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SUMMARY 

loc 
Suncor I n c . ' s  S u s t u t  and S u s t u t  S . E .  c o a l  p r o p e r t i e s  are 

t e d  170 km N . N . E .  o f  Smi thers ,  B r i t i s h  Columbia and compri e 

32 c o a l  l icences t o t a l l i n g  9,207 h e c t a r e s .  

Between June and September, 1982 reconnaissance and d e t a i l e d  
f i e l d  mapping w a s  c a r r i e d  o u t  on t h e s e  p r o p e r t i e s .  A base  camp 
w a s  e s t a b l i s h e d  a t  Bear Lake and the crews t r a n s p o r t e d  to  t h e  
s i t e  d a i l y  by h e l i c o p t e r .  

T h e  p r o p e r t i e s  a r e  unde r l a in  p r i m a r i l y  by s t r a t a  of Mesozoic 
and Palaeocene ( S u s t u t )  age,  a l though p a r t s  are covered by l a t e  
T e r t i a r y  b a s a l t s .  The coa l  bea r ing  s t r a t a  a r e  found wi th in  t h e  
Juro-Cretaceous Upper Bowser Lake Group and t h e  Palaeocene Tango 
Creek Formation. 

Severe  t e c t o n i c  a c t i v i t y  has  d i s r u p t e d  t h e  pre-Eocene rocks 
r e s u l t i n g  i n  t h r u s t s ,  f a u l t s  and t i g h t  f o l d i n g .  The p r i n c i p a l  
s t r u c t u r a l  axes a r e  a l i g n e d  i n  a northwest t o  southeast  
d i r e c t i o n .  

Seve ra l  c o a l  seams up t o  8 . 5  metres t h i c k  were d iscovered  
dur ing  t h e  1982 f i e l d  season.  The i r  ranks range from sub- 
bituminous t o  medium/low v o l a t i l e  bituminous,  w i t h  t h e  ma jo r i ty  
being h igh  v o l a t i l e  A and medium v o l a t i l e  bituminous.  They are  
g e n e r a l l y  h igh  i n  ash b u t  l o w  i n  su lphur .  

A rank g r a d i e n t  of 0 .6% R o  max. per 1 , 0 0 0  metres has been 
assumed f o r  t h e  p r o p e r t i e s  which i n d i c a t e s  a t o t a l  s t r a t i g r a p h i c  
t h i c k n e s s  of over  1,000 metres  f o r  t h e  U .  Bowser Lake Group and 
1,400 metres f o r  the S u s t u t  Group. Discrepencies  between t h e s e  
l a t t e r  va lues  and measured s e c t i o n s  have been i n t e r p r e t e d  as  t h e  
r e s u l t  of f a u l t i n g .  



Pre l imina ry  coal r e s e r v e  c a l c u l a t i o n s  f o r  t h e  Main Creek 
Val ley  i n d i c a t e  t h a t  i n f e r r e d  r e sources  may be of the o rde r  of 
200 m i l l i o n  tonnes (raw c o a l ) .  Over 3/4 o f  th is  tonnage would be 
of medium v o l a t i l e  bituminous rank. 

Problems i n  c o r r e l a t i n g  s t r a t a  and coal seams need to  be 

reso lved  i n  1983. The u s e  of both palynology and coa l  pe t ro logy  
should unravel  many of t h e s e  d i f f i c u l t i e s .  

The 1983 f i e l d  season should a l s o  inc lude  t r ench ing  and c o r e  
d r i l l i n g  as a major component of i t s  program along wi th  addi- 
t i o n a l  geo log ica l  mapping, sampling and t e s t i n g .  
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1. INTRODUCTION 

1.1 Locat ion 

Suncor ' s Sus tu t  o a l  p rope r ty  is i t u a t e d  70 k m  

N . N . E .  of  Smi the r s ,  360 km nor th  w e s t  o f  P r i n c e  George and 16  kn 
n o r t h  east of B e a r  Lake. The area is conta ined  wi th in  N . T . S .  

Sheet  94D (McConnell Creek) .  

The only f e a s i b l e  means of access  t o  t h e  S u s t u t  
l i c e n c e s  i s  by h e l i c o p t e r .  Bear Lake, however, is a l s o  acces-  
s i b l e  by f i x e d  wing a i r c r a f t ,  e i t h e r  us ing  f l o a t s  on t h e  l a k e  or 
a t  t h e  g r a v e l  s t r i p  immediately nor th  of t h e  l ake .  Furthermore,  
t h e  B r i t i s h  Columbia Railway l i n e  from P r i n c e  George t o  Dease 
Lake r u n s  a long t h e  e a s t e r n  shore  of B e a r  Lake .  Unfo r tuna te ly ,  
a l though t h e  t r a c k  has  been l a i d  up t o  and northward of B e a r  
Lake, scheduled t r a i n  s e r v i c e s  t e rmina te  a t  Driftwood, some 60 km 
t o  t h e  south e a s t .  

Two pack t r a i l s  used by t h e  Geologica l  Survey p a r t y  
i n  1945 e n t e r  t h e  p rope r ty .  One c r o s s e s  t h e  c e n t r a l  par t  from 
sou th  w e s t  t o  no r th  east w h i l s t  t h e  o t h e r  e n t e r s  from t h e  south 
east .  Ne i the r  t r a i l  i s  i n  good cond i t ion ,  b u t  they  are s t i l l  
p a s s a b l e  on f o o t  with ca re .  

1 . 2  Land S t a t u s  

On 19 th  June ,  1981 Suncor f i l e d  a n  a p p l i c a t i o n  f o r  
16 coa l  l i c e n c e s  cover ing  4591 h e c t a r e s  t o  the sou th  east of t h e  
confluence of t h e  S u s t u t  and As i tka  r i v e r s .  These l i c e n c e s  (7244 
t o  7259) were i s sued  by t h e  B.C.  Government on 14 th  October 1992, 
having  an a d j u s t e d  a r e a  of 4599 h e c t a r e s .  

As a r e s u l t  of a d d i t i o n a l  in format ion  becoming 

a v a i l a b l e  on t h e  area towards t h e  end of t h e  summer of 1981, a 

- 1 -  
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f u r t h e r  a p p l i c a t i o n  w a s  f i l e d  on 7 t h  October ,  1982. This  second 
a p p l i c a t i o n  f o r  16 a d d i t i o n a l  c o a l  l i c e n c e s  extended S u n c o r ' s  
land hold ings  t o  t h e  s o u t h  east  of t h e  o r i g i n a l  l icences.  This  
group of l i c e n c e s  (7322 t o  7337) termed S u s t u t  S . E . ,  w a s  i s sued  
by the B . C .  Government on 7 t h  November and i n c o r p o r a t e s  4608 
h e c t a r e s .  A complete l i s t  of l icences t o g e t h e r  with a r e a s  and 
t h e i r  d a t e s  of i s s u e  is  given i n  Table  1. 

1 . 3  Previous Work 

T h e  e a r l i e s t  r epor t ed  geo log ica l  reconnaissance of 
the a r e a  was i n  1914 by G . S .  Malloch who b r i e f l y  v i s i t e d  t h e  
S u s t u t  Val ley  i n  conjunct ion  with h i s  work i n  t h e  Groundhog 
C o a l f i e l d  t o  t h e  no r th .  I n  1948, the  Geologica l  Survey of Canada 
publ i shed  M e m o i r  251 on t h e  McConnell Creek Map a r e a .  The f i e l d  
work f o r  th i s  r e p o r t  w a s  d i r e c t e d  by C.S. Lord du r ing  1941 and 
aga in  i n  1944/45. 

Lord d iscovered  c o a l  bea r ing  s t r a t a  i n  the a r e a  
around Red Creek, t o  the e a s t  o f  Saiya Creek and t o  the nor th  of 
the Omineca River .  H e  ass igned  t h e  ma jo r i ty  of t h e s e  showings to  
the J u r a s s i c  with minor occurrances  i n  t h e  U Cretaceous and 
Paleocene. Two repor t ed  ana lyses  show t h e  coals t o  be of h igh  to  
medium v o l a t i l e  bituminous i n  rank. 

General  overviews of the Jurassic-Paleocene sed i -  
mentat ion and t e c t o n i c  a c t i v i t y  w e r e  provided by Souther  and 
Armstrong i n  1966, G . H .  Eisbacher  i n  1973 and Tipper  and Richards 
i n  1976. 

The 1976 g e o l o g i c a l  map of t h e  McConnell Creek a rea  
( G . S . C .  O .F .  342) compiled by T . A .  Richards g e n e r a l l y  shows t h e  
same g e o l o g i c a l  d i s t r i b u t i o n  as L o r d ' s  o r i g i n a l  map a l though 
nomenclature and s t r u c t u r e  have been s u b s t a n t i a l l y  a l t e r e d .  
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TABLE 1 

SUSTUT AND SUSTUT S.E. COAL LICENCES 

Licence No. Date Issued Map Area Units Hectares 

SUSTUT 

7244 
7245 
7246 
7 247 
7248 
7249 
7250 
7251 
7252 
7253 
7254 
7255 
7256 
7257 
7258 
7259 

Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14, 1981 
Oct. 14. 1981 

16 Licences 

94-D-7, B l k  B 

94-D-7, B l k  B 
94-D-7, B l k  B 
94-D-7, B l k  B 

94-D-7, B l k  B 

94-D-7, B l k  B 

94-D-7, B l k  B 
94-D-7, B l k  G 

94-D-7, B l k  G 
94-D-7, B l k  G 
94-D-7, B l k  G 
94-D-7, B l k  G 
94-D-7, B l k  G 
94-D-7, B l k  G 
94-D-7, B l k  G 
94-D-7, B l k  G 

43,44,53,54 
45,46,55,56 
63,64,73,74 
65.66.75.76 
83,84,93,94 
85,86,95,96 
87,88,97,98 
5,6,15,16 
7,8,17,18 
9,10,19,20 
25,26,35,36 
27.28.37.38 
29,30,39,40 
45,46,55,56 
47,48,57,58 
49,50,59,60 

TOTAL 

288 
288 
288 
288 
288 

288 
288 
287 
287 
287 
287 
287 
287 

287 
287 

287 
~ 

4599 __ -- 
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TABLE 1 - (Continued 

SUSTUT AND SUSTUT S . E .  COAL LICENCES 

Licence No. Date Issued Map Area Units Hectares 

SUSTUT S.E. 

7322 

7323 
7324 
7325 

7326 
7327 
7328 

7329 
7330 
7331 
7332  
7333 
7334 
7335 

7336 
7337 

November 7 / 8 1  
November 7 /81  
November 7 / 8 1  
November 7 /81  
November 7 / 8 1  
November 7 /81  
November 7 / 8 1  

November 7 / 8 1  
November 7 / 8 1  
November 7 /81  
November 7 / 8 1  
November 7 /81  
November 7/81 
November 7/81  
November 7 / 8 1  
November 7 /81  

1 6  Licences 

94-D-7. Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, B l k  A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk A 
94-D-7, Blk B 
94-D-7, Blk B 

1 , 2 , 1 1 , 1 2  
3 , 4 , 1 3 , 1 4  

5 , 6 , 1 5 , 1 6  
2 1 , 2 2 , 3 1 , 3 2  
2 3 , 2 4 , 3 3 , 3 4  
2 5 , 2 6 , 3 5 , 3 6  
2 7 , 2 8 , 3 7 , 3 8  
4 3 , 4 4 , 5 3 , 5 4  
4 5 , 4 6 , 5 5 , 5 6  
4 7 , 4 8 , 5 7 , 5 8  
4 9 , 5 0 , 5 9 , 6 0  
6 5 , 6 6 , 7 5 , 7 6  
6 7 , 6 8 , 7 7 , 7 8  

6 9 , 7 0 , 7 9 , 8 0  
6 1 , 6 2 , 7 1 , 7 2  
8 1 , 8 2 , 9 1 , 9 2  

TOTAL 

2 8 8  
288 
288 
288 
288 
288 
288 
288 
288 
2 8 8  
288 
2 8 8  
2 8 8  
2 8 8  
2 8 8  
288 - 

4608 
3=_ 
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The m o s t  recent  work, o t h e r  than t h a t  h e r e i n  
p re sen ted ,  w a s  undertaken a t  Suncor ' s  r eques t  by D. Pearson i n  
1981. This e n t a i l e d  a b r i e f  reconnaissance of t he  l i c e n c e  a rea  
p r i m a r i l y  t o  e s t a b l i s h  coa l  seam t h i c k n e s s e s  and q u a l i t y .  

1.4 Physiography 

The S u s t u t  c o a l  l icences l i e  wi th in  t h e  Hogem Ranges 
of t h e  S t i k i n e  Mountain b e l t .  Ridge tops  a r e  of t h e  o rde r  of 
1 ,900  met res  and v a l l e y  f l o o r s  a t  e l e v a t i o n s  of 1 ,100  me t re s .  

Within t h e  l i c e n c e  c o n f i g u r a t i o n  i t s e l f ,  a n o r t h  
west-south e a s t  t r e n d i n g  r i d g e  dominates the topography. The 
ground f a l l s  s t e e p l y  towards Sa iya  Creek and t h e  headwaters of 
t h e  Omineca River  t o  the w e s t  and towards Main Creek and the 
Asi tka  River i n  the e a s t  and no r th  east. 

The p r i n c i p a l  r i v e r s ,  i n t o  which a l l  c reeks  d r a i n i n g  
t h e  p r o p e r t y  flow, are  t h e  S u s t u t  and O m i n e c a .  The former flows 
t o  t h e  w e s t  where it e n t e r s  t h e  Skeena w h i l s t  t h e  l a t t e r  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  t o  W i l l i s t o n  Lake. 

T h e  1982 season proved be t te r  than average as f a r  a s  
weather c o n d i t i o n s  were concerned. June was e x c e p t i o n a l l y  h o t  
and d ry  w i t h  d a i l y  h ighs  i n  t h e  25°C t o  30°C range and l o w s  
around 20°C. N o  p r e c i p i t a t i o n  was noted dur ing  June.  J u l y  was 
s t i l l  regarded as a good month with h ighs  i n  t h e  l o w  20 ' s"C and 
l o w s  around 5°C. On 4 days,  r a i n  f e l l  con t inous ly  and on a 
f u r t h e r  8 ,  showers were recorded. During August cond i t ions  
d e t e r i o r a t e d  markedly with h i g h s  i n  t h e  upper t e e n s  and l o w s  
around 2 ° C .  Rain f e l l  cont inuous ly  on 1 day w h i l s t  on a f u r t h e r  
19 days showers were recorded.  Snow f e l l  on 2 days,  wi th  l i g h t  
accummulations on h igh  ground and 4 days of f r o s t  w e r e  recorded. 
T h e  above obse rva t ions  w e r e  made a t  t h e  base camp and 
tempera tures  were g e n e r a l l y  a few degrees  l o w e r  on the p rope r ty .  

- 5 -  



The v a l l e y s  and slopes up t o  1,600 metres a r e  
dense ly  covered by a l p i n e  f i r ,  spruce  and lodgepole  p ine .  Willow 
and ground b i r c h  a r e  common w h i l s t  a l p i n e  meadows and tundra  
occur  above the t r e e l i n e .  On t h e  s t e e p e r  s l o p e s  and r i d g e  t o p s  
v e g e t a t i o n  is  s c a r c e  with cons ide rab le  rock outcrop  and s c r e e .  

W i l d l i f e  w a s  not  seen t o  be p a r t i c u l a r l y  abundant 
du r ing  the f i e l d  season. I s o l a t e d  s i g h t i n g s  of car ibou ,  mountain 
goa t  and marmot were r epor t ed  from t h e  l i c e n c e s  w h i l s t  t h e  camp 
had a r e s i d e n t  porcupine.  The Bear and S u s t u t  r i v e r s  con ta in  
l a r g e  numbers of salmon, p a r t i c u l a r l y  i n  l a t e  August, as w e l l  a s  
s t e e l h e a d  and rainbow t r o u t .  

1 . 5  1982 F i e l d  Work 

Geologica l  mapping of the S u s t u t  l i c e n c e s  w a s  
undertaken between June and September. To suppor t  t h e s e  
a c t i v i t i e s  a base  camp was cons t ruc t ed  ad jacen t  t o  the a i r s t r i p  
immediately no r th  of Bear Lake. T h e  camp s i t e  had p r e v i o u s l y  
been used by c o n s t r u c t i o n  crews working on t h e  B r i t i s h  Columbia 
Railway i n  the mid 1970 ' s  and  no c l e a r i n g  of v e g e t a t i o n  w a s  
r equ i r ed .  The l o c a t i o n  was a l e v e l ,  g r a v e l  terrace above the 
B e a r  River  w h i c h  provided a s u i t a b l e  water  supply.  A p r e v i o u s l y  
excavated g r a v e l  p i t  was u t i l i z e d  f o r  garbage d i s p o s a l  once it 
had been i n c i n e r a t e d .  

A l l  camp equipment, f u e l  and i n i t i a l  food suppl ies  
were a r l i f t e d  from smi the r s  by a Trans P r o v i n c i a l  A i r l i n e s  
D . C . 3 .  Addi t iona l  supply f l i g h t s  were provided throughout t h e  
season by C e n t r a l  Mountain A i r  Se rv ices  o f  Smithers ,  a l l  
supply ng and exped i t ing  be ing  done through t h i s  t o w n .  A t  the  
end of t h e  season t h e  camp equipment and remaining f u e l  were a i r  
l i f t e d  back t o  Smi thers  by Kelowna F l i g h t c r a f t .  A f t e r  removal of 
t h e  camp, t h e  s i t e  was t i d i e d  and garbage and l a t r i n e  p i t s  
f i l l e d .  
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T h e  p h y s i c a l  task of c a r r y i n g  o u t  the geo log ica l  
mapping w a s  borne by a crew of  6 g e o l o g i c a l  a s s i s t a n t s  under t h e  
w r i t e r ' s  supe rv i s ion  and supported by a cook, h e l i c o p t e r  p i l o t  
and engineer .  The fo l lowing  personnel  were involved throughout 
the  summer: 

John Davies - 
Rob Booker - 
Rick Sereda - 
Mark Steacy  - 
John Algu i r e  - 
N o r m  Hopkins - 
Bruno Wiskel - 

Suzanne P e r e a u l t  - 
Dave Hocking - 
Mike Nagel - 
Roland and Rolf - 

C o a l  P r o j e c t  Geo log i s t  
P a r t y  Chief 
Senior  Geologica l  A s s i s t a n t  
Sen io r  Geologica l  A s s i s t a n t  
J u n i o r  Geologica l  A s s i s t a n t  
J u n i o r  Geologica l  A s s i s t a n t  
J u n i o r  Geologica l  A s s i s t a n t  

Cook 

P i l o t  - Highland He l i cop te r  
P i l o t  - Highland He l i cop te r  
Engineers - Highland He l i cop te r  

The f i e l d  crews w e r e  t r a n s p o r t e d  d a i l y  (weather per -  
m i t t i n g )  from the camp t o  t h e  l i c e n c e s  by B e l l  2 0 6 B  J e t r a n g e r  I11 
h e l i c o p t e r ,  a journey of approximately 10 minutes.  

T h e  o b j e c t i v e s  of t h e  1982 f i e l d  program were th ree -  
f o l d :  

a )  t o  more f u l l y  examine the known coa l  seams and pros- 
p e c t  f o r  a d d i t i o n a l  seams 

b )  t o  map t h e  geology and o b t a i n  a b e t t e r  understanding 
of t h e  s t r u c t u r e  

C )  t o  sample coa l  ou tcrops  and o t h e r  s t r a t e g i c  l i t h o -  
l o g i e s  
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I t  is es t imated  t h a t  the program was 80 t o  90% suc- 
c e s s f u l ,  which cons ide r ing  t h e  s h o r t  t i m e  i n t e r v a l ,  a c c e s s i b i l i t y  
t o  ou tc rop  and the personnel  a v a i l a b l e ,  is regarded a s  an 
e x c e p t i o n a l l y  good performance. 

2. REGIONAL GEOLOGY 

2 . 1  S t r a t i g r a p h y  

The S u s t u t  l i c e n c e s  l i e  wi th in  the intermontane b e l t  
of n o r t h  c e n t r a l  B.C. and a r e  u n d e r l a i n  p r i m a r i l y  by rocks of 
Mesozoic and Paleocene age. 

The basement rocks of the a r e a  a r e  of U Pro te rozo ic  
age and outcrop  some 30 m i l e s  t o  the N.E. of the p rope r ty .  The 
o v e r l y i n g  s t r a t a  a r e  of Carbo-permian age belonging t o  t h e  Cache 
C r e e k  Group and are comprised of marble,  c h e r t  and s l a t e .  I t  is 
p o s t u l a t e d  t h a t  t h e s e  sediments were depos i ted  i n  an e x t e n s i v e  
shal low sea  w i t h  a shore  l i n e  t o  t h e  e a s t  i n  t h e  neighbourhood of 
the p r e s e n t  day Omineca Mountains. 

The ove r ly ing  As i tka  Group is  presumed t o  be of 
Permian age comprising r h y o l i t e ,  t u f f ,  a n d e s i t e  and minor l i m e -  
s t one .  I t  outcrops  i n  t h e  e x t r e m e  sou theas t e rn  corner  of t h e  
p r o p e r t y  and w a s  probably a p r e c u r s o r  t o  t h e  mid-Tr iass ic  
orogeny . 

The i n t e n s e  t e c t o n i c  a c t i v i t y  i n  t h e  e a r l y  t o  mid- 
Tr iass ic  r e s u l t e d  i n  t h e  f o l d i n g  and metamorphism of t h e  Cache 
Creek and A s i t k a  sediments.  The ma jo r i ty  of these f o l d s ,  how- 
eve r ,  have s i n c e  been masked by subsequent tec tonism.  

I n  the l a t e  T r i a s s i c  a broad b a s i n  developed ac- 
companied by an e x t e n s i v e  marine t r a n s g r e s s i o n .  The e a r l i e s t  
d e p o s i t s  of th i s  b a s i n  belong t o  the Takla  Group, r e s u l t i n g  from 
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widespread, mainly submarine volcanism. Associated clastic sedi- 
ments were derived primarily from a reworking of these volcanics. 
Takla lithologies are mainly andesites, basalts and argillites, 
with an approximate total thickness of 10,000 metres in the 
McConnell Creek map area. 

Uplift along the Pinchi Fault, which trends NW-SE 
through the central part of the McConnell Creek map area, in the 
early Jurassic, split the Triassic marine basin into an eastern 
sedimentary trough and a western, dominantly volcanic area. 
Prior to the deposition of the Hazelton Group, the diorites, 
monzonites and granodiorites forming the Hogem Batholith were 
intruded. 

The earliest deposits of the Hazelton Group in the 
Sustut area belong to the Telkwa Formation, being basaltic to 
rhyolitic lavas with subordinate greywackes and shales. The 
overlying Nilkitkwa Formation was laid down in a NW-SE trending, 
subsiding depression within the broader expanse of the Hazelton 
Trough, in which marine sedimentation was relatively continuous 
throughout the Lower and Middle Jurassic. The Nilkitkwa deposits 
comprise up to 1,000 metres of interbedded shale, greywacke, 
andesitic to rhyolitic tuff and minor limestone, with frequent 
basaltic flows in the lower members. 

In Bajocian times, uplift resulted in the formation 
of the Skeena Arch to the south and the development of the Bowser 
Basin, the eastern extent of which was marked by the Pinchi and 
Ingenika faults. The first deposits of the basin were a con- 
tinuation of the Hazelton Group, being assigned to the Smithers 
formation and comprising sandstones, shales and greywackes with 
minor volcanics. 

The lower member of the Bowser Lake Group, the 
Ashman Formation, rests conformably upon the Smithers Formation. 
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It has a thickness up to 760 metres and comprises shales, sand- 
stone, greywackes and conglomerates derived from erosion of the 
land mass immediately to the east. 

The upper Bowser Lake Group rests conformably upon 
the lower member showing a continuation of similar lithologies 
with the important exception of coal deposition. The Bowser Lake 
Group is characterized by a phase of regressive deltaic 
sedimentation continuing until the Kimmeridgian when deposition 
ceased. 

The major hiatus that occurred between the Kimmerid- 
gian and U. Cretaceous culminated with the uplift of the Coast 
Range and induced deformation into the sediments of the Bowser 
Basin. It was during this interval that the majority of the 
Omineca granitic and dioritic intrusives were emplaced. Sedi- 
mentation did not recommence in the area until the U. Cretaceous, 
with the formation of the Sustut Basin. 

The Sustut Basin occupied a narrow belt between the 
Skeena and Omineca Mountains in which was deposited a non-marine 
clastic sequence of Cenomanian to Paleocene age. The lower 
member, the Tango Creek Formation rests unconformably upon the 
Bowser Assemblage. It commences with a basal conglomerate, pass- 
ing up into a sandstone/mudstone succession with occasional 
discontinuous coals. The maximum thickness in the Bear Lake area 
is thought to be about 700 metres. During the deposition of the 
Tango Creek Formation, the Axelgold Gabbro was emplaced. 

The overlying Brothers Peak Formation rests con- 
formably on the Tango Creek sediments. It commences with acidic 
tuffs and conglomerate units and fines upwards into sandstones, 
mudstones and the occasional thin coal. 
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The d e p o s i t i o n  of the Tango Creek Formation can be 

a t t r i b u t e d  t o  a meandering r i v e r  system w i t h  an e a s t e r l y  and 
n o r t h e a s t e r l y  provenance, w h i l s t  the Bro the r s  Peak Formation 
appears  t o  have been depos i t ed  a s  an a l l u v i a l  fan w i t h  a w e s t  t o  
n o r t h  provenance. 

The Bro the r s  Peak Formation r e p r e s e n t s  the f i n a l  
phase of sed imenta t ion  i n  t h e  a r e a .  From t h e  Eocene u n t i l  t h e  
p r e s e n t  day e ros ion  has  been the dominant process, punctuated by 
pe r iods  of i n t r u s i v e  and vo lcan ic  a c t i v i t y .  The Kastberg 
Granod io r i t e  was in t ruded  du r ing  t h e  Eocene a long  w i t h  a s s o c i a t e d  
dykes and s i l l s .  I n  the l a t e  T e r t i a r y  and Qua te rna ry  t h e  f i n a l  
phase of t e c t o n i c  a c t i v i t y  produced p l a t e a u  and v a l l e y  b a s a l t s .  

The P l e i s t o c e n e  g l a c i a t i o n  r e s u l t e d  i n  the e r o s i o n  
of material from t h e  peaks and r i d g e s  and depso i t ion  of ground 
moraine and g r a v e l s  on t h e  lower s lopes  and v a l l e y  bottoms. More 
r e c e n t l y  t h e  p o s t - g l a c i a l  d ra inage  p a t t e r n  has  produced g rave l  
t e r r a c e s  and a l l u v i a l  f a n s .  

2 . 2  S t r u c t u r e  

The a r e a  has  been sub jec t ed  t o  t h r e e  d i s c e r n a b l e  
orogenic  even t s  s i n c e  t h e  end of the Paleozoic  e r a .  The f i r s t  of 
these occurred  i n  the mid-Triassic  and r e s u l t e d  i n  t h e  f o l d i n g  
and r e g i o n a l  metamorphism of t h e  Cache Creek and Asi tka  forma- 
t i o n s .  These f o l d s  have s i n c e  been masked by la ter  t e c t o n i c  
a c t i v i t y ,  b u t  g e n e r a l l y  f o l d s  i n  t h e s e  o l d e r  rocks appear much 
t i g h t e r  . 

The second orogenic  event  s i g n a l l e d  the end of 
Bowser d e p o s i t i o n  and reached i t s  peak i n  t h e  m i d  t o  l a t e  
Cretaceous.  These movements correspond t o  t h e  C o l u m b i a n  and 
P a c i f i c  Orogenies.  The s t r u c t u r a l  t r e n d  i s  NW t o  SE w i t h  move- 
ment  i n  a n o r t h e a s t e r l y  d i r e c t i o n  a f f e c t i n g  the p r e - S u s t u t  
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s t r a t a .  On a l o c a l  scale the fold-systems conform t o  the margins 
of f a u l t  bounded b locks ,  with t h e  f o l d s  i n  the B o w s e r  Basin con- 
forming t o  t h e  o u t l i n e s  of t h e  b a s i n  i t s e l f .  T h e  reg ion  appears  
broken i n t o  many s e p a r a t e  c r u s t a l  b locks  bounded by deep f a u l t s  
w h i c h  i n f luenced  t h e  p a t t e r n  of deformation.  The locus of most 
of t h e  f a u l t i n g  is  t h e  Pinchi-Ingenica system, i t s e l f  a major 
t h r u s t  zone. 

The f i n a l  phase of t e c t o n i c  a c t i v i t y  took p l ace  i n  
t h e  e a r l y  Eocene. The S u s t u t  b a s i n  was a l a t e  orogenic  bas in  i n  
which molasse d e p o s i t s  of t h e  Columbian and P a c i f i c  Orogens 
accummulated. This  d e p o s i t i o n  w a s  t e rmina ted  by t h e  Eocene 
movements which t h r u s t  the S u s t u t  s t r a t a  from t h e  southwest and 
developed a series of open f o l d s .  Associated w i t h  t h e  major 
t h r u s t i n g  a r e  numerous s m a l l  s c a l e  imbr i ca t e  t h r u s t  f a u l t s  
directed t o  the n o r t h e a s t  which a f f e c t  bo th  S u s t u t  and B o w s e r  
assemblages and d i e  out  r a p i d l y  t o  t h e  south of t h e  S u s t u t  
River .  

3 .  PROPERTY GEOLOGY 

3 .1  General 

The g e o l o g i c a l  mapping of t h e  S u s t u t  and S u s t u t  S.E. 
p r o p e r t i e s  was c a r r i e d  o u t  us ing  the F o r e s t  Cover S e r i e s  1:15,840 
base  maps and a i r  photographs a t  t h e  same s c a l e .  I n  a d d i t i o n ,  
t h e  C o a l  B o w l  a r e a  has  been mapped a t  a more d e t a i l e d  s c a l e  of 
1 :5,000. 

One of t h e  p r i n c i p a l  problems encountered du r ing  t h e  
mapping w a s  t h e  d i f f e r e n t i a t i o n  between t h e  Lower t o  Middle 
J u r a s s i c  Ashman Formation and the Upper Jurassic/Lower Cretaceous 
Upper Bowser Lake Group. T h e  c o n t a c t  between t h e s e  t w o  forma- 
t i o n s  appears  g r a d a t i o n a l  and only  t h e  absence of coal from t h e  
former d i s t i n g u i s h e s  it from t h e  ove r ly ing  coa l  bear ing  group. 
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Another h indrance  t o  t h e  f i e l d  work w a s  the presence 
of e x t e n s i v e  t r a c t s  of d r i f t ,  p a r t i c u l a r l y  on l o w e r  s l o p e s  and  
v a l l e y  bottoms. Main Creek v a l l e y  i n  p a r t i c u l a r  exh ib i t s  a very 
low percentage  of rock outcrop .  

Maps have been prepared which s h o w  t h e  t r a v e r s e s  and 
sample l o c a t i o n s  and g e o l o g i c a l  i n t e r p r e t a t i o n s ,  t o g e t h e r  w i t h  
t r e n c h  d e s c r i p t i o n s  and schematic s e c t i o n s .  These a r e  conta ined  
i n  t h e  Appendix s e c t i o n  a t  the end of the r e p o r t .  

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

During the 1982 f i e l d  season,  no s t r a t a  o l d e r  t h a n  
t h e  Lower  Ju ra s s i c  w e r e  encountered wi th in  the p rope r ty ,  w h i l s t  
the  youngest rocks recognized w e r e  b a s a l t  flows of l a t e  T e r t i a r y  
age.  However, immediately t o  the e a s t  of the  S u s t u t  S . E .  b lock ,  
rocks  belonging t o  the Upper Tr iass ic  Takla  Group outcrop  and may 
p o s s i b l y  extend beneath the T e r t i a r y  basalts and P l e i s t o c e n e  
d r i f t  d e p o s i t s  t o  sub-crop w i t h i n  t h e  p rope r ty .  

3.2.1 Takla Group 

A s  mentioned above the Takla  Group is  not  
seen t o  ou tc rop  w i t h i n  t h e  p r o p e r t y ,  b u t  i t s  proximi ty  t o  the 
e a s t e r n  boundary of t h e  S.E. block j u s t i f i e s  a b r i e f  d e s c r i p t i o n .  
T rave r se  RAB 16 passed through rocks of Takla age and encountered 
an e n t i r e l y  vo lcan ic  assemblage, comprising predominantly of 
green-grey, a p h a n i t i c  a n d e s i t e  con ta in ing  numerous amphibole 
phenocrys ts .  Quartz b r e c c i a  w a s  a l s o  seen t o  be p r e s e n t  b u t  only 
as a r e l a t i v e l y  minor c o n s t i t u e n t .  

3.2.2 Hazelton Group 

S t r a t a  of Sinemurian t o  Bathonian age,  
belonging t o  the Telkwa and Smithers  Formations of t h e  Hazel ton 
Group, ou tc rop  a t  the n o r t h e a s t  co rne r s  of the S . E .  block.  
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The Telkwa Formation i n  the poor ly  exposed 
s e c t i o n  examined, comprised grey ,  f i n e  gra ined  sandstones exhib i -  
t i n g  l o a d c a s t s ,  s i l t s t o n e s  and b l ack ,  s l i c k e n s i d e d ,  p y r i t i c  
s h a l e s .  The more c h a r a c t e r i s t i c  vo lcanic  assemblages were not 
seen i n  t h i s  p a r t i c u l a r  s e c t i o n ,  a l though they  do occur elsewhere 
i n  t h e  a r e a .  

The  Smi thers  Formation w a s  examined both i n  
t h e  n o r t h e a s t  corner  of the S .E .  block and a l s o  approximately 
3.5 k m  t o  t h e  nor th .  The p r i n c i p a l  l i t h o l o g y  i n  a sequence of 
some s e v e r a l  hundred metres is  a f i n e  gra ined  sands tone  
a s s o c i a t e d  wi th  s i l t s t o n e s  and s h a l e s .  A marine i n f l u e n c e  is  
i n d i c a t e d  by t h e  presence of minor l imes tones  and an abundant 
fauna of be lemni tes ,  pelecypods and ammonites. 

3.2.3 B o w s e r  Lake Group 

T h e  m o s t  important group of sedimentary 
rocks present  w i t h i n  t h e  p r o p e r t y  belongs t o  t h e  Bowser Lake 
Group. Three u n i t s  have been d i s t i n g u i s h e d  w i t h i n  t h i s  group. 
The lowermost is  the Ashman Formation which is Cal lovian  a n d  
Oxfordian i n  age,  w h i l s t  t h e  Upper Bowser Lake Group extends from 
t h e  l a t e  Oxfordian t o  the ear l ies t  Cretaceous.  Within th i s  
l a t t e r  group is  t h e  t h i r d  u n i t ,  t h e  Upper J u r a s s i c  N e t a l z u l ,  
Volcanics .  

3.2.4 Ashman Formation 

The Ashman s t ra ta  p resen t  the most exten- 
s i v e  outcrop  of t h e  t h r e e  B o w s e r  Lake members wi th in  t h e  SuStUt 
and S u s t u t  S . E .  p r o p e r t i e s .  

Where examined, the Ashman Formation com- 
prises e s s e n t i a l l y  a c las t ic  sequence of d e p o s i t s ,  p r i m a r i l y  
sands tones ,  s i l t s t o n e s  and s h a l e s  w i t h  sub-ordinate  conglomerates 
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and rare l imes tones .  T h e  sandstone u n i t s  predominate,  be ing  
g e n e r a l l y  massive a n d  l i g h t  brown t o  g rey  i n  co lour .  Occasion- 
a l l y  they  a r e  seen t o  be grey-green, probably i n d i c a t i n g  t h e  
presence  of g l a u c o n i t e ,  a minera l  i n d i c a t i v e  of marine deposi-  
t i o n .  I n  many i n s t a n c e s  t h e  sandstones s h o w  a ca l ca reous  cement- 
a t i o n  and i n  gene ra l  e x h i b i t  an abundant marine fauna of 
ammonites, belemnites  and pelecypods.  A b r i e f  l i s t  of genera and 
s p e c i e s  recognized du r ing  the f i e l d  work is  given i n  Appendix 
VIII. 

The s i l t s t o n e s  a r e  g e n e r a l l y  g r a d a t i o n a l  
u n i t s  between t h e  sandstones and s h a l e s .  They vary i n  co lou r  
from dark grey  t o  l i g h t  brown and can be massive or  t h i n l y  
bedded. A d i s t i n c t i v e  f e a t u r e  of the more s h a l y  members is  t h e  

presence  of l a r g e  numbers of i rons tone  conc re t ions .  These 
s p h e r i c a l  bodies range i n  diameter  from 1 o r  2 cm t o  30 - 40 cm 
be ing  u s u a l l y  l i g h t  brown o r  r u s t  coloured and  i n v a r i a b l y  s t r u c -  
t u r e l e s s  when broken. Such conc re t ions  have not  been noted from 
any o t h e r  formations w i t h i n  t h e  p r o p e r t y  and have been used  t o  
i n d i c a t e  the presence of Ashman s t r a t a  where d i f f e r e n t i a t i o n  
between it and t h e  ove r ly ing  Upper B o w s e r  Group has been 
i n d i s t i n c t .  

The s h a l e  and mudstone s t r a t a  f r e q u e n t l y  
occur i n  cyclothemic r e l a t i o n s h i p s  wi th  the sandstones and s i l t -  
s t o n e s .  They are almost always t h i n l y  bedded t o  laminated and  
i n d i v i d u a l  u n i t s  r a r e l y  exceed 30 - 50 c m  i n  t h i c k n e s s .  They a r e  
g e n e r a l l y  dark coloured,  from grey  t o  black and on occas ion  a r e  
carbonaceous, a l though p l a n t  f o s s i l s  have not  been found. 

Isolated conglomerate u n i t s  have been noted 
from s e v e r a l  l o c a l i t i e s .  They a r e  poor ly  s o r t e d  wi th  w e l l  
rounded c las ts  of sandstone,  q u a r t z  and a n d e s i t i c  and b a s a l t i c  
vo lcan ic s .  Thicknesses a r e  v a r i a b l e  and m o s t  s e c t i o n s  measured 
w e r e  incomplete.  
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Limestone u n i t s  are almost always t h i n ,  
less than  60 c m  and u s u a l l y  dark grey i n  co lou r .  They a r e  not  
common, b u t  where seen,  t hey  a r e  in te rbedded  wi th  a l t e r n a t i n g  
sands tone / sha le  sequences.  

3 .2 .5  Upper Bowser Lake Group 

S t r a t a  o s t e n s i b l y  belonging t o  the U .  

Bowser Lake Group outcrop  i n  a d iscont inuous  b e l t  extending from 
j u s t  s o u t h  of t h e  southwest corner  of t h e  S u s t u t  S . E .  b lock ,  
through Marmot Ridge, Coal Bowl and W i l l o w  Creek, t o  t h e  con- 
f luence  o f  Hate and Saiya Creeks. The sediments comprise an 
e n t i r e l y  c l a s t i c  success ion  of sandstone,  s i l t s t o n e ,  mudstone, 
s h a l e s  and coal which, i n  part  a t  l e a s t ,  is non-marine. 

The sandstone u n i t s  a t t a i n  t h i c k n e s s e s  up 
t o  50 metres and  are predominantly d e l t a i c  i n  o r i g i n  as i n d i c a t e d  
by t h e  presence  of cross-bedding and t h e i r  a s s o c i a t i o n  w i t h  
coarsening  upwards c y c l e s  and coa l  d e p o s i t s .  I n  gene ra l  they  a r e  
medium g ra ined  wi th  sub-angular t o  sub-rounded g r a i n s  which are 
u s u a l l y  we l l  s o r t e d .  I n  t h e  ma jo r i ty  of cases cementation i s  
non-calcareous.  F o s s i l s  a r e  sparse and when found a r e  p r i m a r i l y  
pelecypods and disseminated p l a n t  d e b r i s .  

S i l t s t o n e s  a r e  g r a d a t i o n a l ,  be ing  p a r t  of a 
f i n i n g  upwards c y c l e  and tend  not  t o  form t h i c k  u n i t s .  They a r e  
g e n e r a l l y  l i g h t  brown t o  buf f  coloured,  i n  which r e s p e c t  they  a r e  
s imilar  t o  t h e  sands tones ,  w i t h  a r g i l l a c e o u s  and carbonaceous 
i n c l u s i o n s .  

The mudstone and s h a l e  u n i t s  a r e  less wel l  
exposed than  t h e  more r e s i s t a n t  sandstone s t r a t a .  Where seen ,  
t h e y  comprise dark grey  t o  black, t h i n l y  bedded, carbonaceous 
ho r i zons ,  f r e q u e n t l y  con ta in ing  t h i n  s t r i n g e r s  of c o a l .  They do 
n o t  appear t o  form t h i c k  u n i t s ,  a l though many of the l o w  l y i n g  
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swampy a r e a s  could be unde r l a in  by more e x t e n s i v e  a r g i l l a c e o u s  
s t r a t a .  

Coal seams occur throughout t h e  U.  Bowser 
Lake Group and w i l l  be mentioned i n  d e t a i l  i n  a l a t e r  s e c t i o n .  

The aforementioned sedimentary sequence 
e x h i b i t s  a marked l a t e r a l  v a r i a t i o n .  Only i n  the  case  of one or 
t w o  of the t h i c k e r  and more r e s i s t a n t  sandstone u n i t s  can  any 
c o n t i n u a t i o n  be t r a c e d  along s t r ike .  A major problem i n  t h i s  

r e s p e c t  is  the r e s t r i c t i o n  of ou tcrop  to  t h e  headwaters of 
r e l a t i v e l y  minor c reeks .  Where more than  100 - 200 metres of 
cover  s e p a r a t e s  c reek  s e c t i o n s ,  c o r r e l a t i o n  becomes extremely 
tenuous.  T h i s  i s  p a r t i c u l a r l y  marked below t h e  t r e e  l i n e  where 
l a r g e  areas can be t r a v e r s e d  wi thout  a s i n g l e  outcrop  being 
encountered.  A f u r t h e r  compl ica t ion  is  the  high degree of 
s t r u c t u r a l  d i s tu rbance  which a f f e c t s  a l l  t h e  s t r a t a .  The 
s t r u c t u r e  of t h e  a r e a  w i l l  be d i scussed  i n  t h e  next  s e c t i o n .  

3 . 2 . 6  U. J u r a s s i c  ( N e t a l z u l )  Volcanics  

Penecontemporaneous wi th  t h e  U. Bowser Lake 
Group a r e  a s u i t e  of vo lcan ic s  which have a th i ckness  somewhat i n  
excess  o f  100 metres. They have a northwest t o  south  e a s t  t r e n d  
a long  the western edge of t h e  S u s t u t  p r o p e r t i e s  and range from 
b a s a l t i c  t o  a n d e s i t i c  i n  composition. They are i n v a r i a b l y  por- 
p h y r i t i c  w i t h  phenocrysts  of p l a g i o c l a s e  and pyroxine.  The 

b a s a l t i c  m e m b e r s  t end  t o  exh ib i t  a reddish-browsn c o l o u r a t i o n  
w h i l s t  the a n d e s i t e s  a r e  t y p i c a l l y  green-grey. 

Important  c o n s t i t u e n t s  of t h i s  vo lcan ic  
assemblage a r e  t u f f s  and agglomerates .  The former a r e  water l a i n  
and show sedimentary f e a t u r e s  such as crossbedding and f i n i n g  
upwards cyc le s .  The l a t t e r  are g e n e r a l l y  i n t e r l a y e r e d  w i t h  t he  
t u f f s  and form t h i c k e r ,  i l l -sor ted u n i t s .  Associated wi th  these 
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rocks is  a vo lcan ic  mudflow o r  Lahar,  remnants of which a r e  en-  
countered  s e v e r a l  t i m e s  a long  t h e  s t r i k e  of the  vo lcan ic s .  

3.2.7 S u s t u t  Group 

The S u s t u t  Group provides  the youngest 
assemblage of sedimentary rocks found on the p r o p e r t i e s .  I t  i s  
subdivided i n t o  two m e m b e r s ,  of  which only the lowermost Tango 
Creek Formation has  been recognized wi th in  t h e  l i c e n c e  b locks .  
The  upper d i v i s i o n ,  the Brothers  Peak Formation, occurs  to  the  
w e s t  a long the  Connolly Range and was only b r i e f l y  examined. 

3 .2 .8  Tango Creek Formation 

The Tango Creek Formation r e s t s  uncon- 
formably upon t h e  U .  Bowser Lake Group, a l though t h i s  r e l a t i o n -  
s h i p  w a s  no t  seen dur ing  the  1982 f i e l d  work. Eisbacher (1973) 
h a s  subdivided the Tango Creek i n t o  a lower Niven member and an 
upper T a t l a t u i  m e m b e r .  The former is p r i m a r i l y  arenaceous w i t h  
minor mudstones w h i l s t  t h e  l a t t e r  comprises e s s e n t i a l l y  mudstones 
w i t h  subord ina te  arenaceous rocks and t h i n  c o a l s .  

The s e c t i o n s  of Tango Creek s t ra ta  examined 
w i t h i n  t h e  p r o p e r t i e s  comprised conglomerates,  s ands tones ,  mud- 
s tones  and c o a l s ,  belonging t o  both Niven and T a t l a t u i  members. 

The conglomerate u n i t s  a r e  g e n e r a l l y  i n t e r -  
bedded w i t h  more dominant sandstones.  Thicknesses  a r e  u s u a l l y  
l e s s  t han  10 metres  and it is  thought  t h e r e f o r e  t h a t  the t h i c k  
b a s a l  conglomerate i s  e i t h e r  absen t  w i th in  the p r o p e r t i e s  or l ies  
a t  a lower e l e v a t i o n  than  t h a t  exposed. Many of t h e  conglo- 
merates  recorded were channel f i l l  d e p o s i t s .  The numerous sand- 
s t o n e s  showed a preponderance of f i n i n g  upwards c y c l e s ,  commenc- 
i n g  w i t h  a t h i n  conglomerate and t e rmina t ing  w i t h  ei ther a 
s i l t s t o n e  o r  mudstone. They confirm a f l u v i a t i l e  mode of 
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d e p o s i t i o n  and probably belong t o  the Niven m e m b e r .  I t  i s  
thought  t h a t  s t r a t a  of t h i s  m e m b e r  ou tc rop  predominantly wi th in  
the c e n t r a l  and sou theas t e rn  parts of t h e  p r o p e r t i e s .  

Associated wi th  t h e s e  Niven a r e n i t e s  a r e  
mudstones and carbonaceous l a y e r s  which inc lude  t h i n  c o a l s .  
These l a t t e r  a r e  g e n e r a l l y  confined t o  the sou theas t  a r ea .  

Evidence suppor t ing  the presence of t h e  
T a t l a t u i  m e m b e r  comes from the nor thern  p a r t  of t he  S u s t u t  block 
a t  Courage Ridge. Here a s e c t i o n  measured over  150  met res  
recorded a predominantly a r g i l l a c e o u s  assemblage of b l ack ,  g rey  
and o l i v e  green s h a l e s  and mudstones w i t h  subord ina te  f i n e  
g ra ined  s i l t y  sandstones.  Towards t h e  t o p  of the s e c t i o n ,  two 
coa l  seams, Sa iya  A and B,  occur ,  which have been proved t o  be 

younger than  t h o s e  t o  t h e  s o u t h e a s t .  

T h e  s t r a t a  encountered confirms a deposi-  
t i o n a l  environment i n  which t h e  h igh  energy f l u v i a l  cond i t ions  of 
Niven t i m e s  gave way g r a d u a l l y  t o  a lower r i v e r  g r a d i e n t  during 
the T a t l a t u i  culminat ing i n  f l ood  bas in  swamps. 

3 . 2 . 9  T e r t i a r y  Basal ts  

The volcanism t h a t  gave r ise t o  t h e  l avas ,  
dykes and necks assigned t o  t h i s  group, probably commenced du r ing  
t h e  Miocene and  cont inued i n t o  the Quaternary .  

T h e  b a s a l t i c  l avas  g e n e r a l l y  form caps on 
r i d g e  t o p s ,  p a r t i c u l a r l y  a long t h e  western boundary of the S u s t u t  
S . E .  p r o p e r t y .  However, t h e  s i n g l e  most e x t e n s i v e  flow is a 
v a l l e y  f i l l  d e p o s i t  which extends from w e s t  t o  e a s t  ac ross  the 
Main Creek v a l l e y  f o r  a d i s t a n c e  o f  5.5 km and a t  i t s  w i d e s t  i s  
2 . 5  km a c r o s s .  T h e  b a s a l t  i s  g e n e r a l l y  massive, f i n e  gra ined ,  
dark  grey  t o  b lack  and very s t rong .  The upper parts of many of 
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t h e  flows e x h i b i t  a v e s i c u l a r  t e x t u r e  and appear  brown i n  
colour.  Columnar j o i n t i n g  can be seen near  the base of the flow 
immediately above Coal Bowl and aga in  where t h e  Main Creek c u t s  
t h e  b a s a l t .  

Only one dyke worthy of no te  was recorded 
dur ing  t h e  summer. I t  c u t s  through t h e  Tango Creek  Formation 
some 1.5 k m  t o  t h e  sou theas t  of t h e  S u s t u t  S . E .  b lock .  Erosion 
has removed much of t h e  surrounding sediment so t h a t  t h e  
v e r t i c a l ,  2 metre wide dyke, is  l e f t  p ro t rud ing  6 met res  above 
t h e  ground. I t  is composed of v e s i c u l a r  b a s a l t  wi th  occas iona l  
i n c l u s i o n s  of obs id ian .  

3 .2 .10  Pleis tocene and Recent 

G l a c i a l  d e p o s i t s  a r e  g e n e r a l l y  found below 
t h e  t ree  l i n e  and become p r o g r e s s i v e l y  t h i c k e r  towards t h e  v a l l e y  
bottoms. The ma jo r i ty  of t h e s e  d e p o s i t s  a r e  ground moraine com- 
p r i s i n g  a s i l t y  sand and g rave l  m a t r i x  w i t h  only minor c l a y ,  i n  
which are embedded l a r g e r  cobbles  and boulders .  Outwash sands 
and g r a v e l s  of g l a c i a l  o r i g i n  occur  a t  i s o l a t e d  l o c a l i t i e s  
throughout the more open v a l l e y s  and almost a l l  t h e  l a r g e r  c reeks  
c o n t a i n  some alluvium. 

Talus  s lopes  a r e  f r equen t ,  extending from 
t h e  f r o s t  s h a t t e r e d  r i d g e s  t o  beyond the t r e e  l i n e .  Weathering 
and o x i d a t i o n ,  p a r t i c u l a r l y  of t h e  l e s s  r e s i s t a n t  c o a l s  and 
s h a l e s ,  has been e s p e c i a l l y  seve re  on s l o p e s  not  steep enough f o r  
g r a v i t y  t o  c o n t i n u a l l y  provide  a f r e s h  s u r f a c e .  A deep r e g o l i t h  
of slumped and s o l i f l u c t i o n  m a t e r i a l  o f t e n  occurs  i n  b a s i n  o r  
c i r q u e - l i k e  a r e a s  a t  the headwaters of many of t h e  c reeks ,  e . g . ,  
Coal Bowl. Gravi ty  has  a l s o  been r e spons ib l e  f o r  the creep  and 
cambering of rock outcrop  down s l o p e  and is  p a r t i c u l a r l y  not ice-  
able i n  v e r t i c a l  or near  v e r t i c a l  s t r a t a .  
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A f i n a l  minor d e p o s i t i o n a l  phase has  been 
t h a t  of ca l ca reous  t u f a  p r i m a r i l y  t o  t h e  south  of the p rope r ty .  
I t  i s  a creamy grey  co lour  forming i n  t h i n  l a y e r s  and r e s u l t i n g  
from the emanation of cold s p r i n g s .  The l a r g e s t  d e p o s i t  occurs  
a t  Fumar Creek where a cone over 2 metres h igh  has r e s u l t e d ,  
be ing  known as Big K e t t l e  fumerole. 

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

T h e  S u s t u t  and S u s t u t  S .E .  p r o p e r t i e s  exh ib i t  an 
extremely complex s t r u c t u r e .  Three s e p a r a t e  orogenic  even t s  have 
c o n t r i b u t e d  to  t h i s  complexity r e s u l t i n g  i n  f a u l t s ,  t h r u s t s  and 
t i g h t  f o l d i n g  a f f e c t i n g  a l l  t h e  s t ra ta  except  f o r  t h e  T e r t i a r y  
b a s a l t s .  The f i n a l  phase of t e c t o n i c  a c t i v i t y  must t h e r e f o r e  
have been completed by t h e  Miocene and it is  probable  t h a t  the 
outpour ing  of the l a t e  T e r t i a r y  b a s a l t s  represented  t h e  l a s t  
event  of t h i s  orogeny. 

3 . 3 . 1  Fau 1 t i n g  

The p r i n i c i p a l  f a u l t s  and t h r u s t s  which 
a f f e c t  t h e  p r o p e r t i e s  t r e n d  from northwest t o  s o u t h e a s t .  Minor 
east-west o r i e n t e d  f a u l t s  a l s o  occur b u t  g e n e r a l l y  have a small  
throw, dying o u t  r a p i d l y  and being of on ly  l o c a l  s i g n i f i c a n c e .  
Evidence f o r  t h e  presence of t h e  l a r g e r  d i s l o c a t i o n s  comes from 
s e v e r a l  sources, e .g . ,  b r e c c i a t i o n ,  m i n e r a l i z a t i o n  and s l i cken-  
s i d i n g ,  j u x t a p o s i t i o n  of s t r a t i g r a p h i c  members, topographic  
expres s ion  and a i r  photo i n t e r p r e t a t i o n s .  T h e  magnitude and t o  a 
lesser degree,  t h e  d i r e c t i o n  of t h e s e  displacements  is  open t o  
c o n j e c t u r e .  However, r e f l e c t a n c e  d a t a  has  i n d i c a t e d  broad ranges 
f o r  s e v e r a l  of t h e s e  movements and  t h i s  work w i l l  be d iscussed  i n  
a fo l lowing  s e c t i o n .  

Saiya F a u l t  - I t  extends f o r  a d i s t a n c e  of 
approximately 25 k m ,  forming the western boundary of t h e  proper-  
t i e s .  
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I t s  p o s i t i o n  is  marked by t h e  break of s l o p e  along the e a s t e r n  
s i d e  of t h e  Sa iya  v a l l e y .  I t  d ive rges  from the Sa iya  v a l l e y  
immediately south  of Sa iya  Lake and fo l lows  t h e  headwaters of t h e  
Omineca i n  a south e a s t e r l y  d i r e c t i o n  be fo re  heading south.  A t  

i ts  nor the rn  end it probably  merges with t h e  S u s t u t  and Asi tka  
f a u l t s  a t  t h e  confluence of t h e s e  two r i v e r s .  The downthrow s i d e  
appears  t o  be t o  t h e  southwest where s t r a t a  of t h e  S u s t u t  Group 
d i p  t o  t h e  n o r t h e a s t  and s t r i k e  p a r a l l e l  t o  the f a u l t .  Across 
t h e  f a u l t  o l d e r  s t r a t a  o f  Upper B o w s e r  Lake age have been t h r o w n  
u p  a g a i n s t  t h e  S u s t u t  Group.  The throw of t he  f a u l t  would seem 
t o  be of the o rde r  of 200 t o  500 met res ,  as t h e  Tango Creek 
member of the S u s t u t  Group rests a longs ide  s t r a t a  belonging t o  
t h e  middle part  of the  U .  B o w s e r  Lake Group. 

C a r r u t h e r s  F a u l t  - Another  northwest  t rend-  
ing  d i s l o c a t i o n ,  t h i s  t ime running along t h e  e a s t e r n  boundary of 
t h e  S . E .  block. I t  extends from j u s t  south of the As i tka  r i v e r  
i n  the n o r t h  t o  the O m i n e c a  r i v e r  i n  t h e  sou th ,  a d i s t a n c e  of 32 
km. I t  is  probably a h igh  angle  t h r u s t  f a u l t ,  r e spons ib l e  f o r  
pushing t h e  lower and middle Jurass ic  s t r a t a  t o  t h e  w e s t  ove r top  
of t h e  Permian and Tr iass ic  rocks. Displacement seems consider-  
able as a g r e a t  d e a l  of t h e  Hazel ton Group and some Takla a r e  
missing.  

As i tka  F a u l t  - T h i s  is perhaps the p r i n -  
c i p a l  east-west  f a u l t  i n  the proximi ty  of the S u s t u t  p r o p e r t i e s .  
I t s  t r a c e  l i es  im-ediately nor th  of t h e  As i tka  r i v e r ,  ex tending  
from t h e  S u s t u t  f a u l t  i n  t h e  w e s t  t o  t h e  P i n c h i  f a u l t  some 20 k m  

t o  the e a s t .  I t  downthrows t o  t h e  south where Ashman s t ra ta  d i p  
to  t h e  e a s t  and no r th  e a s t .  To  the nor th  of the f a u l t  south  d ip-  
p ing  Telkwa and uppermost Takla s t r a t a  a r e  exposed. T h e  f a u l t  
has been  recorded as a h igh  ang le  r e v e r s e  f a u l t  and displacement  
would seem t o  be a t  least  1,000 metres and perhaps a s  much as 
2 , 0 0 0  met res .  
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Main Creek F a u l t  - I t  is i n f e r r e d  t h a t  a 
s i g n i f i c a n t  f a u l t  m u s t  run a long  Main Creek, probably be ing  a 
splay from t h e  C a r r u t h e r s  F a u l t .  The exac t  l o c a t i o n  of t h e  f a u l t  
p l a n e  is unknown due t o  t h e  e x t e n s i v e  cover of d r i f t .  I t  i s  
probably a h igh  ang le  r eve r se  f a u l t  which has thrown up Ashman 
s t r a t a  n e x t  t o  t h e  Tango Creek. This  implies t h a t  t h e  U .  B o w s e r  
Lake Group is  missing which would sugges t  a displacement of 
approximately 1,000 metres. However, as t h e r e  is  no d i r e c t  
evidence f o r  t h e  presence of Ashman s t r a t a  immediately w e s t  of 
t h e  f a u l t ,  t h e  throw could be much sma l l e r .  

Coal B o w l  F a u l t s  - A series of t h r u s t  
f a u l t s  has  been assumed t o  occur i n  t h e  Coal Bowl a r e a  t o  e x p l a i n  
the r e p e t i t i o n  of coa l  seams. I t  i s  f e l t  t h a t  a t  least  t w o  
s i g n i f i c a n t  t h r u s t s  occur wi th  displacements  of between 100 and 
200 metres. Addi t iona l  minor f a u l t s  would also seem t o  be 
p r e s e n t  impar t ing  an imbr i ca t e  s t r u c t u r e  t o  the a r e a .  I t  is pos- 
s ib le  t h a t  t h e s e  t h r u s t s  u n i t e  a t  depth and may o r i g i n a t e  i n  t h e  
Sa iya  F a u l t .  T h i s  would assume t h a t  t h e  Coal B o w l  a r e a  and much 
of Marmot Ridge is composed of a series of t h r u s t  wedges. 

Watney and B a s s  F a u l t s  - These t w o  f a u l t s  
have a common o r i g i n  a t  t h e  n o r t h e r n  end of Courage Ridge. They 
d ive rge  from one another  t o  the s o u t h e a s t ,  running e i t h e r  s i d e  of 
t h e  r idge .  The Watney f a u l t  s e p a r a t e s  t h e  Tango Creek Formation 
from the Ashman and may l i n k  wi th  t h e  t h r u s t s  of Coal Bowl. I t  

would seem t o  be a h igh  angle  r eve r se  f a u l t  and i f  it has 
r e s u l t e d  i n  the omission of the U .  Bowser Lake Group, then i t s  
throw m u s t  be i n  t h e  o rde r  of 1,000 met res .  The B a s s  F a u l t  
appears  t o  be l e s s  s i g n i f i c a n t ,  s e p a r a t i n g  the U .  J u r a s s i c  
Volcanics  from t h e  Tango Creek Formation. The amount of throw is 
probably only a few hundred met res ,  r e s u l t i n g  i n  t h e  loss of t h e  
Niven m e m b e r  of t h e  Tango Creek Formation. 

The ma jo r i ty  of t h r u s t i n g  and f a u l t i n g  
would seem t o  be t h e  r e s u l t  of the e a r l y  T e r t i a r y  orogeny. 
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Undoubtedly t h e  older orogenic  even t s  produced d i s l o c a t i o n s ,  b u t  
there i s  no conc lus ive  evidence to  a s s i g n  specific f a u l t s  to  
these e v e n t s .  Furthermore, it is m o s t  l i k e l y  t h a t  older f a u l t s  
w e r e  r e a c t i v a t e d  by the younger t e c t o n i c  movements. 

3 . 3 . 2  Folding 

T h e  p r i n c i p a l  f o l d  axes a r e  o r i e n t e d  north- 
west t o  s o u t h e a s t ,  p a r a l l e l i n g  t h e  f a u l t  t r e n d s .  The e a r l i e s t  
f o l d i n g  r e s u l t e d  from movements i n  t h e  mid-Triassic  and a f f e c t e d  
only pre-Takla rocks.  However no evidence of t h e s e  f o l d s  was 
recognized dur ing  t h e  f i e l d  work. 

The second orogenic  phase which a f f e c t e d  
the pre-Sus tu t  s t r a t a  man i fe s t s  i t s e l f  f a r  more obvious ly .  These 
f o l d s  are p a r t i c u l a r l y  w e l l  marked i n  t h e  Ashman and  U .  Bowser 
Lake Groups which a r e  more h i g h l y  d i s t u r b e d  wi th  t i g h t e r  f o l d s  
than  the ove r ly ing  S u s t u t  Group. 

The three p r i n c i p a l  f o l d  axes wi th in  t h e  
p r o p e r t i e s  a r e  t h e  Worthington and Vaux sync l ines  and t h e  Harp 
a n t i c l i n e .  The Worthington s y n c l i n e  t r e n d s  northwest t o  south- 
e a s t  down Main Creek v a l l e y ,  the a x i s  l y ing  somewhere t o  the west  
of t h e  creek. Evidence f o r  t h e  sync l ine  comes from d i p  measure- 
m e n t s  i n  t h e  Ashman Formation t o  t h e  w e s t ,  p a r t i c u l a r l y  a long  Lo 
Coal C r e e k .  The gene ra l  d i p  i s  t o  t h e  e a s t  becoming less s t e e p  
towards Main Creek and t h e  s y n c l i n a l  a x i s .  Minor v a r i a t i o n s  t o  
t h i s  t r e n d  are apparent ,  so t h a t  the s t r u c t u r e  probably resembles 
a syncl inorium. T h e  s y n c l i n a l  a x i s  presumably cont inues  beneath 
the T e r t i a r y  B a s a l t s  a s  i n d i c a t e d  by a n  a rea  of Ashman s t r a t a  t o  
the nor th  of the  S . E .  b lock where d i p s  a r e  c o n s i s t a n t  wi th  t h e  
presence  of a sync l ine .  Dip readings  tend t o  sugges t  t h a t  t h e  
s y n c l i n e  has  a plunge t o  t h e  nor thwes t ,  confirming L o r d ' s  f ind-  
i n g s .  
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Approximately 2 k m  t o  the w e s t  of the 
Worthington s y n c l i n e  is  t h e  Harp a n t i c l i n e  which p a r a l l e l s  t h e  
former and probably runs along t h e  e a s t e r n  edge of Coal Bowl. I t  
is  c e r t a i n l y  a s symet r i ca l  i n  form, p a r t i c u l a r l y  near  Coal B o w l  
and immediately no r th  of the T e r t i a r y  B a s a l t s  where the western 
l i m b  i s  much s t e e p e r .  Again, as f o r  the Worthington s y n c l i n e ,  it 
i s  more an a n t i c l i n o r i u m  than  a simple a n t i c l i n e .  Genera l ly ,  
d i p s  become s t e e p e r  and s t r u c t u r e  more complex as the Coal Bowl 
a r e a  i s  approached, r e f l e c t i n g  both t h e  presence of t h r u s t i n g  and 
a l s o  t h e  l e s s  competent coa l  measure s t r a t a .  Both coa l s  and 
s h a l e s  e x h i b i t  a h igh  degree of c o n t o r t i o n  and shea r ing  whenever 
they  a r e  found w i t h i n  t h e  a r e a .  

The Vaux sync l ine  has been recognized 
w i t h i n  the S u s t u t  Group rocks and is  t h e r e f o r e  of post-Paleocene 
age. I t  may be p r e s e n t  w i t h i n  t h e  o l d e r  rocks t o  t h e  south of 
W i l l o w  Creek b u t  cannot be de f ined  w i t h  any c e r t a i n t y .  I t  is c u t  
o u t  by the Watney f a u l t  t o  t h e  e a s t  of Courage Ridge i n  t h e  north 
and d i sappea r s  i n t o  t h e  T e r t i a r y  B a s a l t s  i n  t h e  south .  I t  is  a 
broader  and more g e n t l e  s t r u c t u r e  than  t h e  older f o l d s  with d i p s  
r a r e l y  exceeding 40" and very few s u b s i d i a r y  f l ank  f o l d s .  The 
more competent and b r i t t l e  na tu re  of t h e  S u s t u t  s t r a t a  
undoubtedly a f f e c t e d  t h e  s t y l e  of f o l d i n g  w i t h i n  t h i s  group, 
p a r t i c u l a r l y  wi th in  t h e  lower Niven member. 

Only t h r e e  of t h e  many f o l d s  have been 
mentioned above. The same p r i n c i p a l s ,  however, apply t o  a l l  t h e  
o t h e r  f o l d s  recorded,  t h a t  is, f o l d s  wi th in  t h e  S u s t u t  Group are 
less complex and more open than  those  i n  t h e  Ashman and U. Rowser 
Lake groups.  A l s o ,  t h e  less competent coal, s h a l e  and mudstone 
h o r i z o n s  e x h i b i t  t h e  g r e a t e s t  deformation. 
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4 .  COAL - 

4.1 D i s t r i b u t i o n  

Two s e p a r a t e  p e r i o d s  of coa l  depos i t i on  occurred 
w i t h i n  t h e  s t r a t a  of t h e  p r o p e r t i e s .  The o l d e s t  c o a l s  belong t o  
the IJpper Bowser Lake Group ranging through some 800 metres of 
s t r a t a .  The o l d e s t  coa l  (P4ackeson seam) occurs  j u s t  over  0 .5  k m  

sou th  of t h e  S u s t u t  S . E .  prope r ty  on a t r i b u t a r y  of S t o u t  Creek. 
I t  is of m e d i u m  t o  low v o l a t i l e  rank which is  the h i g h e s t  rank o€ 
a l l  t h e  S u s t u t  c o a l s .  

The g r e a t e s t  number of seams occurs i n  the Coal Bowl 
a r e a  where 9 seams of h igh  to  medium v o l a t i l e  rank have been r e -  
cognized. These seams can be s p l i t ,  according to  t h e i r  r e f l e c t -  
ances.  i n t o  t h r e e  ages of depos i t i on .  The  youngest,  Main n u m b e r s  
1 and 2 a r e  h igh  v o l a t i l e  bituminous A i n  rank,  w h i l s t  t h e  
remainder,  Main 3 ,  4 ,  5, 6 ,  7 and Main 8 and 9 ( t h e  o l d e s t  group) 
are medium v o l a t i l e  c o a l s .  These 9 c o a l s  a r e  obviously younger 
than  t h e  Mackeson seam a l though they s t i l l  belong t o  t h e  Upper 
aowser Lake Group. 

T h e  f i n a l  s e r i e s  of c o a l s  belongs t o  t h e  S u s t u t  
Group and occurs  i n  the s o u t h e a s t  corner  of t h e  S u s t u t  S . E .  block 

and i n  the cen t r a l  and  no r the rn  p a r t s  of the S u s t u t  block.  These 
c o a l s  can be subdivided i n t o  t h r e e  groups according t o  the  
A.S.T.M. c l a s s i f i c a t i o n .  The o l d e s t  c o a l s  a r e  probably of lower 
Tango Creek age and a r e  of h igh  v o l a t i l e  bituminous A rank. The 
second group is  a con t inua t ion  of these l a t t e r  c o a l s  i n  an un- 
broken s e r i e s ,  b u t  a r e  c l a s s i f i e d  a s  high v o l a t i l e  bituminous B 
rank .  The c o a l s  of t h e s e  two groups a r e  confined t o  the south 
e a s t e r n  a r e a  and i n  s c a t t e r e d  l o c a l i t i e s  i n  the c e n t r a l  a r e a  
where s t r a t a  lower down i n  t h e  success ion  a r e  exposed. They a r e  
probably o f  Lower to  lowest  Upper Tango Creek age.  The l a s t  
group of c o a l s  comprises t h r e e  seams, Sa iya  A ,  B and C .  T h e  
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f i r s t  t w o  appear o l d e r  than  t h e  l a s t ,  b u t  a l l  a r e  c l a s s i f i e d  a s  
sub-bituminous A rank.  They a l l  probably belong t o  the upper 
Tango Creek, b u t  Sa iya  C appears  t o  l i e  some 100 t o  200 met res  
h i g h e r  i n  t h e  success ion .  

4.2 Desc r ip t ion  

Throughout t h e  p rope r ty ,  c o a l s  have been desc r ibed  
from f l o a t ,  s lough,  ou tcrop  and t r enches .  I n  many c a s e s ,  
p a r t i c u l a r l y  the Coal Bowl a r e a ,  weather ing has  been so seve re  as 
t o  s u b s t a n t i a l l y  d i s r u p t  seam p r o f i l e s ,  even where hand t renched .  
C o r r e l a t i o n  us ing  the seam p r o f i l e s  descr ibed  he re in  cannot be 
undertaken wi th  any degree of c e r t a i n t y ,  p a r t i c u l a r l y  where 
d i s t a n c e  of 50 t o  100 met res  o r  more s e p a r a t e  exposures.  I t  has 
become obvious from t h i s  i n i t i a l  phase of e x p l o r a t i o n  t h a t  
f u r t h e r  d e t a i l e d  w o r k  is  r equ i r ed  on the coa l  seams something 
which w i l l  be d i scussed  i n  t h e  s e c t i o n  on Recommendations. 

4.2.1 Mackeson Seam 

T h i s  is  the o l d e s t  seam found and occur t o  
t h e  sou th  of the p rope r ty ,  some 7 5  metres along a southwest  flow- 
i n g  t r i b u t a r y  of S t o u t  Creek .  The seam is  exposed i n  a slumped 
bank of the creek where it has been a s s y m e t r i c a l l y  fo lded  wi th  
t h e  nose of the f o l d  exposed. The s t r i k e  i s  302' wi th  the 
nor the rn  l i m b  d ipping  a t  70" t o  t h e  n o r t h e a s t  w h i l s t  the sou the rn  
l i m b  is  v e r t i c a l .  T h e  hanging w a l l  comprises b lack  mudstone and 
carbonaceous mudstone w h i l s t  the foo twa l l  is a poor ly  exposed 
mudstone. The seam t h i c k n e s s  has  been recorded as 4 . 5  met res ,  
however because of s eve re  slumping, it was not  p o s s i b l e  t o  l o c a t e  
t h e  a c t u a l  nose of t h e  f o l d  and the t r u e  th i ckness  may be con- 
s i d e r a b l y  less than  t h i s .  The seam has been sheared and con ta ins  
s e v e r a l  t h i n  bands of carbonaceous mudstone. The s t r i k e  of t h e  
seam t a k e s  it a c r o s s  the creek ,  b u t  a l a r g e  s l i d e  has  covered a l l  
t r a c e s  of ou tcrop .  To the south ,  the seam t u r n s  i n t o  the h i l l -  
s i d e  and could n o t  be t r a c e d .  
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4.2.2 Main N o .  1 

The Main N o .  1 seam has  been  t renched  i n  
t w o  l o c a l i t i e s ,  as shown i n  Appendix I V .  I n  t r e n c h  1 1 A  t h e  upper 
1 metre  could not  be uncovered, l eav ing  only  0 . 5  metre of coa l  
bea r ing  s t r a t a  v i s i b l e .  T h e  seam is  very d i r t y  and probably l e s s  
than  1 . 0  metre t h i c k  wi th  only about 0 . 3  metre  of coa l .  I n  
t r e n c h  1C it is  only represented  by coa l  s t r i n g e r s  probably 
i n d i c a t i n g  a s h a l i n g  out  i n  t h i s  d i r e c t i o n .  

4 .2 .3  Main N o .  2 

This was t renched  i n  6 l o c a l i t i e s  and a s  
wi th  a l l  t h e  Main c o a l s  e x h i b i t s  cons ide rab le  v a r i a t i o n  i n  th i ck -  
n e s s  and coa l  con ten t .  I ts  m a x i m u m  t h i c k n e s s  is  recorded i n  
t r e n c h  2AA where the o v e r a l l  seam th i ckness  i s  3.90 metres .  I t  
comprises an upper p l y  of 1.45  m ,  i n t e r seam s h a l e  and carbon- 
aceous mudstone of 0.6  m and a lower p l y  which i s  1 . 8 5  m t h i c k .  
Roof and f l o o r  a r e  of carbonaceous sha le .  Nearby a t  t r ench  2AC, 
it i s  reduced i n  th i ckness  t o  3.05 m, w i t h  3 coa l  p l y s  of 0 . 2 5 ,  

0 . 2 5  and 0.6 m w i t h  carbonaceous s h a l e  in te rseams of 0.55 m and 
1 . 4  m r e s p e c t i v e l y .  Elsewhere t h e  seam t h i n s  t o  between 0 . 5  m 
and 1.1 metres. 

4.2.4 Main N o .  3 

I t  b a s i c a l l y  consists of two p l y s  a l though 
t h e s e  c o a l s  are s p l i t  f r e q u e n t l y  by t h i n  s h a l e  and mudstone p a r t -  
i ngs .  The t h i c k e s t  development is  s e e n  i n  t r ench  11C where t h e  
seam reaches 6.2 metres .  T h e  upper p l y  i s  4.0 metres t h i c k  
a l though it con ta ins  4 p a r t i n g s  of s h a l e  and mudstone, t h e  th i ck -  
est of which i s  0 . 2 5  metres. 1.65 metres of m u d s t o n e  s e p a r a t e s  
the l a t t e r  from the b o t t o m  p l y  which does not  con ta in  any s p l i t s  
and i s  0.55 metres t h i c k .  On t h e  other side of the creek ,  
o s t e n s i b l y  i n  t h e  same seam, t r e n c h  11D proved a th i ckness  
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of o n l y  1.85 metres. Unfor tuna te ly ,  no r e f l e c t a n c e  d a t a  is  y e t  
a v a i l a b l e  f o r  t h i s  t r ench  and it seems l i k e l y  t h a t  a l a t e r a l  d i s -  
placement has occurred and t h a t  some s e a m  o t h e r  t han  N o .  3 has 
been measured. 

I n  t r enches  12F and 12H f u r t h e r  no r th ,  t he  
seam h a s  thinned t o  4.5 and 4.4 metres  r e s p e c t i v e l y .  I n  1 2 H .  t h e  
upper p l y  is  1.45 m t h i c k  and inc ludes  a 0.2 111 s p l i t .  The i n t e r -  
seam mudstone i s  1.45 metres  t h i c k  being reasonably c o n s i s t a n t  
w i t h  11C. The b o t t o m  p l y  is  1.5 metres t h i c k  w i t h  a very t h i n  
s p l i t  some 0 . 2  m from i t s  top .  Trench 12F c l o s e  by has  a s i m i l a r  
o v e r a l l  t h i c k n e s s  b u t  shows t h r e e  p l y s ,  the o r i g i n a l  lower p l y  
now being s p l i t  s o m e  0 . 2  m from the t o p  by 0 . 9  m of carbonaceous 
mudstone. The upper p l y  is  s l i g h t l y  t h i n n e r  a t  1.10 m ,  b u t  
c o n t a i n s  no s p l i t s .  The in te rseam mudstone i s  1.5 m t h i c k ,  
a lmost  i d e n t i c l e  t o  12H. The middle p l y  as descr ibed  above i s  
0.2 m t h i c k  and the bottom p l y  is 0.8 m. I t  seems t h a t  t h e  very  
t h i n  s p l i t  i n  t h e  lower p l y  of 12H has  thickened s u b s t a n t i a l l y  t o  
0 .9  m i n  12F. 

4.2.5 Main No. 4 

This  seam has  been measured i n  two 
t r e n c h e s ,  11E, where it comprises 1.40 m of coa l  wi th  no s p l i t s  
and 12E where it is  0.6 metres of s o l i d  coa l .  I t  is  p o s s i b l e  
t h a t  it is this seam t h a t  w a s  measured i n  t r e n c h  111). I t  appears  
t o  show a t h i n n i n g  t r e n d  t o  the no r th .  

4.2.6 Main No. 5 

I t  was t renched  a t  l o c a l i t y  121) where it 
comprised some 5.0 m e t r e s , o f  carbonaceous s h a l e  with c o a l  
s t r i n g e r s .  I t  is p o s s i b l e  t h a t  N o .  5 is not  a s e a m  a t  a l l  b u t  
j u s t  a very carbonaceous ho r i zon .  
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4.2.7 Main N o .  6 

As i n  t h e  case  of N o .  5 ,  t h i s  seam i s  a 
carbonaceous mudstone, t h i s  t i m e  o n l y  1 . 2 5  metres t h i c k .  

4.2.8 Main N o .  7 

I n  t r e n c h  1 2 B  it comprises two p l y s ,  an 
upper of 0.35 metres  and a lower o f  0.15 m w i t h  0 .65 m of i n t e r -  
seam s i l t s t o n e .  

4.2.9 Main N o .  8 

T h i s  seam has  not  been completely exposed. 
Trench 14 showed a 1 .3  metre  seam w i t h  3 mudstone s p l i t s ,  t h e  
t o t a l  c o a l  be ing  0.95 m .  I t  is  p o s s i b l e  t h a t  the upper coa l  
hor izon  of t r e n c h  36D could be seam N o .  8. The seam t h i c k n e s s  
would be 3.55 met res  c o n s i s t i n g  of a n  upper p l y  of 0 .5  m ,  1.10 m 
of in te rseam carbonaceous s h a l e  and a lower p l y  o f  1 .95  m.  

4.2.10 Main N o .  9 

I n  t r e n c h  3 6 D  it comprises a 4.10 m e t r e  
seam w i t h  an upper and lower p l y  sepa ra t ed  by 0 . 8  m of mudstone. 
T h e  t o p  coa l  i s  1 . 2  m t h i c k  w h i l s t  the bottom is  2 .10  me t re s ,  
a l though some 0 . 4  metres of th i s  was covered. I n  t r e n c h  14, a 
c o a l  of 1 . 3  m t h i ckness  has  been ass igned  t o  seam N o .  9 ,  al though 
3 metres above i s  a f u r t h e r  3.85 m of in te rbedded  coa l  and mud- 
s t o n e ,  t h e  s t r a t i g r a p h i c  p o s i t i o n  of which is  unce r t a in .  

4.2.11 McEwan N o .  1 

This w a s  t renched  a t  l o c a l i t y  MS11-X where 
it w a s  0 . 5  m e t r e  t h i c k .  T o  the nor th ,  a t  MS6V what appears  t o  be 
the  same seam is 0.8 metre  thick.  The McEwan N o .  1 i s  t h e  only 
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one  of t h e  McEwan seams to  be worthy of note  because of i t s  
supposed con t inua t ion  and low e l e v a t i o n .  

4.2.12 Stone Seam 

Located i n  t he  c e n t r a l  p a r t  of t h e  
p rope r ty ,  it is one  of t h e  S u s t u t  Group  c o a l s  and i n  common w i t h  
t h e s e  seams, appears  t o  be of l i m i t e d  e x t e n t .  I t  has  a t h i ckness  
of 0 .4  m a t  l o c a l i t y  30D, be ing  o v e r l a i n  by a carbonaceous s h a l e  
and u n d e r l a i n  by mudstone. 

4.2.13 New Seam 

A c o a l  seam a t  least  2 metres i n  th i ckness  
w a s  d i scovered  on t h e  sou th  s l o p e  o f  N e w  Creek Val ley ,  approxi-  
mately 3 k m  from i t s  confluence w i t h  Sa iya  Creek. The coal 
s t r i k e s  a t  100" and dips a t  4 5 "  t o  the no r th  and t h e r e  i s  a 
p o s s i b i l i t y  t h a t  it is t h e  same as the Stone seam t o  the e a s t .  
I t  i s  in te rbedded  w i t h  carbonaceous s h a l e s  and s i l t s t o n e s  and 
c o n t a i n s  a h igh  percentage  of v i t r i n i t e .  The t o t a l  s e c t i o n  
measures some 25 metres. Due t o  t h i c k  cover and t h e  na tu re  of 
the  topography it was not  p o s s i b l e  t o  trace t h e  seam along 
s t r i k e .  

4.2.14 Saiya A and B 

These seams a r e  exposed on an extremely 
steep s l o p e  on t h e  west s i d e  of Courage Ridge. They a r e  con- 
t a i n e d  i n  a sequence of o l i v e  green and grey mudstone carbon- 
aceous mudstones and f i n e  g ra ined ,  buff-coloured sands tones .  The 
s t r a t a  s t r i k e  a t  0' and d i p  3 5 '  t o  the  east. T h e  s e c t i o n  is  des- 
c r i b e d  i n  d e t a i l  i n  Appendix V .  

Sa iya  A occur s  some 150 met res  above t h e  
base of t h e  s e c t i o n .  I t  i s  2 . 8  metres  t h i c k  and con ta ins  t h r e e  
d i s c e r n a b l e  c o a l  p l y s .  The upper p l y  is  1.3 metres t h i c k  and 
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c o n t a i n s  s e v e r a l  minor mudstone p a r t i n g s .  This  is  under la in  by 
0.35 m of carbonaceous shale w i t h  coal p a r t i n g s .  The middle p l y  
i s  0.35 m t h i c k  w i t h  two 0.01 m p a r t i n g s  of s h a l e  and mudstone. 
This  is  sepa ra t ed  from the bottom p l y  by a 0.1 m t h i ck  s h a l e  
band. T h e  bottom p l y  i s  0 . 6  metres t h i c k  and appears  t o  be a l l  

c o a l .  

Sa iya  B l i e s  47.5 metres above Sa iya  A and 
i s  8 .55  metres  t h i c k .  I t  is  s p l i t  i n t o  an upper and a lower p l y  
by 3.60 metres  of mudstones, s i l t s t o n e s  and carbonaceous bands. 
The upper coal p l y  i s  2.55 metres t h i c k  with s e v e r a l  minor 
p a r t i n g s  of carbonaceous mudstone and s i l t s t o n e ,  the t h i c k e s t  of 
which is  j u s t  over 0 .2  m. T h e  lower p l y  i s  2.40 m t h i c k ,  a g a i n  
w i t h  s e v e r a l  t h i n  carbonaceous mudstone in te rbeds .  The t o t a l  
t h i c k n e s s  of coa l  i n  the Sa iya  B s e a m  is approximately 2.6 
metres. 

4.2.15 Saiya C 

Sa iya  C ,  l o c a t e d  j u s t  over 1 k m  a long t h e  
r i d g e  over looking  Whitbread Creek, i s  the youngest coal en- 
countered  w i t h i n  the p r o p e r t i e s .  I t  has  a th i ckness  of 3 . 6  
metres of which upper and lower coa l  p l y s  account f o r  1 . 5  m .  T h e  
i n t e r v e n i n g  2 . 1  metres is composed of dark grey mudstone and car -  
bonaceous mudstone. T h e  hanging w a l l  is a l i g h t  brown sands tone  
and t h e  foo twa l l  a brown mudstone (seat ea r th ) .  The s t r a t a  d i p  
a t  70' t o  the nor th  east and s t r ike  a t  103'. 

4.3 Rank and Ref lec tance  

The ranks of 50 c o a l s  from t h e  S u s t u t  and S u s t u t  
S.E. p r o p e r t i e s  and their  immediate v i c i n i t y  were determined by 
r e f l e c t a n c e  measurements on v i t r i n i t e  par t ic les  (Romax). T h i s  

method w a s  chosen as t h e  h igh  degree of o x i d a t i o n  of the c o a l s  
rendered chemical de te rmina t ions  i n a c c u r a t e .  
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The r e f l e c t a n c e  r e s u l t s  ranged from 1 .47  f o r  t h e  
Mackeson s e a m  t o  0.51 f o r  Sa iya  C .  A f u l l  l i s t  of r e f l e c t a n c e  
r e s u l t s  i s  conta ined  i n  Appendix V I .  A r e f l ec tog ram (Fig .  3) f o r  
the  S u s t u t  and S u s t u t  S . E .  c o a l s  has  been produced which shows 
t h e  d i s t r i b u t i o n  of ranks throughout t h e  samples t e s t e d .  The 
rank range i s  from sub-bituminous A to medium v o l a t i l e ,  wi th  t h e  
m a j o r i t y  of r e s u l t s  f a l l i n g  w i t h i n  the  medium and h igh  v o l a t i l e  A 

bituminous range.  

The h i g h e s t  rank c o a l ,  the Mackeson seam i s  classi- 
f i e d  a s  medium v o l a t i l e  b u t  i s  so c l o s e  to t h e  boundary wi th  t h e  
low v o l a t i l e  c o a l s  t ha t  it could p o s s i b l y  f a l l  w i t h i n  the l a t t e r  
range. The ma jo r i ty  of t h e  Main coals a l s o  f a l l  w i t h i n  t h e  
m e d i u m  v o l a t i l e  range, the e x c e p t i o n s  being Main 1 and 2 which 
a r e  h igh  v o l a t i l e  bituminous coals and t h e r e f o r e  somewhat 
younger. 

The McEwan c o a l s  of the s o u t h e a s t ,  l y i n g  between 
McEwan Ridge and Main Creek ,  a r e  g e n e r a l l y  of high v o l a t i l e  A 
bituminous rank, a l though h i g h e r  up  i n  t h e  success ion ,  towards 
t h e  r i d g e  top ,  h igh  v o l a t i l e  B b i t u m i n o u s  c o a l s  occur .  

The c e n t r a l  area c o a l s ,  i nc lud ing  N e w  Seam are pre- 
dominantly high v o l a t i l e  B bituminous c o a l s .  The t h r e e  Saiya 
coals a r e  of sub-bituminous A rank ,  a l though Sa iya  A and B may 
j u s t  be h igh  v o l a t i l e  bituminous C.  A discrepancy  e x i s t s  between 
r e f l e c t a n c e  r e s u l t s  from 1981 and those r e c e n t l y  obta ined  f o r  t h e  
Sa iya  A and B seams. 1981 r e s u l t s  (0.86 and 0.81)  sugges t  the 
c o a l s  a r e  h igh  v o l a t i l e  A bituminous,  w h i l s t  1982 r e s u l t s  (0 .61  
and 0.63) i n d i c a t e  a sub-bituminous rank. The most l i k e l y  
exp lana t ion  f o r  these d i f f e r e n c e s  is t h a t  t h e  1981 samples w e r e  
t aken  from p o r t i o n s  of t h e  seams which had been heat a f f e c t e d .  
The s e c t i o n  on Courage Ridge shows vo lcan ic s  ly ing  immediately on 
top o f  Saiya B f o r  two t h i r d s  of i t s  l eng th ,  w h i l s t  the no r the rn  
one t h i r d  has been down f a u l t e d  and l i es  some 10 metres below the 
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vo lcan ic s .  The 1982 samples w e r e  ob ta ined  from the nor thern  one 
t h i r d  of the Sa iya  B ou tc rop  and should no t ,  t h e r e f o r e ,  be h e a t  
a f f e c t e d .  

Sa iya  A i s  cross -cu t  by a s m a l l  dyke and a f f e c t e d  by 
s e v e r a l  s m a l l  f a u l t s .  It i s  p o s s i b l e  t h e r e f o r e  t h a t  t h e  1981 
sample w a s  taken from a c l o s e  proximi ty  to  the dyke or  t o  one  of 
the f a u l t s  where heat t r a n s f e r  may have been h igh  enough t o  a l t e r  
the r e f l e c t a n c e  readings.  

4 .3 .1  Rank Gradien t  

By measuring t h e  r e f l e c t a n c e  of v i t r i n i t e  
i n  c o a l s  a t  i n t e r v a l s  along a measured  s e c t i o n ,  it has been 
p o s s i b l e  t o  a r r i v e  a t  a rank g r a d i e n t  f o r  t h e  S u s t u t  and S u s t u t  
S . E .  c o a l s .  This graph is  shown i n  F i g .  4 and i n d i c a t e s  an over-  
a l l  g r a d i e n t  of 0.6% Romax per 1,000 metres. This  g r a d i e n t  
compares w e l l  w i t h  r e s u l t s  from t h e  Peace River c o a l f i e l d  by 
Hacquebard and Donaldson (1974) who proved a rank g r a d i e n t  of 
0.71% Ro for s imi la r  rank c o a l s .  R e c e n t  work by Pearson a n d  
Gr ieve  i n d i c a t e d  a s i m i l a r  g r a d i e n t  f o r  h igh  v o l a t i l e  bituminous 
c o a l s .  I t  must be s t r e s s e d  t h a t  F ig .  4 shows an  average rank 
g r a d i e n t  f o r  sub-bituminous t o  medium/low v o l a t i l e  coals. T h e  
a c t u a l  g r a d i e n t  would i n  f a c t  be expected t o  be lower f o r  the 
lower rank c o a l s  and h ighe r  towards t h e  medium and low v o l a t i l e  
end. T h i s  would resemble a curve,  s t e e p e r  a t  the l o w  rank end 
and f l a t t e n i n g  o u t  towards the a n t h r a c i t e s .  

Using th i s  assumed rank g r a d i e n t ,  it has  
been p o s s i b l e  t o  e s t i m a t e  the th i cknesses  of var ious  s t ra t i -  
g raph ic  m e m b e r s  from the lower p a r t s  of the  U. Bowser Lake Group 
t o  the Recent.  Fig.  5 shows a possible s t r a t i g r a p h i c  column f o r  
the above range. I t  shows a t o t a l  th i ckness  of coa l  bea r ing  
s t ra ta  from t h e  Mackeson Seam t o  t h e  Main N o .  1 seam of about a00 

metres. There is then a bar ren  i n t e r v a l  of some 250 metres 
b e f o r e  d e p o s i t i o n  of the f i r s t  S u s t u t  (McEwan) c o a l s .  The base 
of the  Tango Creek Formation is s t i l l  c o n j e c t u r a l  b u t  has been 
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narrowed t o  w i t h i n  250 metres of the Main No. 1 seam. Af t e r  t h e  
d e p o s i t i o n  of t h e  l as t  recorded c o a l ,  Sa iya  C ,  there would appear 
t o  have been about 900 metres of s t r a t a  depos i t ed ,  m o s t  of which 
belongs t o  the Brothers  Peak Formation. 

The U .  Bowser Lake Group coal measures  show 
f i v e  s e p a r a t e  pe r iods  of coa l  formation.  T h e  f i r s t ,  r e s u l t i n g  i n  
t h e  Mackeson Seam, followed a f t e r  a s u b s t a n t i a l  gap, by the Main 
Nos. 8 and 9 seams. A f u r t h e r  i n t e r v a l  occurred represented  by 
70 metres of s t r a t a ,  be fo re  Main NOS. 3 ,  4 ,  5 ,  6 and 7 were de- 
p o s i t e d ,  covering approximately 100 metres of s t r a t a .  Main N o .  

2 i s  some 160 metres  above t h e s e  l a t t e r  and i s  followed by a 
s i m i l a r  i n t e r v a l  b e f o r e  Main No. 1, which appears  t o  be t h e  
youngest U .  Bowser Lake Group c o a l ,  was depos i ted .  

An i n t e r e s t i n g  anomaly wi th in  the r e f l e c -  
t a n c e  r e s u l t s  is  a va lue  of 1.25 i n  L o  Coal Creek, an a r e a  
thought t o  be of Ashman age. I f  t h i s  r e s u l t  is c o r r e c t ,  it would 
mean t h a t  these s t r a t a  are s i m i l a r  i n  age to  the Main N o .  7 seam 
and could r e p r e s e n t  t h e  s t r a t i g r a p h i c  i n t e r v a l  between the  No. 7 
and Mackeson seams. As t h e  N o .  8 and 9 seams were not  encoun- 
t e r e d ,  one would have t o  envisage t h e s e  being f a u l t e d  o u t  o r  
presume a l a t e r a l  f a c i e s  v a r i a t i o n  r e s u l t i n g  i n  t h e i r  non- 
d e p o s i t i o n .  

I t  is  q u i t e  p o s s i b l e  t h e r e f o r e ,  t h a t  t h e  L o  
Coal Creek a r e a  c o n t a i n s  s t r a t a  o f  U. B o w s e r  Lake Group age.  
Although no c o a l  was found a t  the s u r f a c e ,  it may be p r e s e n t  a t  
no t  t oo  g r e a t  a depth and may a l s o  occur t o  the south  beneath the 
d r i f t .  

I t  must  be s t r e s s e d  t h a t  r e f l e c t a n c e  values  
are s u b j e c t  t o  minor v a r i a t i o n s  which could have an a f f e c t  upon 
the assumed rank g r a d i e n t .  The l i t h o l o g y  of roof s t ra ta  can have 
a s i g n i f c a n t  e f f e c t  upon t h e  rank of t h e  under ly ing  c o a l  
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r e s u l t i n g  i n  r e f l e c t a n c e  v a r i a t i o n s  of up t o  0 .1% Ro. S i m i l a r l y ,  
in-seam v a r i a t i o n s  can a l s o  produce anomalous readings .  There- 
f o r e ,  the rank g r a d i e n t  produced f o r  t h e  S u s t u t  p r o p e r t i e s  i s  
on ly  intended as a t e n t a t i v e  guide t o  t h e  l i k e l y  s t r a t i g r a p h i c  
t h i c k n e s s e s  of t h e  u n i t s  p r e v i o u s l y  mentioned. 

4 . 3 . 2  S t r u c t u r a l  Impl i ca t ions  

Ref lec tance  va lues  a r e  impor tan t  t o o l s  i n  
t h e  c o r r e l a t i o n  of coa l  seams bea r ing  i n  mind t h e  aforementioned 
v a r i a t i o n s .  Only one a r e a  w i t h i n  the p r o p e r t i e s  has  s u f f i c i e n t  
r e f l e c t a n c e  d a t a  t o  permit  at tempts a t  seam c o r r e l a t i o n .  T h i s  is 
the Coal B o w l  a r e a ,  which i n i t i a l l y  was thought t o  con ta in  only  4 
seams. The r e f l e c t a n c e  d a t a ,  however, has changed t h e  p ic ture  
s u b s t a n t i a l l y ,  i n d i c a t i n g  the presence  of 9 seams w i t h  t h r u s t i n g  
r e s u l t i n g  i n  both r e p e t i t i o n  and omission of s t r a t a .  

T h e  d e t a i l e d  geo log ica l  map and  c r o s s  
s e c t i o n s  of t h e  C o a l  Bowl a r e a ,  i n  Appendix 111, a t tempt  t o  
p o r t r a y  t h e  complicated s c e n a r i o .  T h e  r e f l e c t a n c e  r e s u l t s ,  
t o g e t h e r  w i t h  t h e  assumed rank g r a d i e n t  sugges t  t h a t  t w o  
s u b s t a n t i a l  t h r u s t  f a u l t s  and a t  l e a s t  t w o  h igh  angle  f a u l t s  
a f f e c t  t h e  a r e a .  This would r e s u l t  i n  seams 1 and 2 being  t h r u s t  
over  seams 2 and 7 which i n  t u r n  had been t h r u s t  on top  of seams 
8 and 9 .  I n t e n s e  f o l d i n g  m u s t  have occurred both be fo re  and 
du r ing  t h e  t h r u s t i n g .  

A f a u l t  m u s t  he i n f e r r e d  between seam 1 and 
2 t o  account  f o r  an 80% reduc t ion  i n  s t r a t i g r a p h i c  t h i c k n e s s .  
T h e  sequence of s t r a t a  i nc lud ing  seams 3 t o  7 has  a r e l a t i v e l y  
small  range o f  r e f l e c t a n c e  (0 .5% R o )  which could be expla ined  by 
n a t u r a l  v a r i a t i o n .  I t  is  assumed t h e r e f o r e ,  t h a t  r a t h e r  t h a n  
invoke a s e r i e s  of f a u l t s  o r  very t i g h t  f o l d s ,  the whole sequence 
i s  i n v e r t e d  w i t h  seam 7 now a t  the top .  

I n i t i a l l y  it w a s  thought t h a t  seam 2 l a y  
beneath seam 3 i n  s t r a t i g r a p h i c  o rde r  and  the whole u n i t  had, a s  
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prev ious ly  s t a t e d ,  been i n v e r t e d .  However, when the rank 
g r a d i e n t  was examined, it w a s  obvious t h a t  some 70 m e t r e s  of 
s t r a t a  were missing,  which could be expla ined  by i n s e r t i n g  a 
f a u l t  downthrowing t o  t h e  e a s t .  Seam 1 would have been removed 
by t h e  under ly ing  t h r u s t .  

Seams 8 and 9 should l i e  some 300 met res  
below seam 2 ,  b u t  i n  the s e c t i o n  t h e r e  is  only room t o  i n s e r t  150 
metres  of s t r a t a .  Furthermore, seams 8 and 9 must be fo lded  a s  
shown i n  s e c t i o n  A-A'  o r  f a u l t e d  t o  p reven t  seams 3 t o  7 ou t -  
cropping.  The t h r u s t  j u s t  e a s t  of seam 2 would exp la in  the 
p r e s e n t  s i t u a t i o n .  

The s t r u c t u r a l  p i c tu re  p resen ted  above is 
thought t o  be the most f e a s i b l e  given t h e  c u r r e n t  in format ion  on 
t h e  area. Obviously when a d d i t i o n a l  d a t a  is obta ined  t h i s  
p i c t u r e  can be ammended, b u t  a t  l e a s t  it provides  a s t a r t i n g  
p o i n t  for f u t u r e  work. 

4 .4  - Coal Q u a l i t x  

I n  a d d i t i o n  t o  the v i t r i n i t e  r e f l e c t a n c e ,  proximate 
ana lyses ,  s u l p h u r  con ten t  and c a l o r i f i c  value de t e rmina t ions  were 
c a r r i e d  o u t  on s e l e c t e d  c o a l  samples. The r e s u l t s  of the proxi-  
mate ana lyses  and c a l o r i f i c  va lues  as determined i n  t h e  labora-  
t o r y  are s u b s t a n t i a l l y  a f f e c t e d  by ox ida t ion  of the coa l  and can- 
n o t  be used t o  c l a s s i f y  the c o a l s  by A.S.T.M. rank. The p e r c e n t  
of mineral  ma t t e r ,  v o l a t i l e  matter and f i x e d  carbon on a dry 
mineral  ma t t e r  f r e e  b a s i s  have been computed using t h e  P a r r  
Formula. This was done because the ash conten t  i n  many of t h e  
samples was extremely h igh ,  something which can be a t t r i b u t e d  
both t o  sampling methods and t h e  h igh  i n h e r e n t  ash content  of the 
seams. 

The only re l iable  rank parameter f o r  the S u s t u t  and 
S u s t u t  S . E .  coal samples is the r e f l e c t a n c e  of v i t r i n i t e ,  a s  
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mentioned i n  s e c t i o n  4.3. A r e f l e c t a n c e  - c a l o r i f i c  va lue  d i a -  
gram i s  conta ined  i n  Fig.  6 on which t h e  p r i n c i p a l  c o a l  seams 
have been p l o t t e d .  T h e i r  c a l o r i f i c  va lues  correspond t o  the un- 
o x i d i s e d ,  ash- f ree  p o s i t i o n s  and can be compared t o  t h e  a c t u a l  
va lues  obta ined  i n  t h e  l a b o r a t o r y .  In every case ,  the l a b o r a t o r y  
determined c a l o r i f i c  va lues  a r e  s u b s t a n t i a l l y  reduced, halved i n  
t h e  case  of Main N o .  1, compared w i t h  the c h a r t  va lues .  

Sulphur  va lues  a r e  g e n e r a l l y  less than  0.5%, w i t h  a 
maximum value  o f  0.7% from Main N o .  6 and a minimum of  0.18% from 
Main N o .  1. The average su lphur  conten t  f o r  t h e  S u s t u t  Group 
c o a l s  i s  s l i g h t l y  h ighe r  than  t h a t  f o r  t h e  U .  B o w s e r  Lake Group. 
The o v e r a l l  range of su lphur  va lues  (0.18% t o  0 . 7 % )  may i n d i c a t e  
t h a t  c e r t a i n  seams w i t h i n  both t h e  S u s t u t  Group and the U. B o w s e r  
Lake Group were depos i ted  i n  a more or less b rack i sh  environment. 
I t  may be p o s s i b l e ,  w i t h  more d a t a ,  to  c o r r e l a t e  i n d i v i d u a l  seams 
or c e r t a i n  a r e a s  on the i r  su lphur  con ten t  and perhaps o b t a i n  a 
bet ter  i n s i g h t  i n t o  t h e  d e p o s i t i o n a l  environments a p p e r t a i n i n g .  

The q u a l i t y  ana lyses  i n d i c a t e  the presence of coa l  
ranging i n  rank from sub-bituminous t o  medium/low v o l a t i l e  
bi tuminous.  There is  p o t e n t i a l  f o r  a h igh  c a l o r i f i c  va lue  
product ,  however cons ide rab le  washing may be r equ i r ed  a s  ash con- 
t e n t s  a r e  g e n e r a l l y  h igh .  The n e x t  phase of exp lo ra t ion  should 
endeavour t o  uncover t h e  seams t o  a l l o w  more a c c u r a t e  and b e t t e r  
q u a l i t y  samples t o  be obta ined .  T e s t i n g  should then  inc lude ,  i n  
a d d i t i o n  t o  those  tes ts  a l r e a d y  c a r r i e d  ou t ,  u l t i m a t e  ana lyses ,  
w a s h a b i l i t i e s  and coking p rope r ty  eva lua t ions .  

4 . 5  C o a l  Reserves 

The areas where coal has  been proven w i t h  some 
c e r t a i n t y  from outcrops  and where some idea  of i t s  q u a l i t y  has  
been a s c e r t a i n e d ,  a r e  the Coal Bowl and Courage Ridge areas. 
Unfo r tuna te ly  n e i t h e r  lends  i t s e l f  t o  economic e x p l o i t a t i o n ,  
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FIGURE 6 
Calorific Value-Reflectance Diagram 
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un les s  accompanied by a much l a r g e r  and l e s s  complex d e p o s i t .  
Computing r e s e r v e s  f o r  t h e s e  a r e a s  would t h e r e f o r e  prove meaning- 
less. I n s t e a d ,  so that  some i d e a  of p o s s i b l e  q u a n t i t i e s  of raw 
coal may be obta ined ,  it has been assumed t h a t  the Main No. 1 t o  
9 seams e x t e n d  beneath t h e  Main Creek  Val ley t o  t h e  Main F a u l t .  
Th i s  is f e a s i b l e  given the presence of a s y n c l i n a l  s t r u c t u r e  
(Worthington Sync l ine )  i n  t h i s  reg ion .  Consequently, t h e  term 
i n f e r r e d  r e sources ,  as de f ined  by t h e  U . S .  Bureau of Mines, w i l l  
be used f o r  the fo l lowing  f i g u r e s .  

The area used i n  these c a l c u l a t i o n s  extends from t h e  
western edge of Coal Bowl t o  Main Creek and f o r  a nor th-south  
d i s t a n c e  of 4 k m  p a r a l l e l  t o  t h e  s t r i k e  of t h e  seams. T h e  l a r g e  
a r e a  of Ashman s t r a t a  t o  the s o u t h e a s t  of Coal B o w l  has  been 
omi t ted  from c a l c u l a t i o n s .  The t o t a l  a r ea  is  11.5 km , much of 
which occupies  t h e  lower s lopes  and v a l l e y  bottom. 

2 

T h e  average coa l  t h i cknesses  and corresponding r a w  
coal tonnages f o r  each of t h e  9 seams a r e  given i n  F igu re  7 .  The 
t o t a l  of j u s t  over 200 m i l l i o n  t o n n e s  of raw coa l  inc ludes  33  
m i l l i o n  tonnes of h igh  v o l a t i l e  bituminous A and 169 m i l l i o n  
tonnes  of medium v o l a t i l e  bituminous coa l .  

No d e t a i l e d  c a l c u l a t i o n s  have been done f o r  t h e  
s o u t h e a s t  c o a l s  a s  c o n t i n u i t y  has  y e t  t o  be proven. However, t h e  
lower most McEwan c o a l s  are of h igh  v o l a t i l e  A bituminous rank 
and on t h e  l o w e r  s lopes  t o  the e a s t  of t h e  Main Creek F a u l t  may 
p rov ide  a d d i t i o n a l  tonnages of t h e  o rde r  o f  2 0  m i l l i o n  tonnes of 
r a w  coa l .  

5. CONCLUSION AND RECOMMENDATIONS 

The 1 9 8 2  f i e l d  mapping program has  proved t h e  e x i s t e n c e  of 
s e v e r a l  c o a l  seams of economic p o t e n t i a l .  However it has a l s o  
uncovered a g r e a t  number of problems which must be so lved  be fo re  
a comprehensive understanding of the p r o p e r t i e s  can  be achieved. 
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5 . 1  Palynology 

Perhaps t h e  foremost problem is t h a t  of s t r a t i -  
g raph ic  correlat ion,  p a r t i c u l a r l y  w i t h i n  t h e  Ashman Formation and 
U .  B o w s e r  Lake Group.  An a t tempt  must be made t o  e s t a b l i s h  t h e  
top and bottom of t h e  coal bea r ing  sequence and d e l i n e a t e  i t s  
ex tens ion  along s t r i k e .  The base of t h e  S u s t u t  Group a l s o  
r e q u i r e s  t o  be e s t a b l i s h e d  a long  w i t h  the s t r a t i g r a p h i c  p o s i t i o n  
of t h e  a s s o c i a t e d  c o a l  seams. 

T h e  most a c c u r a t e  method of c o r r e l a t i o n  which would 
s i m p l i f y  t h e  above d i f f i c u l t i e s  i s  t h e  use of palynology. A 

p a l y n o s t r a t i g r a p h i c  s tudy  could be undertaken immediately, us ing  
samples c o l l e c t e d  th i s  yea r  and areas of sparse informat ion  
f i l l e d - i n  w i t h  f u r t h e r  sampling dur ing  1983. The advantage of 
commencing the s tudy  p r i o r  t o  t h e  1983 f i e l d  season is  obvious,  
i n  t h a t  a cons ide rab le  amount of t i m e  w i l l  be saved and  confused 
a r e a s  removed b e f o r e  the f i e l d  crews a c t u a l l y  a r r i v e  a t  t h e  
properties. W e  would t h e r e f o r e  be maximising the f a i r l y  s h o r t  
f i e l d  season.  As t h e  palynology work should be on-going through- 
o u t  1983, f i e l d  crews must be i n s t r u c t e d  t o  c o l l e c t  mudstones, 
s h a l e s  and s i l t s t o n e s  i n  a d d i t i o n  t o  c o a l s  so t h a t  repeat v i s i t s  
t o  the p r o p e r t i e s  w i l l  no t  be r equ i r ed  i n  t h e  f a l l .  

5.2 Trenchinq 

The most important  on - s i t e  work i n  1983 must be t h e  
t r e n c h i n g  of a s  many of the p r i n c i p a l  coa l  seams as p o s s i b l e .  I t  

is f e l t  t h a t  hand t r ench ing  a lone  w i l l  no t  provide  t h e  r e q u i s i t e  
depth or e x t e n t  of exposure  necessary .  Therefore ,  a h e l i c o p t e r  
p o r t a b l e ,  h y d r a u l i c  t r ench ing  machine w i t h  the c a p a b i l i t y  of 
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F i g u r e  7 

I N F E R R E D  COAL RESOURCES O F  T H E  SUSTUT S . E .  PROPERTY 

S e a m  N u m b e r  A .S .T .M.  R a n k  Thickness  R a w  C o a l  
( M e t r e s )  ( T o n n e s  x l o 6 )  

Main NO.  1 
Main  N o .  2 
Main Uo. 3 
Main NO.  4 
Main NO. 5 
Main  N o .  6 
Main N o .  7 
Main NO. 8 
Main  N o .  9 

T o t a l  H.V.B .  - A 

T o t a l  M.V.B.  

H.V.B.  

H.V.B. 
M.V.B. 

M.V.B. 
M.V.B. 

M.V.B. 

M.V.B. 
M.V.B. 

M.V.B. 

TOTALS 

- A  
- A  

0 .3  
1 . 9  
2 . 8  
1.1 
0 .4  
0 . 3  
0 .5  
2.6 
3 . 6  - 

4 . 4 9  
28.41 
41.86 
1 6 . 4 5  

5 . 9 8  
4 .49  
7 .48  

38.87 
53 .82  

1 3 . 5  201.85 

32 .90  

168 .95  

2 N.B.  A r e a  U s e d  = 11 .5  k m  - 
S.G. A s s u m e d  = 1.3 g/cc 
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excavat ing  t r enches  approximately 1 .0  metre w i d e  and a t  l eas t  3 .0  
metres deep i s  recommended. Such a machine must be capable  of 
moving between t r e n c h  l o c a t i o n s  unde r  i t s  own power and t o  be 

brokendown, l i f t e d  and reassembled qu ick ly .  

T h e  ma jo r i ty  of t r ench ing  w i l l  be done i n  t h e  Coal 
B o w l  a r e a  where both c ross -cu t  and along s t r i k e  t r enches  should 
be excavated through t h e  coa l  seams. The t r enches  m u s t  be deep 
enough t o  avoid the worst  of the weathered and slumped m a t e r i a l  
and logged i n  d e t a i l  by a q u a l i f i e d  coa l  g e o l o g i s t .  

S a f e t y  of personnel  m u s t  be of prime importance when 
e n t e r i n g  t r enches .  Under no circumstance should personnel  work  
i n  an unshut te red  t r e n c h  which is  deeper than  1 . 5  metres. The 
best method of examining deep t r enches  is  by us ing  a s teel  cage 
lowered i n t o  the t r e n c h  by the backhoe. 

5.3 D r i  11 i n q  

T h e  only method cons idered  s u f f i c i e n t l y  r e l i a b l e  t o  
determine the n a t u r e  of the s t r a t a  beneath the g l a c i a l  cover i s  
d r i l l i n g .  The f e a s i b i l i t y  of t h e  p rope r ty  as an economic c o a l  
producing a r e a  h inges  upon the i r  being a con t inua t ion  of c o a l  
bea r ing  s t r a t a  beneath the Main Creek va l l ey .  I t  is  important ,  
t h e r e f o r e ,  t h a t  d r i l l i n g  be c a r r i e d  o u t  i n  t h i s  a r e a  i n  1983. 

I t  is  considered t h a t  f i v e  h o l e s ,  t o  depths  of 
between 150 m and 300 m should provide  t h e  r e q u i s i t e  in format ion .  
The holes should be cored w i t h  a minimum core  diameter  of 47.6  mm 
( N . Q . )  and geophys ica l ly  logged. Because of t h e  h igh  angle  of 
d i p ,  p a r t i c u l a r l y  c l o s e  t o  the Coal Bowl a r e a ,  a t  l e a s t  t w o  of 
t h e  h o l e s  must be c h i l l e d  a t  an ang le .  As it has  been assumed 
t h a t  the gene ra l  d i p  of the s t r a t a  i s  towards t h e  Worthington 
Syncl ine ,  t hen  the d r i l l  h o l e s  should be angled a t  about  4 5 '  t o  
t h e  w e s t .  I t  is most u n l i k e l y  t h a t  t h e  t r u e  t h i ckness  of the 
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s t r a t a  w i l l  be r ep resen ted  i n  the core  and one m u s t  not  become 
too e n t h u s i a s t i c  over t h i c k  c o a l  seam i n t e r s e c t i o n s  u n t i l  the  
t r u e  t h i c k n e s s  has been c a l c u l a t e d .  An a d d i t i o n a l  problem w i t h  
ang le  h o l e  d r i l l i n g  i n  the e f f e c t  upon geophysical  logging t o o l s .  
C e r t a i n  func t ions  normally a v a i l a b l e  w i l l  not  be f e a s i b l e  and t h e  
logging  c o n t r a c t o r  should be contac ted  be fo re  programs a r e  
f i n a l i z e d .  

A f u r t h e r  h o l e  should be d r i l l e d  t o  prove t5e ex ten t  
of the McEwan N o .  1 seam i n  t h e  s o u t h e a s t  a r e a ,  where l i c e n c e s  
have  r e c e n t l y  been acquired.  One hole, angled a t  approximately 
45" t o  t h e  west and w i t h  a depth o f  150-200 metres ,  should prove 
adequate .  The a c t u a l  p o s i t i o n  of the h o l e  w i l l  depend upon 
s u r f a c e  c o n d i t i o n s ,  b u t  should obviously be d r i l l e d  down-dip from 
t h e  e x i s t i n g  outcrop .  

I f  funds a r e  a v a i l a b l e ,  it would be worthwhile t o  
d r i l l  a h o l e  t o  t h e  east of Courage Ridge and e a s t  of t h e  Watney 
F a u l t .  This a r e a  has  very l i t t l e  outcrop  and may p o s s i b l y  be 
u n d e r l a i n  by coa l  bea r ing  s t r a t a .  A v e r t i c a l  h o l e  some 200 
metres deep i s  recommended. 

The d r i l l i n g  and t r ench ing  o p e r a t i o n s  w i l l  r e q u i r e  a 
c e r t a i n  amount of c l e a r i n g  work. Once o p e r a t i o n s  have been 
completed reclamation must be undertaken and must conform wi th  
p r o v i n c i a l  r e g u l a t i o n s  and recommendations. 

5.4 Geological  Mapping 

F i e l d  mapping should cont inue  from t h e  work done i n  
1 9 8 2 ,  p r e f e r r a b l y  a t  a s c a l e  o f  1:10,000 w i t h  d e t a i l e d  a r e a s  
mapped a t  1:500. As the r e s u l t s  of t h e  palynology s tudy  become 
a v a i l a b l e  c e r t a i n  areas may r e q u i r e  re-examination. The assumed 
l o c a t i o n  of t h e  p r i n c i p a l  f a u l t s  and t h r u s t s  m u s t  be checked f o r  
s u r f a c e  i n d i c a t i o n s .  Add i t iona l  s e c t i o n s  must be measured i n  
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the s o u t h e a s t ,  Coal Bowl a r e a ,  c e n t r a l  area and Courage Ridge so 
t h a t  as complete a s t r a t i g r a p h i c  sequence a s  p o s s i b l e  is 
recorded.  A s  t r ench ing  p rogres ses  and new d a t a  becomes a v a i l a b l e  
the a r e a  must be c o n t i n u a l l y  r eas ses sed  and f u r t h e r  d e t a i l e d  m a p -  
p ing  undertaken where r equ i r ed .  

5 . 5  Sampling and Tes t ing  

Samples w i l l  be r equ i r ed  f o r  s e v e r a l  d i f f e r e n t  pur -  
poses .  The p a l y n o s t r a t i g r a p h i c  s tudy c a l l s  f o r  not  only coa l  b u t  
s h a l e s ,  mudstones and s i l t s t o n e s  t o  be c o l l e c t e d .  Pe t rog raph ic  
work needs coa l  samples f o r  both maceral  ana lyses  and r e f l e c t a n c e  
measurement. Samples f o r  the l a t t e r  should con ta in  a r e l a t i v e l y  
h igh  p ropor t ion  of v i t r i n i t e .  

Both proximate and u l t i m a t e  ana lyses  should be 
c a r r i e d  o u t  on s e l e c t e d  c o a l s .  Add i t iona l ly ,  the coking pro- 
per t ies  of the medium v o l a t i l e  c o a l s  should be examined, 
i n i t i a l l y  by F .S . I . ,  ash composition and pe t rog raph ic  ana lyses .  
F i n a l l y ,  b u l k  samples w i l l  be r equ i r ed  f o r  washab i l i t y  tests.  

The samples w i l l  be c o l l e c t e d  from ou tc rops ,  
t r e n c h e s  and d r i l l  co res  b u t  i r r e s p e c t i v e  of o r i g i n ,  a l l  m u s t  be 
c a r e f u l l y  taken t o  be as r e p r e s e n t a t i v e  as p o s s i b l e .  The l a r g e s t  
samples w i l l  be a v a i l a b l e  f r o m  t r enches  and it is only  from t h e s e  
t h a t  w a s h a b i l i t y  tes ts  w i l l  be c a r r i e d  o u t .  The d r i l l  c o r e ,  
depending upon depth,  should provide  r e l a t i v e l y  unoxidized 
samples and once the seams have been  c o r r e l a t e d  wi th  outcrop  and 
t r e n c h  local i t ies ,  a measure of the degree of o x i d i t a t i o n  can be 
ob ta ined .  

The t e s t i n g  schedule m u s t  be drawn up p r i o r  t o  t h e  
f i e l d  work so t h a t  samples can be shipped back to  l a b o r a t o r i e s  
d u r i n g  t h e  season and r e s u l t s  ob ta ined  w h i l s t  e x p l o r a t i o n  is  con- 
t i n u i n g .  T h i s  w i l l  permi t  the e x p l o r a t i o n  work t o  be r e d i r e c t e d  
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t o  a c e r t a i n  degree, where i n d i c a t e d ,  t he reby  maximising i t s  
e f f e c t i v e n e s s .  

5.6 A i r  Photography and Maps 

The a i r  photos  used du r ing  t h e  1982 f i e l d  season 
were adequate  b u t  had a number of drawbacks. The p r i n c i p a l  of 
t h e s e  w a s  t h e  presence of snow cover on h i g h e r  ground and p a r t i a l  
cloud e f f e c t s  when the photos  were flown. I n  s e v e r a l  cases  t h i s  
h a s  obscured important  a r e a s  of the p r o p e r t i e s .  I t  would be 
d e s i r a b l e  t o  r e - f l y  t h e  a r e a  i n  co lour  a t  a s c a l e  of about  
1:15,000. The 1:15,840 F o r e s t  Cover base maps used i n  1982 a r e  
not  adequate  f o r  t h e  d e t a i l e d  work r equ i r ed .  They do not  posses s  
con tour s  and many of t h e  c reeks  are not  a c c u r a t e l y  pos i t i oned .  
N e w  maps must  be compiled from the a i r  photos a t  a s c a l e  of 
1:10,000 f o r  gene ra l  mapping and 1:500 f o r  d e t a i l e d  a r e a s .  

5.7 Land Holdinq 

I t  is  recommended t h a t  i n  the S u s t u t  b lock ,  l i c e n c e  
numbers 7256, 7257, 7258 and 7259 be dropped. The a r e a  covered 
by t h e s e  l i c e n c e s  has  been shown t o  con ta in  marine s t r a t a  of 
Ashman age. No c o a l  i s  thus  expected t o  occur w i t h i n  the above 
l i c e n c e s .  I t  is not recommended t h a t  any a d d i t i o n a l  l i c e n c e s  be 
acqui red  t o  a d j o i n  t h e  S u s t u t  p r o p e r t y  a t  t h i s  t i m e .  

I n  t h e  S u s t u t  S . E .  prope r ty ,  it is  recommended tha t  
l i c e n c e  numbers 7333, 7334 and 7337 be dropped. T h e  l a t t e r  
Contains  non-coal bea r ing  s t r a t a  of Ashman age, w h i l s t  the former 
two a r e  covered by a cons ide rab le  th i ckness  of T e r t i a r y  basal t .  
Furthermore,  it is  probable  t h a t  the s t ra ta  beneath t h e  b a s a l t  
are of Ashman and Nazelton age.  

I t  would be a d v i s a b l e ,  t o  acqu i r e  fou r  a d d i t i o n a l  
l i c e n c e s  w i t h i n  t h e  S u s t u t  S . E .  a r e a .  The nor thern  most of 
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these lies west of licence Number 7332 and would include the 
Stone Seam and an area of U. Bowser Lake Group strata. The 
remaining three adjoin licence number 7322 at the south east 
corner of the existing property. These licences would 
incorporate several McEwan seams, including McEwan NO. 1 and 
their strike extensions. 

5 . 8  Summary of Recommendations 

1. Palynostratigraphic Study - commencing December 
1982 and continuing through 1983. 

2. Trenching - using a helicopter portable 
excavating machine to dig both cross-cut 
and along strike trenches. 

3. Drilling - 5 or 6 core holes in the Main Creek 
valley to depths of 150 to 300 metres, 
accompanied by geophysical logging. 

4 .  Geological Mapping - to accommodate new data and 
at more detailed scales. 

5. Sampling and Testing - for palynology, 
petrography, chemical analysis, washability 
and coking properties. 

6. Air Photography and Maps - re-fly at 1:15,000 in 
colour and produce base maps at scales of 
1:10,000 and 1:500. 

7. Land Holding - drop 4 licences from Sustut and 3 
from Sustut S.E. and acquire 4 new blocks 
adjoining Sustut S.E. 
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APPENDIX I 

T r a v e r s e  Maps of the S u s t u t  and 

S u s t u t  S.E.  C o a l  P r o p e r t i e s  
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APPENDIX I1 

Geological Maps of the S u s t u t  and 

F u . s t u t  3'.E. C o a l  P r o p e r t i e s  
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APPENDIX IV 

Trench D + s e r ~ ? t i o n s  
. .  
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APPENDIX V 

Stra t igraphic  Section through Saiya A and R 

Coal Seams 
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DETAILED SECTION OF SAIYA A and B COAL SEAMS 

SECTION 
SAIYA A and B 
Scale : 1 : 200 

SEAM DETAILS 

Scale : 1 : 40 

1.35 - -!!- - 

3.90 U- _ _  

SAIYA B SEAM 

1 l.5pj\ 
12.3 . '.'. 

- - -  
18.0 --&I 

-.-.-. .-.-.-. 

.-.-.- .-.-. --- - - -  _ _ _  
23.0 a -  . .. . 

- - - -  
--.-. 

\ 
\ 
\ 
\ 
\ 

SAIYA 6 

55.5 
SAIYA A 

SEAM 

58.3 

\ 

\ I  
c - - - I  



APPENDIX VII 

Proximate Analysis R e s u l t s  
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SAMPLE NO. 

s 5  

S 6  

s 7  

s 9  

s 10 

s 1 1  

s 1 2  

IDENTIFICATION 

Main No. 4 I 

Main N o .  6 

Main No. 3 

Main No. 2 

Main No. 2 

SAMPLE 
TYPE 

Raw Coal 

Raw Coal 

Raw Coa 1 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Con 1 

C E R T I F I C A T E  of  C O A L  T E S T I N G  

As Received 
Air Dricd 
Dry B a s i s  

)ry R n s i s  I 
I 

% 
VCL 

AATTER 

1 4 . 5 7  
1 5 .  I 7  
1 5 . 4 5  

1 8 . 9 3  
2 0 . 9 7  
2 1 . 4 7  

2 0 . 2 1  
24 .16  
2 5  .oc 

1 6 . R l  
1 7 . 1 5  
17.42 

18 .17  
2 2 . of. 
2 2 . 6 ;  

I 8. hf 
19. h C  

20.1c 

1 9 . 7 '  
2 2 .  11 
2 1 .  C l F  

% 

ASH 

1 8 . 4 8  
50 .46  
5 1 . 3 8  

3 4 . 9 8  
3 8 . 7 5  
39 .67  

1 9 . 2 4  
2 3 . 0 0  
2 3 . 8 0  

'15.98 
'36. 71 
3 7 . 2 8  

2 6 . 6 8  
32 . 4 0  
3 3 . 2 6  

2 9 . 7 9  
11 . 4  3 
j2 . O R  

2 2 . 2 0  
2 5 . 1 7  
" 5  .Hh 

-- 

% 
FIXED 
ARBON 

31 .70  
3 2 . 5 8  
3 3 .  I 7  

3 4 . 2 5  
3 7 . 9 5  
'38.86 

4 1 . 3 9  
4 9 . 4 8  
5 1 . 2 0  

4 3 . 7 1  
4 4 . 6 0  
4 5 .  JO 

3 5 . 3 6  
4 2 . 9 4  
4 4 . 0 9  

4 4 . 3 9  
'4 0 . 8 !, 
4 7 . 8 2  

4 3.q5 
4Y.81 
5 1 .  I ( ,  

% 

S 

. 2 7  

. 2 8  

. 2 9  

- 

. 3 4  

.38 

. 39 

. 37 

. 4 4  

. 4 h  

. 6 8  

. 6 9  

. 7 0  

. 2 7  

. $ 3  

. 3 4  

. 3 4  

. 16 

. J7 

. 14 

. 18 

. 3Y 

3 BTU 
I ILB. 

5 8 4 9  
6 0 8 8  
61  9 9  

6 5 0 5  
7207  
7 3 7 9  

7 7 8 5  
9 707 
9 6  3 0  

8 4 5 6  
862  8 
8 7 6 3  

6 9 6 8  
8 4 6  1 
8 6 8 6  

8 3 0 7  
8 7 6 5  
8 9 4 8  

8 2 5 9  
(4 1 b L  
961 7 

- 

RO 

1.20 

- 

1 . 0 1  

1.18 

1 . 1 8  

1 . 2 ?  

1 . o c  

1.11 

- 
!MM 
1 . R .  

6 . 4 5  

- 

3 . 0 6  

' 5 . 9 6  

1 0 . 6 5  

16.11 

34.85 

!R.14 

;DMMF 
.M. 

3 5 . 4 8  

- 

37 .67  

3 3 . 7 8  
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3 5 . 3 9  

3 0 . 9 2  

3 1 . 9 2  
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- 
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7 3 . 5 '  

71 .0l 

4°K 

.v .  
___ 

. V . A .  

.v .  

. v .  

. P . 

. V . A .  

IV/ llVA 



ATTN: J D a v i e s  C E R T I F I C A T E  of C O A L  T E S T I N G  ---- 

%DMMF 
F.C. 

7 5 . 0 0  

- 

7 0 . 8 7  

7 5 . 5 1  

8 1 . 3 2  

5 9 . 3 8  

62.67  

6 9 . 2 5  

IDENTIFICATION I SAMPLENO. ' 
S 1 3  

S 1 4  

S 15 

s 16 

S 1 8  

S 19  

s 20 

Main No. 8 

Unknown Main 
Seam 

Main No. 9 

Mackeson Seam 

S n  s t u t Coa 1 

McEwan Coal 

WcEwan C o a l  

Raw Coal  

Raw Coal 

Raw Coal  

Raw Coal  

Raw Coal  

Raw Coal 

Raw Coal 

As Receivc>d 
A i r  Dr ied  
Dry B a s i s  

A s  R c c e i v c d  
A i r  D r i e d  
Dry B a s i s  

As R e c e i v e d  
A i r  Dr icd  
Dry R n s i s  

As R c c e i v c d  
A i r  Dr ied  
Dry B a s i s  

As Receiv1.d 
A i r  Dr ied  
Ih-y R n s i s  

As R c b c e  i v c d  
A i r  Dr icd  
Dry B a s i s  

'As Rtcc. ivcd 
A i r  Dried 
Dry Bas is  

IEC'D 

15 .86  
17 .85  
1 8 . 0 4  

2 0 . 3 0  
2 0 . 6 2  
2 0 . 7 6  

1 8 . 8 5  
19 .34  
19.47 

15 .43  
15 .65  
1 5 . 7 8  

34 .31  
35 .87  
36 .54  

2 2 . 5 5  
2 3 . 9 2  
2 4 . 4 5  

2 0 . 1 0  
2 1 . 2 5  
2 1 . 6 4  

33 .17  
37 .34  
3 7 . 7 3  

3 4 . 5 2  
35.06 
3 5 . 3 0  

2 6 . 0 6  
2 6 . 7 4  
2 6 . 9 2  

25 .89  
2 6 . 2 6  
2 6 . 4 8  

1 I .08 
1 1 . 5 8  
11.80 

36 .74  
3 8 . 9 7  
3 9 . 8 ' 3  

3 7 . 5 4  
35 .47  
'36.  I 2  

% 
FIXED 
ARBON 

3 8 . 8 9  
43 .77  
4 4 . 2 3  

42 .97  
4 3 . 6 5  
4'3.94 

5 1 . 9 0  
5 7 . 2 6  
5 3 . 6 1  

56 .47  
5 7 . 2 6  
5 7 . 7 4  

4 8 . 5 0  
5 0 . 7 2  
5 1  . h h  

32 .95  
'14 . 94 
3 5 . 7 2  

39.2'3 
4 1 . 4 8  
42 * 2 4  

- 
% 

S 

. 3 s  

. 3 9  

. 3 9  

- 

.42  
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.44  

.44  

. 4 9  

.51  
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.55  
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.59  
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. 6 5  

. flh 
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18.36 

19.31 

18.84 

13.0: 
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- 

33.48 
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P - 

__- 
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M.V. 

M . V .  
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4 . V . B .  
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--- 



SUNCOR-IN!C,- 

ATT N : J--Da v i e s 

SAMPLE NO. 

s 2 1  

s 2 2  

S 2 3  

S 24 

S 25  

s 26 

S 27 

- -  

IDENTIFICATION 

McEwan Coal 

McEwan Coal 

McEwan Coal 

McEwan Coal 

kcwan  No. 1 

Pain No. 7 

M i i n  No. 5 

SAMPLE 
TYPE 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

C E R T I F I C A T E  of C O A L  TESTING 

24017 LORING LABORATORIES LTD p.0 .  11 40-82-170 FILE NO. 
Page II 9 

DATE:Oc tobe r 20.1982 
- 
% RECOVERY 

SINK i FLOAT 
7--- 

As Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry Basis  

As Received 
A i r  Dried 
Dry Basis  

As Received 
Air Dried 
Dry Basis 

As Received 
A i r  Dried 
Dry Basis 

As Reccxivcd 
Air Dricd 
Dry Basis  

As Rcceivcd 
Air Dricd 
Dry Basis  

23 .29  37.07 
23.74 37.79 
24.16 38.46 

19.16 5 0 . 0 9  
19.51 51 .02  
19.77 51 .70  

25.14 24 .12  
2 5 . 6 0  24.57 
25 .96  24.91 

19.75 43 .33  
20.77 45.56 
21 .16  46.42 

22.20 
22 .68  
22 .9h  

41.58 
42 .47  
42 .99  

14 .99  I 4 6 . 3 0  
16.70 
17.59 

16 .29  
19. If!  
19.9C 

51 .57  
5 4 .  '32 

39.75 
46.81 
48 .57  

% 
FIXED 
:ARBON 

36.04 
3 6 . 7 3  
37.38 

2 7 . 6 5  
2 8 .  16 
2 8 . 5 3  

47.57 
48 .45  
49 .13  

30 .25  
31.81 
32.42 

32.94 
33.64 
34.05 

2 3 . 9 4  
2 6 .  Oh 
28.00 

25.81 
'30. 39 
1 1 . 5 1  

- 
$6 

S 

.43 

.44 

.45 

- 

.51 

.52 

.53 

.29 

.30 

.30 

.30 

.32 

. 3 3  

.42 

. 4 3  

.44 

.21 

.23  

.24 

.21 

. 2 5  

. 2 h  

BTU 
I LB. 

~ ~- 

8090  
8246  
8392 

6 0 6 0  
6172  
6254  

10504 
10698 
10847 

6 7 2 9  
7 0 7 6  
7 2  10 

7762  
7 9 2 8  
802 5 

4596 
5119 
5 3 9 3  

502 7 
5919 
6 1 4 1  

- 

RO 

.80 

- 

.82 

.85 

I .  91 

1.85 

.23 

. 2 1  

- 
ZMT4 
D . R .  

41.78 

- 

56.13  

27.07 

50.32 

46 .67  

58.80 

52.60 

%DMMF 
V.M.  

40.95 

44 .93  

35.56 

42 .32  

43.32 

42 .90  

42.34 

- 
%DMMF 
F.C. 

63.36 

- 

64.84 

67 .30  

64.84 

64.25 

68.51 

7 .09  

- 

U N K  

4VNB 

4 . V . A  

4 . V . A  

H . V . A  

H .V . A  

M . V .  

M.V. 



% 
VCL 

dATTER 

2 0 . 4 6  
2 4 . 7 1  
2 5 . 9 3  

15.3C 
1 7 . 0 5  
18 .08  

% 

ASH 

19.66 
2 3 . 7 4  
2 4 . 9 1  

4 5 . 9 5  
5 1 . 2 0  
5 4 . 7 1  

1 9 . 0 4  
2 1 . 2 7  
2 2 . 3 8  

1 7 . 8 3  
2 0 . 4 8  
2 1  .6h  

3 9 . 6 4  
4 4 . 2 9  
4 6 . 6 1  

3 8 . 6 3  
4 4 . 3 8  
4 6 . 9 4  

17 .74  
19 .47  
2 0 . 2 7  

2'3.20 
2 4 . 8 0  
2 5 . h q  

4 9 . 2 9  
5 4 . 1 0  
56 .21  

2 4 . 7 6  
26 .57  
'27.A2 

-- 

FILENO 24017 
DATE. October - 2 0 ,  1982  

LORING LABORATORIES LTD ' - O -  40-82-170 
Page t 10 

C E R T I F I C A T E  of C O A L  T E S T I N G  
- 
% 

S 

.31 

. 3 8  

. 40  

- 

.22  

. 24  

.25  

.19  

.22  

.2 3 

.15  

. I 7  

.18 

. 2 4  

. 2 8  

. 3 0  

.17  

. 19  

. 2 0  

.47 

. 5 0  

. 5 2  

-- 

- 
DMMF 
F . C .  

- 
XRO - 
. 23  

. 19  

.07 

.99  

. 08 

.11 

.86 

X RECOVERY 

-6Gc;FGG- 

-~ 

BTU 
I LB. 

~ 

I 

SAMPLE NO. 
SAMPLE 

TYPE 

% 
FIXED 

:ARBON 

3 8 . 7 9  
4 6 . 8 6  
4 9 .  I6 

2 3 . 3 6  
2 6 . 0 3  
27 .61  

2 8 . 5 1  
3 2 . 4 4  
37 .46  

2 6 . 3 6  
2 9 . 4 6  
31 .01  

2 5 . 8 4  
2 9 . 6 8  
3 1 . 4 0  

20.66 
2 2 . h 7  
2 3.56 

4 2 . '3 4 
4 5 . 4  3 
:r h . 8 Q 

-~ 

L M M  
D . R .  

DMMF 
V . M .  

3 5 . 5 2  

4 4 . 1 0  

3 7 . 4 9  

4 5 . 0 6  

4 4 . 2 4  

51 .87  

3 6 . 7 0  

IDENTIFICATION RANK 
__ ~~ 

k i n  No. 4 

Main No. 3 

Main No. 2 

Main N o .  1 

Main No. 2 ( ? )  

Main No. 2 ( ? )  

Saiyn R 

As Received 
Air  Dried 
Dry B a s i s  

As Received 
A i r  Dried 
Dry B a s i s  

As Reccivcd 
Air  Dricd 
Dry B a s i s  

As Received 
A i r  Dricd 
Dry B a s i s  

As Rcccivcd 
Air Dried 
Dry R n s i s  

As Rcceivcd 
Air Dried 
Dry B a s i s  

As Rclccivctl 
Ai r Dr i c t t l  

Drv lhs i s 

-- 

6 7 . 3 4  

6 7 . 3 4  

7 1 . 1 9  

6 2 . 4 3  

6 4 . 0 8  

6 0 . 4  1 

0 6 . 9 9  

- 

7 5 0 0  
9 0 5 9  
9 5 0 5  

4476  
4 9 8 8  
5291  

52  7 2  
5 9 9 8  
6 1 8 7  

5 0 3 1  
562  I 
5916  

4 7 9 2  
5 5 0 5  
582  I 

3906  
42  87 
4 4 5 4  

8 5 1 5  
9 I 'wl 
9 $ 2  4 

27 .12  

58 .79  

52 .96  

50 .44  

5 0 . 8 6  

60 .82  

2 9 . 9 0  

S 2 8  

S 2 9  

S 30 

S 32 

s 3 3  

s 34 

s 37 

- -  

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

M.V. 

M.V. 

H.V.A 

H.V.A 

H.V.A 

H.V.A 

H . V . A  

- 

15 .01  
17 .08  
17 .62  

4 1 . 6 8  
4 7 . 4 2  
4 8 . 9 2  



S 38 

s 39 

S 4 0  

S 41 

S 42 

s 4 3  

s 46 

- --_ 

1.61 

1.63 

1.67 

I .07 

1.13 

1.02 

3.77 

IDENTIFICATION 

4.39 

4085 

21.97 

30.29 

27.89 

3.8C 

17.62 

Saiya B 

Saiya B 

McEwan Coal 

Main No 2 

Main No 2 

Main No 1 

Stone Seam 

-- 

SAMPLE 
TYPE 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Con1 

Raw Coal 

Raw Coal 

C E R T I F I C A T E  o f  C O A L  T E S T I N G  
LORING LABORATORIES LTD '.'. Page 40-82-170 t I 1  

FILE NO -.2 301 
DATE. - October 2 0 ,  1982 - 

- 
Yo RECOVERY 

As Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry Basis 

As Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry Basis 

As Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry  Basis  

II__ _.- 

YO 

VCL 
MATTER 

21 .34  
24 .91  
26 .12  

22 .56  
2 6 . 0 3  
27 .81  

27.21 
29 .85  
30.46 

18.21 
18.93 
19 .28  

21 .38  
23 .68  
24.47 

19.27 
21 .67 
7 2 . 4 6  

25 .55  
27.21 
28.22 

-- 

% 

ASH 

34.95 
4 0 . 7 9  
42.77 

- 

30.51 
35.20 
37.60 

17.96 
19.70 
2 0 . 1 0  

2 6 . 3 0  
27 .34  
27 .85  

22.37 
24 .78  
25.60 

28 .15  
31.65 
32.80 

14 .59  
15.54 
16.  I? 

- -.- 

% 
FIXED 

;ARBON 

25.41 
29.66 
31.11 

- 

28.06 
32 .38  
34.59 

44.15 
48.45 
49 .44  

49 .92  
5 1 . 9 0  
52.87 

43.61 
4 8 . 3 2  
4 9 . 9 3  

38.39 
4 7 .  l h  
44 .74  

50.40 
57.66 
5 5 .  (76 

- 
% 

S 

.29 

.34 

.36  

- 

.36 

.41 

.44 

.43 

.47 

.48 

.37 

.38 

.39 

.38 

.42 

. 4 3  

.27 

.30 

. 3 1  

.37 

.38 
. 3 Y  

-- 

BTU 
I LB. 

5 308 
6195 
6497  

5 7 7 3  
666 1 
7 1  16 

I000 7 
10980 
11204 

9 354 
9724  
9906 

8489  
9404 
9717 

7274  
8 1 7 8  
8476 

10019 
10669 
I 1 Ohh 

48.37 

47.14 

39 D5 

27 S4 

33 99 

35.09 

34.42 

d m f  
F.C. - 

57.61 

58 63 

63.39 

7553  

69 35  

69.91 

67.8 € 

- 

- 
Rank 
- 

Sub 
B i t  

Sub 
B i t  

HVB 

H VA 

Mv 

HVA 

HVB 



SAMPI,E NO. 

s 47 

s 49 

S 50 

S 51 

S 52 

s 53 

s 54 

----- 

%m 
db 

61.27 

45.37 

36.99 

21.24 

32.34 

50.79 

41.43 

IDENTIFICATION dmnfdmmf 
V.M. F.C. 

48.88162.46 

35.5370.20 

35.1369.51 

34.4762.71 

30.4972.85 

37.6770.78 

29.2576.46 

New Seam 

Main No 2 

Main No 2 

Saiya ' A '  

Main Coal 

Main No 3 

Main Coal 

.-- 

SAMPLE 
TYPE 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

- 

2401 7 
FILE NO.. - LORING LABORATORIES LTD '-('. 40-82-170 

Page t 12 
C E R T I F I C A T E  of  C O A L  T E S T I N G  

96 RECOVERY 

As Received 
A i r  Dried 
Dry Basis  

As Received 
A i r  D r i e d  
Dry Basis  

As Received 
Air Dried 
Dry Basis  

A s  Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry Basis  

As Received 
Air Dried 
Dry  Basis 

As Received 
Air Dricd 
Dry R n s i s  

REC'D 
Oh 

HZ0 

YO 

VCL 
MATTER 

18.21 
18.67 
19.03 

16.99 
18.92 
19.54 

19.43 
21.45 
22. I3 

24.72 
26.45 
27.23 

18.93 
20.23 
20.73 

16.22 
18.01 
18.46 

16.04 
16.91 
17.17 

-.- 

% 

ASH 

54.19 
55.55 
56.61 

36.40 
40.53 
4'1 .85 

29.92 
33.03 
34.08 

17 .hl 
18.84 
19.39 

27.15 
29.02 
29.73 

41.18 
45.72 
46.86 

35.66 
37.59 
38 . 00 

-. 

% 
FIXED 

CARBON 
- 

23.33 
23.91 
24.36 

33.59 
37.39 
38.61 

38.44 
42.45 
43.79 

48.47 
51.86 
53.38 

45.24 
48.35 
49.54 

30.48 
3 3 . 8 3  
34.68 

41.93 
44.20 
45.78 

-- 

% 

S 

.22 

.23 

.23 

- 

.27 

.30 

.31 

.30 

.33 

.34 

.50 

.53 

.55 

.38 

.41 

.42 

.28 

. 3 1  

.32 

.49 

.52 

. 5 3  

5766 
591 1 
602 3 

6349 
7069 
7 300 

7 387 
8156 
8414 

9 988 
10687 
1 1000 

8595 
9186 
9412 

5879 
652 7 
6690 

8177 
8620 
87.34 

DATE.OctPber 20. 1982 

0.74 

1.13 

1.10 

- 
Rank 

- 

HVB 

v IHU 

4VA 



-SUNCOP- .I NC, - - - 
ATTN: J Davies --- 

SAMPLE NO. 

s 5 5  

S 56 

s 57  

S 58 

- -  

IDENTIFICATION 

Main Coal 

Main Coal 

Main Coal 

Main Coal 

SAMPLE 
TYPE 

_ _  ~ 

Raw Coal 

Raw Coal 

Raw Coal 

Raw Coal 

- 

LORING LABORATORIES LTD '-O- '' 40-82-170 FILENO 24017 Page II 1 3  
nATF October 20,1982 C E R T I F I C A T E  o f  C O A L  T E S T I N G  

9'0 RECOVERY 
7---- 

SINK i FLOAT 
1 

REC'D 

. ~ -  

As Receivcd 
Air Dried 
Dry Basis 

As Received 
Air Dried 
Dry Basis 

As Received 
Air Dried 
Dry Basis 

As Reccivcd 
Air Dricd 
Dry B a s i s  

90 
VCL 

MATTER 

15.6: 
16.68 
16.81 

18.01 
21.4 
22 .  I 

19.2' 
2 1 . 0  
21.5 

18.8 
21.4 
21.9 '  

% 

ASH 

39.35 
41.92 
42.48 

29.53 
34.98 
36.23 

24.09 
26.27 
26.89 

23.08 
26.27 
26.98 

% 
FIXED 

ZARBON 

37.67 
40.12 
40.66 

33.91 
40.17 
41.60 

46.23 
50.40 
51.58 

43.64 
49.69 
51.03 

- 
% 

S 

- 2 6  
.28 
.28 

- 

.30 

.36 

.37 

.37 

.40 

.41 

.34 

.39 

.40 

BTU 
/ LB. 

7635 
8133 
8242 

6715 
7954 
82 37 

9042 

10090 
9858 

8500 
9677 
99 39 

- 
b m m  

db - 

6.0 :  

19.3: 

9.21 

9 .3 t  

- 
d m f  
V . M .  - 

36.8 

36.3 

30.3 

30.9 

- 
lmmf 
'.C. - 

'5.30 

18.20 

2.65 

1.87 



APPENDIX VIII 

L i s t  of F o s s i l s  
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PARTIAL FOSSIL LIST . . . . . . . . . . . . . . . . . . . . . . . . .  

GENERA 

Ammonite 
(Probably Grammoceras) 

Belemnites 

Buchia 

Die 1 a s m a  

Plant Debris (Unknown) 

Spiriferid 

Triyonia 

AGE 

Jurassic to Cretaceous 

Jurassic (Upper) 

Upper Jurassic 

Jurassic 

Juras s ic 

Lower to Middle 
Ju ras s ic 

Jurassic 

LOCALITY 

RAB17k:RAB32J 

RAB17k:RAB31B 
RAB32J 

RABl I 

RAB32J 

RAB31R 

RAB32J 

RAB31B 
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APPENDIX VI 

Reflectance Resu l t s  

- 54 - 



Reflectance R e s u l t s  f o r  S u s t u t  and  

S u s t u t  S . E .  C o a l s  

Sample N o .  L o c a t i o n  A g e  Seam RO Max. % 

s1 
s 2  
s 3  
54 
55 
S6 
s 7  
S8 
s 9  
s10 
s11 
s 1 2  
513  
514 
S15 
S.16 
S17 
S18 
S19 
s 2 0  
s 2 1  
522 
S23 
S24 
S25 
526 
527 
S28 
S29 
S30 
S31 
S32 
s 3 3  
s 3 4  
s 3 5  

RB 2Ab 
RB 1 C a  
RG 3C 
RB 35  

R B  l l A a  
RB l l E i  
RB 12A 
RB 12Ca 
RR 1 2 H c  
RB 14A-Da 
RR 1 4 A - H a  
RB 14Sa 
RB 14Ta 
RB 14Ua 
RS 4#S 
RS 1 7 b  
RS 1 7 c  
MS 6 f  
MS 6k 
MS 6 m  
MS 6 t  
MS 6 V a  
MS l l w  
MS l l x  
RB 12B 
RB 12D 
RB 12E 
RB 12F 
RB 12G 
RB 9 J  
R B  9 J 2  
RB 953  
R B  9 J 5  
RB 27N 

RB l l C a  

U. B o w s e r  
U. B o s w e r  
** Ashman 
** Ashman 
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U.  B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
s u s t u t  
S u s t u t  
s u s t u t  
s u s t u t  
s u s t u t  
s u s t u t  
s u s t u t  
s u s t u t  
s u s t u t  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U. B o w s e r  
U .  B o w s e r  
U. B o w s e r  
U .  B o w s e r  
U. B o w s e r  
U. B o s w e r  

Main 2 
Main 1 
shale 
shale 
Main 3 
Main 1 
Main 4 
Main 1 or 2 ( ? )  
Main 6 
Main 3 
Main 2 
Main 2 
Main 9 
Main ( ? )  
Main 9 
Mackeson 
S a i y a  C 
Unknown 
McEwan ( ? )  
McEwan ( ? )  
McEwan ( ? )  
McEwan ( ? )  
McEwan ( ? )  
McEwan ( ? )  
McEwan ( ?  ) 
Main 7 
Main 5 
Main 4 
Main 3 
Main 2 
Main 2 ( ? )  
Main 1 
Main 2 ( ? )  
Main 2 ( ? )  
Main 2 ( ? )  

0.87* r e - t e s t e d  
1 .02  see 549 
1 .12  
1 . 2 5  
1 . 2 0  
1 .01 
1.18 
1 . 0 5  
1.18 
1 . 2 3  
1 . 0 9  
1.11 
1.30  
1 . 2 1  
1 .31  
1 .47  
0 . 5 1  
0 . 7 5  
0 .83  
0 . 7 3  
0.80 
0.82 
0.85 
0 . 9 1  
0.R5 
1 . 2 3  
1 . 2 1  
1 . 2 3  
1 .19  
1 .07  
1 . 0 5  
0.99 
1.08 
1.11 
1 . 0 9  
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R e f l e c t a n c e  R e s u l t s  fo r  S u s t u t  and  

S u s t u t  S.E. C o a l s  

Sample N o .  L o c a t i o n  A g e  Seam R o  Max. % 

S36 RB 28A S u s t u t  Unknown 0.79 
s 3 7  S a i y a  -B1 S u s t u t  S a i y a  B 0 .86  
S38 S a i y a  - B2 S u s t u t  S a i y a  B 0.61 

s 3 9  S a i y a  - B2 S u s t u t  S a i y a  B 0 . 6 3  

S40 J D  1 C  s u s t u t  McEwan Coal 0 .67  
541 RB 36 H1 U .  B o w s e r  Main 2 ( ? )  1.07  
S42 RB 36 H2 U .  B o w s e r  Main 2 ( ? )  1 . 1 3  

s 4 4  RB 1 8 D b  S u s t u t  Ilnknown 0 .77  
s 4 5  RB 18Fa s u s t u t  Unknown 0.69 

s 4 7  RS 23E s u s t u t  N e w  Seam 0.74 
548 RAB2Ab U. B o w s e r  Main 2 1 .07  
s 4 9  RAB2Aa IJ. B o w s e r  Main 2 1 .13  
S50 RAB2Ac U.  B o w s e r  Main 2 1.10 

( 0  - 530)  

(1440-1890) 

543 RB 36 G l  U. B o w s e r  Main 1 ( ? )  1 . 0 2  

S46 30D ( J B ~ )  s u s t u t  S t o n e  S e a n  0.72 

** Age u n c e r t a i n  
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