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PREFACE 

The Mount Klappan Coal P r o j e c t  i s  loca ted  i n  northwest B r i t i s h  

Columbia and i s  whol ly  owned and operated by Gu l f  Canada Limited. 

The 1985 Lost-Fox Area Geological Report prov ides a cu r ren t  

assessment o f  t he  geology, coal  q u a l i t y ,  and resource p o t e n t i a l  o f  the 

Lost-Fox Area, which i s  s i t u a t e d  i n  the  cen t ra l  reg ion  o f  the Mount 

K1 appan proper ty .  
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1.0 SUMMARY 

Gul f  Canada L im i ted ' s  Mount Klappan Coal P r o j e c t  i s  loca ted  i n  the  

Bowser Basin o f  northwest B r i t i s h  Columbia, 288 k i lometres no r th  o f  

Smithers, and 150 k i lometres nor theast  o f  Stewart, B r i t i s h  Columbia. 

The proper ty  i s  composed o f  211 crown coal  l i cences  t o t a l l i n g  56 194 

hectares o f  land. 

The Mount Klappan proper ty  has been a focus o f  G u l f ' s  coal 

exp lo ra t i on  a c t i v i t i e s  s ince 1981. Several areas w i t h  economic coal 

p o t e n t i a l  have been h igh l i gh ted  o r  f u r t h e r  def ined dur ing  each o f  the  

exp lo ra t i on  programs undertaken s ince the  a c q u i s i t i o n  o f  the property. 

The Mount Klappan proper ty  has been subdivided i n t o  th ree  p r o j e c t  

blocks: the  Lost-Fox Area, t h e  Hobbit-Broatch Area and the  Summit- 

Nass-Skeena Area, the  former t o  which t h i s  r e p o r t  per ta ins.  A 1985 

r e p o r t  cover ing exp lo ra t i on  a c t i v i t i e s  i n  the  Summit-Nass Area has been 

completed as we l l .  No exp lo ra t i on  was i n i t i a t e d  t h i s  year  i n  the  

Hobbit-Broatch Area. 

Encouraging r e s u l t s  i n  terms o f  quant i ty ,  q u a l i t y  and 

accessab i l i t y  o f  coal has prov ided a basis f o r  increased a t t e n t i o n  t o  

t h e  Lost-Fox Area each year. Resul ts from de ta i l ed  geologica l  mapping, 

hand and mechanical t renching, diamond and r o t a r y  d r i l l i n g ,  as we l l  as 

ad i  t driveage, have cont r ibu ted  t o  the  de l ineat ion  o f  economic resource 

areas i n  the  Lost-Fox Area. I n  1982 a Min ing Assessment o f  the area 

was completed and i n  1985 Gu l f  prepared a Stage I submission t o  the 

Government o f  B r i t i s h  Columbia w i t h  respect t o  t h e  development o f  the  

Lost-Fox Area. A f e a s i b i l i t y  study and concurrent Stage I 1  stud ies 

have subsequently been i n i t i a t e d  f o r  completion i n  1986. 
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Combi ned exploration act ivi ty  on the Mount K1 appan property d u r i n g  

1985 comprised 34 diamond d r i l l  holes total l ing 6 146 metres, 6 rotary 

d r i l l  holes to ta l l ing  620 metres, and 45 trenches total l ing 178 metres. 

Geological mapping was completed a t  scales of 1 :2  500, 1:5 000 or 
1:lO 000 depending on available detailed topographic base maps. 

In addition, new a i r  photo coverage was produced for the Lost-Fox and 

Hobbit-Broatch Areas a t  scales o f  1:8 000. 

Trial cargoes of anthracite were extracted from the Lost-Fox Area 

d u r i n g  1985, washed to various products and, as of the w r i t i n g  of this 

report ,  are being trucked to Stewart for shipment t o  markets in Europe, 
Asia and Eastern Canada. 

The Mount Klappan property covers sedimentary s t ra ta  ranging i n  

age from Upper Jurassic to Lower Cretaceous. These s t ra ta  are 

interpreted t o  have been subjected t o  two phases of structural 

deformation result ing i n  NW-SE trending folds of the f i r s t  phase 

(F1) and generally NE-SW trending folds o f  the second phase ( F 2 ) .  

More apparent within the f i r s t  phase, thrust and minor normal fault ing 

i s  associated with bo th  phases of deformation. The Lost-Fox Area i s  

well within t h i s  structural regime, and exhibits resul ts  of both 

deformation phases. 

The sediments underlying the property have been subdiv ided  into 

four sequences: the Spatsizi ,  Klappan, Malloch, and Rhondda, i n  

ascending order. The Klappan Sequence i s  the main coal-bearing u n i t  

and i s  presently interpreted t o  a t ta in  a thickness of up to 900 

metres. The Lost-Fox Area i s  predominantly underlain by s t ra ta  of the 

coal-bearing Klappan Sequence. 
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Explorat ion diamond d r i l l i n g  i n  the Lost-Fox Area has del ineated 

25 unique coal and carbonaceous hor izons w i t h i n  approximately 540 

metres o f  Klappan Sequence section. Twenty o f  these hor izons conta in  

p o t e n t i a l l y  mineable an thrac i te  seams w i th  t r u e  thicknesses ranging up 

t o  6.75 metres. 

The i n - s i t u  an thrac i te  resource po ten t i a l  on the Mount Klappan 

proper ty  t o t a l s  over 6 150 m i l l i o n  tonnes, o f  which 52.3 m i l l i o n  tonnes 

have been "measured" i n  the Lost-Fox Area. Table 1.1 below ou t l i nes  

t h e  ca tegor iza t ion  o f  the i n - s i t u  resources. 

Table 1.1 

COAL RESOURCE SUMMARY 

( m i l l i o n  tonnes) 

Mount Klappan Property Lost-Fox Area 

Measured 69.4 52.3 

Ind ica ted  75.2 50.7 

I n f e r r e d  491.0 86.1 

Speculat ive 5 524.3 717.9 

Tota l  6 154.9 907.0 

The coal ,  which i s  o f  an thrac i te  rank, can be cleaned t o  

s imultaneously produce a va r ie t y  o f  s ized products, ranging i n  ash 

content  from 5% ash premium coals t o  b r i q u e t t i n g  coals o f  25% ash or  

.greater. The an thrac i te  products are character ized by low sulphur 

values (usua l l y  0.5%), high c a l o r i f i c  values, and only t races o f  

ch lo r ine .  

- 3 -  



2.0 RECOMMENDATIONS 

Geological i n t e r p r e t a t i o n  o f  exp lo ra t ion  data co l l ec ted  t o  date 

has i d e n t i f i e d  several areas w i th  po ten t i a l  f o r  surface mineable coal 

resources i n  the Lost-Fox Area. Based on the r e s u l t s  o f  the data 

a s s i m i l a t i o n  and i n t e r p r e t a t i o n ,  the  fo l l ow ing  recommendations are 

made: 

1. Continue step-out diamond d r i l l i n g  south and southwest o f  Lost  

Ridge t o  f u r t h e r  de l ineate the near-surface ex ten t  o f  seams H and 

I :  

2. Step-out w i th  diamond d r i l l i n g  east o f  Lost  Ridge and beyond Fox 

Creek t o  conf i rm the presence o f  suspected coal-bear ing s t r a t a  

a long s t r i k e  between the Lost-Fox and Hobbit-Broatch areas; 

3. Expand and continue the de ta i l ed  sedimentological and s t ruc tu ra l  

s tud ies  ou t l i ned  i n  Sect ion 5.10 o f  t h i s  repo r t  f o r  use i n  seam 

i d e n t i f i c a t i o n  and co r re la t i ons  as wel l  as p r e d i c t i o n  o f  f u r t h e r  

areas o f  economic coal seam development. 

4. Continue geological  and coal q u a l i t y  data c o l l e c t i o n  through 

d r i l l i n g ,  mapping, t renching and bulk sampling i n  the cent ra l  

Lost-Fox Area. 
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3.0 INTRODUCTION 

3.1 Mount Klappan Coal P r o j e c t  

3.1.1 Locat ion 

The Mount Klappan coal l i cences  are s i t ua ted  i n  

northwest B r i t i s h  Columbia approximately 930 k i lomet res  nor th  

of Vancouver, 150 k i lomet res  northeast o f  Stewart and 530 

k i lomet res  northwest o f  Pr ince  George (F igure 3.1). 

Geographical ly the coal l i cences  are a t  the nor thern 

ex t remi ty  of the Skeena Mountains between 57' 06' and 57' 23' 

n o r t h  l a t i t u d e ,  and 128" 37 '  and 129" 15 '  west longi tude,  and 

cover the headwaters of the Klappan, L i t t l e  Klappan, 

Spa ts i z i ,  Skeena and Nass Rivers. 

The nearest  community t o  the proper ty  i s  the cornun i ty  

o f  I s k u t  (popu la t ion  500) loca ted  100 k i lomet res  t o  the 

northwest on the Stewart-Cassier Highway (Hwy 37). 

3.1.2 Access 

The Mount Klappan proper ty  s t raddles the p a r t i a l l y  

completed B r i t i s h  Columbia Railway l i n e  between Pr ince  George 

and Dease Lake (F igure  3.2). P r i o r  t o  cessat ion o f  work on 

the  cons t ruc t ion  of the l i n e ,  s tee l  was l a i d  t o  w i t h i n  80 

k i lomet res  south of the property.  With the except ion o f  a 24 

k i l omet re  s t r e t c h  nor th  of the Kluatantan River,  the ra i lway  

- 5 -  
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FIGURE 3.2 
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subgrade was constructed t h r o u g h  and beyond the property t o  

the Stikine River just south of Dease Lake. 

Road access t o  the property from Highway 37 via Ealue 

Lake Road, i s  provided along the British Columbia Railway 

subgrade. Three bridges were constructed a1 ong the subgrade 

ear ly  i n  1984 t o  permit surface access to  the property. Road 

distances from Terrace and Stewart to the property are 575 

k i l  ometres and 426 k i  1 ometres respecti vely. 

Fixed wing a i r c ra f t  provide access by a i r  and use the 

1000 metre Summi t  Airs t r ip  located along the railway subgrade 

i n  the central region of the property. 

3.1.3 Property Description 

The Mount Klappan property comprises 211 coal licences 

to t a l l i ng  56 194 hectares of land (Appendix I ;  Figure 3.3). 

The property was acquired i n  f ive separate applications from 

1981 t o  1985. 

3.1.4 Ownership 

Gulf wholly owns the coal licences comprising the 

Mount K1 appan property. 

3.1.5 Property Geography and Biophysical Environment 

The Mount Klappan property i s  located a t  the head- 

waters of the L i t t l e  Klappan, Klappan, Nass, Skeena, and 
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FIGURE 3.3 
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S p a t s i z i  R ivers  ( F i g u r e  3.1). Th is  area i s  w i t h i n  the  

nor thern  e x t r e m i t y  o f  the  Skeena Mountains physiographic 

reg ion.  The reg iona l  physiography i s  o f  mountainous t e r r a i n  

w i t h  broad nor thwest  t o  southeast t r e n d i n g  v a l l e y s  o f  the 

aforementioned r i v e r s .  

E leva t ions  on the  proper ty  range from 991 metres i n  

t h e  Klappan R i v e r  Va l ley  t o  over 2000 metres on Mount Klappan 

and the adjacent  r i d g e  tops. 

The c l i m a t i c  regime o f  the  area i s  i n  the Nor thern and 

Cent ra l  P1 ateau and Mountain Zone. P r e c i p i t a t i o n  Val ues 

average 300 t o  400 mn per  year  wi th the  mean d a i l y  

temperatures coniparable t o  F o r t  Nelson and Pr ince  George. 

T h i s  in fo rmat ion  i s  der ived  from weather s t a t i o n s  l o c a t e d  on 

t h e  nor theastern edge o f  the  proper ty  which have been 

moni tored monthly s ince t h e i r  i n s t a l l a t i o n  f o u r  years ago. 

Tree l i n e  i n  the area i s  a t  approximately 1500 metres. 

Val l e y  bottoms are  p a r t i a l l y  covered w i t h  sca t te red  

con i fe rous  f o r e s t s ,  grasses, shrubs, meadows, and bogs. The 

h i g h e r  e l e v a t i o n s  are  charac ter ized  by a l p i n e  tundra. 

3.2 Lost-Fox Area 

3.2.1 Locat ion  

The Mount Klappan proper ty  has been d i v i d e d  i n t o  

p r o j e c t  b locks t o  f a c i l i t a t e  e x p l o r a t i o n  expansion and 

subsequent l o g i s t i c s .  ( F i g u r e  3.4). The Lost-Fox Area i s  
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s i t u a t e d  i n  the cent ra l  reg ion o f  the Mount Klappan property.  

Major geographic features inc luded i n  the area are Lost 

Ridge, Mount Klappan and Fox Creek. 

3.2.2 Access 

The B r i t i s h  Col umbia Rai 1 way subgrade provides road 

access t o  the nor thern ext remi ty  o f  the Lost-Fox Area. A 

temporary w in te r  road was const ructed from the subgrade to 

the  top  o f  Los t  Ridge t o  f a c i l i t a t e  access dur ing t h i s  year 's  

w i n t e r  d r i l l  program. This road was upgraded dur ing the 

summer months t o  a coal haul road 8.0 k i lomet res  i n  length.  

Where road access was not  ava i lab le ,  track-mounted vehic les 

were used to t ranspor t  d r i l l  and support equipment and crews 

were f lown i n  u t i l i z i n g  a B e l l  206B J e t  Ranger he l i cop ter .  

3.2.3 Area Descr ip t ion  

The Lost-Fox Area covers 8 757.5 hectares and inc ludes 

35 o f  the 211 l i cences  comprising the Mount Klappan Coal 

P r o j e c t  (Appendix B). Two l icences,  7171 and 7173, are 

d i v ided  between the Lost-Fox Area and the Summit Area, the 

former being concerned w i th  the southwest p o r t i o n  o f  each o f  

those l icences.  

3.2.4 Biophysical  Environment 

With t r e e  l i n e  a t  approximately 1 500 metres a.s.l., 

t h e  Lost-Fox area i s  character ized by a lp ine  tundra, grasses, 
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and shrubs, with swamps and some scat tered coniferous stands 

a t  lower e levat ions.  

The Mount Klappan massif in f luences the physical 

character  o f  much o f  the area. The v a l l e y  separating i t  from 

the  second predominant fea ture ,  Lost Ridge, expresses the 

in f luence  o f  Fox Creek, the major drainage i n  the Lost-Fox 

Area. 
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4.0 EXPLORATION HISTORY 

4.1 Mount Klappan Property 

4.1.1 Explorat ion P r i o r  t o  Gu l f ' s  Acqu is i t ion  

V.H. Dupont made the f i r s t  publ ished descr ip t ion  o f  

coal i n  the Northern Bowser Basin i n  1900 f o r  the Canadian 

Department o f  Railways and Canals (F igure 6.1). I n  h i s  

repo r t ,  he describes a coal outcrop near the confluence o f  

Didene Creek and the Spats iz i  River. T h i s  outcrop i s  now 

recognized as p a r t  o f  the Klappan coal occurrences. 

The Geological Survey o f  Canada has i n i t i a t e d  f i v e  

exp lo ra t i on  programs i n t o  the area. The f i r s t ,  i n  1911, was 

l e d  by G.S. Malloch (Malloch, 1914) who undertook a geo- 

l o g i c a l  evaluat ion o f  the Bowser Basin concentrat ing 55 

m i les  t o  the south o f  Mount Klappan i n  the Groundhog Coal 

Measures. The second, i n  1948, was l e d  by Buckham and Latour  

(Buckham and Latour,  1950) which a lso concentrated i n  the 

Groundhog area. The t h i r d  study i n  1957 was c a l l e d  "Opera- 

t i o n  St ik ine" .  The four th  and f i f t h  programs, which broadly 

covered the Klappan coal measures, were l e d  by Eisbacher i n  

1974 and i n  1981. These studies resu l ted  i n  some o f  the 

f i r s t  s t ra t i g raph ic  and s t ruc tu ra l  studies o f  the area. I n  

add i t ion ,  Eisbacher t r i e d  to r e l a t e  the deposi t ional  h i s t o r y  

o f  the Bowser Basin t o  the tec ton i c  h i s t o r y  o f  the area. 

I n  1979, Richards and G i l c h r i s t  from the B.C. 

Department o f  Mines published s t ra t i g raph ic  s tud ies p r i m a r i l y  
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i n  the Groundhog area.  However, they a l so  included reference 

t o  the coal sequences of the Northern Bowser Basin. 

Further i n t e r e s t  i n  t h e  Klappan coal occurrences 

d u r i n g  the l a t e  1970's resu l ted  i n  both Esso Minerals and 

Pe t rof ina  acquir ing licences i n  the  area. These l icences  

were allowed t o  lapse i n  1980 following minimal geological 

explorat ion of the area. 

I n i t i a l l y ,  Gulf entered the Bowser Basin i n  1979 

concentrat ing i n  the Panorama-Groundhog Coal Measures. This 

was followed i n  1981 by the acqu i s i t i on  of the Mount Klappan 

property.  

4.1.2 Summary of Exploration 1981-1984 

P r i o r  t o  1985, Gulf undertook six separate  exploration 

programs on the Mount Klappan property. The explorat ion 

included geological mapping, hand trenching, diamond 

d r i l l i n g ,  ro ta ry  d r i l l i n g  and a d i t  driveage, as  summarized i n  

Table 4.1. The r e s u l t s  of these explorat ion a c t i v i t i e s  have 

been documented i n  six separate  reports :  

Mount Klappan Coal Project - Geological Report 1981 

Mount Klappan Coal Pro jec t  - Geological Report 1982 

Mount Klappan Coal Pro jec t  - Geological Report 1983 

Mount Klappan Coal Pro jec t  - Lost-Fox Area 1984 

Mount Klappan Coal Pro jec t  - Hobbit-Broatch Area 1984 

Mount Klappan Coal Pro jec t  - Summit-Nass-Skeena Area 1984 
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Table 4.1 

MOUWT KLAPPAN COAL PROJECT 
EXPLORATION SUMMARY 1981 TO 1984 

Adi t s  
Number 
Tonnes 

Diamond Orill Holes 
Number ( H Q )  
Total Metres 

Number ( A I X )  
Total Metres 

Rotary Drill Holes 
Number 
Total Metres 

Number 
Total Metres 

Mechanical Trenches 
Number 
Total Metres 

Measured Sections 
Number 
Total Metres 

Geological Mapping 

Hand Trenching 

Scales 

1983 

1 
39.2 

3 
603 

6 
126 

-- -- 

93 
527 

-- _- 

-_ 
-- 

1: 5 000 
1:lO 000 

1984 

-- 
-- 

8 
1 507 

-- -_ 

17 
897 

95 
416 

128 
1 041 

13 
2 736 

1: 2 500 
1: 5 000 
1:lO 000 

Total 

1 
39.2 

18 
3 333 

6 
126 

17 
897 

263 
1 321 

128 
1 041 

13 
2 736 
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4.2 Lost-Fox Area 

4.2.1 Summary of Exploration 1981-1984 

During each of the four exploration years prior to 

1985, the Lost-Fox Area h a s  received further investigation in 

the form of geological mapping and trenching with subsequent 

d r i l l i ng  and ad i t  driveage a f t e r  preliminary mapping resul ts  

were assessed. Encouraging resul ts  in terms of quantity, 

quality and accessability of coal, provided a basis for 

increased attention t o  the Lost-Fox Area each year. Each 

exploration program has supported a growing d a t a  base and has 

provided a continuing delineation o f  economic resource areas. 

The Lost-Fox Area exploration ac t iv i t i e s  prior t o  those o f  

the 1985 program are summarized i n  Table 4.2. 

- 17 - 



Table 4.2 

LOST-FOX AREA 
EXPLORATION SUMMARY 1981 TO 1984 

Adi t s  
Number 
Tonnes 

Diamond Drill Holes 
Number (HQ) 
Tota l  Metres 

Number (AIX) 
Tota l  Metres 

Rotary D r i l l  Holes 
Number 
Tota l  Metres 

Hand Trenching 
Number 
Tota l  Metres 

Mechanical Trenches 
Number 
Tota l  Metres 

Measured Sections 
Number 
Tota l  Metres 

Geological Mapping 
Scales 

1983 

1 
39.2 

2 
411 

- 6  
126 

-- -- 

49 
265 

-- -- 

-- 
-- 

1: 5 000 
1:lO 000 

1984 

-- -- 

4 
1 017 

-- -- 

17 
897 

55 
260 

88 
808 

5 
1 368 

1:2 500 
1:5 000 

Tota l  

1 
39.2 

7 
1 672 

6 
126 

17 
897 

127 
638 

88 
808 

5 
1 368 
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5.0 1985 EXPLORATION PROGRAM 

5.1 Lost-Fox Area Program Objectives 

In summary, the objectives of the 1985 Lost-Fox Area ex- 
ploration program were: 

1. To geologically map i n  detail  a l l  outcrop in the Lost-Fox 

Area where surface mineable resources were interpreted t o  

ex is t ;  

2.  To complete two in- f i l l  diamond d r i l l  programs w i t h i n  the p i t  

area,  as outlined i n  the Stage I submission, t o  confirm 

previous interpretations and increase the resource category 

confidence level ; 

3. To i n i t i a t e  step-out dr i l l ing  from the p i t  area i n t o  areas 
believed to  have a good potential for additional surface 

mineable resources; 

4. lo reassess previous years' core and delineate potential 

marker horizons tha t  would a s s i s t  in d r i l l  hole seam 

determinations and correlations. 

5.2 Sumnary o f  Exploration 

5.2.1 Mount Klappan Coal Project 

I n  f ive years of exploration programs on the Mount 

Klappan property, Gulf has advanced through regional investi-  
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Table 5.1 

MOUNT KLAPPAN COAL PROJECT 
EXPLORATION SUMMARY 1981 TO 1985 

Adi t s  
Number 
Tonnes 

Diamond Dril l  Holes 
Number ( H Q )  

Total Metres 

Number ( A I X )  

Total Metres 

Rotary Dril l  Holes 
Number 

Total Metres 

Mechanical Trenches 
(Seam Tracing) 
Number 

Total Metres 

Hand Trenches 
Number 
Total Metres 

Measured Sections 
Number 
Total Metres 

Geological Mapping ~. ~ 

Scales 1:lO 000 

1983 

1 
39.2 

3 

603 

6 

126 

-- 
-- 

-- 
-- 

93 
527 

-- 
-- 

1:5 000 
1:lO 000 

1984 

-- 
-- 

8 

1507 

-- 
-- 

17 

897 

128 

1041 

95 
416 

13 
2736 

1:2 500 
1:5 000 
1:lO 000 

1985 

-- -- 

34 

6146 

-- 
-- 

6 

620 

-- 
-- 

45 
178 

19 
3347 

1:2 500 
1:5 000 
1:lO 000 

Total 

1 
39.2 

52 

9479 

6 

126 

23 

1517 

128 

1041 

308 
1499 

31 
6083 
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gat ions t o  seam t rac ing ,  d r i l l i n g ,  and a d i t  driveage (Table 

5.1). While new areas are constant ly  being invest igated,  

exp lo ra t i on  i s  being focussed on those areas h i c h  have 

immediate economic i n te res t .  

Both a w in te r  and summer program were run dur ing  t h i s  

pas t  year. The w in te r  program resu l ted  i n  the completion o f  

15 diamond and 6 r o t a r y  d r i l l  ho les i n  the Lost-Fox Area. A 

w i n t e r  exp lo ra t i on  road, about 8.0 k i lomet res  i n  length,  was 

const ructed i n  l a t e  1984 from the B r i t i s h  Columbia Railway 

subgrade up the backside o f  Lost  Ridge to  provide t ruck and 

c a t  access t o  the cen t ra l  Lost-Fox Area. The Didene Creek 

Camp provided lodg ing  and working space f o r  up t o  50 Gu l f  and 

support  personnel dur ing  the program. Geological. as wel l  as 

d r i l l i n g  and support crews were t ranspor ted to t h e i r  work 

s t a t i o n s  from camp v ia  4 x 4 vehic les.  D r i l l  equipment was 

skidded from s i t e  to s i t e  using e i t h e r  a D-6 o r  a D-8 

C a t e r p i l l a r  and the r i g  was serviced by four-wheel -d r i ve  

vehic les.  

The summer program included geological  mapping o f  the 

Lost-Fox, Summit and Nass Areas, i n i t i a t i o n  o f  a de ta i l ed  

core study, and d r i l l i n g  19 diamond d r i l l  holes. Ex t rac t i on  

o f  t r i a l  cargoes from the Lost-Fox Area was undertaken dur ing  

the autumn, and a t  the t ime o f  w r i t i n g ,  operat ions associated 

w i t h  t h i s  are ongoing. 

The w in te r  access road was upgraded t o  a year round 

haul  road f o r  the excavat ion program. T h i s  road provided 

easy access t o  the cent ra l  Lost-Fox Area. Geological ,  
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d r i l l i n g  and support crews were transported d a i l y  from camp 

e i t h e r  by four-wheel-drive vehic les o r  by a B e l l  206B 

he l i cop te r ,  depending on a c c e s s i b i l i t y .  D r i l l  equipment was 

skidded from s i t e  t o  s i t e  us ing a D-6 C a t e r p i l l e r  and was 

serv iced by e i t h e r  4 x 4 vehic les o r  the Be l l  2068. 

To accommodate the expanded a c t i v i t i e s  on the 

proper ty ,  the Didene Creek Camp was enlarged t o  provide 

lodg ing  and working space f o r  up t o  150 Gul f  and support 

personnel. 

The B r i t i s h  Columbia Railway subgrade provided good 

access through the property,  and jo ined  wi th  Highway 37 v i a  

the  Ealue Lake Road (F igure 3.2). A four-wheel-dr ive 

Emergency Transpor tat ion Vehic le was on standby a t  a l l  times 

f o r  use i n  a medical emergency. 

Commercial as we l l  as char te r  f i x e d  wing a i r c r a f t  

l i n k e d  the Sumnit A i r s t r i p  on the property t o  major centres 

and provided convenient a i r  t ranspor ta t ion  f o r  personnel and 

cargo throughout the exp lo ra t ion  program. 

5.2.2 Lost-Fox Area 

The exp lo ra t ion  programs undertaken from 1981 t o  1984 

prov ided encouraging and support ive data f o r  the continued 

d e f i n i t i o n  o f  the coal resources o f  the Lost-Fox Area (Table 

5.2). During the 1985 exp lo ra t ion  program, the Lost-Fox Area 

received de ta i l ed  i nves t i ga t i ons  dur ing two separate 

programs. The w in te r  program was run between February 28 and 
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Table 5.2 

A d i t s  
Number 
Tonnes 

Diamond Drill Holes 
Number ( H Q )  
Total Metres 
Number (AIX) 
Total Metres 

Rotary Dril l  Holes 
Number 
Total Metres 

Mechanical Trenches 
Number 
Total Metres 

Hand Trenches 
Number 
Total Metres 

Measured Sections 
Number 
Total Metres 

LOST FOX AREA 
EXPLORATION SUMMARY 1981 t o  1985 

Geological Mapping 
Scales 1:lO 000 

1983 1984 1985 Total 

- 1 1 - 
39.2 - - 39.2 

2 4 34 41 
411 1017 6 146 7 818 
6 - - 6 
126 - - 126 

- 17 6 23 
- 897 620 1 517 

- 88 - 88 
- 808 - 808 

49 55 33 160 
265 260 130 768 

- 5 5 10 
- 1368 308 1 676 

1:lO 000 1:5 000 1:5 000 
1: 5 000 1:2 500 1:2 500 
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A p r i l  13 and was r e s t r i c t e d  t o  diamond and r o t a r y  d r i l l i n g .  

The summer program was run from May 24 t o  September 2 and 

invo lved  diamond d r i l l i n g ,  sedimentological s tud ies (Sect ion 

5.101, geolog ica l  mapping and hand trenching. 

Simultaneous w i th  the second program a small open p i t  

excavat ion was undertaken f o r  t r i a l  cargo e x t r a c t i o n  w i th  a 

t o t a l  o f  over 135 000 tonnes o f  an th rac i te  mined (Sect ion 

5.9). 

5.3 Cartography 

Topographic maps a t  1:5000 and 1:2 500 scales were used f o r  

p l o t t i n g  o f  exp lo ra t ion  data and subsequent techn ica l  i n t e r p r e t a -  

t i o n .  The 1:5000 maps were produced from 1:30 000 B r i t i s h  Colum- 

b i a  Government a i r  photographs taken i n  1971 p r i o r  t o  the  

cons t ruc t i on  o f  the BCR subgrade. A i r  photographs were taken over 

t h e  Lost-Fox Area i n  September o f  1984. Cont ro l led  topographic 

maps were then produced a t  a 1:2 500 scale by Western 

Photogramnetry and made ava i l ab le  by the summer o f  1985. 

Ground con t ro l  was enhanced t h i s  year  as 188 po in ts  were 

surveyed: 

39 Diamond D r i l l  Holes 

1 7  Rotary D r i l l  Holes 

6 Winkie D r i l l  Holes 

51  Trenches 

5 1  Hubs ( in te rmed ia te  po in ts )  

19 Cai rns 

5 Add i t iona l  Po in ts  

A d e t a i l e d  survey o f  the haul road and a l l  elements concerned 

w i t h  the t r i a l  cargo was a l so  maintained. 
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An add i t iona l  se t  o f  1:8 000 and 1:20 000 scale a i r  

photographs were taken on September 7, 1985 and, together w i th  the 

improved ground cont ro l ,  have been used t o  produce topographic 

maps o f  the cent ra l  Lost-Fox Area a t  a scale o f  1 :2  000 f o r  use 

dur ing  upcoming programs. 

The 1984 and 1985 survey data i s  located i n  Appendix F. 

5.4 Geological Mapping 

De ta i l ed  geological  mapping o f  the Lost-Fox Area concentrated 

on the slopes o f  Lost  Ridge and the upper e levat ions o f  Fox Creek. 

The program inc luded the remapping of some areas f o r  the purpose 

o f  r e c o r r e l a t i o n  based on the r e s u l t s  o f  a de ta i l ed  core re logging 

study (Sect ion 5.10). 

Up t o  three two-person mapping teams cont r ibu ted  t o  the 

geologica l  i nves t i ga t i ons  i n  the area. Mapping was completed 

us ing  t r i a n g u l a t i o n  or chain and compass and/or a i r  photographic 

methods o f  t ravers ing.  The presence o f  abundant survey po in ts  on 

the  southern slopes o f  Lost-Ridge improved the accuracy o f  p l o t t e d  

geological  data po ints .  

De ta i l ed  geological  maps and cross-sect ions are provided i n  

Appendix 11. A 1:50 000 reg ional  geology map i s  located i n  

Appendix I w i t h  t h i s  tex t .  

5.5 Trenching 

During the 1985 Lost-Fox exp lo ra t ion  program a t o t a l  o f  33 
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hand trenches were completed which amounted to 130 metres of 

excavation. 

Trenching was completed by Gulf personnel e i t h e r  on rout ine 

t r ave r ses  wherever coal spoil  was found, o r  by a team whose 

assignment i t  was t o  hand dig trenches i n  prospective coal seams. 

Trenches were excavated a t  r i g h t  angles t o  the  s lope where 

poss ib le ;  overburden and topsoi l  were stockpi led separately and i n  

most cases backf i l led .  Some trenches remain open fo r  fu r the r  

i nves t iga t ion .  All trenches were logged by G u l f  geologists upon 

compl e t  i on. 

Most trenches were analyzed f o r  coal qua l i ty ;  the  data is  
discussed i n  Sect ion 8.0 and the ana ly t ica l  r e s u l t s  a re  provided 

i n  Appendix I .  The remaining trench data ,  including descr ip t ive  

logs  and p i c to r i a l  l i t ho log ica l  logs can a l s o  be found i n  the same 

appendix. 

5.6 Diamond D r i l l i n g  

The diamond d r i l l i n g  phase of the  1985 Lost-Fox Area 

explora t ion  program was completed i n  two separate  programs. The 

sp r ing  d r i l l i n g  ran from March 6 t o  April 10 and consis ted of 15 

HQ diamond d r i l l  holes t o t a l l i n g  3 336 metres. The sumner 

d r i l l i n g  ran from Ju ly  15 t o  August 7 and comprised 19 HQ d r i l l  

ho les  t o t a l l i n g  2 810 metres. Each program u t i l i z e d  two Longyear 

44 d r i l l  rigs and a l l  holes were geophysically logged upon 

compl e t i  on. 

A l l  d r i l l  core was l i t h o l o g i c a l l y  logged by Gulf geologis t s ,  
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D r i l l  Hole 

KPNLRODH85001 
KPNLROOH85002 
KPNLRDOH85003 
KPNLROOH85004 
KPNLRDOH85005 
KPNLRDOH85006 
KPNLROOH85007 
KPNLRDOH85008 
KPNLROOH85009 
KPNLRDOH85010 
KPNLRDDH85011 
KPNLRDDH8-12 
KPNLRDOH85013 
KPNLRODH85014 
KPNLRODH85015 
KPNLROOH85016 
KPNLRDDH85017 
KPNLRDDH85018 
KPNLRDDH85019 
KPNLRDOH85020 
KPNLRDOH85021 
KPNLRDOH85022 
KPNLRODH85023 
KPNLRDOH85024 
KPNLRDOH85025 
KPNLROOH85026 
KPNLROOH85027 
KPNLRDOH85028 
KPNLROOH85029 
KPNLRODH85030 
KPNLRDOH85031 
KPNLRDDH85032 
KPNLRDDH85033 
KPNLROOH85034 

E a s t i n g  
(in) 

507254.75 
505875.08 
506328.26 
505875.08 
506691.69 
506101.03 
506330.39 
506349.58 
506330.39 
506920.88 
507124.54 
506131.44 
50637 7.50 
505606.69 
505423.00 
505928.47 
506805.05 
505469.90 
506845.01 
505449.58 
505628.30 
506630.09 
506616.99 
506360.30 
506419.91 
506857.07 
506959.41 
506256.55 
506523.97 
505778.33 
505717.45 
505843.57 
506019.10 
505908.17 

Table 5.3 

LOST-FOX AREA 
1985 DIAMOND DRILL HOLE SUMMARY 

N o r t h i n g  
(m) 

6345720.36 
6344198.77 
6344438.83 
6344198.77 
6344398.16 
6343993.37 
6344168.78 
6343920.56 
6344168.78 
6344570.68 
6344833.43 
6344660.47 
6344850.23 
6344886.30 
6344509.53 
6344868.48 
6344834.30 
6344973.20 
6345160.78 
6344003.25 
6345237.60 
6343550.01 
6344164.83 
6343684.79 
6343436.24 
6343430.75 
6343062.93 
6343175.48 
6343261.23 
6344306.42 
6344324.90 
6344291.86 
6344258.50 
6344261.43 

E l e v a t i o n  
(m) 

480.40 
836.40 
798.10 
836.40 
758.00 
764.90 
761.90 
732.10 
761.90 
752.70 
625.70 
666.40 
643.90 
605.40 
669.40 
633.75 
635.01 
592.70 
573.54 
820.10 
540.40 
678.40 
741.60 
709.50 
684.30 
641.90 
629.70 
668.60 
661.70 
826.20 
827.40 
825.00 
809.10 
819.70 
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Len th  I ncl 1 n a t i o n  
( m3 ("1 

234.60 90.0 
102.97 90.0 
177.40 70.0 
250.60 85.0 
333.40 80.0 
262.60 90.0 
100.01 60.0 
151.40 60.0 
337.90 65.0 
231.80 90.0 
162.50 75.0 
263.30 80.0 
279.00 75.0 
250.60 70.0 
197.80 65.0 
322.40 75.0 
270.10 75.0 
275.10 60.0 
153.10 75.0 
162.30 75.0 
166.50 80.0 
180.50 90.0 
301.40 60.0 
153.60 90.0 
110.90 90.0 

90.60 90.0 
278.90 90.0 

80.00 90.0 
106.60 90.0 

31.50 90.0 
22.60 90.0 
41.20 90.0 
22.90 90.0 
40.30 90.0 

Azimuth 

45.0 
225.0 
45.0 

45.0 
225.0 
45.0 

45.0 
10.0 
10.0 
20.0 
45.0 
10.0 

360.0 
10.0 

360.0 
225.0 
120.0 

45.0 

L icence 
Number 

7169 
7152 
7151 
7152 
7151 
7151 
7151 
7151 
7151 
7151 
7151 
7152 
7152 
7152 
7151  
7152 
7169 
7152 
7170 
7151 
7151 
7151 
7151 
7151 
7151 
7147 
7151 
7151 
7152 
7152 
7152 
7152 
7152 
7152 



and a l l  s ignif icant  coal intersections were sampled for coal 

quality analyses. The coal quality i s  discussed in  Section 8.0 

and analyses resul ts  are provided i n  Appendix V .  Table 5.3 

summarizes the diamond d r i l l i ng  program s t a t i s t i c s .  

During both d r i l l  programs the d r i l l  rigs were skidded t o  and 

from a l l  hole locations. The  crews were helicoptered or  drove t o  

the various s i t e s  depending on accessibil i ty.  Crews operated on a 
two-shift, 24 hour per day basis, w i t h  a d r i l l e r  and helper on 

each sh i f t .  A t  the completion o f  the d r i l l i ng  program, the d r i l l  

rigs wer'e demobilized and l e f t  a t  the base camp on Didene Creek. 

All d r i l l  hole locations were established using chain and 

compass or by using local exposures. Each d r i l l  hole has been 

surveyed and a l l  are clearly indicated on geological maps and 

cross-sections. A d r i l l  hole  location map and a l l  diamond d r i l l  

hole data are located i n  Appendix 111. 

5.7 Rotary Drilling 

The rotary d r i l l i ng  ac t iv i t i e s  of the Lost-Fox Area 

exploration program were completed d u r i n g  the winter program. A 

to ta l  of 620 metres were dr i l led  i n  s ix  holes and a l l  holes were 

geophysically logged. Table 5.4 summarizes the  rotary d r i l l i ng  

program s t a t i s t i c s .  Chip samples were collected and were 

subsequently l i thological ly  described. Dril l  equipment was 

mounted on 110 Nodwells which permitted easy t ravel l ing over a l l  

types of terrain and  resulted i n  minimal disturbance. All d r i l l  

hole locations were established u s i n g  chain and compass. To date, 

two of the six holes have been surveyed. All d r i l l  holes are 
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D r i l l  Hole East ing 

KPNLRROH85001 505750.00 

KPNLRRDH85002 506060.00 

KPNLRRDH85003 505410.00 

KPNLRROH85004 506310.00 

KPNLRROH85005 504103 .OO 

KPNLRRDH85006 503281.31 

(m) 

Table 5.4 

1985 ROTARY DRILL HOLE SUFMARY 

Nor th ing 
(m) 

6347520.00 

6347170.00 

6346830.00 

6348490.00 

6344941.38 

6344103.97 

E leva t ion  
(m) 

1 325.00 

1 355.00 

1 350.00 

1 295.00 

1 436.90 

1 425.70 

Length 
(m) 

105.03 

105.25 

103.23 

97.03 

106.56 

102.30 

I n c l  i n a t t  on 
(") 

90 .o 

90 .o 
90.0 

90.0 

90.0 

90 .o 

Azimuth Licence 
Number 

7173 

7172 

7170 

7172 

7153 

7153 
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c l e a r l y  ind ica ted  on a l l  geological  maps and cross-sect ions w i th  

t h i s  repor t .  A d r i l l  ho le  l oca t i on  map and a l l  r o t a r y  d r i l l  ho le  

data are loca ted  i n  Appendix I V .  

5.8 Geophysical Logging 

Each diamond and r o t a r y  d r i l l  ho le  was geophysical ly logged 

upon completion. The logging equipment u t i l i z e d  has downhole 

d i g i t i z i n g  c a p a b i l i t i e s  and resu l ted  i n  a su i te  o f  logs  comprised 

o f  gamma, neutron and sidewal l  densi ty.  Due to poor down hole 

condi t ions,  a l l  geophysical logging too l s  were run through the 

d r i l l  rods. P r i n t s  o f  the geophysical logs, a t  a scale o f  1:100, 

a re  included i n  Appendix 111 along w i th  a l l  d r i l l  ho le  data. 

The logging equipment was comprised o f  two compact and 

por tab le  u n i t s  and requi red a B e l l  2068 he l i cop te r  f o r  

mobil i z a t i  on. 

5.9 T r i a l  Cargo 

Test marketing o f  Mount Klappan an thrac i te  began w i th  the 

mining o f  2 1  000 tonnes from the Hobbit-Broatch Area dur ing the 

w in te r  o f  1984-85. Later  i n  1985, Gu l f  mined i n  excess o f  135 000 

tonnes from a small open p i t  excavation i n  the Lost-Fox mine area. 

The coal was processed through a p i l o t  washplant u t i l i z i n g  

heavy-media bath and water-only cyclones. The p i l o t  p l a n t  was 

const ructed dur ing the months o f  J u l y  and August f o r  t h i s  t r i a l  

cargo operation. 
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The coal i s  c u r r e n t l y  being trucked t o  the p o r t  o f  Stewart, 

B.C., and loaded onto ships bound f o r  customers i n  Europe, Eastern 

Canada and Korea. 

5.10 Add i t iona l  Sedimentological Studies 

Increased a t ten t i on  t o  the Lost-Fox Area over the past three 

years has permi t ted the undertaking o f  var ious and extremely 

d e t a i l e d  geological  i nves t i ga t i ons  by prov id ing  an ever-broadening 

data base. The r e s u l t s  o f  these ongoing studies have enabled 

conf ident  seam i d e n t i f i c a t i o n s ,  co r re la t i ons  and even predic t ions.  

A thorough and complete understanding o f  the seam and interseam 

c h a r a c t e r i s t i c s  and c o n t i n u i t y  as wel l  as the pa t te rn  o f  coal seam 

deposi t ion f o r  app l i ca t i on  t o  nearby resource areas, i s  the major 

ob jec t i ve  o f  these studies. 

Studies undertaken i n  previous years have been regional  i n  

scope and have drawn broad scale conclusions w i th  regard t o  

pa l  eocurrent d i rec t i ons  and general deposi t ional  environments. 

The studies conducted t h i s  year concentrated on the i n t e r p r e t a t i o n  

o f  s p e c i f i c  small scale features,  i n  d r i l l  core and outcrop, w i th  

the  i n t e n t  o f  ex t rapo la t i ng  i n t o  the l a r g e r  scale. 

P r i o r  to the commencement o f  the 1985 summer d r i l l  program, a 

d e t a i l e d  review o f  the diamond d r i l l  core was completed over a 

pe r iod  o f  several weeks. This  study emphasized the detect ion o f  

environmental i nd i ca to rs  and unique s t ra t i g raph ic  markers t o  

a s s i s t  i n  co r re la t i ons  between d r i l l  holes. 

Typica l  l i t h o l o g i e s  and a number o f  key beds emerged tha t  
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demonstrated a r e l i a b l e  consistency o f  character  and occurrence 

across t h e  Lost-Fox Area. A summary o f  the key marker beds and 

t h e i r  r e l a t i v e  s t r a t i g r a p h i c  pos i t i ons  i s  o u t l i n e d  i n  Table 5.5. 

The success o f  t h i s  core study has resu l ted  i n  a stronger 

understanding and c o r r e l a t i o n  o f  Klappan Sequence coal seams. 

Fur ther  scope f o r  t h i s  ongoing study w i l l  i nc lude extensive 

t rend  analyses i nc lud ing  l i t h o l o g i c  cha rac te r i s t i cs ,  elements o f  

coal  q u a l i t y  and va r ia t i ons  i n  l o g  s ignatures o f  var ious seams. 

The u l t i m a t e  ob jec t i ve  w i l l  be t o  de l ineate  the  paleogeography o f  

the  environment o f  deposi t ion f o r  each coal seam t o  guide f u r t h e r  

explorat ion.  

An ongoing study on "bentoni tes" o r  l aye rs  presumed t o  be 

products o f  vo lcanic  ash w i l l  cont inue i n t o  1986. These beds 

occur a t  several hor izons i n  d r i l l  core and have been found up t o  

20 k i lometres no r th  o f  the proper ty  centre. A l a r g e  number o f  

samples have been co l l ec ted  i n  hopes t h a t  a geochemical 

" f i n g e r p r i n t "  can be determined t h a t  could extend s t r a t i g r a p h i c  

con t ro l  across fac ies  boundaries and throughout the  property.  

The r e s u l t s  o f  two years o f  f l o r a  and fauna s tud ies have 

g iven valuable deposi t ional  environment in fo rmat ion  and have 

narrowed the  age da t ing  o f  the  var ious s t r a t i g r a p h i c  sequences on 

t h e  property.  D e t a i l s  on t h i s  study are presented i n  Sect ion 

6.3. 

5.11 Data Management 

Throughout the  1985 exp lo ra t ion  program, an HP 9816 microcom- 
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pu te r  was u t i l i z e d  f o r  cos t  accounting and budget cont ro l .  Dur ing 

t h e  f i e l d  season, i t  a lso  served as an on s i t e  data storage system 

which f a c i l i t a t e d  the  subsequent and immediate uploading o f  

outcrop, trench, and d r i l l  ho le  data onto G u l f ' s  mainframe Coal 

Data Base s e t  up on an AMDAHL V8 computer i n  Calgary. Coal 

q u a l i t y  data was a lso  s to red  i n  the  Coal Data Base. System 2000 

data base management and Act  1 software provided the  t o o l s  f o r  

data ent ry ,  r e t r i e v a l  and manipulat ion on t h e  main frame 

computer. 

5.12 Reclamation 

A l l  aspects o f  the  two d r i l l i n g  programs on the  Lost-Fox Area 

resu l ted  i n  minimal disturbance dur ing t h e  1985 exp lo ra t ion  

program. The diamond d r i l l i n g  program used C a t e r p i l l a r s  f o r  r i g  

t ranspor ta t i on  and each o f  the  t h i r t y - f o u r  s i t e s  was c leared o f  

equipment and garbage upon completion o f  d r i l l i n g .  As each o f  the  

s i t e s  was a t  o r  above t r e e  l i n e ,  no s i g n i f i c a n t  c lea r ing  o f  

sub-alpine t rees  was undertaken. 

The w in te r  r o t a r y  d r i l l i n g  program u t i l i z e d  nodwell-mounted 

( t r a c k )  vehic les which are designed f o r  o f f - road t ranspor t .  

These vehic les resu l ted  i n  minimal disturbance due t o  the wide 

t racks  over which t h e i r  l oad  was d i s t r i bu ted .  No s i t e  preparat ion 

was requ i red  f o r  t h e  r o t a r y  holes and each s i t e  was c leared o f  

d r i l l i n g  equipment and garbage upon completion o f  d r i l l i n g .  

Hand t renching operat ions resu l ted  i n  minimal disturbances 

w i t h  trenches being excavated a t  r i g h t  angles t o  the slope where 

possible;  overburden and t o p s o i l  were p i l e d  separately and l a t e r  

b a c k f i l l e d .  Some trenches remain open f o r  f u r t h e r  inves t iga t ion .  
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Government approvals were obtained t o  construct an 8.0 

kilometre winter access road into the central Lost-Fox Area before 

the f i r s t  1985 d r i l l  program. As the Lost-Fox t r i a l  cargo 

proceeded, t h i s  road was resurfaced u s i n g  waste rock from the p i t  

area. 

The Didene Creek Camp was expanded t o  meet the needs of a 

larger operation during the sumner program. Some additional 

leveling was required. Approved gravel was obtained t o  provide a 

suitable sept ic  drainage area next t o  the  camp, w i t h i n  the 

guidelines s e t  o u t  in the Health Act. All garbage was burned i n  

an approved incinerator located a regulation distance from the 

camp. 

In accordance w i t h  government regulations a report i s  being 

prepared regarding reclamation ac t iv i t i e s  and will be available in 

a separate report in the sp r ing  of 1986. 

5.13 Exploration and Camp Permlts 

Approvals for  the 1985 exploration programs on the Mount 
Klappan property were received following submission of Coal 

Exploration Forms 6 and 7 t o  the Government of Brit ish Columbia. 

Subsequently, the following permits/approval s were issued t o  Gulf 

with respect t o  the Mount Klappan Coal Project 1985 exploration 

program: 

Name B.C. Ministry of 

Reclamation Permit C-160 Energy, Mines and Petroleum 
\<e-,ou'Le- - 35 - 



Free Use Permit 12592 Forests 

Waste Management PR-7332 Environment 

Water Management A61-14 Environment 

Class A Burning Permit 007957A 

Inspection Report C-160 Energy, Mines and Petroleum 

Forests 

Resources 

5.14 Project Management and Major Contractors 

The Mount Klappan Coal Project r a s  managed by V.L. Duford, 

P .  Geol., Coordinator - Coal Geology, Gulf Canada Limited. 

The following professional and technical personnel 

contributed t o  the Lost-Fox Area 1985 exploration program: 

E .  Swanbergson 

C .  Williams 

J .  Innis 

K .  Jenner 

E .  Legresley 

S .  M. McKenzie, P .  Geol. 

J . Thumult 

M. Barker 

B.  W. Glover 

S .  MacLeod 

L .  Savoie 

B.  Van den Bussche 
K .  Foellmer 

B. Buhay 

Project Geologist (summer) 

Project Geologist (winter) 

Senior Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 

Geologist 
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B.  M. Leece, P.Eng. 

K .  Fuj i ta ,  P.Eng. 

S. Hadley, E.I.T. 

E .  McQuarrie 

A. Sali  

T. Sampietro 

C .  Earle 

C .  Boyko 

C .  0. Ireland 

K .  Groves 

K .  Hunter 

A .  Ledda 

S. Lee 

J .  Lemon 

M.  Newcornen 

L .  Stewart 

Senior Engineer-Mining 

Coal Preparation Engineer 

Coal Preparation Engineer 

Geotechnical Assistant 

Administrator 

Camp Manager 

Bookkeeper 

Secretary 

Secretary 

Geological Assistant 

Geological Assistant 

Geological Assistant 

Geological Assistant 

Geological Assistant 

Geological Assistant 

Geological Assistant 

A condensed l i s t  o f  those companies tha t  provided services 

and/or supplies t o  the exploration program i s  presented below. 

Canadian Freightways Ltd. 

Central Mountain Air Services L t d .  Smithers, B.C. 

Century Geophysical Corp. o f  Canada 

D.G.E. Construction and Dril l ing L t d .  

Gulf Canada L t d .  Terrace, B.C. 

Calgary, A1 berta 

Calgary, A1 berta 

Calgary, Alberta 
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Higgins Lake Contractors 

I.C.G. Liquid Gas L t d .  

J.T. Thomas Diamond Dril l ing L t d .  

Kenn Borek Air 

Loring Laboratories 

McEl hanney Surveying 

and Engineering L t d .  

Neville Crobsy Inc. 

Northern Mountain Helicopters Inc. 

Northmount Camp Services (1975) L t d .  

Pacific Western Airlines 

Star r  Industries L t d .  

Terrace Totem Ford 

Tom and Je r ry ' s  Construction L t d .  

Trans-Provi nci a1 A i  ways 

Westcan Electronic Services L t d .  

Western Photograpmetry 

Dawson Creek, B.C. 

Terrace. B.C.  

Smithers, B.C. 

Calgary, A1 berta 

Calgary, Alberta 

Vancouver, B .C. 

Vancouver, B.C. 

Prince George, B.C. 

Vancouver, B.C. 

Vancouver, B.C. 

Fort S t .  John, B.C. 

Terrace, B .C. 

Edson, A1 berta 

Terrace, B.C. 

Calgary, A1 berta 

Edmonton, A1 berta 
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6.0 GEOLOGY 

6.1 In t roduc t i on  

Geological mapping and hand t renching a c t i v i t i e s  were 

undertaken i n  t h e  Summit, Nass and Lost-Fox areas o f  the Mount 

K1 appan proper ty  dur ing  the  1985 exp lo ra t ion  program. I n  

add i t ion ,  r o t a r y  d r i l l i n g ,  diamond d r i l l i n g  and t r i a l  cargo 

operat ions proceeded on t h e  Lost-Fox Area. The r e s u l t s  o f  t h i s  

exp lo ra t i on  program combined w i t h  previous years '  work provided 

t h e  basis f o r  geological  i n t e r p r e t a t i o n s  presented i n  t h i s  

repor t .  

The Mount Klappan proper ty  i s  under la in  by uppermost Jurass ic  

t o  Lower Cretaceous s t r a t a  which cons is t  o f  marine t o  non-marine 

sediments deposited i n  the  Bowser Basin o f  nor thcent ra l  B r i t i s h  

Columbia. The s t r a t a  have been subjected reg iona l l y  t o  two 

successive non-coaxial phases o f  deformation, F1 and F2, which 

resu l ted  i n  f o l d i n g  and f a u l t i n g  t rend ing  i n  NW-SE (F1) and E-W 

(F2) d i r e c t i o n s  general ly.  (See 1:50 000 Regional Geology Map 

loca ted  i n  Appendix I). 

The coal seams o f  the Mount Klappan proper ty  occur p r i m a r i l y  

i n  the Klappan Sequence; i n  addi t ion,  some minor seams have been 

trenched i n  the  Mal loch Sequence. Coal seams range up t o  6.75 

metres i n  maximum t r u e  thickness i n  the  Lost-Fox Area and are 

usua l l y  found t o  be l a t e r a l l y  continuous over broad areas although 

some seams t h i n  l o c a l l y .  
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6.2 Regional Geologic S e t t i n g  

The coal measures o f  the  Mount Klappan proper ty  are contained 

w i t h i n  a ser ies  o f  sediments ranging i n  age from uppermost 

Jurass ic  t o  Lower Cretaceous. These sediments were deposited i n  

the  Bowser Basin, a successor bas in t o  the  volcanogenic Hazelton 

Trough (T ipper  and Richards 1976). The Bowser Basin i s  bounded t o  

t h e  nor th  and south by the  S t i k i n e  and Skeena Arches respect ive ly ,  

and t o  the eas t  by the Columbia Orogen (Omineca C r y s t a l l i n e  Be l t ) .  

The western margin i s  thought t o  have been open t o  t h e  sea a t  t h e  

t ime o f  Bowser sediment deposi t ion (F igure 6.1). 

The format ion and development o f  the  Bowser Basin was 

c o n t r o l l e d  by the  " c o l l i s i o n  and subsequent i s o s t a t i c  u p l i f t  o f  

several c r u s t a l  b locks i n  t h e  Cord i l l e ron  Orogen o f  western 

Canada" (Eisbacher, 1981). These c rus ta l  b locks inc lude the  

S t i k i n e  Terrane (vo lcan ic  a rc  complex) which d i r e c t l y  under l ies  

t h e  Bowser sediments, the  A t l i n  Terrane (remnant oceanic c r u s t )  

and the  Omineca C r y s t a l l i n e  B e l t  (western margin o f  the  North 

American Craton). 

Dur ing the Middle Jurassic,  the  Skeena Arch was u p l i f t e d  and 

t h e  subsidence o f  the S t i k i n e  Terrane d i v ided  the  Hazelton Trough 

i n t o  the  Bowser Basin t o  the  nor th  and the  Nechako Basin t o  the  

south. U p l i f t  o f  the  A t l i n  Terrane t o  the  nor th  and nor theast  o f  

t h e  Bowser Basin, coupled w i t h  continued subsidence o f  the  S t i k i n e  

Terrane and c o l l i s i o n  and su tu r ing  o f  both these ter ranes w i t h  the 
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FIGURE 6.1 
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Omineca C r y s t a l l i n e  B e l t  (Eisbacher, 1981) resu l ted  i n  a 

progradat ion o f  non-marine over marine sediments w i t h i n  the 

basin. 

Paleocurrent measurements i n d i c a t e  a c e n t r i p e t a l  f low 

i n t o  the Bowser Basin from highlands t o  the  north,  northeast, 

and south. 

Bowser sediment source rocks o r i g i n a t e  w i t h i n  the  

A t l i n  Terrane (h igh  chert ;  low vo lcanic  content)  f o r  the  

no r th  and northeastern margins o f  the  Basin, and from the  

remnant vo lcanic  arc assemblage o f  the  S t i k i n e  Terrane, (h igh  

volcanic;  low che r t  content)  f o r  the  southern p o r t i o n  o f  the 

Basin. Sediments from the  Lower Cretaceous (youngest marine 

succession o f  the  Bowser Basin) through t o  the  Paleocene are 

found only  on the  eastern, and i n  par t ,  the southern margins 

o f  the Basin. 

Geologic s tud ies i n  the  southern and nor thern Bowser 

Basin sediments have resu l ted  i n  several repo r t s  and 

descr ip t ions  o f  the  sedimentary package associated w i t h  the 

Mount Klappan Area. These s tud ies are summarized i n  Table 

6.1. 

S t ruc tu ra l  deformation o f  Bowser Basin sediments 

resu l ted  from i n t e r m i t t e n t  t ec ton i c  stresses a t  t h e  western 

c ra ton i c  margin from Cretaceous t o  recent  time. The 

deformation caused an extensive, . shallow decollement, 

recumbent fo lds ,  and l o c a l  t h r u s t  f a u l t s  extending a few 

k i lometers  along s t r i k e  (Eisbacher, 1976). 
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The large scale forces resulting from col l is ion of a 
remnant volcanic arc and cratonic margin subjected t h e  area 

t o  northeast-southwest compression ( F 1 )  creating the 

general structural  trend o f  northwest-southeast. 

Later position of the former volcanic arc terrain 

northwards along interlaced r i g h t  la teral  h i g h  angle fau l t s  

(Eisbacher, 1981) may account for  the l a t e r  north-south 

compressional (F2) event. This deformation event resulted 

i n  generally broad, open NE t o  SW trending folds with 

relat ively rare,  f l a t  lying thrusts expressed in several 

Klippen f a u l t  structures. 

The final deformational event which  produced 

s t r ike-s l ip  and some d i p - s l i p  fault ing may have resulted from 

a change i n  the rotational component of the western crustal 

block, terminating compression. 

6.3 Mount Klappan Coal Project Geology 

6.3.1 Stratigraphy 

Based on age-dating of collected species of plant 

macrofossils and fauna, the sediments underlying t h e  Mount 

Klappan property range from uppermost Jurassic t o  Lower 

Cretaceous i n  age (Section 6.3.3). This sedimentary package 

has been subd iv ided  into four gradational sequences w h i c h  i n  

ascending order are the Spatsizi ,  Klappan, Malloch and 

Rhondda sequences (Figure 6.2). These conformable sequences 

occur within approximately 3 000 metres of section and 
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represent a gradual  marine regression. Table 6.2 br ief ly  

outlines the sedimentological character is t ics  observed within 

each sequence. 

6.3.1.1 S p a t s i z i  Sequence 

The S p a t s i z i  Sequence i s  the lowest 

s t ra t igraphic  u n i t  within the Mount  Klappan property. 

Approximately 600 metres of t h i s  section has been 

measured and although the base has n o t  been observed 

the s t r a t i g r a p h i c  thickness i s  estimated t o  be i n  

excess of 1 200 metres. Interbedded mudstones, 

s i l t s tones  and sandstones are found throughout the 

sequence while thin coal seams and massive 

conglomerates exist within the upper portion. The 

overall trend i s  a coarsening upward sequence w i t h  

marine conditions t h r o u g h o u t  and increasing coastal 

environment influences toward the upper transit ional 

contact w i t h  the Klappan Sequence. 

Exposures of the Spatsizi Sequence are 

located i n  the western and northern Sumnit  Area a n d  

in  the northern Nass Area of the Mount Klappan 

property. 

6.3.1.2 Klappan Sequence 

T h e  Klappan Sequence, the main coal-bearing 

uni t ,  conformably overlies the Spatsizi Sequence and 

occurs over the  majority of the property. I t  

represents a t ransi t ion from marine condi t ions,  a t  the 
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TABLE 6.2 

MOUNT= KLAPPAN COAL PROPERUV 
TABLE OF FORMATIONS 

RHONDDASEQUENCE 

SEQUENCE OF THICK CHERT PEBBLE CONGLOMERATES AND MINOR 
GRITTY SANDSTONES INTERBEDDED WITH AN INCREASING NUMBER 
OF SILTSTONES AND MUDSTONES TOWARDS THE BASAL CONTACT. 
LARGE SCALE TROUGH AND TABULAR CROSS BEDS ARE COMMON. 
SIX SPECIES OF PLANT FOSSILS INCREASE IN ABUNDANCE TO- 
WARDS THE BASE OF THE SEQUENCE. 

MAUOCH SEQUENCE 

THICK INTERBEDS OF MUDSTONES, ARGILLACEOUS SILTSTONES, 
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WEATHERING NODULAR SILTSTONES. MANY CONGLOMERATE BEDS 
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KLAPPAN SEQUENCE (MAIN COAL-BEARINQ UNIT) 
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TWENTY-TWO SPECIES OF PLANTS OCCUR THROUGHOUT. PETRIFIED 
WOOD AND RARE COQUINA MAY BE PRESENT TOWARDS THE UPPER 
CONTACT. 

SPATSIZI SEQUENCE 

PREDOMINANTLY A MARINE SEQUENCE OF INTERBEDDED MUDSTONES, 
SILTSTONES. SANDSTONES AND CONGLOMERATES. CARBONACEOUS 
MUDSTONES. THIN COAL SEAMS AND CHERT PEBBLE CONGLOMERATES 
ARE MORE ABUNDANT IN THE UPPER PART OF THE SEQUENCE. NINE- 
TEEN SPECIES OF BIVALVES ARE PRESENT. BELEMNITES ARE RARE. 
PLANT DEBRIS MAY OCCUR NEAR THE UPPER GRADATIONAL 
CONTACT. 
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base of the uni t ,  t o  more coastal influenced sediments 
toward the top .  The stratigraphy consists of cyclic 

packages of interbedded f ine  t o  coarse-grained 

sandstones, s i l t s tones ,  mudstones, l a t e ra l ly  

discontinuous conglomerates and abundan t  coal seams. 

A t  l e a s t  25 coal horizons w i t h  seam true thicknesses 

u p  t o  6.75 metres exist within the Klappan Sequence. 

The sequence i s  interpreted to  a t t a in  a thickness of 

up t o  900 metres. 

6.3.1.3 Malloch Seouence 

The Malloch Sequence conformably overlies the 

Klappan Sequence and outcrops i n  the central ,  western 

and southeastern areas o f  the property. The s t r a t a  
consist  of interbedded argillaceous sandstone, 

siltstone and mudstone w i t h  the development of t h i n  

coal seams towards the base o f  the sequence. Chert 

pebble conglomerates are l a t e ra l ly  discontinuous. 

Approximately 700 metres o f  Malloch Sequence is 
exposed w i t h i n  the Klappan property. 

6.3.1.4 Rhondda Sequence 

The Rhondda Sequence i s  the youngest strati-  

g r a p h i c  package on the Mount Klappan property and has 

a gradational and conformable contact w i t h .  the 

underlying Malloch Sequence. Outcroppings of the 

Rhondda are res t r ic ted t o  the southeast of the 

property i n  the Skeena Area. Lithologically t h i s  u n i t  
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consists of thick, l a t e ra l ly  extensive chert  pebble 

conglomerates. Thin interbeds of sandstones, 

s i l t s tones  and mudstones increase i n  thickness towards 

the bottom of the sequence. The t o p  of the Rhondda 

has n o t  been observed b u t  approximately 500 metres of 

exposed section exists within the Mount Klappan 

property. I t  i s  interpreted t h a t  the Rhondda Sequence 

represents a p rograd ing  alluvial  fan system over a 
t ransi t ional  coastal-marine environment. 

6.3.2 Structure 

Deformation of . sediments w i t h i n  the Mount Klappan 

property i s  the resu l t  of two phases of non-coaxial s t ress  

which postdate sediment deposition. The dominant structural  

features are the Beirnes Synclinorium and the Nass River 

Anticlinorium, bo th  of w h i c h  trend northwest t o  southeast. 

These major folds and associated structures are a resu l t  of 

the f i r s t  deformational phase, F1. On the Mount Klappan 

property the synclinorium axis can be observed i n  the 

competent Rhondda s t r a t a  as a broad, open u p r i g h t  feature. 

Folds t o  the eas t  of the synclinorium have axes which  dip 

westward while folds west of the synclinorium have easterly 

dipping axes. A single anticlinorium axis cannot be 

observed. Instead the exposed anticlinorium l i e s  w i t h i n  l e s s  

competent Malloch strata where folds are inconsistently 

u p r i g h t  and overturned. 

Pervasive F1 cleavage i s  well developed i n  a l l  f ine  
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grained l i t h o l o g i e s .  It has been observed as both a x i a l  

p lane d ivergent  and convergent cleavage and t rends a t  135 

degrees. 

Only minor southwest d ipp ing  t h r u s t s  w i t h  

displacements o f  tens o f  metres are associated w i t h  the f i r s t  

deformat ional  event. 

The second deformat ional  phase, F2, p r i m a r i l y  

produced low amplitude, l ong  wavelength f o l d s  t rend ing  

nor theas t  - southwest. Very l o c a l i z e d  t i g h t ,  overturned f o l d  

s t y l e s  o f  F2 generat ion have a l s o  been observed. The 

o v e r p r i n t i n g  o f  second stage f o l d s  onto t h e  o r i g i n a l  

deformat ional  phase i s  seen as a ser ies  o f  plunge reversa ls  

averaging from 8 t o  10 degrees t o  the  northwest and 

southeast. 

Several no r th  - south trending, h igh  angle normal 

f a u l t s  w i t h  displacements o f  one t o  t h i r t y  metres are 

a t t r i b u t e d  t o  a s t r u c t u r a l  event which occurred l a t e r  than 

those prev ious ly  described. Large f r a c t u r e  zones t rend ing  

eas t  - west are a l so  be l ieved t o  be p a r t  o f  t h i s  younger 

event. 

F2 generat ion cleavage can be seen i n  most f i n e  

grained l i t h o l o g i e s .  It fans both outward and inward w i t h  

respect  t o  the  a x i a l  p lane o f  t he  f o l d  w i t h  vary ing  t rends 

from 30 t o  110 degres. 
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6.3.3 Fossil Flora and Fauna 

Dur ing  the 1984 and 1985 f ie ld  seasons a m i n i m u m  of 

476 specimens of fossi l  f lora  and fauna were collected from 

235 s i t e s  on the Mount Klappan property d u r i n g  routine 

traverses and the d r i l l  core logging program. Forty-seven 

species of fossi l  fauna and nineteen species of plant 

macrofossils were collected, described and identified w i t h  

t h e  purpose of aiding i n  s tratigraphic delineation and 

correlation, age determination and paleoenvironmental 

inferpretations. Map KPN85004 in Appendix I documents a l l  

collection s i tes .  

6.3.4 Fossil D i s t r ibu t ion  and Paleoenvi ronmental 

Imp1 ications 

6.3.4.1 Spatsizi Sequence 

Marine bivalves, particularly Laevitrigonia, 

Ostrea, Staff inel la  and Herzogina, ex i s t  w i t h  

belemnites (Belemnopsis sulcatus),  and foraminifera 

(Globularia) i n  the predominantly marine Spatsizi 

Sequence (Tab le  6.31. No plant fo s s i l s  are found 

except a t  the upper contact zone where conditions are 

interpreted t o  have existed which were transit ional 

between marine and t e r r e s t r i a l .  Abundant fresh and 

brackish water and marine bivalves, trace fos s i l s  

(Helminthopsi s,  Diplocraterion, and Scol i t h o s )  , 
t u r r i t e l l i d  snai ls ,  minor plant macrofossils and 

belemnites are found i n  close proximity i n  this zone. 
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The conglomerate near the top of the sequence was 

formed i n  environments n o t  conducive t o  preservation 

therefore this portion of the s t r a t a  i s  relatively 

barren. 

A complete l i s t i n g  of fos s i l s ,  their 

geographic locations and stratigraphic position may be 

found i n  Appendix D .  

6.3.4.2 Klappan Sequence 

All b u t  three of the species found on the 

property are represented in the Klappan Sequence b u t  

i n  lesser  numbers than in the lower Malloch Sequence 

(Table 6.4). Below seams E and F the diversity and 

total  population of plant fo s s i l s  decreases and 

increases fo r  bivalves and belemnites. Marine forams 

(Globularia) and  brackish water bivalves (Modiolus and 

Ostrea) are also present. T h i s  fossi l  distribution, 

together w i t h  such sedimentary structures as wave 

ripples i n  clean, t h i c k  bedded sandstones, suggests a 

par t ly  coastal marine influence near the base of the 

Klappan Sequence. 

The coal-bearing s t r a t a  above seams E and F 

appear t o  have been deposited i n  and adjacent t o  
swamps i n  a fluvio-deltaic environment. Root mottling 

and burrowing ( i e  Helminthopsis) ind ica te  non 

transported, indigenous vegetation and shallow water 

w i t h  minimal wave or  current influence such as may be 
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found in a poorly drained swamp. T h e  plant population 

i s  of a h i g h  diversity,  has relatively large 

populations and i s  well preserved i n  the anaerobic and 

reducing conditions of s t a n d i n g  water. 

Also evident, though t o  a much lesser extent, 

are environments indicative of well drained, 

channelled swamps in  which sediments are coarser, 

thicker bedded and cross-bedded. These discont inuous 

swamps have a smaller and less diverse plant 

population which  i s  more fragmentary i n  nature. 
Preservation i s  also poor due t o  the loss  of organic 

material d u r i n g  oxidizing conditions. 

6.3.4.3 Malloch Sequence 

The Malloch Sequence typically has a h i g h  

diversity of plants b u t  they are fragmentary in nature 

and few i n  numbers. The diversity and numbers are 

higher in  the lower Malloch and they peak a t  the 

Malloch-Klappan contact zone. The most dominant 

species are Cladophlebis virginiensis, Baiera furcata,  

Ginkgo nana, Crekanowskia rigida and Pterophyllum 

rectangul are. No bivalves or other fauna are 
documented. Fossil and sedimentological evidence 

(Section 6.3) suggest t ha t  the sequence was the resu l t  

of d i s ta l  portions of alluvial  fans prograding over a 

delta plain. Conglomerate - dominated depositional 

environments such as alluvial  fans resu l t  i n  reworking 

and  non-preservation of plants near the t o p  of the 

- 

- 55 - 



Malloch Sequence. The lower energy delta p l a i n  

environment interpreted for  sediments nearer the 

Malloch-Klappan contact zone i s  more conducive t o  a 

h igher  p l a n t  diversity and bet ter  preservation. 

Marine fauna are absent in the Malloch Sequence. 

6.3.4.4 Rhondda Sequence 

The Rhondda Sequence contains mi nor 
quant i t ies  of Cladophlebis virginiensis,  Czekanowskia 

rigida,  Nilssonia nigracollensis and t h e  conifer 

Pityophyllum nordenskioldii. The low diversity and 

numbers and the fragmentary nature of the plants i s  

probably due t o  reworking and non-preservation i n  h i g h  

energy depositional environments such as alluvial  

fans. 

The Malloch-Rhondda contact zone contains an 

additional four species. The broad-leafed conifer, 

Podozamites lanceolatus, the conifer Pityophyllum 

nordenskioldii and Nil ssonia canadensis and 

Equisetites l y e l l i  are a l l  present in minor 

quantit ies.  

Only Equisetites lyelli i s  unique t o  this 

zone b u t  this may be due t o  i t s  low population 

compared t o  other f lora .  The increase i n  plant 

species as a whole i n  t h i s  zone i s  reflected in the 

change of depositional environment interpreted for  

sediments near the base of the Rhondda where there i s  



an increase i n  s i l t s tone ,  channelling and t h i n  

carbonaceous bands. The p l a n t s  are l e s s  fragmentary i n  

nature and are found dominantly in the nodular, 

orange-weathered, laminated s i l t s tone ,  mudstone and i n  

the roof and f loor  of t h i n  coal and carbonaceous 

mudstone bands. 

6.3.5 Age Implications of Fossil Distribution 

Nineteen species of plant macrofossils, documented 

predominantly i n  t h e  Klappan and Malloch sequences indicate 

tha t  the Cretaceous boundary should be placed w i t h i n ,  or  in 

close proximity t o  the Klappan-Spatsizi contact zone (Figure 

6.2). T h i s  100 to  300 metres section i s  loosely defined as a 
zone w i t h  s t ra t igraphic  character is t ics  and foss i l  contents 

which are transit ional i n  nature between the marine conditions 

of the Spatsizi Sequence and the predominantly fluvio-deltaic 

conditions of the Klappan Sequence. Marine bivalves, 

gastropods and belemnites are found i n  close proximity t o  

t e r r e s t r i a l  Dlant fo s s i l s  i n  this zone. 

Five of the nineteen plant macrofossils contained 

within the s t ra t igraphic  package are not  definit ively Lower 

Cretaceous in age and  may be confused w i t h  Jurassic 

counterparts when examined macroscopically. These include the  

gymnosperms Czekanowskia r i g i d a ,  Baiera furcata,  Nil ssonia 

nigracollensis, Podozamites lanceolatus and Ctenis borealis. 

S i n g l e  species collections are rare,  however, and f l o r i s t i c  

comparisons w i t h  other western Canadian formations w i t h  

s imilar collections (Table 6.5) suggest tha t  the Klappan 
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Sequence i s  predominantly Lower Cretaceous i n  age. The 

Kootenay and 81 a i  rmore Formations o f  Lower Cretaceous 

(Necomi an/Barremi an-A1 b i  an) age conta in  14 o f  the 19 species 

from Mount K1 appan. 

6.3.6 Index Foss i l  L im i ta t i ons  

F o s s i l  c o l l e c t i o n s  from the  1984 and 1985 f i e l d  seasons 

have demonstrated a few key trends which, i n  combination w i t h  

l i t h o l o g i c a l  pat terns,  a i d  i n  the  de l i nea t ion  o f  s t r a t i g r a p h i c  

boundaries. These f o s s i l  t rends are documented i n  Table 6.6. 

I n  general, the  Spats iz i  Sequence i s  the  only  Mount 

Klappan s t r a t a  t o  be character ized by the  presence o f  

Ly toce ra t i d  ammonites, a r e l a t i v e  abundance o f  belemnites and 

marine b iva lves  and a lack  o f  p l a n t  f o s s i l s .  The Klappan 

Sequence, i nc lud ing  the  contact  zone, contains the  only  f resh  

water b iva lves  (Ferganoconcha) and brack ish water b iva lves  

such as Ostrea and Modiolus. The Malloch Sequence contains no 

b iva lves  o r  o ther  fauna, t o  date, b u t  has a h igh  d i v e r s i t y  and 

popu la t ion  o f  p l a n t  f o s s i l s  p a r t i c u l a r l y  i n  the  middle and 

lower por t ions .  The Rhondda Sequence i s  d i s t i n c t i v e  i n  i t s  

general l ack  o f  f l o r a  and fauna. 

Many o f  the species, documented a t  Mount Klappan i n  

s p e c i f i c  horizons, span t h e  e n t i r e  Lower Cretaceous per iod  i n  

o ther  western Canadian coal-bear ing formations. This  suggests 

t h a t  the  presence o r  absence o f  f o s s i l s  w i t h i n  the  s t r a t a  i s  

con t ro l  l e d  l a r g e l y  by deposi t ional  environments r a t h e r  than 

s t r i c t l y  by age. For t h i s  reason, s ing le  species documented 
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a t  a l i m i t e d  number o f  l oca t i ons  should n o t  be considered as 

i n d i c a t i v e  o f  a s p e c i f i c  age given the  present cont ro l .  

6.4 Lost-Fox Area Geology 

6.4.1 In t roduc t i on  

The Lost-Fox Area i s  under la in  p r i m a r i l y  by sediments 

o f  the coal-bearing Klappan Sequence. The ove r l y ing  

non-marine Malloch Sequence becomes predominant i n  the  

southern reg ion o f  the  area, south o f  Fox Creek toward Mount 

Klappan and Knooph H i l l ,  as the s t r a t i g r a p h i c  package plunges 

r e g i o n a l l y  w i t h i n  the  Lost-Fox Area toward the  southwest. 

The s t r a t a  have been subjected t o  two successive 

non-coaxial phases o f  deformation. The f i r s t  phase (F1) 

resu l ted  i n  major f o l d s  which t rend  i n  a northwest-southeast 

d i r e c t i o n  and genera l ly  plunge shal lowly  t o  the  northwest o r  

southeast. The second phase (F2) resu l ted  i n  discontinuous 

asymmetric f o l d s  which t rend roughly east-west. The F2 

event has resu l ted  i n  plunge reversa ls  on the F1 s t ruc tu res  

and re fo lded  them i n t o  a ser ies  o f  disharmonic, t i g h t  and 

occasional ly  overturned f o l d s  i n  some areas o f  the  Lost-Fox 

Area. 

Exp lo ra t ion  t o  date has determined t h a t  the  Klappan 

Sequence o f  the  Lost-Fox Area contains a t  l e a s t  25 coal  

horizons, 20 o f  which conta in  p o t e n t i a l l y  mineable coal seams 

w i t h  an aggregate average t r u e  thickness o f  about 48 metres. 

The coal seams average about 2.4 metres i n  th ickness and 

range up t o  6.75 metres. D r i l l i n g  and t renching operat ions 
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have p r i m a r i l y  concentrated i n  the  v i c i n i t y  o f  and south o f  

Los t  Ridge as w e l l  as the hogback area t o  the  no r th  o f  t he  

Ridge. It i s  p resent ly  i n t e r p r e t e d  t h a t  these 20 coal  seams 

occur w i t h i n  approximately 450 metres o f  sec t ion  i n  the 

Klappan Sequence s t ra ta .  The e n t i r e  th ickness o f  t he  Klappan 

Sequence has no t  been in te rsec ted  i n  exp lo ra t i on  t o  date on 

t h e  Lost-Fox Area. The sequence i s  i n t e r p r e t e d  t o  a t t a i n  

th icknesses o f  up t o  900 metres i n  the  Mount Klappan proper ty  

and approximately 700 metres i n  the  Lost-Fox Area; hence, 

t he re  i s  p o t e n t i a l  f o r  t he  ex is tence o f  f u r t h e r  coal  seams. 

De ta i l ed  geologica l  maps and cross-sect ions p e r t a i n i n g  

t o  the  Lost-Fox Area are loca ted  i n  Appendix XI. A l l  outcrop 

measured sec t ion  data i s  loca ted  i n  Appendix I, as i s  t he  

1:50 000 Regional Geology Map o f  t he  Mount Klappan proper ty .  

6.4.2 K1 appan Sequence 

The Klappan Sequence predominates i n  the  Lost-Fox Area 

and extends throughout Los t  Ridge t o  the  base o f  Mount 

Klappan i n  the  south and i n t o  the  v a l l e y  separat ing Knooph 

H i l l  from L o s t  Ridge i n  the  east. Based on f i e l d  observat ion 

and d r i l l  core analyses sediments o f  t h i s  sequence range from 

shal low marine t o  non-marine w i t h i n  a coasta l  p l a i n  

environment. 

To date, exp lo ra t i on  operat ions have no t  de l ineated 

t h e  t o t a l  thi.ckness o f  the sequence. Based on d r i l l  ho le  and 

t rench in fo rmat ion  there  are a t  l e a s t  540 metres o f  
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coal-bearing Klappan Sequence s t r a t a  w i t h i n  the Lost-Fox 

Area. Sur round ing  areas have reported thicknesses of up  t o  

900 metres, however based on detailed geologic 

interpretation, i n  the Lost-Fox Area the Klappan Sequence may 

a t t a in  a thickness of about 700 metres. 

The essential l i thologic  composition of the Klappan 

Sequence i s  a cyclic a l t e  ation between coal and 

interlaminated s i l  tstone and mudstone, a1 though sandstone and 

minor conglomerate are more abundant i n  the middle o f  the 
sequence. Sediments accumulated through the periodic 

establishment o f  coal swamps along a marine t o  transit ional 

marine coastline. Numerous migrating fluvial  systems 

transecting the shoreline provided a constant sediment supply 

and caused the repeated la te ra l  relocation of coal swamp 

depositional centres. 

? 

The basic cycle of deposition produced coal seams or 

carbonaceous zones s t ra t igraphical ly  separated by 23 t o  33 

metres o f  s t r a t a .  Superimposed on this cycle was a larger 

osci l la t ion which resulted i n  thicker,  better developed coaly 

zones in the middle o f  the u n i t ,  seam Gu t o  seam I ,  than 

those higher or lower. There was also an increase i n  coarse 
sediments i n  t h i s  middle section. Associated w i t h  this is  

the appearance of ripple marks and planar and trough 

cross-bedding, suggesting more f luvial  conditions. 

The  contact between the Klappan Sequence and the 

underlying, marine, Spatsizi Sequence i s  t ransi t ional .  

Towards the base o f  the Klappan Sequence, thinly bedded 
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s i l t s t o n e  and mudstone u n i t s  increase i n  abundance, 

occasional fauna types are observed and coal thicknesses 

decrease. 

6.4.3 Malloch Sequence 

Mount Klappan, Knooph H i l l ,  Gr izz ley  Ridge and 

C inc ie ' s  Ridge have been i n t e r p r e t e d  as Malloch Sequence 

sediments. Up t o  approximately 250 metres o f  the lower 

p o r t i o n  o f  the the  Malloch Sequence are present i n  the  

southern reg ion o f  the Lost-Fox Area. Very l i t t l e  t ime was 

given t o  i n v e s t i g a t i n g  t h i s  area f u r t h e r  dur ing  the  1985 

f i e l d  season. Thicknesses o f  approximately 700 metres f o r  

t h i s  sequence are repor ted i n  o ther  areas o f  the Mount 

K1 appan property.  

. 

The Malloch Sequence contains r e p e t i t i v e  sequences o f  

f i n e  t o  coarse-grained sandstone, interbedded arg i l laceous  

s i l t s t o n e ,  mudstone, t h i c k  bedded conglomerate and t h i n  coal 

seams which suggest a non-marine environment. Sandstones and 

interbedded s i l t s t o n e  beds are the  dominant l i t h o l o g i e s  

i n  t h e  lower Malloch Sequence outcroppings i n  the  Lost-Fox 

Area. Cross-bedded conglomerate beds are l a t e r a l l y  

discont inuous i n d f c a t i n g  f l u v i a l  reworking s i m i l a r  t o  t h a t  o f  

the  K1 appan Sequence. 

The contact  between the  Malloch and Klappan sequences 

has n o t  been observed i n  the  f i e l d  b u t  i s  i n t e r p r e t e d  as 

gradat ional  by the gradual change i n  l i t h o l o g i e s  and coal 

seam character  from one sequence t o  the  next. 

- 64 - 



6.4.4 Coal Seam Development 

6.4.4.1 Klappan Sequence 

Four consecutive years o f  d r i l l i n g  programs 

have determined the presence o f  25 coal and carbon- 

aceous hor izons based on present co r re la t i ons  (Tables 

6.7, 6.8). These hor izons occur w i t h i n  approximately 

540 metres o f  sect ion and conta in  coal seams w i th  t rue  

thicknesses o f  up t o  6.75 metres, although d r i l l  ho le  

DOH85023 has d r i l l e d  s t r u c t u r a l l y  thickened seams up 

t o  16.72 metres. The various coal hor izons have been 

l a b e l l e d  from B t o  P. Where seam G has been recorded 

i t  i s  because i t s  designat ion as G upper o r  G lower i s  

inconc lus ive  and requi res f u r t h e r  study. On Lost  

Ridge a t h i n  i s o l a t e d  coaly hor izon has been l a b e l l e d  

Q bu t  has not been d r i l l e d  or  trenched. 

The 20 d r i l l e d ,  p o t e n t i a l l y  mineable coal 

seams (seams 0 t o  C) have an aggregate average t rue  

thickness o f  about 48 metres w i t h i n  approximately 450 

metres o f  Klappan Sequence s t r a t a  (Table 6.7). The 

average t r u e  thickness o f  these coal in te rsec t ions  i s  

2.4 metres. 

Due t o  the core re logging program (Sect ion 

5.10). co r re la t i ons  have a l te red  minimal ly from those 

presented i n  the 1984 repor t .  An updated version o f  

those seams as wel l  as those from the two 1985 pro- 

grams are l i s t e d  on Table 6.8. A l l  resource ca l cu la t -  

ions  are based on the 1985 thicknesses and 

cor re la t ions .  
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Seam 

P 
O/P  
0 
N (upper) 
N 
M/N 
Mu 
M 
L /M 
L 
K /L 
K 
J 
I 
H I 1  
H 
PH 
G upper 

*G 
G lower 
F /G 
F 
E 
D 
C 
B 

Tota l  

Number V a l i d  
Data Po in ts  

(Diamond D r i l l  i ng )  

Table 6.7 

LOST-FOX AREA: COAL SEAM AND CARBONACEOUS ZONE SUMMARY 

3 
1 
7 
1 
8 
3 
12 
16 
27 
6 
20 
16 
7 
9 
7 
4 
14 
12 
4 
4 
1 

193 
- 

Average 
True Thickness (m) 

(Coal) (Coal + Rock) 

0.22 
0.31 
1.37 
0.17 
1.35 
0.43 
1.81 
4.66 
0.32 
1.62 
1.41 
2.05 
0.28 
4.06 
0.21 
3.18 
0.46 
0.72 
0.87 
0.61 
0.22 
2.26 
1.24 
1.94 
0.43 
0.27 

0.22 
0.31 
2.03 
0.17 
1.79 
2.10 
1.85 
6.66 
0.40 
3.02 
1.79 
2.84 
0.88 
4.63 
3.18 
3.95 
2.98 

2.46 Av  * 2.21 

1.17 
0.34 
2.99 
1.31 
2.37 
0.77 
0.29 

l.% 

32.47 m 50.25 m 

Tota l  Thickness o f  
Coal -Bearing Sequence 

Representative True 

(m) 
Interseam Thickness** True Averar Thic ness (m) 

P o t e n t i a l l y  Mineable 
In te rsec t i ons  

-- 17.73 m -- 
2.37 

1.85 
.86 

1.85 
5.19 

2.53 

-- 

-- 
~~ ~ ~ 

1.79 
3.01 
3.56 
4.63 
.61 

4.13 

2.62 ;$ 2.42 
2. 2 
.99 
.51 

2.87 
1.63 
3.01 
.85 

36.73 m 
32.80 m 
3.20 m 
15.20 m 
11.70 m 
2.50 m 
28.40 m 
11.80 m 
28.75 m 
21.25 m 
23.00 m 
36.75 m 
24.90 m 
14.00 m 
20.10 m 
33.80 m 
12.20 m 

7.10 in 
14.75 m 
18.00 m 
24.25 m 
19.10 m i 
27.40 m 

47.79 m 485.41 m 
50.25 m 

535.66 m 

Interseam 
403.55 m 

Coal Seams 
47.79 m 

Total  
451.34 in 

*Seam designat ion as G upper o r  G lower i s  inconclus ive and requi res fu r the r  study, however averaged 
w i t h  Gu f o r  presentat ion purposes. 

**Obtained from a composite sec t ion  o f  t y p i c a l  t r u e  interseam and seam thicknesses. 
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Table 6.8 

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

Diamond 
O r i l l  Hole Seam 

DOH82005 I ( o v t )  
J ( o v t )  
K ( o v t )  
L ( o v t )  
M ( o v t )  

I 
H 
G upper 

OOH83001 

DOH84005 

DOH84006 

DOH84007 

G lower 
F 
E 

PH 
G upper 
G lower 
F 
E 
H ( o v t )  
H/I ( o v t )  
I ( o v t )  
J ( o v t )  
K ( o v t )  

J 
I 
H 
PH 
G upper 
G lower 

F 

i 
E ( o v t )  

DDOH84008 L K 

D r i l l e d  Seam I n t e r v a l  

(m) 

54.02 - 60.30 
108.17 - 108.31 
148.09 - 154.34 
186.89 - 193.81 
236.14 - 238.92 

26.90 - 32.68 
74.73 - 79.38 

133.42 - 137.43 

142.45 - 144.75 
180.62 - 185.52 
209.60 - 210.94 

10.67 - 12.24 
34.30 - 48.70 
59.00 - 61.10 
83.40 - 84.78 

111.40 - 114.42 

16.04 - 22.21 
49.43 - 50.17 

109.99 - 116.94 
154.04 - 159.35 

20.53 - 23.09 
56.87 - 62.32 

103.00 - 107.18 
124.77 - 127.86 
151.43 - 151.72 
164.64 - 165.53 

227.26 - 228.36 
251.62 - 252.70 
272.00 - 282.45 

23.20 - 29.26 
61.40 - 65.37 

True Thickness 

(m) (m) 
Coal Coal + Rock 

4.26 
0.14 
3.99 
2.75 
1.43 

4.96 
3.83 
3.00 

1.24 
3.88 
1.32 

0 .oo 
0.00 
0.41 
0.78 
0 .oo 
4.69 
0.61 
4.71 
3.20 
2.27 

0.00 
5.11 
3.27 
2.45 
0.28 
0.72 

0.97 
1 .oo 
3.75 

0.94 
3.33 
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4.98 
0.14 
5.16 
5.75 
2.24 

5.51 
4.54 
3.93 

2.25 
4.79 
1.32 

1.55 
6.49 
1.62 
0.78 
2.95 

5.80 
0.61 
5.04 
3.56 
2.88 

2.45 
5.43 
3.98 
2.98 
0.28 
0.89 

1.07 
1 .oo 
3.79 

4.49 
3.93 

Resc 
coal 
ash 

O r i  1 

Connnents 

rce thickness. Addi t ional  
zone conta in ing 64.03% 

rom 138.22 m t o  139.19 m .  

hole in tense ly  folded. 

Not used f o r  resources. 

L imi ted  l a t e r a l  extent .  

Carbonaceous zone. 

Addi t ional  coaly  zone a t  167.26 
m contains 0.38 m o f  coal. 

In tensely  folded. Not used f o r  
resources. 



Diamond 
D r i l l  Hole 

Table 6.8 cont 'd  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

D r i  11 ed Seam I n t e r v a l  True Thickness 
Seam Coal Coal + Rock Comnents 

(m) (n) (m) 

DDH85001 

DDH85002 

DDH85003 

DDH85004 

DDH85005 

J 
I 
H I 1  
H 
H 

PH 
G 

J 
I 
HI1 
H 
PH 
G 

I 
H 

M ( o v t )  
M/N ( o v t )  
N ( o v t )  
N (up r igh t )  

I 
H 
PH 
G 
F 
E 
E ( rep)  

'0 ( o v t )  
0 
N (upper) 
N 

22.10 - 22.68 0.36 0.36 
119.13 - 123.51 3.38 4.38 
141.01 - 141.07 0.05 0.05 
158.65 - 160.98 1.74 2.15 
175.78 - 176.00 0.22 0.22 
214.70 - 215.64 0.115 0.94 

59.45 - 62.68 3 .oo 
101.62 - 102.97 1.09 

3.23 Twinned ho le  w i t h  DDH85004. 
1.35 (Non-Valid Data Po in t ) .  

35.71 - 42.63 3.91 5.30 
91.30 - 92.00 0.56 

100.20 - 102.39 1.17 
0.56 
1.72 -. ~ - ~ ~ . . ~  - .. ~ 

170.59 - 172.29 1.08 1.44 

59.02 - 62.72 
101.65 - 105.64 
125.97 - 126.20 
160.32 - 165.35 
204.19 - 206.57 
223.68 - 226.75 
237.89 - 239.64 

3.47 
3.20 
0.23 
2.43 
1.73 
2.04 
0.44 

3.70 
3.96 
0.23 
4.92 
2.35 
2.23 
0.50 

26.90 - 30.13 0.64 0.67 
51.60 - 53.25 1.11 1.33 
98.55 - 99.65 0.17 0.17 

106.13 - 111.87 2.43 3.94 In tensely  folded. Not used 
f o r  resources. 

- 68 - 



Diamond 
D r l l l  Hole 

Table 6.8 cont ’d  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

J 
I 

;/I 
H 
H 

PH 
G 

DOH85001 J 
I 
H / I  
H 
PH 
G 

DOH85002 I 
H 

D r i l l e d  Seam I n t e r v a l  
Seam 

DOH85003 M ( o v t )  
M/N ( o v t )  
N ( o v t )  
N ( u p r i g h t )  

DOH85004 I 
H 
PH 
G’- 
F 
E 
E ( r e p )  

DOH85005 0 ( o v t )  
0 
N (upper)  
N 

93.24 - 93.39 
133.60 - 137.71 
169.15 - 169.49 
180.08 - 189.53 
218.82 - 234.37 

271.11 - 274.55 
290.90 - 291.21 

22.10 - 22.68 
119.13 - 123.51 
141.01 - 141.07 
158.65 - 160.98 
175.78 - 176.00 
214.70 - 215.64 

59.45 - 62.68 
101.62 - 102.97 

True Thickness 

(m) (m) 
Coal Coal + Rock C o m n t s  

0.14 
3.40 

0.14 
3.86 

0.33 0.33 
5.90 6.41 
3.67 3.84 I n t e n s e l v  fo lded.  Not used 

f o r  reso i rces .  
1.88 3.28 
0.29 0.29 

0.36 0.36 
3.38 4.38 
0.05 0.05 
1.74 2.15 
0.22 0.22 
0.85 0.94 

3 .OO 3.23 Twinned h o l e  w i t h  DOH85004. 
1.09 1.35 “on-Valid Data Po in t ) .  

35.71 - 42.63 . ~ .. - 3.91 5.30 
91.30 - 92.00 0.56 0.56 

100.20 - 102.39 1.17 1.72 
170.59 - 172.29 1.08 1.44 

59.02 - 62.72 
101.65 - 105.64 
125.97 - 126.20 
160.32 - 165.35 
204.19 - 206.57 
223.68 - 226.75 
237.89 - 239.64 

26.90 - 30.13 
51.60 - 53.25 
98.55 - 99.65 

106.13 - 111.87 

3.47 3.70 
3.20 3.96 
0.23 0.23 
2.43 4.92 
1.73 2.35 
2.04 2.23 
0.44 0.50 

0.64 0.67 
1.11 1.33 
0.17 0.17 
2.43 3.94 I n t e n s e l y  fo lded. Not used 

f o r  resources. 
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D i  anmnd 
D r i l l  Hole Seam 

M 
L/M 
L. 
K/L 
K 

DDH85006 H 
G 

F 
E 

DOH85007 I 
DDH85008 G upper 

G lower 
F 

Table 6.8 cont 'd  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

D r i l l e d  Seam I n t e r v a l  

( m l  
210.91 - 214.17 
243.46 - 243.86 
255.98 - 256.63 
310.83 - 311.56 
316.12 - 319.48 
23.32 - 26.09 
81.93 - 85.41 

153.47 - 156.65 
178.13 - 179.04 
95.50 - 102.30 
19.00 - 19.36 
48.00 - 49.16 
80.87 - 81.71 

DDH85009 H/I ( o v t )  24.57 - 26.24 
102.85 - 111.00 
166.20 - 166.23 
204.40 - 209.51 

L (Ovt] ( o v t  241.14 - 247.93 
M (up r igh t )  322.62 - 328.06 
O/P 
0 

DOH85010 P 73.40 - 73.62 
91.66 - 92.01 
130.04 - 134.76 

N 159.22 - 161.13 
M I N  182.93 - 188.08 
M 222.56 - 228.22 

DDH850 1 1 L 16.97 - 18.43 
K 36.49 - 40.55 

J 70.56 - 70.94 

True Thickness 
Coal Coal + Rock 
(ml (ml 
1.89 
0.32 
0.41 
0.62 
2.49 

2.13 
2.15 

1.94 
0.62 

3.63 

0.07 
0.57 
0.63 

0.00 
4.28 
0.02 
2.70 
2.73 
2.09 

0.22 
0.31 
2.60 

1.19 
0.00 
2.82. 

0.00 
2.20 

0 .oo 

2.93 
0.40 
0.61 
0.66 
3.10 

2.76 
3.49 

3.10 
0.91 

4.81 

0.36 
0.67 
0.66 

1.22 
4.90 
0.02 
3.27 
4.46 
2.81 

0.22 
0.31 
4.60 

1.81 
4.60 
3.96 

1.32 
3.41 

0.37 
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Comments 

L imi ted  l a t e r a l  extent .  
Resource thickness. Addi t ional  coaly  zone 
from 320.99 m t o  321.62 m w i t h  no ash ana lys i s ,  

Resource thickness. Addi t ional  coal zone 
conta in ing 67.74% ash from 85.47 t o  88.08 m. 

Twinned hole w i t h  DOH85009. (Non-Valid 
Data Po in t )  . 

Coal i f i e d  p l a n t  fragments. 

In tense ly  Folded; Not used f o r  resources. 

Resource thickness. Addi t ional  coaly zone cont. 
a in ing  63.61% ash from 134.76 t o  135.90 m .  

Minor coal r i p  ups and s t r ingers .  

Occasional coaly lenses. 
Resource thickness. Addi t ional  coaly zone 
from 42.02 t o  42.74 m, w i t h  no ash analysis. 
Carbonaceous zone. 



Diamond 
D r i l l  Hole 

DOH85012 

DDH85013 

DDH85014 

DDH85015 

Table 6.8 cont 'd  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

Seam 

I 
H I  I 
H 

L 
K/L 
K 

J 
K ( repeat)  
J 
I 
H / I  

K 
J 
I 
H 
PH 
G upper 
G lower 
F/G 
FIG 
F 

K 
J 
I 
H 
PH 
F 

E ( o v t )  
F ( o v t )  

D r i l l e d  Seam I n t e r v a l  

(n) 

101.44 - 103.34 
139.23 - 144.84 
153.42 - 154.11 

23.24 - 24.84 
50.16 - 51.69 
69.89 - 71.73 

125.61 - 126.50 
151.54 - 153.01 
176.01 - 176.21 
205.78 - 209.20 
242.57 - 255.92 

22.90 - 23.91 
50.02 - 52.93 
91.24 - 97.53 

146.55 - 150.96 
176.56 - 176.65 
185.65 - 185.90 
211.17 - 211.82 
235.70 - 236.11 
242.26 - 242.59 
271.23 - 275.51 

32.60 - 35.40 
63.22 - 64.46 

102.59 - 108.37 
155.53 - 157.67 
160.98 - 162.11 
247.19 - 250.10 

32.54 - 34.89 
78.00 - 82.28 

True Thickness 
Coal 

(m) 

1.22 
0.00 
0 .oo 

1.37 
1.15 
1.62 

0 .oo 
0.59 
0 .oo 
2.06 
0.26 

0.68 
0 .oo 
5.33 
2.60 
0.09 
0.22 
0.56 
0.18 
0.17 
2.66 

0.00 
0.00 
5.24 
1.05 
0 .oo 
2.22 

0.85 
1.92 
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Coal + Rock 
(m) 

1.75 
5.23 
0.65 

1.37 
1.49 
1.74 

0.79 
1.22 
0.16 
3.21 

11.63 

0.98 
2 .84 
6.16 
4.37 
0.09 
0.22 
0.65 
0.39 
0.32 
4.21 

2.76 
1.17 
5.46 
2.09 
1.12 
2.71 

0.95 
2.73 

Comnents 

Minor coal s t r ingers .  
8ecciated coaly claystone. 

L imi ted  l a t e r a l  ex ten t  ( ? ) .  
Resource thickness. Addi t ional  
coaly  zone conta in ing 64.70% 
ash from 71.73 m t o  73.63 m. 
Carbonaceous zone. 

Carbonaceous zone. 

Coal s t r ingers .  

Coal s t r ingers .  
Coal s t r ingers .  

Carbonaceous zone. 



Table 6.8 cont'd 

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

Diamond Drilled Seam Interval True Thickness 
Drill Hole Seam Coal Coal + Rock Comments 

( m )  ( m )  ( m )  
F/G ( O V t )  92.37 - 92.57 0 .oo 0.14 
G 157.52 - 166.01 1.74 3.43 Intensely folded; Not used for  

G 
G 

176.39 - 177.71 
185.47 - 185.62 

resources. 
1.18 1.30 
0.15 0.15 

DOH85016 

DDH85017 

ODH85018 

J 26.54 - 27.49 0.00 0.94 Coal lenses i n  carbonaceous 

I 
H 
PH 
G 
F 
E 
D 

C 
6 

80.80 - 86.41 
127.12 - 134.33 
141.86 - 144.38 
182.72 - 183.64 
205.20 - 207.59 
231.45 - 233.78 
263.00 - 265.51 

285.71 - 286.08 
318.22 - 318.55 

5.11 
4.57 
0.75 
0.79 
1.77 
2.12 
2.30 

0.34 
0.27 

5.55 
6.75 
2.07 
0.79 
2.13 
2.22 
2.41 

0.34 
0.29 

mudstone. 

Resource thickness. Additional 
coaly zone containing 79.54% 
ash from 261.44 m t o  263.00 m. 

J 64.86 - 65.03 0.16 0.16 
I 101.36 - 106.87 4.41 5.37 
H 152.36 - 157.10 3.79 4.67 
PH 184.56 - 189.06 1.55 4.41 
G upper 204.72 - 208.53 1.07 3.80 Resource thickness: 0.58/1.01 m 
G lower 221.21 - 222.23 0.71 0.97 
F 241.48 - 243.47 1.56 1.93 
E 261.48 - 263.92 2.27 2.34 Resource thickness. Additional 

coaly zone containing 68.98% 
ash from 263.92 m t o  265.51 m. 

J 22.42 - 22.52 0 .oo 0.09 Carbonaceous zone. 
I 69.08 - 71.75 2.54 2.61 
H 109.90 - 113.78 3.24 3.63 
PH 132.95 - 139.12 0 .oo 5.59 Carbonaceous mudstone w i t h  

coal stringers.  
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Table 6.8 cont 'd  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

Diamond 
D r i l l  Hole Seam 

G upper 
G lower 
F 
i 
D 
C 

DOH85019 PH 
G upper 
G lower 
F/G 
F 

E 
0 
C 

DOH85020 F 
E 
D 

C 

DOH85021 I 
H 
PH 
G 
F 
E 

DOH85022 I 
H 
PH 
G 

D r i l l e d  Seam I n t e r v a l  

(m) 
158.08 - 165.50 
169.90 - 172.18 
212.26 - 218.60 
238.76 - 239.00 
260.40 - 263.07 
269.02 - 270.48 

10.51 - 12.41 
26.21 - 27.51 
31.26 - 31.78 
46.16 - 46.68 
65.65 - 70.20 

87.36 - 87.78 
121.53 - 122.29 
139.06 - 139.69 

25.59 - 28.14 
53.87 - 55.83 
98.12 - 106.40 

148.72 - 150.41 

32.18 - 33.89 
40.00 - 45.70 
73.55 - 76.18 
99.67 - 101.60 

124.40 - 128.11 
150.22 - 152.19 

49.04 - 53.87 
90.46 - 94.20 

111.08 - 114.58 
158.50 - 162.68 

True Thickness 

(m) (m) 
Coal Coal + Rock 

0.00 7.35 
0.00 2.24 
4.89 6.02 
0.22 0.22 
1.57 1.89 
0.00 1.03 

0 .oo 1.90 
0.53 1.29 
0.45 0.52 
0.51 0.51 
3.62 4.21 

0.33 0.33 
0.36 0.43 
0.36 0.51 

0.73 2.49 
I .91 1.91 
3.51 4.74 

.02 1.19 

-30 1.61 
.70 5.55 
.oo 2.57 
.oo 1.82 
.14 3 -43 . . .. 
.80 1.81 

4.50 4.69 
3.09 3.66 
0.00 3.48 
0.00 3.93 

Comnents 

Coal r i pup  c l a s t s  i n  sandstone. 
Coal r i p u p  c l a s t s  i n  sandstone. 

Coal s t r ingers .  

Coal s t r ingers .  
Not used f o r  resources. 

Resource thickness. Addi t ional  
coal  zone from 63.14 m t o  
63.63 m, w i t h  no ash analysis.  

Resource thickness. Coaly zone 
conta in ing 67.74% ash from 
94.32 m t o  98.12 m. 
Resource thickness. Addi t ional  
coal  zone conta in ing 45.03% 
ash f rom 152.19 m t o  153.84 m. 

Carbonaceous zone. 
Carbonaceous zone. 

Coal s t r ingers .  
Coal s t r ingers .  
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Diamond 
D r i l l  Hole 

DDH85023 

DDH85024 

DDH85025 

DOH85026 

DDH85027 

DDH85028 

Table 6.8 cont 'd  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

Seam 

M (up r igh t )  
M ( o v t )  
M 

L ( o v t )  
K ( o v t )  

I 
H 
PH 

I 
H 
PH 

I 
H 
PH 

0 
N 
M I N  
M upper 
M 
L 
KIL 
K 
J 
I 
H 

I 

D r i  11 ed Seam I n t e r v a l  

270.74 - 290.26 
214.32 - 230.86 
125.84 - 145.84 

63.18 - 69.04 
26.93 - 32.42 

12.68 - 19.68 
91.08 - 95.87 

117.31 - 123.60 

36.40 - 40.82 
75.74 - 79.47 
98.10 - 102.64 

19.68 - 25.41 
62.60 - 66.03 
77.80 - 83.46 

44.06 - 45.64 
75.26 - 77.68 
94.32 - 95.63 

109.24 - 111.30 
114.88 - 116.16 
127.56 - 129.29 
147.78 - 151.69 
163.80 - 164.91 
191.45 - 191.98 
216.16 - 221.55 
265.98 - 268.29 

10.80 - 15.68 

True Thlckness 
Coal Coal + Rock 

(m) 

11.77 
9.67 
7.55 

3.34 
3.85 

4.29 
4.08 
0.11 

4.04 
3.25 
0 .oo 

4.57 
2.92 
0 .oo 
1.14 
1.94 
0.72 
1.81 
1.15 
1.42 
2.47 
0.92 
0.01 
4.67 
2.22 

4.47 

(m) 

16.72 
14.24 
11.91 

4.57 
4.47 

6.45 
4.62 
6.13 

4.42 
3.72 
4.47 

5.68 
3.43 
5.57 

1.51 
2.17 
1.15 
1.85 
1.20 
1.62 
3.22 
1.08 
0.39 
5.03 
2.25 

4.74 

Comments 

In tensely  folded; Not used 
f o r  resources. 

Carbonaceous mudstone w i t h  
coal bands. 

Carbonaceous zone. 

Carbonaceous zone. 

L imi ted  l a t e r a l  extent.  
L imi ted  l a t e r a l  extent.  

L imi ted  l a t e r a l  ex ten t  ( ? I .  
Carbonaceous zone. 
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Diamond 
D r i l l  Hole 

DOH85029 

DOH85030 

DOH85031 

DOH85032 

DOH85033 

DOH85034 

Table 6.8 cont 'd  

LOST-FOX AREA: SUMMARY OF DIAMOND DRILL HOLE COAL SEAMS AND CARBONACEOUS ZONES 

Dr 
Seam 

H 
PH 

J 

I 

I 

I 

I 

I 

*i 11 ed Seam I n t e r v a l  

(in) 

56.96 - 61.18 
69.60 - 73.83 

75.00 - 75.53 

20.48 - 24.69 

8.12 - 12.85 

27.54 - 33.03 

10.96 - 16.62 

30.32 - 35.52 

True 
Coal 
(m) 

3.39 
0 .OD 

Thickness 

(in) 
Coal + Rock 

4.08 - 
3.70 

0.43 0.43 

3.73 3.98 

4.08 4.54 

4.83 5.47. 

4.90 5.48 

4.83 5.14 

Comnents 

Carbonaceous zone. 

D r i  1 l e d  w i t h i n  t r i a l  
cargo p i t  area. 

D r i l l e d  w i t h i n  t r i a l  
cargo p i t  area. 

D r i l l e d  w i t h i n  t r i a l  
cargo p i t  area. 

D r i l l e d  w i t h i n  t r i a l  
cargo p i t  area. 

D r i l l e d  w i t h i n  t r i a l  
cargo p i t  area. 
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The combined resu l t s  of the extensive d r i l l  

programs and 1 a s t  year 's  mechanical trenching program 

confirm tha t  many of the coal seams in the sequence are 

l a t e ra l ly  continuous for  several kilometres. In 
addition, an extension t o  resources of relatively 

flat-lying, near-surface, good quality seams ( I  and H )  

was identifed d u r i n g  the summer d r i l l i ng  and mapping 

program; th i s  area, which extends along the southern 

slope of Lost Ridge towards the headwaters of Fox 

Creek, should receive fur ther  investigation. 

In i t i a l  studies show tha t  typical log signatures are 
evident  for  some seams, notably seams E ,  F,  H and I and 

can be used as correlative tools. Further work is  

planned i n  t h i s  area during the upcoming year. 

Coal seams are indicated on a l l  detailed maps 

and  cross-sections located i n  Appendix 11. 

6.4.4.2 Malloch Sequence 

Coals of the Malloch Sequence i n  the Lost-Fox 

Area are thinner and separated by greater interval 

thicknesses than those of the Klappan Sequence. As a 
resu l t  a seam correlation has not ye t  been estab- 

lished. Based on hand trench d a t a  from 1982, 1983 and 

1984, the coals range from 0.5 metres t o  2.41 metres 
in  thickness w i t h  an average thickness of 1.26 metres. 
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6.4.5 S t ruc ture  

S t r a t a  o f  t he  Lost-Fox Area have been subjected t o  two 

ch rono log ica l l y  d i s t i n c t i v e  phases o f  deformation. Folds o f  

t he  f i r s t  phase (F1) generat ion t rend  a t  approximately 135' 

and plunge shal lowly  t o  the northwest o r  southeast. The Los t  

Ridge a n t i c l i n e  - sync l ine  p a i r ,  t y p i c a l  o f  t h i s  f o l d  s t y le ,  

mainta ins v e r t i c a l  nor theast  l imbs i n  the v i c i n i t y  o f  Fox 

Creek, which become overturned as much as 50' towards the  

r i d g e  c res t .  Wavelengths are up t o  800 metres w i t h  amplitudes 

up t o  300 metres. Annealed quar tz  b recc ia  zones and 

associated bedding plane sl ippages were observed along some 
axes. 

P a r a s i t i c  syncl ines,  a n t i c l i n e s  and monoclines 

i n v o l v i n g  packages o f  150 metres occur on both l imbs o f  F1 

fo lds .  This  f o l d  s t y l e  i s  l o c a l i z e d  y i e l d i n g  t o  bedding 

plane s l ippage h igher  and lower  i n  the  sect ion.  F o l d  axes 

may be s t r u c t u r a l l y  th ickened by t i g h t  f o l d i n g  w i t h i n  tec- 

t o n i c a l l y  incompetent un i t s .  

Less competent u n i t s  have acted as decollement 

surfaces dur ing  the  f i r s t  generat ion o f  f o ld ing .  Th is  has 

been observed on t he  eastern end and middle o f  Los t  Ridge 

where monoclines have become detached along coal  horizons, 

f rom l a r g e r  overturned s t ructures.  

The second deformat ional  phase (F2) i s  r e l a t e d  t o  a 

nor th-  south l e f t - l a t e r a l  reg iona l  shear couple and may be 

observed i n  many o f  t he  topograph ica l l y  low areas away from 
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Lost Ridge. F 1  limbs were refolded i n t o  a disharmonic 

series of t i g h t ,  asymmetrical folds w h i c h  appear t o  be 

discontinuous across F1 axes. These F2 structures trend 

roughly east-west w i t h  a steep t o  overturned northerly limb 

and  a local plunge of up  t o  33". Wavelengths are 

approximately 750 metres w i t h  amplitudes of up t o  150 

metres. 

Fold related cleavages are nearly always of the 

fracture  type. Rare argillaceous beds show crenulation 

cleavages. F1 cleavages are usually more densely spaced 

and  more consistent in a t t i tude  t h a n  F2 cleavages. The 

F2 domain i s  characterized by the rotation of f i r s t  

cleavage surfaces, refraction of second cleavage surfaces, 

and  variable bedding a t t i tudes.  Quartz f i l l e d  longitudinal, 

oblique and cross jo in t s  were observed i n  the hinge areas of 

b o t h  F1  and F2 ant ic l inal  structures. 

Brittle deformation affects  the area w i t h  two major 

f racture  sets, one of easterly,  the other o f  northerly trend. 

Both sets are pos t  folding. The easterly t r e n d i n g  f racture  

set  appears t o  be the most systematic, and possibly older. 

Minor s t r ike  s l i p  and dip s l i p  displacements along these high  

angle fractures are common. Vertical components of 

displacement may locally reach 50 metres. 

Thrust faul t ing occurs in the southeast corner of the 

Lost-Fox Area where the Klappan T h r u s t  t races  along the west 
side of Cincies Ridge and  Grizzley Ridge before terminating 

on the  northeast side of Knooph Hill.  This displacement 

reaches 100 metres along the thrust. 
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The structure of the Lost-Fox Area i s  outlined on the 
1:50 000 Regional Geology Map located in Appendix I w i t h  this 

text .  In addition, detailed geological maps and 

cross-sections located in Appendix I1 i l l u s t r a t e  the 
structural  s ty les  of the area. 

Dur ing  the t r i a l  cargo excavation additional small 

scale  structural  features were observed. Localized examples 

of structural  fa i lure  are exemplified by a series of equally 

spaced (about 25 metres) normal f au l t s  t r e n d i n g  160' and 

dipping 65' west. Displacements are i n  the order of 1 t o  2 

metres w i t h  the down thrown side being t o  the west. A ser ies  

of localized small scale shallow thrust f au l t s  show minor 

. displacements of approximately 1 - 2 metres. These are 

examples of minor features o f  limited extent recorded i n  

outcrop during the t r i a l  cargo and did not  adversely a f fec t  

the mining operations. 
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7.0 RESOURCES 

7.1 Mount Klappan Coal Project 

7.1.1 Summary 

Significant changes to the resource categorization of 
Mount Klappan anthracite has resulted from the 1985 
exploration program. A total  o f  52.3 million tonnes of 

measured resources and 50.7 million tonnes of indicated 

resources have been delineated in the Lost-Fox Area. Each 

exploration program has confirmed tha t  more tonnage, 

previously identified as inferred or speculative, are actual 
or  "measured". The in-situ anthracite resource a t  Mount 
Klappan to t a l s  over 6 150 million tonnes i n  seams greater 

than 0.5 metres t h i c k  to a maximum depth  of 500 metres. The 
following table summarizes the resource contributions from 

the areas of the property as well as the representation by 

resource category. A 1:50 000 Coal Resource Map (Appendix I )  
presents the distribution of resources over the Mount Klappan 

property. 

Area 

Lost-Fox 

Hobbi t-Broatch 

Summit 

Nass 
Skeena 

Total 

Table 7.1 

MOUNT KLAPPAN COAL PROJECT 
COAL RESOURCES (MT) 

Category 
Measured Indicated Inferred 

52.3 50.7 86.1 
12.1 24.5 369.1 

35.8 

64.4 75.2 491.0 

Total Coal Resources Potential : 
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Speculative 

717.9 
613.3 

2 254.0 
1 706.8 
232.3 

5 524.3 

6 154.9 



The coal seams are contained w i t h i n  the s t r a t a  o f  the 

Klappan Sequence. There are also coal measures i n  o ther  

s t r a t a  under ly ing these coal l icences;  however, they are not 

p resent ly  considered o f  economic importance. 

The parameters w i t h i n  which the coal resources were 

c l a s s i f i e d  and the procedures u t i l i z e d  i n  resource ca lcu la-  

t i o n s  a r e  ou t l i ned  i n  Sect ion 7.3. A standardized method 

was u t i l i z e d  f o r  the 1985 resource ca l cu la t i ons  over the 

Mount Klappan property.  

7.2 Lost-Fox Area 

7.2.1 Summary 

Increased d r i l l  ho le  densi ty i n  the Lost-Fox Area 

dur ing  the 1985 exp lo ra t i on  program has resu l ted  i n  sign- 

i f i c a n t  increases i n  the measured and ind ica ted  resource 

categor ies.  As ou t l i ned  i n  Table 7.2, 103 m i l l i o n  tonnes are 

w i t h i n  the measured and ind ica ted  categories. The i n - s i t u  

an th rac i te  resource i n  the Lost-Fox area t o t a l s  over 900 

m i l l i o n  tonnes i n  seams averaging 2.4 metres i n  t r u e  

th ickness t o  a maximum depth o f  500 metres. Resource data i s  

loca ted  i n  Appendix E. 

7.3 Procedures and Parameters 

7.3.1 In t roduc t i on  

I n - s i t u  resources are def ined as the in-place coal 

(coal  and par t ings)  t h a t  are contained i n  seams occurr ing 

w i t h i n  spec i f i ed  l i m i t s  o f  thickness and depth from surface. 
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TABLE 7.2 

S e a :  

F 
O/P 
O 

#c 
14 

n/  N 
!%I 

!I 
L/#  

L 
K/L 
K 
J 
I 

H/ I 
H 

F'h 
El! 
E 

E! 
F/6 

F 
E 
D 
C 
ti 

TClTALf : 

#GUNT KLPIFFAN COAL PAGJEZT 
LOST-FOX ARE4 

COAL EESOllECE SOt?!PIRY 
t i n  rilliiln tonnes 1 

t;EASLiREa 

1.12 

0.84 

0.24 
5.03 

1.98 
0.75 
4.54 
0.75 

13.45 
0.03 
9.63 
0.99 
1.43 
0.55 
1.12  

6.19 
1.75 
1.47 
0.21 

------- 

52.34 

I lD I CPITED IIiFERRED 

G. 72 

0.94 

0.30 
1.83 

0.77 

3.91 

11.44 

14.34 
1.28 
0.70 
l .64 
0.53 

5.65 
2.47 
3.13 
0.55 

1.76 

1.72 

0.98 
8.85 

7 7 3  
J. 49 

6.87 
3.31 

15.75 

12.38 
'I 77 
L . / J  

0. 69 
1.44 

I 17 
O . L J  

4.39 
12.79 
2.3; 

Lost-Fox Area Speculative Resaurces : 

LOST-FOX AREA TOTAL RESOtlRCE: 

TOTAL 

0.0 
g. 2 

3.62 
0.00 
3.50 
0.00 
1.50 

15.71 
0. 00 
6.!1 
0.75 

15.32 
4.05 

48.64 
0.03 

35.95 
4,  90 
2.19 
2. 99 
3.55 
0.06 

18.07 
8. 81 

17.44 
3.07 
0.00 

18Y.21 !lil!ion Tilnnes 

717.89 iii!lion T o n n ~ s  

307.05' 8i 11 i o n  Tonn~s  



Resources are f u r t h e r  def ined through c l a s s i f i c a t i o n  i n t o  

"measured", " ind ica ted"  , " in fe r red "  , and "specul a t i  ve" 

categor ies based on the  existence and r e l a t i v e  spacing o f  

coal seam exp lo ra t i on  data. 

The procedures f o r  the  resource ca l cu la t i ons  inc lude 

standard methods u t i l i z i n g  geological  cross-sect ions and maps 

as described i n  Sect ion 7.3.2. 

The parameters f o r  resource ca tegor iza t ion  genera l ly  

f o l l o w  those s e t  ou t  f o r  the C o r d i l l e r a  Region by Energy, 

Mines and Resources Canada i n  Report ER79-9: Coal Resources 

and Reserves o f  Canada. The parameters u t i l i z e d  f o r  the  1984 

Mount Klappan Coal P r o j e c t  are described i n  Sect ion 7.3.3. 

7.3.2 Procedures 

Diamond d r i l l  holes were used as v a l i d  data po in ts  f o r  

resource ca l cu la t i ons  except f o r  two twinned holes (DDH85002, 

DDH8007). This in fo rmat ion  was uploaded onto a Wicat 

microcomputer system and used MedSysteml mine model l ing 

sof tware t o  generate polygons o f  in f luence base maps f o r  each 

o f  the  20 seams i n  the  Lost-Fox Area (Table 7.3). 

I f  i n d i v i d u a l  d r i l l e d  seam in te rsec t i ons  were l ess  

than 0.5 metres i n  t r u e  th ickness o r  were comprised o f  over 

50% rock pa r t i ngs  then they were no t  used i n  resource 

ca lcu la t ions .  In tense ly  d is turbed seam in te rsec t i ons  were 

MedSystem i s  a reg i s te red  trademark o f  Mintec Inc., Tuscon, 

Arizona. 
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Dril Ihole 

DDH9?005 
DOH83001 

DDH84006 
DDH84007 
DDH84008 
DQHB5OOl 
GDH85002 
DCHB5OO3 

DDHB5005 
DDHS5006 
DDH95007 
DDH85008 
DDH85009 
DDHE5010 
DDHB50II 
DDHH85012 
DfiH35013 
DDHB5O14 
BDH85015 
DDHB5016 
DDH85017 
DDHB5018 
CDH85019 
DDH@:O?b 
DDHB5021 
DDH95fi22 
DDH85023 
DDH85024 
EDHE5025 
DDHB5626 
GDH85027 
DDH85O?B 
DDHE50?9 
DDHE5030 
DOH85031 
!BE35032 

D D H 8 5 0 5 4 

~~1 ia4005  

D G H ~ O O ~  

D D H B ~  

8 C D E F 

1.32 4.79 
0.78 

1.00 1.07 

2.23 2.35 

0.91 3.10 

0. 66 

4.21 
2.71 

0.95 2.73 
2.41 2.22 2.13 

?.34 1.93 
1.89 6.02 

0.51  4.21 
1.19 4.74 1.91 

1.81 3.43 

TABLE 7.3 

DRILL HOLE SEA1 INTERSECTIONS USED IN 1985 RESOURCE CGLCULATIONS 
1ret r es 

6 6u PH H H/I I J K KIL L L/! H nu n/N N Nu 0 OIP p F16 61 

2.25 3.93 4.54 
4.98 5. I6 
5.51 

5.80 0.61 5.04 3.56 2.88 

3.28 6.41 3.86 3.93 
0.89 2.98 3.98  5.43 

0.94 2.15 4-58 

3.49 

0.67 

2.24 

0.65 4.37 
2.09 

1.30 
6.75 

0.97 4. b7 
3.63 

0.51 0.52 

0.56 11.58) 5.30 

3.10 0.66 0.61 2.93 
3.96 3.70 

2.76 

4.90 3.27 4.46 
3.96 

1.75 3.47 
1.74 1.49 1.37 3.21 

b.16 0.98 
5.46 

5.55 
5.37 
2.61 

5 .55  1.61 
3. 66 4. 69 

4.62 6.45 
3.72 4.42 
3.43 5.68 
2.25 5.03 
4.68 4.74 

3 - 9 8  

5.48 

4 . 3  
5.47 

5. I4 

l1.00) 

1.81 4. 60 

4.47 4.57 115.48) 

1.51 1.08 3.22 1.62 1.20 1.85 1 . 1 5  2.17 

I 6 2 2 2 19 1 27 1 10 3 5 0 6 1 2 3 0 3 0  0 10. INTERSECTIONS 2 3 9 14 
TOTG? EETRES 1.70 9.04 14.69 40.12 0.51 5.95 4.43 9.23 6.26 78.42 O.bl 125.14 3.56 30.08 5.37 12.63 31.11 1.85 1.71 5 - 5 6  7.11 

5.19 1.8; 0.86 1.85 2.37 GVG. TRUE THICKNESS 0.85 3.01 1-43 2.87 0.51 0.99 2.22 2.62 3 . 1 3  4.1;  0.61 4.63 3.56 3.01 1.79 2.53 

I average thickness i n  netres; seam intersected lore than once. 



also not  used. 

The boundaries for  each polygon were transferred onto 

applicable cross-sections and seam lengths for  each area were 

measured. 

The third dimension required fo r  the coal volume 

calculation, a f t e r  t h e  seam thickness and length were 

determined, was the "influence" o r  "s t r ike  length" of the 

seam. 

T h i s  measurement was usually the cross-section 

spacing, as t h i s  should be less  than or equal t o  the reqilired 

data p o i n t  spacing for  the resource category under 

consideration (Section 7 . 3 . 3 ) .  Where polygon boundaries 

ended near or  on cross-section lines, judgements as t o  how to  

extend the w i d t h  of influence had t o  be made and are 

documented in ' the  Appendix D calculation sheets. 

To calculate coal tonnage, an average specif ic  gravity 

was used. A review of the Mount Klappan Coal Project coal 

quality data demonstrated t h a t ,  in general, specific gravity 

data provided a straight-average value of 1.68 tonnes per 

cubic metre. Thus ,  fo r  the purposes of the 1985 resource 

calculations, t h i s  value of 1.68 tonnes per cubic metre was 
used. 

The  fo l l  owing equation summarizes the resource 

calculation procedure: 
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Tonnes of Coal = 

Seam Thickness x Seam Length x Influence x Specific Gravity 
( m )  ( m )  ( m )  (t/m3) 

Speculative resources were calculated u s i n g  a sl i ghtly 

different  procedure. The area indicated on the 1:50 000 

Regional Geology Map (Appendix I )  t o  be Klappan Sequence 

within the Lost-Fox Area but  outside the 1:2500 map area, was 

planimetered. The 9.58 metre seam thickness applied to th i s  

area was 25% o f  the average total aggregate coal thickness 

fo r  the Lost-Fox (50.25 metres) and Hobbit-Broatch (26.40 

metres) areas, as t h i s  figure appeared t o  be a reasonable 

estimate of the proportionate coverage of coal-bearing 

section within the area. The specific gravity of 1.68 tonnes 

per cubic metre was used for t h i s  category also. The 

following equation summarizes the Speculative Resource 

cal cul a t i  on : 

Specul a t i  ve Resource Tonnes of. Coal = 

Area (m2) x .25 x Seam Thk ( m )  x Specific Gravi ty  (t/m3) 

Within the 1:2500 map area on Lost-Fox, the 

speculative resources were calculated by measuring the 

lengths of the seams on the cross-sections, beyond the 

inferred resource areas and applying an average seam 

thickness t o  each. The standard specific gravity of 1.68 

t / m 3  and a w i d t h  of influence for each cross-section was 

used t o  arrive a t  a total tonnage figure for speculative 

resources within the 1:2500 map area. 
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The sum o f  speculat ive resources from w i t h i n  the  

1:2500 map area and from the ou ter  areas o f  Lost-Fox 

comprises the t o t a l  speculat ive resource f o r  the  Lost-Fox 

Area. 

7.3.3 Parameters 

The minimum seam thickness used f o r  the  1985 Mount 

Klappan Coal P ro jec t  was 0.5 metres where the d i p  o f  the seam 

was less  than o r  equal t o  30' and 1 metre where the d i p  was 

i n  excess o f  30'. Seams were includ'ed t o  a maximum depth o f  

500 metres from surface. A l i s t  o f  the  seam thicknesses 

app l ied  t o  the  Lost-Fox resource ca l cu la t i ons  i s  shown i n  

Table 7.3. 

The fo l l ow ing  resource category parameters were used 

f o r  t h e  ca lcu la t ions .  The c l a s s i f i c a t i o n  scheme i s  

i l l u s t r a t e d  i n  F igure 7.1 

7.3.3.1 Measured Resources 

Measured resources inc lude those resources 

del ineated through establishment o f  exp lo ra t ion  data 

po in ts  and there fore  repor ted w i t h  confidence as t o  

the  character  and c o n t i n u i t y  o f  the  coal seams. The 

maximum distance between data points ,  which may 

inc lude ad i t s ,  d r i l l  holes, trenches and outcrops, i s  

300 metres. 
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7.3.3.2 Ind ica ted  Resources 

Ind ica ted  resources inc lude resources which 

are del ineated us ing  es tab l i shed data po in ts  as we l l  

as reasonable geological  pro ject ions.  The maximum 

distance between data po in ts  i s  600 metres. 

7.3.3.3 I n f e r r e d  Resources 

In fe r red  resources inc lude resources which 

are del ineated u t i l i z i n g  reg ional  geological  data 

i nc lud ing  data po in ts  which p r e d i c t  the  c o n t i n u i t y  o f  

coal  seams. Report ER79-9 does n o t  s t a t e  a data p o i n t  

spacing f o r  t h i s  category. For  t h e  purposes o f  

s tandard izat ion f o r  the  1984 Mount Klappan Coal 

P r o j e c t  resource ca lcu la t ions ,  a maximum data p o i n t  

spacing o f  2000 metres was used f o r  the  i n f e r r e d  

1 eve1 . However, i n  the  Hobbi t -Broatch Area, i n f e r r e d  

resources were ca lcu la ted  over the  e n t i r e  1:2500 map 

area due t o  the  c o n t i n u i t y  o f  coal seams i n  t h a t  

area. 

7.3.3.4 Speculat ive Resources 

Speculat ive resources inc lude those resources 

which are ca lcu la ted  from a few scat tered coal occur- 

rences i n  areas o f  l i t t l e  o r  no exp lo ra t i on  data where 

t h e  coal-bear ing sequence(s) . is /are i n t e r p r e t e d  t o  

e x i s t .  There i s  no maximum spacing i n  t h i s  category. 
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8.0 COAL QUALITY 

8.1 Sunnnary 

The 1985 Lost-Fox Area exp lo ra t ion  program concentrated on 

the  de l i nea t ion  o f  the resource p o t e n t i a l  i n  t h e  Los t  Ridge 

region. Sedi mentol og i  ca l  studies, s t r u c t u r a l  i n t e r p r e t a t i  ons , two 

extens ive diamond d r i l l i n g  programs and associated coal q u a l i t y  

analyses have g rea t l y  cont r ibu ted  t o  the  understanding o f  the  

K 1  appan Sequence coal seams. 

A t o t a l  o f  34 diamond d r i l l  holes were completed i n  1985 and 

r e s u l t e d  i n  over 6 100 metres o f  core. Over 160 coal and 

carbonaceous zone in te rsec t i ons  resu l ted  i n  the  I l abora tory  

ana lys is  o f  over 375 metres o f  coal core, the  r e s u l t s  o f  which are 

presented i n  Appendix I V  o f  t h i s  repor t .  

O f  the  33 hand trenches excavated i n  the  Lost-Fox Area t h i s  

year  24 were channel samples o f  I seam taken dur ing  the  t r i a l  

cargo operations. The coal  q u a l i t y  r e s u l t s  o f  the t renching 

program are presented i n  Appendix I .  

8.2 Procedures and Parameters 

8.2.1 D r i  11 i ng Program 

Coal seams in te rsec ted  dur ing  diamond d r i l l i n g  

operat ions were each logged i n  d e t a i l  p r i o r  t o  sampling. The 

sampling increments o f  the coal core were determined by the 

i n t e r n a l  s t ra t i g raphy  o f  the  seam, guided by seam par t ings  

- 89 - 



and changes i n  coal character  which were i n  p a r t  de l ineated 

through ca re fu l  analys is  o f  the geophysical log.  These samples 

were subjected t o  a comprehensive ser ies  o f  analyses as o u t l i n e d  

i n  F igure  8.1. 

Routine s ize  analyses concentrated on the percentage o f  s ize  

f r a c t i o n s  50 x 6, 6 x 0.5, 0.5 x 0.15 and 0.15 x 0. Washabi l i ty  

analyses were completed on a l l  bu t  the 0.15 x 0 s i z e  f r a c t i o n  

us ing  the fo l l ow ing  s p e c i f i c  g r a v i t i e s  o f  separation: 1.40, 1.45, 

1.50, 1.60, 1.70, 1.80, 2.00 and 2.60. No simulated product 

analyses were i n i t i a t e d  t h i s  year though there were some analyses 

o f  seam I product produced by the t r i a l  cargo p i l o t  p lan t .  

Ana ly t i ca l  r e s u l t s  ass is ted i n  the de l i nea t ion  o f  resource 

and product p o t e n t i a l  and helped i n  seam cor re la t ions ,  geolog ica l  

i n v e s t i g a t i o n s  and environmental i n te rp re ta t i ons .  The re1 i a b i l i t y  

o f  the var ious analyses f o r  each seam has been g rea t l y  enhanced 

due t o  improved co r re la t i ons  and the l a rge  number of coal q u a l i t y  

r e s u l t s  obtained. 

The data c o l l e c t e d  on d r i l l  ho le  seam coal q u a l i t y  i s  

presented i n  Appendix I V .  Table 8.1 shows s t r a i g h t  averaged 

a n a l y t i c a l  r e s u l t s  f o r  those d r i l l e d  seams used i n  t h i s  year 's  

resource ca lcu la t ions .  Discussions on i n d i v i d u a l  seam 

c h a r a c t e r i s t i c s  o r  the s ign i f i cance  o f  the q u a l i t y  r e s u l t s  w i l l  be 

inc luded i n  an upcoming feas i  b i  1 i ty study repor t .  

8.2.2 Trenching Program 

The bulk  o f  the t renching program i n  the Lost-Fox Area 
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I R B L E  8.1 

AVERAGE DlA;1@t;D M I L L  HOLE RAH Colt  OUdLlTY 81 SEA! 

SEkn E c fi E F F!G G I  G GU PH H H!I I J t KIL L t!~? n nu nlii ti tju o O!F 

YiT I M T E  fitIRLYS I S 
Carbon 45.40 48.!1 51.X 45.64 43.86 1a.65 16.33 57.24 63.52 52.30 ~ 1 . 5 6  49.46 52.93 46.22 69.71 32.45 :b.i? 54.6: 
Hydroger! 1.37 1.87 2.3: 1.77 1.56 1.7: 1.72 1.84 1.90 2.26  1.72 2.00  1.76 1.67 1.60 ?.Yl 1.0; 1.97 1.79 
Yi t rogsn  0.40 9.50 0.7? 0.61 0.49 0.50 0.63 9.55 0 .49  0.61 0.77 0.65 0.72 0.67 0.67 0.63 0.83 6.42 0.74 0.79 
0x)'gE.T: -.;J J.O? ?.61 3.22 2.84 4.06 3.41 2.41 2.97 3.05 3.04 3.1; 3.05 4.?? 4.ee 2."7 3 . x  ?.51 3.54 7 -7 7 

ASH FUSIOI: ldeg C) 
Oxidizing 

I n i t i a l  
Sof !eni ng 
HEii s p h e r i c a l  
F l u i d i z i n g  

Leduring 
I rt : t 1 a 1 
So! t m i  ng 
Heti spher i  c31 

Fluid iz ing  

- 

ASH tlIfIERIL AtlLtYSlS 
Si 02 53.69 58.94 44.33 55.60 54.94 59.20 61.97 58.86 62.37 57.14 
A1201 13.5? 19.0b 22.03 19.92 1E.86 14.66 19.7: 18.01 17.56 IB.99 

Tin? 0.90 0.9: 6.87 O.?? 0 . 5 9  0.76 0.69 0.45 0 . 7 3  
P2D5 0.70 o.58 ?.54 0.65 0.57 0.5%' 0.40 0.45 0.65 
cao En.24 5 .65  io.oa 5 - 5 6  6.W 2 . 3  2 . 3  2 . 7 3  5 .94  
11go 4.20 3.16 4 . 2  3.16 1.59 1.89 2.61 2.45 2.42  3.46 
SO3 ?.in? 1.29 4.12 2 - 5 5  2.6? 2 .03  3.08 1.17 2 . 6 3  

' Wa?O 1.15 1.67 1.62 1.57 1 . 4 1  1.25 1.21 1 . 3  1.75 
E20 0.97 1.69 1.23 1 - 7 9  (1.9: 2.21 1.6: 1.83 1.iiq 

, F e ? E  3.49 4.37 5.36 8.13 7 . 1 3  5.51 a.93 5.0') 5 .62  

56 .25  63.36 49.3 57.49 55.35 54. I! 59.39 ?I .28  55.97 

6.06 5.60 5.83 6.11 6.12 7 . 9 6  5.11 3.33 5 .96  
o.aa 0 .66  1 . 1 4  1.36 1.15 lo.?(! 1 . 4 1  0.75  1.31 
0.94 0.I? 1.50 0.2: 1.40 0.64 0.29 11.27 6.95 
4.40 4.68 4.a7 2.88 5 - 7 0  5.69 2.90 3.64 3.73 
2 .93  3.07 3.86 1.41 2.63 4 . 4 0  1.73 22.50 2.36 

i.8a 1 - 1 7  i . 8 2  2 .10  1 .35  1.50 1.92 1.30 2.34 
1.31 0.60 1.66 2.01 1.09 1.31 1.89 0.95 1.31 

21.11 17.06 22.50 21.93 2 0 . 0 ~  19.3a 21.99 13.31 21.60 

2.55 3.32 3.44 2.75 3.23 2.23 3.03 2.58 3.~2 

1291) 
1339 
1579 
1427 

6 2 .  68 
17.12 
4.61 
0.87 
1.45 
4.23 
3.36 
2.56 
1.40 
1.26 

IiOTE : Table r e p r e s e n t s  a s t r a i g h t  averaginq of diaaocd d r i l l  hole coal q u a l i t y  d a t a  f o r  those  seams used i n  r e s o w e  ca!culations. 



centred in the t r i a l  cargo area. Exposed seams were logged 

i n  detail  and sample intervals were chosen based on the seam 

log. Small channel samples of constant dimension were 

collected perpendicular t o  the s t r ike  and dip of the seam. 

Substantial partings or changes i n  coal character were cause 
fo r  sampling of the seam by ply  so that  the nature of 

variations across the seam could be traced. For the most 

par t ,  however, a single sample was taken t o  transect and 

represent the whole seam. 

The analytical program applied i s  outlined i n  Figure 

8.2. All analyses, except v i t r i n i t e  reflectance, were 

completed a t  Loring Laboratories Limited o f  Calgary, A1 berta. 

The few samples for v i t r in i  te reflectance determinations were 

sent t o  O . E .  Pearson and Associates Limited of Victoria, 

Brit ish Columbia. All trenches had raw head analyses 

completed and the t r i a l  cargo samples had washability studies 

done us ing  specific gravit ies of 1.45, 1.60, 2.00 and 2.60. 

Table 8.2 summarizes the s t ra ight  average raw analysis of 

samples collected d u r i n g  the trenching program. 
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remote sensing a t  McGi l l  Un ive rs i t y  i n  Montreal. 

Dur ing the  pas t  f i v e  f i e l d  seasons I have p a r t i c i p a t e d  i n  the  

exp lo ra t i on  f o r  uranium, base and precious metals i n  the  Appalachians, 

t he  Canadian Sh ie ld  and the  Cord i l le ra .  Two o f  those seasons were 

spent as p a r t y  ch ie f .  For two years I was a teaching ass i s tan t  f o r  

s t r u c t u r a l  geology a t  Concordia Un ivers i ty .  I have l e d  numerous f i e l d  

excursions f o r  s t r u c t u r a l  geology i n  the  Appalachians and cont r ibu ted  

several t imes t o  i n te rna t i ona l  conferences on remote sensing and 

expl o r a t i o n  geol ogy . 



STATEMENT OF QUALIFICATIONS 

BRIAN W. GLOVER 

T h i s  i s  t o  c e r t i f y  t h a t  I obtained my Bachelor of Science degree 

from the University of Waterloo, and a Master of Science degree i n  

Geography from the University of Alberta i n  1979. 

S i  nce graduati on my geol ogi cal experience i ncl udes i nvol vement i n 
coal exploration, hydrogeological studies and regional s t ra t igraphic  

analyses programs. I have been d i rec t ly  involved i n  several coal 

.exploration programs throughout southern Saskatchewan, eastern and 

west-central A1 berta and southeastern British Columbia, where my 

responsi b i  1 i t e s  have i ncl uded s t ructural  (mapping, core and geophysical 

1 og analyses, reserve calculations and supervision of rotary and 

d i  amond dri 11 i ng operations. 



STATEMENT OF QUALIFICATIONS 

SHARON MACLEOD 

T h i s  i s  t o  cer t i fy  t h a t  I obtained my Bachelor of Science Degree 

i n  geology from the University of Calgary i n  1985. 

I have gained my geological experience through f ie ld  mapping of 
uranium and coal i n  the Northwest T e r r i t o r i e s  and southeas t  and 
northwest British Columbia, and by involvement i n  the s t r u c t u r a l  
a n a l y s i s  of the Tr i a l  Pluton and Cas te lgar  Gneiss f a u l t  zone. I have 
p a r t i c i p a t e d  i n  paleontological  studies and coal property evaluat ion of 

Gulf's Mount Klappan l e a s e s  f o r  the pas t  two f ie ld  seasons. 



STATEMENT OF QUALIFICATIONS 

BRAD E.R. VAN DEN BUSSCHE 

Th is  i s  t o  c e r t i f y  t h a t  I obtained my Bachelor o f  Science Degree 

i n  Ear th  Sciences a t  The Un ive rs i t y  o f  Manitoba i n  1985. 

My geol ogi  ca l  experience i nc l  udes th ree  summers o f  mineral  

exp lo ra t i on  i n  the  Northwest T e r r i t o r i e s ,  Ontar io  and the  Yukon 

Ter ' r i tory  as w e l l  as two summers o f  coal exp lo ra t i on  i n  B r i t i s h  

Columbia. I have been employed as a Geologis t  w i t h  Gu l f  Canada L im i ted  

s ince my graduat ion i n  May, 1985. 



STATEMENT OF QUALIFICATIONS 

MARGARET A. BARKER 

Th is  i s  t o  c e r t i f y  t h a t  I obtained my Bachelor o f  Science 

(Honours) 'Degree i n  Geology from The .Un ivers i ty  o f  Manitoba i n  1984. 

My geol og i  ca l  experience i nc l  udes base metal expl  o r a t i o n  i n 

nor thern  Manitoba, aluminous i r o n  format ion research i n  cen t ra l  

Mani toba, as we1 1 as expl  o r a t i o n  d r i  1 1 i ng p r o j e c t s  i n southern A f r i c a  

and northwestern B r i t i s h  Columbia. 

I have been employed as a Geologis t  f o r  t he  Coal D iv ison  o f  Gu l f  

Canada L im i ted  s ince January, 1985. 



STATEMENT OF QUALIFICATIONS 

LUC SAVOIE 

T h i s  i s  t o  c e r t i f y  t h a t  I obtained my Bachelor o f  Science 

Honours Degree i n  Geology a t  the Universi ty  o f  Manitoba i n  1985. 

My geological experience has been gained during two summers o f  

explora t ion  i n  western Canada. I have been employed a s  a Geologis t  

w i t h  Gulf Canada Limited since graduat ion i n  M>y o f  1985. 



APPENDIX B 

LEGAL DESCRIPTION OF LICENCES 



Lost-Fox Area 

L i cence 

7129 
7130 
7 133 
7134 
7135 
7138 
7 139 
7140 
7 143 
7 144 
7 145 
7146 
7 147 
7148 
7 149 
7151 
7152 
7153 
7 160 
7161 
7 162 
7 164 
7165 
7166 
7167 
7168 
7169 

Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

E f f e c t i  ve 
Date 

Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Dec. 31/82 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 

1984 

Hectares 

28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
280 
280 
280 
75 
142 
28 1 

Series 

104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104- H- 2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104- H- 7 
104-H-7 
104- H- 7 
104-H-7 

B1 ock 

K 
K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

L 
L 
L 
L 
L 
L 
L 
C 
C 
C 
C 
C 
C 
C 

C 

D 



Lost-Fox Area (cont'd) 

Li cence E f f ecti  ve 
Date 

7170 Dec. 31/82 
7171* Dec. 31/82 
7172 Dec. 31/82 
7173* Dec. 31/82 
7175 Sept. 1/81 
7527 Oct. 21/82 
7529 Oct. 21/82 
7561 June 30183 

Hectares 

28 1 
140.5 
280 
140 
94 

28 1 
28 1 
21 

Seri es 

104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-2 
104- H - 2 
104-H-7 

61 ock 

* Licence sp l i t  between Lost-Fox and Summit-Nass-Skeena Areas 

Lost-Fox Area Total Hectares = 8 757.5 



Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 
1985 

SUMMIT-NASS-SKEENA AREA 

Summit Area 

L i cence Date Hectares Series 
Ef fect ive  

7171* 
7 173* 
7174 
7176 
7177 
7382 
7383 
7 384 
7385 
7386 
7387 
7 388 
7389 
7 390 
7391 
7392 
7423 
7424 
7425 
7426 
7726 
7727 
7728 
7729 
7730 

Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/82 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Jan. 10184 
Jan. 10184 
Jan. 10184 
Jan. 10184 
Jan. 10184 

140.5 
140 .O 
280 .O 
277 .O 
280 .O 
280 .O 
108 .O 
281 .O 
204 .O 
280.0 
280 .O 
172 .O 
275.0 
280 .O 
115.0 
260 .O 
281 .O 
280 .O 
280.0 
280 .O 
280 .O 
280 .O 
280 .O 
280 .O 
280 .O 

104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-6 
104-H-6 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-6 
104-H-6 
104-H-6 
104-H-6 
104-H-6 

61 ock 

D 
D 
D 
D 
D 
H 
H 
D 
D 
D 
D 
D 
D 
D 
E 
E 
D 
D 
D 
D 
A 

A 
A 

A 

A 



Summit Area (cont 'd )  
L i  cence Effective 

Date 

7731 Jan. 10/84 
7732 Jan. 10/84 

7733 Jan. 10/84 
7734 Jan. 10/84 
7735 Jan. 10/84 
7736 Jan. 10/84 
7737 Jan. 10/84 

7738 Jan. 10/84 
7739 Jan. 10/84 
7740 Jan. 10184 
7741 Jan. 10/84 

7742 Jan. 10/84 
7743 Jan. 10/84 
7744 Jan. 10/84 
7745 Jan. 10/84 

7746 Jan. 10/84 
7747 Jan. 10/84 
7748 Jan. 10/84 

7749 Jan. 10/84 

7750 Jan. 10/84 

7751 Jan. 10/84 
7752 Jan. 10/84 

7753 Jan. 10/84 
7754 Jan. 10/84 

7755 Jan. 10/84 
7756 Jan. 10/84 
7757 Jan. 10/84 

8047 Mar. 29/85 
8048 Mar. 29/85 

Hectares 

280.0 

280 .O 
280 .O 
280.0 
280 .O 
280.0 
280 .O 
280 .O 
280 .O 
280 .O 
280.0 

280 .O 
280 .O 
280 .O 
280.0 
280.0 

280 .O 
280 .O 
280.0 

261 .O 
280.0 
280 .O 
280 .O 
154 .O 
274.0 
280 .O 
280 .O 
280 .O 
280 .O 

Series 

104-H-6 
104-H-6 

104-H-6 
104-H-6 
104-H-6 
104-H-6 

104-H-6 
104-H-6 
104-H-6 
104-H-6 
104-H-6 

104-H-6 
104-H-6 
104- H-6 
104-H-6 
104-H-6 

104-H-6 
104-H-6 
104-H-6 

104-H-6 

104-H-6 
104-H-6 

104-H-6 

104-H-6 

104-H-6 
104-H-6 
104-H-6 

104-H-6 

104-H-6 

B1 ock 

A 

A 
A 

A 
G 
G 
G 
G 
G 
G 
G 
G 
G 

G 

G 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
D 
D 
A 
A 

* Licence s p l i t  between Summit-Nass-Skeena a n d  Lost-Fox Areas. 

Summit Area Total Hectares = 14 142.5 



Nass Area 
L i cence 

7150 
7154 
7421 
7422 
7427 
7428 
7429 
7430 
7431 
7432 
7487 
7488 
7505 
7506 
7507 
7 508 
7 509 
7510 
7511 
7512 
7513 
7514 
7515 
7516 
7517 
7518 
7519 
7520 

E f f e c t i  ve 
Date 

Sept. 1/81 
Sept. 1/81 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 

Hectares 

28 1 
28 1 
281 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
281 
28 1 
28 1 
28 1 
281 
28 1 
28 1 
28 1 
28 1 
28 1 
281 
28 1 
28 1 
28 1 

Series 

104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 

B1 ock 

L 
L 
L 
L 
I 
I 
I 
I 
I 
I 
3 
J 
H 
H 
H 
H 
H 
H 
H 
I 
1 
I 
I 
I 
I 
I 
I 
I 



Nass Area (cont'd) 
Licence Ef fect ive  

Date 

i 

7521 
7522 
7523 
7530 
7531 
7532 
7533 
7 534 
7535 
7536 
8032 
8033 
8034 
8035 
8036 
8037 
8038 
8039 
8040 
8041 
8042 
8043 
8044 
8045 
8046 
8049 
8050 
8051 
8052 
8053 

Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 

Hectares 

281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 

Series 

104-H-3 
104 -H-3 
104-H-3 
104-H-2 
104-H-2 
104 -H-2 
104-H -2 
104-H-2 
104-H-2 
104-H-2 
104-H-3 
104-H-3 
104 -H -3 
104-H-3 
104-H-3 
104-H -3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104 -H -3 
104-H-6 
104-H-6 
104-H-6 
104-H-6 
104 -H -6 

B1 ock 

I 
I 
I 
L 
L 

L 
L 
L 
L 
L 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
B 
B 
0 

B 
B 

Nass Area To ta l  Hectares = 16 298 



Skeena Area 
Licence 

7489 
7490 
7491 
7492 
7493 
7494 
7495 
7 496 
7497 
7498 
7499 
7500 
7501 
7502 
7 503 
7504 
7524 
7525 
7 526 
7528 
7537 
7538 
7539 
7714 
7715 
7716 
7717 
7718 
7719 

E f f ecti ve 
Date 

Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 

Hectares 

282 
282 
282 
282 
282 
28 2 
282 
282 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
281 

Series 

104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-3 
104-H-3 
104-H-2 
104- H- 2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 

B1 ock 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
J 
K 

K 

K 

K 
K 

L 
F 
F 
F 
G 
G 
G 
G 
G 
G 



Skeena Area cont 'd  

Licence E f f e c t i  ve 
Date 

7720 Jan. 10/84 
7721 Jan. 10/84 
7722 Jan. 10/84 

Hectares 

28 1 
28 1 
28 1 

Series 

104-H-2 
104-H-2 
104-H-2 

B1 ock 

Skeena Area Total Hectares = 9 000 



Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 
1985 

Hobbi t-Broatch Area 

Licence 

7118 
7119 
7120 
7121 
7122 
7123 
7 124 
7125 
7 126 
7 127 
7 128 
7131 
7132 
7 136 
7137 
7141 
7142 
7155 
7156 
7157 
7158 
7159 
7163 
7381 
7416 
7417 
7418 
7419 
7420 

E f f e c t i  ve 
Date 

Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 
Sept. 1/84 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Sept. 1/81 
Sept. 1/81 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Mar. 18/82 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 
Mar. 15/83 

Hectares 

28 1 
28 1 
32 
224 
28 1 
28 1 
98 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
28 1 
61 
167 
265 
28 1 
28 1 
257 
28 1 
28 1 
28 1 
281 
278 
281 

Series 

104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-7 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 

B1 ock 

J 
J 
J 
J 
J 
J 
J 
J 
J 
K 
K 
K 
K 
K 
K 
K 
K 
B 
B 
B 
C 
C 
C 
J 
J 
J 
J 
J 
J 



Hobbi t-Broatch Area (cont' d )  

Licence E f f ecti ve Hectares Ser ies  B1 ock 
Date 

7559 June 30/83 22 104-H-7 B 
7560 June 30/83 153 104-H-7 C 
7723 Jan. 10/84 28 1 104-H-2 J 
7724 Jan. 10/84 250 104-H-2 J 
7725 'Jan.  10/84 7 104-H-2 J 

Hobbit-Broatch Area Total Hectares = 7 996 



APPENDIX C 

DISTIBUTION OF WORK BY LICENCE 
LOST-FOX AREA 

\ 



Appendix C 
Distribution o f  Work by Licence 

Data Source 

KPNLRDDH85001 
K P NL RDD H8 5002 

KPNLRDDH85003 
KPNLRDDH00004 
KPNLRDDH85005 

KPNL RDDH8 5006 

KPNLRDDH85007 
KPNLRDDH85008 
KPNLRDDH85009 
KPNLRDDH85010 

KPNLRDDH85011 
KPNLRDDH85012 

KPNLRDDH85013 

KPNLRDDH85014 
KPNLRDDH85015 

KPNLRDDH85016 
KPNLRDDH85017 

KPNLRDDH85018 
KPNLRDDH85019 
KPNLRDDH85020 

KPNLRDDH85021 
KPNLRDDH85022 

KPNLRDDH85023 
KPNLRDDH85024 

KPNLRDDH85025 

KPNLRDDH85026 
KPNLRDDH85027 
KPNLRDDH85028 
KP NL RDDH8 502 9 

KPNLRDDH85030 

Licence 

7169 
7152 

7151 
7152 

7151 
7151 

7151 
7151 
7151 
7151 

7 1 5-1 
7151 

7151 

7152 
7152 

7152 
7151 

7152 
7169 

7152 
7170 

7151 

7151 
7151 

7151 

7151 
7147 
7151 
7151 

7152 

Data Source 

KPNLRfPDH85031 
KPNLRwH85032 
K P N L RIBD H8 50 3 3 
KPNLRlIJlH85034 
KPNLRRDH85001 

KPNLRRDH85002 

KPNLRRDH85003 
KPNLRRDH85004 
KPNLRRDH85005 
KPNLRDDH85006 

KPNLRTRC85004 
KPNLRTRC85006 
KPNLRTRC85007 
KPNLRTRC85008 

KPNK HTRC8 5013 
KPNKHTRC85014 
KPNKHTRC850 15 
KPNKHTRC85016 

KPNKHTRC85017 
KPNLRTRC85030 
KPNLRTRC85031 
KPNLRTRC85032 

KPNLRTRC8 5033 

KPNLRTRC85034 

KPNLRTRC85035 
KP N L RTR C8 50 36 

KPNLRTRC85037 
KPNLRTRC85038 
KPNLRTRC85039 
KPNLRTRC85040 

KPNLRTRC85041 

Licence 

7152 

7152 
7152 
7152 
7173 

.7172 

7170 
7172 
7153 
7153 

7151 
7151 
7151 
7151 

7 138 
7143 

7 143 
7143 

7143 
7152 

7152 
7152 

7152 
7152 

7152 
7152 

7152 
7152 

7152 
7152 
7152 



Data Source 

KPNLRTRC85042 
KPNLRTRC85043 
K PN L R TRC 8 5044 
KPNLRTRC85045 
KPNLRTRC85046 
KPNLRTRC85047 
KPNLRTRC85048 
KPNLRTRC85049 
KPNLRTRC85050 
KPNLRTRC85051 
KPNLRTRC85052 
KPNLRTRC85053 
KPNLROTC85001 
KPNLROTC85002 
KPNKHOTC85004 
KPNKHOTC85005 
KPNKHOTC85014 

Appendix C 
D i s t r i b u t i o n  o f  Work by Licence 

Licence 

7152 
7152 
7152 
7152 
7152 
7152 
7152 
7152 
7152 
7152 
7152 
7152 
7169 
7151 
7138 
7138 
7147 



APPENDIX D 

LISTING OF FOSSILS 



SPECIMEN NUMBER LOCATION 

GD8400310A Sumni t North 

GD8400310B 

GD8400411 

GD8400506 

GD8400510 

GD 840 9 13 

Summit North 

Summit North 

Sumnit North 

Summit North 

W.Nass - new 
leases 

LIST OF FAUNA MACROFOSSILS FROM MOUNT KLAPPAN 
1984 - 1985 

STRATIGRAPHIC POSITION IDENTIFICATION 
(S te l  ck 1 

COMMENT S 

Lowermost Klappan Sequence Herzo i na  sp., S t a f f i n e l l a  sp; 
[upper Spats iz i  Sequence(?)] 8---e- s t rea  sp; As tar te  sp. A., 

Mari ne Associat ion 
*Foraminifera 

As ta r te  sp.B.,Lrmopsis sp., 
-us sp., Globular ia  sp.*, 
Zygopleura, t u r r i  t e l l  i d  sna i l  , 

( ? )  ammonite (un- 

Lowermost Klappan Sequence Herzo i n a  sp., S t a f f i n e l l a  sp., Marine Assoc 
[upper Spats iz i  Sequence ( ? ) I  + e emni t e  (un iden t i f i ed )  

a t i o n  

Lowermost Klappan [upper S t a f f i n e l l a  sp. 
Spatsi  z i  Sequence ( ? I 

Same beds as GD840310B, 
Same species as GD8400310A,B 

Isocy r i n a  trans. t o  Venericy r i n a  S im i la r  assoc iat ion as 
*, Entol ium '6 GD8400310A 

Lowermost K1 appan [upper 
Spats iz i  Sequence (111 

Lowermost Klappan - [upper 
Spats iz i  Sequence (113 

Spatsi  z i  Sequence ( poss 
K1 appan Sequence) 

S t a f f i n e l l a  sp., Herzogina 

Modiolus sp; Ostrea sp. 

b l y  Buchia sp. c f .  B. mosquensis, 
m u m  sp. E o G l i s t a  sp., 
k p i l u c i n a  sp. 

Brackish water (poss ib ly  
es tua r ia l  ) assoc iat ion 



5PEC IMEN NUMBER 

iD8423060A 
( o r  OTC8405) 

;Dl342407 

;D 84 2 42 OB 

iD842422 

iM830101A, B 

iM831819A 

SM831819B 

5R5 

LOCAT I ON STRATIGRAPHIC POSITION 

Spatsi  z i  Park Uppermost Spats i  z i  Sequence 

Sumni t NW-just S p a t s i z i  Sequence 
o f f  p roper ty  

Sumni t NW-just S p a t s i z i  Sequence 
o f f  p roper ty  

Summi t  NW-just S p a t s i z i  Sequence 
o f f  p roper ty  

Repeater R i  dge Spats i  z i  -K1 appan 
Boundary Region 

Summit Nor th Lower Klappan Sequence ( ? )  

Summit Nor th Lower Klappan Sequence ( ? )  

Spatsi  z i  Park S p a t s i z i  Sequence 
east;  same 
r i d g e  as SR6 

IDENTIFICATION 
( S t e l c k )  

COMMENTS 

Paratancredia ( ? I ,  Laevidental ium, S i m i l a r  assoc ia t ion  a s  
A s t a r t e  sp., Glyc imer id  indet., SM84009 
S T Z T T i e l l a  sp., t u r r i t e l l i d  
gastropod 

Acesta ( ? )  sp. A., Hypoxytoma sp., 
concent r i ca  var. e r r i  ngtoni  

Acesta sp. B 

S i m i l a r  assoc ia t ion  as 
SM8400401 and KJ8400806 

Fragment o f  L y t o c e r a t i d  ammonite 

Oxytoma i n e q u i v a l u i s ,  Camptonectes 
sp., P 1  euromya sp . , P1 euromya 
subcompressa 

Shallow marine assoc ia t ion  
showing very l i t t l e  h i n t  
o f  lessen ing  of s a l i n i t y  

Acesta, Ento l ium sp., Ostrea 
m e a T J Z F F u  1 a 

P l a  iostoma, Monotid, P t e r i a  sp., 
N* 
Pleuromya sp., Quenstedt ia  a f f .  
m n s i  s , Pseudobol us, 
EGlemno s i s  su lca tus  t rans. 

Same belemni t e  species 
as GD8400118 

d S  



SPECIMEN NUMBER LOCATION STRATIGRAPHIC POSITION IDENTIFICATION COMMENTS 
( S t e l  c k )  

SR6 

SR7 

JT8400511F 

TRC8360 

GD84001-18 

GD84001-18 

ES840403 

OTC8405A 
( o r  GD8423) 

GS840702 

S p a t s i z i  Park S p a t s i z i  Sequence 
e a s t  s ide;  
same r i d g e  as 
SR5 and SR7 

S p a t s i z i  Park Spatsi  z i  Sequence 
eas t  s ide;  
same r i d g e  as 
SR5 and SR6 

Between Knooph Uppermost coal -bear ing 
H i l l  and M t .  Klappan Sequence 
K1 appan 

Summit  South Midd le  K1  appan Sequence 

S p a t s i z i  Park Upper S p a t s i z i  Sequence 

S p a t s i z i  Park Upper S p a t s i z i  Sequence 

NE Nass Lower Klappan Sequence 

S p a t s i z i  Park Upper S p a t s i z i  

NE o f  Didene 
Creek 

Middle Klappan Sequence 

Vener icy r i n a ,  Pleuromya, - Astarte,  
i m 3 5  o r  ryphaea, Limopsi s, 

Reduced s a l i n i t y  

Myrene 

L a e v i t r i  on ia  sp. C, L a e v i t r i  on ia  Herzo i n a  sp. same as 
X i i m k  a i  bbosa. & o t r i  Qoni a d , B  

1 

'Ostreat?), A s t a r t e ( ? )  

Ferganoconcha Fresh water 

E o c a l l i s t a  sp. c f .  - E. r e g u l a r i s  

Belemnopsis sp. c f .  B. s u l c a t a  Same as SR5 - 
L a e v i t r i  on ia  sp. A a f f .  L. 

Anopaea, Isocypr ina  sp. 

Same as SR7 - 
$1 -m+- osa, ypoxytoma 

A s t a r t e  sp., Dental ium sp., 
m s  SD. 

Ferganoconcha sp. 



SPECIMEN NUMBER 

KJ8400806 

DDH84004 

SM8400401 

SM840916 

SM8401006 

SR4 

LOCATION STRATIGRAPHIC POSITION 

Los t  R i  dge-E 
end o f  P seam 

K1 appan Sequence i n  v i  c i  n i  ty 

Hobbit-Broatch .Mid Klappan Sequence between 
Seams F and H 

IDENTIFICATION 
( S te l  c k ) 

Acesta ( ? )  sp. B 

Ferganoconcha sp. 

Summit North 
W. end near 
BCR, above 
"G seam" 

Lower-middle Klappan Sequence Somapecten sp., Acesta sp. A 

Summit North Lower-middle Klappan; 
1 ower than SM840401 

Pleuromya sp., Laevi tr i  onia 
sp. cf. A 
Laevi dental  i um SD.. erzoai  na 
+ 

a f f *  + 
sp. A. a f f .  L. Nass j u s t  N Spats iz i  Sequence - 

of new leases 

-- sp. A. a f f .  L. - 

COMMENTS 

Same as GD842407 and 
KJ 840406 

Laev i t r i gon ia  species same 

same S R f ;  as &A 
erzo i n a  species 

Same as SR7 and SM8400916 

Same as SR7 and SM8400916 



SPECIMEN NUMBER LOCATION 

SM0515106 S u m i t  North; 
Layton Ridge 

SM85 1206 Horseshoe Ck.; 

SM85 2 3 04 

Nass 

Summit North; 
Marshal 1 Ridge 
N. Face 

KG850205 Summit South 

SM8 5 2 402 Summit North; 
Val ley N o f  
Layton Ridge 

SM852301 Summi t North; 
Marshal 1 Ridge 

SM8530 Summit South 

SM863101-04 Dante Creek, 
Summi t South 

OTC84003 Summi t North ; 
Marshal 1 Ridge 

STRATIGRAPHIC P O S I T I O N  

Lower-mi ddl e K 1  appan 
Sequence 

Klappan Sequence 

M i  ddle-1 ower K1 appan 
Sequence 

M i  dd l  e K1  appan Sequence 

M i  ddl e-1 ower K1 appan 
Sequence 

M i  ddl  e-1 ower K1 appan 
Sequence 

M i  ddl  e-1 ower K 1  appan 
Sequence 

Lower Klappan Sequence 

M i  ddl  e-1 ower K1 appan 
Sequence 

IDENTIFICATION 
(MacLeod) 

Ostrea ( ? )  

B iva lves - 3-5 species, un iden t i f -  
i ed 

Bivalves,  u n i d e n t i f i e d  

Bivalves,  u n i d e n t i f i e d  

Helmi nthopsi  s 

COMMENTS 

Trace f o s s i l  

Helmi nthopsi  s, Scol i thos 

Helmi nthoDsi s 

Trace f o s s i l  s 

Trace f o s s i l  

B iva lves (un iden t i f i ed ) ,  hor- 
i zontal  worm burrow 

BelemnoDsis Cross-section only  o f  
be1 emni t e  



I DENT I F  I CAT I ON 
(MacLeod 

COMMENTS LOCATION STRATIGRAPHIC P O S I T I O N  SPECIMEN NUMBER 

SM8 53 2 106 Mi ddl  e-1 ower K1 appan 
Seque nc e 

V e r t i c a l  and angular burrows (un- 
i d e n t i f i e d )  , b i v a l v e s  ( u n i d e n t i  f -  
i ed) 

Summi t North ; 
Layton r i d g e  

J u s t  W o f  
S p a t s i z i  R i v e r  

Spats i  z i  - K1 appan Boundary 
area 

K1 appan - Spats i  z i  Boundary 
area 

Spats i  z i  Sequence 

He1 m i  n thopsi  s Trace f o s s i l  KJ 8501 1-2 

KF8521 Belemno s i s ,  b i v a l v e s  ( u n i d e n t i f -  
1 6  

Ridge W o f  
Helm Creek 

Biva lves;  u n i d e n t i f i e d  KF852301-09 W Nass, n o r t h  
o f  K 1  appan 
R i v e r  

B iva lves;  u n i d e n t i f i e d  K J 85007 - 1 
(OTC8508) 

KJ85010-3 

S p a t s i z i  Park Upper Spats i  z i  Sequence 

Uppermost Spatsi  z i  -Lower 
K 1  appan Sequence 

B i  va l  ves; u n i d e n t i f i e d  Occurs with p l a n t  hash Spats i  z i  Park 
W o f  B u t l e r  
Creek 

Ostrea, S t a f f i n e l l a ,  o t h e r  un- 
identTf i ed b i  Val ves 

KJ85021-2 

KJ85016-1 

Summit Nor th Uppermost S p a t s i z i  - lower  
K1 appan Sequence 

Be1 emni t e  Klappan Sequence Be1 emnopsi s Above Helm 
Creek i n  NW 
Nass 

Helmi n tho  s i  s , b i  Val ves ( un- d Occurs w i t h  m i  nor  coal  - 
i f i e d  p l a n t  m a t e r i a l  

Kay Ridge; J u s t  Upper S p a t s i z i  - lower  
N o f  Nass 
1 icences 

K1 appan Sequence 
KJ85015-1 



COMMENTS 

Belemni t e  

SPECIMEN NUMBER LOCAT I ON STRATIGRAPHIC POSITION IDENTIFICATION 
(MacLeod) 

KJ 85010-2 
(OTC85009) 

S p a t s i z i  Park; 
Ridge W o f  
But1 e r  Creek 

Uppermost S p a t s i z i  - lower 
K1 appan Sequence 

Be1 emnopsi s 

KJ 85003 -1 
(OTC85003 ) 

S p a t s i z i  Park Spatsi  z i  Sequence Trace f o s s i l  Helminthopsis 

KJ85003 -2 S p a t s i t i  Park 

Summit Nor th 

Spatsi  z i  Sequence Trace f o s s i l  

Be1 emni t e  

Helmi n thopsi  s 

Be1 emnoDsi s SM852303 Midd le  - lower  Klappan 
Sequence 

SM852304 Summit Nor th  Middle - lower  Klappan 
Sequence 

Biva lves,  u n i d e n t i f i e d  

GD840118 

GD840508 

GD840907 

S p a t s i z i  Park S p a t s i z i  Sequence Be1 emni t e  Be1 emnopsi s 

B iva lves,  u n i d e n t i f i e d  

Biva lves,  u n i d e n t i f i e d  

Summit Nor th K 1  appan ( ? Sequence 

K1 appan ( ? 1 Sequence NW Nass, N o f  
K1 appan R i  ver  

GD840924 NW Nass, N o f  
K1 appan R i  ver  

K1 appan ( ?) Sequence Trace f o s s i  1 s 

Trace * f o s s i  1 

D i p l o c r a t e r i o n ,  S k o l i  thos 

GD841108 

GD841704 

Skeena Area 

Skeena Area 

Ma1 1 och Sequence 

Ma1 1 och Sequence 

B i  Val ves , u n i d e n t i f i e d  

S k o l i t h o s  burrow 



SPECIMEN NUMBER LOCATION 

GS840702 Didene Creek 

SM842 70 1 Summit Nor th 
j u s t  N o f  
Layton Ridge 

OTC 840 1 Summit North 

OTC 8405 Spats iz i  Park 

KJ840806 Los t  Ridge 

SM84 1 116 W. Nass 

STRAT I GRAPH I C  PO S I T  I O N  

M i  ddl  e ( ? K1 appan Sequence 

Lower-mi ddl  e K1 appan 
Sequence 

M i  ddl e-1 ower K 1  appan 
Sequence 

Spatsi  z i  -K1 appan Boundary 
reg ion  

M i  ddl e K1 appan Sequence 

K1 appan Sequence 

IDENTIFICATION 
( MacLdod) 

Bivalves,  u n i d e n t i f i e d  

B i  Val ves, u n i d e n t i f i e d  

B i  Val ves, u n i d e n t i f i e d  

Belemno s i s ,  b iya lves  (un- & 
Bivalves, u n i d e n t i f i e d  

B i v a1 v e s , un i dent i f i ed 

COMMENTS 

Be1 emni t e  



SPECIMEN NUMBER 

DDH84006 

DDH84005 

SM85001 

SM85002 

OTC85001 

SM8500201 
(OTC 85002) 

LOCAT I ON 

Los t  Ridge 
top box 50, 
116 m from 
top 

Lost  Ridge 
box 16, 32-33m 
from top 

M t .  Klappan 

Los t  Ridge 
W end 

Los t  R i  dge 
hogbacks 

Los t  Ridge 

LIST OF PLANT MACROFOSSILS FROM MOUNT KLAPPAN 
1984 - 1985 

STRATIGRAPHIC POSITION 

Zone I i n  middle Klappan 
Sequence - between I seam 
and benton i te  

Below G ph and above Gu 
seam i n  mid Klappan Sequence 

Malloch Sequence about 300 
m from contact  

Klappan Sequence above 
seam F 

Klappan Sequence below 
seam J 

K1 appan Sequence between 
seams I & J 

IDENTIFICATION 
(MacLeod) 

S heno t e r i s  brulensis,  N i l sson ia  
-is 

Czekanowskia c f .  r i g i d a  

COMMENT S 

Cladophlebis v i r  i n i e n s i s  
martiniana, Gin o nana, N i l sson ia  

same l o c a t i o n  as SR1 

sp., P i  tyophy +- um n5FZnsk io l  d i  i 

tenuicaul  i s, 
nordenskioldi  i , 
cf .  ri Ida, 
rectanau -5- are 

I ., 
Eli 1 ssoni a n i  gracol lens1 s 

Czekanowskia c f .  r i  ida,  

v i  r g 7 " i G X s  

Pterophyl lum rectan -5- u are, Baiera 
cf .  furcata,  72Eiqkm 

S heno t e r i s  bru lens is ,  N i l sson ia  
*wskia cf. r i g i d a  

*See accompanying map KPN85004 f o r  f o s s i l  locat ions.  

















SPECIMEN NUMBER LOCATION STRATIGRAPHIC POSITION IDENTIFICATION 
( MacLeod) 

COMMENTS 

SM851004 Broatch Creek Lower Malloch-upper K1 appan N i l  ssonia canadensi s, Czekanowskia 
c t .  r i  i a a ,  VOdOZamlteS c t .  
lanceo a s, rteropnyifum 
rectangu I a r e  

-?Ti 
Sequence 

SM85 1005 Broatch Creek Lower Ma1 loch-upper K1 appan 
Sequence 

Ginkgo - nana, Baiera c f .  furcata 



SPECIMEN NUMBER LOCATION 

JT85A Lost Ridge - 
f ront  E slope 

JT85001 

JT8502 
(July 2) 

JT85B 

Lost Ridge 

Lost R i  dge 
DDH85003 

Lost Ridge 
Mi ddl e-west 
end 

Lost Rid!e 
JT8507 

JT843605A ,C M t .  Klappan 

near Sc l  

J J850511F Knooph Hill 

J T84L RA Lost Ridge 
JT84LRB 

JT842501 Lost Ridge 

STRATIGRAPHIC POSITION 

Upper Klappan Sequence 
around M seam 

K1 appan Sequence around 
seam N 

K1 appan Sequence overlying 
K seam by 10-20111 

Klappan Sequence just below 
G seam 

Klappan Sequence near J 
seam 

Klappan Sequence 

K1 appan Sequence 

K1 appan Sequence 

K1 appan Sequence 

IDENTIF ICAT I ON 
( MacLeod) 

P i t  o hyllum nordenskioldii, 
1 ssoni a canadensi s, N i  I ssoni a 

n K  o nana, 
+ 
p f . - " ; . . 9 . - . ;  

o ozami es  cf .  lanceoiatus, 
'Ni I ssoni a schaumbergensi s , 
Niissonia tenuicauiis,  
Yterophyllum rectangulare 

C1 adoDhl ebi s v i  rai  n i  ensi s f i sheri " 

PitvoDhvllum nordenskioldii. 
1~i i2sbn';a s . , CzeKanowsKi a-cf .  
r ia iaa .  t i i n  R ao nana. sDhenoPteris 

S heno t e r i s  cf.  brulensis,  t3a-k-m vir vnlenSlS Nilsson- 
&%iii&s+im rec t -  - urn' norci- an ulare ,  vityofihyl~ - h i  i 

S heno teris cf .  brulensis,  
P#+-rr- ero y um rectangulare 

Nilssonia tenuicaulis,  Cladophlebis 
v i  rai  n i  ens1 s 

N i  1 ssoni a t e n n u i  caul i s 
Nilssonia schaumbergensis 
Ri I ssoni a Dronani a r t1  " 

Ginkgo nana 

COMMENTS 

Occurs wi th  abundant 
bi Val ves ( u n i  d e n t i  f i e d )  



SPECIMEN NUMBER LOCATION ‘ STRATIGRAPHIC POSITION 

JT844004 Los t  Ridge 

MB85001 Lost Ridge E 

MB85001 Lost  Ridge E 

BL8401 N o f  G r i z z l y  

s ide 

s ide 

Creek 

KJ85013-2 Bei rnes Ridge 

M i  ddl e K1 appan Sequence 

K1 appan Se uence between 

K1 appan Sequence s l  i g h t l y  
above N seam 

Ma1 loch Sequence 

seams K an 3 M 

M i  dd l  e-1 ower Ma1 1 och 
Sequence 

KJ85026-1 Caribou Ridge M i  ddl e-upper Ma1 1 och 
Sequence 

KJ 85027-1 Ridge W o f  
Nass Lake Sequence 

M i  ddl e-upper Ma1 1 och 

KJ841403 Knooph H i l l  Lower Malloch Sequence 

IDENTIFICATION 
(MacLeod) 

Baiera SD. 

Ginkgo p l u r i p a r t i t a  

N i lsson ia  sp. 

C t e n i  s boreal  i s 

Ni l sson ia  n ig raco l lens is ,  
Cteni  s Dorea I 1  s, LzeKanowskia 
C t . a i  da. NI I ssoni a 
schaDii$W@nsi s, ~3380 h l  ebi  s 
v i  r Q i  n iens i  s t i  sh& 
Turcata, spnenopteri 5 Ct. 
b r u  I ensi s 
Czekanowski a c f .  r i  i da, Podozami tes  
cr .  ianceoiatus, cpall a op l e b i s  

COMMENTS 

Czekanowskia c f .  r i  i d a  

*Very l a r g e  
;; tydop;; 1; um nor d - 4 - i  ens 10 d i i ,  -+- e i s  v i r  i n i e n s i s  acuta, 

v i  r a i  n i  ens1 s mar i n i  ana ” 
flpl I ssoni a canaaensi s 
Clado h l e b i s  v i r  in iens is ,  +* 



SPECIMEN NUMBER 

KJ 85028-1 
( OTC85017 1 

KJ85025-1 

KJ 85025-3 

K 585014 -1 

KJ85007 -2 

KJ85011-3 
(OTC85010 1 

KJ85009-1 

LOCATION 

Rhondda Ridge 
SW Nass-off 
1 eases 

Mar i t ime 
Mountain 

Mar i t ime 
Moun t a i  n 

Caribou R i  dge 

Spatsi  z i  Park 

Jus t  W of 
Spatsi  z i  R iver  

Spats iz i  Park; 
r i d  e E of 
But  4 e r  Creek 

STRATIGRAPHIC P O S I T I O N  IDENTIFICATION 
(MacLeod 1 

Umermost Mal loch Seauence - N i l sson ia  canadensis. PitvoDhvllum 
1 bwer Rhondda noraenskio I d i  1 X W p  odozal!li ti!< c t .  

I anceo I a e z e K a n o w s K 1  a c t .  

G-KFil-iensi s 
iiimihr 

u i s e t i  tes  lye1 I 1 stem, 

Area 

Spats 
Area 

Spats 
Area 

Ma1 1 och Sequence 

Ma1 1 och Sequence 

Lower Ma1 loch  Sequence 
Close t o  Klappan Contact 

Spats iz i  -K1 appan Boundary 

z i  -K1 appan Boundary 

z i  -K1 appan Boundary 

Czekanowskia c f .  r i  g i  da 

C1 adophl eb i  s v i  r g i  n iens i  s 

Sphenopteri s c f  . b r u l  ensi  s 

Ni l sson ia  sp., P i tyophyl lum 
nordenski o l  d i  i 

P i  t y o  hy l l  um nordenskiol d i  i 
d g r a c o  I I ens1 s, ti1 nkgo 
nana 

Pterophy l l  um rectangul  are 

COMMENTS 

*Very abundant 
**increases downsection 



SPECIMEN NUMBER 

KJ85014-1 

KJT2404 -G 

KJ85029- 1 

KJ 8502 9-2 

KJ 85029-3 

KJ85029-4 

KJ85029-5 

KJ85029-6 

KJ85026 -3 

LOCAT I ON STRAT IGRAPH 1C POS I T  I O N  

Caribou Ridge 

E end o f  Los t  
Ridge 

Ski Ridge M i  dd l  e-1 ower Ma1 loch 
SW Nass Sequence 

Ski Ridge M i  dd l  e-1 ower Ma1 loch 
SW Nass Sequence 

Ski Ridge M i  ddl  e-1 ower Ma1 1 och 
SW Nass Sequence 

M i  d-1 ower Ma1 1 och Sequence 

Klappan Sequence 

Ski Ridge M i  ddl e-1 ower Ma1 1 och 
SW Nass Sequence 

Ski Ridge M i  ddl e-1 ower Ma1 1 och 
SW Nass Sequence 

Ski Ridge M i  ddl  e-1 ower Ma1 loch 
SW Ridge Sequence 

E Nass-W o f  
Horseshoe Ridge 

Ma1 loch Sequence 

IDENTIFICATION 
( MacLeod 1 

Czekanowski a c f .  r i  g i  da 

Coni o t e r i  ( ? 1 , P ti 1 ophyl 1 um 
. .  

Czekanowskia c f .  r i g i d a  

Czekanowskia cf .  r i  g i  da 

Czekanowskia c f .  r i  ida, 
Poaozami tes  c f .  1 -+- anceo atus, 
t I adoph I ebi s v i  r g i  n iens i  s 

Czekanowskia c f .  r i  ida, 
nrdens -4-7 10 d i i  
v i r g i n i e n s i s  

Ginkgo nana - 

Podozami tes  cf. 1 anceol atus 

Czekanowskia c f .  r i  ida,  
Poaozami tes  c f .  1 --% anceo atus 

COMMENTS 



SPECIMEN NUMBER LOCATION STRATIGRAPHIC POSITION 

KJ85026-4 E Nass-W o f  
Horseshoe Ridge 

Ma1 1 och Sequence 

KJ 85062 -5 E Nass-W o f  Ma1 1 och Sequence 
Horseshoe Ridge 

KJ85027-5 W Nass, ou t -  Mal loch Sequence 
s ide  o f  leases 

IDENTIFICATION 
(MacLeod) 

C1 ado h l  eb i  s v i  r g i  n i  ensi  s 

Clado h l e b i s  v i r  i n i e n s i s  acuta, 
& i r  

i i i z d m -  

Pteropny I I urn rectangu -9-r are 

ebiS v i r  -+ i n  ensis, 

ze anows i a  c t .  r i  iaa,  

Czekanowskia c f .  r i  ida, 

L l a d o p n n 3 d & T i € y o p h y l l  urn 
nOrdenSKi0 I m i  

COMMENTS 



_- 

SPECIMEN NUMBER 

LS850210-11 

LS840110 

LS840107 

LS8502 10 

LS850211 

88850502 

B B 850504 

GD8413812/13 

GD840202 

0842201 -09 

LOCATION 

S Nass Area 
outs ide o f  
1 eases 

SE Nass Area 
j u s t  W o f  Nass 
Lake, ou ts ide  
o f  lease bound- 
a r Y  

S Nass Area 
j u s t  S o f  
1 ease bound- 
a r Y  

S Nass Area 
j u s t  S of 
1 ease bound- 
a r Y  

S Nass Area 
j u s t  S o f  
1 ease bound- 
a r Y  

W Nass, ou t -  
s ide o f  leases 

W Nass, out -  
s ide o f  leases 

E l l i s  Ridge 

Spatsi z i  Park 

Horsehoe Ridge 
Area 

STRATIGRAPHIC POSITION 

M i  ddl e ( ?) Ma1 1 och Sequence 

M i  dd l  e Ma1 1 och Sequence 

M i  ddle Ma1 1 och Sequence 

Ma1 1 och Sequence 

Malloch Sequence 

Malloch Sequence 

Ma1 loch Sequence 

Ma1 1 och Sequence 

Spatsi z i  -K1 appan Boundary 
Zone 

Ma1 1 och Sequence 

IDENTIFICATION 
( MacLeod) 

COMMENTS 

Clado h l e b i s  v i r  i n i e n s i s  M i  nor  

m d o z a m i  t m  anceol atus 
& L c f .  

Czekanowski a c f .  r i  i da , N i  1 ssoni a 
b r o n a n i a r t i  . Podozami + es c t  . 

anc6o i atus-  yo  ny i ium cf .  
:ordenski o I hi- um 
rectanaiuare.  C a OD e i s  
v i r  enrensis t i s n e r i ,  c iado h leb i s  

t e n u i  cau I i s 

CladoDhlebis v i ra in iens i s .  Ginkao 

+-acura, H i  + ssonia 

nana 
.__ 

Clado h l e b i s  v i r g i n i e n s i s  iiwldm- 

Czekanowskia c f .  r i  ida,  
Poaozami tes  c f  . 1 + anceo atus 

Czekanowski a cf .  r i  g i  da 

Podozami tes  c f .  1 anceol atus, 
CzeKanowsKi a c f .  r i  g i  aa 

C 1  ado h l  eb i  s v i  r g i  n i  ensi s 
Tiimkr- 

Cladophlebis v i r g i n i e n s i s  



. -. 

SPECIMEN NUMBER 

GD841914 

GD841919 

GD 84 1 925 

GD841007 

GD841615 

GO8407 12 

GD8413/12A 

GO84 2 30 9 

ES840101 

E S8402 14 

ES840215 

E S84020 1 

LOCAT I ON 

Skeena, j u s t  
W o f  lease 
boundary 

Skeena , j u s t  
W o f  lease 
boundary 

Skeena, j u s t  
W o f  lease 
boundary 

Nass 

Nass 

Close t o  
E l l i s  Ridge 

E l l i s  Ridge 
Area 

Spats iz i  Park 

STRATIGRAPHIC POSITION 

Rhondda Sequence 

Rhondda Sequence 

Rhondda Sequence 

K1 appan Sequence 

Klappan Sequence 

Ma1 1 och Sequence 

Ma1 1 och Sequence 

Spatsi z i  -K1 appan boundary 
zone 

W Nass-K1 appan K1  appan Sequence 
R iver  Area 

W Nass-just Ma1 1 och Sequence 
o f f  1 eases 

W Nass-just Malloch Sequence 
o f f  leases 

W Nass-just Ma1 1 och Sequence 
o f f  leases 

IDENTIFICATION 
(MacLeod 1 

Czekanowski a c f .  r i  gida 

N i lsson ia  n ig raco l lens is ,  

m n b i  
ebs ls  v i r  i n i e n s i s  

C 1  adophl eb i  s v i  r g i  n i  ensi s 

C 1  adophl eb i  s v i  r g i  n iens is  

Ginkao nana 

P i  t yophy l l  urn nordenskiol d i  i 

Ginkgo nana 

Ginkgo nana 

N i l sson ia  n ig raco l l ens i s  

Czekanowski a c f  . r i  g i  da 

Cteni  s boreal  i s  

C 1  adophl eb i  s v i  r g i  n i  ensi  s f i sher i  

COMMENTS 



SPECIMEN NUMBER 

ES840301 

ES840403 

ES841110 
ES841102 

ES841701 
ES841702 

ES841703 
ES841704 
ES841706 

ES841601 

E S841602 
ES841603 

E S 84 2 103 

E S842501 

ES842701 

LOCATION STRATIGRAPHIC POSITION 

Up er Klappan-close t o  
Ma P 1 och boundary 

Ridge E of 
Nass Lake 

Nass K 

K 
N o f  Nass, new f U S t  ea ses  

Horse shoe 
Ridge-E Nass 

W Nass, just 
S of l e a s e  
boundary 

E Nass, N 
o f  Horseshoe 
Ridge 

E Nass, N 
o f  Horseshoe 
Ridge 

E Nass, N 
of  Horseshoe 
Ridge 

M 

appan Sequence 

appan ( ? )  Sequence 

ddl e Ma1 1 och Sequence 

Ma1 1 och Sequence 

K1 appan Sequence 

K1 appan Sequence 

K1 appan Sequence 

IDENTIFICATION 
(MacLeod) 

N i  1 ssoni  a n i  gracol 1 ensi s 

C1 adophl ebi  s v i  rgi n i  ensi s 

P i t y  o hy 1 1 um nor dens k i ol  di  i 
A t a ,  ti1 nKgo - nana 

G i n k  o nana 
d n i T i T a n a d e n s i  s, Ginkgo - nana 
1pi  I ssoni a n i  graco I I ens1 s 
Czekanowskia c t .  ri ida  
k i  l s sonia  nigraco rp- ensis 
H i  I s soni  a n i  graco I I ens1 s 

Cladophlebis v i r g i n i e n s i s  
mart ini  ana. b i  nKao nana c-I;;:~; 1 egi s m n m i  s acuta  

p e i s  v i r g i n i e n s i s  Xi i lX  

Ginkgo nana - 

CJado h l e b i s  vir iniensis f i s h e r i ,  
P m & i y l x T & i i g i m  

N i  1 ssoni a n i  gracol 1 ensi s 

COMMENTS 



SPECIMEN NUMBER LOCATION STRATIGRAPHIC POSITION 

ES84270203 E Nass, N Klappan Sequence 
o f  Horseshoe 
R i  dge 

Horseshoe R i  dge Ma1 loch  Sequence SF840214 

SF84021 5 Nass Area 

SR2 M t .  Klappan Ma1 1 och Sequence 

SF 8403 M t .  Klappan Ma1 1 och Sequence 

IDENTIFICATION 
( MacLeod 1 

N i  1 ssoni a bron n i  a r t i  
~ e r O p h y I l U m  _pti rec angu are 

P t e r o  hyl 1 um rectan u l  are, 
_Eu+nowsk i  a 
c t . g i  da 

Cteni  s boreal  i s  

N i l sson ia  canadensis, P i t o  hyl lum 
nordenSKlolai i .  PteroD + v um " 
rectanguiare 

Cteni  s boreal i s  

COMMENTS 



APPENDIX E 

RESOURCE DATA AND CALCULATIONS 



LBT-FOX BRER : RESOJRCE CALCLILATIDNS Decesber 1985. 

1.68 
1.51 !.68 700 25g 
2. i 7  1.68 305 250 

1.85 1.58 ;!c 250 
1 .2  1.68 3! 0 250 

1.62  1.68 3! 5 250 
7 J. 11 LL !.b8 320 250 
1.08 1.a 320 250 
5.05 1.08 315 250 

-. ? 75 * 1.55 310 250 

!.68 

1.68 

1.59 

1.S8 

1.48 
1.68 
1.66 
1.68 
1.68 
1.68 
l .b8  

:.ha 

TO!AL TONNES FOR THIS SEC?!DN : 251 25 1 b 

HER1250 



LOST-FOX FIREh : RESOURCE CALCULATIONS Decerber 1785. 

SECTION : 1500 n 
RESOURCE TYPE :!EFISURED 

SEA! 
W E  

---- 

? 
0 
1 
?!!N 
!?U 

M I  
L/! 

L 
#!L 

K 
3 
I 

HI i 
!! 

PH 
Eil 
61 
F!G 
F 
i 
D 
E 
9 

1.68 
1.68 
1.68 
1.08 
1.58 
1.68 
1.68 
1.58 
1.68 
1.08 
1.08 

1.68 

1.69 

1.68 
1.68 
1.68 
!.A8 
1.08 
1.58 
1.SB 

3 5 c x  5 .  b7 1.68 240 750 

5 X 6  3.4; 1.68 265 250 

1.69 

I 

TOTAL TONNES FOR THIS SECTION : P53295 

t 



LOST-FOX AREA : RESOURCE CGLCULATIDNS becsber 1085. HER1750 

SECTION : 1750 N 
RESOURCE TYPE : !lEASURED 

SEAI! 
NAME 

---- 

P 
El 
N 
?!,N 
!lU 

41 
L/ l l  
L 

Kii 
I! 
I 
I 
! 

H1 I 
H 
H 
H 

Pt! 
6u 
61 
F/6 
F 
E 
I! 
C 
6 

1.68 
1.68 
1.68 
:.be 

1.68 
1.66 
1.68 
i.68 
1.63 

35629 4.74 i . 66  
85025 4.42 1.68 
85922 4. b? 1.69 

3 5 E 9  4. ?8 1.63 
85825 3.12 1.68 
35022 3.66 1.68 

1.69 
1.69 
'1.68 
1.69 
1.68 
1.69 
i .68  
1.68 
1.68 

1.68 

1.68 

0 
9 
0 
0 
0 
0 
0 
0 
0 
0 

co 125 89586 
90 liJ 

250 250 1?2450 
0 

250 250 428400 
624?5 

2b0 250 399672 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ama f It 

4 It 110 liJ 

TOTAL TONNES FUR THIS SECTION : 15561 42 



LOST-FOX AREl : RESOURCE CGLCULATI@% December 1965. UER2000 

SECT I On : 2000 N 
RESOURCE TYPE :!!EASYRED 

SEGF 
NAFE 

---- 

P 
0 
N 

!!!N 
nu 
81 
L A  
L 

K/L 
K 
J 
I 
I 

H! I 
H 
H 

Eli 
61 
F/6 

F 
E 
D 
C 
9 

1.58 

1.68 
1.68 

1.68 

1.68 
!.68 
1.68 
1.68 
1.63 
1.68 
!.63 

35025 4.42 !.68 !5c; &” 750 

65022 4.69 1.68 !?@ 250 

55025 7 t. -9- :i 1.59 180 250 
95024 4.52 1.68 !45 250 

1.68 

1.68 

1.68 
1.68 
!.68 
1.68 
1.63 
1.68 

1.68 

0 
. o  

0 
0 
0 
0 
0 
0 
0 
0 
0 

278460 
&?J.c/O 

0 
281232 
291358 

0 
0 
0 
0 
0 
0 
0 
0 

clnc I -f 

seams M . 5 8  

TOTriL TONNES FOR THIS SECTION : 1136520 



LOST-FDX AREA: RESOURCE CALCULATIONS December 1985 

SECTIEN : 2250 N 
RESOURCE TYPE: YEASURED 

SEA1 
N M E  

---- 

P 
3 
0 
t( 

M/N 
!%I 

H! 
H 
!! 
n 

LlH 
L 
L 

K!L 
K 
I! 
K 
J 

I 

I 
H/I 
H 
H 
H 

PH 
61 
61 
F16 

F 
F 
E 
D 
c 
E 

T 

r 

85005 
85010 
?51! 13 

85023 
95005 
D50!0 

15023 
85005 
8501 1 
KO23 
8501:15 
E011 
94906 
35924 
84006 
8501 1 
a4007 

85024 
84006 
84007 
85007 
85908 
e4007 

85DOR 
84097 
84007 

1 
4.6 
1.81 

15.48 
2.513 
5.95 

1.S? 
0. 61 
6. 66 
4.47 

3. 1 
3.47 
3.56 
6.45 
5.04 
1 ,?S 
5.43 

4. 62 
5.9 

3.98 
2.98 
0.67 
0.89 

0.66 
1.07 

1 

1.68 
1.68 
1.a 

1.68 
1.69 
1.68 

1.68 
1.69 
1.60 
1.68 
1.68 
1.68 
1.68 
1.68 

1.68 
1.69 

1.68 
1.68 
1.68 
1.68 
1.68 
l.bE 

1-68 
1.68 
1.68 

i.6e 

190 
310 
230 

315 
125 
430 

450 
125 
140 
590 
175 
120 
610 
100 
525 
i 50 
215 

125 
550 
220 
215 
320 
220 

50 
220 
2a5 

175 
1?5 
175 

175 
50 
175 

1?5 
50 
60 
175 
50 
50 
175 
175 
175 
175 
175 

175 
17s 
175 
175 
175 
175 

175 
175 
175 

0 
41160 

4'19244 
122;v. 2 

0 
0 
0 

1433602.S 
30765 

2b7775.2 
0 

604611 
6405 

9313. 92 
775356.2 

45570 
34977.6 
b3e450.4 
185163 
777924 
77175 

;43?30.3 
0 

169795 
937860 

25!426.4 
1B1365.8 
6;03!. & 
57565.2 

0 
9702 

6C07.6 
72030 

0 
0 
3 

TGTRL TCNNES FOR THIS SECTION : 7542568.22 

REA2250 



LOST-FOX PREA : RESOURCE CALCULATIONS D e c e a b e t  1985. REA2350 

b 

b 

? 

SECTION : 2350 N 
RESOURCE TYPE : IEhSURED 

SEAH 
# M E  

---- 

P 
O 
0 
N 

Y/N 
YU 

Yl 
N 
!! 
!! 

L!!! 
L 
L 

KIL 
K 
K 
t: 
K 
J 
I 
I 
I 
I 

H/ I 
H 
H 
H 

PH 
6u 
6 1  
61 
F/6 
F 
F 
F 
E 
D 
C 
8 

85005 
BY10 
85010 

85023 
85065 
65010 

85023 
85095 
8501 1 
94096 
85023 
85005 
9501 1 
94006 
$3109 
fl4O0b 
a5011 
84007 

84006 
84007 

84007 

95008 
94007 

85008 
94007 
84007 
EM07 

1 
4.6 

1.81 

15.48 
2.93 
3.96 

4.57 
0.61 
0.66 
2.99 
4.47 
3.1 

3.47 
3.56 

4.9 
5.04 
1.75 
5.43 

5.  E 
:.?a 

?.?U 

0.67 
0.89 

0.66 

1.07 
1 

c.7a 

1.68 
1.68 
1.63 

1.68 
1.68 
1.63 

1.68 
1.68 
!.be 
1.68 
I.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.58 

1.68 
!.68 

1.68 

1.68 
1.68 

1.68 
1.48 
1.68 
1.68 

240 
400 
365 

450 
300 
300 

540 
300 
3lP 
00 

580 
275 
220 
360 
140 
115 
315 
270 

iJ0 

3 0  

310 

230 
310 

200 
157 
310 
310 

qc 

125 
125 
i25 

125 
125 
125 

125 
125 
125 
125 
! 25 
‘125 
125 
50 
75 
50 

125 
125 

50 
125 

125 

125 
125 

125 
125 
125 
125 

. 0  
50400 

3B64CO 
!3736.5 

0 
9 
0 

1462960 
184590 
249:po 

0 
518238 
3843 
4:?56 
54432 

544446 
179025 
lb0314 

10763.4 
2C9516 

4Pb86.4 
1 157 62.5 

307921 
0 

121800 
259099 

0 

0 
32361 
57939 

0 
27720 

25716.6 
69657 
65100 

0 
0 
0 

iqma 

sears )=0.5r 

TOTAL TCNNES FOR T H I S  SECTIDN : 5655607.4 



LUST-FOX AREA : fiESO1;RCE CALCULATIONS Decenber 1985. 

SECTION : 2500 N 
R E S W C E  TYPE : X I S E E D  

SEA4 
#AYE 

---- 

F 
G 

f l iN  
WE 

!!I 
!! 

L!N 
L 

U!L 
K 
u 
U 
J 
I 
I 
I 
I 

H!I 
H 
H 
6 

61 
Fi5 
F 
F 
E 
E 
D 
C 
B 

! 

85005 

85005 

E 0 0 7  
25005 
85011 
w 0 0  
65005 
85911 

25000 
85917 
a5011 
84007 

85006 
a5017 
85006 
35017 

85006 
85017 
85006 
850 17 

1 

2.13 

4.46 
0.6! 
0.56 
3.27 

3.1 
3.47 

4.87 
5.37 
1.75 
5.43 

2.76 
4.67 
3.41 
0.97 

3.1 
1.73 
0.91 
L.34 7 '  

1.68 
1.b8 
1.68 
1.09 
1.68 
1.58 
l.b8 
1.58 
1.58 
1.68 
1.68 
1.68 
1.05 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.66 

162 

- 

2Q0 

:nc "" 

200 
105 
$80 
1 00 
90 

625 
220 
230 

45 

250 
200 
280 
17@ 

615 
180 
240 
175 

0 
1 50 40320 

0 
0 
0 

1 50 147h72 
0 

150 337176 
1% 30744 
125 2 m 7  
150 305539.2 
150 148428 
150 78679.6 

150 767025 
150 297712. B 
1 50 101430 

75 30788.1 
0 

150 173880 
150 235368 
150 246254.4 
1 50 41554.8 

0 
150 542134 
150 87544.8 
150 55036.8 
150 !03194 

0 
0 
0 

0 

TOTAL TONNES FOR THIS SECTION : 3888228.5 



, 
LOST-FOX AREh : RESOURCE CALCULATIONS December 1985. 

I SECTION : 2650 N 
RESOURCE TYPE :HEASLRED 

SEPR 
WAHE 

---- 

P 
0 
N 

R/N 
n 

Hl 
Ll4 
K/L 
K 
K 
J 
I 
I 
I 
I 

HI1 
H 
H 
H 
PH 
G 
61 
F/6 
F 
F 
E 
E 
b 
C 
E 

55003 

85003 

82905 
g4?09 

85033 
62005 
94008 
$5017 

85006 

65C17 
64095 
BE696 
35017 

85605 
85017 
85006 
F5617 

84ooa 

a4066 

1.58 

5.3 

5.15 
I.?: 

5. a 
4 . v  
3.86 
5.37 
9.31 
2.75 
5.9 

4. A7 
3.28 
3.49 
6.97 

3. i 
:,Ql 
5.91 
i. J4 - 7  

1.68 

1.63 

1.59 
1.55 

!.69 
1.66 
1.68 
1.68 
1.68 
1.66 

1.68 
1.68 
1.68 
1.68 

1.69 
1. $8 
1.68 
1.68 

1.68 

405 

520 

410 
2ao 

:SO 
310 
290 
285 
30 

120 
320 
290 
275 
310 
295 

305 
295 

60 
300 

125 

t 25 

125 
125 

125 
125 
! 25 
125 
125 
175 
125 
125 
i 25 
125 
125 

75 
125 
75 

125 

' 0  
9 

134379 
0 

69C060 
0 
0 
0 

44427b 
?3i0?4 

0 
333732 

235074 
321 394.5 

97372.6 
389700 
284403 
190420 
227 ! 99 

6C391.5 
0 

119133 
119563.5 

b879. b 
147420 

0 
0 
0 

3 z w e  

i m a  

T O W  TCWES FOR THIS SECTION : 9365687.9 



LOST-FDX AREh : RESDURCE CALCULATIONS Decerber 1785. HEM750 

SECTICN : 2750 N 
RESDURCE TYPE :HEFISL)RED 

SEA! 
#AWE 

---- 

P 
0 
N 

H/N 
n 
n 

fll 
L/H 
K!L 
K 
K 
J 
I 
I 
1 
1 
I 

HI I 
H 
H 
H 

PH 
61 
E l  
FJ6 

F 
F 
F 
E 
E 
C 
8 

45003 

82005 
85003 

112035 
44098 

85017 
95004 
35033 
82005 
84005 
84008 
65004 
34008 
BSr) 17 

95017 
950 19 

85004 
65017 
85019 
85004 
95017 
35019 

84008 

1.58 

2.24 
5.3 

5.16 
3.83 

5.37 
3.7 
5.48 
4.98 
3.86 
0.61 
3.96 
6.41 
4. b7 

0.97 
0.52 

2.35 
1.93 
4.21 
2.23 
2.34 
0.51 

3.28 

1.68 

1.68 
l.bB 

1.68 
1-68 

1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
l,bE 

1.68 
1.68 
1.68 
i.68 

1.68 
1.68 

1.63 

1.69 
1. 6a 

1.68 
1.68 

350 

135 
220 

610 
30 3 

125 
150 
400 
370 
325 
120 
260 
350 
310 
330 
120 
260 

505 
120 
270 
405 
120 
250 

175 

175 
175 

f 75 
175 

1 i 5  
175 
175 
175 
175 
175 
175 
I75 
50 

175 
50 
175 

175 
50 

175 
175 
50 
175 

0 
0 

162582 
0 

69148.8 
342804 

0 
0 
0 

9°C’ . iJJP4.4 
J46626 

0 
197347.5 
163170 

541724.4 
308823 

2331 4.2 
’;02702.4 
b79434.4 
121000.9 
3!8?25.6 

9777.6 
3748.9 

0 
34Bc34.5 
19454.4 
334 187.8 
265526.1 
23587.2 
37485 

0 

644448 

TDTAL TONNES FUR T H I S  SECTICN : 635024.9 



LOST-FOX ARE4 : RESOUSCE CALCULATIONS Decerber 1985. RER3000 

SECTION : 3000 N 
RESOURCE TYPE :REASLISED 

SiPY 
NARE 

---- 

P 
O 
N 
H/N 
RU 

r(l 
L/H 
L 
K/L 

Y 

I 
I 
I 
I 
I 
I 

H/ I 
H 
H 
H 
PH 
su 
61 
s1 
6 

F l 6  
F 
F 
E 
E 
D 
C 
E 

b! 

I 

3; 12 
EX12 
am: 
93091 
85031 
85030 
85032 
E5012 
us013 
@SO01 

83001 
95913 
3 0 0 1  

m - -  

a x 0 1  
e;001 
$50 13 
25001 

moi 
aso 13 
65020 
9 3 0 1  
85020 
a5020 

1.37 
1.49 
0.98 

5.51 
4.54 
3.98 
5.47 
3.21 
6.16 
4.38 

4.54 
4.37 
2.15 

3.93 
2.25 
0.65 
0.94 

4.79 
4.21 
1.91 
1.32 
4.74 
1.19 

1. B 
1.68 
1.68 

i.68 
1.68 
1.69 

1.58 
1.68 
1.68 

1.68 
1.69 
1.68 

1.68 
1.68 
1.68 
1.68 

1.59 
1.68 
1.68 

1.68 
1.68 

1.68 

1.68 

4,: 

38 0 
90 

130 
60 
275 
134 
325 
255 
130 

593 
250 
190 

740 
720 
29 0 
190 

575 
290 
425 
500 
450 
350 

25 
250 
250 

251 
250 
250 
250 
“0 
250 
250 

253 
250 
250 

250 
250 
250 
250 

250 
250 
251 
250 
250 
253 

23Cl 
237894 
32923 

0 
300945 
11 4497 
459690 
21Bb62 
439165 
659736 
:49524 

Q 
934332 
458950 
171570 

0 
1221444 

79170 
75012 

0 
1156785 
512770 
340935 
277200 
915768 
174930 

0 

b30400 

TOTAL TONNES FOR THIS SECTION : 10121097 



LOST-FOX RREII : RESOUfiCE C4LCULATIONS Deceaber 1985. 

SECTION : 3250 N 
RESOURCE TYPE :!!EAStrRED 

SEA!! 
NAHE 

-_-- 

P 
O 
x 

H/N 
flu 
41 
L!H 
L 

K!L 
1! 
J 
1 

!!I 
H 

PH 
SU 
6 
F/G 
F 
F 
E 
D 
C 
B 

1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.69 
1.68 
1.68 
!.68 

850!6 J. J5 1.68 330 1 75 

E50 16 b .  75 1.08 325 175 

85015 r . 3  1.68 345 175 
850!6 0.75, 1.63 320 175 

85015 2.73 1.68 570 175 
95016 2.13 1.08 J'40 175 
85015 2.22 1.68 340 175 
a5016 2.41 1.69 540 175 

r e  

i . s a  

!.!A 

1.68 

1.69 
1.68 

0 
. 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 

538461 
0 

644062.5 
0 

131859 
i 4 u J . -  

0 
457493.4 

221911.2 
24Q003.6 

0 
0 

- 7-7 3 

2 i m . e  

REA3250 

seams >=0.51 

TOTAL TONNES FOR THIS SECTION : ?5229?8.7 

? 



LOST-FOI AREA : RESOURCE C!lLCULATlOt(S Decenber 1985. tlEA3350 

SECTION : 3350 N 
PESOURCE TYPE :HEASLIRED 

P 
0 
N 

W N  
RU 

R 1  
L/F 
L 

X l L  
K 
J 
I 
I 

ill I 
il 
PH 
6u 

6 
F/6 
F 
F 

E 
D 
c 
E 

? - 

850 i 4 
350 1 b 

65015 
8501 b 

5.46 
5.55 

1.3 
0.78 

2.73 
2.13 
0.?5 
2.22 
2.4! 

1.68 100 75 
1.68 250 125 

1.68 5E5 125 
1.68 240 125 

1.68 566 125 
1.58 235 125 
i.68 135 125 
1.62 230 125 
i . b 8  240 125 

0 
:r 
0 
a 
a 
0 
0 
0 
0 
0 
0 

bB796 
291375 

0 
1 
0 

1 3 2 4 5  
398 16 

0 
321CbB 

105115.5 
26932.5 
107226 
!2!464 

0 
0 

XTAL TONNES FOR THIS SECTIQN : l?la178 



2.73 
z.71 

! , i.8 

1 * 3 

! . t.5 
I .63 
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6 *c i i J  

12: 

125 
125 

125 
4 -c 
iLJ 

i ?C iiJ 

! 25 

! 25 

! 25 

! ?T 
1-1 

! ?T 
1-1 

T E A L  TONHES ;OR T H I S  SECTIDN : 



i 

LUST-FOX AREA : RESOURCE CALCULATIONS Decerber 1985. 

SECTID# : 3500 N 
RESDURCE TYPE : IlD!CG?ED 

SEAM 
NAK 

---- 

P 
D 
n 

#/!4 
nu 
!!l 
Lr!! 

L 
K/L 
!! 
J 
I 
I 

H/I 
H 
H 

Ft! 
6 U  
51 
F16 
F 
F 
F 
E 
E 
D 
5 
C 
E 

a5oi4 
85021 

8501 4 
95.321 

850 15 

a5015 
a5014 
85921 
a50 15 
95021 

85016 
a5018 

5.46 
1.51 

2.09 
5.55 

1.3 

2.73 
2.71 
3.43 
0.75 
l.!! 

2.41 
1.89 

1.68 

1.68 

1.68 
1.69 

1.68 
1.58 
1.68 
1.68 
1.68 
1.68 

1.68 

1.68 
1.68 
1.68 
1.68 
!.68 
1. 6e 
1.68 

1.68 
1.68 
1.68 
1.68 
1.68 

1.68 
1.68 

i.6a 

!.5a 

1.58 

1.68 

-Jr 
J20 

190 

jao 
140 

145 

i a0 
! 65 
220 
135 

470 
220 

300 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

200 642006 
200 54096 

0 
200 337075.2 
200 261072 

0 
209 !043?6 

0 
0 

2!!0 !65110.4 
200 150242.4 
200 253545.6 
200 43092 

200 311 167.6 

0 
0 

200 182448 

200 178: 47. 2 

2??24?0.4 TOTAL TOI;NES FOR TH!S SECTlDN : 

INb3500 



IND3750 

! 
! 

H/I  
H 
H 

FH 
63 

si 
F / 6  
F 
F 
E 
D 
C 
E 

850 1 8 
8Sc121 

85018 
3502: 

65018 
85021 
15021 
@5018 

2. b! 1.68 
1.61 1.68 

1.68 
3. b3 1.68 
5.55 1.68 

1.68 
1.61 
1.69 
1.68 

5.02 1.68 
3.43 1.68 
1.91 1.68 
1.99 1.68 

!.&a 
1.68 

35 
10 

300 
50 

269 
175 
175 
320 

0 
0 
0 
0 
0 
0 
0 
0 
0 

c! 

6752 L JO 

0 
250 457380 
250 11 6550 

0 

0 
0 

250 657384 
250 252!05 
25@ 133035 
250 254016 

0 
0 

e 

m 7  ?C i Jo 

qr 

e 

TOTAL TDYNES FOR THIS SECTION : t 91 5599 



LOST-FOX FIRE# : FESOURCE CRLCULATIONS Dece.aber 1955. 

SECTION : 1250 N 
RES@L!?CE TYPE : INFEFISEI! 

J 

I 
I 

ii! I 
Y 
H 

PH 
5 U  

51 
F i G  

F 
E 
D 
C 
B 

1.51 1.68 
2.17 1.68 

1.35 1.58 
! . 2  1.68 

!.A2 !.69 

1. i?@ 1.68 

!NF1250 



LOST-FOX ME9 : RESflUFtCE CALCULI?TICNS Dpcesber 1%. INF 1500 

i 

i 
i 

i 
i 

c 

SECTION : 1500 N 
RESOURCE TYPE : INFEgRED 

SEA!! 
N M E  

P 
0 
U 
N 
N 

Rl 
H 
n 

Yl 
I/!! 

L 

nu 

L 

K/L 
i! 
K 
K 
J 
I 
I 
I 
I 
I 

H / I  
H 
H 
ii 
H 

PH 
6u 
5i 

F/6 
F 
E 
D 
C 
B 

SEA8 
THICKNESS 

( I )  
--------- 

1.5: 
1. 6 

? . I?  
!.B4 
1.65 

! . 2  
i5.48 
3. ?b 

1.62 
4.57 

1.C8 
4.47 
3.47 
2.56 
4.74 
:,<I3 

5.68 
!.75 
5.43 

4. O P  
2.25 
3 .43  
3.98 

0. as 

-_------- 

SPEC IF I C 
594VITY 
( t / e 3 )  

-------- 

1.68 
1.68 
1.66 
1.68 

1.69 
!.5B 
l * b B  

i ,5a  

1.68 
1.68 

1.69 
!.69 
1.68 
1.68 
1.68 
!.&B 
1.b3 
1.68 
1.68 

1.63 
i.69 
1.68 
i.63 

1.68 

-------- 

250 
250 
250 
250 
250 
250 
250 
250 

250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 

259 

T O T K  TCNNES 
S E M S  >=0.5r 

TOTGL TCNWES FDA THIS SECTION : !7636535 



i: 
K 
K 
J 
I 
i 
i 
7 

! 
8,': 
u 
f! 
u 
!! 
Pu 
61 

F;5 
F 
F 
F 
E 
E 
D 
c 
3 

r i  ci 

4. t? 
5.1 

3. 47 
3.56 
4.34 
5.66 
5.04 
i . 7 5  
5.4; 

4. $8 

5.  a 
3.43 

3.98 

0.97 
0.89 

0. 66 
1.03 
1.07 
2.34 

1 

--------- 

1.56 
1.68 
1.63 
1.68 
1.65 
!.b8 
1.58 
1.58 
1.58 
1.68 
1.68 

1.53 
1.68 
1.68 
1.68 
1.69 
1.08 
1.69 
!.68 
1.58 
1.69 
1.68 
! . be  

1.68 
1.63 

: .ha  

i.sa 

-------- 

30 
70 

430 

200 
789 

425 
125 

465 
125 
JQ? 

1 3  
760 
740 
1 70 
4i0 
500 

750 

! 60 
465 
215 
?40 

80 
1140 

410 
140 

1175 
90 

1140 

CIM 
"I 1 

250 
250 
253 

250 
750 

250 
259 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 

250 
250 

250 
250 
250 
LJ0 

250 

-C 

TOTAL TIINNES FOR THIS SECTION : 16519 124 



SECTInW : 2000 N 
RESOilECE TYPE : INFERRED 

SEA?! 
NAtrE 

P 
z 
O 
N 

!!!N 
!I 
n 
tr 

n1 
Li?! 
L 
L 

Y!L 
K 
K 
K 
J 

I 
I 

H! I 
H 
H 

PH 
51 
El 
F16 

F 
F 
F 
F 
E 
E 
E 
D 
C 
9 

1 

n r  # in u:A .Dhu f E M  S P E C I F I C  SEAR WIDTH ? E 4 L  TONNES 
D R I L L  TH!CYNECS GEAVITY LENGTH INFLl iENCE S E A S  >=0.5m 

lt!a3) ! B! (3) 

1.55 
1.69 
1.68 
1.68 
!.69 
1.68 
1.56 
1.64 
1.68 
1.68 
1.63 
1.oe 
i.58 
'1.68 
1.69 
!.A8 

1.58 
1.53 
!.A9 
1.56 
1.08 
1.bS 
i.69 
1.69 

1.68 
l.b6 
1.69 
1.68 
1.5B 
!.68 
1.68 
1.68 
1.68 
1.68 
1.68 

!.ha 

1.66 

-------- 

95 
290 
-'I= 
2LJ 

2?5 
30 

5r:g 

TF-3 d 
250 

i?0 
2bO 
650 

1010 
3 0  
Z? 0 
305 

3?0 
4?? 

f 140 
250 
7% 

120 

205 
71? 
310 
135 
??5 

610 

TOTAL TONNES FOR THIS SECTION : 14546700 



LOST-FDX FIRE4 : RESOVRCE CbLCULATIZNS Cecenber 1985. 

SELTIDN : 2250 N 
RESOURCE TYPE : IYFERRED 

SEW 
NAUE 

---- 

P 
D 
N 

u; N 
t! 

11 
L/U 
1 

KiL 
I! 
Y 
J 
I 
I 

I 
H/ I 
H 
Y 

PH 
ij 

61 
61 
61 
r i 6  
F 
F 
F 
F 
E 
E 
E 
D 
C 
e 

8 

250 10 

95005 

95c05 
B50! 1 
94006 
P5024 
84006 
35937 
a501 1 

95024 
85017 
84n07 
85306 

85017 
34007 

850Db 
8308 
65017 
84007 
85006 
95017 
94007 
R502il 
85020 

a m a  

3.76 

0.41 

7 1  .' . 1 
:. 47 
3.56 
6.45 
5.34 
J. J7 
1.75 

4 - 4 2  
4.67 
2.98 
3.45, 
0.67 
0.97 
0.88 

3.1 
0. b6 
1.95 
1.07 
0.91 
2.34 

1 
9.74 
1. : 9  

c 7  

1.69 

1.68 

1.68 
1.68 
1.6P 
1.68 
1.58 
1.69 
1.68 

1.68 
1.68 
1.61 
1. S8 

1.68 
1.68 

1.68 
1.68 
1.68 
1.68 

1.68 
1.68 
1.65 
1.68 

i.be 

1.68 

20 

45 

50 
55 

210 
4 5  
235 
170 
95 

150 
90 
440 
350 

5il 
315 
255 

450 
45 
270 
600 
430 
145 
450 
1370 
I 4a5 

1?5 

175 

. I  ' 7 5  

175 
175 
175 
175 
175 
!75 

175 
175 
175 
175 
175 
175 
175 

175 
! 75 
175 
175 
175 
175 
175 
175 
175 

0 
0 
0 
0 

n 
0 

6076.; 
0 

45570 
56 109.9 

2iVO4.1 
85333.5 
34S21Z.6 
26P32.6 
45877.5 

0 
293742 

.4,49;.a 
3691P1. b 
1 lE!% 9 
W831.7 
6 6 7 X .  3 

0 

8731.8 
15m3.4 
395748 

1 i W ? .  7 
99754.2 
132300 

1909177.2 
519547.1 

0 

7 3 2 5 ~  a 

1 m a  . 2 
7 c  

4ioi3n 

TOTFIL TCNNES FOR TtiIS SECTION : 5890833. P 



4419355.5 



L35T-FDX AREA : RESOURCE CRLCUL41IONS Oecember 1985. 

S E C T I D Y  : 2500 H 
RESCLIRCE TYPE : I Y F E R P E D  

SE4f 
NRUE 

---- 

P 
0 
!4 

B/N 
l U  
81 
Lit! 
Y I L  

K 
K 
3 
I 
I 
I 

H/! 
H 
H 
H 

PY 
S1 
F/ii 

F 
F 
F 
E 
E 
E 
D 
c 
e 

1.58 

3.93  
3.47 

4 .9  
3. 86 
4.28 

b.41 
3.38 
2.15 
2.?@ 
0.91 

3.1 
1.?3 
1. <I? 

0.91 
2 . 3 4  

1 
4.74 

1.68 

1.68 
1.69 

1.69 
! . b e  
1.61 

1.68 
1 I be 
1.68 
1.61 
l , b 8  

I I CIB 
1.69 
1.68 
1.M 
1.68 
1.58 
1.69 

25 

55 
:0 

125 
45 

TO0 

40 
250 

-C iJ 
T T r  LJJ  

15 

65 
25 
329 

25 
15 

1 85 

aio 

150 

150 
i 50 

I50 
150 
15D 

1 50 
150 
I f0  
150 
:So 

150 
150 
1 59 
150 
I50 
150 
1.50 

0 
0 

9954 
D 
0 
0 
lj 

0 
54409.8 

43722 
a 

1 5 4 3 0  
43772, t  
33113 

0 
bb612 .8  

250740 

247916.8 
7 4 3 .  8 

0 
5 0 7 9  
12159 

16284. 9 
42424.2 

14742 
37PO 

9b7529.9 
0 
0 

40635 

V T b L  TBYrlES FOR THIS S E C T I O N  : 3 2 2 3 3 7 . 4  



LOST-FOX APEA : RES!IURCE CALCULAT!DK5 Decerber 1085. 

SECT?ON : 2550 N 
SESOURCE TYPE : IHFEFIEEI! 

P 
0 
N 

;S/H 
YU 

n! 
L!!! 
urL 

K 
K 
K 
! 
I 
! 

H!! 
H 
H 

f H  
61.1 
61 
F/S 

F 

F 
F 

E 
E 

I! 
D 
C 
B 

E 

E 

r 
t 

SEA?! 
TH I CKYESS 

(II! 
--------- 

1 

3.1 
3.93 
2.47 
4.?8 
3.35 
1.75 

4.67 
3.?8 
-? 33 &. I 

7 *  
J. I 

:.21 
4.21 
!.07 
I,?! 
O.?! 
2.34 

1 
0.74 
2.41 

--------- 

SPECIFIC SEA!! WIDTH TGTAL TOHNES 
GRAVITY LENSTH !NFLIJEHCE SEA% >=O.S i  
(t/r3) ir) !I) 

1-68 
1.68 cr JJ 125 
1.68 
I.52 
! .bE 
!.55 
1.58 
!.a 
1.56 ! 5  .- I75 
1.68 55 f 25 

! ?5 1.58 5 .& 
1.65 ! 5  ." 125 
1.62 70 125 
1.58 
!.65 15 125 
1.68 200 125 
!.bE 155 125 
!.63 
1.68 

75 ! .be ;rJ 

1.68 40 125 
! .be !0 : i d  

1.53 4@0 ! 25 
1.59 50 1 id 

1.68 65 125 
1.68 225 liJ 

1.69 620 125 
1.68 1050 125 
! ,b8 !54@ 125 
i.68 
1.68 

1.68 70 iwi 

:.a 
Tr 

* ir 

! ?r 

< 9C 

0 
! 1550 

0 
0 
0 
0 
0 
0 

0765 
W?!. 5 

0 
5220 

12150 

0 
1471rj.5 
! b7! 60 

?by'?? 
5 
0 
0 

!367! 
35364 

5841 
80390 
20055 

12421.5 
14004? 
130200 

1055 124 
830004 

0 
0 

7c.r c 
,J:2J 

I N F 2 6 5 0  

TOTAL TDNNES FOR T H I S  SECTION : 2724208.5 



LOST-FOX AREA : FESOUECE CALCULATIONS December 1965. INF2750 

SECTION : 2750 N 
RESDURCE TYPE : INFERRED 

: 1 
I : 

I 

i 
I 

i 
> 

! 

3EAN 
#AYE 

P 
0 
n 

Y/N 
nu 
El 
L/1! 
L 

K!L 
v 
J 
! 

Liii 
u 
H 
FH 
FH 
EU 

61 

F 
E 
E 
E 
D 
D 
C 
c 
B 

SERN 
THICKNESS 

!I)) 

--------- 

1 

4.38 

3.?6 
6.4; 
3.28 
2.09 

1.07 
1.71 
2.14 

1 
4.74 
?. 4! 
1.10 
0.51 

---_----- 

S@EC!F!C SEAH WIDTH TOTAL TDNNES 
G R A V I T Y  LENETH INFLUENCE SEAMS !=0.5r 
[!!!G (I! (I! 

1.kE 
1.68 145 175 
1.63 
1.69 
1.69 
1.69 
!.68 
1.68 
i.68 
!.68 
1.59 
1.69 &I" ?Til 175 
1.68 
1.68 20 175 
1.69 140 175 
1.69 115 175 
1.69 225 i 75 
1.68 
1.69 
i .62 
1.68 b25 1!5 
1.68 200 ! !5  
1.58 250 !75 
i.68 3 0  175 
!.69 790 ! 75 
1.b9 155 i 75 
1.66 770 i!5 
f.68 420 175 
1.oe 

T X A L  TOYYES FOR THIS SECTION : t06! 2n 1. ? 
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LOST-FDX AREA : RESOIIRCE CRLCYLRT10:iS December 1085. 

SEC;IDN : 3250 N 
R E X U R C E  TYPE :INFERRED 

SEAN 
NAFE 

F 
I! 
N 

R!N 
R 

11 
Li!! 

L 
K/L 
K 
J 

H! f 
H 
H 

PH 
EU 

6 
6 

51 
i16 
F 

i 
E 
E 
E 
D 
D 
C 
c 
B 

r 

E 

SEkN SPECIFIC "JAR Y!JTH T X A L  TONNE5 

1.68 
1.68 
1.68 
1.62 
1 .6B 100 175 
:.as 
1.58 
1.63 110 175 
1.68 
1.68 
1.68 
1.68 
1.69 
1.68 !6? 175 
1.68 106 175 
1.68 
1.63 
1.68 60 175 
!.58 b5 175 
1.56 240 175 
1.68 05 175 
1.65 
1.68 ;0 : / J  

1 . a  900 I75 
1.68 2:@ 1?E 

175 1.68 JJ 

1.68 255 i75 
1.68 1610 175 
1.68 110 175 
1. b8 1060 175 
1.68 4!5 175 

4 l S  

4 l C  1.63 1 b5 1:J 

Tc 

1.68 

seams >=0.5m 

TOTAL TOYNES FOR ?HIS SECTION : ;am:  7.  : 



LOSY-FOI 4REP : RESllURCE C A L C W T I C Y S  Dgcesber 1985. INF3350 

1 

SECTION : 3350 N 
RESOURCE TYPE :INFERRED 

S E M  
NAME 

i 
H/I 
!i 

?y 
6 
6 

Fi6 
F 
F 
F 
E 
E 
E 
D 
D 
a 
C 
c 
B 

2.24 

1.37 

5.46 

2.89 

1.3 
0 .79  

2.13 
4.21 
4.21 
l.?l 
0.95 
2.22 
4.74 
1.89 
2.41 
1.1? 
0.51 

--------- 

1.63 

1 I 68 

1.63 

1.68 

1.68 
1.68 

1.68 
1.63 
1.68 
1.58 
l .b8  
1.69 
1.63 
1.68 
1.68 
1.68 
1.68 

-------- 

60 

220 

60 

E [ l O  

15 
99 

165 
15 

170 
135 

15 
295 
755 
360 
290 

1 3 5  
370 

125 

125 

! 25 

125 

125 
125 

125 
125 
125 
125 
t 25 
125 
125 
125 
125 
1 3  
125 

TOTRL iONNES FOR iHIS SECTION : 

TOTAL TGNYES 
SEPPS >=8.5s 

------------ 

0 
3 
3 
0 

2 8 x 4  
0 
3 

bX?4 
3 
0 
3 

$8796 
0 

175560 
Q 

4095 
1 !272 

0 
73804.5 
31'943.5 
15XS7 

54148.5 
2SP2.5 
137529 
751527 
142E84 
1467bQ 

271141.5 
39621 

0 

;earns W.5r 

2154St4.5 

70 



LOST-FOX AREA : RESCURCE CALCULATIONS December 1985. INKS00 

SECT!ON : 3580 1y 

RESOERCE TYPE : INFEERED 

SEd! SF'ECIFIC 
THICKNESS ERCI'JITY 

!a; it!r51 

1.68 
1.68 
1.68 
1.68 
1.68 
1.68 

1.3? 1.68 
1.58 
1.68 
!.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.58 
1.08 

3.43 1.65 
1.81 1.68 
4.74 !.68 
1.85, 1.68 
2.41 ! . 6 8  
1.17 !.68 
0.51 1.66 

1.68 

1 LC . . "" 
75 200 

T P T I  :;:nL TOYHES '!FS 
SEAMS ':=0.5r 

0 
0 
0 
0 
0 
0 
0 

a114 
0 
c 
0 
0 
i' 
0 
0 
0 
0 
0 

107485. 6 
2 5 M E  

414080.4 
33?7?b. 4 

125049.6 
342!2 

0 

7 c-l 

4 2 0 1 ~ .  a 

seams i=@.5m 

TOTGL TONNES FOR THIS SECTIOY : 1745704.8 



LOST-FOX AREA : RESDUECE CALCULRTIDNS Decesber 1985. INF3750 

f - fC  SECTIGW : J J J O  N 
RESOURCE TYFE : INFERRED 

F 
D 
N 

#!N 
nu 
n! 
L!?! 

I 
b 

K/L 
K 
J 
I 

HI! 
H 
PI! 
GU 

61 
F/5 
F 
F 
E 
D 
D 
C 
E 

1.68 
1.68 
I.63 
!.69 
1.a 
1.58 
1.63 
1.68 
1.68 
!.69 
1.68 

!.A3 
!.53 
! . h e  
!.68 
1.68 
1.69 

1.58 

250 
z'Jfi2: 3.4: 1.53 ?0 258 
85021 1.31 1.68 !60 250 
m a  1.E9 1.53 670 250 
35c;b 2.41 1.68 215 750 L I  

t 7 C  8 3 ! E  5. I)= !.a IdJ 

250 7 C  35010 I). 51 1.55 i J  

:.be 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
9 
n 
0 
0 
0 
fJ 

341134 
129554 
121632 
53!846 
217623 
16065 

0 
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Underwood McLellan Ltd. 
17007-107 Avenue 
Edmonton, Alberta T5S-lG3 
Telephone 483-7722 
Telex 037-2537 

v 

1984 10 22 

G u l f  Canada Resources I n c .  
1 6 t h  F l o o r .  401 - 9 t h  Avenue S.W 

( 1  

8408-033 

~~ 

CALGARY, A i  b e r t a  
T2P 2H7 

ATTENTION: V i r g i n i a  Ouford 

Dear Madam: 

RE: KLAPPAN PHOTO CONTROL PROJECT 

Enc losed  p l e a s e  f i n d  one m y l a r  and s i x  p r i n t s  o f  t h e  above p r o j e c t .  
A t t a c h e d  w i t h  t h i s  l e t t e r  a l s o  i s  a c o o r d i n a t e  l i s t  o f  p o i n t s  1 t h r o u g h  
32. We w i l l  be m a i l i n g  you marked photographs  a t  a l a t e r  d a t e .  

Yours t r u l y ,  

UNDERWOOD McLELLAN LTO. 

DEPARTMENT HEAD, SURVEYS 

AMH/ma 
e n c l .  

c c :  Jack Byrne, WPL 

Consulting Engineers and Planners 



S t a t i o n  

K1 app 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1  

32 

GULF CANADA RESOURCES LTD. 
KLAPPAN PROJECT 

UTM COORDINATES AN0 ELEVATIONS I N  METRES * 
Northing E a s t i n q  E l e v a t i o n  

6339433.211 

6340897.393 

6342815.874 

6341503.659 

6341088.498 

6340737.487 

6343063.628 

6345272.975 
--  

6347687.715 

6345715.207 

6344832.174 

6343496.744 

6345190.849 

6346976.376 

6345269.690 

6341132.813 

6340334.972 

6344270.491 

6345007.754 

6344204.341 

6339479.518 

6338541.544 

6339785.320 

6340630.794 

6342626.804 

6343433.249 

6342040.981 

6340796.856 

6343925.902 

6346767.041 

6341344.971 

500643.617 

507374.673 

510040.538 
512501.886 

518803.258 

514811.910 

516563.742 

516202.608 
-- 

512369.102 

510307.729 

513143.108 

512666.846 

509299.578 

504508.437 

507316.999 

510994.446 

510000.851 

503573.099 

502770.057 

505825.139 

517156.377 

518458.029 

518551.382 

520345.585 

520852.154 

519098.335 

518166.514 

517163.784 

504432.361 

510543.015 

519121.156 

2055.97 

1992.14 

1947.74 

1900.64 

1773.20 

1262.00 

1212.65 
1288.05 

1306.85 

1315.81 
1487.85 

1463.37 

1507.48 

1498.83 

1303.43 

1545.35 

1939.06 

1997.74 

1653.69 

1450.28 

1363.45 

1839.07 

1496.82 

1907.65 

1786.62 

1435.48 

1295.91 

1345.36 

1447.85 

1380.27 

1848.14 

1407.39 

1715.51 

Combined 
F a c t o r  

0.9992773 

0.9992873 

0.9992942 

0.9993016 

0.9993217 

0.9993099 

0.99933C6 





PHOTOGRAPHIC CONTOL SURVEY AT KLAPPAN SITE .......................................... 
The above said survey was undertaken by the undersigned in order 
to tie in existing targets set by others. The field work was 
commenced on the afternoon of September 5, 1985 and completed on 
September 10, 1985. During the course of this survey a total of 
66 stations were set, of which, 59 were targetted. The remaining 
7 stations were set as traverse stations. Each station was marked 
by an iron bar; a metal tag number was wired to same which 
corresponds to the station number indicated on the plan and 
list ing . 
The survey was set up to include, into loops, as many stations as 
feasible, but, do to the time of year it was decided by myself 
that it would take far to long to include every target in a 
closed loop so  many of them were cut in from main stations as 
sideshots. Although this method is very fast it doesn't allow for 
any checking and, as such, leaves room for gross error. 

Much of the existing control, set by others, had to be retraced 
because it was not marked or numbered for ground identification. 
This caused an uncertainity which required verification by survey 
and, I would point out, added about a day to the length of the 
survey. 

The survey itself was run with two Wild T2S for angulation and a 
Wild DI4L for distance measurements. Horizontal angles were read 
a minimum of six times (three on each face) while the distances 
were read in both feet and metres for checking purposes. The 
elevations were determined by reciprocal vertical angles read a 
minimum of four times (two on each face). The resulting 
horizontal closures ranged from a prcision of 1 in 298000 to 1 in 
50000. The average vertical adjustment for any one leg was just 
under 0.030 metres. Our co-ordinates are derived from the 
existing station number 21 (our number 71) because of its 
location so close to the mine. The bearings were derived from the 
UTM grid bearings between this station and old station 2 (our 
station 72). The elevation were also derived from old station 21. 

Respectfully submitted by 
McWilliam, Whyte, Goble & Associates 

, 

- 
Dale Keown B.C.L.S. 



STATION 

7 4  
7 5  
7 6  
7 7  
7 8  
7 9  
8 0  
8 1  
8 2  
8 3  
8 4  
8 5  
8 6  
8 7  
8 8  
8 9  
9 0  
9 1  
9 2  
9 3  
9 4  
9 5  
9 6  (T) 

NORTHING EASTING ELEVATION 

----------- 
6 3 4 4 2 4 5 . 6 4 5  
6 3 4 5 0 0 7 . 9 0 7  
6 3 4 5 8 6 2 . 6 3 3  
6 3 4 6 9 1 4 . 9 5 7  
6 3 4 9 0 9 0 . 6 2 9  
6 3 4 4 4 3 1 . 7 3 9  
6 3 4 3 1 0 5 . 0 7 4  
6 3 4 0 9 5 6 . 0 6 9  
6 3 4 4 2 0 4 . 3 4 1  
6 3 4 2 8 1 5 . 8 7 4  
6 3 4 4 6 1 4 . 0 9 9  
6 3 4 3 4 9 6 . 8 1 4  
6 3 4 1 5 0 3 . 6 8 3  
6 3 4 0 8 9 7 . 3 6 8  
6 3 4 1 1 3 2 . 8 4 9  
6 3 4 3 2 8 0 . 4 9 6  
6 3 4 4 3 4 1 . 0 1 3  
6 3 4 4 0 4 9 . 3 8 9  
6 3 4 3 9 2 3 . 9 8 0  
6 3 4 2 3 6 2 . 6 5 7  
6 3 4 2 2 0 6 . 6 3 2  
6 3 4 0 3 3 4 . 9 8 6  
6 3 4 1 2 2 8 . 7 9 7  
6 3 4 4 2 4 7 . 8 0 1  
6 3 4 3 9 2 5 . 9 0 2  
6 3 4 3 4 7 8 . 3 5 7  
6 3 3 9 6 1 0 . 8 9 0  
6 3 4 4 2 7 0 . 3 5 1  
6 3 4 4 1 3 4 . 0 6 1  
6 3 4 2 1 9 1 . 9 9 5  
6 3 4 0 4 7 1 . 5 2 4  
6 3 4 2 2 0 8 . 7 4 2  
6 3 3 9 7 3 6 . 9 7 1  
6 3 3 8 5 4 6 . 1 5 6  

---------- 
5 0 4 8 0 6 . 9 5 2  
5 0 2 7 7 0 . 1 2 9  
5 0 2 9 5 1 . 6 1 1  
5 0 2 8 0 7 . 3 8 3  
5 0 8 4 8 9 . 0 2 8  
5 0 5 3 4 2 . 9 3 3  
5 0 4 3 0 9 . 1 1 9  
5 0 5 0 7 7 . 9 6 0  
5 0 5 8 2 5 . 1 3 9  
5 1 0 0 4 0 . 5 3 7  
5 0 6 9 4 5 . 9 8 6  
5 1 2 6 6 6 . 8 4 9  
5 1 2 5 0 1 . 9 5 2  
5 0 7 3 7 4 . 6 8 4  
5 1 0 9 9 4 . 4 5 8  
5 0 8 0 4 7 . 6 2 3  
5 0 8 2 4 0 . 4 7 7  
5 0 7 0 5 6 . 3 8 9  
5 0 6 3 9 1 . 5 6 2  
5 0 6 2 6 6 . 1 1 2  
5 0 7 7 9 5 . 1 9 9  
5 1 0 0 0 0 . 8 7 5  
5 0 9 4 3 9 . 6 6 5  
5 0 5 6 8 3 . 5 1 1  
5 0 4 4 3 2 . 3 9 1  
5 0 4 6 5 3 . 1 6 0  
5 0 7 1 8 3 . 9 0 8  
5 0 3 5 7 3 . 1 9 0  
5 0 2 0 2 3 . 0 3 5  
5 0 1 8 2 9 . 4 6 8  
5 0 3 6 2 9 . 8 8 0  
5 0 3 9 5 0 . 8 3 8  
5 0 5 2 3 2 . 1 5 3  
5 0 5 4 7 8 . 9 2 2  

-----_- -- 
1 8 3 4 . 2 1  
1 3 6 3 . 4 0  
1 3 7 8 . 6 3  
1 4 1 5 . 7 0  
1 3 5 8 . 8 0  
1 6 7 2 . 8 6  
1 7 7 5 . 9 4  
1 6 4 0 . 7 5  
1 8 3 9 . 0 7  
1 9 4 7 . 5 6  
1 7 5 3 . 7 3  
1 5 0 7 . 2 6  
1 9 0 0 . 6 8  
1 9 9 1 . 9 5  
1 9 3 8 . 6 1  
1 5 7 9 . 4 9  
1 5 5 5 . 2 9  
1 6 9 1 . 1 1  
1 7 3 0 . 0 0  

1 6 9 3 . 3 2  
1 8 3 8 . 9 6  
1 8 4 8 . 0 8  
1 8 2 4 . 1 3  
1 7 6 9 . 9 0  
1 4 5 0 . 0 9  
1 4 2 3 . 2 7  
1 4 3 2 . 8 6  
1 5 4 3 . 6 1  
1 6 5 4 . 8 7  
1 5 7 7 . 6 6  
1816 .15  

COMBINED 
FACTOR 

. 9 9 9 3 1 3 2  

. 9 9 9 3 8 6 7  

. 9 9 9 3 8 4 3  
- 9 9 9 3 7 8 5  

- - - - - - - - - 

. 9 9 9 3 8 8 2  

. 9 9 9 3 3 8 6  

. 9 9 9 3 2 2 3  

. 9 9 9 3 4 3 5  

. 9 9 9 3 1 2 6  

. 9 9 9 2 9 6 4  

. 9 9 9 3 2 6 1  

. 9 9 9 3 6 6 1  

. 9 9 9 3 0 4 5  

. 9 9 9 2 8 8 9  

. 9 9 9 2 9 8 1  

. 9 9 9 3 5 3 6  

. 9 9 9 3 5 7 4  

. 9 9 9 3 3 5 9  

. 9 9 9 3 2 9 7  

. 9 9 9 3 4 3 5  

. 9 9 9 3 3 2 0  

. 9 9 9 2 8 8 6  

. 9 9 9 3 3 6 1  
- 9 9 9 3 1 2 6  
. 9 9 9 3 1 1 0  
. 9 9 9 3 1 4 8  
. 9 9 9 3 2 3 6  
. 9 9 9 3 7 3 2  
. 9 9 9 3 7 7 2  
. 9 9 9 3 7 5 7  
. 9 9 9 3 5 8 6  
. 9 9 9 3 4 1 2  
. 9 9 9 3 5 3 4  
. 9 9 9 3 1 6 1  



STATION 

___---- 
97 
98 
99 ( T )  

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 (T) 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

NOR~HI NG 

______--___ 
6338947.070 
6338727,733 
6336926.650 
6336935.965 
6337941.392 
6339101.086 
6339914.592 
6343063.610 
6343209.710 
6344583.688 
6346724.987 
6344812.937 
6344943.133 
6344832.289 
6347688.028 
6348548.447 
6346767.195 
6343997.192 
6346487.454 
6345715.214 
6345070.357 
6348222.449 
6349299.669 
6349144.450 
6346129.299 
6345003.992 
6348019.209 
6346245.159 
6346976.782 
6347039.274 
6347689.996 
6347598.721 

EASTING 

---------_ 
507203.307 
509282.290 
509655.454 
511463.440 
511481.855 
511877.968 
513089.111 
516564.047 
515441.454 
516011.253 
514898.940 
512664.795 
513854.405 
513143.217 
512369.031 
511454.321 
510542.912 
510587.175 
509020.672 
510307.769 
509744.670 
509443.509 
506915.591 
505227.306 
507644.512 
506874.830 
506779.438 
505140.840 
504508.486 
504942.472 
512367.982 
506153.551 

ELEVATION 

----_---- 
1637.91 
1600.46 
1707.75 
1378.15 
1604.62 
1877.54 
1792.90 
1212.54 
1285.21 
1305.78 
1270.33 
1486.67 
1440.07 
1463.29 
1315.71 
1326.96 
1407.14 
1666.15 
1416.27 
1487.62 
1555.46 
1343.85 
1330.61 
1281.72 
1448.66 
1646.36 
1337.59 
1395.20 
1303.43 
1322.68 
1315.75 
1332.60 

COMBINED 
FACTOR 

.9993442 

.9993506 

.9993339 

.9993859 

.9993505 

.9993079 

.9993215 

.9994136 

.9994017 

.9993988 

.9994039 

.9993693 

.9993770 

.9993731 

.9993959 

.9993939 

.9993812 

.9993406 

.9993793 

.9993685 

.9993577 

.9993908 

.9993923 

.9993997 

.9993740 

.9993429 

.9993912 

.9993819 

.9993962 

.9993933 

.9993959 

.9993919 

--------_ 

Note: ~ l l  stations are targetted except those indicated as traverse stations 
only by (TI. 
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/ 

v GULF CANADA RESOURCES INC. 

PLAN OF MAPPING CONTROL AT 
KLAPPAN MOUNTAIN, B.C. , 

S C A L E .  I :  25,000 

LEGEND 

~ ~ - 8 d i u s t e d  troveme 
A- - __ -Side shot 

-A11 stotlonr m r k d  by I m  tjorl except 0s noted) 
- Stotron numbers in brakets  ore ex#shng control numbers by others 
- A l l  srottons ore rdentrf!ed on ground by mar01 tog  numbcr 

M~W,llam,Whyte,Goble 8 AssalotOS 
8 C Lmd S u r v e y o r s ,  

Prrnce George- Kombops - Smithers-Solmon Ann 

REF NO 2832 
- 







GULF CANADA LlNJTED 
Sample #5952 

BASIC STATISTICS 

Number of Observations ............................ 100 
Mean Maximum Reflectance (Romax) ... % 2.43 
Standard Error of the Mean ....................... .02 
Coefficient of Variation ........................... % 6.80 
Variance.. .. .. . .... ... .. .... ..... . . ... .. . . . . . . . . . . . .0273 
Standard Deviation .................................... .I651 
Skewness .................................................. -.0488 
Kurtosis ...................................................... 2.2544 

CELL STATISTICS 

Cell Lower Number of Frequency 
Number Limit Obse~ations ( % ) 

VlTRlNlTE TYPE DISTRIBUTION 

Vitrinite 
Type 



VITRINITE HISTOGRAM 

Gulf Canada Limited 
Sample #5952 
Mean Maximum Reflectance = 2.43% 

Maximum Reflcctancc ( Z ) 
-David E. Pearson & Associates Ltd. 

I 



GULF CANADA LIMITED 
Sample #5951 

BASIC STATISTICS 

Number of Observations ............................ 1 00 
Mean Maximum Reflectance (Romax) ... % 3.02 
Standard Error of the Mean ....................... .01 
Coefficient of Variation ........................... % 4.82 
Variance .... ... ...... .. .. ... .. . .. .. ... . . . . . . . . . . .0212 
Standard Deviation ............................... .I457 
Skewness .................................................. -.4830 
Kurtosis ...................................................... 2.4893 

CELL STATISTICS 

Cell Lower Number of Frequency 
Number Limit Observations ( % ) 

VlTRlNlTE TYPE DISTRIBUTION 

Vitrinite Frequency 
TY Pe ( % I  



VITRINITE HISTOGRAM 

Gulf Canada Limited 
Sample #5951 
Mean Maximum Reflectance = 3.02% 

m V) m Ln m m m m V) m m V) V) V) In 
0 U) m m N * CD m Q) N * LD m m N . 
N N N m m m m m * * * * * Ln V) 

M ~ x i m a m  Rc f ln . r .b~~r~ :  7 ) 
-David E. Peanon & Associates Ltd. 



FROM (MM> 

GCRI COAL D I V I S I O N  
================== 
SAMPLE I D  
S P L I T  SAMPLE I D  

PROJ I<PN BLI< L R  DS TRC85030 .................................... .................................... 
DATA TYPE (REAL,BORO,AVER,CALC> REAL 
DATE ANALYSED 20/09/85 
ANALYSIS B A S I S  TYPE ( A D ,  DB , AR ,EM 1 AD 

NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP S I Z E  (MM) 
X R F A C E  MOISTURE % 
rOTAL MOISTURE % 

E Q U I L I B R I U M  MOISTIJRE % 

RESIDUAL MOISTURE % 
ASH % 
VOLAT ILE  MATTER % 
F I X E D  CARBON % 

--- - -- 
_- - __ TOTAL SULPHUR % 0.39 
-- -- PHOSPHOROUS % - 4 -_- __ - __ CHLORINE (PPM> ----- 

S P E C I F I C  GRAVITY 1 - 4 6  
4-57 F S I  -- 6 - 

1 5 - 4 0  H G I  ___ _ 
1 3 - 5 2  C 0 2  % -- 6 -- 
6 6 - 5 1  

GROSS CALORIF IC  VALUE (MJ/I<G) 24-77 
NET C A L O R I F I C  VALUE (MJ/I<G> ,,A,, 

SAMPLE If l 07601 
SAMPLE PRODUCT I D  SF' I DATA TYPE ( REAL, BORO , AVER ,, CALC) REAL 
S P L I T  SAMPLE I D  U L  1 DATE ANALYSED 26/'l I ,435 

ANALYSIS B A S I S  TYPE (DAF,DB,AD> AD 

WATER % 4-57 
CARBON % 70.63 
HYDROGEN % I a 75 
SULPHUR % (1) , 39 
NITROGEN % 0-85 
ASH % 1 5 . 4 0  
OXYGEN % 6 A 4.1 



SAMPLE I D  0 7 6 0 1  
SAMPLE PRODUCT I U  S P I  DATA TYPE (REAL,BORO,AVER,CALCS REAL 
S P L I T  SAMPLE I D  #I DATE WALYSED 26 /11  /85 

O X I D I Z I N G  ATMOSPHERE 
I1  11 I1  I1  II I1  I1  I1 I1  11 I1  11 I1  I1  I1  11 I1  I1  I1  11 

I N I T I A L  TEMP,(C> 1 2 5 2 - 0  
SOFTENING TEMP,(C> 1 3 9 9 - 0  

HEMISPHERICAL TEMP,(C) 1423.0  
F L U I D  TEMP, ( C >  1 4 4 8 - 0  

REDUCING ATMOSPHERE 
11 11 I1 I1 I1  I t  11 I1  I1  I1  I1  I1  I1 II I1  II I1  I1  11 

I N I T I A L  TEMP.(C> 1 1 8 7 - 0  
SOFTENING TEMP,(C> 1 3 4 0 . 0  

HEMISPHERICAL TEMP.(C> 1 3 8 6 . 0  
F L U I D  TEMP, ( C 1  1 4 3 4 - 0  

NORMAL RANGES A L L  TEMPS, 
1000 ,0  >= VALUES <= 1 5 0 0 - 0  
OXIDATION TEMPS >= REDUCTION TEMPS 

SAMPLE I D  0 7 6 0 1  
3AMPLE PRODUCT I D  SP1 DATA TYPE (REAL,BORO.,AVEk,CALCj REAL 
S P L I T  SAMPLE I D  AM 1 DATE ANALYSED 26 /11  /85 

S I L I C O N  D I O X I D E  % (5102) 
ALUMINIUM OXIDE % ( A L 2 0 3  > 
FERRIC OXIDE % ( FE2O3 > 
T ITANIUM D I O X I D E  % ( T I 0 2 1  
PHOSPHOROUS PENTOXIDE % (P2QS) 
CALCIUM OXIDE % ( CAO 1 
MAGNESIUM OXIDE % ( MGO > 
SULPHUR TRIOXIDE % ( SO3 ) 
SODIUM OXIDE .% ( NA20  1 
POTASSIUM OXIDE % (1<2O 1 

90-0 <= TOTAL <= 1 0 0 - 0  



. FROM (MM> TO (MM> 

GCRI  COAL D I V I S I O N  HEAD 
================== ==== 
SAMPLE I D  07607 
S P L I T  SAMPLE I D  HD 1 

RELAT IVE  TO 
TOTAL SAMPLE 

--- 4 -- --- - -- 1 OolOO 

PROJ I<PN BLI< L R  DS TRC85036 

DATA TYPE (REAL,BORO,AVER,CALC) 
DATE ANALYSED 1 5 / 0 9 / 8 5  
ANALYSIS B A S I S  TYPE (AD,DB,AR,EM> 

NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO> ASTM 

TOP S I Z E  (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLAT ILE  MATTER % 
F I X E D  CARBON % 

--- -- __ -_ TOTAL SULPHUR % __ -_ PHOSPHOROUS % __ - -_ CHLORINE (PPM) 
S P E C I F I C  GRAVITY 

3 - 9 1  F S I  
1 8 - 9 4  H G I  
7.80 CO2 % 

67-35 

GROSS CALORIF IC  VALUE (MJ/I<GT 25-87 
NET C A L O R I F I C  VALUE (MJ/I<G> 

SAMPLE I D  07607 
SAMPLE PRODUCT I D  S P I  DATA TYPE ( REAL , bORO , AVER, CALC) REAL 
S P L I T  SAMPLE I D  U L  1 DATE ANALYSED 2 6 / 1 1  /85 

ANAL'YS I S  BAS I S  TYPE ( DAF , DB , AD ) AD 

WATER % 3-91 
CARBON . % cS9413 
HYDROGEN % .I , ?8 
SULPHUR % 0.42 
NITROGEN % 0-85 
ASH % 18 .94  
OXYGEN % 4-7.1 



SAMPLE ID 07607 
SAMPLE FRODUCT ID SP1 DATA TYPE ( REAL , BORO ,AVER , CALC REAL 
SPLIT SAMPLE ID - AFI DATE ANALYSED 26/11/85 

OXIDIZING ATMOSPHERE 
11 11 I1 I1 I1 11 11 I1 I1 I1 I t  I1 I1 I1 11 I1 11 I1 I1 I1 

INITIAL TEMP,(C) 1364.0 
SOFTENING TEMP,(C> 1423-0 

HEMISPHERICAL TEMP,(C> 1450-0 
FLUID TEMP, (C> 1472-0 

REDUCING ATMOSPHERE 
11 I1 II I1 I1 I1 I1 II I1 I1 I1 II I1 11 I1 I1 11 I1 I1 

INITIAL TEMP,(C> 1198.0 
SOFTENING TEMP,(C> 1252.0 

HEMISPHERICAL TEMP,(C> 1294-0 
FLUID TEMP,(C> 1439-0 

NORMAL RANGES ALL TEMPS, 
1000,0 >= VALUES <= 1500-0 
OXIDATION TEMPS >= REDUCTION TEMPS 

SAMPLE ID 07607 
SAMPLE PRODUCT ID SP1 DATA TYPE (REAL,BORO,AVER,CALC> REAL 
TPLIT SAMPLE ID AM I DATE ANALYSED 26/11 /85 

SILICON DIOXIDE % (SIO2) 
ALUMINIUM OXIDE % ( AL2Q3 > 
FERRIC OXIDE % ( FEZ03 1 
TITANIUM DIOXIDE % I TI02) 
PHOSPHOROUS PENTOXIDE % (P205) 
CALCIUM OXIDE % ( CAO ) 
MAGNESIUM OXIDE % ( MGO 
SULPHUR TRIOXIDE % ( SO3 
SODIUM OXIDE % ( NA20 > 
POTASSIUM OXIDE % ( I< 20 1 



3 C R I  COAL D I V I S I O N  SAMPLE PRODUCT PROJ I<PN BLI< L R  DS TRC8503Y 
.=p============ .................................... .................................... 

SAMPLE I D  0 7 6 1  0 SAMPLE PRODUCT TYPE (CLEAN,RAW) RAW 
SAMPLE PROWCT I D  -1 SAMPLE WEIGHT ( KG 1 -- - -- 

FRACTION S I Z E  FRACTION S I Z E  CUTPOINT YIELD/FRACTION% YIELD/FRACTION% 
FROM (MM) TO (MM) RELATIVE  TO 

TOTAL SAMPLE 
50-00 0-00 -- - _- --- __ l W A O O  

GCRI COAL D I V I S I O N  HEAD PROJ I<PN BLI< LR DS TRC85039 
-----============ =I== .................................... 

SAMPLE I D  0761 0 DATA TYPE (REAL , BORO ,AVER, CACC ) REAL 
S P L I T  SAMPLE I D  HDI  DATE ANALYSED 26 /11  /85 

ANALYSIS B A S I S  TYPE (AD,DB,AR,EM) AD 
NAMEOF STANDARD (ASTM,JIS,DIN,BS,AS,MST,ISO) ASTM 

TOP S I Z E  (MM) 
SURFACE MOISTURE % 

- TOTAL MOISTURE % 
EQUIL IBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

TOTAL SULPHUR % 0 - 4 1  
PHOSPHORMJS % - 4  ,-, 

CHLORINE (PPM) ----- 
S P E C I F I C  GRAVITY I .56 
FSI  -- - 
H G I  47-0 
C 0 2  % -- - -- 

GROSS CALORIF IC  VALUE (MJ/IiG) 3 - 9 4  
NET CALORIF IC  VALUE (MJ/KG) ,,.,, 

SAMPLE I D  0 7 6 1  0 
SAMPLE PRODUCT I D  SP1 DATA TYPE (REAL,BQRO,AVER,CALC) REAL 
S P L I T  SAMPLE I D  UL1 DATE WALYSED 26 /11  A35 

ANALYSIS B A S I S  TYPE (DAF,DB,AD) AD 

WATER % .1 -31 
CARBON ' % 67-67 
HYDROGEN % 1 -70 
SULPHUR % 0 .41  
NITROGEN % 0-79 
ASH X 23.06 
OXYGEN % 3.06 



S#lPLE ID 0761 0 
SAMPLE PRODUCT ID SP1 M T A  TYPE ( REAL, BORO ,AVER, CALC > REAL 
SPLIT S M E  ID AF1 DATE ANALYSED 26/11 /8S 

OXIDIZING ATMQSPHEFE 
I I I I U U H H ~ I I Y U U I I I I H I I ~ I I ~ I I ~  

INITIAL TEMP. (C) 1237,0 
SOFTENING TEMP- (C) 1313-0 

HEMISPHERICAL TEW.(C) 1332-0 
FLUID TEMP, (I=) 1375.0 

REDUCING ATMOSPHERE 
I I I I ~ I I U ~ U ~ ~ U ~ ~ U I I ~ H ~ I I I I  

INITIAL TEMP,(C) 1192-0 
SOFTENING TEMP, < C ) 1 257.0 

HEMISPHERICAL TEMF.<C) 1=9.0 
FLUID TEMP,(C) 1316.0 

NORMAL RANGES ALL TEMPS, 
1000-0 >= LtALUES <a 150010 
OXIDATION TEMPS >= REDUCTION TEMPS 

GCRI COAL DIVISION ASH MINERAL PROJ I<PN B L K  LR DS T-39 

SAMPLE I D  0761 0 
SAMPLE PRODUCT ID SP1 DATA TYPE (REAL BORO , AVER , CALC ) REAL 
SPLIT SAMPLE ID AM1 DATE ANALYSED 26/11 /85 

SILICON DIOXIDE % 
ALUMINIUM OXIDE % 
FERRIC OXIDE % 
TITANIUM DIOXIDE % 
PHOSPHOROUS PENTOXIDE % 
CALCIUM OXIDE % 
MAGNESIUM OXIDE % 
SULPWF! TRICIXIDE % 
SODIUM OXIDE % 
POTASSIUM OXIDE % 

90-0 <= TOTAL <= 100.0 



GCRI CQAL D I V I S I O N  HEAD PROJ I<PN &I< L R  DS TRC85041 
================== ==== .................................... 
SAMPLE I D  0761 2 DATA TYPE iREALJBORO,AVER,CALC) 
S P L I T  SAMPLE I D  HD1 DATE ANALYSED 24/09/85 

ANALYSIS B A S I S  TYPE (AD,DB,AR,EM) 
NAMEOF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOe S I Z E  (MM) 
SURFACE MOISTLRE % 
. TOTAL MOISTURE % 
EQUIL IBRIUM MOISTURE 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

TOTAL SULPHUR % 
PHOSPHORWJS % 
CHLORINE (PPM) 
S P E C I F I C  GRAVITY 
F S I  
%I 
C 0 2  % 

GROSS CALORIF IC  VALUE (MJ/I<G) 26.23 
NET CALORIF IC  VALUE (MJ/I<G> ,,.,, 

SAMPLE I D  0761 2 
SAMPLE PRODUCT I D  SP 1 DATA TYPE iREclLJBORO,AVER,CALC) REAL 
S F X I T  S W L E  I D  UL1 DATE ANALYSED 26 /11  /85 

&NALYSIS B A S I S  TYPE (DAF,DB,AD) AD 

WATER % 4.31 
CARBON 7; 7 1  -73 
HYDROGEN % I -97 
SULPHUR % 0-43 
NITROGEN % 0-55 
ASH X 18 .96  
OXYGEN % 1-75 



SAMPLE ID 0761 2 
SAMPLE PRODUCT ID SPA DATA .TYPE ( REAL , BORO ,AVER , CALC REAL 
SPLIT SAMPLE ID AF1 DATE ANALYSED 26/11/85 

OXIDIZING ATMOSPHERE 
. . . H I I n I I . l l H U l I H n I I I I I I l l I I .  

INITIAL TEMP, (C) 1337.0 
SOFTENING TEMP.(C> 1418.0 

HEMISPHERICAL TEMP.(C) 1453.0 
FLUID TEMP,(C) 1472.0 

REDUCING ATMOSPHERE 
I1 I1 11 n I1 $1 I1 I1 I1 II I1 I1 I1 11 I1 I1 . I1 U 

INITIAL TEMP,(C) 1214.0 
SOFTENING TEMP-iC) 1388.0 

HEMISPHERICAL TEMP,(C) 1423.0 
FLUID TEMP. iC> 1472-0 

NORMAL RANGES ALL TEMPS, 
1000.0 >= VALUES <= lS00.0 
OXIDATION TEMPS >= REDUCTION TEMPS 

' SAMPLE ID 0761 2 
SAMPLE PRODUCT ID SPA DATA TYPE ( REAL , BORO , AVER, CALD REAL 
SPLIT SAMPLE ID AM1 DATE ANALYSED 26/ 1 1 /85 

SILICON DIOXIDE % 
ALUMINIUM OXIDE % 
FERRIC OXIDE % 
TITANIUM DIOXIDE % 
PHOSPHOROUS PENTOXIDE % 
CALCIUM OXIDE % 
MAGNESIUM OXIDE % 
SULPHUR TRIOXIDE % 
SODIUM OXIDE % 
POTASSIUM OXIDE % 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DEC 1 7 / 8 5  W A S H A B I L I T Y  REPORT 2  PAGE - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATA SOURCE - K P N L R T R C 8 5 0 4 1  SEAM - I SAMPLE I D  - 7 6 1 2  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT - --.----------------------------------------------------------------- 

F R A C T I O N  S I Z E ( M M )  
ELEMENTAL 

SG-TME WT% ASH% 

50.00 X 6.00 
CUM. F L O A T S  

WTX ASH% 
CUM. 
WTX 

9 9 . 9 1  
98.9 1  
8 2 . 8 1  
2 6 . 8 3  
1 8 . 5 3  
1 6 . 2 7  
1 4 . 1 0  

S I NKS 
ASH% 

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

R E L A T I V E  WEIGHT % - 4 6 . 0 2  A S H  % - 2 0 . 1 7  
CUM. C . V .  CUM. CUM. CUM. CUM. 

FSI FSI ( M J ~ K G )  C . V .  s s VOL.  VOL. MOISTMOIST 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R E L A T I V E  WEIGHT % - 3 9 . 5 9  ASH % - 1 5 . 1 8  F R A C T I O N  S I Z E ( M M )  6 .00 X 0.60 

ELEMENTAL CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME W T X  ASH"/, WTX ASH% WTX ASH% FSI FSI ( M J ~ K G )  C . V .  s s VOL. VDL. MOIST MOIST 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

OEC 1 2 / 8 5  W A S H A B I L I T Y  REPORT 2 PAGE - 

DATA SOURCE - K P N L R T R C 8 5 0 4 1  SEAM - I SAMPLE I D  - 7 6 1 2  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  SIZE(MM) 0.60 X 0.15 R E L A T I V E  WEIGHT % - 8 . 4 4  ASH % - 2 0 . 6 7  

ELEMENTAL CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WTX ASH% WTX ASH% WTX ASH% FSI FSI (MJJKG) C . V .  s s VOL. VOL.MOISTMOIST 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FROTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  0. 1 5  X 0.00 R E L A T I V E  WEIGHT % - 5.95 ASH % - 2 8 . 4 0  

ELEMENTAL CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WTX ASH% WTX ASH% WT% ASH% FSIFSI(MJIKG)C.V. s S VOL.  VOL.  M O I S T  M O I S T  



SAMPLE I D  0 7 6 1  3 SAMPLE PRODUCT TYPE (CLEAN,RAW) RFIW 
SAMPLE PRODUCT I D  SP1 SAMPLE WEIGHT ( KG ) __ - __ 

FRACTION S I Z E  FRACTION SIZE CUTPOINT YIELD/FRACTION% YIELD/FRACTION% 
FROM (MM) TO tMMj RELATIVE TO 

. . TOTAL SAMPLE 

50, 00 0,00 --- -- --- -- 100,00  

TOP S I Z E  (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 

. E W I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

GROSS CALORIFIC VALUE (MJ/I<G) =-36 
NET CALORIFIC VALUE (MJ/I<G) ,,a,, 

SAMPLE I D  0 7 6 1  3 
SAMPLE PRODUCT ID SP1 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
S P L I T  SAMPLE I D  UL 1 DATE ANALYSED 26/'1 1 /35 

ANALYSIS B A S I S  TYPE (DAF,DB,AD> AD 

WATER Z 2-79 
CARBON.. X 6 9 - 3 1  
HYDROGEN % 1 -99 
SULPHLIR % Q - 4 6  
NITROGEN % 0-85 
ASH % 22 92 
OXYGEN X I -48 



SAMPLE ID 0761 3 
SAMPLE PRODUCT ID SP1 DATA TYPE ( REAL , BORO ,AVER , CALC ) REAL 
SPLIT SAMPLE ID AF1 DATE ANALYSED 26/11 /85 

OXIDIZING ATMOSPHERE 
II II n u a u n II II II u u n n u 11 II II II 81 

INITIAL TEW.(C) 1278-0 
SOFTENING TEMP,(C) 1426-0 

HEMISPHERICAL TEMP.(C) 1448-0 
FLUID TEMF',<C> 1472-0 

REWCING ATMOSPHERE 
II II II II u II II II II II II II u II u II u 11 n 

INITIAL TEMP,(C> 1208-0 
SOFTENING TEMP-(C) 1348-0 

HEMISPHERICAL TEMP,(C) 1381-0 
FLUID TEMP,(C> 1472-0 

NORMAL RANGES ALL TEMPS, 
1000.0 >= VALUES <= 1500-0 
OXIDATION TEMPS >= REDUCTION TEMPS 

SAMPLE ID 0761 3 
SAMPLE PRODUCT ID SPl DATA TYPE tREAL,BORO,AVER,CALC) REAL 
SPLIT SAMPLE ID AM1 DATE ANALYSED 26/11 /85 

SILICON DIOXIDE % 
ALUMINIW OXIDE % 
FERRIC OXIDE % 
TITANIUM DIOXIDE % 
PHOSPHORWS PENTOXIDE % 
CALCIUM OXIDE % 
MAGNESIUM OXIDE % 
SULPHUR TRIOXIDE % 
SODIUM OXIDE % 
POTASSIUM OXIDE % 

90.0 (= TOTAL <= 100-0 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - KPNLRTRC85042  SEAM - I SAMPLE I D  - 7 6 1 3  WASHABIL ITY I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT 

F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6.00 R E L A T I V E  WEIGHT % - 3 7 . 6 4  ASH % - 2 7 . 5 9  
ELEMENTAL CUM. FLOATS CUM. S I N K S  CUM. C .V .  CUM. CUM. CUM. CUM. 

SG-TME WT% ASH% WTX ASH% WTX ASH% FSI FSI (MJJKG) C .V .  s s VOL. VOL. MOIST MOIST 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  6.00 X 0.60 RELAT.IVE WEIGHT % - 4 3 . 9 0  ASH % - 1 7 . 8 9  

ELEMENTAL CUM. FLOATS CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASWX FSI FSI ( M J ~ K G )  C . V .  s S VOL. VOL.  MOIST MOIST 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - KPNLRTRC85042  SEAM - I SAMPLE I D  - 7 6 1 3  WASHABIL ITY I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
F R A C T I O N  S I Z E ( M M )  0.60 X 0 . 1 5  R E L A T I V E  WEIGHT % - 1 1 . 8 7  ASH % - 2 0 . 1 1  

ELEMENTAL CUM. FLOATS CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WTX ASH% FSI FSI ( M J ~ K G )  C . V .  s S  VOL. VOL. MOIST MOIST 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FROTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  0 . 1 5  X 0.00 R E L A T I V E  WEIGHT % - 6 . 5 9  ASH % - 2 3 . 6 3  

ELEMENTAL CUM. FLOATS CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASWk WTX ASH% WT% ASH% FSIFSI(MJIKG)C.V. s s VOL. VOL. M O I S ~  MOIST 



GCRI COAL DIVISION HEAD 
-=--=====-==== ==== 
SAMPLE ID 0761 4 
SPLIT SAMPLE ID HDI 

NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE ( M M )  
'URFACE MOISTURE % 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- - -- 
-- - -- TOTAL SULPHUR % 0.47 _- -_ PHOSPHOROUS % - a  --- 
_- - -- CHLORINE (FFM) ----- 

SPECIFIC GRAVITY 4-44 
4-34 FSI -_. _ 
44-74 HGI 48-0 
6-42 C02 % -- -- 
74-50 

GROSS CALORIFIC VALUE (MJ/I<G) 3 - 6 5  
NET CALORIFIC VALUE (MJ/I<G) ,,.,, 

SAMPLE ID 0761 4 
SAMPLE PRODUCT ID SP 1 DATA TYPE ( REAL , BORO , AVER , CALC> REAL 
SPLIT SAMPLE ID UL 1 DATE ANALYSED 26/11 /85 

ANALYSIS BASIS TYPE (DAF,DB,AD) AD 

MATER % 4-34 
CARBON % 76-48 
HYDROGEN % 2.00 
SULPHUR % 0-47 
NITROGEN i! 9-82 
ASH % 14-74 
OXYGEN X 4-15 



SAMPLE ID 0761 4 
SAMPLE PROWCT ID SPl DATA TYPE (REAL,BW!O,AVER,CALC) REAL 
SPLIT SAMPLE ID AF 1 DATE ANALYSED 26/11 /85 

OXIDIZING ATMOSPHERE REDUCING ATMOSPHERE 
II II II II H n II 18 II IS n 81 II n IS 11 II II 11 81 18 n u u 11 II n 11 II n 18 II II n n IS n n 

INITIAL TEMP.(C) 1421-0 
SOFTENING TEW.(C) 1472-0 

HEMISPHERICAL TEMP,(C) 1472.0 
FLUID TEMP.(C) 1472-0 

INITIAL TEMP. (C) 1268.0 
SOFTENING TEMP. (C) 1416.0 

HEMISPHERICAL TEMF'.(C> 1439-0 
FLUID TEMP.(C) 1472-0 

NORMAL RANGES ALL TEMPS, 
1000.0 >= VALUES <= 1500,0 
OXIDATION TEMPS >= REDUCTION TEMPS 

SAMPLE ID 0761 4 
SAMPLE PRODUCT ID Sf1 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
SPLIT SAMPLE ID AM1 DATE ANALYSED 26/11 /85 

SILICON DIOXIDE % 
ALUMINIUM OXIDE % 
FERRIC OXIDE % 
TITANIUM DIOXIDE % 
PHOSPHOROUS PENTOXIDE % 
CALCIUM OXIDE % 
MAGNESIUM OXIDE % 
SULPHUR TRIOXIDE % 
SODIUM OXIDE % 
POTASSIUM OXIDE % 

70.0 <= TOTAL i= 100.0 



GULF CANADA RESOURCES I N C .  - COAL  D I V I S I O N  

D A T A  SOURCE - K P N L R T R C 8 5 0 4 3  SEAM - I SAMPLE I D  - 7 6 1 4  W A S H A B I L I T Y  I 0  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  T Y P E  - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6 . 0 0  R E L A T I V E  WEIGHT % - 6 0 . 4 4  A S H  % - 1 3 . 9 1  

E L E M E N T A L  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% F S I  F S I  ( M J ~ K G )  C .V .  S  S  VOL .  VOL .  M O I S T  M O I S T  



X R I  COAL D I V I S I O N  HEAD PROJ I<PN BLK LR US TRC85044 
=i-============--= -==: .................................... 
SAMPLE I D  0 7 6 1  5 DATA TYPE ( REAL , BORO , AVER, CALC ) 
S P L I T  SAMPLE I D  HD1 DATE ANALYSED 26/11 /85 

ANALYSIS B A S I S  TYPE (AD,DB,AR,EM) 
NAME OF STANI3ARD (ASTM,JIS,DIN,BS,AS,GOST,ISO> ASTM 

TOe S I Z E  (MM) 
SIXFACE MOISTURE % 
TOTAL MOISTURE % 
EQUIL IBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

--- - -- _- - -_ TOTAL SULPHUR % 
-- - -- PHOSPHOROUS % 
-- -- CHLORINE (PPM) 

SPECIF IC  GRAVITY 
3-70 F S I  
16-92 H G I  
6-87 C02  i: 
72-54 

GROSS CALORIFIC VALUE (MJ/I<G) 27.22 
NET CALORIFIC VALUE (MJ/I<G> ,,a,, 

GCRI COAL D I V I S I O N  S I Z E  PROJ I<PN BLK L R  DS TRC85044 
--===a=========== ===o .................................... 

3WPLE I D  0761 5 
S P L I T  SAMPLE I D  SZ1 

FRACTION S I Z E  W T %  
FROM (MM) TO (MM) 
50-00 6-00 56-54 
6.00 0.00 43 A 49 ---.-- ---A_-  -- -- 

---A_- ---a_- -- - -- 

DATA TYPE (REAL,BORO,AVER,CALC> REAL 
DATE waysrn i 011 018s 

ASH% F S I  CAL RM VM TS 
(MJ/I<G ) 

15-64 -- A - -_ -- 5-08 _- - -- __ - __ 
18.11 -- - - -_ -- 4-57 -- - -- __ - -_ 
-- -- -- - - -- - -- -- -- -- A -- -- -- - A -- -- - - -- - -- -- -- -- A -- -- - -- 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

OATA SOURCE - KPNLRTRCB5044  SEAM - I SAMPLE I D  - 7 6 1 5  WASHABIL ITY I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6.00 R E L A T I V E  WEIGHT % - 5 6 . 5 1  ASH % - 1 5 . 6 1  

ELEMENTAL CUM. FLOATS CLIM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WTX ASH% WTX ASH% WT% ASH% F S I  F S I  ( M J ~ K G )  C.V.  S S VOL. V O L . M O l S T M O I S T  



GCRI COAL D I V I S I O N  HEAD PROJ I<PN BLI< LR DS TRCEi5045 
===========--!=.=== ==5= ................................... 

S M E  I D  0 7 6 1  6 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
S P L I T  SAMPLE I D  HD1 DATE ANALYSED 26/11  /85 

ANALYSIS B A S I S  TYPE (AD,DB,AR,EM> AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,WST,ISO) ASTM 

TOe S I Z E  (MM) --_a_- . 

SURFACE MOISTURE % -- -- TOTAL SULPHUR % 0-49 
TOTAL MOISTURE % -- -- PHOSPHORWS % _ - ___ 
E W I L I B R I W l  MOISTURE % -- - - CHLORINE (PPM) ---- 

SPECIF IC  GRAVITY _ - __ 
RESIDUAL MOISTURE % 2-83 F S I  -_ - - 
ASH % 47-33 H G I  -_- - 
VOLATILE MATTER % 7.58 C02  % __ _- 
FIXED CARBON % 72 A 26 

GROSS CALORIFIC VALUE (MJ/I<G) 27-46 
NET CALORIFIC VALUE (MJ/I<G) 

GCRI COAL D I V I S I O N  S I Z E  

SAMPLE I D  0 7 6 1  6 
S P L I T  SAMPLE I D  SZ1 

FRACTION S I Z E  WT% 
FROM (MM) TO (MM) 
50,Oo 6-00 60-25 
6.00 0-00 39-75 

PROJ I<PN B L K  L R  DS TRC85045 
,=x============P===-a=======r== 

DATA TYPE (F!EAL,BORO,AVER,CALC) REAL 
DATE ANALYSED 1 0 /10 /85  

ASHA F S I  CAL RM VM TS 
(MJ/I<G 

1 4 - 5 4  -- - - _- - -- 3-72 __ - -- -- - __ 
20 A 33 -- - - --A- 2.- 97 -- - -- -- - -- 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - KPNLRTRCB5045  SEAM - I SAMPLE I D  - 7 6 1 6  WASHABIL ITY I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R E L A T I V E  WEIGHT % - 6 0 . 2 5  ASH % - 1 4 . 5 1  F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6.00 

ELEMENTAL CUM. FLOATS CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WTX AS% WTX ASH% F S I F S I ( M J ~ K G ) C . V .  S S VOL.  VOL.  MOIST MOIST 



XF?I COAL DIVISION HEAD PROJ KPN BLI< LR DS TRC85046 
================== ==== .................................... .................................... 
SAMPLE ID 0761 7 DATA TYPE ( REAL BORO , AVER, CALC ) REAL 
SPLIT SAMPLE ID HDl DATE AWYSED 26/11 /85 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) ___ __ 
SURFACE MOISTURE % __ - -- TOTAL SULPHUR % 0-47 
TOTAL MOISTURE % -- -- PHOSPHOROUS % _ - ___ 
EWILIBRIUM MOISTURE % -- - -- CHLORINE (PPM) ----- 

SPECIFIC GRAVITY _ a _ _  

RESIWAL MOISTURE % 1 -73 FSI __ - - 
ASH % 
VOLATILE MATTER 
FIXED CARBON % 

GROSS CALORIFIC 
NET CALORIFIC 

VALUE (MJ/I<G) 27-40 
VALUE ( MJ/I<G ) ,, ,, 

GCRI COAL DIVISION SIZE ----------------- ---- ------------------ ---- 
3AMPLE ID 0761 7 
SPLIT SAMPLE ID SZ1 
FRACTION SIZE WT% 

FROM (MM) TO (MM) 
SO, 00 6-00 57-27 
6-00 0.00 42-73 



GULF CANADA RESOURCES I N C .  - COAL  D I V I S I O N  

D A T A  SOURCE - K P N L R T R C 8 5 0 4 6  SEAM - I SAMPLE I D  - 7 6 1 7  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  ANALYSIS T Y P E  - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 5 7 . 2 7  A S H  % - 1 6 . 8 8  

E L E M E N T A L  CUM. F L O A T S  CUM. S I N K S  CUM. C :V. CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WTX ASH% WT% ASH% F S I  F S I  (MJIKG) C . V .  S S VOL .  V O L . M O l S T M O I S T  



i C R I  COAL D I V I S I O N  HEAD PROJ I<PN BLI< L R  DS TRCS5047 
================== ==== .................................... 
SAMPLE I D  0 7 6 1  8 DATA TYPE C REAL BORO , AVER CALC> 
S P L I T  SAMPLE I D  H D I  DATE ANALYSED 2 6 / 1 1  185 

ANALYSIS B A S I S  TYPE <AD,DB,AR,EM> 
NAME OF STANDARD <ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP S I Z E  <MM> 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH '/; 
VOLATILE MATTER % 
F I X E D  CARBON % 

--- - -- 
_ _ a  __ TOTAL SULPHUR % __ __ PHOSPHOROUS 2' __ - __ CHLORINE CPPM) 

S P E C I F I C  GRAVITY 
2-32 F S I  

43-79 H G I  
8-49 C 0 2  % 

75-40 

GROSS C A L O R I F I C  VALUE (MJ./I<G) 29-06 
NET C A L O R I F I C  VALUE (MJ/MGj 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DEC 1 2 / 8 5  W A S H A B I L I T Y  REPORT 2 PAGE - 

D A T A  SOURCE - K P N L R T R C 8 5 0 4 7  SEAM - I SAMPLE I D  - 7 6 1 8  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6.00 R E L A T I V E  WEIGHT % - 6 7 . 3 8  ASH % - 1 2 . 9 4  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI (MJIKG) C . V .  s s VOL. V O L . M O I S T M O I S T  



JCRI COAL D I V I S I O N  HEAD PHOJ I<PN ELI< L R  DS TRC85048 ------------------ ---- ------------------ ---- .................................... .................................... 
SAMPLE I D  07632 DATA TYPE ( REAL , BORO , AVER , C:ALC > 
S P L I T  SAMPLE I D  HDI DATE ANALi'SED 26/ 1 1 '85 

ANALYSIS B A S I S  TYPE (AD,DE,AR,EM> 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS>GOST,ISO) ASTM 

TOP S I Z E  (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUIL IBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
A S H  % 
VOLATILE MATTER % 
F I X E D  CARBON % 

--- - -- __ - __ TOTAL SULPHUR % __ __ PHOSPHOROUS % __ - __ CHLORINE ( PPM > 
SPECIF IC  GRAVITY 

4.30 F S I  
29.57 H G I  
5.66 CO2 % 

60.47 

GROSS CALORIFIC VALUE (MJ/'I<G> 22.54 
NET CALORIFIC VALUE (MJ/I<G) 

REAL 

AD 



TOP S I Z E  (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

--- -- __ - __ TOTAL SULPHUR % __ - __ PHOSPHOROUS % 
__ - __ CHLORINE (PPM) 

S P E C I F I C  GRAVITY 
4.80 F S I  

1 6 - 4 4  H G I  
5.78 CO2 % 

72.78 

GROSS C A L O R I F I C  VALUE (MJ/'I<G> 27.44 
NET C A L O R I F I C  VALUE (MJ/I<Gj 

ASH% F S I  CAL RM VM T S  
(MJ/I<G i 



TOP S I Z E  (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

GROSS C A L O R I F I C  VALUE ( MJ/I<G 1) 32-65 
NET C A L O R I F I C  VALUE (MJ/I<G> --.-- 

TOTAL SULPHUR % 
PHOSPHOROUS % 
CHLORINE (PPMj  
S P E C I F I C  GRAVITY 
F S I  
HG I 
CO2 % 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 4 8  SEAM - I SAMPLE I 0  - 7 6 3 2  W A S H A B I L I T Y  I 0  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  T Y P E  - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 7 0 . 3 2  ASH % - 4 0 . 7 7  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s S VOL .  V O L .  M O I S T  M O I S T  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

D E C  1 2 / 8 5  W A S H A B I L I T Y  REPORT 2  PAGE - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D A T A  SOURCE - K P N L R T R C 8 5 0 4 8  SEAM - I SAMPLE I D  - 7 6 3 3  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T I V E  WEIGHT % - 4 3 . 2 5  ASH % - 1 9 . 8 5  
. V .  CUM. CUM. CUM. CUM. 
[ K G )  C . V .  s s VOL. VOL.  MOIST MOIST 

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

F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A  
ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C 

SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI (MJ 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 4 8  SEAM - I SAMPLE I D  - 7 6 3 4  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 6 1 . 0 5  ASH % - 7 . 6 8  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s s VOL. VOL.  MOIST MOIST 



GCRI COAL DIVISION HEAD PROJ I<PN BLI< LR DS TRC85049 
================== ==== .................................... 
SAMPLE ID 07635 DATA TYPE iREAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HD 1 DATE ANALYSED 26/ 1 1 /85 

ANALYSIS BASIS TYPE (AD,DE,AR,EM) 
NAME OF STANDARD i ASTM , J IS , DIN, BS ,AS ;GOST , ISO i ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- - -- 
-- a -- TOTAL SULPHUR % 
__ - __ PHOSPHOROUS % 
-- - -- CHLORINE <PPM> 

SPECIFIC GRAVITY 
3.28 FSI 
31 -86 HG I 
5-57 C02 % 
59.29 

GROSS CALORIFIC VALUE (MJ/I<Gj 22-01 
NET CALORIFIC VALUE iMJ/'I<G> ----- 

GCRI COAL DIVISION SIZE 
================== ==== 
SAMPLE ID 07635 
SPLIT SAMPLE ID SZ I 
FRACTION SIZE WT% 

FROM iMM> TO iMM) 
50.00 6.00 62 a 82 
6.00 0-00 37-18 

REAL 

AD 



GCRI COAL D I V I S I O N  HEAD PROJ I<PN ELI< L R  DS TRC85049  
================== ==== .................................... .................................... 
SAMPLE I D  07636 DATA TYPE ( REAL , BORO , AVER, CALC) 
S P L I T  SAMPLE I D  H D I  DATE ANALYSED 2 6 / 1  I /85 

A W L Y S I S  B A S I S  TYPE iAD,DB,AR,EMI 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP S I Z E  (MM> ___ -- 
SURFACE MOISTURE % __ - __ TOTAL SULPHUR % 
TOTAL MOISTURE % __ A __ PHOSPHOROUS % 
E Q U I L I B R I U M  MOISTURE % __ - _- CHLORINE (PPM) 

S P E C I F I C  GRAVITY 
RESIDUAL MOISTURE % 4-26 F S I  
ASH % 1 8 - 7 9  HG I 
VOLATILE MATTER % 6-20 GO2 % 
F I X E D  CARBON % 70-75 

GROSS C A L O R I F I C  VALUE (MJ/I<G) 26,67 
NET C A L O R I F I C  VALUE (MJ/I<G) --a_, 

REAL 

AD 



LRI COAL DIVISION HEAD PROJ liPN BLI< LR DS TRC85049 ----------------- ---- ------------------ ---- --------------------------em-------- .................................... 
SAMPLE ID 07637 DATA TYPE ( REAL , BORCI , AVER, CkLC) REAL 
SPLIT SAMPLE ID HD1 DATE ANALYSED 26/11 /85 

ANALYSIS BASIS TYPE (AD,DB,AR,EM> AD 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

T W  SIZE (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- - -- __ - __ TOTAL SULPHUR % 0.50 
__ - __ PHOSPHOROUS % _ a  ___ 
__ - __ CHLORINE (PPM) ----- 

SPECIFIC GRAVITY _ __ 
4-36 FSI _ _ - _  
7-55 HG I ___ _ 
6-62 CO2 % _- - __ 
51.47 

GROSS CALORIFIC VALUE !MJ/I<G) 30.86 
NET CALORIFIC VALUE (MJ/I<Gj 

GCRI COAL DIVISION SIZE ------------------ ---- ------------------ ---- 
SAMPLE ID 07637 
SPLIT SAMPLE ID SZ I 
FRACTION SIZE WTZ 

FROM (MM) TO (MM> 
50 00 6-00 65-40 
6-00 0-00 34.60 



GULF CANADA RESOURCES I N C .  - COAL  D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 4 9  SEAM - I SAMPLE I D  - 7 6 3 5  W A S H A B I L I T Y  I D  - W A 1  

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 6 2 . 8 2  A S H  % - 3 3 . 5 4  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WTX ASH% FSI FSI ~ M J I K G )  C . V .  s s VOL.  VOL.  MOIST MOIST 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DEC 1 2 / 8 5  W A S H A B I L I T Y  REPORT 2 PAGE - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATA SOURCE - K P N L R T R C 8 5 0 4 9  SEAM - I SAMPLE I D  - 7 6 3 6  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 6 6 . 7 5  ASH % - 2 2 . 6 9  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% F S I  F S I  (MJ(KG) C . V .  S S VOL.  VOL.  M O I S T  M O I S T  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 4 9  SEAM - I SAMPLE I D  - 7 6 3 7  WASHABIL ITY  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - FLOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6 . 0 0  R E L A T I V E  WEIGHT % - 6 5 . 4 0  ASH % - 7 . 1 8  

ELEMENTAL CUM. FLOATS CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% F S I F S I ( M J I K G ) C . V .  s S VOL.  V O L . M O I S T M O I S T  



TOP SIZE (MM> 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

--- -- __ * _- TOTAL SULPHUR % 
--A -- PHOSPHOROUS % 
-- * -- CHLORINE (PPM) 

S P E C I F I C  GRAVITY 
9-22 FSI  

29.96 H G I  
-- a -- CO2 % 
-- - -- 

GROSS C A L O R I F I C  VALUE (MJ./I<G> --a_- 

NET C A L O R I F I C  VALUE (MJ/I<G> --.-, 

GCRI COAL D I V I S I O N  S I Z E  ------------------ ---- ------------------ ---- 
SAMPLE I D  07638 
S P L I T  SAMPLE I D  SZ1 

FRACTION S I Z E  WT% 
FROM (MM> TO (MM> 
50.00 6-00 54.55 
6-00 0.00 45-45 

REAL 

AD 



TOP SIZE iMM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

GROSS CALORIFIC VALUE (MJ/'I<G) ,,A,, 

NET CALORIFIC VALUE (MJ/I<G) ----- 

GCRI COAL DIVISION SIZE ------------------ ---- ------------------ ---- 
SAMPLE ID 07639 
SPLIT SAMPLE ID SZ 1 
FRACTION SIZE WTX 

FROM (MM) TO (MM> 
50.00 6-00 40.75 
6-00 0.00 59.25 



GCRI COAL DIVISION HEAD PROJ I<PN BLI< LR DS TRC85050 
=======e========== r=== .................................... .................................... 
SAMPLE ID 07640 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDI DATE ANALYSED 26/11 /'55 

ANALYSIS BASIS TYPE (AD,DB,AR,EM> 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO> ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- - -- __ - __ TOTAL SULPHUR % 
_- - -- PHOSPHOROUS % __ - __ CHLORINE (PPM) 

SPECIFIC GRAVITY 
7.24 FSI 
9-22 HG I 

-- - -- C02 % 
-- -- 

GROSS CALORIFIC VALUE <MJ/I<Gj ,,A,, 

NET CALORIFIC VALUE (MJ/I<G> --.-- 

GCRI COAL DIVISION SIZE 
3================= ==== 
SAMPLE IU 07640 
SPLIT SAMPLE ID SZ I 
FRACTION SIZE WTL 

FROM (MM) TO (MM> 
50.00 6-00 55-52 
6, 00 0-90 44-98 

REAL 

AD 



GCRI COAL D I V I S I O N  SAMPLE PRODUCT PROJ KPN ELI< LR  n-. TRC85050 
================== =====I======== .................................... 
SAMPLE I D  o---- SAMPLE PRODUCT TYPE ( CLEAN , RAW > RAW 
SAMPLE PRODUCT I D  SP 1 SAMPLE WEIGHT (I<G> __ __ 

FRACTION S I Z E  FRACTION S I Z E  CUTPOINT YIELD/'FRACTIClN% YIELD/FRACTION% 
FROM (MM) TO (MMI RELATIVE TO 

TOTAL SAMPLE 
50,OO fa.00 --- - -- --- - -- 1 0 0 * 0 0  

TOP S I Z E  (MMj ___ __ 
SURFACE MOISTURE % __ __ TOTAL SULPHUR % 0.39 
TOTAL MOISTURE % __ __ PHOSPHOROUS % - --- 
EQUIL IBRIUM MOISTURE % __ A __ CHLORINE (PPM) ----- 

SPECIF IC  GRAVITY 1 -51 
qESIDUAL MOISTURE % 5-06 F S I  -_ _ 
ASH .X 
VOLATILE MATTER 
F I X E D  CARBON % 

GROSS CALORIFIC 
NET CALORIFIC 

19-40 HGI 
8 2 1  CO2 % 
67-33 

VALUE ! M J /I< G ) 25 40 
VALUE ! MJ/l<G Z ,, -- 

SAMPLE I D  Cj 
SAMPLE PRODUCT I D  SP I DATA TYPE ( REAL, BORO , AWEE , CALC 11 HEAL 
S P L I T  SAMPLE I D  U L  1 DATE ANALYSED 26/1 1 /85 

ANALYSIS B A S I S  TYPE ( DAF , DB ,AD > AD 

MATER :< 5-06 
CAEBOM . .. 

i; '58.94 
HYDROGEN % 2-02 
SULPHUR . .. ...'. 0.39 
bI I TROGEN % 0 -84 
GSH . .1 /. .f g * 40 

1i:x:YGEI.I :< 4.25 



SAMPLE I D  CJ---- 
SAMPLE PRODUCT I D  . S P I  DATA TYPE (REAL,BORO,AVER,CALC! REAL 
S P L I T  SAMPLE I D  AF I DATE ANALYSED 26/'l 1 /85 

O X I D I Z I N G  ATMOSPHERE 
11 11 11 11 $1 11 11 11 I1  11 I1  I t  I 1  11 I1  II 11 I1  11 I1  

I N I T I A L  TEMP,(C> 1 3 1 1 . 0  
SOFTENING TEMP,(C> 1 3 8 6 - 0  

HEMISPHERICAL TEMP.<C> ,1423-0 
F L U I D  TEMP, ( C >  1 4 4 2 - 0  

REDUCING ATMOSPHERE 
I 1  I1  I1  I 1  11 11 11 11 11 I1  11 II 11 I1  II 11 II 11 I1  

I N I T I A L  TEMP-CC:) 1 2 3 0 . 0  
SOFTENING TEMP.(C> 1 3 4 3 . 0  

HEMISPHERICAL TEMP,iC> I 3 8 1  -0  
F L U I D  TEMP,!C> 1 4 3 1 - 0  

NORMAL RANGES A L L  TEMPS. 
1 0 0 0 , 0  >= VALUES <= 1500.0 
OXIDATION TEMPS > =  REDUCTION TEMPS 

SAMPLE I D  U---- 
SAMPLE PRODUCT I D  SP I DATA TYPE (REAL,BORO.,AVER,CALC> REAL 
S P L I T  SAMPLE I D  AM I DATE ANALYSED 2 6 / 1 1  /85 

S I L I C O N  D I O X I D E  % 
ALUMINIUM OXIDE % 
FERRIC OXIDE i! 
TITANIUM D I O X I D E  % 
PHOSPHOROUS PENTOSIDE % 
CALCIUM OXIDE % 
MAGNESIUM OXIDE % 
SULPHUR T R I O X I D E  :% 
SODIUM O X I D E  % 
POTASSIUM OXIDE % 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 5 0  SEAM - I SAMPLE I 0  - 7 6 3 8  W A S H A B I L I T Y  I 0  - W A I  

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 5 4 . 5 5  ASH % - 4 1 . 7 4  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% F S I F S I ( M J I K G ) C . V .  S  S  V O L .  V O L .  M O I S T  M O I S T  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 5 0  SEAM - I SAMPLE I D  - 7 6 3 9  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 4 0 . 7 5  ASH % - 2 7 . 9 1  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s s VOL. VOL. MOIST MOIST 



GULF  CANADA RESOURCES I N C .  - COAL  D I V I S I O N  

D A T A  SOURCE - K P N L R T R C 8 5 0 5 0  SEAM - I SAMPLE I D  - 7 6 4 0  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - .. A N A L Y S I S  T Y P E  - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 5 5 . 8 2  A S H  % - 8 . 7 1  

E L E M E N T A L  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s s VOL.  VOL.  MOIST MOIST 



GCRI COAL D I V I S I O N  HEAD PROJ I<PN ELI< L R  DS TRC8505.1 
=I----============ ==== .................................... .................................... 
SAMPLE I D  0 7 6 4 1  DATA TYPE ( REAL ., BORO , AVER , CALC) 
S P L I T  SAMPLE I D  HD 1 DATE ANALYSED 26/ I 1 /'85 

ANALYSIS E A S I S  TYPE (AD,DE,AR,EM? 
NAME OF STANDARD < ASTM , J I S ,  D I N ,  BS ,AS ,.GOST, I S 0  1 ASTM 

TOP S I Z E  (MM> 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

GROSS C A L O R I F I C  VALUE (MJ/I<Gj 26-60 
NET C A L O R I F I C  VALUE (MJ/I<G) 

TOTAL SULPHUR % 
PHOSPHOROUS % 
CHLORINE (PPMj  
S P E C I F I C  GRAVITY 
F S I  
HG I 
CO2 '/. 

REAL 

AD 



GCRI COAL D I V I S I O N  HEAD PROJ I<PN ELK LR  DS TRCS505.1 
================== ==== .................................... 
SAMPLE I D  07642 DATA TYPE (REAL,BORO,AVER,CALC) REAL 
S P L I T  SAMPLE I D  HDI  DATE ANALYSED 26 /11  /85 

ANALYSIS B A S I S  TYPE (AD,DE,AR,EM> AD 
NAME OF STANDARD ( ASTM , J I S ,  D I N  , BS , AS ., GOST , I S 0  j ASTM 

TOP S I Z E  (MM) ___ - _- 
SURFACE MOISTURE % __ __ TOTAL SULPHUR % 0.49 
TOTAL MOISTURE % __ __ PHOSPHOROUS % _ - ___ 
EQUIL IBRIUM MOISTURE % -- * -_ CHLORINE (PPMj ----- 

SPECIF IC  GRAVITY _ A _ _  

RESIUUAL MOISTURE % 4-36 F S I  
ASH .% 10 .28  H G I  
VOLATILE MATTER % 6-77 C02  .% 
F I X E D  CARBON % 75-59 

GROSS CALORIFIC VALUE (MJ/I<G> 27-39 
NET CALORIFIC VALUE (MJ/I<Gj 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DEC 1 2 / 8 5  W A S H A B I L I T Y  REPORT 2  PAGE - 

D A T A  SOURCE - K P N L R T R C 8 5 0 5 1  SEAM - I SAMPLE I D  - 7 6 4 1  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 4 7 . 5 4  ASH % - 1 9 . 8 1  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s S  VOL.  V O L . M O I S T M O I S T  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 5 1  SEAM - I SAMPLE I 0  - 7 6 4 2  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6.00 R E L A T I V E  WEIGHT % - 4 9 . 7 5  ASH % - 9 . 7 1  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s s VOL. VOL. MOIST MOIST 



GCRI COAL D I V I S I O N  HEAD PP,OJ I<PN BLK L R  DS TRC85052  ------------------ ---- ------------------ ---- ....................................... 

SAMPLE I D  07643 DATA TYPE (REAL,BORO,AVER,CALCi 
S P L I T  SAMPLE I D  H D I  DATE ANAL'YSED 2 6 / 1  1 /'85 

ANALYSIS B A S I S  TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP S I Z E  (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
E Q U I L I B R I U M  MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F I X E D  CARBON % 

GROSS C A L O R I F I C  VALIJE (MJ/I<G> 23-07 
NET C A L O R I F I C  VALUE (MJ/I<G) 

GCRI COAL D I V I S I O N  S I Z E  ------------------ ---- ------------------ ---- 
SAMPLE I D  07643 
S P L I T  SAMPLE I D  S Z  1 

FRACTION S I Z E  WT% 
FROM (MM) TO (MMI 

50.00 d-00 6 2 - 1 2  
6-00 0-00 37-88 

TOTAL SULPHUR % 
PHOSPHOROUS % 
CHLORINE (PPM) 
S P E C I F I C  GRAVITY 
F S I  
H G I  
C 0 2  % 

REAL 



TOP SIZE (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- - -- __ - __ TOTAL SULPHUR % __ 4 __ PHOSPHOROUS % 
__ - __ CHLORINE (PPMj 

SPECIFIC GRAVITY 
0-88 FSI 
24-04 HGI 
6-22 C02 % 
68.86 

GROSS CALORIFIC VALUE (MJ/I<G) 25-46 
NET CALORIFIC VALUE (MJ/I<G> 

GCRI COAL DIVISION SIZE ------------------ ---- ------------------ ---- 
SAMPLE ID 07644 
SPLIT SAMPLE ID SZ 1 
FRACTION SIZE WTX 

FROM (MM> TO (MMj 
50A00 6-00 33 33 
6-00 0 00 66-47 

REAL 



TOP S I Z E  (MMj 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EQUIL IBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
F IXED CARBON % 

GROSS CALORIFIC VALUE (MJ/I<G> 29-45 
NET CALORIFIC VALUE (MJ/'I<G> --.-- 

TOTAL SULPHUR % 
PHOSPHOROUS % 
CHLORINE (PPM) 
SPECIF IC  GRAVITY 
F S  I 
HG I 
CO'Z! % 

REAL 

AD 

PROJ I<PN ELI< L R  DS TRC85052 
.................................... 

DATA TYPE (REAL,BORO,AVER,CALCj REAL 
DATE ANALYSED 10 /10 /85  

ASH% F S I  CAL RM VM TS 
(MJ/I<G :) 

7-78 __ - - __ -- 4-04 __ __ __ a -- 
1 3 - 3 3  __ - - __ - __ 3-19 __ - _- __ A __ 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 5 2  SEAM - I SAMPLE I D  - 7 6 4 3  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  TYPE - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6 . 0 0  R E L A T I V E  WEIGHT % - 6 2 . 1 2  ASH % - 2 7 . 2 1  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% FSI FSI ( M J ~ K G )  C . V .  s s VOL.  V O L . M O I S T M O I S T  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 5 2  SEAM - I SAMPLE I D  - 7 6 4 4  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  T Y P E  - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  50.00 X 6.00 R E L A T I V E  WEIGHT % - 3 3 . 3 3  A S H  % - 3 1 . 0 1  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WTX ASH% F S I  F S I  ( M J ~ K G )  C . V .  S S VOL .  V O L . M O I S T M O I S T  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  

DATA SOURCE - K P N L R T R C 8 5 0 5 2  SEAM - I SAMPLE I 0  - 7 6 4 5  W A S H A B I L I T Y  I D  - WA1 

- - - - - - - - - - - -  A N A L Y S I S  T Y P E  - F L O A T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F R A C T I O N  S I Z E ( M M )  5 0 . 0 0  X 6.00 R E L A T I V E  WEIGHT % - 5 8 . 1 3  ASH % - 7 . 7 8  

ELEMENTAL  CUM. F L O A T S  CUM. S I N K S  CUM. C . V .  CUM. CUM. CUM. CUM. 
SG-TME WT% ASH% WT% ASH% WT% ASH% F S I  F S I  (MJIKG) C.V.. S S VOL .  VOL .  M O I S T  M O I S T  





- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - K P N L R D D H ~ ~ O ~  1 DATE - 01/09/86 

START DATE - 07/24/85 
END DATE - 07/27/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - BARKER 
REMARKS - 

PROVINCE - BC 
ELEVATION - 1540.40 

OPERATOR - GCRl 
SURVEYOR - MWG & ASS 

ZONE - 9 
NORTHING - 6345237.00 
EASTING - 505628.25 

LICENCE/LEASE NUMBER - 7170 
LATITUDE - 571507 
LONGITUDE - 1285424 

LENGTH - 165.28 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 80.0 
AZIMUTH - 120.0 

CASING DEPTH(M) - 4.80 
AQUIFER DEPTHS (M) - 0.00 

0.00 
LOST C l RC. DEPTHS (M) - 0 .OO 

0.00 



DATA 
SOURCE 

- - - - - - - - - - - - - -  
D D H 8 5 0 2  I 

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 7 / D E C / 8 5  S I M P L E  SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

M I S S I N G  TOTAL 
COAL ROCK COAL - ROCK 



DATA SEAM 
SOURCE 
- - - - - - - - - - - - - - - - - -  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / 0 E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 



1985 DIAMOND DRILL HOLES 
DDH8502 1 

SEAM TRUE SEAM THICKNESS 
(COAL & ROCK) 

H 'Id 

NOTE: SCHEMATIC PRCFILE. 
NO TH l CKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 50cm COAL. 

SCALE : 1 : 2000 f7 
GULF C A M D A  3EiOUECCE I P I C ,  e e  I 5/0 I /a6 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION 

MOUNT KLAPPAN PROJECT 
TRUE THICKNESS 

DATA SOURCE: rPw iR 0@*05021 SCAM . ' INTERVAL(M) : 32 ~8 - 3: 89 ELEVATlOrc(u) : ,SAC 4 

SCALE: . . .-- mr- ' 9 / e ~  DRAWINS N O . .  

COAL QUALITY A.D.B. 'OAL / INTERVAL 
D R I U  I SEAM 
D E P T H /  LOG 

1C~lC. 

ROCK COAL 
E U l C l  

COA JROCK 
sum 
C O U P .  



GULF CANADA RESOURCES INC. 
SUM DLTIIL COAL DIVISION TRUE THICKNESS 

YOUNI KLAPPAN PROJECT 
IATA SOURCE: rl"c LR ooue5az~ SEAM . rr IwTERvAL(M) : ro  0 0  - 4570 ELEVATIOW(Y) 'YO 4 

n : ?EP ' W I S  SRAVtNt  NO . 
c o A L / R o c r  

TOTAL I COAL QUALITY A.0.B. 

OYPOS&:;% I ;gsi ASH j 
! I 

nu. 

1 

- 

1aa.a 



SZAY DETAIL 
GULF CANADA RESOURCES INC. 

COAL DIYISION 
MOUNT KLAPPAN PROJECT 

TRUE THICX HESS 

DATA SOUICE: 

DATE DRAW h C  YO . 

'VAL 
L 

COAL - 

COAL QUALITY A.3 .B .  COAL 
S U M  
LO C 

x 
AEC 

- 

SAMPLE 11 DRILL 
DEPTH 

R4.M 

- 
RES 
MOIS - 



I GULF CANADA 1 3ESOURCES INC. 
I SXAY DE?AIL VISION TRUE THICXNtSS 
4 
I - --- - - - --.?PAN PROJECT 

-- , . 1SC 2: - 132 ' 0  E L E v A ~ O N ( Y )  . l%C 4 

COAL DI1 
UOllNT KLAl 

i DATA SObPCE: 6Ph L R  3 C * 8 3 C Z 1  SEAM : E Ih iERVAL(M)  : 

' 9 / 8 5  D R A W I N G  hO. . 

COAIJROCK 
TOTAL 

COAL QUALITY A.D.B. :::: 1 I N T E Y L  1 ROCK C O A L  
REC. 

3 M  DRILL 
,UP. DEPTH 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - K P N L R D D H ~ ~ O ~ ~  QATE - 01/09/86 

- H I  S T O R Y -  

START DATE - 97/26/85 
END DATE - 07/28/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - S A V O l E  

REMARKS - 

PROVINCE - BC 
ELEVATION - 1678.40 

OPERATOR - -  GCR l 
SURVEYOR - MWG & ASS 

ZONE - 9 
NORTHING - 6343550.00 

EASTING - 506630.06 
LICENCE/LEASE NUABER - 7151 

LATITUDE - 571413 
LONGITUDE - 1285325 

LENGTH - 178.28 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PIE2 - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH- 0.0 

C A S I N G  DEPTH(M) - . 3 . 3 5  
AQUlFERDEPTHS(H) - 0.00 

0.00 
LOST C I R C .  DEPTHS(M) - 0.00 

0.00 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 7 / D E C / 8 5  S I M P L E  SAMPLE SUMMARY PAGE 

TRUE THICKNESS 
KLAPPAN PROJECT 

SEAM SAMPLE DEPTH D E P T H  PERCENT RECOVERED 
I D  FROM TO REC COAL ROCK 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M I S S I N G  TOTAL 
COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / 0 E C / 8 5  COMPOSITE SAMPLE SUMMARV PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



WB. KLAPPAN COAL PWOPEWBY 
1985 DIAMOND DRILL HOLES 

DDH85022 

SEAM TRUE SEAM THICKNESS 
( C O A L  8 ROCK) 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES %OWN 
F O R  SEAMS CONTAINING 
LESS THAN 5 0 c m  COAL. 

SCALE : 1 : 2000 
GULF CANADA RESOURCES I N C .  
15/01/86 

636 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRU?! TXICKNkSS 

MOUNT K U P P A N  PROJECT 
DATA SOURCE: *% ,R 0 0 ~ 1 ~ 5 0 2 7  SLAY : ICITERVAL(M) : 49.04 - 3 7 ELEVATION(Y) : ' T C  d 

S r v 5 1 E  SCALE: C 19/83 D R A W I N G  M 6 .  : CtCLO( - 
I 
1 SEAM 
j COUP. 

COAL QUALITY A.D.B. - 
slur - 

I 6 3  

- 

664 

- 

ma 



GULF CANADA RESOURCES INC. 
- -  

S U M  D n U L  COAL DIVISION TKUt THICXNLSS 
MOUNT KLAPPAW PROJECT 

DATA SOUICL: u n  LR 00n8b022 SEAM : )r lwTCRvrL(u)  : 8c.ra - 94 20 ELNA;~ON(Y;  . 167s 6 

S L ~ L ~ W ~  Y V G I E  SCALL: 

I INTERVAL 

ROCK ! COAL 

COAL ObALlTY A.O.8. 

- 

IS* 

- 

M 

- 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - K P N L R D D H ~ ~ O ~ ~  DATE - 01/10/86 

- H I  S T O R Y -  

START DATE - 07/23/85 
END DATE - 07/30/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - BARKER 

REMARKS - 

PROVINCE - BC 
ELEVATION - 1741.60 

OPERATOR - GCRl 
SURVEYOR - MWG & ASS 

ZONE - 9 
NORTHING - 6344144.00 

EASTlNG - 506616.94 
LICENCE/LEASE NUMBER - 7151 

LATITUDE - 571433 
LONGITUDE - 1285325 

LENGTH - 299.08 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 60.0 
AZIMUTH - 45.0 

CASlNGDEPTH(M) - 6.10 
AQUIFERDEPTHS(M) - 0.00 

0.00 
LOST C I R C .  DEPTHS (M) - 0.00 

0.00 



S I M P L E  SAMPLE SUMMARY 
TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE D E P T H  
SOURCE 

- - -  
D O H 8 5 0 2 3  

M UPRIGHT 

M OVERTURNEO 
M OVERTURNED 
M OVERTURNED 
M OVERTURNED 
M OVERTURNEO 
M OVERTURNED 
M OVERTURNED 

D E P T H  PERCENT 
TO REC 

- - - - - - - - - - - - - - -  

PAGE 1 

- - -  

RECOVERED 
COAL ROCK 

- - - - - - - - - - - - -  



DATA 
SOURCE 

. - - - - - - 

SEAM 

- - - - - - - - - - - - - - -  
M OVERTURNED 

M U P R I G H T  
M U P R I G H T  
M U P R I G H T  
M U P R I G H T  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
S I M P L E  SAMPLE SUMMARY PAGE 2 

TRUE THICKNESS 
KLAPPAN PROJECT 

SAMPLE 
I0  

6744 
6745  
6746  
6747 
6748  
6749  
6 7 5 0  

D E P T H  
T 0 

- - - - - - - - 
230 .86  
232 .48  
270 .74  
273 .59  
276.  19 
284 .85  
288 .42  

PERCENT 
REC 

- - - - - - - - - 
3 2 . 0 9  

100 .00  
100 .00  
8 9 . 8 2  
9 1 . 9 2  
8 6 . 4 9  
8 4 . 8 7  

RECOVERED 
COAL ROCK 

- - - - - - - - - - - - - -  
0 . 3 5 3  0 . 0 2 6  
0 . 0 5 7  1.187 

0 . 3 3 3  
0 . 3 8 2  0 . 7 7 2  
1 .245  0 . 4 3 8  
4 . 5 0 6  2 .542  
2 .602  0 . 3 9 6  

TOTAL 
COAL - ROCK 

. - - - - - - - - - - - - 
0 . 7 3 5 -  0 . 4 0 8  
0 . 0 5 7 -  1. 187 
0.000- 0 . 3 3 3  
0 . 6 2 4 -  0 . 7 7 2  
1.370-  0 . 4 3 8  
5 . 3 0 1 -  2 . 8 6 0  
3 . 1 3 5 -  0 396 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / D E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP 
SOURCE I D  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  
O D t i 8 5 0 2 3  

K 8 9 
L 9 0  
M 9 I 
M 9 2 
M OVERTURNED 93 
M U P R I G I I T  9 4 

RECOVERED 
COAL ROCK 
- - - - - - - - - - - - - - -  



HT. KLAPPAN C O A L  PROPERTY 
1985 DIAMOND DRILL HOLES 

DDH85023 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 5 0 c m  COAL. 

SEAM TRUE SEAM THICKNESS 
( C O A L  8 ROCK) 

SCALE: 1 :2000 
GULF CANADA RESOURCES INC. 
l5/O 1 / 86  



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CAXADA RESOURCES INC.  
10N TRUE THICKNESS 

MULN n ~ w r r ~ N  PROJECT 
DATA SOURCE: 26 9 s  

- J1.42 E L E V A ~ O N ( M )  : 1741 6 

SEAM DETAIL 

GEOLOGIST . 9ARKEQ SCALE: 1 4 0  DATE : J A N  u^7/86 DRAWING NO 

COAL QUALITY A.D.B. 

DEPTH LOG I ROCK 1 COAL 
'IC. ; S ~ M P ~ C O Y P ~ C O ~ P O S  1; 



4 

GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL D I V l S I O N  TRUE THICXNESS 

MOUNT KLAPPAN PROJECT 
DATA SOURCE: uPN LR ODWI5023 SEAM : L OVERTURMED INTERVAL(Y) : 63.18 - 64.04 ELEVAT;3N(M) : 1741 6 

COAL QUALITY A.D.0.  

COUP. 



GULF CANADA RESOURCES INC. 
i 

SEAM DETAIL COAL DIVISION TRUE THICKNESS MOUNT KLAPPAN P R O J E a  
L SOURCE: KPN LR DOHOS023 f u n  : Y I N ~ R V A L ( M )  : 125.84 - 133.43 ELfVATlON(M) : !3*' 6 

SCALE: 1:ro 5ATE : J A h 0 7 / 8 6  D R A W I N G  NO. . 
.- 

COAL QUALITY A.D.B. 

ASH 



GULF CANADA RESOC'RCES INC. 
SEAM DETAIL COAL DIVISION TRUE RIICXNESS 

MOUNT KLAPPAN PROJECT 
hlA SOURCE: KPN LR D D M l 5 C 2 3  SEAM U INTERvAL(U) . t s ~  43 - i r o  94  ELEVATION(^) . 5741 6 

:OLOGlST : BARKER SCALE: 140 DATE J A N  07/96 D R A W I N G  NO. 

C3AL/ROCK 
I I INTERVAL ISAMPLE 10( I COAL QUALITY A.D.B. 

:AM DRtLL SEAM *R:C I 

I 
D u P . l  OEPTH ; LCG RCCK , CCPL ' S I Y F I C O Y P I C O M P O S ~ ~ ~ ~ ~ ~ ~  !&I; ASH j V M  1 FC TS c A L v A L  w'ro 

I I I 



. 
GULF CANADA RESOURCES INC. 

SEAM DETAIL COAL DIVISIOS TRCE THICKNESS MOUNT KLATPAN PROJECT 
DATA SOURCE: KPN LR ODHa5023 SEAM : u INTERVAL(M) : 1 ~ 0 . 9 ~  - 145.IA E L 3 A '  O N ( M )  . 174: 6 

DRAWING NO.  : 

COAL OlrALlTY A.D.B. 

I A N  



i 

GULF CANADA RESOURCES IMC. I 

SEAM DETAIL COAL DIVISION TRL'E THICXNESS 
MOUNT KLAPPALL PROJECT 

)ATA SOURCE: KPN LR 0 0 ~ 9 5 0 2 3  SEAY : u OVERTURNED~NTERVAL(U) : Z I L . ~ ~  - 227.29  ELEVATION(^) (741 6 



D R A W ! N G  Y O .  : 

COAL/ROCK 1 
D' COAL QUALITY A.3.0. - 

OMF - 

T I 

i 
I 
I 
I 



GULF CANADA RESOURCES INC. 
[ DETAIL COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
RCE: KPN Lll DOH85023 SEAM : U OVERTURNEOINTERVAL(M) : 228.77 - 232.48 ELEVAT)ON(M) : 1741 6 

SEAM 

DATA SOU 

rTE : J A N  39 /86  D R A W I N G  NO. : 

I :::: 1 I N T E ~ ~ L  / JSAMPLE 14 COAL/ROCK I 
TOTAL i 

COAL QUALITY A.D.B. 
R I U  

1 'OC ROCK 1 COAL 1 REc' ;OMpOsi MINING RES 1 ,SLCTION wOlSd 

i I I 



GULF CASADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
A SOURCE: KPN LR ODH850lf SEAM : u UPRIGHT lNTERVAL(Y) : 273.74 - 276.19 ELEVATION(M) : 1741.6 

'ES 10151 

- 



SEAM DETAIL COAL DIVISION TRUE THICKNESS 

;EOLOCIST : ~ A R K E ~  SCALE: 1 A 
1 

1 COAL QUALITY A.D.B. COAL 
ra 

OMPOS 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
OATA SOURCE: KPN LR OOH15023 SEAM : UUPRICHT INTERvAL(M) : 282.70 - 2 8 1  42  ELEVATION(M) . :74l 6 

GEOLOGIST : BARKER SCALE: 1: 3RAWINC NO. : 

COAL QUALITY A.D.B. 

nro 

- 



SEAM DETAIL 
GULF CANADA RESOURCES IXC. 

COAL DIVISION 
MOUNT KLAPPAN PROJECT 

TRUE THICKNESS 

DATA SOURCE: YPN LR O O H ~ 5 0 2 3  SEAM : u UPRIGHT INTERVbL(M) : 288.42 - 290.26 ELEVATION(M) . I741 6 

I N  09/86 3RAWINC NO. : I f T  : BARKER 

C O A L  
DRILL SEAM 
DEPTH LOG 
ut1ets 

1 

SCA - 
VAL 
(I 

COAL 

COAL QUALITY A.D.B. l NTE 
I( 

ROCK ASH - 



- D A ' T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - KPNLRDDH85024 DATE - 01/03/86 

- H  I S T O R Y -  

START DATE - 07/28/85 
END DATE - 07/30/85 

CONTRACTOR - JT THOMAS 
GEOLOGIST - BUHAY 

OPERATOR - GCRl 
SURVEYOR - MWG b ASS 

REMARKS - 

PROVINCE - BC ZONE - 9 
ELEVATION - 1709.50 NORTHING - 6343684.00 

EASTING - 506360.25 
LICENCE/LEASE NUMBER - 7151 

LATITUDE - 571417 
LONGITUDE - 1285341 

LENGTH - 153.60 

CORE SIZE - 0.0 

CEMENT - N 
PLUG - N 
PIE2 - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH- 0.0 

CASING DEPTH (M) - 3.35 
AQUlFERDEPTHS(M) - 0.00 

0.00 
LOSTCIRC. DEPTHS(M) - 0.00 

0 .oo 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
S I M P L E  SAMPLE SUMMARY PAGE 

TRUE THICKNESS 
KLAPPAN PROJECT 

SAMPLE D E P T H  DEPTH PERCENT RECOVERED 
I 0  FROM TO REC COAL ROCK 



GULF CANADA RESOURCES I N C .  - COAL D l V I S I O N  
1 8 / 0 E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I 0  FROM TO FROM T 0 REC COAL ROCK COAL ROCK COAL-ROCK 

D O H 8 5 0 2 4  
I 9 5  6 5 8 9  6 5 9 2  1 2 . 6 8  1 9 . 6 8  7 6 . 2 8  3 . 2 5  2 . 0 9  1 . 4 2  0 . 2 4  4 . 6 7 -  2 . 3 3  
H 9 6  6 5 9 5  6 5 9 7  9 1 . 0 8  9 5 . 8 7  9 2 . 6 9  3 . 8 8  0 . 5 6  0 . 3 5  0.00 4 . 2 3 -  0 . 5 6  



NU. KLAPPAH C O A L  PROPERTY 
1985 DIAMOND D R I L L  HOLES 

DDH85024  

SEAM TRUE SEAM THICKNESS 
( C O A L  & ROCK1 

NOTE: SCHEMATIC P R O F I L E .  
NO THICKNESSES SHOWN 
FOR SEAMS CONTAIN ING 
L E S S  THAN 5 0 c m  COAL. 

SCALE: 1 : 2 0 0 0  
GULF CANAOA RESOURCES I NC. 
1 S/O 1 /86 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVlSION TRUE THICXNESS 

MOUNT KLAPPAN PROJECT 
. ~ T E R v A L ( M )  : 12.88 - 10 68 ELEVAlION(Y) : '7C9 3 

COAL O U U T Y  A.D.B. COAL, 
ro - 

)UPOS REC. 



GULF CANADA RESOURCES INC. 
StLY D n A I L  COAL DIVISION TRUE THICXNESS 

MOUNT KLAPPAN PROJECT 
OAT4 SOURCE: ur*  LR o o n ~ o z r  SEAM . w rwTERvr~(u) : 97 ce - e: ~7 ELEVAT'ON(Y) 1700 5 

COAL 
SLAM 
LOG 

(AL 
L 

COAL 

COAL QUALITY A.3.8. 1 SCAM 
COY?. 

COAL 
TC 

OY?OS 



- D A T A  S O U R C E  S . U M M A R Y -  

DATA SOURCE - K P N L R D D H ~ ~ O ~ ~  DATE - 01/09/86 

START DATE - 07/30/85 
END DATE - 07/31/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - SAVOIE 
REMARKS - 

PROVINCE - BC 
ELEVATION - 1684.30 

OPERATOR - GCRl 
SURVEYOR - MWG & ASS 

ZONE - 9 
NORTHING - 6343436.00 
EASTING - 506419.87 

LICENCE/LEASE NUMBER - 7151 
LATITUDE - 571409 
LONGITUDE - 1285337 

LENGTH - 111.32 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE  

INCLINATION - 90.0 
AZIMUTH - 0.0 

CASlNGDEPTH(M) - 3.66 
AQU l F E R  DEPTHS (MI - 0.00 

O.GO 
LOST C I RC. DEPTHS (M) - 0.00 

0.00 



GULF CANADA RESOURCES I N C .  - COAL O I V I S I O N  
17 /OEC/85  S I M P L E  SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / D E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE D E P T H  D E P T H  PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



MU. KLAPPAM COWL PROPERTY 
1985 DIAMOND D R I L L  HOLES 

DDH85025 

SEAM TRUE SEAM THICKNESS 
(COAL 8 ROCK) 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 5 0 c m  COAL. 

- - 

SCALE: 1:2000 
GULF CANADA RESOURCES I N C .  
15/0 1 /86 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM D n A I L  COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
WPU LR 00~185025 SCAM . 1 INTERVAL(Y) : 38 40 - 40.82 E L E v ~ r l o W ( u )  : 18.4~ 2 DATA SOURCE: 

C 19/05 DRAWING NO. : 

OCK 

rL 
rlNlNG 
ECTION 

COAL QUALITY A.D.B. 
SEAM 

1 ROCK 

COAL 
rc 

curos 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRUE TBlCXNlSS 

MOUNT XLAPPAN PROJBCT 
DATA SOURCE: KPU LI, 0 ~ ~ 8 5 0 t 3  SCAM H IWTERVAL(M) : 74 - 7.47 ELNA"OY(M) . 1084 3 

: W 8 5  DRAW!NC NO.  : p& 

SLAM 
COUP. 

OCK 

rL 
r ln lrrc  
ECTlO N 

COAL QUALITY A.D.B. COAL 
T( 

:OYCOS ASH 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - K P N L R D D H ~ ~ O ~ ~  DATE - 01/09/86 

START DATE - 07/31/85 
END DATE - 08/01/85 

CONTRACTOR - J T THOMAS 
GEOLOGl ST - BOHAY 

OPERATOR - GCRl 
SURVEYOR - MWG & ASS 

REMARKS - 

PROVINCE - BC ZONE - 9 
ELEVATION - 1641.90 NORTHING - 6343430.00 

EASTING - 506857.06 
LICENCE/LEASE NUMBER - 7151 

LATITUDE - 571409 
LONGITUDE - 1285311 

LENGTH - 90.01 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH- 0.0 

CASlNGDEPTH(M) - 0.00 
AQUIFER DEPTHS(M) - 0.00 

0 .oo 
LOST C I R C .  DEPTHS (M) - 0.00 

0.00 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
17/DEC/85 S I M P L E  SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

SEAM SAMPLE 
I D  

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

6609 
I 6 6  10 

6611  
6 6  12 

H 6613  
H 6614 
H 6615 
H 6 6  16 

6 6  17 

DEPTH 
FROM - - - - - - - - - 

19.42 
19.68 
2 5 . 4 1  
62 .  10 
6 2 . 6 0  
6 3 . 5 1  
6 4 . 3 2  
6 5 . 5 3  
6 6 . 0 3  

D E P T H  
T 0 

- - - - - - - - 

19 .68  
25 .41  
25.79 
6 2 . 6 0  
6 3 . 5 1  
6 4 . 3 2  
65 .53  
6 6 . 0 3  
6 7 . 0 4  

PERCENT 
REC 

- - - - - - - - - 

1 0 0 . 0 0  
14 .49  

1 0 0 . 0 0  
1 0 0 . 0 0  
100.00 
4 9 . 3 8  
8 8 . 4 3  
8 0 . 0 0  

100 .00  

RECOVERED . 
COAL ROCK 

M I S S I N G  TOTAL 
COAL ROCK COAL - ROCK 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

0.000- 0 . 2 5 6  
3 . 8 5 3  1 . 0 0 1  4 .567-  1 . 1 1 0  

0.000- 0 . 3 7 8  
0 . 0 0 0 -  0 . 4 9 9  
0 . 8 7 9 -  0 . 0 3 0  

0 . 4  10  0 . 5 9 0 -  0 . 2 2 0  
0 . 1 4 0  0 . 9 4 9 -  0 . 2 6 0  

0 . 1 0 0  0 . 5 0 0 -  0.000 
0.000- 1 .009  



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / D E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE D E P T H  D E P T H  PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



MU. KBAPPAN C O A L  PROPERTY 
1985 DIAMOND D R I L L  HOLES 

DDH85026 

SEAM TRUE SEAM THICKNESS 
(COAL g ROCK1 

NOTE : SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 50cm COAL. 

SCALE: 1:2000 f7 
GULF CANADA RESOURCES I NC . I~~~~ 
15/0 I /a6 u 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRWE TEIICXNCSS 

MOUNT KLAPPAN PROJECT 
)AT4 SOURCE: KPN LR DDHaS026 SEAM : I INTERVAL(M) : 1 . 8  - 25 41 E U V A ~ O M ( M )  : 1ul 8 

lT : 2E: 'OM5 D R A W I N G  NO. : 

COAL QUALITY A.D.B. COAL 
T( - 

:owros 

COAL 

:: 



h 
J 

S U M  DR'AIL 
GULF CANADA RESOURCES INC. 

COAL DIVISION 
MOUN? K L W A N  PROJBCT TRUE TRICINBSS 

OITA SOURCE: KPU ~n ~owrso2r SEAM : M IrtTcnvr~(u) : 
6z.ao - 6003 ELEVAT13N(Y): l l 4 1 0  

I 

- 
- 

- 

- 

. 

OCOL004ST : e u r ~ r  SOU: Z: LC ?9/85 DRAWlMC NO. : 

COAL QUALITY A.D.B. 





- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - ~ ~ ~ ~ ~ 0 0 ~ 6 5 0 2 7  DATE - 01/09/86 

START DATE - 08/01/85 
END DATE - 08/03/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - BUHAY 

OPERATOR - G C R l  
SURVEYOR - MUG & ASS 

REMARKS - 

PROVINCE - BC ZONE - 9 
ELEVATION - 1629.70 NORTHING - 6343062.00 

EASTING - 506959.37 
LICENCE/LEASE NUMBER - 7147 

LATITUDE - 571357 
LONGITUDE - 1285305 

LENGTH - 275.67 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

INCLINATION - 90.0 
AZIMUTH- 0.0 

CASING DEPTH(M) - 3.10 

LOST CIRC. DEPTHS (M) - 0.00 
0.00 

*** NOTE *** 0 INDICATES NO VALUE 



GULF CANADA RESOURCES I N C .  - COAL O I V I S I O N  

DATA 
SOURCE 

1 7 / 0 E C / 8 5  

SEAM SAMPLE 
I 0  

662 1 
6622 
6623 
6624 
6625 
6626 
6627 
6628 
6629 

M / N  6630 
6631 
6632 

M UPPER 6603 
M UPPER 6634 
M LOWER 6635 

6636 
6637 

L 6638 
6639 

S I M P L E  SAMPLE SUMMARY 
TRUE THICKNESS 
KLAPPAN PROJECT 

OEPTH 
FROM 

OEPTH PERCENT 
- TO REC 

PAGE 1 

... 

RECOVERED 
COAL ROCK - - - - - - - - - - - - . 

M I S S I N G  TOTAL 
COAL ROCK COAL - ROCK 
. . ~ ~ - - ~ . . ~ ~ - - - - - ~ ~ ~ - - - - . - ~  



GULF CANADA RESOURCES INC. - COAL DIV IS ION 
17/0EC/85 SIMPLE SAMPLE SUMMARY PAGE 2 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE OEPTH DEPTH PERCENT RECOVEHEO 
SOURCE 10 FROM TO REC COAL ROCK 
....~........~...................~..........~.----......-~--------~~.. 

6649 216.04 216 .16  100.00 0 . 1 1 1  
I 6650 216.16 218 .07  90.58 1.305 0 . 2 9 7  
I 6671  218.07 2 1 9 . 5 0  7 8 . 3 2  0 . 9 8 1  0 .065  
I 6672 2 1 9 . 5 0  221 .55  100 .00  i . 9 3 1  

6673  221 .55  222.04 100 .00  0 .464  
6674 265.07 265.98 100 .00  0 . 8 8 7  

H 6675 265 .98  267 .66  8 5 .  12 1.373 0 . 0 2 0  
H 6676  267 .66  268 .29  100 .00  0 .604  0 . 0 1 0  

6677 2 6 8 . 2 9  2 6 8 . 7 0  100 .00  0 .399  

MISSING TOTAL 
COAL ROCK COAL - ROCK 



DATA SEAM 
SOURCE 
.....---....---.. 
D O H 8 5 0 2 7  

0 
N 
M / N  
M UPPER 
L 
K/I .  
K 
I 
H 
M LOWER 

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / D E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

SAMPLE SAMPLE D E P T H  
FROM TO FROM 

. . 

DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
TO REC COAL ROCK COAL ROCK COAL-ROCK 

. . 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



MT. KLAPPAN G O A L  PROPERTY 
1985 DIAMOND DRILL HOLES 

DDH85027 

- - -- 

SEAM TRUE SEAM THICKNESS 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 50cm COAL. 

(COAL ROCK) 

SCALE: 1:ZOOO @ 
GULF CANADA RESOURCES N C .  GuIfl 
15/01/86 Y7 



GULF CAlliADA RESOURCES INC. 
SEAM DETAIL COAL D l V I S l O N  TRUE THICXNESS . MOUNT KLAPPAN P R O J E C T  

DATA SOUICL: rPu LR O D M ~ S O Z ~  SEAM . o I N X ~ V A L ( U )  : 4 4  o a  - ra 44 ~uvmow(u)  : 1819 1 

ICK 

- 
NlNG 
CTlOy 

COAL QUALITY A.D.B. C O A  
T - 

)MPO' - 

- 

I. / 0 

1 . 1 ,  

- 

- 
IMP - 

T 00  

L 



GULF CANADA RESOURCES INC. 
SEAY D R A I L  COAL DIVISION 

M O U N T  K L A P P A N  PROJECT TRUE THICXNEZS 
DATA SOUICC:  KPM LR DDH8$027 SCAM : N IMTERVAL(M) : 75.2s - 77.88 ELDA- 'Oh(M)  : 1819.7 

COA : C ~ A L  
DRILL 1 SCAM COAL OLALITY A.D.0 





GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVlSlON TXWI RIICXNESS 

MOUNT KLAPPAN PROJECT 

CDAJPOCK ! 
u P L E I U  ,,, COAL QUALITY A.D.B. I INEF 

AM i DRILL i SCAM 
)UP  / DEPTH LOG ; 



GULF CANADA RESOURCES INC. 
SCAM DETAIL COAL DIVISION TRUE THICKNESS 

MOUN? SLAPPAN PROJECT 
IATA S O U I C L  KP* L. DDM.5017 SEAM u L O W l  IYEPVAL(M) : 1 - 1 6 ELNAT ON(M! '629 ' 

S O L  - 
4TERVAL 
.rill. 
CK / COAL 

C O A L  

L 



GCRI COAL DIVISION HEAD ------------------ ---- PROJ I<PN BLK LR DS DDH85027 ------------------ ---- .................................... .................................... 
SAMPLE ID 06635 DATA TYPE (REAL,BORO,AVER,CALC) 
SPLIT SAMPLE ID HDl DATE ANALYSED 10/10/85 

ANALYSIS BASIS TYPE (AD,DB,AR,EM) 
NAME OF STANDARD (ASTM,JIS,DIN,BS,AS,GOST,ISO) ASTM 

TOP SIZE (MM) 
SURFACE MOISTURE % 
TOTAL MOISTURE % 
EOUILIBRIUM MOISTURE % 

RESIDUAL MOISTURE % 
ASH % 
VOLATILE MATTER % 
FIXED CARBON % 

--- - -- 
-- _- TOTAL SULPHUR % 
12.11 PHOSPHOROUS % 
-- - -- CHLORINE (PPM) 

SPECIFIC: GRAVITY 
0.41 FSI 
60.59 HG I 
-- - -- C02 % 

GROSS CALORIFIC VALUE (MJ/I<G) --.-- 
NET CALORIFIC VALUE (MJ/I<G) --.-- 

REAL 

AD 



GULF CANADA RESOURCES INC. 
SEAM D R A I L  COAL DIVISION 

MOUNT KLAPPAN PROJECI 
TRUE THICKNESS 

DATA SOLIICE: K r *  ;a o ? - c ~ ~ z -  SEAM : . I ~ R V A L : ~ )  . .i7 54 - .zs 29 E L E V A I I O M : ~ ) .  ,625 : 

GEOLOG'ST . ~L*A. SCA 

COAL QUALITY 4.9.8. 



GULF CANADA RESOURCES INC. 
SXAM DETAIL COAL DIVISION TRUB IXICXNESS 

MOUNT KLAPPAN PROJECT 
ATA SOUICL x C r  LR DOMU5017 SEAM : K/L I N ~ R V A L ( M )  : 

w.71  - m . 8 0  E u v ~ n o n ( u )  : 1810.7 

; 1we.a ORAWING NO. : 

COAL QUALITY A.D.B. 

OEC 

JROC * 



GULF CANADA RESOURCES INC. 
SEAM DSTAIL COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
DATA SOURCE. O N  i l  OOM85017 SLAY 1 INTERVAL(Y) 183 00  - 9 ELEVA- 3N(Y)  ' 9 2 s  7 

t 'Wd5 DRAWING NO. : 

OCK 

L 
l n l u c  
: c n o N  

COAL OUALITY A.D.0 



9- D-AIL 
GULF CANADA RESOURCES INC. 

COAL DIVISION 
MOUNT KLAPPAN P R O J E a  TRUE THICXN 

DATA JOUIQ: NC* u oonaaon s u r  : I 

: DEC I*/- DR4WlYO no. : 
ROCK 1 

COAL QUALITY A.D.0. 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION T R U E  T H I C K N E S S  

MOUNT KLAPPAN P R O J E C T  
DATA SOURCE: KPN LR DOH65027 SEAM : H INTERVAL(M) : 265.98 - 268.29 ELEVATlON(M) : 1629.7 

TE 
COA 

T - 
OMPO! 

J 09/66 DRAWING NO. : 
P 

GEOL - SCA 1: = 

7; 

EC. 

- 

- 

I . ,  

- 

10.0 

- 

_= 

AMPLE l l  

- 
3CK 

L 
IN ING 
:CTION - 

COAL QUALITY A.D.B. l NTE ", - 
OCK - 

- 

- 

- 
W 

- 
ASH 

24.0s 



DATA SOURCE - KPNLRDDH85028 DATE - 01/09/86 

START DATC - 08/01/85 
END DATE - 08/02/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - SAVOIE 

REMARKS - 

PROVINCE - BC 
ELEVATION - 1668.60 

LlCENCE/LEASE NUMBER - 7151 

OPERATOR - GCRI 
SURVEYOR - MWG & ASS 

ZONE - 9 
NORTHING - 6343175.00 

EASTING - 506256.50 

LATITUDE - 571401 
LONGITUDE - 1285347 

LENGTH - 79.06 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH - 0.0 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 7 / 0 E C / 8 5  S I M P L E  SAMPLE SUMMARY PAGE I 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH D E P T H  PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE 1 0  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 8 / O E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE I 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 
..................................................................................................... 

D O H 8 5 0 2 8  
H 1 0 9  6 7 1 4  6 7 1 6  5 6 . 9 6  6 1 . 1 8  8 2 . 7 0  3 . 0 3  0 . 4 6  0 . 4 7  0 . 2 6  3 . 5 0 -  0 . 7 2  
I 1 1 1  6 7 1 0  6 7 1 1  I O . 8 0  1 5 . 6 8  2 3 . 7 7  0 . 9 9  0. I 7  3 . 6 1  0. I 1  4 . 6 0 -  0 . 2 8  



MU. KLAPBAN COAL PROPERTY 
1985 DIAMOND DRILL HOLES 

DDH85028 

(COAL ROCK) 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 50cm COAL. 

SCALE: 1:2000 
GULF CANADA RESOURCES N C .  
15/01/86 @ 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
, DATA SOURCE: KPU LR OOmaaOZa S U M  : M INTERVAL(Y) : 5 . 9  - 6 18 ELNATION(Y) . 16na.O 

iEOLOOlSl : W O E  

iEAY DRILL 
:OUP. DEPTH ROCK COAL 

X 
EC. 
- 

- 

.O 

- 

1.1 

- 

1.3 

COAL QUALITY A.D.B. 



GELF CAXADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRUE RIICKNESS 

MOUNT KLAPPAN PROJECT - 
DATA SOURCE: KPN LR DOtI8S028 SCAM . 1 INTERVAL(Y) $0 8 0  - 15.88 ELEVATION(Y) : 1686 6 

E : .  
COAL/ROCK 

TOTAL 

1718 8 DRAWING NO. : 

COAL QUALITY A.D.B. 



DATA SOURCE - KPNLRDOH85029 

START DATE - 08/02/85 
END DATE - 08/03/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - SAVOIE 

REMARKS - 

PROVINCE - BC 
ELEVATION - 1661.70 

OPERATOR - G C R l  
SURVEYOR - MUG & ASS 

ZONE - 9 
NORTHING - 6343261.00 

EAST1 NG - 506523.94 

LATITUOE - 571403 
LONGITUDE - 1285331 

LENGTH - 104.25 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

INCLINATION - 90.0 
AZIMUTH - 0.0 

*** NOTE *** 0 INDICATES NO VALUE 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1 7 / O E C / 8 5  S IMPLE SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I 0  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
t e / O E C / 8 5  COMPOSITE SAMPLE SUMMARY PAGE I 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA ' SEAM COMP SAMPLE SAMPLE D E P T H  DEPTI i  PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-RUCK 
..................................................................................................... 
D O H 8 5 0 2 9  

J 6619 6619 6619 7 5 . 0 0  7 5 . 5 3  1 0 0 . 0 0  0 . 5 3  0.00 0.00 0.00 0 . 5 3 -  0 . 0 0  



MU. KLAPPAN C O A L  PROPERTY 
1985 DIAMOND DRILL  HOLES 

DDH85029 

SEAM TRUE SEAM THICKNESS 
(COAL & ROCK) 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTA I N l NG 
LESS THAN 50cm COAL. 

SCALE: 1:2000 a 
GULF CANI\OA RESOURCES INC.  GuIC) 
1 5/0 1 /36 r7 



COAL S E N  DATA SHEETS 

AND 

COAL QUALITY ANALYSES 



GLLF CANADA RESOURCES INC. 
SEAM DETAIL COAL DIVISION TRUE THICKNESS 

HOLXT KLAPPAN PROJECT 
h - E R V A L ( Y )  -. -. 

LTA S J L i C i .  ? 0 - 3  S E A M  . - .. - - : E L E V A ~ I C N ~ U )  5e 

DRAWIN:  h3 .  

C ~ A L / R O C K  , C O A L  OUALITY A.D.B.  

i C L 3 G I C T  : S r v C 5  

1 C O A L  I 
L A Y  ' DR'LL ! S E A M  :- T o  

Y P O S  OM;. DEPTH L C G  

. I  I, if?.** . 



DATA SOURCE - KPNLRDDH85030 DATE - 01/09/86 

START DATE - 06/04/85 
END DATE - 08/04/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - SWANBERGSON 

OPERATOR - G C R l  
SURVEYOR - MWG & ASS 

REMARKS - DRILLED IN PIT  AREA AND HAS SINCE BEEN MINED 

PROVINCE - BC ZONE - 9 . -. 

ELEVATION - 1826.20 NORTHING - 6344306 .00 
EASTING - 505778.31 

LlCENCE/LEASE NUMBER - 7152 
LATITUDE - 571437 

LONGITUDE - 1285415 

LENGTH- 31.17 INCLINATION - 90.0 
AZ I MUTH .- 0.0 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

CASlNGDEPTH(M) - 0.00 
AQUIFER . DEPTHS (M) - 0.00 

0.00 
LOST C I R C .  DEPTHS (M) - 0.00 

0.00 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
03 /JAN/86  SIMPLE SAMPLE SUMMARY PAGE 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE 
SOURCE I D  

DOH85030 
6 6 7 8  

I 6 6 7 9  
I 6 6 8 0  
I 6 6 8  1 

6 6 8 2  

DEPTH PERCENT 
TO REC 

- - - - - - - - - - - - - - - - -  
MISS ING TOTAL 

COAL ROCK COAL - ROCK 
-----..------..------..--- 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
03/JAN/86 COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED MISS ING TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



MU. KLAPPAN COAL PROPERTY 
1985 DIAMOND DRILL HOLES 

DOH85030 

( C O A L  & ROCK) 

N O T E t  SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAIN ING 
L E S S  THAN 5 0 c m  COAL. 

SCALE: 1:2000 
GULF CANADA RESOURCES INC. 
15/01/86 

Q 



COAL SEAM DATA SHEETS 

AN0 

COAL QUALITY ANALYSES 



SEAM O R A I L  
GULF CANADA RESOURCES INC. 

COAL OlVISlON 
MOUNT K U P P A N  PROJECT 

TRUE THICXNE! 

DATA SOULCE: NCU L n  ~ 0 ~ 1 $ 0 3 0  SEAM : N r r R v r L ( M )  : l o r a  - 2. sa ELEVA~ON(I) : .< 

mK - 
co* 

1 - 
: o M C o  

C '9/83 ORbWlNC NO. : 

COAL PUALITY A . D . B .  

- 
OCK 
L - 
I lN lNC 

COAL 1 SCAM 

I 
SAMPLE I 



- D A T A  S O U R C E  S U H H A R Y -  

DATA SOURCE - KPNLRODH85031 OATE - 01/09/86 

START DATE - 08/05/85 
END DATE - 08/05/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - SAVOIE 

OPERATOR - G C R l  
SURVEYOR - MWG & ASS 

REHARKS - DRILLED IN P I T  AREA AND HAS SINCE BEEN HlNED 

PROVINCE - BC ZONE - 9 
ELEVATION - 1827.40 NORTH l NG - 6344324.00 

EASTING - 505717.44 
LlCENCE/LEASE NUHBER - 7152 

LATITUDE - 571438 
LONGITUDE - 1285419 

LENGTH - 22.11 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH- 0.0 

CASING DEPTH (H) - 0.00 
AQUIFER DEPTHS(H) - 0.00 

0.00 
LOST ClRC. DEPTHS (H) - 0.00 

0.00 



GULF CANADA RESOURCES INC .  - COAL D I V I S I O N  
03/JAN/86 SIMPLE SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

OATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED MISS ING TOTAL 
SOURCE 1 0  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  
03 /JAN/86  COMPOSITE SAMPLE SUMMARY PAGE I 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COUP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED MISSING TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 
..................................................................................................... 

DOH8503 1 
I 0 6 6 8 4  6 6 8 6  8 . 1 2  1 2 . 8 5  7 4 . 6 3  3 . 3 7  0 . 1 6  0 . 8 8  0 . 3 2  4 . 2 5 -  0 . 4 8  



MT. KLAPPAN G Q A b  PROPERTY 
1985 DIAMOND D R I L L  HOLES 

DDH8503 1 

(COAL & ROCK) 

NOTE: SCHEYATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 50cm COAL. 

SCALE: 1 :ZOO0 
n 

GULF CANADA RESOURCES INC. 
15/01/86 



COAL SEAM DATA SHEETS 

. AND 

COAL QUALITY ANALYSES 



GULF CAgADA RESOURCES INC. 
SEAM D R A I L  COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
A T A  SOUICE:  1m LI oonasos~ S ~ A Y  : 8 INTERVAL(Y) : 1 0  - 11.85 E L f v ~ T l o U ( u )  : 1117 4 

COAL QUALITY A.D.B. 



- D A T A  S O U R C E  S U M M A R Y -  

OATA SOURCE - KPNLRODH85032 DATE - 01/09/86 

START OATE - 08/05/85 
END DATE - 08/05/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - SAVOIE 

OPERATOR - GCRl 
SURVEYOR - MWG & ASS 

REHARKS - DRILLED IN PIT AREA AND HAS SINCE BEEN MINED 

PROVINCE - BC ZONE - 9 
ELEVATION - 1825.00 NORTHING - 6344291.00 

EASTING - 505843.56 
LICENCE/LEASE NUHBER - 7152 

LATITUDE - 571437 
LONGITUDE - 1285411 

LENGTH - 40.85 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH- 0.0 

CASING DEPTH (M) - 0.00 
A Q U I F E R  DEPTHS (MI - 0.00 

0.00 
LOST C I R C .  DEPTHS (H) - 0.00 

0.00 



GULF CANADA RESOURCES INC .  - COAL D l V l S I O N  
03 /JAN/86  SIMPLE SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED MlSS lNG TOTAL 
SOURCE I D  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES I N C .  - COAL O I V I S I O N  
0 3 / J A N / 8 6  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I 0  FROM TO FROM TO REC COAL . ROCK COAL ROCK COAL-ROCK 



MU. KLAQPAN COAL PROPERTY 
1985 DIAMOND DRILL HOLES 

DDH85032 

(COAL & ROCK) 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 50cm COAL. 

SCALE: : 2 0 C O  
GULF CANADA RESOURCES INC. 
5 1 0  1/86 

Q 



COAL SEAM DATA SHEETS 

AND 

COAL QUALIN ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DKTAIL COAL DIVISION TEUB THICKNESS 

MOUNT KLAPPAN PROJECT 
D A U  SOURCE: KM LR 00*8%732 SEAM , INTEIVAL(M) : 275. - 11 01 ELEVATIOY(Y) : ,e2: : 

n : ~ E C  ' ~ 8 5  OIAWIYG N O .  : 

COAL QUALITY A.D.B. COAL 

EY 
OCX 

iL 
I lNlNC 
ECTIOI( 



- 0 A T . A  S O U R C E  S U N N A R Y -  

DATA SOURCE - KPNLRDDH85033 DATE - 01/09/86 

START DATE - 08/06/85 
END DATE - 08/06/85 

CONTRACTOR - J T THONAS OPERATOR - G C R l  
GEOLOGIST - BUHAY SURVEYOR - MUG & ASS 

REMARKS - DRILLED IN PIT  AREA AND HAS SINCE BEEN NINE0 

PROVINCE - BC 
ELEVATION - 1809.10 

LICENCE/LEASE NUMBER - 7152 

LENGTH - 22.23 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6344258.00 

EASTlNG - 506019.06 

LATITUDE - 571436 
LONGITUDE - 1285401 

INCL INAT ION - 90.0 
AZIMUTH- 0.0 

CASING DEPTH(H) - 0.00 
AQUIFER DEPTHS (N) - 0.00 

0.00 
LDSTCIRC. DEPTHS(N) - 0.00 

0.00 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
SIMPLE SAMPLE SUMMARY 

TRUE THICKNESS 
KLAPPAN PROJECT 

PAGE 1 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED MISSING TOTAL 
SOURCE I D  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
0 3 / J A N / 8 6  COMPOSITE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COUP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE 10 FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



MU. KLAPBAN C O A L  PROPERTY 
1985 DIAMOND DRILL HOLES 

DDH85033 

SEAM TRUE SEAM THICKNESS 
(COAL B ROCK1 

FOR SEAMS CONTAI N l  NG 
LESS THAN 5 0 c m  COAL. 

SCALE: 1:2000 
GULF CANADA RESOURCES INC. 
15/01/86 

Q 



COAL SEAM DATA SHEETS 

AND 

COAL QUALITY 'ANALYSES 



GULF CANADA RESOURCES INC. - - -- - - -- - -- - - - - 

SEAM DJITAIL COAL DIVISION TRUE THICKNESS 
MOUNT KLAPPAN PROJECT 

DATA SOURCE. re* -9  P C - 8 5 0 3 ~  SCAM u r r n v r ~ ( u )  l o  os - 16 a2 ELEvITION(Y) ICO ' 

GEOLOGIST : ?Y/05 DRAWING NO.  - 
DCK 

L 
INING 
:CTIO.N - 

DCC - 
I COAL 

SCAM p 
1 ROCK 

COAL QUALITY A.D.B. 
- 
OM? - 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - K P N L R D O H ~ ~ O ~ ~  DATE - 01/09/86 

START DATE - 08/06/85 
END DATE - 08/06/85 

CONTRACTOR - J T THOMAS 
GEOLOGIST - BUHAY 

OPERATOR - GCRl 
SURVEYOR - MUG G ASS 

REMARKS - DRILLED IN PIT AREA AND HAS SINCE BEEN MINED 

PROVINCE - BC ZONE - 9 
ELEVATION - 1'820.02 NORTHING - 6344261.00 

EASTING - 505908.12 
LICENCE/LEASE NUMBER - 7152 

LATITUDE - 571436 
LONGITUDE - 1285408 

LENGTH - 40.35 

CORE SIZE - 0.0 

CEMENT - 
PLUG - 
PlEZ - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 90.0 
AZIMUTH - 0.0 

CASING DEPTH (MI - 0.00 
AQU l FER DEPTHS (M) - 0.00 

0.00 
LOST CIRC. DEPTHS (M) - 0.00 

0.00 



GULF CANADA RESOURCES INC .  - COAL D I V I S I O N  
03/JAN/86 SIMPLE SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED MISS ING TOTAL 
SOURCE I 0  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 



GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  
03 /JAN/86  COMPOSITE SAMPLE SUMMARY PAGE t 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED MISS ING TOTAL 
SOURCE I D  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 
..................................................................................................... 

DOH85034 
I 0 6 7 0 3  6 7 0 7  3 0 . 3 2  3 5 . 5 2  8 1 . 9 2  4 . 0 5  0 . 2 1  0 . 8 4  0 . 1 0  4 . 8 9 -  0 . 3 1  



1985 DIAMOND DRILL  HOLES 
DDH85034 

SEAM TRUE SEAM THICKNESS 
(COAL & ROCK) 

NOTE: SCHEMATIC PROFILE. 
NO THICKNESSES SHOWN 
FOR SEAMS CONTAINING 
LESS THAN 5 0 c m  COAL. 

SCALE: 1:2000 Q 
GULF CANADA RE90URCES INC. Gul' 
1510 1 /86 cz' 



COAL SEAM DATA SHEETS 

AN0 

COAL QUALITY ANALYSES 



GULF CANADA RESOURCES INC. 
SEAM DETAIL COAL D I V I S I O N  TRUE T H I C K X E S S  

M O U N T  KLAPPAN P R O J E C T  
ATA souncE: r ~ 1  LI O D H ~ S O Y  SLAY : I IWTERVAL(Y) : J O . ~  - ~ 5 . 5 ~  CLEvAnoN(u) : l a m  a 

. 
: DEC 

iEAY DRILL SLAM 

7 

1 A 

- 
- 

DRAWING NO. : ,9/m 

COAL QUALITY A . D . B .  

COYM! 

I 
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