
LINE CREEK AND CROWN IK)LINTAIN AREAS 

ELK VALLEY COALFIELD 

(826/10, 15) 

By D. A. Grieve  and  Janine M. Fraser 

INTRODUCTION 

a d j o i n s   t h e   m u n t  Banner a r e a ,  which was  mapped i n  1981 (Grieve,  1982).  
The s tudy   a rea  i s  i n  the   south   ha l f  of t he  Elk Valle!{ Coa1fiel.d  and 

I t  inc ludes   the  Crows Nest Resources  Limited  Line meelt mines i t e   (no t  
mapped)  and severa l   o ther   p roper t ies ,   inc luding   Burnt   Ridge ,  Mount 
Michael,  Line  Creek  extension,  Horseshoe  Ridge,  wepeel  Mountain, and 
Crown Mountain  (Figs. 7 and 8 ) .  With the  exception  of  Burnt  Ridge,  which 
is f reehold   l and  w i t h  c o a l   r i g h t s   h e l d  by B.C. Coal L t d . , ,  c o a l   r i g h t s   i n  
t h e   s t u d y   a r e a  are held  under   l icence  and  lease by Crow:; Nest Resources 
Limited.  

~ ~ g u r e  8. Geology of the Crown b u n t a l n  area, Elk 
Valley Coalfield 
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Crows Nest Resources   Limited  began  processing  and  shipping  coal   f rom  Line 
Creek  mine in   Feb rua ry ,  1982. The conpany  has  been  a,-tively  seeking 
a d d i t i o n a l   c o a l   r e s e r v e s   a d j a c e n t   t o   t h e   m i n e s i t e ,  and  has  undertaken 
d e t a i l e d   e x p l o r a t i o n  on t h e   n o r t h   p a r t  of L i n e  Creek Rit3ge (Line  Creek 
extension),  Horseshoe  Ridge,  and  Fbunt  Michael. M O r e O V E r ,  most of t he  
s tudy  area has   rece ived  some l e v e l  of e x p l o r a t i o n   d u r i n g   t h e   p a s t   t h r e e  
years .  

i s  accessible  from  the  Sparwood-Elkford Highway. 
Line  Creek  minesite,  which is  24 k i lomet res   nor th-nor theas t  of Sparwood, 

C;ood access is  
a v a i l a b l e   i n t o  a l l  p a r t s  of the s tudy  area  using  explorat ion,   mine,   and 
fo re s t ry   roads .   E leva t ions   i n   t he   a r ea   r ange  from 1 500 to 2 500 metres. 

PIELLWORK 

F i e l d   d a t a   c o l l e c t e d  was p l o t t e d   d i r e c t l y   o n t o   B r i t i s h  Columbia  g3vern- 
ment a i r  photographs; it w i l l  hd t r a n s f e r r e d  later to 10 000-scale 
o r t h o p h o t o s   f o r   p u b l i c a t i o n   t o  augment resul ts  from t h e   l a s t  two f i e l d  
seasons  (Grieve,  1981, 1982) .   S t r a t ig raph ic   s ec t ions  of ,:he coal-bear ing 
rocks were measured u s i n g  pogo  s t ick or cha in  and clinometer.  Gmb  and 
c h a n n e l   c o a l  samples were c o l l e c t e d  for p e t r o g r a p h i c   a n a l y s i s .   k s u l t s  
w i l l  be   inc luded   wi th   the  1 : l O  000 geologic  maps  when they are publ ished.  

STRATIGRAPHY 

Sedimentary  rocks  of  the  Jurassic-Cretaceous  Kootenay Group conpr i se   t he  
sou theas t   Br i t i sh   Co lumbia   coa l f i e lds .  The Kootenay  Group, as def ined  by 
Gibson  (1979) .   consis ts   of   the   Morr issey,  Mist Mountain,  and Elk Forma- 
t ions .  

The basal  Morrissey  Formation i s  a prominent ,   c l i f f - forming  sandstone 
u n i t  t h a t  c o n s i s t s  of the Weary Ridge and Moose Mountain members. Pre- 

Mountain member were noted a t  the  south  end of Burnt  Ridge  and on  Teepee 
viously  unrecorded  occurrences of a pebble  conglomerate facies oE Moose 

Mountain. A r e c e s s i v e   i n t e r v a l  o f  3 metres th ickness ,  ,which inc ludes  a 
carbonaceous  zone,  occurs 8 metres below the  top  of  tht? k o s e  M m n t a i n  
member a t   t h e   s o u t h  end  of W l r n t  Ridge. It probably c:orrespond!j t o  a 

Mountain member a t  L i n e  Creek  mine.  Although i t  is  of no economic s i g n i -  
thin  carbonaceous  shale  and coal pa r t ing   t ha t   occu r s   h ' i t h in   t he  Moose 

f i cance ,  it may a f f e c t   s t a b i l i t y   o f  a mine  s lope  OK a wall  formed  of t he  
basa l   sands tone .  

The ove r ly ing  Mist h b u n t a i n  Formation,  which  consists o f  interbedded 

metres th i ck   i n   t he   s tudy  area (F ig .   9 ) .  ?WO complete sect ions  measured 
sands tone ,   s i l t s tone ,   nuds tone ,   sha l e  and coa l ,  i s  on ithe order  of 500 

west of t h e  trace of  t h e  E w i n  Pas s   t h rus t  ( A  and B on Fig. 9) are 587  and 
5 5 0  metres r e s p e c t i v e l y   i n   t h i c k n e s s .  The one  conplete   sect ion  measured 
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e a s t  of t h e  Ewin P a s s   t h r u s t  (D on Fig. 9) is only 430 metres i n   t h i c k -  
ness .  ' Ih i s   cont ras t  i s  s imi l a r   t o   t ha t   r epor t ed  from north  of   the   s tudy 
area   (Gr ieve ,  1 9 8 2 ) .  

A 217-metre  zone  with no coa l  seams  forms the immediate  hangingwall of 
t h e  Ewin P a s s   t h r u s t   a t   s e c t i o n  C on Mount Michael  (Fig. 9).  Cor re l a t ion  
between  the  barren  zone i n  s e c t i o n  C and s e c t i o n s  A and B is unce r t a in  
because no conparable   zone  occurs   in   these  sect ions.   North  and  south  of  
s e c t i o n  C,  where t h e   f a u l t  i s  local ly   lower i n  t h e   s t r a t i g r a p h y ,  a th ick-  
ened  coal  seam of  up t o  20 metres apparent  thickness  occurs.   Approxi- 
mately 1 2  coa l   zones ,   i nc lud ing   nu l t i p l e  seams,  occur i n  the  upper  250 
metres  of Mist Mountain  Formation i n   s e c t i o n  C, s e c t i o n s  A and B have 
fewer cooparable seams. 

The re   a r e   a l so   s t r i k ing   con t r a s t s   be tween   s ec t ion  C,  in   the   hangingwal l ,  
and   sec t ion  D, i n   t h e   f o o t w a l l  of t h e  Lkin Pass   t h rus t ,   r e spec t ive ly .  

p l a t e   because   t he re   a r e  numerous coa l  seams i n  the  top 150 t o  250 metres 
The u p p e r   p l a t e  on MOunt Michael i s  r ead i ly   d i s t i ngu i shed  from  the  lower 

of the  upper   plate .  

No coople te  Mist Mountain sect ions  are   exposed on Horseshoe  Ridge,  Teepee 
Mountain,  or Crown Mountain.  Horseshoe k d g e   c o n t a i n s  a n  es t imated  350 
t o  400 metres  of  section,  of  which  the  lowest 311 metres were measured ( E  
on  Fig. 9).  A resemblance  to   the  lowest  250 metres   of   sect ion on Mount 
Michael (D on Fig. 9) is  appa ren t ,   a l t hough   s ign i f i can t   f ac i e s   changes  
have  occurred  between  the two sites. 

S imi l a r ly ,   t he re   a r e  no conple te  Elk Formation  sections i n  the  s tudy 
a rea .   In   t he  Mount Banner a r e a   t o   t h e   n o r t h ,   t h e  Elk  Formation is 
e s t i m a t e d   t o  be on t h e  order  of 300 metres i n  t h i c k n e s s .   S t r a t a  of the 
Elk  Formation a r e  similar i n  most r e spec t s   t o   t hose  of t he  Mist Mountain 
Formation. The presence of Elk  coa l ,   an   a lg in i t e - r i ch   canne l   coa l ,  i s  
used to d i s t i n g u i s h   t h e  E lk  Formation  from  the Mist Mountain  Formation. 
O t h e r   c r i t e r i a   i n c l u d e  a lack  of  coal seams greater  than  about  1.5 metres 

presence  of  a pebble  conglomerate,  which  crops a t  i n   t h e   c o r e  of the 
i n  th ickness  i n  the E l k ,  a g r e a t e r  number  of sandstone u n i t s ,  and the  

Alexander C r e e k  s y n c l i n e  t o   t h e   e a s t  of s ec t ion  B. 

p l a c e d   e i t h e r   a t  t h e  f i r s t   o c c u r r e n c e  of  needle  coal or a t  a l o c a l l y  
The contact   between  the Mist Mountain  and  Elk  Formations i s  gene ra l ly  

mappable ,   res i s tan t   sands tone  u n i t  wh ich   appea r s   t o   s epa ra t e   s t r a t a  of 

channel   sands tones   def ines   the   contac t   immedia te ly   nor th   o f  Noname Creek. 
t h e  two formations.  For  example, a ve ry   p rominen t   s e r i e s   o f   r e s i s t an t  

The study  area i s  p a r t  of t h e  L e w i s  thrust   p la te ;   the   Alexander   Creek 
sync l ine  i s  the dominant   s t ructure .  I n  t h e   n o r t h   p a r t  of the   a rea   the  
fo ld   ax i s   p lunges  to the   nor th  down  Dry Creek  (Fig. 7) a s  i t  passes  
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between  Fhrnt  Ridge (west limb) and Mount Michael (east  1.imb).  South  of 
Noname Creek it passes through  the east  s lope  of Line  Creek  Ridge,  where 
i t  separates Line  Creek  minesite (west limb)  from  Horseshoe  Ridge (east  
l imb) .  Near Line  Creek  the  axis is t runca ted  by t h e  Ewin Pass   thrust .  
Its t r a c e   b e n e a t h  (east  o f )   t h e   t h r u s t  is n o t  clear, a l though two very 

irregular s y n c l i n a l   c o n f i g u r a t i o n  (Fig.  7 ) .  
thin  remnants   of  Kootenay  Group on Teepee Mountain are i n  a gene ra l   bu t  

Alexander  Creek  syncline i s  well d e f i n e d   i n   t h e   u p p e r  p l a t e  of t h e  major 
t h r u s t  a t  Crown Mountain  (Fig. 8) .  The lower plate  a t  t h i s   p o i n t  i s  a 
west-dipping  monocline. 

The second major s t r u c t u r e  i n  the   s tudy   a rea  i s  the  west-dipping Ewin 
Pass   t h rus t   (F ig .  7). Its most s i g n i f i c a n t   e f f e c t  was to emplace Mist 
Mountain  Formation  over Elk Formation on Mount Michael  with  approximately 

o c c u r   i n  a s e t t i n g   t h a t  i s  su i tab le   for   open-p i t   min ing .   Cont ras t s  i n  
600 metres of ve r t i ca l   d i sp l acemen t .  As a r e s u l t ,  numerous c o a l  seams 

below  the Ewin Pass t h r u s t   f a u l t  (C and D on Fig. 9 )   s u g g e s t   t h a t   t h e r e  
th i ckness   and   l i t ho log ie s   o f  Mist Mountain Formation s e c t i o n s  above  and 

was a s ign i f i can t   ho r i zon ta l   d i sp l acemen t .  

To the   sou th  of Mount Michael  the Ewin Pass   th rus t   cu ts   down-sec t ion   wi th  
loss i n   e l e v a t i o n .   S o u t h  of  Line  Creek it rmst be within  the  'Fernie 

Mountain i s  a l s o   t h e  Ewin Pass t h r u s t ;  i t  emplaced t h e   t o p   p a r t  of t he  
Group. It is  n o t   e n t i r e l y  clear a t  t h i s  time i f   t h e   t h r u s t  a t  Crown 

F e r n i e  Group  and b a s a l   p a r t  of t he  Kootenay Group o v e r   t h e   b a s a l   p a r t  of 
t h e  Kootenay Group with  approximately 200 metres v e r t i c a l   d i s p l a c e m e n t  
(Figs .  7 and 8 ) .  

n i z a b l e   i n   t h e   f i e l d   b e c a u s e  of a s soc ia t ed  complex, small.-scale deEorma- 
Aside  from s t r a t i g r a p h i c   e v i d e n c e ,   t h e  Ewin P a s s   t h r u s t  is a l s o  recog- 

sheared  coal seams. Similar f e a t u r e s  also character ize   rumerous smaller 
t i on   f ea tu re s   i nc lud ing   d rag   fo lds ,   ove r tu rned   zones ,  and  thickened  and 

t h r u s t   z o n e s   i n   v a r i o u s  par ts  of the   s tudy  area, p a r t i c u l a r l y   i n   t h e  east  

c o n p l i c a t i o n s   i n  the  area inc lude  a f a u l t e d ,  t i g h t  sync l ine  affectilng the  
limb  of  the  Alexander  Creek  syncline.  Other smaller scale s t r u c t u r a l  

Morrissey  and  basal Mist Mountain  Formations a t  the   sou th  end  of 'Horse- 

Of note  are numerous th rus t - r e l a t ed   d i sp l acemen t s  and r e p e t i t i o n s  of the 
shoe  Ridge; it may a l s o  b e   r e l a t e d   t o  movement on the  ENin Pass   th rus t .  

Morrissey  Formation  (Fig. 71, and a series of pos t - th rus t ing ,   c ros scu t -  
t i n g   b l o c k   f a u l t s   i n   t h e  Crown kbuntain  area  (Fig.  8 ) .  The s i g n i f i c a n t  
overturned  panel  found on m r n t  Ridge (west l imb)   t o   t he   no r th  (Grieve, 
1982)   does   no t   ex tend   in to   the   s tudy  area. 

We g r e a t l y   a p p r e c i a t e   t h e   f i e l d   a s s i s t a n c e  of a z a n n e  Cannon andl Greg 
Campbell. Crows Nest Resources   L imi ted   s ta f f   a re   thanked   for  permitt ing 
access to   the   L ine   Creek  mine area.  
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