
GEOLOGY OF THE WEST CARBON CREEK AREA 

(930/15) 

By A. Legun 

INTRODUCTION 

The  West  Carbon  Creek  area  is  located 40 kilometres  west of the W.A.C. 
Bennett  Dam  in  northeastern  British  Columbia  (Fig. 7 7 ) .  Fieldwork  in 
1984 was  directed  toward  compilation  of  the  geology of a m,sjor  syncline 
which  contains  up to 1 200 metres  of  coal  measures. Previms work 
includes  that  of  Matthews (1947) ,  Stott  and  Gibson (19801, Legun (1983) .  
Stott (19831, and  personnel of Utah  Mines  Ltd.  and  Gulf  Canada  Resources 

Creek  licences of Utah  Mines  and the former  whiterabbit  lim-ence  block  of 
Inc. (1980-1983 assessment  reports).  The  area  includes  thl?  West  Carbon 

Gulf  Canada. 

1 

Figure 77. Location of the  West Carbon  Creek map-area. 

Previous  work  has  not  resolved  either  the  geology  or  the  stratigraphy of 

Canada  conflict  in  the  position,  thickness,  and  boundaries  of  the 
the  area.  Maps of Utah  Mines,  Gulf  Canada,  and the Geological  Survey of 

Cadomin,  Bickford,  and  Monach  Formations.  For a  time  the  coal  measures 
themselves  were  assigned to the  Bickford  Formation  (Stott  and  Gibson, 
1980) but  have  since  been  reassigned to the  Gething  Formation.  In  the 

to the south  Gulf Canada considered only a  few  hundred  metres  to  be 
north Utah  Mines reported more  than 1 000 metres of coal  measures,  while 
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Figure 78. West Carbon  Creek map-area (9?0/15). Geology of a  major 
coal-bearing  syncline  is shown. 
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present .   Stot t   (1983)  shows  Moosebar  and Gates  Formations t.o be  present 

Geological  survey  of Canada personnel  and by coa l  company personnel. 
i n  t he   co re   o f   t he   sync l ine :   t h i s   i n t e rp re t a t ion  is doubted  both by o the r  

The wr i te r   spent  16 f i e l d  days  tracing  and mapping g e o l o g i c   u n i t s   i n   t h e  
v i c i n i t y  of the   sync l ine .   F ie ld   da ta  was in tegra ted   wi th  ai., photograph 
examination  and  relevant  data  from  previous maps. Essentia1.s  of  the 
geology  are shown on Figure 78. The mapping  enabled  reinterpretation of 
t he   s t ruc tu re  and  the  stratigraphy. 

STRUCTURE AND STRATIGRAPHY 

The t r a c e  of t h e  Cadomin Formation  delineates  the  major  syncline.  The 
syncl ine  i s  f l a t  bottomed  and  box-like on Utah  Mines' l i cences   bu t   c loses  
and becomes very  t ight  southward on Gulf 's   former  l icences.   Tight 
fo ld ing   wi th  minor t h r u s t   f a u l t i n g  marks  each steep limb  of  the  fold. 
The s t r u c t u r e  may plunge  southeast  because  the  coal  measures  do  not 
extend  northward t o  Wil l i s ton  Lake. Similar  reasoning  suggests a 
northwest  plunge i n  the   south ,   therefore  a doubly  plunging  syncline. The 
syncl ine  i s  f a u l t e d   a t  i t s  south  end,  according t o  Gulf  Canada's  1982 
mapping. 

The a rea  of t h e  'box' s t r u c t u r e  i s  s t r u c t u r a l l y   d e l i n e a t e d  on  Figure '78. 
S t r a t a   a r e   f l a t   l y i n g   w i t h i n  an  elongate diamond-shaped  areti, whose north 
end is  ou t s ide   t he  map-area.  High  ground i n   t h e   s o u t h   h a l f  of t h e  
'diamond'  contains  the  uppermost  preserved  beds  of  the  Gething  Formation. 
An arenite marker u n i t   a t   t h e   b a s e  of a prominent h i l l   h a s  been 

very  top of diamond-drill  hole 82-8  (Utah  Mines). Beds above the  marker, 
c o r r e l a t e d   t o   t h e   n o r t h  and eas t .  To the   no r th  it corresponds t o   t h e  

which  comprise  the  remaining  120metre  height  of  the  hil l ,   have  not bteen 
in t e r sec t ed   i n   any  Utah  Mines' d r i l l   h o l e s  and a r e   a d d i t i o n a l   t o   t h e  

th ickness  of 1 100+100 metres for  the  Gething  Formation i s  ca lcu la ted  by 
sec t ion  measured  by S t o t t  on the   west   s lope of Mount Rochfort. A t o t a l  

the  writer. S t o t t  assigned s t ra ta  of the h i l l  t o  t h e  G a t e s  Formation. 
S t o t t ' s  Moosebar Formation is an  anomalously  thin  60-metre  mudstone 
i n t e r v a l  below t h e  marker. However, f i e ld   examina t ion   i nd ica t e s   t ha t   t he  
whole i n t e r v a l  i s  bet ter   ass igned  to   the  coal   measures   of   the   Gething 
Formation. 

BULLHEAD GROUP 

GETHING FOFMATION 

The Gething  Formation i s  a coa l  measure sequence  consisting of i n t e r -  
bedded t h i n   c o a l s   t h a t   a r e   u s u a l l y  less than 1 metre  thick,  carbonaceous 
sha le s ,  mudstone, s i l t s tone ,   a r en i t e ,   and   l e s se r   ca l ca reous   equ iva len t s .  

is i n  t h e   e a s t   ( f o r  example, Peace River Canyon s e c t i o n ) .  I : t  i s  a l s o  
In t h e  West Carbon Creek  area the sequence  appears t o  be sandier  than it 
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distinguished  by  the  presence  of  channel  conglomerates  5 to 10  metres 
thick  and  50 to 100  metres in  apparent  width.  In  the  flat-lying  beds  of 
the  'box'  structure,  channel  deposits  that  are  within  coal  measures 
correlate  laterally  with  extensive  sheet-like,  crossbedded  units  of 
arenite,  pebbly  arenite,  and  conglomerate.  One  of  these  'sheets'  is  the 
important  local  marker  unit  discussed  previously  that  is  exposed  beside 
the site  of  diamond-drill  hole  82-8  (Fig. 78). Other  channel  bodies 

be  fluvial overbank  deposits. 
correlate laterally  with  interbedded  coal  measure  lithologies;  these  may 

Gulf  Canada  trenched  one 3metre coal  seam  at  the  south  end  of  the 
syncline  in  the  Gething  Formation.  Their  single  drill  hole  was  spudded 
in  the  Cadomin  Formation;  therefore  it  left  the  interval of Gething 
Formation  untested.  In  the  north,  Utah  Mines  drilled  eight  holes in  the 
Gething  Formation  but  did  not  intersect  an  economically  interesting 
thickness  of  coal.  Worth  pursuing is a  1.5-metre  seam,  10  metres  below 
the  top  of  diamond-drill  hole  82-8.  It  should  also  be  present  in an 
undrilled  area to the  south,  in the vicinity  of  the  prominent  hill 
described  previously. 

CADOMIN  FORMATION 

The  Cadomin  Formation  is  characterized  by  thick,  up to  lometre, 
sandstone to pebbly  sandstone  units  with  thinner  recessive  intervals. 
Consequently  the  formation  tends  to form 'ribbed'  ridges  that  can  be 
traced on air  photographs.  The  proportion  of  resistant  units to 

Locally  thick  carbonaceous  recessive  intervals  develop  laterally so that 
recessive  intervals  varies  laterally  and  vertically  within  the  formation. 

pebbly  sandstones  or  vice  versa. 
basal  Gething  Formation  coal  measures  grade  into  upper  Cadomin  Formation 

In the  West  Carbon  Creek  area  the  Cadomin  Formation  varies  from 200 to 
275  metres  in  thickness,  comparable to thicknesses well to the east  in 
the  Butler  Ridge  area  (Legun, 1984). No westward  thickening  is 

which  suggests  that  the  source is not  from  the  west.  Perhaps  deposits  of 
indicated.  The  proportion  of  conglomerate  is  less  than in  the  east, 

the  Cadomin  Formation  are  related to the  outlet  of  the  Spirit  River 

required to resolve  this  question. 
channel  drainage  system  to  the  east  (McLean,  1977).  Paleocurrent  data  is 

Utah  Mines'  designation  of  a  thin (40 to 60metre) unit  as  the  Cadomin 
Formation is incorrect.  It  and  the  coal  measures  below  are  actually in 
the  Gething  Formation;  the  Cadomin  lies  stratigraphically  below. 

MINNES GROUP 

BICKFORD  FORMATION 

This  formation  consists of salt-and-pepper  sandstones,  massive  and  low 
angle  crossbedded  (flagqy)  arenite,  quartz  arenite,  carbonaceous  shale, 
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t h i n   c o a l s ,  and loca l   th in   beds  of g r i t .  The contac t   wi th   the  Cadomin 
Formation is g r a d a t i o n a l   t o   l i t h o l o g i c a l l y   d i s t i n c t .  The presence of 
f laggy  beds,   sa l t -and-pepper   sandstones,   and  local   quar tz   areni tes ,  

Rickford  from  the Cadomin Formation. On a i r  photographs  the  Bickford 
together  with  the  absence of th ick   pebbly   un i t s ,   d i s t inguishes   the  

t e n d s   t o   b e  a recess ive  band  between the  more r e s i s t a n t  u n i t s  of t h e  
Cadomin and Monach Formations:  exposure i s  f a i r   t o  poor. 

This  formation is d i s t i n c t   t o   t h e   s o u t h ,   w e s t  of Mount  Monach, bu t   l o ses  
l i t h o l o g i c a l   i d e n t i t y   t o   t h e   n o r t h .   T h e r e  it becomes increa.singly 
dominated by f l aggy   a r en i t e s  and ind is t inguishable  from t h e  Monach 
Formation,  except  for  the  presence of  carbonaceous  intervals,. The 
Bickford  Formation is about 150 metres th i ck  and appea r s   t o   t h i cken  
s l i g h t l y   t o   t h e   s o u t h   i n   t h e  Mount  Monach area.  It must thicken 
considerably between the re  and Mount Bickford where Stot t   (1981)  measured 
348 metres of sec t ion .  

MONACH FORMATION 

The  Monach Formation is t y p i f i e d  by u n i t s  of f laggy,   p lanar   to   sha l low 
crossbedded  arenites;   massive  arenite;  and  minor  amounts  of qua r t z  
arenite.  Coquinas of Buchia are present  toward  the  base of t h e  
formation i n  exposures   east  of t he   p r inc ipa l   sync l ine .  The Monach fo~rms 
the  top  of  a coarsening upward  sequence t h a t   b e g i n s   i n   t h e   s h a l e s  of t h e  
B e a t t i e  Peaks  Formation. The contac t  between the  two formations i s  
a r b i t r a r i l y   p l a c e d  where sha ly   in te rbeds  of t h e   B e a t t i e  Peak:s disappear;  
th ickness   var ies  from 100 t o  200 metres.   Sedimentary  structures  indicate 

depos i t s .  
a shallowing upward  marine  sequence  ending  with  beach  and  shoreface 

CONCLUSIONS 

The  Cadomin Formation i n  West Carbon  Creek area  i s  mappable  and  can  be 
used to   de l inea te   t he   bo rde r  of the  coal-bear ing  syncl ine,  as w e l l   a s   t o  
s epa ra t e   t he   s t r a t ig raphy  above  (Gething  Formation)  from t h a t  below 
(Minnes  Group). 

The maximum thickness  of Gething  Formation is  reached a t  thc: south end of 
the  f la t -bot tomed  port ion of the   sync l ine  on a f l a t - t o p p e d   h i l l   w i t h  
e l eva t ion  1 819 metres.   Total   thickness is 1 100t100 metres;. 

No Gates or  Moosebar Formation  rocks are p resen t   i n   t he   co re  of t h e  
syncl ine.  

Fluvial   channel   deposi ts   in   the  Gethinq  Formation  pass   la teral ly   into 
sheet- l ike  bodies  of pebbly  sandstone which l o c a l l y  form  marker u n i t s .  
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In t he   sou th   t he   sync l ine  becomes t i g h t  and   has   ver t ica l   d ips  i n  t h e  
a x i a l  zone.  Only t h e  lower p a r t  of the  Gething  Formation i s  p resen t  
t he re .  

The Bickford  Formation is th inner   than  on previous maps and i t s  t r a c e  on 
t h e  map d i f f e r s   cons ide rab ly  from i n t e r p r e t a t i o n s  by S t o t t  and Utah  Mines 
personnel.  The Bickford  Formation  has  poor  coal  development  and  loses 
d is t inc t ive   l i tho logica l   charac te r   nor thward ,  where it is increas ingly  
dominated by f l a q g y   a r e n i t e s   t h a t   a r e   t y p i c a l  of t h e  Monach Formation; 
t h i s  is i n t e r p r e t e d   t o   r e f l e c t  an  increasing  marine  influence  northward. 
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