
GEOLOGY AND GRAVITY SURVEY OF THE TWJMFXN COAL BASIN 

(92H) 

By B. la. Church and D. Brasnett 

INTFCODUCTION 

This   repor t   rev iews   the  coal depos i t   and   hos t   rocks  of the  TUlameen bas in  
i n   t h e   l i g h t   o f  new geo log ica l  and geophysical   data .  The new information 
i n c l u d e s   p e t r o l o g i c a l  and age determinat ions,  and a g rav i ty   su rvey   t ha t  
g i v e s   i n s i g h t   i n t o   t h e   s t r u c t u r e  of the  basin.  

HISTORY 

Coal was discovered  near  Blakeburn  Creek  in  the TUlameen b a s i n   p r i o r  t o  
1900.  In  1904 c o n t r o l  of t h e   d e p o s i t  was secured by 8.13. Coal and Coke 

menced s imul tanecus ly   on   the   nor theas t   s ide   o f   the   bas in   on   Col l ins   Gulch  
Co. a n d   t h i s  was soon  followed by large-scale explora t ion .  Work com- 

and  near  Blakeburn  Creek to the  scuth.   Act ivi ty   cont inued  over   the  next  
30  years   with  the  development   of   f ive  undergrcund  mines  in   the  Blakeburn 
area. 

mine Nos. 1 and 2. An aer ia l  tramway was cons t ruc ted  1.n 1920 tcl ca r ry  
In  1913  Coalmont Collieries Ltd. g a i n e d   c o n t r o l   a n d   i n i t i a t e d  work a t  

processed  and readi ly   t ranspor ted   to   marke ts .  Mines N c j .  3 and 4; began 
t h e  coal from  the  minesi te  to the   ra i lway a t  Coalmont where i t  could  be 

ope ra t ions   i n   t he   mid - l920 ' s ,  however, f loods  and f i r e s   c a u s e d   t h e i r  
e v e n t u a l   c l o s u r e s   i n   t h e  mid-1930's. The l a s t  opera t ing  mine, No. 5, 
opened   in  1931 and  produced for nine  years .   In  24 years  of opera t ion  
2 144  657 tonnes of c o a l  were shipped  from  'Iulameen C o d f i e l d .   I n   t h e  
y e a r s  1954 to 1957, m l l i n ' s  S t r ip  Mine Ltd. operated ,st Blakeburn, a t  
t h e  s i t e  of some of the  old  underground  workings,  producing  148 239 
tonnes  of coal. Imperial Metals & Power Ltd. cont inued  act ive  explora-  
t i o n   i n   t h e   1 9 6 0 ' s   w i t h  rmch t r e n c h i n g   i n  the northwest par t  of the 
basin.  Cyprus Anvil  Mining  Corporation  continued t h i s  work: p l u s  
a d d i t i o n a l  diamond d r i l l i n g   i n  1977  and  1978 under  option  agreement. 

GmLOGICAL  SETTING 

o u t l i e r   w i t h   a n  e l l i p t i c a l  northwest-southeast   e longated  sedimentary  core  
The  'Iulameen bas in ,   cen t red  2 k i lomet res  west of Coalmont, is a T e r t i a r y  

basin  has   been  previously  descr ibed by Camsell (1913) ,  Rice (1947) ,  Shaw 
measuring 5.4 ki lometres   by 3.6 ki lometres   (Fig.  1 6 ) .  'Lhe geology of the  

(1952) ,  and  Evans (1978)  and  examined i n   s p e c i f i c  aspects by Hil.ls, et 
dl. (1967),  Donaldson  (1973).  and  Peavers, et a l .  (1980).  

g reens tones  and  metasedimentary  rocks. They are ove r l a in  by Miocene 
Eocene  volcanic  and  sedimentary  rocks rest unconformably on Triassic 

b a s a l t   l a v a s  and brecc ias .  
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F i g u r e  16. &olog of  the  Tularmen  basln.  
(See Fig. 18 tor legend.) 

TABLE 1. CHEMICAL ANALYSIS OF VOLCANIC ROO(S OF THE  TULAMEEN BASIN 

Oxldes r e c a l c u l a t e d  t o  100% 

68.61 
1 

8 9 2 1  
2 

0.45 0.1 1 
15.98 

2.59 0.01 
0.38 0.47 
0.04 0.01 
1.38 0.48 

CaO 2.81 0.51 
4.29 0.1 0 

TI  02 

A I 2'3 1 6 6 3  
Fe203 
FeO 
MnO 

SI 02 

MgO 

M70 
K2C - - 

100.00 
2.87 

100.00 
2.12 

Ox1 des  as  determl  ned 
i 

Hzo+ 0.85 

co2 
Hzo- 

0.70 
1.23 

'Z05 0.28 
S <o.o 1 
SrO 0. 08 
Ban 0.19 

2 
3.80 
3.18 
1.39 

<o. 08 

0.003 
0.03 

0.07 

south   s lope ot Ham1 l i o n  Hi I I. 2 = F h p l  l i e  t u t t  band  near   top o t  coal  rmasures 
Key t o  Analyses: 1 = Hornblende  dac l te  ot Cedar   vo lcan lc  rocks trom r o a d   c u t   o n  

I n   B l a a b u r n   p i t .  
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me Eocene  beds a re   es t imated   to  be 800 metres  thick where b e s t  
developed. The coal  measures,  about 30 metres   thick  IBlakeburn) ,   are  
sandwiched  between 200 metres of sandstone and shale  below, and 60 metres 
of f i s s i le  sha les   above   (Col l ins   Gulch   sec t ion) .  An es t imated   th ickness  
of 500 metres  of quartzose  sandstone  and  conglomerate  Eorns  the  uppermost 
p a r t  of  the  sedimentary  succession i n  t h e   c e n t r a l   p a r t  of t h e  basin.  

The  Eocene volcanic   rocks,  named 'Cedar   vo lcanic   se r ies '  by (amsell 

v o l c a n i c   s e r i e s   a t t a i n s  a th ickness  of about 500 metres 'on Hamilton Hill 
( 1 9 1 3 ) ,  a re   pa r t ly   i n t e rca l a t ed   w i th   t he   basa l   s ed imen ta ry  u n i t s .  The 

and Mount Jackson,  where  the  typical  rock is l i g h t   g r e y   d a c i t e  w i t h  small  
hornblende  needles (see a n a l y s i s  No. 1 ,  Tsble 1 ) .  However, a r c   f u s i o n  
ana lyses  of 5 1  lava  samples show a f u l l  range i n  compositions from b a s a l t  
t o   r h y o l i t e   ( F i g .  1 7 ) .  me   f requency   of   fe l s ic   vo lcanic   rocks   increases  
s t r a t i g r a p h i c a l l y  upward t o  where r h y o l i t e   a s h  forms 1 2  s epa ra t e  bands i n  
t he   uppe r   pa r t  of tne   coal   measures  (see a n a l y s i s  No. 2 ,  Table 1 ) .  
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RErRAcTIYt INDEX OF GLASS 

RHIOLITE I DltCITE I ANOESITE I BltSitLT 

F igure  17. Re t rac t ive   index   f requency   p lo t   fo r  
t h e  Eocene vo lcan ic   ro&s  ot  t h e  
Tu I amen bas I n. 

Middle Eocene,  based on the  r ecen t  determinat ion of a sample of amphibole 
The age of these  rocks i s  placed near  the  boundary between Lower and 

submi t t ed   t o  J. F a r a k a l   a t  the  Universi ty  of Brirish Columbia. 'fiis  is 
comparable  to  previous K/Ar r e s u l t s  on beds  associated  with  the  Pr. inceton 
and Hat Creek coa l   depos i t s  (see Table 2 ) .  

TABLE 2. RAD ICMETKiC AGE UETERMiNATiONS O F  EOCENE  COAL  MEPSURES, 
SOUTKCENTRAL BRITISH COLlMBiA 

No. Rock MI nera  I North  West K ~ r * 4 0  Ar*40 Age 
Source  Lot. b n  g. % cc/gm Z (Ma) 

2 R i n c e t o n   a s h  
1 Cedar   daci te   anphibole  49'30.2' 120046' 

b i o t i t e  49'27.4' 120'32t 
0.761 1.469 7 5 6  49.0t1.7 

3 Hat CrecA r h y o l i t e   b i o t i t e  50040.5'  121'34.5'  6.87 l.3!) 9 0  
6.76 1.31 84  49.222 

51.221.4 

corrected  according t o   t h o  w t h o d   o t  Ste iger  and  Jager (1977). 
1 . b .  1 = t h i s   s t u d y ,  No. 2 = Mathmvs (1964, p. 4651,  and No.  3 = Church  (1975, p. G1,O) 
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Figure  18. Geological  cross-sections and g r a v i t y   p r o f i  18s of t h e  TuIameen Basln. 
(Refer t o F l g .  16 tor p o s l t l o n  of sections.) 
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Miocene basal t   (dated  9 .020.9 Ma by Evans, 1978) a r e  dp to a b o l t  100 
metres t h i c k .  These lava  f lows  unconformably  overlie  the Dcene sedi -  
mentary  rocks i n  t he   sou the rn   and   wes t - cen t r a l   pa r t   o f  the? bas in .  F'eeder 
dykes   t o   t he   basa l t   f l ows  c u t  older   rocks i n  t h e   a r e a ,   i n c h d i n ' ?   c o a l  
beds  north  of  Blakeburn p i t .  Here a l a rge  dyke  about 50 metres wide 
i n t r u d e s   t h e   f a u l t  zone  and  divides   the  old mine workings. 

GRAVITY SURVEY 

A gravi ty   survey  conducted by Brasne t t   (1981) ,  on behalf  o f  the  
M i n i s t r y ,   f a c i l i t a t e s  preparation of s t r u c t u r a l  cross-sections of the 
bas in .  A s y n t h e s i s  of two c ross - sec t ions  shown on Figure 18 is based  on 
t o t a l  g rav i ty   r e sponse  i n  terms of  thickness  and  densit : ies ( P )  of' major 
s t r a t i g r a p h i c  u n i t s .  

A LaCoste-Romberg g r a v i t y  meter was employed in   t he   su rvey  and opera ted  
acco rd ing  to manual spec i f ica t ions .   Readings  were  performed a t  50-metre 
i n t e r v a l s  a t  t opograph ic   s t a t ions   e s t ab l i shed  by Ager,  Beret'ta  and 
Associates Ltd. 

The n o r t h   l i n e  of  the  survey  proceeds 5.1 k i lomet res  on  a course of 
approximately 060 degrees  from ' A , '  a t  the  western margin  of  the  basin on 
the  Ladestone  Mountain  road,  and  ends a t  ' B '  near   the  Bear's Cen c o a l  
p r o s p e c t  on t he  east s ide   (F ig .  1 8 ) .  The main f e a t u r e s  seen :tn t h i s  
s ec t ion   a r e   gen t l e -d ipp ing   beds  (maximum d i p  of  about 35 d e g r e e s ) ,  a 
down-faulted eastern margin ,   and   wes te r ly   th ickening   s t ra t igraphic   un i t s .  
The a x i a l   p l a n e   o f   t h i s   e l o n g a t e d   b a s i n  is inc l ined   w i th  a k e e l   d i s p l a c e d  
more than 1 k i lomet re   wes te r ly  from t h e   a x i a l   t r a c e  as seen i n   s u r f a c e  
p l an  (see Evans,  1978, p. 8 4 ) .  

The s o u t h   l i n e  fol lows a n  old tramway 3 . 2  ki lomet res  on a course  of 045 
degrees  from  Blakeburn  pit .   Notably,  t h i s  s e c t i o n  shows a Miocene b a s a l t  
c a p  on a r e l a t i v e l y   t h i n  and  gent ly   dipping Eocene  sequence. me kee l  of 

on   t he   no r th   l i ne ,  which is  c l o s e r  to the centre of the   bas in .  Th i s  
t h e  b a s i n  on t h i s  l i n e  is roughly  450 metres h igher  i:? e leva t ion   t han  

p lunging   sync l ine  as suggested by Evans. 
i n d i c a t e s   t h a t   t h e   o v e r a l l   s t r u c t u r e  i s  not  simply a s o u t h e a s t e r l y  

In   smmary ,   the   ev idence   sugges ts   tha t   the   bas in   deve loped   as  a dra inage  

w e s t e r l y   a g a i n s t   t h e  s t i l l  a c t i v e  Cedar   volcanic   pi le .  A f i n a l  in.Elux  of 
t r ap   accumula t ing   f i r s t   s ands tone ,   t hen   sha l e s   and   coa l  which  thickened 

quartzose  sand  and  conglomerate  completed a n  i n f i l l   c y c l e   f o l l o w i n g  a 
l a t e  episode  of   rhyol i te   volcanism  and  subsidence.   Preservat ion oE these  
s t r a t a  from e ros ion  was e f f e c t e d  by normal f a u l t i n g  on the  ea.st  and 
southeas t   marg ins  of t h e   p r e s e n t  Eocene out l ie r  and e x t r u s i o n  of  ,capping 
Miocene b a s a l t   l a v a s .  
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THE COAL DEPOSIT 

D r i l l i n g  by Cyprus Anvil   Mining  Corporation  in  the  northwest  part   of  the 
sedimentary  basin shows t h a t   c o a l  may occur  anywhere i n  t h e   s h a l e   f a c i e s .  
According t o  Shaw (1952) ,   the   lowest   coal  seam is  about  120 metres above 

measures. Shaw a l so   r epor t ed   coa l  i n  t h e  upper  quartzose  sandstone- 
t h e  Cedar  lavas  and  breccias and 40 metres   below  the  pr incipal   coal  

conglomerate   uni t .  

where  Donaldson  (1973)  described i n  d e t a i l  a 27-metre s e c t i o n   o f   c o a l   a t  
The t h i c k e s t  and  most  continuous  coal  deposit  is i n  the  Blakeburn  area 

followed a 2 to   4 -met re- th ick  seam with a s t r i k e   l e n g t h  of 2.3 k i l o -  
t h e  s i te  of t h e  old  mining  operation. The or ig ina l   min ing   excavat ion  

metres. The c o a l  i s  a h igh   vo la t i le   b i tuminous  B and C va r i e ty ,   hav ing  2 
t o  5 pe r   cen t   mo i s tu re   con ten t ,  4 t o  16 pe r   cen t   a sh ,  0.3 p e r   c e n t  
su lphur ,   and   y ie ld ing   about  3 000 ki logram  ca lor ies .  The u s u a l   b r i g h t  
c h a r a c t e r  of t h e   c o a l  i s  due t o   h i g h   v i t r i n i t e   c o n p o s i t i o n .   R e f l e c t a n c e  
measurements on t h e   v i t r i n i t e  (Ao) range  from  0.79 t o  0.94,  showing a 
g e n e r a l   i n c r e a s e  downward (see Table 3 and  Donaldson,  1973, p. 8 ) .  
Ind iv idua l  seams  above  and  below the mine  seam a re   s epa ra t ed  by c l a y  
l aye r s ,   rhyo l i t e   a sh   bands ,   o r   sha ly   pa r t ings .  

TABLE  3. VARIATION OF VlTRlNlTE REFLECTANCE (Ro) THROUGH 
THE BLMEWRN COAL  MEASURES 

top o t  coal 
Igtres below kt lectance 

measures 
RO 

0.3  0.804 

2.0 
I .  0 

0.846 
0.831 

2.7 0.822 
4.2 
8.0 

0.790 
0.847 

11.0 0.843 
13.0 0.928 

20.0 
17.0 

0.944 
0.884 

Late ra l ly   t he   coa l   beds   ' sha l e   cu t '   a s  i s  t y p i c a l  of l imnic   depos i t s .  The 
main coal  zone  has  been  traced 3 t o  4 k i lome t re s   a long   s t r ike   no r thwes t  
from  the  Blakeburn p i t  t o  where  the  measures  are  15  to 20 metres th ick .  

seams a t   C o l l i n s  CXllch and  impure  carbonaceous  beds a t   t h e  Bear's Den and 
However, t o   t h e   e a s t  and   south   the   coa l   hor izon   d iminishes   to  a few t h i n  

Hayes-Vittoni  prospects.  

According to   Peave r s ,  et dl. ( 1 9 8 0 ) ,   t h e   h i g h   v i t r i n i t e   c o n t e n t  of t he  
c o a l   s u g g e s t s  a woody scurce  and  probable  forest-moor  origin.   Stagnant 
a c i d   c o n d i t i o n s   c o n v e r t e d   m c h  of t h e  i n t e r b e d d e d   r h y o l i t e   a s h   t o  
k a o l i n i t e .  The r e g u l a r i t y   o f   a l t e r a t i o n   t e x t u r e s  and t h e   c o n t i n u i t y  of 
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l o c a l  c las t ic  c h a r a c t e r  of the coal is tectonic,  r e s u l t i n g  from  bedding 
these  ash  bands  suggests a q u i e t ,  low d e t r i t a l  t r a n s p o r t  domain.  The 

p l a n e   f a u l t i n g   r e l a t e d   t o   c o n c e n t r i c   f o l d i n g .  Such movements art? most 
prominent i n  deepe r   s ec t ions  of the  basin  and i.n s teeply  dipping  segments  
n e a r   t h e  east  margin. 

The  unexpected  high  rank of the   coa l  is apparent ly   due  to  a high  geo- 
t h e r m a l   g r a d i e n t ,   a s c r i b e d   t o  EOcene volcanism i n   t h e   r e q i o n .  Donaldson 
(1973, p. 9 )   d i scoun t s  any contact  metamorphic  effect   from  the  overlying 
Miocene b a s a l t .  The gene ra l  downward inc rease  i n  t he   r e f l ec t ance  of 
v i t r i n i t e  seems t o  be a func t ion  of  depth  of  burial .   Peavers,  1st a l .  

and time. Accordingly,   observed  ref lectance  values  would r e su l t  from a 
(1980)   de te rmined   the   re la t ion   be tween  re f lec tance  %, pateotemperaturos ,  

minimum paleotemperature  of 75 deg rees   Ce l s ius   fo r  a per iod   of  50 m i l l i o n  
y e a r s   o r  a more reasonable   es t imate  of 130 deqrees  C e l s i u s  f o r  10 m i l l i o n  
years .  

CONCLUSIONS 

The 'IUlameen bas in  is a f a u l t e d   e l l i p t i c a l   s t r u c t u r e  of possible   volcano-  
t e c t o n i c   o r i g i n .  New rad iometr ic   de te rmina t ions   g ive  a n  Eocene  age 
comparable t o   p r e v i o u s  K/Ar resul ts  from other  major 1imn:ic c o a l   d e p o s i t s  
of   the   southern   in te r ior   reg ion   such  as i n  t h e  Hat Creek  and  Princeton 
a reas .  

A g rav i ty   su rvey   g ives  a p r o f i l e  of the Tertiary formations,   del ineAting 
t h e   b a s a l   v o l c a n i c  and  sedimentary  rocks  and  coal  mea:;ures. The  800 
metres of s t r a t a   c o m p r i s i n g   t h e   b a s i n   r e c o r d  a h i s t o r y  of ea r ly   vo lcan ic  
e r u p t i o n   c a u s i n g   d i s r u p t i o n  of d ra inage   pa t t e rns ,   s t agna t ion   l ead ing   t o  
sed imenta t ion   and   coa l   format ion ,   and   f ina l ly   in f i l l ing  by coarse  sand- 
s tones   and   conglomera tes .   Preserva t ion  of these  rock:; r e s u l t e d  from 
normal   faul t ing,   folding,  and ex t rus ion  of  young b a s a l t   l a v a s .  

may ref lect  a resurgent   volcanic   event   associated  with  high  geothermal  
Rhyoli te   ash  bands  concentrated i n  the  upper   par t  of t h e  coal  measures 

gradients .   Evidence  suggests   that   anomalous Eocene geothermal   g rad ien ts  
are   responsible   for   the  comparat ively  high  rank of the   coa l .  
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