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SUMMARY 

Pan Ocean O i l  Ltd. con t ro l s  24 Coal Exploration Licences i n  t h e  Bonnet 

Plume Basin located  i n  the  northern Yukon Terr i tory .  Exploration conducted 

from 1978 through 1980 c o n s i s t s  of geological  mapping, t h e  d r i l l i n g  of 53 

diamond d r i l l  holes f o r  a t o t a l  of 10,700 metres, and base l ine  environ- 

mental s tudies .  

The explora t ion  programmes have indica ted  t h a t  the  Bonnet Plume Basin 

conta ins  a c o a l f i e l d  of 'major  proport ions having measured, ind ica ted  and 

in fe r red  i n  s i t u  resources i n  excess of 650 mi l l ion  tonnes located  i n  7 

widely separated a reas  (Table I ) .  S u f f i c i e n t  quan t i ty  of coa l  i s  a v a i l a b l e  

t o  provide 10 t o  15 mi l l ion  tonnes thermal coal  per  year f o r  export  i n  

addi t ion  t o  t h e  support  of a proposed mine-mouth thermal power p l a n t  of 210 

megawatts capacity.  

The coal  is  a high q u a l i t y  thermal coal  ranked a s  high v o l a t i l e  'C' 

bituminous (ASTM c l a s s i f i c a t i o n ) .  A weighted average (tonnage b a s i s )  

proximate ana lys i s  of t h e  coal  on a clean coal  bas is1  is: 

Yield 76.9% 

Moisture 5.2% 

Ash 14.3% 

V o l a t i l e  Matter 33.0% 

Fixed Carbon 47.4% 

C a l o r i f i c  Value 10,016 ~ T ~ ' s / l b .  (23.3 MJ/kg) 

Sulphur 0.33% 

1 Clean coal  b a s i s  means a r econs t i tu ted  sample of 1/4" x 28 Mesh 
f r a c t i o n  a t  -1.90 s.go and the  28 Mesh x 0 f r a c t i o n  on a raw 
bas is .  



TABLE I 

SUMMARY O F  RESOURCES 

COMPANY: Pan O c e a n  O i l  L t d .  
PROJECT: B o n n e t  P l u m e  January, 1980 

Wernecke 

A i r s t r i p  

W i n d  

West I l l t y d  

G a r l i c  Ring 

Spaceship 

TOTAL 

D e p o s i t  A r e a  , 

I l l t y d  

M e a s u r e d  Indica ted  Inferred Subtotal  T o t a l  

120.93 29.21 33.50 183.64 183.64 



1.0 INTRODUCTION 

During t h e  summer of 1977 c o a l  was discovered i n  t h e  Bonnet Plume Basin by 

personnel  of Pan Ocean O i l  Ltd. Subsequently Pan Ocean acqui red  c o n t r o l  

over  24 Coal Explorat ion Licences covering a t o t a l  of 387,308 h e c t a r e s  

(957,024 a c r e s )  (F igu re  1 ) .  The Licences a r e  unde r l a in  by sedimentary 

rocks (Upper Bonnet Plume Formation) 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  no r th  and sedimentary rocks (Lower Bonnet Plume  orm mat ion) of 

Cretaceous age con ta in ing  bituminous c o a l s  i n  t h e  south. De ta i l ed  

i n v e s t i g a t i o n s  by Pan Ocean have been r e s t r i c t e d  t o  t h e  southern a rea  where 

t h e  underlying rocks conta in  bituminous coa l s .  



COAL OCCURRENCES 

I - WIND RIVER 

2 - WEST IunD 
1 - IUTYD 

4 - UISTIIP 

5 - WEINECKE' 

6 - SPACESHIP 

7 - GARUC RING 

SYMBOLS 
Qfl/fi COAL OCCU88tNCtS , 

BONNET PLUYE BASIN W N M I V  



2.0 LOCATION AND ACCESS 

The Bonnet Plume Coal Basin is  located i n  the  northern Yukon T e r r i t o r y  

(Figure  2) .  It l i e s  e n t i r e l y  within t h e  Wind River map-area (NTS-106E). 

The cen t re  of t h e  basin i s  located by: 

65O30' N Lat i tude  

135°00' W Longitude 

The area  i s  approximately 210 kilometres (130 m i l e s )  north of Mayo, 240 

ki lometres (150 mi les)  nor theas t  of Dawson Ci ty  and 330 ki lometres (205 

mi les)  south of Inuvik ( P l a t e  I ) .  A i r  t r anspor ta t ion  i s  a v a i l a b l e  o u t  of 

most cent res ;  however, s u i t a b l e  service  is provided out  of Mayo which i s  

t h e  nea res t  town t o  t h e  property,  thus  i s  t h e  cen t re  most o f t e n  u t i l i z e d .  

The Dempster Highway passes 130 ki lometres (80 mi les)  t o  the  west of the  

property. A winter  road from Elsa ( t h e  townsite f o r  United Keno H i l l  

Mine), 48 ki lometres (30 mi les)  north of Mayo, e n t e r s  the  west s i d e  of the  

property along t h e  Wind River Valley. The d i s t ance  along t h i s  road from 

Elsa t o  the  property i s  approximatley 165 ki lometres (100 m i l e s ) .  This 

road could be upgraded i n t o  an a l l  weather road i f  mining proceeds. 

3.0 PHYSIOGRAPHY 

The Bonnet Plume Basin is  bounded on the  north by t h e  Richardson Mountains, 

on the  e a s t  by t h e  Knorr Ranges, on t h e  south by the  Wernecke Mountains and 

on the  west by r a t h e r  i l l -de f ined  low r o l l i n g  h i l l s  t o  the  west of t h e  Wind 

River ( P l a t e  11). The basin forms a depression which i s  r e l a t i v e l y  

f e a t u r e l e s s ,  general ly having l o c a l  r e l i e f  of l e s s  than 200 metres and 

ly ing between 300 metres above mean sea l e v e l  a t  t h e  northern end and 800 

metres above sea l e v e l  a t  the  Wernecke Deposit Area a t  the  southern end of 

the  Basin. Much of t h e  area  i s  low-lying marshy t e r r a i n  support ing s tunted  

black spruce; some l a r c h  and birch;  an assortment of mosses and grasses;  

willow and berry bushes. 
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Two r i v e r s  t r ave r se  t h e  property flowing from south t o  north; t h e  Bonnet 

Plume River t o  the  e a s t  and t h e  Wind River i n  the  west. Both r i v e r s  flow 

i n t o  t h e  Peel  River, a major r i v e r ,  which flows from west t o  e a s t  across  

t h e  northern margin of t h e  Basin. Three major t r i b u t a r i e s  feed the  Wind 

River. They a r e  from south t o  north;  t h e  L i t t l e  Wind River, I l l t y d  Creek 

and Hungry Creek. A l l  t he  streams a r e  braided and of ten  form val leys  i n  

excess of 2 kilometres wide. 

Most outcrops of sedimentary rocks of Cretaceous age observed occur along 

t h e  Wind River and i t s  t r i b u t a r i e s .  The rocks form low r e l i e f  h i l l s  

over-looking the  r ive r .  The i n t e r i o r  of the  Basin is a marshy area  and is 

v i r t u a l l y  devoid of rock outcrops. 

4.0 EXPLORATION 

4.1 History 

The e a r l i e s t  account of explorat ion i n  the  Bonnet Plume Basin is  

provided by Edourd de S a i n v i l l e  who t r a v e l l e d  up t h e  Peel  River t o  t h e  

Bonnet Plume River i n  1893. During t h i s  excursion he t raversed  

between the  Bonnet Plume River and the  Wind River and recorded severa l  

occurrences of l i g n i t e .  The e a r l i e s t  geological  account of the  Bonnet 

Plume Basin i s  provided by Camsell (1906) who explored t h e  Wind River 

a rea  i n  1905. Camsell recognized the  sedimentary rocks and assigned 

t h e  rocks t o  the  Cretaceous system. 

In  1946 MacKay (1947) v i s i t e d  the  known l i g n i t e  occurrences along the  

Peel  River a s  p a r t  of a l a r g e r  programme t o  document the  coa l  

resources of Canada and i n  1949 Bostock (1950) v i s i t e d  the  a rea  a s  

p a r t  of a programme t o  a s sess  t h e  mineral resource p o t e n t i a l  of the  

Yukon Ter r i to ry .  Ligni te  resource es t imates  by Norris  and Hopkins 

(1977) a r e  reported t o  be i n  excess of 1.5 b i l l i o n  tons. 



The geology of por t ions  of the  Bonnet Plume Basin has been s tudied  by 

Bostock (1961), Hume (1954), Douglas and MacLean (1963) and Mountjoy 

(1963); however, t h e  most comprehensive repor t  on the  geology of the  

Bonnet Plume Basin i s  provided by Norris  and Hopkins Jr. (1977) from 

mapping c a r r i e d  out  i n  1962 augmented by v i s i t s  i n  succeeding years  

u n t i l  1975. The s t r a t ig raphy  and sedimentation of the  Basin has been 

s tudied  by Mountjoy (1967) and Long (1978) with palynological  support 

provided by Rouse and Srivastava (1972) and Sweet (1978, 1979, 1980). 

I n t e r e s t  i n  the  area  f o r  economic p o t e n t i a l  commenced during World War 

I1 when C.R. S te lck  mapped t h e  Bonnet Plume Basin f o r  Imperial  O i l ;  

when the  area  was considered a s  p a r t  of t h e  Canol P ro jec t  t o  i d e n t i f y  

poss ib le  sources of o i l  f o r  use by t h e  U.S. mil i t a ry .  Since then t h e  

a r e a  has been explored by severa l  o i l  companies i n t e r e s t e d  i n  the  o i l  

p o t e n t i a l ;  explorajzion consis ted  of geological  mapping, g rav i ty  

surveys and seismic surveys. No wel ls  have been d r i l l e d  i n  the  

l icence  area;  however, one well  was d r i l l e d  along t h e  Peel  River 2000 

metres e a s t  of t h e  eas te rn  boundary of Coal Licence #I53 (formerly 

Licence 97) .  

Cyprus Anvil Mining Corporation acquired Coal Exploration Licences 

covering t h e  l i g n i t e  occurrences along t h e  Peel  River and c a r r i e d  o u t  

mapping on the  Licences i n  1977. Canadian Aran Petroleums Ltd. 

(Formerly Aran O i l  and Gas Ltd.) acquired t h r e e  Coal Explorat ion 

Licences i n  the  northwestern c e n t r a l  por t ion  of the  Basin (C.E.L. 

formerly Nos. 72, 73 and 93; now Nos. 129, 132 and 133);  these  have 

s ince  been t r ans fe r red  t o  Pan Ocean O i l  Ltd. 



4.2 Exploration by Pan Ocean Oil Ltd. - 1977 to 1979 

4.2.1 In 1977 bituminous coal was located in the Bonnet Plume Basin 

by personnel of Pan Ocean Oil Ltd. Subsequently Pan Ocean acquired 21 

Coal Exploration Licences covering 339,144 hectares (838,014 acres). 

4.2.2 In 1978 further reconnaissance mapping established 12 coal 

areas within the Basin. Two of the areas were drill tested and 

established indicated and inferred in situ coal resources of greater 

than 9 6  million tons. Four diamond drill holes were drilled for a 

total of 457 metres (1500 feet). In November 1978 three Licences held 

by Canadian W a n  Petroleums Ltd. were transferred to Pan Ocean Oil 

Ltd. increasing Pan Ocean's control to 24 Licences encompassing 

387,308 hectares (957,024 acres). 

4.2.3 In 1979 a programme of follow-up mapping, further 

reconnaissance mapping and drill testing of five of the 12 coal areas 

was carried out. Twenty-three holes were drilled for a total 4420 

metres (14,500 feet). The programme established measured, indicated 

and inferred in situ coal resources in excess of 380 million tonnes in 

four of the deposit areas. One of the areas - the Illtyd Creek 
Deposit - was sufficiently drill tested to establish measured 
resources of in excess of 120 million tonnes. 

4.3 Exploration by Pan Ocean Oil Ltd. - 1980 

4.3.1 Introduction: The 1980 programme was initiated to fulfill two 

requirements: 

1. To locate and define sufficient coal resources to make 

available 10-15 million tonnes per annum for export and to 

support a mine-mouth power plant of 210 megawatt capacity over 

a period of 20 to 30  years. 



2. To e s t a b l i s h  t h e  l i m i t s  of -the Lower Bonnet Plume Formation so 

t h a t  no a reas  of p o t e n t i a l  coal  resources a r e  omitted i n  t h e  

event t h a t  explorat ion l icences  a r e  converted t o  lease .  

A l l  known coal  a reas  were d r i l l  t e s t ed .  Seven of the  twelve a reas  contain 

what a r e  considered t o  be p o t e n t i a l  mineable resources. The programme 

commenced May 20 and was concluded September 16. 

4.3.2 Mobilization: Mobilization of equipment and suppl ies  t o  the  Bonnet 

Plume Basin was c a r r i e d  ou t  during l a t e  March and e a r l y  April .  A D-7E 

c a t e r p i l l a r  bulldozer - provided by E. Caron Diamond D r i l l i n g  - was l e f t  

on s i t e  following completion of t h e  1979 programme and was used f o r  a i r -  

s t r i p  prepara t ion  and t o  haul  supplies .  The bulldozer was demobilized 

along t h e  Mayo winter  road following completion of t h e  mobil izat ion.  The 

a i r s t r i p  was prepared on the  frozen surface  of K i w i  Lake. Two DC-3's 

owned and operated b y p i r  North were u t i l i z e d  f o r  mobil izat ion of f u e l ,  

and d r i l l i n g  and camp supplies.  The camp was es t ab l i shed  on the  shore of 

K i w i  Lake a s  i n  previous years. Pamicon Development Ltd. of Vancouver 

organized and supervised the  mobil izat ion and a l s o  were responsible f o r  

managing t h e  camp and l o g i s t i c a l  support f o r  t h e  e n t i r e  operat ion.  

4.3.3 Dr i l l ing :  D r i l l i n g  commenced May 21 and was completed September 14. 

Three d r i l l s  were used; two of t h e  d r i l l s  were used f o r  t h e  dura t ion  of 

t h e  programme and the  t h i r d  was mobilized t o  the  property J u l y  26 when 

re leased from a committment on a nearby property.  Two of t h e  d r i l l s  were 

Super 38 d i e s e l  driven; t h e  o ther  was a hydraulic  driven 38 equivalent .  

A l l  t h r e e  d r i l l s  were skid-mounted, equipped t o  d r i l l  with wi re l ine  and 

recovered HQ and NQ core. The d r i l l i n g  con t rac t  was awarded t o  E. Caron 

Diamond D r i l l i n g  of Whitehorse. Twenty-six holes were d r i l l e d  f o r  a t o t a l  

of 5823 metres (19,105 f e e t ) .  A l l  holes were surveyed and "t ied-in" t o  

the  Department of Mines and Technical surveys Triangulat ion S ta t ion  "TYD". 

The survey was c a r r i e d  out  by Robert Allen and Company of Sechel t ,  B.C. 

Coordinates and e levat ions  a r e  tabula ted  i n  Appendix A. 



4.3.4 On-Site Support: Support for on-site transportation of personnel, 

supplies and mobilization of drills between sites was provided by a Bell 

204B helicopter supplemented on occassions, when warranted, by a Hughes 

500D. The contract for the supply and operation of the helicopters was 

awarded to Trans North Turbo Air Ltd. of Whitehorse. 

4.3.5 Camp Support: Transportation of personnel and supplies to camp was 

provided by Air North Ltd. of Whitehorse operating float-equipped Beaver 

and Otter aircraft out of their base in Mayo. 

4.3.6 Demobilization: Demobilization of camp equipment, supplies and 

personnel was under the supervision of Pamicon Development Ltd. Demobil- 

ization commenced September 16 and was completed September 20. The 

demobilization was carried out mainly by a single Otter aircraft provided 

by Air North and in part by a DC-3 from the Bear River airstrip about 50 

kilometres south of Kiwi Lake. 

5.0 GEOLOGY 

5.1 Introduction: This report covers the geology of the Bonnet Plume 

Basin as determined from regional mapping, airphoto interpretation and 

diamond drilling. 

5.2 General: The Bonnet Plume Basin, as it exists today, is a 

structural and physiographic depression which 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 (Norris and Hopkins Jr. 1977).  
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Surface mater ia l  within the  Bonnet Plume Basin c o n s i s t s  of recent  a l l u v i a l  

and poss ib le  l a c u s t r i n e  depos i t s  of g l a c i a l  o r ig in .  Outcrops of 

mudstones, sandstones and shales  containing l i g n i t e  beds of Ter t i a ry  age; 

and conglomerates, sandstones and sha les  containing coal  seams of 

Cretaceous age a r e  found a s  outcrops within the  Basin. These sediments 

were deposited under varying and recur r ing  condit ions (bog t o  tu rbu len t )  

i n  a cont inenta l  f l u v i a t i l e  sedimentary environment. The s t r a t a  

unconformably over- l ie  Proterozoic t o  Permian age s t r a t a .  Fensters  with 

rocks of pre-Cretaceous age within the  Basin have been produced by 

f a u l t i n g ,  and/or erosion. 

The general  geology of the  southern por t ion  of the  Basin is  depicted on 

P l a t e s  I1 t o  V I  inc lus ive .  

5.3 St ra t igraphy:  The s t r a t ig raphy  of the  Bonnet Plume Basin has been 

s tudied  by Camsell (1906), Mountjoy (1967), Norris  and Hopkins Jr. (1977) - 
and Long (1978). Mountjoy applied the  term Bonnet Plume Formation t o  the  

e n t i r e  sequence of sedimentary rocks; Norris  and Hopkins r e f ined  t h e  

sequence f u r t h e r  t o  the  Lower Bonnet Plume Formation and the  Upper Bonnet 

Plume Formation separated by a 35 mi l l ion  year  h ia tus .  The h i a t u s  i s  i n  

c e r t a i n  l o c a l s  marked by t h e  deposi t ion of the  Upper Bonnet Plume 

Formation d i r e c t l y  on rocks of pre-Cretaceous age. Detai led palynological  

inves t iga t ions  by A.R. Sweet and s t r a t i g r a p h i c  s t u d i e s  by D.F. Long both 

of t h e  Geological Survey of Canada a r e  sheding new l i g h t  on the  age 

r e l a t i o n s h i p  of the  s t r a t a  within the  sequence. Results  of t h e i r  work t o  

da te  suggests ,  t h a t  t h e  sedimentary rocks of t h e  Lower Bonnet Plume 

Formation range from Albian t o  Maastrichtian age and t h a t  the  bituminous 

coal  seam horizons a r e  of Campanian age. I t  appears t h a t  t h e  Lower Bonnet 

Plume Formation may be gradational  i n t o  the  Upper Bonnet Plume Formation 

i n  p laces  and t h a t  t h e  h i a t u s  separa t ing  the  two Formations i s  much 

reduced (Sweet 1979 and 1980). Further  palynological  inves t iga t ions  a r e  

being conducted i n  order  t o  a r r i v e  a t  a more d e t a i l e d  model of t h e  age and 

c o r r e l a t i o n  of the  sedimentary rocks within the  Basin. 



Investigations by Pan Ocean have been restricted primarily to that area 

underlain by the Lower Bonnet Plume Formation in the southern half of the 

basin. 

5.3.1 Upper Bonnet Plume Formation: This unit consists of unconsolidated 

sandstones, mudstones, conglomerates and lignites ranging in age from 

Late Cretaceous, Maastrichtian Epoch, to Tertiary, Paleocene Epoch, (Rouse 

and Srivastava, 1972). The formation may possibly range in age to the 

Eocene Epoch (Sweet, 1979). The area underlain by the Upper Bonnet Plume 

Formation has not been' studied in detail during field investigations 

carried out by Pan Ocean personnel. 

Based on the limited observations made of this unit during reconnaissance 

mapping it maybe in part separated from the Lower Bonnet Plume Formation 

by an unconformity and in places is deposited directly on rocks of 

pre-Cretaceous age. 

Lignite resources contained in the Upper Bonnet Plume Formation have been 

assessed by Norris and Hopkins (1977) to be in excess of 1.5 billion tons 

in situ to a depth of 120 metres (400 feet). 

5.3.2 Lower Bonnet Plume Formation: The Lower Bonnet Plume Formation is 

composed of conglomerates, sandstones, siltstones, shales and coal seams. 

The Formation has an estimated thickness greater than 1000 metres. The 

sediments are generally poorly cemented, but well indurated. The 

conglomerates and coarse sandstones often form resistant bluffs along the 

Wind River and its tributaries. The shales and mudstones generally break 

down rapidly upon exposure and are rarely seen in outcrop. 

From limited stratigraphic information, three divisions within the Lower 

Bonnet Plume Formation can be discerned and are graphically illustrated on 

the generalized stratigraphic column (Figure 3). They are: 
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A) Lower Unit: The upper of this unit is a predominantly 

fine-grained sequence consisting of shale, mudstone, siltstone and 

fine-grained sandstone with some interbeds of coarse sandstone 

and conglomeratic sandstone. This interval contains a few thin 

coal seams which in areas investigated to-date do not appear to 

have economic significance. Greenish and reddish mudstones 

frequently occur in this unit and rock types often display rusty 

reddish-brown weathering. The basal portion of this unit is an 

undetermined thickness (but greater than 200 metres) of rocks 

consisting of sandstones, conglomeratic sandstones and 

conglomerates with thin intervals of shale and siltstone. The 

basal contact of the Lower Unit is in unconformable contact with 

strata of Palaeozoic age. 

B 

Middle Unit: Predominantly a rhythmic sequence of conglomerates 

grading into mndstones frequently capped by coal horizons. It is 

in this unit that the coal seams which are the focus of this 

report are developed. A persistent conglomerate member 9 0  to 110 

metres thick forms the uppermost portion of this unit. A typical 

rhythmic sequence is illustrated below: 

Coal 

Mudstone 

Siltstone 

Sandstone 

Conglomerate 

Upper Unit: Predominantly a rhythmic sequence of sandstones 

C) grading into mudstones frequently capped with carbonaceous to 

coaly shale which rarely contain thin coal seams. Conglomeratic 

sandstones and thin conglomerates are developed sporadically at 

the base of some of the sequences. A typical rhythmic sequence of 

this unit is similar to the one above without the development of 

coal at the top and rarely with a conglomerate at the base. 



6.0 COAL 

6.1 Geological Mapping: In  1977 s i x  coal  bearing a reas  were mapped 

within t h e  Lower Bonnet Plume Formation. During follow-up reconnaissance 

mapping i n  1978 t h i s  number was increased t o  twelve coal  a reas .  These 

showings were described previously i n  Pan Ocean "Report on t h e  Geology of 

t h e  Bonnet Plume Basin" (McKinney 1979). 

Mapping during t h e  1980 programme located  a new coa l  a rea  conta in ing 

abundant coal  f l o a t  and a coal  showing i n  a t r i b u t a r y  of and t o  the  south 

of Beaver Creek i n  Coal Exploration Licence 150 (formerly Licence 94) .  

A l l  t he  coa l  a reas  ( t h i r t e e n )  a r e  indica ted  on the  1:50,000 s c a l e  geology 

plans  of t h e  Basin ( P l a t e s  I11 t o  V I  i n c l u s i v e ) .  A l l  t h e  coal  a reas  have 

been d r i l l  tes ted .  

6.2 Dr i l l ing :  The presence of a t  l e a s t  5 coa l  horizons occuring i n  a 

250 metres i n t e r v a l  within t h e  middle u n i t  of t h e  Lower Bonnet Plume 

Formation is  indica ted  from d r i l l i n g .  A l l  a r e  considered t o  have economic 

po ten t i a l .  The coal  horizons a r e  numbered i n  sequence from youngest t o  

o l d e s t  r e f l e c t i n g  the  order  i n  which they were encountered by d r i l l i n g .  A 

s t r a t i g r a p h i c  c o r r e l a t i o n  c h a r t  ( P l a t e  V I I )  g raphica l ly  i l l u s t r a t e s  t h e  

suggested cor re la t ion  of coal  seam horizons between deposi t  a reas .  

6.2.1 No. 1 Seam Horizon: The No. 1 Seam Horizon occurs throughout 

t h e  southern end of the  Basin. The horizon v a r i e s  from a maximum 

thickness of 8.0 metres i n  t h e  Wernecke Deposit t o  2.0 metres i n  t h e  

Gar l i c  Ring Deposit. The horizon genera l ly  is  capped by t h e  pers is -  

t e n t  th ick  conglomerate member forming t h e  upper most por t ion  of t h e  

middle un i t .  A sha le  bed between the  conglomerate and the  coal  

i s  sometimes developed within t h e  horizon and corresponds t o  a 

th inning of coal  seam development within the  horizon. The f l o o r  of 

t h e  horizon i s  a medium dark gray mudstone which breaks down rap id ly  

upon exposure. The horizon contains severa l  sha le  and carbonaceous 

sha le  pa r t ings  which c o l l e c t i v e l y  r e s u l t  i n  a weighted average 

(tonnage) raw ash content  of 36.5 percent .  Much of the  ash r e s u l t s  

from advent i t ious  mater ia l  and i s  e a s i l y  separated by g rav i ty  

washing. 



6.2.2 No. 2 Seam Horizon: The No. 2 Seam Horizon l i e s  from 10 t o  

40 metres below t h e  No. 1 Seam Horizon and i s  p e r s i s t e n t  throughout 

t h e  southern end of the  Basin. This horizon v a r i e s  i n  thickness 

from a maximum of 10 metres i n  the  Spaceship Deposit t o  2.0 metres 

i n  the  Gar l i c  Ring Deposit. The roof of the  horizon is  va r i ab le ,  

from conglomerate t o  coarse grained sandstone and i s  genera l ly  

sound. The f l o o r  of the  horizon is  mudstone which breaks down 

rap id ly  upon exposure. 

In  t h e  Wernecke, Spaceship and southern end of the  I l l t y d  Deposits,  

t h e  horizon s p l i t s  i n t o  two seams - Seam 2A (upper) and Seam 2B 

(lower) - separated by carbonaceous mudstone, which increases  i n  

thickness from south t o  north. Seam 2B sha les  ou t  rapid ly  nor th  of 

hole  BP-79-14 i n  t h e  I l l t y d  Deposit. Only a s i n g l e  seam occurs i n  

t h e  Gar l ic  Ring Deposit. 

- 
The horizon contains few sha le  and carbonaceous sha le  pa r t ings  which 

c o l l e c t i v e l y  r e s u l t  i n  a weighted average (tonnage) raw ash content  

of 24 percent .  Most of the  ash i s  caused by advent i t ious  mater ia l  

and i s  e a s i l y  separated by g rav i ty  washing. 

6.2.3 No. 3 Seam Horizon: Corre la t ion  of the  No. 3 Seam Horizon 

throughout t h e  property i s  d i f f i c u l t ;  however, a p e r s i s t e n t  coa l  

horizon below t h e  No. 2 Seam Horizon is  present  i n  severa l  of the  

deposi t  areas.  The No. 3 Seam Horizon l i e s  from 10 t o  50 metres 

below the  No. 2 Seam Horizon and v a r i e s  i n  thickness and character .  

In  t h e  Wernecke, West I l l t y d  and Spaceship Deposits the  horizon 

c o n s i s t s  of two seams having thicknesses averaging, 2.85 metres 

(upper) and 2.17 metres ( lower ) ,  separated by an average 5.46 metres 

of mudstone. In t h e  A i r s t r i p  and Wind River Deposits the  horizon 

c o n s i s t s  of one seam with an average th ickness  of 5.5 metres. In  

t h e  I l l t y d  Deposit the  horizon c o n s i s t s  of one seam with an average 

th ickness  of 2.4 metres. The horizon i s  not  p resen t  i n  t h e  Gar l i c  

Ring Deposit. 



The roof of t h e  horizon va r i e s -wi th in  each deposi t  a rea  from 

mudstone t o  conglomerate; t h e  f l o o r  is  near ly  always carbonaceous 

mudstone and mudstone. 

6.2.4 No. 4 Seam Horizon: Corre la t ion  of t h e  No. 4 Seam Horizon 

throughout the  proper ty  i s  dubious; however, a p e r s i s t e n t  horizon i s  

p resen t  between the  No. 3 and No. 5 Seam Horizons i n  a l l  deposi t  

a reas  except t h e  Gar l i c  Ring ~ e p o s i t .  The No. 4 Seam Horizon v a r i e s  

i n  thickness and charac ter ,  a t t a i n i n g  maximum development (5.45 

metres)  i n  t h e  ATrstrip, Wind River and Spaceship Deposits. The 

horizon appears t o  sha le  out i n  the  northern p a r t  of the  I l l t y d  

Deposit. 

The roof of t h e  horizon is  va r i ab le  from mudstone t o  conglomerate 

and the  f l o o r  i s  mudstone and/or carbonaceous mudstone. 

6.2.5 No. 5 Seam Horizon: The No. 5 Seam Horizon is p e r s i s t e n t  

through t h e  Wind River, Wernecke, West I l l t y d  and Spaceship 

Deposits. S u f f i c i e n t  sec t ion  has not been in te r sec ted  by d r i l l i n g  

i n  t h e  I l l t y d ,  A i r s t r i p  and Gar l i c  Ring Deposits t o  show whether o r  

no t  t h i s  horizon a l s o  occurs i n  these  Deposits.  Corre la t ion  of the  

horizon i s  f a c i l i t a t e d  by t h e  presence of a volcanic ash band wi th in  

t h e  horizon. The horizon v a r i e s  i n  thickness from a maximum of 9.0 

metres i n  t h e  Wind River Deposit t o  2.3 metres i n  t h e  West I l l t y d  

Deposit. 

The roof of t h e  horizon is  usual ly  sound and v a r i e s  from s i l t s t o n e  

t o  conglomerate. The f l o o r  of t h e  horizon i s  mudstone i n  t h e  

southern deposi ts .  The f l o o r  is s i l t s t o n e  and sandstone i n  the  Wind 

River Deposit. 



7.0 RESOURCE BLOCK DESCRIPTION 

The descr ip t ion  and s t r u c t u r e  of the  seven deposi t  a reas  and o ther  areas  

inves t iga ted  i s  based on d r i l l h o l e  information and geological  mapping. 

Corre la t ion  of s t r a t ig raphy  and coal  horizons between deposi t  a reas  i s  

aided by palynological  ana lys i s  c a r r i e d  ou t  by A.R. Sweet of t h e  

Geological Survey of Canada. To be noted a r e  changes i n  coal  horizon 

i d e n t i f i c a t i o n  i n  t h e  Wind River and A i r s t r i p  Deposits from a previous Pan 

Ocean Reports Nos. 25-79 and 1-80. The changes a r e  based on palynologic 

evidence not  previously avai lable .  

Graphic presenta t ion  of d r i l l h o l e  logs is  i l l u s t r a t e d  by d r i l l h o l e  graphic 

log  forms (Appendix C ) .  

7.1 ILLTYD CREEK DEPOSIT ( P l a t e s  V I I I  and I X )  

The I l l t y d  Creek Deposit i s  an area  extending along t h e  e a s t  s i d e  of 

I l l t y d  Creek f o r  a d is tance  of 5000 metres and extending approximately 

3000 metres t o  t h e  e a s t  of t h a t  creek. The s t r u c t u r e  of t h e  deposi t  i s  a 

broad syncline plunging t o  the  eas t .  Maximum dips of 20 degrees occur 

along t h e  western outcrop t r a c e  and a t  t h e  nor th  end of t h e  deposi t .  

Generally f l a t t e r  d ips  occur a t  depth t o  the  south and eas t .  The 

s t r u c t u r e  of t h e  deposi t  i s  i l l u s t r a t e d  by t h e  geological  map ( P l a t e  

V I I I ) ;  t h r e e  east-west c ross  sec t ions  and one north-south c ross  sec t ion  

( P l a t e  1x1. 

No work was c a r r i e d  out  on t h i s  deposi t  a rea  i n  1980. Information 

regarding t h e  geology of t h e  deposi t ,  i s  contained i n  Pan Ocean Reports 

Nos. 25-79 and 1-80. 

7.2 WERNECKE DEPOSIT ( P l a t e s  V I I I  and X )  

7.2.1 Descript ion and St ructure :  The Wernecke Deposit occurs on the  north 

f lank of t h e  Wernecke Mountains between I l l t y d  Creek on t h e  e a s t  and the  

Wind River t o  the  west. The area  i s  bounded on the  south by over-riding 

rocks of Proterozoic age along the  Wernecke Thrust and t o  t h e  north by 

rocks of Cambrian age having e i t h e r  an unconformable o r  f au l t ed  contact .  



The bas ic  s t r u c t u r e  of the  Wernecke Deposit is  a monocline dipping t o  the 

south a t  25 t o  35 degrees a t  t h e  eas te rn  end, decreasing i n  d i p  t o  5 t o  15 

degrees a t  the  western end. In  the  e a s t  the  deposi t  has well defined 

outcrops having a s t r i k e  length  of 4500 metres and a p a r t i a l l y  obscured 

outcrops having a s t r i k e  length of a f u r t h e r  4500 metres ( P l a t e  V I I I  and 

XI a t  i t s  western end. 

Outcrops occuring i n  the  Wernecke Deposit pr imar i ly  c o n s i s t  of 

conglomerates and sandstones with recess ive  zones represent ing  s i l t s t o n e s ,  

mudstones and coal  horizons. The th ick  conglomerate capping the  middle 

u n i t  of t h e  Lower Bonnet Plume Formation i s  t h e  most prominant f e a t u r e  and 

def ines  t h e  deposi t  along s t r i k e .  Coal seams occurring s t r a t i g r a p h i c a l l y  

below t h i s  conglomerate outcrop i n  a creek a t  t h e  eas te rn  end of t h e  

deposi t .  

7.2.1 - Coal: Several coal  occurrences were mapped i n  the  Wernecke Deposit. 

Three seams occur i n  t h e  creek mentioned above a s  outcrops. The upper two 

occurrences a r e  the  No. 1 and No. 2 Seam Horizons; t h e  t h i r d  is  

s t r a t i g r a p h i c a l l y  below t h e  o ther  two and i s  pos tu la ted  t o  be t h e  No. 3 

Seam Horizon. Other occurrences a r e  in fe r red  by coal  f l o a t  brought t o  the  

surface  i n  f r o s t  b o i l s  and may ind ica te  underlying coal  seams. Attempts 

were made t o  hand t rench these  showings; however the  overburden was too 

t h i c k  and t h e  seams remain concealed. 

Three holes BP-78-1, WK-80-1 and WK-80-7, d r i l l e d  along the  s t r i k e  length 

confirm t h e  presence of a l l  f i v e  coa l  seam horizons. Continuity of t h e  

Nos. 1 and 2 Seam Horizons is  in fe r red  from i n t e r s e c t i o n s  i n  a l l  t h r e e  

holes;  Nos. 3 and 4 Seam Horizons a r e  in fe r red  from i n t e r s e c t i o n s  i n  two 

holes.  Although in te r sec ted  i n  only one hole the  No. 5 Seam Horizon is  

pos tu la ted  t o  occur throughout t h e  deposi t .  Non-intersection of t h e  Nos. 

3, 4 and 5 Seam Horizons i n  the  holes was caused by stopping t h e  hole  

above t h e  horizons not  because of nondevelopment of t h e  horizons. 



7.3 West I l l t y d  Deposit ( P l a t e s  V I I I  and X I )  

7.3.1 Descript ion and St ructure :  The West I l l t y d  Deposit is  located on the  

western s i d e  of I l l t y d  Creek and i s  s t r u c t u r a l l y  a continuation of t h e  

I l l t y d  Deposit. A t  t he  southern end it i s  separated from the  Wernecke 

Deposit by a r idge  of carbonates of Cambrian age. The deposi t  may t i e  

onto the  Wernecke Deposit t o  the  southwest. To the  west rocks of 

Cretaceous age a r e  probably i n  unconformable contac t  with carbonates 

of Palaeozoic age forming the  I l l t y d  Range. 

The s t r u c t u r e  of t h e  West I l l t y d  Deposit a rea  i s  divided i n t o  two p a r t s .  

The northern p a r t  i s  a broad syncline plunging t o  the  e a s t  and is  a down 

sec t ion  continuation of t h e  s t r u c t u r e  of t h e  I l l t y d  Deposit. The southern 

p a r t  i s  a t i g h t  syncline plunging t o  the  e a s t .  The two s t r u c t u r e s  

seemingly a r e  connected by a t i g h t ,  probably fau l t ed ,  a n t i c l i n e  around a 

carbonate high of Cambrian age. For the  most p a r t  erosion has denuded the  - 
Lower Bonnet Plume from t h i s  a n t i c l i n e  but  Lower Bonnet Plume rocks a r e  

preserved along the  west bank of I l l t y d  Creek on the  eas te rn  nose of t h i s  

s t r u c t u r e  ( P l a t e s  V I I I  & X I ) .  

Outcrops i n  the  W e s t  I l l t y d  Deposit pr imar i ly  c o n s i s t  of conglomerate, 

conglomeratic sandstone and sandstone forming p a r a l l e l  r idges  de l inea t ing  

t h e  s t ruc tu res .  Some coal  occurring a s  f l o a t  and/or wash i s  located  i n  

t h e  recess ive  i n t e r v a l s  between t h e  r idges  and along t h e  west bank of 

I l l t y d  Creek. 

7.3.2 Coal: Two holes,  WI-80-16 and WI-80-19, have been d r i l l e d  i n t o  the  

West I l l t y d  Deposit. Hole WI-80-16 t e s t e d  t h e  northern s t r u c t u r e  and Hole 

WI-80-19 t e s t e d  the  southern s t ruc tu re .  Hole WI-80-16 i n t e r s e c t e d  the  

Nos. 4 and 5 Seam Horizons and Hole WI-80-19 i n t e r s e c t e d  t h e  Nos. 3 ,  4 and 

5 Seam Horizons. 

The outcrop t r a c e s  of the  seams a r e  projec ted  from d r i l l i n g  and t raced 

from ground and a i r  photo mapping. 



7.4 SPACESHIP DEPOSIT ( P l a t e s  V I I I  and X I )  

7.4.1 Descript ion and St ructure :  The Spaceship Deposit is located  on the  

e a s t  s i d e  of I l l t y d  Creek t o  t h e  southeas t  of t h e  I l l t y d  Deposit. The 

area  i s  enclosed on t h r e e  s ides  by carbonates of Cambrian/~evonian age and 

carbonates, a r g i l l i t e s  and q u a r t z i t e s  of Aphebian age. 

The s t r u c t u r e  of the  Spaceship Deposit is  poorly defined and is 

i n t e r p r e t e d  t o  be a west plunging syncline.  The t r end  of t h e  a x i s  of t h e  

syncl ine  coincides wi th ' the  t rend of the  syncline a x i s  i n  the  southern 

p a r t  of t h e  West I l l t y d  Deposit. I n s u f f i c i e n t  da ta  e x i s t s  t o  i n t e r p r e t  a 

poss ib le  geological  " t i e  in"  t o  the  I l l t y d  Deposit t o  the  northwest; 

however, t h e  two deposi t  a reas  a r e  separated i n  p a r t  by s t eep ly  dipping 

rocks of t h e  Lower Bonnet Plume Formation which contain coal  seams ( P l a t e s  

V I I I  & X I ) .  

7.4.2 Coal: A t h i c k  coal  seam outcrops i n  the  south bank of Spaceship 

Creek. This seam i d e n t i f i e d  a s  t h e  No. 2 Seam Horizon and confirmed i n  

d r i l l  hole  SC-80-22 located  t o  the  south of the  exposure. Dips along the  

creek and i n  t h e  d r i l l  hole a r e  from 30 t o  40 degrees t o  t h e  south. Coal 

Seam horizons Nos. 2 t o  5 were in te r sec ted  i n  t h i s  hole. A second hole, 

SC-80-25, d r i l l e d  approximately 1000 metres southwest of hole  SC-80-22, 

i n t e r s e c t e d  a l l  f i v e  coal  seam horizons. Dips i n  t h i s  hole  a r e  f l a t  t o  15 

degrees. Coal horizons i n  t h e  Spaceship Deposit a rea  a r e  among t h e  b e s t  

developed on the  property; hole  SC-80-25 i n t e r s e c t e d  an aggregate 

th ickness  of 30 metres of coal  i n  seams g rea te r  than 1.5 metres wi th in  a 

sec t ion  of 230 metres. 

A lack of outcrop and poor a i r  photo d e f i n i t i o n  of the  s t r u c t u r e  makes 

coal  resources d i f f i c u l t  t o  determine; however, by p r o j e c t i n g  from d r i l l  

holes and assuming a syncline s t ruc tu re ,  resources a r e  i n f e r r e d  f o r  an 

a rea  of approximately 400 hectares.  



7.5 GARLIC RING DEPOSIT (Plate XI11 

7.5.1 Description and Structure: The Garlic Ring Deposit is located 

approximately 8 kilometres northeast of the Illtyd Deposit, midway 

between Illtyd Creek and the Bonnet Plume River. The deposit occurs in a 

low flat hill formed by resistant conglomerates of the Lower Bonnet Plume 

Formation on the west side and by conglomerates, siltstones and quartzites 

of Cambrian age on the east side. 

The basic structure of 'the deposit is a northwest dipping monocline with 

dips varying from 25 to 35 degrees (Plate XII). 

Outcrop in the area is limited to the north slope of the hill. 

Quartzites, siltstones, and a massive conglomerate of Cambrian age having 

matrix supported clasts of cobble to boulder size consisting of siltstone 

and quartzite, outcrop-s on the eastern end of the hill. Lying 

unconformably above, and/or in fault contact with the rocks of Cambrian 

age are typical Lower Bonnet Plume conglomerates and conglomeratic 

sandstones. These rocks form the western end of the hill. 

7.5.2 Coal: Two coal outcrops were mapped in gullies between conglomerate 

ridges on the north slope. Both occurrences suggest seams are greater 

than 3.0 metres in thickness. Two holes, GR-80-21 and GR-80-24, were 

drilled into the deposit. GR-80-21 located on the hill above the 

exposures intersected the Nos. 1 and 2 Horizons. Hole GR-80-24 was 

drilled on the southern slope of the hill to check continuation of seams. 

Both the Nos. 1 and 2 Seam Horizons were intersected. The average 

thickness of coal intersected by these holes was 2.6 metres and 3.4 metres 

for the Nos. 1 and 2 Seam Horizons respectivelyo No other coal horizons 

were intersected and it appears that the lower seams have shaled out in 

this deposit. 



To t h e  north of the  deposi t  the  basin widens out  i n t o  a broad f l a t  a rea  of 

low r e l i e f  which i s  covered by s u r f i c i a l  unconsolidated rock debr i s  and 

inundated with small lakes.  It i s  unknown whether the  deposi t  extends t o  

the  north. To t h e  south t h e  deposi t  i s  projec ted  across  a v a l l e y  t o  a low 

f l a t  h i l l  s imi la r  t o  the  deposi t  h i l l .  Gu l l i e s  coinciding with poss ib le  

seam t r a c e s  were inves t iga ted;  however, no outcrops o r  t r a c e s  of coal  were 

found. 

7.6 A I R S T R I P  DEPOSIT ( P l a t e  X I I I )  

7.6.1 Descript ion and St ructure :  The A i r s t r i p  Deposit i s  located  west of 

t h e  Wind River approximately 6 ki lometres due west of t h e  Wernecke 

Deposit. The deposi t  is bounded t o  the  north and e a s t  by the  Wind River, 

and t o  t h e  south and west by t h e  projec ted  outcrop t r a c e  of t h e  No. 5 Seam 

Horizon. 

The bas ic  s t r u c t u r e  of the  A i r s t r i p  Deposit i s  a west-northwest t rending 

syncline.  The syncl ine  appears t o  plunge t o  t h e  east-southeast .  Observed 

d ips  along the  Wind River progressively steepen t o  30 t o  40 degrees away 

from t h e  sync l ina l  a x i s  ( P l a t e  X I I I ) .  

Outcrops along t h e  Wind River cons i s t  of small pebble conglomerates, and 

medium grained t o  conglomeratic sandstones separated by recess ive  zones i n  

which coa l  seams occur. 

7.6.2 Coal: Based on palynological  ana lys i s  two outcrops of coal  on the  

nor th  limb of t h e  syncl ine  a r e  i n t e r p r e t e d  t o  be t h e  Nos. 3 and 4 Seam 

Horizons. A coal  occurrence t r aced  along the  Wind River f o r  a d is tance  of 

2500 metres may be t h e  No. 5 Seam Horizon. Three coal  wash and/or f l o a t  

occurrences i n  g u l l i e s  on the  southern limb of the  syncl ine  were mapped. 

They probably represent  t h e  Nos. 2 ,  3 and 4 Seam Horizons. 



Outcrops of sandstone, conglomerate and two coal  occurrences were mapped 

along the  creek 1000 metres west of the  outcrops along the  Wind River. 

The occurrences a r e  on s t r i k e  with t h e  northern limb of the  syncline and 

g ive  con t ro l  t o  projec t ion  of the  a x i s  of the  syncline. Approximately 

4000 metres west of t h i s  creek, coal  wash and sandstone outcrop were 

located  i n  another creek. These coal  showings probably represent  t h i n  

seams within predominately mudstone horizons below t h e  No. 5 Seam 

Horizon. 

Hole A-79-23 was co l l a red  i n  a small t o  medium pebble conglomerate 

overlying t h e  No. 3 Seam Horizon and was terminated below t h e  No. 4 Seam 

Horizon. A second hole A-80-2 (approximately 4500 metres west-northwest 

of hole A-79-23) was d r i l l e d  t o  test t h e  continuation of t h e  deposi t .  No 

coa l  horizons were in te r sec ted  due t o  the  hole being co l l a red  i n  s t r a t a  

below t h e  No. 5 Seam Horizon. I t  i s  pos tu la ted  t h a t  t h e  plunge of t h e  - 
syncl ine  i s  g rea te r  than previously thought and t h a t  the  seam horizons 

outcrop t o  t h e  e a s t  of t h e  hole. 

WIND RIVER DEPOSIT ( P l a t e  X I V )  

7.7.1 Descript ion and St ructure :  The Wind River Deposit occurs on the  west 

bank of t h e  Wind River approximately 27 ki lometres north of the  A i r s t r i p  

Deposit and 5500 metres south of the  Wind River ' s  confluence with I l l t y d  

Creek. The deposi t  forms a r idge  having l o c a l  r e l i e f  of up t o  180 metres, 

extending along the  River f o r  a d is tance  of approximately 6000 metres. 



Outcrops within the  deposi t  cons i s t  of conglomerates and medium grained t o  

conglomeratic sandstones which form r idges  along t h e  f l anks  of t h e  h i l l s .  

Coal seams occur i n  r ecess ive  zones between the  r idges.  

The bas ic  s t r u c t u r e  of t h e  deposi t  i s  a gent ly  dipping monocline with d ips  

from 5 t o  20 degrees t o  the  nor theas t  and eas t .  The deposi t  is  divided 

i n t o  two blocks; a northern block and southern block separated by an 

east-west f a u l t  aga ins t  which the  northern block has been displaced 

downwards r e l a t i v e  t o  t h e  southern block ( P l a t e  X I V ) .  

7.7.2 Coal: Several coal  outcrops occur along the  west bank of the  Wind 

River underlying a p e r s i s t e n t  conglomeratic sandstone r idge.  The 

occurrences suggest a t h i c k  seam gently-dipping t o  t h e  nor theas t  which is  

cor re la t ed  t o  t h e  No. 4 Seam Horizon. Several o the r  coal  occurrences t o  

the  nor th  of t h i s  occurrence along the  west bank of the  r i v e r  a r e  mapped - 
a s  repeated occurrences of t h e  No. 4 Seam Horizon. Up the  h i l l  from t h e  

r i v e r ,  coal  wash was encountered underlying a medium t o  l a r g e  pebble 

conglomerate r idge.  The wash i s  derived from a seam (confirmed by 

d r i l l i n g )  co r re la t ed  t o  the  No. 3 Seam Horizon. Two coal  f l o a t  

occurrences on t h e  west s lope  of t h e  most souther ly  h i l l ,  approximately 

1700 metres west of the  Wind River, a r e  probably the  No. 4 Seam Horizon. 

A coa l  outcrop located  150 metres west of t h e  Wind River Winter Road t o  

t h e  west of t h e  above mentioned f l o a t  occurrences i s  probably t h e  No. 5 

Seam Horizon. 

Three holes have been d r i l l e d  along the  length of the  deposi t .  Hole 

W-79-1 i n t e r s e c t e d  two coal  horizons co r re la t ed  t o  t h e  Nos. 3 and 4 Seam 

Horizons. Holes W-79-6 and W-80-8 i n t e r s e c t e d  two coal  horizons 

co r re la t ed  t o  t h e  Nos. 4 and 4 Seam Horizons. Hole W-79-6 i n t e r s e c t e d  two 

other  seams between the  Nos. 4 and 5 Seam Horizons which a r e  considered 

l o c a l  developments of l imi ted  a r e a l  extent .  



7.8 OTHER AREAS 

Several  o ther  areas  of known coal  occurrences o r  p o t e n t i a l  a reas  ( i . e .  

those areas  where the re  i s  e i t h e r  no surface  outcrop information o r  

l imi ted  surface  outcrop information, but  where the  Lower Bonnet Plume 

Formation i s  pos tu la ted  t o  occur) were inves t iga ted  by d r i l l i n g  and a r e  

described b r i e f l y  below. 

7.8.1 Extension of Wernecke Deposit:- Hole WK-80-3/3A was d r i l l e d  t o  

check a poss ib le  sync l ina l  s t r u c t u r e  on a t rend with t h e  A i r s t r i p  Deposit 

syncl ine  t o  the  e a s t  s i d e  of the  Wind River. The hole in te r sec ted  73.0 

metres of recent  unconsolidated f l u v i a l ,  and l a c u s t r i n e  deposi t s  before  

en te r ing  the  upper u n i t  of the  Lower Bonnet Plume Formation w e l l  above the  

t h i c k  conglomerate of t h e  middle un i t .  The s t r a t a  c o n s i s t s  of a rhythmic 

sequence of small pebble conglomerates o r  conglomeratic sandstones, 

sandstones, s i l t s t o n e s  and mudstones f requent ly  capped with carbonaceous 

mudstones r a r e l y  having t h i n  coal  seams developed. The d ips  i n  the  hole 

were 40 t o  50 degrees and t h e  i n t e r v a l  i n t e r s e c t e d  i s  probably a normal 

"up sec t ion"  sequence above the  Wernecke Deposit. The area  has no 

economic po ten t i a l .  

7.8.2 A i r s t r i p  East:- Hole AE-80-6 was d r i l l e d  t o  check an a rea  on the  

e a s t  s i d e  of t h e  Wind River immediately southwest of t h e  I l l t y d  Range. 

Rocks of t h e  Lower Bonnet Plume Formation outcrop along the  r i v e r  and coal  

f l o a t  occuring below a conglomerate outcrop was located  i n  a w e s t  flowing 

creek. After  encountering considerable d i f f i c u l t i e s  d r i l l i n g  through 

overburden t h e  hole entered a dominantly mudstone sequence which i s  

probably s t r a t i g r a p h i c a l l y  below the  No. 5 Seam Horizon. The hole  was 

abandoned a t  a depth of 122 metres when t h e  d r i l l  rods became stuck. The 

area  holds l i t t l e  o r  no economic po ten t i a l .  



7.8.3 A i r s t r i p  North:- Two holes AN-80-4 and AN-80-5 were d r i l l e d  i n t o  

t h i s  a rea  t o  check f o r  poss ib le  coal  seams underlying an east-dipping 

Bonnet Plume Formation conglomerate capping a high r idge  13 ki lometres 

northwest of the  A i r s t r i p  Deposit. Hole AN-80-4 was d r i l l e d  down slope t o  

t h e  e a s t  from t h e  outcrop i n  an at tempt t o  gain sec t ion ;  however, t h e  hole  

was terminated a t  38 metres i n  limestone of Cambrian/Devonian age. A 

second attempt t o  t e s t  t h e  s t r u c t u r e  was made by d r i l l i n g  hole AN-80-5 

on the  conglomerate outcrop. The hole was terminated a t  a depth of 

102 metres i n  q u a r t z i t i c  sandstone poss ib ly  Permain i n  Age. The area  has 

no economic po ten t i a l .  

7.8.4 Extension of t h e  Wind River Deposit:- Four holes were d r i l l e d  i n  an 

at tempt t o  extend t h e  Wind River Deposit. Hole W-80-9 was d r i l l e d  t o  t h e  

south of the  deposi t  on a conglomeratic sandstone r idge  bel ieved t o  be 

Lower Bonnet Plume Formation s t r a t a .  The hole i n t e r s e c t e d  a d is turbed - 
sequence of Bonnet Plume s t r a t a  t o  69 metres and abrupt ly  entered a 

quartzose s i l t s t o n e  and f i n e  grained sandstone bel ieved t o  be Permian i n  

age. The hole was terminated a t  76 metres. Any p o t e n t i a l  i n  t h i s  a rea  is 

r e s t r i c t e d  t o  a narrow band between hole W-80-9 and t h e  Wind River. The 

area  i s  considered low p r i o r i t y .  

Holes W-80-10, W-80-11 and W-80-12 were d r i l l e d  t o  the  northwest of the  

Wind River Deposit i n  a l a r g e  a rea  of Lower Bonnet Plume s t r a t a  extending 

nor th  t o  Hungry Creek. A l l  holes i n t e r s e c t e d  s t r a t a  bel ieved t o  be below 

t h e  No. 5 Seam Horizon culminating i n  a t h i c k  conglomerate un i t .  Hole 

W-80-10 i n t e r s e c t e d  a f a u l t  a t  232 metres a f t e r  d r i l l i n g  200 metres of 

conglomerate and was terminated i n  limestone of Palaeozoic age. 

The bulk of the  area  north of t h e  Wind River Deposit t o  Hungry Creek is  

underlain by Lower Bonnet Plume Formation sediments s t r a t i g r a p h i c a l l y  

below the  No. 5 Seam Horizon. The area  is l a r g e  and i s o l a t e d  remnants of 

t h e  coal  bearing horizon may e x i s t  along t h e  Wind River; however, t h e  area  

i s  considered low p r i o r i t y .  



7.8.5 East Wind River:- The East wind River area is located on the east 

side of the Wind River opposite the Wind River Deposit and extends north 

and northeast to Illtyd Creek. The area is divided into two parts, 

separated by an unnamed west-flowing creek which could represent the 

surface expression of a fault. South of the creek is coal area 9 and 

north are coal areas 10 and 12. 

7.8.5.1 Coal Area 9: The rocks mapped in coal area 9 are typical Lower 

Bonnet Plume Formation lithologies consisting of conglomerates, 

sandstones, shales and'carbonaceous and coaly shale. A thick coarse 

pebble conglomerate outcrops along a north-flowing creek at the north edge 

of the deposit. Stratigraphically below this conglomerate are 

discontinuous ridges of conglomeratic sandstone and sandstone. 

Occassional outcrops of shale and carbonaceous and coaly shale are locally 

preserved adjacent to sandstone outcrops. No significant coal outcrops 

have been found; however, a clinker occurrence near the base of the 

section was found. 

The structure of the deposit area is a monocline with strata dipping to 

the northeast at 5 to 15 degrees. The nature of the contact of the Lower 

Bonnet Plume Formation with the underlying carbonates in this area is not 

clear; sparse evidence prevents determination supporting an unconformable 

contact or a faulted contact. 

Two holes (W-79-2 and W-79-4) were drilled to test this area. A 

carbonaceous to coaly shale horizon was intersected and is the source of 

the clinker. No economic significance is attached to this intersection. 

Both boreholes were probably collared below the No. 5 Seam Horizon. 



7.8.5.2 Coal Area 10: The rocks mapped i n  coal  a rea  10 c o n s i s t  of 

conglomerate, sandstone, shale ,  carbonaceous sha le  and coal  and a r e  

considered t y p i c a l  of Lower Bonnet Plume Formation l i tho log ies .  Abundant 

coal  wash and f l o a t  found i n  two g u l l i e s  was t r aced  t o  the  surface  

exposure of a s i g n i f i c a n t  coal  horizon. 

Two d r i l l  holes (W-79-3 and W-79-5) were d r i l l e d  t o  t e s t  t h i s  horizon. 

The horizon i s  4.58 metres t h i c k  i n  hole W-79-5 and conta ins  severa l  

pa r t ings  of sha le  and carbonaceous shale .  Proximate ana lys i s  of the  

horizon f o r  a clean coal  i s  given below: 

Yield 54.7% 

Moisture 3.0% 

Ash 15.4% 

Vola t i l e s  35.8% 

~i -xed  Carbon 45.9% 

C a l o r i f i c  Value 10,426 BTU's 

Sulphur 0.69% 

The same coa l  horizon was in te r sec ted  i n  hole W-79-3 where it c o n s i s t s  of 

carbonaceous and coaly sha le  and is  of no economic importance. The a r e a l  

ex ten t  of t h e  horizon could be l o c a l  and i s  the re fo re  precluded from 

resource est imates a t  t h i s  time. 

The s t r u c t u r e  of the  area  i s  an a n t i c l i n e  with the  a x i s  t rending 

northwest. Limestone of Cambrian age was in te r sec ted  i n  both ho les  

approximately 20 metres below t h e  coal  horizon. The contac t  appeared t o  

be a f au l t ed ;  however, an unconformity may a l s o  be suggested from t h e  

i n t e r s e c t i o n  of the  limestone a t  the  same s t r a t i g r a p h i c  pos i t ion .  

Further  d r i l l i n g  i n  t h i s  a rea  may def ine  add i t iona l  mineable resources. 



7.8.5.3 Coal Area 12: The rocks mapied in coal area 12 are typical Lower 

Bonnet Plume Formation rocks consisting of sandstone, conglomerate, and 

conglomeratic sandstone. Two coal occurrences were mapped along the west 

bank of Illtyd Creek dipping to the east under the creek. 

Hole EW-80-13 was drilled on the east side of Illtyd Creek to intersect 

the coal seam located in the west bank of the creek. The hole was 

abandoned at a depth of 72 metres in overburden. A second hole EW-80-15 

was drilled from above a conglomerate outcrop approximately 2000 metres 

southeast along strike 'from hole EW-80-13. Hole EW-80-15 intersected 

Lower Bonnet Plume Formation strata above the coal bearing sequence. A 

coal horizon equivalent to the coal exposure on the west side of Illtyd 

Creek was intersected at 183 to 189 metres and consisted of carbonaceous 

mudstone containing thin coal seams. 

The area has no economic significance. 

7.8.6 Beaver Creek Area: Mapping during the 1980 field season located 

abundant coal float and a weathered coal outcrop along a tributary of and 

to the south of Beaver Creek. Conglomerate and sandstone identified as 

belonging to the Lower Bonnet Plume Formation overlies the occurrence to 

the south. The structure is a northeast-trending anticline with dips of 5 

to 10 degrees on each limb. Hole BC-80-20 was drilled anom a conglomerate 

outcrop to test the anticlinal structure; coal was not intersected and the 

hole was terminated at a depth of 139 metres in a thick conglomerate unit 

similar to the Mount Deslauriers Conglomerate. The coal float located in 

the creek is identified by palynology as being high in the Lower Bonnet 

Plume Formation. 

The area is considered to contain little economic potential and is of low 

priority. 



7.8.7 Area nor theas t  of t h e  I l l t y d  ~ e p o s i t :  This area  occurs midway 

between the  I l l t y d  Deposit and the  Gar l i c  Ring Deposit. The area  is  a 

prominent f l a t  h i l l  with no outcrop exposures. Hole GR-80-23 was d r i l l e d  

t o  t e s t  t h i s  area;  however, was abandoned f o r  technica l  reasons i n  poorly 

consolidated pebbles and boulders of q u a r t z i t e  a t  a depth of 97 metres. 

The h i l l  may contain Upper Bonnet Plume Formation deposi t s  of Ter t i a ry  

age; however, i n s u f f i c i e n t  depth penet ra t ion  precludes i n t e r p r e t a t i o n  of 

the  area. The area  i s  considered low p r i o r i t y ;  however, the  p o t e n t i a l  of 

t h e  a rea  can not be t o t a l l y  discounted a t  t h i s  time. 

7.8.8 "WILDCAT" DRILLING: Two holes CA-80-17 and EB-80-18/18A were 

d r i l l e d  i n  a reas  devoid of outcrop on a specula t ive  bas is .  Hole CA-80-17 

was d r i l l e d  i n  the  c e n t r a l  p a r t  of the  Basin midway between the  Bonnet 

Plume and Wind Rivers on Licence 132 (formerly Licence 72) .  The area  i s  

f l a t  ly ing  and inundated with small lakes  and marshy ground. The hole was 

abandoned f o r  technica l  reasons a t  a depth of 80 metres i n  gravels ,  

boulders and loose sand of f l u v i a l ,  l a c u s t r i n e  o r  poss ib le  g l a c i a l  

deposi ts .  Holes EB-80-18/18A were d r i l l e d  on a poss ib le  buried sync l ina l  

s t r u c t u r e  ( i n t e r p r e t e d  from a e r i a l  photographs) on the  e a s t  s i d e  of the  

Bonnet Plume River. Hole 18 was abandoned f o r  t echn ica l  reasons a t  a 

depth of 24 metres and hole 18A a t  a depth of 33 metres i n  gravels  and 

boulders of probable g l a c i a l  or ig in .  

The a reas  i n  the  cen t re  of the  basin and t o  the  e a s t  of the  Bonnet Plume 

River have not  been t e s t e d  adequately t o  a s c e r t a i n  the  p o s s i b i l i t y  of coa l  

deposi t  a reas  underlying the  overburden and should s t i l l  be considered a s  

p o t e n t i a l  areas.  



8.0 Coal Quali ty 

The q u a l i t y  of coal  seams occuring i n  the  Bonnet Plume Basin has been 

determined from d r i l l  core. The core was sampled on t h e  b a s i s  of coa l  

l i thology.  Analyses of the  coal  was c a r r i e d  out  by B i r t l e y  Coal and 

Minerals Test ing of Calgary. 

Results  of ana lys i s  of coal  seam horizons a r e  tabula ted  beside graphic 

p resen ta t ions  of t h e  seam horizons on d r i l l  hole  graphic log  forms 

(Appendix C ) .  

8.1 The coal  has been analysed as  high v o l a t i l e  "C*' Bituminous (ASTM 

c l a s s i f i c a t i o n )  and i s  considered a good thermal coal .  The weighted 

average (tonnage) proximate ana lys i s  of the  coal  on a raw coal  b a s i s  and 

on a clean coal  bas is1  i s  given below. 

Raw Coal 

Yield 10 0 

Moisture 6.3% 

Ash 27.2% 

V o l a t i l e  Matter 29.4% 

Fixed Carbon 37.1% 

C a l o r i f i c  Value N.A. 

Sulphur 0.26% 

Clean Coal 

76.9% 

5.2% 

14.3% 

33.0% 

47.4% 

10,016 ~ ~ ~ ' s / l b . ( 2 3 . 3  MJ/kg) 

0.33% 

8.2 - Ash: The coal  can be cleaned and blended t o  produce a product having 

a 15 percent  ash content.  The method of cleaning has not  y e t  been 

determined, however, labora tory  bench s c a l e  ana lys i s  i n d i c a t e s  a 15 

percent  ash content  can be maintained by r e c o n s t i t u t i n g  t h e  1/4" x 28M 

s i z e  f r a c t i o n  a t  -1.90 s p e c i f i c  g rav i ty  and the  28 mesh x 0 s i z e  f r a c t i o n  

on a raw bas is .  

1 Whenever clean coal  spec i f i ca t ions  a r e  given i n  ' this r epor t  clean coal  is  
a r econs t i tu ted  sample of t h e  1/4" x 28 Mesh f r a c t i o n  a t  -1.90 s p e c i f i c  
g rav i ty  and the  28 Mesh x 0 f r a c t i o n  on a raw bas is .  



8.3 C a l o r i f i c  Value: The BTU's per  pound i s  v a r i a b l e  b u t  by blending, t h e  

h e a t  va lue  can be maintained a t  approximately 9700 BTU's per  pound. 

8.4 Ash Fusion: Ash fus ion  temperatures  a r e  v a r i a b l e ;  however, t h e  ash  i s  

considered high-melting. I n i t i a l  deformation temperature under reducing 

cond i t i ons  gene ra l ly  i s  g r e a t e r  than  2200°F and averages 2450°F. 

8.5 Gr indab i l i t y :  The g r i n d a b i l i t y  of t h e  coa l  a s  def ined  by t h e  

Hardgrove Index v a r i e s  from 36-55 wi th  an average of  42. 

8.6 A lka l in i ty :  From l i m i t e d  a n a l y s i s  t h e  sodium content  of t h e  Bonnet 

Plume c o a l  gene ra l ly  i s  l e s s  t han  0.9 percent .  The base t o  a c i d  r a t i o  

( B / A )  i s  a  rough i n d i c a t i o n  of s l agg ing  p o t e n t i a l .  The B/A r a t i o  = 

The B/A r a t i o  l e s s  than  0.5 i n d i c a t e s  t h a t  t h e  p r o b a b i l i t y  of s l agg ing  is  

remote. 

8.7 Nitrogen Content: Ult imate a n a l y s i s  i n d i c a t e s  t h a t  t h e  n i t rogen  

content  i s  l e s s  t han  0.8 pe rcen t  and t h e r e f o r e  meets most U t i l i t y  

Companies s p e c i f i c a t i o n s .  

8.8 Sulphur: The sulphur  content  of t h e  Bonnet Plume c o a l  is low a t  

0.33 percent .  I n  r a r e  ca ses  su lphur  exceeds one pe rcen t  over narrow 

i n t e r v a l s  w i th in  t h e  seams. 



8.9 Fuel Ratio: The f u e l  r a t i o  of t h e  Bonnet Plume coal  i s  good a t  a 

maximum of 1.60 and an average of 1.43. 

8.10 Average Raw Coal and Clean Coal Proximate Analysis f o r  each seam f o r  

each deposi t  a rea  i s  given i n  Table 11. 

9.0 Coal Resources 

9.1 Exploration c a r r i e d  out  t o  da te  has es tabl i shed measured, indica ted  

and in fe r red  i n  s i t u  resources of i n  excess of 650 mi l l ion  tonnes i n  seven 

widely separated deposi t  a reas  (Table I and P l a t e  11). I n  one area  only 

- t h e  I l l t y d  Deposit - has s u f f i c i e n t  d r i l l i n g  been c a r r i e d  o u t  t o  def ine  

measured i n  s i t u  resources. The determination of resources f o r  the  I l l t y d  

Deposit was reported i n  Pan Ocean Report No. 25-79 and only a summary of 

resources f o r  t h i s  a rea  w i l l  be incorporated i n  t h i s  repor t .  

9.2 For a l l  o the r  a reas ,  i n  s i t u  resources were determined using t h e  

following assumptions, methods and parameters: 

1 )  The s t r u c t u r e  of each deposi t  a rea  i s  assumed t o  be a s  depicted,  

bearing i n  mind t h a t  the  i n t e r p r e t a t i o n  and con t inu i ty  of the  

s t r u c t u r e  i s  based on knowledge of t h e  geology from sur face  

mapping, a i r  photo mapping and l imi ted  d r i l l i n g .  

2 )  The a r e a l  ex ten t  of each of t h e  seams i n  each deposi t  a rea  i s  

determined by planimetering the  area  within the  seam outcrop o r  

subcrop t r a c e  t o  a maximum depth of 300 metres. Where more than 

one hole i n t e r s e c t s  the  deposi t  the  sphere of inf luence  of each 

hole  extends t o  t h e  mid-point between holes. The t o t a l  a r e a l  

ex ten t  of resource determination f o r  each deposi t  a rea  is  i l l u s -  

t r a t e d  by P l a t e s  V I I I ,  X I I ,  X I 1 1  and X I V .  



TABLE I1 

AVERAGE RAW COAL AND CLEAN COAL 
PROXIMATE ANALYSIS  

D E P O S I T  A R E  
WEST ILLYTD 

P r o x i m a t e  S e a m  
A n a l y s i s  ILLTYD I WERNECKE I S P A C E S H I P  

A v e r a g e  ~ a w  C l e a n  I A v e r a g e  ~ a w  C l e a n  I A v e r a g e  Raw C l e a n  
GARLIC RING 

A v e r a g e  X a w  C l e a n  
T h k  
( m )  

2.56 100 83.4 
6.3 4.8 

27.8 20.2 
28.8 31.2 
37.1 44.2 
8091 9431 

0.32 N.A. 

3.28 100 74.7 
5.6 4.4 

36.7 27.3 
27.2 28.3 
30.5 40.2 
6912 8279 

0.30 N.A. 

A I R S T R I P  
A v e r a g e  Raw C l e a n  

T h k  

WIND R I V E R  
A v e r a g e  Raw C l e a n  

T h k  

( m )  

T h k  I T h k  I T h k  T h k  

Y i e l d  % 1 
R.M. % 

h s h  % 
u'.M. % 
F.C. % 

D T U ' s / l b  
S u l p h u r %  

Y i e l d  % 2 
R.M. % 

A s h  % 

V.M. % 

F.C. % 

BTU' s / l b  
S u l p h u r %  

3.66 100 79.8 8.52 100 78.1 
7.1 5.3 5.4 6.0 

23.9 13.9 25.4 13.0 
31.0 34.3 32.2 34.5 
37.6 46.2 37.0 46.6 
N.A. 9923 N.A. 10,027 

0.26 0.33 0.30 0.35 

2.40 100 59.2 3.43 100 83.39 
5.1 4.9 6.2 6.7 

40.7 19.7 25.9 16.2 
25.9 32.5 30.1 32.2 
28.2 42.7 37.9 45.1 
N.A. 9140 8373 9622 

0.21 0.35 0.33 0.33 

Y i e l d  % 3 
R.M. % 

A s h  % 

V.M. % 

F . C .  % 

BTU' d l b  
S u l p h u r 8  

'7.12 100 86.8 
7.9 4.7 

19.3 13.3 
31.6 33.3 
41.1 48.7 

. N.A. 10,223 
0.28 0.30 

3.04 100 88.8 
7.6 4.6 

20.5 14.3 
31.3 33.5 
40.6 47.4 
N.A. 10,202 

0.29 0.40 

Y i e l d  % 4 
R.M. % 
h s h  % 

V.M. % 

F . C .  % 

BTU' s / l b  
S u l p h u r %  

3.25 100 93.9 
7.9 4.2 

13.6 11.2 
33.6 35.6 
44.9 48.5 
N.A. 10,564 

0.23 0.22 

2.28 

5.45 100 92.4 
7.3 4.7 

16.3 12.6 
32.5 32.8 
43.9 49.6 
N.A. 10,452 

0.32 0.24 

4.89 100 74.4 
5.7 5.1 

32.6 18.8 
25.9 30.1 
35.8 45.6 
N.A. 9574 

0.21 0.34 

4.75 100 
6.0 

30.8 
27.5 
35.7 
N.A. 

0.28 

Y i e l d  0 5 
R.M. % 

A s h  % 
V.M. % 

F.C.  % 

U T U ' s / l b  
S u l p h u r %  

NOTE: C o m b i  



3 )  The thickness of each seam applied to the area of influence of a 

data point is the intersected thickness in the drill hole 

forming that data point. Seam intersections are tabulated in Table 

111. 

4) A bulk density factor of 1.30 is applied to total volume to 

determine tonnage. 

5 )  Measured Resources: Resources calculated from data points spaced at 

sufficient intervals so as to justify confidence in the character 

and continuity of the coal. Approximate centres of 1000 metres were 

selected for the Illtyd Deposit. 

Indicated Resources: Resources calculated from one or more data 

points for which specific measurement and quality data are available 

for an area over which reasonable geological projections may be made 

from outcrop or drillhole control. 

Inferred Resources Resources calculated from at least one data 

point from which specific measurement and quality data are available 

and from an assumed continuity of coal seams in an area for which a 

broad general knowledge of the geology of the area is known. 

9 . 3 )  Total in situ resources for all deposit areas is summarized in Table 

IV. Details of calculations by seams are tabulated in tables found in 

Appendix B. 







COMPANY: P a n  O c e a n  O i l  L t d .  
PROJECT: B o n n e t  P l u m e  

TABLE I V  
SUMMARY OF RESOURCES BY SEAM J a n u a r y ,  1980 

- 

ToNNES ( t o n n a g e  f a c t o r  o f  1.3) 
M e a s u r e d  I I n d i c a t e d  I I n f e r r e d  f 

D e p o s i t  A r e a  

I L L T M  

WERNECKE 

SPACESHIP 

AIRSTRIP 

WIND 

GARLIC RING 

WEST ILLTYD 

TOTAL 

s e a m s  S e a m s  S e a m s  
t x 106 t x 106 t x 106 t x 106 t x 106 t x 106 
63.87 63.87 16.04 16.04 - - 

A v e r a g e  
Seam T h i c k n e s s  A r e a  V o l u m e  

m  m2.106 m-6 
1 6.85 8.89 61.5 

2 3.66 8.64 31.62 

3 2.40 9.33 22.39 

4 3.25 5.25 17.1 

5 2.28 3.81 8.69 

1 3.21 4.25 14.5 

2 8.52 4.82 41.05 

3 3.43 5.38 18.45 

4 2.92 5.52 16.12 

5 2.72 4.64 12.60 

1 6.42 2.69 17.26 

2 8.99 4.44 39.90 

3,3L,3 7.12 4.44 31.59 

4 5.45 4.44 24.19 

5 1.93 4.44 8.58 

3 3.04 1.24 3.77 

4 4.89 2.12 10.40 

3 8.0 0.42 3.35 

4 4.75 2.65 12.60 

5 9.19 7.02 64.50 

1 2.56 1.93 4.94 

2 3.28 1.93 6.33 

3 3.91 1.10 4.28 

4 2.76 3.12 8.61 

5 4.10 5.79 23.74 

T o t a l  
t x lob T o t a l  

t x tob 
79.91 



10.0 CONCLUSIONS AND RECOMMENDATIONS . 

10.1 Thermal Coal on-Site Power Generation: It is  suggested t h a t  t h i s  

deposi t  presents  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 could supply the  e l e c t r i c a l  needs of the  Yukon as  e a r l y  

a s  1986. Not only a r e  t h e r e  s u f f i c i e n t  resources f o r  t h e  Yukon's 

immediate use but  the  advantage of thermal coal  generat ion is  t h a t  the  

power s t a t i o n  can be sca led  up from a small source t o  any s i z e  required 

given s u f f i c i e n t  coal  reserves.  The reserves  appear t o  be i n  hand a t  

l e a s t  t o  support any s t a t i o n  i n  s i z e  up t o  2000 megawatts. 

In  addi t ion  t o  immediate requirements f o r  e l e c t r i c  power i n  the  Yukon 

t h e  medium and long term requirements could include: 

1)  generation of a l a r g e  amount of power f o r  export  i n t o  the  

B r i t i s h  columbia and/or Alaska gr ids .  

2 )  generation of s u f f i c i e n t  power t o  supply an o f t en  discussed 

base metals  smelter t o  be located  i n  t h e  Yukon. 

3 )  generation of e l e c t r i c i t y  t o  power pumps f o r  the  Alaska Highway 

and Dempster p ipel ines .  

4 )  generation of power f o r  severa l  p o t e n t i a l  mining ventures i n  

t h e  Yukon. Among these  are:  

- Hudson Bay Mining and Smelting's Tom Silver/Lead/Zinc Deposit 

i n  t h e  MacMillan Pass Area. 

- Pan Ocean's Jason S i lve r /Lead /~ inc  Deposit i n  the  MacMillan 

Pass Area. 

- Amax Explora t ion ' s  MacTung Tungsten Deposit i n  t h e  MacMillan 

Pass Area. 

- Placer  Development Ltd. and Essex Mineral 's Howards Pass 

~ e a d /  Zinc Deposit. 

- Cyprus Anvil Mining Corp.'s Grumm and Dy Silver/Lead/Zinc 

Deposits. 

- Several  o ther  small lead/z inc/s i lver  and severa l  small gold 

deposi t s  which a r e  being evaluated f o r  poss ib le  production i n  

the  mid t o  l a t e  1980's. 



10.2 Thermal Coal f o r  Export: cons idera t ion  is  a l s o  being given t o  the  

export  of 10 t o  15 mi l l ion  tonnes per  year  t o  se rv ice  t h e  growing 

demand of P a c i f i c  Rim Nations. Ten t o  15 mi l l ion  tonnes is t h a t  

tonnage envisioned (from prel iminary s t u d i e s )  a s  required t o  make an 

export  p r o j e c t  commercially viable.  The poss ib le  export of coal  was 

conceived a s  a  p r o j e c t  involving t h e  cons t ruct ion  of a coal  s l u r r y  

p ipe l ine  o r  railway t o  the  coas t  and supplying capt ive  ships  t o  a  

fore ign market. 

10.3 ~ecommendations: In  following through on the  s t a t e d  options above, 

two s tudes  a r e  cu r ren t ly  underway: 

10.3.1 Thermal Power Projec t :  A p r e - f e a s i b i l i t y  study on mining the  

I l l t y d  Deposit t o  provide s u f f i c i e n t  tonnage t o  power a 210 

megawatt on-s i te  power s t a t i o n  is being prepared on behalf of 

Pan Ocean O i l  by Wright Engineers Limited of Vancouver. The 

study i s  due t o  be completed i n  l a t e  February, 

10.3.2 Thermal Coal f o r  Export: An in-house study t o  allow se r ious  

assessment of the  export  p r o j e c t  should be ca r i ed  out  over the  

next  12 months. The repor t  w i l l  involve the  study of railway 

and p ipe l ine  t r anspor ta t ion  including the  a l t e r n a t e  s i z e s  and 

carry ing mediums of t h e  p ipe l ine  t o  be used f o r  t r anspor t ing  t h e  

optimum quan t i ty  of coal  per  year. I n i t i a l  contac t  with 

p o t e n t i a l  customers t o  d iscuss  and descr ibe  t h e  p r o j e c t  has been 

made and discussions should continue during the  year. 
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R e p o r t  on the G e o l o g y  of t h e  B o n n e t  
Plume B a s i n ,  Y u k o n  T e r r i t o r y  A s  
D e t e r m i n e d  B y  t he  1 9 7 8  F ie ld  Season; 
P r i v a t e  R e p o r t ;  Pan O c e a n  79-1. 

U p p e r  C r e t a c e o u s  and T e r t i a r y  S t r a t i -  
graphy N o r t h e r n  Y u k o n  T e r r i t o r y  and 
N o r t h w e s t e r n  D i s t r i c t  of M a c K e n z i e ;  
G e o l .  Surv. C a n . ,  P a p e r  6 6 - 1 6 .  

G e o l o g y  N o r t h e r n  Y u k o n  T e r r i t o r y  and 
N o r t h w e s t e r n  D i s t r i c t  of M a c K e n z i e ;  
G e o l .  Surv. C a n . ,  M a p  1 0  - 1963 

T h e  G e o l o g y  of the  B o n n e t  P l u m e  B a s i n ,  
Y u k o n  T e r r i t o r y ;  G e o l .  Surv. C a n . ,  
P a p e r  76-8 .  

P a l y n o l o g i c a l  Z o n a t i o n  of C r e t a c e o u s  and 
E a r l y  T e r t i a r y  R o c k s  of t h e  B o n n e t  P l u m e  
F o r m a t i o n ,  N o r t h e a s t e r n  Y u k o n ,  C a n a d a ;  
C a n .  J. E a r t h  Sci., V. 9, pp. 1163-1 179. 

Palynological R e p o r t  on S a m p l e s  f r o m  the  
B o n n e t  P l u m e  B a s i n ,  Y u k o n  T e r r i t o r y  (NTS 
1 0 6 E  ); G e o l .  Surv. C a n . ,  I n t e r i m  R e p o r t  



Persona l  Communications Regarding 
~ a l ~ n o l o ~ ~  of t h e  Bonnet Plume Formation 
Sediments. 







Our File: 
BPQBERT ALLEN AND COMPANY 

PROFESSIONAL LAND SURVEYORS Your File: 

N O T E S  

1.  C o o r d i n a t e s  a r e  based  on T r i a n g u l a t i o n  S t a t i o n  "TYD" 

( L a t . :  65' 1 9 '  50" ,  Long.  : 135O 1 7 '  32" )  assumed a s  

25,000.00 (north) and 25,000.00 ( e a s t )  . 

2 .  B e a r i n g s  w e r e  d e r i v e d  f rom S o l a r  O b s e r v a t i o n s  a t  t r a v e r s e  

h u b  No. 18  and r e f e r r e d  t o  the m e r i d i a n  t h r o u g h  t h a t  

s t a t i o n .  

3 .  . E l e v a t i o n s  a r e  g e o d e t i c  and w e r e  d e r i v e d  f rom l a t e s t  

i n f o r m a t i o n  f rom Ot tawa f o r  T r i a n g u l a t i o n  S t a t i o n  "TYDn . 
T h e  g i v e n  e l e v a t i o n  i s  1183.23  m e t r e s .  

4 .  A l l  c o o r d i n a t e s  and e l e v a t i o n s  a r e  i n  m e t r e s .  

Box b07,8ccke10, B.C. VON 3AO 8181-3237 



I)I<TLL HOLE ArO. - 

78-1  

NORTH COOHD. -- 
1 0 , 7 2 9 . 6 9  

* EAST CGORD. 

39,532.03 

38 ,963 .77  

38 ,148 .41  

38 ,674 .24  

ELEVATION - 

717 .94  

6 4 9 .  .Z 8 

601 .80  

L 
ROBEIWLT ALLEN AWB COMPANY 



NORTH COOR13. 

lZt600.50 

13,392.71 

10,159.99 

22,721.82 

22,408.01 

20,432.27 

13,527.52 

39.661 .go 

33,770.98 

4Oj5O6.67 

47,389.12 

44,242.09 

42,599.88 

51,908.98 

41,506.89 

17,156.58 

57,326.36 

44,444.10 

44,433.75 

13,936.68 

61,736.97 

27,285.65 

13,468.72 

21,247.93 

26,129.59 

E A S T  COORD . -- 

35,688.48 

24,189.50 

32,817.06 

18,605.67 

18,190.50 

23,490.83 

33,810.16 

18,936.56 

17,437.20 

17,263.81 

14,742.91 

13,702.99 

25,916.13 

19,144.24 

27,271.06 

37,225.15 

34,328.58 

48,052.88 

48,058.09 

38,133.63 

15,273.57 

46,177.02 

42,724.19 

42,317.11 

45,358.33 

ELEVATION - 

717.73 

648.25 

599.92 

700.30 

804.43 

639.57 

583.88 

524.49 

574.38 

447 .,86 

524.98 

462.98 

455.95 

400.02 

ROBBEWT ALLEN AND COMPANY 
\____, 



MXSCELLRNE0L.S 
STATIONS 

Trig. S t a  . "TYD" 

M a i n  W a t e r  Sta. 
on I l l t y d  

C a i r n  on M t  . D e c e p t i o n  

1 9 7 9  T r a v e r s e  Hubs --- 
# 1 

# I - A  

# 2 

# 3 

# 4 

# 5 

# 6 

# 7 

# 8 

# 9 

# l o  

if1 1 

# 1 2  

# 1 3  

# 1 4  

i l l 5  

1 9 8 0  T r a v e r s e  Hubs -- 
# 1 

# 2 

ft 3 

# 4 

# 5 

# 6 

# 7 

# 8 

NORTH COORD. 

2 5 , 0 0 0 . 0 0  

4 - 

E A S T  COORD. 

ROBERT ALLEN AND COMPANY 



MISCGLIANEOUS 

S T A T I C N S  

1 9 8 0  Travcrsc Hubs 
Con t . - 
# 9 

Y10 

if1 1 

X12 

# 1 3  

814  

#15  

#16 

$17 

t 1 8  

# 1 9  

#19-A 

# 1 9 - B  

#20  

# 21 

if22 

# 2 3  

# 2.1 

#25  

#26  

#27 

#27-A 

#28 

# 2 9  

H 30 

# 31 

# 32 

# 33 

- 5 -  

NOR TE! COOR D . --- E A S T  COORC. ---- ELEVATION 

WBblBEBT AUEW AND COMPANY 
\- 



MOP~WPv'iEPST RECORD 
TOPGSRAFHICAL S U R V E Y  

S U R V E Y S  FIND MAPPING BRANCH 
/ ---- DEPAliTMlNT OF MINES AND TECHNICAL 5lJR'vEYS ---- - 

I I 
I MAP SHEET 

PROVINCE 

FIELD OFFICER - 
TYPE OF SURVEY 

-- - 

SOURCE 

106-3-6 

Yukon 

A , C .  %title - -- 
, T r i m ~ u l ~ t i o n  
a- 

Topographic 

MONUhlElT TYPE 
' 

8 1  gltsl  

DATE PLANTED ' 1952 

FIELD BOOK NO. - 
AIR PHOTO NO. 

DATE 1 act. 1961 

LONGITUDE ' I 135 17 32.23 
- - - - - - - .  - 1  

UTM EASTINGS 1 4~6,386.8 





COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: G a r l i c  R i n g  
PROJECT : B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 1 

( a )  (b) ( c )  ( d l  (e  ( f )  ( 9 )  
BLOCK THICK S T R I K E  D I P  AREA OF VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  LENGTH LENGTH BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G.) [ ( e ) x ( f ) l  
( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

Indicated 

Inferred 



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: G a r l i c  R i n g  
PROJECT:  B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 2 

( a )  ( b )  ( c )  ( d l  ( e  ( £ 1  ( 9 )  
BLOCK THICK S T R I K E  D I P  AREA OF VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  LENGTH LENGTH BLOCK COAL FACTOR TONNES 
[ ( b l x ( c ) l  [ ( d ) x ( a ) l  (s.G. [ ( e ) x ( £ ) l  

( m )  ( m 2 ) x  1 0 6  ( m 3 ) x  l o 6  t x l o 6  

Ind ica ted  I 

Inferred 

GR-80-24 2 . 5 7  2 0 0 0  43 0 0 . 8 6  2.2 1 1 . 3  2 . 8 7  



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: Spaceship 
PROJECT : B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 1 

( a )  (b) (c) ( d l  ( e l  ( £ 1  (9)  
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK COAL FACTOR TONNES 
[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  - (s.G. l [ ( e ) x ( f ) l  

(m) ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

In fe r red  



COMPANY: Pan Ocean Oil Ltd. DEPOSIT AREA: Spaceship 
PROJECT: Bonnet Plume RE SOURCE CALCULATION DATA SEAM : 2 

(a) (b) (c (dl (el (f (9)  
BLOCK THICK PLANIMETER PLANIMETER AREA OF VOLUME OF TONNAGE IN SITU 

(Drill Hole) READING FACTOR BLOCK COAL FACTOR TONNES 
[(b)x(c)l [(d)x(a)l . (s.G.) [(e)x(f)l 

(m) (m2)x 106 (m3)x 106 t x 106 

Inferred 



COMPANY: Pan O c e a n  O i l  L t d .  
-8 

D E P O S I T  AREA: Spaceship 
P R O J E C T  : B o n n e t  Plume F3SOURCE CALCULATION DATA SEAM : 3 

-- - 

(a (b) ( C  (dl ( e l  ( f 
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE 

( D r i l l  H o l e )  FSADING FACTOR BLOCK COAL FACTOR 

(9) 
I N  S I T U  
TONNES 

I In fe r red  I 



COMPANY: Pan O c e a n  O i l  L t d .  D E P O S I T  AREA: Spaceship 
PROJECT: B o n n e t  P l u m e  FESOURCE CALCULATION DATA SEAM : 3 L  

( a  (b) ( C  ( d l  ( e  ( f  ( g )  
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK , COAL FACTOR TONNES 
[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G.) [ ( e ) x ( f ) l  

( m )  ( m 2 ) x  1 0 6  ( m 3 ) x  1 0 6  t x 1 0 6  

In f  erred 

SC-80-22  1.63 1 2 1 2  1 6 8 0  2 . 0 4  3.33 



COMPANY: P a n  O c e a n  O i l  L t d .  DEPOSIT AREA: Spaceship 
PROJECT: B o n n e t  P l u m e  FSSOURCE CALCULATION DATA SEAM : 3% 

(a ( b )  ( c )  ( d l  ( e l  ( f  (9) 
BLOCK THICK PLANIMETER PLANIMETER AREA OF VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK COAL FACTOR TONNES 
[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  - (s.G. [ ( e ) x ( f  ) I  

( m )  ( r n 2 ) x  1 0 6  ( r n 3 ) x  l o 6  t x 1 0 6  

In fe r red  

SC-80-22  1 . 2 7  1 2 1 2  1 6 8 0  2 . 0 4  2 . 5 9  1.3 3.37 



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: Spaceship 
PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 4 

BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME: OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK, COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  ' (s.G. [ ( e ) x ( f  ) I  
( m )  ( m 2 ) x  106  ( m 3 ) x  106 t x 106 



PROJECT:  B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 5 
COMPANY: Pan O c e a n  O i l  L t d .  D E P O S I T  AREA: Spaceship 

(a 1 (b) ( C  ( d l  (e 1 ( f (9) 
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

D r i l l  H o l e )  READING FACTOR BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  ' (s.G. [ ( e ) x ( £ ) l  
(m) ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

I n £  erred 



COMPANY: Pan O c e a n  O i l  L t d .  
PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA 

DEPOSIT AREA: A i r s t r i p  
SEAM : 3 

I 

( a  ( b )  ( c )  ( d l  ( e l  ( f (9)  
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK ' COAL FACTOR TONNES 

I n £  erred 



COMPANY: Pan O c e a n  O i l  ~ t d .  DEPOSIT AREA: A i r s t r i p  
PROJECT: B o n n e t  P l u m e  l?ESOURCE CALCULATION DATA SEAM : 4 

( a )  (b) ( C  (dl ( e  ( f (9)  
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK COAL . FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G.) [ ( e ) x ( f  ) I  
( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

I Inferred 



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: W e s t  I l l t y d  
PROJECT : B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 3 

(a) (b) ( c )  ( d l  ( e )  (f) (9) 
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK I COAL FACTOR TONNE S 
[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G. [ ( e ) x ( f ) l  

( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

Inferred 



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: W e s t  I l l t y d  
PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 4 

( a  (b) ( C  1 ( d l  ( e l  (f (g) 
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK COAL FACTOR TONNES 
[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  - (s.G.) [ ( e ) x ( f ) l  

( m )  ( m 2 ) x  1 0 6  ( m 3 ) x  1 0 6  t x 1 0 6  

Inferred 

WI-80-16  2 . 1 2  553 1 6 8 0  0 . 9 3  1.97 1 . 3  2 . 5 6  

WI-80- 1 9  3 . 0 4  1 3 0  1 1 6 8 0  2 . 1 9  6.64 1 . 3  8.64 ' 



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: W e s t  I l l t y d  
PROJECT : B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 5 

( a  ( b )  ( c )  ( d l  ( e  ( f (9-1 
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK , COAL FACTOR TONNES 
[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  ' (s.G.) [ ( e ) x ( f ) l  

(m) ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

Inferred I 



I PROJECT: B o n n e t  p l u m e  RESOURCE CALCULATION DATA SEAM : 3 

(a) ( b )  ( C  ( d l  ( e l  ( £ 1  ( g )  
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G. 1 [ ( e ) x ( f ) l  

(m) ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

I Indicated 



I PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 4 
I COMPANY: Pan O c e a n  O i l  L t d .  D E P O S I T  AREA: W i n d  River 

(a (b) ( c )  (dl ( e  ( f ) (9)  
BLOCK T H I C K  PLANIMETER PLANIMETER AREA OF VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING FACTOR BLOCR COAL . FACTOR TONNES 

[ ( b ) x ( c ) l  C ( d ) x ( a ) l  (s.G.) [ ( e ) x ( f ) l  
(rn) ( r n 2 ) x  106 ( r n 3 ) x  106 t x 106 

Indicated 



COMPANY: Pan O c e a n  O i l  L t d .  D E P O S I T  AREA: W i n d  River 
PROJECT:  B o n n e t  P lume RESOURCE CALCULATION DATA SEAM : 5 

( a )  ( b )  ( C  ( d l  ( e l  ( £ 1  (9) 
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  . (s.G. [ ( e ) x ( f  11 
( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

Indica ted  

- -  

Inferred 

W-79-6 8.84 1155 1680 

W-80-8 9.60 1024 1680 



COMPANY: Pan O c e a n  O i l  L t d .  
PROJECT: B o n n e t  P l u m e  MSOURCE CALCULATION DATA 

DEPOSIT AREA: Wernecke 
SEAM : 1 

( a )  ( b )  ( c )  ( d l  ( e l  ( f  ( g )  
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G.) [ ( e ) x ( f ) l  

( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 
I 

Indicated 



COMPANY: Pan O c e a n  O i l  L t d .  
PROJECT : B o n n e t  Plume RESOURCE CALCULATION DATA 

DEPOSIT AREA: W e r n e c k e  
SEAM : 2 

( a )  ( b )  ( C  1 (dl ( e l  ( f  1 (9)  
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G. 1 [ ( e ) x ( f ) l  
( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

Indicated 

BP-78-1 9.51 98 1 1 6 8 0  



COMPANY: Pan O c e a n  O i l  L t d .  D E P O S I T  AREA: W e r n e c k e  
P R O J E C T :  B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 3 

( a  ( b )  ( c )  (dl (e )  ( f  (9)  
BLOCK T H I C K  PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNES 

I I n fe r red  



I PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 4 

( a )  ( b )  ( c )  ( d l  ( e  ) ( f ) (9 )  
BLOCK THICK PLANIMETER PLANIMETER AREA OF VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNE S 

I Indicated 

I COMPANY: Pan O c e a n  O i l  ~ t d .  DEPOSIT A ~ A :  Wernecke 

- 

In fe r red  



COMPANY: Pan O c e a n  O i l  L t d .  
PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA 

DEPOSIT AREA: W e r n e c k e  
SEAM : 5 

(a ( b )  (c) ( d l  ( e  ( f  (9) 
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNE S 

[ ( b ) x ( c ) l  [ ( d ) x ( a ) l  (s.G. [ ( e ) x ( f ) l  
( m )  ( m 2 ) x  1 0 6  ( m 3 ) x  1 0 6  t x 1 0 6  

I 

Indica ted  

WK-80-7 2 . 7 2  5 2 6  1 6 8 0  0 . 8 8  2 . 4 0  1 . 3  3 . 1 2  

Inferred 

WK-80-7 2 . 7 2  2 2 4 0  1 6 8 0  3 . 7 6  1 0 . 2  



COMPANY: Pan O c e a n  O i l  L t d .  DEPOSIT AREA: I l l t y d  
PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 4 

(a (b) ( C  ( d l  ( e l  (f (53) 
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME O F  TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNES 
[ ( b ) x ( c ) ' l  [ ( d ) x ( a ) l  . (s.G. 1 [ ( e ) x ( f ) l  

( m )  ( m 2 ) x  1 0 6  ( m 3 ) x  1 0 6  t x 1 0 6  

A v e r a g e  of 3 . 2 5  3 1 2 5  1 6 8 0  5 . 2 5  1 7 . 1  
BP-79- 1 4  
BP-79-13  
WI-80- 1 6  
WK-80-7 
WK-80-1 
SC-80-25  



COMPANY: Pan O c e a n  O i l  L t d .  D E P O S I T  AREA: I l l t y d  
PROJECT: B o n n e t  P l u m e  RESOURCE CALCULATION DATA SEAM : 5 

( a )  (b) ( c )  (dl ( e l  ( f  (9)  
BLOCK THICK PLANIMETER PLANIMETER AREA O F  VOLUME OF TONNAGE I N  S I T U  

( D r i l l  H o l e )  READING READING BLOCK COAL FACTOR TONNES 

[ ( b ) x ( c ) l  C ( d ) x ( a ) l  (s.G. [ ( e ) x ( f ) l  
( m )  ( m 2 ) x  106 ( m 3 ) x  106 t x 106 

I n f e r r e d  I 
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