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CONCLUSIONS 

The Bonnet Plume Basin con ta ins  a  c o a l f i e l d  of p o t e n t i a l l y  

major propor t ions  conta in ing  high q u a l i t y  thermal  c o a l  i n  s u f f i c i e n t  

q u a n t i t y  t o  supply a  v i a b l e  e l e c t r i c  power base  i n  t h e  Yukon Ter- 

r i t o r y  f o r  i t s  immediate needs and f u t u r e  growth f o r  many y e a r s  t o  

come. 

1. Approximately 45,000,000 m e t r i c  tonnes  of mined-clean 

high v o l a t i l e  C bituminous c o a l  a r e  i n f e r r e d , ' b a s e d  on t h e  

s u r f a c e  exp lo ra t ion  and diamond d r i l l i n g  conducted t o  

da te .  

2. The i n f e r r e d  c o a l  s a l e s  product  w i l l  have t h e  fo l lowing  

q u a l i t i e s :  - 

Inherent  Moisture 5.6% 

Ash 13.5% 

Vola t i l e  35.1% 

Fixed Carbon 45.8% 

~ T U s / l b .  10,130 

Sulphur 40.5% 

Ash Fusion Temperature 7 2400 '~  

Numerous coa l  occurrences  l oca t ed  by f i e l d  mapping dur ing  t h e  

1978 f i e l d  season, bu t  no t  confirmed by d r i l l i n g ,  i n d i c a t e  t h a t  

t h e r e  may be s e v e r a l  s i t e s  conta in ing  major c o a l  r e s e r v e s  i n  addi-  

t i o n  t o  t h e  p o t e n t i a l ' m i n e  a r e a  descr ibed  i n  t h i s  r e p o r t .  



INTRODUCTION 

Concepts 

A new c o a l f i e l d  of p o t e n t i a l l y  huge p ropor t i ons  ( P l a t e  1 )  

was d iscovered  i n  1977 and p a r t i a l l y  o u t l i n e d  by f i e l d  mapping and 

s u r f a c e  d r i l l i n g  dur ing  t h e  summer of 1978. The l i m i t e d  amount of 

exp lo ra t i on  conducted t o  d a t e  i n d i c a t e s  a  major d e p o s i t  of  bitum- 

inous  c o a l  s u i t a b l e  f o r  u se  i n  a  thermal  power s t a t i o n .  

It i s  suggested t h a t  t h i s  d e p o s i t  of  p o t e n t i a l  energy 

p r e s e n t s  a n  a t t r a c t i v e  a l t e r n a t i v e  t o  hydro power i n  t h e  Yukon 

T e r r i t o r y  and could e a s i l y  supply t h e  e l e c t r i c a l  needs of t h e  Yukon 

f o r  many yea r s  t o  come. The advantages of  t h i s  sou rce  of power a r e : -  

1. The Bonnet Plume c o a l  b a s i n  i s  i d e a l l y  s i t u a t e d  t o  

provide c o a l  der ived  e l e c t r i c  power no t  o n l y  sou th  t o  

t h e  present-day load  c e n t r e s  i n  t h e  Yukon, b u t  a l s o  

n o r t h  t o  t h e  MacKenzie d e l t a  a r e a ,  west  t o  provide  

pumping power t o  Dempster p i p e l i n e  and t o  t h e  s o u t h e a s t  

t o  supply t h e  p o t e n t i a l  new mines of  t h e  Yukon and North- 

west T e r r i t o r i e s .  

2. Use of  Bonnet Plume c o a l  f o r  energy would provide  a base  

of between 400 and 600 d i r e c t  employment s i t u a t i o n s  f o r  

a minimum per iod  of 30 yea r s ,  a  v e r y  impor tan t  cons ider -  

a t i o n  t o  t h e  economy of  t h e  Yukon. 

3 .  Use of c l e a n  burning Bonnet Plume c o a l  f o r  energy i s  

e c o l o g i c a l l y  a t t r a c t i v e  s i n c e  i t  nega t e s  t h e  n e c e s s i t y  

t o  f lood r i ve r  v a l l e y s  i n  t h e  Yukon, p a r t i c u l a r l y  t h e  

Yukon River system. 



These v a l l e y s  r ep re sen t  impor tan t  seasonal  h a b i t a t s  and 

t h e  only  h a b i t a b l e  p l aces  f o r  man i n  t h e  Yukon. 

I n t e r r u p t i o n  of t h e  Yukon River system is  governed by 

i n t e r n a t i o n a l  t r e a t y  which guarantees  t h e  f r e e  nav iga t ion  

of t he  River  upstream a s  f a r  as Whitehorse.  

The r e g u l a t i o n s  of t h e  salmon run  on t h e  Yukon River  

system governed by i n t e r n a t i o n a l  t r e a t y .  This  important  

source  of p r o t e i n  must no t  be  d i s rup ted .  



LOCATION, PHYSIOGRAPHY AND ACCESS 

Pan Ocean O i l  Ltd.  c o n t r o l s  24 e x p l o r a t i o n  l i c e n c e s  i n  t h e  

Bonnet Plume b a s i n  of t h e  Yukon T e r r i t o r y ,  ( P l a t e  1 ) .  These 

l i c e n c e s  covering 9 5 7 , 0 2 4 a c r e s , a r e  unde r l a in  by sedimentary rocks  

of T e r t i a r y  age conta in ing  l i g n i t i c  c o a l s  i n  t h e  n o r t h  and Cret- 

aceous age sedimentary rocks  con ta in ing  bituminous c o a l  seams i n  

t h e  south ,  ( P l a t e  2 ,  end pocket) .  

The b a s i n  i s  contained e n t i r e l y  w i t h i n  t h e  Wind River map- 

a r e a  (NTS-106E). The b a s i n  i s  bounded on t h e  n o r t h  by t h e  Rich- 

a rdson  Mountains, on t h e  e a s t  by t h e  Knorr Ranges, on t h e  south  by 

t h e  Wernecke Mountains and on t h e  west by a  r a t h e r  i l l - d e f i n e d  low, 

h i l l y  reg ion  about  5 m i l e s  west of t he  Wind River .  

The b a s i n  forms a  depress ion  which i s  r e l a t i v e l y  f e a t u r e l e s s  

having e l e v a t i o n s  between 300 and 500 metres  above sea  l e v e l .  

Much of t h e  a r e a  i s  covered by muskeg and swamp w i t h  a  l e s s e r  p a r t  

of t h e  bas in  covered by scrubby t r e e  growth of spruce,  l a r c h  and 

b i r c h ,  i n t e r s p e r s e d  wi th  willow and b e r r y  pa tches .  

Both t h e  Wind and Bonnet Plume R ive r s  flow, from sou th  t o  

n o r t h  through t h e  bas in ,  i n t o  t h e  Pee l  River ,  which f lows  from 

west t o  e a s t  a long t h e  no r the rn  margin of t h e  bas in .  

A winter  road from Keno H i l l  runs  165 km (100 mi l e s )  on to  

t h e  proper ty .  Severa l  l a k e s  throughout t h e  b a s i n  a r e  of s u f f i c i e n t  

s i z e  and depth t o  a l low f l o a t  p lane  acces s .  The Dempster Highway 

l i e s  130 km (80 mi les )  t o  t h e  west of  t h e  proper ty .  



GEOLOGY 

The s u r f a c e  ou tc rops  w i t h i n  t h e  Bonnet Plume Basin c o n s i s t  

of Recent a l l u v i a l  and p o s s i b l e  l a c u s t r i n e  d e p o s i t s  of g l a c i a l  

o r i g i n ;  T e r t i a r y  mudstones, sands tones  and s h a l e s  con ta in ing  

l i g n i t e  beds; and Cretaceous sediments c o n s i s t i n g  of conglomerates,  

sandstones and s h a l e s  con ta in ing  c o a l  seams. Local  pre-Cretaceous 

f e n s t e r s  have been produced by f a u l t i n g .  

L i t t l e  i s  known a s  y e t  of t he  d e t a i l e d  s t r a t i g r a p h y  of t h e  

Cretaceous and T e r t i a r y  sedimentary rocks  found w i t h i n  t h e  Bonnet 

Plume Basin. Future  s t r a t i g r a p h i c  mapping and s u r f a c e  diamond 

d r i l l i n g  accompanied by pa lyno log ica l  a n a l y s i s  w i l l  hope fu l ly  

provide  a  complete p i c t u r e  of t h e  s t r a t i g r a p h i c  sequence. To d a t e ,  

t h e  s c a t t e r e d  s t r a t i g r a p h i c  s e c t i o n s  t h a t  have been measured over  

such a  v a s t  a r e a  a r e  d i f f i c u l t  t o  c o r r e l a t e  a s  a whole. However, 

w i t h i n  t h e  a r e a  s tud ied  i n  d e t a i l  and p a r t i a l l y  d r i l l e d  dur ing  t h e  

1978 f i e l d  season, c o r r e l a t i o n  does appear  t o  be  p o s s i b l e ,  a t  l e a s t  

w i th in  t h e  s e c t i o n  of t h e  sequence explored by d r i l l i n g ,  P l a t e s  3 ,  

4 and 5, Borehole Logs i n  end pocket) .  

I n  genera l  i t  would appear  t h a t  t h e  southern  h a l f  of t h e  

Bonnet Plume Basin con ta ins  ou tc rops  of a  sedimentary sequence 

which i s  p r imar i ly  Cretaceous i n  age, termed t h e  Lower Bonnet 

Plume Formation and t h e  no r the rn  p o r t i o n  of  t h e  Basin i s  occupied 

by sedimentary rocks  of T e r t i a r y  age,  termed t h e  Upper Bonnet Plume 

Formation. The exac t  s t r a t i g r a p h i c  r e l a t i o n s h i p  between these  two 

u n i t s  i s  n o t  y e t  known, no r  i s  the  exac t  l a t e r a l  e x t e n t  w i t h i n  

t h e  Basin of each u n i t  known. 



Evidence of f a u l t i n g  occu r r ing  throughout t h e  Bonnet Plume 

Basin i s  based on t h e  i n t e r p r e t a t i o n  of a r e a l  photographs. De ta i l ed  

exp lo ra t ion  of t h e  c o a l  i s  n o t  y e t  a t  t h e  s t a g e  t o  determine t h e  

e x t e n t  t o  which mining would be a f f e c t e d  by minor f a u l t s .  Within 

t h e  a r e a  explored by d r i l l i n g ,  dur ing  t h e  1978 f i e l d  season, t h e  

conglomerate bed ove r ly ing  t h e  coa l  seam does n o t  appear  t o  be 

a f f e c t e d  by small  s c a l e  f a u l t i n g .  Therefore,  i t  i s  reasonable  t o  

assume t h a t  t h e  coa l  seams w i t h i n  t h i s  a r e a  a r e  not  a f f e c t e d  by 

small  s c a l e  f a u l t i n g .  

!ho major coa l  seams have been i r lves t iga ted  through t h e  su r -  

f a c e  d r i l l i n g  of t h r e e  diamond d r i l l  borsholes  ( P l a t e s  2-5) .  

Borehole BP-78-1 was d r i l l e d  i n  a n  area, termed Block A ,  having 35 

degree d i p  t o  t h e  south.  The s u r f a c e  geology i n d i c a t e s  a  s t r i k e  

l e n g t h  of 7,000 metres  f o r  t h e  u n i t s  comprising t h i s  block.  Bore- 

ho le s  BP-78-2 and BP-78-3 were d r i l l e d  4,000 met res  a p a r t  i n  a  

s e p a r a t e  a r e a  termed Block B. This  Block has  an  average  d i p  of 15  

degrees  t o  t he  e a s t .  Of t h e  two major seams i n t e r s e c t e d  by t h e  

t h r e e  s u r f a c e  boreholes ,  the  upper o r  No. Seam Horizon averages  

7.10 metres  and t h e  lower o r  No. 2 Seam Horizon averages  6.79 metres .  

I n  t h e  s e c t i o n s  t h a t  fol low,  t h e s e t  requirements  of t h e  f u e l  

f o r  t h e  proposed power s t a t i o n  a r e  devel.oped; followed by a  hypo- 

t h e t i c a l  development of t he  s e v e r a l  mining types  and t h e i r  requi red  

r e se rves ;  and f i n a l l y  a  r e s e r v e  c a l c u l a t i o n  based on t h e  mining 

methods developed i n  t h e  hypo the t i ca l  s tudy.  



FUEL REQUIREMENTS OF THE POWER - STATION 

Two cases  were developed by Montreal Engineering f o r  t h e  

proposed thermal power s t a t i o n : -  

Case I 2 x 70 MI? Unit  S t a t i o n  

Coal requi red  = 702,800 s h o r t  t ons  per  annum o r  702,800 

x 0.907185 = 647, 570 m e t r i c  tonnes pe r  annum. 

Case 2 3 x 70 MW Unit  S t a t i o n  

Coal requi red  = 842,400 s h o r t  tons  per  annum o r  842,400 

x 0.907185 = 764,21.3 me t r i c  tonnes pe r  annum. 

Assuming a 30 year  l i f e  of mine, t h e  t o t a l  s a l e s  tonnes 

requi red  f o r  t h e  s t a t i o n  would be:- 

Case 1 637,570 tonneslannum x 30 yea r s  = 17,127,100 tonnes --- 

Case 2 764,213 tonnes/annum x 30 yea r s  = 22,926,390- tonnes 



M I N I N G  

Three methods of mining t h e  seams d r i l l e d  t o  d a t e  have been 

developed usj.ng the  average o v e r a l l  coa l  q u a l i t y  and q u a n t i t y  d a t a  

obta ined  from the  t h r e e  s u r f a c e  boreholes  d r i l l e d  dur ing  the  1978 

summer season,  ( P l a t e s  2-5). No al-lowance has  been made i n  t h i s  

s e c t i o n  f o r  borehole l o c a t i o n  and/or  mining b locks .  

METHOD 1 

-S t r ip  mining t h e  t o t a l  seam hor izon  from both  No. 1 and 2 

seams. 

-Total No. 1 & 2 seam th i ckness  = 13.89 metres .  

-Coal i n  s i t u  per  hectare:- 

13.89 metres  x 100 x 100 m = 138,900 cubic  met res  x 

1 . 3  s p e c i f i c  g r a v i t y  = 180,570 tonnes/  h e c t a r e .  
- 

-Sales tonnes per  hec tare : -  

180,570 tonnes x 50% geo log ica l  l o s s  x 85% mining 

recovery x 63.2% washery y i e l d  a t -1 .90  s p e c i f i c  g r a v i t y  

= 48,501 s a l e s  tonnes per  hec t a re .  

-Area r equ i r ed  f o r  mine:- 

Case I - lg , l27, lOO tonnes + 48,501 s a l e s  t onnes lhec t a re  

= 394 h e c t a r e s .  

Case 2 - 22,926,390 tonnes + 48,501 s a l e s  t onnes lhec t a re  

= 473 hec t a re s .  



-Annual p r o d u c t i o n  of raw c o a l  r e q u i r e d : -  

Case 1 - 19,127,100 s a l e s  tonnes  + 0.632 ( Y i e l d  %) = 

30,264,398 tonnes  t o  washery + 30 y e a r s  = 

1 ,008 ,813  tonnes  p e r  annum t o  washery.  

Case 2 - 22,926,390 s a l e s  tonnes  + 0.632 ( Y i e l d  %) = 

35,275,934 t o n n e s  t o  washery + 30 y e a r s  = 

1 ,209 ,198  tonnes  p e r  annum mined c o a l  t o  washery.  

METHOD 2 

- S t r i p  mining t h e  Nos. 1 and 2 seams, e x c l u d i n g  p a r t i n g s  

g r e a t e r  t h a n  0.5 m e t r e s  t h i c k .  

-Tota l  Nos. 1 and 2 seams recovered  t h i c k n e s s  = 11..24 m e t r e s .  

-Mineable c o a l  i n  s i t u  p e r  h e c t a r e : -  

11.24 metres x 100 x 100  m - 112,400 c u b i c  m e t r e s  x 

1 . 3  s p e c i f i c  g r a v i t y  = 146,120 tonnes  p e r  h e c t a r e .  

-Sa les  t o n n e s  p e r  h e c t a r e :  

146,120 t o n n e s  x 50% g e o l o g i c a l  l o s s  x 85% mining 

r e c o v e r y  x 63.2% washery y i e l d a t  - 1 . . 9 0 s p e c i f i c  g r a v i t y  

= 39,248 s a l e s  t o n n e s  p e r  h e c t a r e .  

-Area r e q u i r e d  f o r  mine:- 

Case 1 - l9 , l27 , lOO t o n n e s  + 39,248 s a l e s  t o n n e s / h e c t a r e  

= 487 h e c t a r e s .  

Case 2 - 22,926,390 t o n n e s  t 39,248 sales t o n n e s / h e c t a r e  

= 584 h e c t a r e s .  



-Annual product ion of raw coa l  requi red : -  

Case 1 - 19,127,160 s a l e s  tonnes + 0.74 (Yield %) - 
25,847,432 tonnes t o  washery + 30 yea r s  = 

861,581 tonnes per  annum t o  washery. 

Case 2 - 22,926,390 s a l e s  tonnes + 0.74 (Yield %) = 

30,981,608 tonnes t o  washery + 30 yea r s  = 

1,032,720 tonnes per  annum t o  washery. 

-Underground mining e x t r a c t i n g  up t o  3.5 metres  from t h e  

b e s t  p o r t i o n  of t he  No. 1 and No. 2 seams. 

-Total Nos. 1 and 2 seam recovered th i ckness  = 6.57 metres .  

-Mineable c o a l  i n  s i t u  per  hectare:-  

6.57 metres  x 100 x 100 m = 65,700 cubic  metres  x 

1 . 3  s p e c i f i c  g r a v i t y  = 85,410 tonnes per  h e c t a r e .  

-Sales tonnes per  hec tare : -  

85,410 tonnes x 50% geo log ica l  l o s s  x 50% mining 

recovery x 79.5% washery y i e l d  a t - 1 . 9 0 s p e c i f i c  g r a v i t y  

= 16,975 s a l e s  tonnes per  hec t a re .  

-Area requi red  f o r  mine:- 

Case 1 - 19,127,100 s a l e s  tonnes + 16,975 s a l e s  t o m e s /  

h e c t a r e  = 1,127 h e c t a r e s .  

Case 2 - 22,926,390 s a l e s  tonnes + 16,975 s a l e s  tonnes/  

h e c t a r e  = 1,351 h e c t a r e s .  



-Annual p r o d u c t i o n  o f  raw c o a l  r e q u i r e d : -  

Case 1 - 19,127,100 s a l e s  tonnes  + 0.795 ( Y i e l d  %) = 

24,059,245 tonnes  t o  washery + 30 y e a r s  = 

801,975 tonnes  p e r  annum t o  washery . 
Case 2 - 22,926,390 s a l e s  t o n n e s  + 0.795 ( Y i e l d  %) = 

28,838,226 tonnes  t o  washery + 30 y e a r s  = 

961,274 tonnes  p e r  annum t o  washery.  

It i s  e v i d e n t  from t h e  above t h a t  a mine p roduc ing  approx- 

i m a t e l y  1 m i l l i o n  t o n n e s  p e r  y e a r  c o v e r i n g  a ground a r e a  no 

g r e a t e r  t h a n  1 ,400  h e c t a r e s  i s  r e q u i r e d  t o  s u p p o r t  t h e  l a r g e r  

power s t a t i o n  env i saged  i n  Case 2.  The s e c t i o n  f o l l o w i n g ,  

"COAL RESERVES", a t t e m p t s  t o  e s t a b l i s h  whether  o r  n o t  t h i s  i s  

p o s s i b l e  w i t h i n  t h e  a r e a  d r i l l e d  and mapped d u r i n g  t h e  1978 f i e l d  

season .  



COAL RESERVES 

Due t o  t h e  v a s t  s i z e  o f  t h e  Bonnet Plume Basin and t h e  l i m i t e d  

amount of  exp lo ra t i on  knowledge a v a i l a b l e  i n  t h e  a r e a ,  no proven 

r e s e r v e s  e x i s t .  However, du r ing  t h e  1978 f i e l d  season ,  numerous 

ou t c rops  of c o a l  o r  c o a l  f l o a t  were l o c a t e d  throughout  t h e  Basin 

i n d i c a t i n g  t h a t  c o a l  i s  p r e s e n t  i n  l a r g e  q u a n t i t i e s ,  probably i n  

s u f f i c i e n t  amounts t o  suppor t  a  major power gene ra t i ng  f a c i l i t y .  

Within t h e  a r e a  d r i l l e d ,  ( P l a t e  2, end pocke t ) ,  t h e r e  a r e  

i n f e r r e d  r e s e r v e s  (Table 1 )  of s u f f i c i e n t  s i z e  t o  f a r  exceed t h e  

requirements  o f  t h e  power s t a t i o n  model of t h e  Montreal Engineer ing 

Report.  Boreholes ,  BP-78-1, 2  and 3,  ( P l a t e s  3, 4,  and 5 ,  end 

pocke t ) ,  a l l  i n t e r s e c t e d  t h e  No. 1 seam. It  i s  n o t  c e r t a i n  whether 

o r  no t  t h e  lower 2.43 metre  seam i n t e r s e c t e d  i n  Borehole BP-78-3 

is  t h e  No. 2  seam. Never the less ,  t h e  t h r e e  boreholes  i n d i c a t e  a  

cons t an t  s t r a t i g r a p h i c  r e l a t i o n s h i p  over  a  ground d i s t a n c e  of  

10,000 met res .  

S ince  t h e  c o a l  seams appear  t o  be  cont inuous between Bore- 

h o l e s  BP-78-2 and 3 ,  a  d i s t a n c e  o f  4,000 met res  (Block B),  i t  i s  

i n f e r r e d  t h a t  t h e  No. 1 and 2  c o a l  seam hor izons  i n t e r s e c t e d  by 

Borehole BP-78-1 t h a t  u n d e r l i e  an  e a s i l y  mapped s u r f a c e  ou t c rop  

of  conglomerate ( P l a t e  2 ) ,  w i l l  be  found throughout  t h e  mappable 

t r a c e  of t h a t  conglomerate,  a  d i s t a n c e  of  7,000 met res   l lock A ) .  

Table 1 l is ts  t h e  i n f e r r e d  r e s e r v e s  and grade  of  t h e  s a l e s  

product  f o r  Blocks A & B based upon t h e  assumption t h a t  open p i t  

mining w i l l  be  p o s s i b l e  t o  a  highwall  dep th  of  60 met res  and t h a t  

underground mining i s  p o s s i b l e  t o  a  depth  of 360 metres. An 

average  d i p  i s  assumed of 35 degrees  f o r  Block A and 1 5  degrees  

f o r  Block B.  



TABLE 1 INFERRED TONNAGES AND GRADE I N  AREAS DRILLED DURING 1978 SEASON 

Block Length 1 Width 
Thick- Tonnes i n - s i t u  

Geological  ness I (Assume 1 . 3  SG) 1 
18.00 17,362,800 

6.80 25,323,200 
- 

-- 

Percen t  
E x t r a c t i o n  

Washery Grade of S a l e s  Product  Mineable I 
Yield @ 

S a l e s  
Tonnes -1.90 SG I M  [ 

I 

a t  -1.90 S.G. Remarks 
Ash Vol F.C. BTU 

12.1  35.7 47.6 10599 Mining Method 1 - 
9.0 37.6 48.6 10998 T o t a l  seam hor izon  

s t r i p  h ighwal l  60 
10 .3  / 36.8 48.2 10840 met res .  Underground 
- .mine t o  b e s t  3.5met 
16.9  33.8 43.2 9505 r e s  o f  seam t o  a 
15 .8  33.6 44.2 9581 dep th  of 360 met res  

16.1  33.7 43.9 9559 

-- -- 
10 .8  36.2 48.4 10780 Mining Method 2 - 

9.0 37.6 48.6 10998 S t r i p  - s e l e c t e d  
p o r t i o n s  o f  Sean 

9.6 37.1 48.6 10921 h ighwal l  60 metres .  
Mine t o  b e s t  3.5 

16 .3  34.0 43.5 9557 met res  o f  seam t o  
15 .8  33.6 44.2 9581 d e p t h  o f  360 metres .  
- 

15.9 33.7 44.1 9574 



Using a combinat ion of t h e  mining methods o u t l i n e d  under  t h e  

s e c t i o n  headed "MINING",  t h e r e  i s  a t o t a l  i n f e r r e d  sales tonnage  o f  

45 m i l l i o n  tonnes  o f  c o a l  s u i t a b l e  f o r  u s e  i n  t h e  proposed the rmal  

power s t a t i o n ;  a lmos t  t w i c e  t h e  p r o j e c t e d  l i f e t i m e  requ i rement  o f  

t h e  s t a t i o n .  





-- - - 

BOREHOLE NO. BP-78-1 
PAN OCEAN OIL LTD. IPAGE 

COORDINATES. DATE START . 30 JUNE, 1978 FINISH 5 JULY, 1978 MINING DIVISION - COAL 
ELEVATION B I T S  USED : JK SMITt-I DRl LLER CARON DIAMOND DRILLING OVERALL RECOVERY 81.7°/o LOGGED BY : JS .  MCKINNEY DATE 6 JULY, 1978 
DIP: 90'  BEAR1 NG MUD USED. 12 BAGS / 2 4  HRS TESTS: NIL 

CORE SIZE. HQ , CASING : 24' FT LEFT  IN HOLE 2 4 F T SAMPLED BY. J.S. MCKlNNEY DATE 6 JULY, 1978 ANALYZED BY: BIRTLEY SIGNED/- 51mC* 

LOCATION MAP 

SCALE : 

GEOLOGICAL LOG - SCALE : 1 : S O 0  I DETAILS OF COAL SEAMS - SCALE : 1: 100 
- -- 

OTHER CUMULATIVE WEIGHT PERCENT 
-- 

DESCRIPTION 

SIZE WEIGHT PERCENT CUMULATIVE SAMPLE VALUES 

F.S.I. S 

- 0.12 
- . - - 

- 0.23 

? v 

- 0.33 

- 0.12 

- 

- 0.27 

. -  - 

- 
BTU 

- 

'ROXIMATE ANALYSIS - 
EC. - 

- 
ASH - 

22 4 - - 

10.8 - - 

12.9 - 
- 

6.8 - - 

8 3 - - 

8 9 - 

0 

7 

'JOL. 
7 

- 

32.1 - 

36.8 - - 

35.9 - 
- 

38.3 - - 

37.5 - - 

36.5 - 

i. 

-- - 

OVERBURDEN - A FEW LIMESTONE, QUARTZITE AND 

!7.50 CHERT PEBBLES IN MUD 

No. 1 SEAM HORIZON 1 1 ,  - 
-1.50 

-1.60 
- 1  70 
+ 1.70 

RAW 

RAW - - 1.70 
RAW 

CONGLOMERATE - WEATHERED, PCCR RECCVERY 14.4 

17.5 

20.5 
100.0 
RAW 

OF LCCTE PEBBLES CF CHERT, 

QUARTZITE AND QllARTZ 

BRIGHT CCjAL 250 mm 

LULL COAL UOCmm 

COMB 
= 
- 1.50 
- 1.60 
- 1.70 

+ 1.70 

CONGLOMERATE - 20-30mm PEBBLES OF BLACK CHERT (lO%),GREY 
b BUFF QUARTZITE (20%). BLACK SLATE" CHERT(SO%) I 0.70 COAL -BRIGHT 

VERY BRITTLE, GREEN MUDSTONE (1%) GRIT IN  
MATRIX, BLACK MUDSTCNE (5%) .  QUARTZ ( 5 % ) .  

ZONES 29-50 mrn PEBBLES AT 72 m, 86rn,101m, l lbm, 
127m. THESE AVERAGE 0 15-C.3Cm THICK 

PYRITE IN BASAL 100mm. 

0.45 1 COAL-DULL SHALEY 
1 

0.73 1 COAL-BRIGHT 
RAW - 
RAW 

0.35 1 COAL-DULL 

I CALC - 
62.2 COAL-BRIGHT 

1.6: 
- 1.70 

RAW 

COMB - - 
-1.50 

-1 60 

2.84 SHALE-CARBONACEPUS COALY 
IN PLACES 

+ 1.70 

RAW RAW 

RAk  
SANDSICNE- GREI, COARSE GRAINEO 
CONGLOMERATE - VERY COARSE AT 63 O9m. 10-20mm PEBBLES 

5.89 PREDOMINATLY BLACK CHERT. PYRITE IN MATRIX 
4.98 FLOOR -MUDSTONE -SILTSTONE, 

GREY 
RAW 

I 

NO. 1 SEAM HORIZON I 
No. 2 SEAM HORIZON 
I 

MUDSTONE -SILTSTONE- GREY, BECOMUING FlNE SANDSTONE AT BASE 

--- WITH SLUMP STRUCTURES. 

CONGLOMERATE - AS ABOVE 

1.26 SANDSTC NE - G c O D  

* 103.68 L 

0.65 COAL-BRIGHT, SOME RESIN THINBAtJDEG - INC R DULL 
0.25 COAL 611 

0,67 COAL-BRIGHT 

RAW RAW - 
RAW CALC - 

87.8 -> COAL-BRIGHT 

RAW 

1 
0.15 I SHALE-CASBONACEOUS 

0.33 COAL-BRIGHT AND DULL 
THICK BANDED 

0.96 SHALE - CAR83NACEOUS 
DIP 30' 

0 22 COAL- DULL 
CGAL- BRIGHT 6 DULL 

12.8 

150.0 

RAW 
O 0 CONGLOMERATE -AS ABOVE 
0 1 6 . 6 7  1 

0 0 
RAW - 
RAW - 

-1.70 

CALC --.- 

1 126 SANDSTONE -GREY MEDIUM GRAINED TO GRITTY 

NO 2 SEAM HORIZON 

THICK BANDED 
12.2 

4.4 

16.6 - - 
59.7 

64.6 

71.3 

IOO.'l 

RAW 

RAW 

COMB - - 
- 1.50 

c 2 t  cnnL - DULL 

CCIAL - BRIGHT WITH MINC'R 
DULL BANDS 

CAQBC NACECUS 

+ 1.70 

RAW -- 
RAW CALC 

- 1.70 

RAW 

COMB 

F m  ASH /BTU CUlW 



LOCATION MAP BOREHOLE NO. BP-78-1 (PAGE 2)  

PAN OCEAN OIL LTD. 
MINING DIVISION - COAL 
LOGGED BY DATE 

SIGNED /wed~;L/I--7 

DATE START 
DRILLER 
TESTS 
SAMPLED BY 

FINISH 
OVERALL RECOVERY 

IINATES: Y 

ION: 

X 
BITS USED 

BEARING MUD USED 
CASING FT LEFT IN HI 

COORD 
ELEVAT 
Dl P 

CORE OAT E ANALYZED BY 
SCALE 

DETAILS OF COAL SEAMS - SCALE : GEOLOGICAL LOG - SCALE : 

OTHER 
-- 

St ZE WEIGHT PERCENT 
I I 

CUMULATIVE SAMPLE VALUES CUMULATIVE WEIGHT PERCENT 
I 

DESCRIPTION 'ROXIMATE ANALYSIS 1 BTU 
ES.1. 9 PROXIMATE ANALYSIS 

W - BTU F.S.I. S 
>- RM ASH VOL. EC. 

? ~ . 5  4.1 14 1 34.1 47.5 10423 

23.0 3.9 150 33.6 46.6 10192 - 
24.8 3.7 18.2 32.8 45.3 09W - 
1000 2 1 64.2 18.6 15.1 

21.8 3 9 16.0 33.6 46.6 10192 - 
5.1 3.1 53.9 23 6 19 4 4340. - 

2 6 9  3 8 232 31.7 41.4 9082 - 

- 
VOL. - 

31.7 - 

31.1 - 
- 
I DT - 
2310 

.2750 

- - 

SEE BP-78-1 (PAGE 1 )  

ROOF CONGLOMERATE GOOD 

I I 
I CARBONACEOUS SHALE 50mm 

BRIGHT COAL 250mm 

11 ,,*, 1 COAL-HIOW 

ASH 

No. 2 SEAM HORlf ON 
I 

I 

126 SANDSTONE - GnOD 
t 

65 
COAL -BRIGHT, THINBANDED 

SOME RESIN -- MINOR BULL 
-COAL DULL 

- 

0,67 1 COAL-BRIGHT 

0.44 COAL -DULL 

1 
ARCG 

n 
10 I COAL- BRlGHl 

THICK BANDED 

100.0 1 6  70.9 15.9 11.6 

H 2 0  C H N S ASH 0 

79.8 4.6 114 348 494  b 10695 - 
H20 C H N I S ASH 0 

I 

0.26 COAL - DULL 

COAL - BRIGHT WITH MINOR 

I DULL BANDS 

I FLOOR-OKAY -SHALE 

rn I CARBONACEOUS 



LOCATION MAP BOREHOLE NO. BP - 78 - 2 
PAN OCEAN OIL LTD. (PAGE 1) 

MINING DIVISION - COAL DATE START 7 JULY, 1978 FINISH 
DRILLER : CARON DIAMOND DRILLING OVERALL 
TESTS NONE 
SAMPLED B Y :  J.S.McKINNEY DATE 10 

COORDINATES: 
ELEVATION: 
Dl P : 90' 
CORE SIZE:  HQ 

1C JULY, 1978 
. RECOVERY 79.1 ' lo  BITS USED: J.K. SMIT 100'5 

MUD USED: 12 bags (50lb)  /day 
F T  LEFT IN HOLE: NIL F T  

LOGGED B Y :  J.S.MCKINNEY DATE 10 JULY,1978 
BEARING 
CASING: 10 JULY, 1918 ANALYZED BY : B I R T L E Y  SIGNED/- 

SCALE: 

GEOLOGICAL LOG - SCALE : 1 : 500 DETAILS OF COAL SEAMS - SCALE : 1 : 100 

WEIGHT PERCENT I CUMULATIVE WEIGHT PERCENT CUMULATIVE SAMPLE VALUES OTHER 

> 0 PROX IMATE ANALYSIS 
$ 2  & B T U F. S.I. S %o 7 RM ASH VOL FC 

I 
9 
LU - 
> - - 
26.9 

33.6 

38 3 

100 0 

RAW 

CALC 

DROXIMATE ANALYSIS I DESCRIPTION 2 PROXIMATE ANALYSIS 
L U F  - * RM ASH ' 

4 0 6  5 7  183 

6 6 6  7 0  104 

C t a ' - 6 6  7 2 6 '  

5 6 6  6 4  I 3 6  

9 4 7  7 2  6 9  

8 0 2  6 8  8 6  

5 3 2  6 8  8 6  

59 0 6.4 9 5 

u -- --- 
-- 

VOL. EC. 

33.2 42.8 

35.2 47.4 

OVERBURDEN - N O  RECOVERY 

-1.50 

-1.60 

.1.70 

b1.70 

RAW 

No. 1 SEAM HORIZON 1 CC'NGLCMERATE - 10-20mm PEBBLES C F CHLRT QUARTZITE 
AND QUARTZ. POROLIS. THIN SANCSTONE 

BED> ICATTERED THROUGHOUT 

RAW 

170 3 8 3  - 
RAW 100 0 - 

COMB - 

.I 50 63 2 7 7 6 0 360 SO 3 10705 - 
160 3 1  3 7  215 3 5 7  39.1 8976 

1 7 0  1 6  3 4  ' 3 2 7  3 0 0  I 3 3 9  7439 - 

36.8 
3.8 
40.6 - 
83.2 

86.3 

87.9 

100.0 

RAW 

CALC - 
84.9 

3.4 

08 3 - 
3 3  3 
44.4 
52.4 

ROLF -GOOD CONGLOMERATE f JHALEY LAYER GROUND 

SHALE - CARBONACEOUS 

COAL - BRIGHT MUDSTONE - SILTSTONE, CARBONACEOUS AT TOP, GRADlhG 

DCWhWARD INTO GREY SILTS'nNE COAL - DULL AND SHALEY 
7822 

COAL - BRIGHT 

- -- 

SANDSTCNE - GREY MEDIUM GRAINED SOME SLUMP .TRbCTURE. 

MINOR THlN GRITS AND MUDSTONES SCATTERED 

THROUGHOUT. CI+?CAL - BRIGHT 
CCAL - DULL SHALEY 

7823 
COAL - BRIGHT 

, 1.70 

RAW 

4 7 6  2 7  1 6 4 9  ' - - - I _  - 1000 

too0 - 1 - - - 1  - - RAW 

1 
1000 6 0  I 3 6 8  27.0 3 0 2  1 6 4 5 0  1 - 0 2 7  CALC 

52.4 - - 49.4 

1 0 0 0 . -  i I i - 1  1 1 :  . - - 5.7 
I ! 1 

5 5  I 
I - j 1 I -- 

RAW - 
1.70 

RAW - -. 
. L M b  
- 
P 

- l 50 

- 1  6 0  

. 1.70 
b1.70 

RAW - 
RAW 

- -.- -- 
GRIT - GREY SUB-ROUNDED 

*-%&W E- - 
CcAL - BRIGHT 

FLOOR- MUDSTONE - SILTSTCNE 
CARBOAACEJUS AT TOP 

- - 
MUDSTONE, )AND>TOAE, GRIT- CROSI-BEDDED 

11.2 

17.2 

25.4 

100.0 

RAW 

N O  2 5EAM HORIZON 

MUCbTONE - GREY SCATTERED COALY SHALE A A D  COALY 

MATERIAL.  0 76m COlvGLOMERATE NEAR BASE 
1. 70 

RAW 

COMB - - 
1.50 

.1.60 

.1.70 

.I .70 

RAW - 
RAW 

NO.  3 SEAM HCRIZON 
87.3 
91. 5 
94.5 

100.0 

RAW 

CALC 

MUDSTONE, GREY, GRADING INTO SILTSTONE 

\lo. 2 SEAM HOR v -- 
END OF HOLE 

ROOF - FAIR - MUGSTLNE, 

SANDSTONE AND GRIT 

7825 

1 70 

RAW 

COMB 
P - 
- l 50 
1 60 

1 70 

- 1  70 

RAW - 
RAW 

91 2 
3 5 

94 7 - - 
48.3 
54 8 

59 6 

100 0 
1 RAW 

1 CALC 

COAL - DULL I 
CCAL - BRIGHT 

SHALE - CARBONACEOUS 

COAL - BRIGHT WITH 
I CARBCNACEObS SHALE 7826 

STRINGERS 

SHALE - CARBONACEOUS 1.70 

RAW 

COMB - - 
RAW 
- - 
. 1.50 
,1.60 
1.70 

.1.70 

RAW - 
RAW 

~ 5:;: 

1 61.3 

pZ 61. 6 

67. 3 

100.0 

RAW 

CALC 

COAL - BRIGHT WITH uCCASlONAL 
THlN DULL COAL AND 
CARBCNACEOUS SHALE 
STRINGERS 

7827 

0 8 0  I CCAL - BRIGHT I - 1.70 
RAW 

C O W  - 



LOCATION MAP BOREHOLE NO. BP-78-2 
PAN OCEAN OIL LTD. (PAGE * )  

MINING DIVISION - COAL DATE START FINISH COORDINATES: Y 

ELEVATION: 
Dl P 
CORE SIZE 

B I T S  USED 
MUD USED 
FT LEFT IN HOLE 

DRILLER 
TESTS 
SAMPLED BY: R.J. MAZUR 

OVERALL RECOVERY 

DATE 1 1  JULY,1978 ANALYZED BY : BIRTLEY 

LOGGED BY : R. J. MAZUR DATE 1 1  JULY, 1978 

SIGNED/ 
BEARING 
CASING 

SCALE: 

GEOLOGICAL LOG - SCALE: DETAILS OF COAL SEAMS - SCALE : 

OTHER WE lGHT PERCENT CUMULATIVE WEIGHT PERCENT CUMULATIVE SAMPLE VALUES - 
> 

Li 2 
$5 0 - 

- 
- 1 5 0  

- 1 60 . 1.70 

r 1.70 
RAW - 
RAW - 

r1.70 

RAW 
COMB 
* - - -- 

5 LLI PROXIMATE ANALYSIS~ - 
RM - 

- 
BTU 

- 

- 
10708 

8701 

7073 

- 
It 
LU - 
> - 

- 
64.0 

77 3 

86.3 

100.0 
RAW 

CALC 

DESC R l  PT ION 'ROXIMATE ANALYSIS DESCRIPTION 

0 FC. 

5 
BTU - 

ASH - 

- 
9.8 

24 6 

35.7 

55.9 

- 
20.9 - 

-.- -- 

. 
VOL 

37.0 : 

31 9 

27 3 

32.0 ~ 

1 

- ---- * 
3 7 8  

' 

31 5 

290 

31 1 

35 5 
30.9 
26 8 

27 8 

. 

SEE PAGE 1 

77.9 

9 7 
87 6 --- 

-A 

-- - 
64 5 
79 6 
86 6 

100.0 
RAW 

CALC 
7 

80.1 
7 5 

876 - - 
e - - 

43 1 
56.1 
67 6 

100.0 
RAW 

CALC 

- - 
-1.50 
-1.6C 

- 1.70 
+I70 

RAW - 
RAN - 

- 1  70 
RAW 

COMB - - 
- 
7 - 1.50 
-1.60 
-1 7C 

+ I  76 
RAW - 
RAW - 

- 1 70 
RAW 

C OM8 - 

I 
0.23 I COAL -BRiGHT 

I 
0.99 1 MUDSTONE, GREY 

I 

0.46 COAL -DULL (L &RIGHT 

PLOOR -MUDSTONE 



LOCATION MAP BOREHOLE NO. BP - 78 - 2 
PAN OCEAN OIL LTD. (PAGE 3 )  

MINING DIVISION - COAL COORDINATES: Y 

ELEVATl ON: 
Dl P 
CORE SlZE 

X 
- BITS USED 

BEAR1 NG MUD USED 
CASING FT  LEFT IN HOLE 

DATE START 

DRILLER 
TESTS 
SAMPLED BY 

FINISH 
OVERALL RECOVERY 

LOGGED BY DATE 

SIGNED/- S. DATE ANALYZED BY 

GEOLOGICAL LOG - SCALE : DETAILS OF COAL SEAMS - SCALE: 

I CUMULATIVE WEIGHT PERCENT OTHER WEIGHT PERCENT CUMULATIVE SAMPLE VALUES 

DESCRIPTION 
- 

> x,. 
3 0 - 
-1.70 
-1.80 
-1.90 

1.90 - - 1.80 
RAW - 

-1.90 
RAW - 

LYSIS - 
-1.70 
RAW 
= 
-1.70 
.1.00 
.1.90 
b1.90 - 
-1.80 
RAW 
COMB - 
.1.90 
RAW 
COMB 

- 
BTU 

PROXIMATE ANALYSIS ATE ANALYSIS ri DESCRIPTION 
BTU F.S.I. 

- 

- 

- 
ASH - 

19.3 

VOL - 
28.4 
24.6 
14. 1 - 
- 

S E E  BP-78-2  (PAGE 1 )  

I SEAM HORIZON; 
ROOF - GOOD C O N G L O M E I ~ A ~ ~  
SHALEY LAYER GROUND 

,0.08 SHALE -CARBONACEOUS 

0,53 1 COAL -MOSTLY BRIGHT 

0.32 [ COAL - BRIGHT 

0.57 1 SHALE - CARBONACEOUS 

- 1.70 
RAW - 

.l.TO 

.1.80 

.1.90 
,1.90 
-1.110 
RAW 
COMB - 
- r.90 
RAW 

:OM0 - 

- 1.70 
RAW - 
-1.70 
.1.80 
r1.90 
r1.90 - 
-1 .80 
RAW 
COMB 

REDUCING 

%E 

0 . 7 7  I SHALE - CARBONACEOUS 34 4 44.8 

REDUCING 
0.23 COAL - BRIGHT 

FLOqR - MUDSTONE - SILTSTONE 
CARBONACEOUS AT TOP 

-1.90 
RAW 
COMB - 
lysls 

-1.70 
RAW - 

FROM ASH / BTU CURVE 



LOCATION MAP 

COORDINATES: Y 

ELEVATION: 
Dl P 
CORE SIZE 

BOREHOLE NO. BP - 78- 2 
PAN OCEAN OIL LTD. (PAGE 4 ,  

MINING DIVISION - COAL DATE START 
DRILLER 
TESTS 
SAMPLED BY : J. S. MCKINNEY 

FINISH 
0VE.RALL RECOVERY BITS USED 

MUD USED 
FT LEFT I N  HOLE 

LOGGED BY : J. S. MCKINNEY DATE : JULY 10,1978 

SIGNED/- 5 
BEAR1 N G  
CASING DATIE : JULY 10,1978 ANALYZED BY 

SCALE : 

GEOLOGICAL LOG - SCALE DETAILS OF COAL SEAMS - SCALE: 
- - 

OTHER SIZE WEIGHT PERCENT CUMULATIVE WEIGHT PERCENT CUMULATIVE SAMPLE VALUES u Y, 
m 
UJ f 0  Z 
Y DESCRIPTION s 

0 
u 
I 
t 

F.S.I. S 

1_ 

- 
> x ,. 

% (3 

- 

- 
-1.70 
-1.80 
.1.90 
c1.90 
COMB - 

-1.70 
RAW - - 

-1.70 
-1.80 
-1.90 
e1.90 - 
-1.80 
RAW 
COMB - 
-1.90 
RAW 
COMB - 
ALf51 

-1.70 
RAW - - 
RAW - 
-1.70 
-1.80 
-1.90 
+1.90 - 
-1.80 
RAW 

COMB - 
-1.90 
RAW 
COMB - 

-1.70 
RAW - 

- 
BTU 

- 
F. S.I. 

- 

- 
G'n 
u_* 
~4 
- 

I. 97 - 
OXlC - 
I DT - 

2440 
2120 - 

3.49 - 

3.49 - 
OX ir - 

IDT - 
2390 
2740 - - 
5.26 
5.26 - 

8.43 

--- 

PROXIMATE ANALYSIS 'ROXIMATE ANALYSIS 1 DESCRIPTION 
F.S.I. BTU 

F. C 
- 
ASH - 

7 

VOL. - RM ASH VOL. 

:ENT SAMPLE - 
2 .6  46.4 - 

FUSION 

2.3 26.7 30.7 
2.5 40.4 21.8 
1.8 78.1 13.7 

FUSION 

- 100.0 - 

2 . 7  26.6 29.4 
2.8 40 .4  24.9 
2. 1 65 .2  20 .2  

FUSION 

SEE B P -  78 - 2 ( PAGE 1 ) 

NSUFl 

5.5 - NO: 2 SEAM HORIZON 

ROOF -FAIR - MUDSTONE, 

SANDSTONE AND GRIT 

COAL - MOSTLY BRIGHT 

,o:e6, COAL - DULL 

COAL - BRIGHT 

0 . 4 0  SHALE - CARBONACEOUS 

COAL - BRIGHT WITH 
1 . l o  CARBONACEOUS SHALE 

STRINGERS 

SHALE -CARBONACEOUS 

1.77 

ASR - 

COAL - BRIGHT WITH OCCASIONAL 
THIN DULL COAL AND 
CARBONACEOUS SHALE 
STRINGERS 

1 0 . 3 5  1 COAL - DULL 

ASH - 



LOCATION MAP BOREHOLE NO. BP - 78 - 3 
PAN OCEAN OIL LTD. (PAGE 1 )  

MINING DIVISION - COAL COORDINATES: @ DATE START 29 JULY,1978 'FINISH : 6 AUGUST, 1978 
DRILLER: CARON DIAMOND D$ILTING OVERALL RECOVERY 86.2 Ole  

TESTS: NONE 
ELEVATION: 
DIP: 90" 
CORE SIZE': HQ 

B I T S  USED SMITH 
MUD USED QUICK GEL 

LOGGED BY : R.F. MCINTYRE DATE 6 AUGUST, 1978 
BEARING : 0 
CASING 48 F T  LEFT  IN HOLE NIL SAMPLED BY: J.S. MCKINNEY DATE:l5 SEPT., 1978 ANALYZED BY: BIRTLEY 

SCALE : 

GEOLOGICAL LOG - SCALE 1 : 500  DETAILS OF COAL SEAMS - SCALE : 1 : 100 

SIZE 
I 

WEIGHT PERCEN1, CUMU LATlVE WEIGHT PERCENT CUMULATIVE SAMPLE VALUES OTHER 
w 

DESCRIPTION 
7 

9 
W - 
>- 

- 
81.8 
90.7 
96.5 
100.0 

RAW 

CALC - 
74.6 
8.8 

83.4 - - 
34 .0  
3 7 . 5  
45.4 
00.0 

RAW 

:ALC - 
31.5 
7.4 

38.9 
- 
98.2 

100.0 

RAW 

:ALC - 
91 7 

C - 
V 8  3 
-- -. - 
2.8 
3 . 1  

3 . 7  

100.0 

RAW 

IALC 

PROXIMATE ANALYSIS I PROXIMATE ANALYSIS 

RM ASH 

6.8 2 0  2 

RM ASH VOL 

4.8 17.6 3 1 . 0  

4.7 20.3 30.3 
4 . 6  22.3 29. 8  
4 . 5  23.8 29.4 

6.8 20 .6  27.0 

4.7 23.5 29.2 

4.8 17.6 31.0 
6.8 20.6 27.0 

5 . 0  17.9 30.6 

VOL - - 

- - 

32 1 
- 

3 4  1 - 

3 3  5 

OVERBURDEN -ASSORTED PEBBLES I N  MUD 

MUDSTONE - GREY 

RAW E:: 8;2 6:.1 

. I .  70 
RAW 100.0 

OVERBURDEN 7 NO RECOVERY 

MUDSTONE - GREY - -- - - - - . - - - . .. . - 
SANDSTONE - FINE GRAINED BUFF TO GREY I No. 1 SEAM HOR170N 

ROOF- GOOD 

GRI NDlNG - COAL & SH 7 

CONGLOMERATE - BLACK AND BUFF CHERT PEBBLE 
CONGLOMERATE WITH QUARTZITE AND 
QUARTZ PEBBLES. 
USUAL SIZE OF PEBBLES 25-50mm, POORLY 
CEMENTED. HIGH POROSITY, SEE 

WRITTEN LOG. 

-1.70 
-1.80 
-1 .90  
*1 .90  

- 
RAW 

SANDSTONE BEDS 0 l TO 0.5m THICK AT 21.2, 
29.0, 35 .8 ,  88.8 A N D  91.4m 

MUDSTONE 0.1 TO 0 2m THICK AT 49.0, 52.4, 
52.9, 87.3 AND 9l.8m 

DIPS APPEAR TO BE 1 0 - 1 5  DEGREES 

RAW - 
,I .7O 
RAW 

COMB 
- - 

SHALE A N D  COALY SHALE 

-- 
MUDSTONE 
ROOF - POOR 

COAL - BRIGHT 
COAL - DULL W/SOME BRIGHT 
COAL - BRIGHT 
MUDSTONE 

SHALEY COAL 
-- 

COAL - BRIGHT - - -- -- - 

a :  . + a r b  a - E  

RAW - 
RAW 1001 10 2 6 6 

1 70 9d 2 - 
R A *  

C.)hrB - 
- - - - - - . - - 

- 1 7 0  2 8  5 3  1 0 8  
- 1 8 0  0 3  4 4  4 4 3  

. I  90 0 6  3 7  5 4 9  

+ I 9 0  9 6 3  4 1  8 0 7  

97 5 -  - - - -- -. - 
Cc AL - MOSTLY DULL, THICK l = - l  BANDED SHALEY COAL 

I N  PLACES 

- 1.70 

COMB 

FLOOR - POOR 
MUDSTONE, COALY SHALE 
A N D  SILTSTONE 

2 . 6  

5 . 7  

8 . 3  
- - 
5 2 . 3  

53.2 

78.2 

0 0 . 0  

RAW 

:ALC 

4 9 . 4  

5 .5  

54.9 - - 
9 3 . 8  

96.  1 

97. 4  

100.0 

RAW 

CALC 

- 1.70 93.8 6 9 13.6 

I .  2 .3  3 . 2  4 0 . 5  

. 1.90 1.3 3 .  1 46.8 

b1.90 2 .6  1 9  6 6 . 6  

RAW -- - .- 
RAW IC9O 9 .9  15. 7 

-1.70 93. 6 - 
LAW l r C I P  
COMB - 

- 

-1 .70  51 0 5 .2  I5  4  
- 1 .  6 0  1 3 . 7  3  8 4 0 . 8  

. 1 . 9 0  11 .9  3 . 1  4 7 . 6  

. I  
No. 2 SEAM HORIZON ? 

67. 7 

6 . 5  
9 4 . 2  - - 
51 0 
64. 7  

76.6 

0 0 . 0  

RAW 

:ALC 

CONGLOMERATE 

THICK BANDED - - 
+ I  90 2 3 4  2 . 0  6 6 3  

RAW - 

RAW 1000 7 6 33 4 

- I  70 51 0 - 47 3 
7 .2  

!LL 
3 5 . 0  
42 7 

5 3 . 7  
0 0 . 0  

RAW 

:ALC 

* FROM ASH/BTU CURVE 
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PAN OCEAN OIL LTD. 
MINING DIVISION - COAL DATE START 

DRILLER 
TESTS 
SAMPLED BY 

COORDINA 
ELEVATION 
Dl P 
CORE SIZE 

TES:  Y X 
BITS USED 
MUD USED 
FT. LEFT  IN HOLE 

FINISH 
OVERALL RECOVERY 

LOGGED BY DATE 

SIGNED/- 
BEARING 
CASING DATE ANALYZED BY 

SCALE : 

GEOLOGICAL LOG - SCALE: DETAILS OF COAL SEAMS - SCALE : 

CUMULATIVE SAMPLE VALUES I OTHER SIZE 
1 

WEIGHT PERCENT 

I I I I I I I 

CUMULATIVE WEIGHT PERCENT u m 
m 

F 0  2 
q Y DESCRIPTION s 
(3 

u 
I 

BTU F.S.I. S -TT DESCRIPTION - 
ASH - - 
16.5 
48.2 
22.1 - 
22.9 
48.2 
26.7 - 

C - 
58.17 
31.48 - - 
5.9 

- 
VOL. - - 

33.8 
20.7 
31.5 - 
31.5 
20.7 
29.9 - 
H - 

4.51 
2.88 - - 

37. 1 

SEE 8P-78-3 (PAGE 1) 

j I ROOF-GOOD 
CONGL0,MERATE 

COAL - THIN BANDED MOSTLY 
DULL W/lmm BRIGHT 
STRINGERS 

GRIN DING - COAL & SH. 2 

- 1.70 
RAW - - 

COMB - - 1 SHALE AND COALV SHALE 

ysls 

- 1.70 
RAW 

- - 
-1.80 
RAW 

COMB 

MUDSTONE 
0 ' 9 1  ROOF - POOR 

COAL - DULL W/SOME RRIGHT 
COAL - BRIGHT 
MUDSTONE 

I SHALEY COAL - 1.90 
RAW 
C OM8 

COAL - BRIGHT 

SHALE - CARBONACEOUS 

COAL - MOSTLY DULL, THICK 
8ANOED SHALEY COAL 
I N  PLACES 

\ FL'7OR - POOR 

-1.70 
RAW 

- - 
-1.80 
RAW 

COMB 

0.29 1076 163 
015 7076 841 

3 9 7  8740 - 
317 7036 - 
390  8596 - 
3 6 2  8052 - 
31 7 7036 - 
35.9 7981 - 

S ASH 0 

0 4 2  1707 14.9 
0 25 33.12 12.? 

451 9613 - 
427 9063 - 
449 9576 - 

-1 9 0  
RAW 

COMB - * 
-1.70 
RAW - 

MUDSTONE, COALV SHALE 
A N 0  SILTSTONE 

- 
-1.80 
RAW 

COMB 

-1.90 
RAW 
COMB - 

-1.70 
RAW 

CONGLOMERATE 
ROOF - GOOD 

- - 
- 1.80 
RAW 
COMB 

0 60 COAL - 8KlGHT AND DULL 
THIC< BANDED 

0.73 COAL - BRIGHT 

RAW 
COMB 

COAL - BRIGHT AND DULL I o 70 I 
I 

0 40 COALY SHALE 

FLOOR -POOR -MUDSTONE 

-1.70 
RAW 

- - 
- 1 8 0  
RAW 
CaMB 

-1.90 
RAW 
COMB 

S I ASH I 0 
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