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PROFESSIONAL VERIFICATION OF REPORT 

E n t i t l e d :  North Cen t ra l  Block P r o j e c t  

Kootenay Land D i s t r i c t ,  B . C . ,  1978 

B.C. Coal L icenses  

Nos. 277 t o  293 I n c l u s i v e  

304 6 1299, 1300, 1301, 1302 

M r .  A. John F i s h e r  planned and c a r r i e d  o u t  t h e  1978 g e o l o g i c a l  

f i e l d  program on North C e n t r a l  Block B . C .  Coal Licenses  h e l d  by S h e l l  

Canada Resources Ltd. and opera ted  by Crows Nest Resources Ltd. H e  

a l s o  prepared  t h i s  r e p o r t .  M r .  Frank Martonhegyi supe rv i sed  t h e  

a c t i v i t y  of t h i s  program under t h e  g e n e r a l  d i r e c t i o n  of t h e  undersigned,  

John F i s h e r ,  B.Sc., g raduated  i n  Geology from t h e  U n i v e r s i t y  of 

Calgary i n  1974. H i s  exper ience  i n  Western Canadian c o a l  e x p l o r a t i o n  

s i n c e  1974 i n c l u d e s  p o s i t i o n s  with:  

- Spence Taylor  & Assoc ia t e s  Ltd. ,  Calgary, A l b e r t a  

- S h e l l  Canada Resources Ltd . ,  Calgary,  A l b e r t a  

- Crows Nest Resources Ltd.. Calgary,  A l b e r t a  

Frank Martonhegyi, M.E., g raduated  i n  Mining Geologica l  Engineer ing  

from t h e  U n i v e r s i t y  of t h e  Heavy Indus t ry ,  Hungary.in 1962; and r ece ived  

pos t -graduate  t r a i n i n g  a t  t h e  Un ive r s i ty  of Saskatchewan, Saskatoon, 

i n  1969-1971. H i s  expe r i ence  i n  Western Canadian c o a l  e x p l o r a t i o n  

s i n c e  1971 i n c l u d e s  p o s i t i o n s  with:  

- CanPac Minera ls  Ltd., Calgary, A l b e r t a  

- S h e l l  Canada Resources Ltd.,  Calgary,  A l b e r t a  

- Crows N e s t  Resources Ltd . ,  Calgary,  A l b e r t a  



H i s  p r i o r  work exper ience  i n c l u d e s  underground c o a l  mining 

geology, geo techn ica l  eng inee r ing  and geochemistry i n  Hungary, A u s t r i a  

and Canada. 

He c u r r e n t l y  ho lds  t h e  p o s i t i o n  of S t a f f  Geo log i s t  f o r  Crows 

Nest Resources L td . , supe rv i s ing  c o a l  e x p l o r a t i o n  i n  B r i t i s h  Columbia. 

I cons ide r  bo th  t h e  aforementioned g e o l o g i s t s  t o  b e  w e l l  q u a l i f i e d  

t o  undertake t h e  r e s p o n s i b i l i t i e s  they  were a s s igned  on t h i s  p r o j e c t .  

I am s a t i s f i e d  t h a t  t h e  a t t a c h e d  r e p o r t  d a t e d  A p r i l  30, 1979 h a s  been 

competently prepared  and j u s t l y  r e p r e s e n t s  t h e  in fo rma t ion  ob ta ined  

from t h i s  p r o j e c t .  
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The Cen t ra l  Block of B r i t i s h  Columbia Coal Licences i s  

loca ted  approximately 1150 k i lome t re s  e a s t  of Vancouver i n  t h e  

Crowsnest Pass a rea .  

Twenty-two l i c e n c e s  i n  t h i s  b lock  a r e  he ld  by S h e l l  Canada 

Resources Limited and cover 4 315 h e c t a r e s .  The proper ty  i s  27 km 

no r th  of Sparwood, B.C . ,  by road and 1 3  km e a s t  of Elkford.  The 

no r the rn  boundary of t h e  l i cenced  a r e a  is  4 km e a s t  of C.P.R.'s 

Sparwood/Fording r a i l  l i n e .  

This  r e p o r t  d e a l s  w i th  t h e  no r the rn  h a l f  of t h e  Cen t ra l  Block, 

0 
(approximately 50 N ,  114' 45' W ) ,  which has  been des ignated  t h e  "NORTH 

CENTRAL BLOCK". 

I n  1978 a c o a l  e x p l o r a t i o n  p r o j e c t  was c a r r i e d  out  i n  t h e  a r e a  

by Crows Nest Resources L t d . ,  a  wholly owned subs id i a ry  of S h e l l  Canada 

Resources Limited. 

The p r o j e c t  cons i s t ed  o f ;  

o  Geodetic survey 

o Geological  mapping 

o S t r a t i g r a p h i c  survey 

o Hand t r ench ing  

2 
An a r e a  of  about  1 7  lan was mapped t o  1:5 000 s c a l e ,  twenty-three 



s t r a t i g r a p h i c  s e c t i o n s  were measured f o r  a  t o t a l  of 3,800 m and 

four teen  t renches  were dug by hand. 

The geode t i c  survey cons i s t ed  of a e r i a l  photographing of 

the  e n t i r e  a r e a  a t  a  s c a l e  of 1:40 000 and of  t h e  e a s t e r n  po r t ion  a t  

a s c a l e  of 1:20 000. ~ h o t o ~ r a m m e t r i c  maps, of s c a l e s  1:5 000 and 1:2 000 

with 5.0 and 2.0 m contours  r e s p e c t i v e l y ,  were subsequent ly  cons t ruc ted .  

The p r o j e c t  l a s t e d  2.5 months i n  t h e  f i e l d  and c o s t  $90,653.00. 

The c o s t  i nc lud ing  t h e  p repa ra t ion  of t h i s  r e p o r t .  It i s  d iv ided  

between new Groups A and B (pre l iminary  des igna t ion ) .  

Previous exp lo ra t ion  i n  t h i s  s e c t o r ,  conducted by Crows 

Nest I n d u s t r i e s  Ltd. ,  was p r imar i ly  d i r e c t e d  t o  t h e  Ewin Pass a r e a .  

I t  de l inea ted  23 m i l l i o n  me t r i c  tonnes of raw, s u r f a c e  mineable, c o a l  

t he re .  The c o a l  i s  of medium v o l a t i l e  bituminous rank,  low i n  sulphur 

and e x h i b i t s  good coking c h a r a c t e r i s t i c s  w i th  F.S.I. va lues  of 5 t o  8. 

The coa l  is i n  a  dip-slope a t t i t u d e  favourable  t o  open p i t  mining. 

Geological  mapping i n  1978 was s u c c e s s f u l  i n  i d e n t i f y i n g  

o t h e r  a r e a s  of p o t e n t i a l  a s  fol lows.  

I n  t h e  sou theas t e rn  p o r t i o n  of t h e  block a  s t r a t i g r a p h i c  

sec t ion ,  th ickened by f a u l t i n g ,  con ta ins  6 1  m of coa l .  This  c o a l  

s e c t i o n  extends  f o r  more than a  k i lome t re  a long s t r i k e .  

I n  t h e  southwestern p o r t i o n  of t h e  Block a  6 m t h i c k  seam 

i s  p resen t  i n  a  dip-slope a t t i t u d e .  It extends  f o r  more than  a  k i l o -  

metre a long s t r i k e .  There a r e  a t  l e a s t  t h r e e  o t h e r  mineable seams 

above t h i s  seam. 



In  the  no r theas t e rn  segment of t h e  North Cen t ra l  Block a r e a  

a  s y n c l i n a l  s t r u c t u r e  has  been def ined  which may con ta in  a t  l e a s t  

the  lower four  seams of t h e  Kootenay Formation. Fur ther  exp lo ra t ion  

of t h i s  a rea  should be assigned a  h igh  p r i o r i t y .  S u b s t a n t i a l  r e s e r v e s  

i n  a  very good a t t i t u d e  and l o c a t i o n  f o r  an open p i t  ope ra t ion  can be  

expected. 

I n  t h e  northwestern p o r t i o n  of t h e  block i t  i s  expected 

t h a t  f u r t h e r  r e s e r v e s  w i l l  b e  found. These w i l l  be  south  of t h e  o l d  

Imper ia l  Coal and Coke Company's a d i t s  where f i v e  of t h e  e i g h t  sampled 

seams were found t o  be of coking q u a l i t y .  

I t  is recommended t h a t ;  

a )  Four a d i t s  be  d r iven  i n t o  t h e  c o a l  seams i n  t h e  
Ewin Pass a r e a  t o  determine t h e  q u a l i t y  of t h e  coa l  
present .  

b )  The Ewin Pass a r e a  be  mapped i n  d e t a i l  a t  a  s c a l e  
of 1:2 000. 

c) The s y n c l i n a l  s t r u c t u r e  i n  t h e  n o r t h e a s t e r n  s e c t o r  
be  mapped and p o t e n t i a l  c o a l  seam hor izons  t renched.  
I f  t h e  r e s u l t s  a r e  encouraging, h e l i c o p t e r  - supported 
d r i l l i n g  of a t  l e a s t  one deep h o l e  be  executed. 

d) Napping a t  a  s c a l e  of 1:5 000 be  continued and t h e  
a r e a s  of h igher  p o t e n t i a l  b e  mapped a t  1:2 000 s c a l e .  





CONCLUSlONS AND RECOMMENDATIONS 

. 
It has  been shown t h a t  l a r g e  r e s e r v e s  of c o a l  a r e  p r e s e n t  

i n  v i r t u r a l l y  a l l  s e c t o r s  of  t h e  North C e n t r a l  Block. However i t  is 

almost wi thout  doubt t h a t  t h e  Ewin Pass  b lock  w i l l  be  t h e  nex t  a r e a  

t o  be  considered f o r  a  mine s i t e .  

I n  view of t h i s  i t  i s  s t r o n g l y  recommended t h a t  4 a d i t s  b e  

d r iven  i n t o  seams 6 ,  7, 8 and 9  t o  b e t t e r  de termine  t h e  q u a l i t y  of 

t h e  coa l  p re sen t .  It i s  a l s o  recommended t h a t  d e t a i l e d  mapping on a  

s c a l e  1:2 000/2.0 m b e  done i n  t h i s  b lock .  

This  w i l l  r e q u i r e  t h a t  t h e  C N I  road  b e  r e p a i r e d  t o  a l low 

f i e l d  crews a c c e s s  t o  t h i s  a r e a .  On t h e  whole t h i s  road i s  i n  remark- 

ab ly  good c o n d i t i o n  ove r  approximate ly  90+X of i t s  l e n g t h .  The a r e a s  

t h a t  r e q u i r e  r e p a i r  a r e  t h o s e  which have been washed o u t  by runof f ,  

and one slump a r e a .  

I n  t h e  n o r t h e a s t e r s  s e c t o r  of  t h e  b lock  t h e  s y n c l i n a l  

s t r u c t u r e  m e r i t s  c l o s e  examinat ion.  Th i s  shou ld  t a k e  t h e  form of  

d e t a i l e d  (1:2 000 s c a l e ) ,  f i e l d  mapping and hand t r ench ing .  I f  t h e  

r e s u l t s  of  this e x p l o r a t i o n  are encouraging  a  c o r e  h o l e  should  b e  

d r i l l e d  t h e r e  u s i n g  a h e l i c o p t e r  t r a n s p o r t a b l e  d r i l l  r i g .  

The a t t i t u a e  of  t h e  s t r u c t u r e  h e r e ,  d ip-s lope ,  and t h e  

proximity o f  t h e  Ewin Creek road,  (approximate ly  200 m d i s t a n t ) ,  

combined w i t h  t h e  proximi ty  of t h e  CPR's Sparwood/Fording l i n e .  (4000 m), 

make t h i s  an extremely a t t r a c t i v e  s i t u a t i o n .  



OBJECTIVES 

The o b j e c t i v e s  df t h e  1978 f i e l d  season  were t o ;  

a) Cons t ruc t  l i t h o l o g i c a l  and s t r u c t u r a l  s e c t i o n s .  

b)  De l inea te  t a r g e t  a r e a s  f o r  f u t u r e  work. 

c )  Measure and map c o a l  seams which were n o t  
p rev ious ly  mapped. 

d) Prepare  a  g e o l o g i c a l  r e p o r t  on t h e  a r e a  which w i l l  
enab le  us  t o  c o n c e n t r a t e  f u t u r e  work on s p e c i f i c  
t a r g e t  a r eas .  



LOCATION -- 

4 . 1  Geographic Loca t ion  

The p r o p e r t y  i s  l o c a t e d  a d j a c e n t  t o  t h e  Elk River  Val ley  i n  

t h e  CROVSNEST PASS a r e a  of t h e  Rocky Mountains i n  s o u t h e a s t e r n  B r i t i s h  

Columbia. It is  approximately 1150 k i l o m e t r e s  e a s t  of Vancouver and 

27 k i l o m e t r e s  n o r t h  of  t h e  town of  Sparwood. 

The North C e n t r a l  Block i s  t o  b e  found on N a t i o n a l  Topographic 

System (NTS) map 826, FERNIE (1:250 OOO), 82G/15, TORNADO MOUNTAIN 

(1:50 OOO), and 82J/2 FORDING RIVER (1:50 000) .  It i s  encompassed by 

4g0 57 '  N ,  50' 03'  N,  and 114' 44' W ,  114' 48' W of  t h e  prime 

2 
merid ian ,  (See f i g u r e  No. 2 ) ,  and comprises  s l i g h t l y  more t h a n  43 km . 

The p r o j e c t  a r e a  i s  a d j a c e n t  t o ,  and n o r t h  o f ,  ou r  L i n e  

Creek p r o j e c t  a r e a .  





4.2 Licence Tenure 

SHELL CANADA RESOURCES LIMITED (SCRL), holds  t h e  fo l lowing 

groups of B r i t i s h  Columbia Coal Licences:  (See Figure No. 3) 

Group A 

NO. HA - - 

281 - 130 
282 - 130 
283 - 259 
286 - 259 
287 - 130 
288 - 130 
289 - 259 
291 - 133 
293 - 259 

1299 - 130 
1300 - 130 
1301 - 130 
1302 - 130 

2209 Ha 

Group B 

NO. HA - - 

This  g i v e s  a t o t a l  of 43.15 km2 f o r  t h e  North C e n t r a l  Block. 

Work done on t h e  above l i c e n c e s  p rev ious ly  and dur ing  t h e  

1978 f i e l d  season was s u f f i c i e n t  t o  o b t a i n  work c r e d i t  t o  cover  a t e n  

y e a r  pe r iod .  





4 . 3  P r o j e c t  Area Subd iv i s ions  

Because of t h e  magnitude of t h e  a r e a  involved  i t  was found 

necessary  t o  subdiv ide  t h e  a r e a  i n t o  more d i s c r e t e  u n i t s .  T h i s  was 

done by d i v i d i n g  t h e  a r e a  a long  s t r u c t u r a l  and e r o s i o n a l  boundar ies  

(F igure  No. 4 ) .  

The major d i v i s i o n  w a s  a long t h e  t r a c e  of t h e  Fording Thrus t  

f a u l t  which h a s  a  g e n e r a l l y  no r th / sou th  t r e n d  and was u t i l i z e d  t o  

d i v i d e  t h e  a r e a  i n t o  e a s t  and west  a r e a s .  

The Ewin Pass b lock  i s  a n  eroded a r e a  which s e p a r a t e s  t h e  

h ighe r  a r e a s  f l a n k i n g  i t  t o  t h e  n o r t h  and south .  I n  t h e  s o u t h e r n  

p o r t i o n  t h e  a r e a  has  been d i v i d e d  and des igna ted  Mount Michael (Eas t )  

and Mount Michael (West). To t h e  n o r t h  of t h e  Ewin Pass  b l o c k  t h e  a r e a  

has  been d iv ided  and des igna ted  as Mount Banner (Eas t )  and Mount 

Banner (West). 





4 . 4  Access - 

The southern  p o r t i o n  of t h e  a r e a  is  a c c e s s i b l e  from the  sou th  

v i a  the  Line Creek road. (See F igure  No. 5) This  road fo l lows t h e  

v a l l e y  f l o o r ,  p a r a l l e l i n g  t h e  North C e n t r a l  Block f o r  approximately 

2 .7  km. I t  is  necessary t o  climb t h e  s l o p e s  from t h e  road t o  the  work 

a rea .  

Crows Nest I n d u s t r i e s  Limited cons t ruc ted  a  road ,  " C N I  Road", 

from t h e  v a l l e y  f l o o r  t o  Ewin P a s s  Ridge i n  t h e  l a t e ' 6 0 s .  The road 

has  no t  been maintained and i s  no t  p a s s a b l e  by v e h i c l e  a t  t h i s  t ime 

due t o  e r o s i o n  caused mainly by s p r i n g  runof f .  C N I  road could be  

r e s t o r e d  t o  an  operable  cond i t ion  i n  a  r e l a t i v e l y  s h o r t  p e r i o d  of time 

by a  bu l ldoze r .  

The n o r t h  p o r t i o n  of t h e  b lock  i s  a c c e s s i b l e  from t h e  

n o r t h  v i a  t h e  Ewin Creek road. This  road is mainta ined  and i s  i n  

good cond i t ion .  Again, t h i s  road fo l lows  t h e  v a l l e y  f l o o r  and access  

t o  t h e  p r o j e c t  a r e a  is gained on f o o t  by cl imbing t h e  n o r t h  o r  e a s t -  

f ac ing  s l o p e s .  

A t h i r d  road ,  Winch Creek road,  e n t e r s  t h e  a r e a  on t h e  west  

s i d e  of Ewin Pass  Ridge from t h e  wes t .  "Dip Road" l e a d s  from Winch 

Creek road i n t o  t h e  M n  Pass  block.  Th i s  road i s  i n  ve ry  poor 

cond i t ion  a t  t h i s  t i m e  and i s  impassable when wet.  The d i s t a n c e  

from t h e  Ewin Pass  Block t o  t h e  Sparwood/Fording r a i l  l i n e  v i a  Winch 

Creek road is approximately 8 k i lomet res .  From t h a t  p o i n t  i t  i s  

approximately 27 km to t h e  proposed L ine  Creek p l a n t  site.  





4.5 T o p o g r a p k  

When cons ide r ing  t h e  p h y s i c a l  topography of t h e  North Cen t ra l  

Block one must view t h e  Line Creek p r o j e c t  a r e a ,  and t h e  North C e n t r a l  

Block a r e a ,  a s  a  s i n g l e  u n i t .  Though a  comparat ively narrow v a l l e y  

s e p a r a t e s  t h e  Line Creek p r o j e c t  a r e a  from t h e  North C e n t r a l  Block 

a r e a  they  a r e  i n  f a c t  two segments of a  s i n g l e  o v e r a l l  geologic  and 

geographic u n i t .  (F igure  No. 6) 

The whole u n i t  h a s  t h e  form of an  e longated  wedge w i t h  t h e  

apex be ing  t h e  s o u t h e r l y  o r i e n t e d  nose of t h e  Line  Creek p r o j e c t  a r e a .  

The u n i t  i s  sepa ra ted  from t h e  su r round ing  mountains by Line and Ewin 

Creeks on t h e  e a s t  and nor th ,  and by Grace and West Line  Creeks on t h e  

west and south.  

Maximum r e l i e f  is between L ine  Creek a t  1585 metres (5200 

f e e t )  A.S.L. a t  t h e  conf luence  o f  L ine  and Tornado Creeks and t h e  peak 

of t h e  Block a t  2582 metres A.S.L., (8471 f e e t )  g i v i n g  a  r e l i e f  f a c t o r  

of 997 metres ,  (3271 f t . ) .  

An a rea ,  which h a s  been des igna ted ,  "Ewin Pass" i s  a sub- 

u n i t  of t h e  t o t a l  block.  It forms a r e l a t i v e l y  wide sadd le  which 

d i v i d e s  t h e  block. 

A r i d g e  extends  a long  t h e  e n t i r e  l e n g t h  of t h e  M t .  Michael 

Block and i s  on a roughly n o r t h / s o u t h  o r i e n t a t i o n .  A second major 

r i d g e  extends  a long t h e  l e n g t h  of t h e  M t .  Banner Area. 



Secondary r i d g e s ,  pe rpend icu la r  t o  t h e  major r i d g e s ,  extend 

t o  t h e  e a s t  and west a long t h e  e n t i r e  l e n g t h  of a l l  a r e a s .  Almost a l l  

of  t h e s e  secondary r i d g e s  have shou lde r s  formed by t h e  more r e s i s t a n t  

rocks.  

A s  one ascends t h e  mountain, and approaches t h e  h ighe r  

e l e v a t i o n s ,  t h e  s i d e s  become very  s t e e p  t o  v e r t i c a l .  I n  many 

l o c a t i o n s  a l p i n e  c l imbing equipment and t echn iques  must be  employed 

i f  one i s  t o  examine and measure t h e  s t r a t a  i n  t h e s e  a reas .  Th i s  i s  

p a r t i c u l a r l y  necessary  i n  t h e  a r e a  on t h e  e a s t - f a c i n g  s l o p e s  below 

t h e  peak of  M t .  Banner, and M t .  Michael (West). 

A wide,  ('1 km), v a l l e y  runs  t h e  l e n g t h  of t h e  b lock  on 

0 
a  b e a r i n g  of 340 . It conforms t o  t h e  a x i s  of t h e  Fording sync l ine .  





4 .6  Drainage 

The p r o j e c t  a r e a  i s  d ra ined  by f o u r  major p e r e n n i a l  s t reams.  

These a r e :  Line Creek which d r a i n s  t h e  S.E. p o r t i o n  of  t h e  a r e a ,  Ewin 

Creek which d r a i n s  t h e  N.E. p o r t i o n ,  Winch Creek which f lows nor thwest  

through the  major v a l l e y  t o  t h e  west of M t .  Michael and Ewin Pass  

a r e a s ,  and Dip Creek which d r a i n s  t h e  Ewin Pass  b lock .  A l l  of t h e  

above s treams a r e  a t  l e a s t  of  3rd o r d e r  magnitude. (See F i g u r e  No.7) 

V i r t u a l l y  every g u l l y  c o n t a i n s  an ephemeral o r  i n t e r m i t t e n t  

stream. These s t reams w i l l  p rove  t o  b e  of importance where they  c u t  

through road beds.  They a r e  v e r y  v igorous  i n  t h e  l a t e  s p r i n g l e a r l y  

summer run-off per iod .  



4.7 Climate 

Though no weather  r ecords  a r e  a v a i l a b l e  f o r  t h e  a r e a  of 

i n t e r e s t  we have t h e  b e n e f i t  o f  C . N . I .  L t d . ' s  exper ience  i n  t h e  Line  

Creek Ridge a r e a  (1968 - 1970). They observed a  mximum of about  0.76 

m of snow on t h e  ground a t  h i g h e r  e l e v a t i o n s .  

The r e l a t i v e l y  s m a l l  volume of snow i n  our  a r e a  i s  probably 

r e l a t e d  t o  t h e  p r e v a i l i n g  winds which a r e  from t h e  west.  T h i s  flow of 

weather  from t h e  west would a l low t h e  snow t o  f a l l  i n  t h e  Elkford  

a r e a ,  on t h e  west s i d e  of t h e  v a l l e y  of t h e  Elk/Fording Rivers ,  a s  it 

c l e a r s  t h e  h ighe r  e l e v a t i o n s  t o  t h e  west  of Elkford.  It may a l s o  b e  

t h a t  t h e  w i n t e r s  of 1968 - 70 w e r e  of unusual ly  l i g h t  snowfa l l  i n  t h i s  

area.  

Accummulations of snow i n  c i r q u e s  on t h e  leeward s i d e  of t h e  

r i d g e s  i n  t h e  North C e n t r a l  Block have r e s u l t e d  i n  avalanches  down p a t h s  

t h a t  a r e  now w e l l  d e l i n e a t e d  and may b e  r e a d i l y  seen  on t h e  a e r i a l  

photographs. These pa ths  a l s o  channel  most o f  t h e  s p r i n g  runof f .  

S.J .  Schof i e ld ,  (1909). i n  h i s  paper ,  "RECONNAISSANCE I N  EAST 

KOOTENAY, B.C.", speaks o f  t h e  c l i m a t e  as be ing  c h a r a c t e r i z e d  by, "dry 

summers, r a t h e r  long w i n t e r s ,  and wet seasons  i n  May and November." 

On t h e  whole I tend t o  a g r e e  w i t h  him. However, l i k e  most mountain 

pass  a r e a s ,  it is extremely d i f f i c u l t  t o  make any f i r m  and unarguable  

s t a t emen t s  about  t h e  weather  t h e r e  o t h e r  t h a n  t o  say  t h a t  i t  varies 

r a p i d l y ,  l o c a l l y ,  and seasona l ly .  During t h e  f i e l d  season,  May-September 



1978, t h e  p r o j c c t  a r e a  appeared t o  r e c e i v e  an i n o r d i n a t e  amount of 

r a i n ,  a s  w e l l  a s  snow and h a i l  i n  June, J u l y  and August. The tempera ture  

0 0 
v a r i e d  between 0  t o  26 C i n  t h i s  pe r iod .  Th i s  may be  a  f u n c t i o n  of  

a l t i t u d e / t c m p e r a t u r e  v a r i a t i o n s .  

The v a l l e y ,  a t  t h e  base  of  t h i s  b lock ,  i s  some 570 m (1870 

f t . ) ,  h ighe r  i n  e l e v a t i o n  than  o u r  b a s e  i n  Sparwood, some 27 km d i s t a n t .  

This  r e s u l t e d  i n  many d i s a p p o i n t i n g  t r i p s .  When t h e  weather  i n  Sparwood 

was marg ina l ly  a c c e p t a b l e  f o r  f i e l d  work i t  was f r e q u e n t l y  found t h a t  

i t  was r a i n i n g  h e a v i l y  i n  t h e  Ewin Pass  Area, o r  t h a t  dense  cloud was 

down t o  ground l e v e l  i n  t h e  v a l l e y  t h e r e .  



4 .8  V c p t a t i o n  

The a r e a  i s  t y p i c a l  of  most a l p i n e  environments i n  south-  

e a s t e r n  B r i t i s h  Columbia. 

The lower s l o p e s  of t h e  North C e n t r a l  Block a r e  covered by 

a  dense  growth c o n s i s t i n g  of f i r  and sp ruce  t r e e s  and a  very  t h i c k  

undergrowth. With i n c r e a s i n g  a l t i t u d e  t h e  t r e e s  d e c r e a s e  i n  s i z e  and 

nunber u n t i l ,  i n  t h e  h i g h e r  e l e v a t i o n s ,  t h e  vege ta t ed  s l o p e s  a r e  

a lmost  e n t i r e l y  g r a s s  covered. 

The t imber on t h e  lower s l o p e s  i s  of  some commercial va lue  

and should b e  eva lua ted  by our  pe r sonne l  connected w i t h  t h a t  ope ra t ion .  



WORK DONE I N  NORTH - CENTRAL BLOCK -- 

5 . 1  Work Done P r i o r  t o  1978 

I n  1903, M r .  John Ewin s t aked  f o r  h imsel f  and 93  o t h e r  

people,  55 040 a c r e s  t h a t  he  b e l i e v e d  t o  c o n t a i n  coa l .  These l a n d s  

were a p p a r e n t l y  t aken  up i n  t h e  i n t e r e s t  of  M r .  J. Brown and M r .  A. 

Laidlaw. I n  1903, w i t h  t h e  a i d  of new c a p i t a l ,  t h e s e  two men incorpora t ed  

t h e  Imper i a l  Coal and Coke Company under t h e  laws of t h e  Province  of 

Quebec. 

I n  1904, t h e i r  c l a ims  were surveyed by a  p r o v i n c i a l  l a n d  

surveyor.  I n  t h e  same yea r ,  t h e  B.C.  p r o v i n c i a l  l e g i s l a t u r e  g ran ted  

a  c h a r t e r  t o  t h e  Fording Val ley  Railway Company. I n  1906, t h i s  company 

made a survey  and prepared c r o s s  s e c t i o n s  as f a r  a s  t h e  Fording  River  

on t h e  proposed r o u t e  from Michel,  B.C. t o  Okotoks, A l t a .  No f u r t h e r  

work i s  b e l i e v e d  t o  have been done on t h i s  proposed ra i lway.  

The Imper i a l  Coal and Coke Company d i d  some development 

work i n  t u n n e l l i n g ,  surveying ,  t r a i l  c u t t i n g  and making s u r f a c e  openings 

on t h e  c o a l  seams. 

A t o t a l  of approximately 1 263 f e e t  of  t u n n e l s  were d r i v e n  

i n  n i n e  s e p a r a t e  seams i n  Banner Mountain; a 40 f o o t  t u n n e l  and 

s e v e r a l  s l o p e s  1 5  t o  20 f e e t  l ong  w e r e  d r i v e n  i n  seams i n  Lone Mountain. 

There i s  s a i d  t o  have been s e v e r a l  t u n n e l s  and some t r e n c h e s  dug i n  on 

Coal Seams on Eagle Mountain on L o t s  6695 and 6696. 



Three s l o p e s  were a l s o  d r i v e n  i n  Bare Mountain t o  120, 130, 

and 165 i e e t  r e s p e c t i v e l y .  The dumps of m a t e r i a l  from t h e s e  s l o p e s  a r e  

s t i l l  ev iden t  a l though t h e  s l o p e s  themselves have caved. 

I n  h i s  r e p o r t  of  August 1909, J. McNeil e s t ima ted  i t  would 

c o s t  $52,000 a  year  t o  hold  t h i s  proper ty .  About t h i s  t ime,  t h e  Union 

P a c i f i c  Coal Company dec ided  t o  s e c u r e  c o n t r o l  of t h e  I m p e r i a l  Coal 

and Coke Company by purchas ing  t h e  l a t t e r  company's o u t s t a n d i n g  c a p i t a l  

s tock .  They d ischarged  a l l  t h e  o u t s t a n d i n g  o b l i g a t i o n s  of t h e  I m p e r i a l  

Coal and Coke Company, which a s ta tement . shows a s  having  amounted t o  

$559,502.21 on December 31, 1922. A f t e r  a c q u i r i n g  c o n t r o l ,  t h e  Union 

P a c i f i c  Coal Company ordered  t h e  mine openings s e a l e d  and no f u r t h e r  

development work was done. 

I n  August 1927, Messrs.  Eugene McAuliffe, George W. Evans, 

and F. V. Hicks, v i s i t e d  t h e  I m p e r i a l  Coal and Coke p rope r ty .  They 

advised  dropping t h e  p rope r ty  f o r  t h e  fo l lowing  reasons :  

1. Remote l o c a t i o n  from t h e i r  Union P a c i f i c  Railway 
System. 

2. P o s s i b i l i t y  of  hydro e l e c t r i c  power r e p l a c i n g  c o a l  
i n  t h e  n e a r  f u t u r e .  

3. D i f f i c u l t  and c o s t l y  mining cond i t ions .  

4. Necess i ty  of  c o n s t r u c t i n g  an expens ive  r a i l w a y  t o  
t h e  p rope r ty .  

5. P o s s i b i l i t y  of t o o  much compe t i t i on  f o r  t h e  l i m i t e d  
market a v a i l a b l e .  

6 .  High e x i s t i n g  a s s e s s e d  v a l u e  of t h e  l a n d  r e s u l t i n g  
i n  a l a r g e  t a x  levy .  

7. Ques t ionable  number of  good t imber ,  mine and town- 
s i t e  l o c a t i o n s  w i t h  good supp ly  of w a t e r  a l l  y e a r  
round. 



RESERVES 

TABLE 1 PROVEN AND PARTIALLY PROVEN 

WIN PASS 

SUMMARY OF COAL TONNAGES, AS OF MAY 1, 1973 

SEAM - 
MET. COAL ST OXIDIZED COAL ST 

P PP P PP 

TOTAL 17,183,890 11,162,930 3,032,360 1,969,910 

TOTAL WASTE - 301,894,000 

S R  - 9.05 

RAW RECOVERABLE SHORT TONS* 

Ewin Pass  

Proven 17,200 
P a r t i a l l y  Proven 11,200 

* Based upon 81% mining recovery 

** T o t a l  was t e  i n  cub ic  ya rds  mining l o s s e s  p e r  s h o r t  ton 
raw recovered c o a l .  

TOTAL COAL ST 
P PP 

6,317,500 1,791,130 

9,638,410 6,582,810 

498,880 400,050 

1,213,980 1,189,180 

2,556,480 3,169,670 

RATIO ** 



Almost all work that has been done in the past twenty-five 

years in the North Central Block was done by Crows Nest Industries 

Limited in the period 1968 - 1970. 

In their work here, their target was the Ewin Pass Area, 

where substantial reserves of coal are known to exist in a dip-slope 

situation. (Table 1) 

Aerial Photographs & Photogrammetric Mapping 

- 1968 - aerial photos 1:36 000 (1"=3000') 

- aerial photos - YC-1587, 1:24 000 (1"=2000') 

used to construct 1:2 400 (11'=200') topographic 

maps with 10 ft..contour interval 

- 1970 - aerial photos - YC-1827, 1:24 000 (1"=2000t) 

- YC-1845, color transparencies 

1:12 000 (1"=1000') 

Geological field mapping was carried out by CNI and mapping was done 

on air photo enlargements. This was later transferred onto topographic 

maps. 

Nine reverse-circulation rotary holes were drilled by CNI 

with truck-mounted rigs. All holes were vertical and were logged 

geophysically. A total of 2402.4 m was drilled. 

The work done here consisted of an access road being driven 

into, and slightli beyond, the Ewin Pass Area. This road leaves the 

valley of Line Creek via the unnamed valley which separates the Line 

Creek project area from the North Central Block. The road ascends the 

mountain very gradually until it reaches the saddle in the Ewin Pass 



Area. It  was e> {tended alon g  t h e  top of t h e  eas t - f ac ing  escarpment 

and some s e v e r a l  hundreds of  metres  i n t o  t h e  Northern Area. Roads 

were a l s o  extended down t h e  west-facing dip-slope of t h e  a r e a  t o  

allow d r i l l  r i g s  t o  reach t h e  d r i l l i n g  s i t e s .  

A s  t h e  road progressed upwards from t h e  Line Creek v a l l e y  

secondary road c u t s  were made down-slope, g e n e r a l l y  perpendicular  t o  

t h e  l i n e  of advance, t o  t h e  top  of t h e  b a s a l  sandstone.  These s i d e  

c u t s  enabled t h e  g e o l o g i s t  t o  main ta in  h i s  s t r a t i g r a p h i c  p o s i t i o n  

w i t h i n  t h e  c o a l  bea r ing  member. The main access  road gene ra l ly  

fo l lows t h e  outcrop  of  t h e  number seven seam. 

The d r i l l i n g  program combined wi th  f i e l d  mapping of t h e  

Ewin Pass Area gave s u f f i c i e n t  d a t a  t o  a l low g e o l o g i c a l  maps, c ross-  

s e c t i o n s  and tonnage e s t ima tes  t o  b e  made. 

In 1975 t h e  John T. Boyd Company (Mining and Geological  

Engineers)  of  P i t t sbu rgh ,  Penn., U.S.A. submit ted a  r e p o r t  t o  Crows 

Nest I n d u s t r i e s  Ltd. i n  which they inc luded a  d r i l l  ho le  Summary of 

t h e  Ewin Pass a r e a ,  (Table 3, i n  pocket) .  This  i s  connected t o  t h e  

work performed by Crows Nest I n d u s t r i e s  Ltd. i n  t h e  per iod  1970-1972. 



STATISTICAL SUMMARY OF STRATIGRAPHIC SECTIONS 
T a b l e  No. 2 '  

Area S t r a t .  Length Measured True  Th. Coa l  
S e c t i o n  Trenched ( D e t a i l )  Exposed T h ( a g g r e g a t e )  

No. (m) m) m (m) 

M t .  Michael  (E) - MR 4 (A) 112 140 130  4 3  
MR 4 (B) 13 6 5 4 6 7 

- MR 5 (A) 114. 140  134  4 5 
-MR 5 (B)  62  264 244 1 0  

MG 6 34 99 84 1 5  
-MG 7 (A) 6 2 224 1 9  8 46 

MG 7 (B) 11 56 50 2 
MG 7 (C) 1 5  1 2 4  1 1 0  9 

-MR 8 4 23 2 1 1 2  
MR 9 8 44 40 2 1 

M t .  Michae l  (W) - MR 11 (N) 1 9  414 39 0 39 

Ewin P a s s  

Mr. Banner (E) 
M t .  Banner (E) 



5.2 Work Done In 1978 

Work in 1978 was aimed at defining target areas for future 

development by increasing our knowledge of the geology and structure 

of the area. 

Preparation began in o;r Calgary office in May of 1978 

with a literature search, study of reports on this and adjacent areas, 

study of aerial photographs and planning for the coming field season. 

1978 PROGRAM 

o Aerial Photographs And Photogrammetric Mapping(by SCRL - NW Survey) 

1978 - aerial photos - NW 55678 1:40 000 (lU=3,333') 

(high level) 

- NW 61778 1:20 000 (1"=1,667') 

(low level) 

- These air photos were used in construction of 

1:5 000 and 1:2 000 photogrammetric maps with 5 m 

and 2 m contour intervals respectively. (See Attachments 

I and I1 filed separately). 

Geologic structure was mapped, stratigraphic sections measured 

and stratigraphy correlated and mapped. (See Table No. 2) 

Napping was carried out using aerial photographs of scale 

1 : 2 4  000 and 1:12 000, which had been flown by Spartan Air Services, 

and NTS topographic maps, (enlarged to scale 1:10 000). 



Tile a r e a  mapped was c h i e f l y  t h e  exposed s t r a t a  of  t h e  e a s t -  

f a c i n g  s l o p e s  wi th  a d d i t i o n a l  measured s e c t i o n s  down t h e  secondary r i d g e s  

running o f f  of t h e  main r i d g e s .  

Where i n t e r v a l s  of  t h e  s t r a t i g r a p h i c  s e c t i o n s  were covered. 

by s o i l  o r  rock d e b r i s ,  t r e n c h e r s  were used t o  expose t h e  under ly ing  

rocks.  

Geologic d a t a  were recorded on t h e  a e r i a l  photographs and 

l a t e r  t r a n s f e r r e d  onto  en larged  photographs,  ( s c a l e  1 : 5  000). 

Twenty-three s t r a t i g r a p h i c  s e c t i o n s  were measured, f o r  a  

t o t a l  l e n g t h  of 3.8 km, and 1 4  t r e n c h e s  were due. 

A t  p r e s e n t  e i g h t  seams have been i d e n t i f i e d  which correspond 

t o  t h o s e  seams of  t h e  Line  Creek Area. The seams r ange  i n  t h i c k n e s s  

from 2 t o  1 2  m. I n  t h e  M t .  Michael a r e a  a c o a l  zone th i ckened  t o  up 

t o  60 m was mapped f o r  approximately 1 . 2  km a long  s t r i k e .  

A t  t h e  p r e s e n t  t i m e  i t  i s  es t ima ted  t h a t  approximate ly  20 

p e r c e n t  o f  t h e  p r o j e c t  a r e a  has  been mapped i n  a g e n e r a l  form. 

The new photographs were n o t  a v a i l a b l e  d u r i n g  t h e  pe r iod  when 

t h e  f i e l d  work was b e i n g  done. A l l  d a t a  recorded  on t h e  o l d e r  

photographs have now been t r a n s f e r r e d  t o  t h e  new photos.  T h i s  w a s  done 

a f t e r  r e t u r n i n g  from t h e  f i e l d .  The f i n a l  map s h e e t  on t h e  1 :2  000 s c a l e  

was r e c e i v e d  i n  Calgary  on February 5 t h  1979. The 1:5 000 maps have 

n o t  been r ece ived  a t  t h e  t i m e  of w r i t i n g .  

D e t a i l s  of c o s t s  i ncu r red  may be  found i n  Appendix B, w i t h  

Appl ica t ion  t o  Extend Term of  Licence. 



5.3 Manpower 

On t h e  whole t h e  team ass igned t o  t h e  North Cen t ra l  Block, 

c o n s i s t i n g  o f  f o u r  men, was i n  t h e  f i e l d  f o r  a  t o t a l  of 92 days o r  

368 maddays .  The number of pe r sone l  was inc reased  i n  August when 

four t r encher s  were ass igned t o  t h e  N.C.B. f o r  t h e  per iod  of August 

1st t o  23rd. During t h i s  t i m e  p e r i o d  they worked t h i r t e e n  days on 

t h e  N.C.B. P r i o r  t o  t h i s  two t r e n c h e r s  had worked a t o t a l  of 10  days. 

This  g ives  an aggrega te  of 492 man days of work done on t h e  N.C.B.  

This  f i g u r e  does n o t  i n c l u d e  t h e  h e l i c o p t e r  back-up which was r e q u i r e d  

on most days. 

The work c o n s i s t e d  c h i e f l y  of g e o l o g i c a l  mapping of t h e  

area .  This  inc luded t h e  measuring of approximately 3.8 km of 

s t r a t i g r a p h i c  s e c t i o n s ,  t h e  p o s t i n g  of a l l  recorded d a t a  t o  en la rged  

a i r  photographs f o r  l a t e r  t r a n s f e r a l  t o  geologic-photographic maps. 

The work a l s o  involved t h e  sampling of t h e  c o a l  seams 

p r e s e n t ,  and t r a n s p o r t a t i o n  of t h e  samples t o  t h e  l a b o r a t o r y  i n  F e r n i e  

f o r  a n a l y s i s .  Samples were a l s o  c o l l e c t e d  and s e n t  t o  t h e  Calgary  

o f f i c e  f o r  a n a l y s i s  and use  i n  t h e  p r e p a r a t i o n  of ma tu r i ty  maps o f  

t h e  a rea .  

Where i n t e r v a l s  o f  s t r a t i g r a p h i c  s e c t i o n s  w e r e  covered, 

t r e n c h e r s  were employed t o  uncover t h e s e  s e c t i o n s .  Th i s  work w a s  

supervised  by one of S h e l l ' s  f i e l d  p a r t y  members who worked i n  t h e  

v i c i n i t y  of t h e  t r e n c h i n g  b e i n g  done. 



On a lmost  a l l  days when work was be ing  done n o r t h  of  M t .  

Michael i t  was necessa ry  t o  l i f t  a l l  working members up o n t o  t h e  

work a r e a  by h e l i c o p t e r .  When poor f l y i n g  weather ,  o r  u n a v a i l a b i l i t y  

of t h e  h e l i c o p t e r  prevented  t h i s ,  t h e  p a r t y  members c l i d e d  t h e  mountain 

t o  t h e  work a r e a .  Th i s  u s u a l l y  r e q u i r e d  a  minimum of 2 . 5  t o  3 hours  

going up and 2 hours  t o  descend. Weather c o n d i t i o n s  were such,  

du r ing  t h i s  f i e l d  season  and a t  t h i s  a l t i t u d e ,  t h a t ,  on many occas ions ,  

t h e  h e l i c o p t e r  was unable  t o  l i f t  t h e  f i e l d  pa r ty .  This  made i t  

necessary  e i t h e r  t o  climb t h e  mountain o r  r e t u r n  t o  t h e  f i e l d  o f f i c e ,  

depending upon t h e  s e v e r i t y  of t h e  weather .  



Table No. 3 TABLE OF FOKMATIONS 

Era 
Period o r  Group Thickness 
Epoch Formation Li thology ( f e e t )  

Lower 
Cretaceous 

Lower 
Cretaceous 
may b e  
y o m g e r  

Lower 
Cretaceous 

Disconformity 

Crowsnest 
Formation 

Bla innore  
Group 

Trachy te  agglomerate,  t u f f ,  vol -  
c a n i c - r i c h  sands tone ,  mud- 
s t o n e ,  conglomerate 

Trachy te ,  s y e n i t e ,  v o l c a n i c  b ~ e c -  
c i a  

Grey and g r e e n i s h  grey  sand- 
s t o n e ,  a r k o s i c  sands tone ,  g reen  
and r e d  mudstone; minor 
brown l imes tone  

Disconformi ty  

J u r a s s i c  
and (?) 
Cretaceous 

J u r a s s i c  

Kootenay 
Formation 

Dark grey ,  carbonaceous sand- 
s t o n e  and conglomera t ic  sand- 
s t o n e ,  s i l t s t o n e ,  s h a l e ;  c o a l  

F e r n i e  Group , Grey c a l c a r e o u s  s h a l e ,  s h a l y  
l imes tone ,  s i l t y  l imes tone ;  da r l  
g rey  s h a l e ,  l imes tone;  sand- 
s t o n e  

Disconformi ty  

Spray R i v e r  
Formation 

Grey d o l o m i t i c  s i l t s t o n e  and 
sands tone;  brown s i l t s t o n e  and 
s i l t y  s h a l e  



GEOLOGY 

6.1 Regional Stra t igraphy 

The Kootenay Formation of Upper Ju ra s s i c  - Lower Cretaceous 

age i s  the coal-bearing sequence of south-eastern B.C. It i s  a  thick 

sequence of c l a s t i c  sediments represent ing de l t a  progradation over 

marine sha les ,  s i l t s t o n e  and sandstones of the  Ju ra s s i c  Fernie Formation. 

(Table No. 3) 

Deposition was i n i t i a t e d  by an epeirogenic u p l i f t  of the  

source area i n  ear ly  phases of t h e  Columbian Orogeny i n  Late Jurass ic  

time. The Kootenay sec t ion  thickens from eas t  t o  west; t he  source of 

sediments being southwest and the  shore l ine  on t h e  ea s t  and northeast .  

I t s  thickness within the Upper Elk Coal Field ranges up t o  1100 m. 

The Kootenay Fm. can be subdivided i n t o  three main un i t s .  

(Figure No. 8) A basa l ,  c l i f f - forming "Moose Mountain Member" is composed 

predominately of sandstones with minor s i l t s t o n e s  and shales .  It is  

a  prograding sequence of d e l t a  f ron t  sheet  sands, b a r r i e r  bars  and 

t i d a l  channel deposits .  

The middle, "Coal-bearing p ember" i s  generally i n  sharp 

contact  with t he  underlying Moose Mountain (sandstone - coal,  o r  

sandstone - bioturbated s i l t y  sha le ) .  It cons is t s  of a l t e rna t ing  

beds of sandstone, sha le ,  s i l t s t o n e  and coa l  represent ing prograding 

d e l t a  p l a in  environments. The Coal-bearing Member i s  245 m - 860 m 

thick,  including 6 m t o  61 m of coa l  i n  t he  south contained wi th in  2 



Newma rch 
1955 

aRlTlSH 
COLUMBIA 

Jansa 
1972 

ALBERTA- 
B . C .  

Member 

r 

H i  1 l c r c s t  

Cihson 1 

Member 

M ~ U C  - 
Member 

WDOse 
b m t a i n  Mr. 

ELK 

FORHATION 

b r a 1  
IKmtmar Sand 

Co. 1 

Bearing 

Member 

Hoose 
Mountain Hbr. 

B . C .  I 

Elk 

Member 

Co. 1 

Bearing 

Heaber 

Nomenclature chart illustrating and 
Figure 8 comparing the main Kootenay and strati- 

D \$' GIBSON graphically adjacent formations and 
muurI-os c- . .~Y-  m I I O U ~ ~ ~ I O ~ L T I  .-. ?-#-a .8.w...r-,l ,.,,, , ,ST ,", members recognized 



t o  8 seams, and up t o  90 m of c o a l  i n  23 seams on t h e  nor th .  

The upper p o r t i o n  of t h e  Kootenay Fm., t h e  "Elk Member", 

c o n s i s t s  of a l t e r n a t i n g  sands tone ,  s i l t s t o n e ,  s h a l e  and conglomerates 

with minor l e n t i c u l a r  c o a l  beds. I t  r e p r e s e n t s  p rograda t ion  of t h e  

a l l u v i a l  p l a i n  over t h e  d e l t a  p l a i n  coal-forming environments. 

The upper con tac t  of t h e  Rootenay is  an  e r o s i o n a l  s u r f a c e .  

It i s  o v e r l a i n  by t h e  Cretaceous Blairmore Group, beginning w i t h  

re juvenated  piedmont-plain d e p o s i t s  of t h e  Cadomin Formation (Cadomin 

Conglomerate). 

Only e r o s i o n a l  remnants of t h e  Kootenay Formation a r e  

0 
preserved i n  t h e  sou th  of t h e  Fording Syncl ine .  A 10 n o r t h  plunge on 

t h e  s y n c l i n e  p rese rves  an i n c r e a s i n g  t h i c k n e s s  of Kootenay s e c t i o n  

t o  t h e  nor th .  F a u l t i n g  and f o l d i n g  h a s  caused some r e p e t i t i o n s  of 

the  s e c t i o n  and th i cken ing  of t h e  c o a l  seams. 

Shales  a r e  g e n e r a l l y  d a r k  gray t o  b lack ,  s l i g h t l y  

ca lca reous ,  l ensy  and t h i n .  Two n o t a b l e  excep t ions  occur 

p e r s i s t e n t l y  a t  12 m and 1 6  m below t h e  top  of t h e  

Moose Mountain Member. The i r  t h i c k n e s s  ranges  from 0.2 

m t o  1.0 m and Hthology v a r i e s  from carbonaceous s h a l e  

t o  b r i g h t  coa l .  These beds appear  as two s l i g h t l y  

r e c e s s i v e  l a y e r s  i n  t h e  Moose Mountain Member, e s p e c i a l l y  

n o t i c a b l e  a long  t h e  w e s t  s i d e  of t h e  r idge .  

The lower c o n t a c t  o f  t h e  Moose Mountain Member is t r a n s i -  

t i o n a l  i n t o  Passage Beds ( F e r n i e  Formation) w h i l e  t h e  upper 



contact i s  general ly  sharp below the # l O A  seam of the  

Coal-bearing Member. Above 118 seam, sandstones i n  the  

Coal-bearing Member a r e  l e s s  common, thinner ,  and more 

var iable .  Their upper and lower contacts  tend t o  be 

gradational,  compared with t he  r e l a t i v e l y  sharp sand- 

stone contacts  below 1/8 seam. 

The middle Coal - bearing Member i s  an interbedded sequence 

of shale,  s i l t s t o n e s ,  sandstones and coal. 

Shales range from carbonaceous t o  s i l t y  and dark gray t o  

black i n  color.  Thin laminae of s i l t s t o n e  o r  sandstone 

and coaly s t r i n g e r s  o r  wisps a r e  common throughout 

the sect ion.  I n  road cuts  (constructed between 1968 

and 1971) t h e  carbonaceous sha les  a r e  almost completely 

sloughed over whereas. the s i l t y  sha les  a r e  o f t en  s t i l l  

p a r t i a l l y  exposed. 

S i l t s tones  a r e  interbedded with  sha les  and sandstones 

o r  occur as  t he  t r a n s i t i o n  from one t o  t h e  other .  Road- 

cut occurances a r e  of ten  s t i l l  wel l  exposed. 

Sandstones a r e  fine-to-medium grained and tend t o  

become coarser  down sect ion.  Laminar bedding, cross- 

bedding and soft-sediment deformation a r e  seen through- 

out. The lower 75 m of t he  Coal-bearing Member (below 

88 seam) has a higher proportion of th ick ,  p e r s i s t a n t  

sandstone un i t s ,  some of which a r e  e a s i l y  cor re la ted  in 

d r i l l  holes. Petrographic ana lys i s  of t h e  cliff-forming 



quartzite between /I8 6 1/9 scams (G Wilson, 1976) is 

as follows: 

Quartz h Chert - 7 3% 

Cement - Silica - 20% 

Matrix - 7% 

Accessory Minerals - Trace 

100% 

Coal seams are numbered from the top #1, #2, #3, 84, 

15, il6, #7, #8, #9, nlOB, #lOA, with 45% of the coal 

thickness occurring in the lower four seams. The main 

mineable seams are: 

- 4 two coal seams separated by a shale parting. 

Average thickness is 8.0 m. 

- 6 ,  two coal seams separated by a shale parting 

which ranges in thickness from zero to 13.0 m. 

Average thickness is 2.4 m. 

- #7, maintains a regular thickness of about 6.0 m. 

- #8, is the thickest seam, averaging 12.5 m. Its 

stratigraphic and geophysical characteristics are 

very consistent. Thickness variations are 

probably due to structural disturbance (faulting 

and/or drag folding). 

- #9, maintains a regular thickness averaging 9.8 m. 

- /llOB, maintains a regular thickness (average 4.5 m) 

except where faulted. Its upper contact is inter- 

bedded carbonaceous shale and shaly coal and is 



therefore not as sharp as the basal contact. 

- BlOA, maintains a regular thickness (average 2.8 m). 

Its basal contact is often sandy coal or coaly 

sandstone. 

Thickness values given are from within the Ewin Pass Block. 

The consistent nature of stratigraphy from #8 seam down to the Moose 

Mountain Member indicated an inter-deltaic coastal marsh or lower 

deltaic-plain inter-distributary depositional environment. More 

variable stratigraphy above #8 seam indicates deposition in flood-basin 

swamps (Gibson, 1977). 





6.2 S t r a t i g r a p h y  - North C e n t r a l  Block 

The t a r g e t  format ion  i s  t h e  Upper J u r a s s i c  - Lower Cretaceous 

Kootenay Formation. I n  t h e  s t r a t i g r a p h i c  success ion  of  t h e  a r e a  i t  is  

l o c a t e d  above t h e  Passage Beds of  t h e  Upper J u r a s s i c  F e r n i e  Formation 

and beneath t h e  Cadomin Formation of  t h e  Lower Cretaceous.  (Table  No. 2) 

For t h e  purposes of t h i s  r e p o r t  we have adopted Gibson's 

(1977 - 1A) d i v i s i o n s  of  t h e  Kootenay Formation. He d iv ided  i t  s t r a t i -  

g r a p h i c a l l y  upwards a s :  B a s a l  Sandstone Member, Coal Bearing Member, and 

Elk Member. The B a s a l  Sandstone Member i s  f u r t h e r  subdiirided i n t o  u n i t s  

"A" and nB", ("B" b e i n g  t h e  lower u n i t ) .  (Table  No. 3) (F igure  No. 8). 

The s t r a t i g r a p h y  of t h e  Kootenay Formation i n  t h e  North C e n t r a l  

Block i s  w e l l  exposed i n  t h e  u p l i f t e d  e a s t e r n  f a c e  of  t h e  block.(;Fig.9 & 24) 

Basa l  Sandstone Member 

The Basa l  Sandstone Member i s  r e p e a t e d  throughout  most of 

t h e  North C e n t r a l  Block w i t h  an exposed t h i c k n e s s  of  45 m on M t .  Michael. 

The unde r ly ing  Passage Beds a r e  a l s o  exposed a t  s e v e r a l  l o c a t i o n s  i n  

M t .  Michael and Ewin Pass.  The b a s a l  s ands tone  member i s  r e a d i l y  seen  

ove r  a lmost  t h e  e n t i r e  l e n g t h  of t h e  M t .  Michael s e c t o r .  I n  t h e  Ewin 

Pass  s e c t o r  f a u l t i n g  h a s  t a k e n  p l a c e  and i t  w a s  d i f f i c u l t  t o  de termine  

which sands tone  was t h e  t o p  of  t h e  b a s a l  sands tone .  (F igu re  No. 10) 

I n  t h e  M t .  Banner a r e a  t h e  b a s a l  s ands tone  is covered by 

s o i l  and v e g e t a t i o n  b u t  i t  i s  s t i l l  p o s s i b l e  t o  map it, u s i n g  a e r i a l  

photographs, due t o  i t ' s  topographic  expres s ion .  





The b a s a l  sands tone  member A,  c o n s i s t s  of  a  fine-to-medium 

gra ined  qua r t zose  sandstone.  It  i s  very  r e s i s t a n t  and forms a  prominent 

c l i f f  o r  r i d g e  wherever i t  is exposed. The lower u n i t ,  "B", i s  a  

l i g h t e r  grey c o l o r  than  t h e  upper u n i t .  

Coal Bear ing  Flember 

The c o a l  b e a r i n g  member is  found d i r e c t l y  above t h e  b a s a l  

sands tone .  It  c o n s i s t s  of a  t h i c k  success ion  of grey t o  greyish-brown, 

in t e rbedded ,  carbonaceous-argillaceous sands tones ,  s i l t s t o n e s ,  mudstones, 

s h a l e s ,  and t h i n  t o  t h i c k  seams of low-to-medium v o l a t i l e  bi tuminous 

coa l .  

I n  t h e  M t .  Michael (E) a r e a  seams 10A, 10B, and 9 have been 

th ickened by f a u l t i n g  t o  a  t o t a l  o f  6 1  m, o r  roughly 4 t imes t h e  normal 

a g g r e g a t e  t h i c k n e s s .  (See S t r a t i g r a p h i c  s e c t i o n  PIR-4 ( A ) ) .  This  

i n c l u d e s  p a r t i n g  m a t e r i a l .  

Though seams 8 and 7 a r e  a l s o  f a u l t e d  i t  does n o t  appea r  

t h a t  t hey  have th ickened o r  t h inned  where they  outcrop ,  b u t  a r e  

s e v e r e l y  sheared .  

The Elk Member o v e r l i e s  t h e  Coal-Bearing Member and t h e  c o n t a c t  

i s  p laced  a t  t h e  b a s e  of  t h e  f irst  major sands tone  o r  conglomerate  

above t h e  uppermost major c o a l  seam i n  t h e  Coal-Bearing Member. 

Elk Elember 

The Elk Member c o n s i s t s  of  a c y c l i c a l  s u c c e s s i o n  o f  r e l a t i v e l y  

t h i n  in t e rbedded  sands tones ,  s i l t s t o n e s ,  s h a l e s ,  conglomerates  and 

t h i n .  ( u s u a l l y  0.5 m), c o a l  seams. 



A t  t h e  peak o f  M t .  Banner t h e  E l k  Member i s  o v e r l a i n  by a 

mass ive  c o n g l o m e r a t e .  T h i s  forms t h e  h i g h e s t  p o i n t  o f  t h e  Nor th  C e n t r a l  

Block.  T h i s  v e r y  r e s i s t a n t ,  c l i f f  fo rming ,  c o n g l o m e r a t e  c o n s i s t s  of 

s a n d s t o n e  and p e b b l e - t o - c o b b l e  s i z e  b o u l d e r s .  
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6.3  l iegional  S t r u c t u r e  

The Coal-Bearing Kootenay Formation occurances of south- 

e a s t e r n  B . C .  a r e  preserved i n  north-south t r end ing  sync l ines  r e f e r r e d  

t o  a s  t h e  East  Kootenay C o a l f i e l d s  (F igure  No.11). High s t r u c t u r a l  

r e l i e f  of Pa leozoic  rocks surrounding t h e  c o a l f i e l d s  f ades  out  i n  

r e l a t i v e l y  incompetent rocks of t h e  Fe rn ie  and Kootenay formations.  

The s t r u c t u r e  w i t h i n  t h e  s y n c l i n e s  i s  complicated t o  vary ing  degrees 

by t h r u s t  f a u l t s  and t h e i r  a s s o c i a t e d  f o l d s ,  and a l s o  by normal f a u l t s .  

This  s t r u c t u r a l  complexity i n c r e a s e s  towards t h e  t h i n n e r ,  e a s t  s i d e  of 

t h e  c o a l f i e l d s  where they have been t h r u s t  a g a i n s t  under ly ing  Paleozoics .  

The Eas t  Kootenay C o a l f i e l d s  can be  subdivided i n t o  t h r e e  

coal-bearing a reas .  From sou th  t o  n o r t h  they a r e  t h e  Flathead Coal- 

f i e l d ,  t h e  Fe rn ie  Coa l f i e ld  and t h e  Upper Elk Coa l f i e ld .  S ince  they 

a r e  a l l  p a r t  of t h e  same d e p o s i t i o n a l  complex, t h e  subd iv i s ion  i s  based 

on e r o s i o n a l  boundaries  and s t r u c t u r a l  boundaries.  

Upper Elk C o a l f i e l d  

The Upper Elk Coa l f i e ld  i s  an e longa te  b a s i n  composed of two 

major sync l ines  ( G r e e n h i l l s  and Fording) sepa ra t ed  by an a n t i c l i n e  

and t h e  no r the rn  ex tens ion  of t h e  Erickson normal f a u l t .  The e a s t e r n ,  

Fording sync l ine ,  can be  t r a c e d  northward from Alexander Creek t o  t h e  

Kananaskis Lakes. On i ts  south  end, i t  i s  symmetric w i t h  moderate t o  

s t e e p  d ips  on bo th  limbs. To t h e  no r th  i t  becomes more asymmetric 

wi th  a  west dipping a x i a l  p lane ,  v e r t i c a l  s t r a t a  on t h e  w e s t  limb and 

moderately d ipping  s t r a t a  on t h e  e a s t  limb. 



On t h e  west s i d e  of t h e  Erickson F a u l t ,  t h e  G r e e n h i l l s  s y n c l i n e  

has  been downthrown approximately 900 m. I t  can be  t r a c e d  n o r t h e r l y  

up t h e  Elk River  v a l l e y  from Fording Mountain t o  where i t  i s  c u t  o f f  

by t h e  Elk River  Thrus t .  The Greenh i l l s  Sync l ine  i s  s l i g h t l y  

asymmetric w i t h  a wes t  d ipping  a x i a l  plane.  





6.4 S t r u c t u r e  - North C e n t r a l  Block 

Most of  t h e  North C e n t r a l  Block i s  on t h e  e a s t  limb of  t h e  

Fording River  sync l ine .  The Mr. Michael (W) s e c t o r  c o n t a i n s  a  p o r t i o n  

of t h e  wes t  l imb and some 5+ km of t h e  s y n c l i n a l  a x i s .  The s y n c l i n e  

i s  asymmetrical w i th  t h e  d i p  of  t h e  west l imb b e i n g  g e n e r a l l y  much 

s t e e p e r  t h a n  t h a t  of t h e  e a s t  l imb. 

There is s t r o n g  evidence  f o r  f a u l t i n g  a l o n g  t h e  t r e n d  of t h e  

s y n c l i n a l  a x i s  i n  t h e  sudden change i n  magnitude of t h e  d i p  of  t h e  

s t r a t a  on t h e  e a s t  l imb. F a u l t i n g  can b e  s e e n  i n  t h e  a x i a l  f o l d  of 

t h e  Fording s y n c l i n e  a t  t h e  sou the rn  end of  M t .  Michael. The sudden 

change of d i p  of  t h e  s t r a t a  h e r e  from a lmost  h o r i z o n t a l  t o  approxi-  

mately 65 degrees  i n  a  few t e n s  of met res  i n d i c a t e s  t h a t  t h e  f a u l t  
\ 

con t inues  northwards a long  t h e  a x i a l  f o l d  l i n e .  

The Fording River  t h r u s t  f a u l t  is p r e s e n t  i n  t h e  North C e n t r a l  

Block and i s  mapped from t h e  southernmost p o r t i o n  of  M t .  Michael i n t o  

t h e  Ewin Pass  s e c t o r .  Its t r e n d  t o  t h e  n o r t h  of  Ewin Pass  i s  n o t  known 

w i t h  c e r t a i n t y  a t  t h i s  t i m e .  Secondary, i m b r i c a t e d ,  f a u l t s  r e l a t e d  t o  

t h e  Fording River  F a u l t  a r e  p r e s e n t  throughout  t h e  a r e a .  Drag f o l d s  

a r e  a l s o  s e e n  throughout  t h e  a r e a .  

The North C e n t r a l  Block w a s  subdiv ided  on a n o r t h  s o u t h  l i n e  

u s i n g  t h e  Fording River  T h r u s t  F a u l t  as t h e  d i v i d i n g  l i n e .  

The d i p  of  t h e  beds  i n  t h e  e a s t  l imb o f  t h e  s y n c l i n e  g e n e r a l l y  

dec reases  a s  one moves from s o u t h  t o  n o r t h .  I n  t h e  Mr. Michael  (E) 



0 
s e c t o r  t h e  d i p  v a r i e s  between 45 - 60'~.  I n  t h e  Ewin Pass s e c t o r  i t  

0 
is  between 30 - 40'~. Readings of t h e  n o r t h  end of M t .  Banner gave 

a  d i p  of 32 '~ .  There a r e  l o c a l  v a r i a t i o n s ,  o r  r o l l s ,  throughout t h e  

e n t i r e  a r e a .  (Values given a r e  average f o r  t h e  a r e a  r e f e r r e d  t o )  

The presence  and u p l i f t  of t h e  Fording River t h r u s t  f a u l t  

has  r e s u l t e d  i n  seams Nos. 7 ,  6 ,  5  and 4 be ing  r epea ted  i n  t h e  a r e a  

above and t o  t h e  west of  Ewin Pass  i n  a  s i t u a t i o n  which may be  favour- 

above f o r  an open p i t  ope ra t ion .  

Most of t h e  c o a l  seams con ta in  very  t h i n  s h a l e ,  o r  sha ly ,  

p a r t i n g s .  These p a r t i n g s  a r e  f r equen t ly  carbonaceous t o  a  degree  

t h a t  they must be  examined c l o s e l y  t o  d e f i n e  t h e  th i ckness  of t h e  

p a r t i n g  m a t e r i a l .  

Due t o  t h e  amount of f a u l t i n g  t h a t  has  taken p l a c e  along 

t h e  bedding p lanes  some of t h e  c o a l  i s  sheared and pulver ized  t o  t h e  

cons is tency  of powder. Where i t  has  not  been a l t e r e d  by f a u l t i n g  

i t  i s  hard ,  competent and shows good c l e a t .  I n  t h e s e  undis turbed  

a r e a s  bands of b r i g h t  and d u l l  c o a l  can b e  c l e a r l y  seen i n  t h e  c o a l  

seams. 

Thrus t  f a u l t i n g  a long bedding p lanes  has  r e s u l t e d  i n  marked 

th ickening  of  t h e  c o a l  seams l o c a l l y  as w e l l  a s  t h e  r e p e t i t i o n  of  

seams. The ang le  of t h r u s t  of t h e  f a u l t  i s  s l i g h t l y  g r e a t e r  t han  t h e  

ang le  of d i p  of  t h e  c o a l  seams. (See c r o s s  s e c t i o n  No. 5,539,600 N)  

The average d i p  of t h e  c o a l  seams i s  about  45O. 



Ewin Pass Area 

I n  t h e  Ewin Pass b lock  we have t h e  b e n e f i t  of 9 d r i l l  ho le s  

t o  g ive  us a  b e t t e r  p i c t u r e  of t h e  d i p  and t h e  n a t u r e  of t h e  c o a l  

seams he re .  

I n  t h i s  a r e a  i t  appears  t h a t  t h e  No. 8  seam i s  t h e  one most 

a f f ec t ed  by t h e  a c t i o n  of  t h r u s t  f a u l t i n g .  It has  been thickened from 

an average of 12.3 m t o  23 m. 

This  b lock  con ta ins  a t  l e a s t  9 seams wi th  t h i c k n e s s Z l . 5  m. 

The aggregate  th i ckness  is 51.8 m. These f i g u r e s ,  (CNI's),  do n o t  

i nc lude  seams 10B and 10A. Inc lus ion  of t h e s e  seams may b r i n g  t h e  

aggregate  th i ckness  t o  59 m. 

The c o a l  h e r e  has  a  d i p  vary ing  between 30 and 40 degrees t o  

the  west.  The d i p  of t h e  c o a l  seams i s  almost co inc iden t  w i t h  t h e  

s lope  of  t h e  ground s u r f a c e  s o  t h a t  t h e  s i t u a t i o n  is advantageous f o r  

an open p i t  mining opera t ion .  

Seams Nos. 5, 6 ,  7, 8, 9, 10B and 10A extend northwards 

from t h e  a r e a  d r i l l e d  by CNI Ltd. s o  t h a t  i t  may be  p o s s i b l e  t o  extend 

t h e  def ined  mineable a r e a  i n  t h a t  d i r e c t i o n .  This  b lock  deserves  

d e t a i l e d  examination and mapping. (Geological  Photo-Map No.'s 2 6 3) 

M t .  Michael (West) 

A seam approximately 6 m t h i c k  w a s  seen  roughly p a r a l l e l i n g  

t h e  main r i d g e  of M t .  Michael w i th  a s e r i e s  of t h i n ,  ( 6 0 . 5  m), c o a l  

seams below i t .  The Fording t h r u s t  f a u l t  occurs  below i t  and i t  i s  on 

t h e  u p l i f t e d  s i d e  of t h e  f a u l t .  The 6 m seam is t e n t a t i v e l y  i d e n t i f i e d  



a s  No. 7 seam. Seams down-slope t o  t h e  west ,  ( s t r a t i g r a p h i c a l l y  

h igher) ,  a r e  t e n t a t i v e l y  i d e n t i f i e d  a s  seams Nos. 6, 5 and 4. These 

seams a r e  i n  a  dip-slope a t t i t u d e  and should be  examined i n  d e t a i l .  

(Geological  Photo-Map No.'s 2 ,  5  & 6) 

M t .  Michael (Eas t )  

I n  t h e  M t .  Michael (E) s e c t o r  t h r u s t  f a u l t i n g  has taken 

p lace  along bedding p lanes .  This  has  r e s u l t e d  i n  t h e  c o a l  seams 

being thickened and repea ted .  I n  p a r t i c u l a r  seams 10A, 10B and 9 have 

been thickened from a normal th i ckness  of 2 .8  m, 4 .5  m, 5.4 m r e spec t ive ly .  

(aggregate Thickness = 12.7 m ) ,  t o  a  gross  th i ckness  of 61 m, i nc lud ing  

p a r t i n g  ma te r i a l .  This  is an i n c r e a s e  of roughly 4  t imes t h e  normal 

0 
th ickness .  The seams h e r e  d i p  approximately 55 t o  t h e  west.  (Geol. 

Photo-Map No. 1 )  

Seam 8 ( g 1 2  m th i ck )  i s  i n  p l ace  h e r e  a s  a r e  seams 7 ( d 5 . 8  m 

th i ck )  and 6 (24 5 m t h i c k ) .  

M t .  Banner (West) 

Most of t h e  knowledge of t h e  c o a l  i n  t h i s  s e c t o r  i s  der ived  

from t h e  examination of t h e  s p o i l  p i l e s ,  and sampling c o a l  from t h e  

reopened a d i t s ,  of t h e  o l d  Imper i a l  Coal and Coke Co. Ltd. (See 

Appendix B) They a r e  on t h e  most n o r t h e r l y  p o i n t  of  t h e  M t .  Banner (W) 

s e c t o r .  Eight  seams were opened of which 5 were found t o  be  of coking 

q u a l i t y .  Though t h e s e  a d i t s  a r e  o u t s i d e  of  our  l i cenced  a r e a  t h e  c o a l  

seams p resen t  t h e r e  extend southwards i n t o  our  proper ty .  The seams 

h e r e  a r e  i n  a d i p  s lope  s i t u a t i o n  s o  t h a t  they dese rve  c l o s e  examination. 



A s  t h e  most remote, and l e a s t  a c c e s s i b l e ,  a r e a  of t h e  North 

Cent ra l  Block, and a s  mapping began i n  t h e  sou th  and worked north-  

wards, t h i s  a r e a  i s  t h e  l e a s t  explored i n  t h e  block.  However, i t  does 

con ta in  r e s e r v e s  of coking q u a l i t y  c o a l  and t h e r e f o r e  must be  mapped 

i n  d e t a i l .  It i s  a s  c l o s e  a s  700 metres  t o  t h e  CPR's Sparwood/Fording 

Spur l i n e .  (Geological  Photo-Map No.'s 4 & 8) 

M t .  Banner (Eas t )  

The Alexander Creek s y n c l i n a l  a x i s  which t r a n s e c t s  t h e  peak 

of Pit. Banner (E) has  been t r a c e d  on a e r i a l  photographs i n t o  t h e  a x i s  

of a v a l l e y  t o  t h e  n o r t h  of t h e  peak. There i s  s u f f i c i e n t  room i n  

t h e  e a s t  w a l l  of t h i s  v a l l e y  f o r  seams 8 through 10A t o  be  p r e s e n t  i n  

a  d i p  s l o p e  s i t u a t i o n  w i t h  a  low overburden/coal  r a t i o .  (F igure  No .13)  

Seams 9 ,  10B and 10A were measured some 400 m t o  t h e  wes t  

of t h e  s y n c l i n a l  a x i s  mentioned above s o  t h a t  f a u l t i n g  is assumed t o  

be  p r e s e n t  between t h e s e  two po in t s .  

E ight  hundred metres  t o  t h e  west of  t h e  peak of M t .  Banner 

an a n t i c l i n a l  s t r u c t u r e  i s  seen and mapped. From t h i s  po in t  westwards 

t o  t h e  a x i s  of  t h e  Fording River  sync l ine ,  t h e  d i p  of t h e  s t r a t a  i s  t o  

t h e  west.  (Geological  Photo-Map No. 4) 



COAL QUALITY 

The c o a l  i s  medium v o l a t i l e  (25  - 29% d .a . f . )  bi tuminous,  

low (0.6%) i n  su lphur ,  e x h i b i t s  good coking c h a r a c t e r i s t i c s ,  (F.S.I.= 

5  t o  8 ) .  Eighty- f ive  p e r c e n t  o f  t h e  r e s e r v e s  a r e  expected t o  b e  of  

m e t a l l u r g i c a l  grade.  Its Heat Value i s  6400 KCal/Kg a t  23% raw ash  

o r  7600 KCal/Kg a t  12% washed a sh . (  Enclosures)  

The c o a l  i n  t h i s  a r e a  h a s  been known and mined s i n c e  t h e  

e a r l y  y e a r s  of  t h i s  cen tu ry .  A d i t s  were d r i v e n  i n t o  t h e  nor thwest  

s e c t o r  of M t .  Banner (West). The a n a l y t i c a l  d a t a  de r ived  from t h i s  

work a r e  given i n  Appendix A(1). 

M r .  N. E lph ins tone , ( l951) , in  h i s  r e p o r t  on t h e  a rea ,sauqled  

c o a l  i n  t h e  M t .  Michael (Eas t )  a r e a .  The a n a l y t i c a l  d a t a  are p r e s e n t e d  

i n  Appendix A(2). 

The d r i l l i n g  program conducted by C N I  i n  1970 r e s u l t e d  i n  

d a t a  a q u i s i t i o n  s u f f i c i e n t  t o  e s t i m a t e  tonnage and develop a mine p lan .  

The a n a l y t i c a l  r e s u l t s  of  t h e  c o a l  c u t t i n g s  i s  g iven  i n  Appendix At4) .  

Coal from t h e  th i ckened  s e a m s  of M t .  Michael (Eas t )  s e c t o r  

was sampled i n  1978 and ana lysed  by Lor ing  L a b o r a t o r i e s  Ltd.  of 

Calgary. The a n a l y t i c a l  d a t a  a r e  p resen ted  i n  Appendix A(3). 
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Appendix A 

COAL ANALYSIS 

I n  t h e  North C e n t r a l  Block we have a n a l y t i c a l  d a t a ,  from 

t h r e e  a r e a s ,  o f  samples which were taken i n  a v a r i e t y  of ways and over  

a g r e a t  span of t ime,  ( 7 1  y e a r s ) .  

I n  1907 M r .  J. McNeil r epor t ed  on c o a l  taken from t h e  

Imper i a l  Coal and Coke Co.'s a d i t s  on t h e  n o r t h  west corner  of M t .  

Banner (West). These were analysed  by Von Schulz and Low of Denver, 

Colorado and t h e  r e s u l t s  were a s  fol lows:  ( 'B'  be ing  t h e  h i g h e s t  seam 

s t r a t i g r a p h i c a l l y ) ,  

ANALYSES BY VON SCHULZ AND LOW 
Denver, Colorado 

J. McNeil 1907 (Report 1 pp.4) 
Vol. Comb. Fixed Lennth o f  - 

Sample Seam Thickness Moisture Mat ter  Carbon Ash Remarks Tunnel 

10-12 f t .  5 .11  

0.85 

t h i c k  seam 1.15 

1.05 

0.80 

5 f e e t  0.90 

3 f e e t  3.30 

4'  8" 0.96 

9 f e e t  1.00 

7 f e e t  0.86 

5.60 Ron coking 

10.72 Cokes 

5.18 Poor coke 

11.89 Cokes 120 

18.70 Semi coking 

15.25 Cokes 125 

9.35 Ron coking 25 

10.25 Cokes 150 

10.00 Semi coking 

12.77 Semi coking 100 

I n  1909 McNeil had lengthened f o u r  o f  t h e  tunne l s  and re- 

sampled t h e  coal .  The a n a l y t i c a l  d a t a  de r ived  show some marked changes 
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but  no reason i s  advanced. It might p o s s i b l y  b e  t h e  r e s u l t  of more 

s e l e c t i v e  sampling techniques.  The d a t a  a r e  a s  fol lows:  

Sample &am 

K B 

G F 

M G 

F I 

0  J 

N K 

I Q 

H R 

J. McNeil 1909 (Report 2  _pp. 40) 
Vol. 

Thickness 

10-12 f t .  

- 

Thick 

5  f e e t  

3  f e e t  

4 '  - 8" 

9  f e e t  

7  f e e t  

Moisture 

5.01. 

1.06 

1.50 

1 .31  

3.40 

1.17 

0.87 

1.01 

Mat ter  

26.29 

24.06 

21.46 

24.64 

19.48 

20,83 

21.43 

21.54 

Fixed 
Carbon 

61.05 

66.54 

61.35 

70.01 

67.70 

69.62 

68.07 

68.51 

Ash Remarks 

7.65 

8.34 Coking 

15.69 

4.04 Coking 

9.42 

8.38 Coking 

9.63 Coking 

8.94 Coking 

Tunnel 

5 1  

19 6  

184 

186 

2  8 

250 

286 

100 

1281 

Mr. N. E lphins tone  (1951) i n  h i s  r e p o r t  on t h e  a r e a  which 

we have des igna ted ,  " M t .  Michael (Eas t )" ,  comments on t h e  "abnormal 

th icknesses"  of t h e  c o a l  t h e r e  w i t h  t h e  fo l lowing n o t a t i o n :  

11 f e e t  Shaly c o a l  

3  f e e t  Sha le  

4 f e e t  Shaly c o a l  

2 f e e t  Shale  

10  f e e t  Shaly c o a l  

7 f e e t  Coal 

Ana lys i s  of t h e 7 f o o t  c o a l  seam g ives  an a s h  con ten t  of 7.1%. 

A(3) This  a r e a  was sampled a g a i n  i n  1978 and analysed  by Loring 

Labora to r i e s  Ltd.  of Calgary. These w e r e  ox id ized  outcrop samples and 

were analysed  as composite samples. The 49 samples taken i n  t h e  f i e l d  

were analysed  as 17  composite samples. The samples w e r e  mixed on t h e  

b a s i s  of f i e l d  n o t e s  on l i t h o l o g y ,  and v a r i a t i o n s  i n  t h e  n a t u r e  o f  ' the  

c o a l  sample. 



Attn : J. Fisher 

SAMPLE NO. ' IDENTIFICATION 
SAMPLE 

TYPE 

law Coal 

3aw Coal 

3aw C o a l  

Raw Coal 

Raw Coal 

Raw Coal 

Raw C c a l  

Raw C c a l  

Raw Coal 

Raw Coal 

Raw Coal 

LABORATORIES 
C E R T I F I C A T E  o f  C O A L  T E S T 1  

Air Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

% 
VCL 

MATER 

21 ' 3 8  
21.87 

19.22 
20.31 

24-34 
25.78 

24-31 
25.62 

22.34 
24.82 

17.93 
18.92 

24.65 
26.W 

25-96 
27.66 

22 97 
24.66 

25.42 
26.90 

24.42 
27.39 

% 

ASH 

LTD 
G PAGE # 1 A > 

L, - 
% 

FIXED 
;ARBON - 
52.75 
53.97 

36-99 
39-09 

60.76 
64.35 

54.51 
57.45 

40.73 
45-26 

28.83 
30. W 

59.48 
63.72 

59.72 
63.62 

47.44 
50.94 

57.44 
60.78 

lr7.07 
52.80 

BTU 
I LB. 



LORING LABORATORIES LTD ~ C W S I E S T  RESOllRSES LTD. 

A t t n  : J. Fisher PAGE # 2 C E R T I F I C A T E  o f  C O A L  T E S T I N G  > 
W - 

BTU 
I LB. 

SAMPLE _P/ IEC'D 
% 

Hz0 

% 
VCL 

MAlTER 

% 

ASH 

- 

% 
FIXED 

ZARBON IDENTIFICATION SAMPLE NO. 

Raw Coal  A i r  Dried 
Dry Basis 

Raw I A i r  Dried 
Dry Basis 

aw Coal  

aw Coal  

aw Coal  

aw Coal  

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 

A i r  Dried 
Dry Basis 



A(4) Dri l l  c u t t i n g s  from t h e  Ewin pas s  program of 1970 gave t h e  

fo l lowing  da ta :  

EWIN PASS BLOCK 

PROXIMATE RAW Marker 
SAMPLE OF SEAM NO. 10A 10B 9 8 Bed 7 6 Range Average 

ASH 5.6-8.4 7.7-8.9 6.1-8.3 3.9-5.3 3.4-5.3 2.7-5.0 5.5-7.6 5.0-7.2 6 . 1  

MOISTURE 0.3-0.8 0.6-1.0 0.7-1.8 0.8-1.2 0.6-1.1 0.8-1.9 0.9-2.2 0.7-1.4 1.1 

VOLATILE MATTER 21.6-29.0 21.7-29.5 21.2-26.4 24.6-27.8 27.2-29.6 24.2-30.3 30.3-31.0 24.4-29.1 26.7 



BIBLIOGRAPHY 

Allan, J. A. and Carr, J. L. (1947): Geology of Highwood - Elbow Area 
Alberta. Research Council of Alberta University of Alberta, Edmonton, 
Rept. No. 49 pp. 21-23 

Bethune de, P. (1936): Un cas d'involution de nappes du second genre 
dans les Montagnes Rocheuses du Canada, Memoires de l'lnstitut 
Geologique de llUniversite de Louvain, Tome X, Institut Geologique 
de l'Universite, 10, Rue St. Michel 10, Louvain, p. 164 

Beach, H. H. (1943): Hoose Mountain and Morley Map Areas, Alberta 
Geol. Surv., Canada, Mem. 236, p. 34 

Crabb, J. J. (1970): Exploration for Coking Coal; Proc. 22nd Can. 
Conf. on Coal, Vancouver, B.C., p. 86-91 

Daly, R. A. (1912): Geology of the North American Cordillera at the 
Forty-ninth Parallel, Geol. Surv., Canada, Mem. No. 38. Pt. 11, 
pp. 577-597 

Dawson, G. M. (1885): Preliminary Report on the Physical and Geological 
Features of that portion of the Rocky Mountains between Latitudes 
49' and 51' 311, Geol. Surv., Canada 

Dowling, D. B. (1914): Coal Fields of Manitoba, Saskatchewan, Alberta, 
and Eastern British Co1umbia;Geol. Surv., Canada, Mem. 53. 

(1915): Coal Fields and Coal Resources of Canada, Geol. 
Surv., Canada, Mem. 59, pp. 106-109. 

(1915): Coal Fields of British Columbia, Geol. Surv., 
Canada, Mem. 69, pp. 7-8, 10-33. 

Elphinstone, N. P. (1951): Report on the former Imperial Coal and Coke 
properties of the Upper Elk Valley; Crows Nest Industries Limited 
(unpublished report). 

Gibson, D.W. (1977): The Kootenay Formation of Alberta and British 
Columbia - a stratigraphic summar; in Report of Activities, Part A, 
Geol. Surv., Canada, Paper 77-lA, p. 95-106. 

(1977): Sedimentary facies in the Jura-Cretaceous Kootenay 
Formation, Crowsnest Pass area, southwestern Alberta and southeastern 
British Columbia; Bull. Can. Petrol. Geol, special guidebook issue, 
Waterton Lakes 

Graham, P.S., Gunther, P.R., Gibson, D.W. (1977): Geological Investigations 
of the Coal-Bearing Kootenay Formation in the Subsurface of the Upper 
Elk River Valley, British Columbia, Geol. Surv., Canada, Paper 77-1.. 



Jansa ,  L. F. (1972): Depos i t iona l  h i s t o r y  of t h e  coa l -bea r ing  Upper 
Jurassic-Lower Cre taceous  Kootenay Formation, sou the rn  Rocky 
Mountains, Canada; Bu l l .  Geol. Soc. Am., v. 83, p. 3199-3222 

MacKay, B.R. (1930): Corbin Coal F i e l d ,  B r i t i s h  Columbia, Geol. 
Surv.,  Canada, Sum. Rept. 1930, P t .  A,  pp. 161-163 

(1931): Corbin Coal F i e l d ,  B r i t i s h  Columbia, 
Surv.,  Canada, Sum. Rept. 1931, P t .  B. pp. 8 - 19 

(1932): Geology and Coal Depos i t s  of Crowsnest Pass  Area, 
A lbe r t a ,  Geol. Surv.,  Canada, Sum. Rept. ,  1932, P t .  B ,  publ i shed  
1933, pp. 21-67 

(1933): Michel Coal Area, B . C . ,  and Coleman South Coal 
Area, A lbe r t a ,  Geol. Surv. ,  Canada, Sum. Rept., 1933, P t .  B, 
publ i shed  1934, pp. 1-19 

(1946): Coal Reserves of Canada, Repr in t  of  Chapter I and 
Appendix A of Report of t h e  Royal Commission on Coal,  1946, 
Geol. Surv.,  Canada, Publ i shed  i n  1947 

NacKenzie, .I. D. (1916): Geology o f  a P o r t i o n  of t h e  F la thead  Coal Area, 
B r i t i s h  Columbia, Geol. Surv. ,  Canada, Mem. 87,  pp. 26-38 

McEvoy, J. (1900): Geol. Surv. ,  Canada Ann. Rept, 1900, pp. 85A-95A 

(1902): Geologica l  and Topographical  Map of  Crowsnest Coal  
F i e l d s ,  Geol. Surv.,  Canada, Map No. 767 

McLearn, F. H. (1915): J u r a s s i c  and Cre taceous ,  Crwosnest Pass ,  A l b e r t a ,  
Geol. Surv., Canada, Sum. Rept. ,  1915, pp. 110-112 

Newmarch, C.B. (1953): Geology o f  t h e  Crowsnest Coal Bas in  B.C.  Min. 
of Mines, B u l l .  No. 33 

Nor r i s ,  D.K. (1959): Type s e c t i o n  of  t h e  Kootenay Formation, Grassy . - 
Mountain, A lbe r t a ;  Jou r .  A l b e r t a  Soc. Petroleum Geol., Vol. 7, p. 
223-33 

P r i c e ,  R. A. (1961): Fe rn ie  map-area, A l b e r t a  and B r i t i s h  Columbia, 82G 
e a s t  h a l f ;  Geol. Surv.,  Canada, Paper 61-24 

Rice, G.S. (1916): Bumps and Outburs t s  of  Gas i n  t h e  Mines o f  Crowsnest 
Pass  Coal F i e l d ,  B r i t i s h  Columbia Dept. of Mines, B u l l .  No. 2 ,  1918 

Rose, B. (1916): Crowsnest Coal F i e l d ,  A l b e r t a ,  Geol. Surv.,  Canada, 
Sum. Rept. ,  1916, p. 110 

(1917): Crowsnest and F la thead  Coal Areas, B r i t i s h  Columbia, 
Geol. Surv., Canada, Sum. Rept. 1917, P t .  C., pp. 28C-35C. 

Schof i e ld ,  S. J. (1909): Reconnaissance i n  E a s t  Kootenay, B.C., 
Geol. Surv., Canada, Report ,  1909 



MINES AND PETROLEUM 

Coal Act (Scc. 19) 

RESOURCES 439 
APBLKAPION TO X E D  TERM OF LICENCE 

1. I, G o n ~ o ~  A .  S c u w a n ~ z  <YELL h 6 b 4  R Z S O O Q C ~  L \ ~ \ T E ~ )  agent for .....--.--....----..-.A ..-. 
(N.mc) (N.rnd 

?.0 .60< loo ?.O.Ecr 1 0 0  
(Addrcu) (Addrcu) 

COLC~RY ~ L ~ ~ R T A  12P !LHS - 2  ~ G Q Q V  ~ ~ U V ~ T A  
TZP 2 H b  

Valid FMC No. I71 - 923 - 
245 24 6,2q8,300,30\ ,30LI hereby apply to the Minister to extend the term of Coal Licences No(s)..--1-.. 

3 , ~  370 ~ E I C M T  LICEJCE~ c o ~ c r u u t  Arraoxr-r&w 4,480 4-5 OK \ 8 2 n  H 4 .  ---a. 
for's iurtbcr period of one year. 

F i g a u n ~ y  \ ,  2. 1 have performed, or caused to be performed, during the period.-- 
i.178 

-to 

J G ~ u ~ ~ Y  30 1 9 - 3 ,  work to the value of at least $ \39,853 
on the location of coal licences as follows: 

CAEGORY OF WORK 

Gcologjcal mapping - - - 
Surveys: Geophysical - - 

Geochemical - - 
Other - - - - 

Road construction - - . - 
Surface work - - - - 
Underground work - - - - 
Drilling - .. - - - 
LO&~,  sampling, and testing 

Redamation - - - . - 
~ o u 6  Other work (specify) - - - UIL 

- .-. 
k.4. 5. I d to apply S of this d u e  of work to daim a refund of cash in lieu of work in 

the amount of S which was paid to extend the term of Coal Liccncc(s) No(s).- 

- 
80 , 19-. Mining Receipt No . . 
for prior payment of cash in lieu of work k arrachcd for adjustment 

FOR DEPARTMEKTM USE ONLY 

V d v c  d rort n ~ o d  s V d u c  of work npplicd on li- 5 

V d u t  ol work V P P ~  s .Value of ercdit renuinin: S 



Work pcrformcd. Ycs No 
FaLeuaev \ ,1q7~ The program of operalions dctailcd hcrcundcr was carried oul during thc period from..-- -- 

to.- ~ ~ Q U A I L ~  ZCJ I39 8 5 3  1 9 2 3 .  Total costs arc $ L an avcrage 

31 - '2 ---per acre. or of 5-.. g 77.14 p 6 c  u i G n Q € .  

GEOPHYSICAL OR GEOCHEMICAL SURVEYS - Y a  No Cost $-. 
W l L  

hfc&od.- Line miles - 

lo xrq- ROAD CONSTRUCTION Yes No Cost $ L-.. 
UPGWDWC B 
r ? n r ~ - r E u ~  

Len@: On Licences Access (off 1iccnca)-A 

SURFACE WORK Y a  No a . Cost $ UlL 

L a t h  Liocacc N"rnbcr(.) 

Trenching 

Scam tracing 

Crosscutting 

Otha  

Ul L UNDERGROUND WORK Yes No Cost 5-- 

T a t  adits: Number Average length- Total footage 

0th- workings: Area- Total footage 

DRILLING .YCS NO cost s 60,4 55 
Hole S l n  N u m k  or H d a  Told F m +  

' H a  Core: Diamond W~reline --- 3 203243 r; 6 \ 4  h. 

. . - - - - 
Rotary: Conventional - - - - 

Revme circulation 

LOGGING. SAMPLING, AND TESTING (chcck) Yes No Cost S 29,270 -- 
Lidology: h i  samples Core sampla Bulk samples a 

Logs: Gamma-Neutron Density Other 

Tcrting: Prox. analysis FSI Washability 

Carbonization Petrographic Plasticity 0th- 

OTHER WORK (specify detaik) u o u &  GxtS UIL 

Is this a rcgirtwcd or li'anred Professional Engineer in British Columbia? Yes NO 

Nor~-Wberr the liansn intends to perform, during the utendcd term of hi liccna, work not set 
out in the plan of opaationr Bed under seaion IS (2) (c) .  a mppluncotal plan .of operations k 10 k 
a t txheb 

u , .dnuth  - r k  - h -I* m-l @in h u .  o( rrpon lOIllullUllOL 



VALUATION OF WORK: COST STkTEhlENT 
(Scc. 27, B.C. Rcg. 436/75) 

FERQGAQY \ 1978 JWUAKY 30 OK-PROPERTY COSTS: For pcriod from -I lo 192 .3  

1. OPERATOR'S FEES, SALARIES, AND WAGES: 
A.c,.E. N m b Q  A"c".~ A*">,. Nvrnbcr  

01 h p l a y c n  R s U  of D v l  hmoml 

Professional and technical . 4 4 t Z S / e ~ u  DAY 3-0 to o o o  - - .. - -- - -  . - -  

Machine opcrators and support .- -- 

1 0  000 Total operator's costs 
2. CONTRACTORS AND CONSULTANTS: 

u.Q. 3. EQUIPMENT AND INSTRUMENTS USED: Owned.-.- Rented-___ 
m Rcnlcd Fmm Amount 

Total equipment and inshmcnt rcntals $. h)lL 

5. SAMPLING, ANALYSIS. AND TESTING: 

Totals, samplings, analysis, and testing S 6, S S O  

6. SUPPLIES AND MATERIALS COSTS: ~ m = - s  

Promr supplies - 
~pcraring and msintalncc supplies $ \ ,776 

ma and technical Npplicz 1 S 740 - 
Other supplies and mstcrids 

. . 
J 

Total, supplies l a d  materials S 2, 51 6 

7. TRANSPORTATION COSrS (Ground transportation dcraik): 



Air support details: 

8. RECLAMATION WORK: 
. .. 

I N T € R \ Q ( L  R 6 m m % r \ o ~  C3. LTD. -------.----------------------.----.-.----A- $ S S G  -- 

9. TRAVEL EXPENDITURES (operator's costs only) : 
Number of P c r r o d  Number of Trip. Amount 

Total costs $ \ 1713S3 

(Secs. 28 and 29, B.C. Reg. 436/75) 

( b )  Technical and feasibility studies -. 

1 0 0  b i A e - 0 4 W 5  \ % \2S P 6 R  I - I W - D A Y  (c) Preparation of reports - \I2., S o 0  
( d )  supplies and services WLW DfD U OUC(ZUfhD lu q\?-S/m m- D W  

(c) Mobilization and demobilization 'of equipment ~+'Q~'"%.-- 

Supporting Cost Statements Attached 
Total $ \2,s'o0 

- 
Total supporhg costs S u. q . 

SUMMARY 

on-propn?y costs S \9-733S53 
Off-property corts S \2,soo 

Total costs 5 \ 39,253 





.......... 
I. --O 

AllNES A N D  PEl'IIOLEUh1 

Coal Act (Sec. 23)  

SHELL CAdAUA RESOURCES L I t i :  TED Liccnscc(s) ...... ................... .- 

. . KOOTENAY Land d ~ s u t c l  ..... ................. 

...............  oati ion 2i-bLI1L.ELILEORD,-B.L..- 

. . JANUARY 31, 1979 
---- ....- .......... Date of applrcat~on 

1/Wc, Lhe undersigned liccnscc(s)' of the following coal iiccnccs, dcsirc to group thcm according to 

thc provisions of thc Coal Act: 

'1/Wc, desire to consolidate the licences t o  obtain a uniform nnnivcrsary date: Yes N o  

I HA.  AC 

January  31 ..---.............. - ...... 

FOR DEPARThlEh7AL USE ONLY 
All Licences were issued i n  1975 

Appmrcd uniform date-- -. ... - ..... t 

Rrrordin: FCC: 55 lor cach liccncr in ihr croup. . 
L\l47>II9S 



r3 / ,& /( /~2,:* r ,'.' L&~J, 
'2 ,,,,.?*,. , - A. A, , ' ,$ dm ~4-  New,  P re l imina r i ly  c a l l e d  "a" 

nun...,ngl 
I * ra4DI . . -D . - -  

DEPARTMENT OF. MINES AND PETROLEUM RESOURCES 

Coal Act (Scc. 19) 

APPLICATION TO EXTEND TERM OF LICENCE 

Valid FMC N o . 3 9 2 9  

hereby apply to Lhc Mioistcr to extend tbc tcrm of Coal Liccnccs ~o(s).2I.I-278L279..28LZ.8_4,285, 
290 292, 297, 299. 304, 368, 269. 373, 1 4  l i cences  c o v e r i n ~  approximately 8420 
for a funhcr period of one year. a c re s  = 3413 Hectaras 

2. I have pcrformcd, or caused to bc performed, during the pcri~d.--&k!&ary l1 1978 - 1 0  

J a n ~ a r y . 3 0  ---A, 19=, work to Lhc valuc of at least 5 2 9 4 ,  973 
on the location of coal liccnces as follows: 

CATEGORY O F  WORK 

Geological mapping - - - 
Surveys: Geophysical - - . 

Gwchcmicd - - . 

Othcr - - - - 
Road construction - - - 
Surface work - - -, - 
Underground work - . - - 
Driniog - - - - - 
 LO&^, samphg, and testing . 

Reclamation - - - - 
Othcr work (specify) - - 

U-cs No(.). Appordoncd (3al 

a l l  14 l i cences  above __ $ 32.750 - 
NONE NIL 

N O N E  NIL 
a l l  14 l i cences  above $ 41.978 

297 uparadinp & maimenence $ 13,870 

277,278,279,280 $ 4,140 

NONE NIL 

297 $ 94.490 

297 $ 46.645 

227 . $ 900 

297 $ 60,200 

3. I wish to apply S 203.285 of thk value of work on Cod Liccncc(s)* 277.278 .279.280, 
284.285.290.292.297.299.304.368.&69.373: a ~ ~ l i c a t i a n  f i l e d  concurren t ly  t o  aroup 
these  fourteen licences i n t o  o n c  new gmup 

N.A. 4. 1 wish to pay cash in lieu of work in the amount of $ on Coal Liccncc(s) 

N.A. 5. 1 wish to apply S of this value of work to daim a refund of cash in lieu of work in 

the amount of S which was paid to extend the term of Coal Licmcc(s) No(s).- 

from 

to , 1 9 .  Mining R m i p t  No. 

for prior payment of cash in licu of work is anochcd for adjustment 

6. n c  work puiormcd on tbc location(s) is dclailed in the anached report entirlcd-I;ende~%.&XWK&htrol 
Survey and Photogrmtric  Napping-Central Block, Kootenay Land Distnt, B.C.; Coal 
--'=ti=- , .L. - t x p m m d  
@-ical e v d l u a t ~ ~ ~ ~ ~ p ~  - ~ ~ J U W L ~ ~ Y  lad 
District. B.C.-Ex~loraticm and GeoloPical Evaluation: all these three re~orts are in - - -  

prwaratkn and 4 1 1  be submitted in-90 days. 
- 

- (n-) -1979---0T---30 
. * . . L h , k . , , 1 . - ~ i q b ( U d ~ ~ ' - u m a ~ ! - a d 1 0 L l r r o s  Landman - SCRL 

-- 
FOR DETARTAIENTA!. USE ONLY 

Value d 4 k  rcpMcd S Value 01 work applied on lianctr S 

value of -art appmvcd S- Valuc ol crrdit renuinin; I- - 



Work pcrformcd. Ycs 745 

Tnc program of operations dctailed hcrcunder was carricd out du r in~  the pcriod from..-1-,..I978 

to.-J.&!!l_lal3..30 192%.  Total costs are $-294f47f4733, an average 

35.03 of $ pcr acre. or $86.56 per l l e c t a r  

GEOLOGICAL MAPPING Ycs Q No Cost $ . 3 2 J S . L - - - -  
Arc. (ALICI) Sc Je Tirsc 

Rccomaissann 90DI1Ar = 5642Ha- 1L_16sL.-- ~ ~ i i d  
b 4 0 k  - 354 Ha 1 :  15,000 30 man - a q S  

Detail: Surface 2568Ar=-lO3&Xx- lr_16,11110_.-- A O - - m 3 n - - & ; h - - -  
AC - 3 na I :  3,000 14 man-aayi 

othcr (specify) . measurhx~Im.t_i~raphid1-5110 5110.5110-5110 2iLmu&?--- 
s e c t i o n s  610 m 

GEOPHYSICAL OR GEOCHEMICAL SURVEYS Ycs 0 i No Cost $..NU- 

Method Line miles -- 

ROAD CONSTRUC~ON Ycs No Cost $.13.,81L 

Length: On ~ i c e n c c s . - U - k i l . ~ ~ t . r ~ ~ . - -  Access (off ~ i c e n c a ) - X k i l = e t r e ~  Upgrading and 
Pla in tenance  Only 

SURFACE WORK Yes @ No Cost $uL- 
Lmrtb Uaurcc Nurnbd* )  

Trenching h -__- 277 - 
Scam tracing ~ Q Q Q w  278. 279. 280 

Crosscutting - 

UNDERGROUND WORK Yes No Cost S X  

Tcst adiu: Number - Avcragc length- Total footage 

Othcr workings: Area Total footage 

DRILLING Yes 

., 
Core: Diamond Q 

No Cost $4MQ-- 
nolc si.r ~ v m b e r  or nols TOM FO~(.SC 

Wicline - MQ--- 4 a 3 6  ft=895m 

Rotary: Conventional 

Reverse circulation a 
. Otba  .- 

conmctor Tonto D r i l l i n p  Where core stored C N U  Lab Fernie, B-C- - 

LOGGING. SAMPLING. AND 'IESTING (check) Yes No Cort $-- 

Lithology: Drill samples a Corr samples a Bulk samples a 
Logs: Gamma-Ncubon Density O t h a  rn 

T c s ~ g :  Prox. analysis FSI a Washability 

Carbonization Petrographic Plasticity Othcr 

REPORTS: 

Reclamation work (Pumit NO-) Detail of work* Seedine and Fertilizinr! mill 
S i t e s . &  mads. erosion cantml t~enching . - 

will h 31. 1979 . Cost . S 900 

opxmnorm 
' work wrc supmired by Ted H.m&- position Geologist -- 

Is this pc& a registered or l i d  Profcssiooal Eoginar in British Columbia? Yes a No Q 

NOTE-Were the lianwc intends to perform, during the cxtcodcd term of his l i m a .  work not set 
out in the plan of operations fled uodu s c d o n  15 (2) (c). n suppluncntal plan. of operations is to be 
amchcd. - . U m d . . u h  rort 8- I m . v v l l U  npm iln &rill o( npoa UmIblruloL 



VALUATION OF WORK: COST STATEMENT 
(Scc. 27, B.C. Reg. 436/75) 

1. OPERATOR'S FEES, SALARIES, AND WAGES: 
A.cr.lr NumM Avcr.'e A.".i. N u m b  
of Employ- RsD of D.I. Amount 

Professional and tccbnical .-L- $lZL,~_man-day-.-SL -33,32L- 

Machine opcrarors and support --.L- ----- 

Total operator's costs. 
2. CONTRACTORS AND CONSULTANTS: 

N-c Scnlcr (3oo-d Amount 

Sc-~w.t.- h d & i  r G m l m r l b y  m a - . - -  
(including subcontractor Photogrammetric Mapping 
-N--SITNey)--- ~ ~ ~ r n ~ I u f i  Jmzy- - 

T o n t o l 2 ~ 3 . W -  n i a m a n ~ l l   in^ -- 
Drain Brothers ~onst ru&on 

-fra 

Earth lrbving (bh ldoze r  e tc)  $ 11,420 
k k h >  T fcing-- --3--- 
Gallant Tmckinx Water SUDD~Y ftmhL-- 
A.C.M. Geol. Consultants Geol. Cqnsultant 
BER Dril l ine . 

N.A. 3 EQUIFNENT AND INSTRUI\IENIS USED: h e d  

Rented - -- Amount 

NIL -- 

Total equipment a d  instrument rentals S- 

4. ~ L D  CAMP COSTS: . ~mc-~mt 

Food $1 6 perman:&- $8- 
Amo-odation -536 ma-dap.  $18 Der IM.ll-dayY 9.648 

Fud 2.060 

Other hfiscellaneous  cation, Power Plan.Trailer) 2,400 - 
22,680 Total 6eld camp costs S- 

Totals, samplings, analysis, and tcsthg ~71.740 

6. SUPPLES AND MATERIALS COSTS: A~O"M 

procar supplier -- 

Officx and technical supplies 2.350 
Other supplies and materials 

Total, supplies and materials ~ 8 , 4 5 0  

7. TRANSPORTATION COSfS (Ground tramponation details) : 
v- Orrr L",t.l L.,. Aspunt 

i n ~ x 4 L ~  -PL in -as inF  L$l3KlbmlL J 4 . 8 0 0  



Air suppon details: 
A ~ r r i d ~ T r p s  O-nrr o . . n c r  

llelicopter-20hB ..~.Kenting ..-$Y5~0ur-l4J--hours----&~-5,2-~5----- 

9. TRAVEL EXPENDITLJRES (operator's costs only): 
Numhcr cl P r ~ ~ a l  Number of Trim Amouml 

. ~ . e n d i t ~ ~ . e i i n _ a d d i t i ~ ~ t c f  ie ld&ampxcu~are- inr ludd.--  --- 
as overhead in the $125 per man-day allocatipn 

otal tra~cicx~enditures $-NA__-- 
283 098 Total costs  a_--- 

(Sets. 28 and 29, B.C. Reg. 436/75) 

(c) Mobilization and demobilization of equipment - ~ c l u d e ~ d d k c ~ n t . r a t t  _K-A----- 
amounts 

( f )  Travelling expenses __.-___-- - ..-LA- 
(rl-) 

_C-prt>r - I--- - .  +veAead 27 L?C 

$125 per man-day, no other travelline has bem-mmidcreh___---- 

Supporting Cost Statements Anacbed 

dl zupp- rnd i c  N.A. 

. 

Total supporting UJN $2; 

SUMMARY 

~tsruncnr of cosu vcri6cd 

d79DOL-3- . - - -  
(ran) 





GROUP "CA"  

DEI'AI<ThlENT OF hllNES AND PEl'IIOLElIhl RESOURCES 

Coal Acl (Scc. 23) 

SHELL CkdAUf i  RESOURCES L I t l I T E D  Liccnscc(s) - - - . -; -- 

. . KOOTEIiAY Land dnl r~ct  ... - 
. ~ o c a ~ i o n  SiW.L.ELKEDBa-BBL 

]/We, the undersigned liccnsec(s)* of the following coal liccnccs, dcsirc lo group them according to 
thc provisions of lhc Cool Act: 

. . 
1/Wc, desire l o  consolidarc thc licences to oblain a uniform annivcrsxy datc: Ycs No 

- - -  

HA. AC Annircrur). Dale 

January 31 ............................. 

FOR DEPARTMENTAL USE ONLY All Licences were issued i n  1975 

Approved uniform date.- - 
Rrcordin: FCC: 55 for cacb licrncc i n  ihc croup. . 

2\16158195 



A)' c <%,+*/ ~, ;. ,-lr9,, .)- ,, <-,/ yJ.-L-.-, &$% ( N e d ,  P R E C ~ ~ ~ N ~ R I L Y  C A L L E D  " C  A ' I '  i 

.,"*' . '/i 6 ,>a- 
,.-.-.,"~ 

MY--  ""J.'DuY 

DEPARTMENT OF  MMES AND PETROLEUM RESOURCES 439 
Coal Act (Scc. 19) 

APPLICATION TO EXTEND TERM OF LICENCE 

1 7 1  929 Valid FMC No.-- 

281 282,283,286,287,288,289,  hcreby apply to the Minister to extend the term of Coal Licences No(s) L-.- -- 
29l2293,294.l299,1_3OO, 1301.1302: 14 l i c e n c e s  c o v e r i n g ~ ; x i ~ Q 8 8 a r r e  = -- 

for a further period of one year. 2473 h e c t a r e s  

2. I have pcdormed, or caused to be performed, during thc period .- Februag 1978 10 

January  30  -- 1 9 2 9 ,  work to the value of at least $ $771,417_ 

on the location of coal licences as follows: 

CATEGORY O F  WORK 
Ucvrcc No(*). Appodomd t a t  

Geological mapping - - - - a l l  14  l i c e n c e s  above - $ 65 ,530  

Survcys: Geophysical - - - None N I L  

Gcochcmical - - - None N I L  

Other - G e c d e t i c  - - - a l l  14  l i c e n c e s  above 
- $ 56.691 

Road construction - - - - - 294 $ 44,540 

Surface work - - - - - 281,282,287,288,289,290 $ 13 ,970  
1 ~ 9 ~ 3 0 0 , 1 3 0 1 , 1 3 0 2  

Underground work - - - - *ne-------- x7Ty A- 

~ ~ i l l i ~ ~  - - - - - - 294 $348.912 

Lo&g, sampling, and testing - 294 - $180.355 

Reclamation - - - - - 294 S 919 

G e o t e c h n i c a l  294 $ 60,500 
Other work (specify) - - - 

3. I w-kb to apply $ 165.826 of this. value of work on &a1 ~icence(s)*281.282.~83,  286a 

N.A. 4- 

N.A. 5- 

6. 

287,288,289,291,293,294,1299,1300,1301,1302; a p p l i c a t i o n  f i l e d  c o n c u r r e n t l y  t o  
group t h e s e  f o u r t e e n  l i c e n c e s  i n t o  one  group.  

1 wish to pay cash in lieu of work in the amount of S on Coal Licencc(s) 

I wish to apply f of this value of work to daim a refund of cash in lieu of work in 

the amount of S which was paid to u t m d  the term of Cod Liccna(s) No(s).- 

from 

to , 1 9 .  Mining Reccipt No. 

for prior payment of cash in lieu of work is arfachcd for adjustment. 

FOR DEPARTMEHTN USE ONLY 

Value d work rrponcd f Value of work applied on licrncu S 

Vdw of vorL apprortd s Value of credit remainin; S 



Work pcrforrncd. Ycs No 

The program of operations dc~ailcd hcrcundcr was carried out during Lbc pried fr0rn.~ebruar~_1.-.I_9-78 

Janua ry  30 to ---- 19..?9.. Total cosls arc $.-771~417 __, an avcragc 

of 7 1  pcr acrc. o r  $313.10 per  h e c t a r  

NIL Underground 
measur ing  s t r a t i g r a p h i c  

Olhcr (specify) s r r t i - o d F f + m ; - -  -- .1: 500 48 man-days 

GEOPHYSICAL OR GEOCHEMICAL SURVEYS Ycs 0 No a Cost $ NU, -- 
Metbod.- Line miles ..-_-___- 

56 691 OTHER SURVEYS Ycs a No u Cost S _I__. 

Geodec t i c  ground c o n t r o l  and l o c a t i o n  
Grid-.- T o ~ o g r a ~ h i c - - s ~ ~ v ~ - ~ h & ~ r - e & e  <iie-iftg 

44 ,540 ROAD CONSTRUCTION Ycs No Cost $ 

Len*: On ~icences.--1~--.?.-k%-~-~m~t~~_~ Acccss (off licenca) 1 2 3  k f i m s u p g r a d i n g  6 
main tenance  

SURFACE WORK Ycs No Cost $ 2 9 7 0  
Len* L)c.nc. N u m k ( . )  

Trenching by hand 505 m. 282,287,288,289 

. by hand 6000 m. Scam fracing - 282, 287, 288, 290 
- 

Crosscut&g . 
by hand t r a c i n g  marker  bed 5000 rn. 281, 1299,  1300. 1301,  1302 OthcI 

UNDERGROUND WORK Ycs a No Con $ . N U .  

Test adits: Number Avcragc length- Total footagc 

Other workings: Area Total footage- 

DRILLING Y u . ~  NO Cost S 348t9122 
Hole S ia  Numbcr d Hol- Tow F-sc 

Core: Diamond Wuelinc HQ - 11 10,505 f t .=3 ,183  m. 

Rotary: Conventional (7 
Reverse circulation 0 

LOGGING, SAMPLING, AND TJ3TING (check) Yes No Cost $ 180.355 - 
Lithology: Drin samples Core samples Bulk samples 0 

Logs: Gamma-Ncubon Q Density O t h a  

Testing: Prox. analysis a FSI Washability 

Carbonization Petrographic 0 Plasticity 0th- 

o m  WORK (sptcify dctaik) Geo techn ica l  i n s t a l l a t i o n s .  tests,  5 - 5 ~ 0  
s u r v e y  

RErORTs: 

Redamation work (Pcrmit No& Detail of work* S e e d i n g  and f e r t f l f z i n p .  d r i l l  
sites and s i d e  r o a d s  

Report  v i l l  b e  submi t t ed  by March 31. 1979  
Cost s 919 

OPERATIONS: 

Work war ~upcrvLed b y - T e d H a n n a h  - . P o s i t i o a s t  

Is rhu pus& a rrgistertd or l i d  h f a r i o n a l  Engineer in British Columbia? Yes No Q 

NOTE-Wbm Ihe licensee intends to paform, during the ulcnded t a m  of his licara. work not set 
out in chc plan of o p t i o n s  Bled under saxion 15 (2) (c ) ,  a supplemental plan of operations is to be 
a~tached. 



VALUATION OF WORK: COST STATEMEST 
(Scc. 27, B.C. Rcg. 436/:5) 

1. OPERATOR'S FEES, SALARIES, AND WAGES: 
A.cr.rr N u m k  Av~.,* A r u q r  N u m k  
of E m p l o y r o  R ~ L  of D a n  Amounl 

Prolcssional and technical 5 $125/man-day - -  149 -.L $ 93 125 
NIL Machine operators and support 

Total operator's costs ~..93,.1_25_ 
2. CONTRACTORS AND CONSULTANTS: 

N- S-in Contract A m o u t  

SCRL - Survey Dept. Geodetic ground control survey $ 46,716 
(includingbcontractor photogrammetric mapping 
arh+s&4&rvey>- G a d e ~ C ~ ~  
 onto' Drilling Diamond Drilling $238,500 
= c n  Bulldozer etc. work $ 41,200 
. A c L l ~ ~ - z u c ] i i n + - - -  W ~ S u p ~ j 4 4 + = e - & - -  a s * - - -  
ANC Geol. Consultants -- Geol. Consultant $ 13,900 
T6RT)iilTini DTiTingSupervisor 

- .  
$ 4.500 

Jamieson Geol. Consultants ~ulldoze; Supervisor v 7 -.-ru nnn 

TOTAL CONTRACTOR' &I3 COblSULTANT COSTS - $395,416 
- . -  ..-. 

.A. 3. EQUIP-XENT AND INSTRUMENTS USED: -- 
Owned : 

Rented : -- - Amount 

- 
Total equipment and instrument rentals S 

4. FIELD CAMP COSTS: ~moun( 

Food 1 3 2 2 d a y s s p - r  m s n - b y  $ 21.152, 
~~~~~d~~~~ 1320 man-days; $18 per man-day S- 
Fuel - 

Miscellaneous(Comunication,Power Plant.Trailer.etc) S .7.7V) Otha - 
Total field camp uxts S - 2 5 L  

5. SAMPLKNG, ANALYSIS, AND I E S ~ G :  - ? d a d  L7 *maUl l t  

Uireline L o g ~ i n ~  9 t n  PC $ 30.900 
Geotechnical installations,tests Golder Associates . 

$ 60.500 
Analyses CNI Lab $ 15,470 

Totals, samplings, analysis, and tating S 106,870 

6. SUPPLIES AND MAERIALS COSIS: -m 

Prrvm supplier - -  
Opxating and rnabtcnancc supplia 22,100 

oficc and technical supplia 7.900 

Othu supplia and materials 

Total, supplia and materials S 30,000 



Air support details: 
A ~ ! r r l l l  TIPS O ~ n r r  Chnncr 

~cllco,ptar. .2Ob..B Kenti-  . $3.7.5Ihour. .. 4 2 . 5  ..haurs_S17,415 

fj. RECLAMATION WORK: 

_I_D.reriorfieffor.c.s.tr?f i _ o . n C p _ d L L  ._.._._._..- 1 -l..llllll.- $2.-- 

9. TRAVEL EXPENDITURES (operator's costs only) : 
N m k r  of Pc-nnd Nurnbcl of T"P. Amounl 

e x p e n d i t u r e s  i n  a d d i t i o n  t o  f i e ld /ca rnp  c o s t  a r e  i n c l u d e d  as  -- -- - -. - - - -. -. - - - - -. - - - - - - -- - -. - - -. .. . . - -. - - -- 
o v e r h e a d  i n  t h e  $125 p e r  man-day a l l o c a t i o n  

Total travel cxpcnditures $ N.A. 

Total costs $ 7259167 

(Sccs. 28 and 29, B.C. Reg. 436/75) 

OFF-PROPERTY COSTS: Period from- to--- , 19- 
.4mount 

( a )  Logistics and 6eld support - $---- 

( 6 )  Technical and feasibility studies - - 

(c) Preparation of rcports 1ZZ~manrdays;_$12lnt .r  - day 46,250 

(d) Supplies and services -. - 
(c) ~obilization'and demobilization of cquiprncnt 

( f )  Travelling expenses - - - - A -  - 
(It-) 

Total $ 46,250 
Supponing Cost Statcmcnts Anached AX=-=.[ 

- 

Total supporting costs S 

SUMMARY 

On-pmpcny wsk f 725.167 

s 46.250 Off-ppeny cart3 

Total costs S 771.417 

A n a l y s t ,  A d m i n i s t r a t i o n  L P l a n n i n g  
CNRL 





SHELL CkdADk RESOURCES L l E l l  TED Liccnscc(s) ... ........................... . 

. . KOOTENAY Land dlSulct..~ - ............................. 

Location . -. . - - -. - 

. . JANUARY 31 1979 Date of appl~catlon . ? .- . 

1/Wc, the undersipcd licensce(s)* of the following coal liccnccs, desire l o  group thcrn according to 
thc provisions of the Cool AcI: 

. . 
1/Wc, desire l o  consoljdatc the liccnccs 10 obtain a uniform nnnivcrsary date: Yes No 

AL 8 Licences 

HA. AC . 

~ p p r o r c d  uniform dxtr 

- - 
I 

I ..I.; 
I .  ..I.! 
I .  .-.I.! 
I ,  

- I2 
1 .  

-1; 
-I- 
I ..I.. 
I 

-I- 
-I- 

Rcrordin; Fcc: 55 for n c b  liccncc in thc group. . 
?L16l>S191 

- 

- 

- 

- 

$ 
I - 

XI., a .iprd  r ~ n o .  sulborLcd to xipn on &haw 01 Ihr l ircnur. 

FOR DEPART~IE~TAL USE ONLY All Licences were issued i n  1975 


























































































