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INTRODUCTION 

LOCATION AND ACCESS 

The map-area o f  t h e  Geo and C h i e f  P r o p e r t y  i n  t h e  Kamloops M i n i n g  
D i v i s i o n  l i e s  app rox ima te l y  48 road m i l e s  west o f  Kamloops, depar t -  
i n g  from t h e  Trans-Canada Highway a t  t h e  t u r n - o f f  t o  Walhachin on 
t h e  a l l - w e a t h e r  g r a v e l  m u n i c i p a l  road. Pr io r  t o  reach ing  
Walhachin, t h e r e  i s  an unmarked t u r n - o f f  t h a t  crosses t h e  Canadian 
P a c i f i c  Rai lway t o  t h e  immediate sou th .  T h i s  o l d  wagon t r a i l  t o  
A s h c r o f t  crosses t h e  p r o p e r t y  p r o v i d i n g  ready access t o  i t  by 
automobi le .  (See Index Map [ f r o n t  p i e c e ]  and P r o p e r t y  Map 
[ F i g u r e  I ] .  

TOPOGRAPHY AND VEGETATION 

The Geo and C h i e f  P r o p e r t y  l i e s  on t h e  r o l l i n g  mountain s l o p e  above, 
and on t h e  sou th  s i d e  o f  t h e  Thompson R i v e r  v a l l e y .  From an 
approx imate e l e v a t i o n  o f  1200 f e e t  above sea l e v e l  i n  t h e  v a l l e y  
f l a t ,  t h e  o l d  wagon t r a i l  access road c l i m b s  t o  some 1800 f e e t  
above sea l e v e l  a t  i t s  p o i n t  o f  e n t r y  i n t o  t h e  p r o p e r t y .  The 
mounta in s l o p e  w i t h  i t s  a l t e r n a t i n g  g e n t l e - d i p p i n g ,  grass and 
sage b rush  meadows and t h e  s teeper -d ipp ing ,  rounded o u t c r o p  k n o l l s ,  
v a r i e s  i n  e l e v a t i o n  from approx ima te l y  1800 t o  2800 f e e t  above sea 
l e v e l .  

Many s h a l l o w  and s h o r t  d ra inage  draws j o i n  t o  form two main 
d e n d r i t i c  p a t t e r n s  t h a t  work down t h e  mountain s l o p e  t o  t h e  
Thompson R i v e r .  The l o c a l  e a s t e r n  network appears t o  accomodate 
t h e  e a r l y  s p r i n g  r u n - o f f  and d r i e s  up a s h o r t  t ime  a f t e r .  The 
depths o f  t h e  draws range from a f o o t  t o  10 f e e t  where c u t t i n g  
through t h e  d r i f t  and t a l u s  r i d g e s ,  w i t h  narrow, 30-foot g u l l i e s  
where t h e  young conglomerates have been i n c i s e d  down t o  t h e  more 
r e s i s t a n t ,  o l d e r  rocks below. The wes te rn  d ra inage  i s  t h rough  
B r a s s i e  Creek which has i t s  source a t  Pennie Lake. A l though  t h e  
c r e e k  has a year- round wa te r  f low,  i t  can o n l y  be cons ide red  as 
a minor  source o f  wa te r  supp ly .  I n  t h e  map-area t h e  g u l l y  has an 
average w i d t h  o f  125 f e e t  and depth o f  50 f e e t .  The V-shaped 
banks have c o n s i d e r a b l e  d r i f t  near  t h e  base w i t h  loose r u b b l e  and 
s o i l  towards t h e  top.  L o c a l l y ,  ou tc rops  appear as sma l l  scarps 
t h a t  may f l a t t e n  and merge w i t h  t h e  g e n t l y - d i p p i n g  meadows o r  
r i s e  as l a r g e r  c l i f f s  o f  t h e  more rugged mountainous s lopes.  
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Timber supp ly  i s  v e r y  s p o r a d i c  w i t h  sma l l  s tands o f  evergreens 
a t  t h e  h i g h e r  e l e v a t i o n s  rang ing  from new g rowth  t o  more mature 
t r e e s  o f  1 t o  2 f e e t  i n  d iamete r  and h e i g h t s  o f  50 t o  70 f e e t .  
The d r a i n a g e  draws have some s c a t t e r e d  shrub areas w i t h  t h e  
occas iona l  Ponderosa P i n e  o f  up t o  t w o  f e e t  i n  d iameter  and 60 
f e e t  i n  h e i g h t .  New growth evergreens a r e  randomly s c a t t e r e d  on 
t h e  s t e e p e r - d i p p i n g  g rassy  s lopes.  
g r a z i n g  i s  c a r r i e d  o u t  ove r  p o r t i o n s  o f  t h e  p r o p e r t y .  

A sma l l  amount o f  c a t t l e  

D E S C R I P T I O N  OF WORK DONE 

The g e o l o g i c a l  f i e l d  mapping, on wh ich  t h i s  r e p o r t  i s  based, was 
c a r r i e d  o u t  a t  s h o r t  i n t e r v a l s  d u r i n g  May, J u l y  and August, 1970. 
L o c a t i o n  c o n t r o l  was p r o v i d e d  by t h e  400- foot  g r i d  l i n e s  
p r e v i o u s l y  e s t a b l i s h e d  for  a geophys ica l  su rvey .  

The mapping o f  t h e  r o c k  o u t c r o p p i n g  and o t h e r  s i g n i f i c a n t  
t o p o g r a p h i c a l  f e a t u r e s  was accompl ished by t h e  w r i t e r ,  who i s  a 
p r o f e s s i o n a l  g e o l o g i s t ,  and a j u n i o r  a s s i s t a n t  d u r i n g  15 days o f  
f i e l d  work.  Using t h e  compass and pace method, r o c k  exposures 
and t h e  v e r y  l i g h t l y  d r i f t  covered areas were s t u d i e d  th roughou t  
t h e  g r i d  area.  The East-West l i n e s  were w e l l  marked w i t h  chained 
s t a t i o n s  a t  ZOO-foot i n t e r v a l s .  Good v i s i b i l i t y  i n  most d i r e c t i o n s  
f r o m  survey p o i n t s  a l l o w e d  for  r a p i d  and f a i r l y  complete coverage. 

Dur ing  t h e  survey a s u i t e  o f  r o c k  specimens was c o l l e c t e d  f o r  
d e t a i l e d  m i c r o s c o p i c  examina t ion  t o  a i d  i n  d e t e r m i n a t i o n  o f  r o c k  
types and f o r  t h e  e s t a b l i s h m e n t  o f  s t r u c t u r a l  and age r e l a t i o n s h i p s  
and o t h e r  i n t e r p r e t a t i o n s .  T h i s  was one o f  t h e  main reasons for  
c a r r y i n g  o u t  t h e  survey i n  t h r e e  s tages the reby  a l l o w i n g  f o r  a 
c e r t a i n  amount o f  i n t e r i m  research  and re-check ing o f  t h e  more 
d i f f i c u l t  i n t e r p r e t a t i o n a l  aspects .  A i r  photos,  p u b l i s h e d  
g e o l o g i c a l  survey d a t a  and o t h e r  a v a i l a b l e  m a t e r i a l  was a l s o  used 
as an a d d i t i o n a l  a i d  i n  i n t e r p r e t a t i o n .  

The n a t u r e  o f  o u t c r o p  m a t e r i a l ;  s t r i k e  and d i p s  o f  bedding, 
f r a c t u r e s ,  shears and c o n t a c t  zones; m i n e r a l  occurrences;  and o t h e r  
g e o l o g i c a l  d a t a  were recorded and p l o t t e d  on t h e  enc losed maps 
t h a t  p o r t r a y  t h e  c o n t r o l  l o c a t i o n  and d a t a  d e r i v e d  as w e l l  as t h e  
i n t e r p r e t a t i o n  o f  t h e  da ta .  
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GEOLOGY 

GENERAL GEOLOGY OF THE AREA 

The c o n s o l i d a t e d  rock  ou tc ropp ings  and t h e  l i g h t  d r i f t  cove r  i n  
t h e i r  p e r i p h e r a l  areas a l l owed  f a i r l y  s a t i s f a c t o r y  s t u d y  o f  t h e  
g e o l o g i c a l  f o r m a t i o n s  t h a t  range f r o m  Permian t o  T e r t i a r y  i n  age. 
They i n c l u d e  b o t h  igneous and sedimentary rocks w i t h  t h e  former 
a p p a r e n t l y  much more widespread, compr i s ing  b o t h  e x t r u s i v e  and 
i n t r u s i v e  types.  

The Cache Creek Group, o f  l a t e r  Pa leozo ic  Permian age, ou tc rops  
i n  t h e  n o r t h  and no r thwes te rn  p a r t s  o f  t h e  map-area e x t e n d i n g  fo r  
some d i s t a n c e  beyond t h e  map boundar ies.  Rocks o f  t h i s  group 
comprise h i g h l y  f r a c t u r e d ,  and somewhat a l t e r e d ,  v o l c a n i c s ,  
m a i n l y  grey-green a n d e s i t i c  and d a c i t i c  l ava  f l o w s ,  w i t h  i n t e r -  
c a l a t i o n s  o f  sedimentary,  r e - c r y s t a l  l i z e d  1 imestones. Rocks o f  
t h i s  group c o n s t i t u t e  t h e  o l d e s t  known i n  t h e  map-area. 

Widespread T r i a s s i c  rocks o f  t h e  N i c o l a  Group o u t c r o p  i n  t h e  more 
rugged, mountainous t e r r a i n  t o  t h e  west o f  B r a s s i e  Gulch. The 
few ou tc rops  s t u d i e d  i n  t h e  wes te rn  p o r t i o n  o f  t h e  map-area a r e  
o f  d a r k  green, o l i v i n e  b a s a l t .  These v o l c a n i c  f l o w s  do n o t ,  
however, e x h i b i t  t h e  same degree o f  a l t e r a t i o n  as those o f  t h e  
o l d e r  Cache Creek Group. 

The Cache Creek and N i c o l a  Groups have been i n t r u d e d  by t h e  
J u r a s s i c  and/or Lower Cretaceous age d i o r i t e s ,  monzoni tes and 
g r a n o d i o r i t e s  r e l a t e d  t o  t h e  Coast I n t r u s i o n .  These p l u t o n i c  
rocks appear t o  form a l a r g e  b a t h o l i t h  occupying a lmost  a l l  o f  
t h e  sou th  h a l f  and a c o n s i d e r a b l e  p a r t  o f  t h e  n o r t h e a s t  map-area. 
A l a r g e  p a r t  of  t h i s  b a t h o l i t h  i s  unconformably covered by 
conglomerates 30 t o  150 f e e t  t h i c k  o f  young T e r t i a r y  age. The 
l a t t e r  c o n s t i t u t e s  t h e  youngest known rocks o f  t h e  map-area. 
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Era P e r i o d  

Qua te rna ry  

U ._ 
0 

Epoch Format ion L i t h o l o g y  

P l e i  s tocene 
& Recent f l u v i a l  t a l u s ,  

s t ream a l l u v i u m ,  

g l a c i a l  d r i f t  

$ I T r i a s s i c  N i c o l a  Group basa 1 t 
T r i a s s i c  

N 

C ar u 

0 Unconformi t y  

T e r t i a r y  M i  ocene Kamloops Group conglomerate 
Coldwater Beds 

D E S C R I P T I O N  OF FORMATIONS 

Cache Creek Group 

.- U 

0 N 
0 

The o l d e s t  rocks recognized i n  the map-area occupy an  a rea  a l o n g  
t h e  n o r t h  and west f l a n k  o f  the i n t r u d i n g  b a t h o l i t h .  Tongues of 
the l a t t e r  c u t  t h e  d a c i t e ,  a n d e s i t e  and l imes tone  o f  t h e  Cache 
Creek Group, e s t a b l i s h i n g  t h e  age r e l a t i o n s h i p  between t h e  two 
groups.  Much o f  t h e  Cache Creek rocks  c o n s i s t  o f  h i g h l y  f r a c t u r e d  
and somewhat a l t e r e d ,  r e s i s t a n t ,  v o l c a n i c  f l o w s  t h a t  range from 
d a r k  grey-green a n d e s i t e ,  i n  p a r t  amygdalo ida l ,  t o  l i g h t e r  
grey-green and g reen ish - red  d a c i t e .  The many f r a c t u r e s  a r e  l i n e d  
w i t h  c o n s i d e r a b l e  l i m o n i t i c  i r o n - o x i d e ,  w i t h  minor u n a l t e r e d  
p y r i t e .  The e r o s i o n a l  d e b r i s  i n  t h e  a rea  o f  t h e  o u t c r o p p i n g s  
c o n s i s t s  o f  sma l l  b l o c k y  r u b b l e  w i t h  t h e  l i g h t  s o i l  cove r  r e t a i n i n g  
t h e  e a r t h y  ye l low-brown l i m o n i t e  c o l o u r .  

J u r a s s i c  J u r a s s i c  Coast d i o r i t e ,  
and/or and/or L.  I n t r u s i o n s  monzoni te,  and 
l a t e r  Cretaceous B r a s s i e  Creek g r a n o d i o r i t e  

B a t h o l i t h  
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Limestone occu rs  w i t h  t h e  v o l c a n i c s  and appears t o  be i n t e r c a l a t e d  
w i t h  t h e  f l o w s .  I n  a few p l a c e s  t h e  s o f t e r ,  metamorphosed l ime-  
s tone  rocks appear t o  have been crushed a g a i n s t  t h e  more competent 
v o l c a n i c  rocks,  making i t  v e r y  d i f f i c u l t  t o  e s t a b l i s h  t h e  r e l a t i o n -  
s h i p .  Outcrops t h a t  show t h e  c o n t a c t  r e l a t i o n s h i p  a r e  scarce,  
however, f r o m  t h e  o v e r - a l l  mapping d a t a  i t  i s  suggested t h a t  t h e  
t w o  u n i t s  a r e  contemporaneous. The l imes tone  i s  g e n e r a l l y  l i g h t  
g r e y - b u f f  and m a s s i v e - l i k e ;  l o c a l l y  i n d i s t i n c t  and vague bedding 
i s  seen b u t  more g e n e r a l l y  i t  i s  non-apparent.  I n  p laces ,  i n  
p r o x i m i t y  t o  t h e  b a t h o l i t h ,  t h e  l imes tone  has a v e r y  d i o r i t i c  
appearance. 
amphibole shreds and f l e c k i n g .  Much of  t h e  m a t r i x  i s  so  h i g h l y  
r e - c r y s t a l l i z e d  t h a t  t h e  o r i g i n a l  c h a r a c t e r  o f  t h e  r o c k  cannot be 
determined. Gradat ions from massive l imes tone  t o  ca l ca reous  
d i o r i t e  can be found and a l t h o u g h  t h i s  may r e p r e s e n t  a normal 
encompassing o f  t h e  l imes tone  by t h e  i n t r u s i v e ,  i t  does n o t  
p r e c l u d e  t h e  p o s s i b i l i t y  t h a t  t h e  l imes tone  has an i n t r u s i v e  
o r i g i n  or  i n c l u d e s  i n t r u s i v e  members o f  contemporaneous o r  
l a t e r  age. 

I n  t h e  v i c i n i t y  o f  B r a s s i e  Creek t h e  l imes tone  masses o u t c r o p  as 
l o w  s c a r p  h i l l s ,  f l a t t e n i n g  r a p i d l y  towards t h e  e a s t  w i t h  l i g h t  
t o  h e a v i e r  d r i f t  c o v e r i n g  where t h e  l imes tone  i n f r i n g e s  on t h e  
k n o l l - l i k e  v o l c a n i c  exposures.  

I t  e x h i b i t s  a green c o l o u r  w i t h  d a r k e r  green 

N i c o l a  Group 

The rocks o f  t h e  N i c o l a  Group have a l i m i t e d  r e p r e s e n t a t i o n  i n  
t h e  wes te rn  p a r t  o f  t h e  map-area a l t h o u g h  they  have an apparent  
l a r g e  a r e a l  e x t e n t  westward o f  t h e  map boundary. Examinat ion o f  
t h e  few sma l l  ou tc rops  and some of t h e  l a r g e r  exposures i n  t h e  
mountainous area, t o  t h e  immediate west,  shows t h e  group t o  
c o n s i s t  e s s e n t i a l l y  o f  b a s a l t i c  l a v a  (greenstone)  f l ows ,  rang ing  
f r o m  c o m p a r a t i v e l y  u n a l t e r e d ,  n e a r l y  a p h a n i t i c  types t o  f i n e -  
g r a i n e d  rocks t h a t  show some a l t e r a t i o n  t o  e p i d o t e  and c h l o r i t e .  
The m ino r ,  random f r a c t u r e s  have epidote-chlorite-calcite 
i n f i l l i n g  w i t h  v e r y  minor  i r o n - o x i d e .  
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Coast I n t r u s i o n s  (B rass ie  Creek B a t h o l i t h )  

The l a r g e  b a t h o l i t h  o f  p l u t o n i c  rocks appears t o  occupy a cons id -  
e r a b l e  p o r t i o n  o f  t h e  map-area and extends for  some d i s t a n c e  
beyond t h e  map-area t o  t h e  sou th .  The e x t e n s i v e ,  o v e r l y i n g ,  
younger T e r t i a r y  conglomerate cover  masks t h e  p o s s i b l e  e x t e n t  o f  
t h e  b a t h o l i t h  t o  t h e  e a s t  and sou theas t .  T h i s  l a r g e  i n t r u s i v e  
body i s  b e i n g  r e f e r r e d  t o  by t h e  w r i t e r  as t h e  B r a s s i e  Creek 
B a t h o l i t h .  

The rocks o f  t h e  b a t h o l i t h  a r e  green t o  g r e y  and p i n k ,  medium t o  
coarse-gra ined,  w i t h  p l a g i o c l a s e  t ype  f e l d s p a r s  and fer romagnesian 
m i n e r a l s  i n  v a r y i n g  compos i t i on  from green g a b b r o i c - d i o r i t e  th rough  
g r e y  d i o r i t e  and grey-brown rnonzonite t o  p i n k  g r a n o d i o r i t e ;  they 
c o u l d  encompass i n t r u s i v e  rocks o f  s e v e r a l  d i f f e r e n t  ages. The 
body has a massive and f a i r l y  homogeneous appearance i n  s p i t e  o f  
t h e  g r a d a t i o n a l  and l o c a l l y  a b r u p t  v a r i a t i o n s  i n  composi t ion.  
The rocks a r e  seen t o  c u t  t h e  v a r i o u s  members o f  t h e  Cache Creek 
Group b u t  have n o t  been observed i n  a s i m i l a r  r e l a t i o n s h i p  t o  t h e  
N i c o l a  Group. The l i t h o l o g y ,  however, i s  v e r y  s i m i l a r  t o  t h e  
o t h e r  ma jo r  p l u t o n i c  bod ies  beyond t h e  map-area wh ich  have been 
r e p o r t e d  t o  c u t  t h e  rocks o f  t h e  N i c o l a  Group i n  many p laces.  

Kamloops Group, Coldwater  Beds 

The f o r m a t i o n  c o n s i s t s  e s s e n t i a l l y  o f  conglomerate w i t h  some 
minor  sandstone i n t e r b e d s .  The r o c k  i s  brown and made up o f  
v a r i - s i z e  roundstones from a l l  o f  t h e  u n d e r l y i n g  groups. Pebbles 
a r e  s l i g h t l y  e longa ted  and range from coarse  sand t o  10 inches or  
l a r g e r ;  cement i s  arenaceous t o  l o c a l l y  s i l i c e o u s .  Bedding 
p lanes a r e  n e a r - h o r i z o n t a l  t o  g e n t l y - d i p p i n g  and t h e  c o n t a c t  w i t h  
t h e  u n d e r l y i n g  f o r m a t i o n s  i s  c l e a r l y  unconformable.  No f o s s i l s  
were found t o  a l l o w  a p r e c i s e  age d e t e r m i n a t i o n ,  b u t  r e p o r t s  
from e a r l i e r  s t u d i e s  o f  t h e  A s h c r o f t  and N i c o l a  map-areas have 
i n d i c a t e d  a c o r r e l a t i o n  w i t h  t h e  Coldwater Beds. 

P l e i s t o c e n e  and Recent Deposi ts  

Boulder  c l a y  i s  t h e  most p r e v a l e n t  o f  t h e  u n c o n s o l i d a t e d  d e p o s i t s .  
I t  c o n s i s t s  o f  g r e y  t o  brown s o i l  and encompasses a m i x t u r e  o f  
s c a t t e r e d  t a l u s  and g l a c i a l  d e b r i s .  T h i s  d r i f t  cover  i s  
r e l a t i v e l y  t h i n  i n  p r o x i m i t y  t o  t h e  k n o l l - l i k e  r o c k  o u t c r o p s ,  
i n c r e a s i n g  i n  depth as t h e  h i l l s  f l a t t e n  i n t o  t h e  broad open 
up land  meadows. These d r i f t  d e p o s i t s  a l s o  cove r  much o f  t h e  
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s l o p i n g  w a l l s  o f  t h e  d ra inage  draws b u t  i s  c o n t i n u a l l y  be ing  
washed away i n  t h e  lower s t ream bed l e a v i n g  exposed t h e  v a r i e t y  
o f  b o u l d e r  t a l u s  and t h e  occas iona l  bedrock.  

The d e p o s i t s  o f  b o u l d e r  c l a y ,  t a l u s ,  g l a c i a l  d r i f t  and s t ream 
a l l u v i u m  a r e  for  t h e  most p a r t  r a t h e r  i nconsp icuous ly  d i s t r i b u t e d  
th roughou t  t h e  a rea  because of  t h e  many sma l l  r o c k  exposures i n  
t h e  t h i n l y  d r i f t - c o v e r e d  area.  Small  t a l u s  r i d g e s  formed l o c a l l y ,  
however, impar t  a g e n t l e  r o l l i n g  c h a r a c t e r  t o  some o f  t h e  uplands.  

STRUCTURAL GEOLOGY 

No f l o w - t o p  a t t i t u d e s  were apparent  i n  t h e  o u t c r o p p i n g  o f  t h e  
Cache Creek Group v o l c a n i c s  a l t h o u g h  amygdules l o c a l l y  i n d i c a t e d  
p r o x i m i t y  to ,  or the presence o f ,  f l o w  t o p  s t r u c t u r e s .  The 
abundance of  t h i s  r e l a t i v e l y  s t r u c t u r e l e s s  v o l c a n i c  rocks and 
the d i s c o n t i n u i t y  o f  exposures th rough  e r o s i o n  e f f e c t i v e l y  
p reven ted  any d e t e r m i n a t i o n  o f  s t r u c t u r e ,  success ion and t h i c k -  
ness o f  t h e  e x t r u s i v e  u n i t s  w i t h i n  t h e  group. 

The heavy f r a c t u r i n g  w i t h i n  t h e  v o l c a n i c s  o f  t h e  Cache Creek 
Group e x h i b i t e d  t w o  p e r s i s t a n t  d i r e c t i o n s  o f  a p p r o x i m a t e l y  N50"E 
w i t h  s teep  n o r t h w e s t e r l y  d i p s  of  65" t o  near v e r t i c a l ,  and N40°W 
w i t h  s o u t h w e s t e r l y  d i p s  o f  70" t o  near v e r t i c a l .  Other ,  more 
random, f r a c t u r e  t rends  a l s o  have s teep t o  n e a r - v e r t i c a l  d i p s .  
The i n t e r c a l a t e d  l imes tone  rocks  have c o n s i d e r a b l y  l e s s  
f r a c t u r i n g ,  h a v i n g  tended t o  r e - c r y s t a l l i z e  r a t h e r  than f r a c t u r e  
under t h e  p r e s s u r e  o f  t h e  i n t r u d i n g  b a t h o l i t h .  Some o f  t h e  
f r a c t u r e  t rends  a r e  s i m i l a r  t o  those o f  t h e  v o l c a n i c s  b u t  
i m p o r t a n t  m i n e r a l i z e d  f r a c t u r e  zones w i t h i n  t h e  l imes tones  i n  
p r o x i m i t y  t o  v o l c a n i c s  have an apparent  average t r e n d  o f  45"E 
w i t h  a 75" n o r t h e a s t e r l y  d i p ,  

Vague remnant bedding w i t h i n  t h e  l imes tone  rocks show g r e a t  
v a r i a t i o n  i n  s t r i k e  from N30"W t o  N70"E w i t h  accompanying g e n t l e  
d i p s  of  30" s o u t h w e s t e r l y  t o  35" n o r t h e r l y ,  i n d i c a t i n g  t h a t  t h e  
Cache Creek Group has been s e v e r e l y  deformed. The l a c k  o f  
p e r s i s t e n t  and r e c o g n i z a b l e  h o r i z o n  markers has made i t  imposs ib le  
t o  de te rm ine  i n t e r n a l  s t r u c t u r e s  f o r  i n t e r p r e t a t i o n  o f  s t r a t a  
sequence and t h i c k n e s s .  

No exposed c o n t a c t s  were noted between t h e  Cache Creek and N i c o l a  
Groups i n  the map-area and t h e i r  s t r u c t u r a l  r e l a t i o n s h i p  c o u l d  
n o t  be determined. The age r e l a t i o n s h i p  i s  t h e r e f o r e  dependant 
upon t h e  e a r l i e r  s t u d i e s  encompassing t h e  map-area. Only minor  
f r a c t u r i n g  was noted i n  t h e  b a s a l t i c  f l o w s  of t h e  N i c o l a  Group. 
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The B r a s s i e  Creek B a t h o l i t h  has a p p a r e n t l y  i n t r u d e d  b o t h  Cache 
Creek and N i c o l a  Group rocks.  
f r a c t u r i n g  and hydrothermal  a l t e r a t i o n  i s  apparent  i n  members o f  
t h e  Cache Creek Group; t h e  b a t h o l i t h  i t s e l f  appears massive,  
b e i n g  r e l a t i v e l y  unsheared and w i t h o u t  g n e i s s i c  s t r u c t u r e s .  Some 
f r a c t u r i n g  or j o i n t  p lanes  w i t h  t r e n d s  ave rag ing  N5O"W and d i p p i n g  
70°NE, and N45'E and d i p p i n g  a p p r o x i m a t e l y  75"SW were noted.  
t h e  b a t h o l i t h ' s  n o r t h  and n o r t h w e s t e r n  f l a n k  area f r a c t u r i n g  i s  
somewhat more p e r s i s t a n t  a long  these i n d i c a t e d  t rends  and d i p s .  

I n  t h e  map-area c o n s i d e r a b l e  

A t  

MINERAL OCCURRENCES 

S i g n i f i c a n t  copper va lues ,  o b t a i n e d  from sediment samples o f  t h e  
streams d r a i n i n g  th rough  t h e  map-area, and t h e  occu r rence  o f  
s c a t t e r e d  m a l a c h i t e  i n  t h e  angu la r  f l o a t  and t a l u s  and bedrock 
a l o n g  t h e  e a s t e r n  w a l l  o f  B r a s s i e  Creek i n  t h e  v i c i n i t y  o f  t h e  
o l d  a d i t  r e s u l t e d  i n  t h e  a c q u i s i t i o n  o f  t h e  p r o p e r t y .  P r e l i m i n a r y  
examina t ion  and g r a b  sampl ing e s t a b l i s h e d  t h e  e x i s t e n c e  o f  
i n t e r e s t i n g  copper and h i g h  s i l v e r  va lues  i n  f r a c t u r e  zones w i t h i n  
t h e  Cache Creek Group l imes tone  masses, p a r t i c u l a r l y  i n  t h e  areas 
o f  p r o x i m i t y  t o  h e a v i l y  f r a c t u r e d  v o l c a n i c  rocks o f  t h e  same 
i n t e r p r e t e d  age. The o l d  75-foot a d i t  o f  unknown age was d r i v e n  
a long  a 2 t o  3 - f O O t  wide f r a c t u r e - s h e a r  zone w i t h  s t r i k e  o f  S 4 5 " E  
and d i p  o f  TOONE.  A t  t h e  a d i t  opening t h e  zone shows c o n s i d e r a b l e  
i r o n - o x i d e  s t a i n i n g  w i t h  s c a t t e r e d  m a l a c h i t e  a n d a z u r i t e .  
sampl ing has i n d i c a t e d  copper and s i l v e r  va lues  o f  c u r r e n t  
economic i n t e r e s t .  

D e t a i l e d  p r o s p e c t i n g  r e s u l t e d  i n  t h e  d i s c o v e r y  o f  a number o f  
s i m i l a r  m i n e r a l i z e d  zones, however, i n  a few p l a c e s  s i g n s  o f  some 
p r e v i o u s  work were noted.  Disseminated t o  massive m a g n e t i t e  was 
a l s o  d i scove red ,  d u r i n g  t h e  p r o s p e c t i n g  o f  t h e  p r o p e r t y ,  i n  t h e  
e a s t e r n  w a l l  s l o p e  o f  B r a s s i e  Creek, some 600 f e e t  s o u t h e a s t e r l y  
o f  t h e  a d i t  opening. E v a l u a t i o n  i s  d i f f i c u l t  because o f  t h e  
c o n s i d e r a b l e  f l o a t  and r u b b l e  b u t  i t  appears t h a t  the m a g n e t i t e  
occu rs  w i t h i n  a n d e s i t e  t h a t  i s  i n  c o n t a c t  w i t h  l imes tone .  M a l a c h i t e  
has been noted i n  a s s o c i a t i o n  w i t h  t h e  magne t i t e  and assays 
i n d i c a t i n g  up to  1 %  copper and z i n c  va lues  have been ob ta ined .  
The showing has been p rospec ted  a l o n g  i t s  s o u t h e a s t e r l y  t r e n d ,  
away from t h e  c r e e k  area,  f o r  a c o n s i d e r a b l e  d i s t a n c e  b u t  o u t -  
c r o p p i n g  i s  sca rce  and t h e  c o n t a c t  zone i s  e v e n t u a l l y  masked by 
the conglomerate cove r  about 250 f e e t  sou theas t  o f  t h e  l a s t  sma l l  
o u t c r o p  showing m a g n e t i t e  m i n e r a l i z a t i o n .  The d e p o s i t  appears t o  
be o f  t h e  c o n t a c t  metamorphic t ype ,  w i t h  t h e  f o o t - w a l l  a n d e s i t e  
c o n t a i n i n g  t h e  m i n e r a l i z a t i o n .  The hanging-wal l  l imes tone  v a r i e s  
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from massive, u n m i n e r a l i z e d  rock t o  l o c a l l y  f r a c t u r e d  rock w i t h  
t r a c e s  o f  m a l a c h i t e .  These f r a c t u r e  zones, however, a r e  a t  an 
o b l i q u e  a n g l e  t o  t h e  t r e n d  o f  t h e  c o n t a c t  a rea  and consequent ly  
may n o t  be r e l a t e d .  P l u t o n i c  rocks o f  t h e  B r a s s i e  Creek B a t h o l i t h  
have n o t  been observed i n  t h e  immediate v i c i n i t y  o f  t h e  m a g n e t i t e  
d e p o s i t  b u t  t h e  edge o f  t h e  b a t h o l i t h  i s  mapped some 700 f e e t  t o  
t h e  e a s t .  A l though  t h e  d e p o s i t  i s  a p p a r e n t l y  l o c a t e d  w i t h i n  t h e  
v o l c a n i c  rock  a t  t h e  c o n t a c t  w i t h  t h e  l imestone,  i t  does n o t  seem 
l i k e l y  t h a t  t h e  former i s  g e n e t i c a l l y  a s s o c i a t e d  w i t h  t h e  emplace- 
ment b u t  r a t h e r  t h a t  t h e  p l u t o n i c  i n t r u s i o n  i s  r e s p o n s i b l e  fo r  
o r i g i n a t i n g  t h e  m i n e r a l i z i n g  s o l u t i o n s .  The c o n t a c t  area, o f  
course,  would be s t r u c t u r a l l y  amenable fo r  t h e  l o c a l l i z i n g  o f  t h e  
m i n e r a l i z a t i o n  and t h e r e  i s  a s t r o n g  p o s s i b i l i t y  t h a t  a p o r t i o n  
o f  t h e  b a t h o l i t h ,  or  a r e l a t e d  tongue, u n d e r l i e s  t h e  d e p o s i t .  

E x t e n s i v e  i r o n - o x i d e  a l t e r a t i o n ,  l a r g e l y  l i m o n i t e  t h a t  i s  c l e a r l y  
psuedomorphic-af te r -pyr i te ,  i s  found i n  t h e  c o n s i d e r a b l e  f r a c t u r e s  
common t o  t h e  Cache Creek Group v o l c a n i c s .  The abundant, s o f t  
l i m o n i t e  has p e r m i t t e d  t h e  ha rd  and n o r m a l l y  w e a t h e r - r e s i s t a n t  
r o c k  t o  s p a l l  o f f  cons ide rab le ,  s m a l l - s i z e ,  a n g u l a r  r u b b l e  d e b r i s  
l o c a l l y .  I n  t h e  areas where l i g h t  d r i f t  o v e r l i e s  t h e  v o l c a n i c s ,  
t h e  r u b b l e  and l i m o n i t i c  s o i l  p r o v i d e s  a ready i d e n t i f i c a t i o n  o f  
t h e  u n d e r l y i n g  m a t e r i a l .  I t  would seem t h a t  an a p p r e c i a b l e  amount 
of p y r i t e  m i n e r a l i z a t i o n ,  p o s s i b l e  up t o  5% o r  more, occu rs  i n  
t h e  f r a c t u r e d  v o l c a n i c s  below t h e  dep th  o f  a p p r e c i a b l e  o x i d i z a t i o n .  
Su r face  sampl ing o f  t h e  i r o n - o x i d e  s t a i n e d  f r a c t u r e s  has n o t  
i n d i c a t e d  t h e  presence o f  any o t h e r  m i n e r a l s  w i t h  t h e  e x c e p t i o n  
o f  v e r y  m ino r  amounts o f  magne t i t e .  A l though  t h e  l i m o n i t e  and 
p y r i t e  m i n e r a l i z a t i o n  does n o t  appear t o  encompass any zones o f  
economic importance, i t  would appear t o  be o f  s u f f i c i e n t  
q u a n t i t i e s  l o c a l l y  t o  c o n s t i t u t e  geophys ica l  anomal ies o f  
c o n s i d e r a b l e  s i z e .  
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RECOMMENDATIONS 

It i s  recommended t h a t  t h e  known m i n e r a l  occurrences be extended 
f o r  e v a l u a t i o n  th rough  a program o f  s t r i p p i n g  away o f  t h e  s h a l l o w  
overburden and s y s t e m a t i c  r o c k  t r e n c h i n g  t o  p r o v i d e  f o r  channel-  
t ype  sampl ing c o n t r o l .  T h i s  would a l s o  p e r m i t  a b e t t e r  e v a l u a t i o n  
o f  t h e  p a t t e r n  o f  t h e  m i n e r a l i z a t i o n  and t h e  env i ronment .  

P r e l i m i n a r y  examina t ion  o f  t h e  f r a c t u r e  zones i n  t h e  l imes tone  has 
i n d i c a t e d  t h e  m i n e r a l i z a t i o n  t o  be l a r g e l y  m a l a c h i t e  w i t h  t r a c e s  
o f  a z u r i t e ,  s p h a l e r i t e  and c h a l c o p y r i t e .  H igh  s i l v e r  va lues  have 
been i n d i c a t e d  by assaying.  Owing t o  t h e  f a c t  t h a t  t h e  m i n e r a l i z e d  
zones, where exposed, a r e  s o f t  and crumbly due t o  weather ing,  t h e  
g r a b  sampl ing may n o t  be p a r t i c u l a r l y  r e p r e s e n t a t i v e  o f  t h e  
m i n e r a l  c o n c e n t r a t i o n s .  Consequent ly,  s h a l l o w  diamond d r i l l i n g ,  
p r e f e r a b l y  under t h e  s y s t e m a t i c a l l y  spaced t r e n c h  c o n t r o l ,  would 
p r o v i d e  a d d i t i o n a l  d a t a  and h o p e f u l l y  a more s a t i s f a c t o r y  
economic e v a l u a t i o n .  

The m a g n e t i t e  showing i s  cons ide red  t o  be an i m p o r t a n t  one because 
of  t h e  copper and z i n c  m i n e r a l  a s s o c i a t i o n ,  a p a r t  from t h e  
i r o n - o r e  p o t e n t i a l  o f  t h e  m a g n e t i t e  i t s e l f .  P r e l i m i n a r y  s t r i p p i n g  
and t r e n c h i n g  i s  recommended. Pr io r  t o  any s h a l l o w  d r i l l i n g  
program, however, t h e  e x t e n t  o f  t h e  d e p o s i t  shou ld  be o u t l i n e d  by 
a l o c a l  magnetometer survey.  T h i s  c o u l d  p r o v i d e  i n f o r m a t i o n  as 
t o  t h e  e x t e n t  o f  t h e  m i n e r a l i z a t i o n  b o t h  t o  t h e  no r thwes t  where 
overburden appears t o  be a p p r e c i a b l y  deeper,  and t o  t h e  sou theas t  
under t h e  conglomerate cover .  

A d d i t i o n a l  d e t a i l e d  p r o s p e c t i n g  a i d e d  by s t r i p p i n g  and t e s t  
p i t t i n g  a long  t h e  i n t e r p r e t e d  areas o f  l i m e s t o n e - v o l c a n i c  c o n t a c t  
i s  a l s o  recommended. 

The p r o p e r t y  w a r r a n t s  a f a i r l y  e x t e n s i v e  e v a l u a t i o n  because o f  
t h e  i n d i c a t i o n s  of a p p r e c i a b l e  copper m i n e r a l i z a t i o n  found i n  t h e  
s t ream sediment sampl ing,  f l o a t  and r u b b l e  d e b r i s ,  and known i n  
s i t u  showings; t h e  f a v o u r a b l e  g e o l o g i c a l  env i ronment ;  t h e  easy 
a c c e s s i b i l i t y ;  and p r o x i m i t y  t o  ma jo r  r a i l w a y s ,  roads, wa te r  and 
power supp 1 y . 
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I .  STATEMENT OF QUALIFICATIONS 

I, E m i l  John Wendeborn, o f  t h e  C i t y  o f  Calgary,  i n  t h e  P rov ince  
o f  A l b e r t a ,  do hereby d e c l a r e  t h a t  I graduated f r o m  t h e  
U n i v e r s i t y  o f  Mani toba i n  May, 1948 w i t h  a Bachelor  of Science 
Degree; and f u r t h e r  d e c l a r e  t h a t  I was accepted as  a member o f  
t h e  A s s o c i a t i o n  o f  P r o f e s s i o n a l  Engineers o f  t h e  P r o v i n c e  o f  
Mani toba on June 9th, 1950 and have h e l d  con t inuous  membership 
i n  t h e  A s s o c i a t i o n ,  t h rough  t r a n s f e r ,  w i t h  t h e  p r o v i n c e s  o f  
O n t a r i o ,  Quebec, Saskatchewan and A l b e r t a ,  t h e  l a t t e r  s i n c e  
November 1 ,  1957. 

I a l s o  d e c l a r e  t h a t  I have engaged i n  t h e  p r a c t i c e  o f  Geology 
s i n c e  1948 and am p r e s e n t l y  employed by Super tes t  Investments and 
Petro leum L i m i t e d ,  Calgary,  A l b e r t a ,  as a Spec ia l  P r o j e c t s  
G e o l o g i s t  and have been a r e s i d e n t  o f  t h e  P r o v i n c e  o f  A l b e r t a  
s i n c e  May, 1955. 

, 

/j-.dL%&L 
EMlL JOHN &NNDEBORN,'B.Sc., P. Geol. 

Declared b e f o r e  me t h i s  
6 t h  day o f  November A.D. 1970 

A No ta ry  P u b l i d n  and f o r  t h e  
P rov ince  o f  A l b e r t a  
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I I .  STATEMENT OF COSTS 

F i e l d  work f e e  2-man p a r t y ,  dates May 16-24, 
J u l y  15-17, August 14-16, 1970: 
15 days a t  $125.00 p e r  day 

F i e l d  work l i v i n g  expenses above dates:  
15 days a t  $35.00 p e r  day 

F i e l d  work t r a n s p o r t a t i o n  above da tes :  
A i r  f a r e s  $228.00; U-Dr ive $242.00 

A i r  photos,  mapping m a t e r i a l  

Research work i n c l u d i n g  d e t a i l e d  sample 
examina t ion  and i n t e r p r e t a t i o n ,  da tes  May 26, 
J u l y  20 and August 17, 1970: 
3 days a t  $75.00 p e r  day 

P l o t t i n g  o f  Map da ta ,  d r a f t i n g ,  r e p o r t  

TOTAL 

$1,875.00 

525.00 

470.00 

30.00 

225.00 

275.00 

$3,400.00. 

CERTIFIED CORRECT Declared b e f o r e  me t h i s  
6 t h  day of November A.D.  1970 

A Nota ry  P K l i c  i n  and for  t h e  
P r o v i n c e  o f  A l b e r t a  
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APPENDIX 

I. 

II. 

Statement o f  Qualifications. 

Statement of  Costs. 
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