
TELKWA COALFIELD, WEST-CENTRAL BRITISH COLUMBIA 
(93L) 

By J. K W  

INTRODUCTION 

The 'Pelkwa C o a l f i e l d  i s  s i t u a t e d  a few ki lometres   southwest   of  TeWm and 

Canadian  National  Railway l i n e  and Highway 16 run  through  the town of 
18 k i lomet res   south  of Smithers i n  wes t - cen t r a l   Br i t i sh  Columbia. The 

Telkwa t o   t h e   p o r t  of Prince  Rupert ,  370 k i lomet res  west of the Telkwa 
C o a l f i e l d ,  

a t i o n  had  been  concentrated  on  the  coal  seams exposed  a long  the  val leys  
Af t e r   t he  i n i t i a l  d i scovery  of coal about  1900 u n t i l  the   1950 ' s ,   explor -  

o f   t h e  Telkwa River  and  Goathorn  Creek  (Dowling,  1915;  Bl.sck,  1951)  (Fig. 

deeply  through  the  thick  overburden.   Volcanic   or   int rustve  rocks  under-  
3 4 ) .  Telkwa coa l   measures   c rop   ou t   on ly   in  a few va l l eys   t ha t   have   cu t  

l i e  most  of  the  higher  r idges  around  the  Wlkwa  Coalfield.  Ihe Telkwa 
bas in  l ies  near t h e  southern  boundary of Rowser successoc  basin  north of 
Skeena Arch within  the  Intermontane Eelt of the  Canadian  Cordi l lera  
(T ippe r  and  Richards,  1976; Carter, 19811,  and  the Telkwa c o a l   w a s u r e s  
compr i se   pa r t  of a Mesozoic  volcanic  and  sedimentary  sequence c u t  hy 
g r a n i t i c   i n t r u s i o n s  of Late Cretaceous and Ear ly   Ter t ia ry   age .  

I n  1969,  Canex Placer  Ltd.  conducted a d r i l l  program t o   e x p l o r e   t h e  
n o r t h e r n   p a r t   o f   t h e   c o a l f i e l d .  S i n c e  1979, Crows Nest Resources  Limited 
has  conducted a n  ex tens ive   exp lo ra t ion  program t o   d e l i n e a t e  econom1.c c o a l  
seams of the  lklkwa  Coalfield.   Mining t o  da t e   has   cons i s t ed  of rela- 
t i v e l y  small  scale underground  and  open p i t  ope ra t ions  i n  the  val ' leys  of 
t h e  Telkwa River  and  Goathorn  Creek. Growth i n  mining  has  been  hampered 
by  the  l imited  geological   understanding  of   the  coal   measures   and  their  
coal resource p o t e n t i a l .  

The present project was i n i t i a t e d  i n  e a r l y  August o:f 1982 with t h e  
fol lowing  terms  of   reference:  
structural  deve lopnent ,   depos i t iona l   envi ronnents ,  and geologic age of 

d e s c r i p t i o n  of tk.e s t r a t i g r a p h y ,  

d e f i n i t i o n  of t he  areal  ex ten t   o f   the   coa l  measures, and t h e i r   r e l a t i o n -  
t h e  Telkwa b a s i n ;   t h e   c o r r e l a t i o n  of c o a l  seams and t h e i r   q u a l i t y ;  

h i p s  to sur rounding   rocks .   This   repor t   p resents   p re l iminary  restllts of 

mapping,  conducted a t  s c a l e  1 : l O  000,  was based   on   inves t iga t ion  of out-  
the  fieldwork  conducted  between  August  and  September of '1982. Geological  

c r o p s  and  examination  of d r i l l   co res .   F i e ldwork   fo r   t he   p ro j ec t  w i l l  be 
completed  during  the summer of  1983. 

STRATIGRAPHY OF THE TELKWA COAL llEAsURES 

The  Telkwa coal  measures c a n  be subdiv ided   in to   the  Iower, Middle,  and 
Upper uni t s   (F igs .   34 ,  35, and 36) .  
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F1 y r e  34. Slnpllfled geolog of the l e l k w a  Coa l t l e16  
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F l p r e  35. GeoIogIcaI cross-sections, Telkwa Coal f  I t~ ld  

The Lawer u n i t  c o n s i s t s  of conglomerate,   coarse  to  f ine-grained  sand- 
stone,  mudstone,  and coal seams. This   uni t   compriges  t h e  lower p a r t  of 
t h e  Telkwa c o a l  measures. I ts  thickness   var ies   f rom 115 t o  1 2 0  metres. 
U p  to seven   f in ing-upward   rhy thmi tes   charac te r ize   ver t ica l   sec t ions  of 
t h i s  u n i t .  Each rhythmite  shows a g r a d u a l   l i t h o l o g i c a l   v a r i a t i o n  up 

grained  sandstone  to   f ine-grained  sandstone  or   mudstone.  The individual 
s e c t i o n  from  conglomerates  or  coarse-grained  sandstone  through medium- 

rhythmites  vary  in  thickness  from 4 t o  40 metres. 
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Conglomerates  occur i n  some of  the  f ining-upward  rhythnites,  but. only 
nea r   t he   base  of t he  Lawer u n i t .  Most conglomeratic  layers  consj.st   of 
subangu la r   t o   sub rounded ,   r e l a t ive ly   we l l - so r t ed   c l a s t s   t . ha t   dec rease  i n  
s i z e   u p   s e c t i o n  from cobbles   through  pebbles   to   granules .  The conglom- 
e ra t i c  l aye r s   va ry   i n   . t h i ckness  from 50 cen t ime t re s   t o   15  metres. Most 

agglomerates  and t u f f s  of b a s a l t i c ,   a n d e s i t i c ,  o r  dac i t ic  composition. 
o f   t he  clasts o r i g i n a t e  from red,  green, o r   g r e y  volcanic   f lows,  

The coarse-grained  sandstones are mainly maroon, purp le ,   o r   g rey .  They 
are up t o  10 metres thick  and  similar  in  composition  to  the  conglomer- 
a tes .  The  medium to   f ine-gra ined   sands tones   a re   purp le ,   g rey ,  o:c dark 

b l ack ,  o r  brown and range from 2 to 25 metres i n  th ickness .  I n  t he  upper 
grey ,  and range up t o  40 metres i n  th ickness .  The mudstones are grey, 

p a r t  of t h e  mwer u n i t ,  mudstone l aye r s  a t  the  tops of the  fining-upward 
rhythmi tes  are r e l a t ive ly   t h i ck .   These  mudstone l a y e r s   a r e   c l o s e l y  
a s soc ia t ed   w i th   coa l  seams. C o a l i f i e d   p l a n t   d e b r i s  up to   15   cen t ime t re s  

w i t h i n  the   conglomera tes  and coarse t o  medium-grained sandstones.  
long, 5 cent imetres   wide,  and 2 centimetres th i ck   a r e  randomly s c a t t e r e d  

The Lawer u n i t   t y p i f i e s  a f l u v i a l  c las t ic  sequence. The conglomerate  and 
commonly crossbedded,  coarse  to  medium-grained  sandstone  layers  are 
l e n t i c u l a r  i n  shape  with  l imited la te ra l  extension,  and represent r e l a -  
t ive ly   h igh-energy   channel   depos i t s .  The f ine-grained  sandstones  and 
mudstones  form l a t e ra l ly   ex t ens ive   l aye r s   and   r ep resen t   r e l a t ive1 .y  low- 
energy  f lood  plain  deposi ts .  

The  Middle u n i t   c o n s i s t s  of 90 t o  140 metres of medium to   f i ne -g ra ined  
sandstones  and  mudstones.   This   uni t   comprises   . the  midd1.e s t r a t a  of t he  
Telkwa coal  measures.  'Ihe rocks  are   green,   grey,   or   black.  They  form 

u p   t o  100 metres thick  and  over 1 k i lomet re  long i n  l a t e r a l   e x t e n t .  
r e l a t i v e l y  th i ck  and l a t e r a l l y   e x t e n s i v e   l a y e r s .  Some of t h e   l a y e r s   a r e  

Loca l ly ,   the   Middle   un i t   conta ins   severa l  2 to 20-metre-thick  fining- 
upward  rhythmi tes. Fach  rhythmi te begins  with  medium-grained  sands  tone 
and  ends  with  f ine-grained  sandstone  to  mudstone.  Although  these 
rhythmic s e q u e n c e s   r e p r e s e n t   f l u v i a l  deposits,  loca l   sha l low mar ine  
i ncu r s ions   i n   t he   Midd le  u n i t  a r e   a l s o   s i g n a l l e d  by the nol luscan  faunas 
tha t   inc lude   brachiopods .  

and c o a l  seams. This u n i t  comprises the upper s t r a t a  of t he  Telkwa c o a l  
The Upper u n i t  c o n s i s t s  of more than 330 metres of s a n d s t m e s ,  mudstones, 

measures. The lower p a r t  of t h i s   u n i t   c o n s i s t s  of up t:o 180 metres of 
medium to  f ine-grained  sandstones,   mudstones,   and  coal seams. This  
success ion   cons i s t s  of up to eight  fining-upward  rhythmi.tes  that  change 

and   coa l  seams. Ind iv idua l  rhy thmi tes   a re  10 to 30 metres th ick .  
from  medium-grained sandstone through  f ine-grained s a n d s t o n e   t o  mudstone 

C o a l i f i e d   p l a n t   d e b r i s   u p   t o  5 cen t ime t re s   ac ross   a r e  conmonly sca . t te red  
wi th in  the sandstones.  The upper   par t  of t h i s   u n i t  is more than  150 
metres i n   t h i c k n e s s ,   c o n s i s t i n g  of  mudstone  with s u b o r d x a t e  amounts of 
fine-grained  sandstone  and  marl .  The rocks are greenish g rey   o r   da rk  
grey.  
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The &per  u n i t  i s  a f l u v i a l   c l a s t i c   s e q u e n c e   c o n s i s t i n g   o f  rmch f i n e r  
grained  sedimentary  rocks  than  those  of  the Lower u n i t .   T h i s  u n i t  
r e p r e s e n t s   r e l a t i v e l y  low-energy,   recessive  f luvial   deposi ts .  

P l a n t   f o s s i l s   a r e   r e l a t i v e l y   a b u n d a n t ,  and occur main ly  i n  the Lower and 
Upper u n i t s .  Hacquebard, et dl. ( 1 9 6 7 )   i d e n t i f i e d  these f o s s i l   p l a n t s  
and  determined them t o  be  of Iower Cretaceous  age.   Concretions  up  to a 
f e w  met res   across   a re  common i n  i r o n  and  carbonate-rich  rmdstones and 
sandstones  of   the  Telkwa coal  measures.  Clay  rip-ups,  loading,  slumping, 
f l a s e r s ,   c o n v o l u t i o n ,   t h i n   l a m i n a t i o n s ,   s c o u r   f i l l i n g ,  and b io tu rba t ion  
a r e   a l s o  common i n  most  rmdstones  and  sandstones  of  the  coal  measures. 

E r o s i o n   s t r i p p e d   o f f   m c h  of  the  *per  and  Middle u n i t s  i n  places  from 

from a  few metres t o  more than  100  metres  outside  major  valleys i n  t he  
t h e  Telkwa Coal f ie ld   (F igs .  35 and  36).  Overburden  ranges i n  t h i ckness  

c o a l f i e l d .  

HAZELTON VOLCANIC ROCKS 

composed  of red, purp le ,  green,  or  grey flow and p y r o c l a s t i c   r o c k s  
The T e l k w a  coal measures unconformably o v e r l i e  a volcanic  sequence 

(F igs .  34,  35,  and 3 6 ) .  Tnese   vo lcan ic   rocks   a r e   o f   dac i t i c ,   andes i t i c ,  
o r   b a s a l t i c   c o m p o s i t i o n .   m e   c o n t a c t  i s  c l e a r l y  a n  unconformi ty   tha t  is 
marked by basal   conglomerates   or   coarse-grained  sandstones of t h e  Telkwa 
coa l   measu res   t ha t  l i e  on the   uneven,   erosional   surface  of  t h e  volcanic  

They a r e  of L o w e r  J u r a s s i c   a g e  (Sinemurian t o   e a r l i e s t  Pl iensbachian)   and 
sequence. S imi la r   vo lcanic  rocks  occur ou t s ide   t he  Telkwa Coal f ie ld .  

c o m p r i s e   p a r t  of t h e  Howson s u b a e r i a l   f a c i e s  of t h e  Telkwa  Formation, a 
lower s t r a t i g r a p h i c   u n i t  of the  Hazelton Group (Tipper  and  Richards, 
1976). 

BULKLEY INTRUSIONS 

A ma jo r   i n t rus ion  of po rphyr i t i c   g ranod io r i t e   and   qua r t z   monzon i t e   cu t s  
t h e   c o a l   m e a s u r e s   a t   t h e   n o r t h  end  of  the  Telkwa  Coalfield  (Figs.  34 and 
3 5 ) .  This stock i s  one   of   the   wper   Cre taceous   (70   to  84 M a )  Eulkley 
intrusions  (Carter ,   1981) .   Elsewhere,   the   coal   measures   are   a lso cut by 
up  to   1O-metre- thick  quartz   porphyry  dykes  which  are   s imilar  i n  composi- 
t i o n   t o   t h e  major   intrusion,  and by up to  Z-metre-thick  mafic  dykes  of 
unknown age. 

STRUCTURAL FRAMEXORK 

The Telkwa coal  measures  dip  mostly 5 t o  15 d e g r e e s   t o   t h e   n o r t h e a s t  or 
e a s t   ( F i g s .  34 and  35). However, f a u l t i n g   c a u s e s   l o c a l   v a r i a t i o n s   d u e   t o  
d rag   fo ld ing   o r   b lock   t i l t i ng .   These   f au l t s   d ip   mos t ly   a t   h igh   ang le s  
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sou th ,  OK nor theas t .  Some crea ted   in tense ly   b recc ia ted   and   sheared   zones  
ranging  from 70 to 90 degrees  and strike northwest,   east-west,   north- 

u p   t o  5 metres wide t h a t  commonly con ta in   b recc ia t ed  and  sheared coal 

of  up to 30 metres (Figs .  34 and  35).  Mafic  dykes  intruded  along some of 
seam blocks.  The h igh-angle   fau l t s  show reve r se  or norma:t displacements  

t h e   n o r t h w e s t e r l y   f a u l t s ,  and a l l  mafic  and f e l s i c  i n t . c u s i o n s   a r e   a t  
l e a s t  p a r t l y   f a u l t   c o n t r o l l e d .  The m f i c  dykes are int:ensely  sheared 
a n d ,   l o c a l l y ,   a r e   a l t e r e d  t o  ta lc  s c h i s t .  

The coal   measures   appear   to   be bounded by a number of nor thwes ter ly  

f i e l d .  The n e t  d isplacements  on  these  boundary  faul ts  appear to he 
t r e n d i n g   h i g h - a n g l e   f a u l t s   t h a t   a r e   p a r a l l e l   t o  f a u l t s  wi.thin  the  coal-  

mainly ve r t i ca l  and  range  from 50 t o  300 metres. 'Ihe Tekwa   coa l   has in  
h a s  a h o r s t  a n d   g r a b e n   c o n f i p r a t i o n   t h a t   c o n s i s t s  of two . :>aralkl ,  major 
grabens   tha t   conta in   coa l   measures   separa ted  by  a cen t r a l .   ho r s t  made up 
of  Hazelton  volcanic  rocks. 

COAL SEAMS 

The c o a l   i n   t h e  Telkwa b a s i n   o c c u r s   i n   t h e  Lower and Upp,sr u n i t s   ( F i g s .  
34,  35,  and  36). Coal seams, the re fo re ,  are c lass i f ie ' j  as lower and 
upper sequences. 

The lower sequence  consis ts  of up t o   f o u r   c o a l  seams, 1 t o  15 metres 
a p a r t ,   t h a t   o c c u r   n e a r   t h e   s t r a t i g r a p h i c   t o p  of t h e  Lower u n i t .  
I n d i v i d l a l   c o a l  seams range  from 1 to 6 metres and  aggregate  zones  from 2 
t o  1 2  metres i n  th ickness .  The lower  coal sequence  extends  cont inuously 
throughout   the  Telkwa Coa l f i e ld  and v a r i e s  from 2 t o  40 metres i n  
thickness .  

F o l l o w i n g   i n f i l l i n g  of the  uneven,  eroded  surface of the  older  Hazelton 
t e r r a n e  by f l u v i a l   d e p o s i t s  of the  Lower u n i t  of t h e  Telkwa c o a l  
measures, a n  extensive  f lood  plain  developed  and  bogs  pers is ted long 
enough f o r   p o t e n t i a l l y  economic c o a l  seams t o  form. Per iodic   f looding  
and   depos i t ion  of r iver  mds  occurred.  The c o a l  swamp and f l o o d   p l a i n  
environment w a s  a l tered a n d  ended by mar ine  incurs ions .  Sedi.ments 
depos i t ed   du r ing  a few shor t - t e rm  t r ansg res s ions  and  r eg res s ions  mark t h e  
end of the  lower  coal  sequence. 

The upper  coal  sequence consists of u p  to 1 3   c o a l  seams. It l ies  .in t h e  
lower p a r t  of the   @per  u n i t .  P o t e n t i a l l y  economic c o a l  seams a r e  

upward  rhythmites   of   f luvial  c las t ic  rocks .   In t e rva l s  bet:ween i n d i v i d u a l  
c lose ly   assoc ia ted   wi th   b lack   mds tone   layers  a t  t he  tops of f in ing-  

c o a l  seams range  from 2 to 20 metres, a lmos t   t he   t h i ckness   o f   i nd iv idua l  
f ininq-upward  rhythmites.  Coal seams range   i n   i nd iv idua l   t h i ckness  from 
1 to 5 metres and in   agg rega te   t h i ckness  up to 26 metres. 

metres. h r i d e n t l y ,   e u t r o p i c   c o a l  swamps and  f lood  plains   developed  again 
The upper  coal  sequence  occupies a s t r a t i g r a p h i c   i n t e r v a l  of 20 .to 1 7 0  

i n  a recessive,   low-lying  f luvial   environment ,   fol lowing  deposi t ion of 
the  Middle  unit. 
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The sap rope l i c  coa l  c o n s i s t s  of b l ack ,   du l l  canneloid type with v i t r a i n  
Both sap rope l i c  and humic c o a l s  comprise  the lower  and upper coa l  seams. 

s t r i n g e r s   l e s s   t h a n  1 millimetre thick  and  up  to a  few per c e n t  of 
d i s semina ted   py r i t e .  This coa l   r ep resen t s   l imn ic   gy t t j a   depos i t s .  The 
humic c o a l   c o n s i s t s  of a l t e r n a t i n g   c l a r a i n  and  durain w i t h  occas iona l ly  

moor d e p o s i t s .  The  lower and  upper c o a l   s e a m s   h a v e   v i t r i n i t e  
abundan t   v i t r a in  and  fusain. This coa l  represents   l imno-telmatic   reed 

r e f l e c t a n c e s  (% nux.)  of 0.6 t o  0.9 per  cen t .  Although  the  lklkwa  coal 
r e p r e s e n t s   l a r g e l y   l i m n i c   t o   t e l m a t i c   d e p o s i t s ,  it may a l s o   c o n t a i n  
p a r a l i c   c o a l   l o c a l l y  due t o   t h e  marine incursions  near   the  top  of   the 
lower coal  sequence  and  near  the  base  of t h e  upper  coal  sequence. 

Natural   burning  occurred i n  l i m i t e d   p a r t s  of some coa l  seams t h a t   c r o p  
o u t  i n  the   s teep   c l i f f s   a long   Goathorn   Creek .   These   burn t  seams occur   i n  
zones   t ha t  l i e  w i t h i n  10 metres of the  base of the  overburden. The 
sed imentary   sec t ions  w i t h  bu rn t   coa l  seams show l o c a l   c o l l a p s e   o r   c r a c k l e  
s t ructures ,   red  oxidat ion  zones,   mel ted  rock  f ragments ,   and  res idual   ash 
l aye r s .  

CONCLUSIONS 

The Te lkwa  coal  measures can be subdivided i n t o  t h r e e   s t r a t i g r a p h i c a l l y  
s ign i f i can t   nap   un i t s   w i th   r e spec t   t o   t he   po ten t i a l ly   economic   coa l  
seams:  the Lower un i t ,   t he  Middle u n i t ,  and the Upper u n i t .  

Maximum th ickness  of the  coal  measures  succession  reaches 400 metres. 
S t r a t i g r a p h i c  columns show t y p i c a l ,   v e r t i c a l l y  and l a t e r a l l y   a c c r e t i n g ,  
f l u v i a l   c l a s t i c   s e q u e n c e s   w i t h   p e r i o d i c   m a r i n e   i n c u r s i o n s .  The f l u v i a l  
sequences  appear  to  comprise  channel  lag,  p o i n t  bar ,   braided  bar ,   levee,  
crevasse-splay,  and f lood   p la in   depos i t s .  

p a r t  of t h e  Upper un i t .  In e a c h   u n i t  they occur near t h e  tops  of most 
Coal seams occur a t   t h e  upper part of the Lower  u n i t  and a t   t h e  lower 

f in ing -upward   f l uv ia l   c l a s t i c   rhy thmi te s .  The lower  coal seams can be 
t raced  cont inuously  throughout   the  lklkwa  Coalf ie ld   within a r e l a t i v e l y  
n a r r o w   s t r a t i g r a p h i c   i n t e r v a l .  The upper   coa l  seams a r e   r e l a t i v e l y   t h i c k  
and are   best   developed i n  the   southern   ha l f   o f   the   coa l f ie ld .  

The coal  measures  are  probably of Lower Cxetaceous  age. They  uncon- 
formably  overl ie   Hazel ton  volcanic   rocks,   and  Bulkley  intrusions  intrude 

grabens and  were pro tec ted  from eros ion .  
them. The lklkwa  Coalf ie ld   exis ts   because  the  coal   measures  l i e  i n  two 
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LEGEND 

QUARTZ-FELDSPAR  PORPHYRY  SYMBOLS 

:PORPHYRITIC GRANODIORITE DIAMOND-DRILL HOLE . . . . . . . . . .  .- 

=QUARTZ PORPHYRY  GEOLOGICAL  CONTACT, 
. . . . . . . . . .  """.1 o e o a  DIORITE 

APPROXIMATE 

. . . . . . . . .  3 VOLCANIC ROCKS 
FAULT, ASSUMED.. 

(GEOLOGY A F T E R  COMPANY PLANS] 

F l q r e  31. Geoloq of Porphyry Creek prospect. 
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