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ADDENDUM 

P l e a s e  n o t e  t h a t  Maps E-0767 t o  E-0770 i n c l u s i v e  l i s t e d  under  

"LIST 9F MAPS AND ILLUSTRATIONS" i n  t h e  Tab le  o f  Conten t s  were 

n o t  completed i n  t ime and w i l l  be  f i n i s h e d  when a v a i l a b l e .  
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SUMMARY AND CONCLUSIONS 

I n  1977 c o a l  was d i scovered  b y  Pan Ocean p e r s o n n e l  i n  t h e  

Bonnet Plume Bas in  l o c a t e d  i n  t h e  Yukon T e r r i t o r y .  Subsequent ly  Pan 

Ocean a c q u i r e d  c o n t r o l  o v e r  24 c o a l  l i c e n c e s  c o v e r i n g  a t o t a l  of 

387,308 h e c t a r e s  (957,024 a c r e s ) .  Follow-up r e c o n n a i s s a n c e  mapping 

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

p o t e n t i a l  s o u r c e  o f  a l a r g e  q u a n t i t y  o f  h i g h  q u a l i t y  the rmal  c o a l .  

I n  1979 a  major d r i l l i n g  programme was i n t i t i a t e d  which f u r t h e r  es- 

t a b l i s h e d  t h e  p o t e n t i a l  o f  t h e  b a s i n  and d e l i n e a t e d  s u f f i c i e n t  re- 

s e r v e s  i n  one s e l e c t e d  a r e a  - I l l t y d  Creek Depos i t  - t o  s u p p o r t  a 

mine-mouth power development. 

I n v e s t i g a t i o n s  t o - d a t e  show t h e  Bonnet Plume Bas in  t o  

c o n t a i n  a c o a l f i e l d  of major  p r o p o r t i o n s  c o n t a i n i n g  h i g h  q u a l i t y  

the rmal  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  supp ly  a  v i a b l e  e l e c t r i c  

power b a s e  i n  t h e  Yukon T e r 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. 

Measured, i n d i c a t e d  and i n f e r r e d  i n  s i t u  r e s e r v e s  i n  

e x c e s s  o f  380 m i l l i o n  tonnes  have b e e n e s t a 5 l i s 5 e d i n  f o u r  d e p o s i t  

a r e a s  (Tab le  I )  . 

S a l e a b l e  tonnes  o f  c o a l  were c a l c u l a t e d  o n l y  f o r  t h e  

I l l t y d  Creek Depos i t ,  assuming: 

Case a )  a  p roduc t  d e r i v e d  from s t r i p  mining t o  a 

maximum cut-of f  r a t i o  of 10 : 1 ( c u b i c  m e t r e s  

o f  rock  t o  tonnes  o f  c o a l ) ,  and 

Case b) a  p roduc t  d e r i v e d  from underground mining 

t o  a dep th  o f  300 m e t r e s  below t h e  s u r f a c e .  

For Case a )  approx imate ly  37.7 m i l l i o n  tonnes  of measured s a l e a b l e  

c o a l  have been c a l c u l a t e d  (Table  VI) .  T h i s  c o a l  h a s  t h e  f o l l o w i n g  

s p e c i f i c a t i o n s :  

Pan Ocean 
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TABLE I 

PAN OCEAN O I L  LTD. 

BONNET PLUME PROJECT 

SUMMARY TABLE OF I N  S I T U  GEOLOGICAL RESERVES 

I AVERAGE 

RESERVE AREA 
TOTAL I COAL 

MEASURED 
I l l t y d  D e p o s i t  (b lock  B) 

TOTAL MEASURED 

INDICATED - 
I l l t y d  D e p o s i t  (b lock B) 

Wernecke D e p o s i t  (b lock  A) 

A i r s t r i p  D e p o s i t  (block C) 

W i n d  R i v e r  D e p o s i t  (block D) 

.- - - -- 

TOTAL INDICATED 

TOTAL MEASURED 
AND INDICATED 

INFERRED 
W e r n e c k e  q e p o s i t  (block A) 

A i r s  t r i p  D e p o s i t  ( b l o c k  C) 

W i n d  R i v e r  D e p o s i t  ( b l s ck  D) 

t 

TOTAL INFERRED 

TOTAL MEASURED, 
INDICATED AND 
INFERRED 

iVERAG 
TOTAL 
AREA 
(ha) 

TONNE 
x106 

121 
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TABLE V I  

PAN OCEAN O I L  LTD. 

BONNET PLUME PRO.JECT 

ILLTYD CREEK DEPOSIT (BLOCK B) 

\BLE RESERVE DATA - TO A CUT-OFF WASTE TO COAL TO BASE OF SEAM 3 (1' -1-7 -1 

RESERVES TO 1 0 :  1 CUT-OFF - -SALES SPECIFICATIONS - + 
SUFWARY OPEN P I T  - MIX 

TOTAT, AREA IN-SITU 
MINEABLE 

TONNES 
AREA IN-SITU LESS MINING YIELD SALES 
(m2) TONNES GEOLOGICAL LOSSES RECOVERABLE @ 1 . 9 0 s g  TONNES 

( W h e r e  A p p l i c a b l e )  TONNES 

/ PfEASl lKKI )  

No. 1 SEAM 
No. 2 SEAPI 

~~. ~ ~o . . . - l - s ~ ~ ~ r - ~  

1 NII I  CATEIl 

No. 1 SEAM 

N O .  2 SEAN 
N O .  3 SEAM 

. -pp 

TO'I'h1.S 
-.A - 

MEASLIRED & INDICATED 

Nn. 1 SEAM 
Nn. 2 SEN1 
No. 3 SEAM 



Moisture 5.1% 

Ash 17.0% 

V o l a t i l e  Content 33.6% 

Fixed Carbon 44.2% 

S p e c i f i c  Energy 9,500 BTufs / lb .  

Sulphur -= 0.5% 

Ash Fusion Temp. 3 2400° F 

For Case b)  approximately 35.3 m i l l i o n  tonnes of measured s a l e a b l e  c o a l  

have been c l a c u l a t e d  (Table VII). This  c o a l  h a s  t h e  fo l low?-ng-spec i f i -  

c a t  i ons  : 

Moisture 5.2% 

Ash 15.4% 

V o l a t i l e  Content 34.0% 

Fixed Carbon 45.1% 

S p e c i f i c  Energy 9,704 BTU1s/lb. 

Sulphur 0.5% 

Ash Fusion Temp. > 2400' F 

Tonnages and s p e c i f i c a t i o n s  w i l l  be f u r t h e r  r e f i n e d  upon completion of 

a mining s tudy  designed t o  determine t h e  most e f f i c i e n t  and p r a c t i c a b l e  

method(s) of mining. 

Pan Ocean 



TABLE V I I  

PAN OCEAN OIL LTD. 

BONNET PLUME PROJECT 

ILLTYD DEPOSIT (BLOCK B) 

W R Y  UNDERGRI 

UNDERGROUND 
MINEABLE 

TONNES 

ND M I N I N G  RE: 

GLOLOGICAL 
LOSSES OF 

l o  % 
WHERE 

APPLICABLE) 

-. 
I 

1,404,329 
1 ,079,101 

1,076,736 

RVE DATA - T( 

UNDERGKOUND 
RECOVERABLE 

TONNES (65%) 

4 DEPT 

YIELC 
@ 1.90 

s . g .  

6::4 81.0 

63.91 

SALES 
TONNES 

VOL . 
% 

- 
+ - 

MEASURED - 
. No. 1 Seam 7,060,921 

No. 2 Seam 2-89 --_ 7 ,  190! 298 
No. 3 Seam 

& - - 2.17 - 
I I I 

- TOTAL MEASURED 18.59 121.6041944 
I 

- -- MEASURED & INDICATED 
- , No. 1 Seam 
_ -- -L No :_ 2 Seam-- 2.88- !, 8,6391333. 

I No. 3 Seam 
-. --- - -- 12 .11  - 1 9,3294354 

- INDICATED 

MEASURED - 

1 Seam _--- - 3.53 _ - 7,060,921 
A - No. 2 Seam 2.89 7 ,190.298 

TOTAL MEASURED 6.42 14,251.219 
1 I 

I I 1 

- CATED . ]6 ,24_,13 ,3661971 

+- -- - 
MEASURED & INDICATED 



INTRODUCTION 

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

c o v e r i n g  387,308 h e c t a r e s  (957,024 a c r e s )  i n  t h e  Bonnet Plume Bas in  

o f  t h e  n o r t h e r n  Yukon T e r r i t o r y  ( F i g u r e  I) .  The l i c e n c e s  a r e  under- 

l a i n  by sedimentary  rocks  o f  T e r t i a r y  age  c o n t a i n i n g  l i g n i t i c  c o a l s  

i n  t h e  n o r t h .  Sedimentary r o c k s  o f  Cre taceous  age  c o n t a i n i n g  b i t u -  

minous c o a l s  occur  i n  t h e  s o u t h .  

Fol lowing t h e  d i s c o v e r y  of c o a l  i n  rocks  o f  Cre taceous  age  

and t h e  subsequent  a c q u i s i t i o n  o f  c o a l  l i c e n c e s  i n  1977, Pan Ocean 

c a r r i e d  o u t  e x p l o r a t i o n  programmes i n  1978 and 1979 which e s t a b l i s h e d  

measured, i n d i c a t e d  and i n f e r r e d  r e s e r v e s  o f  i n  e x c e s s  o f  380 m i l l i o n  

t o n n e s .  The c o a l  i s  ranked as h i g h  v o l a t i l e  ' C '  b i tuminous (ASTM 

c l a s s i f i c a t i o n )  and is  c o n s i d e r e d  t o  b e  a h i g h  q u a l i t y  the rmal  c o a l .  

It is  sugges ted  t h a t  t h i s  d e p o s i t  p r e s e n t s  an  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 cou ld  s u p p l y  

t h e  e l e c t r i c a l  needs o f  t h e  Yukon f o r  y e a r s  t o  come. Not o n l y  are 

t h e r e  s u f f i c i e n t  r e s o u r c e s  f o r  t h e  Yukon's u s e  b u t  conce ivab ly  t h e  

Yukon cou ld  augment t h e  supp ly  o f  e l e c t r i c a l  needs  f o r  ne ighbour ing  

a r e a s .  Because o f  t h e  remote l o c a t i o n  of t h e  d e p o s i t  t h e  c o a l  i s  

p r e s e n t l y  most s u i t a b l e  f o r  u t i l i z a t i o n  i n  t h e  mine-mouth power 

development. 

Pan Ocean 
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LOCATION AND ACCESS 

The Bonnet Plume c o a l  b a s i n  i s  l o c a t e d  i n  t h e  n o r t h e r n  

Yukon T e r r i t o r y .  It l i e s  e n t i r e l y  w i t h i n  t h e  Wind River  map-area 

(NTS 106E). The c e n t r e  of t h e  b a s i n  i s  l o c a t e d  by: 

65'30' N L a t i t u d e  

135°00' W Longi tude 

The b a s i n  i s  bounded on t h e  n o r t h  by t h e  Richardson Mountains,  on 

t h e  e a s t  by t h e  Knorr Ranges, on t h e  s o u t h  by t h e  Wernecke Mountains 

and on t h e  wes t  by a r a t h e r  i l l - d e f i n e d  low h i l l y  r e g i o n  wes t  o f  t h e  

Wind River  (Loca t ion  Map C-0676). 

The a r e a  is  approximately  210km (130 m i l e s )  n o r t h  o f  Mayo, 

240km (150 m i l e s )  n o r t h e a s t  of Dawson C i t y  and 330km (205 m i l e s )  

s o u t h  of I n u v i k  (Loca t ion  Map C-0676). A i r  t r a n s p o r t a t i o n  is  a v a i l -  

a b l e  o u t  o f  most c e n t r e s :  however, s u i t a b l e  s e r v i c e  is prov ided  o u t  

of Mayo and b e i n g  t h e  n e a r e s t  l o c a t i o n  t o  t h e  p r o p e r t y ,  i s  t h e  c e n t r e  

most o f t e n  u t i l i z e d .  The Dempster Highway p a s s e s  130km (80 m i l e s )  t o  

t h e  wes t  o f  t h e  p r o p e r t y .  A w i n t e r  road  from E l s a  ( t h e  t o w n s i t e  f o r  

Keno H i l l ) ,  48km (30 m i l e s )  n o r t h  o f  Mayo, e n t e r s  t h e  wes t  s i d e  o f  

t h e  p r o p e r t y  a l o n g  t h e  Wind River  v a l l e y .  The d i s t a n c e  a l o n g  t h i s  

road  from E l s a  t o  t h e  p r o p e r t y  i s  approx imate ly  165km (100 m i l e s ) .  

T h i s  road  cou ld  b e  upgraded i n t o  a n  a l l  wea ther  road  i f  mining 

p roceeds .  

Pan Ocean 



PHYSIOGRAPHY 

The Bonnet Plume Basin 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 ,  gene ra l ly  having l o c a l  r e l i e f  of l e s s  than  200 metres  and 

l y i n g  between 300 metres above s e a  l e v e l  a t  t h e  nor thern  end and 800 

metres  above sea  l e v e l  a t  t he  Wernecke Deposit  Area. Much of t h e  a r e a  

i s  low l y i n g  marshy t e r r a i n  suppor t ing  s t u n t e d  b lack  spruce  some l a r c h  

and b i r c h ,  an assortment of mosses and g ra s ses ,  and willow and b e r r y  

bushes. The i n t e r i o r  marshy a r e a  i s  v i r t u a l l y  devoid of ou tcrops .  

Two major r i v e r s  t r a v e r s e  t h e  proper ty  flowing from south  t o  

nor th ;  t h e  Bonnet Plume River i n  t h e  e a s t  and t h e  Wind River  i n  t h e  

west.  Both r i v e r s  flow i n t o  t h e  Pee l  River which flows from west t o  

e a s t  ac ros s  t he  nor thern  margin of t h e  bas in .  Major t r i b u t a r i e s  of 

t h e  Wind River from south t o  no r th  a r e  t h e  L i t t l e  Wind River ,  I l l t y d  

Creek and Hungry Horse Creek. These r i v e r s  a r e  t y p i c a l l y  b ra ided  and 

o f t e n  form v a l l e y s  i n  excess  of 2km wide. 

Most of t h e  Cretaceous rocks observed i n  outcrop occur  along 

t h e  Wind River  and i t s  t r i b u t a r i e s  and on low r e l i e f  h i l l s  gene ra l ly  

overlooking the  r i v e r .  

Pan Ocean 



GEOLOGY 

The Bonnet Plume Basin, 2s it exists today, is a structural 

and physiographic depression and is the culmination of a series of 

intermontane successor basins originating in the middle Cretaceous 

and developed within a structural depression at the southern extremity 

of the Richardson Anticlinorium. 

The surface outcrops within the Bonnet Plume Basin consist 

of recent alluvial and possible lacustrine deposits of glacial origin; 

Tertiary mudstones, sandstoncs and shales containing lignite beds; and 

Cretaceous conglomerates, sandstones and shales containing coal seams. 

The Cretaceous and Tertiary sediments were deposited in a continental 

fluviatile sedimentary environment which unconformably overlie Pro- 

terozoic to Permian strata. Local pre-Cretaceous fensters within the 

basin have been produced by faulting. 

The stratigraphy of the Bonnet Plume Basin sediments has 

been studied by Camsell (1906), Mountjoy (1967), Norris and Hopkins 

Jr. (1977) and Long (1978). Molmtjoy applied the term Bonnet Plume 

Formation to this sequence of sediments; Norris and Hopkins refined 

the term into the Lower Bonnet Plume Formation and the Upper Bonnet 

Plume Formation separated by a 35 million year hiatus. The hiatus 

is in part marked by a structural unconformity which in places causes 

deposition of the Upper Bonnet Plume Formation directly on pre- 

Cretaceous rocks. 

Palynology investigations by Rouse and Srivastava (1972) 

tentatively applied an age of ~iddle to Late Albian for the Lower 

Bonnet Plume. Recent and on-going palynological investigations by 

Sweet and Long of the G.S.C. is expected to shed new light on age 

relations of the sediments. 
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I n v e s t i g a t i o n s  by Pan Ocean have been p r i m a r i l y  r e s t r i c t e d  

t o  t h a t  a r e a  u n d e r l a i n  by t h e  Lower Bonnet Plume Foramtion i n  t h e  

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

The Lower Bonnet Plume Formation is  composed o f  conglomerate ,  

s a n d s t o n e ,  s i l t s t o n e ,  s h a l e  and c o a l  seams and h a s  an  e s t i m a t e d  t h i c k -  

n e s s  of 600-700m. The sediments  a r e  g e n e r a l l y  p o o r l y  cemented, b u t  

w e l l  i n d u r a t e d  and t h e  conglomerates  and c o a r s e  s a n d s t o n e s  o f t e n  form 

r e s i s t a n t  b l u f f s  a long  t h e  Wind R i v e r  and i t s  t r i b u t a r i e s .  The s h a l e s  

and mudstones g e n e r a l l y  break down r a p i d l y  upon exposure  and a r e  

r a r e l y  s e e n  i n  ou tc rop .  

I n  1977 s i x  c o a l  a r e a s  were mapped w i t h i n  theTLower Bonnet 

Plume Formation and d u r i n g  follow-up r e c o n n a i s s a n c e  mapping i n  1978 

t h i s  number was i n c r e a s e d  t o  twelve c o a l  a r e a s .  Two of t h e  a r e a s  were 

d r i l l  t e s t e d  i n  1978 and e s t a b l i s h e d  a combined t o t a l  of i n d i c a t e d  

and i n f e r r e d  i n  s i t u  c o a l  r e s e r v e s ,  g r e a t e r  t h a n  96 m i l l i o n  tonnes .  

I n  1979 a programme of  follow-up mapping and d r i l l i n g  e s t a b l i s h e d  

measured, i n d i c a t e d  and i n f e r r e d  i n  n i t u c o a l  r e s e r v e s  i n  e x c e s s  o f  

380 m i l l i o n  tonnes  i n  f o u r  d e p o s i t  areas (Tab le  I ) .  S p e c u l a t i v e  

r e s e r v e s  cou ld  conce ivab ly  i n c r e a s e  t h e s e  r e s e r v e s  t o  g r e a t e r  t h a n  

1 b i l l i o n  tonnes  i n  s i t u .  

Pan Ocean 



ILLTYD CREEK DEPOSIT (BLOCK B) 

The I l l t y d  Creek Deposi t  i s  a n  a r e a  e x t e n d i n g  a l o n g  t h e  e a s t  

s i d e  o f  I l l t y d  Creek f o r  a  d i s t a n c e  of 5000 m e t r e s .  The a r e a  is  

bounded on t h e  west  by I l l t y d  Creek, which c o i n c i d e s  w i t h  t h e  subcrop  

t r a c e s  o f  t h e  c o a l  seams; t o  t h e  s o u t h  by a nor theas t - sou thwes t  

s t r i k i n g  f a u l t ;  t o  t h e  e a s t  by an  a r b i t r a r y  down-dip cu t -o f f  of a dep th  

of 300 met res  t o  t h e  b a s e  of t h e  No. 1 Coal Seam Horizon and t o  t h e  

n o r t h  by an  a r b i t r a r y  l i n e  250 met res  n o r t h  o f  t h e  f u r t h e s t  n o r t h  d r i l l  

h o l e  (BP-79-21). 

The s t r u c t u r e  of t h e  I l l t y d  Creek Deposi t  c o n s i s t s  of a b road  

s y n c l i n e  p lung ing  t o  t h e  e a s t .  Maximum d i p s  o f  20' o c c u r  a l o n g  t h e  

w e s t e r n  o u t c r o p  t r a c e  and a t  t h e  n o r t h  end o f  t h e  d e p o s i t .  Genera l ly  

f l a t t e r  d i p s  o c c u r  a t  dep th  t o  t h e  s o u t h  and e a s t .  The s t r u c t u r e  of 

t h e  d e p o s i t  i s  i l l u s t r a t e d  by twelve eas t -wes t  c r o s s - s e c t i o n s  drawn 

a t  500m i n t e r v a l s  throughout  t h e  l e n g t h  of t h e  d e p o s i t  and t h r e e  nor th -  

s o u t h  c r o s s - s e c t i o n s  a c r o s s  t h e  a x i s  o f  t h e  s y n c l i n e  (Drawings X-0723 

t o  X-0726 i n c l u s i v e ) .  

Outcrop o v e r  t h e  I l l t y d  Creek Depos i t  c o n s i s t s  p r i m a r i l y  

of conglomerate  and c o a r s e  t o  cong lomera t i c  s a n d s t o n e s  w i t h  c o a l  and 

carbonaceous  s h a l e  exposures  u n d e r l y i n g  t h e  conglomerate  a t  t h e  s o u t h  

end o f  t h e  a r e a .  Outcrop i s  mainly  c o n f i n e d  t o  t h e  banks a l o n g  I l l t y d  

Creek and Mosquito C r e e k a n d i s  r a r e l y  exposed away from t h e  c r e e k s .  A 

t h i c k  conglomerate  u n i t  forms a prominent r i d g e  t h a t  can  b e  t r a c e d  t h e  

l e n g t h  of t h e  d e p o s i t .  Outcrop o f  t h e  conglomerate  o c c u r s  a lmos t  con- 

t i n u o u s l y  a l o n g  t h i s  r i d g e  n o r t h  from h o l e  BP-78-2 f o r  approximately  

2000m t o  a  p o i n t  where t h e  r i d g e  d i v e r g e s  away from I l l t y d  Creek.  To 

t h e  s o u t h  and n o r t h  t h e  o u t c r o p  a long  t h e  r i d g e  i s  i n t e r m i t t e n t  t o  non- 

e x i s t e n t ;  however t h e  r i d g e  p r o v i d e s  a n  e x c e l l e n t  s t a r t i n g  p o i n t  f o r  

i n v e s t i g a t i n g  t h e  d e p o s i t .  From o u t c r o p  and d r i l l  h o l e  examinat ion 

t h e  conglomerate  i s  t h i c k l y  t o  mass ive ly  bedded, moderate ly  s o r t e d ,  

p o o r l y  cemented, w e l l  i n d u r a t e d  and c o n t a i n s  s m a l l  t o  l a r g e ,  rounded 

t o  w e l l  rounded, b l a d e ,  r o l l e r  and semi-spher ica l  pebb les  predom- 
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i n a n t l y  o f  c h e r t  and q u a r t z i t e .  The m a t r i x  ranges  upwards t o  20% and 

c o n s i s t s  u s u a l l y  of medium t o  c o a r s e  g r a i n e d ,  s u b a n g u l a r ,  q u a r t z  and 

c h e r t  sand .  Lenses o f  cross-bedded s a n d s t o n e  occur  i n f r e q u e n t l y  

throughout  t h e  u n i t .  The conglomerate  i s  p e r s i s t e n t  th roughout  t h e  

d e p o s i t  and is  90 t o  l l O m  t h i c k .  

Outcrops of c o a l  seams a l o n g  I l l t y d  Creek below d r i l l  h o l e  

BP-78-2 a r e  p r e s e r v e d  from e r o s i o n  due t o  t h e  o v e r l y i n g  conglomerate .  

Two i d e n t i f i a b l e  seams occur  i n  t h e  c u t  bank a long  t h e  c r e e k  and are 

i d e n t i f i e d  i n  h o l e  BP-78-2 a s  t h e  No. 1 Seam Horizon and No. 2  Seam 

Horizon.  Coal wash i n  t h e  c u t  bank 200m n o r t h  o f  t h e  No. 2 Seam 

exposure  i s  probab ly  t h e  s u r f a c e  exposure  o f  t h e  No. 3 Seam Horizon 

i n t e r s e c t e d  i n  h o l e  BP-78-2. 

Nine teen  diamond d r i l l  h o l e s  were  d r i l l e d  i n  t h e  d e p o s i t  

a r e a  t o  e s t a b l i s h  t h e  c o n t i n u i t y  o f  t h e  t h r e e  c o a l  h o r i z o n s  and t o  

p r o v i d e  adequa te  g e o l o g i c a l  c o n t r o l  i n  o r d e r  t o  e s t a b l i s h  measured 

and i n d i c a t e d  r e s e r v e s  (Drawing A-0681). A  l i t h o f a c i e s  f e n c e  d i a -  

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

d e p o s i t  (Drawing E-0767) . 

No. 1 Seam Horizon 

The No. 1 Seam Horizon h a s  a n  average  t h i c k n e s s  o f  6.85m. 

V a r i a t i o n  i n  h o r i z o n  t h i c k n e s s  th roughout  t h e  d e p o s i t  is d e p i c t e d  on 

t h e  Coal Horizon I sopach  P l a n  (Drawing E-0740). The No. 1 Seam 

Horizon i s  immediate ly  o v e r l a i n  by t h e  t h i c k  conglomerate  u n i t  des- 

c r i b e d  above. The c o n t a c t  i s  g e n e r a l l y  s h a r p  and t h e  roof  c o n d i t i o n s  

sound. The f o o t w a l l  o f  t h e  Horizon i s  a  medium d a r k  g r a y  s h a l e  which 

b r e a k s  down r a p i d l y  upon exposure .  At t h e  n o r t h  end o f  t h e  d e p o s i t  

t h e  upper p a r t  o f  t h e  h o r i z o n  s h a l e s  o u t  t h u s  c a u s i n g  a s h a l e  bed t o  

be  found between t h e  t o p  of t h e  c o a l  and t h e  o v e r l y i n g  conglomerate .  

A s t r u c t u r e  con tour  p l a n  of t h e  b a s e  o f  t h e  Horizon i l l u s t r a t e s  t h e  

r e g u l a r  s t r u c t u r e  of t h e  d e p o s i t  (Drawing E-0728). 
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A f e n c e  diagram of t h e  No. 1 Seam Horizon g r a p h i c a l l y  i l l u s t r a t e s  

c o r r e l a t i o n  throughout  t h e  d e p o s i t  (Drawing E-0768). 

No. 2 Seam Horizon 

The No. 2 Seam Horizon l i e s  from 10 t o  40m below t h e  No. 1 

Seam Horizon and h a s  a n  average  t h i c k n e s s  o f  3.66m. I n t e r v e n i n g  

s t r a t a  i s  g e n e r a l l y  a f i n i n g  upwards sequence from a b a s a l  pebb le  

conglomerate o r  c o a r s e  sands tone  t o  s h a l e .  V a r a t i o n  i n  h o r i z o n  

t h i c k n e s s  throughout  t h e  d e p o s i t  i s  d e p i c t e d  by t h e  No. 2 Seam Hor--  

i z o n  I sopach  P l a n  (Drawing E-0741). Note t h e  development o f  a t h i c k  

p a r t i n g  i n  t h e  s o u t h e r n  p a r t  o f  t h e  d e p o s i t  s o u t h  of h o l e  BP-79-11. 

The roof  o f  t h e  No. 2 Seam Horizon i s  v a r i a b l e  from conglomerate  t o  

c o a r s e  g r a i n e d  s a n d s t o n e  and i s  g e n e r a l l y  sound. The c o n t a c t  w i t h  

t h e  roof  rock  i s  g e n e r a l l y  s h a r p .  The f o o t w a l l  o f  t h e  No. 2 Seam 

Horizon i s  s h a l e  which b r e a k s  down r a p i d l y  upon exposure .  A '  

s t r u c t u r e  c o n t o u r  p l a n  of t h e  b a s e  of t h e  No. 2 Seam Horizon 

i l l u s t r a t e s  t h e  r e g u l a r  s t r u c t u r e  o f  t h e  d e p o s i t  (Drawing E-0729). 

A f e n c e  diagram of  t h e  No. 2 Seam Horizon g r a p h i c a l l y  i l l u s t r a t e s  

c o r r e l a t i o n  throughout  t h e  deposi t (Drawing E-0769). 

No. 3 Seam Horizon 

The No. 3 Seam Horizon l i e s  from 10 t o  20m below t h e  No. 2 

Seam Horizon and h a s  a n  average  t h i c k n e s s  o f  2.40m. I n t e r v e n i n g  

s t r a t a  i s  v a r i a b l e  from f i n i n g  upwards sequences  o f  conglomerate  t o  

s h a l e  t o  predominant ly  s i l t s t o n e ,  f i n e  g r a i n e d  s a n d s t o n e ,  and s h a l e .  

V a r a t i o n  of t h e  No. 3 Seam Horizon t h i c k n e s s  throughout  t h e  d e p o s i t  

i s  d e p i c t e d  on t h e  No. 3 Seam Horizon I sopach  P l a n  (Drawing E-0742). 

The roof  of t h e  No. 3 Seam Horizon i s  v a r i a b l e  from s h a l e  t o  conglom- 

e r a t e  The s h a l e  degrades  r a p i d l y  upon exposure .  The f o o t w a l l  of t h e  

h o r i z o n  i s  g e n e r a l l y  carbonaceous s h a l e  which b r e a k s  down r a p i d l y  

upon exposure .  A s t r u c t u r e  con tour  p l a n  of the  N O .  3 Seam Horizon 

i l l u s t r a t e s  t h e  r e g u l a r  s t r u c t u r e  of t h e  d e p o s i t  (Drawing E-0730 a t t a c h e d ) .  

A f e n c e  diagram of  t h e  No. 3 Seam Horizon.  
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g r a p h i c a l l y  i l l u s t r a t e s  c o r r e l a t i o n  th roughout  t h e  d e p o s i t  (Drawing 

E-0770) . 

Three h o l e s  BP-79-7, BP-79-13 and BP-79-14 were d r i l l e d  

beyond t h e  No. 3  Seam Horizon and i n t e r s e c t e d  a  4th Seam Horizon 

from 20 t o  40m below t h e  No. 3  Seam Horizon.  T h i s  h o r i z o n  h a s  a 

t o t a l  t h i c k n e s s  o f  from 7m t o  16m and t y p i c a l l y  c o n t a i n s  two 

benches  of c o a l  w i t h  a combined t h i c k n e s s  o f  3  t o  4m. The p a r t i n g  

c o n s i s t s  of s h a l e ,  s i l t s t o n e  and sands tone .  T h i s  c o a l  h o r i z o n  h a s  

n o t  been i n c l u d e d  i n  t h e  c a l c u l a t e d  r e s e r v e s  o f  t h e  I l l t y d  Creek 

Depos i t ;  however, i t  does  i n c r e a s e  t h e  p o t e n t i a l  o f  t h e  d e p o s i t .  

I n  S i t u  Geolog ica l  Coal Reserves  

I n  s i t u  g e o l o g i c a l  c o a l  r e s e r v e s  o f  t h e  I l l t y d  Creek 

Deposi t  were determined u t i l i z i n g  a polygon method. A polygon was 

c o n s t r u c t e d  around each d r i l l  h o l e  d a t a  p o i n t  and t h e  a r e a  c a l c u l a t e d  

by c o n s t r u c t i n g  i n t e r n a l  t r i a n g l e s  and a p p l y i n g  Hero ' s  formula  f o r  

t h e  a r e a  o f  a  t r i a n g l e  (Drawing E-0749-E0751). Each polygon was 

a s s i g n e d  a mineable  t h i c k n e s s  v a l u e  e q u a l  t o  t h e  i n t e r s e c t e d  

h o r i z o n  l e s s  s h a l e  p a r t i n g s  g r e a t e r  t h a n  o r  e q u a l  t o  l m .  Mineable  

Thickness  Isopach P l a n s  of each seam h o r i z o n  were c o n s t r u c t e d  

(Drawings E-0743 t o  E-0745). A 1.30 s p e c i f i c  g r a v i t y  f a c t o r  was 

a p p l i e d  i n  a l l  c a s e s  t o  de te rmine  tonnage.  T o t a l  i n  s i t u  geo- 

l o g i c a l  c o a l  r e s e r v e s  o f  t h e  I l l t y d  Depos i t  are t a b u l a t e d  i n  Tab le  

11. 

Mineable and S a l e a b l e  Coal Reserves  

Mineable and s a l e a b l e  c o a l  r e s e r v e s  o f  t h e  I l l t y d  Creek 

Deposi t  have been determined c o n s i d e r i n g  two a l t e r n a t e  mining methods.  

Case a )  S t r i p  Mining: Mineable and s a l e a b l e  tonnes  o f  c o a l  

have been c a l c u l a t e d  t o  cu t -o f f  s t r i p p i n g  r a t i o s  o f  

4 :1 ,  6 : 1 ,  8 : l  and 1 0 : l  ( c u b i c  m e t r e s  o f  rock t o  tonnes  

o f  c o a l  c a l c u l a t e d  t o  t h e  b a s e  of t h e  No. 3  Seam 
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Horizon) . Drawings 2-0755 t o  E-0757 i n c l u s i v e  

i l l u s t r a t e  t h e  r e s e r v e  a r e a s  a t  v a r y i n g  s t r i p -  

p i n g  r a t i o s .  Cut-off s t r i p p i n g  r a t i o s  t o  t h e  

b a s e  o f  each seam were c a l c u l a t e d  and a r e  i l l u s -  

t r a t e d  by Drawings E-0746 t o  E-0748. However, 

s t r i p p i n g  r a t i o s  improved w i t h  i n c l u s i o n  o f  each 

s u c c e s s i v e l y  lower  c o a l  seam. For  t h i s  r e a s o n  

t h e  r a t i o s  t o  t h e  b a s e  o f  No. 3  Seam Horizon 

were s e l e c t e d  f o r  u s e  i n  r e s e r v e  c a l c u l a t i o n .  

The f o l l o w i n g  methods o r  pa ramet res  have been used t o  c a l c u l a t e  tonnage.  

i )  t h e  a r e a  o f  each polygon w i t h i n  t h e  d e s i g n a t e d  

s t r i p p i n g  r a t i o  was measured u s i n g  a p l a n i m e t e r .  

i i )  t h e  mineable  t h i c k n e s s  v a l u e  a s s i g n e d  t o  each 

polygon f o r  c a l c u l a t i o n  o f  i n  s i t u  r e s e r v e s  was 

a p p l i e d .  

i i i )  a 1 . 3  s . g .  f a c t o r  was used t o  de te rmine  tonnage.  - 
i v )  a g e o l o g i c a l  l o s s  o f  10% was a p p l i e d  t o  t h e  

po lygona l  a r e a  a d j a c e n t  t o  t h e  s o u t h e r n  bound- 

a r y  f a u l t  and t o  t h o s e  polygons where seam sub- 

c rop  t r a c e s  e x t e n d  benea th  I l l t y d  Creek. ( T h i s  

i s  a  p r o v i s i o n  t o  compensate f o r  p o s s i b l e  l o s s  

i n  r e s e r v e s  due t o  minor g e o l o g i c a l  f e a t u r e s .  

The s e l e c t i o n  o f  10% i s  a r b i t r a r y  and t h e  a p p l i -  

c a t i o n  s u b j e c t i v e )  . 
v) a  mining recovery  o f  95% was a p p l i e d  t o  t h e  No. 1 

Seam Horizon and 90% t o  t h e  No. 2 and No. 3  Seam 

Horizons  t o  de te rmine  mineable  tonnes .  (The 

s e l e c t i o n  o f  mining recovery  was based  on mining 

l o s s e s  o f  113 met re  from t h e  average  t h i c k n e s s  of 

h o r i z o n s .  I n  t h e  c a s e  o f  t h e  No. 1 Seam Horizon 

t h i s  r e p r e s e n t e d  a  l o s s  of approx imate ly  5% and 

i n  t h e  c a s e s  of t h e  No. 2 and No. 3  Seam Horizons  

r e p r e s e n t e d  a  l o s s  of approx imate ly  10%) . 
i v )  a  y i e l d  f a c t o r  determined f o r  each polygon from 

a n a l y t i c a l  r e s u l t s  of t h e  c o a l  samples  from t h e  

Pan Ocean 



polygon 's  b o r e h o l e  was a p p l i e d  t o  de te rmine  

sales tonnes .  (The y i e l d  was determined f o r  

f o r  a  mathemat ica l ly  recombined p e r c e n t a g e  o f  

t h e  %" x  28M f r a c t i o n  a t  -1.90s.g. and 100% 

of  t h e  28M x 0  raw f r a c t i o n  o v e r  t h e  s e l e c t e d  

t h i c k n e s s  i n t e r v a l )  . 
v i i )  The s p e c i f i c a t i o n s  of t h e  s a l e s  p r o d u c t  f o r  

each polygon a r e a  were  determined from ana ly-  

t i c a l  r e s u l t s  i n  t h e  same manner as t h e  y i e l d  

( v i .  above).  The o v e r a l l  s p e c i f i c a t i o n s  were 

c a l c u l a t e d  on a weigh t  d i s t r i b u t i o n  b a s i s .  

A n a l y t i c a l  r e s u l t s  of t e s t i n g  and c a l c u l a t e d  

v a l u e s  f o r  recomposi ted i n t e r v a l s  a r e  recorded  

on d r i l l  h o l e  g r a p h i c  l o g  forms f o r  each h o l e  

and a r e  i n c o r p o r a t e d  i n  t h i s  r e p o r t  a s  Appendix 

C. Summaries o f  c a l c u l a t e d  r e s e r v e s  a t  each 

s t r i p p i n g  r a t i o  a r e  t a b u l a t e d  i n  T a b l e s  I11 

t o  V I  i n c l u s i v e .  D e t a i l s  of t h e  c a l c u l a t i o n s  

a r e  t a b u l a t e d  i n  Appendix A i n c l u s i v e .  

Case b )  Underground Mining: I n  c o n s i d e r i n g  mineable  and 
7 t . \  . 

s a l e a b l e  tonnes  o f  c o a l  made a v a i l a b l e  by under- 

ground mining t h e  f o l l o w i n g  methods and paramete rs  

have been assumed. 

i )  underground mining i s  p o s s i b l e  t o  a dep th  of 300 

m e t r e s .  

i i )  t h e  a r e a  o f  each polygon h a s  been determined as 

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

i i i )  t h e  t h i c k n e s s  used i s  a s  f o r  t h e  i n  s i t u  r e s e r v e s  

i n  t h e  c a s e  o f  seams up t o  3.7m t h i c k ;  o r  f o r  t h e  b e s t  

3.7m i n t e r v a l  i n  t h e  c a s e  of seams g r e a t e r  t h a n  

3.7m. Mining t h i c k n e s s  v a l u e s  f o r  each d a t a  p o i n t  

a r e  shown on Drawings E-0752 t o  E0754 i n c l u s i v e .  

i v )  a  1.3 s . g .  f a c t o r  was used t o  de te rmine  tonnage.  

v) a  g e o l o g i c a l  l o s s  of 10% was a p p l i e d  t o  t h e  poly- 

Pan Ocean 



TABLE I I I 

PAN OCEAN 011, L'rl). 

EONNET PLUME PROJECT 

ILLTYII CREEK IIEPOSIT (BLOCK R )  

- - - - . -. . . -. . - .-- - - - - - SUNNARY OPEN P I T  - MINCAI$I.rfl 7 DATA - TO A CUT-OFF WASTE TO COAL TO RASE OF SEAM 1 OF 4: 1 ___ 

'11' ~\511111:1) 

No. 1 SEAM 
N L ~ .  ? SEIW 

INIIICATCD 
No. 1 SEAN 

-. . . . 

?IEASIlRED h TNDTCATEII 
xu. 1 SCAM 

No. 2 SEAN 

No. 3 SEAX -- 

'TOTAIS 12.91- 2 6 , 9 4 7 , 5 4 4 .  1 5 0 , 1 3 1 , 7 6 5  1 , 1 4 9 , 4 0 0  .- 

2 .40  9 , 3 2 9 , 3 5 4  2 9 , 0 8 4 , 5 9 1  - 



APPENDIX B I I  

PAN OCEAN OIL LTD. 

BONNET PLUME PROJECT 

ILLTYD CREEK DEPOSIT (BLOCK B) 
4" x 28N @ 1 .90  s . g .  F r a c t i o n  

28M x 0 Q Raw B a s i s  
SERVE DATA - NO. 2 SEAM HORIZON 

GEOLOGICAL LOSS TONNES ( t )  MINEABLE YEILD SALES 
(Where TONNES @l .  90sg .  TOMNES 

A p p l i c a b l e )  (Recovery  65%) 

- -- -. - -- - - - - - - LINDERGROUND MINEABLE I 

I N  r [  RVAL THICK-  TOTAL AREA VOLUME (v) TONNES ( t )  
R l  b t  RVL AKLA FROM TO NESS POLYGON OF COAL FACTOR OF 1.  

- - - - - -- -- - - (m) (m) (m2) (m3) 

YIELD 
% 

- 
MOIS' 

% 
SPEC1 FI( '  
ENERGY 

B T U t s / l , ~  

i 
I 
I 
I 
1 

Seam 2B 
1 5  

-. - - - -- 

+ - --- 79  21  _ _ - 144 .40  146 .41  2 . 0 1  , 411,1?6-- j 826,36,3 - i1 ,074 ,472  - 
- 

79 22A 221.84 224.56 2.72 424,634 1 ,155 ,004  , 1 , 5 0 1 , 5 0 6  

. ' - -  - 1 - . ~ -  - - 
TOTAL MEASURED 7 . u 0 . 2 9 8  26,973,452 

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

1 - - _ . _ - _ _ _ , --  79  10 
Z 9 _ 1 & -  
t-- 

79  1 3  - - -- - - - 
79  15-  _ 4.. 

, - - - - - - - - . -- - . - - . 1 1 

- TOTAL INDICATED b , 4 4 9 , 0 b 5  !5,34a,800 

, TOTAL MEASURED & _  _ I --I INDICATED 

I 
* Values I n t e r p o l a t e d  



- I 
APPENDIX BK 1 

PAN OCEAN OIL LTD. 

BONNET PLUME PROJECT 

ILLTYD GREEK DEPOSIT ( B U C K  B) 

. 1 SEAM HORI7.0N 

I-- 
28M x 0 @ Raw Bnsls  - - . . . - - 

INTERVAL 

J!4DERGROUND MINEABLE RESERVE D A L  

I 
THICKNESS 

(m) 

3.70 

3.00 
3.70 
3.60 
3.70 

-. 3.70 

- 3.70- 
3 .,70 
3.10 
3 .,70 

- 3.10 _ 
3.70 
3.70 

1 
- 7 

3 $0 

- 3 :oo -- 
2.96 
3.(70 

-3.70 

1 ..54 
3 .(I 3 
3.26 

1 
- = 

I 

_ 3.50-.. 
3.,70 
3.70 I - 
3.20 
3.,70 
3.?3 
3.26 

I 

t 

SALES 
TONNES 

YIELD 
x 

75.8  
54.9 
33.80 
53.60 

64.2 

- 67.0 
72.0 
74.2 

- 86.6 
76.4 
65.7 
70 .L _ -- 

-. 72.4 

--- 
-53.1 

6 8 . a  -- 
*65.Q- - 

57.2 
62.5 
81.8  
58.7- - 
79.7 --- 

69.9 

. - 
72.0 -- 
86.6 - -- 
76.4 - -  -- 
7 2 . 4  
53,2- - - 

- 5 8 . 7  
79.7 

76.7 
71.35 = 

- - 
- -- .- - 
- 

": I*:" I v: 
S P E C I I ' I C  

T N l R G Y  
BTU'slLR 

TONNES (t) 

(Recovery 65% 

TOTAL INDICATED 

TOTAL FlEASllRED 6 INDICATdn 

t 

. . . . -- . . . 



APPENDIX B I I I  
PAN OCEAN OIL LTD. 

BONNET PLUME PROJECT 

ILLTYD CREEK DEPOSIT (BLOCK B) 

'6" x 28M @ 1 . 9 0  sf :  f r n c t  ion 

28M x 0 @ Raw B n s f s  

UN 

rOTAL AREA 
POLYGON 

(m2) 
*- 

L . -  
332,9P1 . - 

. 406,664 

-- 308,649 
-.-344,867 

577,2!9 

' 499,323 

1 711,874 
1 646,509 

304,7!5 1 685,O)l 
- I 

1 252.2;6- -.--- 
158,717 

I 

1 + t 411,126 
1 424,634 
I 

i , 3 5 3 , 7 2 5  

596,468 
266,270 - 

765,8$7 

\ .975 .6>9  

RGROUND MINEABLE RESERt DATA - NC -- 
EOLOG I CAI 
,OSS (WIIERE 
\PPLICI\BLI 

- 

- 
- - -- - 
- 

241,624 

- .- - 
- - 202,670 

- 
- 

295,668 
- - - -  . 

- .AL6,90P - 
- 
- - - 

140,564 
109,301 -..- 

3 SEAM AORIZ 

TONNES ( t )  

1 

- 496,943 

- -  L 
l , l 47 !557  -- 

1,170!,134 - - 
-. 2,174' 615  

-- f 
-4- - -  

~ ~ 7 . i d . O l 6  
983!. 707 

, - 

-. 

ASH 
x 

- 
VOI. 

% 
HICR- 
NESS 
(a) 

MINEABLE Y1,ELD 
TONNE 1 1 ..I T.!! - 

Recovery 6 5%) 
! 

I 9  9 - - 179.57 182,lE 
7 9  10 279 .75  2 8 2 , z  
1'4 11 175.00 178.24 

3 176 .00  178.24 

79 12A _ . - 186,78 188.97 
7 9  1 1  - - I -  180.44 182.63 
70 14 Seam - S h a l e d  o u t  - 

77 15 - -- - 265>48 268.80 

79 1614 NOT D r i l l e d  _ _ - -- - _ -  
7') 1714 353.45 56:10 

19 18 - 81 .34  85.04 
79 19 106.33 109.67 
:9 20 - 3 122.25 124.81 

122.25 125.72 : - - - d l - -  
TOTAL MEASURED 

* 

78 3 ,*NOTE: Not d r i l l e d  i n -  
t h i s  h o l e  - v a l u e s  

i n t e r p o 1 5 t F d  

t -- 
101 A1. 1 NI)I CATED 

-- rorr\l .  r r , \ : ; u m )  & I N D I C A T E D  

* ,  Values  I n t e r p o l a t e d  : 

i 
I 



TABLE 1V 

PAN OCEAN O I L  LTD. 

AVERAGE TOTAL AREA 
THCCKNESS (m2) 

(m) 

MEASlIRED 

No .  1 SEAM 

No .  2 SEAM 

N o .  7 SEAM 

- -- 
TOTALS 12 .91  . 2 1 , 6 6 4 , 9 4 4  

I N - S I T U  
MINEABLE 

TONNES 

63,866,892 
34 ,1?9 ,153  

-- - - - - - 
INDICATED 

No .  1 SE&Y ( 4 1 1.,17,936 1 16,0;6,047 1 ' 
N o .  2 SEAM 3.70 . 1 ,469 ,035  - -6,965,081 - - 

N o .  3 SEAM 2.42 1.975.629 6.203.851 

t 
rOTALS 29,204,979 

1 - .- 

- - .  

No.  1 SEAM 6.85 8 ,978 ,857  79,902,939 
No .  2 SEAM 3.66 8 ,6?9 ,333  41,144,234 
No.  3 SEAM 

-L ---  - 
2.40 9 ,329 ,354  29,084,591 

- 1 -  - -  
- I . - 

TOTALS 
d-.- 

12.91 2 6 , 9 7 , 5 4 4  150 ,131 ,765  

-- - . 

BONNET PLUME PROJECT 

ILLTYD CREEK D E P O S I T  (BLOCK B) 



TABLE V 

PAN OCEAN OIL LTD. 

SONNET PLUME PROJECT 

ILLTYO CREEK DEPOSIT (BLOCK 8 )  

NO. 1 SFt\PI 6 . 9 6  , 

N O .  2 SEAM 3.66 . 
NO. 3 SEMI 2 .33  

~ -~ ~ - - -  

TOT,\T.S .- 1 2 . 9 1  

INDICATED 

N O .  1 SEAN 6 . 4 3  , 
NO. 2 SEAN 3 . 7 0  

- XO. 3 SEAM 2 . 4 2  

'TOTALS 
. 

12.55 

MEASURFD I INDICATE. 
N O .  1 SEA), i . 8 5  
NO. ,! SCAM 3.66 
NO. 'I SI?,\'I 2 . 4 0  

. .- - 
TOTALS 2 . 9 1  

--- - - -- .- - .--A ----. -.. . 

STPMARY OPEN P I T  - MINEAB1.E RESERVE DATA - TO A CUT-OFF WASTE TO COAL TO BASE OF SEAN 3  OF 8 : l  

TOTAL AREA IN-SITU k RESERVES TO 8 : l  CUT-OFF > 
(m2) NINEABLE AREA IN-SITU LESS MINING YIELD SALES 

TONNES (m2) TONNES GEOL.LOSSES RECOVERABLE a l . 9 0 ~ ~  TONNES 
$k,ere TONNES 

a p p l i c a b l e )  

S P E C I F I (  
ENERGY 

8TLT'sll.i 



TABLE VI 

PAN OCEAN O I L  LTD. 

RONNET PLUME PROJECT 

ILLTYD CREEK DEPOSIT (BLOCK B) 

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

~ l l ' A ' ~ l l l ~ F ~ ~  

N o .  I SKAFI 
No. 2 S I A M  

N t r .  1. SE.Akf-- 

T o  l 'Al.5 
-.-A -. 12.55 

MEASI'RIII) & INDICATED 

No. I SEAFI 6 . 8 5 j  
N , ? .  2 S E A M  -Ir. - N .  . . 3 S E A M  

- 

TOTAL AREA 
(m2) 

WARY OPEN P I  

IN-SITU 
MINEABLE 

TONNES 



gon a r e a  a d j a c e n t  t o  t h e  s o u t h e r n  boundary f a u l t  

and t o  t h o s e  polygons open down d i p .  (The s e l e c t i o n  

o f  10% i s  a r b i t r a r y  and t h e  a p p l i c a t i o n  s u b j e c t i v e ) .  

v i )  a mining recovery  of 65% was a p p l i e d  t o  a l l  seams. 

(This  f i g u r e  i s  c o n s i d e r e d  c o n s e r v a t i v e  b u t  shou ld  

b e  adequa te  no m a t t e r  what t h e  method of underground 

mining s e l e c t e d ) .  

v i i )  a  y i e l d  f a c t o r  determined f o r  each polygon from 

a n a l y t i c a l  r e s u l t s  was a p p l i e d  t o  de te rmine  s a l e s  

tonnes .  (The y i e l d  was determined f o r  a mathemat- 

i c a l l y  recombined p e r c e n t a g e  o f  t h e  k" x 28M 

f r a c t i o n  a t  -1.90 s . g .  and 100% of  t h e  28M x 0 

f r a c t i o n  o v e r  t h e  s e l e c t e d  t h i c k n e s s  i n t e r v a l ) .  

v i i i )  The s p e c i f i c a t i o n s  o f  t h e  s a l e s  p roduc t  f o r  each polygon 

a r e a  was determined from a n a l y t i c a l  r e s u l t s  i n  t h e  same 

manner a s  y i e l d  above. The o v e r a l l  s p e c i f i c a t i o n s  a r e  

c a l c u l a t e d  on a  weighted d i s t r i b u t i o n  b a s i s ,  

A summary o f  t h e  c a l c u l a t e d  r e s e r v e s  i s  t a b u l a t e d  i n  T a b l e  V I I .  D e t a i l s  

o f  t h e  c a l c u l a t i o n s  a r e  t a b u l a t e d  i n  Appendix B i n c l u s i v e .  

The d e t a i l e d  mining method f o r  t h e  I l l t y d  Creek Depos i t  h a s  

n o t  y e t  been determined and may i n c o r p o r a t e  a  combinat ion o f  s t r i p  min- 

i n g  and underground mining.  D e t a i l s  o f  mining w i l l  be  for thcoming upon 

e x t e n s i v e  s t u d i e s  o f  a l t e r n a t e  mining methods. 

WERNECKE DEPOSIT (BLOCK A) 

The Wernecke Deposi t  a r e a  o c c u r s  on t h e  n o r t h  f l a n k  o f  t h e  

Wernecke Mountains between I l l t y d  Creek t o  t h e  e a s t  and t h e  Wind R i v e r  

t o  t h e  wes t  (Loca t ion  Map C-0676). The a r e a  i s  bounded on t h e  s o u t h  

by o v e r - r i d i n g  P r o t e r o z o i c  age  r o c k s  a l o n g  t h e  Wernecke t h r u s t  and t o  

t h e  n o r t h  by Cambrian r o c k s  jux taposed  a g a i n s t  Cretaceous  rocks  a l o n g  

a  s p l a y  o f  t h e  D e s l a u r i e r s  F a u l t .  

Pan Ocean 



BONNET PLUME PROJECT 

ILLTYD DEPOSIT (BLOCK B) 

OF 300 m. 

SALES RM 
TONNES % 

ND M I N I N G  RE! 

GPOLOGICAL 
LOSSES OF 

10 % 
WHERE 

APPLICABLE) 

- t 
I 
t 

1 ,404 ,329 
1 ,079,101 

1,076,736 

3,560.166 

- - + 

846,996 
534,680 
558 352 

- --7'- - -- 

RVE DATA - TC 

UNDEKGEOUND 
RECOVERABLE 

TONNES (65%) 

- . -  

\ DEPT 

YIELD 
1.90 

s .  g. 

- 

63 .91  

SUMMARY UNDERGR( 

UNDERGROUND ASH 
% 

VOL. FC ~p 
% % 

1T 

-- 

- - 
34.0 44.4 
34.5 46 .8  
32.7 43 .0  

34.0 45 .1  

-- - 
-- 

33.5 45.9- 
- - 

33.5 -46.5 
32.3 4 2 . L  ~- 

43-2 -45.2 
-- 

-33.9 A4,J- 
34.3 46.0 
32.6 42.8 

33.8 44.8 

-- 
-- 

34.0 3 4 . 4  
34.5 46.8 
34 .3  45.7 

- -- 
-. 

-. - A .- 

33.5 45.9 

-33.5 36,.5 
- -- 

33.5 46.2 

- - .--- 

I 

'ECIFIC 
ENERGY 
' U ' S ~ L B .  

- - 
- 
9,623 

LO, 000 
9 ,225 

9,704 

- - - .- - - - 
MEASURED - - - 

. No. 1 Seam 
No. 2 Seam 
No. 3 Seam - -- - 

- 
TOTAL MEASURED 

- 

- .  I N D L C A T L  
- -  - .- No. 1 Seam-- -. 

- - -  -. No. 2 Seam-_ _-- - - 
No. 3 Seam 

- l ~ ~ s u ~ E D  

_-No. .1 Seam i 
.-.- - - No. 2 Seam 

TOTAL MEASURED 
I 

, - _-+ TOTAL I N D I C A T E L  

4 

. - -  I TOTAL MEASURED 6 

. - -INDICATED - 
-- - 



The b a s i c  s t r u c t u r e  o f  t h e  Wernecke Deposi t  a r e a  i s  a  
0 monocline d i p p i n g  s o u t h  a t  25 t o  35'. The d e p o s i t  h a s  a w e l l  

d e f i n e d  s t r i k e  l e n g t h  o f  4500m and a p a r t i a l l y  obscured s t r i k e  

l e n g t h  of a  f u r t h e r  2500m (Drawing D-0764). I n s u f f i c i e n t  o u t c r o p  

and /or  topograph ic  e x p r e s s i o n  r e s t r i c t s  f u r t h e r  p r o j e c t i o n ;  

however, f u t u r e  d r i l l i n g  may ex tend  t h e  s t r i k e  l e n g t h .  

Outcrop o v e r  t h e  Wernecke Depos i t  c o n s i s t s  p r i m a r i l y  o f  

conglomerates  and s a n d s t o n e s  w i t h  r e c e s s i v e  zones r e p r e s e n t i n g  s i l t -  

s t o n e s ,  s h a l e s  o r  mudstones and c o a l  h o r i z o n s .  Coal seams o u t c r o p  

under a  t h i c k  conglomerate  i n  a  c r e e k  a t  t h e  east end o f  t h e  d e p o s i t .  

D r i l l  h o l e  BP-78-1 was c o l l a r e d  i n  t h e  t h i c k  conglomerate  a d j a c e n t  

t o  t h e s e  showings and i n t e r s e c t e d  two c o a l  seam h o r i z o n s .  The hor -  

i z o n s  a r e  c o r r e l a t e d  t o  tke No. 1 Seam Horizon and No. 2  Seam 

Horizon,  of t h e  I l l t y d  Depos i t .  

No. 1 Seam H o r i z  

The No. 1 SeamHorizon h a s , a  t h i c k n e s s  of 8.49m, however, 

o n l y  t h e  upper  5.65m is  cons idered  mineable .  The No. 1 Seam Horizon 

is  i n  s h a r p  c o n t a c t  w i t h  t h e  o v e r l y i n g  t h i c k  conglomerate  u n i t .  The 

conglomerate  i s  u s u a l l y  sound. The f l o o r  o f  t h e  h o r i z o n  i s  carbona- 

ceous s h a l e  and b r e a k s  down r a p i d l y  upon exposure .  

No. 2  Seam Horizon 

The No. 2  Seam Horizon h a s  a t h i c k n e s s  o f  9.51m, and o c c u r s  

30m below t h e  No. 1 Seam Horizon.  I n t e r v e n i n g  s t r a t a  is  predomina te ly  

conglomerate  w i t h  i n t e r b e d s  of sands tone .  The roof  i s  a  medium g r a i n e d  

sands tone  and i s  sound. The f l o o r  of t h e  h o r i z o n  i s  carbonaceous s h a l e  

g r a d i n g  i n t o  mudstone which b r e a k s  down r a p i d l y  upon exposure .  

No. 3  Seam Horizon 

D r i l l  h o l e  BP-78-1 was n o t  d r i l l e d  deep enough t o  i n t e r s e c t  

t h e  No. 3  Seam Horizon;  however, c o a l  f l o a t  i n  r e c e s s i v e  zones below 
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t h e  No. 2  Seam Horizon i n d i c a t e s  t h e  e x i s t e n c e  of t h e  h o r i z o n .  T h i s  

h o r i z o n  h a s  been i n c l u d e d  a s  i n f e r r e d  c o a l  r e s e r v e s  w i t h i n  t h e  Wernecke 

Deposi t .  

I n  S i t u  Geolog ica l  Coal Reserves  

I n  s i t u  g e o l o g i c a l  c o a l  r e s e r v e s  u n d e r l y i n g  t h e  Wernecke 

Deposi t  were determined u t i l i z i n g  t h e  f o l l o w i n g  assumpt ions ,  method 

and paramet res :  

i )  assume a  monocline c o n f i g u r a t i o n  w i t h  a n  average  

d i p  o f  30'. 

i i )  assume a )  No. 1 Seam Horizon h a s  a t h i c k n e s s  o f  5.65m. 

b )  No. 2  Seam Horizon h a s  a  t h i c k n e s s  o f  9.51m. 

c )  No. 3  Seam Horizon h a s  a  t h i c k n e s s  of 2.64m 

(average  t h i c k n e s s  of h o r i z o n  a t  I l l t y d  Creek) .  

i i i )  assume a) s t r i k e  l e n g t h  o f  4500m f o r  i n d i c a t e d  , 

r e s e r v e s  f o r  t h e  No. 1 and No. 2 Horizons .  

b)  s t r i k e  l e n g t h  of 2500m f o r  i n f e r r e d  

r e s e r v e s  f o r  t h e  No. 1 and No. 2  Horizons .  

c )  s t r i k e  l e n g t h  o f  7000m f o r  i n f e r r e d  

r e s e r v e s  f o r  t h e  No. 3 Horizon. 

i v )  assume a  c o n s t a n t  p l a n  w i d t h  o f  450m t o  a  dep th  of 

300m. 

v) a 1.30 s . g .  f a c t o r  is  used t o  de te rmine  tonnage.  The 

i n  s i t u  g e o l o g i c a l  r e s e r v e s  f o r  t h e  Wernecke Deposi t  

a r e  t a b u l a t e d  i n  Tab le  V I I I .  

AIRSTRIP DEPOSIT (BLOCK C) 

The a i r s t r i p  Deposi t  a r e a  o c c u r s  t o  t h e  wes t  o f  Wind R i v e r ,  

approximately  6km due wes t  of t h e  Wernecke Depos i t .  The d e p o s i t  i s  

bounded t o  t h e  n o r t h  and e a s t  by t h e  Wind R i v e r ,  t o  t h e  s o u t h  by t h e  

p r o j e c t e d  subcrop t r a c e  o f  t h e  No. 3  Seam Horizon and t o  t h e  wes t  by 

a break  i n  t h e  topograph ic  e x p r e s s i o n  5500m wes t  of t h e  Wind R i v e r  

(Loca t ion  Map C-06 76) . 
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TABLE VIII 

I PAN OCEAN OIL LTD. 

I BONNET PLUME PROJECT 

TABLE OF IN-SITE INDICATED b INFERRED RESERVES: ALL AREAS EXCLUDING ILLTYD DEPOSIT 
I ' I 1 I I 
THICKNESS STRIKE PLAN AREA VOLLYE 

( 4  LENGTH WIDTH (m2) (m2) 
(m) (m) 

\ 

I i 

NERNECKE DEPOSIT .(BLOCK-A) 
INDICATED - 
NO. 1 SEAM 5.65 4,500 450 2,025,000 11,441,250 

NO. 2 SEAM 9.51- 4,500 450 2,025,000 ' 19,257,750 

I TOTAL ! - ! - ! .  - - ! 

INFERRED 

1 1  NO, l-SE& 
NO,2SEAM - 9.51 2,500 450 1,125,000 10,698,750 
NO. 3 SEAM 2.64 ' .  7,000 450 3 ,150,000 8,316,000 

I 

TOTAL 1 

INDICATED 
NO. 1 SEAM 5.50 5,500 - + ~--- 750 4,125;000 22,687,500 

NO. 2 SELX 4.89 5,500 1 ,050 5,775,000 - 28,239,750 

- - + , A  - ---. -- 
TOTAL I 

-- 
INFERRED - - - _  - i . 8 .  

NO. 3 SEAM 2.64 5,500 i , 500  8,250,000 21,780,000 

- -  - ---. 

+ -- ---- + - -  
TOTAL INDICATED & INFERRED - .  

- - -- I ;I+- INDICATED .(Northern B.lork)- - ! 
t I - -  

- 
I 

-- -- - - t -- 4 
IYFERRED (Northern-Block) I - &  + -. 

No. 3 Seam , 1 5 0  1,610,030 - 3,840,100 
No. 4 Seam 

- 
200 1,680:030 . 2,3?5,200 

.- 

No. 5 Seam 1.400 1.960.030 17.326.400 
I - - -- - , . - 

I - -~ 7 ~ --- ' 
-- I t 4 - -  
TOTAL 

INDICATED (Southern  BlockJ 

NO. 2 Seam 5 . 8  - 1  2 1 0 , 6 6 0  1 1,108,800 
No. 3 Seam 2.41 '550 412,590 994,125 

No. 4 Seam 1 , 3 9  859 750 637,500 886.125 

No. 5 Seam 18.84 '1 1,100 I 1 : i o o  I I .430,000 12,641,000 
: 

:BLOCK B) 

TONNES 
( F a c t o r  o 

1.3) 

& 

TOTAL 20,319,'325 

- - --. --*- - - - -  
TOTAL INDICATED A ~ ~ ~ E R R E D  - . -  -+- - 64,672.595 - 

- 

TOTAL INDICATED & INFERRED - 
FOR ALL AREAS SCLJUDJNJ - - . -- - - - . - - - - - - - - 

ILLTYD DEPOSIT j32,083,*070- - 
i 



The b a s i c  s t r u c t u r e  o f  t h e  A i r s t r i p  Deposi t  i s  a west-northwest 

e a s t - s o u t h e a s t  t r e n d i n g  s y n c l i n e  hav ing  a n  a p p a r e n t  l e n g t h  o f  5500m and a 

wid th  o f  1500m (Drawing D-0765). The s y n c l i n e  a p p e a r s  t o  b e  non-plunging 

and observed d i p s  a long  t h e  Wind River  p r o g r e s s i v e l y  s t e e p e n  t o  30' t o  40' 

a l o n g  t h e  t r a c e  o f  t h e  No. 3 Seam. 

Outcrops a l o n g  t h e  Wind River  c o n s i s t  o f  s m a l l  p e b b l e  con- 

g lomera tes  and medium g r a i n e d  t o  cong lomera t i c  s a n d s t o n e s  w i t h  r e c e s s i v e  

zones i n  which c o a l  seams occur .  The No. 1 Seam Horizon,  No. 2 Seam 

Horizon and a 1ower .hor izon  thought  t o  b e  t h e  No. 3 Horizon a l l  o u t c r o p  

a l o n g  t h e  Wind River .  D r i l l  Hole A-79-23 was c o l l a r e d  i n  a s m a l l  t o  

medium pebble  conglomerate  c o r r e l a t e d  t o  t h e  t h i c k  conglomerate  u n i t  of 

t h e  I l l t y d  Creek Area and was t e r m i n a t e d  a f t e r  i n t e r s e c t i n g  t h e  No. 1 

and No. 2 Seam Horizons.  

No. 1 Seam Horizon 

The No. 1 Seam Horizon h a s  a t h i c k n e s s  o f  5.5m. The h o r i z o n  

is  o v e r l a i n  by s h a l e  which b r e a k s  down r a p i d l y  upon exposure .  I n  t h i s  

a r e a  t h e  No. 1 Seam Horizon i s  s e p a r a t e d  from t h e  o v e r l y i n g  conglomerate  

by 8.34m of  s h a l e .  The f l o o r  o f  t h e  No. 1 Seam Horizon i s  s h a l e .  

No. 2 Seam Horizon 

The No. 2 Seam Horizon h a s  a t h i c k n e s s  o f  4.89m and o c c u r s  

58m below t h e  No. 1 Seam Horizon.  I n t e r v e n i n g  s t r a t a  i s  i n t e r b e d d e d  

s h a l e  and s a n d s t o n e  w i t h  few beds o f  s m a l l  t o  medium pebble  conglom- 

e r a t e .  The hanging w a l l  o f  t h e  h o r i z o n  i s  s h a l e  which becomes ca r -  

bonaceous as t h e  h o r i z o n  i s  approached. The f l o o r  o f  t h e  h o r i z o n  

i s  g r a d a t i o n a l  from carbonaceous s h a l e ,  through s h a l e  t o  s a n d s t o n e  

o v e r  1.63m. 
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No. 3 Seam Horizon 

Hole A-79-23 was t e r m i n a t e d  b e f o r e  i n t e r s e c t i n g  t h e  No. 3 

Seam Horizon.  However, a c o a l  h o r i z o n  thought  t o  b e  t h e  No. 3 Seam 

Horizon was t r a c e d  a l o n g  t h e  Wind River  f o r  a  d i s t a n c e  o f  2500m. The 

No. 3 Seam Horizon h a s  been i n c l u d e d  i n  i n f e r r e d  r e s e r v e s  f o r  t h e  

A i r s  t r i p  Deposi t .  

I n  S i t u  Geolog ica l  Coal Reserves  

I n  s i t u  g e o l o g i c a l  c o a l  r e s e r v e s  u n d e r l y i n g  t h e  A i r s t r i p  

Depos i t  were determined u t i l i z i n g  t h e  f o l l o w i n g  assumpt ions ,  method 

and paramete rs :  

i )  assume a  s y n c l i n e  c o n f i g u r a t i o n .  

i i )  assume a )  No. 1 Seam Horizon h a s  a t h i c k n e s s  o f  5.5m. 

b)  No. 2  Seam Horizon h a s  a t h i c k n e s s  o f  4.89m. 

c )  No. 3  Seam Horizon h a s  a t h i c k n e s s  o f  2.64m. 

i i i )  assume a s t r i k e  l e n g t h  o f  5500m f o r  i n d i c a t e d  and i n f e r r e d  

r e s e r v e s .  

i v )  assume a  p l a n  wid th  o f  a )  750m f o r  No. 1 Horizon.  

b )  1050m f o r  No. 2  Horizon.  

c )  1500m f o r  No. 3 Horizon. 

v )  a  1.30 s . g .  f a c t o r  i s  used t o  de te rmine  tonnage.  

The i n  s i t u  g e o l o g i c a l  r e s e r v e s  f o r  t h e  A i r s t r i p  Depos i t  a r e  t a b u a l t e d  

i n  Tab le  V I I I .  

W I N D  RIVER DEPOSIT (BLOCK D) 

The Wind River  Deposi t  a r e a  o c c u r s  on t h e  west  bank o f  t h e  

Wind River  approx imate ly  27km n o r t h  of t h e  A i r s t r i p  Depos i t  and 5500m 

s o u t h  of t h e  conf luence  w i t h  I l l t y d  Creek ( L o c a t i o n  Map C-0676). The 

d e p o s i t  a r e a  o c c u r s  a s  a h i l l  w i t h  a  l o c a l  r e l i e f  o f  180m capped by a 

g r a n u l e  cong lomera t i c  sands tone .  
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The b a s i c  s t r u c t u r e  of t h e  d e p o s i t  i s  b e s t  d e s c r i b e d  as a 

gen t ly -d ipp ing  monocline w i t h  d i p s  from 5 t o  20' t o  t h e  n o r t h e a s t .  

The a r e a  is  d i v i d e d  i n t o  two b1oc lq ;a  n o r t h e r n  b l o c k  and a s o u t h e r n  

b l o c k  s e p a r a t e d  by an eas t -west  f a u l t  a g a i n s t  which t h e  n o r t h e r n  b l o c k  

h a s  been d i s p l a c e d  downwards r e l a t i v e  t o  t h e  s o u t h e r n  b lock .  The 

Wind River  Deposi t  a r e a  i s  d e l i m i t e d  i n  a r e a l  e x t e n t  by t h e  i n t e r p r e t e d  

subcrop t r a c e s  o f  c o a l  seams, by t h e  Wind R i v e r  and t o  t h e  n o r t h  by 

a b reak  i n  topograph ic  e x p r e s s i o n  (Drawing D-0766). S e v e r a l  c o a l  

o c c u r r e n c e s  a d j a c e n t  t o  t h e  n o r t h  o f  t h e  o u t l i n e d  a r e a  i n d i c a t e  

i n c r e a s e d  p o t e n t i a l  i n  t h a t  d i r e c t i o n ;  however, due t o  a l a c k  o f  

s t r u c t u r a l  i n f o r m a t i o n  have been excluded from r e s e r v e s  a t  t h i s  

t i m e  . 

Outcrops o v e r  t h e  Wind R i v e r  Depos i t  c o n s i s t  of conglom- 

e r a t e s  and medium g r a i n e d  t o  cong lomera t i c  s a n d s t o n e s  forming r i d g e s  

up t h e  e a s t  s i d e  o f  t h e  h i l l  s e p a r a t e d  by r e c e s s i v e  zones which 

c o n t a i n  c o a l  seam. Coal o c c u r s  i n t e r m i t t e n t l y  a l o n g  t h e  Wind R i v e r  .. 
u n d e r l y i n g  a  p e r s i s t e n t  cong lomera t i c  s a n d s t o n e  r i d g e .  F u r t h e r  up 

t h e  h i l l  c o a l  wash was encountered u n d e r l y i n g  a  medium t o  l a r g e  

pebb le  conglomerate  r i d g e .  D r i l l  h o l e  W-79-1 was c o l l a r e d  a t  t h e  

t o p  of t h i s  r i d g e  and i n t e r s e c t e d  h o r i z o n s  t e n t a t i v e l y  c o r r e l a t e d  t o  

t h e  No. 1 Seam Horizon and t h e  No. 2  Seam Horizon o f  t h e  I l l t y d  Depos i t .  

Hole W-79-6/6A was c o l l a r e d  1200m s o u t h e a s t  o f  W-79-1 i n  t h e  g r a n u l e  

cong lomera t i c  s a n d s t o n e  capping t h e  h i l l .  Four c o a l  h o r i z o n s  were  

i n t e r s e c t e d  i n  t h i s  h o l e ;  t h e  upper two h o r i z o n s  have t e n t a t i v e l y  

been c o r r e l a t e d  w i t h  t h e  No. 2 Seam Horizon and No. 3 Seam Horizon 

o f  t h e  I l l t y d  d e p o s i t  and t h e  lower  two h o r i z o n s  a r e  termed t h e  

No. 4 Seam Horizon and No. 5 Seam Horizon.  
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No. 1 Seam Horizon 

The No. 1 Seam Horizon h a s  a t h i c k n e s s  o f  8.0m. The 

h o r i z o n  is  o v e r l a i n  by a pebb le  conglomerate  s e p a r a t e d  by a o.15m 

bed  o f  medium t o  c o a r s e  g r a i n e d  sands tone .  The conglomerate  i s  

modera te ly  sound b u t  e x h i b i t s  wea ther ing  th roughout  d e c r e a s i n g  

w i t h  dep th .  The f l o o r  o f  t h e  h o r i z o n  is  mudstone g r a d i n g  t o  sand- 

s t o n e  o v e r  3.5m. The mudstone b r e a k s  down r a p i d l y  upon exposure .  

No. 2 Seam Horizon 

The No. 2 Seam Horizon h a s  a t h i c k n e s s  of 4.53m i n  h o l e  

W-79-1 and 5.28m i n  h o l e  W-79-616~. The h o r i z o n  is  i n  s h a r p  con- 

t a c t  w i t h  a sound conglomera t i c  s a n d s t o n e  t o  conglomerate hang ing  

w a l l .  The f l o o r  o f  t h e  h o r i z o n  i s  carbonaceous  s h a l e  t o  s h a l e  

which b r e a k s  down r a p i d l y  upon exposure .  

No. 3 Seam Horizon 

The No. 3 Seam Horizon h a s  a t h i c k n e s s  of 2.60m, however, 

o n l y  2.41m i s  c o n s i d e r e d  mineable .  The hanging w a l l  is  g r a d a t i o n a l  

from sands tone ,  through carbonaceous s h a l e  t o  c o a l .  The f l o o r  i s  

g r a d a t i o n a l  from carbonaceous s h a l e ,  through s h a l e  t o  s a n d s t o n e  

o v e r  an  i n t e r v a l  o f  1.0m. 

No, 4 Seam Horizon 

The No. 4 Seam Horizon h a s  a t h i c k n e s s  o f  1.39m. The 

hang ing  w a l l  is carbonaceous s h a l e a n d  s h a l e  and b r e a k s  down r a p i d l y  

upon exposure .  The f l o o r  is  a s h a l e  g r a d i n g  downwards i n t o  sand- 

s t o n e  o v e r  an  i n t e r v a l  o f  4.0m. 
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No. 5 Seam Horizon 

The No. 5 Seam Horizon has a th ickness  of 9.75m; however, 

only the  upper 8.84m is  considered mineable. The hanging w a l l  i s  

s h a l e  and breaks down r a p i d l y  upon exposure. The f l o o r  i s  a sound 

f ine-grained sandstone. - 

-In S i t u  Geological Reserves 

I n  s i t u  geologica l  coa l  r e se rves  underlying t h e  Wind River  

Deposit were determined u t i l i z i n g  the  fo l lowing  assumptions, method 

and parameters : 

i )  assume a gen t ly  dipping monocline conf igura t ion .  

i i )  assume two blocks separa ted  by an east-west f a u l t  

and defined by d r i l l  h o l e  W-79-1 i n t o  t h e  no r the rn  

block and by d r i l l  ho l e  W-79-6/6A i n t o  t h e  southe'rn 

block.  

i i i )  assume No. 3, No. 4 and No. 5 Seam Horizons occur  

underlying t h e  no r the rn  block.  

i v )  assume a )  No. 1 Seam Horizon is  8.0m t h i c k ,  

b) No. 2 Seam Horizon i s  4.53m t h i c k  

i n  no r the rn  block;  and is  5.28m 

t h i c k  i n  southern  b lock ,  

c) No. 3 Seam Horizon i s  2.41m t h i c k .  

d) No. 4 Seam Horizon i s  1.39m t h i c k .  

e )  No. 5 Seam Horizon i s  8,84m th i ck .  

v) assume a r e a l  ex t en t  i n  no r the rn  block i s :  

a)  450 ,000m2 f o r  No. 1 Seam Horizon. 

b)  1,540,000m2 f o r  No. 2 Seam Horizon, 

c)  1,6 10 ,000m2 f o r  No. 3 Seam Horizon. 

d) 1,680,000m2 f o r  No. 4 Seam Horizon. 

e )  1,960,000m2 f o r  No. 5 Seam Horizon. 
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v i )  assume a r e a l  ex t en t  i n  southern block i s :  

a)  210,000m2 f o r  No. 2  Seam Horizon. 

b) 412,500m2 f o r  No. 3  Seam Horizon. 

c) 637,600m2 f o r  No. 4 Seam Horizon. 

d) 1 ,430,000m2 f o r  No. 5 Seam Horizon. 

v i i )  assume a) a l l  r e se rves  i n  t h e  southern  block 

a r e  i nd ica t ed .  

b) r e se rves  of No. 1 and No. 2 Seam 

Horizons i n  t h e  nor thern  block a r e  

i nd ica t ed .  

c) r e se rves  of No. 3 ,  No. 4 and No. 5 

Seam Horizons i n  t h e  no r the rn  block 

a r e  i n f e r r e d .  

v i i i )  a  1.30 s .g .  f a c t o r  i s  used t o  determine tonnage. 

The i n  s i t u  geologica l  reserves  f o r  t h e  Wind River Deposit a r e  t abu la t ed  

on Table V I I I .  

OTHER AREAS 

Severa l  o the r  a r e a s  of Lower Bonnet Plume Formation conta in ing  

known coa l  seams have been loca t ed  i n  t h e  b a s i n  and con ta in  s p e c u l a t i v e  

r e se rves  of cons iderable  p o t e n t i a l .  Although no determinat ion has  been 

made f o r  s p e c u l a t i v e  reserves  t he  t o t a l  i n s i t u  geo log ica l  r e se rves  f o r  

t h e  b a s i n  could be increased  t o  g r e a t e r  than  l b i l l i o n  tonnes. 
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