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1.0 SUNWARY 

The c o a l  l i c e n c e s  h e l d  by Suncor Inc .  are  on  t h e  southern  

edge of the Groundhog c o a l f i e l d  i n  northwest  B r i t i s h  Columbia 

(F igu re  1) .  The p rope r ty  i s  comprised of 25 c o a l  l i c e n c e s  f o r  a 

t o t a l  area of 5 ,911 hectares. 

C u r i n g  t h e  pe r iod  of August 1-25th Suncor personnel  carried 

o u t  a program of g e o l o g i c a l  e x p l o r a t i o n  and mapping i n  an  e f f o r t  

t o  b e t t e r  d e f i n e  t h e  geologic  s t r u c t u r e s  p r e s e n t  i n  t h e  l i cenced  

area. There was also a major e f f o r t  t o  extend t h e  p rope r ty  by 

p rospec t ing  f o r  coal on  a d j a c e n t  l ands  where s t r u c t u r a l  c o n d i t i o n s  

might be conducive t o  mining using convent iona l  techniques .  

A mant le  of overburden and very dense f o r e s t  cover  masks t h e  

bedrock over m o s t  of t h e  l i cenced  a r e a .  The heavy cover restricts 
e x p l o r a t i o n  t o  t h e  beds and banks of t h e  s w i f t l y  flowing streams 
running o f f  of the mountains. The only  open a r e a s  a r e  t h o s e  above 

the t ree  l i n e  and on t h e  exposed c l i f f s  of the  south-facing 
slopes. 

F i e l d  work conducted du r ing  t h e  1985 season  succeeded i n  
ex tend ins  t h e  known coal occurrences  t o  t h e  w e s t  and t o  the sou th  

where it had been p o s t u l a t e d  t h a t  c o a l  should  be p r e s e n t .  The 
g e o l o g i c a l  s t r u c t u r e s  involved lend encouragement t o  t h e  

p o s s i b i l i t y  of t h e r e  being a s u b s t a n t i a l  d e p o s i t  p r e s e n t .  

Work c a r r i e d  o u t  also a l lows  recanmendations t o  be made t h a t  

w i l l  enable  u s  t o  d i v e s t  o u r s e l v e s  of more t h a n  1,300 h e c t a r e s  of 
land of poor p o t e n t i a l .  These a r e a s  c o n t a i n  c o a l  which i s  not  

considered t o  be mineable because of unfavourable s t r u c t u r a l  

cond i t ions  or poor q u a l i t y  coal which cou ld  n o t  be mined 
economically.  
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Giscover ies  of c o a l  a l s o  allow us t o  recommend t h a t  

a d d i t i o n a l  l i c e n c e s  should  be a p p l i e d  for. These l i c e n c e s  would 

g r e a t l y  i n c r e a s e  t h e  p r o b a b i l i t y  of t h e  company having a c o a l  

d e p o s i t  t h a t  i s  mineable.  

2.0 CONCLUSIONS A" RECOW~ENLATIONS 

There is s u f f i c i e n t  coal present w i t h i n ,  and a d j a c e n t  to ,  
Suncor ' s  l i c e n c e d  area a t  Mount Jackson t o  suppor t  a mining 

venture .  The major o b s t a c l e  a t  t h i s  t i m e  i s  t h e  problem of 

de f in ing  the g e o l o g i c a l  s t r u c t u r e s  involved and t h e i r  e f f e c t  upon 

t h e  m i n e a b i l i t y  of t h e  d e p o s i t .  Most of t he  a r e a  i s  h e a v i l y  

mantled by overburden and dense forest .  The on ly  bedrock 

exposures t o  be found are  around t h e  peaks and r i d g e s  and along 

t h e  few, widely-spaced watercourses .  These few exposures g ive  us  

t a n t a l i z i n g  g l i m p s e s  of mineable t h i c k n e s s e s  of good q u a l i t y  coal.  
The problem conf ron t ing  us i s  t h a t  almost a l l  of t h e  p o t e n t i a l  

mineable area i s  masked by overburden and t h e r e f o r e  s u b j e c t  t o  
c o n j e c t u r e .  

Those bedrock exposures  which i t  i s  p o s s i b l e  t o  examine, 

mainly along watercourses ,  demonstrate  s t r u c t u r a l  complexity.  

I t  i s  p o s s i b l e  t h a t  t h e  s t r u c t u r a l  d e f o r m i t i e s  seen are  local  i n  
n a t u r e  as many of t h e  watercourses  appear  t o  be f a u l t  c o n t r o l l e d .  

Coal is  present i n  t h e  v a l l e y  of CURRIER CREEK and beneath 

t h e  lower s l o p e s  of MOUNT JACKSON and MOUNT McEVOY. Coal i s  a l s o  

found t o  ou tc rop  i n  v i r t u a l l y  a l l  of t h e  s t r eams  flowing i n t o  t h i s  

v a l l e y ,  from a smal l  unnamed creek w e s t  of MICHELE MARIE CREEK on 

t h e  east ,  t o  AUGUSTlNE CREEK on t h e  w e s t .  
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C o a l  i s  also present,  a d j a c e n t  t o  o u r  l i c e n c e s ,  on t h e  

s o u t h e a s t  slope of Groundhog Mountain. The c o a l  outcropping h e r e  
i s  i n  a n  area of permafros t  and h a s  been s e v e r e l y  worked by f r o s t  

a c t i o n .  These exposures were t renched  and sampled i n  mid-August. 

T h e  depth of t h e  t r enches  w a s  l i m i t e d  t o  approximately 60 c m  a t  

which p o i n t  permafrost  was encountered.  

The southern  a r e a  i s  n o t  l a r g e  enough t o  s u s t a i n  a mine, b u t  

could be a va luab le  s a t e l l i t e  t o  a mine i n  t h e  JACKSON FLATS 

area. 

Recommendations a r i s i n g  from t h e  1985 e x p l o r a t i o n  program are: 

0 Coal l i c e n c e s  should be a p p l i e d  f o r  along t h e  v a l l e y  of 

CURRIER CREEK from t h e  western boundary of o u r  p r e s e n t  

Licences t o  a p o i n t  w e s t  of t h e  mouth of Davea Creek. 
App l i ca t ion  f o r  c o a l  l i c e n c e s  covering t h e  southern  a r e a  

where c o a l  ou tc rops  are p r e s e n t ,  a d j a c e n t  t o  o u r  p r e s e n t  
l i c e n c e s  on MOUNT FALCONER, should a lso be cons idered .  

Table 2 l ists  the reconmended l i c e n c e  a p p l i c a t i o n s .  The  

recommended changes t o  l i c e n c e s  are i l l u s t r a t e d  on P l a t e  2 .  

0 A d r i l l i n g  program should be c a r r i e d  o u t  along t h e  v a l l e y  of 
C U h R I E R  CREEK and t h e  a d j a c e n t  s lope  of MOUNT JACKSON t o :  

- e s t a b l i s h  the s t r a t i g r a p h i c  success ion  and b a s i s  of 
c o r r e l a t i o n ;  

- e s t a b l i s h  the number and t h i c k n e s s  of c o a l  seams; 

- e s t a b l i s h  c o a l  q u a l i t y  from unweathered samples; 

- b e t t e r  d e f i n e  s t r u c t u r e  i n  order t o  a s c e r t a i n  t h e  
p o t e n t i a l  f o r  a mineable c o a l  d e p o s i t .  
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0 Mechanical t r ench ing  or b l a s t i n g  should be c a r r i e d  o u t  on t h e  

southern  coal ou tc rops  t o  enable us t o  p e n e t r a t e  t h e  zone of 
permafros t  and reach  una l t e red  coal.  For economic-reasons 

t h i s  should be done o n l y  a f t e r  t h e  d r i l l i n g  recanmended 
above. 

0 Suncor Inc .  should  s u r r e n d e r  s e l e c t e d  coal l i c e n c e s  t o  t h e  

crown due t o  s t r u c t u r a l  cond i t ions  which render  them 

unmineable and/or  con ta in ing  i n s u f f i c i e n t  o r  poor q u a l i t y  
coal. These licences are l i s t e d  i n  Table 1 below. 

TABLE 1 

RECOMMENDED LICENCES FOR SURRENDEF. 

NTS SHEET 104 A 1 1 6  

Licence N O .  L o t  NO. A r e a  ( h a )  Rental  Fee ($6.00/ha/1966) 

7355 L13b 264 $1,584 

7358 L964 264 1,584 

7547 264 1,704 

7548 284 1,704 
7549 284 1,704 

5 Licences Containing 1 360 ha 8,280 
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TABLE 2 

RECOMMENCED LICENCE APPLICATlONS 

R e n t a l  
Block Block Numbers Hectares L i c e n c e  F e e  ($6 .00 /ha /1986)  

($25 .00 /  
NTS SHEET 1 0 4  A / 9  L i c e n c e  ) 

Block I 65-66-75-76 284 $2 5 
67-68-77-78 284 25 

69  - 70- 7 9-8 0 284 2 5  
85-86-95-96 284 25 

8 7-88-97-98 284 2 5  
89-90-99-100 284 25 

NTS SHEET 1 0 4  A/16 

Block A 7-6-17-18 264 2 5  

9-10-19-20 284 25 

Block  B 1-2-11-12 284 2 5  

Block C 67-68-77-78 

( e x c e p t  lo t s  981 

69-70-79-80 

85-86-95-96 
( e x c e p t  l o t s  991  

87-88-97-98 

( e x c e p t  l o t  9 9 2 )  
89-90-99-100 

7 8  25  

ti 9 9 2 )  

284 25 

10 2 5  
-992-993 ) 

64 25 

284 25  

$1 ,704  

1 , 7 0 4  

1 , 7 0 4  

1 ,704  

1 , 7 0 4  

1 , 7 0 4  

1 , 7 0 4  

1 , 7 0 4  

1 , 7 0 4  

46 8 

1 , 7 0 4  

6 0  

504 

1 , 7 0 4  
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Block Block Numbers 

Licence L o t  hiumbers 

9 81 

982 

983 
990 

991 
992 

comprising 20 Licences 

con ta in ing  

R e n t a l  
Hectares Licence Fee ($6.00/ha/1986) 

26 4 25 1,584 

264 25 1,564 

264 25 1,584 
264 25 1,584 

264 25 1,584 

25 1 ,5&4  264 - 

4,860 ha  $500 $29,280 

3.0 OBJECTIVES 

3 .1  The o b j e c t i v e s  of the  1985 f i e l d  season w e r e  to: 

0 Look f o r  c o a l ,  of mineable t h i c k n e s s  and q u a l i t y ,  t o  t h e  
w e s t  and sou th  of Suncor ' s  coal l i c e n c e s  i n  an  a r e a  

where geo log ica l  s t r u c t u r e  may be conducive t o  mining by 
convent iona l  methods. 

0 Enhance our knowledge of t h e  geologic  s t r u c t u r e s  on  the 
p rope r ty .  

0 Enhance our knowledge of t h e  p o t e n t i a l  of t h e  l icence 

a r e a  m i n e a b i l i t y  and saleable q u a l i t y  of t h e  c o a l .  

0 Gather s u f f i c i e n t  d a t a  t o  a l low d e c i s i o n s  t o  be made 
wi th  r e s p e c t  t o  f u t u r e  work on t h e  p rope r ty .  
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4.0 LOCATION 

4 .1  Geographic Locat ion 

The approximate cent re  of t h e  p r o p e r t y  i s  a t  126'11' 
West and 56"4&' North and most of t h e  a r e a  i s  on NTS map 

s h e e t  104 A/16 (McEvoy F l a t s ) .  

Nount Jackson i s  a p p r o x i m t e l y  230 km north-northwest  of 
Smithers and 140 km n o r t h e a s t  of S tewar t ,  B r i t i s h  Columbia. 

The p rope r ty  i s  a t  t h e  confluence of the  Skeena and 
Kluatantan Rivers .  ( F i g u r e  2 ) .  

4.2 Licence Tenure 

Suncor Inc .  ho lds  25 coal l i c e n c e s  i n  t h e  Mount Jackson 
a r e a  f o r  a t o t a l  of 5 ,911 h e c t a r e s .  (Table  3) A l l  of t h e s e  

l i c e n c e s  are  i n  good s t a n d i n g .  ( P l a t e  1) 

hork t o  t h e  va lue  of $156,000 w a s  performed o n  t h i s  
p rope r ty  dur ing  1985. h i t h  r e s p e c t  t o  monies spen t  on 

e x p l o r a t i o n ,  it i s  be l i eved  t h a t  t h e  government of E r i t i s h  
Columbia w i l l  drop i t ' s  work requi rements  i n  t h e  very near  

f u t u r e  . 
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Licence No. Late Issued Map Area Units/Lot 

7369 
7370 
7371 
7372 

7373 

7374 

7352 
7353 
7354 
7355 
7356 
7357 
7358 
7359 
7360 
7361 
7362 
7363 
7364 
7544 

7545 
7546 
7547 
7548 
7549 

Feb. 19/82 104-A-16 
Feb. 19/62 104-A-16 
F e b .  19/82 104-A-16 
Feb. 19/62 104-A-16 

F e b .  19/82 104-A-16 

F e b .  19/82 104-A-16 

Feb. 19/82 104-A-16 
F e b .  19/62 104-A-16 
F e b .  19/82 104-A-16 
Feb. 19/62 104-A-16 
F e b .  19/82 104-A-16 
Feb. 19/62 104-A-16 
Feb. 19/82 104-A-16 
Feb. 19/62 104-A-16 
F e b .  19/82 104-A-16 
Feb. 19/62 104-A-16 
Feb. 19/82 104-A-16 
Feb. 19/82 104-A-16 
Feb. 19/62 104-A-16 
Feb. 19/63 104-A-16 

Feb.  19/83 104-A-16 
Feb. 19/83 104-A-16 
~ e b .  w e 3  104-~-16 
Feb. 19/83 104-A-16 
Feb. 19/83 104-A-16 

B l k .  B 45, 46. 55 & 56 

B l k .  B 65, 66, 75 & 76 
B l k .  B 67, 68, 77 & 78 

B l k .  B 85. 86, 95 & 96 

B l k .  B 87. 88, 97 & 98 

Blk. B,C,F&G Lot 135 
B l k .  B & G Lot 136 
E l k .  B & G Lot 137 
Blk .  G Lot 138 
Blk. G Lot 139 
B l k .  F & G Lot 140 
B l k .  B & C Lot 984 
B l k .  B Lot 985 
Blk. B Lot 986 
B l k .  B Lot 987 
B l k .  B Lot 968 
B l k .  E & C Lot 989 
B l k .  B & G Lot 994 
B l k .  B 83 & 84 

B l k .  B 63, 64, 73 & 74 
B l k .  B 43, 44, 53 & 54 
B l k .  B 41, 42, 51 & 52 
B l k .  B 21, 22, 31 & 32 
B l k .  A 29, 30, 39 & 40 

B l k .  B 47, 4, 57 58 

(except M 987) 

(except Lots 986 & 987) 

(except Lots 985, 987 & 968) 

(Except Lot 986) 

Hectares 

2P.4 
284 
284 
17 6 

12 

7 

264 
264 
264 
264 
264 
264 
264 
264 
264 
264 
264 
264 
264 
12 

2&4 
284 
284 
264 
284 

25 Licences 5911 ha 
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4.3 Physiography (F igu re  3 )  

The p r o p e r t y  l i es  w i t h i n  t he  Skeena Mountain range  of 
n o r t h - c e n t r a l  B r i t i s h  Columbia. Maximum r e l i e f  is of the 

o r d e r  of 1 ,000  metres, w i th  peaks over 1,800 metres and t h e  
v a l l e y  bottoms a t  800 metres above sea l e v e l .  The h i g h e s t  

e l e v a t i o n s  wi th in  t he  l i c e n c e  b lock  are Falconer  Mountain and 
Mount Jackson. From t h e s e  a r e a s ,  the ground slopes down t o  
t h e  Skeena Val ley  wi th  t r e n d s  from west-northwest t o  
e a s t - s o u t h e a s t  through t h e  p rope r ty .  Most of t h e  r e l a t i v e l y  

l e v e l  ground occur s  i n  t h e  McEvoy/Jackson F l a t s  a r e a s ,  a t  t h e  
conf luence  of the Skeena River and C u r r i e r  Creek ,  and a long  

t h e  v a l l e y  of C u r r i e r  Creek. 

The p r i n c i p a l  r i v e r  of t h e  a r e a  i s  the  Skeena, which h a s  
i t s  source  approximately 40 km t o  t h e  northwest .  It flows i n  

a s o u t h e a s t e r l y  d i r e c t i o n  through the  p rope r ty ,  be fo re  
t u r n i n g  sou th  and w e s t  t o  e n t e r  t h e  P a c i f i c  Ocean a t  Pr ince  

Rupert .  

Four p r i n c i p a l  c r e e k s  d r a i n  the p rope r ty .  The l a r g e s t  
of t h e s e  i s  C u r r i e r  Creek which flows f r o m  t h e  w e s t  and 

converges wi th  t h e  Skeena a t  McEvoy F l a t s .  About  1 k m  t o  t h e  
n o r t h  of t h e  Jackson F l a t s  is Ciscovery Creek, t h e  lower p a r t  

of which t r a v e r s e s  Suncor ‘ 6  l i c e n c e s .  The n o r t h e r l y - f  lowing  
T r a i l  Creek e n t e r s  C u r r i e r  Creek j u s t  above i t s  confluence 

w i t h  t h e  Skeena. I t  d r a i n s  t h e  western s l o p e s  of Mount 
Jackson and h a s  t h r e e  smal l  t r i b u t a r i e s .  The l a s t  creek 

worthy of mention is Jackson Creek which o r i g i n a t e s  near  the 
summi t  of kount Jackson. It i s  e n t i r e l y  contained wi th in  t h e  

l i c e n c e s  and e n t e r s  t h e  Skeena a t  t h e  e a s t e r n  end of Jackson 
F l a t s .  
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The h i g h e r  s l o p e s  and r i d g e  t o p s  above the tree l i n e ,  

(about  1,500 metres), are  s p a r s e l y  vege ta t ed .  Lower slopes 
and most v a l l e y  bottoms are dense ly  covered by sp ruce ,  

balsam, cottonwood and birch. Considerable  q u a n t i t i e s  of 
d e a d f a l l  make t r a v e r s i n g  a slow and l a b o u r i o u s  task.  The  

only open areas covered by g ras s l and  and ber ry-bear ing  sh rubs  
are around McEvoy and Jackson F l a t s  and t h o s e  areas above t h e  

t r e e l i n e .  

4.4 Access 

A t  t h e  t i m e  of w r i t i n g  t h e  o n l y  f e a s i b l e  means of 
a c c e s s  t o  t h e  p rope r ty  i s  by a i r .  A good a i r s t r i p ,  capable  

of t a k i n g  a CC3 o r  a Cariboo a i r c r a f t ,  i s  l o c a t e d  a t  t h e  
confluence of the Skeena and Kluatantan Rivers .  From t h i s  

p o i n t  the  p r o p e r t y  i s  f i v e  minutes f l i g h t - t i m e  by 
h e l i c o p t e r .  

The B r i t i s h  Columbia Rai lway's  Cease Lake r a i l - l i n e  runs  

by t h e  n o r t h e a s t  corner of the p rope r ty .  Though t h e  ac tua l  
t r ackage  ends  a t  Chipmunk Creek, some 30 km t o  t h e  south the 
road-bed i s  graded up t o  the Klua tan tan  River ( F i g u r e  2 ) .  

4.5 Reclamation 

No Mechanical work w a s  performed on  t h e  l i c e n c e s  i n  
1985. 
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The base camp was a t  t h e  confluence of t h e  Skeena and 

KlUa tan tan  Rivers  on a s i t e  which w a s  o r i g i n a l l y  u t i l i z e d  
dur ing  t h e  c o n s t r u c t i o n  of t h e  B.C. R a i l  l i n e  through t h e  

a r e a .  Our camp u t i l i z e d  t e n t  frames which were b u i l t  by 
Imper ia l  Metals C o .  f o r  t h e i r  e x p l o r a t i o n  of t h e  a r e a .  These 

t e n t  frames are p r e s e n t l y  owned by t h e  Love B r o s . ,  
o u t f i t t e r s ,  of Smithers ,  B.C. 

A t  t h e  conclus ion  of a c t i v i t i e s  i n  t h e  a r e a  t h e  camp 
w a s  c leaned up, garbage p i t  f i l l e d  i n ,  and a l l  traces of our  

presence removed. 

4.6 Drainage 

The major r i v e r  of the area i s  t h e  Skeena which has  i t s  
heaawaters  some 40 km t o  t h e  n o r t h .  Severa l  t r i b u t a r i e s  t o  

t h e  Skeena d r a i n  t h e  area. They a r e  t h e  Kluatantan River and 
C u r r i e r ,  T r a i l ,  Jackson and Falconer  Creeks.  

T h e  Skeena i s  a f o u r t h  o r d e r  s t r eam a t  t h i s  l o c a t i o n  

( S t r a h l e r ,  1957) whi le  Klua tan tan ,  C u r r i e r  and Falconer  are 
t h i r d  o r d e r  streams. Jackson Creek is a second order stream. 
Two others, Cavea and Michele Marie C r e e k s  are f i r s t  o r d e r  

s t reams and d r a i n  the  no r th - f ac ing  s l o p e s  of Mount Jackson. 

Ca lcu la t ed  flows f o r  s t u d y  a r e a  t r i b u t a r i e s  a r e  shown i n  
Table 4.  The data shows t h a t  t h e  Klua tan tan  River i s  
t h e  major t r i b u t a r y  w i t h  a n  e s t i m t e d  mean annua l  flow of 15 
c u b i c  metres per second (crns), followed by C u r r i e r  (4 .4  cms), 

T r a i l  (1.8 crns) and Fa lconer  (.El crns) Creeks r e s p e c t i v e l y .  
Maximum monthly d i scha rge  i n  s tudy  area t r i b u t a r i e s  l i k e l y  

occur s  i n  June owing t o  snowmelt; flows decrease  t h e r e a f t e r .  

1 Envirocon s tudy  p.  9.  
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TABLE 4 

E s t i m a t e d  Discharges f o r  Streams i n  t h e  Mount Jackson Study Area 

Discharges 
Maximum Minimum 

T r i b u t a r y  A r e a  Mean Annual Nonthly Monthly 

(km2) (ems 1 ( cms 1 ( c m s  ) 

Jackson Creek 7.3 0 . 2 1  0.74 0.021 
Falconer  Creek 26 .0  0.81 2 . 9  0.061 
T r a i l  Creek 62.0 1 .6  6.4 0.16 
C u r r i e r  Creek 150.0 4.4 16.0 0.44 
Kluatantan h i v e r  510.0 15.0 53.0 1.50 

4.7 C l i m a t e  

The climate i s  c h a r a c t e r i z e d  by s h o r t ,  c o o l  summers and 
cold w i n t e r s .  This  is due t o  the f r equen t  i n f l u x e s  of 

c o n t i n e n t a l  a r c t i c  a i r  and t h e  occur rences  of moist  P a c i f i c  
a i r .  P r e c i p i t a t i o n  is r e l a t i v e l y  l i g h t  by comparison w i t h  

coastal r e g i o n s .  P r e c i p i t a t i o n  i s  d i s t r i b u t e d  f a i r l y  evenly  
throughout  the y e a r .  
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Four Min i s t ry  of Environment (MOE) s t a t i o n s  have been 

s e l e c t e d  t o  provide  an  i n d i c a t i o n  of t h e  Mount Jackson 
c l i m a t e .  These s t a t i o n s ,  w i th  t h e i r  l o c a t i o n s ,  e l e v a t i o n s ,  

p e r i o d s  of r eco rd  and t h e  type  of data c o l l e c t e d  are shown i n  
Table 5. Monthly average minimum and maximum tempera tures  

and average monthly p r e c i p i t a t i o n  data f o r  each  s t a t i o n  are 
shown i n  Table 6.1 

long-term averages  (30 year  no rma l s ) ,  c a l c u l a t e d  by t h e  MOE: 

long t e r m  ex t remes  are not  a v a i l a b l e .  The d a t a  i n d i c a t e s  

t h a t  c l i m a t i c  c o n d i t i o n s  i n  t h e  s t u d y  area c a n  be expected t o  
conform t o  the gene ra l  d e s c r i p t i o n  g iven  above. 

The d a t a  shown are p r e d i c t e d  

A s  i s  ev iden t  from Table 6 ,  no  d a t a  i s  availa?Jle for 
such c l i m a t i c  f a c t o r s  as wind, s o l a r  r a d i a t i o n ,  c loud ,  fog ,  

p r e c i p i t a t i o n  i n t e n s i t y  or e v a p o t r a n s p i r a t i o n  e i t h e r  f o r  t h e  
r eg ion  or t h e  s tudy  a r e a .  

TABLE 5 

Climate S t a t i o n s  Used t o  I n d i c a t e  Regional C l ima t i c  Condi t ions  

Distance From Per iod  of 
S t a t i o n  L a t i t u d e  Longitude E leva t ion  Study Area Record ( y r )  
h l u a t a n t a n  56"52'N 128"14'W 81 1 1 0  km N .  3 
Chipmunk 56O42'h 127'50'W 72 3 25 km S . E .  3.5 

Mosque C r .  56'31" 127"35'W 655 4 5  km 5.E. 3.5 

Didene 57"17 'N 12E052 'W 1,343 70 km N . W .  6 

Envirocon s tudy .  pg. 7 .  
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4.b W i l d l i f e  

The p r o j e c t  area i s  known t o  c o n t a i n  mose, dee r ,  

ca r iboo ,  wolves and g r i z z l y  and b lack  b e a r s .  

Curing t h e  1985 season b l a c k  b e a r s  were t he  on ly  f o r m  of 
l a r g e  w i l d l i f e  seen .  A y e a r l i n g  b lack  bear  came i n t o  our  

base camp on s e v e r a l  occas ions .  

Though t h e  bulk of our  work was done below the t r e e l i n e  no 

animals  were seen along t h e  streams or  on t h e  s l o p e s  w i t h i n  

the  work area.  

5.0 WORK LONE Oh MOUNT JACKSON FROJECT AREA 

5 . 1  Hi s to ry  

T h e  e a r l i e s t  r e f e r e n c e  t o  coal occur rences  i n  the r e g i o n  
was i n  1899 by V.H.  Dupont of t h e  Federa l  Department of 

hai lways.  In  1900 a Geological  Survey r e p o r t  announced t h e  

p o s s i b i l i t y  of l a r g e  volumes of a n t h r a c i t i c  coa l  of 

Cretaceous age i n  t h e  a r e a .  
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staticn 

- - - 6.2 13.E 16.9 19.3 17-8 l3.3 6.6 - - 
- - - -1.7 1.2 3.8 5.5 5.1 2.4 -.1 - - 
- - - 3.2 7.5 10.3 12.4 11.5 7.8 3.2 - - 

- - - - 23.3 29.2 29.2 32.0 23.7 - - - 

-21.2 -6.6 -1.0 6.0 12.5 16.1 28.8 17.2 11.9 4.1 4.7 -lG.5 
-14.3 -15.2 - L O  4.0 -1.3 3.0 5.1 4.7 1.0 -2.9 -8.7 45.4 
-17.8 -10.9 6.0 -2 5.6 9.5 12.0 11.0 6.5 -6 -6.7 -13.0 

- - - 6.5 13.2 17.0 19.8 28.1 12.6 4.6 4.5 - 
- - - -5.2 -.7 3.0 5.3 4.8 -8 -3.1 -8.5 - 
- - - .6 6.2 l0.0 12.6 11.5 6.7 -7 -6.5 - 

-12.4 -6.7 -2.2 3.9 9.8 l3.8 14.5 14.5 9.9 3.3 4.6 -9.9 
-23.5 -16.1 -12.7 -6.5 -2.4 -9 2.7 2.2 -.7 4.3 -1l.6 -17.4 
-16.5 -11.4 -7.4 -1.3 3.7 7.4 9.1 8.3 4.6 -0.5 -8.1 -13.6 
25.1 X.1 12.7 16.6 23.2 35.7 43.0 41.1 37.3 33.6 27.0 29.6 
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In  1903 J .  McEvoy explored t h e  a r e a  f o r  p o s s i b l e  

co rmerc i a l  c o a l  occur rences  and found a 2 m seam o n  Ciscovery 
Creek. On the s t r e n g t h  of t h i s  exposure  and o t h e r  

i n d i c a t i o n s ,  he  s t a k e d  c l a ims  cove r ing  1 4  squa re  m i l e s .  The 

fol lowing year  W.W. Leach s taked  an a d d i t i o n a l  16 square  

miles on beha l f  of t h e  Western Developrent Company. Fur ther  
large c la ims  w e r e  acqui red  by t h e  B,C .  A n t h r a c i t e  Company 

between 1909 and 1912. I n  1911 and 1912, G . S .  Malloch of t h e  
Geological  Survey examined t h e  coa l  f i e l d  and a summary of 

h i s  r e p r t  i s  t o  be found i n  "Coal F i e l d s  of B r i t i s h  
C o l u m b i a " ,  1915. H e  measured three s e c t i o n s ,  i nc lud ing  one 

on kount Jackson where he  recorded 17 s e p a r a t e  c o a l s  r ang ing  
from 0.3 rn t o  2 m t h i c k .  

L i t t l e  f u r t h e r  work w a s  done on  the  a r e a  u n t i l  1948 when 
a Geological  Survey p a r t y  under A.F. Buckham and B.A. Latour 

mapped t h e  coal f i e l d .  The r e s u l t s  of t h i s  survey  are 
publ i shed  i n  G.S.C. B u l l e t i n  16 - "The Goundhog C o a l f i e l d ,  

B r i t i s h  Columbia". Over 60 s e p a r a t e  c o a l  l o c a l i t i e s  were 
recorded throughout  the coal f i e l d ,  s e v e r a l  of which included 

mre t h a n  one seam. The coa l -bear ing  s t r a t a  were a s s i c p e d  t o  
the Upper Jurassic-to-Lower Cretaceous Hazelton Group. 

I n  1968 Coastal C o a l  L t d .  s e n t  a p a r t y  of g e o l o g i s t s  t o  
examine c l a i m s  s taked  two y e a r s  p rev ious ly .  The fol lowing 

year  Placer Development, Q u i n t a n a  k i n e r a l s  and t h e  Nat iona l  
Coal Corpora t ion  mapped 200 square  m i l e s  and d r i l l e d  6 ho le s .  

They concluded t h a t  t h e  p o s s i b l e  reserves cou ld  t o t a l  4 
b i l l i o n  t o n s .  
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I n  1973, 1976 and 1979 t h e  Geological  Survey i n i t i a t e d  
work i n  t h e  Groundhog area and B o w s e r  Basin i n  gene ra l .  This  

work was of a r e g i o n a l  reconnaissance n a t u r e ,  p r i m a r i l y  

i n v e s t i g a t i n g  d e p o s i t i o n a l  and s t r u c t u r a l  t r e n d s  and inc luded  
o n l y  minor work on t h e  c o a l .  

5.2 Previous Work By Suncor  

Curing 1981 John Davies ( a  p r o j e c t  g e o l o g i s t  wi th  
Suncor)  appra i sed  t h e  p o t e n t i a l  of t h e  Groundhog C o a l f i e l d  

and examined the p r o b a b i l i t y  of acqu i r ing  coal l i c e n c e s .  The 
a p p r a i s a l  culminated i n  a recommendation t o  apply f o r  coal 
l i c e n c e s  i n  t h e  Mount Jackson a r e a .  Fu r the r  t o  t h e  
recommendation 29 l i c e n c e s  covering 6903 h e c t a r e s  were i s s u e d  

t o  Suncor February 19 ,  1982. 

Luring the summer of 1982 reconnaissance  mapping was 
c a r r i e d  o u t  over  the l i c e n c e  area from f l y  camps e s t a b l i s h e d  

a t  weekly i n t e r v a l s  from a base camp a t  Bear Lake 
approximately 110 k m  t o  the s o u t h e a s t .  The programme 

accomplished mapping of the  p r i n c i p a l  d ra inage  a r e a s  and  
e s t a b l i s h i n g  t h e  l o c a t i o n  of c o a l  outcrops and the c o l l e c t i o n  

of c o a l  samples f o r  a n a l y s i s .  

During August, 1983 S u n c o r ' s  f i e l d  personnel  moved t h e i r  
camp from Bear Lake t o  the Mount Jackson p r o j e c t  area. A 

base camp w a s  established a d j a c e n t  t o  t h e  a i r s t r i p  a t  t h e  
confluence of t h e  Skeena and Kluatantan Rivers .  
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The b u l k  of t h e  f i e l d  work c o n s i s t e d  of g e o l o g i c a l  

mapping. The mapping was done u s i n g  a e r i a l  photographs which 
had been en larged  t o  scale 1:5,000. Data p laced  on t h e s e  

photographs was la ter  pos ted  t o  maps. 

F i e l d  personnel  were l i f t e d  o n t o  t h e  m r k  a r e a  by 
h e l i c o p t e r  d a i l y  and geo log ica l  mapping w a s  carried o u t  on 

a l l  of Suncor ' s  c o a l  l i c e n c e s .  S ix t een  t r e n c h e s ,  f o r  a t o t a l  
of 1 0 2 . 4  m w e r e  dug on l i c e n c e s  7363, 7369, 7370 and 7371. 

S t r a t i g r a p h i c  s e c t i o n s  w e r e  c o n s t r u c t e d  based on  data 

ga thered  on t r a v e r s e s  on the exposed south-facing slopes of 

Mount Jackson and Falconer  Mountain. 

5.3 Work Performed i n  1985 

On  August 1, 1985, S u n c o r ' s  f i e l d  personnel  moved i n t o  
camp a t  t h e  mouth of the Klua tan tan  River .  The camp had been 

cons t ruc t ed  dur ing  the  p rev ious  week by VAN ALPHEN 

EXPLORATION SERVlCES LTC. of Smithers ,  B.C. The e x p l o r a t i o n  

p a r t y  c o n s i s t e d  o f :  

John F i s h e r  
Owen Cullingham 

Kevin Brown 
J a n e t  Kerr 

Greg Cave 
A r l i s s  C o l l i n s  

Joe Meier 
Suzanne P e r r a u l t  

Henk Van Alphen 

P r o j e c t  Geologis t  
Geo log i s t  and Par ty  Chief 

Geologis t  and Ceputy Pa r ty  Chief 
Geo log i s t  

Geological  A s s  i s t a n t  
Geological  A s s i s t a n t  

He l i cop te r  P i l o t  
Cook 

E x p e d i t o r  
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The movement of personnel  was made using a B e l l  206B 

h e l i c o p t e r  t o  t a k e  t h e  personnel  o u t  on  traverses i n  t h e  

morning, and t o  p i c k  them up and r e t u r n  them to  camp i n  t h e  

evening. Curing t h e  f i r s t  h a l f  of August our  h e l i c o p t e r  was 
r e q u i s i t i o n e d  by the B.C. Cepartment of F o r e s t s  t o  assist  i n  

f o r e s t  f i r e  f i g h t i n g .  As a r e s u l t  of t h i s  w e  were o b l i g e d  t o  
s h a r e  a h e l i c o p t e r  w i t h  t w o  o t h e r  e x p l o r a t i o n  p a r t i e s ,  each 

being a t  least  f o r t y  a i r  m i l e s  d i s t a n t .  The n e t  r e s u l t  was 
less than  s a t i s f a c t o r y ;  w e  seldom had t h e  h e l i c o p t e r  f o r  more 

than  f o r t y  m i n u t e s  per day. This i n f l u e n c e d  t h e  planning as  
t o  which t r a v e r s e s  could  be done t o  f u l l y  u t i l i z e  our  

personnel .  

The bulk of t h e  work c o n s i s t e d  of t r a v e r s e s  and 
reconnaissance  mapping t o  the sou th  and w e s t  of o u r  e x i s t i n g  

l i c e n c e s  i n  an  e f f o r t  t o  f i n d  c o a l  where t h e  s t r u c t u r e  would 
be conducive t o  convent iona l  m i n i n g  techniques .  

Wherever c o a l  w a s  found it w a s  t renched  and sampled. 
C o a l  samples were s e n t  t o  B i r t l e y  Coal and Minerals  Tes t ing  

i n  Calgary for a n a l y s i s .  R e s u l t s  of a n a l y s i s  are a t t a c h e d  a s  
Appendix B. 

A s  w e l l  as  explorinc,  f o r  c o a l  occu r rences  personnel  
cons idered  the a d v i s a b i l i t y  of main ta in ing  l icences where t h e  

geologic  s t r u c t u r e  appeared extremely complex and/or  t h e  c o a l  

w a s  of i n f e r i o r  q u a l i t y .  This  r e s u l t e d  i n  a recommendation 

t h a t  some of o u r  l i c e n c e s  be allowed t o  l a p s e .  
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Coal occurrences  found elsewhere have l ed  t o  a 
recommendation t h a t  20 mre  l i c e n c e s  be a p p l i e d  f o r  i n  a n  
a r e a  a d j a c e n t  t o  our  p r e s e n t  ho ld ings .  The geologic  

s t r u c t u r e  t o  the w e s t  appears  less complex t h a n  o t h e r  a r e a s  

of the ho ld ings .  I f  so, t h i s  area would add s i g n i f i c a n t l y  t o  

t h e  p o t e n t i a l  of t h e  Mount Jackson p rope r ty .  

Thanks t o  t h e  sha rp  eye of M r .  Kevin Brown an  o l d  p o r t a l  

was found where w e  had not p rev ious ly  found any w o r t h w h i l e  

c o a l  ou tc rops .  The portal  w a s  s o m e  10 metres above t h e  c reek  
bed on Augustine Creek approximately 100 metres from i t s  

conf luence  wi th  C u r r i e r  Creek. An o l d  ad i t  s i t e  no t  
p r e v i o u s l y  found was loca ted  along T r a i l  Creek by J a n e t  K e r r  

and A r l i s s  C o l l i n s .  
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6.0  GEOLOGY 

6 .1  Regional S t r a t i g r a p h y  

The Mount Jackson p r o p e r t y  i s  s i t u a t e d  a t  t h e  southern  
margin of t h e  Groundhog coal f i e l d  which l i e s  i n  t h e  

n o r t h e a s t e r n  s e c t i o n  of t he  B o w s e r  Basin.  

T h e  Bowser Basin developed from t h e  Hazelton t rough.  

Curing the Middle J u r a s s i c ,  u p l i f t  of t h e  e a s t - n o r t h e a s t e r l y  

t r end ing  Skeena a r c h  d iv ided  the Hazelton t rough t o  f o r m  t h e  
Bowser Basin t o  the North and Nechako Basin t o  t h e  South, 

(Tipper  and Richards,  1976) .  Concurren t ly ,  u p l i f t  of t h e  

S t i k i n e  a r c h  t o  the n o r t h  of t h e  b a s i n ,  and t h e  i n i t i a l  

u p l i f t  of t h e  Omineca C r y s t a l l i n e  B e l t  t o  t h e  eas t ,  r e s u l t e d  
i n  a d e p o s i t i o n a l  b a s i n  t h a t  opened westward. 

U p l i f t  and subs idence  du r ing  t h e  m i d d l e  J u r a s s i c  and 
Ea r ly  Cretaceous,  r e s u l t e d  i n  t h e  d e p o s i t i o n  and accumulation 

of marine and non-marine sedimentary r o c k s  and minor b a s i c  
vo lcan ic  rocks .  Sediment source  w a s  p r i m a r i l y  from t h e  

Skeena a r c h  and the S t i k i n e  a r c h .  A t  t h e  Groundhog c o a l  

f i e l d ,  the major sedimentary source  was predominately f r o m  
t h e  e a s t  or n o r t h e a s t ,  (Bus t in  and Moffat ,  1983) .  

Environments of d e p o s i t i o n  range  from f l u v i a l  through 
d e l t a i c  t o  p ro -de l t a  slope which were a l l  accompanied by a 

slow r a t e  of subs idence ,  (Dav ies ,  1982) .  
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The strata which accumulated i n  the B o w s e r  Bas in  

i n i t i a l l y  were c a l l e d  t h e  Bowser Assemblage and w e r e  thought  
t o  range i n  age from Upper J u r a s s i c  t o  Lower Cretaceous,  

(Souther  and Armstrong, 1966) .  Later s t u d i e s  of t h e  Bowser 

Basin show t h a t  Middle J u r a s s i c  sediments  a r e  a l s o  present ,  
(Eisbacher ,  1974) .  

Fu r the r  s t u d i e s  by Tipper  and Richards,  (1976) ,  r e s u l t e d  

i n  t h e  s u b d i v i s i o n  of t h e  Bowser Basin s t r a t i g r a p h y  i n t o  two 

groups: t h e  B o w s e r  Lake Group and t h e  Skeena Group. 

The Middle Jurassic-to-Upper Jurassic Bowser Lake Group 
i s  c h a r a c t e r i s e d  by r e g r e s s i v e ,  a l l u v i a l - d e l t a i c  s lope  

sed imenta t ion ,  (Tipper and Richards,  1976) .  I t  i s  
unconfornably o v e r l a i n  by the Ear ly - to - l a t e  Cretaceous Skeena 

Group .  T h e  t a b l e  of format ions ,  ( T a b l e  7 ) ,  i l l u s t r a t e s  t h e  
r e l a t i o n s h i p  between t h e  v a r i o u s  nomenclature used i n  former 

s t u d i e s .  

I n  t h e  Groundhog coal f i e l d ,  t h e  s t ra t igraphic  sequence 

d i f f e r s  from the surrounding Bowser Eas in .  Bus t in  and Moffat 

(1963) ,  n o t e  t h a t  s t r a t a  e q u i v a l e n t  t o  the  Bowser Lake Group 
are o v e r l a i n  by a success ion  of non-marine s t ra ta  tha t  are 
d i s s i m i l a r  t o  t h e  Skeena Group. Bus t in  and Moffat ,  (19831, 
d i v i d e  t h e  s t ra ta  of the Groundhog c o a l f i e l d  i n t o  four  u n i t s  
which a r e :  t h e  Jackson, C u r r i e r ,  McEvoy and Devi ls  C l a w  

u n i t .  T h e  Jackson u n i t  and C u r r i e r  u n i t  are of Middle and 

Upper J u r a s s i c  age,  r e s p e c t i v e l y ,  and are  cons ide red  t o  be 
e q u i v a l e n t  t o  t h e  Bowser Lake Group. 
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These u n i t s  are o v e r l a i n  by t h e  McEvoy and Gevi ls  Claw 

u n i t s  which a r e  of L o w e r  Cretaceous age.  B u s t i n  and Mof f a t ,  
(19&3) ,  a l s o  n o t e  t ha t  a f i f t h  u n i t ,  t h e  P r u d e n t i a l  Unit ,  can 

a l s o  be found w i t h i n  t h e  Groundhog c o a l f i e l d .  Th i s  u n i t  i s  
be l i eved  t o  be a c o a r s e r  e q u i v a l e n t  of the C u r r i e r  u n i t .  

O f  the  f o u r  main u n i t s ,  o n l y  t h e  Jackson u n i t  i s  
r e g i o n a l l y  e x t e n s i v e .  The C u r r i e r ,  McEvoy, and D e v i l ' s  Claw 

u n i t s  are r e s t r i c t e d  t o  t h e  Groundhog c o a l f i e l d ,  (Bus t in  and 
Moffat ,  1983) .  

The Mount Jackson u n i t  unconformably o v e r l i e s  t h e  
vo lcan ic  rocks of t h e  Takla-Hazelton assemblage. Bus t in  and 

Moffat ,  (19&3) ,  sugges t  t h a t  t h e  Jackson u n i t  i s  
predominately marine b u t  p r o g r e s s i v e l y  coarsens upwards. The 

u n i t  i s  comprised of s h a l e ,  s i l t s t o n e ,  minor sandstone and,  
l o c a l l y ,  conglomerate.  

The C u r r i e r  u n i t  g r a d a t i o n a l l y  o v e r l i e s  t h e  Jackson u n i t  
and i s  t h e  main coal bear ing  u n i t  i n  the Goundhog f i e l d .  The 

u n i t  c o n s i s t s  of t h i n - t o - t h i c k l y  bedded sands tone ,  minor 
s h a l e ,  s i l t s t o n e ,  and c o a l  and i s  considered t o  be p r i m a r i l y  

f l u v i a l  i n  o r i g i n ,  (Bus t in  and k o f f a t ,  1983) .  

Conformably ove r ly ing  t h e  C u r r i e r  u n i t  i s  t h e  McEvoy 
u n i t  which i s  comprised of a t h i c k l y  in te rbedded  sequence of 

s i l t s t o n e ,  shale, minor l imes tone ,  c o a l ,  sandstone and 
conglomerate.  
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Stra ta  w i t h i n  t h e  lower sequence sugges t  bo th  a marine 
and non-marine environment.  The occurrence  of belenmites i n  
t h e  lower par t  of the sequence sugges t s  t h a t  the s t r a t a  a r e  

marine. T h e  remaining upper sequence i s  though t  t o  be 

l a c u s t r i n e  i n  o r i g i n ,  ( B u s t i n  and Moffat ,  1 9 8 3 ) .  

The f i n a l  u n i t  i n  t h e  s t r a t i g r a p h i c  sequence i s  t h e  
Devi ls  C l a w  u n i t .  This u n i t  conformably o v e r l i e s  the McEvoy 

u n i t  and i s  p r i m a r i l y  comprised of massive conglomerate w i t h  

minor shale, s i l t s t o n e  and sands tone .  The u n i t  g e n e r a l l y  

coarsens  upwards and i s  cons idered  t o  be f l u v i a l  t o  a l l u v i a l  
f an  and p l a i n  d e p o s i t s  c h a r a c t e r i s t i c  of b ra ided  s t reams.  

6.2 Local S t r a t i s r a p h y  

l h e  s t r a t i g r a p h i c  u n i t s  a s  def ined  by Eus t in  and Moffat 
(1983), have been accepted and adopted by Suncor. Of  the 

fou r  main u n i t s ,  the Jackson and C u r r i e r  u n i t s  are  exposed o n  
the Mount Jackson p r o p e r t y .  

The Jackson u n i t  i s  p r e s e n t  on  t h e  e a s t e r n  p a r t  of Mount 
Jackson and ex tends  t o  Falconer  Mountain, and e a s t  of Tent 

Peg Creek. T h e  C u r r i e r  u n i t  p r i m a r i l y  extends along the  
North Slope of Mount Jackson and downslope t o  C u r r i e r  Creek 

and the Jackson-McEvoy F l a t s  a r e a .  Exposures of the C u r r i e r  
u n i t  a l s o  are  found on t h e  south-western f a c e  of Falconer  

Mountain and t o  the  w e s t  of Tent Peg Creek. 

The Jackson u n i t  and C u r r i e r  u n i t  are  des igna ted  as  t h e  
non-coal bea r ing  or b a r r e n  u n i t ,  and t h e  coa l  bear ing  u n i t  
r e s p e c t i v e l y .  T h e  occur rence  of c o a l  marks t h e  base  of t h e  
C u r r i e r  u n i t .  
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The Jackson u n i t  i s  w e l l  exposed on t h e  sou the rn  f a c e  of 
Mount Jackson and d i s p l a y s  a coarsening  upward sequence which 

i s  g r a d a t i o n a l  w i th  t h e  ove r ly ing  C u r r i e r  u n i t .  E l s e w h e r e ,  

f a u l t i n g  s e p a r a t e s  t h e  t w o  u n i t s .  

C o r r e l a t i o n  of i n d i v i d u a l  s t r a t i g r a p h i c  units or c o a l  
seams cannot be made wi th  any c e r t a i n t y .  Overburden and 
dense v e g e t a t i o n  l i m i t  ou tc rop  exposure t o  above t r e e l i n e  or 
along c reeks .  C o r r e l a t i o n  i s  f u r t h e r  complicated by t h e  l ack  
of s i g n i f i c a n t  marker beds and s t r u c t u r a l  d e f o r m t i o n .  

On the p r o p e r t y  t h e  Jackson u n i t  i s  comprised of marine 
t o  t r a n s i t i o n a l  marine s h a l e ,  s i l t s t o n e  and sands tone .  
Evidence showing t h a t  the  Jackson u n i t  i s  i n  p a r t  marine can 
be found i n  outcrop  on t h e  Skeena River upstream from the 

confluence wi th  t h e  Kluatantan R i v e r .  The outcrop  c o n t a i n s  
numerous b i v a l v e s  i n d i c a t i v e  of a marine o r i g i n .  

T h e  upper s e c t i o n  of the Jackson u n i t  becomes 
p r o g r e s s i v e l y  c o a r s e r  a s  it grades  i n t o  t h e  ove r ly ing  C u r r i e r  
Uni t .  Th i s  s e c t i o n  i s  i n t e r p r e t e d  t o  be a t r a n s i t i o n a l  
marine,  d e l t a i c  d e p o s i t i o n a l  environment. 

S t r a t i g r a p h i c  sequences i d e n t i f i e d  by 6 u s t i n  and Mof f a t ,  
(19&3) ,  as Lower  C u r r i e r ,  ou tcrop  i n  c reeks  on t h e  n o r t h  
slope of Mount Jackson from Jackson Creek t o  Augustine Creek.  

Seve ra l  exposures of coa l  occur as t h i n  seams averaging  less 
t h i n  one metre t h i c k ,  and as  c o a l  bloom. 
exposures o v e r l i e  a sedimentary sequence i n  which t h i n l y  

in te rbedded  dark t o  medium grey mudstones and 6 i l t s t o n e s  
coarsen  upwards t o  light-to-medium grey,  fine-to-medium 

gra ined  sands tone .  

l h e s e  coal 
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Eus t in  and Moffat, (1983), sugges t  t h a t  t h e  coarsening 

upward sequence represents p r o d e l t a ,  d e l t a  f r o n t ,  and d e l t a  
p l a i n  sediments  i n  which the coal and a s s o c i a t e d  sediments 

are i n t e r p r e t e d  t o  be overbank and backswamp d e p o s i t s .  

The i d e a  t ha t  the coarsening  upward sequence i s  capped 
by coal may have been considered i n  p a s t  e x p l o r a t i o n .  Near 

t h e  confluence of Augustine and C u r r i e r  Creeks i s  a 
s t r a t i g r a p h i c  sequence of t h i n l y  bedded mudstone grading 

upwards i n t o  a t h i c k l y  bedded, medium g ra ined  sands tone .  
Above the sands tone ,  no c o a l  or coa l  bloom i s  exposed; y e t ,  

an a d i t  w a s  d i scovered  which appears  t o  e n t e r  t h i s  appa ren t ly  

b a r r e n  sequence. On f u r t h e r  examinat ion,  s m a l l  blocks of 

c o a l  were found nea r  t h e  a d i t .  I t  may be possible tha t ,  even 
though no coal was exposed a t  t h e  s u r f a c e ,  t h e  sequence w a s  
recognized t o  have  the po ten t i a l  f o r  be ing  capped by c o a l .  

6 .3  Regional S t r u c t u r e  

U p l i f t  of t h e  Coas t a l  C r y s t a l l i n e  Complex du r ing  the  

Cretaceous and T e r t i a r y  caused e x t e n s i v e  f o l d i n g  and f a u l t i n g  

wi th in  the Groundhog c o a l f i e l d .  

T h e  s t r u c t u r a l  g r a i n  of t h e  a r e a  i s  r e f l e c t e d  by t h e  

r e g i o n ' s  d ra inage  system. The & a s s  and Skeena River Val leys  

g e n e r a l l y  follow t h e  nor thwes t - to-southeas t  t r e n d  of t h e  

r eg ion .  Eastward and westward flowing t r i b u t a r i e s  f u r t h e r  

d i v i d e  t h e  a r e a  b reak ing  it i n t o  r e c t i l i n e a r  b locks .  
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These r e g i o n a l  l i n e a r  expres s ions  are be l i eved  t o  be 

f a u l t  c o n t r o l l e d  or fol low s u b p a r a l l e l  t o  major s y n c l i n a l  
a x e s .  

Two s i g n i f i c a n t  s y n c l i n a l  s t r u c t u r e s  pass th rough t h e  
r eg ion :  the Skeena Syncl ine ,  and t h e  M t .  Beirnes  Syncl ine .  

T h e  Skeena Syncl ine  t r e n d s  s o u t h e a s t  t o  no r thwes t ,  

fol lowing t h e  Skeena River Val ley .  The s y n c l i n a l  a x i s  
g e n e r a l l y  fo l lows  t h e  Skeena R i v e r ,  b u t  becomes i n d i s t i n c t  
near  t h e  McEvoy F l a t s  area. This could  i n d i c a t e  c l o s u r e  of 

the Skeena s y n c l i n e .  Downstream f r o m  t h e  McEvoy F l a t s  a r e a ,  
t h e  Skeena River fo l lows  the  Skeena f a u l t .  

The M t .  Be i rnes  Syncl ine  l i e s  between t h e  Nass and 

Skeena Rive r  v a l l e y s  and t r e n d s  northwest  t o  s o u t h e a s t .  T h i s  

broad,  open f o l d  i s  w e l l  exposed i n  t h e  McEvoy and Devi ls  
C l a w  u n i t s ,  ( B u s t i n  and h o f f a t ,  1963). 

The Skeena and Nass River  v a l l e y s  are  a l s o  though t  t o  be 
a s s o c i a t e d  w i t h  t h r u s t  f a u l t i n g .  Bus t in  and Moffat ,  (1983 ) ,  

f i n d  t h a t  t h e r e  i s  no evidence of major s t r a t i g r a p h i c  
s e p a r a t i o n .  T h r u s t  f a u l t i n g  w i t h  major displacement  i s  not  

ev iden t  i n  t h e  area a l though l a r g e  s c a l e  t h r u s t  f a u l t i n g  does 

occur .  An example i s  t h e  Groundhog t h r u s t  f a u l t  which is 
s i t u a t e d  2 m i l e s  w e s t  of t h e  Skeena River  and extends 
northwards from C u r r i e r  Creek, (Thompson, 1977). T h i s  f a u l t  

is also r e f e r r e d  t o  as the M t .  Beirnes  - Devi l s  C l a w  t h r u s t ,  
( C a v i e s ,  1982 ) . 
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T h e  Skeena f a u l t ,  extending along the Skeena R i v e r  

downstream from McEvoy F l a t s ,  i s  a l s o  thought  t o  be a t h r u s t  

or h igh  ang le  r e v e r s e  f a u l t ,  (Davies ,  1982) .  An a d d i t i o n a l  

f a u l t ,  c a l l e d  the Deformation f a u l t ,  s p l a y s  f r o m  t h e  Skeena 

f a u l t  and i s  considered to  mark the boundary between the coa l  

and non-coal bea r ing  s t r a t a .  

S m a l l  scale t h r u s t  f a u l t s ,  a s s o c i a t e d  w i t h  numerous 

a n t i c l i n e  s y n c l i n e  pairs ,  a r e  also p r e s e n t ,  p a r t i c u l a r l y  i n  

t h e  C u r r i e r  u n i t .  

The s t r u c t u r a l  s t y l e ,  o r  i n t e n s i t y  and type  o f  f o l d i n g  

i s  related t o  t h e  competency of t h e  d i f f e r e n t  l i t h o l o g i c  

u n i t s .  T h e  competent Devi ls  C l a w  and Upper KcEvoy u n i t s  a r e  

c h a r a c t e r i z e d  by broad,  l o w  ampli tude f o l d i n g .  L e s s  

competent u n i t s ,  such as the Jackson u n i t  have  t i g h t ,  h i g h  

ampl i tude ,  s h o r t  wave l e n g t h  f o l d i n g .  

The c o n t r a s t  i n  competency of t h e  va r ious  u n i t s  causes  

f o l d i n g  i n  which a broad g e n t l e  sync l ine  can be unde r l a in  by 

i n t e n s e l y  fo lded  s t r a t a .  T h i s  may be o c c u r r i n g  o n  a l a r g e  

scale whereby t h e  r e l a t i v e l y  incompetent Jackson u n i t  

i s  used t o  accomodate f o r  t h e  s t r u c t u r a l  fo rces .  



- 29 - 

Overturned f o l d s  w i t h i n  t h e  limbs of t h e  Beirnes  and 
Skeena s y n c l i n e s  i l l u s t r a t e  f o l d i n g  o n  a l a r g e  scale. To the  

w e s t  of the Beirnes  s y n c l i n a l  h inge ,  f o l d i n g  i s  over turned  to  
t h e  southwest and appears  as l a r g e  s c a l e  f o l d s .  
N o r t h e a s t e r l y  over turned  f o l d s ,  t o  the e a s t  of t h e  hinge 
appear as t i g h t e r  folds .  Th i s  t e n d s  t o  g i v e  v a l i d i t y  t o  t h e  
i n t e r p r e t a t i o n  of major f o l d  s t r u c t u r e s  i n  t h e  a r e a  a s  
opposed t o  f a u l t i n g .  

T h e  Jackson u n i t ,  and o t h e r  less competent u n i t s ,  are  
s u b j e c t  t o  the m o s t  over turned  fo ld ing  whereas t h e  most 

competent u n i t s ,  l i k e  the  McEvoy and Devi l s  Claw, would 
d i s p l a y  the broader, r e g i o n a l ,  s y n c l i n a l  s t r u c t u r e s .  

6 .4  Local S t r u c t u r e  

I n t e n s i v e  f o l d i n g  and i n s u f f i c i e n t  ou tc rop  on  the  

p r o p e r t y  makes it d i f f i c u l t  t o  determine t h e  l o c a l  s t r u c t u r e  
and i t s  c o n t i n u i t y .  S t r i k e  and d i p  d i r e c t i o n s  are  very 
v a r i a b l e  and sugges t  a complex s t r u c t u r e :  however, t h e  
v a r i a t i o n  i s  probably mre of a r e s u l t  of l o c a l  deformation 
masking a s t r u c t u r e  which conforms t o  the r e g i o n a l  p a t t e r n .  

Folding g e n e r a l l y  fo l lows  a nor thwes t  - s o u t h e a s t  t r e n d .  
The f o l d i n g  i s  o f t e n  i n t e n s e  and t i g h t  b u t  can a l s o  be broad 

and open. T igh t  f o l d i n g  i s  p a r t i c u l a r l y  n o t i c e a b l e  i n  t h e  
Jackson Unit  i n  which a n t i c l i n e  - s y n c l i n e  p a i r s  and r e l a t e d  
t h r u s t  f a u l t i n g  a r e  commn. 
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Bust in  and Moffat ,  (19831, n o t e  t h a t ,  r e g i o n a l l y ,  bo th  
the C u r r i e r  and Jackson Uni t s  a r e  t i g h t l y  fo lded  and may 
r e p r e s e n t  d r a g  or p a r a s i t i c  f o l d i n g ,  t h a t  is a s s o c i a t e d  wi th  
buckl ing  and bedding p l ane  s l i p  of a mega-structure .  The 
C u r r i e r  and Jackson u n i t s  would r e f l e c t  the compressional and 
t e n s i o n a l  f o r c e s .  More competent u n i t s ,  such a s  t he  C e v i l s  
C l a w  would d e f i n e  t h e  mega-structures .  

The t i g h t  f o l d i n g  i n  t h e  southern slope of Mount Jackson 
might be i n t e r p r e t e d  as r e f l e c t i n g  the t e n s i o n a l  and 
compressional f o r c e s  of a l a r g e r  s t r u c t u r e  s u c h  as t h e  
southern  c l o s u r e  of t h e  Skeena Syncl ine .  

Competency c o n t r a s t ,  and a s s o c i a t e d  v a r i a t i o n  i n  f o l d  
s t y l e ,  is d i sp layed  on t h e  southwestern f a c e  of Falconer  
Mountain where an  open g e n t l y  plunging sync l ine  i s  unde r l a in  
by t h e  t i g h t l y  fo lded  s t r a t a  of t h e  Jackson Unit .  O t h e r  

examples of i n t e n s i v e  f o l d i n g  of t h e  Jackson Unit  are exposed 
on t h e  s o u t h e a s t  f a c e  of Mount Jackson and on t h e  no r th  f a c e  
of Falconer  Mountain. 

The d ra inage  system i s  g e n e r a l l y  c o n t r o l l e d  by t h r u s t  o r  

block f a u l t i n g .  Some f a u l t s  d e f i n e  t h e  coal/non-coal bear ing  
boundary such a s  Ceformation f a u l t ,  and a t  a n  unnamed f a u l t  
on Tent Peg Creek. T igh t  f o l d i n g ,  p a r t i c u l a r l y  i n  t h e  
Jackson Un i t ,  i s  very i n t e n s e  ad jacen t  t o  t h e s e  f a u l t s .  



- 31 - 

In  some a r e a s  t h e  coal i n  the u n i t s  has  undergone 

e x t e n s i v e  s h e a r i n g  and deformation. Elsewhere, t h e  c o a l  is 
s t r u c t u r a l l y  thickened w i t h i n  t h e  a x i s  of t i g h t  f o l d s .  A n  

example of t h i s  can be seen a t  s t a t i o n  GH-85-75 l o c a t e d  w e s t  

of Tent Peg Creek. A t  t h i s  s t a t i o n  i s  a zone of s t r u c t u r a l l y  

th ickened  coal, approximately 14 metres t h i c k ,  t h a t  i s  
s i t u a t e d  i n  t h e  h inge  of a l a r g e  over turned  a n t i c l i n e .  

The a r e a  w e s t  o f ,  and a d j a c e n t  t o ,  t h e  Mount Jackson 
p r o p e r t y  w a s  examined and appears s t r u c t u r a l l y  a t t r a c t i v e  as 
a mining s i t u a t i o n .  The a r e a  sur rounds  t h e  conf luence  of 

C u r r i e r  and Lavea Creeks and i s  found t o  be i n  an  open, 

g e n e r a l l y  f l a t ,  v a l l e y .  Limited outcrops  h e r e  d i s p l a y  very 

g e n t l y  dipping beds.  The l o c a t i o n  and s t r u c t u r e  w o u l d  appear 

t o  be favourable  f o r  mining. 

7 . 0  COAL - 
7 . 1  A r e a l  C i s t r i b u t i o n  and Con t inu i ty  

The preponderance of c o a l  ou tcrops  on  the M t .  Jackson 

p r o p e r t y  a r e  cen t r ed  around the peak of the mountain and 

along t h e  r i d g e  which t r e n d s  eas t -wes t  from t h e  peak. The 

reasons f o r  t h e  d i s p r o p o r t i o n a t e l y  h igh  number of ou tc rops  i n  
t h i s  a r e a ,  when compared t o  t h e  p rope r ty  as a whole, is n o t  
t h a t  the good coal i s  r e s t r i c t e d  t o  the h ighe r  a r e a s  but  

rather t h a t :  
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0 The a r e a  i s  above the t r e e l i n e  i n  an a l p i n e  environment 

where v e g e t a t i o n  is sparce- to-nonexis tan t .  

0 The main c o a l  exposures are  a s s o c i a t e d  wi th  a h a r d ,  
c l i f f - fo rming ,  s a n d s t o n e / s i l t s t o n e  sequence. 

0 T h e  southern  f ace ,  where most of t he  c o a l  seams a r e  

seen ,  forms t h e  no r the rn  w a l l  of a v a l l e y  which i s  t h e  

r e s u l t  o f  f a u l t i n g ,  and where t h e  coal measures have 
been u p l i f t e d .  

0 The m a j o r i t y  of t h e  coal exposures are  on  a south-facing 

slope and t h e r e f o r e  not  covered by v e g e t a t i o n  a s  are the 

n o r t h  f ac ing  s l o p e s .  T h i s  i s  a r e s u l t  of c l i m a t i c  and 
topographic  environmental  f a c t o r s  which favour mois ture  

r e t e n t i o n  and,  t h e r e f o r e ,  growth on  no r th - f ac ing  
s l o p e s .  

D G l a c i a l  debris and s u r f i c i a l  m te r i a l  have  been eroded 
from the upper s lopes  and depos i ted  on t h e  lower, more 

g e n t l y  d ipping ,  s l o p e s  and f l a t l a n d s .  

0 The h i g h e r  e l e v a t i o n s ,  where t h e  c o a l s  a re  seen ,  are  
s t i l l  being a c t i v e l y  eroded. The prime e r o s i o n a l  

f a c t o r s  a r e  f r o s t  a c t i o n  and snowmelt runoff  which 

expose t h e  coa lbea r ing  bedrock. 

The c o n d i t i o n s  mentioned above have  r e s u l t e d  i n  many 

more c o a l s  being seen t o  outcrop  a t  t h e  h i g h e r  e l e v a t i o n s  t h a n  on  
t h e  lower s l o p e s  and i n  t h e  v a l l e y s .  
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The coa l  ou tcrop  s i t u a t i o n  is  almost  e n t i r e l y  reversed 

on t h e  l o w e r  s l o p e s  of M t .  Jackson and t h e  f l a t l a n d s  between 

Michele Marie and Auqustine Creeks. 

The smal l  number of ou tc rops  seen  i n  t h e  lower a r e a s  are  t h e  
r e s u l t  of t h e  fol lowing f a c t o r s  : 

0 The lower slopes and f l a t l a n d s  are  mantled by g l a c i a l  
d e b r i s  and outwash m a t e r i a l  eroded from t h e  h ighe r  

e l e v a t i o n s .  

0 B e l o w  approximately 1,500 metres A.S.L. t h e  s l o p e s  a n d  
f l a t l a n d s  are covered by an exceedingly dense growth of 

sp ruce ,  balsam, cottonwood and birch t h a t  i s  almost 
impenet rab le .  

0 Outcrops of rock of any kind may o n l y  be seen  
i n t e r m i t t e n t l y  a long the banks and beds of the s w i f t l y  

flowing streams and very r a r e l y  i n  t h e  f o r e s t  covered 
p o r t i o n s  between them. 

khen one c o n s i d e r s  a l l  of t h e  above f a c t o r s  i t  becomes 

e v i d e n t  t h a t  t h e  p a u c i t y  of coal outcrops  seen i n  t h e  a r e a  of the 

lower s l o p e s  and f l a t l a n d s  does n o t  i n d i c a t e  a lack  of c o a l  b u t  
simply a l ack  of ou tc rop .  
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The conclus ion  drawn from a l l  d a t a  p r e s e n t l y  i n  hand i s  
t h a t  t h e  c o a l s  seen i n  ou tc rop  above t h e  peak of M t .  Jackson 
are also seen along T r a i l ,  Jackson and Michele Marie Creeks.  

They are  almost c e r t a i n l y  p r e s e n t  under m o s t  or  a l l  of t h e  
nor th- fac ing  s lope  of M t .  Jackson and probably a p o r t i o n  of 

t h e  l o w e r  s l o p e s  of M t .  McEvoy. They should  also be p r e s e n t  

under Jackson and McEvoy F l a t s  and extend f o r  some d i s t a n c e  

up t h e  v a l l e y  of C u r r i e r  Creek. This would g i v e  a n  a r e a  of 
some 1 4  km2. 

An o u t l i e r  of t h e  M t .  Jackson c o a l s  i s  also t o  be found 
on t h e  sou the rn  ex t r emi ty  of o u r  l icences.  This  coal 
exposure  h a s  been worked s e v e r e l y  by f r o s t  a c t i o n .  Attempts 
t o  trench th i s  coal were f r u s t r a t e d  when permafros t  w a s  

encountered a t  a depth of approximately 60 c m .  

We have  reached a p o i n t  i n  the  exp lo ra to ry  process 
whereby w e  m u s t  proceed w i t h  a d r i l l i n g  program on t h e  lower 

s l o p e s  and f l a t l a n d s .  This would e n a b l e  us t o  prove or 
d i sp rove  the presence  of a coal d e p o s i t  of s u f f i c i e n t  volume 

and i n  a mineable a t t i t u d e .  

Exposed coal seams along the  r i d g e  a t  M t .  Jackson cannot 
be t r a c e d  along s t r i k e  f o r  more than  a hundred metres b e f o r e  

t h e y  d i sappea r  under  a mantle  of d r i f t .  
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Wherever p r a c t i c a b l e ,  ( t h a t  i s  where coal seams were 
exposed s u f f i c i e n t l y  w e l l  t o  d i s t i n g u i s h  s t r a t i g r a p h y ) ,  coal 
seams w e r e  logged and sampled. S t r a t i g r a p h i c  s e c t i o n s  of 

t h e s e  exposures ,  and corresponding sample a n a l y s e s ,  are shown 
on, “ S t r a t i s r a p h i c  and Ana ly t i ca l  S e c t i o n s “ ,  i n  Appendix A. 

The l o c a t i o n  of a l l  coal seams sampled i n  1983 and 1985 are  
shown on ,  “Sample Locat ion and Analys is  P l an” ,  P l a t e s  9 to  
11. 

7 . 2  Coal C u a l i t y  and Analyses 

Analyses carried o u t  on 36 g rab  and t r e n c h  coa l  samples, 
(1983 and 19851, i n d i c a t e  t h a t  t h e  rank of coa l  v a r i e s  
between subbituminous and a n t h r a c i t e ,  ( a s t m  - d e t e r r i n e d  
us ing  f i x e d  carbon,  v o l a t i l e  m a t t e r  and h e a t i n g  v a l u e ) .  The 

preponderance of samples a n a l y s e  i n  t he  low v o l a t i l e  
bituminous t o  semi-anthrac i te  classes. Table 8 i l l u s t r a t e s  
the  d i s t r i b u t i o n  of c l a s s i f i c a t i o n  and F igure  4 g r a p h i c a l l y  
demonstrates  t h e  range of ana lyses .  

I t  should  be noted  h e r e  t h a t  the  v a r i a t i o n  i n  c o a l  rank  i s ,  

t o  some degree,  suspect .  These c o a l s  of lower rank a r e  
g e n e r a l l y  from ou tc rops  which a re  a t  t h e  h i g h e s t  e l e v a t i o n s .  
These c o a l s  are n o t  on ly  oxid ized  b u t  have a l s o  been 
s u b j e c t e d  t o  permafros t  a c t i o n  and a n  unto ld  number of 
freeze-thaw c y c l e s .  
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R a n k  

Anthracite 

S e m i - A n t h r a c i t e  

L o w  V o l .  B i t u m i n o u s  

Med. V o l  . B i t u m i n o u s  

H i g h  V o l .  A B i t u m i n o u s  

B B i t u m i n o u s  

C B i t u m i n o u s  

S u b b i t u m i n o u s  A 

B 

C 

TABLE 8 

Pre-1985 1985 C o m b i n e d  

R a w  C l e a n  R a w  C l e a n  R a w  C l e a n  

2 2 3 5 
3 7 5 8 

3 6 4 9 
4 2 2 6 

1 1 
2 2 4 
1 1 
3 2 5 

V a r i a n c e  i n  hank D i s t r i b u t i o n  (AS'IM) 
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I t  should be noted t h a t  a l l  samples analyzed a s  

subbituminous occur  above t r e e l i n e  and are wholly o r  
p a r t i a l l y  weathered and, t h e r e f o r e ,  rank de te rmina t ion  us ing  

v o l a t i l e / f i x e d  carbon/hea t ing  v a l u e  parameters  a r e  s u s p e c t .  

A s  c o a l  weathers  molecular  deg rada t ion  s e t s  i n  owing t o ,  i n  

par t ,  chemisorption of oxygen and t h e  f o r m t i o n  of carboxyl  

and hydroxyl  compound groups.  This  has  the e f f e c t  of 

decreas ing  f i x e d  carbon, i n c r e a s i n g  v o l a t i l e s  and decreas ing  

h e a t i n g  va lue  and the reby  producing f a l s e  rank  
de te rmina t ions . l  

from unweathered and/or  good q u a l i t y  ou tc rop  samples. These 
samples sugges t  an a n t h r a c i t e  t o  low v o l a t i l e  bituminous rank 

c o a l  for t h e  M t .  Jackson p rope r ty .  S i x  samples were selected 
f o r  u l t i m a t e  a n a l y s i s .  F igure  5 shows rank de termina t ion  

from carbon/oxygen r a t i o  and hydrogen/carbon r a t i o .  These 

r e s u l t s  tend t o  suppor t  a l o w  v o l a t i l e  bituminous t o  
a n t h r a c i t e  rank f o r  Mount Jackson c o a l .  

The best i n d i c a t o r s  of coal rank are 

John Cavies ,  i n  h i s  r e p o r t  on  t h e  1982 e x p l o r a t i o n  
program, recognized t h e  problem of rank de te rmina t ion  on t h e  

weathered and oxid ized  samples and,  t h e r e f o r e ,  used 
r e f l e c t a n c e  of v i t r i n i t e  as an i n d i c a t i o n  of rank.  By t h e s e  

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

V i t r i n i t e  r e f l e c t a n c e  f o r  rank de te rmina t ion  f o r  the h i g h e r  

rank c o a l s  should be used wi th  cau t ion  owing t o  t h e  e f f e c t s  
of metamorphism. There is t h e  p o s s i b i l i t y  of confus ion  i n  

d i s t i n g u i s h i n g  v i t r i n i t e  from t h e  o t h e r  macerals .  

Berkowitz, N .  Personal  communication of O c t .  11, 1985 and 

“An I n t r o d u c t i o n  t o  Coal Technology “Academic Press 1979. 
1 
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I n  a l l  e x p l o r a t i o n  programmes t h e  rank of coal h a s  been 

shown t o  be s l i g h t l y  h i g h e r  i n  t h e  Jackson and McEvoy F l a t s  

a r e a  than  on Mount Jackson p o s s i b l y  i n d i c a t i n g  an i n c r e a s e  i n  

age from Mount Jackson down t o  t h e  F l a t s ,  o r ,  i n d i c a t i n g  t h e  
local e f f e c t s  of metamorphism caused by igneous a c t i v i t y .  

Owing t o  poor exposures ,  of ou tc rop  and a long  trenches,  
coa l  seam t h i c k n e s s e s  are  not  e s t a b l i s h e d  w e l l .  Adjust ing 

f o r  d ip ,  most seams appear  t o  f a l l  i n  t h e  range of 0.5 t o  1 m 
wi th  f e w  seams up t o  3 m and one seam, (which occurs  

approximately 3,000 m s o u t h e a s t  of t he  summit of Groundhog 
Mountain), w i t h  a possible t r u e  t h i c k n e s s  of approximately 

8 m. Other exposures ,  v a r i o u s l y  measured i n  outcrop  and i n  
o l d  c o a l  workings, are documented t o  r a n g e  between 1 and 2 m .  

Raw c o a l  a s h  ranges from 15.5% t o  43 .6% with much of t h e  
a s h  i n  the h ighe r  ash c o a l s  tending  t o  be i n t r i n s i c ;  t h i s  may 

be i n d i c a t e d  by poor y i e l d  on samples washed a t  a s p e c i f i c  
g r a v i t y  of 1.55, s . g .  ( F i g u r e  6 ) .  

Buckham A.F. & Latour ,  B.A. “The Goundhog C o a l f i e l d ,  

B r i t i s h  Columbia” Geological  Survey of Canada B u l l e t i n  16, 

1950 pg. 66. 

Malloch, G . S .  “Reconnaissance on The Upper Skeena River ,  

Between Hazelton and The  Groundhog C o a l f i e l d ,  B . C . “  

Summary Eeport of Geological  Survey of Canada, 1911 pg. 
88. 
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Heating va lue  v a r i e s  uniformly w i t h  a s h  from 

approximately 3,500 c a l / g  f o r  a h i g h  a s h  c o a l  t o  6,500 c a l / g  

f o r  a 156 ash coal, 
On a mois t ,  mineral-matter  f r e e  b a s i s  h e a t i n g  va lues  vary 
from approximately 4,500 c a l / g  t o  8,000 c a l / g ,  (Table 9). 

(F igu re  7 ) ,  determined on a d r y  b a s i s .  

Sulphur c o n t e n t  of raw c o a l  samples i s  variable b u t  
w i t h i n  a c c e p t a b l e  l i m i t s ,  i . e .  less t h a n  0.8%. A plo t  of 

su lphur  a g a i n s t  ash ( F i g u r e  6 )  shows random s c a t t e r  of p o i n t s  
w i t h  no d i s c e r n a b l e  t r e n d .  

C o a l  samples t a k e n  du r ing  the  1983 e x p l o r a t i o n  program 

were crushed t o  minus  6 mm and sub jec t ed  t o  f l o a t / s i n k  

a n a l y s i s  a t  1.55 s . g .  F igure  6 g r a p h i c a l l y  shows the 
r e l a t i o n s h i p  between r a w  coa l  ash and y i e l d  a t  t h i s  s.5. 

s e p a r a t i o n .  Note t h a t  a t  r e l a t i v e l y  h i g h  raw c o a l  a s h  l e v e l s  
t h e  y i e l d  i s  l o w .  This  r e l a t i o n s h i p  p r e c i p i t a t e d  washing 

selected samples, from the  1985 program, a t  0.05 s . g .  

increments  from 1.55 6 . g .  t o  1 .70  s . g .  i n  a n  attempt t o  
improve y i e l d  w h i l s t  main ta in ing  a moderate a s h  product ,  i . e .  
less t h a n  12% ash .  
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V O l  . F.C. 
(d ry  mm-free) 

8.85 91.15 
35.28 64.72 
47.63 52.37 
23.56 74.45 1 30.46 69.54 

, 32.03 67.97 
47.23 52.76 
14.30 85.70 
7.75 92.25 

11.70 88.30 
8.26 91.74 
18.48 81.52 
8.57 91.43 
9.97 90.03 
7.39 92.61 
5.71 94.29 

20.48 79.52 
8.32 91.68 
15.93 64.07 
5.02 94.98 

43.20 56.80 
33.57 66.43 

TABLE 9 

BTU C a l h  
(moist  rm-free) 

13,941 7,751 
10,543 5,862 
9,272 5,155 

12,028 6,688 
11,312 6,289 
10,902 6,062 
9,102 5,061 

13,456 7,482 
14,244 7,920 
13,574 9,215 
13,004 7,230 
13,370 7,434 
13,573 7,547 
14,184 7,686 
14,207 7,899 
14,813 8,236 
12,671 7,045 
13,344 7,419 
12,970 7,211 
14,180 7,884 
9,372 5,211 

10,608 5,898 

Sample Analys 
Dry or Moist Miner 

Using F a r  

I 
Sample # 
1985 
64 3261 
84 3282 
84 3283 
84 4706 
84 4701 
84 4702 
84 4705 
84 4703 
84 4707 
84 3238 
84 3239 
84 3240 
84 3241 
64 3242 
84 3243 
84 3244 
84 3245 
64 3246 

84 3250 
84 3259 
84 3260 

- 

84 3247- 

Sample Locat ion 

Augustine Creek 
M t .  Jackson 
M t .  Jackson 
Groundhog M t  . 
Groundhog M t  . 
Groundhog M t  . 
Groundhog M t .  
Groundhog N t  . 
M t .  Jackson 
T r a i l  Creek 
T r a i l  Creek 
T r a i l  Creek 
T r a i l  Creek 
C u r r i e r  Creek 
C u r r i e r  Creek 
C u r r i e r  Creek 
Jackson Creek 
Jackson Creek 
Jackson Creek 
T r a i l  Creek 
Groundhog M t .  
Groundhog M t  . 

I 1983 
1442&1443 
1444 
1447 

1448&49&50 
1528&29&30 
1930 
193 3 
1935 
1939 
1942 
1943 
1945 
1946 
1948 
1952 
1954 
195 7 

I f  
._ 
c 

'I - 

29.92 70.08 
9.19 90.61 

22.97 77.03 
31-81 68.19 
28.62 71.38 
17.30 62.70 
56.29 43.71 
39.94 60.06 
51.78 48.22 
50.62 49.38 
20.13 79.67 
18.07 81.93 
23.82 76.18 
31.43 68.57 
11.75 88.25 
6.15 93.85 

11.85 68.15 
5.20 94.80 

11,511 6,400 
14,340 7,973 
12,141 6,750 
11,182 6,217 
11,334 6,302 
13,269 7,378 
8,676 4,824 
10,089 5,609 
7,9b7 4,441 
8,444 4,695 

12,715 7,070 
13,182 7,329 
12,002 6,673 
11,181 6,217 
14,111 7,846 
14,376 7,993 
14,325 7,965 
14,005 7,787 
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Ceterminat ion of coal rank on c l e a n  coal samples shows a 

preponderance of a n a l y s e s  i n d i c a t i n g  semi-anthraci te- to- low 
v o l a t i l e  bituminous coal, (F igu re  9 ) ,  c a l c u l a t e d  using a 

f i x e d  c a r b o n / v o l a t i l e  r a t i o  and h e a t i n g  va lue ,  (ASTM). A t  

1.55 s . g . l  average  c l e a n  coal ash was 9.85% and average 

y i e l d  was 38.8%. By washing t o  1 .70  ~ . g . ~  the average 

c l e a n  coal ash w a s  i n c r e a s e d  to 11.86%; however, the  y i e l d  

improved o n l y  t o  an  average of 59.34%. !I%ere are t w o  reasons  

f o r  the  poor r e s u l t s :  

1. t h e  c o a l  may have a h i g h  i n t r i n s i c  a s h  c o n t e n t  and/or  

2 .  t h e  f l o a t / s i n k  a n a l y s e s  may be d e t r i m e n t a l l y  a f f e c t e d  by 
weathered or oxid ized  c o a l .  

E igures  1 0  & 11 show the r e l a t i o n s h i p  of s . g .  and ash,  and 
s . g .  and y i e l d ,  r e s p e c t i v e l y .  Note the l a r g e  amount of 

scatter about  t h e  best f i t  curve.  I t  m u s t  be remembered t h a t  
t h e s e  samples a r e  widely spaced and r e p r e s e n t  more t h a n  one 

seam. 

hea t ing  va lue  of t he  c l e a n  c o a l  p r o d u c t  i s  concen t r a t ed  

about  a mean of 6,800 c a l / g .  (d ry  b a s i s ) ,  washed a t  1.55 

6.9. .  t o  an  average ash of 9.85%, (F igu re  12). When washed 
a t  1 . 7  ~ . g . ~  t o  a n  average 11.86% a s h  l e v e l  t h e  hea t ing  

va lue  i s  concen t r a t ed  about  a mean of 6,862 c a l / g ,  (F igu re  
1 3 ) .  

1983 and 1985 samples. 
1985 samples only .  
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The su lphur  con ten t  of a c l e a n  coal product  v a r i e s  

between 0.4% and 0.65% and appears  t o  i n c r e a s e  w i t h  a s h ,  
(F igu re  1 4 ) .  This prece ived  t r e n d  is nominal w i th  a 
c o r r e l a t i o n  c o e f f i c i e n t  of on ly  0.16. 

l o  bet ter  determine coal r ank  and  w a s h a b i l i t y  a n a l y s i s  
unweathered samples provided by c o r e  d r i l l i n g  are e s s e n t i a l  

Sample l o c a t i o n  p o i n t s  and c o a l  a n a l y s e s  are shown on 

E l a t e s  9 t o  11, "Sample Location and Analys is  Elan",  f o r  1983 

and 1965. 

All samples were ana lysed  by B i r t l e y  Coal and Minerals  
Tes t ing  and the r e s u l t s  are  a t t a c h e d  a s  Appendix B. 
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MOUNT JACKSON 
1985 

STATEMENT OF EXPENDITURES 

CATEGORY OF WORK 

Geological Mapping 

OTHER EXPENSES 

Accommodation and Food 
Travel - Vehicles 
Travel - Commerical Aircraft 
Freight 
Fixed Wing Charters 
Supplies 
Consultants 
Helicopter 
Fuel 
Rent a 1 s 
Anyalsis 
Communications 
Expediting and Storage 

OFF PROPERTY EXPENSES 

Management, Travel, Drafting, etc. 

43 465 

7 354 
54 

9 305 
452 

37 086 
8 368 
139 

15 403 
10 467 
7 725 
1 911 
603 

5 168 
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APPENCIX B 



M Y S I S  OF CDk, air  dried basis 

w 
M MI: rn ID ma )om ASIET MU F.c.z 9 BTURE; WISE 

7212 3B8 7.90 2.60 22.70 10.50 64.20 0.46 10235 adb 
t3-1 10.29 20.91 9.67 59.13 0.42 9926 arb 

23.31 10.78 65.91 0.47 10508 db 

7213 3?3y 6.70 2.90 27.70 8.00 61.40 0.67 9&7 8&3 
0 - 2  9.41 25.89 7.46 57.29 0.63 9010 arb 

28.53 8424 63-23 0.69 99'15 db 

7214 3240 3.20 1.20 38.20 13.00 47.60 0.97 7831 a& 
83-3 1.36 36.98 12.58 46.08 0.94 mo arb 

38.u 13.16 48.18 0.98 7926 db 

7215 3241 3.80 1.40 38.30 6.90 53.40 0.60 7941 a& 
Bp 5.15 35.84 6.M 51.37 0.58 7642 arb 

38.84 7.00 54.16 0.61 8057 db 

7216 3242 7.90 1.20 19.20 8.40 71.20 0.16 11230 adb 
m m 7 m  9.01 17.68 7.74 65.58 0.V 10343 arb 

19.13 8.50 72.06 (-17 11366 db 

7217 3243 5.10 2.00 35.30 5.60 51.10 0.56 8775 a& 
wp 7-90 33.50 5.3 We19 0.53 8327 arb 

36.02 5.71 58.27 0.51 095l db 

7218 32yI 9.30 0.70 18.10 640 75.20 1.78 11861 a& 
K83 9.93 16.12 5.W 66-21 1.61 10758 arb 

18.23 6.H 75.73 1.79 11945 db 

7219 3215 10.70 2.50 21.10 15.10 61.00 0 . 9  9733 a& 
QI mi19 12.93 19.11 13.48 54.17 0.13 8692 a b  

21.95 15.19 62.56 0.19 3983 db 

7220 3246 6.10 2.10 43.00 5.90 19.00 0.23 7110 
M *21 8.37 40.25 5.52 15.86 0.27 6683 arb 

43.92 6.13 50.05 0.30 7293 db 

7221 3247 9.60 3.10 24.10 10.10 61.80 11.37 9 3 4  a& 
M 85-28 12.67 Z 0 6  9.10 55.87 0.33 8628 rrb 

25.26 10.77 63.98 0 . 3  9880 db 

7222 3250 5.80 1.70 38.60 1.50 S5.20 0.49 6295 rd, 
tuM3Wua.D 7-40 36.36 4.21 5240 0.U 7776 rrb 
m5/85wnmaac 39.27 1.58 56.15 0.50 ma db 

Birtley Coal 
& Minerals Testing 



ftk4 COAL PINPLYSIS, air dried bs i s  

ME MI: slW3.E ID: mu m1sn A9u VOU F.C.1 s1 

7337 Gw5-74 6.90 6.50 22.70 14.70 56.10 0.35 
Au: 13/65 12.95 21.13 13.69 52.23 0.33 

24.28 15.72 60.00 0.37 

7338 w65-75 7.10 8.70 18.20 17.30 55.80 0.31 
WTTW w(LF 15.18 16.91 16.07 51.84 0.29 
Au: 13/85 19.93 18.95 61.12 0.34 

7339 M-85-75 8.30 9.10 18.80 18.00 54.10 0.32 
TCP WllF 16.64 17.24 16.51 49.61 0.29 
Au; 13/85 20.68 19.80 59.52 0.35 

7340 CatE-97 11.50 17.40 27.00 18.40 37.20 1.28 
KI, armwHx: 26.90 23.90 16.28 32.92 1.13 
Au: 17/85 32.69 22.28 45.04 1 .sI 

7341 M-85-67 6.10 2-50 37.70 9.10 50.70 0.34 
8.74 35.29 8.52 47.46 0.32 

33.67 9.33 52.00 0.35 

7342 M-85-91 8.90 2.50 22.90 5.30 69.30 0.38 
KI, mm 11.18 20.86 4.83 63.13 0.35 
t!K 16/65 23.19 LII 71.08 0.39 

cv 
CALlW 

5045 
4697 
5396 

5051 
1692 
5532 

4829 
4428 
3 1 2  

3585 
3173 
1340 

+431 
1117 
1545 

M n  
5m 

6108 

MIS 

adh 
arb 
dh 

a& 
ar h 
db 

a% 
arb 
r0 

a% 
arb 
db 

a& 
arb 
r0 

& 
arb 
db 

Birtley Coal 
& Minerals Testing 



m m :  SuxxXiIHc. 
PMUECT: FLOAT-SIM: W Y S I S ,  air d r i d  basis - CiXWSIlE Rlyl CDAl 

M M :  7560-7562 
W E  Cc1m 3,198; 

S W l I s  CRVSKD 70 Pm 6nn. 

FLWl-SIM: W Y S I S ,  air  dried hasis: cDw'@SIlE W COAL YrWLES anstD TO PASS bm. 

UIB MI: 7562 

S.6, 
FwlcTzoH 

FLT. - 1.55 
1.55 - 1.60 
1.60 - 1.65 
1.65 - 1.70 
1.70 - SW, 

oltFUmEff S F l I  m: TRD(Mw75 m w  a Toy 

cv w m  
m RIIZ. m vou FCZ 9 W u l  m AgEl 

10.48 5.58 4.31 8 . 3  81.57 0.45 7233 10.48 4.31 
26.22 2.44 7.73 16.3 73.47 O K 2  6491 36.78 6.75 
20.48 3.77 12.02 19.W 64.24 8.36 5701 57.18 8.M 
13.39 5.89 16.46 21.33 56.32 0.33 4984 70.9 10.12 
29.43 3.86 43.71 17.32 35.11 0.19 3029 100.00 20.01 

Birtley Coal 
& Minerals Testing 



FLOAT-SIH): W Y S I S ,  air dried basis: RAW COAL [XVSIED TO IUHJS 6wr, 

LPL: No: 7337 % H I E  M1: 844706 
- - 

S.G. cv CWCATM 
m 0 N  rn Rm AsHz Mu FCT S T C W W  rn ASHT 

FLWT- 1,s 11.44 1.40 6.72 10.26 81.62 0.47 7206 14.44 6.72 
1.55 - 1.60 11.17 1.48 11.68 9 . 3  n.26 0.55 6707 28.61 9,18 
1.60 - 1.65 15.40 1.87 15.53 13.83 68.77 0.34 6080 44.01 11.40 
1.65 - 1.70 11.87 2.64 19.35 16.56 61.15 0.32 5419 58.88 13.41 
1.70 - SIR 11.12 3.27 37.74 15.67 43.32 - 100.00 23.41 - 

LAB MI: 7342 WfIE MI: 844707 - - 
S.C. cv CIHJATM 

FWTIOH WTX Rm A9a Mu FCZ 9 WGn rn KtU 

FLWT- 1.55 14.28 1.62 4.62 1.00 69.76 0.45 7737 14.28 q.62 
1.55 - 1.60 18.46 1.34 8.69 4.80 6 1 7  0.43 7297 32.74 6.91 
1.60 - 1.65 19.95 1.22 15.03 4.70 79.05 0.41 6696 52.69 9.99 
1.65 - 1.70 12.84 1.50 ?0.01 5.20 73.29 0.37 6208 65.53 11.95 
1.70 - SINK 34,47 1.76 44.84 5.94 q7.46 - - 100.00 23.29 

Birtley Coal 
& Minerals Testing . 



FLWI-SINK FJIALYSIS, air dried basis: RAH C M  CMlSHED TO KINE 6M. 

LPB NO: 7218 WPLI MI: 843249 - - 
S.G. cv 

m o N  m m ASKL vou F* 9 WGn 

FLWT- 1.55 41.13 0 .% 4.83 12.99 81 -62 0.76 7865 
1.55 - 1.60 16.92 0 3 9.16 3.71 86.59 0.73 7452 
1.60 - 1.b5 7.70 0.70 13.41 4.37 81.52 1.08 6996 
1.65 - 1,70 5.91 1.10 17.77 5.03 76.10 1.00 6541 
1.70 - SIM: 28.39 0.63 44.87 12.00 42.50 - c 

LABNO: 7221 YIIfKE MI: 843247 - - 
S.G, cu 

FKACTIW m ma ASHZ vou f c I  9 WGn 

FLMT- 1.55 11.10 1.18 2.57 6.53 69.72 0.48 7779 
1.55 - 1.60 8.BB 1.18 7.24 8.31 83.27 0.43 7191 
1.60 - 1.65 15.95 1.19 12.96 9.04 76.81 0.43 6650 
1.65 - 1.70 16.78 1.66 17.78 9.39 71.17 0.38 6108 
1.70 - SItd: 47.29 2.49 38.96 1o.m 47.57 - - 

ImNO: 7222 s4ww tx1: 843250 - - 
S.G. N 

m r m  m rim ma Mu m ST UWM 

RWT- 1.55 14.56 0.8; 4.71 4.38 90.06 0.52 7749 
1.55 - 1.60 4.40 0.95 11.62 4.92 82.51 0.55 7022 
1.60 - 1.65 7.55 0.93 19.49 4.78 74.80 0.52 6283 
1.65 - 1.70 10.w 1.08 27,71 483 66.38 0.55 5507 
1.70 - SINt: 62.50 1.31 51.47 4.40 42.82 - - 

U.mJiTIuE 
wn AMZ 

41.13 9.83 
58.05 6.09 
65.75 6.95 
71.66 7.84 
100.00 18.34 

LlJwmvE 
m h W  

11.10 2.57 
19.98 4.65 
35.93 8.34 
52.71 11.34 
100.00 21,40 

m m  
ur% Aglz 

14.56 4.71 
18.96 6.31 
26.51 10.07 
37.50 15.24 
100.00 37.68 

Birtley Coal 
& Minerals Testing 



RAW UW N Y S I S ,  air dried basis 

cv 
u\BM1: m t  m. m m  mu vuz f.c.2 s1 WGn 

7776 843281 1.00 3.00 ZSJO 5.80 65.70 0.98 5602 
3.97 n.n 5.71 65.04 0.97 m6 

26.29 5.98 67.73 1.01 5775 

7777 843282 11.20 6.10 30.60 20.00 13.30 0.15 3921 
19.43 26.25 17.16 37.15 0.13 3367 

32.59 21.30 46.11 0.16 1179 

7778 843283 32.00 6.20 43.20 22.70 27.90 0.25 2750 
3.22 29.38 15.14 18.97 0.17 1870 

16.06 24.20 ' 29.79 0.W 2932 

WIS 

adb 
arb 
d, 

adb 
arb 
d, 

adb 
arb 
d, 

Birtley Coal 
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UTwiTE MALYSIS, air dried h i s  - KAU O X  

w. No. SAWLE m: K20 C H N 5 

7218 3244 0.68 76.29 1.80 0.89 1.78 

7221 3297 3.36 62.75 1 .?a o -90 - 0.37 

7222 3250 1.72 54,90 1.66 0.68 0.49 

7337 4706 6.48 59.76 2.53 0.90 0.35 

7340 4705 17.42 45.25 2.77 0.98 1.28 

7342 4707 2.51 70.23 1.99 0.92 0.38 

18.14 0.47 

29.40 6.29 

38.62 la93 

22.68 7.28 

26.96 5.39 

22.89 1.m 

Birtley Coal 



W Y S I S  Cf CWL, air dried basis 

7231 3259 20.60 6.10 W.70 21.90 31.80 0.20 
w 9/85 i5.W 32.32 14.99 25.25 0.16 
tmlw A(2) 43.34 22.79 33.87 0.21 

7232 17.60 2.80 43.60 18.50 35.10 0.22 
19.91 35.93 1524 28.92 0.18 

44.86 19.03 36.11 0.23 

5252 adb 
'I170 arb 
5593 l-0 

5611 a& 
1623 arb 
5773 d, 

Birtley Coal 
& Minerals Testing 




