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I.  INTRODUCTION 

The a reas  covered during t h e  1971 f i e l d  season a r e  i n d i c a t e d  on 

t h e  index map (Figure 1 ) .  Extensive reconnaissance was c a r r i e d  

out  i n  t h e  c e n t r a l  p a r t  of t h e  Taseko Lake map shee t  (A), and i n  

the  Young Lake, Bridge Lake, and Bonaparte Lake a r e a  (B). Limited 

reconnaissance was a l s o  done over  a small  a r e a  i n  t h e  northwest  

p a r t  of  t h e  Nicola map s h e e t  (C). Proper ty  examinations were made 

a t  Poison Mountain ( D ) ,  Harper Creek (E), Grani te  Mountain ( F ) ,  

Canim Lake ( G ) ,  Williams Lake (H), and Spout Lake ( I ) .  Nothiag of  
I 

any p a r t i c u l a r  i n t e r e s t  developed a s  a r e s u l t  of t h e  above i n v e s t i -  

ga t ions .  

A considerable amount of  work was a l s o  done on t h e  

Murphy Lake proper ty  which was descr ibed  i n  a s e p a r a t e  1970 r e p o r t  

da ted  March 1971. The program a t  Murphy Lake included l i n e  c u t t i n g ,  

EM-16 and magnetometer surveys,  an I.P. survey,  and diamond d r i l -  

l i n g .  The d e t a i l s  of t h i s  work w i l l  be included i n  a s e p a r a t e  

r e p o r t .  

A t o t a l  of  fou r  men were employed on South Cariboo 

reconnaissance during t h e  1971 f i e l d  season.  One crew, c o n s i s t i n g  

of  t h e  w r i t e r  and M r .  M. McPhail, d i d  t h e  reconnaissance work on 

t h e  Taseko Lake and Nicola map shee t s  and made t h e  p roper ty  exami- 

n a t i o n s  l i s t e d .  The w r i t e r  a l s o  supervised t h e  diamond d r i l l i n g  

a t  Murphy Lake during the  l a t t e r  p a r t  of t h e  season.  The second 

crew, which included M r .  W. Howell and M r .  W. P r e s c o t t ,  covered 

t h e  Young Lake, Bridge Lake, and Bonaparte Lake a r e a .  M r .  

Howell's r e p o r t  concerning t h i s  reconnaissance i s  inc luded under 

Sect ion  TI. 

The magnetometer and EM-16 surveys a t  Murphy Lake were 

done by M r .  R. McGuire, who a l s o  managed t h e  camp dur ing  t h e  l i n e  

c u t t i n g  and geophysical work. 



Figure 1. INDEX MAP 



I I .  RECONNAISSANCE -- 

Taseko Lake Map Sheet 

(NTS 92-0-7/10, Area A - Index Map) 

A. General Discussion - 

Mesozoic i n t r u s i v e s  a r e  favorable  f o r  porphyry copper mineral iza-  

t i o n  throughout south-cent ra l  B.C. and, because of  our  p resen t  

ignorance concerning the  con t ro l s  f o r  t h i s  type  of minera l i za t ion ,  

most exposure areas  of these  rocks a r e  worthy of  some reconnais-  

sance work, even though known minera l iza t ion  i s  r a r e .  

A number of  i n t r u s i v e s ,  da ted  a s  Mesozoic o r  e a r l i e r ,  

a r e  ind ica ted  on t h e  four-mile geology map (29-1963) compiled by 

t h e  G.S.C. Almost a l l  of  t h e  known mineral showings a r e  a s soc ia ted  

wi th  those  i n t r u s i v e s  located  i n  t h e  v i c i n i z y  of Taseko Lake i n  t h e  

southwest corner  o f  the  map s h e e t ,  and most of t h e  exp lo ra t ion  work 

t o  d a t e  has  been centred i n  t h a t  a rea .  Elsewhere wi th in  t h e  map 

s h e e t ,  known minera l iza t ion  i s  very spa r se  and t h e  amount o f  

exp lo ra t ion  c a r r i e d  out  i n  these  a reas  is  l imi ted .  The one proper ty  ~ 
of some mer i t  i s  Poison Mountain which i s  p r e s e n t l y  under option t o  

Canadian Superior .  

During the  1971 f i e l d  season geologica l  reconnaissance 

was c a r r i e d  out  over a l a r g e  i n t r u s i v e  mass which crops  out  i n  t h e  

c e n t r e  of t h e  Taseko Lake map shee t  i n  t h e  v i c i n i t y  o f  Mons and 

Gaspard Creeks and P i l t z  Peak (Figure 1 and map 123-71-1). This 

i n t r u s i v e  w i l l  be r e f e r r e d  t o  as  t h e  Gaspard Creek i n t r u s i v e .  

Nothing o f  i n t e r e s t  was found wi th in  the  a r e a  of  reconnaissance 

and no follow-up work i s  planned. Other i n t r u s i v e  a r e a s  on t h e  

Taseko Lake map sheet  w i l l  be looked a t  i n  1972. 

Most access ib le  outcrop a reas  of  t h e  Gaspard Creek 

i n t r u s i v e  were examined and t h e  a c c e s s i b l e  dra inages  were sampled. 

C 
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The sediments were analysed f o r  copper and molybdenum. The c e n t r a l  

p a r t  o f  the  i n t r u s i v e  could no t  be reached v i a  f o o t  t r a v e r s e ;  

however, seve ra l  streams dra in ing t h a t  a rea  were sampled. 

In  genera l ,  t he  i n t r u s i v e  c o n s i s t s  of a p e r i p h e r a l  zone 

of  g n e i s s i c  d i o r i t e  which grades t o  more g r a n i t i c  t e x t u r e d  quar t z  

d i o r i t e  and granodior i te  towards t h e  cent re .  More a c i d i c  rock was 

found only i n  one a rea  i n  t h e  v i c i n i t y  o f  p o i n t s  M ,  N ,  and 0 (map 

123-71-1) where a r e l a t i v e l y  f r e s h  quar t z  monzonite i s  exposed 

along t h e  creek.  The quar tz  monzonite grades t o  a q u a r t z  f e l d s p a r  

porphyry over l imi ted  areas .  Although t h i s  rock i s  very  favourable- 

appearing,  no s u l f i d e s  o f  any type  a r e  p resen t  i n  t h e  s u r f a c e  

exposure, nor i s  t h e r e  any geochemical i n d i c a t i o n  o f  t h e i r  presence 

elsewhere. 

The only minera l iza t ion  observed wi th in  t h e  e n t i r e  recon- 

na issance  area  occurs i n  the  v i c i n i t y  o f  point  P. This  ground i s  

6 '  
h e l d  by Royal Canadian Ventures who, i n  1970, t renched f o r  approxi- 

k * d  mately 1000 f e e t  along the  west bank of  t h e  creek.  This  t renching 

has exposed severa l  zones o f  i n t e n s e  shear ing ,  up t o  100 f e e t  i n  

width, which cut  a f ine-grained d i o r i t e  (?). The s h e a r s  t r end  

approximately ~ 7 0 ' ~  and ca r ry  heavy l imoni te  with minor malachi te  

and chrysocol la  and t r a c e s  of  p y r i t e  and cha lcopyr i t e .  Near t h e  

s h e a r s  t h e  i n t r u s i v e  rock i s  heavi ly  bleached and a r g i l l i z e d  and 

veined by gypsum. On the  e a s t  bank severa l  hundred f e e t  o f  t rench-  

i n g  have exposed s i m i l a r  m a t e r i a l .  The minera l i za t ion  exposed i s  

t o o  narrow and weak t o  be of  any i n t e r e s t ,  nor  does t h e r e  appear 

t o  be  any p o t e n t i a l  f o r  b e t t e r  ma te r i a l  i n  t h e  immediate surrounding 

a rea .  

Seventy-seven stream sediment samples were c o l l e c t e d  during 

t h e  reconnaissance of t h i s  a rea .  Except f o r  two samples, t h e  va lues  

were extremely low, with copper varying from 9 t o  32 ppm and 

molybdenum a t  1 ppm. 

The higher copper va lues ,  170 and 66 ppm, were froin samples 

t 
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f l  co l l ec ted  from the  headwaters of a  small creek loca ted  on the  

nor theas t  p a r t  of the  Gaspard Creek i n t r u s i v e .  These p a r t i c u l a r  

samples were taken from an a r e a  of  low swampy ground with no out-  

crop. The creek here is  l i t t l e  more than a  narrow wash and the  

ma te r i a l  col lec ted  cons i s t s  mostly of organic- r ich  s o i l  r a t h e r  than 

sediment. For t h i s  reason these  r e l a t i v e l y  high values  a r e  of no 

p a r t i c u l a r  s igni f icance  and no follow-up i s  planned. 

B. Rock Description 

A t  poin t  A (map 123-71-1) t h e  rock is a  g n e i s s i c  medium- 

gra ined d i o r i t e  with mafics 50% replaced by c h l o r i t e .  The fe ldspar s  

a r e  cloudy. This rock grades t o  a  g r a n i t i c - t e x t u r e d  g ranod io r i t e  

a t  po in t  B.  This l a t t e r  rock-type crops out  along t h e  r idge  t o  

t h e  nor theas t  of B .  

A s i m i l a r  g n e i s s i c  d i o r i t e  crops out  a t  C and along the  

r idge  t o  the  west of  t h a t  p o i n t .  This rock grades t o  a  g r a n i t i c -  , 

6 ~ 
'i_ 

t ex tu red  d i o r i t e  over l imi ted  areas  along t h i s  t r a v e r s e .  Towards 

t h e  west end of the  r idge  some myloni t ic  zones occur which may 

con tac t  f ea tu res .  

A g ran i t i c - t ex tu red  rock which v a r i e s  i n  composition 

from a  quar tz  d i o r i t e  t o  a  g ranod io r i t e  occurs along t h e  r idge  

northwest from D .  A t  E on the  same t r a v e r s e  a  smal l  body of  b a s i c  

f e l d s p a r  porphyry crops ou t .  

A t  po in t  F  on t h e  south s i d e  of P i l t z  Peak and a t  seve ra l  

o t h e r  locat ions  along t h a t  t r a v e r s e ,  t h e  rock i s  a somewhat sheared 

and g n e i s s i c  granodior i te  t o  quar tz  d i o r i t e .  The mafics he re  a r e  

completely c h l o r i t i z e d ,  whereas t h e  f e l d s p a r s  a r e  r e l a t i v e l y  f r e s h .  

To t h e  e a s t  a t  G a  contac t  is exposed between T r i a s s i c  metasedi- 

ments on the  south and i n t r u s i v e  rock on the  nor th .  The T r i a s s i c  

rocks a r e  f ine-grained c h l o r i t e - s e r i c i t e  s c h i s t s  which a r e  exten- 

s i v e l y  veined by a p l i t e  and g r a n i t e  s t r i n g e r s ,  most o f  which 

p a r a l l e l  the  s c h i s t o s i t y .  Also p resen t  a r e  a  few c ross -cu t t ing  

Cj bar ren  quartz veins.  The i n t r u s i v e  nor th  of G i s  a  s l i g h t l y  



g n e i s s i c  medium-grained granodior i te  t o  quar t z  d i o r i t e  which 

l o c a l l y  e x h i b i t s  in tense  c h l o r i t i z a t i o n .  This rock occurs along 

t h e  r idge  t o  the  northwest of  G and along t h e  spur ,  west and south 

from H. Along the  spur the  i n t r u s i v e  i s  c u t  by s c a t t e r e d  dikes 

o f  a p l i t e  and gray, f e ldspar  porphyry. 

East  of Gaspard Lake t h e  i n t r u s i v e  i n  the  v i c i n i t y  of 

p o i n t  I i s  a  d i o r i t e .  The mafic minerals  he re  a r e  50-100% 

c h l o r i t i z e d  and some a r e  heavi ly  s t a i n e d  by hemat i te .  Epidote i s  

p resen t  i n  minor t o  moderate amounts, occurr ing  a s  v e i n l e t s  and 

i r r e g u l a r  c l o t s .  A few widely s c a t t e r e d  v e i n l e t s  of  quar t z  and 

K-feldspar were a l s o  observed. On the  same t r a v e r s e ,  green,  brown, 

and black p o r p h y r i t i c  volcanic  rocks crop out  i n  t h e  v i c i n i t y  of  J. 

A deeply-weathered and h ighly-f rac tured  g ranod io r i t e  (?) crops out  

a t  K.  This exposure contains a  few barren  quar t z  ve ins .  

The G.S.C. map i n d i c a t e s  a  small  a r e a  of  i n t r u s i v e  rock 

t o  t h e  nor theas t  of  t h e  main i n t r u s i v e  mass i n  t h e  v i c i n i t y  of 

po in t  L .  Outcrops here  were found t o  c c n s i s t s  mostly of  r e l a t i v e l y  

f r e s h  andes i t e ,  though occasional  sub-outcrops of d i o r i t e  do occur,  

e s p e c i a l l y  along the  west-facing s l o p e  loca ted  about one mile 

southwest of  L. 

The only a c i d i c  rock noted wi th in  t h e  e n t i r e  a r e a  examined 

crops out  nea r ly  continuously f o r  7000 f e e t  along t h e  creek between 

p o i n t s  M and 0. This rock i s  a  r e l a t i v e l y  f r e s h  medium-grzined 

quar t z  monzonite. The i n t r u s i v e  grades t o  a well-developed quar tz  

f e l d s p a r  porphyry i n  the  v i c i n i t y  of  N. Minor c h l o r i t e  and s e r i -  

c i t e  r ep lace  b i o t i t e ,  and t h e  f e l d s p a r s  e x h i b i t  a  s l i g h t  a r g i l l i z a -  

t i o n .  Many of t h e  outcrops a r e  heav i ly  s t a i n e d  with manganese 

oxides.  Traces of  l imonite occur along a  very t i g h t  s e t  of f r a c t u r e s  

t r end ing  NISOE and dipping 85' northwest.  The rock is  barren  of  any 

s u l f i d e s  i n  t h e  a r e a  of exposure. 

A t  P ,  nea r  the  Royal Canadian Ventures1 showing, t h e  

p e r i p h e r a l  rock i s  a  s t rong ly  f o l i a t e d ,  r e l a t i v e l y  f r e s h  grano- 

d i o r i t e .  The more h ighly  a l t e r e d  mate r i a l  i n  t h e  immediate v i c i n i t y  

o f  t h e  showing appears t o  be a  f ine-gra ined d i o r i t e .  

-- - 
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Far ther  t o  the west,  a t  poin t  Q ,  a  small outcrop of  

h igh ly -a l t e red  granodior i te  i s  exposed. Here t h e  mafics a r e  

completely ch lo r i t i zed ,  t h e  f e ldspar s  heavi ly  kao l in ized ,  whereas 

t h e  b i o t i t e  i s  r e l a t i v e l y  f r e s h .  Trace amounts of  s e r i c i t e  a r e  

a l s o  p resen t .  A t  point  R on the  same t r a v e r s e  a r e l a t i v e l y  f r e s h ,  

medium-grained d i o r i t e  t o  quar t z  d i o r i t e  i s  exposed along t h e  

r idge  top .  

Bonaparte River Map Sheet 

(NTS 92-P-lW, 2 ,  3E, 6E, 7,  8W, 9W, 10E, 

Area B - Index Map) - 

A. Summary 

The Projec t  a rea  was t h e  Young Lake-Bonaparte Lake-Bridge 

6 '  
Lake a r e a  of  the  South Cariboo. 

& /' 
Upper T r i a s s i c  Nicola volcanics  and Upper T r i a s s i c  t o  

Lower J u r a s s i c  "grani t ic"  i n t r u s i v e s  were subjec ted  t o  a  regional  

reconnaissance of  geological  mzpping, prospect ing ,  and geochemical 

sampling by a two-man crew. Speculat ion i s  made on t h e  presence 

of  a n o r t h e a s t  t rend of copper minera l i za t ion ,  and a northwest t r end  

t o  an a r e a  of va r i ab le  i n t r u s i v e  types.  Fur ther  work i s  recommended 

i n  t h e  Rayfield River-Bonaparte River a rea ,  the  a r e a  nor theas t  of I 
Lac des Roches, and the  a reas  southeas t  and southwest of  Bonaparte 

Lake. 

B. General Discussion 

(a) Purpose and S e t t i n g  - The aim of t h i s  p r o j e c t  was t o  

mount a  regional  prospect ing ,  geological  mapping and 

geochemical survey across  a  por t ion  of the  South Central  

Cariboo Plateau (Map 123-71-2). Within t h i s  region,  

Upper T r i a s s i c  t o  Mid-Jurassic i n t r u s i v e s  a r e  unconformably 

over l a in  by T e r t i a r y  volcanics  (o l iv ine  b a s a l t  and r e l a t e d  

- -- 
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~ 
sediments).  The over ly ing  volcanics  a r e ,  f o r  t h e  most 

p a r t  but  no t  exclus ive ly ,  confined t o  t h e  western por t ion  

of the  map area .  The i n t r u s i v e s  were emplaced wi th in  

Permian t o  Upper T r i a s s i c  volcanics  and sediments of t h e  

Cache Creek and Nicola groups (G.S.C. Map 3-1966). The 

Nicola rocks c o n s i s t  l a r g e l y  of  metamorphosed a r g i l l i t e s ,  

greywackes, l imestones,  and andes i t e s .  

Within the  map a rea ,  exp lo ra t ion  was mostly confined 

t o  the  i n t r u s i v e  and Nicola group rocks.  No i n t r u s i v e -  

Cache Creek group r e l a t i o n s h i p s  were examined. 

The Nicola group i s  f o r  t h e  most p a r t ,  but  not  

exc lus ive ly ,  found i n  t h e  nor theas te rn  p o r t i o n  of  t h e  

map a rea  (Map 123-71-2). 

(b) Access - Primary access t o  t h e  map a r e a  i s  made v i a  

B.C. Highway 24, a good, a l l -weather  g rave l  road which 

$ b i s e c t s  the  southern Cariboo d i s t r i c t  from e a s t  t o  west. 

\-1 Highway 24 jo ins  t h e  v i l l a g e  of L i t t l e  For t  on t h e  

Yellowhead Highway (B.C.5) with t h e  communities of  70 Mile 

House and 100 Mile House on t h e  Cariboo Highway (B.C. 97) .  

Fores t  access ,  logging and r e s o r t  a r e a  roads provide 

the  secondary access .  

Travel on s e v e r a l  of the  l a r g e r  l akes ,  through t h e  

use of a car- top boat  with outboard motor, provided 

add i t iona l  avenues o f  access.  

Traverses were made by boa t ,  four-wheel d r i v e  v e h i c l e ,  

and on foo t .  Traverse  loca t ions  a r e  p l o t t e d  on Map 123-71-2. 

Access t o  t h e  region  e a s t  o f  Bonaparte Lake was found 

t o  be d i f f i c u l t  from t h e  west and nor th .  New logging roads 

from Highway 24 lead  t o  t h e  nor thern  p a r t  of  t h e  Thuya 

b a t h o l i t h  i n  the  v i c i n i t y  of  Thuya Lakes. Access t o  t h e  

Thuya Lakes region  can a l s o  be found from Highway 5, south  

c, o f  L i t t l e  For t .  



Road access i s  ava i l ab le  t o  t h e  e a s t  end of  Bonaparte 

Lake. I t  i s  repor ted  t h a t  t h e  road commences from 

Highway 5 approximately f i v e  miles nor th  of  Bar r i e re .  

Logging opera t ions  a r e  c u r r e n t l y  t ak ing  p lace  t o  t h e  

southeast  of  Bonaparte Lake and reasonably good access 

and road coverage of t h i s  a rea  should be p o s s i b l e .  

(c) F ie ld  Crew and Camp - The f i e l d  crew consis ted  o f  a  

two-man pa r ty  opera t ing  from a base camp c o n s i s t i n g  of 

small tent - t ra i le r -camper .  The combination of  t r a i l e r -  

camper, four-wheel d r i v e  veh ic le  and boat gave t h e  crew 

reasonably comfortable accommodations and provided optimum 

mobil i ty and ease of handling.  The o u t f i t  was admired by 

f i e l d  crews of t h r e e  separa te  explora t ion  companies met 

during the  summer. 

(d) Rock Exposure - Outcrop was genera l ly  very  sca rce  with 

f - ,  l a rge  areas  extens ively  covered by swampland o r  g l a c i a l  
u d r i f t .  Locally, outcrop may be f a i r l y  abundant, p a r t i c u -  

l a r l y  where a break i n  t h e  topography occurs o r  on r idge  

c r e s t s  and loca l  he igh t s  of  land. 

(e)  Brief  Exploration His tory  - The map a r e a  has been 

p a r t i a l l y  and incompletely covered by Falconbridge over 

seve ra l  periods s i n c e  1965. Falconbridge, Kennco, Rio 

Tinto,  Cominco and Amax, amongst o t h e r s ,  have explored 

d i f f e r e n t  aspects  and p a r t s  o f  t h e  Rayfield River Area. 

The most extensive of  t h e s e  programs appears t o  have been I 
t h e  Amax program over t h e  copper showings i n  t h e  Rayfield 

River canyon and adjacent  ground, p r imar i ly  t o  t h e  west. 

This program was completed i n  1970. 

In  the  nor theas tern  por t ion  of  t h e  map a rea ,  Anaconda, 

Royal Canadian Ventures, and o t h e r s  have conducted programs 

over various p a r t s  of  t h e  Nicola rocks and some associa ted  

t tg ran i t i c ' l  i n t rus ions .  Royal Canadian Ventures were doing 



an E.M.-I6 survey i n  conjunction with a r epor ted  d r i l l - ing  

program during 1971 on claims held  approximately 1 . 5  miles 

northwest of Janice  Lake. 

Van-Gulf Explora t ions ,  Utzh Construct ion Mining Co., 

Bethlehem Copper Mines, and Western Geological Explora- 

t i o n  Services were through the  a r e a  b r i e f l y  while doing 

broad regional  s c a l e  programs. In add i t ion  t o  t h e  above, 

a few apparently independent prospectors  were a c t i v e  

throughout the  summer. 

C. Rock Type Descript ion and Dis t r ibu t ion  - 
(a) Rayfield River I n t r u s i v e  - The predominant c h a r a c t e r i s t i c  

of  the  Rayfield i n t r u s i v e  is  t h e  lack of  q u a r t z .  The 

major rock types a r e  medium- t o  coarse-grained hornblende 

s y e n i t e  and hornblende monzonite. Bornite ,  chalcopyr i te ,  

and chalcoci te  a r e  observed i n  very t i g h t  f r a c t u r e s  a s  

6 \, well  a s  i n  fe ldspathized f r 2 c t u r e s  o r  s t r i n g e r s .  
tL) 

Sul f ides  a l s o  occur a s  inc lus ions  wi th in  mafic minerals  

o r  a s  massive "blebs" up t o  th ree -quar te r s  of  an inch 

ac ross ,  t h e  l a t t e r  being i n  pegmat i t ic  s y e n i t e  rock. 

Along the  southern por t ion  o f  t h e  Rayfield i n t r u s i v e  

and included he re  wi th in  t h e  Rayfield s u i t e  of  s i l i c a -  

d e f i c i e n t  rocks is  found a l e u c o b l a s t i c  monzonite (T.S.71, 

Appendix 3) .  I 

The rock conta ins  l a rge  whit ish-pink,  occas ional ly  

zoned, porphyroblasts  o f  o r thoc lase  i n  a f ine-gra ined,  

brown b i o t i t e ,  hornblende, a l b i t e  matr ix .  The rock may be 

a contac t  phase with t h e  Young Lake type i n t r u s i v e .  The 

l eucob las t i c  monzonite c a r r i e s  minor q u a n t i t i e s  of  b o r n i t e  

and chalcopyr i te  commonly associa ted  with mafic-r ich 

c l o t s  of hornblende and b i o t i t e .  A coarse-grained horn- 

blende, o r thoc lase ,  pegmat i t ic  s y e n i t e  d ike  was found t o  

C i n t rude  l eucob las t i c  monzonite on t h e  south  s i d e  of t h e  

Bonaparte River, approximately 3000 f e e t  nor theas t  of 
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locat ion B (Map 123-71-2). No copper minerals  were 

observed i n  the  s y e n i t e  dike.  

Massive outcrop of a  s i m i l a r  s y e n i t e  was observed on 

the  west bank of  the  Rayfield River nea r  i t s  junction wi th  

the  Bonaparte River. The outcrop i s  immediately upstream 

from the  Highs t ead  proper ty ,  known l o c a l l y  a s  "Turkey 

Gulch. " 

The pegmati t ic  s y e n i t e  is made up predominantly of  

very coarse-grained, grey,  o r thoc lase  with a c i c u l a r  

c r y s t a l s  of hornblende. No s u l f i d e  minerals  were observed 

i n  the  outcrop. 

(b) Young Lake I n t r u s i v e  (Appendix 3; T.S. 34, T.S. 101) - 
The Young Lake I n t r u s i v e  type is  a  quar t z  d i o r i t e  t o  

quar tz  monzonite. The quar t z  i s  commonly p resen t  a s  

d i s c r e e t  "eyest1 i n  unfo l i a t ed  v a r i a n t s .  This  may r e s u l t  

f7 i n  an almost quar tz  porphyry appearance. In  f o l i a t e d  
k J  v a r i e t i e s  the  quar t z  is  elongated and l e s s  d i s t i n c t .  The 

Young Lake type i n t r u s i v e  extends, with l i t t l e  v a r i a t i o n  

compositionally o r  t e x t u r a l l y ,  t o  t h e  Bonaparte Lake 

region. 

Minor born i t e  and chalcopyr i te  were found i n  occa- 

s i o n a l ,  s teeply-dipping,  nor th  t o  northwest- trending 

quar tz ,  K-feldspar veins and s t r i n g e r s .  The Young Lake 

i n t r u s i v e  appears t o  be t h e  "Western Phase" mapped by 

Campbell and Tipper a s  u n i t  17 on G.S.C. Map 3-1966. 

(c) West Bonaparte I n t r u s i v e s  - A v a r i e t y  of d i f f e r e n t  

i n t r u s i v e  rocks appear t o  be  c e n t r a l i z e d  around a  zone 

trending northwesterly through t h e  western Bonaparte Lake 

region. The zonal f e a t u r e s  and impl ica t ion  between these  

and o the r  v a r i e t i e s  of i n t r u s i v e s  a r e  discussed i n  a  

following sec t ion  of  t h i s  r e p o r t .  

C i. A few outcrops of  uniformly fine-tomedium-grained 

b i o t i t e  quar t z  monzonite a r e  found on t h e  southwest 

-- -- - -- - -- -- 
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0 s i d e  of Bonaparte Lake (T.S. 126, Appendix 3 ) .  The 

primary d i f fe rences  between t h i s  u n i t  and t h e  Young 

Lake type a r e  t e x t u r a l  with some compositional 

d i f ferences  noted a l s o .  More quar tz  is  p resen t ;  

however, t h e  rock lacks t h e  l a r g e  q u a r t z  "eyes" and 

occasional o r thoc lase  phenocrysts common t o  t h e  

Young Lake type.  Orthoclase i s  s l i g h t l y  more abund- 

an t .  S e r i c i t e  and mnuscovite a r e  more developed, but  

a r e  not  extensive.  Very minor molybdenite was 

observed with t h i s  rock type.  

ii, An occasional outcrop of  a  f o l i a t e d  hornblende d i o r i t e  

was a l s o  observed southwest of  Bonaparte Lake. 

Minor p y r i t e  was associa ted  with t h i s  rock i n  the  few 

ins tances  where i t  was found. Contact r e l a t i o n s  

were not  exposed . 
To the  nor theas t  of the  Bonaparte River and south of  

C Eagan Lake, the  rock enccuntered was unique i n  i t s  

type and t e x t u r a l  v a r i a t i o n  compared t o  t h e  i n t r u -  

s i v e s  noted i n  t h e  e n t i r e  map a r e a  examined during 

1971. 

An extremely well-developed f o l i a t i o n  i s  c h a r a c t e r i s t i c  

( in places i t  approaches an augen gne i s s  o r  mylonite) .  

The rock v a r i e s  from a hornblende d i o r i t e  t o  f i n e -  

grained b i o t i t e  gne i s s  containing approximately 50% 

mafics. In some p laces  t h e  rock may resemble a f i n e -  

grained b i o t i t e  amphibolite and t h e  mafic content  may 

be  as  high as  70%. Where f o l i a t i o n  i s  extremely well-  

developed t h e  rock approaches a f ine-gra ined augen 

gneiss .  The f o l i a t e d  hornblende d i o r i t e  commonly 

contains l e n t i c u l a r  xeno l i ths  of f ine-gra ined b i o t i t e -  

r i c h  gneiss .  The f o l i a t i o n  a t t i t u d e  i s  approximately 

1 5 ~ ~ / 5 5 ~ ~ .  Xenol.iths occas ional ly  show a r ight-hand 

sense of shear .  

C' P y r i t e  and p y r r h o t i t e  were found along occasional  



f r a c t u r e  s u r f a c e s  and a s  d i s semina t ions .  Hornblende, 

a l t e r i n g  t o  b i o t i t e  and c h l o r i t e  was commonly 

observed. F r a c t u r e s  a r e  commonly coa ted  wi th  

ep idote .  

iii. Also included wi th  t h e  "West Bonaparte I n t r u s i v e r 1  i s  

a very  f ine -g ra ined  d a c i t e  wi th  occas iona l  p l a g i o c l a s e  

phenocrysts  measuring up t o  4 inch  i n  l eng th  (T.S. 107, 

Appendix 3 ) .  Outcrop of  t h i s  t y p e  was only  found a t  

l oca t ion  I .  

Small vuggy c a v i t i e s  a r e  p r e s e n t ,  t h e s e  be ing  sub- 

a l igned  and e longated .  The vuggy t e x t u r e  i s  i n t e r -  

p r e t e d  a s  having  been "frozen" i n t o  a  ve ry  h igh  l e v e l  

i n t r u s i v e .  The topographic  exp res s ion  o f  t h e  outcrop  

a r e a  sugges ts  t h a t  t h i s  rock i s  p a r t  o f  a  small  p lug .  

No s u l f i d e s  of  any kind were observed w i t h i n  t h i s  

u n i t .  

!- i v .  Included a l s o  wi th  t h e  "West Bonaparte In t rus ions"  
'9- / 

i s  a body o f  f i ne -g ra ined ,  grey,  p o r p h y r i t i c  p lag io-  

c l a s e ,  d i o r i t e  found a t  l o c a t i o n  G. Th i s  rock again,  

l a r g e l y  because o f  i t s  topographic  exp res s ion ,  i s  

considered t o  be a  p lug .  This  body i s  observed t o  

be con tac t ing  a medium-grained ho rnb lend i t e  bu t  t h e  

r e l a t i o n s h i p s  a r e  n o t  apparent .  S e v e r a l  d ikes  of  

t h i s  rock t y p e  were encountered i n  t h e  west Bonaparte 

reg ion .  These a r e  d iscussed  f u r t h e r  under  t h e  sec-  

t i o n  on d ikes  and s i l l s .  

v. Limited outcrop  of  a  medium-coarse g ra ined  a p h i t i c  

hornblende monzoni t e  was found ad j a c e n t  t o  a  l a r g e  

d i k e  of  grey p l a g i o c l a s e  porphyry d i o r i t e  a t  l o c a t i o n  

G .  Hornblende i s  p r e s e n t  a s  s u b - a p h i t i c  c l o t s  i n  an 

o r thoc la se  and p l a g i o c l a s e  mat r ix .  The hornblende i s  I 

n e a r l y  completely a l t e r e d  t o  c h l o r i t e  and (?) epidote .  

C Effervescence wi th  HC1 tends  t o  l o c a l i z e  around t h e  

hornblende i n d i c a t i n g  t h a t  c a l c i t e  i s  a l s o  p r e s e n t ;  



however, i t  was not  observed as  a  d i s t i n c t  mineral.  

(d) Lac des Roches Type I n t r u s i v e  (T.S. 228, Appendix 3) - 
This i m i t  i s  probably t h e  type mapped by Campbell and 

Tipper a s  t h e i r  Eastern Phase i n t r u s i v e ,  shown as  u n i t  14 

on G.S.C. Map 3-1966. I t  may be equivalent  t o  t h e  

"Bradley Creek In t rus ive"  repor ted  on by B.  Calder (FNML) 

in  "Geological Reconnaissance South Cariboo, P.N. 123, 

1970" by S. H. P i l che r .  The rock v a r i e s  from a hornblende 

quar tz  d i o r i t e ,  t o  granodior i te ,  t o  quar t z  monzonite. 

The boundary r e l a t i o n s h i p s  between t h i s  u n i t  and t h e  

Young Lake u n i t  a r e  not  d i s t i n c t .  Campbell and Tipper 

have placed the  boundary between t h e i r  e a s t e r n  and western 

phases near  the  west end of  Bonaparte Lake. This w r i t e r  

would p lace  such a boundary somewhat a r b i t r a r i l y  around 

the  southeastern edge of Bonaparte Lake, extending t o  t h e  

northwest and pass ing south of Machete Lake. 

The Lac des Roches type is  c h a r a c t e r i s t i c a i i y  more mafic- 

r i c h  than t h e  Young Lake quar t z  diori te/monzonite type.  

Hornblende o r  b i o t i t e  a l t e r a t i o n  t o  c h l o r i t e  i s  a common 

fea tu re .  The rock o f t e n  has a  p a l e  green c a s t  t o  t h e  

f e ldspar s  due t o  micro-inclusions of  epidote .  Occasional 

pink fe ldspar  g ra ins  can be seen and some K-feldspathiza- 

t i o n  may be evident  along occasional  f r a c t u r e s .  S imi la r  

d i s t i n c t  pink f e l d s p a r  i s  lacking i n  t h e  Young Lake type 

in t rus ion .  A r e l a t i v e l y  r a r e  and unusual f e a t u r e ,  and one 

which may simply r e f l e c t  a  l o c a l l y  h igher  potassium content  

of the  rocks, i s  t h e  occurrence of  black tourmaline and 

pink or thoclase  pegmat i t ic  f l o a t  i n  t h e  creek dra in ing 

i n t o  the  nor theas t  s i d e  of Birch Lake. Small pegmat i t ic  

veins of s i m i l a r  ma te r i a l  were found i n  outcrop of t y p i c a l  

Lac des Roches I n t r u s i v e s  near  t h e  extreme southeas tern  

end of Lac des Roches. No s u l f i d e s  were observed with 

any of t h i s  pegmatite.  
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t h e  Lac des Roches type  i n t r u s i v e  

was found within the  Nicola volcanic  rocks i n  an a rea  

nor th  of Janice  Lake (Long Is land Lake) and west of  

loca t ions  "S" and "Ru. The volcanic  rocks h e r e  were 

subsequently found t o  conta in  minor cha lcopyr i t e  mineral i-  

za t ion .  The extent  of  t h e  unmapped i n t r u s i v e  i s  expected 

t o  be considerably l a r g e r  than t h e  area  observed. This 

expecta t ion  i s  based l a r g e l y  on a i r  photo i n t e r p r e t a t i o n .  

(e) Dikes and S i l l s  

i. Occasional d iabase  dikes were observed throughout t h e  

area .  These were n o t  found t o  conta in  s i g n i f i c a n t  

minera l iza t ion  o r  have appreciable w a l l  rock a l t e r a -  

t i o n  assoc ia ted  with them. They a r e  probably 

r e l a t e d  t o  the  T e r t i a r y  per iod  of  volcanism. 

ii. A grey, p o r p h y r i t i c  p lag ioc lase ,  d i o r i t e  occurs a s  a  

d ike  rock i n  a  loosely  defined nor thwester ly- t rending 

p a t t e r n  across t h e  western end of  Bonaparte Lake. 

The dikes commonly crop out  on r i d g e  c r e s t s  and l o c a l  

topographic prominences. Dikes of t h i s  type  a r e  

s i m i l a r  t o  t h e  rock described f o r  t h e  grey ,  p o r p h y r i t j c  

p lag ioc lase ,  d i o r i t e  p lug.  

The groundmass o f  the  d ike  rock c o n s i s t s  p r imar i ly  of  

f ine-gra ined p lag ioc lase  and b i o t i t e .  R e l i c t  (?) 

hornblende c r y s t a l s  a r e  l a r g e l y  c h l o r i t i z e d  o r  a l t e r e d  1 
t o  b i o t i t e .  1 
Occasional p y r i t e  i s  observed wi th in  t h e  r e l i c t  horn- ! 
blende. The groundmass has occas ional ly  undergone 1 
p o t a s s i c  a l t e r a t i o n  with the  development of  pink 

i 
1 

f e ldspa r  and a b e t t e r  development of  small  brown I 

b i o t i t e  f l a k e s .  This i s  accompanied by t h e  disappear- 

ance of  the  r e l i c t  hornblende. Very minor chalco- 

t p y r i t e  and p y r i t e  minera l iza t ion  i s  a l s o  p resen t  i n  1 
t h e  a l t e r e d  groundmass. I 1 

i ! 



iii. Apli te  d ikes ,  usua l ly  only up t o  a  few inches i n  

width, a re  p resen t  i n  the  west Bonaparte Lake 

region, and occas iona l l r  i n  t h e  Young Lake type 

i n t r u s i v e  and t h e  Rayfield type i n t r u s i v e .  No 

s u l f i d e s  were observed i n  these  a p l i t e  d ikes ,  except 

f o r  one dike c u t t i n g  t h e  Rayfield type  i n t r u s i v e .  

i v .  A nor thwest -s t r ik ing,  moderately nor theas t -d ipping 

dike,  composed of chalky white p o r p h y r i t i c  f e ldspar s  

i n  a  pa le  grey aphan i t i c  groundmass occurs along 

the  r idge  c r e s t  a t  loca t ion  "N". The groundmass 

contains r e l i c t  g ra ins  of hornblende and b i o t i t e  

a l t e r e d  t o  c h l o r i t e ,  and minor amounts of  magneti te .  

The fe ldspar  was o r i g i n a l l y  f e l t  t o  be  a l l  plagio-  

c l a s e ,  based on c r y s t a l  c ross  s e c t i o n ,  but l a t e r  

observation under increased magnif ica t ion  showed 

many of the  f e l d s p a r s  t o  be o r thoc lase .  The degree 

of a l t e r a t i o n  i s  a l s o  l e s s  than a t  f irst  assumed. 

Many of  the  phenocrysts have a  pink core  but  i t  i s  

not  c e r t a i n  t h a t  t h i s  r ep resen t s  compositional 

zoning. The rock is t e n t a t i v e l y  l a b e l l e d  a  dac i t e .  

The p o s s i b i l i t y  e x i s t s  t h a t  t h i s  d ike  may be an 

a l t e r a t i o n  product  of t h e  grey, p o r p h y r i t i c  p lagio-  

c l a se ,  d i o r i t e  dikes mentioned previous ly .  In t h e  

absence of any d e t a i l e d  chemical o r  pe t rographic  

ana lys i s  o f  t h e  two u n i t s ,  any suggest ion of a  common 

gene t i c  o r i g i n  i s  pure ly  specu la t ive .  

( f )  Nicola Group - Campbell and Tipper have descr ibed t h e  

most common Nicola rocks as  " . . . d u l l ,  greenish  grey ,  

aphan i t i c  o r  very f ine-gra ined 'greens tone . '  Associated 

with them a r e  dark grey t o  pa le  green laminated t u f f ,  

dark grey limestones and poss ib ly  some a r g i l l i t e .  Near 

t h e  Thuya-batholith, f i n e - t o  medium-grained d i o r i t i c  

rocks in te r spe r sed  

abundant. 

with greenstone, a r e  r e l a t i v e l y  
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mainly aphan i t i c  o r  very  f i n e -  

and r a r e l y  l a r g e  pyroxene c r y s t a l s  

can be i d e n t i f i e d  i n  hand specimens . . . . I t  Campbell and 

Tipper go on t o  point  out  t h a t  t h e  greenstone i s  

"dominantly, i f  not  e n t i r e l y ,  f i n e  t o  moderately coarse 

volcanic c l a s t i c s  i n  which the  matr ix  i s  ind i s t ingu i shab le  

i n  colour and composition from the  fragments." While 

d e f i n i t e l y  c l a s t i c  ma te r i a l  was observed i n  t h e  f i e l d  by 

t h e  w r i t e r ,  i n  t h e  absence of th in - sec t ion  evidence t o  

the  contrary,  t h e  c l a s t i c  rocks were considered t o  be t h e  

exception r a t h e r  than the  r u l e .  

Nicola "greenstone" was observed nor th  and south of  t h e  

Bonaparte River west of  Young Lake. Greenstone a l s o  

occurs within t h e  mapped Nicola a r e a  n o r t h e a s t  of  Lac des 

Roches . 
The rocks described a s  Nicola a r g i l l i t e s  i n  t h i s  r epor t  I 

f may be c o r r e l a t i v e  with Cam?bellls 2nd T ipper ' s  "uniformly ~ 
f ine-gra ined fragmented rocks o r  t u f f "  which "vary i n  

appearance from r e l a t i v e l y  massive dark rocks resembling 

a r g i l l i t e  t o  medium grey and green f ine ly- laminated  

v a r i e t i e s .  

Extensive regions f e l t  t o  be a r g i l l i t e  were noted around 

Bridge Lake, nor th  o f  J a n i c e  Lake, and i n  t h e  v i c i n i t y  o f  

the  o ld  "Lakeview" s u l f i d e  depos i t s  nea r  Deer Lake 

(mineral reference  loca t ion  16).  

In t h e  absence o f  petrographic ana lys i s  t h e  p o s s i b i l i t y  of  

some of these  " a r g i l l i t e s "  represent ing  Campbell's and 

Tipper 's  " tuf fs"  must be considered. 

The only region where limestone of  t h e  Nicola group was 

observed t o  crop out  was i n  t h e  t renches  and workings a t  

the  old "Lakeview" depos i t  near  Deer Lake i n  t h e  nor th-  

eas te rn  por t ion  o f  t h e  map area .  

An a rea  of unmapped Nicola greenstone was loca ted  south of  
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t h e  Bonaparte-Rayfield r i v e r  confluence. This  body has 

an observable contac t  with t h e  Rayfield type  i n t r u s i v e s  

t o  t h e  nor th  and is  over la in  by T e r t i a r y  b a s a l t s  t o  t h e  

south.  Minor cha lcopyr i t e  minera l iza t ion  was observed 

i n  contac t  rocks and i s  discussed under "Mineral Occur- 

rences" i n  t h i s  r epor t .  

The a rea  mapped as  Nicola rocks i n  t h e  nor theas te rn  

p o r t i o n  of  the  map a rea  was found t o  c o n s i s t  o f  green- 

s tones  and a rg i l l aceous  sedinients varying from f i n e -  

grained pyroxene hornblende d i o r i t e s  t o  apparent  andes i t e s ,  

and t o  a  previous ly  unmapped occurrence of  i n t r u s i v e  

monzonite, s i m i l a r  t o  t h e  Lac des Roches type  i n t r u s i v e  

and t e n t a t i v e l y  c l a s s i f i e d  here  with t h a t  u n i t .  

The region nor theas t  of Lac des Roches t o  t h e  Friendly 

Lakes a rea  has come under considerable exp lo ra t ion  

p ressure  s ince  1965. Anaconda American Brass Company, 
,e" \ amongst o the r s ,  has completed sarrpling, t r ench ing ,  geo- k-/ 

phys ica l ,  geologica l  and d r i l l i n g  programs aver  por t ions  

o f  t h e  a r e a ,  e s p e c i a l l y  i n  t h e  v i c i n i t y  of  t h e  t h r e e  small 

s y e n i t e  bodies shown on Map 3-1966 (two bodies a r e  a c t u a l l y  

p r e s e n t ) .  

Near one o ld  d r i l l  s i t e  observed by t h e  w r i t e r ,  chalco- 

p y r i t e  minera l iza t ion  occurs along t h e  contac t  between 

s y e n i t e  and Nicola volcanic  rocks. Visual  es t imates  i n  

s e l e c t e d  20 lbs  boulders ind ica ted  t h a t  up t o  10% of t h e  

rock may be chalcopyr i te .  Campbell and Tipper  have 

repor ted  t h a t  a r g i l l i t e s  and l imestones,  approximately 

two t o  t h r e e  miles t o  t h e  nor th  of  Jan ice  Lake, have 

y ie lded Permian f o s s i l s .  They specu la te  t h a t  minor 

a r g i l l i t e s  and poss ib ly  some limestones may b e  c o r r e l a t i v e  

with t h e  Cache Creek group which i s  exposed i n  t h e  south- 

e a s t  p a r t  of  t h e  map a r e a  and t o  t h e  west j u s t  ou t s ide  the  

map a rea .  

4 

- 
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Float  found a t  the  mouth of Creek 21 on t h e  south s i d e  

of Bonaparte Lake, % mile e a s t  of  t h e  d i s t r i c t  land 

boundary, has ,  i n  addi t ion  t o  t h e  weathered fragments of I 
the  loca l  i n t r u s i v e  rocks,  f l a t  pebbles sugges t ive  of I 
Nicola a r g i l l i t e .  The presence of  Nicola rocks i n  the  I 
area  t o  the  south i s  no t  ind ica ted  on Map 3-1966. I 

(g) Nicola Hybrid D i o r i t e  - A f i n e - t o  medium-grained horn- 

blende d i o r i t e  t o  hornblende gabbro rock was occas ional ly  

noted throughout t h e  map area .  Its occurrence appears t o  

be r e l a t e d  t o  t h e  contac ts  of Nicola group rocks and t h e  

a c i d i c  i n t r u s i v e s .  Contact r e l a t i o n s h i p s  a r e  noted i n  

t h e  Rayfield River-Bonapart River a r e a  and t h e  Bridge Lake 

region. The d ior i te /gabbro  occas ional ly  c a r r i e s  dissemi- 

nated p y r i t e ,  p y r r h o t i t e  and t r a c e s  o r  minor amounts of 

chalcopyr i te .  

Campbell and Tipper r epor t  the  occurrence of  an aug i t e  

c': d i o r i t e  near  Micola-intrusive con tac t s  and suggest t h a t  

it may represent  a hybrid phase belonging t o  e i t h e r  t h e  

i n t r u s i v e s  o r  t h e  Nicola group. The w r i t e r  concurs with 

t h i s  hypothesis and would c o r r e l a t e  t h e  hornblende d i o r i t e /  
i 

gabbro mentioned above with Campbell's and Tippert  s augi t e  

d i o r i  t e . 
(h) Minor Hornblendite In t rus ions  - These were found on t h e  

nor theas t  s i d e  and west end o f  Bridge Lake. I n  both cases 

t h e  hornblendites  appeared s p a t i a l l y  r e l a t e d  t o  hornblende 

gabbroic rock of  "Nicola Hybrid" type.  On t h e  nor theas t  

s i d e  of Bridge Lake the  hornblendi te  was c u t  by f e l s i t i c  

dikes,  apparently r e l a t e d  t o  nearby hornblende grano- 

d i o r i t e  o r  quar tz  monzonite of  t h e  Lac des Roches type of  

i n t r u s i v e .  

Widely s c a t t e r e d  f l o a t  of coarse-grained hornblendi te  was 

found i n  n inor  q u a n t i t i e s  throughout t h e  p ro  j e c t  a rea .  



( i )  Syeni te  Plutons - Two small syen i t e  bodies i n  t h e  north-  

e a s t e r n  por t ion  o f  t h e  map a r e a  have been descr ibed by 

A. Sutherland Brown i n  t h e  1968 B.C. Minis ter  of Mines 

Annual Report a s  " f o l i a t e d  l e u c o c r a t i c  pink syen i t e . "  

(j) T e r t i a r y  Volcanic Rocks - The predominant v a r i e t y  of t h e  

T e r t i a r y  volcanic rocks wi th in  t h e  map a r e a  i s  a dense, 

fresh-looking,  o f t e n  greenish black o l i v i n e  b a s a l t .  The 

b a s a l t  may be v e s i c u l a r  o r  amygdaloidal. 

The p la teau  south of  Young Lake, towards Upper Loon Lake, 

was noted t o  be composed, a t  l e a s t  i n  p a r t ,  of p o r p h y r i t i c  

hornblende b a s a l t .  In  t h e  v i c i n i t y  of  Upper Loon Lake, 

wi th in  an area mapped as i n t r u s i v e  rocks on Map 3-1966, 

only volcanic rocks of  suspected T e r t i a r y  age were found. 

This conclusion was based on the  fol lowing:  

Outcrops o f  t y p i c a l  b a s a l t  a r e  t o  t h e  northwest and 
I 

{-‘ ., e a s t  of  the  l ake ,  o l i v i n e  b a s a l t  b r e c c i a  i s  on t h e  I 
'k I 

southwest end of  t h e  l ake ,  f ine-gra ined a n d e s i t i c  

flow and b r e c c i a  i s  found on the  south  s i d e  of  t h e  

lake.  

The a n d e s i t i c  v a r i a n t s  appear l e s s  f r e s h  than t h e  

b a s a l t s ,  but  l e s s  a l t e r e d  than the  Nicola volcanic  

rocks. Brecciated por t ions  have c l a s t s  of what 

appear t o  be i n t r u s i v e  rocks.  I f  t h e  b recc ias  and 

r e l a t e d  andes i t e s  a r e  pos t - in t rus ion ,  they a r e  

c e r t a i n l y  no t  c o r r e l a t i v e  with t h e  Nicola group. 

I t  would seem more probable t h a t  t h e s e  rocks belong 

t o  the  Eocene Sku l l  H i l l  formation descr ibed by 

Campbell and Tipper and mapped by them approximately 

4 miles t o  t h e  southwest,  nea r  t h e  head o f  Loon Lake. 

CJ 



D. Treatment of Geochemical Sampling Results  . - 
A t o t a l  of two-hundred-twenty-nine samples were co l l ec ted .  

Anomalous values and t h e i r  s ign i f i cance  a r e  discussed under 

"Mineral Occurrences and Anomalous Geochemical Expressions" i n  a  

fol lowing sec t ion  of t h i s  r e p o r t .  

S i l t  samples were c o l l e c t e d  from every dra inage  system 

crossed on t r ave r se .  In some cases s o i l  samples were co l l ec ted  

from gul leys  having no permanent drainage but  se rv ing  a s  p re fe r red  

runways o r  seeps f o r  pe r iod ic  runoff .  Clean, uncontaminated 

r e p r e s e n t a t i v e  samples were taken wherever poss ib le .  

Runoff was excessive during t h e  e a r l y  p a r t  o f  t h e  f i e l d  

season ( l a t e  May t o  e a r l y  J u l y )  and rap id ly  became non-exis tent ,  

except  i n  the  l a r g e s t  of creeks and r i v e r s ,  throughout t h e  l a t t e r  

p a r t  o f  t h e  summer. Autumn r a i n s  r e s to red  drainage t o  most of t h e  

streams during the  l a s t  p a r t  of t h e  f i e l d  season. The e f f e c t  on 

t h e  sample values of t h i s  seasonal  f l u c t u a t i o n  i s  n o t  known. The 

!'-I pIi values f o r  samples c o l l e c t e d  ciuring t h e  l a t t e r  h a l f  of  t h e  f i e l d  e_, 
season were recorded with t h e  use  of pH paper s e n s i t i z e d  i n  t h e  

range 4.0 t o  8.0. Results  taken ind ica ted  a c o n s i s t e n t  range from 

5 t o  6. 

The d i s t r i b u t i o n  o f  samples with r e spec t  t o  rock type i s  

a s  fol lows.  

Copper 
No. o f  Range of  Values 
Samples Underlying Rock Type 

( P P ~ )  
2 1 Rayfield Type I n t r u s i v e  12 - 136 

11 7 Young Lake 6 West Bon. Lk. I n t r u s i v e s  8 - 90 
2 3 Lac des Roches Type I n t r u s i v e s  5 - 120 
23 Nicola Group 13  - 320 
26 Ter t i a ry  Volcanics 4 - 212 
19 - Unknown 4 - 90 

229 --- --- -------- 4 - 320 ------.-- 

Data were not  considered s u f f i c i e n t  t o  permit a  v a l i d  comparison of 

populations from each rock type  encountered. 



0 The cuniulative p l o t  of geochemical d a t a  shown i n  Fig. 2 

r ep resen t s  only values taken i n  areas under la in ,  o r  suspected of 

being underlain by i n t r u s i v e  rocks of  the  Young Lake type o r  t h e  

West Bonaparte In t rus ions .  

I t  would seem reasonable t o  expect t h e  Nicola volcanics  

t o  have a much higher  copper expression than the  i n t r u s i v e s .  For 

t h i s  reason, geochemical d a t a  from areas  under la in  by Nicola 

rocks were excluded from the  compilation o f  Fig. 2 .  The populat ion 

o f  samples taken from the  Nicola group, t h e  Lac des Roches type  

and t h e  Rayfield type of i n t r u s i v e s  were no t  considered l a r g e  

enough f o r  t reatment s i m i l a r  t o  t h a t  given f o r  t h e  Young Lake type  

o f  i n t r u s i v e .  The w r i t e r  suspects  t h a t  such a comparison would 

show the  Lac des Roches i n t r u s i v e  t o  have genera l ly  h igher  copper 

values than t h e  Young Lake i n t r u s i v e  type .  

A l imi ted  number o f  samples were analysed f o r  a r sen ic ,  

i n  t h e  hope t h a t  a loca l  source of t h e  cha lcopyr i t e ,  a rsenopyr i te ,  

CJ p y r r h o t i t e  assemblage found i n  f l o a t  near  loca t ion  "0" could be 

t raced.  The r e s u l t s  were inconclus ive .  

E .  Meta l l i c  Mineral Occurrences and 
Anomalous Geochemical Expressions 

(a) Rayfield River I n t r u s i v e  Type Rock 

i. A t  t h e  Amax proper ty  on t h e  Rayfield River,  north-  

west of Young Lake, t h e  r i v e r  appears t o  follow an 

o f f s e t  s t r u c t u r a l  lineament which c u t s  through t h e  

quar t z -de f i c i en t  rocks of  t h e  Rayfield i n t r u s i v e  

type. Outcrop observed upstream and downstream 

from the  o f f s e t  was hornblende monzonite. The rocks 

cropping out  i n  t h e  canyon wal ls  along t h e  o f f s e t  

were extens ively  f r a c t u r e d  and weathered. Along 

t h i s  s e c t i o n ,  malachite  i s  f a i r l y  abundant i n  l o c a l  

shear  zones and on f r a c t u r e  f aces .  L i t t l e  primary 

s u l f i d e  was p r e s e n t ,  perhaps due t o  t h e  extens ive  

f r a c t u r i n g  and deep weathering of t h e  rock. 

.- - 





Because of  t h e  previous work done by Falconbridge 

and o the r s ,  very l i t t l e  time was spen t  prospecting 

and sampling t h e  showings along t h e  Rayfield canyon. 

ii. Bornite ,  chalcopyr i te  and minor c h a l c o c i t e  were 

observed on f r a c t u r e s  c u t t i n g  hornblende monzonite 

and a p l i t e  a t  loca t ion  "T". Minera l iza t ion  was not  

extensive.  The f r a c t u r e s  were widely spaced and 

i r r e g u l a r  i n  t h e i r  a t t i t u d e s .  A l t e r a t i o n ,  e i t h e r  i n  

the  hos t  rock o r  along t h e  f r a c t u r e  wa l l s ,  was no t  

very pervasive.  

The a l t e r a t i o n ,  where p r e s e n t ,  u s u a l l y  cons is ted  of  - 

K-feldspathizat ion of  t h e  f r a c t u r e  w a l l s ,  u s u a l l y  

no more than 1/16 t o  1/8 inch on e i t h e r  s i d e .  

iii. Hornblende monzonite f l o a t ,  conta in ing mineral ized 

f r a c t u r e  f i l l i n g s  of grey o r t h o c l a s e  with dissemina- 

t e d  born i t e  and chalcopyr i te ,  was found i n  t h e  

southern Rayfield i n t r u s i v e  region on both s ides  of  

the  Bonaparte River. An u n i d e n t i f i e d ,  f ine-gra ined,  

dark brown, t r a n s l u c e n t ,  hard (11 > 4 5 . 5 )  , sugary 

t ex tu red  mineral  i s  observed t o  commonly accompany 

the  mineral ized f r a c t u r e s .  Mineral ized f l o a t  i s  

f a i r l y  abundant i n  t h e  l a r g e  boulders of  t h e  Bonaparte 

River nea r  t h e  washed out  b r idge  south  of  loca t ion  "A". 

The maximum mineral ized f r a c t u r e  d e n s i t y  i n  f l o a t  was 

approximately seven s u b - p a r a l l e l  f r a c t u r e s  p e r  f o o t ;  

however, t h i s  dens i ty  was f e l t  t o  be except ional .  

The f r a c t u r e s  vary from t i g h t  h a i r l i n e s  up t o  1 /8  

inch wide. Minera l iza t ion  covers up t o  approximately 

5% of the  su r face  a rea  of  any one f r a c t u r e .  

I t  i s  d i f f i c u l t  t o  specu la te  on t h e  s i g n i f i c a n c e  

of the  mineral ized boulders i n  t h e  Bonaparte River 

south of l o c a t i o n  "A" . The d i s t r i b u t i o n  of observed 

mineral ized f l o a t  throughout t h e  Rayfield River a rea  



0 
is  consis tent  with suspected and repor ted  i c e  

movements from t h e  northwest and subsequent 

r e so r t ing  and t r anspor ta t ion  by runoff  along t h e  

Rayfield and Bonaparte r i v e r s .  River g rave l s  

along the  Bonaparte and Rayfield r i v e r s  were no t  

examined ex tens ive ly  o r  i n  any d e t a i l .  The ac tua l  ~ 
junction of  the  two r i v e r s  and compositional ~ 
dif ferences  of  f l o a t  i n  each component were not  

examined. 

i v .  A hand sample, c o l l e c t e d  by prospector  L .  E .  Timmins 

of G. V. Lloyd Explorat ions Ltd.,  and examined 

by the  w r i t e r ,  cons is ted  o f  pegmat i t ic  grey ortho- 

c l a se ,  and hornblende a l t e r e d  t o  b i o t i t e .  This 

sample contained a  s i n g l e  3/4 inch b l e b  of  massive 

born i t e  and cha lcoc i t e .  I t  was repor ted  t o  have 

come from a  massive pegmat i t ic  outcrop.  M r .  Timmins 

did not  r evea l  the  loca t ion  of  t h e  outcrop.  

S imi lar  s y e n i t e  was observed by the  w r i t e r  nea r  t h e  

mouth of t h e  Rayfield River and south of  t h e  Bona- 

p a r t e  River, approximately 3000 f e e t  n o r t h e a s t  of  

locat ion  "B". However, t h e r e  was l e s s  a l t e r a t i o n  

of  the  hornblende and no s u l f i d e s  were observed 

there .  

v .  Trace amounts o f  chalcopyr i te  and b o r n i t e  were 
oTp? 67  

observed i n  l e u c o b l a s t i c  moilzonite (T. S  .71, 

Appendix 3) found as  outcrop south of  t h e  Bonaparte 

River, between loca t ions  "B" and "Ct t .  The leuco- 

b l a s t i c  monzonite is  a l s o  found nor th  of  t h e  Bona- 

p a r t e  River and adjacent  t o  t h e  Nicola rocks mapped 

i n  t h e  v i c i n i t y  of  loca t ion  tlA". Where p r e s e n t ,  

t he  chalcopyr i te  and b o r n i t e  occur a s  small  dissemi- 

na t ions  wi th in  mafic-r ich c l o t s .  The minera l i za t ion  

is  a  very minor c o n s t i t u e n t  but  i s  widespread i n  i t s  

d; occurrence. 



Young Lake I n t r u s i v e  Type - The Young Lake I n t r u s i v e  

type i s  p a r t i c u l a r l y  barren of s u l f i d e  minera l i za t ion .  

A few minor occurrences a r e  discussed below. 

i. Minor amounts of  b o r n i t e  and cha lcopyr i t e  occur a s  

i so la ted  g ra ins  i n  occasional  quar t z  and K-feldspar 

veins and s t r i n g e r s  which vary from 1/16 inch t o  

24 inches i n  width. In t h e s e  veins  t h e  quar t z  i s  

predominant over t h e  K-feldspar. 

The locat ion  o f  t h e s e  mineral ized ve ins  and s t r i n g -  

e r s  p l o t s  i n  a  crude nor theas t - t rending p a t t e r n  

extending from a  po in t  on t h e  south shore  o f  Young 

Lake a t  loca t ion  U - 1  n o r t h e a s t e r l y  t o  loca t ion  U - 2 .  

A minor amount of  b o r n i t e  and cha lcopyr i t e  was a l s o  

noted i n  predominantly barren quar t z  ve in  f l o a t  

found south of  t h e  southeas tern  end o f  Young Lake. 

The specimen was presumably from c l i f f s  which a r e  

present  u p h i l l  from t h e  specimen l o c a t i o n .  

ii. Only one o t h e r  occurrence of  s u l f i d e  minera l i za t ion  

was noted i n  t h e  Young Lake type of i n t r u s i v e .  

A very minor amount of  p y r i t e  was found i n  a  hand 

specimen c o l l e c t e d  from outcrop a longside  t h e  road 

approximately one mile nor th  of l o c a t i o n  5-2. The 

p y r i t e  occurs i n  a  small t i g h t  q u a r t z  s t r i n g e r  i n  a  

s l i g h t l y  f r e s h e r ,  f ine r -g ra ined ,  and more monzonitic 

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

(c)  West Bonaparte I n t r u s i o n s  

i. Disseminated p y r i t e  occurs a t  loca t ion  "G" a s  a  

minor cons t i tuen t  i n  the  medium-to coarse-grained 

o p h i t i c  hornblende monzonite, and i n  an adjacent ,  

prominent, grey,  p o r p h y r i t i c  p l a g i o c l a s e ,  d i o r i t e  

dike. The presence of p y r i t e  as  a  common bu t  minor 

cons t i tuen t  i n  t h e  grey porphyry d i o r i t e  was noted 

throughout t h e  West Bonaparte region where t h e  rock 

type occurs. 



ii. P y r i t e  and p y r r h o t i t e  a r e  occas ional ly  found along 

f r a c t u r e s  and as  disseminations i n  t h e  mafic-r ich 

f o l i a t e d  rocks around loca t ion  "L", south  of Eagan 

Lake. A s i n g l e  t r a c e  of  cha lcopyr i t e  was a l s o  

found i n  a  small nor theas t - t rending quar t z  ve in  

c u t t i n g  t h e  f o l i a t e d  d i o r i t e  i n  t h e  v i c i n i t y  of 

loca t ion  "L". 

iii. Very minor molybdenite was observed i n  t h e  f i n e -  t o  

medium-grained b i o t i t e ,  qua r t z  monzonite (T.S.126, 

Appendix 3) loca ted  a t  " M I f  on t h e  south  s i d e  of 

Bonaparte Lake. The minor molybdenite i s  loca l i zed  

on i s o l a t e d  t i g h t  quar tz  s t r i n g e r s .  

i v .  Float  found a t  t h e  southernmost p a r t  of  t r a v e r s e  i n  

creek 17, west of loca t ion  "M", contained dissemi- 

na ted  p y r i t e  i n  t h e  medium-grained, b i o t i t e ,  quar tz  

monzonite. This creek had been sampled, without 

s i g ~ i f i c a n t  r e s u l t s ,  during t h e  conrse of  Falconbridge 's  

1966 explora t ion  program i n  t h i s  region.  

(d) Lac des Roches I n t r u s i v e  Type 

i. Within t h e  Lac des Roches i n t r u s i v e  type ,  molybdenite 

and chalcopyr i te  were found nea r  l o c a t i o n  "N", i n  a  

s i n g l e  occurrence as  minor c o n s t i t u e n t s  on a K -  

fe ldspathized f r a c t u r e .  Epidote and hemati te  a r e  

l o c a l l y  more abundant, p a r t i c u l a r l y  along f r a c t u r e s .  

Location "N" is nea r  Eugene Lake, south  of  Bridge 

Lake. 

A s i n g l e  geochemical sample c o l l e c t e d  from a very 

minor seep d ra in ing  the  above mineral ized loca t ion  

gave r e s u l t s  of 97 ppm copper and 1 ppm molybdenum. 

ii. A copper value of  118 ppm was found t o  occur i n  

stream sediments co l l ec ted  a t  l o c a t i o n  "P" on the  

C L i t t l e  Fort  road (Highway 2 4 ) .  A va lue  of  96 ppm 

copper was obtained from sediments i n  a creek cross-  

i n g  Highway 24  approximately 3% miles west of "P". 

- --- - -- - - -- - - 



Both of t h e  above two creeks  c o l l e c t  d ra inage  from 

a common source  a r e a  unde r l a in  by Lac des  Roches 

type  i n t r u s i v e  rock.  No conf i rmat ion  of  t h e  sample 

va lues  was made and no conclus ive  exp lana t ion  f o r  

t h e i r  va lues  can be  given.  

The area  d ra ined  by t h e  two s t r e a m  was p a r t i a l l y  

he ld  by Royal Canadian Ventures a s  t h e  "E.C." claim 

group. The claims have now lapsed .  Royal Canadian 

Ventures a r e  r e p o r t e d  t o  have completed a geochemical 

s i l t  and s o i l  sampling program i n  1967, followed by 

an E.M. survey  and d e t a i l e d  s o i l  geochemical s tudy  

i n  1968 ove r  p a r t  o f  t h e  E . C .  group. The p r e c i s e  

l oca t ions  and e x t e n t  of  t h e  programs a r e  n o t  known. 

( e )  Nicola  Group of  Rocks 

i. A geochemical va lue  of  240 ppm copper was obta ined  

8- ; froin a s i l t  sample c o l l e c t e d  a t  l o c a t i o n  "0" on t h e  
'i / nor theas t  s i d e  of  Lac des Roches. Follow-up 

prospec t ing  and sampling d i d  n o t  confirm t h e  o r i g i n a l  

h igh  va lue ,  bu t  gave r e s u 1 . t ~  of  79 pprn copper.  

Prospec t ing  r evea l ed ,  i n  t h e  d ra inage  channel ,  a 

boulder  which conta ined  disseminated c h a l c c p y r i t e ,  

p y r r h o t i t e  and a r s e n o p y r i t e ,  l o c a l i z e d  i n  a medium- 

gra ined  gabbro and accompanied by weak ska rn  type  

a l t e r a t i o n .  Outcrop i s  s c a r c e  i n  t h e  smal l  d ra inage  

b a s i n  and t h e  sou rce  of  t h e  f l o a t  was n o t  found. 

Minor cha l copyr i t e  and b o r n i t e  were noted  wi th in  a 

b i o t i t e - r i c h  c l o t  o f  mafic  mine ra l s  w i t h i n  an 

i n t e r f i n g e r e d  f e l s i t e  and a n d e s i t e  zone approxi-  

mately 2000 f e e t  n o r t h  of t h e  240 ppm sample s i t e .  

On t h e  b a s i s  o f  t h e  few outcrops  which a r e  p r e s e n t  

i n  t h e  d ra inage  b a s i n ,  t h e  d ra inage  g u l l y  appears  

t o  be a nor thwes t - t rending  f a u l t  w i t h  Nicola  rocks 

C t o  t h e  southwest  and i n t r u s i v e  rocks  t o  t h e  n o r t h e a s t .  

----- - 



Fxalt  contac t  r e l a t i o n s h i p s  a r e  probably repeated 

t o  the  nor theas t  and a l s o  t o  t h e  west along the  

Lake shore.  

ii. Results  from a s i l t  sample c o l l e c t e d  a t  loca t ion  ~ 
"R" i nd ica ted  values of 173 ppm copper and 1 ppm ~ 
molybdenum. Confirmatory sampling upstream 

yielded r e s u l t s  of 230 and 315 pprn copper with 

2 and 3 pprn molybdenum respec t ive ly .  

Outcrop observed 1 . 5  miles t o  the  northwest of "R" 

was i n t r u s i v e  of medium-to coarse-grained hornblende, 

b i o t i t e  d i o r i t e  s i m i l a r  t o  t h e  Lac des Roches type 

o f  i n t r u s i v e .  Minor p y r i t e ,  and some s l i g h t  mala- 

c h i t e  s t a i n  were observed i n  t h e  d i o r i t e .  P y r i t e ,  

p y r r h o t i t e ,  and chalcopyr i te  i n  minor q u a n t i t i e s  

were found i n  b a s i c  v a r i a t i o n s  of t h e  surrounding 

f -  ) Nicola volcanic  rocks. 

\- , 
iii. Chalcopyrjte and p y r r h o t i t e  occur i n  a small  outcrop 

of  massive garnet  skarn a t  loca t ion  "Q". The geo- 

chemical expression i n  an ad j acent  stream s i l t  

sample was 55 pprn copper. This may have been 

af fec ted  by d i l u t i o n  o r  contamination from road bed 

gravels  and sand. Outcrop of h ighly  s i l i c i f i e d  

a r g i l l i t e s  were found approximately 1 mile t o  t h e  

northwest of  loca t ion  "Q". 

i v .  Continuing t o  t h e  northwest and on t h e  south s i d e  

of a major mapped f a u l t ,  a r g i l l i t e s  were found t o  

be va r i ab ly  s i l i c i f i e d  and became more calcareous 

t o  the  northwest .  A t  t h e  western end of t h e  t r av -  

e r s e ,  f a i r l y  abundant, very-f ine-grained s u l f i d e s  

occur i n  t h e  a r g i l l i t e s .  These s u l f i d e s  a r e  most 

l i k e l y  p y r i t e .  A rock geochemical sample of these  

a r g i l l i t e s  gave r e s u l t s  o f  103 pprn copper. 



v.  Massive s u l f i d e s ,  mostly p y r r h o t i t e  with some 

chalcopyr i te  and repor ted  aur i f e rous  arsenopyr i te ,  

a t  loca t ion  "S" were examined by t h e  w r i t e r .  The 

massive s u l f i d e s  were f i rs t  located  i n  1930 by two ~ 
l o c a l  prospectors  and almost immediately inves t iga ted  

by t h e  Premier Gold Company. The s u l f i d e  bodies 

occur i n  limestone and a r e  repor ted  t o  be i n  contac t  

with a  "porphyr i t i c  in t rus ive t1 ;  t h e  contac t  and t h e  

i n t r u s i v e  were no t  observed. More r e c e n t l y ,  f a i r l y  

extensive t renching and some d r i l l i n g  have been done 

i n  t h e  a rea  by unknown persons o r  corpora t ions .  

v i .  Massive magnetite and p y r i t e  a r e  exposed i n  t renches 

t o  t h e  nor th  of loca t ion  Its". Some zoning of  

p y r r h o t i t e ,  chalcopyr i te ,  p y r i t e  and magneti te  may 

e x i s t .  The presence of such a  zonation can be con- 

firmed only by more d e t a i l e d  examination. 

(-1 Anaconda has completed a  v a r i e t y  of  programs over a  

l a rge  block of claims covering p o r t i o n s  of t h e  

region from loca t ion  "Q" t o  t h e  s y e n i t e  bodies 

mapped approximately 10 miles t o  t h e  northwest .  

S i l t  and s o i l  sampling, hammer s iesmic ,  I . P .  and E.M. 

programs, t renching and d r i l l i n g ,  i n  a d d i t i o n  t o  

geochemical mapping, were c a r r i e d  ou t  by Anaconda 

between 1966 and 1969. The d i s p o s i t i o n  of such 

programs i s  no t  c e r t a i n .  

v i i .  Unmapped Nicola rocks e x i s t  southwest of  Young Lake. 

On t h e  southern edge of t h e  Rayfield River a rea ,  a t  

loca t ions  K1 and K 2 ,  a  gradat ional  contac t  was 

sporad ica l ly  observed over seve ra l  hundred f e e t  

across an east.-west s t r i k i n g  con tac t .  Skarn type 

minera l iza t ion  of  epidote and c a l c i t e  was developed 

along shears  and f r a c t u r e s  i n  "Nicola hybr id  d i o r i t e "  

c' 
type rock. The d i o r i t e s  appeared t o  grade i n t o  

greenstones of a l t e r e d  Nicola vo lcan ic  rocks.  

- 



Occasional minor amounts of cha lcopyr i t e  were 

found t o  accompany the  skarny shea r s .  Fine-grained 1 ~ 
sulphides of  (?) p y r i t e  were observed i n  the  green- I 

stone.  

The r e l a t i v e l y  high geochemical va lues  i n  copper a t  

loca t ions  "Bfl and "C" may be e i t h e r  t h e  r e s u l t  of 

copper minera l i za t ion  along t h e  contac t  o r  simyly of  

inherent ly  h igher  copper va lues  of t h e  Nicola 

volcanlcs.  

F. Speculat ions 

(a) Northwest Zone of  I n t r u s i v e s  - The i n t r u s i v e  rocks of 

t h e  Young Lake type ,  extending t o  the  e a s t  end of  Bonaparte 

Lake, a r e  remarkably s i m i l a r  wi th in  l i m i t s  of  normal 

t e x t u r a l  v a r i a t i o n .  Ar, exception i s  t h e  a r e a  included 

between Hammer Lake and t h e  west end of Bonaparte Lake, 

and extending somewhat a r b i t r a r i l y  i n  a nor thwester ly  

d i r e c t i o n  (Fig. 3 ) .  Within t h i s  zone a v a r i e t y  of i n t r u -  

s i v e  rock types and f e a t u r e s  occur; t h e s e  a r e  l i s t e d  below. 

1. The grey p o r p h y r i t i c  p lag ioc lase  d i k e  system. 

Almost a l l  outcrops r e f l e c t  a northwest t r e n d  and 

a r e  commonly dipping t o  t h e  n o r t h e a s t .  

2. The uniform, medium-grained b i o t i t e  q u a r t z  monzonite. 

3 .  The f o l i a t e d ,  hornblende, b i o t i t e ,  d i o r i t e  with t h e  

f o l i a t i o n  t r ends  t o  t h e  northwest.  

4. A hos t  of  f e l s i t i c  and mafic d ike  v a r i a n t s  with 

v a r i a b l e  a t t i t u d e s .  

5. Per iphera l  q u a r t z  ve in ing t o  t h e  e a s t .  

6 .  The t e n t a t i v e l y  i d e n t i f i e d  d a c i t e  p lug.  

7 .  Right-hand o f f s e t  on northwest f r a c t u r e s .  

Right-hand sense  of  shea r  i n  xeno l i ths .  

Right-hand o f f s e t  i n  west end of  Bonaparte Lake, 

sub t ly  r e f l e c t e d  i n  o t h e r  lake  o f f s e t s .  



FIGURE 3 Postulated northwst- 
trending zone showing lineaments 
and distribution of vWest Bonaparte 
Intrusivev1 types. 

scale:  1/250,000 
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0 8. Minor p y r i t e  and poss ib ly  molybdeni t e  occurrences 

appear r e s t r i c t e d  t o  t h i s  northwest t r end  o r  t o  

f ea tu res  r e l a t e d  t o  it. 

9. Previous geochemical d a t a  have shown s i g n i f i c a n t l y  

high copper values t o  occur i n  the  southwest corner  

of sheet  92-P i n  t h e  upper Rum Creelc area .  This 

anomaly l i e s  on the  southeas t  extension of  t h e  

northwest- trending zone. 

10. By extending t h e  t r end  t o  t h e  northwest ,  t he  a l ign-  

ment i s  found t o  pass through Falconbridge 's  

Murphy Lake prospect  (discussed i n  another  r e p o r t ) .  

S t i l l  f u r t h e r  extension t o  t h e  northwest  pu t s  the  

t r end  through t h e  mineral ized quar t z  monzonites a t  

the  Cariboo Bell proper ty .  

11. A s u b t l e  low t rend  can be followed on compilations 

of  the  aeromagnetic m3ps. The low t r c c d  i s  coinci -  

den ta l  with t h e  northwesterly extens ion of t h e  zone 

t o  Cariboo Bel l .  

(b) Northeast Trend of  Copper I~ f ine ra l i za t ion  - Another 

f e a t u r e  of fered  f o r  specu la t ive  i n t e r e s t  is a pos tu la ted  

nor theas ter ly- t rending zone which appears t o  c o r r e l a t e  

with the  d i s t r i b u t i o n  of copper occurrences through the  

map a r e a  (Fig. 4 ) .  The t r end  coincides  with some promi- 

nent  topographic f e a t u r e s ,  but  i s  a l s o  r e f l e c t e d  by some 

s u b t l e  and hidden f e a t u r e s .  On a  ve ry  reg iona l  s c a l e  a  

r ecur ren t  lineament t rending n o r t h - e a s t e r l y  from Bonaparte 

River t o  Taweel Lake i s  expressed o r  r e f l e c t e d  by the  

following f e a t u r e s  : 

1 .  The Loon Lake - upper Bonaparte River Valley. 

2 .  The lower Bonaparte River Valley wi th in  Map Area 

92-P.  

3 .  The o f f s e t  i n  the  Rayfield River. 

-- ---- - - - - - - - - 
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FIGURE 4 Postulated northeast- 
trending zone showing lineaments 
and distribution of copper &nd 
arsenic occurrences, and anomalous ' 

copper geochemical values. 
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4 .  Green Lake - Watch Lake and Creek t o  Sher idan  Lake 

lineament.  

5. Upper Rayf ie ld  River  and Pressy  Lake l ineament .  

6 .  The o f f s e t  i n  Lac des  Roches, r e f l e c t e d  by a  s i m i l a r  

o f f s e t  i n  Eagle  Creek and Eagle Lake. 

7. Birch Lake - P h i n e t t a  Lake - Eagle Creek l ineament .  

Sub t l e  expressions o f  t h e  n o r t h e a s t  t r e n d  a r e  expressed 

by t h e  fol lowing:  

(1) Severa l  minor topographic exp res s ions  from Lac des  

Roches t o  Taweel Lake. 

(2) Geochemical anomalous va lues  1-ie on t h e  n o r t h e a s t e r n  

extension o f  t h e  Rayf ie ld  r i v e r  o f f s e t .  

(3) The Rayfield River  q u a r t  z-def i c i e n t  and copper 

minera l ized  rocks  l i e  a s t r i d e  n o r t h e a s t - t r e n d i n g  

elements.  

(4) The known copper minera l  occurrences  on Young Lake 

p l o t  i n  a  n o r t h e a s t  t r end .  

(5) Geochemical t h r e s h o l d  va lues  n o r t h  o f  Young Lake 

p l o t  on a  nor theas twards  ex tens ion  o f  t h e  few known 

minera l ized  f r a c t u r e  l o c a t i o n s .  

(6) The only copper-molybdenum minera l  occurrence  

observed i n  t h e  Bridge Lake a r e a  l i e s  w i t h i n  t h e  

p o s t u l a t e d  n o r t h e a s t  zone. 

(7) One of t h e  few geochemical anomalies around Lac des  

Roches p l o t s  on t h e  n o r t h e a s t  zone a t  t h e  o f f s e t  i n  

Lac des  Roches. Chalcopyr i te  and a r s e n o p y r i t e  were 

observed a t  t h i s  l o c a l i t y .  

(8) Royal Canadian Ventures i s  r e p o r t e d  d r i l l i n g  a  

prospect  approxilnately 1% mi le s  n o r t h e a s t  o f  J a n i c e  

Lake. This  l o c a t i o n  l i e s  a s t r i d e  t h e  p o s t u l a t e d  

zone. 

I 

I 
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(9) Massive s u l f i d e  d e p o s i t s  on t h e  southwest  end of  

Deer Lake ( l o c a t i o n  "S") , r e p o r t e d  a s  con ta in ing  

au r i f e rous  a r senopyr i t e ,  a r e  on t h e  t r e n d .  

(10) A r epo r t ed  d e p o s i t  o f  ga lena  and a r s e n o p y r i t e  occurs  - 
a t  t h e  sou th  end o f  Taweel Lake. 

(11) The "Mo" Molybdenite p rospec t  explored  by Falcoilbridge 

n e a r  Taweel Lake l i e s  c l o s e  t o  t h e  p o s t u l a t e d  t r end .  

(12) The unmapped i n t r u s i v e s  and observed m i n e r a l i z a t i o n  

i n  t h e  v i c i n i t y  of  l o c a t i o n  "R" appear  t o  s t r a d d l e  

t h e  zone. 

(13) I t  may be noted ,  t h a t  t h e  r e c e n t  d i scove ry  o f  a  

porphyry copper d e p o s i t  a t  t h e  o l d  Maggie Mine by 

Bethlehem Copper Corporat ion i s  g e n e r a l l y  w i th in  

t h e  p r o j e c t e d  ex tens ion  of  t h e  zone t o  t h e  south-  I 
I 

west,  o f f  t h e  Bonaparte map s h e e t .  

The s u b j e c t  o f  l i n e a r  t r e n d s  is c o m o n l y  regarded 

wi th  skept ic i sm.  Meaningful r e l a t i o n s  and d i r e c t i o n s  a r e  

o f t e n  d i f f i c u l t ,  i f  n o t  imposs ib le  t o  de te rmine  wi th  

c e r t a i n t y .  Any one o f  t h e  p o i n t s  i l l u s t r a t e d  may no t  b e  

sugges t ive  of a t r e n d .  However, t h e  w r i t e r  f e e l s  t h a t  t h e  

apparent  r e l a t i o n s h i p  of  s o  many seemingly u n r e l a t e d  

f e a t u r e s  t o  observed l i n e a r  components may be  more than  

pu re ly  co inc iden ta l .  The apparent  n o r t h w e s t e r l y  t r e n d  i n  

t h e  l o c a l i z a t i o n  of  p y r i t e  m i n e r a l i z a t i o n  and a v a r i e t y  

of i n t r u s i v e  types ,  and t h e  apparent  n o r t h e a s t  t r e n d  o f  

t h e  copper m i n e r a l i z a t i o n ,  i s  f e l t  t o  be o f  p o t e n t i a l  

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

a c t i v i t y  wi th in  t h e  Bonaparte Lake and a d j a c e n t  map a r e a s .  

Fu r the r  work and d e t a i l e d  s t u d i e s  would b e  needed t o  



Re commendations 

(a)  Rayfield Area 

i. The comprehensive explora t ion  by Amax and o the r s  

would seem t o  make f u r t h e r  exp lo ra t ion  of t h e  

Rayfield River prospect  a  dubious ven tu re ,  t o  say 

the  l e a s t .  

With regard t o  t h e  Owen and Allan group of  claims 

held by G .  V.  Lzloyd Explorat ions Ltd . ,  minera l i za t ion  

observed i n  p lace ,  while of  a  "porphyry copper" 

na tu re ,  was n o t ,  i n  the  w r i t e r ' s  opinion,  p a r t i c u -  

l a r l y  well developed o r  extens ive .  A l t e r a t i o n  of 

the  rock was n e i t h e r  pervasive o r  ex tens ive  i n  t h e  

massive outcrop nor along f r a c t u r e s .  Much of t h i s  

region i s  d r i f t - covered  and was no t  examined i n  any 

g rea t  d e t a i l .  No f u r t h e r  reconnaissance explora t ion  

i s  recommended over e i t h e r  t h e  Rayfield River canyon 

a rea  o r  the  a r e a  covered by t h e  Owen and Allan claim 

groups. 
I 

ii. The contact  between the  Nicola vo lcan ic  rocks and I 

t he  i n t r u s i v e s  i n  t h e  v i c i n i t y  of l o c a t i o n  K1 - K2 

and loca t ions  "C" and "D" should be  examined i n  more 

d e t a i l ,  t o  determine whether t h e  geochemical copper 

values a r e  r e f l e c t i n g  t h e  h igher  copper values inheren t  

t o  t h e  Nicola volcanics  o r  a r e  t h e  r e s u l t  of a  copper 

minera l iza t ion .  

iii. The copper values from loca t ions  "A" and "Btt cannot 

be s a t i s f a c t o r i l y  explained.  Outcrop i s  very sca rce  

around "A". Minor outcrop a t  "B" appears t o  r ep resen t  

a  very small i n l i e r  of Nicola vo lcan ic  rock within 

l eucob las t i c  monzonite. Fur ther  examination of  t h e  

area  around "A" and "B" should be undertaken i n  

conjunction with t h e  proposed examination of  the  

C contac t  a rea  between K 1  and K2. 

- - -  



i v .  The region around t h e  confluence of  F ly  Creek and 

t h e  Bonaparte River  (west o f  t h e  Rayf ie ld  River)  i s  

of s p e c u l a t i v e  i n t e r e s t  t o  t h e  w r i t e r .  An aero-  

magnetic low reg ion  t r e n d s  a long  t h e  Fly C r e e k *  

topographic l i n e a r .  Should outcrop  o f  any rock t y p e  

o t h e r  than  t h e  mapped T e r t i a r y  b a s a l t  (Map 3-1966) 

be p r e s e n t ,  i t  may ]nost l i k e l y  be found along t h e  

Bonaparte River  where t h e  deepes t  topographic  

d i s e c t i o n  of  t h e  p l a t e a u  has  taken p l a c e .  The h igh  

copper va lue  a t  l o c a t i o n  "A" i s  noted  as be ing  on a  

sma l l e r ,  more s u b t l e  topographic  l i n e a r  f e a t u r e  

p a r a l l e l i n g  F ly  Creek and a l s o  having an aeromagnet ic  

low express ion .  A b r i e f  exp lo ra to ry  examination 

would probably s u f f i c e  t o  s e e  t h e  rock types ,  check 

t h e  creek and r i v e r  f l o a t ,  and determine t h e  geo- 

chemical express ion  o f  F ly  Creek. Access from t h e  

Hutchison Lake road i s  blocked by a  p r i v a t e  g a t e  and 

a  most unreasonable owner. Koniori Sawmills a r e  

r epo r t ed  t o  be b u i l d i n g  a  new access  road  dur ing  1971 

i n t o  t h e  F ly  Creek a r e a .  A l t e r n a t i v e  acces s  can be  

found v i a  t h e  Westcoast Transmission Company's p ipe-  

l i n e  o r  from 70 Mile House. 

(b) Young Lake Area 

i. Higher than  usua l  copper v a l u e s  f o r  t h e  Young Lake 

a r e a  were found t o  t h e  n o r t h  o f  Young Lake. These 

may be  r e f l e c t i n g  m i n e r a l i z a t i o n  r e p o r t e d  by Copper 

Soo Mining Corpora t ion  t o  occur  approximately 2 mi l e s  

n o r t h  o f  t h e  sample s i t e s .  This  a r e a ,  a s  shown on 

G.S.C. Map 3-1966, i s  e x t e n s i v e l y  d r i f t - c o v e r e d ;  

however, t h e  w r i t e r  f e e l s  i t  t o  be  probably  unde r l a in  

by "g ran i t i c "  rocks  of  t h e  Young Lake type .  Copper 

Soo r epor t ed  "extremely low" copper va lues  b u t  d i d  I 
i n d i c a t e  a  molybdenum as say  o f  .074% MoS2 ove r  a  

d r i l l e d  i n t e r s e c t i o n  of  52 f e e t .  



A review o f  t h e  Copper Sco e x p l o r a t i o n  from o ld  

assessnlellt r eco rds ,  wi th  a  view t o  technique  and 

ex ten t  of explorat ion,may f i l l  i n  sone of  t h e  

unknown a r e a  n o r t h  o f  Young Lake, and shed more 

l i g h t  on t h e  s i g n i f i c a n c e  o f  t h e  t h r e s h o l d  geo- 

chemical v a l u e s  found i n  t h a t  p a r t  o f  t h e  map s h e e t .  

ii. A l a r g e  a r e a  shown on Map 3-1966 a s  o v e r l a i n  by 

T e r t i a r y  b a s a l t s  l i e s  between Young Lake, Scot  Lake 

and upper Deadman Creek a rea .  On t h e  b a s i s  of  a i r  

photo i n t e r p r e t a t i o n ,  aeromagnetic exp res s ion  and 

t h e  observed geomorphic express ion  o f  t h e  b a s a l t s ,  

Nicola  rocks ,  and t h e  i n t r u s i v e s  throughout  t h e  map 

a rea ,  it i s  f e l t  t h a t  i n t r u s i v e  rocks  may e x i s t  

wi th in  t h i s  r eg ion .  Should t h i s  prove  t o  be  t h e  case ,  

t h e  proximity t o  N ico la  v o l c a n i c  rocks  and t h e  copper 

l oca t ion  of t h e  V i d e t t e  mine a r e a  may make f u r t h e r  

prospec t ing  warranted.  

A t  l o c a t i o n  Jl and J2, rocks  s i m i l a r  t o  t h e  "Nicola 

hybr id  d i o r i t e "  t y p e  were encountered,  a l though no 

Nicola  rocks were found. A l o c a l  aeromagnet ic  h igh  

a r e a  i s  mapped j u s t  t o  t h e  southwest  o f  J2; t h i s  may 

be r e l a t e d  t o  t h e  d i o r i t e  ou tcrops .  

The aeroinagnetic express ion  over  bo th  t h e  a r e a  n o r t h  

o f  Young Lake and t h e  a r e a  between Young and Scot  

lakes  would seem t o  i n d i c a t e  t h e  p re sence  of  under- 

l y ing  i n t r u s i v e s .  This  a r e a  should b e  prospec ted  

with a  view t o  de te rmining  t h e  p o s s i b l e  occurrence 

and e x t e n t  o f  t h e  suspec ted  unde r ly ing  i n t r u s i v e s  

a s  we l l  a s  any m i n e r a l i z a t i o n  which may be p re sen t .  

The a r e a  sou th  o f  Bonaparte Lake, and p a r t i c u l a r l y  

t h e  reg ion  covered by t h e  p o s t u l a t e d  nor thwes ter ly-  

t rending  zone o f  i n t r u s i v e s ,  should r e c e i v e  a  r eg iona l  

L prospec t ing ,  mapping and geochemical survey  s i m i l a r  

t o  t h e  1971 South Cariboo program. 

-- - - -- - - - 



0 (c) Ealtin Creek t o  Friendly Lakes Area 

i. The reported occurrence of limestone t h r e e  miles t o  

the  northwest of  loca t ion  "S", by Campbell and 

Tipper, opens t h e  p o s s i b i l i t y  of o t h e r  massive 

s u l f i d e  replacement depos i t s  s i m i l a r  t o  t h e  o ld  

Lakeview occurrence a t  loca t ion  "S" . The presence 

of su l f ide-bear ing  host  rocks ,  favourable i n t r u s i v e  

rock types,  a r g i  l l i c  l imestones,  and known mzssive 

s u l f i d e  depos i t s ,  a l l  con t r ibu te  t o  t h i s  p o s s i b i l i t y .  

Within the  saxe general  a rea ,  more s p e c i f i c a l l y  t h e  

a rea  upstream from loca t ion  "R", t h e  occurrence of 

high copper geochemical values and an inc reas ing  

tendency i n  values of  molybdenum; the  presence of 

skarn type minera l iza t ion  with chalcopyr i te ;  t h e  

occurrence of previous ly  unmapped i n t r u s i v e  rocks , 

within  favourable Nicola hos t  rocks;  and t h e  observed 

occurrence of  copper minera l iza t ion  wi th in  t h e  Nicola 

hos t  rocks; make t h i s  region a t t r a c t i v e  a s  a  f u t u r e  

explorat ion t a r g e t .  
I 

The presence of  high copper geochemical va lues  a t  

loca t ion  "P" and a t  a  loca t ion  3 . 5  mi les  west of "P" 

should be i n v e s t i g a t e d  f u r t h e r .  

The explora t ion  p ressure  s i n c e  1965 exer ted  on t h e  

e n t i r e  region from Eakin Creek nor th  t o  t h e  small I 

s y e n i t e  bodies,  and encompassing t h e  above-mentioned 
I 

region,  should be considered. Any f u r t h e r  work ~ 
contemplated i n  t h i s  region should d e f i n i t e l y  be ~ 
preceded by a  thorough search ,  s tudy,  and review of 

t h e  ava i l ab le  l i t e r a t u r e  on t h e  a r e a  ( i . e . ,  o ld  
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Nicola Map Sheet 

(NTS 92-I-15W, Area -. C - Index Map) 

Some reconnaissance work was done i n  t h e  v i c i n i t y  o f  Criss Creek 

(Map 123-71-3), t h e  main purpose being t o  examine and sample some 

a l t e r e d  zones noted previous ly  and t o  look a t  a  r epor t ed  copper- 

molybdenum showing. 

A t  po in t s  A-D t h e  rock i s  a limestone member of t h e  

Nicola group, cons i s t ing  of l i g h t  grey,  thinly-bedded,  s h a l y  lime- 

s tone .  Severa l  a l t e r e d  zones occur wi th in  t h i s  a r e a ,  some of which 

measure up t o  400 f e e t  ac ross .  The a l t e r a t i o n  is  cha rac te r i zed  by 

heavy l imoni te  s t a i n i n g  and impregnations accompanied by some 

b r e c c i a t i o n  and qua r t z  ve in ing .  Minor hemati te  i s  a l s o  p r e s e n t .  

Samples were c o l l e c t e d  a t  t h e  f o u r  loca t ions  i -ndicated,  and 

analysed f o r  precious metals .  Assays i n d i c a t e  only t r a c e  amounts 

o f  gold  and s i l v e r  p resen t .  

Poin ts  E - I  r ep resen t  sample loca t ions  i n  a l t e r e d  zones 

wi th in  vo lcan ic  members of t h e  Nicola group. These zones a r e  a l l  

r e l a t i v e l y  small and a r e  cha rac te r i zed  by b leaching and l imoni te  

s t r a i n i n g .  A t  G a  small amount of cinnabar accompanies t h e  a l t e r a -  

t i o n .  Only t r a c e  amounts o f  gold and s i l v e r  were de tec ted  i n  t h e s e  

samples. 

The Vernon group of  claims (J and K )  i nc lude  a copper- 

molybdenum showing as soc ia t ed  with a  small  plug of  g r a n i t e  porphyry. 

On t h e  h i l l s i d e  n o r t h  o f  Criss Creek (J),  t r ench ing  has 

exposed massive ve ins  of milky q u a r t z  which cu t  T e r t i a r y  (?) sed i -  

mentary and vo lcan ic  rocks.  The ve ins  ca r ry  moderate amounts of 

p y r i t e  and t r a c e  amounts o f  molybdenite. T e t r a h e d r i t e  has a l s o  

been repor t ed  but  none was observed. S c a t t e r e d  q u a r t z  f e l d s p a r  

porphyry f l o a t  i s  p resen t  i n  t h e  t renched a rea ,  some o f  which con- 

t a i n s  intergrowths with t h e  massive qua r t z .  



0 d i s t a n c e  of about 500 f e e t .  Minor amounts of  d j sseminated  p y r i t e  

a r e  contained i n  it, and a t  t h e  west end of  t h e  exposure a r e a  

minor amounts of malachi te  and a z u r i t e  a r e  p r e s e n t  a long  t h e  wa l l s  

of a  shal low a d i t .  The a d i t  has  been d r iven  n e a r  where t h e  

porphyry con tac t s  a  mar ipos i te -bear ing  s c h i s t .  To t h e  e a s t  o f  t h e  

a d i t ,  t h r e e  o ld  diamond d r i l l  se t -ups  can be seen .  These ho le s  

were probably d r i l l e d  by Grea t  S lave  Explora t ion  i n  1966. 

The showings exposed h e r e  con ta in  only  very  weak copper 

and molybdenum mine ra l i za t ion  of  l i m i t e d  e x t e n t .  P o t e n t i a l  f o r  

b e t t e r  grade m a t e r i a l  is poor  and t h e  p rope r ty  i s  t h e r e f o r e  of  no 

f u r t h e r  i n t e r e s t .  
/ 

An a r e a  of p rev ious ly  unmapped i n t r u s i v e  rocks  was 

observed a t  p o i n t s  L and M. A t  L t h e  rock i s  a  g r a n o d i o r i t e  wi th  

10% f r e s h  b i o t i t e .  To t h e  wes t ,  outcrops c o n s i s t  o f  a r e l a t i v e l y  

f r e s h  f ine -g ra ined  qua r t z  monzonite which c o n t a c t s  and v e i n s  a  

coarse-gra ined  s y e n i t e  a t  M ,  t h e  western end o f  t h e  i n t r u s i v e  
! - - \  

i. exposure.  Despi te  t h e  i n t e r e s t i n g  rock t y p e  o c c u r r i n g  h e r e ,  no 
k- 

i n d i c a t i o n  of mine ra l i za t ion  was found. 

As  a  ma t t e r  of i n t e r e s t  some o l d  mercury workings were 

examined i n  t h e  v i c i n i t y  of  p o i n t  N .  The c innabar  h e r e  i s  asso-  

c i a t e d  wi th  dolomi te-anker i te  ve ins  c u t t i n g  b leached  Nicola  vo lcan ic  

rocks .  The mine ra l i za t ion  appears  t o  have been v e r y  s p o t t y  and 



111. PROPERTY EXPAlNATIONS 

Poison Mountain 

One day was spen t  a t  Poison Mountain ( l o c a t i o n  D on Index Map) i n  t h e  1 
company of M r .  Donald Hull  o f  Homestake Mining Company. The p r o p e r t y  I 
i s  p r e s e n t l y  under opt ion  t o  Canadian Supe r io r  who, a t  t h e  t ime o f  I 
t h e  v i s i t ,  were engaged i n  a  pe rcuss ion  d r i l l i n g  program t o t a l l i n g  

about 5000-7000 f e e t .  

The c r i t i c a l  rocks a r e  d i o r i t e  porphyr ies  (both  b i o t i t e  

and hornblende) which i n t r u d e  Cretaceous a r g i l l i t e ,  greywacke, and I 
conglomerate. The e a r l i e r  rock,  b i o t i t e  porphyry, c rops  o u t  f o r  

about 3000 f e e t  a long Copper Creek and d ikes  o f  t h e  same m a t e r i a l  

occur  t o  t h e  n o r t h  along Poison Mountain Creek. The hornblende 

porphyry i n t r u d e s  t h e  c e n t r a l  p a r t  o f  t h e  Copper Creek b i o t i t e  

f porphyry a s  an e longa te  mass. I t  a l s o  occurs  a s  a s e p a r a t e  s tock  
I<\ 

a long  Fenton Creek t o  t h e  n o r t h .  

Most of  t h e  mine ra l i za t ion  appears  t o  be  conf ined  t o  t h e  

sou the rn  margin of t h e  Copper Creek b i o t i t e  porphyry.  The b e t t e r  

grade  m a t e r i a l  forms s e v e r a l  narrow e l o n g a t e  zones which roughly 

p a r a l l e l  t h e  con tac t .  Another zone of  m i n e r a l i z a t i o n  occurs  n e a r  

t h e  southern  margin of  t h e  Fenton Creek hornblende porphyry i n  t h e  

v i c i n i t y  of  t h e  b i o t i t e  porphyry d i k e s .  

In  t h e  minera l ized  zone c h a l c o p y r i t e  and minor b o r n i t e  

occur  a s  narrow f r a c t u r e  f i l l i n g s  and a s  d isseminated  replacements  

o f  mafic  minera ls .  Minor amounts of  molybdenite form narrow 

f r a c t u r e  f i l l i n g s .  P y r i t e  and magnet i te  a r e  a l s o  p r e s e n t ,  though 

most p y r i t e  occurs  a s  a  rough h a l o  i n  t h e  surrounding sedimentary 

rocks .  

A l t e r a t i o n  of  t h e  b i o t i t e  porphyry inc ludes  a r g i l l i z a t i o n  

o f  t h e  f e l d s p a r s  and b i o t i t i z a t i o n  o f  hornblende and o f  pr imary 

4; b i o t i t e .  Ve in l e t s  o f  gypsum occur  throughout  t h e  a r e a ,  though t h e i r  

r e l a t i o n s h i p  t o  mine ra l i za t ion  i s  no t  known. 

I - 



This property has been worked by seve ra l  major companies 

and t h e  main showings were d r i l l e d  previous t o  1962, Though no . 

d e t a i l s  of  t h e  present  d r i l l i n g  r e s u l t s  were d iscussed ,  it is  t h e  

w r i t e r ' s  opinion t h a t  very l i t t l e  i f  any o re  grade m a t e r i a l  has 

been found i n  add i t ion  t o  

This p roper ty  was v i s i t e d  

holds s i x  claims covering 

t h a t  previous ly  ou t l ined .  

Harper Creek -- 

a t  t h e  reques t  of M r .  Pat  Russe l l  who 

a rnolybdenite showing loca ted  on t h e  

e a s t e r n  s lope  of Harper Creek approximately f i v e  mi les  n o r t h  of 

North B a r r i e r  Lake ( loca t ion  E ) .  

Minera l iza t ion  i s  confined t o  a  s i l l - l i k e  zone of  medium- 

t o  f ine -g ra ined  qua r t z  monzonite which crops out  f o r  approximately 

nd which has  a  probable th i ck -  
-- - - -- - 

nzoni te  i s  surrounded by a 
4-1 
i 
i ,I barren  cozrse-grained g r a n o d i o r i t e .  

Molybdenite occurs a s  coarse-grained r o s e t t e s  which a r e  

t r u e  disseminat ions wi th in  t h e  qua r t z  monzonite and t h e r e f o r e  

r ep resen t  l a t e  segregat ions  of a  primary c o n s t i t u e n t  of  t h e  magma. 

Lesser  amounts of molybdenite occur i n  qua r t z  ve ins  and i n  narrow 

f r a c t u r e s  where it is accompanied by p y r i t e .  Minor amounts of 

cha lcopyr i t e  and p y r r h o t i t e  a r e  a l s o  p resen t .  

This proper ty  was f i r s t  worked i n  1957, a t  which time a 

l i m i t e d  program was sponsored by Quebec Meta l lu rg ica l  I n d u s t r i e s  

Ltd. and d i r e c t e d  by M r .  J. J. McDougall. Five s h o r t  packsack ho les  

were d r i l l e d  and seve ra l  rock c u t s  were b l a s t e d  out  and sampled. 

Assay r e s u l t s  from t h e  work a r e  t a b u l a t e d  on page 41. 

McDougallls map i n d i c a t e s  t h a t  t h e  b e s t  mine ra l i za t ion  i s  

confined t o  an east-west t r end ing  zone measuring approximately 

100 x 300 f e e t  with p o s s i b l e  extens ions  along s t r i k e .  Based on h i s  

work and observat ions ,  t h e  known mine ra l i za t ion  i s  t o o  e r r a t i c  and ti low i n  grade t o  be of f u r t h e r  i n t e r e s t ;  however, he  d i d  recommend 

f u r t h e r  p r o s ~ e c t i n ~  i n  t h e  surrounding a rea .  



50' o f  0.02% Mo 

15 '  o f  0.07% Mo 

15 '  o f  0.17% Mo 

8 '  o f  0.02% Mo 

8 '  o f  0.02% Mo 

I 
I 

10'  o f  0.31% Mo 

10 '  o f  0.10% Mo 

I n  1964 Cominco d r i l l e d  a 300-foot h o l e  on a f l a t  d i p  

d i r e c t l y  Below t h e  a r e a  of t h e  main showing. The b e s t  a s say  r e s u l t s  

from t h i s  h o l e  averaged 0.01% Mo. 

Noranda, i n  1965, d i d  a l i m i t e d  s o i l  geochemistry survey 

ove r  t h e  proper ty .  The i r  work i n d i c a t e s  an ex tens ion  of  anomalous 

molybdenum values 3000 f e e t  sou th  o f  t h e  main showing. This  exten-  

s i o n  c o r r e l a t e s  wi th  t h e  known e x t e n t  o f  t h e  q u a r t z  monzonite. 

I n  1966 West Moly Mines d r i l l e d  s i x  h o l e s  on t h e  claims.  

O f  t h e s e ,  on ly  t h r e e  reached bedrock and t h e s e  were a l l  i n  t h e  

v i c i n i t y  o f  t h e  main showing. For a t o t a l  o f  2014 f e e t  d r i l l e d ,  

t hey  r e p o r t  only 10 f e e t  o f  0.17% Mo and 100 f e e t  o f  0.04% Mo. 

The w r i t e r  concurs wi th  McDougall ' s  o r i g i n a l  conclus ions  

and recommendations. S ince  most of  t h e  molybdenite i s  p r e s e n t  a s  

r a t h e r  e r r a t i c a l l y  d i s t r i b u t e d  primary d i s semina t ions ,  t h e r e  i s  

l i t t l e  l i k e l i h o o d  o f  any inc reased  concen t r a t ions  w i t h i n  t h i s  zone 

o f  q u a r t z  monzonite; however, t h i s  gene ra l  a r e a  i s  a d e f i n i t e  

molybdenum province and a s  such it good p rospec t ing  ground. 



Troy S i l v e r  P roper t i e s  

Three p r o p e r t i e s  he ld  j o i n t l y  by Troy S i l v e r  ivlines, Rolcon Mines, 

and Tundra Holding Company were examined i n  t h e  company of  M r .  

Ernes t  North, Pres ident  of  Troy S i l v e r  Mines. These a r e  ind ica ted  

on the  index map as  po in t s  F ,  G ,  and H. 

A. Granite  Mountain Property ( loca t ion  F) 

This property,  cons i s t ing  of  approximately 150 claims,  
~ 

adjoins  t h a t  o f  Granite  Mountain Mines on t h e  nor theas t .  No I 

minera l i za t ion  has a s  y e t  been found and the  only th ings  which 

might be considered favorable  a r e  i t s  proximity t o  t h e  Grani te  

Mountain Mines1 proper ty ,  on which some copper minera l i za t ion  has 

been found, and t h e  presence of i n t r u s i v e  rock on a t  l e a s t  p z r t  of  

the  claim group. These i n t r u s i v e s  a r e  apparent ly  p a r t  o f  the  same 

s e r i e s  i n  which t h e  copper occurs a t  t h e  G i b r a l t e r  bline, loca ted  

approximately n ine  miles t o  t h e  southwest.  

,f' 
id/ On t h e  e a s t e r n  p a r t  of t h e  claims outcrop i s  very sparse .  

Wildcat t renching i n  t h i s  a r e a  has exposed bedrock i n  only one 

loca t ion .  The rock t h e r e  i s  a  h ighly  sheared and a l t e r e d  medium- 

gra ined quar t z  monzonite (?). Most of  t h e  rock e x h i b i t s  a  s l i g h t  

t o  moderate amount o f  a r g i l l i c  a l t e r a t i o n .  A few odd p ieces  a r e  

h ighly  s e r i c i t i z e d .  No s u l f i d e s  a r e  p resen t .  

In  t h e  c e n t r a l  and western p a r t s  o f  t h e  p roper ty  a  con- 

s i d e r a b l e  amount of outcrop i s  exposed. The rock he re  c o n s i s t s  of 

a medium-grained d i o r i t e  cu t  by occasional  a p l i t e  s t r i n g e r s .  The 

mafic minerals  i n  t h e  d i o r i t e  a r e  moderately a l t e r e d  t o  c h l o r i t e  

and s e r i c i t e .  No s u l f i d e s  were observed. 

Without some i n d i c a t i o n  of  the  presence o f  s u l f i d e s ,  the  

favorable  f e a t u r e s  of t h i s  proper ty  ( loca t ion  and rock types)  a r e  

no t  ( i n  t h e  opinion of t h e  w r i t e r )  enough t o  j u s t i f y  an explora t ion  

program. 



B. Canim Lake Property ( loca t ion  G) 

This property, cons i s t ing  of approximately 120 claims, I 
l i e s  on the  nor th  s i d e  of Canim Lake near  a  very small  body of 

water  known as Christmas Lake. 

Induced po la r i za t ion  and magnetometer surveys have been 

run over an a r e a  measuring about 4000 x 4000 f e e t .  A t o t a l  of f i v e  ~ 
I 

holes  have been diamond d r i l l e d ,  t h r e e  on I.P. anomalies (34-36 

mi l l i second)  and two on magnetic anomalies. A l l  h o l e s  cu t  both 

vo lcan ic  and i n t r u s i v e  rock. 

The volcanic rocks vary from black b a s a l t  t o  green 

andes i t e .  Some a r e  a l t e r e d  and appear cher ty  and s i l i c e o u s .  They 

a r e  mapped as  members of t h e  Nicola group of T r i a s s i c  age. The 

i n t r u s i v e  is  a f ine-grained quartz-poor rock,  e i t h e r  a  s y e n i t e  o r  

a  d i o r i t e  i n  composition. Both hornblende and f e l d s p a r  exh ib i t  

some 1inea.tion. A l l  samples of  i n t r u s i v e  examined a r e  f r e s h .  

Some a r e  very dark and d i f f i c u l t  t o  d i s t i n g u i s h  from t h e  volcanic  
i\ 
4,- . I m a t e r i a l .  A few lamprophyre dikes a r e  p resen t ,  both  i n  su r face  

outcrop and i n  d r i l l  core.  

In the  a rea  of t h e  g r i d  and i n  t h e  v i c i n i t y  of t h e  %rill 

ho les ,  a  f a i r  amount of outcrop i s  p resen t ,  averaging about 20%. 

Approximately 18 trenches have been cu t  he re  with about one- th i rd  

of  t h e s e  h i t t i n g  bedrock. On t h e  remainder of t h e  proper ty ,  except 

f o r  rock b l u f f s  overlooking Canim Lake, t h e  amount o f  outcrop i s  

considerably l e s s .  

The minera l iza t ion  exposed c o n s i s t s  mostly of  p y r i t e  and 

p y r r h o t i t e .  Some chalcopyr i te  i s  p resen t ,  genera l ly  i n  only t r a c e  

amounts, though some higher grade p ieces  have been found i n  the  

t r enches  o r  a s  f l o a t .  These assayed up t o  2% copper. The bes t  

s e c t i o n  of core assayed 0.1% copper over 500 f e e t .  The remainder 

of  t h e  core examined was barren  o r  contained only p y r i t e  and 

p y r r h o t i t e .  

In t h e  volcanic  rocks t h e  s u l f i d e s  occur a s  spa r se  coarse 

c l o t s  o r  a s  f r a c t u r e  f i l l i n g s .  In  t h e  i n t r u s i v e  they occur a s  



I 
medium- to  f ine-gra ined disseminations and appear t o  be p resen t  i n  

varying amounts throughout t h e  e n t i r e  i n t r u s i v e .  In  some core ~ 
samples s f  i n t r u s i v e  the  s u l f i d e  content i s  as  high as  10%. High ~ 
s u l f i d e  content  was not  encountered i n  a l l  holes  d r i l l e d  on I .P .  

anomalies. This l ack  of c o r r e l a t i o n  may be due t o  i n c o r r e c t  i n t e r -  

p r e t a t i o n  of anomaly p o s i t i o n .  
I 

The amount of i r o n  s u l f i d e s  occurr ing  on t h i s  proper ty  

is  of some i n t e r e s t ,  e s p e c i a l l y  when t h e  p o s s i b i l i t y  of  a  p y r i t e  

ha lo  around b e t t e r  grade mate r i a l  i s  considered. Though an exami- 

na t ion  of the  proper ty  and o f  t h e  d a t a  revealed no evidence of such 

a  zonat ion ,  t h e  d a t a  a r e  n o t  complete enough t o  e l imina te  t h i s  

p o s s i b i l i t y .  Under l e s s  r e s t r i c t e d  budgetary condi t ions  t h i s  

p roper ty  would be worth a  s e r i o u s  cons idera t ion .  An opt ion  could 

be  arranged f o r  a  s t r a i g h t  work commitment. The b e s t  approach 

would b e  a program cons i s t ing  of  a  geochemical survey, and a  r e -  

survey of t h e  I . P .  d a t a  extending beyond t h e  p resen t  g r i d  a rea ,  

followed by percussion d r i l l i n g  i f  warranted. Under t h e  p resen t  

economic condi t ions ,  however, such a  cons idera t ion  i s  out  of t h e  

ques t ion .  

C. Williams Lake Nickel ( loca t ion  H) 

This proper ty ,  cons i s t ing  of 48 claims,  i s  located  j u s t  

southwest of Williams Lake. Granby d r i l l e d  t h r e e  ho les  f o r  a  t o t a l  

of  1200 f e e t  i n  1956. These averaged about 0.25% n i c k e l .  

The p roper ty  was examined by Kaiser  Cement f, Gypsum 

Corporation i n  1969, and a  M r .  E.  B. Connors recommended t h a t  Kaiser  

opt ion  the proper ty  at  t h a t  time. M r .  North 's  p a r t n e r s  could not  

agree on t h e  opt ion  terms and t h e  agreement was never completed. 

A l l  t h e  claims a r e  p r e s e n t l y  i n  M r .  Nor th ' s  name. 

Dolmage and Campbell d i d  a  s tudy of the  proper ty  f o r  

Kaiser  i n  1969, and some of t h e i r  f ind ings  a r e  discussed below. 

The a r e a  o f  i n t e r e s t  l i e s  a t  t h e  southwest edge o f  

c; Williams Lake and extends about two miles f a r t h e r  t o  t h e  south.  
.. . "% . , 
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The width is  about one mile.  A t  t he  south  end of t h i s  zone i s  a 

body o f  se rpen t ine  which has been trenched occas iona l ly  f o r  

a sbes tos .  A t  t h e  nor th  end t h e  outcrops cons i s t  of  a  buff-  I 
weathering h ighly  a l t e r e d  rock whose o r i g i n  has n o t  been determined. 

Between these  two rock types  i s  a zone described a s  a  mafic b recc ia .  

The serpent ine  body conta ins  minor r e l i c t  g r a i n s  of 

pyroxene, t a l c ,  and 1-2% chormite p lus  magnetite.  Some of t h e  1 
magnet i te  has  a  few minute g r a i n s  of p e n t l a n d i t e  and n icke l - i ron  

I 

a l l o y  a s soc ia t ed  wi th  it. Some carbonate ve in ing  i s  p resen t .  Two 

chip samples covering zones up t o  250 f e e t  i n  length  assayed 0.25 - I 

I 

0.26% n i c k e l .  

The mafic b recc ia  c o n s i s t s  of coarse  and s c a t t e r e d  cl ino--  

pyroxene c r y s t a l s  i n  a  matr ix  of  l imoni te-s ta ined  a n k e r i t e ,  s e r i c i t e ,  

and f ine ly-crushed qua r t z .  No s u l f i d e s  of any type  have been found 

i n  t h i s  rock. 

Most of t h e  i n t e r e s t  i n  t h i s  a rea  l i e s  j u s t  south  of t h e  
,kf- 

- l ake  where t h e  so -ca l l ed  buff-weathering rock forms prominent 

l imon i t e - s t a ined  b l u f f s .  These b l u f f s  a r e  b r i g h t  orange t o  r ed .  

They a r e  f r a c t u r e d  and vuggy and appear che r ty  and tuf faceous .  

Chalcedony, qua r t z ,  and c a l c i t e  form stockworks and boxworks through- 

out  most of  t h e  outcrops. In  t h i n  s e c t i o n  t h e  rock i s  seen t o  con- 

sist mostly of  qua r t z ,  a n k e r i t e ,  c a l c i t e ,  and l imon i t e .  

In  outcrop small  amounts of a  green mineral  occur through- 

out  t h i s  h igh ly  a l t e r e d  rock .  Some i s  micaceous and resembles 

mar ipos i t e .  Some is d u l l  and ea r thy  and resembles g a r n i e r i t e .  

None o f  t h i s  m a t e r i a l  has ever  been p o s i t i v e l y  i d e n t i f i e d .  

The only s u l f i d e  seen t o  d a t e  i n  t h i s  rock i s  p y r i t e  and 

i t  i s  only p resen t  i n  t r a c e  amounts. Five chip samples c o l l e c t e d  

by Ka i se r  over  zones of up t o  500 f e e t  i n  length assayed 0.18 - 
'-3- ? .  % 

-b . .. 0.23% n i c k e l .  One 500-foot chip sample c o l l e c t e d  by t h e  w r i t e r  

, .  r assayed 0.18% n i c k e l .  The source  of  t h e  n i c k e l  i s  n o t  known. 

Two p o s s i b l e  o r i g i n s  have been suggested f o r  t h i s  buff -  u weathering rock. I t  may r e p r e s e n t  an i n t e n s e l y  a l t e r e d  se rpen t ine .  



T h i s  o r i g i n  is  suggested by t h e  s i m i l a r i t y  i n  n i c k e l  conten t  between 

t h i s  rock and t h e  s e r p e n t i n e  body t o  t h e  south .  In t h i s  case  t h e  ~ 
n i c k e l  probably r ep re sen t s  t h a t  p rev ious ly  h e l d  i n  t h e  s i l i c a t e s  1 

1 
and intergrown wi th  t h e  magnet i te .  The rock could a l s o  have been 1 I 

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

common i n  t h e  Cache Creek group. The p r e s e n t  mine ra l  composition 

i s  more cons i s t en t  with t h i s  o r i g i n .  In  t h i s  c a s e  t h e  a l t e r a t i o n  

and i n t r o d u c t i o n  o f  n i c k e l  might be r e l a t e d  t o  t h e  nearby u l t r a -  

b a s i c .  

I n  e i t h e r  case t h e r e  is  no evidence f o r  t h e  presence of 

n i c k e l  s u l f i d e s  o r  n i c k e l  v a l u e s ,  whatever 

t ies  h igh  enough t o  be of  i n t e r e s t .  

t h e i r  s o u r c e ,  i n  quant i -  

Spout Lake ( l o c a t i o n  I )  

Th i s  p rope r ty ,  s t aked  by Bethlehem Copper i n  1971, covers  a  block 
i- - 
i of ground extending from t h e  o l d  Coranex p r o p e r t y  on t h e  south ,  

northwards t o  t h e  south  s h o r e  of Spout Lake. I t  i n c l u d e s  t h e  west 

s i d e  o f  t h e  Takomkane B a t h o l i t h ,  t h e  Nicola  v o l c a n i c  rocks west of  

t h e  i n t r u s i v e ,  and t h e  c o n t a c t  zone between t h e  two. 

The Coranex p r o p e r t y  conta ins  weak copper m i n e r a l i z a t i o n  

a l o n g  t h e  con tac t  zone. ASARCO d r i l l e d  and t r enched  h e r e  i n  1969. 

The immediate showing a r e a  was examined by a South Cariboo recon- 

n a i s s a n c e  crew i n  1970. 

Bethlehem have d iscovered  a  very  i n t e r e s t i n g  copper show- 

i n g  l o c a t e d  approximately 2% mi l e s  nor th-nor thwes t  o f  t h e  Coranex 

ground and ly ing  one mi le  west  of  t h e  i n t r u s i v e  c o n t a c t ,  and j u s t  

s o u t h  of  Spout Lake. The m i n e r a l i z a t i o n  occurs  w i t h i n  a  small  body 

o f  a l t e r e d  gabbro which forms a  topographic and magnet ic  h igh .  

A few narrow d ikes  of  q u a r t z  monzonite cu t  t h e  gabbro.  

The outcrop a r e a ,  measuring approximately 1000 x  1000 

f e e t  has  been s p o r a d i c a l l y  t renched and p i t t e d .  No g r i d  of  any 

C t y p e  i s  i n  evidence and i t  i s  probable  t h a t  no geophys ica l  o r  
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geochemical work, o r  geological  mapping has a s  y e t  been done. 

Nearly every p i t  and t rench wi th in  the  a r e a  or' outcrop 

conta ins  chalcopyr i te  i n  varying amounts. The cha lcopyr i t e  occurs 

mostly a s  disseminated c l o t s  wi th in  t h e  gabbro; however, a  few 

v e i n l e t s  and f r a c t u r e  f i l l i n g s  a r e  a l s o  p resen t .  No con t inu i ty  i s  

apparent between sec t ions  of t h e  b e t t e r  grade mate r i a l .  Trace 

amounts of disseminated chalcopyr i te  a r e  p resen t  wi th in  t h e  quar t z  

monzonite dikes.  The w r i t e r  es t imates  a  cons iderable  tonnage of  

0.15 - 0.2% copper averaged over the  e n t i r e  t renched a r e a .  

The gabbro i s  s l i g h t l y  t o  i n t e n s e l y  a l t e r e d ;  however, a  

c o r r e l a t i o n  between a l t e r a t i o n  and minera l i za t ion  i s  no t  apparent .  

A l t e ra t ion  cons i s t s  of c h l o r i t e  and epidote ,  accompanied i n  some 

areas  by a d i f f u s e  pink f e l d s p a t h i z a t i o n .  Magnetite is  a l s o  

p resen t ,  some as t h i n  seams and some as  massive c l o t s .  I t  o f t en  

conta ins  disseminations of chalcopyr i te .  



IV. RECONNAISSANCE PROGRAM PLANNED FOR 1972 

Geological Reconnaissance 

A s  planned, reconnaissance work w i l l  be c a r r i e d  out  on 

t h e  same s c a l e  a s  i n  the  previous two years  us ing two 2-man crews. 

Reconnaissance w i l l  be continued by one crew i n  t h e  

e a s t e r n  and northern p a r t s  of  t h e  Taseko Lake s h e e t .  Even though 

the  work t o  d a t e  does not  i n d i c a t e  much encouragement, t h e r e  a r e  I 
s e v e r a l  a reas  of Mesozoic i n t r u s i v e  rock, and t h e  a r e a  d e f i n i t e l y  ~ 
warrants  a t  l e a s t  one more season ' s  work, e s p e c i a l l y  s i n c e  so  l i t t l e  

geology and explorat ion has been done h e r e  r e l a t i v e  t o  most areas  

i n  south c e n t r a l  Br i t i sh  Columbia. 

rr-, The second crew w i l l  spend approximately one month cover- 

ing  two small in t rus ives  i n  t h e  south  p a r t  of  Wells Gray Park and an 

a r e a  i n  t h e  v i c i n i t y  of Coquihalla  Mountain n o r t h e a s t  of  Hope. 

Other areas  t o  be covered by t h i s  crew w i l l  be decided upon during 

t h e  winter .  

Further  t e s t i n g  of t h e  Murphy Lake I .P.  anomalies is 

covered by a separa te  Murphy Lake - P.N. 165 budget proposal .  

Off ice  Work -- 
During the  winter ,  work w i l l  be continued on t h e  geologic 

f o l i o s .  Those already completed w i l l  have t o  be rev i sed  and up- 

dated.  I f  time permits ,  new ones w i l l  be s t a r t e d  f o r  those  areas  

a s  y e t  no t  covered. The new f o l i o s  w i l l  inc lude  t h e  K e t t l e  River, 

Pemberton, Hope, and Quesnel map shee t s .  . 
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HAND SPECIMEN 34 (YOUNG LAKE) 

HAND SPECIMEN - A medium-grained "sugary" t e x t u r e d  q u a r t z  porphyry 
C 

with  a  s l i g h t  greenish  yel low speckled appearance,  no s u l f i d e s  I 
observed. 

THIN SECTION - TS 34 

Mode - Quartz 15% 
P l a g i o c l a s e  50% 
Orthoclase  25% 
C h l o r i t e  2  % 
Epidote 2% 
Pyroxenes < 1% 
Accessory minera ls  ~ 1 %  

Name - Quartz Monzonite 

Texture  and Descript ion : The rock i s  medium- t o  coarse-grained 

hypidiomorphic g ranu la r .  Quar tz  i s  l a r g e l y  i n t e r s t i t i a l  with 

"replacement" boundaries i n  con tac t  wi th  f e l d s p a r  g r a i n s .  

P l ag ioc l a se  usua l ly  appears  a s  d i s c r e e t  subhedra l  g r a i n s .  
\, 

k. 1 
Grain boundaries a r e  of  t e n  "corroded" by q u a r t z  and o r t h o c l a s e .  

Small euhedral  p l a g i o c l a s e  c r y s t a l s  a r e  commonly observed 

as included g ra ins  w i t h i n  o r t h o c l a s e  c r y s t a l s .  The p l a g i o c l a s e  

commonly have a l b i t i z e d  co res .  Or thoc lase  occurs  a s  a  l a r g e  

anhedral  i n t e r s t i t i a l  mine ra l ,  o f t e n  showing s l i g h t  s e r i c i t i c  

a l t e r a t i o n  of t h e  cores .  Or thoc lase  occurs  w i t h  q u a r t z ,  a s  

d i s c r e e t  g r a i n s ,  and micrographic in te rgrowths  w i t h  q u a r t z .  

C h l o r i t e  i s  an a l t e r a t i o n  product  l a r g e l y  from b i o t i t e .  

Epidote  occurs  a s  d i s c r e e t  g ranu le s  w i th in  sma l l  c l o t s  o f  

c h l o r i t e ,  orthopyroxene, and small  f l e c k s  of  b i o t i t e .  Epidote  

a l s o  occurs  a s  p a r t  o f  t h e  t y p i c a l l y  "d i r ty"  g r a n u l a r  c o r e s  of  

f e l d s p a r s  having undergone some degree of  a l b i t i z a t i o n .  Very 

small amounts of  r e l i c t  pyroxene e x i s t  wi th  c h l o r i t e  and minor 

b i o t i t e  i n  small  l o c a l i z e d  c l o t s .  Both c l i n o -  and o r tho -  

pyroxenes a r e  ev ident  . 
Accessory minera ls  i nc lude  sphene, z i r c o n ,  and opaques 

(? magnet i te ) ,  o f  which sphene i s  t h e  most common. Sphene c/ occurs  predominantly wi th  o r  w i th in  t h e  r e l i c t  b i o t i t e s  a s  does 



t h e  zircon.  Sphene can occur a s  a  f r e e  mineral wi th in  t h e  

f e ldspar s  o r  as  a  d i s c r e e t  component of t h e  yellow-green 

c l o t s  of c h l o r i t e  and epidote  mentioned previous ly .  1 
Altered cores of  t h e  f e ldspar s  a r e  most commonly a l b i t i z e d ,  I 

followed by s e r i c i t i z a t i o n  i n  order  of  degree. B i o t i t e  i s  

almost exclus ively  a l t e r e d  t o  c h l o r i t e ,  a s  is  r e l i c t  pyroxene 

and horxblende, which may a l s o  be a l t e r e d  t o  b i o t i t e .  

Or ig ins :  A resurgence of pass ive  magmatic a c t i v i t y  i n  t h e  l a t e  I 
s t ages  of cooling or  reheat ing  of  t h e  cooled magma with poss ib le  1 
in t roduct ion  of a  f l u i d  phase t o  account f o r  t h e  corroded I 
c r y s t a l  contac ts ,  t h e  replacement of  minera ls ,  t h e  e u t e c t i c  I 
exsolut ion t ex tu res ,  and poss ib ly  t h e  development of b i o t i t e  l 

and epidote from o r i g i n a l  pyroxenes and hornblende, i s  f e l t  t o  I 
be a p laus ib le  explanation of  t h e  mineralogy and t e x t u r e s  i 
observed. 

( '1 
k -  1 HAND SPECIMEN 53 (WEST BONAPARTE) 

HAND SPECIMEN - A medium-fine-grained, white-grey speckled 

i n t r u s i v e  rock on a  cu t  su r face  under 20x. Approximately 

%-inch areas of epidote ,  c h l o r i t e ,  and s e r i c i t e  a r e  separa ted  

by intergrowths of  quar tz  and o r thoc lase .  Quartz a l s o  appears 

on the  broken su r face  as d i s c r e e t  small  c l o t s  o r  eyes, t h e  

l a r g e s t  of which i s  y1 i n  length.  S e r i c i t e  is  developed on 

c r y s t a l  boundaries and wi th in  o r thoc lase - r i ch  a reas .  In the  

hand specimen, on a  moistened cut  o r  f r e s h  break,  the  or thoclase-  

quar tz  areas  have the  s l i g h t  suggest ion of  a  p a l e  green hue. 

THIN SECTION - TS 53 

Mode - Quartz 25% 
Orthoclase 3 5% 
Plagioclase  17% 
Epidote 8% 
Sericite/b4uscovite 10% 
Chlor i t e  5% 
Apat i te  minor 

Name - Quartz Monzonite 

( i  i )  



Texture and Descript ion:  P lag ioc lase  appears  a s  corroded subhedral 

c r y s t a l s .  Corrosion of  p l ag ioc lase  i s  commonly by a e u t e c t i c  

in tergrowth  of  qilartz and o r thoc lase .  Graphic o r  very  coarse  

myrmekitic intergrowths a r e  comon. Orthoclase i s  found a s  

l a r g e  anhedral c r y s t a l l i n e c l o t s  o r  i n t e r s t i t i a l  masses as well  a s  

an intergrowth mineral.  Epidote i s  commonly found a s  r z d i a t i n g  

c r y s t a l l i n e  masses and a s  c l o t s  wi th in  subhedral o r t h o c l a s e  and 

r e l i c t  p l ag ioc lase  c r y s t a l s .  Epidote i s  seen a l s o  a s  inc lus ions  

i n  c h l o r i t e .  Chlor i te  i s  found as  d i s t i n c t  f l a k e s  (probably 

a f t e r  b i o t i t e )  with ep ido te  and s e r i c i t e .  

Fine-grained s e r i c i t e  wi th  ep ido te  i s  a l s o  found somewhat 

concent ra ted  i n  r e l i c t  p l a g i o c l a s e  c r y s t a l s .  Radia t ing  masses I 
of  e i t h e r  l a r g e  s e r i c i t e  o r  f ine-gra ined muscovite can a l s o  be 

found as soc ia t ed  with ep ido te .  These masses may bc o r i g i n a l  

muscovite,  but  complete a l t e r a t i o n  from b i o t i t e  through c h l o r i t e  

may be t h e  more co r rec t  i n t e r p r e t a t i o n .  C h l o r i t i c  remnants 

s t i l l  remzin i n  t h e  "muscovite". Apa t i t e  i s  observed a s  a very 

w/ % \  minor accessory mineral.  Very minor, very  f ine -g ra ined  opaques 
k-1) were observed associa ted  with ep ido te ;  t h e s e  a r e  f e l t  l i k e l y  t o  

be magnetite.  A p l ag ioc lase  determinat ion of  AnlO - AbgO, 

based on e x t i n c t i o n  angles i n  a s e c t i o n  o r i e n t e d  L a  , 
was der ived  from the t h i n  s e c t i o n .  

Or ig ins :  The degree of  a l t e r a t i o n ,  type  of  a l t e r a t i o n ,  and t h e  

mineralogy and t ex tu res  observed may be t h e  r e s u l t  o f  a 

resurgence of magmatic a c t i v i t y  o r  t h e  i n t r o d u c t i o n  of  a f l u i d  

phase l a t e  i n  t h e  h i s t o r y  of  t h e  cooling magma. 



HAND SPECIMEN 71 (RAYFIELD RIVER - - BONAPARTE RIVER) 

HAND SPECIMEN - Tlre rock contains l a r g e  (3/4-inch) whi t i sh  pink,  

occas ional ly  zoned, porphyroblasts  of  o r thoc lase  i n  a  f i n e -  

gra ined,  brown b i o t i t e ,  hornblende a l b i t e  o r t h o c l a s e  matrix.  

B i o t i t e  cleavage i s  o f t e n  sub-aligned. Clots  o f  mafic mineral I 
occas ional ly  car ry  disseminated chalcopyr i te  and borni  t e  ; I 
magnetite is a l s o  p resen t .  1 

THIN SECTION - TS 71 

Mode - B i o t i t e  10% 
Pyroxene (augi t  e) 15% 
Orthoclase 53% 
Plagioclase  15% 
Opaques 5 % 
Quart z  2% 
Apat i te  acc. 

Name - Monzonite 

Texture and Descript ion:  The rock i s  almost completely composed of 

anhedral c r y s t a l l i n e  masses of small  g ra ins  of  o r thoc lase  and 

p lag ioc lase  with the  mafics spread throughout the s e c t i o n .  

(The s c a l e  of the  s l i d e  does not  permit viewing t h e  gross 

t e x t u r e  of  t h e  rock i n  t h i s  sec t ion . )  

P lagioclase  c r y s t a l s  seen1 t o  "grade" i n t o  p e r t h i t e  and 

o r thoc lase .  B i o t i t e  i s  p resen t  i n  p o i k i l i t i c  g r a i n s  with 

pyroxene and magnetite.  B i o t i t e  g ra ins  a r e  occas iona l ly  

f r a c t u r e d  and bent .  Very f a i n t  r i m s  o f  quar t z  can be found on 

some o f  t h e  g ra ins  of o r thoc lase  and p lag ioc lase .  The quar tz  

may e x h i b i t  a  s l i g h t  intergrowth t e x t u r e  with t h e  o r thoc lase .  

Augiteappears a s  broken granular  fragments commonly wi th in  

p o i k i l i t i c  b i o t i t e  g ra ins .  

The b i o t i t e  may be  an a l t e r a t i o n  product o f  t h e  pyroxene. 

Small included gra ins  of a p a t i t e  a r e  found i n  t h e  pyroxene and 

t h e  b i o t i t e .  

Or ig in :  The fragmental n a t u r e  of  many c r y s t a l s ,  t h e  bent and broken 

b i o t i t e s ,  the  annealed appearance of many g r a i n  r e l a t i o n s h i p s ,  

t h e  i n d i s t i n c t  c r y s t a l l i n e  borders of t h e  l a r g e  "porphyroblasts" 



observed i n  t he  hand specimen and t h e  p o i l t i l i t i c  appearance 

of  some of t h e  b i o t i t e ,  l e ad  t o  t h e  conclusion t h a t  t h i s  rock 

i s  t h e  product  of  an o r i g i n a l  i n t r u s i v e  a l t e r e d  and remade by 

some t e c t o n i c  i n t r u s i v e  o r  ca tac lysmic  event .  The w r i t e r ' s  

b i a s e s ,  and the  loca t ion  of  t h i s  t ype  of  rock on t h e  southern  

pe r iphe ry  of  t h e  Rayfield I n t r u s i v e ,  l eads  t o  t h e  p r o p o s i t i o n  

t h a t  t h e  l e u c o b l a s t i c  monzonite is a con tac t  phase  wi th  t h e  

Young Lake I n t r u s i v e  type .  

HAND SPECIMEN 101 (BONAPARTE LAKE) 

HAND SPECIIUEN - Pale  pinkish-yel low i n t r u s i v e ,  w i th  l a r g e  

(%-inch) qua r t z  and p o i k i l i t i c  o r t h o c l a s e  c r y s t a l s  i n  a  f i n e -  

t o  medium-grained groundmass o f  euhedra l  p l a g i o c l a s e .  P lag io-  

c l a s e  i s  common as  i n c l u s i o n s  i n  t h e  o r t h o c l a s e .  Mafics a r e  I 

l a r g e l y  b i o t i t e ,  p a r t i a l l y  a l t e r e d  t o  c h l o r i t e .  Magnet i te  i s  

p r e s e n t  a s  d i s c r e e t  g r a i n s  and d isseminat ions  wi th  t h e  mafics  . 
/- \ 

THIN SECTION - TS 101 

Mode - Quartz 2  0% 
Orthoclase  3 0% 
P l a g i o c l a s e  45% 
C h l o r i t e  3% 
B i o t i t e  2% 
Epidote 1% 
Sphene acc .  , ~ 1 %  

.- Orthopyroxene 
. ~ t, Hornblende a c c . ,  ~ 1 %  

Magnetite acc . ,  < I% 

Name - Quartz Monzonite 

Texture  and Descr ip t ion :  Quartz  is  found a s  l a r g e  anhedra l  

c r y s t a l i n e  masses, a s  i s  t h e  o r t h o c l a s e .  Sphene i s  found a s  an 

accessory inc lus ion  i n  t h e  o r t h o c l a s e .  P l a g i o c l a s e  i s  g e n e r a l l y  

observed a s  smal le r  euhedra l  c r y s t a l s ,  o f t e n  w i t h i n  l a r g e r  

o r t h o c l a s e  g r a i n s .  Po lysyn the t i c  twinning is o f t e n  developed 

on a  very f i n e  s c a l e .  

Cl C h l o r i t e  and e p i d o t e  both appear  a s  a l t e r a t i o n  products  

a s s o c i a t e d  with b i o t i t e .  Sphene appears  a s  smal l  euhedra l  



t o  c h l o r i t e  and epidote.  Where observed, the  pyroxene and 

hornblende were small c r y s t a l  fragments. Compositional de te r -  

mination of  p lagioclase  with a c r y s t a l  o r i en ted  L1all gave 

An13Ab87' A determination by t h e  "carlsbad a l b i t e  method" 

y ie lded AnlOAbgO. I 
Origin:  A very f l u i d  magma i s  suspected,  allowing l a t e - s t a g e  

growth of the  p o i k i l i t i c  o r thoc lase  and allowing t h e  "replace-  

ment" r i m s  on t h e  p lag ioc lase .  A resurgence o f  magmatism may i 
account f o r  the  t ex tu res  and a l s o  allow f o r  t h e  presence of 1 
pyroxene and hornblende i n  what is  imagined a s  a "wet1' o r  f l u i d  ~ 
magma. The hornblende and pyroxene would then be  fragments of 

an e a r l i e r  "dryer" magma. The rock may represen t  a degree o 

hybr id iza t ion  between t h e  Young Lake type  and t h e  Lac des Roches 

type ,  although t h i s  is  pure ly  conjec ture .  

8- \ 

, /  HAND SPECIMEN 1 07 (BONAPARTE LAKE) 

HAND SPECIMEN - Buff weathering, p a l e  grey co lo r ,  euhedral  ortho- 

c l a s e  c r y s t a l s  up t o  $-inch long i n  a very-f ine-grained ground- 

mass. Small, drusy , sub- a1 igned c a v i t i e s  conta in  terminated 

c r y s t a l s  o f  quar tz  and o f t e n  a dark p r i smat i c  pyroxene t en ta -  

t i v e l y  i d e n t i f i e d  as aug i t e .  No s u l f i d e s  noted,  bu t  minor 

magnetite i s  p resen t .  

THIN SECTION - TS 107 



Texture and Descript ion:  S l i g h t l y  f o l i a t e d  d i k t y t a x i t i c  o r  weakly 

m i a r o l i t i c .  Orthoclase i s  p resen t  a s  phenocrysts  up t o  Q-inch 

i n  length.  Augite i s  i n  euhedral t o  subhedral g ra ins  and as 

small  in t e rg ranu la r  b lebs  forming cores of weakly-developed 

a p h i t i c  c l o t s  of  t i n y  f e l t e d  fe ldspar s .  The groundmass i s  of I 
very-fine-grained "fe l ted"  f e ldspar .  The t i n y  f e l d s p a r s  a r e  I 
almost exclus ively  p lag ioc lase  and e x h i b i t  a  sub-aligned I 
o r i e n t a t i o n .  Minor quar t z  occurs a s  i n t e r s t i t i a l  g ra ins  and I 
i n  c a v i t i e s  observed i n  the  hand specimen. I 

The c a v i t i e s  a r e  l ined  with a u g i t e , q u a r t z ,  and o r thoc lase .  i 
I n t e r s t i t i a l  gra ins  of hemati te  and l imoni te  a r e  a l s o  p resen t .  

Origin:  The rock is f e l t  t o  be of e i t h e r  very high l e v e l  p lu ton ic  

o r  ex t rus ive  o r i g i n .  The drusy c a v i t i e s  a r e  n o t  of  a  v e s i c u l a r  

n a t u r e  and have well terminated c r y s t a l s  prot ruding i n t o  them. 

The favored explanation of t h i s  is t h e  high l e v e l  p lu ton ic  

o r i g i n .  The observed weak f o l i a t i o n  is  no t  incompatible with 

t h i s  theory.  The d a t a  a r e  i n s u f f i c i e n t  t o  be conclusive.  

f'- 1 
k. ,,I 

HAND SPECIMEN 126 (WEST BONAPARTE) 

HAND SPECIMEN - A medium-grained, cream-colored i n t r u s i v e  rock. 

B i o t i t e  i s  o f t en  i n  euhedral books and may be s l i g h t l y  c h l o r i -  

t i z e d .  Orthoclase appears t o  have undergone s l i g h t  a r g i l l i c  

a l t e r a t i o n .  The zonal n a t u r e  of  o r thoc lase  can be  seen under 

lox  magnificat ion.  A small  c l o t  of MoSZ i s  found on one face .  

THIN SECTION - TS 126 

Mode - Quartz 18% 
Plagioclase  35% 
Orthoclase 22% 
B i o t i t e  15% 
Chlor i t e  5% 
Sphene 2 % 
Epidote 1% 
acc. Orthopyroxene ) 
acc . Hornblende 
acc. Apat i te  2% 

1 
acc. Magnetite 1 

Name - B i o t i t e ,  Quartz Monzonite 



Texture and Descript ion:  Subhedral t o  euhedral zoned p lag ioc lase  

with s e r i c i t l z e d  and s a u s s u r i t i z e d  cores a r e  p resen t .  The rock 

of ten  shows an i n t e r s t i t i a l  e u t e c t i c  mixture of  quar t z  and 

or thoclase .  Rims of p lag ioc lase  gave a composition of  AbgO Anl0. 

Core compositions were no t  obta inable  by simple methods. Micro 

p e r t h i t e  i s  f a i r l y  abundant and commonly e x h i b i t s  micrographic 

intergrowths of quartz and o r thoc lase  on c r y s t a l  boundaries. 

Well-developed b i o t i t e  i s  evident  throughout t h e  s l i d e ,  o f t e n  

a s  euhedral c r y s t a l s .  B i o t i t e  i s  a l t e r e d  t o  c h l o r i t e  and can 

be found with small amounts of sphene and minor amounts of I 
orthopyroxene, epidote and magnetite.  1 

Epidote i s  commonly observed with c h l o r i t e  and a s  "di r ty"  1 
cores i n  t h e  p lagioclase .  Magnetite appears a s soc ia ted  with ~ 
t h e  b i o t i t e  and c h l o r i t e .  Apat i te  i s  a minor minera l ,  found as  

accessory i n  the  f e ldspar s .  

Or ig ins :  The presence of minor amounts of pyroxene and hornblende 

i s  suggest ive of early-formed minerals  no t  completely made over 
/' \ t o  o t h e r  mafics such a s  b i o t i t e .  The presence of  t h e  pyroxenes 
t 1 

i n  a rock which, from t h e  quar t z  o r thoc lase  i n t e r s t i t i a l  e u t e c t i c  

t e x t u r e s ,  might be i n t e r p r e t e d  as  a "wet" o r  very f l u i d  i n t r u s i o n  

seems t o  be anomalous. However, i f  t h e  i n t r u s i o n  was a r e l a -  

t i v e l y  quick event,  contaminant ma te r i a l s  may no t  have had time 

t o  be f u l l y  ass imi la ted .  If t h e  i n t r u s i v e  i s  a very  l o c a l  rock 

type  ( t h i s  has not  been f u l l y  e s t ab l i shed  but  i s  suspected) ,  

it i s  poss ib le  t h a t  it is  a de r iva t ion  from a more pyroxene- and 

hornblende-rich parent ,  and t h e  e u t e c t i c  condi t ion  i s  simply an 

event passed through i n  t h e  cooling process .  

Fur ther  s tud ies  and more d e t a i l e d  examination of t h e  

i n t r u s i v e  would be a necessary pre lude  t o  any f u r t h e r  specula t ion .  

\ L 

( v i i i )  

- 



HAND SPECIMEN 228 (BRIDGE LAKE) - -- 

HAND SPECIMEN - Medium-grained quar tz  , f e ldspar  , hornblende, 

b i o t i t e  i n t r u s i v e  rock. Feldspars have a p a l e  greenish  o r  

pink colora t ion .  Weathered su r face  o f t e n  has a  p inkish  hue. 

Name Quartz Monzonite 

THIN SECTION - TS 228 

Mode - Quartz 15% 
Plagioclase  48% 
Orthoclase 20% 
Chlor i t e  15% 
Accessory Sphene, 

Magnetite 2% 

Name - Granodiori te  

Texture ar,d Descript ion : Quartz is p resen t  a s  primary granular  

anhedral  masses and a s  intergrowths with o r thoc lase .  I t  i s  

commonly concentrated along o t h e r  c r y s t a l  boundaries and as  

an i n t e r s t i t i a l  mineral.  

P lagioclase  appears a s  r e l i c t  euhedral c r y s t a l s .  Almost 

a l l  have a r i m  of  una l t e red  or thoclase  o r  o r thoc lase /quar t z  

in tergrowths .  Albi te  twinning i s  evident  i n  t h e  cores  and i s  

a l s o  observed i n  the  smal l e r  euhedral included g r a i n s  wi th in  

o r thoc lase .  

A compositional determination of  Ansg was der ived by t h e  

ca r l sbad  a l b i t e  method on a r e l a t i v e l y  una l t e red  c r y s t a l .  

Most p lag ioc lase  has undergone s a u s s u r i t i z a t i o n  and has 

s e r i c i t i z e d  s l i g h t l y .  

Ch lo r i t e  i s  p resen t  a s  an a l t e r a t i o n  product  from horn- 

b lende  and b i o t i t e .  Pseudomorphs a f t e r  each a r e  apparent .  

Occasional l a rge  anhedral c r y s t a l l i n e  masses of  ortho- 

c l a s e ,  with inc lus ions  o f  smal ler  euhedral c r y s t a l s  of  p lagio-  

1 c l a s e ,  a r e  found. Orthoclase a l s o  occurs a s  t i n y  s t r i n g e r s  ~ c u t t i n g  through the  rock. Orthoclase i s  most apparent  on the  

borders  of t h e  r e l i c t  p lag ioc lase  c r y s t a l s ,  where it may occur 

with quar t z  a s  myrmekitic intergrowths o r  a s  a  d i s c r e e t  ortho- 

I c l a s e  r i m .  

I ( i x )  

I 



Sphene and inagnetite a r e  observed as accessory minera ls .  Thei r  

a f f i n i t y  with the  c h l o r i t e  may be i n d i c a t i v e  of  a secondary 

o r i g i n .  

Origin: The rock has an i n t r u s i v e  o r i g i n ,  t h e  h i s t o r y  of which i s  -- 
n o t  c l e a r .  The rimmed and a l t e r e d  p lag ioc lase  i s  perhaps due 

t o  a l a t e - s t age  resurgence of magmatic a c t i v i t y  o r  reheat ing  

o f  t h e  i n t r u s i v e .  Al t e rna t ive ly ,  t h e  r i m s  may r e p r e s e n t  a  

per iod  of  e u t e c t i c  c r y s t a l l i z a t i o n  during t h e  cool ing  of t h e  



.rl 

S 
o MIOCENE OR EARLIER 
6 - KAMLOOPS GROW-Rhyolite, andesite, and basalt; associated 
u tuffs, breccias, and agglomerates. 

CRETACEOUS OR TERTIARY 
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