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INTRODll CT I ON RPY FILE 
The f i r s t  s l i d e  of Topley I n t r u -  

s i o n s  i n  c e n t r a l  B r i t i s h  Columbia. For o r i e n t a t i o n  p u r p o s e s ,  Babine Lake, 

S t u a r t  Lake and F r a n c o i s  Lake are shown i n  r e l a t i o n  t o  P r i n c e  George. 

Endako V i l l a g e  i s  s i t u a t e d  more o r  less i n  the c e n t e r  of t h e  Topley 

B a t h o l i t h  t h a t  e x t e n d s  approxima'tely 180 miles from Quesnel n o r t h w e s t e r l y  

t o  m i d d l e  of Babine Lake. 

The t o p i c  of o u r  d i s c u s s i o n  w i l l  b e  c e n t e r e d  w i t h i n  t h e  r e c t a n -  

g u l a r  boundary on  t h i s  map. More s p e c i f i c a l l y ,  w e  w i l l  focus v a r i o u s  p h a s e s  

of Topley I n t r u s i o n s  from east of Franc0i.s Lake t o  east end of Babine Lake. 

GENERAL GEOLOGY 

The n e x t  s l i d e  i l l u s t r a t e s  t h e  g e n e r a l  geol-ogy of t h i s  r e g i o n  

t h a t  covers  a b o u t  3500 squa.re  miles. The Topley I n t r u s i o n s  shown i n  r e d  

i n t r u d e  o l d e r  Cache Creek G:roup r o c k s  t h a t  are shown i n  b l u e  and c e n t e r e d  

more t o  t h e  n o r t h e a s t  s e c t o r  of t h e  map area. Also o l d e r  Hazel ton-Takla  

Group v o l c a n i c  rocks  c o l o u r e d  d a r k  g r e e n  are r e c o g n i z e d  l o c a l l y  i n  s o u t h -  

w e s t e r l y  o r  lower p o r t i o n  o f  map. 

A v e r y  d i s t i n c t i v e  metamorphic a u r e o l e  shown i n  p i n k  bounds p a r t  

of t h e  Topley I n t r u s i o n s  t h a t  a r e  i n  c o n t a c t  w i t h  Cache Creek r o c k s  i n  t h e  

c e n t e r  o f  t h e  map. The b e i t  of metamorphic rocks  i s  r e f e r r e d  t o  a s  t h e  

Q u a r t z  D i o r i t e  Complex. 
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k body of  o l d e r  s e r p e n t i n i z e d  u l t r a b a s i c  rocks shown i n  brown and 

probably  r e l a t e d  t o  t h e  Trembleur I n t r u s i o n s  o c c u r s  :Ln a n  a r e a  n o r t h  of 

Cunningham Lake. 

An e x t e n s i v e  c o v e r  of  Upper Cre taceous  and T e r t i a r y  v o l c a n i c  r o c k s  

shown i n  y e l l o w  o c c u p i e s  approximate ly  30% of t h e  map area. 

d e g r e e  t h e  younger  volcanic:  r o c k s  o b s c u r e  and mask much of t h e  p e t r o l o g i c  

To a l a r g e  

and s t r u c t u r a l  r e l a t i o n s h i p s  of  t h e  o l d e r  rocks .  The remainder  of  t h i s  d i s -  . 

c u s s i o n  w i l l  b e  devoted  p r i - m a r i l y  t o  t h e  Topley r o c k s  t h a t  are  shown i n  r e d  

and most o f  t h e  n e x t  few i l l u s t r a t i o n s  w i l l  show t h e  broad  l i m i t s  o f  t h e  . 

Topley as  s e e n  on t h i s  map. On t h e  s u b j e c t  of younger  r o c k s ,  t h e r e  are several 

small i n t r u s i v e  s t o c k s  t h a t  are much younger  t h a n  Topley and t h e s e  are  n o t  

shown o n  t h i s  map. It s h o u l d  b e  p o i n t e d  o u t  t h a t  twcl s m a l l  o u t l i e r s  of 

Topley rocks w i l l  b e  i n c l u d e d  i n  t h i s  b r o a d e r  p i c t u r e .  

TOPLEY ROCKS UNITS 

The Topley i s  a composi te  b a t h o l i t h  i n  whic.h v a r i o u s  i n t r u s i v e  

phasescan  b e  r e c o g n i z e d  by t h e i r  d i s t i n c t  t e x t u r a l  and c o m p o s i t i o n a l  changes .  

The n e x t  s l i d e  shows a t o t a l  of e i g h t e e n  r o c k  u n i t s  o f  t h e  Topley t h a t  have  

been  mapped i n  t h e  Endako-Babine Lake area. Some of r o c k  u n i t  n o m e n c l a t u r e  

i s  a f t e r  Mike Carr's r e p o r t ;  t h e  Endako Mines g e o l o g i s t s  have c h o s e n  appro-  

p r i a t e  l o c a l  namcs t o  t h e  o t h e r  u n i t s  on t h i s  map. As can  b e  s e e n ,  s e v e r a l  

o f  t h e  r o c k  u n i t s  are q u i t e  e x t e n s i v e  and can  b e  r e c o g n i z e d  i n  b o t h  p r i n c i -  

p a l  b o d i e s  of Topley.  Some of t h e  smaller u n i t s  make up t h e  s m a l l  p i e c e s  

of a ' r a t h e r  compl ica ted  j i g - s a w  p u z z l e .  

are a l l  i n f e r r e d  m o s t l y  froim d e t a i l e d  g e o l o g i c  i n f o r m a t i o n  b u t  l o c a l l y  i n  

p a r t  from m a g n e t i c  d a t a .  

- 

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

The e i g h t e e n  Topley u n i t s  can b e  c a t e g o r i z e d  i n t o  f i v e  s e p a r a t e  

groups  b a s e d  on composi t ion  and t e x t u r e .  The n e x t  few s l i d e s  w i l l  show t h e  
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s e p a r a t e  g r o u p s  and the d i s t r i b u t i o n  of t h e  i n d i v i d u a l  u n i t s  w i t h i n  t h e  

Topley B a t h o l i t h  o u t l i n e .  B a s i c a l l y  w e  will be p r o g r e s s i n g  downward through 

t h e  Topley u n i t s  as l i s t e d  oln t h e  l e f t  column; 

a c i d  r o c k s ,  p r o g r e s s i n g  i n t o  i n t e r m e d i a t e  r o c k s  and f i n i s h i n g  up w i t h  b a s i c  

e s s e n t i a l l y  b e g i n n i n g  w i t h  

u n i t s .  

The f i r s t  of  t h e s e  s l i d e s  shows s p a t i a l  d i s t r b u t i o n  of Casey 

ALASKITE i n  o r a n g e ,  F r a n c o i s  g r a n i t e  i n  mauve, L i m i t  q u a r t z  monzoni te  i n  

b r i g h t  r e d  i n  lower  r i g h t ,  P i n k u t  g r a n i t e  i s  t h e  sma1.1 c e n t e r  r e d  and 

B u t t e r f i e l d  g r a n i t e  i s  t h e  r e d  upper  l e f t  c o r n e r  body. These a c i d  r o c k s ,  

w i t h  e x c e p t i o n  of F r a n c o i s  g r a n i t e ,  show r e g i o n a l  c o m p o s i t i o n a l  v a r i a t i o n s  

from g r a n i t e  t o  q u a r t z  monzoni te .  The f i r s t  s l i d e  on t h e  second s c r e e n  

shows t h e  t e x t u r a l  and t o  some e x t e n t  t h e  c o m p o s i t i o n a l  d i f f e r e n c e s  between 

t h e s e  f i v e  u n i t s .  

Casey a l a s k i t e  i s  t y p i c a l l y  l e u c o c r a t i c  f i n e  t o  medium s u g a r y  

t e x t u r e d  w i t h  m i a r o l i t i c  c a v i t i e s ,  b u t  can  v a r y  w i t h  some c o a r s e - g r a i n e d  

and p o r p h y r i t i c  var ie t ies  b e i n g  encountered .  Composi t iona l ly  t h e  c o a r s e -  

g r a i n e d  and sometimes s u b p e g m a t i t i c  var ie t ies  c a n  r a n g e  down t o  q u a r t z  

monzoni te .  

F r a n c o i s  g r a n i t e  i s  t y p i c a l l y ' r e d ,  e q u i g r a n u l a r  w i t h  a u n i f o r m  

g r a n i t e  c o m p o s i t i o n .  F r e q u e n t l y  a unique  r a p a k i v i  t e x t u r e  i s  e x h i b i t e d  

by  t h e  f e l d s p a r s .  

L i m i t  q u a r t z  monzoni te  i s  a l s o  v a r i a b l e  from p i n k  f i n e - g r a i n e d  

g r a n i t e  t o  a g r e y  b i o t i t e  q u a r t z  monzoni te ;  t h e  c o a r s e  e q u i g r a n u l a r  q u a r t z  

monzoni te  v a r i e t y  p r e d o m i n a t i n g .  

. -  

The P i n k u t  and B u t t e r f i e l d  g r a n i t e s  a r e  similar and b o t h  vary  from 

a m u s c o v i t e - b i o t i t e  g r a n i t e  t o  a b i o t i t e  q u a r t z  monzonite.  Due  t o  t h e i r  

s imi l a r i t i e s  it i s  p o s s i b l e  t h a t  t h e s e  t w o  widely-spaced u n i t s  a r e  r e l a t e d .  
. -  
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The n e s t  s l i d e s  on bo th  s c r e e n s  i l l u s t r a t e  t h e  d i s t r i b u t i o n  a n d  

rock samples  f o r  T i n t a g e l  g r a n i t e  i n  b r i g h t  orangy r e d ,  Glenannan quartz - -  

monzonite i n  mauve, t h e  horse-shoe-shaped N i t h i  q u a r t z  monzoni te  i n  r e d ,  

the Endako q u a r t z  monzoni te  i n  dark maroon and S t e l l a k o  q u a r t z  monzoni te  i n  

orange.  T h i s  a c i d i c  group of rock  u n i t s  a r e  a l l  i n e q u i g r a n u l a r  w i t h  on ly  

s l i g h t  c o m p o s i t i o n a l  v a r i a t i o n s .  

The T i n t a g e l  g r a n i t e  i s  a b r i g h t  r e d  coarse-gra ined  r o c k  i n  which . 

K-spar a p p e a r s  t o  be  q u i t e  h i g h l y  hemat ized;  a d d i t i o n a l l y  t h e  r o c k  i s  

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

The Glenannan q u a r t z  monzoni te  i s  u s u a l l y  v e r y  c o a r s e - g r a i n e d  b u t  

can become p o r p h y r i t i c  and l o c a l l y  a lmost  p e g m a t i t i c .  Compos i t iona l ly  t h e  

m a f i c  c o n s t i t u e n t s  and c o n t e n t  may v a r y  from b i o t i t e  t o  hornblende .  Very 

c l o s e l y  r e sembl ing  t h e  Glenannan b o t h  i n  t e x t u r e  and composi t ion  i s  t h e  

N i t h i  q u a r t z  monzoni te .  P o s s i b l y  t h e  on ly  r e c o g n i z a b l e  d i f f e r e n c e  i s  t h a t  

N i t h i  g e n e r a l l y  h a s  less m,af ics  and K-spar g r a i n s  u s u a l l y  have a more p a l e  

t o  d u l l  p ink  c o l o u r a t i o n  as compared t o  b r i g h t  p i n k  I(-spar i n  Glenannan. 

S e p a r a t i n g  t h e s e  two r o c k  u n i t s  i s  a grey  s u b p o r p h y r i t i c  S t e l l a k o  q u a r t z  

monzoni te  body. T h i s  r o c k  u n i t  i s  e a s i l y  i d e n t i f i e d  by t h e  odd 1 / 4  t o  

1 / 2  i n c h  p u r p l e  f e l d s p a r  plnenocryst  i n  a medium-grained m a t r i x .  

The c o m p a r a t i v e l y  d a r k  grey Endako q u a r t z  .monzonite i s  d i s t i n g u i s h e d  

by t h e  l a r g e r  b r i g h t  o range - t inged  K-spar g r a i n s  i n  a g r e y  matrix. 

The n e x t  two sl ides show t h e  Caledonia  q u a r t z  monzoni te  i n  o range  

on t h e  map and Suga r loa f  g r a n o d i o r i t e  i n  mauve. 

The Ca ledon ia  u n i t  i s  p o r p h y r i t i c  q u a r t z  monzoni te  i n  which l a r g e  

3 / 4  t o  1-1/2 i n c h  e u h e d r a l  zoned f e l d s p a r  phenoc rys t s  are v e r y  abundant .  

Occas iona l ly  t h e s e  p u r p l i s h  ahd d a r k  p i n k  phenoc rys t s  can b e  up t o  f i v e  

i n c h e s  i n  l e n g t h .  The d i s t r i b u t i o n  of Caledonia  ex tends  from t h e  e a s t  end 
0 



of E'raser L a k e  a n d  a l o n g  t h e  s o u t h e r n  p e r i p h e r y  of  Tcpley e x p o s u r c s  to 

a p o i n t  j ss t  s o u t h  of B u r n s  Lake. 

. The S u g a r l o a f  u n i t  i s  a d j a c e n t  t o  Ca1edoni.a and i t  is  a l s o  por- 

p h y r i t i c  b u t  t h e  p u r p l i s h  p h e n o c r y s t s  o n l y  o c c u r  s p o r a d i c a l l y  and r a r e l y  

a t t a i n  a s i z e  o v e r  one  i n c h .  

r e d d i s h  c o l o u r  and l a r g e  b l a c k  book b i o t i t e  g r a i n s .  ' 

The S u g a r l o a f  i s  e a s i l y  r e c o g n i z e d  by o v e r a l l  

The n e x t  two s l i d e s  show s p a t i a l  d i s t r i b u t : i o n  of S h e r a t o n  q u a r t z  

monzoni te  i n  o r a n g e  on t h e  map, t h e  T a l t a p i n  q u a r t z  d i o r i t e  i n  mauve and 

McKnab q u a r t z  d i o r i t e  i n  bro&. 

g e n e r a l l y  e q u i g r a n u l a r ,  

These u n i t s  a re  all .  c o a r s e - g r a i n e d  and 

The S h e r a t o n  q u a r t z  monzoni te  which i s  u s u a l l y  c o a r s e - g r a i n e d  b u t  . 
o c c a s i o n a l l y  s u b p o r p h y r i t i c  is' s p a t i a l l y  bounded by T a l t a p i n  q u a r t z  d i o r i t e ,  

F i e l d  ev idence  has  shown t h a t  t h e  T a l t a p i n  g r a d e s  i n t o  t h e  S h e r a t o n  o v e r  a 

t r a n s i t i o n  zone 1000 f e e t  ,wide. The f o l i a t e d  PlcKnab q u a r t z  d i o r i t e  h a s  a l s o  

been evidenced t o  b e  t h e  f o l i a t e d  m a r g i n a l  phase  o f  t h e  T a l t a p i n  q u a r t z  d io-  

r i t e .  T h e r e f o r e  t o  summarize t h i s  group of t h r e e  r o c k s  t h e r e  i s  p e t r o l o g i c  

ev idence  t o  i n d i c a t e  d e f i n i t e  i n t e r - r e l a t i o n s h i p  from a f o l i a t e d  q u a r t z  

d i o r i t e  t o  a n  e q u i g r a n u l a r  q u a r t z  monzonite.  

The n e x t  two s l i l d e s  show s p a t i a l  d i s t r i b u t i o n  of t h e  b a s i c  r o c k  of 

Topley. . Smith Creek d i o r i t e  i n  r e d  a t  lower  r i g h t  c o r n e r  of map i s  c o a r s e -  

g r a i n e d  and s e r i a t e .  The Boer d i o r i t e  i n  o r a n g e  on t h e  map i s  s c a t t e r e d  

as small b o d i e s  o v e r  t h e  w e s t e r n  h a l f  of t h e  Topley o u t l i n e .  The S t a g  Lake 

gabbro i s  a c o a r s e  e q u i g r a n u l a r  r o c k  t h a t  resembles  Smith Creek d i o r i t e  i n  

t e x t u r e  and composi t ion  n e a r  i t s  margins .  The b a s i c  r o c k s  as might  b e  ex- 

p e c t e d  show a r a t h e r  haphazard  d i s t r i b u t i o n .  There is some e v i d e n c e  t o  

p o s s i b l y  s u g g e s t  t h a t  b a s i c  r o c k s  n e a r  Cunningharn Lake are r e l a t e d  and t r a n s -  

i t i o n a l  i n t o  q u a r t z  d i o r i t e  u n i t s .  
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The nex t  s l i d e  i s  a b r o a d e r  c o m p i l a t i o n  o r  grouping  nap t o  show 

t h e  r e l a t i v e  d i s t r i b u t i o n  of  f i r s t  o f  a l l  t h e  a c i d  r o c k s ,  namely g r a c i t e s  .. 

and q u a r t z  monzoni tes  i n  o r a n g e ,  which are ,  in t u r n ,  c r u d e l y  b o r d e r e d  o r  

mant led by t h e  i n t e r m e d i a t e  t o  more b a s i c  r o c k s  such. as g r a n o d i o r i t e  and 

q u a r t z  d i o r i t e  i n  d a r k  p ink .  

f e r r e d  d i s t r i b u t i o n  and as a r e s u l t  c a n n o t  be  grouped i n t o  any s o r t  of 

b e l t  o r  zone. 

The d a r k  b a s i c  r o c k s  d o  n o t  show any pre-  

PETROGENESIS 

Based o n  f i e l d  e v i d e n c e  on  c o n t a c t  r e l a t i o n s h i p s  and p e t r o l o g y ,  

i t  i s  proposed t h a t  t h e  Topley I n t r u s i o n s  f o r  t h e  Endako-Babine Lake area 

were s e q u e n t i a l l y  emplaced d u r i n g  t h r e e  d i s t i n c t  i n t r u s i v e  s t a g e s .  To 

i l l u s t r a t e  t h i s  t h r e e - f o l d  e v o l u t i o n  w e  have,  as seen on t h e  next  s l i d e ,  

subdiv ided  t h e  Topley i n t o  t h r e e  i n t r u s i v e  l e v e l s  as Upper o r  e p i z o n a l  

i n t r u s i o n s  i n  o r a n g e ,  t h e  Middle o r  mesozonal i n  d a r k ' p i n k  and Lower l e v e l  

o r  h y p o z o n d  i n  d a r k  r e d .  These d i v i s i o n s  have been made  from c a t e g o r i z i n g  

o r  grouping r o c k  u n i t s  b a s e d  on s imi la r  c o m p o s i t i o n a l  and t e x t u r a l  f e a t u r e s .  

The n e x t  s l i d e  on  t h e  second s c r e e n  shows t h e  grouping  of t h e  

v a r i o u s  r o c k  u n i t s  w i t h  c o r r e s p o n d i n g  d i a g n o s t i c  f e a t u r e s  f o r  t h e  t h r e e  i n -  

t r u s i v e  l e v e l s .  It s h o u l d  b e  p o i n t e d  o u t  t h a t  n o t  a l l  rock  u n i t s  w i t h i n  a 

c e r t a i n  l e v e l  e x h i b i t  o r  s a t i s f y  a l l  t h e  d i a g n o s t i c  f e a t u r e s .  

With r e f e r e n c e  tlo t h e  T a b l e  t h e  Upper l e v e l  rock  u n i t s  a r e  a l l  
- 

a c i d i c  rocks  i n  which conpiosi t ion may v a r y  s l i g h t l y  from g r a n i t e  t o  q u a r t z  

m.=>nzonite b u t  are  predominant ly  i n  t h e  g r a n i t e  range.  These r o c k  u n i t s  

u s u a l l y  e x h i b i t  t e x t u r a l  v < a r i a t i o n s  and most have a s s o c i a t e d  dykes t h a t  

e x h i b i t  o r  i n h e r i t  some h o s t  r o c k  f e a t u r e s .  The l e u c o c r a t i c  Casey a l a s k i t e  

h a s  t h e  b e s t  c h a r a c t e r i s t i c s  of a n  u p p e r - l e v e l  i n t r u s i o n  a s  i t  i s  t y p i c a l l y  

m a f i c  d e f i c i e n t  f i n e  s u g a r y  t e x t u r e d  w i t h  m i a r o l i t i c  c a v i t i e s .  On t h e '  
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map i t  can  b e  s e e n  t h a t  :he Upper l e v e l  r o c k s  a p p e a r  t o  form i r r e g u l a r  

s t o c k - l i k e  and dyke- l ike  b o d i e s  w i t h i n  o l d e r  o r  Middle- leve l  i n t r u s i v e  rocks .  

. The Middle Level  r o c k  u n i t s  i n c l u d e  t h o s e  t h a t  are  g e n e r a l l y  of 

v a r i a b l e  i n t e r m e d i a t e  composi t ion  r a n g i n g  from g r a n i t e  t o  g r a n o d i o r i t e  w i t h  

q u a r t z  monzoni te  predominant  Most of  t h e s e  r o c k s  are c o a r s e - g r a i n e d  w i t h  

p o r p h y r i t i c  t e x t u r e s  b e i n g  c o m o n ,  p a r t i c u l a r l y  f o r  Caledonia ,  S u g a r l o a f  and 

S t e l l a k o  u n i t s  and t o  a lesser  e x t e n t  Glenannan and I Q i t h i  u n i t s .  Based on 

composi t ion  t h e  Smith Creek d i o r i t e  s h o u l d  r i g h t f u l l y  f i t  i n t o  t h e  Lower 

l eve l  b u t  t e x t u r a l l y  t h i s  u n i t  a p p e a r s  b e t t e r  f i t t e d  to t h e  Middle  L e v e l ,  

The Lower Level rock  u n i t s  w i t h  e x c e p t i o n  of S h e r a t o n  q u a r t z  

monzoni te ,  are more b a s i c  rocks t h a t  f e a t u r e  deep-seated i n s t r u s i v e  char -  

a c t e r i s t i c s .  T e x t u r a l l y  t h e s e  r o c k s  are  c o a r s e  g r a i n e d  and e q u i g r a n u l a r  

and composi t ion  w i t h i n  i t s e l f  i s  f a i r l y  uni form.  The S h e r a t o n  q u a r t z  mon- 

z o n i t e  i s  c l a s s i f i e d  w i t h  t h i s  l e v e l  due t o  i t s  known r e l a t i o n s h i p  t o  T a l -  

t a p i n  q u a r t z  d i o r i t e .  

To summarize t h e  i n t r u s i v e  l e v e l  model f o r  Topley I n t r u s i o n s  i n  

Endako-Babine Lake a r e a  t h e  Upper L e v e l  a c i d i c  r o c k s  o c c u r  as  s t o c k s  o r  

. d y k e - l i k e  b o d i e s  i n  a l a r g e r  zone of  Middle  L e v e l  q u a r t z  monzoni tes  and 

g r a n o d i o r i t e s .  These i n  t u r n  are p a r t l y  mant led  by Lower L e v e l  q u a r t z  

d i o r i t e  and gabbro. A c t u a l l y  t h e  S t a g  Lake gabbro may be i n t e r p r e t e d  as 

a remnant b l o c k  of  o l d e r  l o w e r - l e v e l  b a s i c  r o c k s .  F i e l d  e v i d e n c e  h a s  shown 

t h a t  i t  i s  o l d e r  t h a t  t h e  S t e l l a k o  q u a r t z  monzoni te  and S u g a r l o a f  g r a n o d i o r i t e ,  

GEOCHRONOLOGY 

A number of  t h e  Topley r o c k  u n i t s  f o r  t h i s  area have  been d a t e d  by 

t h e  K-Ar method. The n e x t  s l i d e  shows a number of a g e - d a t e s  t h a t  have b e e n  

o b t a i n e d  f o r  r o c k  u n i t s  of  Topley. S e v e r a l  of t h e s e  a g e s ,  e s p e c i a l l y  t h o s e  

t h a t  a r e  grouped n e a r  t h e  ea s t  end o f  F r a n c o i s  Lake, are  t a k e n  from a p a p e r  



by White, S i n c l a i r ,  I1arake:L and Dawson. 

u s u a l l y  two o r  more age  d a t e s  f o r  each  rock u n i t .  

The d a t e s  as shown a re  a v c r a g c s  of 

With r e f e r e n c e  t o  t h e  a g e  da t e s  a c r o s s  t h e  map, t h e  F r a n c o i s  g r a n i t e  

i s  younges t  a t  1 3 7  m.y. and Boer d i o r i t e  i s  o l d e s t  a t  184 m.y. 

t h e  a g e  da t e s  i t  can  b e  s e e n  t h a t  t h e  a g e s  can  b e  rough ly  g r o u p e d  i n t o  several 

I n  examining  

t i m e  p e r i o d s  o r  spans .  

137 t o  1 4 4  m.y.,  a n o t h e r  group a t  151 t o  152 m.y., a t h i r d  group a t  1 6 4  t o  

166 m.y. and a l a s t  e n t r y  a t  184 m.y. 

t a i l  t h e  r e s p e c t i v e  age  d a t e s  of r o c k  u n i t s  can  b e  c o r r e l a t e d  i n t o  t h e  In-  

t r u s i v e  L e v e l  model f o r  Topley I n t r u s i o n s .  

For  i n s t a n c e ,  t h e r e  i s  a p o p u l a t i o n  of  age -da te s  a t  

I n  a n a l y z i n g  t h e s e  groups  i n  more de- 

I n  t h i s  manner t h e  F r a n c o i s  g r a n i t e  a t ' 1 3 7  m.y., Casey a l a s k i t e  a t  

138 m.y. and B u t t e r f i e l d  g r a n i t e  a t  1 3 9  m.y. can  b e  c .onvenient ly  grouped 

as Upper L e v e l  i n t r u s i v e s .  

Upper Level and i t  i s  age-dated a t  1 4 2  m.y. 

w i t h i n  t h e  e x p e r i m e n t a l  e r r o r  r ange  of t h e  o t h e r  Upper Leve l  r o c k s .  

The L i m i t  q u a r t z  monzoni te  i s  a l s o  c l a s s i f i e d  as 

T h i s  age. d a t e  i s  c e r t a i n l y  

The Middle  Leve l  i n t r u s i v e s  a p p a r e n t l y  span  a l o n g e r  t i m e  p e r i o d  

r a n g i n g  from 1 3 9  t o  1 6 2  m.y. A t  t h e  t o p  of  t h i s  l e v e l  t h e  Glenannan g r a n i t e  

a t  139 m.y., N i t h i  q u a r t z  monzoni te  a t  140 m.y. and  Endako q u a r t z  monzoni te  

a t  1 4 2  m.y. are c l o s e l y  grouped.  A t  a n  i n t e r m e d i a t e  r a n g e  t h e  Ca ledon ia  

q u a r t z  monzoni te  a t  151 m.y. and S u g a r l o a f  g r a o d i o r i t e  a t  152 m.y. can  b e  

grouped.  A t  t h e  bot tom of t h e  Middle  Leve l  i s  S t e l l a k o  q u a r t z  monzoni te  a t  
~ 

162 m.y. T h i s  l a s t  d a t e  i s ,  by t h e  way, somewhat o l d e r  t h a n  t h e  age -da te  

t h a t  White and Dawson o b t a i n e d .  However w e  f e e l  t h a t  t h e  162  m.y. which was 

o b t a i n e d  f r o m  two s e p a r a t e  s a m p l e s  i s  r e p r e s e n t a t i v e .  

The Smith Creek d i o r i t e  age -da te  a p p e a r s  so:newhat anomalous.  The 

rock u n i t  has p e t r o l o g i c  f e a t u r e s  t h a t  f i t  b o t h  t h e  Middle and Lower Leve l s .  
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T[!e a g e - d a t e  a t  144 m.y. s u g g e s t s  t h a t  t h e  u n i t  shou ld  cor respond t o  N i d d l e  

Level .  

t h a t  t h e  A r  r a t i o s  and  %K f o r  Smith Creek a g e  d a t e  i s  q u i t e  l o w .  

t h e  age-da te  d o e s  n o t  conf i rm t h e  j u s t i f i c a t i o n  f o r  p l a c i n g  Smith Creek a s  

f i d d l e  L e v e l ;  i n s t e a d ,  p o s s i b l y  t h e  u n i t  would be  b e t t e r  c o r r e l a t e d  t o  a 

lower l e v e l  envi ronment .  

However w i t h  r e f e r e n c e  t o  t h e  n e x t  s l i d e  on second s c r e e n  i t  i s  seen 

As a r e s u l t ,  

The She ra ton  q u a r t z  monzoni te ,  T a l t a p i n  q u a r t z  d i o r i t e  and McKnab 

q u a r t z  d i o r i t e  are n e a t l y  ,grouped a t  1 6 4  t o  1 6 6  m.y. Then t h e r e  i s  an  appa- 

r e n t  a n d d e f i n i t e  gap i n  time and p o s s i b l y  i n  i n t r u s i v e  e v e n t  down t o  o l d e r  

Boer d i o r i t e  a t  184 m.y. 

With r e f e r e n c e  t o  t h e  Table  t h e  age-da te  f o r  Amphibol i te  i s  236 m.y. 

Th i s  a m p h i b o l i t e  i s  p a r t  of t h e  metamorphic a u r e o l e  t h a t  bounds t h e  Topley 

I n t r u s i o n s .  T h i s  age-da te  then p o s s i b l y  r e p r e s e n t s  t h e  age of metamorphism 

f o r  Cache Creek rocks .  

- 

I n  summary, t h e  age -da te s  are i n d i c a t i n g  t h a t  emplacement of Top- 

l e y  I n t r u s i o n s  f o r  Endako-Babine Lake area spanned a 50 m.y. p e r i o d  from 

E a r l y  t o  L a t e  J u r a s s i c .  F i e l d  ev idence  on c o n t a c t  r e l a t i o n s h i p s  between rock  

u n i t s  i n  t u r n  i n d i c a t e s  t h a t  t h e  b a t h o l i t h  probably  s e q u e n t i a l l y  evo lved  by 

a p r o c e s s  of magmatic d i f f e r e n t i a t i o n  from t h e  more b a s i c  and deep-sea ted  

i n t r u s i v e  p h a s e s  t o  t h e  f i n a l  s t a g e s  of upper  l e v e l  g r a n i t i c  s t o c k  and 

dyke - l ike  bod ies .  


