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SUMMARY 

Suncor Inc. holds  23 coal  l icences t o  6 , 6 2 4  hec tares  of 

land approximately 10 km north eas t  of Bear Lake, B.C. ,  ( s ee  Index 

map and Coal Licence map), or 170 km NNE of Smithers, B .C .  

During the  period June 12th t o  August 5th. 1983 a combined 

d r i l l i n g  and mapping program was car r ied  out on the  l icenced area.  

The d r i l l  used was a he l i -por tab le  LONGYEAR 38 diamond d r i l l .  

Seven holes  were cored from the  surface for  a t o t a l  of 1464.2 

metres. 

The area was flown and photographed a t  a sca le  of 1:25,000. 
From these  photographs a photo mosaic of the  property has been 

produced and an orthophoto map of the  COAL BOWL a rea  produced a t  a 

s ca l e  of 1:5000, with a 5 metre contour in t e rva l .  

D r i l l  holes  and most of the  trenches were surveyed and a 

survey map produced. 
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SUSTUT PROJECT - 1983 

ADDENDUM TO SUMMARY 

Geological mapping was carried out on Coal Licences numbers 
7244 to 1249 inclusive, 7322 to 1332 inclusive, 7335 and 7336, 
and 7550 to 7553 inclusive. 

Diamond drilling was carried out on Coal Licences numbers 
1249, 7247, 7328, 7323, 7326 and 1553. 



2 .o 

2.1 

2.2 

CONCLUSIONS AND RECOMMENDATIONS 

POINTS TO CONSIDER 

There is no doubt t h a t  there  is a poten t ia  l y  

tonnage of coa l  present  wi th in  Suncor's coa l  

.arge 

l icences .  The question i s  whether or not the  coal  

can be found a t  a depth, and i n  an a t t i t u d e ,  such 

t h a t  it can be mined economically. 

Major coa l  seams outcrop, and subcrop, i n  the  

r e l a t i v e l y  small area which we r e fe r  t o  as  the COAL 

BOWL. A coa l  seam present  here  is approximately 9 

metres th ick .  Unfortunately the  seams d ip  a t  an 
angle approaching 90 degrees. 

S t ruc tures  i n  and around the  COAL BOWL a r e  extremely 

complex. The geological s t ruc tu re  w i l l  be the  key 

a s  t o  whether or not the  prospect may be a viable  

pro jec t .  

Coal was found i n  d r i l l  holes  on the  e a s t  and west 

f lanks of the  val ley but was not found i n  ho les  

d r i l l e d  i n  the  f loor  of the val ley.  

CONCLUSIONS 

Given the  thickness of the  coal  seen i n  outcrop and 

d r i l l  ho les ,  and the  a rea l  extent  of the va l ley  

where the  coa l  could be present ,  it is  poss ib le  t h a t  

t he re  could be i n  excess of 200 x lo6  tonnes of 

coa l  i n  place.  I t  should be emphasized s t rongly  

though t h a t  these  f igures  only show t h a t  a r ea l ly ,  

and geological ly ,  there  i s  s u f f i c i e n t  room and 
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g e o l o g i c a l  p o t e n t i a l  f o r  t h a t  much coal t o  be 

p r e s e n t  i n  the v a l l e y .  

2.3 RECOMMENDATIONS 

S t u d i e s  should be carried o u t  du r ing  the winter  of 
1903/04 t o  determine the f e a s i b i l i t y ,  and c o s t -  
e f f e c t i v e n e s s ,  of us ing  geophys ica l  methods of 
e s t a b l i s h i n g  t h e  presence and depth of coal i n  the 

p o t e n t i a l l y  mineable a r e a s  of the main v a l l e y .  P r e -  

l imina ry  d i s c u s s i o n s  wi th  e x p e r t s  i n  t h i s  f i e l d  have 
i n d i c a t e d  t h a t  the problems connected w i t h  the 

na tu re  of t h e  t e r r a i n ,  and t h e  shal low depth t h a t  w e  
are i n t e r e s t e d  i n ,  may r u l e  out  seismic e x p l o r a t i o n  
of the a r e a .  However, s t u d i e s  are con t inu ing  a long  
these l i n e s .  

A second geophysical  p o s s i b l i t y  is  t o  u t i l i z e  Resis-  
t a n c e  or Electro-magnetic methods t o  t r y  t o  f i n d  t h e  
c o a l  i n  the v a l l e y .  S t u d i e s  of these methods w i l l  
be done i n  conjunct ion  wi th  the seismic s tudy .  

If the methods cons idered  above prove not  t o  be 

c o s t - e f f e c t i v e ,  or i f  they  cannot be u s e d  wi th  an 
a c c e p t a b l e  degree of conf idence ,  then  w e  should not  
u t i l i z e  them. 

,A s tudy  s h o u l d  be c a r r i e d  o u t  t o  determine t h a t  a r ea  
of t h e  v a l l e y  where it would be p o s s i b l e  t o  mine, by 
open p i t  method, t o  a depth of 60 metres. Con- 
s t r a i n t s  w i l l  be imposed by topography and d ra in -  

age.  
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When the possible pit area has been established, a 
pattern of diamond and open holes should be drilled 
within it to ascertain the presence of coal at a 
depth compatible with conventional open pit mining 
practices. We should also, however, consider the 
possibility of using the French technique of 
steep-to-vertical longwall mining if sufficient coal 
is found to warrant that. 
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3 .O OBJECTIVES 

3.1 The prime objec t ives  of the  1983 f i e l d  season were 
to :  

i Expand our geological knowledge of 

l icenced area .  

ii Determine the  nature of the geolog 
s t ruc tures .  

the 

c a l  

iii Discover, measure, sample and co r re l a t e  the 
coa l  seams. 

i v  Determine the  presence of coal  a t  mineable 
depth within the  Main Valley. 

V Evaluate surrounding areas  with regard t o  
acquis i t ion .  

v i  Obtain d r i l l  cores from which coal  
i n t e r sec t ions  could be measured, analysed, 
and assumptions made as t o  geologic 
s t ruc tu re .  
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4 .O LOCATION 

4.1.0 GEOGRAPHIC LOCATION 

The l i c e n c e d  a r e a  i s  t o  be found on NTS m a p  s h e e t  

94-D, McCONNEL CREEK. The l i c e n c e s  are w i t h i n  an 

a r e a  bounded by: 

Longi tudes 126 '28 '30"  W e s t  t o  126'45'00" W 

L a t i t u d e s  56'14' North t o  56'22' North 

4.2.0 LICENCES AND TENURE 

SUNCOR Inc.  h o l d s  twenty- three coal l i c e n c e s  h e r e  

f o r  a t o t a l  of 6624 hectares of land .  ( T h i s  f i g u r e  

does no t  i n c l u d e  the s i x  l i c e n c e s  compris ing 1723 ha 

which were su r rende red  t o  t h e  Crown on October 1 4 t h  

1983) .  The l i c e n c e s  and work commitment s t a t u s  
break down a s  shown i n  table number 1 and F i g .  2 on 
t h e  fo l lowing  t w o  pages.  
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Table N o .  1 SUSTUT COAL LICENCES 

Licence N o .  D a t e  I s sued  Map A r e a  U n i t s  Hectares 

7 244 

7245 

7246 

7247 

7248 

7249 

7322 

7323 

7324 

7325 

7326 

7327 

7328 
7329 

7330 
7331 

7332 

7335 

7336 
7550 

7551 
7552 

7553 

O c t .  14 ,  1981 

O c t .  1 4 ,  1981 

O c t .  14 ,  1981 

O c t .  14 ,  1981 

O c t .  14,  1981 

O c t .  1 4 ,  1981 

November 7/81 

November 7/81 

November 7 /81  

November 7 /81  

November 7/81 

November 7 /81  

November 7/81 

November 7 /81  

November 7/81 
November 7 /81  

November 7/81 

November 7 /81  

November 7/81 

November 7/82 

November 7/82 

November 7/82 

November 7/82 

23 L i c e n c e s  

94-D-7, Blk B 

94-D-7, Blk B 

94-D-7, Blk B 

94-D-7, B l k  B 

94-D-7, Blk B 

94-D-7. Blk B 

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 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, B l k  A 

94-D-7, Blk B 

94-D-1, B l k  L 

94-D-2, B l k  J 
94-D-7, B l k  B 

94-D-8, Blk D 

43 ,44 ,53 ,54  

45,46,55,56 

63,64,73.74 

65,66,75,76 
83,84,93,94 

85,86,95,96 
1 ,2 ,11 ,12  

3,4,13,14 

5 ,6 ,15 ,16  

21,22,31,32 

23,24,33,34 

25,26,35,36 

27,28.37,38 

43,44,53.54 
45,46,55,56 

47,48,57,58 

49,50,59,60 

69,70,79,80 
61,62,71,72 

89,90,99,100 
81 ,82 ,91 ,92  

41,42,51,52 

9 ,10 ,19 ,20  

TOTAL 

288 

288 
288 

288 
288 

288 
288 

288 

288 

288 

288 

288 

288 

288 
288 

288 

2 8 8  

2 8 8  

288  

288 

288 

288 
2 88 - 

6624 - 
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4.3.0 PROJECT AREA PHYSIOGRAPHY 

4.3.1 The coal l icences cover some 6624 h e c t a r e s  between 

the HOGEN and SIKANNI Ranges of the STIKINE 

MOUNTAINS. Topographic re l ief  i n  t h e  area is i n  the  

o rde r  of 075 metres from t h e  floor of Main Creek 

v a l l e y ,  a t  approximately 1067 m ASL, t o  the h ighe r  

e l e v a t i o n s  i n  the w e s t e r n  p o r t i o n  of the p rope r ty  a t  

1942 m. The mountain ranges have a 
nor thwes t / southeas t  t r end  i n  t h i s  r e g i o n .  

Though our  l i cenced  area does con ta in  h igh  a l p i n e  

p l a t e a u s  and r i d g e s ,  approximately 60% of o u r  
p rope r ty  i s  comprised of a broad, undula t ing ,  g e n t l y  

s lop ing  v a l l e y .  The f l a n k s  of the v a l l e y  a r e  steep 

s i d e d  mountain s lopes .  The ma jo r i ty  of t h e  

n o r t h e a s t  f ac ing  s l o p e s  p r e s e n t  a r e  

s t e e p - t o - v e r t i c a l .  Cirque b a s i n s  are common i n  the 

a r e a .  Over m o s t  of t h e  main v a l l e y  t h e  t e r r a i n  

slopes very g e n t l y  t o  Main Creek on t h e  n o r t h e a s t e r n  

s i d e  of the v a l l e y .  
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4.4.0 ACCESS 

4.4.1 A t  the  present  t i m e  the only reasonable access t o  

the  property i s  v i a  he l icopter .  

A good gravel led a i r  s t r i p  is adjacent t o  the BC 

Rail  l i n e  some four k m  north of the  northern t i p  of 

Bear Lake and 11 k m  from our l icences.  

It i s  most probable t h a t  i f  a mine were t o  be b u i l t  
here  a r a i l  spur l ine  would be constructed from a 

poin t  on the  BC r a i l  l i n e  south of Bear Lake i n t o  

t h e  l icence  area via the  va l ley  of the  Omineca 

River. There is an abandoned r o a d / t r a i l  which 

passes the  south end of the  licenced property b u t  

does not c ross  t h e  Omineca r i v e r .  

The a i r s t r i p  a t  our campsite on the  Bear River i s  

capable of taking a DC-3 or a Cariboo. The BC r a i l  

l i n e  passes within 100 metres of our campsite and 

could be u t i l i z e d  with very l i t t l e  maintenance or 

upgrading. I t  is not being used a t  t h i s  time. 
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4.5.0 RECLAMATION 

4.5.1 Our  campsite w i l l  be used again i n  1984, therefore  

the  wooden t e n t  frames were l e f t  i n  place a t  Bear 

Lake camp. 

No a d i t s  or major excavations were dug. 

Several hand t renches,  30 cm wide  x 30 cm deep, were 

dug. These were l e f t  open for fur ther  t e s t i n g  i n  
1984. N o  mechanical digging equipment was used on 

the  property.  

No roads were constructed,  a l l  movement being by 
he l icopter  and on foot .  

S i t e  preparat ion was done by hand. Most s i t e s  were 

on open, f l a t ,  ground and required l i t t l e  or no 

preparat ion.  S o i l  disturbance was negligable.  

4 . 5 . 2  Our base camp was adjacent t o  the  a i r s t r i p  on the  

BEAR RIVER,  4 k m  north a t  BEAR JAKE. A t  the  con- 

c lusion of the  pro jec t  the  p i t  and the  sump were 

f i l l e d  i n .  

Trenches were marked and t h e i r  loca t ions  surveyed. 

(See trench loca t ion  map). 
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4 .6 .0  DRAINAGE 

4.6.1 Several streams dra in  the  area of our l icences.  

These are ,  Main Creek, Hate Creek, Coal Bowl Creek, 

Willow Creek, Lo-coal Creek and No-coal Creek. 

There a re  a l s o  severa l  other  very small un-named 

creeks.  

Charac t e r i s t i ca l ly  the  stream p r o f i l e s  a re  s teep  i n  

the  upper reaches, rap id ly  becoming gent le  as  they 

leave the  proximity of the  va l ley  walls.  Generally 

they form a dendr i t ic  pa t te rn .  

Main Creek is a fourth order stream while Hate Creek 

i s  t h i r d  order and a l l  o thers  a r e  of second and 

f i r s t  order.  

The gent le  slopes i n  the  ci rques and i n  Main Valley 

a re  very poorly drained. I n  the  ci rques and t h e  

broad a lp ine  meadows water l i e s  i n  shee ts  which vary 

i n  depth from sa tura ted  moss t o  1 5  cm deep. Though 

these  areas  appear stagnant,  a t  f i r s t  view, the  

water i s  i n  f a c t  moving slowly across  an almost f l a t  

plane.  

The property forms a p a r t  a t  the  P A C I F I C / A R C T I C  con- 

t i n e n t a l  divide with Hate Creek flowing t o  t h e  

,Pac i f ic  Ocean and Main Creek flowing t o  the  Arct ic  

Ocean though t h e i r  headwaters a re  only metres 

apar t .  

The l icenses  i n  both the  S u s t u t  and Omineca basins 

pr imari ly  occupy wide g lac ia ted  va l leys  containing 

streams. The streams on the  va l ley  f loor  a re  
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meandering l o w  energy systems compared t o  t h e  
streams which d r a i n  t h e  steeper v a l l e y  w a l l s  and 
s ide  v a l l e y s .  

P r e c i p i t a t i o n  i n  t h e  l o w e r  e l e v a t i o n s  of nor th  
c e n t r a l  B r i t i s h  Columbia i s  t y p i c a l l y  450-550 mm 
annual ly .  Snowfall  g e n e r a l l y  accounts  f o r  40-45% of  
the to t a l  p r e c i p i t a t i o n ,  i n c r e a s i n g  with e l e v a t i o n .  
May t o  September r a i n f a l l  c o n t r i b u t e s  m o s t  of the 

remainder.  Snowpack accumulation a t  e l e v a t i o n s  
s i m i l a r  t o  the c o a l  l i c e n s e s  ranged from 80-120 c m  

on May 1st. The water equiva lence  of t h e  s p r i n g  
snowpack can range from 200-400 mm. This va lue  is  

c r i t i c a l  i n  determining t h e  p o t e n t i a l  annual f l ood  
as a r e s u l t  of snowmelt. 

On both sides of the dra inage  d i v i d e  the annual  
maximum flows are genera ted  by snowmelt water and 
the peak g e n e r a l l y  occurs  i n  June. The minimum 
annual  flows a r e  u s u a l l y  i n  March. The s t eady  
d e c l i n e  of flows from J u n e  through t o  March i s  

i n t e r r u p t e d  by a minor peak i n  October which is 

g e n e r a l l y  a s s o c i a t e d  wi th  heavy autumn f r o n t a l  
p r e c i p i t a t i o n .  Melt ing of e a r l y  snowfa l l s  may a l s o  
be a f a c t o r  i n  th i s  event .  Both the Skeena River 
and Omineca River f lood  r eco rds  c o n t a i n  the above 
f e a t u r e s  a l though the Skeena River i s  an order  of 

,magnitude l a r g e r  than  t h e  Omineca . 
Systems as small  a s  t h o s e  which d r a i n  t h e  c o a l  
l i c e n s e s  w i l l  fo l low the gene ra l  t r e n d  of the l a r g e r  
b a s i n s .  However, very s m a l l  streams a r e  more sens i -  
t i v e  t o  s i n g l e  events  s u c h  a s  thunderstorms or 
i s o l a t e d  showers. 



The Omineca River is normally frozen over by the 
middle of November in this region, although 
freeze-up may range from November 1 to December 28. 
The river is usually ice-free by the beginning of 
May, although it has been as early as April 21 and 
as late as May 28. It is likely that the small 
streams within the coal licenses will generally 
freeze over earlier and thaw later due to the higher 
elevation and smaller volume of water. 

4.6.2 POINTS TO BE CONSIDERED 

A study of the run-off regimes of the small creeks 
in the coal license areas will be required for the 
final stages of the mine plans. These data are used 
to ensure the safe design of drainage structures, 
settling ponds and roadways. The data are also 
required for the delineation of flood plains and in 
the event of proposed diversions or dams. 

Any alteration in flow by the mining operation will 
have to be described in terms of effect on the 
systems downstream i.e. either the Omineca River or 
the Saiya Creek/Sustut River systems. Given the 
sizes of the creeks draining the coal licenses rela- 
tive to the Omineca or Sustut rivers, the contribu- 
tion is likely to be small. There is a requirement 
to support such a conclusion with field data. 

The stream flow data are also required for analyses 
conducted in complementary disciplines such as 
fisheries, water quality and reclamation. Volume of 
surface water available for plant water supply or 
domestic use must also be determined. 
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4.7.0 CLIMATE 

4.7.1 Our  exper ience  du r ing  t h e  1983 f i e l d  season i n  t h i s  

a r e a  l e d  u s  t o  b e l i e v e  t h a t  th i s  is one of the w e t -  
t e s t  l o c a t i o n s  i n  th i s  part  of the country.  I n  J u n e  
87.7 nun of r a i n  w a s  recorded. This i s  168% of t h e  

normal r a i n f a l l .  J u l y  r ece ived  284% of  normal 

p r e c i p i t a t i o n .  I n  August we broke camp and depar ted  

the area. (The  d a t a  above are from the government 

weather s t a t i o n  a t  Smithers and were publ i shed  i n  
the l o c a l  newspaper). 

Suncor ' s  coal l i c e n s e s  are l o c a t e d  on the e a s t e r n  

edge of the nor the rn  i n t e r i o r  p l a t e a u  r eg ion  i n  t h e  

wes tern  ranges of the Omineca Mountains. The 

r e g i o n a l  climate can be descr ibed  a s  modified con- 

t i n e n t a l ,  w i t h  s h o r t ,  cool summers and long, co ld  

w i n t e r s .  The reg ion  i s  d r i e r  t han  the c o a s t a l  a r e a s  

b u t  r e c e i v e s  more p r e c i p i t a t i o n  than  a r e a s  east of 
the Rocky Mountains. 

Temperatures range from g r e a t e r  than 20°C i n  the 

summer t o  less t h a n  -2OOC i n  t h e  win te r .  The 

temporary s t a t i o n  a t  B e a r  Lake recorded a m a x i m u m  of 
27.9OC i n  J u l y  of 1975 and a minimum of -36.1OC i n  
March of 1976. 

.The proximi ty  of t h e  O m i n e c a  Mountains t o  t h e  east 

of t h e  l i c e n s e s  c r e a t e s  a s l i g h t l y  wetter regime 

than  g e n e r a l l y  a s s o c i a t e d  w i t h  nor th  c e n t r a l  

i n t e r i o r  s i tes .  T h e  annual t o t a l  p r e c i p i t a t i o n  is 

i n  t h e  o rde r  of 500 mm spread  f a i r l y  evenly through- 

o u t  the yea r .  T h e  d r i e s t  pe r iod  is g e n e r a l l y  

February t o  May. June t o  September are t h e  months 
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with the heaviest rainfall. 

Snowfall typically accounts for 40-45% of the total 
precipitation at the lower elevation climate 
stations. This contribution could increase at the 
higher elevations of the coal licenses. Snow 
accumulations at elevations similar to the licenses 
reach an average maximum of 113 cm in April. The 
extreme depths can range from 124 to 185 cms. 
Accumulation of the seasonal snowpack begins in 
October. 

On-site climatology is required as a data base for 
several related disciplines. Hydrological analyses 
and associated engineering designs rely on local 
precipitation characteristics. Over a longer term 
the development of a reclamation program will 
require such data as frost free period, growing 
degree days, precipitation records and other climate 
related data. An analysis of the local wind field 
will be required for assessment of the dispersion 
climatology, and transport of fugitive dust 
emissions. 

The existing data are adequate to describe the 
regional precipitation and temperature regimes for 
altitudes of 600-800 metres in valley bottoms. A 

,temporary station was run at Bear Lake by the Air 
Studies Branch (B.C. Ministry of Environment) from 
March, 1975 to September, 1976. Unfortunately only 
temperatures and very few precipitation recordings 
were recorded. 
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Table 2 Temperature and Precipitation: 
Takla Landing 

TAKLA LANDING 
55-29'N 12So58'W 701 m 

Rainfal l  
Snowfall 
Total  Precipitat ion 

JAN FEE PUR APR MAY JUN JLTL AUG SEP OCT N W  D E  

0.4 2.3 1.2 13.4 31.1 49.1 46.6 50.1 46.6 44.9 13.1 0.6 
44.9 38.0 25.4 6.1 0 -4 0.0 0 .o 0.0 0.8 5.7 37.9 50.4 
45.4 40.2 46.8 19.3 31.4 49.1 46.8 50.1 49.4 50.4 56.7 52.8 

Standard Deviation, Total Precipitat ion 26.5 15.4 12.5 12.6 13.8 28.5 25.8 22.6 24.3 20.6 34.8 14.4 

Greatest Rainfal l  i n  24 hours 3.8 14.7 8.4 21.3 25.1 32.0 29.5 25.4 27.2 30.2 12.7 4.3 

Greatest Snowfall i n  24 hours 27.4 22.1 17.8 19.2 3.8 0.0 0.0 0.0 7.6 10.7 25.4 21.8 

Greatest Precipitat ion in 24 hours 27.4 22.1 17.8 21.3 25.1 32.0 29.5 25.4 27.2 30.2 25.4 21.8 

Years of Record 18 16 17 18 17 18 18 18 18 18 18 18 

Years of Record 18 16 18 18' 18 18 18 18 18 18 17 19 

Years of Record 18 16 16 18 17 18 18 18 18 18 17 18 

Days with Rain 
Days with Snow 
D a y s  with Precipitat ion 

0 0 0 3 7 9 8 8 9 8 3 0 
10 9 8 2 0 0 0 0 0 2 8 11 
1 1  9 9 5 7 9 8 9 9 10 1 1  12 

Y E N t  

301 -4 
209.6 
518.3 

83.1 

32.0 

27.4 

32.0 

55 
50 
109 



The climatic characteristics of mountainous areas 
such as the coal licenses can be extrapolated from 
the existing data base. A climate station will be 
required to provide satisfactory on-site evaluations 
of the temperature, precipitation and wind regimes. 
It is recommended that such stations be operated for 
at least one year and preferably three or more, in 
order that the data can be normalized to records 
from long term stations. 

4.7 .2 GROUNDWATER 

The Geological Survey of Canada's Report No. 24, 

GROUNDWATER IN CANADA, states that the SXEENA RIVER 
basin receives 48.25 cm of precipitation annually 
and has a Mean Annual Runoff of 83.8 cm. The 
difference could be accounted for as being from 
groundwater sources. 

The principal environmental issue to be considered 
is the relationship of groundwater to surface flows 
and the potential implications for water quality. 
Since much of the groundwater information must be 
collected for mine planning purposes to estimate 
requirements for dewatering, it is recommended that 
groundwater assessment be coordinated with explora- 
tion drilling. Piezometers should be installed in 
selected drill holes and water quality samples 
taken. 
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4.8.0 WILDLIFE 

4.8.1 During the 1983 field season two Black bears were 
seen, neither of them on the coal licences. The 
area seemed remarkably devoid of wildlife when one 
considers the nature of the terrain, its location in 
the Cordillera, and the apparently favourable regime 
for ungulates. This is probably a function of the 
deep winter snows at the altitude of the licences 
and the very late spring/summer melt and runoff. 
The licence area is not free of snow until late June 
or early July. 

4.8.2 The area includes parts of Management Unit 7-38 
which is administered from Prince George and Manage- 
ment Unit 6-19 which is administered from Smithers. 

In general, very little site specific information on 
wildlife resources is available, although some wild- 
life and habitat related work was carried out in the 
vicinity of the Sustut property. Pojar and 
Meidinger (1982) report on plant ecology in the 
Skeena Management areas, and Osmond-Jones et a1 
(1972) provided ecological information (i.e. species 
lists for birds and mammals) for the neighbouring 
Tatlatui Wilderness Park, approximately 70 km north 
of the Suncor property. 

The most recent studies on wildlife and vegetation 
were conducted within the framework of B.C. Hydro's 
Stikine transmission line corridor project (House- 
knecht, 1982). This work focussed on the existing 
B.C. Rail corridor and its immediate surroundings. 
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The Suncor properties are part of the high snowfall 
areas which characterise the northern sections of 
Region 6 and 7. Suitable winter range in high 
snowfall areas is considered critical and limiting 
to ungulate populations. It is unknown whether the 
Suncor property sustains ungulate winter range. 
Although several ungulate species such as moose, 
caribou and mountain goat are known to occur in the 
area (Warren, pers. comm. 1983), the status of the 
corresponding populations and their habitats is 
unknown. Some information on big game species 
distribution and relative abundance is provided 
through the occasional carry-over-counts from the 
Fish and Wildlife Branch. 

The last aerial survey was conducted in 1980 
(Warren, pers. comm. 1983). Bergerud (1978) 
surveyed the area for caribou in 1977. Grizzly and 
black bear are believed to occur as well as fur- 
bearing species such as wolf, lynx, marten, fisher 
and wolverine (Pojar. pers. cam. 1983). 

In accordance with the current Guidelines for Coal 
Development (1976) major emphasis in a Stage 1 Study 
should be placed on: 

- a full description of the existing biophysical 
' environment: 

- an initial identification of the major impacts of 
coal developments on the resource base: 

Based on the evaluation of key biophysical factors 
(i.e. soils and landforms, surficial materials, 
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existing and climax vegetation, climate, natural 
drainage) the current land use and wildlife 
capabilities should be assessed. This assessment 
should include big game, small game, fur-bearers, 
upland birds, waterfowl, rare and endangered 
species. 

4.8.3 Specific requirements are as follows: 

- identification of present population levels, 
seasonal habitats, migratory routes and mineral 
licks: 

- recreational use 

- determination of habitat capability; 

- direct and indirect impacts on development on 
habitat: 

- present and projected hunting pressures, with 
increased population and access; sustainability 
of wildlife populations; 

- identification of mitigatory measures: 

short-term - during mining development 
long-term - following reclamation 

Identification of winter range and other critical 
habitat requisites for game species is usually the 
subject of greatest concern. Increase in hunting 
pressure as a result of access improvements and the 
presence of mine staff may also be a sensitive 
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issue. 

Quantitative information is available at Management 
Unit level only and can only be used to place site- 
specific data in perspective. The total absence of 
site-specific information on wildlife dictates that 
fieldwork be undertaken to provide the data 
necessary for a Stage I assessment. At a minimum, 
such work would include a preliminary reconnaissance 
to identify habitat zones and design field programs, 
a winter furbearer study, a late winter aerial 
survey for ungulates and a summer program to examine 
browse utilization and map habitat types. 
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5 .O FIELD WORK 

5.1.0 PREVIOUS WORK PERFORMED 

The ear l ies t  r e p o r t e d  g e o l o g i c a l  reconnaissance  of 

the a r e a  w a s  i n  1914 by G.S. Malloch who b r i e f l y  

v i s i t e d  the S u s t u t  Val ley  i n  con junc t ion  with h i s  

work i n  the Groundhog C o a l f i e l d  t o  t h e  no r th .  I n  

1948, t h e  Geologica l  Survey of Canada publ i shed  

M e m o i r  251 on the McConnell Creek Map area. The 

f i e l d  work for t h i s  report 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. (See Map No. ) 

Lord d iscovered  coal bea r ing  s t ra ta  i n  the area 
around Red Creek, t o  t h e  east of Saiya Creek and t o  

the nor th  of t h e  Omineca R i v e r .  H e  ass igned  the 

ma jo r i ty  of these showings t o  the J u r a s s i c  w i th  

minor Occurrances i n  the U Cretaceous and Paleocene. 

Two r e p o r t e d  ana lyses  show t h e  coals to  be of h i g h  

t o  medium v o l a t i l e  bituminous i n  rank. 

General  overviews of t h e  Jurass ic -Pa leocene  s e d i -  

mentat ion and tec tonic  a c t i v i t y  were provided by 

Souther and Armstrong i n  1966, G.H. Eisbacher  i n  

1973 and Tipper  and Richards i n  1976. 

The 1976 geo log ica l  map of the McConnell Creek a r e a  

(G.S.C. O.F. 342) compiled by T . A .  Richards 

' gene ra l ly  shows the 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  m a p  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 .  

The most r e c e n t  work, o t h e r  than  t h a t  h e r e i n  

p re sen ted ,  was undertaken a t  Suncor ' s  r e q u e s t  by D. 
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Pearson i n  1981. This  e n t a i l e d  a b r i e f  reconnais -  
sance of t h e  l i c e n c e  area p r i m a r i l y  t o  e s t a b l i s h  
c o a l  seam t h i c k n e s s e s  and q u a l i t y .  

5.1.2 1982 FIELD WORK 

Geological  mapping of the S u s t u t  l i c e n c e s  w a s  under- 

taken  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  a d j a c e n t  t o  

the a i r s t r ip  immediately no r th  of Bear Lake. The 

camp s i t e  had p rev ious ly  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 

m i d  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 e q u i r e d .  The l o c a t i o n  w a s  a l eve 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  w a t e r  
supply.  A p rev ious ly  excavated g r a v e l  p i t  w a s  

u t i l i z e d  f o r  garbage disposal 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 i r  l i f t e d  from Smithers by a Trans P r o v i n c i a l  

A i r l i n e s  DC-3. Add i t iona l  supply f l i g h t s  w e r e  
provided throughout the season by C e n t r a l  Mountain 

A i r  S e r v i c e s  of S m i t h e r s ,  a l l  supplying and expedi t -  

i ng  be ing  done through t h i s  town. A t  the end of t h e  

season the camp equipment and remaining f u e l  w e r e  
a i r  l i f t e d  back t o  Smithers by Kelowna F l i g h t c r a f t .  

,After  removal of the camp, t h e  s i t e  w a s  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 .  

T h e  p h y s i c a l  t a s k  of c a r r y i n g  o u t  t h e  g e o l o g i c a l  

mapping w a s  borne by a c r e w  o f  6 geo log ica l  a s s i s t -  

a n t s  supported by a cook, h e l i c o p t e r  p i l o t  and 

engineer .  
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5.2 

The field crews were transported daily (weather per- 
mitting) from the camp to the licences by Bell 206B 
Jetranger I11 helicopter, a journey of approximately 
10 minutes. 

WORK PERFORMED IN 1983 

On June 10th 1983, Suncor's field personnel began 
construction of a field camp on the Bear River, 4 km 
north of Bear Lake. The construction material, 
supplies, food and fuel were flown in by a Cariboo 
aircraft owned by Kelowna Flightcraft Ltd. 
Unfortunately this aircraft had the misfortune to 
make a "wheels up", landing and, consequently we 
lost the use of it for the remainder of the summer. 
The rest of our supply flights were made by an 
"Islander", owned by Central Mountain Air Services 
Ltd. We also utilized their Cessna 206 and 185 for 
transporting personnel. 

There were six geological personnel, four drill 
crewmen, one geophysicist, two helicopter personnel 
and two cooking staff in camp. For a period of five 
days there was also a survey party of three for a 
total of eighteen persons. We were also able to 
accommodate four senior personnel visiting from our 
Calgary office, giving a total of 22 persons in 
camp. 

The campsite is adjacent to a gravelled, well 
drained, airstrip 1370 metres long which can accom- 
modate aircraft up to Hercules size. A Bell 2068 
helicopter, owned by Associated Helicopters Ltd., 
was used to move personnel and the Longyear 38 drill 
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r i g .  The f i r s t  r i g  move took 41 f l i g h t s  for a t o t a l  

f l i g h t  d i s tance  of over 900 k m .  A t  t h i s  time we 

exchanged the  BELL 206 for  an ASTAR, a l s o  owned by 

Assoc. Helicopters.  I n  any fu ture  work of t h i s  

nature  I would consider the  ASTAR t o  be the  absolute 

m i n i m u m  type machine t o  be used and would prefer  a 

machine with grea te r  l i f t i n g  capabi l i ty .  

A he l i -por tab le  Longyear 38 Diamond d r i l l  r i g  was 

used on t h i s  pro jec t  and performed wel l ,  d r i l l i n g  a 

t o t a l  of 1462 .2  m. Core recovery was not a s  good a s  

had been hoped for a s ,  i n  most cases ,  the  coal  was 

severly sha t te red .  The core was described and t h e  

coa l  i n t e r sec t ions  sampled. 

A major drawback t o  t h i s  years work was the  lack of 

an adequate map w i t h  which t o  work. The maps used 

were 1:250,000 NTS maps blown up t o  1:SOOO with 100 

foot  contours extrapolated.  These were inaccurate  

and unsa t i s fac tory .  

I n  ear ly  August the  area was flown and photographed 

a t  a s ca l e  of 1:25,000. From these photos a photo- 

mosaic has been produced, showing the  l icenced area.  

We now have an orthophoto map of the  C O A L  BOWL a rea  

a t  a sca le  of 1 : S O O O  with a 5 m .  contour in t e rva l .  

A l l  d r i l l  ho les ,  and some trenches,  were t a rge t t ed  

w i t h  a i rphoto panel l ing and the  loca t ions  surveyed 

using a TOPCON Model GTS 10D which has a capab i l i t y  

of reading angles t o  10 seconds and d is tances  t o  5 

nun. Those trenches which were not t a rge t t ed  were 

measured from nearby t a rge t s ,  ( l e s s  than 30 m 
d i s t a n t ) .  A l l  t renches were described and sketches 
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drawn to scale in each case, (see Trench 
descriptions in pocket). A l l  seams trenched were 
sampled. 

Geological mapping was carried out using aerial 
photographs, where possible, due to the inaccuracy 
of the available NTS maps. 

Thirty one trenches were dug for a total of 262 

metres. 

The mapping covered an extensive area but the nature 
of the land is such that there are large areas 
devoid of outcrop. 

Nine holes were drilled on the licences. Of the nine 
holes, two were abandoned due to severe hole conditions. 
These were holes 1 and 8. 

Coal was found in holes 2, 4 ,  5, 6 and 8. Holes 4 and 
5 were drilled at the same locations with the mast at 
an angle of 70 degrees for hole 4 and 50 degrees for 
hole 5. Hole 8 was abandoned when the drill became stuck 
at 108.8 metres. Although no core was recovered at 
that depth the drill was in coal at the bottom of the 
hole. 

Drilling was very difficult in this area and a remark- 
able amount of expensive drilling mud was utilized 
to complete the holes. A lot of the problems arose when 
the drill encountered high angle faults. Also, when 
the softer and shattered material caused the hole 
diameter to increase, consequent rod vibration caused 
major damage to the drill rods. 
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SUSTUT PROJECT - 1983 

ADDENDUM TO CHAPTER 5 . 2 ,  TO FOLLOW PAGE 27 

Drillhole number 1 was abandoned due to severe drilling 
conditions and the rig moved three metres south and re-drilled. 

Drillhole number 8 was abandoned due to severe drilling 
conditions. 

Drillholes 5 and 6 were drilled at an angle of 70 degrees from 
the horizontal and at an azimuth of 80 degrees east. 
(See Figure 11 for surveyed elevations and locations of all 
drillholes) . 



Weather was an important factor during this season's 
work. Rain fell for some portion of almost every 
day. Snow was not completely gone from the northern 
slopes at higher elevations until mid July. Snowfalls 
of 10 cm occurred twice in early July. (The local 
Indians assured me that this was an unusual year.) 

Drill holes were logged geophysically by Century 
Geophysical Ltd. The following logs were run: Natural 
Gamma, Vertical Deviation, Density, Focused Resistivity 
and Caliper. 

The camp was struck on August 6. The wooden tent frames 
were left in place to be used in 1984. All field equip- 
ment was inventoried, reconditioned, and stored in a 
hangar at Smithers airfield at the end of the season. 

5.1.4 MANPOWER 

The personnel in camp consisted of: 

John Fisher Project Geologist 
Shannon Wainwright Party Chief/Geologist 
Jiri Bartek Geologist 
Kevin Brown Geologist 
Greg Cave Geological Assistant 
Don Giddings Geological Assistant 
Suzanne Perreault Cook 
Helicopter pilot and Engineer of Associated 
Helicopters 

Four man drilling crew of J.T. Thomas Drilling Ltd. 
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TABLE 3 SUNCOR INC. SUSTUT COAL LICENCES 
N O S .  7322 to 7332, inclusive, 7335, 7336, 

and 7550 to 7553, inclusive 
- . _ .  - November 7 Anniversary Date 

CATEGORY OF WORK EXPENDITURES - June 12 to October 4, 1983 
Geological Mappins 

Surveys (Topographic) 
(39% of Geological Staff Wages) 

Surface Work (Trenching, 119 of 
Geological Staff Wages) 

Dr illinq 

Logging and Testinq 
(Geophysical Logging = $16,320.38 
Analysis of Samples - 5,000.00) 

Reclamation (Cleanup at Drill Sites) 

Other Work 
Supplies and Materials 
Fuel and Gas 
Fixed Wing Support 
Groceries 
Helicopter 
Propane 
Staff Wages (50% of Total) 
Photo-Geological Interpretation 
Maps, Photos, Publications 
Training (First Aid) 
Communications (Radios-Telephones) 
Equipment Rental (Generator, etc.) 
Freight and Shipping 
Camp Construction 
Aerial Photography 
Orthophoto Maps Produced 
Staff Expense Accounts 

Expediting 
(Accommodation, Food, etc.) 

Off-Property Costs 
(Management, Travel, Drafting, etc.) 

TOTAL 

28  

$16,772.62 

9,100.00 

4.720.82 

65,393.31 

21,320.38 

3,205 .OO $120,512.13 

12,537.65 
51,206.12 
28,838.79 
10,696.87 

113,185.55 
1,067.97 

20,920.38 
21,314.56 
1,374.98 

135.00 
1,04 9.73 
4,009.45 
498.89 

4,800.33 
5,500 .OO 
3,200 .OO 

4,981.67 
2,093.31 $287,411.25 

81,554.68 

$489,508.06 



6 .O 

6.1 

GEOLOGY 

REGIONAL STRATIGRAPHY 

The Sustut licences lie wit in the intermor m e  ?lt 
of north central B.C. and are underlain primarily by 
rocks of Mesozoic and Paleocene age. 

The basement rocks of the area are of U. Proterozoic 
age and outcrop some 30 miles to the NE of the pro- 
perty. The overlying strata are of Carbo-permian 
age belonging to the Cache Creek Group and are com- 
prised of marble, chert and slate. It is postulated 
that these sediments were deposited in an extensive 
shallow sea with a shore line to the east in the 
neighbourhood of the present day Omineca Mountains. 

The overlying Asitka Group is presumed to be of 
Permian age comprising rhyolite, tuff, andesite and 
minor limestone. It outcrops in the extreme south- 
eastern corner of the property and was probably a 
precursor to the mid-Triassic orogeny. 

The intense tectonic activity in the early to mid- 
Triassic resulted in the folding and metamorphism of 
the Cache Creek and Asitka Groups. The majority of 
these folds, however, have since been masked by 
,subsequent tectonism. 

In the late Triassic a broad basin developed 
accompanied by an extensive marine transgression. 
The earliest deposits of this basin belong to the 
Takla Group, resulting from widespread, mainly sub- 
marine volcanism. Associated clastic sediments were 
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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 early Jurassic Pinchi Fault, which 
trends NW-SE through the central part of the 
McConnell Creek map area, split the area of the 
Triassic marine basin into an eastern sedimentary 
trough and a western, dominantly volcanic area. 
Prior to the Jurassic 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 grey- 
wackes and shales. The overlying Nilkitkwa Forma- 
tion was laid down in a NW-SE trending, subsiding 
depression within the broader expanse of the Hazel- 
ton Trough, in which marine sedimentation was rela- 
tively 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. 
,The uppermost unit of the Hazelton Group, the 
Smithers Formation, consists of sandstones, shales 
and greywackes with minor volcanics. 

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 
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marked by the Pinchi and Ingenika faults. The lower 
unit of the Bowser Lake Group, the Ashman Formation, 
rests conformably upon the Smithers Formation. It 
has a thickness up to 760 metres and comprises 
shales, sandstone, greywackes and conglomerates 
derived from erosion of the land mass immediately to 
the east. 

The upper part of Bowser Lake Group rests 
conformably upon the lower unit showing a 
continuation of similar lithologies with the 
exception of coal deposition and volcanics. The 
entire 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. Sedimenta- 
tion 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 Sustut Group of 
‘Cenomanian to Paleocene age. Its lower Tango Creek 
Formation rests unconformably upon the Bowser Lake 
Group. It commences with a basal conglomerate, 
passing up into a sandstone/mudstone succession with 
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occas iona l  d i scont inuous  c o a l s .  The depos i t i on  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. The maximum th i ckness  i n  
the Bear Lake a r e a  i s  thought t o  be about 700 

metres. During t h e  depos i t i on  of the Tango Creek 

Formation, the Axelgold Gabbro was emplaced. 

The o v e r l y i n g  Bro the r s  Peak Formation rests conform- 

a b l y  on the Tango Creek sediments.  I t  commences 

wi th  a c i d i c  t u f f s  and conglomerate u n i t s  and f i n e s  
upwards i n t o  sands tones ,  mudstones and t h e  

occas iona l  t h i n  coal. T h e  Bro the r s  Peak Formation 
appears  t o  have been depos i ted  as an  a l l u v i a l  fan  
wi th  a w e s t  t o  no r th  provenance. 

The Brothers  Peak Formation represents t h e  f i n a l  

phase of sed imenta t ion  i n  t h e  area. From the Eocene 

u n t i l  the p r e s e n t  day e ros ion  has been the dominant 

process, punctuated by p e r i o d s  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  dur ing  the Eocene a long  with 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 Quatern-  

a r y  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  t h e  e r o s i o n  

of material from the peaks and r i d g e s  and  depos i t i on  

of ground moraine and g r a v e l s  on the l o w e r  s l o p e s  
and v a l l e y  bottoms. More r e c e n t l y  the p o s t - g l a c i a l  

d ra inage  p a t t e r n  has  produced g r a v e l  terraces and 

a l l u v i a l  f ans .  
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6.2 REGIONAL STRUCTURE 

The area  has been subjected t o  three  discernable 

orogenic events s ince the  end of t h e  Paleozoic era .  

The f i r s t  of these  occurred i n  the  mid-Triassic and 

resu l ted  i n  the  folding and regional  metamorphism of 

t h e  Cache Creek and Asitka formations. These folds  

have s ince  been masked by l a t e r  tec tonic  a c t i v i t y ,  

b u t  general ly  fo lds  i n  these older  rocks appear much 

t i g h t e r .  

T h e  second orogenic event s igna l led  the  end of 

Bowser deposi t ion and reached i t s  peak i n  the  m i d  t o  

l a t e  Cretaceous. These movements correspond t o  the  

Columbian and Pac i f i c  Orogenies. The s t r u c t u r a l  

t rend  i s  NW t o  SE with movement i n  a nor theas te r ly  

d i rec t ion  a f f ec t ing  the  pre-Sustut s t r a t a .  On a 

l o c a l  sca le  the  fold-systems conform t o  the  margins 

of f a u l t  bounded blocks, with the  fo lds  i n  t h e  

Bowser Basin conforming t o  the  out l ines  of the basin 

i t s e l f .  The region appears broken i n t o  many 
separa te  c r u s t a l  blocks bounded by deep f a u l t s  which 

influenced the  pa t te rn  of deformation. The locus of 

most of the  f au l t i ng  i s  the  Pinchi-Ingenica system, 

i t s e l f  a major t h rus t  zone. 

The f i n a l  phase of tec tonic  a c t i v i t y  took place i n  
,the ear ly  Eocene. The S u s t u t  basin was a l a t e  

orogenic basin i n  which molasse deposi ts  of the 

Columbian and Pac i f i c  Orogens accumulated.  This 

deposi t ion was terminated by the  Eocene movements 

which t h r u s t  t h e  S u s t u t  s t r a t a  from the  southwest 

and developed a s e r i e s  of open fo lds .  Associated 

w i t h  the  major th rus t ing  a re  numerous small s ca l e  
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imbricate thrust faults directed to the northeast 
which affect both Sustut and Bowser assemblages and 
die out rapidly to the south of the Sustut River. 

6.3 .O LOCAL GEOLOGY 

The geological mapping of the Sustut property was 
carried out using air photo interpretation in scale 
1:15,840. The Coal Bowl area has been mapped at a 
more detailed scale of 1:5,000. 

One of the principal problems encountered during the 
mapping was the differentiation between the Lower to 
Middle Jurassic Ashman Formation and the Upper 
Jurassic/Lower Cretaceous upper part of Bowser Lake 
Group. The contact between these two units appears 
gradational and only the absence of coal from the 
former distinguishes it from the overlying coal 
bearing unit. 

Another hindrance to the field work was the presence 
of extensive tracts of overburden, particularly on 
lower slopes and valley bottoms. Main Creek valley 
in particular exhibits a very low percentage of rock 
outcrop. 

Maps have been prepared which show geology, the 
,trench and drill hole locations and stratigraphic 
sections. These are contained in the pocket section 
at the end of the report. 
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6.4.0 STRATIGRAPHY 

N o  s t ra ta  o l d e r  t han  the Lower Jurass ic  w e r e  
encountered w i t h i n  the p rope r ty ,  w h i l s t  t h e  youngest 

rocks  recognized were 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 east of the 

p rope r ty ,  rocks belonging t o  t h e  Upper Tr iass ic  

Takla  Group outcrop and may p o s s i b l y  extend beneath 

t h e  T e r t i a r y  b a s a l t s  and P l e i s t o c e n e  g l a c i a l  

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 .  

6.4.1 TAKLA GROUP 

A s  mentioned above t h e  Takla  Group is  not  seen t o  
outcrop  w i t h i n  the p rope r ty ,  b u t  i ts  proximity t o  

t h e  e a s t e r n  boundary of t h e  block j u s t i f i e s  a brief 

d e s c r i p t i o n .  Traverse  RAB 16 passed through rocks 

of Takla age and encountered an e n t i r e l y  volcanic  

assemblage, comprised predominantly of green-grey, 

a p h a n i t i c  a n d e s i t e  c o n t a i n i n g  numerous amphibole 

phenocrys ts .  Quar t z  breccia w a s  a l s o  seen t o  be 

p r e s e n t  b u t  on ly  a s  a r e l a t i v e l y  minor c o n t i t u e n t .  

6.4.2 HAZELTON GROUP 

S t r a t a  of Sinemurian t o  Bathonian age,  belonging t o  

t h e  Telkwa and Smithers  Formations of the Hazel ton 

Group, ou tc rop  a t  the n o r t h e a s t  corner  of t h e  

' block. 

The Telkwa Formation i n  t h e  poorly exposed sect ion 
examined, comprised grey,  f i n e  gra ined  sands tones  

e x h i b 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 ,  
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slickensided, pyritic shales. The more 
characteristic volcanic assemblages were not seen in 
this particular section, although they do occur 
elsewhere in the area. 

The Smithers Formation was examined both in the 
northeast corner of the block and also approximately 
3.5 km to the north. The principal lithology in a 
sequence of some several hundred metres is a fine 
grained sandstone associated with siltstones and 
shales. A marine influence is indicated by the 
presence of minor limestones and an abundant fauna 
of belemnites, pelecypods and ammonites. 

6.4.3 BOWSER LAKE GROUP 

The most economically important group of sedimentary 
rocks present within the property belongs to the 
Bowser Lake Group. Two units have been 
distinguished within this group. The lowermost is 
the Ashman Formation which is Callovian and 
Oxfordian in age, whilst the upper part of Bowser 
Lake Group extends from the late Oxfordian to the 
earliest Cretaceous. Within this latter unit are 
the Upper Jurassic Netzlzul, Volcanics. 

6.4.4 ASHMAN FORMATION 

‘The Ashman strata present the most extensive outcrop 
of the three Bowser Lake members within the 
licences. 

Where examined, the Ashman Formation comprises 
essentially a clastic sequence of deposits, 
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primarily sandstones, siltstones and shales with 
sub-ordinate conglomerates and rare limestones. The 
sandstone units predominate, being generally massive 
and light brown to grey in colour. Occasionally 
they are seen to be grey-green, probably indicating 
the presence of glauconite, a mineral indicative of 
marine deposition. In many instances the sandstones 
show a calcareous cementation and in general exhibit 
an abundant marine fauna of ammonites, belemnites 
and pelecypods. 

The siltstones are generally gradational units bet- 
ween the sandstones and shales. They vary in colour 
from dark grey to light brown and can be massive or 
thinly bedded. A distinctive feature of the more 
shaly members if the presence of large numbers of 
ironstone concretions. These spherical bodies range 
in diameter from 1 or 2 cm to 30-40 cm being usually 
light brown or rust coloured and invariably struc- 
tureless when broken. Such concretions have not 
been noted from any other formations within the 
property and have been used to indicate the presence 
of Ashman strata where differentiation between it 
and the overlying Upper Bowser Group has been 
indistinct. 

The shale and mudstone strata frequently occur in 
cyclothemic relationships with the sandstones and 
siltstones. They are almost always thinly bedded to 
laminated and individual units rarely exceed 30 - 50 
cm in thickness. They are generally dark coloured, 
from grey to black and on occasion are carbonaceous, 
although plant fossils  have not been found. 
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Isolated conglomerate units have been noted from 
several localities. They are poorly sorted with 
well rounded clasts of sandstone, quartz and 
andesitic and basaltic volcanics. Thicknesses are 
variable and most sections measured were 
incomplete. 

Limestone units are almost always thin, less than 60 
cm and usually dark grey in colour. They are not 
common, but where seen, they are interbedded with 
alternating sandstone/shale sequences. 

6 . 4 . 5  UPPER BOWSER LAKE GROUP 

Strata ostensibly belonging to the U. Bowser Lake 
Group outcrop in a discontinuous belt extending from 
just south of the southwest corner of the block, 
through Marmot Ridge, Coal Bowl and Willow Creek, to 
the confluence of Hate and Saiya Creeks. The 
sediments comprise an entirely clastic succession of 
sandstone, siltstone, mudstone, shales and coal 
which, in part at least, is non-marine. The 
sandstone units attain thicknesses up to 5 0  metres 
and are predominantly deltaic in origin as indicated 
by the type of cross-bedding and their association 
with coarsening upwards cycles and coal deposits. 
In general they are medium grained with sub-angular 
to sub-rounded grains which are usually well sorted. 
‘In the majority of cases cementation is 
non-calcareous. Fossils are sparse and when found 
are primarily pelecypods and disseminated plant 
debris. 

- 38 - 



S i l t s t o n e s  are g r a d a t i o n a l ,  be ing  par t  of a f i n i n g  
upwards c y c l e  and tend  not  t o  f o r m  t h i c k  u n i t s .  
They are g e n e r a l l y  l i g h t  brown t o  buf f  co loured ,  i n  
which respect they  are s i m i l a r  t o  the 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 shale u n i t s  are less w e l l  exposed 
t h a n  the more r e s i s t a n t  sandstone s t r a t a .  Where 

seen, they  comprise dark grey t o  b l ack ,  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 coal. They do not  appear t o  form 
thick u n i t s ,  a l though many of the l o w  l y i n g  swampy 
areas could be unde r l a in  by more e x t e n s i v e  a r g i l -  
l aceous  s t ra ta .  

C o a l  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 .  

T h e  aforementioned sedimentary sequence e x h i b i t s  a 
marked la te ra 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 traced along s t r i k e .  
A major problem i n  t h i s  r e s p e c t  is t h e  r e s t r i c t i o n  
of outcrop t o  the 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.  This is p a r t i c u l a r l y  marked 
,below the tree 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 be ing  encoun- 
tered. A f u r t h e r  compl ica t ion  is the h igh  degree o f  
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 the a r e a  w i l l  be d i scussed  i n  the 

nex t  s e c t i o n .  
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6.4.6 u. JURASSIC (NETZLZUL) VOLCANICS 

Penocontemporaneous with the U. Bowser Lake Group 
are a suite of volcanics which have a thickness 
somewhat in excess of 100 metres. They have a north 
west to south east trend along the western edge of 
the Sustut properties and range from basaltic to 
andesitic in composition. They are invariably por- 
phyritic with phenocrysts of plagioclase and 
pyroxene. The basaltic members tend to exhibit a 
reddish-brown colouration whilst the andesites are 
typically green-grey. 

Important constituents of this volcanic assemblage 
are tuffs and agglomerates. The former are water 
lain and show sedimentary features such as cross- 
bedding and fining upwards cycles. The latter are 
generally interlayered with the tuffs and form 
thicker, ill-sorted units. Associated with these 
rocks is a volcanic mudflow or Lahar, remnants of 
which are encountered several times along the strike 
of the volcanics. 

6.4.7 SUSTUT GROUP 

The Sustut Group provides the youngest assemblage of 
sedimentary rocks found on the properties. It is 
‘subdivided into two members, of which only the 
lower Tango Creek Formation has been recognized 
within the licence blocks. The upper division, the 
Brothers Peak Formation, occurs to the west along 
the Connelly Range and was only briefly examined. 
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6.4.8 TANGO CREEK FORMATION 

The Tango Creek Formation rests unconformably upon 

the U. B o w s e r  Lake Group. Eisbacher (1973) h a s  

subdivided the Tango Creek Formation i n t o  a lower 
Niven M e m b e r  and an upper T a t l a t u i  M e m b e r .  The 

former i s  p r i m a r i l y  arenaceous with 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 

wi th  subord ina te  arenaceous rocks  and t h i n  coals. 

The  s e c t i o n s  of Tango Creek Formation examined 

w i t h i n  the p r o p e r t y  comprised conglomerates,  

sands tones ,  mudstones and c o a l s ,  belonging to  bo th  

Niven and T a t l a t u i  Members. 

The conglomerate u n i t s  are g e n e r a l l y  in te rbedded  

wi th  more dominant sands tones .  T h i c k n e s s e s  a r e  

u s u a l l y  less than  10 metres  and it is thought  there- 
f o r e  t h a t  the t h i c k  basal conglomerate is either 
absen t  w i t h i n  t h e  p r o p e r t i e s  or  l i es  a t  a lower 
e l e v a t i o n  than  t h a t  exposed. Many of t h e  conglomer- 

a t e s  recorded w e r e  channel f i l l  d e p o s i t s .  The 

numerous sandstones showed a preponderance of f i n i n g  

upwards c y c l e s ,  commencing with a t h i n  conglomerate 

and t e rmina t ing  wi th  e i t h e r  a s i l t s t o n e  or  mudstone. 

They confirm a f l u v i a t i l e  mode of d e p o s i t i o n  and 

probably belong t o  the Niven Member. I t  is thought 

tha t  s t r a t a  of t h i s  m e m b e r  ou tcrop  predominantly 

' w i t h i n  the c e n t r a l  and s o u t h e a s t e r n  p a r t s  of the 

p rope r ty .  

Assoc ia ted  w i t h  t h e s e  Niven a r e n i t e s  are mudstones 

and carbonaceous l a y e r s  which i n c l u d e  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  t h e  sou theas t  
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area. 

Evidence supporting the presence of the Tatlatui 
Member comes from the northern part of the Sustut 
property at Courage Ridge. Here a section measured 
over 150 metres recorded a predominantly 
argillaceous assemblage of black, grey and olive 
green shales and mudstones with subordinate fine 
grained silty sandstones. Towards the top of the 
section, two coal seams, Saiya A and B, occur, which 
have been proved to be younger than those to the 
southeast. 

The strata encountered confirms a depositional 
environment in which the high energy fluvial condi- 
tions of Niven times gave way gradually to a lower 
river gradient during the Tatlatui culminating in 
flood basin swamps. 

6.4.9 TERTIARY BASALTS 

The volcanism that gave rise to the lavas, dykes and 
necks assigned to this group, probably commenced 
during the Miocene and continued into the 
Quaternary. 

The basaltic lavas generally form caps on ridge 
tops, particularly along the western boundary of the 
property. However, the single most extensive flow 
is a valley fill deposit which extends from west to 
east across the Main Creek valley for a distance of 
5.5 km and at its widest is 2.5 km across. The 
basalt is generally massive, fine grained, dark grey 
to black and very strong. The upper parts of many 

- 42 - 



of the flows exh ib i t  a v e s i c u l a r  t e x t u r e  and appear 
brown i n  co lou r .  Columnar j o i n t i n g  can  be seen near 

the base of t h e  flow immediately above C o a l  Bowl and 

aga in  where Main Creek c u t s  t h e  basalt .  

Only one dyke worthy of note  w a s  recorded dur ing  t h e  

summer. I t  c u t s  through the Tango Creek Formation 

some 1.5 km t o  the s o u t h e a s t  of the block.  Erosion 

h a s  removed much of the surrounding sediment so t h a t  

the ve r t i ca l ,  2 metre t h i c k  dyke, is  l e f t  p ro t rud ing  

6 metres above t h e  ground. It  i s  composed of 
v e s i c u l a r  basalt w i t h  occas iona l  i n c l u s i o n s  of 
obs id i an .  

6.4.10 PLEISTOCENE AND RECENT 

Glac ia l  d e p o s i t s  are g e n e r a l l y  found below the tree 
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 the 

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  are 
ground moraine comprising a s i l t y  sand and g r a v e l  

ma t r ix  wi th  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  local i -  

t i e s  throughout the more open v a l l e y s  and almost a l l  

the l a r g e r  c reeks  c o n t a i n  some alluvium. 

T a l u s  slopes are f r equen t ,  extending from the 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 ree  l i n e .  Weather- 

i ng  and ox ida t ion ,  p a r t i c u l a r l y  of t h e  less resis- 
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  n o t  s t e e p  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  bas in  o r  

c i r q u e - l i k e  areas a t  the headwaters of many of the 
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6 . 5 . 0  

6.5.1 

6.5.2 

creeks,  e.g., Coal Bowl. Gravity has a l s o  been 
responsible  for  the  creep and cambering of rock 
outcrop down slope and is p a r t i c u l a r l y  not iceable  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 .  

A f i n a l  minor depos i t iona l  phase has been t h a t  of 
calcareous tu fa  pr imari ly  t o  the  south of t h e  
property.  I t  i s  creamy grey i n  colour forming th in  
layers  and r e su l t i ng  from the  emanation of cold 
spr ings.  The l a r g e s t  deposi t  occurs a t  Fumar Creek 
where a cone over 2 metres high has resu l ted ,  being 
known as  Big Ket t le  fumerole. 

STRUCTURE 

The S u s t u t  p roper t ies  exhib i t  an extremely complex 
s t ruc tu re .  Three separa te  orogenic events have 
contr ibuted t o  t h i s  complexity r e su l t i ng  i n  f a u l t s ,  
t h r u s t s  and t i g h t  folding a f fec t ing  a l l  the  u n i t s  
except for  the  Ter t ia ry  basa l t s .  The f i n a l  phase of 
tec tonic  a c t i v i t y  m u s t  therefore  have been completed 
by the  Miocene and it is probable t h a t  the  
outpouring of the  l a t e  Ter t ia ry  basa l t s  represented 
the  l a s t  event of t h i s  orogeny. 

FAULTING 

The p r inc ipa l  f a u l t s  and th rus t s  which a f f e c t  the  
proper t ies  t rend from northwest t o  southeast .  Minor 
east-west or ien ted  f a u l t s  a l s o  occur b u t  general ly  
have a small throw, dying out  rap id ly  and being of 
only loca l  s ign i f icance .  Evidence for  the  presence 
of the  la rger  d i s loca t ions  comes from severa l  
sources,  e.g., b recc ia t ion ,  mineral izat ion and 
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slickensiding, juxtaposition of stratigraphic 
members, topographic expression and air photo 
interpretations. The magnitude and, to a lesser 
degree, the direction of these displacements is open 
to conjecture. However, reflectance data has 
indicated broad ranges for several of these 
movements and this work will be discussed in a 
following section. 

Saiya Fault - It extends for a distance of approxi- 
mately 25 km, forming the western boundary of the 
properties. Its position is marked by the break of 
slope along the eastern side of the Saiya valley. 
It diverges from the Saiya valley immediately south 
of Saiya Lake and follows the headwaters of the 
Omineca River in a south easterly direction before 
heading south. At its northern end it probably 
merges with the Sustut and Asitka faults at the 
confluence of these two rivers. The downthrow side 
appears to be to the southwest where strata of the 
Sustut Group dip to the northeast and strike 
parallel to the fault. Across the fault older 
strata of Upper Bowser Lake Formation have been 
thrown up against the Sustut Group. The throw of 
the fault would seem to be of the order of 200 to 
500 metres, as the Tango Creek Formation of the 
Sustut Group rests alongside strata belonging to the 
middle part of the U. Bowser Lake Group. 

Carruthers Faults - Another northwest trending 
dislocation, this time running along the eastern 
boundary of the block. It extends from just south 
of the Asitka River in the north to the Omineca 
River in the south, a distance of 32 km. It is 
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probably a high angle th rus t  f a u l t ,  responsible for 

pushing the  lower and middle Jurass ic  s t r a t a  t o  the 

west over the  top  of the  Permian and Tr i a s s i c  rocks. 

Displacement seems considerable as a grea t  deal  of 

t h e  Hazelton Group and some Takla Group are  

missing. 

Asitka Faul t  - This is perhaps the  pr inc ipa l  eas t -  

west f a u l t  i n  the  proximity of t h e  S u s t u t  proper- 

t i e s .  I t s  t r a c e  l i e s  immediately north of the 

Asitka r i v e r ,  extending from t h e  S u s t u t  f a u l t  i n  the  

west t o  the  Pinchi f a u l t  some 20 km t o  the  eas t .  I t  

downthrows t o  the  south where Ashman Formation 

s t r a t a  dip t o  the  eas t  and north eas t .  To the  north 

of the  f a u l t  south dipping Telkwa Formation and 

uppermost Takla Group are  exposed. The f a u l t  has 

been recorded as  a high angle reverse  f a u l t  and 

displacement would seem t o  be a t  l e a s t  1,000 metres 

and perhaps as  much a s  2 ,000  metres. 

Main Creek Faul t  - I t  is infer red  t h a t  a s ign i f i can t  

f a u l t  m u s t  r u n  along Main Creek, probably being a 

splay from t h e  Carruthers Faul t .  T h e  exact locat ion 

of the  f a u l t  plane is unknown due t o  the  extensive 

cover of g l a c i a l  till. I t  is probably a high angle 

reverse  f a u l t  which has thrown up Ashman Formation 

next t o  the  Tango Creek Formation. This implies 

t h a t  t h e  U. Bowser Lake Group i s  missing which would 

'suggest a displacement of approximately 1,000 

metres. However, as there  is no d i r e c t  evidence for  

t h e  presence of Ashman Formation immediately west of 

the  f a u l t ,  the  throw could be much smaller .  
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Coal Bowl Faul t s  - A s e r i e s  of t h r u s t  f a u l t s  has 
been assumed t o  occur i n  the  Coal Bowl area t o  

explain the  r e p e t i t i o n  of coal  seams. I t  is f e l t  

t h a t  a t  l e a s t  two s ign i f i can t  t h rus t s  occur with 

displacements of between 100 and 200 metres. 

Additional minor f a u l t s  would a l s o  seem t o  be 

present  imparting an imbricate s t ruc tu re  t o  the  

a rea .  It is poss ib le  t h a t  these  t h r u s t s  un i te  a t  

depth and may or ig ina te  i n  the  Saiya Faul t .  This 

would assume t h a t  t h e  Coal Bowl area and much of 

Marmot Ridge i s  composed of a s e r i e s  of t h rus t  

wedges. 

Watney and Bass Faul t s  - These two f a u l t s  have a 

common o r ig in  a t  the  northern end of Courage Ridge. 

They diverge from one another t o  the  southeast ,  

running e i t h e r  s ide  of the  r idge.  The Watney f a u l t  

separa tes  the  Tango Creek Formation from the  Ashman 

Formation and may l ink  with the  t h r u s t s  of Coal 

Bowl. I t  would seem t o  be a high angle reverse  

f a u l t  and i f  it has resu l ted  i n  the  omission of t h e  

U.  Bowser Lake Group, then i t s  throw m u s t  be i n  the  

order of 1 ,000 metres. The Bass Faul t  appears t o  be 

l e s s  s ign i f i can t ,  separat ing the  U .  Ju ra s s i c  

(Netz lzu l )  volcanics from t h e  Tango Creek Formation. 

The amount of throw is probably only a few hundred 

metres, r e su l t i ng  i n  the  loss of t h e  Niven Member of 

t h e  Tango Creek Formation. 

The majority of th rus t ing  and f au l t i ng  would seem t o  

be the  r e s u l t  of the  ear ly  Ter t ia ry  orogeny. 

Undoubtedly the  older  orogenic events produced d i s -  

loca t ions ,  but there  is no conclusive evidence t o  

ass ign  spec i f i c  f a u l t s  t o  these  events. Further- 
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more, it is most l i k e l y  t ha 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 tectonic movements. 

6.5.3 FOLDING 

The p r i n c i p a l  f o l d  a x e s  are o r i e n t e d  no r thwes t  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 
ear l ies t  f o l d i n g  r e s u l t e d  f r o m  movements i n  the m i d -  

T r i a s s i c  and a f f e c t e d  only pre-Triassic u n i t s .  

However no evidence of t h e s e  f o l d s  was recognized 

du r ing  t h e  f i e l d  work. 

The second orogenic  phase which a f f e c t e d  t h e  pre- 

S u s t u t  s t ra ta  man i fe s t s  i t s e l f  f a r  more obviously.  

These f o l d s  a r e  p a r t i c u l a r l y  w e l l  marked i n  t h e  

Ashman Formation and U.  Bowser Lake Group 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 

o v e r l y i n g  S u s t u t  Group. 

The three p r i n c i p a l  f o l d  axes  w i th in  t h e  p r o p e r t y  

are t h e  Worthington and Vaux sync l ines  and the 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  s o u t h e a s t  down Main Creek v a l l e y ,  the 

a x i s  l y i n g  somewhere t o  the west of the creek .  

Evidence f o r  t h e  sync l ine  comes from d i p  

measurements 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  Low Coal Creek. The gene ra l  d i p  

,is t o  the e a s t  becoming less steep 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 appa ren t ,  so t h a t  the s t r u c t u r e  
probably resembles a syncl inorium. The s y n c l i n a l  

a x i s  presumably con t inues  beneath the T e r t i a r y  

Basalts as i n d i c a t e d  by an a r e a  of Ashman Formation 

s t r a t a  i n  the nor th  h a l f  of t h e  block where d i p s  a r e  
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c o n s i s t a n t  w i t h  t h e  presence of a sync l ine .  D i p  

read ings  tend  t o  sugges t  t h a t  the s y n c l i n e  has a 
plunge t o  the northwest ,  confirming L o r d ' s  

f i n d i n g s .  

Approximately 2 km t o  t h e  w e s t  of the Worthington 

s y n c l i n e  is  the 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 r u n s  a long the e a s t e r n  edge of 
C o a l  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  C o a l  Bowl and immediately nor th  of 
t h e  T e r t i a r y  Basal ts  where the western l i m b  is much 

steeper. Again, as f o r  t h e  Worthington s y n c l i n e ,  it 

is 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 steeper and s t r u c t u r e  more 
complex a s  t h e  C o a l  Bowl area is approached, 

r e f l e c t i n g  both the presence of t h r u s t i n g  and a l s o  

the less competent coal measu res .  B o t h  c o a l  seams 
and shales exhibi t  a h igh  degree of c o n t o r t i o n  and 

s h e a r i n g  whenever they  a r e  found wi th in  t h e  a r e a .  

T h e  Vaux s y n c l i n e  has  been recognized w i t h i n  t h e  

S u s t u t  Group rocks and i s  t h e r e f o r e  of pos t -  

Paleocene age. I t  may be p r e s e n t  w i th in  the o l d e r  

rocks t o  t h e  sou th  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  i s  c u t  o u t  by the 

Watney f a u l t  t o  the east of Courage Ridge i n  t h e  

n o r t h  and d i sappea r s  i n t o  the T e r t i a r y  B a s a l t s  i n  

the south .  I t  is a broader  and more g e n t l e  s t r u c -  
t u r e  than  the o l d e r  f o l d s  w i t h  d i p s  r a r e l y  exceeding 
40' and very few subord ina te  f l ank  f o l d s .  The more 
competent and b r i t t l e  n a t u r e  of the S u s t u t  Group 

s t r a t a  undoubtedly a f f e c t e d  the s t y l e  of f o l d i n g  

w i t h i n  th i s  group, p a r t i c u l a r l y  w i t h i n  t h e  l o w e r  
Niven Member. 
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Only three of the many folds have been mentioned 
above. The same pr inciples ,  however, apply t o  a l l  
the  other folds recorded, t ha t  is ,  folds within the 
S u s t u t  Group are  l e s s  complex and more open than 
those i n  the Ashman Formation and U .  Bowser Lake 
Group. Also, the l e s s  competent coal,  shale and 
mudstone horizons exhibit  the grea tes t  deformation. 
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7.0.0 COAL 

7.1 .O AREAL DISTRIBUTION 

C o a l  w a s  found t o  outcrop  i n  steep cliff faces and 
i n  stream beds. The s t r u c t u r e  i n  the area i s  
complex and it i s  not  p o s s i b l e ,  a t  t h i s  t i m e ,  t o  

c o r r e l a t e  t h e s e  outcrops  w i t h  any degree a t  

conv ic t ion .  

The t h i c k ,  ( g r e a t e r  than  n ine  metres),  seam t renched  
and cored i n  the COAL BOWL has  not  been recognized 
elsewhere i n  t h e  l i cenced  a r e a .  

Seams named, “Saiya A, B and C “ ,  which outcrop  i n  a 
c l i f f  on the nor the rn  edge of the l i c e n c e s ,  w e r e  
very l i m i t e d  i n  area. They w e r e  no t  found i n  a h o l e  
d r i l l e d  some 100 metres back from t h e  c l i f f  face .  

C o a l  w a s  found i n  d r i l l  h o l e s  on both f l a n k s  a t  Main 
Creek Va l l ey  b u t  it is not  known i f  the occurrances  
are correlateable. The h o l e  on t h e  e a s t e r n  s ide  of 
the v a l l e y  had t o  be abandoned d u e  t o  very  bad 

d r i l l i n g  c o n d i t i o n s .  

C o a l  h a s  now been mapped on t h e  northwest ,  s o u t h w e s t  

and s o u t h e a s t  sides of the p rope r ty .  I t  ha6 not  y e t  
been found i n  the c e n t r a l  p o r t i o n  of the Main Va l l ey  
‘where there i s  v i r t u a l l y  no outcrop .  N o  holes have 
been d r i l l e d  i n  t h e  n o r t h e a s t  part of t h e  v a l l e y  a t  
t h i s  t i m e .  
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7.2.0 COAL QUALITY 

Raw coal  samples were taken from a l l  trenches and 

d r i l l  ho les .  Par t ings i n  thickness up t o  several  cm 

were included. For clean coal ,  only d r i l l  hole  

samples were se lec ted  (not  e f fec ted  by weathering),  

crushed t o  -6mm and f l o a t  a t  1 .55 g/cm3 was 

analyzed. Results a r e  graphical ly  presented i n  

Diagrams 1-3 (raw coa l )  and 4-6 (c lean  coa l ) .  A s  

expected, c lean coal  values a re  more concentrated 

than those for  raw coal .  

A l l  assays were car r ied  out by Bi r t ley  Coal & 

Minerals Test ing i n  Calgary. Residual moisture was 

determined by drying 1 g of pulverized coal  for  1 

hour a t  a temperature of 105OC. 

Ratios of v o l a t i l e  mat ter / f ixed carbon as ind ica tors  

of coa l  rank (Diagram 1, 4 )  agree i n  t h i s  respect  

with l a s t  year re f lec tance  measurements of v i t r i n i t e  

(Davies 1982). Most samples f a l l  within range of 

high and medium v o l a t i l e  bituminous coa l ;  extreme 

values reach sub-bituminous coa l  on one s ide  or low 

v o l a t i l e  bituminous coal  on the  other .  I t  should be 

noted t h a t  absolute  values of v o l a t i l e  matter and 

f ixed carbon are  lower (of ten  considerably)  than 

those typ ica l  for  coa l  of above mentioned ranks. 

A s  Diagrams 2 and 5 show, c a l o r i f i c  value of 
marketed clean coa l  can be expected t o  f luc tua te  

between 6,500 - 8,000 ca l /g  (11,500 - 14,000 B t u ) .  
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Sulphur  c o n t e n t  of t r e n c h  samples - Diagram 3 - 
e x h i b i t s  a t r e n d  i n d i c a t i n g  t h a t  occurence of 

su lphur-bear ing  mine ra l s  ( p y r i t e  ? )  is d i r e c t l y  
related t o  c o n t e n t  of coal m a t r i x .  Sulphur  c o n t e n t  
of  c l e a n  coal is between 0.45 - 0.97 (Diagram 6 ) .  

A s h  c o n t e n t  of samples from d r i l l  h o l e s  i s  h i g h e r  
t h a n  of  those from t r e n c h e s .  The same applies t o  
su lphur  c o n t e n t  (Diagram 2 ,  3 ) ;  the reason  f o r  t h e  
l a t t e r  may be t h a t  ash component of r a w  coal 
c o n t a i n s  su lphur-bear ing  mine ra l s  u n s t a b l e  on the 

s u r f a c e .  Ash c o n t e n t  of c l e a n  coal (Diagram 5, 6 )  

v a r i e s  u s u a l l y  w i t h i n  10 - 25% range .  

c i, u c 5? a<- b<<. 3L- A L y  ff 5 \3 

*;\s t 3 ~ C s  Q C n 3 ' u F d  
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SUSTUT PROJECT - 1983 

ADDENDUM TO APPENDIX 1 (7.2.0) 
C o r r e l a t i o n  of C o a l  A n a l y s i s  n u m b e r s  and T r e n c h  and D r i l l h o l e  
In t e rva l s .  

COAL SAMPLE 
NUMBER 

918 
922 + 926 + 401 
924 
925 
931 
934 
936 
937 
939 
942 
944 f 948 
945 
946 
947 
949 
950 + 951 
953 
959 
962 
965 
974 
977 
984 
985 
986 
987 
989 
990 
991 
995 
1439 
1503 + 1504 
1505 + 1506 
1507 
1510 
1513 
1516 
1519 
1522 
1525 
1903 
1906 
1908 
1912 
1916 
1928 

HOLE/TRENCH NUMBER 

TR 83-1 
TR 83-23 
TR 83-22 
TR 83-7 
T R  83-25 
T R  83-6 
TR 83-26 
TR 83-15B 
T R  83-29 
TR 83-24 
TK 83-27 
T R  83-8 
T R  83-20B 
T R  83-3 
TR 83-20A 
TR 83-12 
DH 83-1 
DH 83-2 
DH 83-2 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-5 
DH 83-5 
DH 83-5 
DH 83-5 
T R  83-28 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-6 

DH 83-8 
DH 83-8 
TR 83-5 
TR 83-16 
T R  83-18 
TR 83-13 
TR 83-10 
TR 83-4 

DH 83-8 

INTERVAL 

T r e n c h e d  C o a l  
Trenched C o a l  
Trenched C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
Trenched  C o a l  
Trenched C o a l  
Trenched C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
Trenched C o a l  
197.2 - 200.9 m 
196.1 - 196.9 m 
201.3 - 202.9 rn 

73.0 - 74.1 m 
80.8 - 92.3 m 
93.7 - 99.3 rn 
101.8 - 1-5.9 m 
110.8 - 117.0 nt 
124.2 - 130.1 rn 
51.5 - 57.9 m 
58.5 - 60.2 m 
60.2 - 65.8 m 
16.6 - 20.4 m 
T r e n c h e d  C o a l  
47.2 - 64.8 m 
66.4 - 83.3 m 
124.6 - 126.0 m 
130.9 - 131.3 m 
141.6 - 142.0 rn 
67.3 - 68.9 m 
74.6 - 74.7 m 
74.7 - 74.9 m 
Trenched C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  

27.7 - 41.6 ITI 

85.1 --94,6 m 



7.2.0 RAW COAL QUALITY ANALYSES (1983) 

cv 
LAB NO. SAMPLE NO. ADM% MOIST% ASH% VOL% F.C.% S% CAL/GM S . G .  B A S I S  

7069 #918 16.20 2.00 70.50 14.20 13.30 0.14 - 2.21 adb 
17.88 59.08 11.90 11.15 0.12 0 arb 

71.94 14.49 13.57 0.14 0 db 

7070 922+926+ 11.20 3.60 35.90 20.30 40.20 0.37 4266 1.67 adb 
1409 14.40 31.88 18.03 35.70 0.33 3788 arb 

37.24 21.06 41.70 0.38 4425 db 

7071 924 17.10 2.80 47.20 20.20 29.80 0.29 3149 1.85 adb 
19.42 39.13 16.75 24.70 0.24 2611 arb 

48.56 20.78 30.66 0.30 3240 db 

7072 925 

3 931 

7074 934 

7075 936 

7076 937 

7077 939 

7078 942 

17.40 1.80 59.10 16.40 22.70 0.20 - 1.99 adb 
18.89 48.82 13.55 18.75 0.17 0 arb 

60.18 16.70 23.12 0.20 0 db 

11.20 1.40 32.00 21.50 45.10 0.41 4822 1.62 adb 
12.44 28.42 19.09 40.05 0.36 4282 arb 

32.45 21.81 45.74 0.42 4890 db 

13.20 4.70 44.30 18.80 32.20 0.27 3376 1.79 adb 
17.28 38.45 16.32 27.95 0.23 2930 arb 

46.48 19.73 33.79 0.28 3542 db 

16.20 2.70 39.00 20.20 38.10 0.34 4034 1.71 adb 
18.46 32.68 16.93 31.93 0.28 3380 arb 

40.08 20.76 39.16 0.35 4146 db 

10.60 1.60 20.90 22.00 55.50 0.56 5892 1.51 adb 
12.03 18.68 19.67 49.62 0.50 5267 arb 

21.24 22.36 56.40 0.57 5988 db 

13.60 2.20 30.00 22.60 45.20 0.53 4942 1.61 adb 
15.50 25.92 19.53 39.05 0.46 4270 arb 

30.67 23.11 46.22 0.54 5053 db 

11 -60 1.50 43.60 17.70 37.20 0.34 3972 1.74 adb 
12.93 38.54 15.65 32.88 0.30 3511 arb 

44.26 17.97 37.77 0.35 4032 db 
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7.2.0 R A W  COAL QUALITY ANALYSES (1983) 

LAB NO. 

7079 

7080 

7081 

7082 

' 3  

7084 

7085 

7086 

7087 

7088 

SAMPLE NO. 

944 + 948 

945 

946 

947 

949 

950 + 951 

953 

959 

962 

965 

mM% 

11.70 

17.10 

9.70 

13.90 

11.90 

14.10 

5.50 

26.80 

2.40 

1.60 

MOIST% 

2.00 
13.47 

2.50 
19.17 

1.40 
10.96 

3.60 
17.00 

0.90 
12.69 

2.90 
16.59 

1.50 
6.92 

2.30 
28.48 

1.20 
3.57 

0.30 
1.90 

cv 
ASH% VOL% F.C.% S% CAL/GM S . G .  B A S I S  

23.70 
20.93 
24.18 

37.70 
31.25 
38.67 

31.90 
28.81 
32.35 

59.20 
50.97 
61.41 

34.80 
30.66 
35.12 

38.90 
33.42 
40.06 

46.00 
43.47 
46.70 

69.10 
50.58 
70.73 

51.80 
50.56 
52.43 

44.10 
43.39 
44.23 

22.40 
19.78 
22.86 

20.50 
16.99 
21.03 

19.10 
17.25 
19.37 

17.00 
14.64 
17.63 

19.40 
17.09 
19.58 

19.90 
17.09 
20.49 

24.00 
22.68 
24.37 

15.10 
11.05 
15.46 

21.80 
21.28 
22.06 

17.80 
17.52 
17.85 

51.90 
45.83 
52.96 

39.30 
32.58 
40.31 

47.60 
42.98 
48.28 

20.20 
17.39 
20.95 

44.90 
39.56 
45.31 

38.30 
32.90 
39.44 

28.50 
26.93 
28.93 

13.50 
9.88 

13.82 

25.20 
24.60 
25.51 

37.80 
37.20 
37.91 

0.37 
0.33 
0.38 

0.32 
0.27 
0.33 

0.44 
0.40 
0.45 

0.22 
0.19 
0.23 

0.53 
0.47 
0.53 

0.37 
0.32 
0.38 

0.42 
0.40 
0.43 

1.59 
1.16 
1.63 

8.25 
8.05 
8.35 

0.73 
0.72 
0.73 

5493 
4850 
5605 

4032 
3343 
4135 

5216 
4710 
5290 

- 
0 
0 

5175 
4559 
5222 

4004 
3439 
4124 

3968 
3750 
4028 

- 
0 
0 

- 
0 
0 

4466 
4395 
4479 

1.53 adb 
arb 
db 

1.70 adb 
arb 

db 

1.57 adb 
arb 

db 

1.98 adb 
arb 
db 

1.58 adb 
arb 

db 

1.70 adb 
arb 
db 

1.70 adb 
arb 
db 

2.03 adb 
arb 

db 

1.89 adb 
arb 
db 

1.68 adb 
arb 
db 
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7.2.0 RAW COAL QUALITY ANALYSES (1983) 

7090 977 

7091 984 

7092 985 

'3 986 

7094 987 

LAB NO. SAMPLE NO. ADM% 

7089 974 1.30 

1.40 

1.10 

1.30 

1.20 

2.60 

7095 989 2.30 

7096 990 2.60 

7097 99 1 1.90 

7098 995 1.70 

MOIST$ 

0.50 
1.79 

0 -40 
1.79 

0.50 
1.59 

0.50 
1.79 

0.60 
1.79 

0.80 
3.38 

0.80 
3.08 

0.60 
3.18 

0.80 
2.68 

0.50 
2.19 

ASH% 

51.40 
50.73 
51.66 

53.50 
52.75 
53.71 

42.40 
41.93 
42.61 

62.20 
61.39 
62.51 

46.20 
45.65 
46.48 

55.00 
53.57 
55.44 

61.70 
60.28 
62.20 

49.00 
47.73 
49.30 

48.50 
47.58 
48.89 

56.00 
55.05 
56.28 

VOL% 

27.10 
26.75 
27 -24 

16.90 
16.66 
16.97 

18.90 
18.69 
18.99 

14.90 
14.71 
14.97 

19.90 
19.66 
20.02 

16.20 
15.78 
16.33 

14.50 
14.17 
14.62 

16.30 
15.88 
16.40 

16.60 
16.28 
16.73 

15.70 
15.43 
15.78 

F.C.% 

21.00 
20.73 
21.11 

29.20 
28.79 
29.32 

38.20 
37.78 
38.39 

22.40 
22.11 
22.51 

33.30 
32.90 
33.50 

28.00 
27.27 
28.23 

23.00 
22.47 
23.19 

34.10 
33.21 
34.31 

34.10 
33.45 
34.38 

27.80 
27.33 
27.94 

S% 

0.75 
0.74 
0.75 

1.48 
1.46 
1.49 

0.54 
0.53 
0.54 

0.75 
0.74 
0.75 

0.79 
0.78 
0.79 

0.36 
0.35 
0.36 

0.27 
0.26 
0.27 

0.40 
0.39 
0.40 

0.51 
0.50 
0.51 

2.46 
2.42 
2.47 

cv 
CAL/GM 

- 
0 
0 

- 
0 
0 

4689 
4637 
4713 

- 
0 
0 

4100 
4051 
4125 

- 
0 
0 

- 
0 
0 

3934 
3832 
3958 

3951 
3876 
3983 

- 
0 
0 

S.G. 

1.97 

1.86 

1.65 

1.99 

1.75 

1.86 

1.94 

1.75 

1.75 

1.90 

BASIS 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 
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7.2.0 RAW COAL QUALITY ANALYSES (1983) 

LAB NO. 

7099 

7100 

7101 

7102 

'> 3 

7104 

7105 

7106 

7107 

7108 

SAMPLE NO. 

998 

1401 

1402 

1410 

1417 

1422 

1423 

1425 

1428 

1430 

ADMa 

2.30 

11.90 

12.40 

10.00 

13.60 

17.50 

22.30 

14.80 

14.20 

15.40 

MOIST$ 

0.60 
2.89 

1.50 
13.22 

1.70 
13.89 

1.30 
11.17 

1.70 
15.07 

2.80 
19.81 

3.80 
25.25 

2.30 
16.76 

1.70 
15.66 

1.60 
16.75 

ASH% 

62.00 
60.57 
62.37 

26.10 
22.99 
26.50 

34.00 
29.78 
34.59 

85.90 
77.31 
87.03 

35.70 
30.84 
36.32 

38.80 
32.01 
39.92 

24.80 
19.27 
25.78 

42.30 
36.04 
43.30 

24.20 
20 -76 
24.62 

48.40 
40.95 
49.19 

VOL% 

23.00 
22.47 
23.14 

21.40 
18.85 
21.73 

20.60 
18.05 
20.96 

9.10 
8.19 
9.22 

20.40 
17.63 
20.75 

21.20 
17.49 
21.81 

25.20 
19.58 
26.20 

19.40 
16.53 
19.86 

22.70 
19.48 
23.09 

17.60 
14.89 
17.89 

F.C.% 

14.40 
14.07 
14.49 

51 .OO 
44.93 
51.78 

43.70 
38.28 
44.46 

3.70 
3.33 
3.75 

42.20 
36 -46 
42.93 

37.20 
30.69 
38.27 

46.20 
35.90 
48.02 

36.00 
30.67 
36.85 

51.40 
44.10 
52.29 

32.40 
27.41 
32.93 

S% 

0.93 
0.91 
0.94 

0.47 
0.41 
0.48 

0.32 
0.28 
0.33 

0.04 
0.04 
0.04 

0.35 
0.30 
0.36 

0.36 
0.30 
0.37 

0.31 
0.24 
0.32 

0.30 
0.26 
0.31 

0.41 
0.35 
0.42 

0.20 
0.17 
0.20 

cv 
CAL/GM 

- 
0 
0 

5464 
4814 
5547 

4590 
4021 
4669 

- 
0 
0 

4407 
3808 
4483 

3933 
3245 
4046 

4833 
3755 
5024 

3590 
3059 
3675 

5673 
4867 
5771 

3340 
2826 
3394 

S . G .  

2.12 

1.53 

1.64 

2.48 

1.68 

1.72 

1.61 

1.77 

1.53 

1.84 

B A S I S  

adb 
arb 

db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 
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7.2.0 RAW COAL QUALITY ANALYSES (1983) 

LAB NO. 

7110 

7127 

7128 

7129 

. 3  

7131 

7132 

7133 

7134 

7135 

SAMPLE NO. 

1439 

1503 + 1504 

1505 + 1506 

1507 

1510 

1513 

1516 

1519 

1522 

1525 

ADM% 

14.90 

1.80 

1.80 

1.30 

1.30 

0.70 

0.90 

7.10 

1.80 

6.60 

MOIST% 

1.80 
16 -43 

1-00 
2.78 

0.70 
2.49 

0 -60 
1.89 

0.60 
1.89 

0.20 
0.90 

0.40 
1.30 

1.10 
8.12 

1.00 
2.78 

0.90 
7.44 

ASH% 

17.10 
14.55 
17.41 

46.80 
45.96 
47.27 

45.70 
44.88 
46.02 

42.10 
41.55 
42.35 

61.00 
60.21 
61.37 

63.50 
63.06 
63.63 

56.40 
55.89 
56.63 

62.30 
57.88 
62.99 

46.50 
45.66 
46.97 

74.80 
69.86 
75.48 

VOL% 

25.00 
21.28 
25.46 

16.80 
16.50 
16.97 

17.70 
17.38 
17.82 

18.80 
18.56 
18.91 

18.50 
18.26 
18.61 

11.40 
11.32 
11.42 

13.80 
13.68 
13.86 

19.20 
17.84 
19.41 

24.70 
24.26 
24.95 

17.00 
15.88 
17.15 

F.C.% 

56.10 
47.74 
57.13 

35.40 
34.76 
35.76 

35.90 
35.25 
36.15 

38.50 
38.00 
38.73 

19.90 
19.64 
20.02 

24.90 
24.73 
24.95 

29.40 
29.14 
29.52 

17.40 
16.16 
17.59 

27.80 
27.30 
28.08 

7.30 
6.82 
7.37 

S% 

0.39 
0.33 
0.40 

1.40 
1.37 
1.41 

0.66 
0.65 
0.66 

1.43 
1.41 
1.44 

0.23 
0.23 
0.23 

0.75 
0.74 
0.75 

0.22 
0.22 
0.22 

0.35 
0.33 
0.35 

0.32 
0.31 
0.32 

0.19 
0.18 
0.19 

cv 
CAL/GM 

5946 
5060 
6055 

4131 
4057 
4173 

4233 
4157 
4263 

4512 
4453 
4539 

- 
0 
0 

- 
0 
0 

- 
0 
0 

- 
0 
0 

3686 
3620 
3723 

- 
0 
0 

S.G. 

1.49 

1.75 

1.72 

1.67 

2.02 

1.97 

1.86 

1.99 

1.78 

2.29 

BASIS 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 

db 

adb 
arb 
db 

adb 
arb 

db 
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7.2.0 R A W  COAL QUALITY ANALYSES (1983) 

cv 
LAB NO. SAMPLE NO. ADM% MOIST% ASH% VOL% F.C.% S% CAL/GM S.G. 

7137 1903 15.50 4.60 54.50 17.00 23.90 0.27 - 1.94 
19.39 46.05 14.37 20.20 0.23 0 

57.13 17.82 25.05 0.28 0 

7138 1906 7.80 6.60 31.60 19.20 42.60 0.41 4420 1.63 
13.89 29.14 17.70 39.28 0.38 4075 

33.83 20.56 45.61 0.44 4732 

7139 1908 12.30 5.80 26.40 22.40 45.40 0.34 4735 1.59 
17.39 23.15 19.64 39.82 0.30 4153 

28.03 23.78 48.20 0.36 5027 

7140 1912 14.60 5.20 21-20 23.40 50.20 0.48 5245 1.54 
19.04 18.10 19.98 42.87 0.41 4479 

22.36 24.68 52.95 0.51 5533 

- .q1 1916 12.60 7.20 24.60 22.20 46.00 0.40 4822 1.55 
18.89 21.50 19.40 40.20 0.35 4214 

26.51 23.92 49.57 0.43 5196 

7142 1928 11.70 3.40 57.80 15.30 23.50 0.24 - 1.91 
14.70 51.04 13.51 20.75 0.21 0 

59.83 15.84 24.33 0.25 0 

BASIS 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

adb 
arb 
db 

- 59  - 



+ 2s 
0 

\ ++ + + + + 
+ .  +> ++ 

+ + + +  + e m  a 

' . a  + +  + 0 

+ 
a 

85 

O i q r o m  No. 1 
row cool 

rolotdr m a f f r r  / f i x e d  carbon 

q i r  d r i e d  b a s i s  



5, so0 

s, 006 

4,500 

3, we 

3,000 

+ + 
+ 

* *  
+ 

w + 

b o  

+$ + a. 

+ 
t + 

2,500 

' u, w 

8,000 

'I, 000 

5,000 



8-51 s. 0 

2 .S 

4.0 

1.s 

I .  0 

0.5 

0.0 

. 

0 

0 

+ + + 
0 + + + + +* ++ @ .  

+ ++ 4s +++ .+ + +  0 0 

+ + .+**.@ 
0 + 

Diogram No. 3 



SUSTUT PROJECT - 1983 

ADDENDUM TO APPENDIX 1 (7.2.0) 
C o r r e l a t i o n  of C o a l  A n a l y s i s  n u m b e r s  and T r e n c h  and D r i l l h o l e  
I n t e r v a l s .  

COAL SAMPLE 
NUMBER 

918 
922 + 926 + 401 
924 
925 
931 
934 
936 
937 
939 
942 
944 + 948 
945 
946 
947 
949 
950 + 951 
953 
959 
962 
965 
974 
977 
984 
985 
986 
98 7 
989 
990 
991 
995 
1439 
1503 + 1504 
1505 + 1506 
1507 
1510 
1513 
1516 
1519 
1522 
1525 
1903 
1906 
1908 
1912 
1916 
1928 

HOLE/TRENCH NUMBER 

T R  83-1 
T R  83-23 
TR 83-22 
TR 83-7 
T R  83-25 
TR 83-6 
T R  83-26 
TR 83-158 
T R  83-29 
T R  83-24 
T R  83-27 
T R  83-8 
T R  83-20B 
TR 83-3 
TR 83-20A 
T R  83-12 
DH 83-1 
DH 83-2 

DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-4 
DH 83-5 
DH 83-5 
DH 83-5 
DH 83-5 
T R  83-28 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-6 
DH 83-8 
DH 83-8 
DH 83-8 
T R  83-5 
T R  83-16 
T R  83-18 
TR 83-13 
TR 83-10 
T R  83-4 

DH 83-2 

INTERVAL 

T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
Trenched C o a l  
Trenched C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
Trenched C o a l  
Trenched C o a l  
Trenched C o a l  
Trenched C o a l  
197.2 - 200.9 m 
196.1 - 196.9 m 
201.3 - 202.9 m 
27.7 - 41.6 m 
73.0 - 74.1 m 
80.8 - 92.3 m 
93.7 - 99.3 m 
101.8 - 1-5.9 m 
110.8 - 117.0 m 
124.2 - 130.1 m 
51.5 - 57.9 m 
58.5 - 60.2 m 
60.2 - 65.8 m 
16.6 - 20.4 m 
Trenched C o a l  
47.2 - 64.8 m 
66.4 - 83.3 m 
124.6 - 126.0 m 
130.9 - 131.3 m 
141.6 - 142.Q m 
67.3 - 68.9 m 
74.6 - 74.7 m 
74.7 - 74.9 m 
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
Trenched C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  
T r e n c h e d  C o a l  

85.1 --94,6 m 
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DH-83-1 

Depth 

From TO 
(m) ( m )  

0.0 3.19 
3.19 181.8 

181.8 186.6 

186.6 189.9 

189.9 193.2 

193.2 193.5 

193.5 193.6 

193.6 194.1 

194.1 195.7 
195.7 197.2 

197.2 197.8 

197.8 198.2 

198.2 199.7 

CORE DESCRIPTIONS 

Lithology 

Ilt 

Overburden, no c o r e  
Lahar, with fragments of l a n t  m a t r i x ,  
angular  t o  rounded fragme t s  2mm-15m 
s i z e ,  dark grey  t o  dark green  w i t h  
occas iona l  red clasts,  i n t e r m i t t e n t  
ca lc i te  v e i n s ,  r a r e  sedimentary i n t e r -  
beds 
Sandstone medium t o  f i n e  gra ined ,  
poor ly  s o r t e d ,  l i g h t  green-grey, moder- 
a t e l y  sof t ,  w i t h  fragments of s i l t-  
s t o n e ,  d i scont inuous  bedding o u t l i n e s  
minor f o l d s ,  s l i g h t l y  b i o t u r b a t e d  i n  
some p l a c e s ,  g r a d a t i o n a l  lower c o n t a c t  
Sandstone very  f i n e  gra ined ,  s i l t y ,  
dark g rey  
Sandstone med ium gra ined ,  l i g h t  grey ,  
w i t h  medium s i z e d  fragments of vo lcan ic  
and sedimentary rocks 
Mudstone, medium grey ,  moderately s o f t ,  
b i o t u r b a t e d ,  with minor carbonaceous 
fragments and d iscont inuous  s t r i n g e r s  
Mudstone, dark  grey,  w i t h  20% of  d i s -  
cont inuous coal s t r i n g e r s  lmm-l0m 
t h i c k  
Mudstone, dark grey,  with 10% of  b r i g h t  
c o a l ,  po l i shed  s l i c k e n s i d e d  i r r e g u l a r  
j o i n t s  
Mudstone, dark grey  
Mudstone, dark grey,  w i t h  20% discon- 
t i nuous  s t r incrers  of bricrht coal 
I n t e r l a y e r e d  i i g h t  grey  c l ays tone ,  dark 
grey  mudstone and up t o  2cm t h i c k  c o a l  
s t r i n g e r s  
C o a l  h igh  ash, banded 70/30, w i t h  10- 
40% of ca lc i te  v e i n l e t s  about l m m  
t h i c k ,  h i g h l y  deformed, conchoidal 
f r a c t u r e s ,  d i scont inuous  b lack  mudstone 
( a b o u t  10% of volume of t h e  whole 
u n i t )  
Mudstone dark grey w i t h  about 60% c o a l  
s t r i n g e r s  and w i s p s ,  b lack ,  conchoidal  
j o i n t s ,  b r i g h t  banded 100/0 t o  70/30 

- 
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DH-83-1 

Depth 

( m )  ( m )  
From TO 

199.7 200.9 

Li thology 

- C o a l ,  banded 60/40, conchoidal ,  i n t e r -  
m i t t e n t  c a l c i t e  v e i n l e t s ,  with about 
20% mudstone s t r i n g e r s  i n  t h e  lowest  
30cm of t h i s  u n i t  

T.D.  a t  201.2m 
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DH-83 -2 

Depth 

From To 
( m )  ( m )  

0.0 4.18 
4.18 134.4 

134.4 136.3 

136.3 137.0 

137.0 139.6 

139.6 145.8 

145.8 152.0 

152.0 158.2 

158.2 193.1 

Li thology 

Overburden, no core 
Lahar,  f i n e  t o  medium c r y s t a l l i n e ,  
f r i a b l e ,  angular  to  subrounded c l a s t s  
s i z e d  2mm-l0cm of volcanic  composition, 
brown t o  l i g h t  grey  with occas iona l  red  
angu la r  c l a s t s ,  abundance of c las ts  
v a r i e s  between 5-658, rare p l a n t  f r a g -  
ments 2 m m - l c m  b i g ,  i r r e g u l a r  d i scon t in -  
uous c a l c i t e  ve in ing:  anomalous zones: 

38.7-38.87m: coal and coaly mudstone 
92.2-93.6m : h igh ly  f r a c t u r e d  and 

sheared l a h a r ,  i nc reased  
c a l c i t e  ve in ing  

121.1-123.5m: carbonaceous bands about 
lcm t h i c k  a t  45" t o  core 
a x i s  

F in ing  upwards sequence w i t h  1-2mm 
g ra ined  base  grading t o  very  f i n e  
g ra ined  top ,  l i g h t  to  dark grey  
Sandstone f i n e  gra ined ,  poorly s o r t e d ,  
s o f t ,  porous,  medium green 
Mudstone, b l ack ,  with sandstone c las ts  
and one  2mm t h i c k  discont inuous coal 
s t r  i nger 
Sandstone medium gra ined ,  q u a r t z  and 
f e l d s p a r  subangular  g r a i n s ,  b lack  
s t a i n i n g  along f r a c t u r e s ,  black laminae 

Sandstone coarse gra ined ,  with granules  
and pebbles  (up  t o  60%) .  clasts are 
subangular  t o  well rounded polymict 
l i t h o l o g y  ( c h e r t s ,  vo lcan ic s ,  s h a l e s )  
Mudstone s i l t y ,  b lack ,  with about 1 5 %  
coal s t r i n g e r s ,  interbedded with s i l t -  
s t o n e  l i g h t  t o  medium grey,  coal 
s t r i n g e r s  a t  152.6m, 154.0m and 154.9m 
Sandstone medium gra ined ,  l i g h t  t o  
medium g r e y i s h  green ,  poorly s o r t e d ,  
subrounded g r a i n s ,  mostly massive,  
minor i r r e g u l a r  carbonaceous l a m i -  
n a t i o n ,  ca lc i te  ve in ing  pervades t h i s  
u n i t :  
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193.1 193.3 

193.3 193.6 

193.6 195.4 
195.4 196.1 
196.1 196.9 

196.9 201.3 

201.3 202.4 
202.4 202.5 

202.5 202.9 

202.9 227 .7  

L i thology 

Anomalous zones : 

164.7-164.9m: 

164.9-168.0m: 

168.0-170.5m: 

176.2-176.8m: 

176.8-182.2m: 

187.7-193.0m: 

coarse  gra ined  with r i p -  
up c l a s t s  of dark 
s i l t s t o n e  above 
s l i c k e n s i d e d  2cm ca lc i te  
ve in  
very coarse  gra ined  
sandstone with minor 
pebbles  
i n t e r m i t t e n t  carbona- 
ceous fragments 
very coarse gra ined  
sandstone 
coaly and carbonaceous 
fragments,  i r r e g u l a r  i n  
shape, up t o  3cm long, 
very poorly s o r t e d  
very coarse  gra ined  
sandstone,  subangular  t o  
subrounded 2mm-5cm 
s i z e d ,  i n  less than  10% 
abundance 

S i l t s t o n e  carbonaceous, wi th  i r r e g u l a r  
upper c o n t a c t  
Coal,  d u l l  t o  b r i g h t  i n  p l a c e s ,  vein-  
l e t s  throughout ,  v i s u a l  con tac t  good 
- 
Sandstone f i n e  gra ined ,  dark grey  
l o s t  core - C o a l ,  powdered, probably on ly  0.4m 
recovered 
Sandstone very coarse  g ra ined ,  grey ,  
c a l c i t e  v e i n l e t s  and f r a c t u r e  f i l l i n g ,  
s i l t y  and w i t h  one 2cm t h i c k  coal 
s t r i n g e r  i n  the c e n t r e  p o r t i o n  
C o a l ,  d u l l ,  wi th  t h i n  d u l l  bands 
Sandstone very  coa r se  gra ined ,  coal 
squeezed i n t o  f r a c t u r e s  
C o a l ,  d u l l ,  c a l c i t e  along f r a c t u r e s  70" 
t o  core 
Sandstone medium t o  coarse g ra ined ,  2cm 
band of s o f t  c l a y  a t  221.3m and s m a l l  
pebble conglomerate a t  227.0m 

- 

- 
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DH-83-2 

Depth 

From To 
( m )  ( m )  

227.7 302.4 

302.4 302.7 
302.7 303.9 

303.9 312.6 

312.6 318.4 

318.4 322.5 

322.5 326.5 

326.5 331.6 

331.6 343.7 

343.7 348.0 

348.0 358.7 

358.7 360.3 

360.3 364.6 
364.6 370.8 

370.8 371.0 
371.0 371.2 
371.2 377.0 

377.0 391.3 

L i tho logy  

Sandstone f ie g ra ined ,  i n t e r m i t t e n t l y  
medium g r a i n e d ,  s c a t t e r e d  coal 
s t r i n g e r s ,  da rk  t o  l i g h t  grey ,  ca lc i te  
v e i n l e t s  throughout  the whole u n i t  b u t  
s p e c i a l l y  abundant a t  239.3-241.8 m ,  
o c c a s i o n a l  s l i c k e n s i d e s  
F a u l t ,  f i l l e d  wi th  vuggy c a l c i t e  
-tone medium g ra ined ,  l i g h t  g rey ,  
f r ac tu re s  a t  80" t o  core a x i s  
Sandstone f i n e  g ra ined ,  dark  g rey ,  
f a u l t  b reccia a t  309.0-309.4m, many 
ca l c i t e  f i l l e d  s l i c k e n s i d e d  f r ac tu res  
at 3 0 9 . 4 - 3 1 2 . 6 m  ~~~ - . ~  ~. 
Sandstone medium g ra ined ,  l i g h t  g r e y ,  
c a l c i t e  v e i n l e t s  mainly i n  t o p  sec t ion ,  
f a u l t e d  a t  315.9-316.1m 
Sandstone f i n e  g r a i n e d ,  da rk  grey  t o  
black, many c a l c i t e  f i l l e d  f ractures  
Sandstone med ium g ra ined ,  l i g h t  g rey ,  
c a l c i t e  v e i n l e t s  
S h a l e ,  b l a c k ,  carbonaceous a t  lowest 
O.Zm. band of b r i g h t  coal a t  327.1m, 
c a l c i t e  coa ted  f r a c t u r e s  
S i l t s t o n e ,  b l ack ,  w i t h  many c a l c i t e  
t i l l e d  Dolished f r a c t u r e s  
Sandstohe medium g ra ined ,  l i g h t  g r e y ,  
t e w  c a l c i t e  v e i n l e t s  
S i l t s t o n e ,  b l a c k ,  many calci te  ve in-  
1 #=+= ---- 
Sandstone medium g ra ined ,  few ca lc i te  
v e i n 1  ets 
Sandstone ve ry  f i n e  g ra ined ,  da rk  grey 
S i l t s t o n e ,  b l a c k ,  many ca lc i te  vein-  
Tets 
C o a l ,  d u l l ,  g r a n u l a r  t o  powdered 
3TIXstone.  ve rv  dark arev 

~ 

Sands tone . f ine -  t o  medium- g ra ined ,  l i g h t  
g r e y  in upper h a l f  and dark  grey  i n  
l o w e r  ha l f ,  l c m  t h i c k  dark s i l t s t o n e  i n  
t h e  middle  par t  
Sandstone f l n e  g ra ined ,  dark t o  ve ry  
darK a r e v .  beddina 20" t o  core a x i s .  
w i t h  Gum'ekous c a l 6 i t e  v e i n l e t s  o f t e n  
s l i c k e n s i d e d ,  l i g h t  grey  medium g ra ined  
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Depth 

From To 
( m )  ( m )  

391.3 401.5 

401.5 403.2 

403.2 410.4 

410.4 415.5 

415.5 418.8 

418.8 421.3 

421.3 458.0 

458.0 458.5 

458.5 476.4 

Li thology 

s e c t i o n  a t  379.1-380.3m 
S i l t s t o n e  sandy, b lack ,  f rac ture  p l anes  
are po l i shed  
Sandstone f i n e  t o  very f i n e  gra ined ,  
dark grey ,  ca lc i te  v e i n l e t s  and c a l c i t e  
f i 1 l ed  f ractures  
S i l t s t o n e ,  b l ack ,  po l i shed  f r a c t u r e s ,  
i n t e r m i t t e n t  t h i n  sands tone  bands, 
bedding 45" 
Sandstone f i n e  to  medium g ra ined ,  
medium qrey, banded, beddinq 45" - -  ~ 

S i l t s t o n e ,  b lack ,  w i t h  many c a l c i t e  
f i l l e d  f r a c t u r e s ,  b r e c c i a t e d  a t  418.1- 
418.8m 
Sandstone f i n e  to  medium g ra ined ,  
m e d i u m  qrey ,  p o s s i b l e  f a u l t  a t  421.lm - - _  
S i l t s t o n e ,  very dark grey,  f r e q u e n t l y  
s h a t t e r e d ,  po l i shed  f ractures ,  abundant 
c a l c i t e  ve ins ,  b recc i a t ed  a t  422.4- 
428.4m, sandstone banded a t  434.0- 
435.7m 
Sandstone f i n e  gra ined ,  very dark g rey  
t o  b lack  
S i l t s t o n e ,  black, with many pol i shed  
f r a c t u r e s ,  minor sandstone bands 

T.D. a t  476.4m 
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DH-83-3 

Depth 

( m )  ( m )  
From TO 

0.0 28.7 
28.7 64.3 

64.3 66.3 

66.3 69.0 

69.0 70.9 

70.9 98.8 

98.8 109.8 

109.8 113.4 

113.4 119.1 

Li thology 

Overburden. no core 
~ .~ 

Sandstone medium gra ined ,  poorly 
s o r t e d ,  medium to  l i g h t  b lue  grey,  sub- 
rounded g r a i n s ,  c a l c i t e  ve ins  u s u a l l y  
s l i c k e n s i d e d ,  interbedded w i t h  very  
c o a r s e  g ra ined  sandstone beds 0.01-0.6m 
t h i c k  a t  51.3-64.3m 
Sandstone very  f i n e  gra ined ,  s i l t y ,  
dark qrev. s o f t ,  sheared,  h iqh ly  de- - -  
formed and pol i shed  c a l c i t e  ve ins  
Sandstone medium gra ined ,  hard ,  de- 
formed, in te rbedded  with dark grey very 
f i n e  g ra ined  s i l t y  sandstone near t h e  
base 
Sandstone very  f i n e  gra ined ,  dark grey,  
deformed laminae and c a l c i t e  ve ins ,  
f a i r l y  so f t ,  sheared and s i l t y ,  medium 
g ra ined  a t  69.3-69.5m 
Sandstone medium gra ined ,  poorly 
s o r t e d ,  l i g h t  grey,  rounded to  sub-  
rounded g r a i n s ,  c a l c i t e  cemented i n  
some p a r t s ,  c a l c i t e  ve ins  up t o  2cm 
t h i c k  
Sandstone s i l t y  or sandy s i l t s t o n e ,  
very poorly s o r t e d ,  medium gra ined  _ _  
sands tone  component, very  porous,  2-5% 
c a l c i t e  v e i n s  0.1-2.0cm t h i c k ,  1-2% 
carbonaceous fragments 0.2-1.0cm by 
4.5cm i n  s i z e ,  r a r e  ca lcareous  con- 
c r e t i o n s  
Sandstone medium gra ined ,  with open 
vuggy ca lc i te  v e i n  a t  112.0-112.lm 
S i l t s t o n e  sandy, dark brown grey ,  
l i g h t e r  s a n d i e r  zones i r r e g u l a r  and 
d i scon t inuous ,  1% carbonaceous f r ag -  
ments, i r r e g u l a r  po l i shed  f r a c t u r e s  
throughout  

T.D. a t  120.4m 
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DH-83-4 

Depth 

From To 
( m )  ( m )  

0.0 18.7 
18.7 21.2 

21.2 21.3 
21.3 24.0 

24.0 24.5 

24.5 25.1 

25.1 26.0 

26.0 26.3 
26.3 26.8 

26.8 31.2 

31.2 31.4 

31.4 32.7 

32.7 33.0 
33.0 33.6 

33.6 38.6 

38.6 38.8 
38.8 39.7 

39.7 39.9 

39.9 40.8 

Li thology 

Overburden, no core 
S i l t s t o n e ,  dark grey,  5-8% c a l c i t e  
ve ins  
Ca lc i t e  v e i n  
Mudstone s i l t y ,  b lack ,  with i r r e g u l a r  
s t r i n g e r s  of medium gra ined  sands tone  
medium g rey  and 5% c a l c i t e  veins:  
b r i g h t  c o a l  0.6cm t h i c k  a t  23.lm 
C a l c i t e  v e i n ,  with w a l l  rock fragments 
and s l i c k e n s i d e d  c o n t a c t s  
Mudstone carbonaceous,  b lack ,  w i t h  15- 
20% coal wisps and s t r i n g e r s  (most ly  
l m m  t h i c k )  and 2% c a l c i t e  ve ins  
Mudstone, b l ack :  interbedded w i t h  
medium g ra ined  sandstone,  poorly 
s o r t e d ,  subangular  t o  subrounded 
g r a i n s ,  medium t o  dark grey 
C a l c i t e  v e i n ,  f a u l t  ( ? )  
Mudstone carbonaceous,  b lack ,  with 
b r i g h t  coal s t r i n g e r s  1-8mm t h i c k  
i r r e g u l a r  and d iscont inuous ,  accesory 
p y r i t e  1-2% 
C o a l  d i r t y ,  banded 70/30, blocky and 
conchoidal  f r a c t u r e s  s l i c k e n s i d e d  
po l i shed  and c a l c i t e  coated,  l oose  t o  
f r i a b l e ,  accesory p y r i t e  
Shale ,  b l ack ,  1-2mm t h i c k  coal 
s t r i n g e r s  i r r e g u l a r  and d i scon t inuous ,  
Coal c l e a n ,  banded 60/40, c a l c i t e  vein- 
l e t s  l m m  
S i l t s t o n e ,  h e a v i l y  ca lc i te  veined 
C o a l  c l e a n ,  banded 70/30, conchoidal  
f r a c t u r e s ,  with l c m  t h i c k  sandstone 
p a r t i n g  
C o a l  c l e a n ,  b r i g h t  100/0, pyrite band 5 
mm t h i c k  a t  38.6m 
C o a l  c l e a n ,  b r i g h t  100/0 
Coal c l ean ,  banded 80/20, conchoidal 
f r a c t u r e s  
Mudstone, b l ack ,  with d iscont inuous  
i r r e a u l a r  l m m  coal s t r i n s e r s  (5%) 
Coal -c lean ,  banded 90/10; conchoidal  
f r a c t u r e s  
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DH-03-4 

Depth 

From To 
( m )  ( m )  

40.0 40.9 

40.9 41.0 

41.0 41.7 

41.7 65.6 

65.6 66.0 
66.0 67.3 

67.3 67.5 

67.5 67.7 

67.7 60.3 
60.3 60.4 
60.4 60.9 

60.9 70.6 

70.6 72.5 

72.5 73.1 

73.1 75.9 

75.9 76.2 

76.2 77.2 

77.2 77.4 

77.4 77.7 

77.7 77.9 

77.9 79.0 

Li thology 

Mudstone coa ly ,  b lack ,  b r i g h t  coa ly  
s t r i n g e r s  less t h a n  lm t h i c k  
Coal d i r t  , banded 70/30, f r i a b l e ,  d f r a c t u r e s  
Mudstone carbonaceous,  with coa ly  wisps 
and s t r i n g e r s  
Mudstone, b l ack ,  mostly massive, minor 
l i g h t  grey  s i l t y  bands, ca lc i te  ve ins  
and c o a l  wisps and s t r i n g e r s  (up  t o  
16mm t h i c k :  heavy ca l c i t e  v e i n i n g  30cm 
t h i c k  a t  42.7m 
F a u l t  zone ca lc i te  veined 
ViFEXone. b lack .  massive.  with coa l  ~~~~. ~~~~~ 

wisps and m i n o r ' c a l c i t e  ve ins  
Mudstone, as above, broken and f r i a b l e ,  
p o s s i b l e  f a u l t  con tac t  with under ly ing  - 
coal 
Coal c l e a n ,  b r i g h t ,  conchoidal f r ac -  
t u r e s  .~ 
Mudstone, b lack  
Mudstone, b l ack ,  broken core 
Muastone, b l ack ,  massive, with coal 
wisps 
Mudstone, dark brown grey (b l eached? ) ,  
50% ca lc i te  ve in ing  
Mudstone, b l ack ,  massive, with coal 
w i s p s  a t  71.4m 

t u r e s ,  c a l c i t e  veined 
Mudstone, b l ack ,  massive,  with minor 
coal w l s p s ,  p y r i t e  banded 
Mudstone carbonaceous,  b lack ,  with 
b r i g h t  coal s t r i n g e r s  and accesory  
p y r i t e  
Mudstone as above, with numerous coa l  
s t r i n g e r s  and conchoidal f r a c t u r e s  

1 Coal h i g h  a sh  and coa ly  mudstone i n  
f r i a b l e  loose  mater ia l  
Mudstone, b l ack ,  massive,  with coaly 
wisps 
Mudstone s i l t y ,  dark brown grey,  with 
5 c m  Dright  coa l  l e n s  
Mudstone, b l ack ,  massive,  w i t h  coaly 
w i s p s  and carbonaceous fragments 

/ C o a l  h i g h  ash, b r i g h t ,  conchoidal f r a c -  
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Depth 

From To 
( m )  ( m )  

79.0 79.1 

79.1 79.4 
79.4 79.7 
79.7 80.6 
80.6 81.2 

81.2 81.8 

81.8 82.4 

82.4 82.8 

82.8 83.2 

83.2 83.6 
83.6 84.1 

84.1 84.8 

84.8 87.2 

87.2 87.3 

87.3 87.5 

87.5 87.7 

87.7 87.8 
87.8 88.7 - .  ~ ~ 

88.7 88.8 
88.8 89.0 
89.0 89.3 
89.3 89.6 

89.6 89.9 

89.9 90.5 

90.5 90.8 

90.8 91.0 

Li thology 

Mudstone, l a c k ,  massive,  40% c a l c i t e  
ve in ing ,  t e c t o n i c a l l y  deformed I 
s l i c k e n s i d e d ,  po l i shed  Surfaces  
throuahnn3+ "UL - Coal c l e a n ,  b r i g h t ,  f r i a b l e ,  f r a c t u r e d  
&a1 c l e a n ,  b r i g h t ,  powdered 
coal h i g h  ash, badly broken 
c o a l  n lgn  ash, b r i g h t ,  wi th  q u a r t z  
v e i n s  and si?ty S p l i t s  
C o a l  d i r t y ,  b r i g h t ,  f r i a b l e ;  broken 
core 
Coal h i g h  ash, w i t h  c a l c i t e  and some 
q u a r t z  v e i n l e t s ,  s i l t y  sp l i t s  
C o a l  d i r t y ,  b r i g h t ,  f r i a b l e :  broken 
Pnre ---- 
C o a l  d i r t y ,  b r i g h t  banded 80/20. 
accesory p y r i t e  
Mudstone carbonaceous 

-discontinuous bands 
Mudstone, b l ack ,  minor q u a r t z  and c a l -  
c i t e  v e i n l e t s  and coaly wisps 
Coal c l e a n ,  b r i g h t ,  conchoidal f r a c -  
,n res 

i r t  , banded 60/40, accesory 

_ _ -  __ 
C o a l  d i r t  , w i t h  q u a r t z  v e i n l e t s ,  
d p p e a r a n c e  
C o a l  c l e a n ,  b r i g h t ,  conchoidal f r a c -  
t u r e s  
Coal c l e a n ,  banded 60/40, conchoidal 
f r a c t u r e s  
S i l t s t o n e ,  medium grey  
coal c l e a n ,  banded 80/20 
Muastone, b lack  
coal c l e a n ,  banded 50/50, f r i a b l e  

banded 60/40 
-'&.h , w i t h  l i g h t  t o  medium 
grey s i l t s t o n e  s p l i t s  
C o a l  c l e a n ,  banded 70/30, f r i a b l e  and 
broken .. - - . . -. . 
Coal d i r t y ,  f r i a b l e ,  with ca lc i te  
ve in ing  
C o a l  c l e a n ,  b r i g h t ,  f r i a b l e ,  conchoidal  

k d s t o n e ,  b l ack ,  p y r i t e  banding 
r a c t u r e s  
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Depth 

From TO 
( m )  ( m )  

91.0 91.8 
91.8 92.4 
92.4 92.6 
92.6 93.0 

93.0 93.2 

93.2 93.4 

93.4 94.6 

94.6 96.3 
96.3 97.5 

97.5 97.6 
97.6 98.6 
98.6 99.7 
99.7 100.5 

100.5 100.8 
100.8 101.1 

101.1 101.3 
101.3 101.6 

101.6 102.4 
102.4 102.6 

102.6 104.4 
104.4 105.0 
105.0 105.2 
105.2 105.5 

105.5 106.0 

106.0 106.2 

106.2 107.0 

107.0 107.1 

Lithology 

Coal c l e a n ,  b r i g h t ,  f r i a b l e  
S i l t s t o n e  c l c a r e o u s ,  l i g h t  green g rey  
Coal c l e a n  
Mudstone, b lack ,  wi th  p y r i t e  bands and 
concen t r a t ions  

d 

~~ 

C o a l  h i g h  a s h ,  d u l l ,  conchoidal f r a c -  
t u r e s  
S i l t s t o n e ,  medium green grey ,  with 5 %  
carbonaceous frasments  
C o a l  d i r t y ,  banded 60/40, accesory 
p y r i t e  
Coal c l e a n ,  b r i g h t ,  f r i a b l e ,  very soft  
C o a l  c l e a n ,  banded 70/30, conchoidal 
f r a c t u r e s  
C o a l  d i r t y ,  c a l c i t e  ve in ing  
C o a l  c l e a n ,  banded 70/30 
Sandstone s i l t y ,  medium brown g rey  
C o a l  d i r t y ,  banded 5 0 / 5 0 ,  c a l c i t e  
veined 
Mudstone coa ly ,  c a l c i t e  veined 
Mudstone, b l ack ,  heav i ly  c a l c i t e  
veined,  t e c t o n i c a l l y  deformed with t a n  
brown s t r i n a e r s  .~ ~ 

C o a l  h i g h  ash, banded 5 0 / 5 0  
Mudstone, b lack ,  w i t h  green brown s i l t -  
s t o n e  layer 
Coal d i r t y ,  banded 60/40 
Mudstone coa ly ,  with s i l t y  l i g h t  grey 
s p l i t ,  ca lc i te  v e i n s  8mm 
Coal d i r t y ,  f r i a b l e ,  c a l c i t e  veined 
Mudstone, b l ack ,  massive 
C o a l  h i g h  a sh ,  banded 60/40 
Mudstone, b l ack ,  massive, minor p y r i t e  
banding, coa ly  wisps and s t r i n g e r s ,  
ca lc i te  ve in ing  
Mudstone coa ly ,  b lack ,  massive,  coa ly  
wisps and s t r i n g e r s  1 -5m t h i c k ,  con- 
c h o i d a l  f r a c t u r e s  ~~ 

C o a l  h i g h  a sh ,  banded 60/40, conchoidal  
f r a c t u r e s  
Mudstone carbonaceous,  b lack ,  with c o a l  
w i s p s  and d iscont inuous  s t r i n g e r s  
Broken core 
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DH-83-4 

Depth 

From To 
( m )  ( m )  

107.1 108.7 

108.7 108.8 
108.8 110.8 
110.8 110.9 

110.9 1 1 1 . 2  

1 1 1 . 2  111.3 
111.3 111.5  

111.5 112.3 

112.3 112.6 

112.6 1 1 2 . 8  

1 1 2 . 8  113.0 
113.0 113.2 

113.2 113.6 

113.6 114.7 

114.7 114.9 

114.9 115.8 
115 .8  116.3 

116.3 116.4 

116.4 116.8 

116.8 117.0 

117.0 118.8 

118.8 119.2 

Li thology 

Mudstone carbonaceous,  b l ack ,  w i t h  coa l  
wisps and s t r i n g e r s  and d iscont inuous  
c a l c i t e  v e i n l e t s  
Coal, f r i a b l e  
m t o n e  coa ly ,  with coa ly  w i s p s  

i r t  , banded 70/30, conchoidal E % & d  
Mudstone carbonaceous,  coaly wisps and 
a i s c o n t i n u o u s  s t r i n g e r s ,  blocky f r ac -  
t u r e s  
C o a l  h i g h  a s h ,  mostly b r i g h t  
F a u l t  c l a y ,  s l i c k e n s i d e d  c a l c i t e - c o a t e d  
c o n t a c t  
S i l t s t o n e ,  l i g h t  grey,  5% carbonaceous 
Tragments 2-4m by 3cm 
Coal c l e a n ,  blocky, banded 80/20, 
accesory  p y r i t e ,  2% c a l c i t e  ve in ing  
Mudstone coa ly ,  dark brownish grey,  
coal s t r i n q e r s ,  minor calci te  and 
p y r i t e  ban& 
Coal c lean,  banded 80/20 
Sandstone s i l t y ,  poorly so r t ed !  medium 
green  g rey ,  ca lc i te  veined, b r i g h t  c o a l  
S t r i  naer  s 
Sandsfone s i l t y ,  as above, without  coal 
s t r i n a e r s  

2 -~ ~ 

- 
Coal c l e a n ,  b r i g h t ,  blocky, r a r e  cal- 
c i t e  v e i n l e t s  
C o a l  h i g h  ash ,  banded 80/20, l i g h t  grey 
d i scon t inuous  s i l t y  spl i ts  
Mudstone carbonaceous; b lack  
Mudstone coa ly ,  b r i g h t  coa l  s t r i n g e r s  
and w i s p s ,  conchoidal and blocky frac- - -  - 
t u r e s  
Mudstone carbonaceous,  b lack ,  massjve,  
minor c o a l y  w i s p s  and calci te  ve in ing  
C o a l  d i r t y ,  banded 90/10, c a l c i t e  
v e i  n i  na 
C o a l  h igh  ash ,  b r i g h t  blocky, s i l t y  
sp l i t s  and 16 % ca lc i t e  v e i n l e t s  
Sha le  carbonaceous,  b l ack ,  massive,  
a l s c o n t i n u o u s  coa l  s t r i n q e r s  and w i s p s  
S i l t s t o n e ,  l i g h t  grey,  carbonaceous - 
f ragments ,  l e s s  than  1% c a l c i t e  
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DH-83-4 

Depth 

From To 
( m )  (m) 

119.2 120 .7  
120 .7  120.9 

120 .9  121 .0  
121 .0  123.8 

123.8 124.2 
1 2 4 . 2  126.0 
126 .0  1 2 6 . 1  
126 .1  126.7 

126 .7  127.4 

127 .4  127.7 

127 .7  127 .9  
127 .9  128.0 

128 .0  129 .8  
1 2 9 . 8  130.1 

Lithology 

Mudstone ca rbonaceous ,  w i t h  coal w i s p s  
S i l t s t o n e ,  l i g h t  grey, w i t h  ca rbonac -  
eous fragments  
Mudstone, b l a c k ,  b roken  
Mudstone coaly, black, m a s s i v e ,  c a l c i t e  
v e i n e d  
Mudstone coaly, f r i a b l e  
C o a l  c l e a n ,  so f t ,  2-5% ca lc i te  
Mudstone, b l a c k  
Mudstone c o a l y ,  b l a c k ,  f r iab le ,  s i l t y  
s p l i t s ,  i r r e g u l a r  ca lc i te  v e i n l e t s  (2 -  
5 % )  
C o a l  c l e a n ,  banded 60/40,  b l o c k y ,  con- 
choidal f r a c t u r e s  
C o a l  h i g h  ash, m o s t l y  b r i g h t ,  rare 
ca lc i te  v e i n l e t s  
S h a l e  c a r b o n a c e o u s ,  b l a c k ,  m a s s i v e  
Mudstone coaly,  d i s c o n t i n u o u s  Coal 
s t r i n g e r s  and wisps 
C o a l  d i r t y ,  banded  20/80,  2-5% c a l c i t e  
C o a l  h i g h  ash, b roken  t o  f r i ab le  

T.D. a t  130.lm 
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DH-83 - 5 
Depth 

From To 
( m )  ( m )  

0.0 14.5 
14.5 14.9 

14.9 15.0 

15.0 15.1 
15.1 15.82 

15.82 16.02 

16.02 16.16 
16.16 17.58 

17.58 18.64 

18.64 21.3 

21.3 23.5 
23.5 23.8 
23.8 25.5 

25.5 25.8 
25.8 30.2 

30.2 30.4 
30.4 34.7 

34.7 34.8 

34.8 35.1 

35.1 35.96 

35.96 38.4 

38.4 40.7 
40.7 42.7 
42.7 43.6 

Lithology 

Overburden, no core 
S i l t s t o n e .  w i t h  sandstone laminae and 
lmm coal s t r i n g e r s ,  fo lded  and f a u l t e d  
Mudstone, b l ack ,  with carbonaceous 
s i l t s t o n e  and coal s t r i n g e r s  t o  3mm 
cont inuous 

+ C o a l  h i g h  a sh  
Coal c l e a n ,  banded 60/40, blocky, 1% 
calc i te ,  2 c m  p y r i t e  band a t  15.6111 
Coal d i r t y ,  banded 60/40, blocky, with 
medium brown sandstone s p l i t  and 2% 
o v r i t e  c 2 - - - -  

C o a l  c l e a n ,  banded 60/40 
C o a l  d i r t y ,  2% p y r i t e  and 1% c a l c i t e  
v e i n l e t s  
C o a l  h i g h  ash, rubbly core, fragments,  

Mudstone, b l ack ,  massive,  wi th  s h a l e ,  
l O c m  calcite ve in  around 21.0m 

- show b r i g h t  coa l  s t r i n g e r s  

Mudstone, same as above, broken co re  
C a l c i t e  v e i n  
Mudstone, b l ack ,  massive, t h i n  beds of 
medium arev s i l t s t o n e  - -  
C a l c i t e  v e i n i n q ,  80% 
Mudstone, b l ack ,  massive, some bedding 
and t h i n  s i l t s t o n e  beds,  medium grey ,  
hard  
Mudstone, wi th  60% c a l c i t e  ve ins  
Mudstone, mostly massive, minor p y r i t e  
bands along bedding, 2 c m  p y r i t e  aggre- 
g a t e  a t  33.2m 
Mudstone s h a l y ,  wi th  f i n e  p y r i t e  
- bandinq 40% - - 
C o a l  c l e a n ,  banded 40/60, not t oo  c o m -  
o e t e n t .  accesorv  c a l c i t e  
Coal c i e a n ,  f r i a b l e ,  banded 60/40, 

- powdered - 
Mudstone s i l t y ,  mostly massive, core 
broken along j o i n t s ,  2% p y r i t e  
Mudstone, rubbly,  2-5% c a l c i t e  
Mudstone, mostly massive, competent 
Mudstone, broken, 2-5% c a l c i t e  v e i n l e t s  
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DH-83-5 

Depth 

(m) ( m )  
From TO 

43.6 47.9 

47.9 48.4 

48.4 48.6 

48.6 48.8 
48.8 49.8 

49.8 50.5 

50.5 50.6 

50.6 51.9 
51.9 52.1 

52.1 52.2 
52.2 52.6 

52.6 52.8 
52.8 53.7 
53.7 53.8 

53.8 55.9 

55.9 56.0 
56.0 56.4 

56.4 56.6 
56.6 57.1 
57.1 57.3 
57.3 57.5 

51.5 57.9 
57.9 58.0 

58.0 58.1 

58.1 58.3 

Li thology 

Mudstone, massive,  ca lc i te  veined up  t o  
20% 
Sha le  carbonaceous,  sheared,  20% c a l -  
c i t e  v e i n s ,  medium grey  
Mudstone, broken, rubbly,  b l ack ,  
massive, appears  sheared 

~~ 

Coal d i r t y ,  f r i a b l e  
Mudstone coaly, conchoidal f r a c t u r e s  
wi th  s o f t  c a l c i t e  coa t ina  on s u r f a c e s  ., 
and b r i g h t  coaly s t r i n g e r s  
Mudstone s i l t y ,  dark brown grey  t o  
b l ack  
Coal c l e a n ,  b r i g h t ,  conchoidal f r a c -  
t u r e s  
Mudstone, b lack  

t u r e s  
- C o a l  c l e a n ,  b r i g h t ,  conchoidal f r a c -  

C o a l  d u s t ,  b r i g h t  
Mudstone carbonaceous,  b lack ,  with 
d iscont inuous  b r i g h t  coa l  s t r i n g e r s  
Mudstone and ca lc i te  i n  a sheared zone 
Shale  carbonaceous, black 
C o a l  d i r t y ,  b r i g h t ,  conchoidal and 
blocky f r a c t u r e s  
Mudstone carbonaceous,  b l ack ,  most ly  
massive,  coa ly  s t r i n g e r s  d i scont inuous  
and i r r e g u l a r  
Mudstone carbonaceous, b lack ,  rubbly  
C o a l  d i r t y ,  banded 80/20, conchoidal 
f r a c t u r e s  
Mudstone, b l a c k ,  massive 
Mudstone c o a l y  
C o a l  c l e a n ,  b r i g h t ,  blocky 
Mudstone, b l ack ,  massive, i n t e r m i t t e n t  
c a l c i t e  ve ins  
Clav. t a n  brown 

-- 

* - C o a i  h igh  a s h ,  banded 60/40, blocky 
f r a c t u r e s  
C o a l  d i r t y ,  banded 40/60, moderately 
competent 
C o a i  d i r t y ,  f r i a b l e - r u b b l y ,  b r i g h t ,  
powdered 
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DH-83 -5 

Depth 

(m) (m) 
From TO 

58.3 58.4 

58.4 58.7 

58.7 59.9 

59.9 60.0 
60.0 60.5 

60.5 60.6 

60.6 60.8 

60.8 61.0 

61.0 61.2 

61.2 61.5 

61.5 62.1 

62.1 62.4 

62.4 62.7 

62.7 63.2 

63.2 63.4 

Li thology 

Coal h i g h  ash ,  banded 70130, s p l i t  by 
'b lack  s h a l y  sandstone 

Mudstone carbonaceous, wi th  b r i g h t  c o a l  
s t r i n g e r s  and wisps 

'Coa l  d i r t y ,  banded 70/30, blocky, wi th  
t h i n  mudstone 
Mudstone, b l a c k ,  massive 
Coal c l e a n ,  banded 60140, blocky, w i t h  
s l i g h t l y  conchoidal f r a c t u r e s ,  accesory  
p y r i t e  and c a l c i t e  v e i n l e t s  1-2mm 
t h i c k  
Coal d i r t y ,  banded 80/20, blocky and 
conchoidal  f r a c t u r i n g ,  accesory p y r i t e  
C o a l  c l e a n ,  banded 50/50 or b r i g h t ,  
rubbly ,  wi th  c layey  s i l t s t o n e  p a r t i n g s  
a t  60.8m 
Coal d i r t y ,  banded 60140, blocky, 
massive 
C o a l  c l e a n ,  banded 40/60, blocky and 
conchoidal  f r a c t u r e s ,  h a i r  t h i n  c a l c i t e  
v e i n l e t s  
C o a l  h i g h  ash, banded 20/80, blocky and 
conchoida l ,  accesory ca lc i te  
Sha le  c o a l y  and carbonaceous, w i t h  
s t r i n g e r s  of b r i g h t  c o a l  l c m  t h i c k ,  
dark  grey  t o  b lack ,  f i n e  gra ined  p y r i t e  
band about  2cm t h i c k  paral le l  t o  
bedding 
Clays tone ,  dark grey or l i g h t  brown 
grey ,  wi th  calcareous s t r i n g e r s  
Coal d i r t y ,  banded 40/60, blocky-hackly 
f r a c t u r e d ,  minor c l ays tone  s t r i n g e r s  
and t r a c e  c a l c i t e  v e i n l e t s  
Claystone and s i l t y  c l ays tone ,  l i g h t  t o  
medium brown grey,  i n  lower p a r t  w i t h  
up t o  40% veins  of ca lc i te  t e c t o n i c a l l y  
d i s t u r b e d ,  occas iona l  l i g h t  b l u e  green  
a l t e r a t i o n  ( c h l o r i t e ? )  
C o a l  d i r t y ,  banded 60/40, blocky t o  
hackly  or conchoidal f r a c t u r e s ,  
accesory  ca l c i t e ,  l c m  t h i c k  s i l t s t o n e  
p a r t  i ng 
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DH-83-5 

Depth 

From T o  
( m )  (m) 

63.4 63.5 

63.5 63.54 
63.54 63.6 

63.6 63.62 
63.62 63.7 

63.7 63.72 

63.72 64.5 

64.5 64.8 

64.8 64.9 

64.9 65.0 

65.0 65.4 
65.4 65.5 

65.5 65.65 

65.65 65.7 

65.7 65.75 

65.75 65.85 

65.85 66.05 

66.05 66.8 

66.8 67.7 
67.7 68.8 

68.8 69.0 

Li thology 

Coal c l e a n ,  banded 80/20, c a l c i t e  v e i n  
2mm t h i c k  
Coal d i r t y ,  banded 50/50 
Shale c o a l y  and carbonaceous, w i t h  c l e a n  
coal s t r i n a e r s  and i n t e r m i t t e n t  t h i n  2 ~~ ~ 

i n t e r b e d s  of s i l t s t o n e  or  very f i n e  
gra ined  sands tone  
Coal d i r t y ,  banded 60/40 
Shale  carbonaceous,  dark grey,  w i th  20% 
b r i a h t  c o a l  s t r i n a e r s  

2 ~ 

C o a l  d i r t y ,  bandei  30/70, accesory c a l -  
c i t e  
C o a l  c l e a n ,  banded 80/20, blocky, ca l c i t e  
ve ins  and t r a c e  ca lc i te  g r a i n s ;  t h i n  

d i l t s t o n e  p a r t i n g s  a t  64.2111 
Shale  carbonaceous,  b lack ,  wi th  f i n e  
sand s i z e d  c a l c i t e  g r a i n s  
Clays tone ,  light-medium grey,  w i t h  
s t r i n g e r s  of l i m e  mudstone 
Shale  coa ly ,  b l ack ,  w i th  30% b r i g h t  c o a l  
s t r i n g e r s  

& l i g h t  t o  medium grey  brown, 
accesory  ca lc i te ,  t r u e  t h i c k n e s s  l c m  
C o a l  c l e a n ,  b r i g h t  or banded 60/40, 
blockv and conchoidal 

*Coal d i r t  , banded 20/80, broken 

C o a l  a i r t y ,  banded 40/60, w i t h  s i l t y  
c l a y  s t r i n g e r s  
Clays tone  s i l t y ,  l i g h t  to  medium grey,  
w i t h  coa l  s t r i n g e r s  3 m  t h i c k  
Sha le  carbonaceous,  b lack ,  w i t h  coa l  
s t r i n g e r s  
Coal c l e a n ,  banded 70/30 t o  10/90, 
p a r t i a l l y  powdered 
C o a l  c l e a n ,  banded 50/50, blocky and  
powdered - 
Coaldirty, broken t o  powdered 
Coal c l e a n ,  banded 30/70, hackly t o  con- 
c h o i d a l  

~ 

Clays tone ,  dark grey t o  b lack ,  i n t e r -  
bedded wi th  t h i n  s i l t s t o n e  o r  very f i n e  
g ra ined  sands tone ,  accesory c a l c i t e  
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DH-83-5 

Depth 

From To 
(m) ( m )  

69.0 69.15 

69.15 69.4 

69.4 69.8 

69.8 73.8 

73.8 74.5 

74.5 78.0 
78.0 81.6 

81.6 83.95 

83.95 84.1 

84.1 86.7 

86.7 87.2 

8 7 . 2  96.6 

Li thology 

C o a l  d i r t y ,  banded 40/60, blocky o r  
powdered, m i n o r  s i l t s t o n e  s t r i n g e r s  and 
accesorv  ca lc i te  
Coal c l e a n ,  banded 80/20, blocky and 
conchoida l ,  p y r i t e  aggrega tes  around 

~~ _ _  - 69.3m 
Gradat iona l  con tac t  between coal and 
sands t o n e  
Sandstone medium t o  coarse gra ined ,  
poor ly  t o  moderately s o r t e d ,  subrounded 
g r a i n s ,  disseminated p y r i t e ,  ca lc i te  
cementat ion and minor ve in ing  
Fin ing  upwards sequence: coarse gra ined  
poor ly  s o r t e d  sandstone a t  base t o  f i n e  
g ra ined  w e l l  s o r t e d  sandstone a t  top ,  
medium g rey  w i t h  orange s t a i n ,  minor 
c a l c i t e  ve in ing  
Sandstone coarse gra ined ,  with pebbles  
Sandstone medium t o  coarse g ra ined ,  l i g h t  
g r e e n i s h  g rey ,  massive, very competent, 
w i th  very  f i n e  p y r i t e  g r a i n s  throughout 
Sandstone medium gra ined ,  poor ly  t o  
moderately s o r t e d ,  poor ly  developed 
beddina ., 
S i l t s t o n e ,  b l ack ,  wavy sha rp  contact  with 
above u n i t  
Sandstone f i n e  t o  coarse gra ined  ( g r a i n  
s i z e  i n c r e a s e s  upwards wi th in  t h e  u n i t ) ,  
w e l l  s o r t e d  and wel l  bedded i n  f i n e  
g ra ined  p o r t i o n ,  poorly s o r t e d  and 
massive i n  coa r se  grained p o r t i o n ,  minor 
ca lc i te  ve ins  
S i l t s t o n e ,  dark brown,  sha rp  c o n t a c t s  
w i t h  upper and l o w e r  u n i t s  
Sandstone of varying g r a i n  s i z e ,  moder- 
a t e l y  t o  poor ly  s o r t e d  and bedded, minor  
carbonaceous laminae a t  the base: s i l t -  
s t o n e  a t  88.9-90.0m. conglomerates a t  
91.1-91.2m and 91.4-91.6m, mudstone with 
coa ly  wisps a t  91.7-91.75m 
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DH-83-5 

Depth 

From TO 
( m )  ( m )  

96.6 97.5 

97.5 108.1 

108.1 111.8 

111.8 1 1 2 . 1  

1 1 2 . 1  125.4 

125.4 125.5 

125.5 130.1 

130.1 133.0 

133.0 143.1 

143.1 175.9 

Li thology 

S i l t s t o n e ,  dark brown t o  b lack ,  with coal 
s t r i n g e r s  and f i n e  gra ined  sandy specks ,  
i n c r e a s i n g  sand conten t  towards base 
Sandstone coa r se  gra ined  a t  base f i n i n g  
upwards t o  f i n e  gra ined  a t  top, massive,  
minor t h i c k  ca lc i te  ve ins ,  poor ly  t o  w e l l  
s o r t e d  
Sandstone of varying g r a i n  s i z e ,  l i g h t  to  
dark g rey ,  u s u a l l y  massive, with minor 
ca l c i t e  ve in ing  
S i l t s t o n e ,  mott led medium green grey t o  
dark  grey ,  i n t e n s i v e l y  f r a c t u r e d  and 
i n f i l l e d  wi th  c a l c i t e  
Sandstone f i n e  t o  coa r se  gra ined ,  moder- 
a t e l y  t o  poor ly  s o r t e d ,  m e d i u m  green  
g rey ,  u s u a l l y  massive 
S i l t s t o n e  s h a l y ,  laminated, with sand- 
s t o n e ,  s o m e w h a t  m t t l e d ,  dark grey  to  
b l ack  
Sandstone f i n e  t o  coa r se  gra ined ,  pebbly 
a t  129.4-129.45m, poorly to  moderately 
s o r t e d ,  most ly  massive with i n t e r m i t t e n t  
l amina t ion  
Sandstone f i n e  t o  medium g ra ined ,  medium 
t o  dark grey ,  moderately s o r t e d ,  w i t h  
c o a l i f i e d  p l a n t  fragments and minor c a l -  
c i t e  ve in ing  
Sandstone f i n e  t o  medium g ra ined ,  coa r se  
g ra ined  a t  133.0-133.8m, massive wi th  
poor ly  developed bedding a t  some i n t e r -  
v a l s ,  medium t o  dark grey,  i n t e n s i v e l y  
veined a t  137.7-139.0m 
Sandstone f i n e  gra ined  w i t h  occas iona l  
v e r y  coa r se  gra ined  i n t e r b e d s ,  poor ly  
developed bedding, minor p l a n t  and c o a l y  
fragments ,  medium or dark  grey,  u s u a l l y  
w e l l  sorted: numerous ca lc i te  ve ins  a t  
145.6-147.2m. 148.4-148.7m, 159.3-159.4m, 
minor ca lc i te  ve in ing  throughout t h e  
whole u n i t  

T.D. a t  175.9m 
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DH-83-6 

Depth 

F r o m  TO 
( m )  ( m )  

0.0 16.2 
16.2 24.1 

24.1 25.3 

25.3 27 .2  

27 .2  27.3 
27.3 27.6 
27.6 34.6 

34.6 34.8 
34.8 40.5 

40.5 41.2 

41.2 42.8 

42.8 45.1 

45.1 46.3 

46.3 47.7 

47.7 47.8 

47.8 48.3 

48.3 49.3 
49.3 49.4 

49.4 49.7 
49.1 49.8 

Li thology 

Overburden, no co re  
Sandstone medium gra ined ,  medium t o  l i g h t  
grey ,  poor ly  s o r t e d ,  subrounded g r a i n s ,  
less than 2 %  g r a i n s  2-6mm, d iscont inuous  
c a l c i t e  v e i n l e t s  
Sandstone very  coarse  gra ined  t o  conglom- 
erate ,  g r a i n s  up t o  6 m  subangular ,  
mot t led  g reen  grey 
Sandstone medium gra ined ,  medium grey ,  
moderatelv s o r t e d  subrounded a r a i n s  .. - 
Claystone s i l t y ,  b lack  
Conglomerate 
Sandstone conglomerat ic ,  l i g h t  o l i v e  
green ,  c a l c i t e  cemented, b lue  grey 
Breccia t e c t o n i c  
Sandstone ve ry  coarse  g ra ined ,  l i g h t  
grey ,  ca lc i te  cemented, subrounded t o  
subangular  g r a i n s  and fragments 
Sandstone m e d i u m  to  coarse  gra ined ,  dark  
g rey ,  poor ly  s o r t e d ,  i r r e g u l a r  and d i s -  
cont inuous b lack  s h a l e  l aminae  and car- 
bonaceous  fragments,  convoluted lamina of 
banded p y r i t e  
Sandstone coarse t o  very coarse  g ra ined ,  
poor ly  s o r t e d ,  medium grey ,  mudstone 
c las ts  
Sandstone medium g ra ined ,  l i g h t  t o  medium 
g rey ,  mudstone fragments and s o m e  p y r i t e  
S i l t s t o n e ,  b lack ,  d i s t i n c t i v e l y  l a m i -  

Coal c l e a n ,  banded 50150, conchoidal  
f r a c t u r e s ,  2 c m  black c l ays tone  S p l i t  
Coal c l e a n ,  blocky and conchoidal f r a c -  
t u r e s  

- nated ,  competent 

~ .~ .~ 

Coal d i r t y ,  banded 20/80, blocky, minor 
c l a y s t o n e  s p l i t s  
Coai c l e a n , -  banded 70130, blocky 
Coal c l e a n ,  b r i g h t ,  hackly,  2 c l a y s t o n e  
s p l i t s  3cm thick each 
Coal c l e a n ,  banded 60140, blocky 
Shale carbonaceous,  b lack ,  r e s i s t a n t ,  
w i t h  4 coal s t r i n g e r s  
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DH-83 -6 

Depth 

From To 
( m )  ( m )  

49.8 50.1 

50.1 50.9 

50.9 50.95 
50.95 51.12 
51.12 51.3 
51.3 51.8 
51.8 51.80 

51.88 52.24 

52.24 53.6 

53.6 53.95 
53.95 54.96 

54.96 55 .2  

55.2 55.3 
55.3 55.36 
55.36 55.82 
55.82 56.06 

56.06 56.1 

56.1 56.6 

56.6 57.14 
57.14 58.0 

58.0 58.15 
58.15 58.5 

58.5 59.5 

59.5 59.68 
59.68 59.8 
59.8 60.16 

Li thology 

S i l t s t o n e ,  dark brown grey,  with sand- 
s t o n e  laminae and d iscont inuous  coa l  
wisps and s t r i n g e r s  
Coal c l e a n ,  banded 60/40, blocky, 
f r i a b l e  

- 
Coal h i s h  a! 
Clays 
Coal 

- sh,  broken, f r i a b l e  
tone  s i l t y  - 

_ _ _ ~  c l e a n ,  b r i g h t ,  blocky, b r i t t l e  
C o a l  h i g h  ash and d i r t y  coal 
Coal c l e a n ,  b r i g h t ,  b r i t t l e ,  blocky w i t h  
some conchoidal  f r a c t u r e s  

. 
t' 

Clays tone  coa ly ,  with i n t e r m i t t e n t  c a l -  
c i t e  ve ins  
C o a l  c l e a n ,  banded 80/20, blocky and - conchoidal ,  accesory c a l c i t e  
s i l t s t o n e ,  w i t h  c o a i  s t r i n g e r s  

'Coal h i  h a sh ,  with s t r i n g e r s  of c l e a n  
*coal and s i l t s t o n e  p a r t i n g  
Claystone ca l ca reous ,  l i g h t  to  m e d i u m  
brown 
C o a l  c l e a n ,  b r i g h t ,  blocky, b r i t t l e  
Bone coal, impregnated w i t h  15% p y r i t e  / 0' ~~ 

1. C o a l  d i r t y ,  powdered 
S i l t s t o n e  coa ly ,  dark grey to  b l ack ,  w i t h  
coal s t r i n g e r s  
Coal c l ean ,  b r i g h t ,  blocky, b r i t t l e ,  
accesory  c a l c i t e  alonq c l e a t s  
C o a l  di;ty, wi th  s t r i n g e r s  of c l e a n  coal 
and minor p a r t i n g s  
Coal c l e a n ,  banded 30/70, blocky 
C o a l  h igh  a sh ,  blocky, hackly,  with l c m  
p y r i t e  band 
Clays tone  s i l t y ,  with coa l  s t r i n g e r s  
Claystone,  l i g h t  grey brown, wi th  c o a l  
wisps and mott led c a l c i t e  ve ins  
Shale  carbonaceous, with wisps of b r i g h t  
c o a l  

- 

S i l t s t o n e  coa ly  
S i l t s t o n e  coa ly ,  with coa l  s t r i n g e r s  
Claystone carbonaceous and coa ly ,  w i t h  
coal s t r i n g e r s  
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DH-83-6 

Depth 

From To 
(m) ( m )  

60.16 60.4 

60.4 60.65 

60.65 60.84 

60.84 61.75 
61.75 62.84 
62-84 63.22 

63.22 63.6 

63.6 63.8 

63.8 64.26 
64.26 64.78 

64.78 65.64 

65.64 66.28 
66.28 66.52 

66.52 67.14 
67.14 67.84 

67.84 68.06 

68.06 68.94 
68.94 69.44 

69.44 70.54 

70.54 71.48 

71.48 71.55 

71.55 72 .12  

Li thology 

- C o a l  h i g h  ash, banded 60/40, with c l e a n  
c o a l  s t r i n s e r s  
Coal h i g h  ash, w i t h  s i l t s t o n e  p a r t i n g s  
and clean coa l  s t r i n g e r s ,  accesory p y r i t e  
nodules ..- ._ 

Coal d i r t y  t o  h igh  ash, with s t r i n g e r s  of 
a c l e a n  coa l  and s i l t s t o n e  p a r t i n g s  

Clays tone  s i l t y ,  w i t h  c l e a n  coa i  

C o a l  h i g h  ash ,  blocky, w i t h  numerous 
s t r i n g e r s  of c l e a n  coa l  
Coal c l e a n ,  w i t h  s t r i n g e r s  of d i r t y  coa l  
and numerous c a l c i t e  ve ins  
C o a l  d i r t y ,  banded 80/20, blocky and 
conchoidal  f r a c t u r e s ,  b r i t t l e  

dCoal c l e a n ,  b r i g h t ,  b r i t t l e ,  blocky 

3.0' 

S i l t s t o n e  carbonaceous 
Coal d i r t y  and high ash, w i t h  coal 
s t r i n g e r s  
S i l t s t o n e ,  l i g h t  to  medium grey,  w i t h  
carbonaceous wisps,  coal s t r i n g e r s  and 
ca l c i t e  ve ins  
Shale carbonaceous, w i t h  coal s t r i n g e r s  

accesory  ca lc i te  bands 
Shale carbonaceous,  with coa l  s t r i n g e r s  
Coal d i r t y ,  with high ash and c l e a n  coal 
bands,  blocky t o  hackly,  accesory  c a l -  
c i t e  

- = d i r t y ,  banded 60/40. blocky, 

-- 
__. ~ 

S i l t s t o n e ,  l i g h t  t o  medium grey ,  w i t h  
carbonaceous s t r i n g e r s  
Coal d i r t y ,  crushed 

a r e v  
- S i l t s t o n e  carbonaceous,  l i g h t  t o  med ium 

_I- - z  

S i l t s t o n e  carbonaceous,  w i t h  coa l  
s t r i n q e r s  
S i l t s t o n e  carbonaceous,  w i t h  coal 
s t r i n g e r s ,  ca lc i te  v e i n  5mm thick and 
p y r i t e  nodules 2cm i n  diameter  
S i l t s t o n e  coa ly ,  w i t h  coa l  s t r i n g e r s  and 
accesory  p y r i t e  - C o a l  c l e a n ,  banded 30/70, hackly  
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DH-83-6 

Depth 

From To 
( m )  ( m )  

72.12 72.68 

72.68 72.96 

72.96 73.4 

73.4 75.0 
75.0 75.48 
75.48 75.84 
75.84 76.28 

76.28 76.64 

76.64 77.64 
77.64 78.54 

78.54 79.29 
79.29 79.48 

79.48 79.96 
79.96 80.68 

80.68 80.85 

80.85 81.52 

81.52 82.04 

82.04 83.15 

83.15 83.76 
83.76 84.25 

84.25 85.0 

85.0 85.2 

Lithology 

S i l t s t o n e  carbonaceous, with coal 
s t r i n g e r s  and numerous c a l c i t e  coa ted  
s l i c k e n s i d e s  
C o a l  c l e a n ,  banded 80/20, blocky and con- 
c h o i d a l  
Clays tone  carbonaceous, l i g h t  t o  medium 
brown grey ,  w i t h  carbonaceous wisps and 
accesory  c a l c i t e  
Claystone as above, crushed c o r e  
Coal h igh  ash ,  with c l e a n  coa l  s t r i n g e r s  
Shale  coa ly ,  with coa l  s t r i n g e r s  

l a y e r s  of dark grey coaly s h a l e  

medium brown grey  
Coal c l e a n ,  banded 20/80, broken 
S i l t s t o n e  carbonaceous, with coal 
s t r i n g e r s  
Coal c l e a n ,  powdered 
Claystone t o  coa ly  c l ays tone ,  l i g h t  grey  
brown, w i t h  carbonaceous s t r i n g e r s  and 
w i s p s  

- C o a l  d i r t y ,  wi th  coa l  s t r i n g e r s  and 

. S i l t s t o n e  and coa ly  s i l t s t o n e ,  l i g h t  t o  

c o a i  c l ean ,  b r i g h t ,  powdered 
Coaldirty, banded 80/20, blocky and q?' conchoidal  ~~~~ ~~ ~ 

. S i l t s t o n e ,  l i g h t  brown g rey  mot t led ,  with 
t e c t o n i c a l l y  d i s tu rbed  c a l c i t e  ve in ing  
and carbonaceous w i s p s  
Coal d i r t y ,  wi th  s i l t s t o n e  sp l i t s  and 
c l e a n  coa l  s t r i n a e r s  .. 
, S i l t s t o n e ,  medium grey to  dark grey,  w i t h  

c a l c i t e  v e i n  
C o a l  c l e a n ,  b r i g h t ,  w i t h  coa ly  s i l t s t o n e  
p a r t i n s s  - 
S i l t s t o n e  coa ly ,  w i t h  coa l  w i s p s  
Shale carbonaceous,  with coal wisps and 
i n t e r m i t t e n t  c a l c i t e  ve ins  
S i l t s t o n e  c layey ,  dark brown grey  t o  
b lack  
Coal h i g h  a s h ,  w i t h  numerous ca lc i te  
v e i n l e t s  and s t r i n g e r s  of c l e a n  coa l  

4 

- 23 - 



DH-83-6 

Depth 

( m l  ( m )  
From TO 

85.2 88.0 
88.0 88.18 

88.18 88.8 
88.8 88.98 

88.98 89.31 

89.31 89.67 

89.67 89.98 

89.98 90.26 

90.26 92.36 

92.36 94.44 

94.44 95.1 
95.1 98.8 

98.8 112.09 

112.09 115.4 

115.4 115.95 

115.95 116.6 

116.6 116.8 

116.8 122.4 

L i  tho logy  

Coal c l e a n ,  b r i g h t ,  blocky 
Coal h i g h  ash, banded 40/60, hackly  t o  
conchoida l ,  competent 
C o a l  c l e a n ,  banded 50/50. blocky 

carbonaceous wisps and rare c a l c i t e  
ve ins  
C o a l  c l e a n ,  banded 60/40, with  s t r i n g e r s  
of h i a h  ash coa l  and minor c a l c i t e  

3 S i l t s t o n e ,  l i g h t  g rey i sh  brown, with 

$Ii  E%ii?gh a s h ,  with coal and mudstone 
s t r i n q e r s  
C o a l  d i r t y ,  banded 30/70, blocky, m i n o r  
c a l c i t e  ve in ing  and accesory p y r i t e  

rl Sha le  s i l t y  carbonaceous, b l ack ,  with 
m i  nor ca lc i te  
C o a l  c l e a n ,  banded 60/40, blocky and 
conchoidal  f r a c t u r e s ,  broken t o  crushed 
C o a l  d i r t y ,  with s t r i n g e r s  of c l e a n  and 
h igh  ash coal, blocky, minor s h a l e  
p a r t i n g s :  mechanical and o p t i c a l  c o n t a c t s  
are poor 

Claystone s i l t y ,  dark grey t o  b l a c k ,  
ca lc i te  v e i n l e t s  (some ve ins  up t o  2.5cm 
t h i c k )  

-Shale  coa ly ,  b l ack ,  with coa l  s t r i n g e r s  

~~ ~ 

S i l t s t o n e ,  mot t led  l i g h t  t o  dark grey,  
in te rbedded  with c l ays tone ,  b i o t u r b a t e d ,  
w i th  p y r i t e  accumulations ( less than  1%) 
and ca lc i te  v e i n l e t s  
Mudstone, dark grey t o  b l ack ,  minor cal- 
c i t e  ve in ing  
Mudstone, dark grey t o  b lack ,  f o s s i l i -  
f e rous ,  w i t h  numerous pelecypods o r  
brachyopods 
Mudstone s i l t y ,  dark grey t o  b lack ,  w i th  
c a l c i t e  s t r i n g e r s  and v e i n l e t s  
Mudstone carbonaceous,  mott led dark brown 
and dark grey  
S i l t s t o n e - a n d  sandstone f i n e  g ra ined  
in t e rbedded ,  mot t led  l i g h t  grey t o  b l ack ,  
t h i c k  c a l c i t e  v e i n  
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DH-83-6 

Depth 

( m )  ( m )  
From T O  

122.4 124.1 
124.1 125.0 

125.0 129.0 

129.0 129.4 

129.4 131.38 

131.38 133.45 

133.45 141.2 

141.2 141.4 

141.4 142.0 
142.0 142.2 

142.2 155.3 

155.3 162.5 
162.5 166.4 

166.4 169.3 

169.3 171.9 

171.9 173.3 

173.3 185.0 

Li thology 

Mudstone, dark grey  t o  b l ack ,  competent 
C o a l  h igh  ash ,  powdered t o  broken, with 
medium brown arev mudstone wart ina ~- 
Sandstone f i n e  g ra ined ,  motkled l i g h t  
g rey  t o  b l ack ,  interbedded with s i l t s t o n e  
and minor mudstone 
Mudstone carbonaceous,  medium g rey i sh  
brown t o  b l ack ,  accesory c a l c i t e  ve ins  
Coal h igh  a sh ,  massive,  p a r t i a l l y  broken 
and crushed 
S i l t s t o n e ,  medium-dark grey,  s l i g h t l y  
b i o t u r b a t e d .  interbedded w i t h  verv f i n e  
g r a i n e d  sands tone  
Sandstone f i n e  gra ined ,  l i g h t  grey ,  cal- 
c i t e  ve ined ,  interbedded w i t h  s t r i n g e r s  
of l i q h t  brown s i l t y  mudstone 
Mudstone c a r b o n a c e o b ,  dark grey t o  
black. wi th  ca lc i te  v e i n l e t s  and accesorv - 
p y r i t e  
C o a l  d i r t  , banded 60/40. broken 
d a r b o n a c e o u s ,  l i g h t  t o  medium 
grey ,  wi th  f i n e  gra ined  sandstone l aminae  
and s t r i n g e r s  of black mudstone. calci te  
v e i n l e t s  
Sandstone f i n e  t o  medium gra ined ,  l i g h t  
t o  medium arev.  with c a l c i t e  ve ins  and 
v e i n l e t s ,  Interbedded with coarse g ra ined  
poor ly  s o r t e d  sandstone l i g h t  t o  medium 
arev 
Sanastone same as above, g reen i sh  grey  
Sandstone f i n e  g ra ined ,  medium t o  dark 
arev. c a f c i t e  veined 
Sanastone coarse gra ined ,  poor ly  s o r t e d ,  
I i a h t  a r e v .  w i t h  c a l c i t e  ve ins  -~. -  _ I ~ . ~ .  
Sandstone medium g ra ined ,  moderately t o  
w e l l  s o r t e d ,  l i q h t  o l i v e  qreen ,  wi th  - . 
ca lc i te  v e i n s  ~ ~~ ~ ~ -. ~ 

Sandstone s i l t y  f i n e  gra ined ,  medium t o  
aark grey ,  wi th  calci te  v e i n l e t s  
Sandstone f i n e  t o  coarse g ra ined ,  poor ly  
sor ted,  dark b l u e i s h  qrev. f o s s i l i f e r o u s .  
w i t h  b i ack  pebbles an& c i i c i t e  ve ins  

T.D. a t  185.0m 
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Depth 

From T o  
( m )  ( m )  

0.0 6.5 
6.5 21.4 

21.4 25.7 

25.7 31.3 

31.3 31.7 

31.7 55.4 

55.4 89.7 

89.7 94.5 

9 4 . 5  126.5 

126.5 128.4 

128.4 137.2 

137.2 143.0 

Li thology 

Overburden, no co re  
Conglomerate, dark green grey,  w i t h  
c las ts  t o  3-5cm i n  d iameter ,  in te rbedded  
w i t h  coa r se  poorly s o r t e d  sandstone l i q h t  
t o  medium grey  with volcanic  green frag-  
ments t o  2 c m  ~ ~ ~ ~~ 

Conglomerate, a s  above, t e c t o n i c a l l y  
a i s t u r b e d ,  w i t h  myloni t ic  zones a t  22.0 
and 24.0m medium t o  dark grey 
Sandstone f i n e  gra ined ,  green grey ,  
poor ly  sorted, wi th  conglomeratic laminae 
and ca lc i te  ve in ina  ~~~ ~~~~ ~~~ 

Conglomerate, mot t ied  grey,  t e c t o n i c a l l y  
T i s t u r b e d ,  wi th  c a l c i t e  ve in ing  
Conglomerate, dark grey wi th  dark green  
grey  c l a s t s ,  poorly s o r t e d ,  subrounded t o  
subangular  c las ts ,  poor bedding and 
massive c a l c i t e  veining:  interbedded w i t h  
s t r i n g e r s  of l i g h t  brown grey o r  dark 
grey  s i l t s t o n e  and l a y e r s  of coa r se  
g ra ined  moderately s o r t e d  sandstone 
Sandstone very coarse  gra ined ,  moderately 
s o r t e d ,  subrounded t o  subangular c las ts ,  
minor c l a c i t e  v e i  nina 
Conglomerate, medium>to dark grey,  poor ly  
sorted,  w i t h  cobbles of l i g h t  green  s l l t -  
s t o n e ,  subrounded c las ts ,  g ranu le s  of 
dark green  d e t r i t a l  g l a u c o n i t e ( ? ) ,  cal- 
c i t e  ve in ing  
Sandstone f i n e  gra ined ,  dark grey, w e l l  
t o  moderately s o r t e d ,  with laminae of 
f i n e  t o  medium gra ined  sandstone,  be l e -  
m n i t e s ( ? )  s p a r s e  throughout center of t h e  
u n i t ,  dominant ca lc i te  v e i n l e t s  (abundant  
a t  116.4-116.8m) 
Conglomerate, medium green grey ,  poor ly  
s o r t e d ,  subrounded t o  subangular  c l a s t s ,  
c l a s t s  a r e  o f t e n  c h l o r i t i z e d ,  grey f i n e  
t o  medium gra ined  sandy m a t r i x  
Sandstone very  f i n e  gra ined  s i l t y ,  l i g h t  
t o  medium grey ,  w i t h  abundant fragments 
of belemnites  ~~ ~~~~ ~~~~ 

S i l t s t o n e ,  dark grey,  i n t e r m i t t e n t  con- 
glomerati 'c laminae and mudstone 
s t r i n g e r s ,  c a l c i t e  veins  



DH-83 -7 

Depth 

( m )  ( m )  
From TO 

143.0 143.7 

143.7 147.7 

147.7 149.3 

149.3 154.2 

154.2 154.3 

154.3 156.3 

156.3 156.45 
156.45 159.4 

159.4 160.8 

160.8 161.3 

161.3 162.3 
162.3 162.55 

162.55 165.4 
165.4 166.3 

166.3 168.15 
168.15 168.6 

Li thology 

Conglomerate, poor J s o r t e d ,  subrounded 
t o  subangular  c l a s t s ,  medium t o  dark 

S i l t s t o n e ,  dark grey t o  black, wi th  in-  
t e r m i t t e n t  conglomeratic w i s p s  
Lahar,  l i g h t  t o  medium grey,  wi th  cobbles 
-pebbles of p o r p h y r i t i c  and a p h a n i t i c  
v o l c a n i c s  and b l u e i s h  qrey t u f f  

g r e y  

Conglomerate, medium grey- t o  black, i n -  
terbedded w i t h  b l u e  a rev  c l a v ,  wi th  d i s -  
tu rbed  c a l c i t e  ve ins  -an; p y r l t e  accumu- 
l a t i o n s  
Brecc ia ,  l i g h t  t o  medium grey s i l t s t o n e  
c l a s t s  i n  b lack  clayey mat r ix  
Mudstone, dark grey- t b  b l ack ,  wi th  
mot t led  b l u e i s h  a rev  laminae of t u f f  ( ? )  
a n d - f i n e  t o  coa r se  g ra ined  sandy p a r t i -  
cles and p y r i t e  accumulations 
L i m e  mud, l i g h t  t o  medium brown 
Mudstone, a s  a t  154.3-156.3m; b a s a l  part  
O t  t h  i s  u n i t  con ta ins  pebbles of por- 
u h v r i t i c  vo lcan ic s  _ _  
Conglomerate; clasts:  poor ly  s o r t e d  
coarse sands tone  l i a h t  a r ev  and w e e n  ~ ~ _ _ _ .  ~~ ~~ 

grey ,  subangular  to-sub;ouAded, pebble 
and cobble  s i z e d ;  matr ix:  s i l t s t o n e  t o  
c o a r s e  gra ined  sandstone,  dark grey ,  
ca lc i te  v e i n l e t s  
Sandstone c o a r s e  gra ined ,  moderately t o  
w e l l  sorted,  massive,  medium t o  dark 
Y - - I  
Conglomerate, as a t  159.4-160.8 m 
Sands tone  t i n e  to  medium qra ined ,  well  ~ ~~ - 
sorted,  medium qrey, massive,  minor cal- 
c i t e  and r a r e  p y r i t e  
Conglomerate, as a t  159.4-160.8 m 
S i l t s t o n e ,  dark grey t o  b lack ,  w i t h  
s t r i n g e r s  of l i g h t  b lue  grey  l i m e  mud and 
a zone of whi te  speckles, upper  boundary 
g r a d a t i o n a l  
Conglomerate, as a t  159.4-160.8 m 
S i l t s t o n e  and very f i n e  gra ined  sand- 
s t o n e ,  dark grey,  w e l l  s o r t e d ,  w-thin 
layers of granules  and pebbles near top ,  
ca lc i te  ve in ing  and accesory p y r i t e  
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DH-83 - 7 

Depth 

From TO 
( m )  ( m )  

168.6 172.5 

172.5 173.4 

173.4 174.2 

174.2 180.1 

180.1 181.9 
181.9 186.2 

186.2 186.6 

186.6 191.7 
191.7 194.1 

Li thology 

Sandstone medium t o  coarse g r a i n e d ,  
medium t o  dark green grey,  subangular  t o  
subrounded g r a i n s ,  poorly t o  moderately 
s o r t e d ,  d i spe r sed  fragments of belemnites  
and angular  t o  subrounded cobbles ,  minor 
c a l c i t e  ve in ing  
S i l t s t o n e ,  dark grey ,  massive,  i n t e r -  
m i t t e n t  sands tone  laminae, minor c a l c i t e  
ve in ing  
Sandstone f i n e  t o  medium gra ined ,  dark 
grey ,  subangular  to  subrounded g r a i n s ,  
wi th  i n t e r b e d s  of b lue  grey c l ays tone  or 
t u f f ( ? ) ,  c a l c i t e  ve in ing  
Sandstone medium t o  coarse  gra ined  with 
s p a r s e  pebbles, moderately s o r t e d ,  medium 
g r e e n i s h  grey,  subrounded g r a i n s ,  
massive 
Conglomerate, as a t  159.4-160.8111 
Volcanics ,  f e l d s p a r  phenocrys ts ,  medium 
t o  dark g rey  groundmass, occas iona l  xeno- 
l i t h s  
T e c t o n i c a l l y  d i s tu rbed  zone, h i g h l y  
sheared and h e a v i l y  c a l c i t e  veined,  
mot t led  whi te  t o  l i g h t  green grey,  f r a c -  
t u r e d  and broken core 
Volcanics  , as  a t  181.9-186.2111 
Volcanics i n t e r l a y e r e d  with s i l t y  clay- 
s t o n e  medium t o  dark qrey,  c a l c i t e  - -  
ve in ing  and pebbles  

T.D.  a t  194.1111 
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DH-83-8 

Depth 

From To 
( m )  ( m )  

0.0 11.0 
11.0 12.3 

12.3 13.4 

13.4 22.5 

2 2 . 5  24.6 

24.6 25.9 

25.9 30.0 

30.0 31.9 

31.9 33.6 

33.6 33.7 

33.7 34.1 

34.1 34.6 

34.6 34.9 

34.9 36.6 

36.6 36.85 

1 I? 
Li thology 

Overburden, no core 
Clays tone  s i l t y ,  medium grey, massive,  
minor ca lc i te  
S i l t s t o n e ,  medium grey,  massive,  rare 
ca lc i te  
Sandstone f i n e  g ra ined ,  medium grey ,  wel l  
s o r t e d ,  rounded to  subrounded g r a i n s ,  
s t r i n g e r s  of carbonaceous matter,  poor ly  
bedded 
Clays tone ,  l i g h t  brown, some ca lc i te  
coa ted  f r a c t u r e s  
Sandstone, as a t  13.4-22.5m: g r a d a t i o n a l  
c o n t a c t  w i th  underlying u n i t ,  s e v e r a l  
r e d d i s h  brown p l a n t  fragments a t  base of 
th i s  u n i t  
Clays tone ,  l i g h t  brown, with s e v e r a l  
carbonaceous in t e rbeds  and sandy or 
pebbly g r a i n s ,  some f r a c t u r e s  coated wi th  
ca lc i te  or c h l o r i t i z e d  mat r ix  
Sandstone medium t o  coa r se  gra ined ,  
moderately t o  poorly s o r t e d ,  subrounded 
g r a i n s ,  w i th  l a y e r s  of carbonaceous sand- 
s t o n e  
S i l t s t o n e ,  medium t o  dark brown grey,  
minor sands tone  laminae wi th  o r g a n i c  
matter,  h e a v i l y  f r a c t u r e d  w i t h  smooth 
po l i shed  calci te  coated conchoidal  s u r -  
f a c e s  
Mudstone carbonaceous, b lack ,  wi th  m i n o r  
coa ly  w i s p s ,  f r i a b l e ,  h e a v i l y  f r a c t u r e d  
wi th  po l i shed  conchoidal s u r f a c e s  
S i l t s t o n e ,  medium t o  dark brown grey ,  
ve ry  f r i a b l e ,  c a l c i t e  coated f r a c t u r e s  
Sheared zone wi th  po l i shed  fragments of 
s i l t s t o n e  and carbonaceous mudstone 
C o a l  c l e a n ,  b r i g h t ,  crushed and sheared ,  
3cm mudstone p a r t i n g  a t  c e n t r e ,  accesory  
ca lc i te  and p y r i t e  
S i l t s t o n e ,  medium t o  dark brown grey,  
i n t e n s i v e l y  sheared,  po l i shed  and ca lc i te  
coa ted  f r a c t u r e s  - C o a l  c l e a n ,  b r i g h t ,  minor s i l t s t o n e  
p a r t i n g s ,  sheared ,  traces of p y r i t e  
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Depth 

From To 
( m )  ( m )  

36.85 39.8 

39.8 41.0 

41.0 41.4 

41.4 41.5 

41.5 41.7 
41.7 45.5 

45.5 45.8 

45.8 46.1 
46.1 51.3 

51.3 51.6 
51.6 53.6 

53.6 53.9 
53.9 59.3 

59.3 61.4 

61.4 62.8 

62.8 67.3 

67.3 67.5 
67.5 67.6 
67.6 67.85 

67.85 68.3 

68.3 71.0 

Li thology 

Clays tone  s i l t y ,  medium t o  dark brown 
g rey ,  poor bedding, ca lc i te  ve in ing ,  very  
f r i a b l e  
Coal h i g h  ash, b r i g h t ,  very  f r i a b l e ,  
extremely sheared and pol i shed  
Sandstone ve ry  f i n e  gr-&ed s i l t y ,  medium 
brown. sheared.  D O l i s h e d  f r a c t u r e s  
C o a l  c l e a n ,  extremely sheared and 
p o l l s  hed 
~ 

B a s a l t  v e s i c u l a r ,  b lack  
Shale, dark brown to  b lack ,  very f r i a b l e ,  
p o l l s h e d  c a l c i t e  coated f r a c t u r e s  
S i l t s t o n e ,  medium t o  dark brown grey ,  
r e s i s t a n t ,  c a l c i t e  coated s l i c k e n s i d e d  
f r a c t u r e s ,  accesory p y r i t e  
Shale ,  dark brown t o  b lack ,  very  f r i a b l e  
-tone and s h a l e  in te rbedded ,  medium 
10 dark brown m a c k ,  ca lc i te  ve ined ,  
accesorv  w r i t e  - * -  
Breccia of s i l t s t o n e  and shale 
S i l t s t o n e  and mudstone in te rbedded ,  
medium t o  dark brown qrey,  po l i shed  cal- 
c i t e  coated su r faces , - acceso ry  p y r i t e  

~ ~~ 

Breccia 
S i l t s t o n e  and mudstone in te rbedded ,  as a t  
5 I - h--5 i .Gm - - - - - - . - ... 
Sandstone f i n e  t o  medium g ra ined ,  coarse 
g ra ined  a t  base  of t h e  u n i t ,  l i g h t  g rey ,  
subrounded, moderately s o r t e d ,  poor 
bedding, carbonaceous laminae 
Sha le ,  dark brown t o  b l ack ,  f r i a b l e ,  
smooth conchoidal  f r a c t u r e s  
Sandstone f i n e  t o  medium gra ined  i n t e r -  
bedded w i t h  s h a l y  s i l t s t o n e ,  l i g h t  g rey  
o r  brown grey  r e s p e c t i v e l y ,  w i th  l a y e r s  
r i c h  i n  o r a a n i c  d e b r i s  
C o a l  d i r t  , b r i g h t ,  powdered -d- c ean, b r i g h t ,  powdered 

b r i g h t ,  very  f r i a b l e ,  blocky,  
wi th  medium brown qrey  s i l t -  - -  

s t o n e  
Coal c l e a n ,  b r i g h t ,  crushed and powdered, 
b lockv  

37 
Interbedded s i l t y  c l ays tone ,  c layey  s i l t -  
s t o n e  and f i n e  gra ined  sandstone,  coal 
s t r i n g e r s  a t  t o p ,  minor c a l c i t e  ve in ing ,  
poor bedding - 
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Depth 

( m )  ( m )  
From T o  

71.0 71.5 

71.5 73.8 

73.8 73.82 
73.82 73.9 

73.9 74.15 

74.15 74.75 

74.75 74.9 
74.9 75.3 
75.3 78.0 

78.0 79.8 

79.8 81.9 

81.9 82.6 

82.6 82 .8  
82.8 89.1  

89.1 89.2 

89.2 91.5 

91.5 91.53 
91.53 92.5 

92.5 92.8 

Li thology 

Sandstone f i n e  gra ned, l i g h t  t o  medium 
g rey ,  w e l l  s o r t e d ,  subrounded g r a i n s ,  
carbonaceous material, s l i q h t l y  lami- - - 
n a t e d  
Same as a t  68.3-71.0m, sheared a t  73.1- - 73.2m 

, h e a v i l y  sheared,  b r i g h t  
sheared ,  with abundant ca lc i te  

v e i n s  
C o a l - c l e a n ,  banded 80/20, sheared a t  t o p  
and bottom, hackly-conchoidal 
S i l t s t o n e ,  medium t o  dark brown grey ,  
in te rbedded  w i t h  carbonaceous mudstone - 

, C o a l  h i g h  a s h ,  b r i g h t ( ? ) ,  powdered 
S i l t s t o n e ,  w i t h  coa l  s t r i n g e r s  
Mudstone and sandstone f i n e  t o  medium 
g ra ined  in te rbedded ,  medium t o  dark brown 
g rey  both, coa ly  and carbonaceous l a y e r s  
and fraqments ,  some c a l c i t e  ve in ing  
S i l t s tone  c layey ,  medium t o  dark grey 
brown. smooth f r a c t u r e s  
Sandstone f i n e  gra ined ,  medium grey ,  w e l l  
s o r t e d ,  rounded g r a i n s ,  c a l c i t e  ve in ing:  
g r a d a t i o n a l  contacf between 81.6-81.9m 
wi th  under ly ing  u n i t  
C l a  s t o n e ,  dark brown t o  black, w i t h  coal - t o  51mn t h i c k ,  ca lc i te  ve in ing  
Coal c l e a n ,  b r i g h t ,  broken 
In t e rbedded  c l ays tone ,  s i l t s t o n e  and 
sands tone  f i n e  t o  coarse  g ra ined ,  medium 
t o  dark  grey  o r  brown grey,  w i t h  coa l - -  
s t r i n g e r s  and c a l c i t e  v e i n l e t s ,  sheared 
a t  83.8-84.3m 
C o a l  c l e a n ,  banded 80/20, broken up and 
c r u s h e d ,  minor c a l c i t e  v e i n l e t s  
S i l t s t o n e  c layey ,  medium grey,  accesory  
ca lc i te  
Coal c l e a n ,  extremely sheared 
S i l t s t o n e  and s i l t y  c la  s t o n e  i n t e r -  
bedded, medium grey  h i g h l y  

- 
sheared 
Sandstone f i n e  gra ined  s i l t y ,  l i g h t  grey ,  
w e l l  s o r t e d ,  traces of carbonaceous 
m a t t e r ,  massive,  minor ca lc i te  ve in ing  
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DH-83-8 

Depth 

From To  
( m )  ( m )  

92.8 93.6 

93.6 97.6 

97.6 97.8 

97.8 98.3 

98.3 98.35 
98.35 99.7 

99.7 102.7 

102.7 104.5 

104.5 104.8 

104.8 106.9 

106.9 107.6 

107.6 108.4 
108.4 108.8 

Li thology 

Clays tone ,  medium grey,  sheared and 
br ecci a t e d  
S i l t s t o n e ,  medium brown grey,  in te rbedded  
wi th  very  f i n e  gra ined  sandstone of t h e  
s a m e  c o l o r ,  w i th  coa l  w i s p s  and ca lc i te  
v e i n l e t s  
Mudstone, b l a c k ,  very  f r i a b l e ,  polished 
and broken, wi th  minor coa l  wisps 
S i l t s t o n e ,  medium brown grey ,  minor coal 
wisps,  numerous c a l c i t e  coated f r a c t u r e s  
Mudstone, dark  brown t o  black,  crushed 
Sandstone very  f i n e  gra ined  s i l t y ,  medium 
g rey  and brown grey,  poor ly  s o r t e d ,  i n -  
t e r m i t t e n t  pods of c o a l ,  minor c a l c i t e  
v e i n s  
S i l t s t o n e  and c layey  s i l t s t o n e ,  medium t o  
dark g rey  brown, ca lc i te  veined, i n t e r -  
m i t t e n t  coa l  s t r i n g e r s  and pods, i n t e r -  
bedded wi th  s i l t y  sandstone a t  98.5- 
98.85m 
Mudstone, dark grey t o  b lack ,  h i g h l y  
sheared w i t h  po l i shed  s u r f a c e s ,  accesory  
c a l c i t e  
C o a l  c l e a n  t o  h igh  a sh ,  extremely sheared 
and po l i shed  
Clays tone ,  medium t o  dark brown t o  b lack ,  
wi th  minor coa l  fragments,  brecciated a t  
105.6-105.9m 
S i l t s t o n e ,  medium brown grey, in te rbedded  
w i t h  dark grey t o  b lack  mudstone, minor 
c a l c i t e  ve in ing  and carbonaceous debris 
Brecc ia ,  medium grey  
Mudstone, with coa l  s t r i n g e r s ,  h i g h l y  
sheared and broken 

T.D. a t  108.8111 
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DH-83-9 

Depth 

From To  
( m )  ( m )  

0.0 6.1 
6.1 8.2 
8.2 11.0 

11.0 11.6 

11.6 13.1 

13.1 13.5 

13.5 14.3 

14.3 14.6 

14.6 16.4 

16.4 16.5 

16.5 16.9 

16.9 17.6 

17.6 18.0 

18.0 20.3 

20.3 20.4 

20.4 21.4 

21.4 21.8 

Li thology 

Overburden, no core 
Triconed material ,  rubb le ,  mud 
S i l t s t o n e ,  dark brown, massive,  f r ac -  
t u r e d ,  broken core, accesory c a l c i t e  
ve in ing  
Sandstone s i l t y ,  dark brown, massive,  
minor  ca l c i t e  ve in ing ,  broken rubbly core 
i n  places, s t r o n g ,  4-5 hard  
S i l t - v e r y  f i n e  sandstone,  dark brown, 
broken core, rubble  
S i l t y  sands tone ,  black-dark grey wi th  
SDeCkles  or sand.  comwetent. S t rona .  4-5 

~~~ > .  . ~~ 
~~ 

hard ,  poor ly  developed bedding 
Sandstone, very  f i n e  gra ined ,  medium-dark 
grey ,  w e l l  s o r t e d ,  accesory c a l c i t e ,  very  
poor ly  developed bedding, marked w i t h  
occas iona l  s i l t y  beds 
S i l t y  sands tone ,  dark brown-black, well 
s o r t e d ,  wel l -poorly developed laminae,  
o f f s e t  and d i s t u r b e d  
S i l t ,  very  f i n e  sandstone,  medium grey  t o  
dark brown ( m o t t l e d ) ,  mainly broken core, 
accesory  calcite ve in ing  
S i l t s t o n e ,  dark  grey-black, h igh ly  
sheared ,  po l i shed  and conchoidal f r a c -  
t i ired _ _ _  -~~ 
S i l t y - v e r y  f i n e  sandstone,  medium t o  dark 
brown, w e l l  s o r t e d ,  mainly broken c o r e ,  

~ 

accesory  c a l c i t e  
Sandstone, very fine-medium g ra ined ,  
medium t o  dark brown grey,  poor ly  s o r t e d ,  
massive,  mostly broken fragments 
S i l t s t o n e ,  dark brown grey,  massive,  
competent 
Sandstone,  ve ry  f i n e - f i n e  g ra ined ,  dark 
grey ,  heav i ly  f r a c t u r e d  and i n f i l l e d  w i t h  
c a l c i t e ,  massive,  bedding not d i s t i n g u i -  
s h a b l e  ~ ~~~~ 

Sandstone f i n e - s i l t y ,  heav i ly  ca lc i te  
ve ined ,  broken core 
Very f i n e  s i l t y  sandstone,  dark brown 
qrev, moderately s t r o n q ,  broken rubb le  a t  - - -  
GasG-of u n i t  
Sandstone, medium-fine gra ined ,  dark grey  
t o  brown, poor ly  s o r t e d ,  massive-poorly 
developed bedding, s t r o n g  
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Depth 

( m )  (m) 
From To 

21.8 23.4 

23.4 25.5 

25.5 27.7 

27.7 28.0 
28.0 28 .7  

28.7 29.7 

29.7 30.3 

30.3 30.33 
30.33 30.7 

30.7 32.3 

32.3 32.7 

32.7 34.3 
34.3 34.5 

34.5 35.9 

35.9 37.7 

CORE DESCRIPTIONS I I? 
Li thology 

S i l t s t o n e ,  interbedded w i t h  t h i n  beds of 
very t i n e  sand, bedding poorly developed 
( d i s t u r b e d  or mot t l ed ) .  
Very f i n e - s i l t y  sandstone,  dark grey  
brown, w e l l  sorted,  poor ly  developed 
t h i n l y  laminated bedding, minor ca lc i te  
v e i n i n g ,  s t r o n g  
S i l t s t o n e ,  dark grey,  massive to  poor ly  
aeve loped  laminae,  minor ca l c i t e  ve ins  
and v e i n l e t s ,  sheared from 26.9-27.0m 
Broken co re ,  mainly s i l t s t o n e  
S i l t s t o n e ,  dark g rey ,  massive with minor 
c a l c i t e  v e i n l e t s  
S i l t - v e r y  f i n e  sandstone dark grey ,  
massive,  t o  very  poorly developed 
bedding, minor calci te  ve in ing  
V e r y  f i n e  sands tone  in te rbedded  w i t h  
s i l t s t o n e ,  m o t t l e d  l i g h t  grey-black, 
laminae w e l l  developed b u t  mott led,  
accesory  ca lc i te  v e i n l e t s  and p y r i t e  ~- 
accumulat ions 
S i l t y  c l a  s t o n e ,  l i g h t  grey ,  very weak 
S i l t s t b t  to  dark grey,  mot t led  
w i t h  minor  conc re t ions  
S i l t s t o n e ,  dark grey with f i n e  sandy 
g ranu les  i n  l o c a l i z e d  zones,  massive t o  
ve ry  poor ly  developed mott led bedding, 
moderat ly  ca lc i te  veined 
S i  l t y -ve ry  f i n e  sandstone,  l i gh t -da rk  
g rey ,  mo t t l ed ,  massive 
Rubble-broken core, mainly s i l t s t o n e  
S i l t s t o n e ,  dark grey-black, w i t h  ca lc i te  
i n f i l l e d  f r a c t u r e s  
S i l t s t o n e ,  mot t led  dark and l i g h t  grey  
w i t h  t ine-medium sand s i z e d  par t ic les  
d i s p e r s e d  throughout ,  bedding no t  d i s -  
t i n a u i s h a b l e  
Siliy-medium gra ined  sandstone,  dark grey  
and liaht ( m o t t l e d ) .  verv w o r l v  s o r t e d ,  > ~ - -  .~ ~ 

~~ 

anaular-subrounded;.masszv&, accesory  
ca ic i te  ve in ing ,  minor p y r i t e ,  minor- 
broken f o s s i l  fragments: belemnites? 
s t r o n g ,  5 hard  
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Depth 

( m )  ( m )  
From To 

37.7 37.8 

37.8 39.8 

39.8 40.1 

40.1 40.3 

40.3 40.9 

40.9 41.5 

41.5 41.7 
41.7 43.4 

43.4 44.7 

44.7 46.2 

46.2 46.9 

46.9 48.7 

48.7 49.4 

CORE DESCRIPTIONS 

Lithology 

Sheared f i n e  san  - s i l t s tone ,  t e c t o n  
d i s t u r b e d  ( ? ) ,  very  broken core - 
Clayey s i l t s t o n e ,  dark brown grey,  
massive. minor c a l c i t e  ve ins  and vein-  
l e t s ,  some very  poorly developed t h i n  
laminae of dark carbonaceous m a t e r i a l  
S i l t s t o n e  intermixed w i t h  fine-medium 
g ra ined  sands tone ,  poorly s o r t e d ,  
massive-poorly developed bedding, dark  
a rev .  

-Y  

&lCstone ,  dark brown grey w i t h  traces of 
sand g r a i n s ,  mott led:  p o s s i b l y  b i o t u r -  
b a t i o n  o r  slumping, minor c a l c i t e  vein- 
l e t s  
Sandstone, medium gra ined ,  m e d i u m  grey ,  
inoderatelv-ooorlv s o r t e d .  w i t h  dark b l u e  . ~~~ ~~~ L~ ~ -z ~~ 

~~ ~~ ~~~ ~ 

green  g r a i n s  of g l a u c o n i t e ( ? )  medium 
g r a i n ,  massive,  sed.  slumping prominent,  
m i n o r  conc re t ions  and belemnites  
S i l t s t o n e ,  dark grey-black, massive,  
s t r o n g ,  5 h a r d ,  upper con tac t  g r a d a t i o n a l  
and marked by w h i t e  speckly sand laminae 
Sandstone, fine-medium, massive 
F ine-coarse  gra ined  sand w i t h i n  s i l t s t o n e  
m a t r i x .  dark brown a rev  t o  b lack .  verv  
p o o r l y . s o r t e d ,  mottfed; heav i ly  beine; 
w i t h  c a l c i t e  wi th  occas iona l  c a l c i t e  
c las ts  and f o s s i l  fragment competent, 
s t r o n g ,  sharp b a s a l  con tac t  
Sandstone, f i n e  g ra ined ,  medium g r e e n i s h  
g r e y  w e l l  s o r t e d ,  subrounded, massive,  
minor c a l c i t e  v e i n l e t s  
Sandstone, f i n e  gra ined ,  dark grey-black 
w l t n  ca lc i te  v e i n l e t s  massive. w e l l  
s o r t e d ,  minor f o s s i l  fragments,  bele- 
mnites  
Sandstone,  fine-medium g ra ined ,  g reen i sh  
grey ,  w e l l  s o r t e d ,  massive,  minor c a l c i t e  
v e i n s  and v e i n l e t s  
S i l t s t o n e ,  mott led medium-dark grey  r 
g reen ,  massive,  veined with c a l c i t e ,  a l s o  
h e a v i l y  c a l c i t e  i n f i l l e d  zone 
S i l t s t o n e ,  dark grey-black, massive,  mino 
ca lc i te  ve in ing ,  i r r e g u l a r  slumped con- 
t a c t  w i t h  above u n i t  
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DH-03-9 

Depth 

From T o  
( m )  ( m )  

49.4 49.6 

49.6 53.3 

53.3 53.35 
53.35 57.0 

57.0 57.7 

57.7 63.3 

63.3 64.1 

64 .1  71.0 

71.0 71.5 
71.5 72 .2  

72.2 72.9 

72.9 73.7 

73.7 73.0 

73.0 75.4 

75.4 75.5 

75.5 76.7 

76.7 77.5 

Li thology 

S i l t y  muds ie, b lack ,  moderately weak, 
c a l c i t e  ve in ing ,  t e c t o n i c a l l y  d i s t u r b e d  
zone 
S i l t s t o n e ,  black, massive,  competent, 
s t r o n g ,  4-5 hard, ca lc i te  veined 
S i l t s t o n e ,  broken co re ,  f a u l t ( ? )  
S i l t s t o n e ,  as above: b lack ,  competent, 
s t r o n g ,  massive,  4-5 ha rd ,  moderately 

~ 

veined w i t h  c a l c i t e  
S i l t s t o n e ,  black w i t h  mot t led  c a l c i t e  
v e i n l e t s ,  sheared ,  moderately s t r o n g ,  
sharp b a s a l  con tac t  
S i l t s t o n e ,  b l ack ,  massive, with c a l c i t e  
v e i n s  and v e i n l e t s  a t  60.0 h i g h  ca lc i te  
c o n c e n t r a t i o n  trace f o s s i l s :  pelecypods 
and be lemni tes  
S i l t s t o n e ,  dark grey-black, very b r e c c i -  
ated t o  gouge, ( t e c t o n i c a l l y  d i s t u r b e d  
zone) h e a v i l y  i n f i l l e d  with c a l c i t e  
S i l t s t o n e ,  dark brown, massive w i t h  minor 
calci te  ve in ing  trace fossils:  bele- 
mni tes ,  l i g h t  ca lcareous  patches v i s i b l e  
when d r y  (up  t o  3cm d iame te r ) ,  s e v e r a l  
c a l c i t e  ve ins  1-2mm a p a r t  a t  55-60" t o  
core a x i s  ( j o i n t i n g ? )  
S i l t s t o n e ,  h e a v i l y  ca lc i te  veined 
S i l t s t o n e ,  dark brown-black, massive 
m i  nor carcite v e i n l e t s  
S i l t s t o n e ,  brown-black, heav i ly  c a l c i t e  
ve ined ,  mot t led  and b recc ia t ed  zones 
S i l t s t o n e ,  dark grey ,  massive,  minor 
ca l c i t e  v e i n l e t s  
As above b u t  mott led with c a l c i t e  ve ins /  
v e i n l e t s  
S i l t s t o n e ,  dark grey,  massive with cal- 
c i t e  ve ins  and v e i n l e t s  , minor f o s s i l s  : 
be1 emnites 
Mottled s i l t s t o n e ,  dark grey-black, cal- 
c i t e  i n f i l l e d  
S i l t s t o n e ,  medium-dark grey ,  minor 
o r g a n i c  wisps,  minor f o s s i l s :  belemnites  
and l i g h t  grey  ca lcareous  patches 
( v i s i b l e  when co re  is d ry )  
S i l t s t o n e ,  da rk  g rey  brown with abundant 
ca lc i te  ve ins  and v e i n l e t s  
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DH-83 -9 

Depth 

From To 
( m )  ( m )  

77.5 77.9 

77.9 78.45 

78.45 78.9 

78.9 79.7 

79.7 79.9 

79.9 80.45 

80.45 85.5 

85.5 85.6 

85.6 90.6 

90.6 91.5 

91.5 91.6 

91.6 94.6 

94.6 94.8 
94.8 95.3 

95.3 96.4 
96.4 98.8 

Li thology 

S i l t s t o n e ,  s irk grey  h 
aceous traqments 

t f ie carbon- 

Sil tstone,-medium-dark grey with mott led 
ca Lci te  v e i n s  _ _ _ _ _  ~ ~ 

Cla s t o n e ,  s h a r p  con tac t  with upper u n i t  & by minor detormation l i g h t  
g reen  grey-bluegrey, minor  ca lc i te  
v e i  n i  na 
SandstGne, medium-coarse g r a i n  dark grey- 
black, poor ly  s o r t e d ,  angular-subrounded 
massive.  trace f o s s i l s :  belemnites  
S i l t s t o n e ,  intermixed w i t h  medium-coarse 
g ra ined  sands tone ,  b l ack ,  abundant ca r -  
bonaceous fragments 
Sandstone, medium-fine gra ined ,  moder- 
a t e l y  s o r t e d ,  subrounded, accesory c a l -  
c i t e - v e i n s ,  trace p y r i t e ,  mass iye  
S i l t s t o n e ,  very  sharp con tac t  w i t h  above 
u n i t  5 1 -  , dark brown grey,  massive w i t h  
minor v e i n l e t s  and be lemni tes ,  minor 
carbonaceous fragments on some f r a c t u r e s  
S i l t s t o n e ,  dark grey-black, h e a v i l y  
veined w i t h  c a l c i t e  
S i l t s t o n e ,  dark grey  brown, mas ive ,  minor 
l i g h t  grey  ca lcareous  patches up t o  2cm 
i n  diameter  ( v i s i b l e  on dry co re )  minor 
be 1 emni t es 
S i l t s t o n e ,  dark brown grey ,  massive w i t h  
l a r s e  ova l  ca l ca reous  s i l t y  pa tches ,  
l i q k  g rey ,  up t o  5cm i n  d iameter ,  minor 
c a i c i t e  veins- and v e i n l e t s  
S i l t s t o n e ,  dark brown grey,  h i g h l y  f r a c -  
t u r e d  and i n f i l l e d  w i t h  c a l c i t e ,  4cm 
gouge a t  base 
S i l t s t o n e ,  dark grey,  massive w i t h  l i g h t  
g rey  ca l ca reous  pa tches ,  minor ca lc i te  
v e i n s ,  competent, 4-5 hard  
S i l t s t o n e  w i t h  c a l c i t e  ve ins  1.5cm t h i c k  
S i l t s t o n e ,  dark grey,  massive,  minor C a l -  
c i t e  v e i n l e t s ,  trace carbon fraqments .~ ~ ~ 

S i l t s t o n e ,  dark grey,  broken c o r e  
S i l t s t o n e ,  dark grey ,  massive,  minor 
ca lc i te  v e i n l e t s ,  minor belemnites  and 
ca l ca reous  nodules 
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DH-83-9 

Depth 

( m )  ( m )  
From TO 

98.8 98.82 

98.82 101.4 

101.4 101.5 
101.5 112.7  

1 1 2 . 7  113.2 

113.2 130.1 

113.1 130.4 11.3 

130.4 144.2 

144.2 146.7 

146.7 155.3 

Li thology 

Medium g r a i n  sand (whi te )  i n  s i l t s t o n e  
( b l a c k )  "matr ix"  , angular-subangular 
S i l t s t o n e ,  dark grey-massive,  w i t h  very 
minor  c a l c i t e  v e i n l e t s ,  also minor f i n e -  
medium s i z e d  sand g r a i n s  i n t e r s p e r s e d  and 
minor belemni tes 
S i l t s t o n e ,  dark g rey  
S i l t s t o n e ,  dark grey,  massive, i n t e r -  
sected w i t h  numerous t h i n  c a l c i t e  vein-  
l e t s  ~~ ~- 
S i l t s t o n e ,  as above, s t r o n g l y  sheared ,  
w i t h  aDundant c a l c i t e  v e i n l e t s  p a r a l l e l  
t o  shear p lanes  
S i l t s t o n e ,  da rk  g rey ,  mass ive ,  i n t e r -  
s e c t e d  w i t h  numerous t h i n  c a l c i t e  ve ins  
Coaly s h a l e  w i t h  c a l c i t e  specks and vein-  
l e t s  
S i l t s t o n e ,  medium grey,  massive w i t h  
numerous c a l c i t e  ve ins  
Same-as above, i n t e r s e c t e d  w i t h  many 
ca lc i te  v e i n i e t s ,  most of them angled 
under 30" t o  co re  a x i s  
S i l t s t o n e ,  dark grey ,  massive, i n t e r -  
sect~ea w i t h  numerous c a l c i t e  Veins _ _ _ _ _ _  ~~ ~ 

155.3 155.9 Sandstone, very  f i n e  g ra ined ,  massive,  
w i t h  mudstone rip-up c l a s t s ,  m e d i u m  g rey  

155.9 156.2 Sandstone, medium-coarse g ra ined ,  
massive,  dark  qrey ,  l oadcas t s  on t o p  

156.2 157.3 I n t e r l a y e r e d  s i l t s t o n e  dark grey  and 

157.3 160.0 mudstone, dark grey,  p a r t i a l l y  broken 

160.0 161.0 S i l t s t o n e ,  medium grey wi th  g r e 2 t  many 

sands tone  very  r i n e  gra ined ,  medium g rey  

i n t o  p i eces  

c a l c i t e  v e i n l e t s ,  m o s t  under 16 t o  core 

161.0 165.2 
a x i s  
S i l t s t o n e ,  m e d i u m  and dark grey w i t h  
i n t e r m i t t e n t  i r reqular  network of c a l c i t e  - 
v e i n l e t s  

165.2 169.6 As above, wi th  more calci te  v e i n l e t s  
169.6 171.9 2.5 Coaly mudstone w i t h  c a l c i t e  specks 
171.9 173.5 S i l t s t o n e  w i t h  numerous c a l c i t e  v e i n l e t s  

m e d i u m  grey ,  mass ive  
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DH-83 -9 

Depth 

From TO 
( m )  (m) 

173.5  209.40 

Li thology 

s i l t s t o n e ,  massive,  m e d i u m  grey wi th  
i n t e r m i t t e n t  c a l c i t e  v e i n l e t  and r a r e  
sands tone  l a y e r s  and nodules 

T.D. a t  2 0 9 . h  
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2.0  TRENCH SURVEY 

During the d r i l l  hole survey, a permanent s t a t i o n ,  Q E D ,  was 
established on the high ridge t o  the northwest of the coal bowl. 
All trench locat ions were surveyed back t o  t h i s  point. A t a rge t  
was placed by Suncor on Q E D  b u t  was located approximately 2 metres 
south off the s t a t ion .  

A t o t a l  s t a t ion  instrument, a Topcon Model GTS-100, capable 
of reading angles t o  10 seconds and measuring distances t o  5 mm,  
was used f o r  the trench survey. 
u t i l i z e s  an infrared beam ref lected on t a rge t  by a s e t  o f  prisms. 

Table I l i s t s  the Universal Transverse Mercator (U.T.M.)  
coordinates f o r  a l l  trenches plus the elevation (A.S .L. ) .  The 
accuracy of the benchmark and the precision of the instrument 
allow the locations and  elevations t o  be shown t o  the f i r s t  
decimal place. The ta rge ts  were placed on numbered stakes located 
a t  one end (noted on t ab le )  o f  the trenches. 
John Fisher,  the locations were n o t  p l o t t e d  on the exis t ing map. 

The e lec t ronic  distance meter 

As requested by 



3.0 DRILL HOLE SURVEY 

Establishing primary control on the property and the subsequent 
surveying o f  the  d r i l l  holes was subcontracted t o  Donald E. Watson, 
a registered Bri t ish Columbia Land Surveyor. His l i s t i n g  of s t a t ion  
coordinates i s  included as Table 11. The l i s t i n g  o f  d r i l l  hole 
coordinates a re  shown on Table 111. I n  addi t ion,  a p l o t  o f  the 
survey i s  included in the Appendix ( 2  copies).  

This survey, in addition t o  the location of d r i l l  holes,  will 
provide on property control f o r  subsequent surveys f o r  mapping and  
future  work. 



4 . 0  MEASURED STRATIGRAPHIC SECTION 

A well exposed r idge,  'Pearson Ridge', borders the Coal Bowl 
on the southeast. Over f i v e  hundred  metres of s t r a t a ,  which includes 
three coal zones, were measured and described. U.T.M. coordinates 
f o r  coal trenches 2 7 ,  28 and  29,  which l i e  on the ridge,  provide 
approximate location f o r  the sect ion.  

The section was measured by compass and  tape with the assis tance 
of Dr. J .  Bartek and G .  Cave. Measurements were made along the r idge,  
azimuth and slope were recorded, and  trigonometric reductions t o  true 
s t r a t ig raph ic  thickness were made l a t e r  in  the of f ice .  

(or  s e t s  of beds) t h a t  may be cor re la tab le  over some distance.  
Correlations with d r i l l  holes should be attempted. 

described as they were logged in  de t a i l  by J .  Bartek and G .  Cave. 
These trenches and a l l  the other trenches showing good coal seams 
should be samples f o r  proximate analyses. 
of ash in the coal zones i s  needed f o r  determining the overall  
coal in the section which in turn i s  essent ia l  fo r  the economic 
evaluation of the property. 

Units were chosen as representing d i s t i n c t ,  recognizable beds 

The three coal zones occurring in the measured sect ion were not 

Obtaining the percent 



Trench 
No. 

83-1 
83-2 
83-3 
83-4 
83-5 
83-6 
83-7 
83-8 
83-9 
83-10 
83-11 
83-12 
83-13 
83-14 
83-15A 
83-15B 
83-16 
83-17 
83-18 
83-19 
83-20A 
83-208 

TABLE I 

SUNCOR INC. SUSTUT PROPERTY 

TRENCH U.T.M. COORDINATES AND ELEVATIONS 

Nor th ing  

6,238,707.7 
6,238,546.5 
6,238,769.8 
6,238,778.5 
6,238,782.1 
6,238,821.5 
6,238,810.4 
6,238,826.6 
6,238,846.8 
6,238,844.5 
6,238,854.2 
6,238,919.4 
6,238,752.6 
6,238,773.0 
6,238,780.9 
6,238,784.1 
6,238,744.4 
6,238,815.9 
6,238,841.2 
6,239,829.8 
6,239,100.3 
6,239,114.8 

Eas t i  ng 

648,885.2 
649,167.4 
649,136.6 
649,089.2 
649,093.1 
649,112.4 
649,114.7 
649,115.6 
649,099.1 
649,136 .O 

649,135.2 
649,199.5 
649,200.1 
649,215.2 
649,222.7 
649,226.7 
648,049.3 
649,211.2 
649,222.4 
648,533.6 
649,525.3 
649,525.3 

E l e v a t i o n  

1,721.1 
1,756.7 
1,680.9 
1,678.8 
1,679.0 
1,675.1 
1,676.4 
1,674.8 
1,669.0 
1,672.9 
1,671.6 
1,672.7 
1,685.6 
1,681.7 
1,678.7 
1,677.5 
1,682.5 
1,682.2 
1,679.7 
1,654.7 
1,572.9 
1,571.4 

Survey t o  end 
o f  Trench Noted 

Nor th  

Nor th  

East 

East 

Nor th-east  

Nor th  

Nor th -eas t  

Nor th  

Nor th-east  

South-east 

Nor th  

Nor th -eas t  

Nor th-east  

North-eas t 

Nor th-east  

Nor th-east  

Nor th -eas t  

North-eas t 

Nor th  

South-east 

Nor th  

Nor th  



TABLE I ( c o n t ' d )  

TRENCH COORDINATES (U.T.M.) AND ELEVATIONS (A.S.L.) 

Trench 
No. 

2 1  
22  
23 
24 
25 
26 
27 
28 
29 
30 

Nor th ing  

6,238,098.6 
6,238,109.6 
6,238,086.8 
6,238,086.8 
6,238,585.8 
6,238,758.3 
6,238,774.6 
6,238,810.7 
6,238,614.4 
6,241,317.4 

Eas t i  ng 

649,475.4 
649,465.4 
649,406.3 
649,406.3 
649,401.2 
649,651.6 
649,681.3 
649,723.3 
649,348.2 
646,036.6 

E l e v a t i o n  

1,772.0 
1,773.1 

1,758.8 ) 

1,758.8  ) 

1,806.0 
1,702.4 
1,693.1 
1,680.9 
1,769.7 
1.700.9 

End o f  Trench 
Surveyed 

South 

South 

P o i n t  o f  i n t e r s e c t i o n  
o f  two t renches.  

Nor th  
East 

East 

East 

Nor th  

Nor th -eas t  





























































'Legend 

c i e a n  coal ( 0 4 0 %  a s h )  

c a r b o n a c e o u s  s h a l e  and carbo?w.z?q& c lay  s t o n e  
[ 70-9Q% ash)  

breccia 

coal bloom 

o v e r b u r d e n  



TR-83-1 J u l y  16, 1 9 8 3  
Bartek, Cave 

N 

t r e n c h  a z i m u t h :  9 O  
scale : 1:50  

00-0.4m o v e r b u r d e n :  c l a y s t o n e  f r a g m e n t s  i n  coal bloom 

0.4-3.2m c l a y s t o n e ,  grey,  w i t h  l i m o n i t i c  s t a i n  on frac- 
8 t u r e s ,  numerous s l i c k e n s i d e s  

coal sample  No, 918 



I 
J u l y  1 6 ,  1983 
B a r t e k ,  Cave 

TR-83-2 

N 

1.5 m. 

t r e n c h  a z i m u t h :  350° 
scale : 1:20 

0.00-0.48m o v e r b u r d e n  

0.48-0.54m s h a l e  c a r b o n a c e o u s  

0.54-0.62m s a n d y ,  c l a y e y  
d 

0.62-0.80m s h a l e  c a r b o n a c e o u s  

0.80-1.40m s h a l e ,  g r e y ,  w i t h  l i m o n i t i c  s t a i n  on f r a c -  
t u r e s  ; 350/45W 

1.40-1.70m o v e r b u r d e n  

coa l  s a m p l e  N o .  1410 



TR-8 3- 3 July 16, 1983 
Bartek, Cave 

S I N  NE 

0 1 2 3 4 5 6 7 0 m  

trench azimuth: 52O 
scale : 1:50 

0.0-0.8m 

0.8- 0.9 5m 

0'. 95-2.6m 

2.6-3.9m 

3.9- 4. Om 

4.0-5.4m 

5.4-6.5m 

6.5-6.65m 

6.65-8. Om 

coal clean, dull 

claystone silty, pale grey, with a coal 
stringer in the centre 

rapidly changing thin layers of claystone, 
brittle coal and shale; 332/60W 

coaly shale 

siltstone, limonitic 

coal clean and high ash coal, dull, oxidized 

coaly shale 

claystone, shale and limonitic sand 

shale, dark grey 

coal sample No. 947  



TR-83-4 J u l y  16, 1983 
Bartek, Cave 

E SW 

trench azimuth: 0.0-2.5m 85O 

scale : 1:50 
2.5-4.3m 210° 

0.0-1.3m coal clean dull, with intermittent thin 
partings and slickensides 

1,. 3-1.8m shale coaly and carbonaceous; 334/68W 

1.8-2.2m claystone, medium grey, with few nodules 

2.2-2.4m shale carbonaceous, with limonitic stain 

2.4-2.55m coal bloom: possible fault location 

2.55-3.2m shale carbonaceous, limonite stained 

3.2-3.9m coal dirty, dull, banded; 320/75NE 

3.9-4.3m claystone, brownish greyr 3 cm of limonitic 
siltstone on base of this unit 

coal sample No. 1928 



TR-83-5 J u l y  1 6 ,  1983  
Bartek,  Cave 

sw NE 

m. 

t r e n c h  a z i m u t h :  62O 
sca le  : 1 : 5 0  

0 .0-0 .35m s h a l e ,  medium grey 

0 .35-0 .8m s h a l e  and c l a y s t o n e  

0.8-1.2m c o a l y  s h a l e ;  150/76W 

1.2-1 .45m c l a y s t o n e  

1 . 4 5 - 2 . 0  m s h a l e  

coal s a m p l e  No. 1903  
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TR-83-7 J u l y  1 6 ,  1983 
B a r t e k ,  Cave 

S 

N 
0.5 

0.0 

t r e n c h  a z i m u t h :  1 8 O  
scale : 1:20 

0.0-0.25m o v e r b u r d e n  

0.25-0.9m c o a l y  s h a l e  

0.9-1.8m coal d i r t y ,  d u l l  banded ,  w i t h  i n t e r m i t t e n t  
t h i n  s h a l e  p a r t i n g s ;  104/688 

1.8-2.0m c l a y s t o n e ,  l i g h t  g r e y  

coal  s a m p l e  N o .  925  



TR-83-8 J u l y  16, 1983 
B a r t e k ,  Cave 

W 
E 

1 

0 

0.0-0.9m 

0.9- 2.4m 

2; 4-3.8m 

3.8-4.2m 

4.2-4.5m 

4.5-4.6m 

4.6-5. lm 

5.1-5.45m 

2 3 4 5 m. 

t r e n c h  az imuth :  72' 
scale : 1:50 

c l a y s t o n e  s i l t y ,  g r e y ,  w i t h  i n t e r m i t t e n t  
n o d u l e s  

coal d i r t y ,  b r i g h t ,  w e a t h e r e d  

coal  d i r t y ,  b r i g h t ,  w e a t h e r e d ,  w i t h  numerous 
t h i n  p a r t i n g s :  132/56SW 

s i l t s t o n e  c l a y e y ,  g r e y  

coal  h i g h  a s h  

s i I ts  tone, t a n  brown 

coal  h i g h  a s h ,  b r i t t l e  

s i l t s t o n e  c l a y e y ,  g r e y ,  w i t h  coal  s t r i n g e r s  

c o a l  s ample  N o .  945 



TR-83-9 

SW 

3 4 5 

J u l y  1 7 ,  1983 
B a r t e k ,  Cave 

I m 

NE 

m. 

t r e n c h  a z i m u t h :  38' 
scale  : 1:50 

0.0-1.3m c l a y s t o n e ,  g r e y ,  l i m o n i t i c  s t a i n  on f r a c t u r e s  
1.3-1.7m coal d i r t y ,  o x i d i z e d  
1.7-2.8m s h a l e  c o a l y  
2.8-4.2m s h a l e  c a r b o n a c e o u s ,  

1 3  2/54NE 
w i t h  coal s t r i n g e r s  : 

4.2-5.0m c o a l . c l e a n  and d i r t y  coa l ,  w i t h  numerous 

5.0-6.9m coa l  c l e a n ,  b r i  h t  w i t h  l a y e r s  o f  d i r t y  and  

6.9-8.2m coa l  d i r t y  and h i g h  a s h ,  w i t h  numerous  

8.2-8.35m coal  c l e a n ,  b r i g h t ,  s h i n y  
8.35-9.9m c h u n k s , o f  c l e a n  c o a l ,  b r i g h t ,  c l e a n ,  s h i n y ,  

9.9-10.6m breccia 
10.6-11.0m s h a l e  s i l t y ,  g r e y ,  n o d u l a r  

p a r t i n g s  

h i g h  a s h  coal:  %5/57SE 

p a r t i n g s  

m o s t  l i k e l y  d i s t u r b e d  o u t c r o p  

coal s a m p l e  No. 1 4 0 1  



TR-8 3- 1 0  July 1 7 ,  1 9 8 3  
B a r t e k ,  Cave  

E 

m. 

SW 

t r e n c h  a z i m u t h :  0.0-4.8m 90°  

scale  : 1:50  
4.8-13.7m 206O 

0.0-1.9m 

1.9-2. l m  
i.1-3.2m 

3.2-3.8m 
3.8-4. l m  
4.1-4.4m 
4.4-5.9m 

coal  h i  h a s h ,  w i t h  s t r i n g e r s  of b r i g h t  c l e a n  
coa l  a n 8  numerous  t h i n  s h a l e  p a r t i n g s :  15/20E 
f a u l t  b r e c c i a  
s h a l e  c a r b o n a c e o u s ,  w i t h  coal s t r i n  e r s  and  a 
l a y e r  of t a n  brown c l a y s t o n e  n e a r  tge top: 
40/32SE 
coal c l e a n ,  d u l l  
s h a l e  c a r b o n a c e o u s  
b r e c c i a t e d  c l e a n  coal 
sha ;e  c a r b o n a c e o u s ,  w i t h  numerous  coa l  
s t r i n g e r s ;  130/62NE 

5.9-1 3.7m o v e r b u r d e n  
coal sample N o .  1 9 1 6  



TR-8 3-1 1 J u l y  1 7 ,  1983 
B a r t e k ,  Cave 

N S 

0 1 L 4 5 6 7 8m. 

t r e n c h  a z i m u t h :  172O 
scale  : 1:50 

Oe0-O,25m 
0,25m 

0,25-1 , 4m 

0.35-1,6m 

1; 4m 
1 , 4-3.5m 
1 , 6-3.8m 

3,504 , 5m 

4 , 5-5.7m 
5,7-7 , l m  
7 , 1-8 , 4m 

s i l t s t o n e ,  brown; 92/88N 
f a u l t ;  s l i c k e n s i d e s  96/30E, s o u t h  b l o c k  moving 
e a s t w a r d  
coal d i r t y  and h i g h  a s h  coal 
( u p p e r  p e r i m e t e r )  s h a l e  c o a l y ,  w i t h  coa l  
s t r i n g e r s  
f a u l t  
coal  d i r t y  and h i g h  a s h  coal 
( u p p e r  per imeter)  s h a l e  c o a l y ,  w i t h  coa l  
s t r i n g e r s  
s h a l e  c a r b o n a c e o u s ,  w i t h  numerous coa l  
s t r i n g e r s  and 2 t h i n  l a y e r s  of  r u s t  b rown  
s i l t  c l a y s t o n e :  one  on t o p  and  o n e  a t  b a s e  
of tXis u n i t  
coal  c l e a n ,  b r i g h t  
s h a l e  c o a l y ,  w i t h  coal  s t r i n g e r s  
o v e r b u r d e n  
coal s a m p l e  N o ,  1430 



TR- 8 3-1 2 J u l y  18, 1983 
B a r t e k ,  Cave 

N 

m. 
0 

S 
I 1 

2 0  21 22 m. 14 15 16 17 18 19 

t r e n c h  a z i m u t h :  26O 
scale  : 1:50 

0.6-0.3m o v e r b u r d e n  
0.3-1.8m coal  d i r t y ,  w i t h  minor  s h a l y  p a r t i n g s ;  

1.8-2. l m  s h a l e  c a r b o n a c e o u s  w i t h  coal s t r i n g e r s  
2.1-3.4m coal  d i r t y ,  w i t h  minor  s h a l y  p a r t i n g s  
3.4-4. Om s h a l e  c a r b o n a c e o u s  

134/71SW 

4.0-5,lm coal c l e a n ,  b r i g h t ,  w i t h  l a y e r s  of h i g h  a s h  
coal 

5.1-5.6m s h a l e ,  g r e y  



TR-8 3- 1 2  ( C o n t  i nued  ) 

5.6-6.9m 

6.9- 8.4m 

8.4-9.2m 

9.2-9.3m 

9.3-10.4m 

10.4-10.6m 

10 .6-  1 1. l m  

11.1-11.8m 

11.8-12.2m 

1 2.2- 1 3.4m 

13.4-1 3.5m 

13.5-1 4.2m 

J u l y  1 8 ,  1 9 8 3  
B a r t e k ,  Cave 

coal d i r t y  

s h a l e ,  c a r b o n a c e o u s  s h a l e  a n d  c o a l y  s h a l e  

s h a l e  a n d  c a r b o n a c e o u s  s h a l e :  131/74SW 

v o l c a n i c  r o c k  

s h a l e  a n d  c a r b o n a c e o u s  s h a l e  

v o l c a n i c  r o c k  

s h a l e  c a r b o n a c e o u s  

s h a l e  s i l t y  c a r b o n a c e o u s  

s h a l e  c o a l y  

coal d i r t y  a n d  h i g h  a s h  coal ;  110/68NE 

c l a y s t o n e  s i l t y  

coal d i r t y ,  s h i n y  

14.2-14.35m s h a l e  c o a l y  

14.35-14.45m coal c l e a n  

14.45-15.2m s h a l e  c a r b o n a c e o u s ;  124/81NE 

15.2-16.9m coal d i r t y ,  s h i n y  

16.9-17.1m coa l ,  w e a t h e r e d  

17.1-17.5m s h a l e  c a r b o n a c e o u s  a n d  c o a l y  s h a l e  

17.5-18.1m coal c l e a n ,  d i r t y  coal and  c o a l y  s h a l e :  
131/71NE 

18.1-18.9m s h a l e  c a r b o n a c e o u s  

18.9-19.9m coal  c l e a n  and  h i g h  a s h  coa l ,  w e a t h e r e d ,  w i t h  
t h i n  p a r t i n g s  

19.9-20.3m s h a l e  c a r b o n a c e o u s  

20.3-21.1m t h i n  l a y e r s  of coal ,  h i g h  a s h  coal a n d  c o a l y  
s h a l e  

21.1-21.8m coal d i r t y ;  108/84SW 

21.8-22.2m s i l t s t o n e ,  g r e y i s h  brown 

coal sample N o .  950 + 9 5 1  



TR- 8 3- 13  J u l y  1 8 ,  1 9 8 3  
B a r t e k ,  Cave 

N S 

2 3 4 6 m.  0 1 

N S 

I I 

1 2 3 4 6 m.  0 

0.0-0,lm 
0.1-1.8m 

1.8-2.2m 
2.2-2.6m 
2 6-2.6 5m 
2.65-2.8m 
2.8m 
2.8- 3 .  Om 
3.0-3.3m 
3.3-6.4 5m 

6.4 5-6.5m 

t r e n c h  a z i m u t h :  1 5 O  
scale : 1:50 

s i l t s t o n e ,  g r e y ,  l i m o n i t i c  s t a i n  o n  f r a c t u r e s  
coal d i r t y ,  d u l l  b a n d e d ,  w i t h  m i n o r  p a r t i n g s  
of s h a l e  and  s a n d y  s h a l e ;  122/70S 
s h a l e  c o a l y ,  w i t h  coal s t r i n g e r s  
coal c l e a n ,  b r i g h t  
c l a y s t o n e  s i l t y ,  w i t h  coal s t r i n g e r s  
b r e c c i a t e d  c l e a n  coal 
f a u l t  

m 

s h a l e  c o a l y ;  120/79S 
s h a l e  c a r b o n a c e o u s ,  w i t h  coal s t r i n g e r s  
coal d i r t y ,  b r g  h t ,  w i t h  4 t h i n  p a r t i n g s  of 
s i l t s t o n e  or s i h y  s h a l e  

s i l t s t o n e ,  n o d u l a r ,  w i t h  l i m o n i t i c  a n d  
Mn s t a i n ;  l % y & N  

coal sample N o ,  1912  



TR-8 3-14 J u l y  18 ,  1983 
B a r t e k ,  Cave 

t r e n c h  az imuth :  30° 
scale : 1:50 

0.0-0.9m 

0.9-1.65m 
1.6 5-2. l m  
2.1- 2.6m 

2 6-2.9m 
2.9-3.6m 
3.6-4. l m  
4.1-4.5m 
4.5-4.7m 
4.7-6.2m 

6.2-6.8m 

6.8-7. Om 
7.0-7.2m 

coal d i r t y ,  b r i g h t  
c o a l  h i g h  a s h  and ca rbonaceous  s h a l e  
s h a l e  and ca rbonaceous  s h a l e ,  w i t h  coal  
s t r  1 n g e r s  
coal c lean ,  b r i g h t ;  126/80NE 
c l a y s t o n e  s i l t y ,  g r e y ,  l i m o n i t i c ;  134/85SW 
coal d i r t y ,  b r i g h t ;  121/82NE 
s h a l e  c o a l y ,  w i t h  coal s t r i n g e r s  
s h a l e  c a r b o n a c e o u s  
t h i n  l a  er  of coal,  c o a l y  s h a l e  and carbon-  
a c e o u s  ghaye  
~ ~ ~ ) ~ 8 ~ a r b o n a c e o u s ,  w i t h  coal s t r i n g e r s ;  

coal d i r t y  
s i l t s t o n e  c l a y e y ,  g r e y ,  l i m o n i t e  s t a i n e d  
c o a l  s ample  N o .  1417 



TR-83-15A J u l y  18, 1983 
Bartek,  Cave 

NE sw 

6 m. 
0 1 2 3 4 

t r e n c h  azimuth: 2 5 O  
s c a l e  : 1:SO 

t r e n c h  83-15A is 1.8m 
up t h e  s l o p e  from 
t r e n c h  83-158: be ige  
v o l c a n i c  t u f f  a t  6.2- 
6.3m i n  t r e n c h  83-15A 
is an i d e n t i c a l  u n i t  
w i t h  be ige  v o l c a n i c  
t u f f  a t  0.15-0.25m i n  
t r e n c h  83-15B. 

0.0-0,lm 
0.1-0.4m 
0.4-1.4m 
1.4-1.5m 
1.5-1.8m 
1.8-2. Om 
2.0-2.9m 
2.9-4. Om 
4.0-4.15m 
4.15-5.1m 
5.1-5.4m 
5.4-6.2m 
6.2-6.3m 
6.3-6. 5m 

s h a l e  carbonaceous: 115/79SW . . 
c o a l  c l e a n ,  b r i g h t  
s h a l e  coa ly ,  w i t h  c o a l  s t r i n g e r s  
v o l c a n i c  rock, be ige  
s h a l e  carbonaceous 
c o a l  c l e a n ,  b r i g h t  banded, w i t h  some p y r i t e  
s h a l e  carbonaceous,  wi th  c o a l  s t r i n g e r s  
c o a l  high ash, hard: 115/81SW 
c l a y s t o n e  g r e y  
c o a l ,  weathered,  w i t h  n u m e r o u s  p a r t i n g s  
c l a y s t o n e  c o a l y  
c l a y s t o n e  carbonaceous: 119/78SW 
v o l c a n i c  t u f f ,  be ige  
c l a y s t o n e  c o a l y  
( con t inued  i n  t r e n c h  83-15B) 
c o a l  sample No. 1428 



TR-83-15B J u l y  1 8 ,  1983  
B a r t e k ,  Cave 

sw NE 

t r e n c h  a z i m u t h :  30° 
scale : 1:50 

t r e n c h  83-15B i s  1.8m 
below t h e  s l o p e  from 
t r e n c h  83-15A; b e i g e  
v o l c a n i c  t u f f  a t  6.2- 
6.3m i n  t r e n c h  8 3 - 1 5 A  
is an  i d e n t i c a l  u n i t  
w i t h  b e i g e  v o l c a n i c  
t u f f  a t  0.15-0.25m i n  
t r e n c h  83-15B. 

0.0-0.15m 
0.15-0.25m 
0.25-0.4m 
0.4- 0.9m 
0.9-2.2m 
2.2-2.3m 
2.3-2.9m 

f 

2.9-5.4m 

5.4- 5.4 5m 
5.45-5 0 7m 

c l a y s t o n e  c a r b o n a c e o u s ;  134/82SW . 
v o l c a n i c  t u f f ,  b e i g e  
c l a y s t o n e  c o a l y  
coal  h i g h  a s h ,  h a r d  
coal d i r t y ,  b r i g h t  
v o l c a n i c  rock, g r e y i s h  b e i g e  
c $ a y s t o n e  and c a r b o n a c e o u s  c l a y s t o n e ,  w i t h  
minor  coal  l a y e r s  
coal c l e a n ,  b y i  h t ,  b r i t t l e ,  w i t h  2 t h i n  
p a r t i n  s and m ? e r m i t t e n t  l a y e r s  of h i g h  a s h  
coa l ;  ?18/87SW 
c l a y s t o n e  c o a l y ,  w i t h  l i m o n i t i c  s t a i n  
c l a y s t o n e ,  g r e y ,  w i t h  l i m o n i t i c  s t a i n  
coal sample N o .  937 



TR- 8 3- 1 6 July 18, 1983 
Bartek, Cave 

NE 

m. 

trench azimuth: 30° 
scale : 1:50 

0.0-0.3m claystone, grey, limonite stained 

0.3-1.15m coal clean, with minor partings and high ash 
4 coa 1 

1.15-2.4m claystone carbonaceous, with coal stringers 
and possibly volcanic ash content: 134/81SW 

2.4-2.5m volcanic rock, greyish beige 

2.5-4.1m shale coaly and carbonaceous, with rare coal 
stringers 

4.1-4.5m shale carbonaceous silty: 134/84NE 

4.5-4.7m volcanic rock, greyish pale brown, with 
limonitic stain 



TR-83-16 ( C o n t i n u e d )  July 1 8 ,  1983 
B a r t e k ,  Cave 

4.7-5.3m s h a l e  c a r b o n a c e o u s  

5.3-5.9m coal ,  w e a t h e r e d ,  p r o b a b l y  d i r t y  or h i g h  a s h  

5.9-1O.Om o v e r b u r d e n  

coal s a m p l e  No. 1906 

t r e n c h  83-16 exposes t h e  same seam a s  t r e n c h  83-158: 

- NE e n d s  of t h e s e  t r e n c h e s  are  comparab le :  
- g r e y i s h  b e i g e  v o l c a n i c  r o c k  a t  0.15-0.25m i n  83- 

1 5 8  is t h e  same u n i t  as a t  4.5-4.7m i n  83-16 

J 



TR- 8 3- 1 7 J u l y  18 ,  1983 
B a r t e k ,  Cave 

NE 

sw 
m. 

3 0 2 

t r e n c h  az imuth :  32' 
s c a l e  : 1:50 

0.0-0,lm s h a l e ,  c h o c o l a t e  brown 
0.1-0.3m s h a l e ,  brown and carbonaceous  
0.3-1.0m c o a l  c l e a n  and d i r t y  c o a l ,  weathered:  

1.0-1.4m s h a l e  and s i l t s t o n e ,  g r e y  

1.4-1.45m v o l c a n i c  r o c k ,  r u s t  brown, s t r o n g l y  wea the red  
1.45-2.3m coal h i g h  a s h ,  wea the red ,  w i t h  1 p a r t i n g  
2.3-3.4m c l a y s t o n e  c o a l y ,  w i t h  c o a l  s t r i n g e r s  
3.4-3.8m c o a l ,  p r o b a b l y  d i r t y ,  wea the red  
3.8-4.4m c l a y s t o n e  ca rbonaceous  and c o a l y ;  96/56SW 
4.4-4.7m v o l c a n i c  rock, p a l e  g r e y  
4.7-5.2m c o a l  d i r t y  
5.2-6.0m v o l c a n i c  r o c k ,  g r e y i s h  g r e e n  

100/6 1 S W  

, 

c o a l  sample N o .  1425 



TR-83-18 J u l y  18, 1983 
Bartek, Cave 

trench azimuth: 28O 
sca l e  : 1:50 

0.0-0.15m sha le  carbonaceous 

0.15-0.2m volcanic rock, pale brown 

0.2-0.3m s i l t s t o n e  carbonaceous 
8 

0.3-0.4m coal  d i r t y ,  weathered 

0.9-2.2m coal bloom 

coal  sample N o .  1908 



TR- 8 3-1 9 J u l y  1 9 ,  1 9 8 3  
B a r t e k ,  Cave  

SE NW 

I 

0 1 2 3 4 5 m. 

t r e n c h  a z i m u t h :  131' 
scale : 1:50  

0.0-0.lm 
0.1-0.4 5m 
0.45-0.9m 
0 h - 1 . 5 m  

1.5-1.8m 
1.8- 2.4 5m 

2.4 5-2.6m 
2.6-3.7m 

3.7-4.15m 
4.15-5.2m 

s i l t s t o n e ,  b r o w n i s h  g r e y  
coal ,  w e a t h e r e d  
coal h i g h  a s h  and  d i r t y  
i n t e r l a  e r e d  c l a  s t o n e  s i l t s t o n e ,  c l e a n  coa l  
a n d  h i g x  a s h  coal; 5/353 

coal  d i r t y ,  p a r t i a l l y  w e a t h e r e d  
c l a y s t o n e  c o a l y ,  w i t h  t h i n  w e a t h e r e d  coal  i n  
t h e  c e n t r e  
s h a l e ,  t a n  brown; 28/35E 
c o a l . d i r t y ,  p a r t i a l l y  w e a t h e r e d ,  w i t h  m i n o r  
p a r t i n g s  
c l a y s t o n e ,  t a n  brown 
o v e r b u r d e n  
coal sample N o .  1 4 2 3  



TR- 8 3-20A 
117 

J u l y  18, 1983 
B a r t e k ,  Cave 

S 
N 

1 2 3 4 m. 

t r e n c h  az imuth:  So 
scale : 1 : s o  

0.0-0.5m 

0.5-2.5m 
+i 

2.5-2.8m 

2 . 8 -  3.6m 

3.6-3.9m 

3 . 9 -  4.3m 

4 . 3 -  4.8m 

o v e r b u r d e n  

s h a l e  c a r b o n a c e o u s ,  w i t h  t h i c k  l i m o n i t i c  
s t a i n ;  112/81N 

s h a l e  s i l t y  coaly 

coal h i g h  a s h ,  d u l l  banded; 142/76NE 

s h a l e ,  g r e e n  brown 

s i l t s t o n e  s a n d y ,  r u s t  brown 

o v e r b u r d e n  

coal s a m p l e  No. 949 



TR- 8 3- 2 OB J u l y  1 8 ,  1983  
Bartek, Cave 

0 1 2 m. 

t r e n c h  a z i m u t h :  174O 
s c a l e  : 1 : 5 0  

0.0-0. l m  o v e r b u r d e n  

0.1-0.4m coal c l e a n ,  b r i g h t  banded 

0:4-0.7m c o a l  h i g h  a s h ;  138/86NE 

0.7-1.25m coal d i r t y ,  b r i g h t  

1 .25-1.5m s h a l e  coaly,  w i t h  coal s t r i n g e r s  

1 . 5 - 2 , l m  coal d i r t y ,  d u l l  banded 

2.1-2.5m o v e r b u r d e n  

c o a l  s a m p l e  No. 946 



TR- 8 3- 2 1 J u l y  2 2 ,  1983 
B a r t e k ,  Cave 

S N 

0 1 m. 

t r e n c h  a z i m u t h :  180°  
scale : 1:50 

0.0-0.2m s i l t s t o n e  s a n d y ,  o c h r e ;  43/84NW 

0.2-0.55m coa l  d i r t y ,  w e a t h e r e d  

(1.55-0.65m c l a y ,  b e i g e ,  p l a s t i c  
4 

0.65-1.7m t h i n  l a y e r s  of s h a l e ,  c a r b o n a c e o u s  s h a l e ,  
c o a l y  s h a l e  and h i g h  a s h  coal 

1.7-1.9m c l a y s t o n e ,  g r e y ,  w i t h  l i m o n i t i c  s t a i n ;  
48/72NW 

1.9-1.95m s a n d s t o n e ,  f i n e  g r a i n e d ,  brown 

U n i t s  b e t w e e n  0.2-1.7m are  s l i g h t l y  r eworked  

coal s a m p l e  N o .  1422 



TR-8 3-2 2 J u l y  22 ,  1 9 8 3  
B a r t e k ,  Cave 

S 

2 3 4 5 6 7 8 9 m. I 

N 

t r e n c h  a z i m u t h :  0.0-5.8m 182O 
5.8-17.6m 31° 

scale  : 1:50 

0.0-1.0m s a n d s t o n e ,  o c h r e ;  107/23N 

1 :’0-1.3m s h a l e  coaly 

1.3-2.0m s h a l e  c o a l y  and  h i g h  a s h  c o a l ,  w i t h  2 t h i n  
o c h r e  s a n d y  c l a y  l a y e r s  

2.0-2.8m s h a l e  c o a l y  and  c a r b o n a c e o u s  s h a l e ,  b o t h  w i t h  
coal  s t r i n g e r s  

2.8-3.5m s h a l e  c o a l y  and  c a r b o n a c e o u s ,  w i t h  t h i n  coal 
l a y e r s  : 87/58N 

3.5-4.1m coa l ,  w e a t h e r e d  



TR-83-22 (Continued) July 22, 1983 
Bartek, Cave 

4.1-4,Sm coal, weathered, with numerous thin partings 

4.5-5.8m shale carbonaceous, with coal stringers and 2 
thin coal layers 

5.8-7.8m coal clean and dirty coal, weathered, with 
intermittent thin partings; 71/45N 

7.8-8.55m claystone, violet grey, massive 

8.55-9.4m coal dirty, weathered 

9.4-9.8m claystone, violet grey, brittle; 83/56N 

9.8-11.6m thin layers of weathered coal, claystone and 
carbonaceous shale 

11.6-12.5m coal dirty, weathered 

12.5-13.3m coal dirty weathered, with numerous partings 

13.3-13.5m siltstone, grey; 115/43N 

13.5-13.7m coal dirty, weathered 

13.7-14.2m siltstone, grey 

14.2-17.4m coal dirty and high ash, with numerous thin 
partings; this unit is strongly weathered and 
possibly slightly reworked 

17.4-17.6m lahar, greenish brown; 105/75N 

coal sample No. 924 



TR- 8 3 - 2 3 July 2 4 ,  1983 
Bartek, Cave 

N 

m. 

I I 

11 i2  14 m. 7 8 9 10 

I 

I 

20 21 m. 14 is 16 17 18 19 

r, 

trench azimuth: 0.0-7.7m 23O 
7.7-21.0m 3O 

scale : 1:50 

0.05-0.35m (upper perimeter) siltstone, beige brown 
0.0-1.4m coal clean brittle, with minor partings: 

154/64NE (1.05m) 
1.4-1.8m coal clean, with numerous partings 
1.8-3.2m coal dirt brittle, with 2 shale partings; 

3.2-3.8m shale coaly 
3.8-4.4m coal clean and dirty coal 

129/50NE r 3 .  Om) 



TR-83-23 (Cont  h u e d  ) J u l y  2 4 ,  1983 
B a r t e k ,  Cave 

4.4-4.8m s h a l e ,  g r e y  and c o a l y  s i l t s t o n e ;  100/35N 
(4.8m) 

4.8-6.4m coal d i r t y ,  s l i g h t l y  reworked 

6.4-6.5m s h a l e  s i l t y ,  b e i g e ;  115/37N (6.4m) 

6.5-7.2m coal c l e a n ,  b r i g h t ,  b r i t t l e  

7.2-7.5m coal h i g h  a s h  

7.5-7.7m coal c l e a n  

7.7-8.4m coal h i g h  a s h ,  w i t h  p a r t i n g s ;  80/29N (8.3m) 

8.4-9.4m coal c l e a n  and d i r t y  coal 

9.4-10.05m bone coa l ,  q u a r t z  impregna ted ;  46/31NW (9.5m) 

10.05-11.4m o v e r b u r d e n  

11.4-11.65m bone coal ,  q u a r t z  impregna ted  

11.65-12.7m s h a l e  c a r b o n a c e o u s ;  25/38W (11.9m) 

12.7-12.8m c l a y ,  b e i q e  

12.8-14.2m coal d i r t y ;  12/42W (13.4m) 

14.2-15.1m coal  c l e a n ,  b r i t t l e ,  w i t h  few p a r t i n g s ;  20/60W 
(14.6m) 

15.1-15.6m coal c l e a n ,  w i t h  many p a r t i n g s  

1 5 . 6 - 1 6 . h  coal d i r t y ,  b r i t t l e ;  15/46W (15.8m) 

16.2-17.0m coal d i r t y  and h i g h  a s h  coal ;  14/54W (16.8m) 

17.0-17.8m coa l ,  w e a t h e r e d  

17.8-19.7m s h a l e  c o a l y ;  11/56W (18.3m) 

coal sample  N o .  922 + 926 + 1409 

e q u i v a l e n t  u n i t s :  

t r e n c h  
83-23 
12.7-12.8m 
19.7-21. Om 

t r e n c h  
83-24 

c l a y  15.3-15.5m 
c l a y  17.6-17.8m 



TR-8 3- 2 4 J u l y  2 4 ,  1983 
B a r t e k ,  Cave 

W 

1 2 3 4 5 6 7m. 

m. 

14 1'7 18 19 20 m. 

t r e n c h  a z i m u t h :  108' 
t r e n c h  d i p  : 1 4 O W  

: 1:50 scale  

0.0-0.9m o v e r b u r d e n ,  coal bloom 

0'.9-1.2m coal d i r t y  

1.2-1.4m coal h i g h  a s h  

1.4-2.0m coal c l e a n ,  w i t h  few p a r t i n g s :  11/65W 

2.0-3.15m coa l ,  w e a t h e r e d  

3.15-3.7m coal  c l e a n ,  w i t h  numerous c l a y  p a r t i n g s  

3.7-7.1m o v e r b u r d e n ,  coal bloom 

7.1-7.4m coal c lean 



TR-83-24 ( C o n t i n u e d )  

7.4-7.5m 

7.5-8. Om 

8.0-8.4m 

8.4-8.8m 

8.8-9. Om 

9.0-1 0.3m 

J u l y  2 4 ,  1983 
B a r t e k ,  Cave 

bone coal 

coal d i r t y  

s h a l e ,  g r e y ;  9/71W 

coal c l e a n  w i t h  t h i n  bone coal 

s h a l e  ca rbonaceous ,  w i t h  coal s t r i n g e r s  

coal c l e a n  and h i g h  a s h  coal 

10.3-15.3m o v e r b u r d e n ,  coal bloom 

15.3-15. Sm c l a y ,  b e i q e  

15.5-15.9m coal d i r t y  

15.9-16.2m coal c lean and d i r t y  coal 

l6.2-16.8m coal c lean and h i g h  a s h  c o a l ,  w i t h  p a r t i n g s :  
170/65W 

16.8-17.6m s h a l e  c o a l y  

17.6-17.8m c l a y  s i l t y  

17.8-18.2m s h a l e  c a r b o n a c e o u s  

18.2-20.2m coal c lean and h i g h  a s h  coal ,  w 
p a r t i n g s ;  178/71W 

20.2-20.5m s h a l e  g r e y ,  w i t h  o c h r e  s t a i n  

coal  samples  N o .  942, 1402 

t h numerous 



TR- 8 3 - 2 5 J u l y  2 5 ,  1983 
B a r t e k ,  Cave 

N S 

t r e n c h  az imuth :  178' 
t r e n c h  d i p  : 4 O N  
s ca l e  : 1:50 

0,0-01,m 

0;1-2,2m 
2 , 2-3 , 4m 

3 , 4-3 , 8m 
3 , 8-3 , 9m 
3,9-5,2m 

5 , 2-6.2m 

5 , 8- 6 , 2m 

s a n d s t o n e  med ium g r a i n e d  buf f  w e a t h e r e d ,  
t e c t o n i c a h y  d i s t u r b e d :  76/75W w i t h  s t r i a t i o n s  
8 5/9E 
t e c t o n i c  b r e c c i a  of c l e a n  b r i g h t  coal  
c o a l , c l e a n ,  b r i g h t ,  w i t h  numerous c l a y s t o n e  
p a r t  1 ngs  
coal c l e a n ,  b r i g h t  
c l a y s t o n e  s i l t y ,  brownish g r e y  
coal  c l e a n  and d i r t y  coa l ,  d u l l  banded: 
63/52SE 
coal  c l e a n  b r i  h t ,  w i t h  few c l a y s t o n e  
p a r t i n g s :  b 2 / 4 1 2  

( u p p e r  p e r i m e t e r )  s i l t s t o n e ,  medium g r e y ,  i r o n  
s t a i n e d  
coal sample  N o ,  931 



TR- 8 3-2 6 J u l y  25, 1983 
B a r t e k ,  Cave 

E 
1 2 '  3 4 5 

6 7 0 9 io 1 1  12 m. 

W 
I 13 14 I5 12 

t r e n c h  a z i m u t h :  105O 
scale : 1:50 

0.0-0.2m 
0.2-0.8m 
0.8-2.2m 
26 2-2.6m 
2.6-3.5m 

3.5-4.4m 
4.4- 5.2m 
5.2-6.15m 
6.15-6.9m 

6.9-7.3m 
7.3-7.6m 

s h a l e ,  g r e y ;  162/68E 
o v e r b u r d e n  
coal  h i g h  a s h ,  w e a t h e r e d ,  w i t h  few p a r t i n g s  
c l a y s t o n e ,  v i o l e t  g r e y  

h i  h d d i r t y ,  w i t h  numerous 
E S $ i n g g ;  V i B / i f E W  
coal d i r t y ,  w i t h  i n t e r m i t t e n t  p a r t i n g s  
s h a l e  c a r b o n a c e o u s  and s h a l e  
s h a l e ,  medium g r e y ;  174/83W 
t p i n  $axe,, of w e a t h e r e d  coal ,  c l a y e y  s a n d  and  c a y s  o e 
coa l  d i r t y ,  w e a t h e r e d  
c l a y s t o n e  and c o a l y  c l a y s t o n e  



TR-83-26 (Continued) J u l y  25, 1983 
Bartek, Cave 

7.6-9. Om 

9.0-9.4m 

9.4-11.8m 

shale coaly, with coal stringers 

claystone, brownish grey 

shale coaly and carbonaceous, interbedded with 
claystone ; 169/76W 

11.8-12.9m claystone, medium brown grey 

12.9-13.4m shale coaly; 176/62W 

13.4-13.8m claystone, medium grey 

13.8-15.3m coal dirty, with intermittent claystone 
partings 

coal sample No. 936 



m - a  3- 27 

E 

I I I 0 1 2 3 4 5 6 m .  

J u l y  25 ,  1983 
B a r t e k ,  Brown 

W 

6 7 8 9 lo 1 1  12 m. 

t r e n c h  a z i m u t h :  76' 
s ca l e  : 1:50 

0.0-0.3m 
0.3- 1.6m 
1.6- 2. l m  
2.1-3.6m 
3'. 6-3.7m 
3.7-4. Om 
4.0- 8. Om 
8.0-9.lm 
9.1-9.25m 
9.25-9.7m 
9.7- 12.7m 
12.7-12.8m 

c l a y s t o n e ,  medium g r e y  
coal  c l e a n ,  d u l l ,  w e a t h e r e d  
coal  d i r t y ,  w i t h  numerous p a r t i n g s  
coal d i r t y  and  h i g h  a s h ;  160/57W 
c l a y s t o n e ,  b e i g e  
s h a l e  c a r b o n a c e o u s  
coal  bloom 
coal  c l e a n ,  b r i g h t ,  s h i n y  
s h a l e  coaly;  154/70W 
coal c l e a n ,  b r i g h t ,  s h i n y  
coal  bloom 
o v e r b u r d e n  
coal s a m D l e  N o .  944 + 948 



TR- 8 3- 28 J u l y  25, 1983  
B a r t e k ,  Brown 

E 
m 

w 

7 8 9 10 1 1  12 

0.0-0.2m 
0.2-0.9m 
0.9-1.3m 
1.3-4.2m 
4,2-5.6m 
5.6-5.7m 
5.7-6.6m 
6.6- 7.3m 

7.3-7.7m 
7.7-7.8m 
7.8-9.5m 
9.5-9.55m 
9.55-9.8m 
9.8-10.4m 
10.4-1 3.5m 

d 

t r e n c h  a z i m u t h :  0.0-8.5m 74' 
8.5-9.8m 129O 
9.8-13.5m 94O 

scale  : 1:50 

s h a l e ,  v i o l e t  brown; 188/363 
coal c l e a n ,  d u l l  
s h a l e ,  c h o c o l a t e  brown 
coal bloom 
coal d i r t y ,  w e a t h e r e d  
c l a y s t o n e ,  s i l t y ,  g r e e n  brown 
coal  d i r t y  
s h a l e  c o a l y  o a l y  c l a y ,  w i t h  coal  
s t r i n g e r s ;  179778E 
s h a l e  c o a l y  
v o l c a n i c  rock, l i m o n i t e  s t a i n e d  
coal ,  w e a t h e r e d  and p o s s i b l y  r eworked  
v o l c a n i c  rock, o c h r e  
coal c l e a n  
s h a l e ,  r eworked  
o v e r b u r d e n  
coa l  sample N o .  1439 



TR-8 3-2 9 

0 2 m. 

J u l y  25 ,  1983 
B a r t e k ,  Brown 

t r e n c h  az imuth:  352’ 
scale : l r 5 0  

0 .0-0 . lm s a n d s t o n e ,  medium g r a i n e d ,  o c h r e  

0.1-1.8m coal c l e a n ,  w i t h  f e w  p a r t i n g s ,  p o s s i b l y  

1.8-2.0m s i l t s t o n e ,  g r e y i s h  brown 

4 s l i g h t l y  reworked; 102/653 

c o a l  sample No. 939 
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