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Eau Clarre Place. 525 3rd Avenue S. W.. Calgary. A l b e m  14031232.4355 LIMITED P 0. Box2699 Slalmn M. Calgary. Alberta T2P2M7 Telex 03822505 

March 21, 1983 

Ministry of Energy, Mines and Petroleum Resources 
British Columbia 

Dear Sirs: 

Enclosed please find our report on the Mount Banner Property. Consultant 
Dr. J.K. Stobernack was in  charge of the field work and development of 
maps, sections and table of coal seam thicknesses for the Mt. Banner Licences. 
These Licences are held by Shell Canada Resources Limited and operated by 
Crows Nest Resources Limited. 

Dr. Stobernack received his PhD from The Technical University of Clausthal- 
Zellerfeld in  1968 and since 1973 has been working in the coal industry in 
Canada. 

Dr. Barry Ryan compiled th i s  report, he received his PhD from the University 
of B.C., Vancouver in  1973. He has worked for a number o f  mining companies 
before accepting a post with CNRL in April 1981. 

I consider Dr. Stobernack and Dr. Ryan to be well qualified to expedite the 
geological field work and report preparation involved in this project. I am 
satisfied that the attached report dated March 1983 has been competently 
prepared and contains all pertinent information. 

- 
Vice President, Development 

Enclosure 
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1.0 SJMMARY 

The Mount Banner East Prospect i s  p a r t  o f  t h e  E lk  Va l ley  C o a l f i e l d  i n  

t h e  Rocky Mountains o f  Southeastern B r i t i s h  Columbia. It i s  loca ted 

a t  L a t i t u d e  5 0 ~ 0 1 ' 3 0 "  Nor th  and Longitude 114°45'30" West 12 k i lomet res  

from t h e  town o f  E l k fo rd .  The prospect i s  2.5 k i lomet res  from t h e  

nearest e x i s t i n g  r a i l w a y  (FIGURE l ) ,  on which i t  i s  approximately 1,180 

k i lomet res  t o  the  Vancouver area coal por ts .  

The Mount Banner East Prospect i s  loca ted  i n  t h e  nor theastern corner  

o f  the  Centra l  Block, Group No. 329, B.C. Coal Licences he ld  by She l l  

Canada Resources L imi ted ,  operated by i t s  wholly-owned subsid iary,  Crows 

Nest Resources L im i ted  (Enclosure 1) .  

The coal bear ing Jura-Cretaceous Kootenay Group crops out on t h e  

prospect where i t  i s  d i v i d e d  i n t o  4 t h r u s t  b locks (Enclosure 2). The 

i n te rven ing  3 t h r u s t s  tend n o r t h  south and d i p  t o  t h e  west. They are  

named from west t o  eas t ,  Michael t h r u s t ,  Ewin t h r u s t  and t w i n  a n t i c l i n e  

t h r u s t .  The b locks a r e  named from west t o  east,  West Block; Michael- 

Banner Block; Ewin Pass-Banner Block and Ewin Pass-Banner East Block. 

Previous analyses (Table 1 )  repor ted  by Sloan 1981 i n d i c a t e  t h a t  the  

coal i s  low t o  medium v o l a t i l e  bi tuminous i n  rank. I n  t h e  1981 r e p o r t  

Sloan est imated a reserve o f  8 m i l l i o n  tonnes o f  low r a t i o  open p i t  

mineable coal on t h e  eas t  f l a n k  o f  Mount Banner. 
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TABLE 1 

COAL QUALITY (From Sloan 1981) 

Proximate Analyses 

Moisture 

Ash 

V o l a t i l e  Mat te r  

F ixed Carbon 

FSI 

Sulphur 

C a l o r i f i c  Value 

Y i e l d  a t  1.6 S.G. 

Raw Coal 

% 0.30 - 4.54 

% 12.05 - 45.64 

% 

% 

- 0 -  8 

% 

Kcal/Kg 

% 

F l o a t  a t  1.6 SG 

0.30 - 2.41 

5.87 - 12.54 

17.42 - 23.94 

58.30 - 71.85 

0 - 8.50 

0.32 - 0.90 

7,533 - 8,124 

34 - 86 



2.0 INTRODUCTION 

2.1 Coal Land Tenure 

F i ve  B.C. Coal Licences (No's: 277, 280, 281, 1299 and 1302 

comprise Group No. 329 cover ing  approx imate ly  908 hectares 

i n  southeastern B r i t i s h  Columbia's Kootenay Land D i s t r i c t .  

These Licences a r e  h e l d  by She l l  Canada Resources L im i ted  and 

operated by i t s '  wholly-owned subs id ia ry ,  Crows Nest Resources 

L imi ted.  

TABLE 2 i s  a summary o f  t h e  coal  l a n d  tenure  standing. This  

repo r t  accounts f o r  work performed i n  1982 on Licences 277, 

280, 281, 1299 and 1302, t h e  Mount Banner East Prospect and 

adjacent  Licences o f  t h e  Ewin Pass Prospect. 
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2.2 L o c a t i o n  and Phys iog raphy  

The p r o s p e c t  i s  l o c a t e d  i n  t h e  Rocky Mounta ins  o f  s o u t h e a s t e r n  

B r i t i s h  Columbia, i n  an a r e a  r e g i o n a l l y  known as t h e  Upper E l k  

V a l l e y .  I t  i s  on t h e  e a s t  s i d e  o f  t h e  F o r d i n g  R i v e r  V a l l e y ,  12 

k i l o m e t r e s  by a i r  f rom t h e  town o f  E l k f o r d .  1 t  i s  c e n t e r e d  

a p p r o x i m a t e l y  on t h e  i n t e r s e c t i o n  o f  L a t i t u d e  5 0 ~ 0 1 ' 3 0 "  N o r t h  

and L o n g i t u d e  114°45'30" West. 

The p r o s p e c t  a rea  i s  a  r i d g e  and e a s t  s l o p e  o f  t h e  r i d g e  

wh ich  ex tend  n o r t h e a s t e r l y  f r o m  Mount Banner. It i s  bounded 

on t h e  n o r t h e a s t  by Ewin  Creek and on t h e  west  by  a  sma l l  

t r i b u t a r y  o f  Ewin Creek. 

The main  r i d g e  o f  Mount Banner  E a s t  i s  rugged w i t h  a  r e l i e f  

o f  up t o  825 met res  f rom t h e  c r e s t  t o  t h e  v a l l e y  f l o o r  t o  

t h e  eas t .  Average s u r f a c e  g r a d i e n t s  range f rom 45% on t h e  

wes te rn  s l o p e s  t o  55% on t h e  e a s t e r n  s lopes.  

The p r o s p e c t  a rea  i s  g e n e r a l l y  h e a v i l y  f o r e s t e d ,  i n  sharp 

c o n t r a s t  t o  t h e  more open wes t  f a c i n g  grassy s l o p e s  o f  Mt. 

Banner. 



2.3 Access 

Ra i l  and road t r a n s p o r t  rou tes  are loca ted w i t h i n  2.5 

k i lomet res  o f  t h e  prospect. It i s  11.4 k i lomet res  by road 

t o  B.C. Coal Resources' Greenh i l l s  P lan t  cons t ruc t i on  s i t e .  

The Canadian P a c i f i c  Railway Fording spur l i n e  roughly 

p a r a l l e l s  a paved highway owned by Fording Coal L imi ted ,  

which connects E l k f o r d  t o  t h e  Fording mine s i t e .  Access 

t o  t h e  base o f  t h e  prospect  from t h e  Fording highway i s  

by a gravel  logg ing  road which p a r a l l e l s  t h e  highway, then 

t u r n s  southeast up Ewin Creek. Dur ing 1980, Crows Nest 

Resources extended t h i s  road by 3.6 k i lomet res  from i t s  

southern end, t o  wind northwest up Mount Banner East a t  

an 8% grade (Sloan, 1981). It was a four-wheel d r i v e  

road, bu t  t h e  lower p o r t i o n  has s ince been rec la imed by 

recontour i  ng. 



3.0 WORK DONE 

3.1 Summary o f  Previous Work 

A repo r t  f i l e d  by Crows Nest Resources L im i ted  i n  1979 

e n t i t l e d  North Cent ra l  Block P ro jec t  (Group No. 266 was 

a p a r t  o f  Shell-CNRL's Cent ra l  Block o f  B.c. Coal Licences) 

(F isher  1979) accounts f o r  t h e  i n i t i a l  reconnaissance 

mapping. 

A repo r t  f i l e d  by Crows Nest Resources L i m i t e d  i n  1981 

e n t i t l e d  Mount Banner East Prospect (Sloan 1981) descr ibes 

fo l low-up mapping; hand t renching,  sampling and ana lys i s  

o f  t h e  coal occurrences: cons t ruc t i on  o f  3.6 k i l ome t res  

o f  e x p l o r a t i o n  road and 127 metres o f  backhoe t rench ing  

o f  coal occurrences a long t h e  road. A s i n g l e  v e r t i c a l  

diamond core h o l e  was d r i l l e d  t o  319 metres. The core 

was described and t h e  ho le  geophysical ly  logged. 

TABLE 1 prov ides  t h e  r e s u l t s  o f  proximate analyses o f  core 

samples from Mount Banner East. The coal i s  low t o  medium 

v o l a t i l e  bi tuminous by rank, according t o  A.S.T.M. standards. 



I n  1981 Crows Nest  Resources pe rsonne l  under took  a  sma l l  program 

o f  s u r f a c e  mapping and hand t r a n c h i n g  ( 4  t r e n c h e s )  (Ryan 1982). 

The r e s u l t s  were r e c o r d e d  on a  1 t o  5000 g e o l o g i c a l  map. 

3.2 O b j e c t i v e s  o f  t h e  1982 Program 

Prev ious  mapping on Mt. Banner E a s t  has r e v e a l e d  a  complex 

s t r u c t u r e .  The o b j e c t i v e  o f  t h e  1982 program was t o  produce 

a  comprehensive g e o l o g i c a l  map a t  a  s c a l e  o f  1 t o  5000 and an 

accompanying s t r u c t u r a l  i n t e r p r e t a t i o n .  



3.3 Work Done i n  1982 

F i ve  Licences were mapped on a scale o f  1 t o  5000 us ing  orthophotos 

and 5m contour 1 t o  5000 topographic maps. The mapping was 

supported by h e l i c o p t e r .  Dur ing t h e  mapping emphasis was put  

on es tab l ished t h e  o v e r a l l  geological  s t r u c t u r e  by f o l l o w i n g  

the  c l i f f - f o r m i n g  sandstones w i t h i n  t h e  M i s t  Mountain Formation . 

and t h e  massive E lk  sandstone a t  the  E lk  Formation M i s t  Mountain 

Formation contact.  These sandstones can be t raced  over long 

distances. 

S i x t y - e i g h t  hand t renches were dug dur ing  t h e  mapping; a f t e r  

study t h e  t renches were r e f i l l e d  t o  minimize sur face disturbance. 

The mapping i s  presented on two 1 t o  5000 sheets (enclosures 

3, 4) and 3 sec t i ons  (enclosures 5, 6. 7). Trench l o c a t i o n s  are  

i n d i c a t e d  on t h e  maps and t h e  associated coal  th ickness  measurements 

tabu la ted  i n  Table 3. Average seam th icknesses a r e  g iven i n  Table 4. 

3.4 1982 Exp lo ra t i on  Expenditure 

The t o t a l  cost  o f  t h e  program was $63,000.04. The p a r t  o f  t h e  

cost  a t t r i b u t e d  t o  t h e  M t .  Banner East Licences was $45,374. This 

i s  t h e  amount recorded on t h e  a p p l i c a t i o n  t o  extend term o f  Licence 

form (Table 4). 



T a b l e  3 

D e s c r i p t i o n  o f  1982 Hand Trenches 

Page 1 o f  12 
-- . 

BEDS TRUE THICKNESS TOTAL 'TRIII: 

LOCATION TRENCll PLUNGE 
LENGTH OF LITHOLOGIES 
(MI ' STRIKE ' DIP (M)STARTING AT 

DESCRIPTION -- THICKNESS 

HANGING WALL ,sQ &! ( N )  

15 1.43 Coal 
15 0.3 Fine grained sandstone 
15 1.3 Coal 

I Coal, east side of anticline Coal, west side of anticline 

4 3 0.51 Coal 2- 0.51 

4 3 2 . 6 7  Coal 2 2 . 6 7  , 
Coal 
Carbonaceous mudstone 
Coal 
Carbonaceous mudstone 
Coal L 3.65 

Coal 
Carbonaceous mudstone 
Coal 
Muds tone 
Coal 
Muds tone 
Coal 4 2.10 

- 

Coal 
Carbonaceous mudstone I< 
Coal 
Slightly carbonaceous mudstone 
Coal 

* Indicates true thickness measured directly in trench 
** Corresponds w i t h  l o c a t i o n  number on maps (Enc losu res  3 and 4).  



D e s c r i p t i o n  o f  Trenches 

Page 2 o f  12 

TRENCH 
* . ' I  ,a 
! '. . .  

258 

21.77' 

273 " 190 

275 

d IS5' 

BEDS TRUE THICKNESS 
LENGTH OF LITHOLOGIES 
(M) STRIKE DIP (M)STARTING AT 

DESCRIPTION 

HANGING WALL ?&/ 0 1 
PLUNGE 

TOTAL TRUE 
THICKNESS 

( E l )  
LOCATION 

Coal 
Muds tone 
Coal 

Coal 6 
Coal 
Carbonaceous mudstone c 
Coal 

1 Muds tohe 
1 Coal 

- - 

2.04 Coal 
0.25 
4.5 
0.08 
2.16 

I 1 I 

Shale/mudstone 
Coal 
Fine grained sandstone 
Coal c 

56 

56 

1.27 

J 1 1.07 1.07 

Coal 1-4 I 1.27 

Coal 



- 
D e s c r i p t i o n  of Trenches 

PLUNG 

- 
-35 

BEDS - 
STRIKE DIP 

TRUE THICKNESS 
OF LITHOLOGIES 
(MI STARTING AT 
HANGING WALL 

1.54 
1.54 
4.81 
3.29 
1.77 
0.85 
1.11 
0.41 
3.31 
1.13 
0.51 
0.1 
0.66 
0.21 
4.12 
0.32 
2.48 
1.7 
0.41 
0.78 
1.37 
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Coal 
Mudstone 
Coal 
Muds tone 
Coal 
Mudstone 
Coal 
Carbonaceous Mudstone 
Coal 
Muds tone 
Coal 
Mudstone 
Coal 
Mudstone 
Coal 
Carbonaceous Mudstone 
Coal 
Carbonaceous Mudstone 
Coal 
Yuds tone 
:on1 

:oal 
4uds tone i 
:oal - 
.luds tone 
:oal 

grained Sandstone 
ha1 
;lightly carb'onaceous Mudstone 
:oal 

TOTAL TRUE 
TlIICKNESS 

(El) 



o f  Trenches 
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TRUE THICKNESS 
OF LITHOLOGIES LOCATION TRENCt TOTAL TRUE 

THICKNESS , 
0 1 )  I 
7 

PLUNGE - 
D I P  DESCRIPTION 

Coal 
Muds tone 
Coal 

K 
Muds tone 
Coal 
Muds tone 
Coal 

Coal A 
/9 

Coal 
Carbonaceous Mudstone 
Coa 1 B 
No coal intersected 

Coal 
Mudstone 
Coal 
Carbonaceous Mudstone 
Coa 1 

Coal 
C 

Mudstone 
Coal 
Muds tone 
Coa1,foot wall not exposed p 
Coal 

/ 

i, - 



D e s c r i p t i o n  o f  Trenches 
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TRLJF, THICKNESS 
OF LITHOLOGIES 
(M) STARTING AT 
HANGING WALL 

0.91 

DESCRIPTION TOTAL TRUE 
THICKNESS LOCATION TRENCt PLUNGE - 

STRIKE 
- 
DIP 

Coal 1 0.91 

Coal 
Mudstone 
Coal T= 4.41 

Coal G 2 . 2 1  

Coal G 1.75 

Coal 
Mudstone 
Coal 5 1.11 

Coal 
Mudstone 
Coal 
Clay Ironstone 
Coal 
Silty Sandstone 
Coal I 
Coal 
Muds tone 
Coal 
Carbonaceous Mudstone 
Coal I 

L 

Coal i-1 4-7 - 



r-1 
m 
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U e s c r i p t i o n  o f  Trenches 

BEDS TRUE THICKNESS 
OF LITHOLOGIES 
(M) STARTING AT 
HANGING WALL 

3.75 
0.76 
0.5 

LOCATION PLUNGE TRENCH 
LENGTH 

(MI 
DESCRIPTION DIP 

- 
STRIKE 

2oal 
:arbonaceous Mudstone 
:oal 

"a1 r' 3.07 

Coal 0.58 

Mudstone 
Coal 2.77 

Coal 5.01 

No Coal 

Coal 1 1 . 3 4  

Coal ll 1.45 

Coal i?C 0.78 

Coal 
Siltstone '--I ?: 
Coal 
Carbonaceous Mudstone 
Coal 
Silty Mudstone 
Coal 



D e s c r i p t i o n  6 f  Trenches 
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LOCATION TRENCH LENGTH 
(M) 

5.59 

- 
4.7 

1 TOTAL TRUE I 
Tl1ICI(NESS PLUNGE 

17 

- 
D I P  DESCRIPTION - 

STRIKE 

154 

HANGING WALL 

1.09 
0.06 
0.29 

Coal I 1 4.31 1 

Coal 
Muds tone 
Coal -r 

a- 

Coal 
Siltstone 
Coal L 

Coal 
Muds t one 
Coal I 

1.44 

3.85 

1.03 

Coal 
Mudstone 
Coal 
Overburden mixed with coal 1-1, 4 J 

Coal 0 
/ I 

Coal 
Muds tone 

i h 
Coal 
Mudstone 
Coal 
Mudstone 
Coal 
Silty Mudstone 
Coal 
Mudstone 
Coal 
Mudstone 

8.03 

1.65 



Uescr i  p t i  on o f  Trenches 

TOTAL TRUE 
THICKNESS 

00 
LOCATION 

50 
(cont ' d )  

'?&'7'5 " 
5 1 

Y S y S D a  N 

5 2 
6 ~ f l & j ; i )  L 

q; c/# 2% /d 

53 

j CP.5723 c 
5Ws-25'5 hJ 

5 4 
k.97 730 .E- 
5 5 ~ 5 2 %  A! 

TRENCH 

304 
/@< 

281 

2 ~ 4  

270 

A 8 5  

286 

/ fs' 

PLUNG~ 

-29 

-17 

-36 

-25 

LENGTH 
(M) 

1.98 

3.0 

5.57 

4.91 

BEDS TRUE THICKNESS 
OF LITHOLOGIES 
(M)STARTING AT 
HANGING WALL 

1.37 
0.41 
1.56 
0.35 
2.52 
0.07 
0.72 

1.65 

0.28 
0.18 
2.0 
0.16 
0.35 

1.62 
0.54 
1.01 
1.29 
0.44 

3.28 
0.13 
0.78 

STRIKE 

175 

184 

196 

164 

Page 8 o f  12 

DESCRIPTION 

%3&,'/ 
Coal 
Mudstone 
Coal 
Mudstone 
Coal 
Muds tone 
Coal 

Coal !< 
Coal 
Muds tone 
Coal 
Mudstone 
Coal f 
Coal 
Silty Mudstone 
Coal 
Silty Mudstone 
Coal r3 
Coal 
Mudstone 
Coal L 

DIP 

50 

69 

59 

48 



U e s c r i p t i o n  o f  Trenches 

Page 9 of 12 

PLUNGE 

-2 1 

rRUE THICKNESS 
IF LITHOLOGIES 
(M) STARTING AT 
HANGING WALL 

1.12 
0.11 
5.26 
1.85 
0.26 
0.98 
1.36 

LENGTH 
(M) 

12.88 

2.08 

TOTAL TRUE 
THICKNESS 

(MI 

-- 

DESCRIPTION 

SE&/ll 
Coal 
Clay Ironstone 
Coal 
Mudstone 
Coal 
Silty Mudstone 
Coal IN 

LOCATION 

.*-- - 

- 
STRIKE 
- 
DIP 

Coal 

Coal 
Mudstone 
Coal A /  

Coal 
Mudstone 
Coal 
Mudstone 
Coal 
Muds tone 
Coal 
Mudstone 
Coal 



Description of Trenches 

Page 10 of 12 

LOCATION 

59* 

6S%OS5E 

$l/72/5/, 

TRENCH 

/(om 

PLUNGE LENGTH 
0-0 

BEDS 

STRIKE 
- 
DIP 
- 

TRUE THICKNESS 
OF LITHOLOGIES 
(MI STARTING AT 
HANGING WALL 

1.72 
0.14 
3.02 
0.04 
0.66 
0.09 
0.38 
0.04 
0.81 
0.16 
0.09 
0.06 
0.25 

I 

DESCRIPTION 
5?c,a' 

Coal 
Mudstone 
Coal 
Mudstone 
Coal 
Shaley Coal 
Coal 
Muds tone 
Coal 
Mudstone 
Coal 
Muds tone 
Coal 

Carbonaceous Mudstone 
Shaley Coal 
Coal 
Mudstone 
Coal 
Mudstone 
Coal 
Carbonaceous Shale 
Siltstone 
Coal 
Siltstone 
Shale 
Coal 
Coaly Shale 
Coal 



I 

D e s c r i p t i o n  o f  Trenches 

/ 

TRUE THICKNES 
OF LITHOLOGIE 
(MI STARTING A 

HANGING WALL 

0.77 
0.15 
0.85 

',,!. % 

,! . 
?'. . 
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Coal / 
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4.0 GEOLOGY 

4.1 Regional  G 

The Mount Banner Eas t  P r o s p e c t  i s  w i t h i n  t h e  E l k  V a l l e y  

C o a l f i e l d ,  t h e  no r the rnmos t  o f  t h r e e  ma jo r  c o a l f i e l d s  i n  

sou theas te rn  B r i t i s h  Columbia. The c o a l f i e l d  i s  p rese rved  

as a  s y n c l i n a l  remnant (A lexander  S y n c l i n e )  composed o f  

sediments o f  Upper J u r a s s i c  t o  Lower Cretaceous Age. Coal 

seams o f  economic i n t e r e s t  a r e  found  i n  t h e  M i s t  Mounta in  

Format ion o f  t h e  Kootenay Group. 

4.2 S t r a t i g r a p h y  

Ju rass ic -Cre taceous  sed iments  (TABLE 6) g r a d i n g  f r o m  mar ine  

sha les  ( F e r n i e  F o r m a t i o n )  t o  f u l l y  a l l u v i a l  cong lomerates  

and sandstones ( B l a i n n o r e  Group) r e p r e s e n t  t h e  r e g r e s s i o n  

t o  t h e  n o r t h e a s t  o f  t h e  J u r a s s i c  " F e r n i e  Sea" f r o m  t h i s  area.  

T h i s  r e g r e s s i o n  o c c u r r e d  t h r o u g h  v a r i o u s  e p i n e r i t i c  and 

d e l t a i c  env i ronments ,  t h e  l a t t e r  b e i n g  f a v o u r a b l e  t o  c o a l  

d e p o s i t i o n .  



F e r n i e  F o r m a t i o n  

I n t e r b e d d e d  mar ine  sha les ,  s i l t s t o n e s ,  sandstones and 

l i m e s t o n e s  compr ise  t h e  F e r n i e  Format ion.  These s t r a t a  

a r e  u s u a l l y  r e c e s s i v e  i n  o u t c r o p  and weather da rk  brown. 

F e r n i e  s h a l e s  o c c u r  a t  t h e  f o o t  o f  t h e  e a s t e r n  s i d e  o f  

Mount Banner East. 

Kootenay Group 

T h i s  r e p o r t  adheres t o  t h e  s t r a t i g r a p h i c  nomenc la ture  

e s t a b l i s h e d  Gibson (1979) o f  t h e  Geo log ica l  Survey o f  

Canada. He d i v i d e s  t h e  Kootenay Group i n t o  t h r e e  form- 

a t i o n s :  t h e  M o r r i s s e y ,  M i s t  Mounta in  and E l k  i n  ascend ing  

o r d e r  (TABLE 6) .  

M o r r i s s e y  F o r m a t i o n  

T h i s  F o r m a t i o n  r e p r e s e n t s  t h e  t r a n s i t i o n  f rom m a r i n e  

t o  d e l t a i c  d e p o s i t i o n a l  env i ronment .  I t  i s  d i v i d e d  

i n t o  t h e  Moose Mounta in  and Weary Ridge Members. 



L/ u V 
T A B L E  O F  F O R M A T I O N S  T A a L E l j  (Adapted fromGibson, 1979) 

P E R I O D  
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The Weary Ridge Member c o n s i s t s  o f  medium t o  t h i c k  bedded, 

f i n e  t o  medium g r a i n e d  sandstone w i t h  m i n o r  i r o n - s t a i n e d  

c o n c r e t i o n s  and s i l t y  as w e l l  as sha ley  i n t e r b e d s .  The 

member i s  g r e y  b u t  weathers  orange-brown. The Moose 

Mounta in  Member i s  g e n e r a l l y  massive, w e l l  i n d u r a t e d ,  

medium t o  c o a r s e - g r a i n e d  g ray  sandstone w i t h  a few t h i n  

c h e r t  pebb le  o r  s i l t y  bands. I t weathers  l i g h t  t o  medium 

g ray  and i s  a d i s t i n c t  c l i f f - f o r m e r .  Coal seams have been 

found  i n  t h i s  member on o t h e r  CNRL p r o p e r t i e s ,  b u t  on 

Mount Banner E a s t  o n l y  one t h i n  c o a l y  s t r i n g e r  was observed 

i n  o u t c r o p  and i n  t h e  diamond d r i l l  c o r e  (S loan,  1981). 

M i s t  Mounta in  F o r m a t i o n  

T h i s  Fo rmat ion  i s  an i n t e r s t r a t i f i e d  s u c c e s s i o n  o f  s i l t -  

s tones,  s i l t y  s h a l e s ,  mudstones, sandstones and c o a l  seams. 

A l l  c o a l  o f  economic i n t e r e s t  i n  s o u t h e a s t e r n  B r i t i s h  

Columbia occurs  i n  t h i s  Format ion,  and o f t e n  makes up more 

t h a n  10% o f  t h e  Format ion.  

E l k  Fo rmat ion  

T h i s  Fo rmat ion  c o n s i s t s  o f  c l i f f  fo rming,  b u f f  weather ing,  

g ray  sandstones, a few cong lomerate  bands, s i l t s t o n e s ,  

sha les ,  and o f  a few t h i n  seams o f  h a r d  c o a l .  More t h a n  

200 met res  o f  E l k  F o r m a t i o n  caps t h e  s o u t h  end o f  t h e  main 

r i d g e  o f  Mount Banner East .  



4.3 GEOLOGICAL STRUCTURE 

The p r o s p e c t  i s  l o c a t e d  on t h e  e a s t  l i m b  o f  t h e  A lexander  Creek 

Sync l ine .  Much o f  t h e  p r o s p e c t  i s  a  sca rp  s l o p e  o f  west  d i p p i n g  

beds c r o p p i n g  o u t  on t h e  e a s t  s i d e  o f  a  n o r t h  t r e n d i n g  r i d g e .  

The s t r u c t u r a l  geo logy  i s  governed by  f o u r  p l a t e s  separa ted  by  

t h e i r  i n d i v i d u a l  t h r u s t  f a u l t s .  Names have been ass igned  t o  

t h e  p l a t e s  t o  a i d  i n  t h e  d e s c r i p t i o n  o f  t h e  s t r u c t u r a l  geo logy 

o f  t h e  Mount Banner area.  The p l a t e s  a r e :  t h e  West P l a t e ,  

t h e  Michael-Banner P l a t e ,  t h e  Ewin Pass-Banner P l a t e ,  and t h e  

Ewin Pass-Banner E a s t  P l a t e .  They a r e  separa ted  by t h e  Mt. 

Michael  T h r u s t ,  t h e  Ewin  Pass T h r u s t  and t h e  Twin A n t i c l i n e  

Thrust .  

( a )  West P l a t e  and Mount M ichae l  Th rus t  

The West P l a t e  i s  l o c a t e d  west  o f  t h e  Mount M ichae l  Th rus t .  

T h i s  p l a t e  c o n s i s t s  m o s t l y  o f  E l k  Format ion.  

The Mount M ichae l  T h r u s t  separates  t h e  West P l a t e  f r o m  

t h e  c e n t r a l  Michae l -Banner  P l a t e  t o  t h e  e a s t  o f  t h e  Mount 

Michae l  Thrust .  I n  t h e  n o r t h e r n  p a r t  o f  t h e  p r o j e c t  a rea  

t h e  Mount M i c h a e l  T h r u s t  i s  l o c a t e d  e n t i r e l y  i n  t h e  E l k  

Format ion.  I n  t h e  south ,  toward  Mount M i c h a e l ,  t h e  t h r u s t  

f a u l t  i s  l o c a t e d  i n  t h e  upper  p a r t  o f  t h e  M i s t  Moun ta in  

Format ion,  e x p o s i n g  f o u r  t h i n  coa l  seams i n  t h e  West P l a t e .  ' 



The Mount M ichae l  T h r u s t  t e n d s  t o  upthrow E l k  Fo rmat ion  

on t o p  o f  c o a l - b e a r i n g  M i s t  Mounta in  Format ion,  t h u s  l i m i t i n g  

t h e  open p i t  a rea  i n  t h e  u n d e r l y i n g  Michae l -Banner  P l a t e .  

Four  c o a l  seams a r e  l o c a t e d  i n  t h e  s o u t h e r n  p a r t  o f  t h e  

West P l a t e .  They have been g i v e n  t h e  Roman numbers I, 

11, 111 and I V  f rom t o p  t o  bottom. A l l  seams a r e  o f  m i n o r  

impor tance because t h e y  a r e  e i t h e r  v e r y  t h i n  o r ,  as  i n  t h e  

case w i t h  Seam I V ,  appear  o n l y  f o r  a  s h o r t  d i s t a n c e .  The 

t r u e  seam t h i c k n e s s e s  f o r  t h e  West P l a t e  seams, a r e  shown 

i n  Tab les  3 and 4. 



( b )  Michael-Banner P l a t e  and Ewin Pass T h r u s t  

The Michae l -Banner  P l a t e  i s  l o c a t e d  between t h e  Mount 

Michae l  T h r u s t  and t h e  v e r y  i m p o r t a n t  Ewin Pass Thrus t .  

A s i g n i f i c a n t  number o f  c o a l  seams o u t c r o p  i n  t h e  M ichae l -  

Banner P l a t e .  13 c o a l  seams d e s i g n a t e d  f r o m  t o p  t o  bot tom 

a s S e a m A , B , C , D , E , F , G , H , J ( o r H + J ) K , L , M a n d N  

a r e  i d e n t i f i e d .  It i s  i n t e r p r e t e d  t h a t  Seam D s h a l e s  

o u t  and t h a t  t h e  t h i c k  seam H + J s p l i t s  i n t o  two t h i n  

seams, c a l l e d  seam H and seam J. T h i s  development cannot  

be p roved  c o n c l u s i v e l y  by  f i e l d  mapping. 

The seams o f  t h e  Michae l -Banner  P l a t e  v a r y  i n  t h i c k n e s s  

f rom v e r y  t h i n  t o  v e r y  t h i c k ,  (32.42111 f o r  K seam). True 

seam t h i c k n e s s  f o r  Michae l -Banner  p l a t e  c o a l  seams a r e  

t a b u l a t e d  i n  Tab les  3  and 4. 



( c )  Ewin Pass-Banner P l a t e  and Ewin Pass-Banner East  P l a t e  

Wi th  t h e  Twin A n t i c l i n e  T h r u s t  

Bo th  p l a t e s  a r e  s e p a r a t e d  f rom t h e  Michae l -Banner  P l a t e  

by t h e  prominent  Ewin Pass Thrus t .  The Twin A n t i c l i n e  

T h r u s t  separa tes  t h e s e  t h r u s t  p l a t e s  f rom each o t h e r .  

Both  t h r u s t  p l a t e s  can be d e s c r i b e d  t o g e t h e r  because t h e  

seam development i s  s i m i l a r  i n  each, b u t  v a s t l y  d i f f e r e n t  

f rom t h e  Michae l -Banner  P l a t e .  

The Ewin Pass-Banner P l a t e  c o n s i s t s  o f  an a n t i c l i n e  t h a t  

deve lops n o r t h  and s o u t h  i n t o  a  monoc l ine  due t o  t h e  

p o s i t i o n  o f  t h e  Tw in  A n t i c l i n e  Thrust .  

The Ewin Pass-Banner E a s t  P l a t e  i s  formed by  an a n t i c l i n e  

and a  s y n c l i n e .  The s y n c l i n e  i s  assymmetr ica l  w i t h  t h e  

a x i a l  p l a n e  s l i g h t l y  d i p p i n g  t o  t h e  west  ( a p p r o x i m a t e l y  

70'). The a n t i c l i n e  a x i a l  p lane,  however, i s  a lmost  

v e r t i c a l  o r  d i p s  s l i g h t l y  t o  t h e  west. 

The seams i n  t h e  Ewin Pass-Banner P l a t e  and Ewin Pass- 

Banner East  P l a t e  c a r r y  a r a b i c  numbers f rom t o p  t o  bot tom 

as f o l l o w s :  Seam 1, 2, 3, 4, 5, 7  and Seam 8. 



The seam t h i c k n e s s e s  a r e  c a l c u l a t e d  u s i n g  d a t a  f rom one 

d r i l l  h o l e  on Banner Eas t  and t r e n c h i n g  i n  t h i s  area. 

It was f e l t  t h a t  t h i s  i s  t h e  most r e l i a b l e  i n f o r m a t i o n .  

Seam 8 was never  i n t e r s e c t e d  i n  b o r e h o l e  o r  t r e n c h e s  and 

t h e  t h i c k n e s s  o f  8 m o r i g i n a t e s  f rom g e o l o g i c a l  work o f  

t h e  B.C. Government n o r t h  o f  Ewin Creek on I m p e r i a l  Ridge. 

Seam t h i c k n e s s  d a t a  f o r  t h e  Ewin Pass-Banner and Ewin 

Pass-Banner Eas t  P l a t e  i s  p resen ted  i n  Tab les  3 and 4. 



5.0 COAL RESERVES 

The p o t e n t i a l  e x i s t s  f o r  a t  l e a s t  6 m i l l i o n  tonnes o f  i n s i t u  

coa l  a t  a l o w  s t r i p  r a t i o  i n  t h e  e a s t  p a r t  o f  t h e  p r o p e r t y  

(S loan 1981). T h i s  c o a l  i s  i n  t h e  Ewin Pass-Banner East  P l a t e .  

The p r e s e n t  mapping i n d i c a t e s  t h a t  t h i c k  seams a l s o  e x i s t  i n  

t h e  Ewin Pass-Banner P l a t e  and Michae l -Banner  P l a t e .  These 

p l a t e s  p r o b a b l y  c o n t a i n  a d d i t i o n a l  r e s e r v e s  a t  l ow  s t r i p  

r a t i o s .  



6.0 RECOMMENDATIONS 

C o n s t r u c t i o n  o f  add i  o n a l  s e c t i o n  s  w i l l  t t a i  1  e  d sur 

and underground r e s e r v e  c a l c u l a t i o n s .  F u r t h e r  f i e l d  work must 

i n c l u d e  sampl ing o f  f r e s h  c o a l  by d r i l l i n g .  A t  t h e  moment, 

t h e  o n l y  r e l i a b l e  s o u r c e  o f  c o a l  q u a l i t y  d a t a  i s  t h e  s i n g l e  

d r i l l  h o l e  which p e n e t r a t e s  t h e  lower  p a r t  o f  t h e  M i s t  Mounta in  

s e c t i o n  i n  t h e  Ewin Pass-Banner Eas t  p l a t e .  
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