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S U M M A R Y 

The c o a l  l i c e n s e s ,  l y i n g  40 miles n o r t h  o f  Miche l ,  B.C. ,  t o t a l  some 

27,000 a c r e s .  During t h e  summer of  1967 a c c e s s  r o a d s  were c o n s t r u c t e d ,  t h e  

l i c e n s e s  were mapped g e o l o g i c a l l y ,  2,528 f e e t  o f  d r i l l i n g  w a s  conduc ted ,  a n  

a d i t  and ra ise  were d r i v e n  f o r  a combined advance of  158 f e e t ,  and numerous 

t r e n c h e s  were e x c a v a t e d  on c o a l  exposures .  

E i g h t e e n  seams of c o a l  were l o c a t e d ,  of  which f o u r  a r e  c o n s i d e r e d  t o  

be  o f  p o t e n t i a l  economic impor t ance  v i z  No. 2, No. 4 ,  No. 7 and No. 12. The 

area e a s t  o f  t h e  F o r d i n g  R i v e r  i s  o f  g r e a t e s t  economic v a l u e ,  and  t h e  r e s e r v e s  

o f  c o a l ,  d i p p i n g  a t  less  t h a n  25O, c o n t a i n e d  i n  t h e s e  f o u r  seams i n  t h i s  a r e a  

a r e  e s t i m a t e d  t o  y i e l d  a r e c o v e r a b l e  tonnage of  170 m i l l i o n  t o n s ,  c o n t a i n e d  i n  

a t o t a l  r e s e r v e ,  f o r  t h e  f o u r  seams, of  430 m i l l i o n  t o n s .  

A program to f u r t h e r  e v a l u a t e  t h i s  p r o p e r t y ,  w i t h  s p e c i a l  emphasis 

on seams No. 2 and No. 4 ,  i s  recommended f o r  t h e  summer of 1965. The c o s t  o f  

t h i s  program i s  e s t i m a t e d  t o  c o s t  some $260,000, a s  compared t o  a n  e x p e n d i t u r e  

of  some $150,000 d u r i n g  1967. 



1. INTRODUCTION 

The o c c u r r e n c e  of  c o a l s  w i t h i n  t h e  Kootenay f o r m a t i o n s  of  t h e  E l k  and 

F o r d i n g  R i v e r  V a l l e y s ,  n o r t h  of  Michel ,  B.C.,  h a s  been known f o r  many y e a r s .  I n  

t h e  p e r i o d  1900 t o  1910 t h e  Canadian P a c i f i c  Railway d i d  a g r e a t  d e a l  o f  work on 

t h e  E l k  V a l l e y  c o a l s ,  w h i l e  a l e s s e r  amount of work w a s  done by t h e  Union P a c i f i c  

Railway on t h e  c o a l s  of  t h e  F o r d i n g  V a l l e y .  No f u r t h e r  development of  t h e s e  

d e p o s i t s  w a s  u n d e r t a k e n ,  a l t h o u g h  l a r g e  r e s e r v e s  o f  b i tuminous  c o a l  were i n d i -  

c a t e d .  Most of t h e  c o a l  l i c e n s e s  were a l lowed  t o  l a p s e ,  and t h e  r ema inde r ,  k e p t  

i n  good s t a n d i n g  by Canadian P a c i f i c  u n t i l  1939, were t h e n  p a r t i a l l y  t r a n s f e r r e d  

t o  Cominco. The t r a n s f e r  w a s  completed i n  1947, and f u r t h e r  l i c e n s e s  were drop-  

ped a t  t h a t  time. Up u n t i l  t h e  p r e s e n t  work, t h e  o n l y  c o a l  l i c e n s e s  i n  good 

s t a n d i n g  formed a na r row s t r i p  a l o n g  t h e  e a s t e r n  s i d e  o f  t h e  E l k  V a l l e y  cove r -  

i n g  t h e  a r e a  of  b e s t  a c c e s s i b i l i t y .  Some e x p l o r a t i o n  work r e l a t e d  t o  s t r i p  c o a l  

was conduc ted  by Utah C o n s t r u c t i o n  i n  1957-58 on t h e  e a s t e r n  s i d e  of  t h e  F o r d i n g  

V a l l e y .  

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

t h a t  t h e  c o a l  measures  have a s y n c l i n a l  s t r u c t u r e  between t h e  E l k  and Ford ing  

V a l l e y s .  The s t r u c t u r e  t o  t h e  e a s t  of t h e  F o r d i n g  V a l l e y  was i l l - d e f i n e d ,  b u t  

g e n e r a l l y  though t  t o  be  a n o t h e r  s y n c l i n e .  The i n t e r - r e l a t i o n s h i p s  of t h e s e  

s t r u c t u r e s  were n o t  examined and no a t t e m p t  had been made t o  c o r r e l a t e  seams 

a l o n g  s t r i k e  o r  between a r e a s .  

- ~. 

With t h e  adven t  o f  a growing market  f o r  cok ing  c o a l  i n  Japan ,  t h i s  

g e n e r a l  a r e a  w a s  re-examined,  a s  t h e  p r e v i o u s  work had i n d i c a t e d  t h e  p r e s e n c e  

of c o k i n g  c o a l s .  Also,  w i t h  t h e  growing u s e  of mechan ica l  mining methods,  i t  

was r e a l i z e d  from t h e  o u t s e t  t h a t  f l a t - l y i n g  o r  low-dip seams were a n e c e s s i t y .  

Work r e l a t e d  t o  o i l  e x p l o r a t i o n  i n  t h e  a r e a  had ,  a s  a by -p roduc t ,  i n d i c a t e d  t h a t  

t h e  s t r u c t u r e s  on t h e  Elk-Fording s e c t i o n  were more comptex t h a n  had been ap-  

p a r e n t ,  and t h a t  t h e  a r e a  e a s t  o f  t h e  F o r d i n g  River was u n d e r l a i n  by a 

I 

I 

I 
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r e l a t i v e l y  s imple  s y n c l i n e .  Accord ing ly ,  C.P.O.G. a p p l i e d  f o r  l i c e n s e s  t o  c o v e r  

t h i s  l a t t e r  s y n c l i n e  and t h e  a x i a l  p o r t i o n s  o f  o t h e r  s y n c l i n e s  b o r d e r i n g  Cominco's 

ground t o  t h e  e a s t .  A p p l i c a t i o n  was made i n  J a n u a r y ,  1967 and t h e  c o a l  l i c e n s e s  

were g r a n t e d  on May 9,  1967, c o v e r i n g  some 26,980 a c r e s .  

The program of  e x p l o r a t i o n  c a r r i e d  o u t  i n  1967 c o n s i s t e d  of  t h e  f o l l o w i n g :  

P h o t o - g e o l o g i c a l  s t u d y  
G e o l o g i c a l  mapping 
Road c o n s t r u c t i o n  - 10 m i l e s  
T rench ing  by hand ( 3 4  t r e n c h e s )  and b u l l d o z e r  ( f o u r  m i l e s )  o f  c o a l  
seams 
P e r c u s s i o n  d r i l l i n g  - 2,528 f e e t  
One a d i t  - 121 f e e t  x 5 '  x 5' and one r a i s e  37' x 5'  x 5' 
Gamma-ray and n e u t r o n  l o g g i n g  of  d r i l l  h o l e s  
New ae r i a l  photography o f  t h e  a r e a ,  and p r e p a r a t i o n  of a c o n t o u r  
map o n  t h e  s c a l e  of  1" = 1000' .  

The work w a s  c o n c e n t r a t e d  i n  a r e a s  where d i p s  were g e n e r a l l y  i n d i c a t e d  

t o  be  below 25O, and where c o a l  e x p o s u r e s  o c c u r r e d  e n t i r e l y  above v a l l e y  l e v e l .  

c - 
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2. PROPERTY 

C.P.O.G. h o l d s  t h e  f o l l o w i n g  c o a l  l i c e n s e s ,  d a t e d  May 9,  1967, i n  t h e  

E l k  and F o r d i n g  R i v e r  V a l l e y s ,  some 30 t o  45 m i l e s  due n o r t h  o f  Miche l ,  B.C. 

COAL LICENSE 
NO. 

314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 

AREA 
(Acres) 

6 40 
640 
320 
320 
640 
320 
640 
615 
640 
640 
618 
6 40 
640 
620 
640 
640 
623 
160 
640 
640 
626 
320 
570 

70 
640 

LOT NO. 

6385 
6384 
E k  6824 
W% 6813 
6984 
E% 6377 
6053 
6820 
6052 
6827 
6819 
6828 
6829 
6647 
6830 
6972 
6643 
6719 
6644 
6978 
6641 
E 4  6642 
6711 
6712 
6645 

COAL LICENSE 
N O .  

339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 

AREA 
( A c r e s )  

640 
628 
6 40 
230 
640 
320 
631 
640 
640 
320 
640 
313 
6 40 
640 
640 
636 
280 
640 
640 
320 
200 
640 
640 
320 
640 
320 

LOT NO. 

6979 
6640 
6709 
6708 
6646 
E 5  6980 
6639 
6700 
6701 
W% 6702 
6981 
W% 6638 
6697 
6696 
6695 
6982 
6688 ( E  35 c h s )  
6689 
6690 
E% 6635 
6687 ( E  25 c h s )  
6686 
6685 
Wk 6684 
6728 
W% 6729 

The t o t a l  a c r e a g e  h e l d  unde r  c o a l  l i c e n s e  i s  26,980 a c r e s .  

Coa l  l i c e n s e s  a r e  i s s u e d  by t h e  Government o f  B r i t i s h  Columbia and a r e  
- ~. 

renewable from y e a r  t o  y e a r  upon payment of a r e n t a l  f e e  o f  f i f t y  c e n t s  p e r  acre. 

R e n t a l s  a r e  r e b a t e d  i f  development work o f  $7.50 o r  more p e r  a c r e  i s  c a r r i e d  o u t .  

An a d d i t i o n a l  f e e  o f  $25.00 i s  cha rged  f o r  t h e  renewal  of e a c h  l i c e n s e .  Should 

p r o d u c t i o n  i n  e x c e s s  of 10,000 t o n s  p e r  annum b e  a c h i e v e d ,  t h e n  a 20-year  l e a s e  

i s  o b t a i n a b l e ,  a t  a n  a n n u a l  r e n t a l  of $1.00 p e r  a c r e .  R o y a l t i e s  o f  t w e n t y - f i v e  

c e n t s  p e r  s h o r t  ton a r e  p a y a b l e  upon a l l  p r o d u c t i o n .  
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A l l  c o a l  l i c e n s e s  h e l d  by C.P.O.G. c o v e r  su rveyed  l o t s ,  and  no f u r t h e r  

p r o p e r t y  s u r v e y s  a r e  r e q u i r e d .  

Road c o n s t r u c t i o n  w i t h i n  t h e  l i c e n s e s  f a l l s  unde r  a S p e c i a l  Use Permit  

g r a n t e d  by the B r i t i s h  Columbia F o r e s t  S e r v i c e ,  and w h i l e  t h e  c o a l  l i c e n s e s  a l l o w  

t h e  h o l d e r  l i m i t e d  u s e  of  t i m b e r  f o r  immediate pu rposes ,  damaged t i m b e r  i s  a s s e s s e d  

and damages a r e  p a y a b l e  t o  t h e  Crown. To d a t e ,  t h e  amounts a s s e s s e d  have n o t  been  

e x c e s s i v e .  
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3 .  LOCATION AND ACCESS 

The C.P.O.G. p r o p e r t y  l i e s  from 30 t o  45 miles n o r t h  of  Miche l ,  B.C. 

The e a s t e r n  boundary l i e s  from f o u r  t o  seven  m i l e s  west of  t h e  B.C.-Alberta 

boundary. The camp is l o c a t e d  on Kilmarnock Creek a t  l a t i t u d e  5Oo1O129" N ,  

l o n g i t u d e  114°50154tl W ,  a t  a n  e l e v a t i o n  of  5 ,440 f e e t  above s e a  l e v e l .  

The E l k  River V a l l e y  i s  a c c e s s i b l e  by a f o r e s t r y  r o a d ,  runn ing  n o r t h -  

wards from Miche l ,  which i s  p a s s a b l e  d u r i n g  t h e  summer months o n l y .  The road 

i s  n o t  s u i t a b l e  f o r  heavy equipment.  From t h i s  r o a d ,  two b ranch  r o a d s  connec t  

w i t h  t h e  v a l l e y  o f  t h e  F o r d i n g  R i v e r ,  t h e  s o u t h e r l y  one from Round P r a i r i e  and 

t h e  n o r t h e r l y  one from B r i t t  Creek. Both r o a d s  were found i n  poor  c o n d i t i o n  

when work comnenced t h i s  s p r i n g .  

A l o g g i n g  r o a d ,  c o n s t r u c t e d  by Crows Nest I n d u s t r i e s ,  f o l l o w s  t h e  

e a s t  s i d e  o f  t h e  E l k  R i v e r  from Miche l ,  t h e n  r u n s  t h r o u g h  t h e  F o r d i n g  River 

canyon and i n t o  t h e  u p p e r  Ford ing  Va l l ey .  The road t h e n  c r o s s e s  t o  t h e  w e s t  

s i d e  o f  t h e  F o r d i n g  River above Chauncey Creek. T h i s  r o a d  i s  used th roughou t  

the y e a r  f o r  some 20 miles above Miche l ,  and i n  w i n t e r  f o r  a l l  i t s  d i s t a n c e .  

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

To o b t a i n  a c c e s s  t o  t h e  C.P.O.G. work area,  the f o l l o w i n g  a r r a n g e -  

ments were made: 

The e x i s t i n g  f o r e s t r y  road i n  t h e  E l k  V a l l e y  was r e p a i r e d ,  and 
c o n n e c t i o n  e s t a b l i s h e d  t o  t h e  d i s u s e d  C . N . I .  w i n t e r  road i n  t h e  
F o r d i n g  V a l l e y  by r e p a i r  work on t h e  road  from Round P r a i r i e .  

The C . N . I .  w i n t e r  road from i t s  c o n n e c t i o n  w i t h  t h e  Round P r a i r i e  
road  t o  t h e  c r o s s i n g  of  t h e  F o r d i n g  River was r e p a i r e d  and made 
p a s s a b l e  f o r  heavy equipment.  

From t h e  l a t t e r  p o i n t ,  u s e  was made of  a n  o l d  f i r e - b r e a k  t r a i l  
l e a d i n g  n o r t h ,  and some two t o  t h r e e  m i l e s  of  new road  was con- 
s t r u c t e d  w i t h i n  t h e  b o u n d a r i e s  of  C.P.O.G.'s c o a l  l i c e n s e s .  

Arrangements were made w i t h  Crows Nest I n d u s t r i e s  t o  move heavy 
equipment o v e r  t h e i r  l o g g i n g  r o a d  a t  t i m e s  when t h i s  would n o t  
i n t e r f e r e  w i t h  t h e i r  o p e r a t i o n s .  - 
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Work on the roads commenced on June 7, 1967, and was sufficiently ad- 

vanced to permit a trailer camp to be established temporarily some four miles south 

of Kilmarnock Creek by July 1, 1967. The trailers were moved to the final camp 

location at Kilmarnock Creek on July 13. Geological reconnaissance commenced on 

July 3 ,  and all operations were completed and equipment moved out on September 

22, 1967. 

Road construction was continued throughout the summer. Two miles of 

very difficult construction were completed to the north and east of the camp on 

Eagle Mountain, to provide access to the sites of  the adit and drill holes 1 to 

3. 

of Eagle Mountain, to connect with the existing road from Britt Creek, to provide 

access to Clode and 1Ienretta Creeks. 

four miles of new construction, a drill access road some two miles in length was 

constructed along the south side of Clode Creek to drill hole 4. Two to three 

bulldozers were employed throughout the program. 

A helicopter was employed to aid geological mapping of the area for a 

A road was also constructed west and north of the camp, following the west flank 

From this road, which comprised approximately 

period of two weeks near the end of the program. 
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4. TOPOGRAPHY 

A l l  of  the  C.P.O.G. c o a l  l i c e n s e s  l i e  i n  mountainous c o u n t r y .  The 

dominant f e a t u r e s  o f  t h e  a r e a  a r e  t h e  wide,  f l a t - b o t t o m e d  v a l l e y s  c o n t a i n i n g  t h e  

E l k  and F o r d i n g  R i v e r s .  Both v a l l e y s  r u n  a lmos t  due n o r t h - s o u t h ,  and c o n t a i n  

deep a l l u v i a l  g r a v e l s ,  w i t h i n  which b o t h  r i v e r s  have meandering w a t e r  c o u r s e s .  

The E l k  V a l l e y  h a s  no major  t r i b u t a r i e s  s o u t h  o f  A l d r i d g e  Creek ,  t h e  

remaining c r e e k s  b e i n g  s e a s o n a l  run -o f f  g u l l i e s .  Between t h e  E l k  and Ford ing  

V a l l e y s  l i e  t h e  Green H i l l s ,  which have a s t e e p  w e s t e r n  s l o p e  and  a more g r a d u a l  

and v a r i a b l e  s l o p e  t o  t h e  e a s t .  The re  i s  a p p r o x i m a t e l y  a t housand- foo t  d i f f e r e n c e  

i n  e l e v a t i o n  between the E l k  ( 4 , 4 0 0 ' )  and F o r d i n g  ( 5 , 4 0 0 ' )  V a l l e y s ,  and  t h e  

Green H i l l s  between r e a c h  h e i g h t s  o f  7,500 f e e t  above s e a  l e v e l .  

The F o r d i n g  River h a s  s e v e r a l  major  t r i b u t a r i e s ,  a l l  e n t e r i n g  the 

r i v e r  on t h e  e a s t  s i d e .  These t r i b u t a r i e s  a l s o  occupy r e l a t i v e l y  f l a t - b o t t o m e d  

v a l l e y s ,  and  p r o v i d e  c o n v e n i e n t  a c c e s s  t o  t h e  mountain r a n g e s  l y i n g  e a s t  o f  t h e  

Ford ing .  W i t h i n  C.P.O.G.'s c o a l  l i c e n s e s ,  from s o u t h  t o  n o r t h ,  t h e s e  a r e  Chauncey, 

Kilmarnock, Clode and  H e n r e t t a  Creeks.  These d i v i d e  t h e  mountain r a n g e  i n t o  t h r e e  

main mountains ,  f rom s o u t h  t o  n o r t h ,  known a s  C a s t l e  Mountain,  E a g l e  Mountain and 

Mount T u r n b u l l .  A l l  have summits l y i n g  o v e r  8,000 f e e t  above s e a  l e v e l .  

The n o r t h  f a c e s  o f  e a c h  of t h e s e  mountains  a r e  prominent  c i r q u e s ,  t h e  

- o n &  on C a s t l e  Mountain b e i n g  t h e  b e s t  developed,  w i t h  c l i f f s  some 800 t o  1,200 

fee t  i n  h e i g h t .  The o t h e r  s l o p e s  o f  t h e s e  mountains  a r e  more r e g u l a r ,  a l t h o u g h  

a l l  are d e e p l y  d i s s e c t e d  by s t e e p  g u l l i e s .  

A l l  v a l l e y  bo t toms  and t h e  lower s l o p e s  o f  t h e  mountains  are h e a v i l y  

t imbered .  The Green H i l l s  a r e  m o s t l y  t imbered  n e a r  t h e i r  t o p s ,  a l t h o u g h  a few 

open p a t c h e s  do occur .  E a g l e  Mountain and Mount T u r n b u l l  are p redominan t ly  b a r e  

and g r a s s y  above 6,300 f e e t ,  w h i l e  C a s t l e  Mountain i s  p a r t i a l l y  c o v e r e d  w i t h  

w i n d f a l l  and second growth. A p e c u l i a r  f e a t u r e  of  t h e  v e g e t a t i o n  i s  t h a t  t r e e s  

ex tend  t o  much h i g h e r  e l e v a t i o n s  on n o r t h - f a c i n g  s l o p e s  t h a n  on s o u t h - f a c i n g  
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s l o p e s .  T h i s  may be  a f u n c t i o n  of m o i s t u r e  r e t e n t i o n  d u r i n g  t h e  s p r i n g  r u n - o f f .  
I 

Permanent ly  f r o z e n  ground and snow p a t c h e s  p e r s i s t  t h roughou t  t h e  

summer on a l l  n o r t h - f a c i n g  s l o p e s  e a s t  o f  t h e  F o r d i n g  River. 

became a problem a t  t i m e s  d u r i n g  road  b u i l d i n g .  

The f r o z e n  ground 

Weather  c o n d i t i o n s  were e x c e l l e n t  t h r o u g h o u t  t h e  season ,  and no ap-  

p r e c i a b l e  time was l o s t  due t o  r a i n  o r  snow. 

on J u l y  2 4  and September 11, w h i l e  f r o s t  was a common o c c u r r e n c e  th roughou t  t h e  

summer. 

Snow i n  s i g n i f i c a n t  q u a n t i t i e s  f e l l  

F o r e s t  f i r e  h a z a r d  was extreme th roughou t  t h e  summer, and a minor i n -  

t e r r u p t i o n  due t o  a l a r g e  f i r e  some seven  miles s o u t h  of  t h e  camp o c c u r r e d  a t  t h e  

end of  J u l y .  
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5 .  GEOLOGY 

Geological mapping was carried out using aerial photographs, on a 

scale of 1" = 1/4 mile, as initial base. Considerably more time was expended on 

the west flanks of Castle, Eagle and Turnbull Mountains, than in other parts of 

the area, because of the relative importance of the structure in this particular 

section. Much of the general information was gathered by helicopter-aided 

traverses along mountain ridges. Altimeter control was confined to the main 

area east of the Fording River. Results were subsequently plotted on the con- 

tour plan of the area prepared on a scale of 1" = 1000'. Emphasis was laid on 

determining the sequence of coals, their attitude, quality and continuity. Map- 

ping was almost entirely confined to the Kootenay sediments. 

The mapping carried out shows that the bulk of C.P.O.G.'s license area 

is underlain by Kootenay formation. 

to be Late Jurassic or early Cretaceous. The base of the Kootenay is generally 

placed at the bottom of the first sandstone overlying the Fernie shales, and is 

dependent more on lithological change than on unconformable relationships. From 

the work conducted this summer, there is no apparent unconformity at the base of 

the Kootenay in the Fording River area, although there is a very marked change 

of sedimentary conditions, from marine to littoral. There is some suggestion 

o f a  partial return to marine conditions in some parts of the area, before the 

littoral conditions of the Kootenay became established. 

The age of the Kootenay is generally thought 

The Kootenay formations in the Elk-Fording area are from 3,500 t o  4,000 

feet in thickness. Coals of mineable width are confined to the basal 2,000 feet 

of the succession. 

The succession consists of fine to medium grained sandstones, siltstones, 

grey to black shales and coals. Current-bedding is comrron in the sandstones, and 

the detailed succession is highly variable over relatively short distances, in- - 
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dicating the unstable depositional conditions. In general, it may be stated that 

the thicker sandstone lenses are confined to the lower half of the succession, 

while the upper half is represented by a more rhythmic and thinner-bedded succes- 

sion of sandstones, siltstones and shales. 

A stratigraphic section, based upon the results from drill holes 1, 2, 

3 and 4 is presented in this report. While some of the lower sandstones form 

prominent cliffs for distances up to one-half mile, it was found that it was 

not generally uossible to follow a cliff-marker for any considerable distance 

on the ground. The conclusions drawn are that all the lithologic types present, 

apart from the coal seams themselves, are lenticular in occurrence. Consequently, 

detailed sections, and their comparison from place to place, are of limited value, 

and can lead to confusion in correlation of coal seams. The sediments, especially 

i n  the coal-bearing half of the succession, represent a series of littoral and 

deltaic deposits, where rapid changes both horizontally and vertically are the 

rule rather than the exception. Some of the sediments, as evidenced by buried 

tree roots, must have been deposited over very short time intervals. A more 

rhythmic succession of sediments, in which coals are notably noorly developed to 

absent, occupies the upper half of the stratigraphic section. This material was 

not examined in any detail, and is not ores-rved throughout the license area. 
. 

The upper Kootenay is in contact with an overlying white-pebble con- 

Some writers glomerate'to the west oE the Fording River, near Henretta Creek. 

have assigned this formation, and part of the upper Kootenay, to the Elk forma- 

tion. However, in keeping with uresent knowledge and terminology, this conglom- 

erate is basal Blairmore. There is a marked change in lithology at this contact, 

while some inter-fingering of the conglomerate with the uppermost sands of the 

Kootenay was noted in places. No evidence to indicate an unconformity was noted, 

although the unbedded nature of the conglomerace does not allow accurate 
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s t r u c t u r a l  ev idence  t o  be  o b t a i n e d .  The whole s u c c e s s i o n ,  Fe rn ie -Koo tenay-Rla i r -  

more, r e p r e s e n t s  two f a i r l y  r a d i c a l  changes i n  g e n e r a l  t y p e  oE s e d i m e n t a t i o n ,  y e t  

v e r y  l i t t l e  o r  no e v i d e n c e  o f  unconfo rmi ty  i s  found. 

The c o a l  seams, which are d e s c r i b e d  i n  more d e t a i l  e l s ewhere  i n  t h i s  

r e p o r t ,  a r e  c o n f i n e d  t o  t h e  lower h a l f  o f  t h e  Kootenay s e c t i o n .  S e v e r a l  major  

seams a r e  p r e s e n t ,  a l l  r emarkab le  f o r  t h e i r  t h i c k n e s s p s  and c o n t i n u i t y  o v e r  l a r g e  

a r e a s .  The c o a l  seams p r e s e n t  a marked c o n t r a s t  t o  t h e  d i s c o n t i n u o u s ,  l e n t i c u l a r  

s ed imen t s  w i t h i n  which t h e y  o c c u r ,  and r e p r e s e n t  a r e l a t i v e l y  s t a b l e  s e t  of  con- 

d i t i o n s  which c o n t i n u e d  f o r  l ong  o e r i o d s  a t  a t ime.  The b u l k  of  t h e  g e o l o g i c a l  

work c a r r i e d  o u t  was c o n c e n t r a t e d  on p r o s p e c t i n g  f o r  o c c u r r e n c e s  of c o a l ,  open- 

i n g  up t h e  e x p o s u r e s  by t r e n c h i n g  and t r a c i n g  s e l e c t e d  seams a l o n g  s t r i k e  by 

b u l l d o z e r  t o  d e t e r m i n e  c o n t i n u i t y .  The c o a l s  a r e  g e n e r a l l y  d e e p l y  wea the red ,  

and  do n o t  o u t c r o p .  However, by t r a c i n g  c o a l  r u b b l e  and b l a c k  s o i l ,  o f t e n  exca-  

v a t e d  by a n i m a l s  burrowing i n t o  t h e  moun ta ins ide ,  s e v e r a l  hundred i n d i v i d u a l  

c o a l  o c c u r r e n c e s  were l o c a t e d .  Having de te rmined  a n  approx ima te  s u c c e s s i o n  oE 

c o a l s  on t h e  s o u t h  s i d e  of  Eag le  Mountain,  i t  w a s  t h e n  p o s s i b l e  t o  be  somewhat 

s e l e c t i v e  i n  l o c a t i n g  hand t r e n c h e s .  These were g e n e r a l l y  dug t o  expose t h e  

t o t a l  seam, some f o u r  t o  f i v e  f e e t  below the s u r f a c e  of t h e  mountain.  From t h i s  

work, i t  became o b v i o u s  t h a t  t h e  c o a l s  were c l o s e  enough t o  each  o t h e r  s t r a t i -  

- g r a p h i c a l l y  t h a t  t h e  c o r r e l a t i o n  a l o n g  s t r i k e  remained i n  doubt .  Accord ing ly ,  

two seams were t r a c e d  a r o u n d  t h e  w e s t  s i d e  of  Eag le  Mountain by means of con- 

t i n u o u s  b u l l d o z e r  s t r i p p i n g .  The c o a l s  t hemse lves  a p p e a r  t o  Eorm v e r y  c o n t i n u o u s  

and r e l i a b l e  marker  h o r i z o n s ,  e s p e c i a l l y  when more t h a n  one known seam h a s  been 

l o c a t e d ,  and  a r e  a p p a r e n t l y  c o n t i n u o u s  th roughou t  t h e  a r e a  of  C.P.O.G.’s l i c e n s e s .  
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6. STRUCTURE 

The entire C.P.O.G. license area lies within the Lpwis Thrust ulate of 

the eastern Rocky Mountains. This thrust has been shown to have a progressively 

increasing horizontal displacement from north to south, and is one of the major 

structural features of the Cordillera. The Elk River Valley follows the toe of 

the next thrust-plate to the west, where Palaeozoic limestones are again overthrust 

on top of the Kootenay formations. 

Structurally, the permit area may be divided into four distinct areas 

within the C.P.O.G. license area,which are defined in decreasing order of economic 

importance below: 

(a) An asymmetric syncline with an axial direction varying from N 14O W 
on Castle Mountain to N 30° W at Henretta Creek. 

(b) An apparently symmetric syncline with an axial direction of N 35OW 
running from near the Henretta Creek-Fording River junction to the 
Elk River Valley. 

(c) A synclinal structure, modified by anticlines and cross-faulting, 
lying in the southern Green Hills portion of the C.P.O.G. license 
area. 

A complex area of  folding, minor overthrusting and faulting in 
the Aldridge Creek area. 

( d )  

(1) Castle, Eagle. Turnbull and Henretta Mountains 

This area of the license is of  major economic importance. Geologically, 

the lower two-thirds of the Kootenay sequence, and all mineable coal seams, are 

found throughout the area. The upper coals have been partially eroded by the 

cross-cutting valleys of Kilmarnock, Clode and Henretta Creeks, while the lower 

coals are affected to a lesser extent by these erosional features. The Fording 

River Valley itself occupies the crest of an anticline, within which the underlying 

Fernie shales occur. To the east, the valleys of Brownie Creek and Chauncey Creek 

in part, follow the approximate base of the Kootenay, where the Fernie shales 

are again brought to surface by the synclinal structure occupying this mountain 

chain east of the Fording River. 
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I n  general, it may be stated that this syncline is asymmetric, with 

relatively steep inward dips on its eastern side and much more shallow dips on 

its western side. 

lustrate this structure. (Appendix 3) 

A series of sections have been drawn on Eagle Mountain to il- 

A s  the dip increases on the eastern side, some overthrusting appears 

to occur in places, generally at a low angle or parallel to the beds themselves. 

The structure is further modified, in places, on this eastern side, by secondary 

anticlines and accompanying synclines, which appear to die out on strike in both 

directions, and are accordingly periclines or canoe-shaped folds respectively. 

To the east of the main synclinal axis, dips rapidly increase from zero at the 

axis to plus 25' some 1,300 feet east of the axis. 

upsweep to dips generally in excess of 45'. 

Thereafter, there is a swift 

The western side of this syncline contains dips below 25' in general, 

and occupies an area in excess of one mile in width on Castle and Eagle Mountains. 

Some narrowing of this area occurs on Turnbull Mountain, but the whole structure 

i s  remarkably uniform. This area is of great economic importance, in that all 

of the known coal seams occur within it above river level with attitudes in which 

mechanical mining methods can be readily applied. 

any major interruptions in this low-dip sequence, apart from a tear fault near 

-the- southern boundary of the property on Castle Mountain, and a minor syncline- 

There do not appear to be 

anticline pair with subsidiary faulting on the south side of Eagle Mountain. 

To the south of the former structure, dips are steep, while the Eagle Mountain 

fold-fault zone is several hundred feet wide, but somewhat triangular in section, 

in that the lower beds are much more extensively affected than the upper. This 

latter zone appears to die out both north and south, and it is not anticipated 

that any substantial effects of this structural feature will be found beyond its 

immediate outcrop ~~ area. 

western flank of Eagle Mountain. While the main syncline is relatively easy to 

Certainly no effects were noted in work on strike on the 
~~ 
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d e f i n e  on C a s t l e  and E a g l e  Mountains ,  i t s  p lunge  a p p e a r s  t o  r e v e r s e  from p l a c e  t o  

p l a c e .  (See S e c t i o n  X - X I ) .  However, t h e s e  r o l l s  i n  t h e  s y n c l i n e  a re  n o t  pro- 

nounced u n t i l  t h e  r e g i o n  of  Clode Creek ,  where t h e  s y n c l i n e  a p p e a r s  t o  adop t  a 

s t e e p e r  plunge t o  t h e  n o r t h w e s t ,  and a t  t h e  same t ime  d i p s  towards t h e  c e n t r e  

become f i r s t  more and  t h e n  l e s s  pronounced. T h i s  f e a t u r e  does n o t  a p p e a r  t o  c a r r y  

t h e  lowes t  c o a l  below r i v e r  e l e v a t i o n  a t  o u t c r o p  a s  t h e  Fernie-Kootenay c o n t a c t  

i s  exposed a t  t h i s  e l e v a t i o n  a t  H e n r e t t a  Creek. 

( 2 )  H e n r e t t a  Creek-Fording R i v e r  J u n c t i o n  t o  E l k  R i v e r  

A b r o a d  s y n c l i n e ,  w i t h  a n  a x i s  s t r i k i n g  N 3 5 O W ,  o c c u p i e s  t h e  area 

from H e n r e t t a  Creek-Fording R i v e r  j u n c t i o n  t o  t h e  E l k  R i v e r  a t  B r i t t  Creek. 

s t r u c t u r e  i s  a p p a r e n t l y  symmetr ic ,  a l t h o u g h  t h e r e  may be  a more r a p i d  t endency  

t o  s t e e p  d i p s  on t h e  s o u t h w e s t  l imb t h a n  on t h e  n o r t h e a s t  l imb. 

The 

A l l  Kootenay f o r m a t i o n s  from t h e  v i c i n i t y  o f  t h e  f i r e  l ookou t  tower 

on t h e  Green H i l l s ,  n o r t h  t o  t h e  headwa te r s  o f  A l d r i d g e  Creek,  a t  Mount V e i t s ,  

a re  a f f e c t e d  by t h i s  s t r u c t u r e .  The re  i s  a marked p lunge  o f  t h e  s t r u c t u r e  t o  t h e  

s o u t h e a s t ,  which r e s u l t s  i n  much lower s t r a t i g r a p h i c  u n i t s  b e i n g  exposed on t h e  

E l k  V a l l e y  s i d e  t h a n  a re  found a t  t h e  F o r d i n g  R i v e r .  T h i s  s y n c l i n e  was, i n  a l l  

p r o b a b i l i t y ,  o r i g i n a l l y  a c o n t i n u a t i o n  of  t h e  s y n c l i n e  on T u r n b u l l  Mountain t o  

t h e  s o u t h e a s t .  However, t h e  g e o l o g i c a l  mapping i n d i c a t e s  t h a t  a l a r g e  f a u l t ,  

s t r i k i n g  somewhat eas t  o f  n o r t h ,  o c c u r s  t o  t h e  e a s t  o f  t h e  F o r d i n g  R i v e r  a t  

H e n r e t t a  Creek ,  r e s u l t i n g  i n  t h e  n o r t h w e s t e r n  s i d e  b e i n g  downthrown and t h e  syn- 

c l i n a l  a x i s  d i s p l a c e d  h o r i z o n t a l l y  i n  a s o u t h e r l y  d i r e c t i o n .  

The p r e s e n c e  o f  t h i s  f a u l t  i s  e a s i l y  demons t r a t ed ,  i n  comparing t h e  F e r n i e -  

Kootenay c o n t a c t  exposed a t  H e n r e t t a  Creek w i t h  t h e  Blairmore-Kootenay c o n t a c t  ex- 

posed t o  t h e  w e s t  of  t h e  F o r d i n g  R i v e r  a t  a n  e l e v a t i o n  some 500 f ee t  above r i v e r  

l e v e l .  T h i s  i n d i c a t e s  t h a t  t h e  ve r t i ca l  d i s p l a c e m e n t  o f  t h i s  f a u l t ,  presuming 

a Kootenay s e c t i o n  of  3,500 t o  4,000 f e e t  i n  t h i c k n e s s ,  i s  from 3,000 t o  3,500 

f e e t .  The throw o f  t h i s  f a u l t  a p p e a r s  t o  d e c r e a s e  r a p i d l y  t o  t h e  E o r t h e a s t ,  hence 

movement may be  of  a h inged  n a t u r e .  

( S e c t i o n  Y - Y ' ) .  
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y be modified to some extent on the Elk Valley by sub- 

sidiary structures due to the overthrust to the west of the valley. 

This structure is of potential economic importance, as it contains 

large quantities o f  relatively flat-lying coal. However, at its eastern end, 

these coals are very deeply buried, and are not considered to be economically 

recoverable by present methods. A s  the plunge carries these coals to outcrop 

on the Elk Valley side, some coal of economic interest may be present here. 

Whether entries to these coals could be established within the C.P.O.G. holdings 

remains to be proven. 

( 3 )  Southern Green Hills to Fording River 

Little geological mapping was carried out on this portion of the 

property. Cominco, in their work on the western portion of this area, indicated 

that some coal at relatively low dips is present on the western limb of a 

northerly trending syncline. Scattered dips on the eastern side of this struc- 

ture are relatively steep, and helicopter reconnaissance work indicated that 

this area also contains subsidiary anticlines and some cross-faulting. While 

very little work has been done, preliminary impressions are that this area is of 

limited economic value or importance. 

( 4 )  Aldridge Creek 
-. C.P.O.G. holds three coal licenses on the upper reaches of Aldridge 

Creek, which do not adjoin the main license area. 

examined briefly on t h e  lower portion of Aldridge Creek, and helicopter recon- 

naissance of the remainder was carried out. The area is complex in structure, 

with many minor folds, some of which are overturned. 

contorted by the Elk Valley thrust to the west. This area is of no economic 

interest. 

Coals and structures were 

The Kootenay has been 

-- 
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7. COAL SEAMS 

The o n l y  c o a l s  examined i n  any  d e t a i l  a r e  t h o s e  l y i n g  t o  t h e  e a s t  of  

t h e  Ford ing  R i v e r .  Most d e t a i l e d  i n f o r m a t i o n  was g a t h e r e d  on t h e  s u c c e s s i o n  of  

seams on Eag le  Mountain,  and f a i r l y  good c o r r e l a t i o n  o f  t h i s  s u c c e s s i o n  w a s  

made a l o n g  t h i s  mountain between Kilmarnock and Clode Creeks .  

that  t h i s  g e n e r a l  s u c c e s s i o n  of  c o a l s  i s  p r e s e n t  on C a s t l e  Mountain t o  t h e  s o u t h  

and on T u r n b u l l  Mountain t o  t h e  n o r t h .  While  some ev idence  of c o r r e l a t i o n  be-  

tween t h e  mountains  h a s  been  g a t h e r e d ,  much more d e t a i l e d  i n f o r m a t i o n  w i l l  be  

r e q u i r e d  b e f o r e  a p o s i t i v e  c o r r e l a t i o n  c a n  be  made. 

I t  i s  assumed 

Based on t h e  r e s u l t s  from f o u r  d r i l l  h o l e s ,  t h e  f o l l o w i n g  t a b l e  sum- 

m a r i z e s  t h e  p o s i t i o n s  o f  t h e  main c o a l  seams w i t h i n  t h e  s t r a t i g r a p h i c  column on 

Eag le  Mountain:  

Seam Number 

18 

1 7  

16 

15 

- 1 4  

13 . 

1 2  / 

11 

10 

9 

8 

? J  - 

I n d i c a t e d  Width 

19 '  

6' 

12 '  

4 '  

4' 

3' 

22-27' ~. 

1 6 '  

22' 

19-20' 

6-7' 

18-30' 

Remarks 

s h a l y  p a r t i n g s  

c l e a n  

d i r t y  

11 

1 1  

I' 

c l e a n  

d i r t y  

I' 

' 1  

'I 

s h a l y  p a r t i n g s  

Base of  Seam 
t o  

Top of F e r n i e  

1,588'  

1,434' 

1 ,408 '  

May a l l  (1,396 '  
r e p r e s e n t (  
one  d i r t y ( 1 , 3 8 6 '  
seam ( 

(1 ,378 '  

1 ,287 '  

1 ,180 '  

1,138' 

980' 

962' 

859'  
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Base o f  Seam 

t o  
Seam Number I n d i c a t e d  W i d t h  Remarks Top of  F e r n i e  

6 

5 

4 ./ 

3 

24 

1 

4-5' v e r y  d i r t y  845' 

4-8l  c l e a n  648' 

26-27 '  c l e a n  356' 

20' 6 '  s h a l e  band - d i r t y  247' 

8-13' c l e a n  186'  

4-5' c l e a n  174'  

From t h e  t a b l e  i t  w i l l  be  s e e n  t h a t  t h e r e  i s  some two hundred f e e t  o r  
i 

more of  c o a l  c o n t a i n e d  i n  t h e  lower s i x t e e n  hundred f e e t  of  t h e  Kootenay on Eag le  

Mountain.  Higher  seams a r e  q u i t e  f r e q u e n t  above seam No. 18, bu t  were no t  examined 

i n  any  d e t a i l  owing t o  t h e i r  v e r y  l i m i t e d  a r e a l  e x t e n t .  These  upper  seams g r a d u a l l y  

become less  and less  f r e q u e n t ,  no c o a l  of  any s i g n i f i c a n c e  b e i n g  found i n  t h e  

upper  h a l f  o f  t h e  Kootenay s u c c e s s i o n .  

The same g e n e r a l  s u c c e s s i o n  o f  c o a l  seams a p p e a r s  t o  be  p r e s e n t  t h rough-  

o u t  E a g l e  Mountain, a l t h o u g h  even i n  t h i s  a r e a ,  where t h e  most work h a s  been done, 

t h e r e  remain many p l a c e s  where f u r t h e r  i n v e s t i g a t i o n  is r e q u i r e d .  The i n i t i a l  ap-  

p roach  t o  t h e  area was p r o s p e c t i n g  on f o o t ,  fo l lowed  by h a n d - t r e n c h i n g  of  some o f  

t h e  many c o a l  o c c u r r e n c e s  l o c a t e d .  Once a c o a l  o c c u r r e n c e  w a s  l o c a t e d ,  i t  was 

o f t e n  p o s s i b l e  to f o l l o w  t h e  seam € o r  some d i s t a n c e  a l o n g  i t s  exposure .  On the 

sou thwes t  'end of  E a g l e  Mountain,  where most o f  t h i s  i n i t i a l  work was done, t h e  

c o a l s  were l o c a t e d  a d j a c e n t  t o  s e v e r a l  prominent  s a n d s t o n e  b l u f f s .  Accord ing ly ,  

an a t t e m p t  was made t o  f o l l o w  t h e s e  b l u f f s  on t h e  ground,  and l o c a t e  t h e  c o a l s  

from t h e s e .  Many c o a l  e x p o s u r e s  were found d u r i n g  t h e  c o u r s e  oE t h i s  work, b u t  

as more i n f o r m a t i o n  became a v a i l a b l e ,  i t  w a s  a p p a r e n t  t h a t  some of t h e  c o r r e l a t i o n s  

o b t a i n e d  o n  t h e  ground were n o t  c o r r e c t .  F u r t h e r  s t u d y  showed t h a t  w h i l e  sand- 

s t o n e  b l u f f s  c o u l d  be  fo l lowed  o v e r  l i m i t e d  d i s t a n c e s ,  no r e l i a n c e  c o u l d  be  p l a c e d  

on c o r r e l a t i n g  c o a l  seams by t h i s  method o v e r  l a r g e  d i s t a n c e s ,  owing t o  t h e  
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l e n t i c u l a r  n a t u r e  of t h e  s a n d s t o n e s .  The b e s t  i l l u s t r a t i o n  o f  t h i s  w a s  between 

t r e n c h  No. 6 and t r e n c h  No. 15, where t h r e e  c a r e f u l  and s e p a r a t e  t r a v e r s e s  by 

t h r e e  d i f f e r e n t  g e o l o g i s t s ,  one o f  whom was t h e  w r i t e r ,  r e s u l t e d  i n  t h r e e  s e p a r a t e  

c o u r s e s  b e i n g  f l a g g e d  a s  t r e n c h  No. 15 was approached,  none of which proved,  

e v e n t u a l l y ,  t o  be  t h e  c o r r e c t  one f o r  seam No. 7. However, i n  s p i t e  of  t h e s e  

i n i t i a l  problems, t h e  e a r l y  work on E a s l e  Mountain showed t h a t  many c o a l s ,  some 

o f  g r e a t  t h i c k n e s s ,  were p r e s e n t ,  and r e v e a l e d  t h e  approx ima te  s u c c e s s i o n  of  

seams. 

P r o s p e c t i n g  i n  a s i m i l a r  manner was a l s o  c a r r i e d  o u t  on C a s t l e  Mountain. 

On t h i s  mountain a g a i n ,  many i n d i v i d u a l  c o a l  o c c u r r e n c e s  were l o c a t e d ,  and some 

seams were t r a c e d  o v e r  l i m i t e d  d i s t a n c e s .  However, b e c a u s e  of  h e a v i e r  overburden 

and v e g e t a t i o n ,  t h i s  phase of  t h e  work on Cas t le  Mountain was no t  a s  s u c c e s s f u l  

i n  d e t e r m i n i n g  t h e  s u c c e s s i o n  of  c o a l s  a s  t h e  work o n  E a g l e  Mountain. Accord ing ly ,  

i t  was dec ided  t o  c o n c e n t r a t e  on Eag le  Mountain,  and de te rmine  t h e  comple t e  suc-  

c e s s i o n  o f  c o a l s  t h e r e .  

The l o w e s t  c o a l  i n d i c a t e d  on Eag le  Mountain by p r o s p e c t i n g  w a s  seam 

No. 5 .  Above t h i s  seam, t r e n c h  No. 6 and No. 7 had i n d i c a t e d  t h a t  seam No. 7 ap- 

pea red  t o  be  r e a s o n a b l y  con t inuous ,  o f  g r e a t  t h i c k n e s s ,  and of  s u f f i c i e n t  q u a l i t y  

t o  w a r r a n t  a n  underground t e s t .  The f i r s t  s i t e  p i c k e d  f o r  t h e  a d i t ,  some f i v e  

hundred f e e t  e a s t  o f  t r e n c h  No. 7 ,  proved  t o  be u n s u i t a b l e  when e x c a v a t e d ,  owing 

to heavy s l i d e  m a t e r i a l .  The f i n a l  a d i t  s i t e  w a s  l o c a t e d  a t  t r e n c h  N O .  7 ,  and 

a n  a d i t  w a s  d r i v e n  on t h e  f o o t w a l l  of  t h e  seam a l o n g  i t s  s t r i k e .  The a d i t  w a s  

d r i v e n  h o r i z o n t a l l y  f o r  121 f e e t ,  5% x 5% f e e t  i n  s e c t i o n .  From t h e  end of t h e  

a d i t ,  a 40-degree r a i s e  w a s  d r i v e n  f o r  37 f e e t  t o  i n t e r s e c t  t h e  hanging-wall  of 

t h e  seam, and b u l k  samples  were t aken  by a r e p r e s e n t a t i v e  of  M i t s u i  Mining Co. 

Ltd.  I n  a d d i t i o n ,  s e v e r a l  samples  were t aken  by a r e p r e s e n t a t i v e  o f  Maruben i - I ida  

Ltd. ,  and samples  w e r e  a l s o  s h i p p e d  t o  t h e  Department o f  Mines,  Energy and 

Resources  i n  Ottawa. R e s u l t s  o f  t h e  M i t s u i  and Ottawa sampling a r e  n o t  a v a i l a b l e  
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a t  t h e  t ime  o f  w r i t i n g  t h i s  r e p o r t ,  w h i l e  resu l t s  of  t h e  Maruben i - I ida  samples  

w i l l  be  found i n  Appendix 8. P r e l i m i n a r y  r e s u l t s  i n d i c a t e  t h a t  t h i s  seam i s  of 

good cok ing  q u a l i t y ,  and c a n  b e  t r e a t e d  t o  y i e l d  a n  a c c e n t a b l e  p r o d u c t .  

The samples  t a k e n  i n  s u r f a c e  t r e n c h e s  are o f  l i m i t e d  v a l u e  i s  a s s e s s -  

i n g  t h e  c o a l  seams. Wea the r ing ,  which e x t e n d s  w e l l  beyond t h e  r e a c h  of  hand o r  

b u l l d o z e r  t r e n c h e s ,  d e s t r o y s  any cok ing  p r o p e r t i e s  which t h e  c o a l  may have,  and 

t h e  h i g h  m o i s t u r e  c o n t e n t  o f  t h e  samples a f f e c t s  t h e  v a l i d i t y  o f  t h e  proximate 

a n a l y s e s .  These s u r f a c e  samples  do, however, i n d i c a t e  t h e  g e n e r a l  q u a l i t i e s  of  

t h e  seam. (Appendix 6). 

I n  o r d e r  t o  t es t  t h e  whole of t h e  c o a l - b e a r i n g  s e c t i o n ,  a l i n e  of  

t h r e e  d r i l l  h o l e s  ( 1 ,  2 and 3 )  was l a i d  o u t  on  t h e  s o u t h  s i d e  of  E a g l e  Mountain,  

des igned  t o  d r i l l  from n e a r  t h e  t o p  o f  t h e  c o a l - b e a r i n g  s e c t i o n  i n t o  t h e  under-  

l y i n g  F e r n i e  s h a l e s .  The h o l e s  were l o c a t e d  s o  that  one known seam a t  l e a s t  

would be i n t e r s e c t e d  by t h e  bot tom of one h o l e  and t h e  t o p  p a r t  of  t h e  n e x t  

s u c c e e d i n g  h o l e .  

s u c c e s s i o n  n e a r  Clode Creek.  A l l  h o l e s  l i e  a p p r o x i m a t e l y  i n  t h e  same v e r t i c a l  

s e c t i o n  a s  t h e  a d i t  d r i v e n  on  No. 7 seam. The d r i l l i n g  a c h i e v e d  a l l  of  i t s  o b j e c -  

t i v e s ,  and l o c a t e d  t h e  bot tom f o u r  seams i n  t h e  c o a l  s u c c e s s i o n .  Gamma-ray- 

n e u t r o n  l o g s  were r u n  on h o l e s  1, 2 and 3 ,  and  proved of  g r e a t  v a l u e  i n  c o r r e l a t -  

i n g  seams from h o l e  t o  h o l e .  (Hole 4 was n o t  logged owing t o  i t s  b e i n g  abandoned 

owing t o  c a v e ) .  

a c c u r a t e l y .  (Appendix 4 ) .  Sampling was c a r r i e d  o u t  on a l l  of t h e  seams i n t e r -  

s e c t e d  by t h e  h o l e s ,  by c o l l e c t i n g  t h e  d r i l l  c u t t i n g s .  Care w a s  t a k e n  i n  sampl ing  

t h a t  t h e  c o a l - i n t e r v a l  sampled was k e p t  s m a l l  ( 2  - 3 f e e t )  and t h a t  t h e  h o l e  w a s  

f l u s h e d  between samples .  I n  s p i t e  of  t h i s ,  t h e  s a m p l e s  t a k e n  by t h i s  method were 

found t o  b e  h i g h l y  con tamina ted .  Some a d d i t i o n a l  t es t  work done on t h e s e  

samples  w i l l  be found i n  Appendix 6. The l a c k  of  good samples  i n  t h e  d r i l l  

An a d d i t i o n a l  h o l e  ( 4 )  was a l s o  d r i l l e d  t o  t e s t  p a r t  of  t h e  

-. 

I n  a d d i t i o n ,  t h e  Fernie-Kootenay c o n t a c t  was a l s o  l o c a t e d  

\ 

h o l e s  may be c o r r e c t e d  by t h e  a d d i t i o n  of  a s p e c i a l l y - d e s i g n e d  c o r e  b a r r e l ,  
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now on o r d e r  from Japan. 

A t  t h e  same t i m e  a s  t h e  d r i l l i n g  program was b e i n g  c a r r i e d  o u t ,  t h e  

c o n t i n u i t y  of  two seams, No. 7 and No. 1 2 ,  was b e i n g  conf i rmed  on Eag le  Mountain 

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

o u t  from t h e  v i c i n i t y  of  t h e  d r i l l  h o l e s  a l l  t h e  way t o  Clode Creek ,  and proved 

t o  b e  a n  i n v a l u a b l e  a i d  f o r  c o r r e l a t i o n  and s t r u c t u r a l  p u r p o s e s .  Even w i t h  t h e  

b u l l d o z e r ,  care had t o  be  t a k e n  a t  a l l  times t o  s t a y  i n  t h e  same seam and n o t  

t o  be  m i s l e d  by c o a l y  s o i l  which cou ld  have m i g r a t e d  down t h e  moun ta ins ide .  

p r o s p e c t i n g  done on f o o t  proved v a l u a b l e  a t  t h i s  s t a g e ,  as t h e  known c o a l  ex- 

T h i s  s t r i p p i n g  was c a r r i e d  

The 

p o s u r e s  cou ld  

The 

( a )  

(b) 

( C )  

( d )  

( e )  

The 

t h e n  be  q u i c k l y  s e l e c t e d  as t h e  b u l l d o z e r  came c l o s e  t o  them. 

i n i t i a l  r e s u l t s  i n d i c a t e d  t h a t :  

Contaminated d r i l l  samples  i n d i c a t e  t h a t  seam No. 2 c o n t a i n s  19% 
v o l a t i l e s  a n d  seam No. 4, 21% v o l a t i l e s .  
The gamma-ray-neutron l o g s  showed t h a t  seams No. 2 and No. 4 have 
e x c e l l e n t  a s h  c o n t e n t s .  
A l l  seams i n  t h e  s u c c e s s i o n  have good t o  moderate  cok ing  p r o p e r t i e s .  
Of t h e  upper  seams, No. 7 and No. 1 2  a p p e a r  t o  be  t h e  c l e a n e s t  and 
t h i c k e s t .  
D e t a i l e d  g e o l o g i c a l  s e c t i o n s  of t h e  s t r a t a  and t h e  seams themse lves  
a re  of  l i t t l e  o r  no v a l u e  i n  c o r r e l a t i n g  t h e  c o a l  e x p o s u r e s ,  because  
o f  t h e  e x t r e m e l y  v a r i a b l e  d e p o s i t i o n a l  p a t t e r n .  

program w a s  completed a t  t o o  l a t e  a da te  t o  a l l o w  much work t o  be 

done on t h e  two lower seams t h i s  s eason .  However, i t  i s  f e l t  t h a t  t h e s e  seams 

p robab ly  o f f e r  a h i g h e r  q u a l i t y  c o a l  ( l ower  v o l a t i l e  and less a s h )  t h a n  any o t h e r s  

known on t h e  p r o p e r t y .  
- ~- 

The combina t ion  of  p r o s p e c t i n g ,  b u l l d o z e r  s t r i p p i n g  and d r i l l i n g  h a s  

been proved s u c c e s s f u l  f o r  t r a c i n g  c o a l  seams, and f u r t h e r  work w i l l  i n v o l v e  a l l  

t h r e e  methods. 

and Mount T u r n b u l l ,  a l t h o u g h  d r i l l  h o l e s  w i l l  b e  r e q u i r e d  i n  t h e s e  a r e a s  t o  l o c a t e  

t h e  lower seams p r i o r  t o  s t r i p p i n g .  Seam No. 4 h a s  a l r e a d y  been t r e n c h e d  below 

h o l e  No. 3 on Eag le  Mountain,  w h i l e  seam No. 2 h a s  been l o c a t e d ,  and c o r r e l a t e d  t o  

h o l e  No. 3 ,  on t h e  n o r t h  s i d e  o f  C a s t l e  Mountain n e a r  Kilmarnock Creek. There 

is no p o s i t i v e  c o r r e l a t i o n  between Eag le  Mounta’n and Mount T u r n b u l l  a s  y e t ,  b u t  

s e v e r a l  c o a l  seams have been l o c a t e d  on t h e  l a t t e r  mountain.  

The p r o s p e c t i n g  work h a s  a l r e a d y  been done on C a s t l e  Mountain 
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8. COAL RESERVES 

The permi t  a r e a  c o n t a i n s  l a r g e  r e s e r v e s  of coking  c o a l .  I n s u f f i c i e n t  

work h a s  been done on a l l  a r e a s  w e s t  of t h e  F o r d i n g  R i v e r  t o  a l l o w  c a l c u l a t i o n s  

of r e s e r v e  p o t e n t i a l  t o  be c a r r i e d  o u t ,  b u t  i n d i c a t i o n s  are t h a t  similar q u a n t i t i e s  

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

I n  t h e  a r e a  e a s t  o f  t h e  Ford ing  R i v e r ,  t h e  work done i n d i c a t e s  t h a t  

t h e  coa l s  may be d i v i d e d ,  f o r  purposes  of c a l c u l a t i o n ,  i n t o  t h o s e  u n d e r l y i n g  

C a s t l e ,  E a g l e  and T u r n b u l l  Mountains.  I n  each  s u b - a r e a ,  a l l  c o a l  having d i p  i n  

excess  o f  25O, o r  l y i n g  w i t h i n  minor d i s t u r b e d  a r e a s ,  h a s  been e l i m i n a t e d  from 

t h e  c a l c u l a t i o n s .  Only seams No. 2 ,  No. 4, No. 7 and No. 1 2  have been cons idered .  

I n  each case a t o t a l  r e s e r v e ,  a r e s e r v e  u t i l i z i n g  t h e  uppermost 1 5  f e e t  of t h e  

seam, and a r e c o v e r a b l e  tonnage of 60 p e r c e n t  of  t h e  l a t t e r  f i g u r e  have been c a l -  

c u l a t e d .  It must b e  emphasized t h a t  t h e s e  f i g u r e s  a r e  based upon a minimum 

amount of  i n f o r m a t i o n ,  and t h a t  much f u r t h e r  work remains t o  be done t o  a r r i v e  

a t  a proven o r  p o s s i b l e  r e s e r v e  tonnage. 

/ __- - ._I 

( a )  T o t a l  Reserves  - 25O 

Seam 2 Seam 4 Seam 7 Seam 1 2  T o t a l  F i e l d  

Eagle Mountain 39,000,000 71,000,000 46,000,000 30,000,000 186,000,000 
C a s t l e  Mountain 27,000,000 79,000,000 52,000,000 33,000,000 191,000,000 I 
Turnbul l  Mountain 8,000,000 23,000,000 14,000,000 4,000,000 49,000,000 

- ~. 

T o t a l  74,000,000 173,000,000 112,000,000 67,000,000 426,000,000 
- 

(b) Top 15 '  of Seam Only 

Seam 2 Seam 4 Seam 7 Seam 1 2  T o t a l  F i e l d  

Eagle  Mountain 39,000,000 41,000,000 29,000,000 17,000,000 126,000,000 
C a s t l e  Elountain 27,000,000 46,000,000 32,000,000 19,000,000 124,000,000 
Turnbul l  Mountain 8 ,000,000 13,000,000 8,000,000 2,000,000 31,000,000 

T o t a l  74,000,000 100,000,000 69,000,000 38,000,000 281,000,000 
___ ___- _- 
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(c )  Assuming 60% Recovery of  Reserves ,  Mining Top 1 5 '  of Seam 

Seam 2 Seam 4 Seam 7 Seam 12 T o t a l  F i e l d  

Eagle  Mountain 23,400,000 24,600,000 17,400,000 10,200,000 75,600,000 
C a s t l e  Mountain 16,200,000 27,600,000 19,200,000 11,400,000 74,400,000 
Turnbul l  Mountain 4,800,000 7,800,000 4,800,000 1,200,000 18,600,000 

T o t a l  44,400,000 60,000,000 41,400,000 22,800,000 168,600,000 
- ____ 

These p r e l i m i n a r y  f i g u r e s  i n d i c a t e  t h a t  t h e r e  i s  ample c o a l  r e c o v e r a b l e  

from t h e  two lower seams to suppor t  a l a r g e - s c a l e  o p e r a t i o n .  If i t  i s  presumed 

t h a t  80 p e r c e n t  recovery  i s  o b t a i n e d  by t h e  washing p l a n t  on t h e  run-of-mine pro- 

d u c t ,  t h e n  t h e s e  two seams c o u l d  y i e l d  up t o  80 m i l l i o n  tons  of marke tab le  c o a l .  

A more f l e x i b l e ,  and consequent ly  more economic, o p e r a t i o n  would r e s u l t  i f  t h e  

upper  seams were mined i n  c o n j u n c t i o n  w i t h  t h e  lower seams. 
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9. ECONOMICS 

Until estimates of production cost and shipping charges are available, 

it is impossible to evaluate this property. There is enough information avail- 

able for a preliminary estimate of these costs to be made, but it is not within 

the scope of this report to make such an estimate. Also, until test work on 

samples from several seams has been completed for the Japanese steel mills, no 

firm price structure can be established. 

estimate of mining, treatment and shipping costs is essential at this time, as 

However, it is felt that a preliminary 

this will enable the total project to be evaluated in terms of what is known 

about the probable realizable price of the coal. Alternately, these studies 

will also show what price must be paid for the coal, by the Japanese steel 

mills, if the property is to be put into production. 

The work conducted to date has indicated that the property contains 

extremely large reserves of high-grade, bituminous coking coal. Some of these 

reserves are recoverable by modern methods, if a market can be found. This 

market must eventually come, as a reserve of coking coal such as this cannot 

lie idle indefinitely as reserves elsewhere are depleted. 

The main economic advantages are: 

(h) 

Reserves of coal are large. 
Seams have relatively low dips, and structures are simple. 
All entries to seams are above river level, hence shafts are el- 
iminated. 
Convenient access to the seams is available at suitable intervals 
along strike, obviating excessively long haulage. 
Adequate water supplies are available near the coal seams. 
Electric power is available from the East Kootenay Power main line 
in the Elk River Valley. 
The broad, flat-bottomed valleys of the Fording River, Henretta 
Creek and Kilmarnock Creek provide good access for railway con- 
nections. 
Adequate sites f o r  townsite are available in the valley of the 
Fording River. 

The main disadvantages are: 

(a) Permanent, all-weather road access is lacking. 
(b) A townsite must be established to work the mine. 

_- 
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( c )  Mine w a s t e  d i s p o s a l  w i l l  be a problem. 
( d )  Lack of  t r a i n e d  mine r s  f o r  opening up t h e  o p e r a t i o n .  
( e )  The o n l y  market  open f o r  t h e  c o a l  a t  t h i s  t ime  i s  i n  J a p a n .  
( f )  The B.C. Government r o y a l t y  o f  2 5 ~  p e r  s h o r t  t o n  imposes a 1 5 ~  

p e r  s h o r t  t o n  p e n a l t y  on t h e  c o a l  produced as compared t o  mines 
o p e r a t i n g  i n  A l b e r t a .  A l so ,  t h i s  r o y a l t y  i s  n o t  payab le  by 
mines o p e r a t i n g  o u t s i d e  Crown l a n d s  (Crows N e s t  I n d u s t r i e s ) ,  
and  would g i v e  such mines a n  advan tage  of  $500,000 p e r  annum 
on p r o d u c t i o n  o f  2,000,000 s h o r t  t o n s  o f  c o a l .  
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10. CONCLUSIONS AND RECO>MENDATIONS 

A s  a r e s u l t  o f  t h e  program c a r r i e d  o u t  d u r i n g  1967, i t  i s  conc luded  

t h a t :  

~. . 

( a )  The p r o p e r t y  c o n t a i n s  r e s e r v e s  of  c o k i n g  c o a l  s u f f i c i e n t  t o  sup- 
p o r t  a l a r g e  p r o d u c t i o n  r a t e ,  and  t h a t  t h e  a r e a  l y i n g  e a s t  of t h e  
F o r d i n g  R i v e r  i s  t h e  most i m p o r t a n t  from t h i s  p o i n t  of  view. 

W i t h i n  t h i s  a r e a  o n l y  c o a l s  d i p p i n g  a t  2 5 O  o r  less  a r e  of  economic 
i n t e r e s t .  

( b )  

( c )  W i t h i n  t h e  c o a l  s u c c e s s i o n ,  seams No. 2 ,  No. 4 ,  No. 7 and No. 12 
have t h e  b e s t  a s h  c o n t e n t s  and p o t e n t i a l  a s  s o u r c e s  of  c o k i n g  
c o a l .  

( d )  The b e s t  method o f  e x p l o r i n g  f o r ,  and e v a l u a t i n g ,  t h e s e  seams i s  
by c o n t i n u o u s  exposure  by b u l l d o z e r ,  combined w i t h  c o r e d  s e c t i o n s  
o f  d r i l l  h o l e s  and a d i t s  where n e c e s s a r y .  

A t  the  moment, t h e s e  c o a l s  a r e  o n l y  o f  v a l u e  i f  p r e l i m i n a r y  c o s t  
e s t i m a t e s  i n d i c a t e  tha: t hey  c a n  be  produced a t  a p r i c e  competi-  
t i v e  i n  t h e  p r e s e n t  J a p a n e s e  marke t .  

( e )  

I t  i s  recommended t h a t :  

( a )  A s t u d y  o f  p r o d u c t i o n  and s h i p p i n g  c o s t s  from t h e  p r o p e r t y  be  
made, u s i n g  t h e  a v a i l a b l e  i n f o r m a t i o n .  

Depending upon t h e  r e s u l t s  o f  ( a ) ,  and assuming f o r  t h e  pu rposes  
o f  t h i s  r e p o r t  t h a t  f u r t h e r  work i s  j u s t i f i e d ,  t h e  f o l l o w i n g  
program i s  recommended f o r  t h e  1968 season .  

(1) S t r i p  seams No. 2 and No. 4 a l o n g  t h e i r  o u t c r o p  on E a g l e ,  

( b )  

Castle and  T u r n b u l l  Mountains .  

( 2 )  T e s t  and sample seams No. 2 and No. 4 by means of  a d i t s  on 
E a g l e ,  C a s t l e  and T u r n b u l l  Mountains .  

Two deep d r i l l  h o l e s  on e a c h  of  Castle and T u r n b u l l  Mountains ,  
and  one  on t h e  n o r t h  end of Eag le  Mountain,  t o  conf i rm t h e  
c o a l  s u c c e s s i o n  a t  d e p t h  th roughou t  t h e  a r e a .  

S h o r t  d r i l l  h o l e s  a t  proposed a d i t  l o c a t i o n s  p r i o r  t o  commence- 
ment o f  underground work. 

( 3 )  

( 4 )  

( 5 )  Gamma-ray/neutron l o g g i n g  of  a l l  d r i l l  h o l e s .  

( 6 )  One o r  two d r i l l  h o l e s  w e s t  o f  t h e  F o r d i n g  R i v e r  t o  t es t  
the c o a l  s u c c e s s i o n  i n  t h e  s y n c l i n e  t h e r e .  

( 7 )  Some h e l i c o p t e r  r e c o n n a i s s a n c e  t o  de t e rmine  i f  s t r i p  mining -~- 
p o s s i b i l i t i e s  e x i s t ,  p a r t i c u l a r l y  on t h e  e a s t  E l a n k ' o f  
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C a s t l e  Mountain.  
would be  upgraded i f  some s t r i p p a b l e  r e s e r v e s  were l o c a t e d .  
The re  r ema ins  some doubt i f  cok ing  c o a l  c a n  be  exposed on 
benches  t o  a l l o w  mining w i t h o u t  a t m o s p h e r i c  d e g r a d a t i o n ) .  

The e s t a b l i s h m e n t  o f  s u r v e y  c o n t r o l  i n  t h e  area of  major 
i n t e r e s t .  

A l l  c o n t r a c t o r s  employed i n  t h e  1967 program be  re-engaged 
f o r  t h i s  work. ( A l l  c o n t r a c t o r s  gave e x t r e m e l y  s a t i s f a c t o r y  
service th roughou t  t h e i r  o p e r a t i o n s ) .  

Methods o f  d r i v i n g  a d i t s  be  re-examined t o  s e e  whe the r  some 
a c c e l e r a t i o n  i n  t h e  slow r a t e  o f  advance c a n  be  o b t a i n e d .  

Tha t  t h e  t h r e e  i s o l a t e d  c o a l  l i c e n s e s ,  numbers 314 (L 6385) ,  
315 (6384)  and 316 ( E k  6824) be  a l lowed  t o  l a p s e .  The r e -  
ma inde r  o f  t h e  c o a l  l i c e n s e s  s h o u l d  be k e p t  i n  good s t a n d -  
ing .  T h i s  w i l l  b r i n g  t h e  t o t a l  a c r e a g e  h e l d  u n d e r  l i c e n s e  
t o  25,280 a c r e s .  

T h a t  two a d d i t i o n a l  l i c e n s e s ,  c o v e r i n g  t h e  e a s t  h a l f  of 
L 6710 and L 6699 be o b t a i n e d ,  t o  p r o t e c t  p o s s i b l e  e x t e n s i o n s  
o f  No. 2 and No. 4 seam. T h i s  i n v o l v e s  some 640 a c r e s ,  and 
w i l l  b r i n g  t h e  n e t  h o l d i n g  t o  25,920 a c r e s .  

(The f e a s i b i l i t y  of  t h e  whole p r o j e c t  

The c o s t  o f  t h e  above program i s  e s t i m a t e d  a t  $260,000. A summary 

budget  e s t i m a t e  and equipment and  p e r s o n n e l  r e q u i r e m e n t s  w i l l  be  found i n  Appendix 

10. 
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A C K N O W L E D G M E N T S  

The w r i t e r  w i s h e s  t o  e x p r e s s  h i s  keen a p p r e c i a t i o n  of  t h e  work c a r r i e d  

o u t  by E . J .  Wendeborn, G.N.  Wr igh t ,  P. Kho and A.C. Dou l i s  o f  t h e  O i l  and Gas 

D i v i s i o n  o f  C.P.O.G. Without  t h e i r  e f f o r t s  and en thus i a sm,  t h e  i n f o r m a t i o n  p re -  

s e n t e d  i n  t h i s  r e p o r t  would n o t  have been g a t h e r e d .  

A l l  permanent and temporary Mining D i v i s i o n  pe r sonne l  performed w e l l .  

T h e  i n i t i a l  p h o t o - g e o l o g i c a l  s t u d i e s  were made by C.W. Wright-Broughton of 

C.P.O.G., and p rov ided  i n v a l u a b l e  gu idance  for t h e  f i e l d  work. 

n 

f------- 
H.G. RUSHTON, P.Geol. 
Mining G e o l o g i s t .  

. ~.. 

Calga ry ,  A l b e r t a .  

December 1, 1967. 
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LOGS OF SURFACE TRENCHES 

TRENCH NO.  1 

WEST SIDE, CASTLE MOmTAIN 
U n c o r r e l a t e d  seam 
Measurements on ve r t i ca l  f a c e  
S h a l e  roof 

0 - 2 '  - v e r y  s o f t ,  wea the red  c o a l  
2 - 4' - s o f t ,  wea the red  c o a l  
4 - 8' - b r i g h t ,  h a r d  c o a l  

S h a l e  f l o o r  T o t a l s  

TRENCH NO. 2 

WEST SIDE, CASTLE MOUNTAIN 
U n c o r r e l a t e d  seam. May be  Seam No. 7 
Measurements on 70' s l o p e  
S i l t s t o n e  r o o f  

0 - 5' - c o a l  
5 - 5.5'  - bony c o a l  
5.5 - 7.5' - c o a l  
7.5 - 8 .3 '  - bony c o a l  
8.3 - 16.7' - c o a l  
15 .7  - 16.9' - s h a l e  
16.9 - 18.4' - c o a l  
18.4 - 18.6' - bony c o a l  
18.6 - 21.2' - c o a l  
21.2 - 21.3' - s h a l e  
21.3 - 26.0' - c o a l  

S h a l e  f l o o r  T o t a l s  

TRENCH NO. 3 

. SOUTH S I D E ,  EAGLE MOUNTAIN 
Seam No. 5 ( t r u e  w i d t h  6 . 5 ' )  
Measurements on 37O s l o p e  
Sands tone  roof 

0 - 2' - s o f t ,  wea the red  c o a l  
2 - 4' - s h i n y ,  b r i t t l e  c o a l  
4 - 10' - h a r d ,  d u l l  and b r i g h t  c o a l  

S h a l e  f l o o r  T o t a l s  

TRENCH NO.  4 

SOUTH SIDE, EAGLE MOUNTAIN 
Seam No. 5 ( t r u e  w i d t h  6 . 0 ' )  
Measurements on 30° s l o p e  
S a n d s t o n e  r o o f  

0 - 10' - v e r y  h a r d ,  b r i g h t  c o a l  

S h a l e  f l o o r  T o t a l s  

Coal  - Waste 

- 2 - 2 
4 

8' 

- - - 

Waste Coal  

- 5.0 

- 2.0 

- 8.4 

- 1.5 

- 2.6 

- 4.7 

1.9'  24.2' 

0.5 - 
0.8 - 
0.2 - 
0.2 - 
0.2 - 
- - 

Coal  

10 

10' 

- Waste 

- - - 
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TRENCH NO.  5 

SOUTH SIDE, EAGLE MOUNTAIN 
Seam No. 6 ( t r u e  w i d t h  7 . 0 ' )  
Measurements on 37' s l o p e  
S h a l e  r o o f  

0 - 4'  - s o f t  c o a l  
4 - 5.7'  - c o a l  
5.7 - 6.0' - s h a l e  
6.0 - 11.0' - c o a l  

S h a l e  f l o o r  T o t a l s  

TRENCH NO. 6 

SOUTH SIDE, EAGLE MOUNTAIN 
Seam No. 7 ( t r u e  w i d t h  2 4 . 0 ' )  
Measurements on 60' s l o p e  
S h a l e  roo f  

0 - 5.5' - c o a l  
5.5 - 5.7' - bone 
5.7 - 6.2' - c o a l  
6.2 - 6.4 '  - bone 
6.4 - 8.2'  - c o a l  
8 . 2  - 8.9 '  - sandy  s h a l e  
8.9 - 26.1' - c o a l  
26.1 - 26.6' - bone 
26.6 - 32.7' - c o a l  

S h a l e  f l o o r  T o t a l s  

TRENCH NO. 7 

Waste Coal 

- 4.0 
- 1.7 

5.0 
0.3 - 
- __ - 

0.3' 10.7'  

Waste Coal 

- 5.5 

- 0.5 

- 1.8 

- 17.2 

- 6.1 

1 .6 '  31.1' 

0.2 - 
0.2 - 
0 .7  - 
0.5 - 
- 

SOUTH SIDE, EAGLE MOUNTAIN ( a t  a d i t  e .ntry b e f o r e  e x c a v a t i o n )  
Seam No. 7 ( t r u e  w i d t h  2 2 . 5 ' )  
Measurements on 75O s l o p e c  

- .. 

Coal  S h a l e  roo f  Waste - 
0 - 9.4'  - c o a l  - 9.4 
9.4 - 9.9' - bone 0.5 - 
9.9 - 18.9' - c o a l  - 9.0 
18.9 - 19.4' - bone 0.5 - 

7.2 19.4 - 27.1' - c o a l ,  few t h i n  s h a l e  p a r t i n g s  0.5 

S h a l e  f l o o r  T o t a l s  1.5' 25.6' 

- 
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TRENCH NO. 8 

SOUTH SIDE, EAGLE MOUNTAIN - CAT TRENCH 
Seam No. 12  
Measurements  a r e  t r u e  w i d t h  
S i l t s t o n e  r o o f  

0 - 5.5' - c o a l  
5 .5  - 7.5 '  - s i l t y  s h a l e  
7.5 - 8 . 5 '  - c o a l  
8.5 -. 9 .5 '  - bone  
9.5 - 24.0 '  - c o a l  

S h a l e  f l o o r  T o t a l s  

TRENCH NO. 9 

SOUTH SIDE, EAGLE MOUNTAIN - CAT TRENCH 
Seam No. 16 
Measurements  are t r u e  w i d t h  
S i l t y  s a n d s t o n e  r o o f  

0 - 2.4' - c o a l  
2.4 - 2.6' - bone  
2.6 - 4.4 '  - c o a l  
4.4 - 4.9' - bone  
4.9 - 5.1' - c o a l  
5.1 - 5.6' - d i r t y  c o a l  
5.6 - 5.8 '  - b o n e  
5.8 - 7.2 '  - c o a l  
7.2 - 7.5' - bone  
7.5 - 7.7' - c o a l  
7.7 - 7.9' - d i r t y  coal 
7.9 - 8.3 '  - c o a l  
8.3 - 8.5 '  - d i r t y  c o a l  
8 .5  - 8.9' - c o a l  
8.9 - 9.9 '  - bone  
9.9 - 12.2 '  - c o a l  
12.2 - 12.6' - bone  
12.6 - 13.3' - c o a l  

Carbonaceous  s h a l e  f l o o r  T o t a l s  

. 

TRENCH NO. 10 

WEST SIDE, CASTLE MOUNTAIN 
U n c o r r e l a t e d  seam 
Measurements  a r e  t r u e  w i d t h  
S i l t s t o n e  r o o f  

0 - 8'  - c o a l  

S i l t y  s h a l e  f l o o r  T o t a l s  

Waste  Coa l  

- 5.5 

- 1 . 0  

- 14.5  

3.0' 21.0 '  

2 .0  - 
1 . 0  - 

__ - 

Coal  

- 2.4 
0.2 - 
- 1.8 

0.5 - 
- 0.2 

0.2 0 .3  
0.2 - 
- 1 . 4  

0.3 - - 0.2 
0.1 0.1 - 0 .4  
0.1 0.1 
- 0.4 

1.0 - 
- 2.3 

0 .4  - 
0.7 

__ Waste 

- ___ - 
3.0' 10.3' 

Waste Coa l  

- 8.0 

8 .0 '  

__ 

- - 
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TRENCH NO.  11 

NORTH S I D E ,  C A S T L E  MOUNTAIN 
Uncorrelated seam - 
Trench not logged 

TRENCH NO. 12 

W E S T  S I D E ,  C A S T L E  MOUNTAIN 
Uncorrelated seam - 
Measurements on 50° slope 
Sandstone roof 
0 - 6' - coal 
Floor of seam not located owing to heavy sandstone rubble and 
overhang of cliff 

TRENCH NO.  13 

W E S T  S I D E ,  C A S T L E  MOUNTAIN - 
Uncorrelated coal exposure 
Trench found only thin ( 6 " )  Coal5 within series of shales and car- 
bonaceous shales 

TRENCH NO. 14 

W E S T  S I D E ,  EAGLE MOUNTAIN 
N o .  8 or N o .  9 seam 
Measurements on 80° slope (true width 16') 
Silty shale roof 

0 - 4.8' - coal 
4.8 - 4.9' - bone 
4.9 - 11.7' - coal 
11.7 - 12.7' - bone 
12.7 - 19.3' - coal 
Shale floor 

TRENCH NO. 15 

WEST S I D E ,  EAGLE MOUNTAIN 
N o .  7 seam 

Totals 

Measurements on 80' slope (true width 14') 
Silty, carbonaceous shale roof 

0 - 60' - coal 
6.0 - 6.1' - bone 
6.1 - 7.0' - coal 
7.0 - 7.5' - slightly bony coal 
7.5 - 10.7' - coal 
10.7 - 10.9' - bone 
10.9 - 13.4' - coal 

W S  Coal 

- 4.8 

- 7.2 

6.3 

0.1 - 
1.0 - 
- I_ 

- 
1.1' 18.3' 

Coal 

- 6.0 
0.1 - - 0.9 
0.2 0.3 - 3.2 
0.2 - 
- 2.5 

WaSte - 



TRENCH NO. 15 (Continued) 

13.4 - 14.4' - bone 
14.4 - 15.3' - c o a l  

S l i g h t l y  carbonaceous sha le  f l o o r  T o t a l s  

TRENCH NO.  16 

- 5 -  

Coal waste - 
1.0 - 

0.9 __ - - 
1.5' 13.8' 

WEST SIDE, EAGLE MOUNTAIN 
No. 5- seam ( ? )  
Measurements on 30° s lope  ( t r u e  width 6 .8 ' )  
Sha le  roof Waste Coal 

0 - 5.6' - c o a l  
5.6 - 5.8' - sandstone 
5.8 - ' 8 . 5 t  - coa l  
8.5 - 9.0' - sandstone 
9.0 - 13.7' - c o a l  - 
13.7 - 19.0' - s h a l y  coa l  
Sha le  f l o o r  

T o t a l s  

- 5.6 

- 2 .7  
0.2 - 
0.5 - 
- 4.7 

0.7' 13.0' 
- 

TRENCH NO.  1 7  

WEST S I D E ,  EAGLE NOUNTAIN 
No. 2 seam ( ? ? )  not  wel l  c o r r e l a t e d ,  may be discont inuous coa l  
Measurements a t  t r u e  width 
Sandstone roof 
0 - 4.5' - d i r t y  c o a l  (20% s h a l e )  
Sha le  f l o o r  

TRENCH NO. 18 

WEST SIDE, EAGLE EIOUNTAIN 
No. 7 seam 
Measurements on 800 s lope .  Trench d i d  not  reach f l o o r  of seam, 

Shale  roof 
0 - 3 . 5 '  - coa l  

. C. stopped a t  p a r t i n g  w.  
3 0  5 

3.5 - 3.6' - bone 0. I 
3.6 - 5 . 5 '  - c o a l  c I* 9 

0. I 
c D. 6 

0 . 2  - v.3  

- - - - 
c 5.5 - 5.6' - sandy s h a l e  

5.6 - 6.2' - coa l  
6.2 - 6.4' - sandy sha le  
6 . 4  - 10.7' - c o a l  
10.7 - s h a l e  
F l o o r  no t  found - heavy overburden 

- 
- 
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TRENCH NO. 3 
W E S T  S I D E ,  EAGLE MOUNTAIN 
N o .  8 or N o .  9 seam 
Measurements on 40' slope 
Shale roof 

0 - 4.0' - coal 
4.0 - 4.2' - sandstone 
4.2 - 7.0' - coal 
7.0 - 7.2' - shale 
7.2 - 11.2' - coal 
11.2 - 11.4' - coaly shale 
11.4  - 13.9' - coal 
Shale floor Totals 

TRENCH NO. 20 

NORTH S I D E ,  EAGLE MOUNTAIN 
N o .  18 Seam 
Measurements on 35O slope. Trench did not 

Shale roof 
0 - 1 . 3 '  - coal 
1.3 - 2.5' - bone 
2.5 - 3.7' - coal 
3.7 - 3.91 . -  bone 
3.9 - 11.8' - coal 
Floor not located 

owing to heavy overburden 

T R E N C H  NO. 21 

WEST S I D E ,  MT. TURNBULL 
Uncorrelated seam 
Measurements at true width 
Shale roof 

0 - 1.5' - coaly shale 
1.5 - 4.5' - coal 
Shale floor Totals 

.. 

T R E N C H  NO. 22 

Waste Coal 

- 4.0 

- 2.8 

- 4.0 

2.5 

0.2 - 
0.2 - 
0.2 - 
- - - 

0.6' 13.3' 

reach floor of seam 
h L 1 ;  

\,L - 
1.2 

O a t  - 
- 1.9 

- 1-3 

- 
- 4  

1.4 I0 ,Lt 

W E S T  S I D E ,  MT. TURXBULL 
Uncorrelated seam - same seam as trench N o .  2 1  

Coal 

0.8 0.7 

Waste - 

3.0 - - i 

0.8' 3.7' 

Measurements at true width 
Shale roof 
0 - 1.5' - coaly shale 
Shale floor - 
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TRENCH NO. 23 

WEST SIDE, MT. TURNBULL 
U n c o r r e l a t e d  seam - same seam a s  t r e n c h  No. 21 
Measurements a t  t r u e  w i d t h  
S i l t y  s a n d s t o n e  r o o f  
0 - 3.0' - d i r t y  c o a l  and shale 
S h a l e  f l o o r  

TRENCH NO. 24 

WEST SIDE, MT. TURNBULL 
U n c o r r e l a t e d  seam - same seam as t r e n c h  No. 25 
Not logged i n  d e t a i l  - 16.5' of c o a l  ( t r u e  w i d t h )  

TRENCH N O .  25 

SOUTH SIDE, MT. TURNBULL 
U n c o r r e l a t e d  seam - same seam as t r e n c h  No. 24 
Not logged i n  d e t a i l  - bottom o f  seam n o t  found - -b 14 '  of c o a l  

TRENCH NO. 26 

SOUTH SIDE, MT. TURNBULL 
U n c o r r e l a t e d  seam - same seam a s  t r e n c h  No. 27 
Not logged  i n  d e t a i l  - 6' of c o a l  ( t r u e  w i d t h )  

TRENCH NO.  2 7  

SOUTHNEST SIDE, MT. TURNBULL 
U n c o r r e l a t e d  seam - same seam a s  t r e n c h  No. 26 
Not logged i n  d e t a i l  - 3' o f  c o a l  ( t r u e  w i d t h )  

TRENCH NO. 28 

SOUTHWEST SIDE, EIT. TURNBULL 
U n c o r r e l a t e d  seam 
Not logged  i n  d e t a i l  - 3.3' of  c o a l  ( t r u e  w i d t h )  

TRENCH NO. 29 

WEST SIDE, EAGLE MOUNTAIN 
No. 7 seam 
Not logged i n  d e t a i l  - seam 18' t h i c k  ( t r u e  w i d t h )  

TRENCH NO. 30 

WEST SIDE, EAGLE MOUNTAIN 
No. 5 seam 
Not logged  i n  d e t a i l  - seam 5 '  t h i c k  ( t r u e  w i d t h )  
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TRENCH NO.  31 

W E S T  S I D E ,  EAGLE MOUNTAIN 
N o .  7 seam 
Not logged in detail - seam 24' thick (true width) 

TRENCH NO. 32 

W E S T  S I D E ,  EAGLE MOUNTAIN 
N o .  13 seam ( ? )  
Not logged in detail - seam 3' thick (true width) 

TRENCH NO. 33 

S O U T H  S I D E ,  EAGLE MOUNTAIN - CAT TRENCH 
No. 4 seam 
Measurements are true width 
Silty sandstone roof 
0 - 28.3' - clean, shiny coal 
Shale floor 

occasional thin shaly partings, very discontinuous 

TRENCH NO.  34 

NORTH S I D E ,  C A S T L E  MOUNTAIN - C A T  T R E N C H  
N o .  1 and N o .  2 seam 
Measurements are true width 
Siltstone roof 
0 - 8.0' - coal - clean (seam N o .  2) 

Coal 8.0 - 15.0' - shaly siltstone, few coaly partings Waste - 
15.0 - 16.0' - coal ) - 1.0 
16.0 - 16.7' - bone ) seam N o .  1 0.7 - 
16.7 - 19.0' - coal ) - 2.3 - - 
Fine-grained sandstone floor (basal sandstone) 0.7' 3.3' 



A P P E N D I X  6 

ANALYSES OF COAL SEAMS AND OTHER TESTS 

1. Trench Samples 

Seam No. 5 

Loca t  ion - V.M. F.C. FSI  - S B.t .u.  A M - -- - 
Trench No. 3 12.7 11.9 23.0 52.4 0 0.7 9,837 

Trench  No. 4 6.5 34.2 18.6 40.6 1 0.7 7,586 

Seam No. 6 

Loca t  i o n  - V.M. F.C. FSI  5 B.t.u - -- A - M 

Trench No. 5 9.45 23.15 23.03 44.37 0 0.43 8,435 

Seam No. 7 

Locat  i o n  - V.M. F.C. FSI  - S B. t .u .  A M 

Trench No. 2 16.1 16 .5  20.9 46.5 0 0.6 8 ,365 

Trench No. 6 16.2 13.2 36.0 40.0 0 0 .4  9 ,270 

Trench No. 7 22.2 14.4 22.3 41.2 0 0.3 7,686 

- -- - 

Face a t  A d i t  E n t r y  4.86 14.17 19.72 61.25 1% 0.40  - 
Face  a t  A d i t  E n t r y  1.65 5.50 21.25 71.60 1% 0.43 - 
FOR OTHER ANALYSES OF SEAM NO. 7 ,  SEE APPENDIX 7 (ADIT SECTION) 

~- 
Seam No. 12 

L o c a t i o n  - V.M. F.C. FSI  - S B.t.u. A M 

Trench No. 8 13.20 6.36 25.22 55.22 1 0.79 11,348 

Trench No. 8 8.44 6.95 27.64 56.97 0 - - 

- _ _ -  - 

FOR OTHER ANALYSES OF SEAN NO. 1 2 ,  SEE APPENDIX 8 (MAXUBENI-IIDA SMPLING) 

Seam No. 16 

V.M. F.C. FSI  - S B . t . u .  - -- A - M L o c a t i o n  - 
~ 

Trench No. 9 5.08 15.81 27.41 51.70 1 0.71 10,339 



Seam No. 18 

Location 

Trench No. 20 

- 2 -  

V.M. F.C. F S I  - S B.t.u. - -- A - M - 
11.73 5.40 26.08 56.89 0 - - 

2 .  Tests on Drill Hole Samples 

(a) Comparison of Adit Results With Drill Hole Samples 

As noted in the body of the report, the samples obtained from 

the drill holes were found to be highly contaminated. 

samples were contaminated, while depth of hole from which the samples are 

taken may introduce a further variable. The degree of contamination is 

best illustrated by seam No. 7 which was sampled in the adit (Appendix 7) 

and by wet samples in drill hole No. 1 and dry samples in drill hole No. 2. 

Averages of these samples are as follows: 

Both wet and dry 

(1) Adit samples from face, unweathered portion of seam 

Moisture 1.71% 
Ash 10.8 1% 
Volatiles 22.87% 

(NOTE: Ash content in these samples is probably lower than the 
overall ash content of the seam, which is 14.17% in sample 
No. 28 - see Appendix 7.) 

( 2 )  Dry samples of seam, drill hole No. 2 

Moisture 1.44% 
Ash 2 1.62% 
Vo la t i 1 e s 2 1 . 5  3% 

( 3 )  Wet samples of seam, drill hole No. 1 

Moisture 8.41% 
Ash 43.44% 
Vo lat i les 17.76% 

If a straight linear relationship is presumed between the above 

results, comparison of (1) and ( 2 )  above indicates that for each 1% increase 

in ash content above the true content, the volatiles indicated are 0.18% 
~ 
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below t h e  t r u e  v a l u e .  I g n o r i n g  t h e  i n c r e a s e d  m o i s t u r e  c o n t e n t ,  a compari-  

son o f  (1) and ( 3 )  above g i v e s  t h e  r e s u l t  t h a t  each  1% i n c r e a s e  i n  a s h  

c o n t e n t  above t h e  t r u e  v a l u e  cause a 0.17% d e c r e a s e  i n  v o l a t i l e s  below t h e  

t r u e  v a l u e .  

The c l o s e  co r re spondence  o f  t h e s e  r a t i o s  may be  p u r e l y  c o i n c i d e n t a l ,  

b u t  may g i v e  some means o f  d e t e r m i n i n g  t h e  t r u e  v o l a t i l e  c o n t e n t  of seams No. 

2 and No. 4 ,  sampled by t h e  d r i l l  h o l e s .  

Applying t h i s  c o r r e c t i o n  f a c t o r  g i v e s  t h e  f o l l o w i n g  r e s u l t s :  

(1) Seam No. 2 

Wet samples ,  h o l e  No. 3 

M o i s t u r e  6.85% 
Ash 19.75% 
V o l a t i l e  s 17.87% 

Gamma-ray logs i n d i c a t e  t h a t  t h i s  seam i s  v e r y  c l e a n ,  hence a 

12% a s h  c o n t e n t  may be  presumed. 

T rue  v o l a t i l e s  = (19.75 - 12.00) 0.17 + 17.87  
= 1.32 + 17.87 
= 19.19% 

( 2 )  Seam No. 4 

Dry samples ,  h o l e  No. 3 

M o i s t u r e  3.23% 
Ash 20.41% 
Vola t i les  19.59% 

Gamma-ray l o g s  i n d i c a t e  t h a t  t h i s  seam i s  v e r y  c l e a n ,  hence a 

12% ash c o n t e n t  may b e  presumed. 

True v o l a t i l e s  = (20.41 - 12.00)  0.18 4 19.59 
= 1.51 + 19.59 
= 21.10% 

Wet samples ,  h o l e  No. 2 

M o i s t u r e  9.00% 

Vo l a t  i l e s  16.42% 
Ash 30.43% 
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True volatiles = (30 .43  - 12.00) 0.17 4- 16.42 
= 3.13 + 16.42 
= 19.55% 

These results indicate that these two seams have a lower volatile 

matter content than seam No. 7 .  

(b) Free Swelling Indices, Seams No. 2 and No. 4 

F.S.I. seam No. 7 adit face samples - 4 to 7% 
F.S.I. seam No. 7 wet samples, hole No. 1 - 2 to 4% 
F.S.I. seam No. 7 dry samples, hole No. 2 - 1% to 8% 

These samples indicate that the increased ash content, due to 

contamination, tends to depress the F.S.I. below its true value. 

F.S.I. seam No. 2 wet samples, hole No. 3 - 3% to 5 
F.S.I. seam No. 4 dry samples, hole No. 3 - 1 to 8 
F.S.I. seam No. 4 wet samples, hole No. 2 - 1 to 4 

It is concluded that seams No, 2 and No. 4 have coking qualities 

comparable to seam No. 7.  

( c )  The contaminated drill hole samples from the seams were treated 

by Coast Eldridge of Vancouver. 

extraneous material as far as possible, and to obtain some indication o f  

the qualities of a commercial product from each seam. 

The purpose of these tests was to eliminate 

(1) Preliminary Testing to Establish the Best Specific 
Gravity at Which to Float the Coal 

Only two composite samples were used in this work. 

Sample A - Seam No. 16 - dry samples from hole No. 1 
Sample B - Seams 13, 1 4  and 15 - dry.samples from hole No. 1. 

Results obtained are enumerated below: 

Specific 
Sample Gravity Float% Sink% 

1.3 
1.4 
1.5 
1.6 
1.3 
1.4 
1 .5  
1.6 

20.07 
44.74 
58.83 
69.18 
16.24 
32.39 
38.53 
52.32 

79.93 
55.26 
41.17 
30.82 
83.76 
67.61 
61.47 
47.68 

%Ash in Coal 

2.11 
4.66 
7.44 
8.88 
2.09 
4.13 
6 .00  
7.09 
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. On the basis of these results, it w a s  decided that all drill 

hole samples would be evaluated using a sink-float standard of 1.6 

specific gravity. 

( 2 )  Composite samples of the  seams were tested at a specific 
gravity of 1.6. 

(SEE ATTACHED) 
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A N A L Y S I S  O F  F L O A T  F R A C T I O N  

Ash - Sample 

Seam 1 - wet samples - Hole 3 

Seam 2 - wet samples - Hole 3 

Seam 3 - wet samples - Hole 3 

Seam 4 - wet samples’ - Hole 2 - dry samples - Hole 3 

Seam 7 
- wet samules - Hole 1 . 

19.20 

13.93 

26.55 

22.70 
8.25 

26.55 
- dry samples - Hole 2 9.14 

Seam 9 - wet samples, Hole 1 . 26.14 - upper - dry samples - Hole 2 8.10 - lower \ - dry samples - Hole 2 7.45 

Seam 10 
- dry samples - Hole 1 . 

Seam 11 - dry samples - Hole 1 -  

12.96 

9.62 

Seam 12 - dry samples - Hole 1 8.42 - wet samples - Hole 4 15.90 

Inherent 
Moisture 

0.90 

0.60 

0 . 6 4  

0.57 
0.55 

0.57 
0.62 

0.53 
0.80 
0.44 

0.64 

0.53 

0.72 
0.87 

Vo 1 at i le 
Matter 

19.52 

20.58 

18.59 

19.21 
22.00 

20.41 
23.34 

20.44 
23.32 
23.42 

25.05 

25.23 

27.03 
24.11 

Cal. Value 
B. t .u. / l b .  

12,400 

13 ,373 

11,327 

11 ,702  
14,222 

10 ,903 
14 ,371 

11,053 
14,122 
14,770 

8 

13,124 

13,847 

14,147 
13 ,149 

F.S.I. 

7% 

5 

2 

1% 
6 

4 
7 

4 
7 
6 

8 

7 

8 
8 

S i n k  Float - -  

5.69 94.31 

16.69 83 .31  

64.88 35.12 

16.68 83.32 
23.06 76.94 

63.82 36.18 
28.53 71.47 

48.81 51.19 
35.95 64.05 
35.14 64.86 

58.01 41.99 

51.24 48.76 

41.17 58.83 
49.27 50.73 

Sulphur 

0.52 

0.41 

0.43 

0.27 
0.29 

0.37 
0.49 

0.47 

0.57 
0.55 

0.80 

0.60 

0.61 
0.75 

Phosphorus 

0.011 

0.057 

0.031 

0.049 
0.~127 

0.067 
0.045 

0.161 
0.030 
0.084 

0.049 

0.088 

0.045 
0.039 

Continued .... 
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ANALYSIS OF FLOAT FRACTION (Con t inued)  

Sample 

Seams 1 3 ,  1 4  and 15 - d r y  samples  - Hole 

Seam 16 - d r y  samples - Hole 

I n h e r e n t  V o l a t i l e  C a l .  Value 
A s h  M o i s t u r e  M a t t e r  B . t . u . / l b .  F.S.I .  S i n k  F l o a t  Su lphur  Phosphorus - -  - 

i 7.15 0.83 29.40 14 ,546 8% 47.68 52.32 0.76 0.062 

1 8.87 1.40 28.16 14 ,271 as 30.82 69.18 0.6g 0.095 

Seam 18 - dry  samples  - Hole 4 10.45 7.25 26.41 11,078 n i  1 26.59. 73.41 0.49 0.054 
(weathered c o a l )  
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From t h e  above r e s u l t s ,  i t  w i l l  be  se'en t h a t :  

( a )  The w e t  sampres  from t h e  d r i l l  h o l e s  a r e  o f  l i t t l e  v a l u e ,  owing 

t o  t h e  v e r y  h i g h  d e g r e e  of  c o n t a m i n a t i o n  and l o s s e s  o f  f i n e s  which have  

a f f e c t e d  t h e  f r e e  s w e l l i n g  i n d i c e s .  

(b )  The lower  c o a l s  a r e  lower i n  v o l a t i l e s .  

( c )  The u p p e r  c o a l s  a re  somewhat b e t t e r  c o k i n g  c o a l s .  

( d )  The b e s t  q u a l i t i e s  a r e  shown by Seams 2 ,  4 ,  7 and 1 2 .  

( e )  S u l p h u r  and phosphorus c o n t e n t s  a r e  w e l l  w i t h i n  t h e  r e q u i r e m e n t s  

f o r  m e t a l l u r g i c a l  c o a l s .  

( 3 )  Samples  o f  c o a l  from a d i t  No. 1 d r i v e n  on seam No. 7 were 
t a k e n  by t h e  Department of  Energy, Mines and Resources ,  and 
t e s t e d  i n  t h e i r  l a b o r a t o r i e s  i n  Ottawa. R e s u l t s  of t h i s  
test work are appended. 

The f o l l o w i n g  comments and c o n c l u s i o n s  have  been  made by t h e  w r i t e r :  

(a)  The abnorma l ly  h i g h  a s h  c o n t e n t  shown f o r  Sample B i s  n o t  ex- 

p l a i n e d  by t h e  l i t f o l o g y .  

(b) S u l p h u r  and  phosphorus c o n t e n t  o f  t h e  c o a l  i s  low. 

( c ) '  The f i n e r  f r a c t i o n s  of  t h e  c o a l  have t h e  b e s t  cok ing  p r o p e r t i e s .  

( d )  R e c o v e r i e s  of  c o a l  a t  s u i t a b l e  a s h  c o n t e n t  are a c c e p t a b l e .  

( e )  A l l  F . S . I . ' s  g i v e n  i n  T a b l e  5 a r e  lower t h a n  t h o s e  o b t a i n e d  i n  

o t h e r  samples .  
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A Stud,y of the Physical, Chemical, Cleaning and Coking 

Characterist ics of Coal from E l k  River Prospect, E l k  River Alberta 

This report  contains, in a se r i e s  of tables ,  ana ly t ica l  data  on 

the physical, chemical, cleaning and coking charac te r i s t ics  of a channel 

sa ip le  of coal from a d i t  #1, E l k  River Prospect, Elk River, Alberta. Th i s  

investigation was conducted a t  t h e  request of the Canadian Pacif ic  O i l  and 

G a s  Limited. 

The following description of t he  samples i s  from a memorandum t o  

the Chief, Fuels and Mining Practice Division, froin C.F.J. Roeenhart, 

Jestern Regional Laboratory, Edmonton, who collected t h e  samples f o r  t h i s  

study: 

"A channel sample was collected at C.P.G.G. Elk River Rospect  
a d i t  f#l. 
Seam thickness was 20' 7". 

The channel samples were collected of four sections and 
marked A, B, C and D (See Figure 1). 

Sample A 

The sample location was 121 f e e t  f rom the entry. 

- Total height 72" with a band of shale 1" thick 
55" from the  top  and a 1/4" band of shale 26" 
from the top. 

Sample B - Total height 48". 

Satnple C - Total height 45". A band of bone 1" thick 
appeared at 39" from the  top. 

Total  height 82" w i t h  5" bony coal 461 from top. 
T h i s  bony coal was  sampled separately." 

Sample D - 

Physical, chemical and coking t e s t s  were conducted on the four 

sections as  well as the bony coal a s  described above i n  sample D. Cleaning 

t e s t s  were carried out on a l l  of these with the  exception of t he  bony coal. 

Float-sink analyses were conducted on the  plus 28 mesh f rac t ions  m i l e  

flotat . ion tests were conducted on the  minus 28 mesh. The f lo t a t ion  t e s t s  
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were carried out u n t i l  nwximUm yie lds  were obtained. 

I n  addition t o  the  above samples, a bulk sample of t he  whole seam 

The r e s u l t s  of the coking was collected for  a movable-wall coke oven t e s t .  

and cleaning t e s t s  of t h e  channel samples indicate  tha t  t h i s  bulk sample 

should be washed before the  coke oven test is conducted. 
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TABLE 1 

Chemical and Physical Properties 

Sample Sample Sample Sample Bony 
A B C D coal 

\ 

RoxiJnate Analysis 

A s h  ........................... ;% 19.8 35.1 17.0 10.3 17.6 
V o l a t i l e  Pa t te r  ............... % 21.9 20.2 22.2 23.5 27.9 
Fixed Carbon ........... ....... % 58.3 44.7 60.8 66.2 54.5 

Ult inate  Analysis 

Carbon ........................ % 69.6 55.1 71.9 79.1 69.3 
Hydrogen ...................... % 4.4 4.0 4.2 4.6 3.6 
Sulphur ....................... % 0.4 0.4 0.4 0.4 0.4 
Nitrogen ...................... % 0.7 1.0 1.0 1.1 0.9 

Oxygen ........................ % 5.1 4.4 5.5 4.5 8.2 
Ash ........................... % 19.8 35.1 17.0 10.3 17.6 

Calor i f ic  Value ............. Btu/lb ll,940 9,560 12,550 13,810 12,010 

Grindabili ty .................... 82 87 81 81 83 

Ash Fus ib i l i t y  

In i t i a l  Deformation Temp. . . . . . 9 2670' 2670' 2670+ 2670+ 1950 
Softening Temp. Spherical ..... 2670+ 2670+ 2670' 2670' 2080 
Softening Temp. Hemispherical . 9 2670+ 2670' 2670' 2670' 2220 
Fluid Temp. ................... OF 2670+ 2670+ 2670+ 2670+ 2260 

Ash Analysis 

Si02 

&2O3 
Fe203 
Ti02 

'2O5 
CaO 

Mgo 

so3 

K20 

N a p  

53.8 
37.3 

2.4 
1.8 

0.2 

1.7 
0.3 

0.3 
0.1 

0.1 

63.7 55.2 54.0 20.2 
30.3 36.9 36.0 12.4 
1.7 1.1 4.9 50.0 

0.7 1.6 1.3 0.2 

0.1 0.1 0.6 3.2 
1.3 1.5 2.2 7.7 
0.7 0.1 1.1 3.3 
0.0 0.1 0.4 3.2 
0.2 0.2 0.0 0.5 
1.8 0.1 0.0 0.2 
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TABLE 2 

Screen Andlvsis and Ash Contents 

Plus  28 IrLesh Minus 28 mesh 

Yield % Ash % Yield % Ash % 
Sample 

A 96.0 18.2 4.0 7.9 
B 91.1 33.3 8.9 27.4 
C 91.6 18.1 8.4 9.2 
D 90.2 12.2 9.8 6.5 

TABLE 3 

Float-Sink Data - Plus 28- 

Sample A 

Cumulative 
~ ~ ~ ~ ~~ ~~~ ~~~ ~~ ~~ ~ 

Float Sink Free 

% % Yield % Ash % Yield % Ash % h d e x  
Yield Ash Swelling 

Float 1.30 18.3 3.9 18.3 3.9 100.0 18.2 9 
Sink 1.30 Float 1.35 34.7 4.5 53.0 4.3 81.7 21.4 2-1/2 
Sink 1.35 Float  1.40 15.2 9.7 68.2 5.5 47.0 33.9 1-1/2 
Sink 1.40 Floa t  1.50 10.1 19.6 78.3 7.3 31.8 45.5 - 
Sink 1.50 Float 1.60 4.1 26.9 82.4 8.3 21.7 57.6 - 
Sink 1.60 Floa t  1.80 3.9 42.9 86.3 9.9 17.6 64.7 - 
sink 1.80 13.7 70.9 100.0 18.2 13.7 70.9 - 
Sample B 

Cumulative 

Float Sir& Free 

% % Yield % Ash % Yield % Ash % Index 
Yield Ash swelling 

Floa t  1.30 20.9 3.1 20.9 3.1 100.0 33.3 9+ 
Sink 1.30 Float 1.35 17.3 8.2 38.2 5.4 79.1 41.2 8-1/2 
Sink 1.35 Float 1.40 11.2 13.1 49.4 7.1 61.8 50.5 5-1/2 
Sink 1.40 Float 1.50 6.1 22.1 55.5 8.8 50.6 58.8 5 
Sink 1.50 Float 1.60 5.1 23.6 60.6 10.0 44.5 63.8 5-1/2 
Sink 1.60 Float 1.80 4.3 41.3 64.9 12.1 39.4 69.0 1 
Sink 1.80 35.1 72.4 100.0 33.3 35.1 72.4 - 



5 

Sample C 

Cumulative 

Float Sink Free 
Yield Ash Swelling 

% ;% Yield $ Ash $ Yield $ Ash % lndex 

Float 1.30 12.5 3.6 12.5 3.6 100.0 18.1 9 
Sink 1.30 Float 1.35 28.0 6.9 40.5 5.9 87.5 20.1 3-1/2 
Sink 1.35 Float 1.40 22.9 10.0 63.4 7.4 59.5 26.3 1-1/2 
Sink 1.40 Float 1.50 19.6 20.7 83.0 10.5 36.6 36.6 - 
S i n k  1.50 Float 1.60 5.4 25.8 88.4 11.5 17.0 54.8 - 
Sink 1.60 Float 1.80 2.9 36.8 91.3 12.2 U.6 68.4 - 
Sink 1.80 8.7 73.9 100.0 18.1 8.7 73.9 - 
Sample D 

Cumulative 

Float Sink Free 
Yield Ash Swelling 

% % Yield % Ash % Yield % Ash % Index 

Float 1.30 21.5 3.1 21.5 3.1 
Sink 1.30 Float 1.35 28.6 6.1 50.1 4.8 

Sink 1.40 Float 1.50 16.3 19.5 88.2 9.0 
Sink 1.35 Floa t  1.40 21.8 10.6 71.9 6.6 

Sink 1.50 Float 1.60 5.2 27.6 93.4 10.0 
Sink 1.60 Float 1.80 5.0 37.2 98.4 l l . 4  
Sink 1.80 1.6 60.9 100.0 12.2 

~ ~~ ~ 

100.0 
78.5 
49.9 
28.1 
ll.8 
6.6 
1.6 

TABLE 4 

F l o t a t i o n  Tes t  - 28 mesh x 0 

Float Sink 

Yield % Ash % Yield % Ash % F.S.1, 
~~~ 

Saxple A 96.3 6.4 8 3.7 48.2 
Sample B 70.9 15.3 8-1/2 29.1 57.1 

Sample D 92.3 5.6 8-1/2 7.7 17.8 
Sample C 91.7 7.0 8 8.3 33.7 
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TABLE 5 

Coking Properties" 

Free Swelling Index (ASTM) 1 4 2  6-1/2 2 4-1/2 1 

Plas t ic  Properties(Giese1er P la s t i c i ty )  

447 459 S t a r t  (b) ...................... OC 447 440 456 
Fusion Temp. ................... OC - 453 - 
I*bximum Fluid Temp. ............ OC 466 468 472 466 459 
Final  Fluid Temp. ( a )  .......... OC 482 493 475 480 462 
Solid Temp. .................... OC 490 497 497 491 482 
Melting Range (a-b) ............ OC 35 52 29 33 3 
Maxhum Flu id i ty  ....... ........ dd/m 4.4 6a 1.8 3.9 1 

- - 

Dilatat ion Properties 

14axiuum Dilatat ion ..... .. ...... ;% -23.33- 29.17 -26.67 -25.00 -20.83 * 
Maximum Contraction . . . . . . . . . . . . ;% -24.17-29.17 -26.67 -25.00 -20.83 @J 
Softening Temperature (Ti)  . . . . . OC 375 375 360 387 390 
Temp. of Max. Contraction (Tii). OC 459 441 456 454 480 
Temp. of Max. Dilatation ( T i i i ) .  OC 462 468 456 454 480 

* Analyses conducted by Carbonization Section. 





10 

20 

30 

40 

50 

60 

70 

80 

I 

1.60 ' 1:50 1 
60 
.40 

70 Ash % 
1.30 Sp. Gr. 



1 

21 

3' 

51 

81 

20 
1.80 

40 I 

1.60 1: 0 
60 
1.40 

70 Ash % 
1.30 sp. Gr. 



c 

-m 

/ I / /  

0 

' V P S  - 

30 40 50 
1.60 ,1.50 

) . 70 Ash % 
0 1.30 Sp. Gr. 

~~~ 



1 . f  

- 1’1 1 :  5 , i t  

1. I0 0 1.40 1.30 Sp. Gr. 



~~ 

N 26' W 

T K  t 100' TK t 100' 

TK t 50 '  T K t  5 0 '  

Seam 
x 7  
24 5' 

6,466 (track e1ev.C 

Sandstone 

SAMPLlNG RESULTS 
SAMPLE IMOISTURE~ ASH IVOL.MATIF IX .CARB1 FS.1. ISULPHERI  B.T.U. I Adit X - S e c t i o n :  5 .5 '  X 5 5 '  N o m i n a l  

EC.4. .., 
. Y I I o .  M G  R 

ALIT X I 
\ f 7  S E A M )  

....OIL .. - 
VERTlCAL SECTION WEST W A L L  r ' '=20'  I 



A P P E N D I X  8 

TEST WORK ON SAMPLES TAKEN BY T. OTAKI, GEOLOGIST, MARUBENI-IIDA C O .  
LTD. TEST WORK B Y  M E I J I  M I N I N G  CO. LTD., TOKYO. (CHIEF ENGINEER 

T. NOMIZU) 

NOTE: E l k  1 - 5 - t a k e n  i n  a d i t  on No. 7 seam 
E l k  6 - c o m p o s i t e  of 1 - 5 ,  + "Elk R ive r "  
E l k  R i v e r  - No. 7 seam - a d i t  f a c e  a t  6 0 '  
E lk  7 - No. 12  seam - t r e n c h  No. 8 (cat  t r e n c h )  

RAW COAL TEST - ELK SEAM 
Date :  O c t o b e r  14, 1967 
Sample:  E l k  - 1, 2,  3, 4,  5 ,  7 

1. P rox ima te  A n a l y s i s  and  S w e l l i n g  T e s t  

T o t a l  F u e l  
Sample Th (cm) I.M% V.M% F.C% Ash% Sulphur% Gal. C . B . I .  R a t i o  

E lk  - 1 9 0  1.3 22.2 70.7 5 .8  0 .4  7990 5% 3.2 

E l k  - 2 15 0.9 32.4 36.9 29.8 0.2 5030 1% 1.1 

E l k  - 3 50 1.0 19 .5  55.9 23.6 0.3 6290 2 2.9 

E l k  - 4 175 1.3 22.4 65.7 10.6 0.3 7560 6 2.9 

E l k  - 5 250 1.3 19 .4  51 .4  27.9 0.4 5990 6% 2.7 

E l k  R i v e r  1.1 22.7 62.8 13.4 0.4  7980 7% 2.8 

E l k  - 7 7.2 23.3 63.1 6 .4  0.7 6850 - 2.7 

RAW COAL TEST - ELK SEAM 
Date: O c t o b e r  14 ,  1967 
Sample:  Elk - 6 ( E l k  1 - 5 I n t e g r a t e d ) ,  E lk  R i v e r  

1. F l o a t  and  S i n k  T e s t  - F. 1.40, F. 1 .50,  S i n k s  

Sample Th (cm) Sp.gr .  wt% 3 CumWt% Cum. Ash% 

Elk - 6 580 - 1 - 4 0  51.7 5.1 51 .7  5.1 

1.50 21.0 14.8 72.7 7.9 

+ 1.50 27.3 38.7 100 .0  16 .3  

E l k  River - 1.40 43.2 5.2 43.2 5.2 

1.50 27.5 15.0 70.7 9.0 

1.50 29.3 37.4 100.0 17 .3  

... 2 
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2. Proximate Analysis and Swelling Test 

Total 
Sample Th (cm)  Sp.gr. I.M% V.M% F.C% Ash% Sulphur% Cal. C . B . I .  

Elk - 6 580 1.40 1.5 23.4 70.0 5.1 0.4 8060 5% 

- 1.50 1.2 21.9 67.9 9.0 0.4 7680 3% 

Fuel Ratio -__ 

Elk - 6 - 1.40 - 1-50 
3.0 3.0 

Elk River 3.2 3.1 
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ALL MEASUREMENTS IN METERS 

Sampling and section by T. Shimoyama 
MlTSUl MINING 

September 4 ,  1967 
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Equipment, Methods and Pe r sonne l  Requirements.  1968 

1. B u l l d o z e r s  

The program would b e  a i d e d  by t h e  a d d i t i o n  of  one b u l l d o z e r  w i t h  r i p p e r s  

f o r  rock e x c a v a t i o n .  Three D-7’s w i l l  be  r e q u i r e d  i n  a l l ,  t h roughou t  t h e  season.  

2. D r i l l i n g  

The mob i l e  r i g  employed i s  s a t i s f a c t o r y ,  and t h e  a d d i t i o n  o f  a c o r e  ,” 

b a r r e l  s h o u l d  s o l v e  t h e  sampl ing  problem. Some c o n s i d e r a t i o n  s h o u l d  be  g i v e n  t o  

t h e  economics o f  pumping w a t e r  t o  t h e  d r i l l  s i t e s  v e r s u s  t h e  h a u l i n g  i n  mobile  

t a n k s  employed t h i s  summer. S u i t a b l e  p r e s s u r e  gauges  f o r  t o o l  and f o r  f l u i d  

c i r c u l a t i o n  s h o u l d  be  added t o  t h e  equipment f o r  u s e  w h i l e  c o r i n g .  Two r i g s  

w i l l  be n e c e s s a r y  f o r  t h e  program o u t l i n e d .  

A d i t s  

P r o g r e s s  r e c o r d e d  i n  t h e  a d i t  d r i v e n  t h i s  summer w a s  v e r y  slow. T h i s  

3.  - 

ra te  of  advance must be improved i f  t h e  underground work recommended i s  t o  be  

accomplished i n  t h e  s e a s o n  a v a i l a b l e .  Accord ing ly ,  i t  i s  recommended t h a t  t h e  

mining crews work l o n g e r  s h i f t s ,  and t h a t  work on  t h e  h e a d i n g s  be  c o n t i n u o u s  on 

a 24-hour b a s i s .  

4 .  P e r s o n n e l  

To s u p e r v i s e  two d r i l l  r i g s ,  t h e  a d i t s  and  f i l i - i n  g e o l o g i c a l  mapping 

w i l l  r e q u i r e :  

1 s e n i o r  g e o l o g i s t  - C.P.O.G. 
2 j u n i o r  g e o l o g i s t s  - C.P.O.G. 
4 d r i l l  s i t e  s ample r s  ( a l l  t empora ry )  

5.. Camp 

To accommodate t h e  p e r s o n n e l ,  camp accommodation f o r  t h e  f o l l o w i n g  w i l l  

b e  r e q u i r e d :  

b u l l d o z e r  o p e r a t o r s  3 



Drillers + Foreman 
Miners + Foreman 
C.P.O.G. 
Survey Crew 
Japanese Observers 
Catering Crew 

13 
9 - 13 
7 
3 - 4  
2 - 4  
4 

Total 42 - 48 men 

In addition, some temporary accommodation for visitors and helicopter 

crew will also 'be required. 

Two eight-man and three 11-man trailers will be required, together with 

adequate dining, kitchen and washing facilities. 

Elk River Project - Preliminary Budget Estimate - 1968 Program 
Camp Costs 
Catering 
Drilling ( 7 , 8 0 0 )  
Bulldozing 
Adits (6) 
Surveying 
Helicopter 
Transportation 
Engineering and other 

$ 15,000 
27,000 
81,000 
37,000 
41,000 

7 ,000 
7,000 
4,000 

salaries 18,000 

Plus 10% contingency 
$ 237,000 

23,000 

Total direct exploration 

Coal license renewals 
School taxes 

$ 260,000 

15,000 
4,000 

Total $ 279,000 
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Contractors and Personnel Employed - 1967 
Bulldozers 
Fuel 
Trailer Camp 
Catering 
Drilling 
Logging (Gamma Ray- 

Underground Adit s 
Aerial Survey 
Helicopter 

Neutron) 

- Nohels Logging, Fernie, B.C. - Imperial Oil, Fernie, B.C. - Pre-Built Rentals, Calgary - M.S.P. Consultants, Calgary - Big Indian Drilling Co. Ltd., Calgary 

- Roke Oil Enterprises, Calgary - Lethbridge Collieries, Lethbridge - Spartan Air Services, Ottawa - Associated Helicopter, Edmonton 

Project Manager 
Geologists 

Engineering Asst. 
Geological Asst. 
Field Assistants 

- H.G. Rushton, C.P.O.G., Mining Division - E.J. Wendeborn, C.P.O.G., Geological Research Dept. - G.N. Wright, C.P.O.G., Geological Exploration Oept. - P. Kho, C.P.O.G., Geological Exploration Dept. - A.C. Doulis, C.P.O.G., Data Processing Oept. - J. Csehi, C.P.O.G., Mining Division - W. Shenfield, C.P.O.G., Mining Division (temporary) - P. Tanner C.P.O.G., Mining Division (temporary) - J. Baugh, C.P.O.G., Mining Division,(temporary) - M. Taylor, C.P.O.G., Mining Division (temporary) - R. Matthews, C.P.O.G., Mining Division (temporary) 

ELK RIVER PROJECT - SUMMARY OF COSTS 
May, 1967 to December 31 ,  1967 

1. Camp 

Camp catering and subsistence 
Trailer rentals 
Generator rentals 
Labor to install camp 

Fue 1 2. - 
Fuel (including delivery charges) 

$ 19,254.12 

$ 1,980.38 

’ $ 11,484.52 
6,486.60 
1,197.00 

86.00 
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3. Transportation 

Auto and four-wheel drive vehicles $ 2,611.70 
Helicopter 8,809.51 

11,421.21 

4. Road Construction, Trenching and Strippin- 

Caterpillar rentals 

5. Drilling and Sampling 

Dr i 11 ing 
Gamma rayfneutron logging 
Adit No. 1 
Freight on samples 
Coal analyses and tests 

$ 31,433.62 

$ 19,355.35 
1,155.00 

11,59 1.36 
946.10 

5,177.70 

$ 38,255.51 

6. Surveying and Drafting 

Aerial photography 
Topographic map preparation 
Reproduct ions’ 

$ 875.50 
7,286.40 
150.97 

7. Geology and Engineering 

Salaries 

8. Miscellaneous Supplies 

Supplies and miscellaneous equipment 

9. Permits and Timber Damage 

S.U.P. 
Damage to timber 

SUB-TOTAL 

$ 19.975.73 

$ 1,801.37 

$ 50.00 
279.83 

$ 329.83 

$132,734.64 - 

. 
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10. License Fees and Taxes 

Coal license rentals and fees 
Advertising re license applications 
School taxes 

$ 15,100.00 
40.12 

3,108.10 

$ 18,248.22 

TOTAL $150,982.86 

Camp 

Board .............................. $7.09 per man per day 
Lodging ............................ $4.00 per man per day 
Drilling and logging ............... $8.11 per foot 
Adit ............................... $73.36 per foot 



PLATE 11 - CAT TRENCH (TRENCH NO. 8)  IN.NO. 12 SEAM. 
ROAD RUNS THROUGH MIDDLE OF SEAM. 
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PLATE 111 - CAT TRENCH (TRENCH NO. 9) IN NO. 16 
SEAM. 
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PLATE V I I  - NORTH FACE, CASTLE MOUNTAIN.- NOTE 
SYNCLINAL STRUCTmE AND HEAVY TIMBER . COV43R<< k l  

PLATE V I I I  - EAST S I D E ,  CASTLE MOUNTAIN,. ABOVE 
i%?M&EY, CREEK. 

'' 'KOavaNAY.. MOST 
COAL MEASURES. 
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