
STRATIGRAPHY AND s m I n m m m y  m m s  ON THE 
BULL- I(OUNTAIN-PEACE  RIVER CANYON, CARBON CREEK AREA 

NORTHEASTERN  BRITISH  COLUMBIA 
(930/15, 16; 94B/1, 2) 

INTRODUCTION 

oriented  toward  gaining a g rasp  of t he   r eg iona l  and l o c , s l   s t r a t i g r a p h y  
A s  t h e  new District Geologis t  a t  Charlie l ake ,  1982 f ie ldwork was 

and  sedimentology of the   coa l -bear ing   sequences   in   the   Nor theas t  Coal- 
f i e l d .  In t h i s   r e g a r d  I am indebted t o  Dave Gibson  and Con S t o t t  of t he  
Geological  Survey  of  Canada, Paul Cowley and Norman  Duncan of Utah Mines 
Ltd.,  and Charlie Williams of Gulf Canada Resources  Inc. for  informat ive  
d i scuss ions .  

Fieldwork was concent ra ted  i n  t he  area between  Bullhead Mountain on t h e  
ea s t  and  Pardonet  Creek on the  west (F ig .   27) .  lhis a rea   i nc ludes   coa l  
licences of Utah Mines Ltd.,  Gulf  Canada  Resources  Inc..,  Shell Canada 
Resources  Limited,  and  Cinnabar Peak Mines Ltd.   Recently  published 
papers   on  the area inc lude   those  of Gibson  (19781,  St.ott and  (Gibson 
(1980),  and  Anderson (1980) .  

There are two coa l -bear ing   format ions   in   the  area, the  Gething  Formation 
of  the  Bullhead Group  and the  Bickford  Formation of thme Minnes ,:roup. 
The Gething  Formation  overlies  the  Bickford  Formation  and is  seps ra t ed  
from it by t h e  Cadomin Formation,  which is var iab ly   pebbly   sands tone   to  
conglomerate (see s t r a t i g r a p h i c  column, Table 1 ) .  Regional ly   the  
Cadomin Formation may rest on un i t s   l ower   i n   t he   success ion   t han   t he  
Bickford.  According t o   S t o t t   ( 1 9 7 3 )   t h i s  is due t o  a n  unconformity  which 
p rogres s ive ly   t runca te s   unde r ly ing   s t r a t a  i n  a southwest-northeast  
d i r e c t i o n .  

TABLE 1. S IWLIF IED STRATIGRPPHY OF THE  MiNNES AND  BULLHEAD GROUPS 

I N  THE BULLHEAD  MOUNTAIKPARDONET  CREEK  AREA 
(UPPER  JWASSIC+CWER  CRETACEOUS) 

BuI lhead  Gething  Formation b a l  measures 
& C U D  

Cadomin Formation Pebbly  sandstone, q u a r t z i t i c  
sandstone,  conglomerate 

Mlnnes 
Grou  p 

Bickford  Formation Carbonaceous  measures 

Monach F o r m t i o n   F e l d s p a t h i c  sandstone, minor 
mounts  of  q u a r t z i t e  

b a t t l e  Peaks Formation Interbedded  sandstone  and  shale 

b n t e i t h  Formatlon @ p e r   q u a r t z i t e s  
Lower grey  sandstones,, 

teldspathlc  sandstones 
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?he s t r a t i g r a p h y  of t he   a r ea  i s  n o t   y e t   s a t i s f a c t o r i l y   r e s o l v e d  (D. F. 
Stot t ,   personal   communicat ion) .   Problems  include:  

( 1 )  I d e n t i f y i n g   t h e  Cadomin Formation i n  p l aces  where i t  is  a sandstone 
r a t h e r   t h a n  a pebbly  sandstone  or  a conglomerate. I t  i s  d i f f i c u l t  
t o   d i s t i n g u i s h   t h e  Cadomin Formation  where i t  over l ies   sands tone   of  
formations  such  as  the Monach. 

( 2 )  I a t e r a l   f a c i e s   v a r i a t i o n s   w i t h i n   f o r m a t i o n s  of t h e  Minnes  Group. 
(3) lbe nature   of   the   unconformity a t  the  base  of   the Cadomin Formation. 

Does i t  have   r e l i e f   and   hence   con t ro l   t he   t h i ckness   and   d i s t r ibu t ion  
of  the Cadomin? 

The Carbon  Creek bas in   cont inues  to be a focus   o f   t hese   s t r a t ig raph ic  
d i f f i c u l t i e s .  For   example ,   coa l   measures   in i t ia l ly   ident i f ied  as Gething 
Formation were t empora r i ly   r e - in t e rp re t ed  to be  Bickford  Formation by 
S t o t t  and  Gibson (1980) .  

STRATIGRAPHIC  SETTING OF THE CADOMIN POPJWTION 

g r a p h i c   s e t t i n g   o f   t h e  Cadomin Formation i n  t h e  area. These are 
A number of s e c t i o n s  were examined i n   o r d e r  to e s t a b l i s h   t h e   s t r a t i -  

summarized as fo l lows  (see Fig.  2 1  f o r   l o c a t i o n ) :  

Ridge  Southwest of Mount  Monach 

Coal  measures  Gethinq  Formation 

Thick   un i t s   o f   pebbly   quar tz i t ic  
s a n d s t o n e ;   l o c a l   s i l t s t o n e  and 

Cadomin Formation 

recess ive   beds  
Grada t iona l   con tac t  ? 

Sal t -and-pepper   sands tone ,   s i l t s tone   Bickford   Format ion  
(calcareous) ,   mudstone,   carbonaceous 
s h a l e ,   c o a l  

Massive  f laggy  sandstone Monach Formation 

Bat t lesh ip   Mounta in   ( t r ibu tary  t o  Carbon  Creek  on w e s t  side) 

Coal  measures  Gethinq  Formation 

Th ick   un i t s  of  sandstone t o  pebble 
s a n d s t o n e ,   l o c a l   r e c e s s i v e   i n t e r b e d s  

Cadomin Formation 

Contact   covered 

Mass ive   qua r t z i t i c   s ands tone ,   s a l t -  
and-pepper  sandstone 

Monach Formation 

Eas t  of Carbon  Creek Road and  Carbon  Lake 

Coal  measures  Gething  Formation 

Pebb ly   qua r t z i t i c   s ands tones ,  
q u a r t z i t e   l o c a l l y  a t  base,  coal 

Cadomin Formation 

Con tac t   sha rp  

S a l t - a n d - p e p p e r   t o   q u a r t z i t i c  
sandstone,  minor  amounts  of  burrowed 
s i l t s t o n e  

Monach Formation 
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( 4 )  Bullhead  Mountain - w e s t  side 

Pebbly  sandstone,  conglomerate Cadomin Formation 

Contac t   sharp  

Fe ldspa th i c   s ands tone   ( f l aggy) ,  salt-  Monach Formation 
and-pepper   sands tone ,   kaol in i t ic  
q u a r t z i t e  bed near   top 

In te rbedded   fe ldspa th ic   sands tone ,  Beattie Peaks  Forma.tion 
burrowed s i l t s t o n e ,   b l a c k  mudstone 

p l a r t z i t e ,  minor  amounts  of  black 
mudstone,  feldspathic  sandstone,  dark 
grey   sands tone  

Monteith  Formation 

The Monach, Bickford,  Cadomin, and  Gething Formations are exposed .in t he  
'Whi te rabbi t '   l i cence  area of Gulf Canada Resources  Inc,. and i n   r i d g e s  
extending  southwest  and west of b u n t   b n a c h .  They comprise  the e,?mtern 

metres th i ck  and   grades   in to   the  Cadomin over a width of about  5 metres. 
limb  of a major syncl ine .  The Bickford  Formation is  several   hundred 

An i n t e r b e d  of sal t -and-pepper   sandstone,   typical   of   the   Bickford Forma- 
t i o n ,  l ies  above  the  10-metre   thick  basal ,   sparsely  pebbly  quartzi t ic  

east ,  on t h e  east  s i d e   o f   t h e  Carbon  Creek syncline, the  Bickford Forma- 
sandstone  of   the Cadomin Formation.  Nineteen  kilometres t o  the  north-  

burrowed s i l t s t o n e  (marine ? ) .  Off Carbon  Creek Road, c m  t he  west s i d e  
t i o n  is missing. mere the pebbly Cadomin Format ion   abrupt ly   over l ies  a 

o f   B a t t l e s h i p   W u n t a i n ,  it rests on f laggy  massive  sandstone  uni ts  
(Monach Formation ? ) . 
Either  the  Bickford  Formation  develops a marine  sandy  facies  eastward  or 
i t  is t runca ted  by the  regional   unconformity  descr ibed by S t o t t  (1973) .  

may hold  the  key. J u s t  west of  the  core of t he  a n t i c l i n e  on t h e  west 
Rocks i n   t h e   a n t i c l i n a l   s t r u c t u r e  near b u n t  Rochfort  arid b u n t  Wrigley 

s i d e s  of t he  two mountains, a t h i n  zone  of  Bickford  Fsrmation may be 
exposed. On a r idge   nor thwes t   o f   bunt   Wrig ley ,   Paul  Cowley O E  Utah 
Mines  Ltd. (personal  communication)  describes a carbonaceous  mudstone, 

q u a r t z i t i c )   s a n d s t o n e s  of the Cadomin Formation. HoWeVE!r, pebbly  sand- 
s i l t s t o n e ,  and  sandstone  sequence  that   underlies  salt-and-pepper ( t o  

s t o n e  below  and within  the  sequence makes i t  unclear  wt.ether i t  is a l l  
Cadomin or whether  both Cadomin and  Bickford  Formations are present..  

E a s t  of the  Carbon  Creek  basin a t  B u l l h e a d   b u n t a i n   t h e  Cadomin is 
s e p a r a t e d  from  underlying  mott led  (bioturbated ? )  quar t . z i t e  by s ,evera l  

mountain  along  the  hydro l i n e ) .  Below t h i s  are f e ldspa th i c   s ands tones ,  a 
cen t ime t re s  of c o a l   ( t h e   c o n t a c t  is exposed  only on t h e   s o u t h   s i d e  of t he  

sha ly   t r ans i t i on   zone ,  and q u a r t z i t e .  
c o r r e s p o n d   t o   e i t h e r   t h e  Monach Formation or a sandy  upper  facies of t he  

The f e ldspa th i c   s ands tones  

Beattie  Peaks  Fbrmation. The t r ans i t i ona l   s equence  below c o n s i s t s  of 
interbedded  quartzi te ,   b lack  shale ,   burrowed  mudstone,   fe ldspathic   sand-  
tone ,   and   fe r ruginous   sha le .  I t  is probably  the  Beatt ie  Peaks  Formation. 
This  sequence  grades downward i n t o  th i ck   qua r t z i t e   beds  of t he  Mclnteith 
Formation  which  are i n  ra ther   sharp   contac t   wi th   under ly ing   dark   g rey  
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sands tones   (a l so   Monte i th   Format ion) .  These dark  sandstones crop o u t  a t  
t h e   b a s e  of  Bullhead  Mountain on both i t s  w e s t  and  south  s ides .  

A t  Bullhead  Mountain  the Cadomin Formation is  i n  par t  conglomeratic  and 
l o c a l l y  more than 200 metres t h i c k   ( S t o t t ,   1 9 7 3 ) .  S t o t t  a l s o   d e s c r i b e d  
30 metres of  conglomerate a t  t he  mouth of  Carbon  Creek. A t  R a t t l e s h i p  
Mountain,  however,  only  one  10-metre bed was pebbly  and  the t o t a l  th ick-  
ness   o f   the   format ion  is a t  most 200 metres. In   the  Mount Rochfort-Mount 
Wrigley area t h e  Cadomin is  predominantly  sandstone. Its appearance is 
n o t   d i s t i n c t i v e  and i t  was  mapped as p a r t  of t he  Monach sandstone.  As a 
consequence,  pebbly  sandstones  that  are s t r a t i g r a p h i c a l l y  much h i g h e r   ( i n  

Monach t h e  Cadomin is appa ren t ly   t h i ck  (400  metres ? )  but   on ly  s p a r s e l y  
the  Gething Formation) ,  were mis l abe l l ed  as Cadomin. Southwest of Mount 

pebbly (maximum c l a s t   s i z e  2 t o  3 centimetres).  C l e a r l y   t h e  Cadomin 
Formation is  not  a simple westward  thickening  and  coarsening  fan of 
f l u v i a l   s e d i m e n t .  A local isopach map, d i s t r i b u t i o n  of pa leocurren t   f low 
d i r e c t i o n s ,  and  maximum c l a s t   s i z e  are requi red   to   de te rmine   what  
c o n t r o l s  i t s  th i ckness  and l i t ho logy  i n  the  Bullhead  Mountain-Pardonet 
Creek  area.  

TRACE F'OSSILS 

Beatt ie  Peaks  Formation  along  Carbon Lake Road. Abundant v e r t i c a l   p i p e -  
Some ra ther   spec tacular   examples  of t r a c e   f o s s i l s   a r e   e v i d e n t  i n  t h e  

ver t ica l   20-cent imet re-deep  U-shaped  and s t eep ly   i nc l ined   rh i zocora l l i um 
l i k e  burrows  up t o  3 cen t ime t re s  i n  diameter  are present as well  as 

deve loped   i n  a number of regressive,   coarsening  up  sequences  (shale-  
burrows  (U-shaped  and s p r e i t e - f i l l e d ) .  They are p a r t i c u l a r l y  well 

s a n d s t o n e ) .  The s t ructures  correspond to t h e   S k o l i t h o s   f a c i e s  of 
Se i l ache r   (1967)   and   r ep resen t   suspens ion   f eede r s   found   i n   t he   sha l lowes t  
p a r t s  of the   sea .  

PEACE RIVER CANYON 

a long   t he  n o r t h  s h o r e   t o  Gething Creek. It has  been p rev ious ly  descr ibed  
A s e c t i o n  was examined s t a r t i n g  a t  t he  toe  of t he  dam and cont inuing  

by S t o t t   ( 1 9 7 3 ) ,  McLearn (1923) ,  and o t h e r s .  The f i r s t  57 metres of t h e  
sequence a t   t h e   t o e  of t h e  dam inc ludes  three th ick   sands tone   un i t s   and  
i s  a s s i g n e d   t o   t h e  Cadomin Formation by S t o t t .  These u n i t s   a r e   g r i t t y  a t  
t h e   b a s e ,   f i n e  upward,  and a r e  ripple cross- laminated a t  the   top .  The 
middle  zone  has  extensive  convoluted  bedding. The u n i t s  a l l  have a s h a r p  
f l a t  base and two of t h e   t h r e e  are marked by inc l ined   i n t e rbedd ing  of 

sugqes t   t he   s ands tone   bod ie s  may represent d i s t r i b u t a r i e s  of the  lower or 
sandstone  and  shale  a t  t he   t op  and c o a l  a t  the  base.   These  features  

p l a in .  Fo ramin i f e ra   i nd ica t ing  marine in f luence  were c o l l e c t e d  by 
t r a n s i t i o n a l   d e l t a   p l a i n   r a t h e r   t h a n   f l u v i a l   c h a n n e l s  of the   upper   de l ta  

Chamney (in S t o t t ,  1973)  from f iner   sedimentary  rocks  between  the 
sands tone   un i t s   bu t   accord ing   to   Gibson   (personal   communica t ion)   the  work 
requires re-examination. The overlying  Gething  Formation  sediments are 
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predominantly a monotonous,   repeated  sequence  of  sandstone,  horizontally 

c h a n n e l   s t r u c t u r e s ,  l a t e ra l  acc re t ion   bedd ing   ( i nd ica t ive  of  meandering), 
i n t e rbedded   sha le ,  and coal. I n t e r e s t i n g   f e a t u r e s  do inc lude  some 

minor upward coarsening  burrowed  sequences  (bay f i l l s  ? ) ,  and  Coal- 
bounded  c revasse   sp lay   depos i t s .  

Var ious   f lo ra l   and   faunal   co l lec t ions   have   been  made from the  Gething 
Formation i n   t h e  Peace River Canyon.  They include  dinosaur  bones  and 

cycads,   and  conifers .  The writer r e c e n t l y   c o l l e c t e d  a Well-pKeSeKVed 
t rackways,   pelecypods,   foraminifera ,  spores, and  remains  of  ferns, 

s i l i c i f i e d  tree t r u n k   i n   t h e  east  s i d e  of the  canyon i n  . v i e w  of t he  dam. 
The trunk  measures  about a metre in   d iameter   and  a mt?tre i n   h e i g h t .  
Growth r ings  are well  preserved   and   a l te rna t ing   th in  <and thick  bands 
a p p e a r   t o   i n d i c a t e   s e a s o n a l   v a r i a t i o n s  of climate a t  t h e  time of  growth. 
Excavat ion   revea led   tha t  a laminae  of  coal  enveloped the: bur ied  part  of 
t he   t runk  and  extended  under  the f l a t   b a s e  of the  t runk;   perhaps it 
rep resen t s   o r ig ina l   ba rk .  A number of t h i ck   roo t s   ex t end   r ad ia l ly   and  
h o r i z o n t a l l y  from the  base.  This sugges ts   tha t   the   roo t ! j  were tapping a 
h igh  water t ab le .  The trunk  (weighing  nearly 1 400 kilograms)  has  been 
t r a n s p o r t e d   t o   C h a r l i e  Lake  and even tua l ly  w i l l  b e   p l a c e d   i n   t h e   F o r t   S t .  
John museum. 
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