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PREFACE 

The Mount Klappan Coal P r o j e c t  i s  l o c a t e d  i n  northwest B r i t i s h  

Columbia and i s  who l ly  owned and operated by G u l f  Canada Resources 

I n c .  

The 1984 Lost-Fox Area Geological  Report  prov ides a c u r r e n t  

assessment o f  the  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  c e n t r a l  reg ion  o f  the Mount 

Klappan proper ty .  T h i s  r e p o r t  presents  the  a s s i m i l a t i o n  o f  the r e s u l t s  

f rom f o u r  subsequent e x p l o r a t i o n  programs i n  t h e  Lost-Fox Area 

undertaken s ince the i n i t i a l  a c q u i s t i o n  o f  coal l i c e n c e s  i n  1981. 
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1.0 SUMMARY 

G u l f  Canada Resources I n c . ' s  Mount Klappan Coal P r o j e c t  i s  l o c a t e d  

i n  the  Bowser Basin o f  northwest B r i t i s h  Columbia, 288 k i l o m e t r e s  n o r t h  

o f  Smi t h e r s ,  and 150 k i  1 ometres nor theas t  o f  Stewart, B r i  ti sh Columbia. 

The proper ty  i s  composed o f  189 crown coal  l i c e n c e s  t o t a l l i n g  50 014 

hec tares  o f  land. 

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

e x p l o r a t i o n  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 i g h l i g h t e d  o r  f u r t h e r  de f ined dur ing  each o f  the  

e x p l o r a t i o n  programs undertaken s ince the a c q u i s i t i o n  o f  the proper ty .  

To 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  i n  

1984, the  Mount Klappan p r o p e r t y  was d i v i d e d  i n t o  th ree  p r o j e c t s :  the  

Hobbi t -Broa tch  Area, the  Summi t-Nass-Skeena Areas, and the Lost-Fox 

Area, the  l a t t e r  t o  which t h i s  r e p o r t  per ta ins .  Two r e p o r t s  cover ing  

e x p l o r a t i o n  a c t i v i t i e s  on the  remaining p r o j e c t s  have been completed as 

we1 1. 

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

a c c e s s a b i l i t y  o f  coal  prov ided a bas is  f o r  increased a t t e n t i o n  t o  the 

Lost-Fox Area each year.  Resul ts  from d e t a i l e d  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 

a d i  t driveage, have c o n t r i b u t e d  t o  the  d e l i n e a t i o n  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 G u l f  i s  c u r r e n t l y  p repar ing  a Stage I submission t o  

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

Lost-Fox Area. 

- 1 -  , 



Combined e x p l o r a t i o n  a c t i v i t y  on the  Mount Klappan proper ty  d u r i n g  

1984 comprised 8 diamond d r i l l  ho les t o t a l l i n g  1507 metres, 1 7  r o t a r y  

d r i l l  ho les t o t a l l i n g  897 metres, and 223 t renches t o t a l l i n g  1 457 

metres. I n  add i t i on ,  t he  proper ty  was mapped a t  scales o f  1:5000 and 

1:2500, and new a i r  photo coverage was produced f o r  the Lost-Fox and 

Hobbi t -Broatch Areas a t  scales o f  1:8 000 and 1:20 000. 

The Mount Klappan proper ty  covers sedimentary s t r a t a  ranging i n  

age f rom Upper Ju rass i c  t o  Lower Cretaceous. These s t r a t a  a re  

i n t e r p r e t e d  t o  have been subjected t o  two phases o f  s t r u c t u r a l  

deformat ion r e s u l t i n g  i n  NW-SE t r e n d i n g  f o l d s  o f  the  f i r s t  phase 

(F1)  and genera l l y  NE-SW t r e n d i n g  fo lds  o f  the  second phase (F2). 

More apparent w i t h i n  the  f i r s t  phase, t h r u s t  and minor normal f a u l t i n g  

i s  assoc ia ted  w i t h  bo th  phases o f  deformation. The Lost-Fox Area i s  

w e l l  w i t h i n  t h i s  s t r u c t u r a l  regime, and e x h i b i t s  r e s u l t s  o f  bo th  

de format ion  phases. 

The sediments under l y ing  the  proper ty  have been subdiv ided i n t o  

f o u r  sequences: t h e  Spatsi  z i  , K1 appan, Ma1 1 och, and Rhondda, i n  

ascending order.  The Klappan Sequence i s  t he  main coal -bear ing u n i t  

and i s  p r e s e n t l y  i n t e r p r e t e d  t o  a t t a i n  a th ickness  o f  up t o  900 

metres. The Lost-Fox Area i s  predominant ly under la in  by s t r a t a  o f  t he  

coa l  -bear ing  K 1  appan Sequence. 

The Mount Klappan proper ty  conta ins  a t o t a l  resource o f  5.3 

b i l l i o n  tonnes o f  coa l ,  w i t h  each resource category c o n t r i b u t i n g  as 

i n d i c a t e d  below. These coal  resources a r e  conta ined w i t h i n  up t o  16 

seams rang ing  i n  th ickness  up t o  8 metres. 

- 2 -  . .  
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The Lost-Fox Area contributes 1067 m i l l i o n  tonnes t o  the t o t a l  

r e source  of the Mount Klappan proper ty ,  w i t h  each r e source  ca tegory  

c o n t r i b u t i n g  a s  i n d i c a t e d  below. In the Lost-Fox Area, there are 16 

seams w i t h  an aggrega te  true thickness r a n g i n g  up  t o  over 44 metres 

i nterpreted t o  exist w i t h i n  the coal -bear ing  K1 appan Sequence. 

COAL RESOURCES 

( m i  1 1 i o n  tonnes 1 

Measured 

I n d i c a t e d  

I n f e r r e d  

Specu la t ive  

Mount K 1  appan Property Lost-Fox Area 

44.2 32.1 

70.8 46.3 

604.6 194.1 

4 622.4 794.9 

Tota l  5 342.0 1 067.4 

The c o a l ,  w h i c h  i s  of  a n t h r a c i t e  rank,  can be c leaned  t o  

s imul taneous ly  produce a v a r i e t y  of s i zed  products ,  ranging i n  ash 

c o n t e n t  from 5% ash premium c o a l s  t o  b r i q u e t t i n g  c o a l s  of  25% ash  o r  

g r e a t e r .  The a n t h r a c i t e  products  a r e  c h a r a c t e r i z e d  by low s u l p h u r  

va lues  ( less  than 1% and usua l ly  0 .5%) ,  high c a l o r i f i c  va lues ,  and only 

t r a c e s  of ch lo r ine .  
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2.0 RECOMMENDATIONS 

Geological  i n t e r p r e t a t i o n  o f  exp lo ra t i on  data c o l l e c t e d  t o  date 

has i d e n t i f i e d  several areas w i t h  p o t e n 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 f o l l o w i n g  recommendations are 

made: 

1. Continue data co l  1 e c t i o n  through adi  t d r i  veage, d r i  11 i ng, 

t rench ing  and d e t a i l e d  mapping i n  cen t ra l  Los t  Ridge and the 

Hogback v i c i n i t y  t o  the immediate no r th  and east o f  

L o s t  Ridge. 

2. Inves t iga te ,  through d e t a i l e d  s t r u c t u r a l  and s t r a t i g r a p h i c  

mapping, the areas south, east  and west o f  Los t  Ridge where 

l i t t l e  data i s  ava i l ab le  bu t  p re l im ina ry  work (hand t rench ing  

and mapping) has i nd i ca ted  the presence o f  coal seams. 

3 .  Continue de ta i  1 ed s tud ies o f  the s t r u c t u r a l  and deposi t ional  

c h a r a c t e r i s t i c s  o f  the coal-bear ing sequence i n  the Lost-Fox 

Area. The r e s u l t s  o f  these s tud ies w i l l  augment and enable 

re f inement  o f  the  ongoing i n t e r p r e t a t i o n  and resource 

del  i nea t i  on. 

4. I nves t i ga te  the areas o f  Mount Klappan and south west o f  Los t  

Ridge toward the L i t t l e  K1 appan R i  ver  t o  p rov i  de concl u s i  ve 

data regard ing the coal p o t e n t i a l  i n  these areas. 

. a  . .  



3.0 INTRODUCTION 

3 .1  Mount Klappan Coal Project 

3.1.1 Locat ion  

The Mount Klappan coal  l i c e n c e s  are  s i t u a t e d  i n  

nor thwest  B r i t i s h  Col umbia approximately 930 k i  1 ometres n o r t h  

o f  Vancouver, 150 k i l o m e t r e s  nor theas t  o f  Stewart  and 530 

k i  1 ometres northwest o f  P r i n c e  George ( F i  gure 3.1 ; Appendix 

G) 

Geographica l ly  the  coal  l i c e n c e s  are a t  the nor thern  

e x t r e m i t y  o f  the  Skeena Mountains between 5.7" 06 '  and 57" 23 '  

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

cover  t h e  headwaters o f  the  Klappan, L i t t l e  Klappan, S p a t s i z i  

and Nass Rivers.  

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

of I s k u t  ( p o p u l a t i o n  500) l o c a t e d  100 k i l o m e t r e s  t o  the 

nor thwest  on the  Stewart-Cassi e r  H i  ghway (Hwy 37 1. 

3.1.2 Access 

The Mount K1  appan proper ty  s t radd les  the p a r t i a l t l y  

completed B r i t i s h  Columbia Railway l i n e  between P r i n c e  George 

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

t h e  c o n s t r u c t i o n  o f  the  l i n e ,  s tee l  was l a i d  t o  w i t h i n  80 

k i l o m e t r e s  south o f  the proper ty .  With the  except ion o f  a 24 

k i l o m e t r e  s t r e t c h  n o r t h  o f  the K lua tan tan  River ,  the r a i l w a y  

- 5 -  
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FIGURE 3.2 
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subgrade was constructed through and beyond the property t o  
the St ikine River just south of Dease Lake. 

Road access t o  the property from Highway 37 v ia  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 t o  the property. Road 

distances from Terrace and Stewart t o  the property are 575 

kilometres and 426 kilometres respectively. 

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

1000 metre Summit 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 189 coal licences 

t o t a l l i n g  50 014 hectares of land (Appendix 6 ) .  The property 

was acquired i n  four separate applications from 1981 t o  1984 

(Figure 3.3). 

3.1.4 Ownership 

Gulf Canada Resources Inc., wholly owns the coal 

1 icences compri s i n g  the Mount K 1  appan property. 

3.1.5 Property Geography and Biophysical Environment 

The  Moun t  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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Spa ts i z i  Rivers (F igure  3.1). This area i s  w i t h i n  the 

nor thern ex t remi ty  o f  the Skeena Mountains physiographic 

region. The reg ional  physiography i s  o f  mountainous t e r r a i n  

wi th broad northwest t o  southeast t rending va l l eys  o f  the 

aforementioned r i v e r s .  

E levat ions on the proper ty  range from 1127 metres i n  

the  Spats iz i  R iver  Va l ley  t o  over 2000 metres on Mount 

Klappan and the adjacent r i dge  tops. 

The c l i m a t i c  regime o f  the area i s  i n  the Northern and 

Centra l  Plateau and Mountain Zone. P r e c i p i t a t i o n  values 

average 300 t o  400 n per year  w i t h  the mean d a i l y  

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

Th is  in fo rmat ion  i s  der ived from weather s ta t i ons  loca ted  on 

the  nor theastern edge o f  the proper ty  which have been 

monitored monthly since t h e i r  i n s t a l l a t i o n  three years ago. 

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

V a l  l e y  bottoms are p a r t i a l l y  covered w i th  sca t te red  

coni ferous fo res ts ,  grasses, shrubs, meadows, and bogs. The 

h igher  e levat ions are character ized by a lp ine  tundra. 

3.2 Lost-Fox Area 

3.2.1 Locat ion 

The Mount Klappan proper ty  was d iv ided i n t o  three 

p ro jec ts  i n  1984 t o  f a c i l i t a t e  exp lo ra t ion  expansion and 

subsequent l o g i s t i c s .  (F igure 3.4). The Lost-Fox Area i s  
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FIGURE 3.4 
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s i tua ted  i n  the cen t ra l  reg ion o f  the Mount Klappan property.  

Major geographic features inc luded i n  the area are Los t  

Ridge, Mount Klappan and Fox Creek. 

3.2.2 Access 

The B r i t i s h  Col umbia Railway subgrade provides road 

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

however the area was reached p r i m a r i l y  by he l i cop te r  from 

Didene Creek Camp. Track-mounted vehic les were used t o  

t ranspor t  r o t a r y  d r i l l i n g  and support equipment where road 

access was not  ava i l ab le  dur ing the 1984 exp lo ra t i on  season. 

3.2.3 Area Desc r ip t i on  

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

35 o f  the 189 l icences.  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 

l a t t e r  concerned w i t h  the northwest p o r t i o n  o f  each o f  those 

l icences,  which inc ludes the area around the Summit 

A i r s t r i p .  

3.2.4 Biophysical  Environment 

With t r e e  l i n e  a t  approximately 1500 metres a.s.l., 

the  Lost-Fox Area i s  character ized by a lp ine  tundra, grasses, 

and shrubs, w i t h  swamps and some scat tered coni ferous stands 

a t  lower e levat ions.  

- 12 - 



The Mount Klappan massif in f luences the physical 

charac ter  of much o f  the  area. The v a l l e y  separat ing it from 

the  second predominant fea ture ,  Lost Ridge, expresses the 

i n f l u e n c e  o f  Fox Creek, the  major drainage i n  the Lost-Fox 

Area. 

- 13 - 



4.0 EXPLORATION HISTORY 

4.1 Mount Klappan Property 

4.1.1 Exploration P r i o r  t o  Gu l f ' s  Acquisit ion 

V.H.  Dupont made the f i r s t  published descr ip t ion  of 

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

Department o f  Railways and Canals (Figure 6.1) .  In h i s  

r epor t ,  he describes a coal outcrop near the confluence of 

Didene Creek and the Spa t s i z i  River. This outcrop is now 

recognized as p a r t  of the Klappan coal occurrences. 

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

explora t ion  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- 

log ica l  evaluat ion of the Bowser Basin concentrat ing 55 

miles  t o  the south of Mount Klappan i n  the Groundhog Coal 

Measures. The second, i n  1948, was led by Buckham and Latour 

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

Groundhog area.  The t h i r d  study i n  1957 was ca l l ed  "Opera- 

t i o n  S t ik ine" .  The fourth and f i f t h  programs, w h i c h  broadly 

covered the Klappan coal measures, were led  by Eisbacher i n  

1974 and i n  1981. These s tudies  resu l ted  i n  some of the 

f i r s t  stratigraphic and structural studies of the area.  In 
add i t ion ,  Eisbacher tried t o  r e l a t e  the deposit ional h i s tory  

of the Bowser Basin t o  the t ec ton ic  h is tory  of the area.  

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

Department of Mines published s t r a t i g r a p h i c  s tud ies  primarily 
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i n  the Groundhog area. 
t o  the coal sequences of the Northern Bowser Basin. 

However., they also included reference 

Further interest i n  the Klappan coal occurrences 

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

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

were allowed t o  lapse  i n  1980 following minimal geological 

explora t ion  of the area.  

I n i t i a l l y ,  G u l f  entered the Bowser Basin i n  1979 

concentrat ing i n  the Panorama-Groundhog Coal Measures. T h i s  

was followed i n  1981 by the acquis i t ion  of the Mount Klappan 

property.  

4.1.2 Summary of Exploration 1981-1983 

Prior t o  1984, G u l f  undertook th ree  separa te  

explora t ion  programs on the Mount Klappan property.  The 

explorat ion included geological mapping, hand t renching,  

diamond 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  o f  these  explorat ion a c t i v i t i e s  have been 

documented i n  t h ree  separa te  reports :  Mount Klappan Coal 

P ro jec t  - Geological Report 1981, 1982 and 1983. 
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Table 4.1 

Adi ts 

Number 

Tonnes 

MOUNT KLAPPAN COAL P R W E C T  
EXPLORATION SUMMARY 1981 TO 1983 

1981 1982 1983 

Diamond Drill Holes 

7 3 

Total Metres -- 1223 603 

Number ( H Q )  -- 

6 

-- 126 

Number ( A I X )  -- -- 
Total Metres -- 

Hand Trenching 

Number 24 51 93 

Total Metres 89 289 521 

Total 

1 

39.2 

10 

1 826 

6 

126 

168 

905 

Geological Mapping 

Scales 1:lO 000 1:lO 000 1:5 000 

1:lO 000 
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4.2 Lost-Fox Area 

4.2.1 Summary of Exploration 1981-1983 

During each of the three  explorat ion programs under- 

taken prior t o  1984, the Lost-Fox Area has received fu r the r  

i nves t iga t ion  i n  the  form of geological mapping and trenching 

w i t h  subsequent d r i l l i n g  and a d i t  driveage a f t e r  preliminary 

mapping results were assessed. Encouraging results in terms 

of  quant i ty ,  qua l i t y  and accessab i l i t y  of coa l ,  provided a 

basis f o r  increased a t t e n t i o n  t o  the Lost-Fox Area each year .  

Each explorat ion program has supported a growing data base 

and has provided a c o n t i n u i n g  de l inea t ion  of economic 

resource areas. The Lost-Fox Area exploration a c t i v i t i e s  

p r i o r  t o  those o f  the  1984 program are  summarized i n  

Table 4.2. 
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Table  4.2 

Adi t s  

Number 

Tonnes 

Diamond Drill Holes 

Number (HQ) 

Tota l  Metres 

Number ( A I X )  

To ta l  Metres 

Hand Trenching 

Number 

Tota l  Metres 

Geological Mapping 

Scales 

LOST-FOX AREA 

EXPLORATION SUMMARY 1981 TO 1983 

1981 

9 

27 

1982 

1 

244 

14 

93 

1983 

1 

39.2 

2 

411 

6 

126 

49 

199 

1:lO 000 1:lO 000 1:5 000 

1:lO 000 

Tota l  

1 

39.2 

3 

655 

6 

126 

72 

378 
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5.0 1984 EXPLORATION PROGRAM 

5.1 Program Objectives 

In summary, the objectives of the 1984 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 to 

ex i s t ;  

2. To provide suff ic ient  control th rough  mapping ,  trenching, 

seam tracing and dr i l l ing  t o  determine resources t o  an 

indicated level i n  a potential mine area; 

3 .  To explore the remainder of the Lost-Fox Area t o  delineate 

further surface mineable coal potential. 

In general, a l l  objectives were met th rough  detailed 

geological mapping on a p r i o r i t y  basis, diamond and rotary 

d r i l l i ng ,  and hand and mechanical trenching. 

5.2 Sunmary o f  Exploration 

5.2.1 Mount Klappan Coal Project 

In four years of exploration programs on the Mount 

Klappan property, Gulf has advanced through regional investi- 

gations t o  seam tracing, dr i l l ing ,  and ad i t  driveage (Table 

5 .1) .  While new areas are constantly being investigated, 
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Table 5.1 

MOUNT KLAPPAN COAL PROJECT 
EXPLORATION SUMMARY 1981 TO 1984 

Adi t s  
Number 
Tonnes 

1981 1982 1983 1984 

Diamond D r i l l  Holes 
Number (HQ) -- 7 3 8 

Tota l  Metres -- 1223 603 1507 

Number (AIX)  -- -- -- 6 

-- -- 126 -- 
\ 

Tota l  Metres 

Rotary D r i l l  Holes 
17 Number -- -- -- 

-- 89 7 Tota l  Metres -- -- 

Mechanical Trenches 
(Seam Tracing)  

-- 128 Number -- -- 

Tota l  Metres -- -- -- 1041 

Hand Trenches 
Number 24 51 93 95 
Tota l  Metres 84 289 527 416 

Geological Mapping 
Scales 1:lO 000 1:lO 000 1:5 000 1:2 500 

1:lO 000 1:5 000 
1:lO 000 

Tota l  

1 
39.2 

18 

3333 

6 

126 

17 

897 

128 

1041 

263 
1321 
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exp lo ra t i on  i s  proceeding on those areas which have immediate 

economic i n t e r e s t .  Dur ing 1984, geolog ica l  mapping and hand 

t rench ing  were undertaken on a l l  areas o f  the proper ty .  I n  

add i t i on ,  diamond and r o t a r y  d r i l l i n g ,  mechanical t renching,  

and seam t r a c i n g  were undertaken on areas i n  more advanced 

exp lo ra t i on  stages, the Lost-Fox and Hobbit-Broatch areas. 

Dur ing the f i r s t  three years, the exp lo ra t i on  programs 

were supported by a i r  t r anspor t  and personnel were 

accomodated i n  t e n t  camps. I n  e a r l y  1984, Gu l f  const ructed 

th ree  br idges along the B r i t i s h  Columbia Railway subgrade, 

p r o v i d i n g  road access t o  the proper ty  from Highway 37. Gu l f  

subsequently purchased and erected a t r a i l e r  camp along the 

subgrade 10 k i lomet res  south o f  the Summit A i r s t r i p ,  next  t o  

Didene Creek. Didene Creek Camp (F igure 3.41, prov ided 

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

personnel throughout the exp lo ra t ion  program. 

An exp lo ra t i on  road was b u i l t  i n  l a t e  1984 t o  provide 

sur face access t o  the cen t ra l  reg ion o f  the Lost-Fox Area. 

Construct ion commenced i n  mid-November and was completed i n  

December. The cons t ruc t ion  and support personnel u t i l i z e d  

the  Didene Creek Camp. 

Dur ing the 1984 exp lo ra t i on  program, geologica l  as 

w e l l  as d r i l l i n g  and support crews were t ranspor ted t o  t h e i r  

work s ta t i ons  from camp by h e l i c o p t e r  where road access was 

n o t  avai lab le.  A Hughes 5000, as we l l  as a B e l l  2066 on 

occasion, were used f o r  crew t ranspor t  w i t h i n  the proper ty  

area. A l a r g e r  B e l l  204 o r  205 h e l i c o p t e r  was u t i l i z e d  f o r  
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t r anspor t i ng  heavy equipment and d r i l l i n g  r i g s .  A t  a l l  times 

a h e l i c o p t e r  was ava i l ab le  on s i t e  equipped w i t h  a s t re t che r  

c a r r y i n g  k i t  f o r  medical emergencies. Four-wheel - d r i v e  

t rucks  were used where road access was ava i lab le .  The 

B r i t i s h  Columbia Railway subgrade prov ided an e x c e l l e n t  

roadway through the proper ty ,  and j o i n e d  w i t h  Highway 37 v i a  

t h e  Ealue Lake Road (F igure 3.2). A four-wheel-dr ive 

Emergency Transpor ta t ion  Vehic le  was on standby a t  a l l  t imes 

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 Summit A i r s t r i p  on the proper ty  t o  major centres 

and prov ided convenient a i r  t ranspor ta t i on  f o r  personnel and 

cargo throughout the exp lo ra t i on  program. 

5.2.2 Lost-Fox Area 

The exp lo ra t i on  programs undertaken from 1981 t o  1983 

prov ided encouraging and suppor t ive data f o r  the cont inued 

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

Dur ing the 1984 exp lo ra t i on  progpam, the Lost-Fox Area 

rece ived d e t a i l e d  i nves t i ga t i ons  through diamond and r o t a r y  

d r i l l i n g ,  hand and mechanical t rench ing  (seam t rac ing ) ,  and 

d e t a i l e d  geologica l  mapping. The program commenced i n  l a t e  

June, 1984 and f i e l d  i nves t i ga t i ons  cont inued f o r  three 

months u n t i l  l a t e  September. Road cons t ruc t ion  began i n  mid- 

November and was completed i n  December; the road access w i l l  

p rov ide  access t o  the cen t ra l  reg ion o f  the Lost-Fox Area 

du r ing  f u t u r e  exp lo ra t i on  programs. Br idge cons t ruc t ion  

a long the BCR subgrade e a r l i e r  i n  the year  establ ished road 
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access t o  the Mount Klappan proper ty  and permi t ted  the 

t r a n s p o r t  o f  exp lo ra t i on  equipment such as backhoes and 

r o t a r y  d r i l l i n g  r i g s  which had not  been used prev ious ly  on 

the  proper ty .  

A summary o f  Lost-Fox Area exp lo ra t i on  a c t i v i t i e s  i s  

prov ided i n  Table 5.2. The 1984 Lost-Fox Area Geological  

Report conta ins a l l  the exp lo ra t i on  data from d r i l l i n g ,  

t rench ing  and a d i t  driveage completed t o  date on the Lost-Fox 

Area. Refer ra l  t o  the Table o f  Contents provides the 

l o c a t i o n  o f  the data w i t h i n  t h i s  repor t .  

The geologica l  i n t e r p r e t a t i o n  presented i n  t h i s  repo r t  

has been b u i l t  upon the work completed i n  previous as, wel l  as 

t h e  1984 exp lo ra t i on  programs. 

5.3 Cartography 

Topographic maps a t  1:5:00 and 1:2 500 scales were used f o r  

p l o t t i n g  o f  exp lo ra t i on  data and subsequent technica 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. The 1:2 500 maps were produced 

by Western Photgrammetry ea r l y  i n  1984 t o  prov ide topographic 

d e t a i l  over areas o f  immediate concern such as the Lost-Fox and 

Hobbit-Broatch resource areas. These maps were produced from 

1:30 000 a i rphotos  taken i n  the ea r l y  autumn o f  1982. 

Ground survey con t ro l  was prov ided l a t e  i n  the 1984 season 

through a comprehensive survey and a i r  photo program. A i r  
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Adi t s  
Number 
Tonnes 

Diamond D r i l l  Holes 
Number (HI)) 
T o t a l  Met res  

Number ( A I X )  
T o t a l  Met res  

Ro ta ry  O r i l l  Holes 
Number 
T o t a l  Met res  

Mechanical  Trenches 
Number 
T o t a l  Met res  

Hand Trenches 
Number 
T o t a l  Met res  

Table 5.2 

LOST FOX AREA 
EXPLORATION SUMMARY 1981 t o  1984 

1981 1982 1983 1984 T o t a l  

- 1 2 4 7 
- 244 411 1 017 1 672 

9 14 49 55 127 
27 86 265 260 638 

Geo log ica l  Mapping 
Sca les  1:lO 000 1:lO 00 1:lO 000 1:5 000 

1: 5 000 1:2 500 
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photographs were flown over the Lost-Fox and Hobbit-Broatch Areas 

a t  sca les  of 1:8 000 and  1:20 000 i n  ear ly  September of 1984. 

Control led topographic maps of these areas will now be prepared 

f o r  the next explorat ion season form th is  cont ro l led  a i r  

photography. 

5.4 Geological Mapping 

Detai led geological mapping o f  most o f  the  Lost-Fox Area was 

completed d u r i n g  the 1984 explorat ion program. Due t o  time 

c o n s t r a i n t s ,  the southern-most pa r t  of the a rea ,  south of Mount 

Klappan, was not mapped i n  d e t a i l .  However, t h i s  area has been 

previously inves t iga ted .  

Up t o  four two-person mapping teams contr ibuted t o  the 

geological inves t iga t ion  of the  Lost-Fox Area. Mapping was 

completed u s i n g  chain and compass, a i r  photo, as well as "s tad ia  

and level" methods of t ravers ing .  Important outcrops,  trenches 

and d r i l l  holes were located using a theodol i te .  

To provide m r e  accuracy i n  the loca t ion  of outcrops and 

o the r  d a t a  po in ts ,  a system of "Survey Cairns" was established 

over the Lost-Fox resource area.  Nineteen ca i rns  were constructed 

t o  be highly v i s i b l e  from grea t  dis tances  as  well as  photo 

i d e n t i f i a b l e .  They were located us ing  a theodol i te  and s t ad ia  and 

p lo t t ed  on the 1 : 2  500 maps produced i n  the spr ing of 1984. The 

f ixed  datum f o r  these  survey ca i rns  was KPNLRDDH82005, a photo 

i d e n t i f i a b l e  point  w h i c h  was highl ighted i n  the  1 : 2  500 mapping. 

Routine t r ave r ses  were ca re fu l ly  documented, and t i e d  i n t o  these 

survey cairns where possible. When the new mapping is completed 
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from the recent survey and air photo program, these  cairns will be 

loca ted  and p lo t t ed  on the maps. Traverses and key points  will be 

t r ans fe rab le  t o  the new maps using the documented t r ave r se  

information. 

All data obtained from measured sec t ions ,  trenches and dr i l l  

ho les  were entered i n t o  an on-s i te  data storage system operat ing 

on a HP9816 microcomputer. Uploading onto Gu l f ' s  mainframe Coal 

Data Base was subsequently completed i n  Calgary. 

Detai led geological maps and cross -sec t ions  a re  provided i n  

Appendix 11. A 1:50 000 regional geology map is  located i n  

Appendix E w i t h  this t ex t .  

5.5 Trenching 

Both hand and mechanical t renching were undertaken on the  

Lost-Fox Area during the 1984 explorat ion program. Forty-f ive 

hand trenches and 88 mechanical trenches comprising a t o t a l  of 

1 068 metres of excavation were completed. 

The hand trenching was completed by Gulf personnel either on 

rou t ine  t r ave r ses  wherever coal spoi l  was found, or  by a team 

whose assignment i t  was to  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 

possible; overburden and topsoil  were s tockpi led separa te ly  and i n  

most cases  backf i l led .  Some trenches remain open f o r  f u r t h e r  

i nves t iga t ion .  All trenches were logged by Gulf geologis t s  upon 

c ompl e t i on. 
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The mechanical t renching program was completed i n  two phases. 

The f i r s t  phase was undertaken us ing  a skidder-mounted John Deere 

backhoe capable of t ravel l ing over wet and hummocky t e r r a i n ,  and 

w i t h  a depth capaci ty  adequate t o  penetrate  overburden eas i ly .  A 

wide-track mounted John Deere backhoe was u t i l i z e d  f o r  the  second 

phase of mechanical trenching. T h i s  l a t t e r  machine proved t o  be 

more s u i t a b l e  for t r ave r s ing  the loca l  t e r r a i n  w i t h  minimal 

dis turbance.  In some cases ,  the mechanically dug trenches could 

not  be logged due t o  hazardous s lough ing  condi t ions ,  however, the 

presence of coal was recorded i n  these areas .  

Most trenches were sampled f o r  coal qua l i ty  ana lys i s ;  the  

coal qua l i t y  is discussed i n  Sect ion 8.0 and ana lys i s  results a re  

provided i n  Appendix VI. The remaining trench da ta ,  i n c l u d i n g  

loca t ion  maps, desc r ip t ive  logs ,  and p i c t o 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  1984 Lost-Fox Area 

explora t ion  program commenced August 13, 1984, and was completed 

on September 1, 1984. A Longyear Super 38 d r i l l  rig was u t i l i z e d  

t o  complete four holes fo r  a t o t a l  of 1 017 metres over a period 

of 18 days. All holes were geophysically logged upon completion. 

All 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 ,  

and  a l l  s i g n i f i c a n t  coal i n t e r sec t ions  were sampled f o r  coal 

q u a l i t y  analyses.  The coal qua l i ty  is discussed i n  Section 8.0 

and analyses r e s u l t s  a r e  provided i n  Appendix VII. Table 5.4 

summarizes the diamond d r i l l i n g  program s t a t i s t i c s .  
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Table 5.3 

LOST-FOX AREA 
1984 DIAMOND DRILL HOLE SUMMARY 

D r i l l  Hole East ing Nor th ing E leva t ion  Length I n c l i n a t i o n  Azimuth Licence 
(MI (In) ( m )  (In) (OI Number 

KPNLRDDH84005 506370.00 6343938.00 1 740.00 160.70 88.6 304.4 7151 

KPNLRODH84006 506518.00 6344008.00 1 736.00 270.36 58.4 32.1 7151 

KPNLRDDH84007 507378.00 6345034.00 1 590.00 288.30 57.9 322.2 7169 

KPNLRDDH84008 506520.00 6344710.00 1 654.50 297.50 78.7 349.6 7151 
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The diamond d r i l l  r i g  was capable o f  being dismantled f o r  

t ranspor ta t i on  by a Hughes 500 0 he l i cop te r .  However, a B e l l  205 

o r  204 he l i cop te r  was u t i l i z e d  t o  move the d r i l l  r i g  between d r i l l  

ho le  loca t ions .  This proved t o  be a more e f f i c i e n t  and cost  

e f f e c t i v e  method t o  mob i l i ze  the d r i l l i n g  equipment. The Hughes 

500 D was used f o r  r i g  supply and crew t ranspor t  throughout the 

d r i l l  program. Crews operated on a two-sh i f t ,  24 hour per day 

bas is ,  w i t h  a d r i l l e r  and helper on each s h i f t .  A t  the completion 

o f  the d r i l l i n g  program, the d r i l l  r i g  was demobilized from the 

proper ty  to Smithers. 

A l l  d r i l l  ho le  l oca t i ons  were establ ished us ing chain and 

compass or  theodo l i te .  I n  addi t ion,  they were ta rge t ted  f o r  photo 

i d e n t i f i c a t i o n  i n  the recent  a i r  photo program i n  order t h a t  

accurate l oca t i ons  could be obtained once the eventual maps are 

prepared. A l l  d r i l l  holes are c l e a r l y  ind ica ted  on a l l  geological  

maps and cross-sect ions w i t h  t h i s  repor t .  A d r i l l  ho le  l o c a t i o n  

map and a l l  diamond d r i l l  hole data are located i n  Appendix I V .  

5.7 Rotary D r i l l i n g  

The r o t a r y  d r i l l i n g  a c t i v i t i e s  o f  the Lost-Fox Area 

exp lo ra t i on  program were completed i n  two phases. The f i r s t  phase 

commenced June 23 and ended J u l y  4. The second phase commenced 

September 13 and was completed September 22, 1984. A t o t a l  o f  897 

metres were d r i l l e d  i n  17 holes, 18 metres o f  which were cored f o r  

bedding o r i e n t a t i o n  informat ion.  Table 5.4 summarizes the r o t a r y  

d r i l l i n g  program s t a t i s t i c s .  

Chip samples were co l l ec ted  i n  a l l  but  twinned holes, and 

subsequently, l i t h o l o g i c a l l y  described. An attempt was made t o  
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Table 5.4 

1984 ROTARY DRILL HOLE SUMMARY 

D r i l l  Hole 

KPNLRRDH84001 

KPNLRRDH84002 

KPNLRRDH84003 

KPNLRRDH84004 

KPNLRRDH84005 

KPNLRRDH84006 

KPNLRRDH84007 

KPNLRRDH84008 

KPNLRRDH84009 

KPNLRRDH84010 

KPNLRRDH84011 

KPNLRRDH84012 

KPNLRRDH84013 

KPNLRRDH84014 

KPNLRRDH84015 

KPNLRRDH84016 

KPNLRRDH84017 

E a s t i n g  
(m) 

505964.00 

505779.00 

504693.00 

504315.00 

505803 .OO 

505965.00 

506095.00 

505969.00 

505888 .OO 

506220.00 

505958.00 

506068.00 

505266 .OO 

506030.00 

506012.00 

507440.00 

506659.00 

N o r t h i n g  
(m) 

6344140.00 

6344145.00 

6342342.00 

6342797.00 

6344137 .OO 

6344147 .OO 

6344094.00 

6344283.00 

6344198.00 

6344022.00 

6344134.00 

6344088.00 

6343940.00 

6343042.00 

6343050.00 

6344496.00 

6345234.00 

E l e v a t i o n  Len th  
(m) (m3 

1 825.00 54.60 

1 833.80 68.60 

1 651.88 59.43 

1 707.32 44.20 

1 832.50 5.49 

1 825.50 36.57 

1 780.16 29.86 

1 827.00 36.60 

1 842.40 76.20 

1 757.50 13.72 

1 824.50 54.86 

1 782.00 50.30 

1 823.00 86.87 

1 677.50 22.56 

1 678.00 78.94 

1 602.50 100.58 

1 537.50 77.72 - 30 - 

I n c l i n a t i o n  
( "1  
79.5 

90.0 

82.2 

90.0 

82.0 

90.0 

90.0 

86.5 

82.8 

90.0 

86.5 

90.0 

88.4 

90.0 

90.0 

85.9 

87.1 

Azimuth 

248.3 

297.3 

308.0 

333.6 

306.3 

324.0 

188.4 

208.3 

13.5 

L icence 
Number 

7152 

7152 

7148 

7149 

7152 

7152 

7151 

7152 

7152 

7151 

7152 

7151 

7152 

7152 

7152 

7151 

7169 



geophysically log each hole; however, varying hole condi t ions 

permitted logging of a l l  b u t  f i v e  of the 17 d r i l l  holes. 

A Mayhew 1000 air-water  rig was u t i l i z e d  f o r  the f i r s t  phase 

and a Mayhew 1000 water r i g  w i t h  separa te ly  mounted 1500 gal lon 

water tank was u t i l i z e d  f o r  the second phase of d r i l l i n g .  In both 

phases, the d r i l l i n g  equipment was mounted on 110 Nodwells which  

permitted easy t rave l  1 i ng over a1 1 types of t e r r a i n  and resul ted 

i n  minimal disturbance. 

A l l  d r i l l  hole loca t ions  were es t ab l i shed  u s i n g  chain and 

compass o r  theodol i te .  In a d d i t i o n ,  they were t a rge t t ed  f o r  photo 

i d e n t i f i c a t i o n  i n  the recent a i r  photo program i n  order  t h a t  more 

accura te  loca t ions  could be obtained once the eventual maps a re  

prepared. All dri l l  holes a re  c l e a r l y  indicated on a l l  geological 

maps and cross -sec t ions  w i t h  t h i s  report .  A d r i l l  hole loca t ion  

map and a l l  ro ta ry  dr i l l  hole data a re  located i n  Appendix V .  

5.8 Geophysical Logging 

All diamond d r i l l  holes and most ro ta ry  d r i l l  holes were 

geophysically logged a t  the completion of d r i l l i n g  of each hole. 

Every e f f o r t  was made t o  obtain open hole logs;  however, i n  some 

cases ,  l o g s  were obtained through the d r i l l  rods. Prints o f  the 

geophysical logs a re  ava i l ab le  a t  sca les  of 1:100, 1:200, 1:400, 

a s  well as  1:40 over s i g n i f i c a n t  coal i n t e rva l s .  These logs a re  

loca ted  w i t h  the d r i l l  hole data i n  Appendices IV and V .  

Geophysical logging equipment w i t h  downhole d i g i t i z i n g  

c a p a b i l i t i e s  was u t i l i z e d  t o  obtain the following s u i t e  of logs:  
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' Gamma 

Neutron 

' Sidewal l  Densi ty  

' Focused R e s i s t i v i t y  

Ca l iper  

' D i r e c t i o n  Dev ia t ion  

The logging equipment was compact and por tab le,  r e q u i r i n g  

on ly  a Hughes 500D o r  B e l l  2068 f o r  mob i l i za t ion .  

5.9 Data Management 

Throughout the 1984 exp lo ra t ion  program, an HP 9816 microcom- 

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 

the  f i e l d  season, it also 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 se t  up on an AMDAHL V8 computer i n  Calgary. Coal 

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

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

data entry,  r e t r i e v a l  and manipulat ion on the mainframe computer. 

5.10 Reclamation 

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

resu l ted  i n  minimal disturbance dur ing  the 1984 exp lo ra t i on  

program. The diamond d r i l l i n g  program was he l i cop te r  supported 

and each o f  the four  s i t e s  was cleaned 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 .  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 trees 
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was undertaken. The 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 r a c k s  over which t h e i r  l oad  was d i s t r i b u t e d .  No s i t e  p repara t ion  

was requ i red  f o r  the r o t a r y  holes and each s i t e  was cleaned 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 .  

Mechanical t rench ing  operat ions were undertaken us ing skidder 

and track-mounted backhoes. Although the track-mounted backhoe 

proved t o  be more s u i t a b l e  t o  the l o c a l  t e r r a i n ,  both vehic les are 

designed t o  d i s t r i b u t e  t h e i r  load, thus reducing ground 

disturbance. Wherever possible,  s o f t  and/or wet areas were 

avoided, and a more s u i t a b l e  path scouted before the vehic les 

proceeded. Mechanical trenches were b a c k f i l l e d  except where 

f u r t h e r  i n v e s t i g a t i o n  was planned. 

Hand t rench ing  operat ions a lso  r e s u l t e d  i n  minimal 

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

s lope where possible;  overburden and topso i l  p i l e d  separate ly  and 

l a t e r  b a c k f i l l e d .  Some trenches remained open f o r  f u r t h e r  

i n v e s t i g a t i o n .  

The Didene Creek Camp was erected alongside the e x i s t i n g  

B r i t i s h  Columbia Railway subgrade, on a l a rge  f l a t  area which 

requ i red  some work t o  l e v e l .  Approved gravel was obtained t o  

p rov ide  a su i tab le  sep t i c  drainage area next  t o  the camp, w i t h i n  

the  gu ide l ines  set  ou t  i n  the Heal th  Act. 

A l l  garbage was burned i n  an approved i n c i n e r a t o r  loca ted  a 

r e g u l a t i o n  d is tance from the camp. 
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5.11 Exp lora t ion  and Camp Permits 

Approvals f o r  the 1984 exp lo ra t ion  programs on the Mount 

Klappan proper ty  were received i n  A p r i l ,  1984, f o l l o w i n g  

submission o f  Coal Exp lo ra t ion  Forms 6 and 7 t o  the Government o f  

B r i t i s h  Columbia. Subsequently, the fo l l ow ing  permits/approval s 
were issued t o  Gu l f  Canada Resources Inc.  w i t h  respect  t o  the 

Mount Klappan Coal P r o j e c t  1984 exp lo ra t i on  program: 

Name B.C. M i n i s t r y  o f  

Reclamation Permit  C-160 Energy, Mines and Petroleum 

Resources 

Free Use Permi t  12565 Forests 

Water Use Approval No. 610012 Environment 

Operat ing Permit  No. 15286 Health 

Class B Burning Permit 823675 Forests 

Inspect ion Report 16227 Forests 

Water Analys is  Report 23298 Health 

5.12 Deposi t ional  Environments Study 

F i e l d  geological  data and samples were co l l ec ted  throughout 

the  Mount Klappan proper ty  dur ing  the 1984 and previous 

exp lo ra t i on  programs. These data are c u r r e n t l y  undergoing 

d e t a i l e d  sedimentological and paleonto log ica l  analyses t o  

determine environments o f  deposi t ion w i t h i n  the proper ty  and t o  

he lp  de l ineate  f u r t h e r  prospect ive coal-bear ing regions. The 

r e s u l t s  o f  these s tud ies w i l l  be ava i l ab le  i n  a separate repo r t  

i n  ea r l y  1985. 
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5.13 P r o j e c t  Management and Contractors 

The Mount Klappan Coal P r o j e c t  was managed by B. P. Flynn, 

Coordinator - Coal Pro jec ts ,  Gu l f  Canada Resources Inc.  

The f o l l  owing profess ional  and technica l  personnel 

con t r i bu ted  t o  the Lost-Fox Area 1984 exp lora t ion  program: 

V .  L. Duford, P.Geo1. Senior Geologist  

K.  A. Jenner 

B. W. Glover 

J. Thumult 

8. M. Leece, P.Eng. 

K. F u j i t a ,  P.Eng. 

D. Mazurkewich 

J. I n n i s  

S. Rowe 

A. S a l i  

T. Sampietro 

J. Blanchard 

D. Kunkle 

B. Lawson 

G. Murray 

W. Quinn 

S. Wiseman 

Geologist  

Geologist  

Geologist  

Senior Engi neer-Mi n i  ng 

Coal Preparat ion Engineer 

Geotechnical Engineer 

Senior Geologis t  

Geologist  

Admin is t ra tor  

Camp Manager 

Geological Ass is tan t  

Geological Ass is tan t  

Geological Ass is tan t  

Geological Ass is tan t  

Geological Ass is tan t  

Geological Ass is tan t  
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S. Bregazzi Technical Ass is tan t  

C. Ear le  Bookkeeper 

C. Jacobs Maintenance 

J. Barclay 

D. Fedderly 

D. Bomback 

K. Scarbo 

D. Ferguson 

G. G i l l i c k  

J.  Goats 

S. Hannah 

G. Dennis 

M. Henyu 

F. Louie 

R. Bonang 

D. Anderson 

F i r s t  A id  Attendant 

F i r s t  A id  Attendant 

Geophysical Engineer 

Geophysical Engineer 

He l icop ter  P i l o t  

He l icop ter  P i l o t  

He l icop ter  P i l o t  

He l icop ter  P i l o t  

Trencher 

Trencher 

Trencher 

Chef 

Chef 's He1 per 

I n  a d d i t i o n  t o  the above, the f o l l o w i n g  companies provided 

serv ices and/or suppl ies t o  the program which may have inc luded 

personnel too numerous t o  mention here. 

Able E l e c t r i c  

Aero Exped i t ing  

Terrace, B.C. 

Smithers, B.C. 
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Alp ine  Wir ing and Plumbing L td .  

Apo l l o  Automotive Par t s  

Aqua Nor th Plumbing L td .  

Avcon A v i a t i o n  Consul t ing L td .  

A.V.M. Const ruct ion 

Best Caps and Sportswear L td .  

B i r t l e y  Coal and Minera ls  Tes t ing  

B r i t i s h  Columbia Telephone Co. 

Business F l i g h t s  L td .  

B u t l e r  Survey Supplies L td .  

Cal gary Shoe Hosp i ta l  

Canadian Freightways L td .  

Centra l  Mountain A i r  Services Ltd.  

Century Geophysical Corporat ion 

o f  Canada 

Chevron Canada L td .  

Commercial Tes t ing  and Engineer ing 

Cu l len  D e t r o i t  D iesel  L td.  

Dease Lake Cont rac t ing  

Hugh Denham D r i l l i n g  

D ie t r i ch -Pos t  Co. 

Don Davidson Truck ing 

Economy Bookbindery Company Ltd.  

Gordon E l i a s  Contract ing 

F leck Brothers 

F o r t y  M i l e  F l a t s  

Gu l f  Canada L td .  

HGL Data Systems L td .  

Hardy Associates (1978) Ltd.  

Helicom Avionics 

Smithers, B.C. 

Smithers, B.C. 

Smithers, B.C. 

Cal gary , A1 ta .  

Edson, A1 ta .  

Calgary, A l ta .  

Calgary, Al ta.  

Vancouver, B.C . 
Calgary, A l t a .  

Calgary, A l ta .  

Cal gary , A1 ta .  

Cal gary , A1 t a  . 
Smithers, B.C. 

Calgary, A1 ta .  

Smithers, B.C. 

Chicago, Ill. 

Houston, B.C. 

Dease Lake, B.C. 
Wetaskiwin, A l t a .  

Calgary , A1 ta .  

Smithers, B.C. 

Calgary, A lber ta  

Pr ince George, B.C. 

K i t ima t ,  B.C. 

I s k u t ,  B.C. 

Terrace, B.C. 

Calgary , A1 ta .  

Calgary, A1 be r ta  

Pr ince George, B.C. 
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i 

Higgins Lake Contract (ors?)  

Hudson Bay Taxidermy 

I C G  L i q u i d  Gas L td .  

I s k u t  Band Council 

I s k u t  Coop 

Jamieson Consul t ing L td .  

L indsay 's  Cartage 8 Storage 

Lo r ing  Laborator ies L td .  

McEl hanney Surveying 

and Engineer ing L td .  

O r v i l l e  McLean Services L td .  

Munroe Systems f o r  Business 

Mountain Equipment Coop 

N e v i l l e  Crosby Inc .  

Northern Mountain He l icop ters  Inc.  

North1 and Communications 

Northmount Camp Services (1975) Ltd.  

Northwest P ipe and Equipment L td.  

Northwestel Inc.  

Omineca B u i l d i n g  Supplies 

P a c i f i c  Western A i r l i n e s  

Pearson, David E .  & Assoc. Ltd.  

Permasteel Construct ion L td .  

P e t r o c r a f t  Products 

Petur  Instrument Co. 

Professional  Computer Centre 

R ib to r  Sales 

Sandman I n n  

S m i  thers  Lumber 

S m i  t he rs  Transport  

Dawson Creek, B.C. 

Smithers, B.C. 

Terrace, B.C. 

I sku t ,  B.C. 

I sku t ,  B.C. 

Ha lk i rk ,  A l ta .  

Terrace, B.C. 

Cal gary , A1 t a  . 

Vancouver, B.C. 

Dease Lake, B.C. 

Calgary, Al ta.  

Cal gary , A1 ta .  

Vancouver, B.C. 

Pr ince George, B.C. 

Terrace, B.C. 

Vancouver, B.C. 

Terrace, B.C. 

Whitehorse, Yukon 

Terrace, B.C. 

Vancouver, B.C. 

V i c to r i a ,  B.C. 

Vancouver, B.C. 

Cal gary , A1 t a  . 
Por t  Coquitlum, B.C. 

Calgary, A1 ta .  

Calgary, A1 t a .  

Terrace, B.C. 

Smithers, B.C. 

Smithers, B.C. 

.- 38 - 



Southern F r o n t i e r  A i  r l  i nes 

S t a r r  I n d u s t r i e s  Ltd.  

T & R Services L td .  

Tatogga T r iang le  Serv ice Ltd.  

Tenajon Lodge and Motel 

Terrace Bu i l de rs  Centre Ltd.  

Terrace Coop Associat ion 

Terrace Equipment Sales Ltd.  

Terrace Totem Ford 

T e r r i t o r i a l  T r a i l e r s  Ltd. 

J.T. Thomas Diamond D r i l l i n g  Ltd.  

Tom and J e r r y ' s  Construct ion Ltd. 

Trans-Prov inc ia l  A i r l i n e s  ( A i r  B.C.) 

Wayside I n d u s t r i a l  Supply Ltd.  

Westcan E l e c t r o n i c  Services L td .  

Western Photogrammetry 

Calgary, A l ta .  

F o r t  S t .  John, B.C. 

Dease Lake, B.C. 

I sku t ,  B.C. 

I s k u t ,  B.C. 

Terrace, B.C. 

Terrace, B.C. 

Terrace, B.C. 

Terrace, B.C. 

Pr ince George, B.C. 

Srnithers, B.C. 

Edson, A l ta .  

Terrace, B.C. 

Smithers, B.C. 

Calgary, A l t a .  

Edmonton, A l ta .  

- 39 - 



6.0 GEOLOGY 

6.1 Introduct ion 

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

undertaken i n  a l l  of the three areas  o f  the  Mount Klappan property 

during the 1984 explorat ion program. In addi t ion ,  mechanical 

t renching and d r i l l i n g  operat ions proceeded on the Lost-Fox and 

Hobbit-Broatch Areas. The results of th i s  explorat ion program 

combined w i t h  previous yea r s '  work provided the basis f o r  

geological i n t e r p r e t a t i o n s  presented i n  this repor t .  

The Mount Klappan property is underlain by upper J u r a s s i c  to  

Lower Cretaceous s t r a t a  which consist of marine t o  non-marine 

sediments deposited i n  Bowser Basin of northcentral  British 

Colunlbia. The s t r a t a  have been subjected regional ly  t o  two 

successive non-coaxial phases of deformation, F1 and F 2 ,  w h i c h  

r e su l t ed  i n  fo ld ing  and f a u l t i n g  trending i n  NW-SE ( F 1 )  and E-W 

(F2) d i r ec t ions  general ly .  (See 1:50 000 Regional Geology Map 

located In Appendix E w i t h  th is  t e x t ) .  

The coal seams of the Mount Klappan property occur primarily 

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

trenched i n  the Malloch Sequence. Coal seams range up t o  over 8 

metres i n  th ickness  i n  the Lost-Fox Area and a re  usually found to  

be l a t e r a l l y  continuous over broad areas  although some seams t h i n  

1 ocal 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 Upper 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  the 

n o r t h  and south by the S t i k i n e  and Skeena Arches respect ive ly ,  and 

t o  the east by the Columbia Orogen (Omineca C r y s t a l l i n e  B e l t ) .  

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

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 rus ta l  b locks i n  the Cord i l l e ron  Orogen o f  western 

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

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

the  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 Jurass ic ,  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 iv 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 northeast 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 tur ing  o f  both these terranes w i t h  the 
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Omi neca Crysta l  1 i ne Be1 t (E i  sbacher , 1981) resu l  t ed  i n  a 

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

basin.  

Pal eocurrent  measurements i nd i ca te  a cen t r i pe ta l  f l o w  

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  nate w i t h i n  the 

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

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

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

vo lcanic ;  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. 

I n  the southern p o r t i o n  o f  the Bowser Basin, the 

assemblage has been subdivided i n t o  three groups by Tipper 

and Richards (1976). These groups, i n  ascending order are: 

t he  Ear ly  Jurass ic  t o  Middle Jurass ic  Hazelton Groups, the 

Upper Jurass ic  Bowser Lake Group, and the Ear ly  Cretaceous 

Skeena Group. I n  the area discussed by Tipper and Richards 

(19761, the Skeena Group contains the major coal occurrences 

w i t h  some coal occur r ing  a t  the top o f  the Bowser Lake Group. 

I n  the Northern Bowser Basin comprehensive work has 

n o t  been done and the sedimentary package associated w i t h  the 

coal i n  the Klappan Area has been var ious ly  named: 
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t he  Skeena Ser ies (Mal loch, 1914); Upper Hazel t o n  (Buckham 

and La tour ,  1950) ; Groundhog-Gunanoot (Eisbacher,  1974a) , and 

has been dated as Lower Cretaceous (Mal loch, 1914; Buckham 

and La tour ,  1950) and Upper J u r a s s i c  t o  Lower Cretaceous 

(Eisbacher,  1974a) (Table 6.1). 

S t r u c t u r a l  deformat ion o f  Bowser Basin sediments 

r e s u l t e d  from i n t e r m i t t e n t  t e c t o n i c  s t resses a t  the western 

c r a t o n i c  margin f rom Cretaceous t o  r e c e n t  t ime. The 

deformat ion caused an extens ive,  shal low decol lement, 

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

k i l o m e t e r s  a long s t r i k e  (Eisbacher,  1976). 

The l a r g e  sca le  fo rces  r e s u l t i n g  from c o l l i s i o n  o f  a 

remnant vo lcan ic  arc  and c r a t o n i c  margin subjected the area 

t o  northeast-southwest compression (F1) c r e a t i n g  the  

general s t r u c t u r a l  t r e n d  o f  northwest-southeast.  

L a t e r  p o s i t i o n  o f  the  former vo lcan ic  arc  t e r r a i n  

northwards a long i n t e r 1  aced r i g h t  l a t e r a l  h igh  angle f a u l t s  

( E i  sbacher , 1981 1 may account f o r  t h e  1 a t e r  nor th-south 

compressional (F2) event. Th is  deformat ion event r e s u l t e d  

i n  g e n e r a l l y  broad, open NE t o  SW t r e n d i n g  f o l d s  w i t h  

r e l a t i v e l y  ra re ,  f l a t  l y i n g  t h r u s t s  expressed i n  several  

K1 i ppen f a u l  t s t ruc tures .  

The f i n a l  deformat ional  event which produced 

s t r i k e - s l i p  and some d i p - s l  i p  f a u l t i n g  may have r e s u l t e d  from 

a change i n  the r o t a t i o n a l  component o f  the western c r u s t a l  

b lock ,  t e r m i n a t i n g  compression. 
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6.3 Mount Klappan Coal P r o j e c t  Geology 

6.3.1 S t r a t i  graphy 

The Upper J u r a s s i c  t o  Lower Cretaceous sedimentary 

package u n d e r l y i n g  the  Mount Klappan proper ty  has been 

subdiv ided i n t o  f o u r  sequences which, i n  ascending order  are 

t h e  S p a t s i z i  , K1 appan, Ma1 1 och , and Rhondda Sequences. 

( F i  gure 6.2). These conformable sequences have a combined 

es t imated th ickness  o f  about 3400 metres and together  

represent  a gradual o v e r a l l  marine regression. Tab1 e 6.2 

b r i e f l y  o u t l i n e s  the  l i t h o l o g i e s  and sedimentary fea tures  

observed w i t h i n  each sequence. 

6.3.1.1 Spats i  z i  Sequence 

The S p a t s i z i  Sequence, which represents  the  

1 owest s t r a t i  graphic  sequence w i t h i n  the Mount K1 appan 

proper ty ,  i s  general l y  comprised o f  sediments 

deposi t e d  under open mari  ne condi  t i  ons w i t h  m i  nor  

coas ta l  environment in f luences .  S t r a t a  c o n s i s t  o f  

mudstones, s i l t s t o n e s ,  sandstones, and d iscont inuous 

massive conglomerates i n  the  upper p o r t i o n  o f  the 

sequence. Exposures o f  the  S p a t s i z i  Sequence are 

l o c a t e d  i n  the nor thern  Summit Area and the  south- 

western Nass Area o f  the Mount Klappan proper ty  

( F i g u r e  3.4; Appendix €1. 

6.3.1.2 K1 appan Sequence 

The K1 appan Sequence , the rnai n coal -bear ing  
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MOUNU KLAPPAN COAL PRQPERTV 
TABLE OF FORMATIONS 

1 JKr I 

~ JKml 

RHONDDASEQUENCE 
SEQUENCE OF THICK MASSIVE CONGLOMERATES AND MINOR 
GRITTY SANDSTONES INTERBEDDED WITH AN INCREASING 
ABUNDANCE OF SILTSTONES AND MUDSTONES TOWARDS THE 
BASAL CONTACT. 

MALLOCH SEQUENCE 
THICK INTERBEDS OF MUDSTONES, ARGILLACEOUS SILT- 
STONES, FINE GRAINED ARGILLACEOUS SANDSTONES AND 
THIN BEDS OF ORANGE WEATHERING SILICEOUS NODULAR 
SILTSTONES. CONGLOMERATE BEDS TEND TO BE LATERALLY DIS- 
CONTINUOUS. THICK CLEAN SANDSTONE BEDS AND THIN COAL 
SEAMS INCREASE IN ABUNDANCE TOWARDS THE BASAL 
GRADATIONAL CONTACT. SEQUENCE CAN CONTAIN PETRIFIED 
WOOD AND PLANT FOSSILS. BIVALVES ARE RARE. 

KLAFFAN SEQUENCE (MAIN COAL-8EARlNG UNIT) 

SEQUENCE OF FINE TO COARSE GRAINED SANDSTONES 
INTERBEDDED WITH MUDSTONES, SILTSTONES, OCCASIONAL 
THIN BANDS OF ORANGE WEATHERING CALCAREOUS SILT- 
STONES, CONGLOMERATES AND ABUNDANT COAL SEAMS. CON- 
GLOMERATE BEDS GRADE LATERALLY INTO SANDSTONE. SAND- 
STONES OFTEN DISPLAY TABULAR OR TROUGH CROSS- 
BEDDING. SEVERAL SPECIES OF PELECYPODS AND PLANTS ARE 
COMMON. BELEMNITES AND AMMONITES ARE RARE. 

SPATSIZI SEQUENCE 

PREDOMINANTLY A MARINE SEQUENCE COMPRISED OF BEDS 
OF MUDSTONES, SILTSTONES AND LESSER AMOUNTS OF SAND- 
STONES AND CONGLOMERATES. THE UPPER CONTACT IS 
DEFINED AS THE FIRST OCCURRENCE OF A NON-MARINE BED. 
DISCONTINUOUS MASSIVE CONGLOMERATE BEDS LIE IN THE 
UPPER PORTION OF THE SEQUENCE. BIVALVES ARE ABUNDANT 
AND BELEMNITES ARE RARE. 
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u n i t  on the  proper ty ,  was deposi ted i n  a coas ta l  

marine environment i n  which extens ive peat  marshes had 

developed. Ev i  dence o f  mari ne i n f  1 uxes increase 

toward the base o f  the  sequence. S t r a t a  c o n s i s t  o f  

f i n e  t o  coarse-grained sandstones in terbedded w i t h  

mudstones, s i l t s t o n e s ,  congomerates, and abundant coal  

seams. The Klappan Sequence a t t a i n s  th icknesses o f  

approx imate ly  400 t o  900 metres and i s  exposed 

throughout  the Mount Klappan proper ty .  A t  l e a s t  16 

coa l  seams, rang ing  i n  th ickness up t o  over 8 metres, 

a r e  i n t e r p r e t e d  t o  e x i s t  i n  the coa l -bear ing  Klappan 

Sequence. 

6.3.1.3 Mal loch Sequence 

The Mal loch Sequence i s  exposed i n  the Nass, 

Skeena, Hobbi t -Broa tch  , and Lost-Fox Areas of the 

Mount K1 appan proper ty .  The s t r a t a  c o n s i s t  o f  

in terbedded a r g i l l a c e o u s  sandstone, s i l t s t o n e ,  

mudstone, t h i c k  bedded t o  massive l e n t i c u l a r  c h e r t  

pebble conglomerates and minor coal i n c r e a s i n g  towards 

t h e  base o f  the  sequence. The sequence i s  i n t e r p r e t e d  

t o  be approximately 700 metres i n  th ickness.  

6.3.1.4 Rhondda Sequence 

The Rhondda Sequence i s  exposed i n  the Skeena 

Area o n l y  and c o n s i s t s  p r i m a r i l y  o f  t h i c k  and 

1 a t e r a l  l y  extens ive c h e r t  pebble conglomerates 
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i nterbedded w i t h  lesser  amounts o f  sandstone , 
s i l  tstone, and mudstone; the f i n e r  sediments increase 

i n  abundance towards the base o f  the sequence. The 

sediments were deposited i n  an a1 1 u v i a l  environment 

and the sequence a t t a i n s  a thickness- o f  about 500 

metres. 

6.3.2 S t ruc ture  

The f o l d  s t y l e  on the Mount Klappan proper ty  i s  the 

r e s u l t  o f  two phases o f  non-coaxial deformation, both o f  

which postdate the deposi t ion o f  the youngest sediments i n  

t h e  area. 

The o r i g i n a l  , and major, compressional event resu l ted  

i n  the development o f  f i r s t  phase f o l d s  (F1) t rend ing  i n  a 

nor theas t  t o  southeast d i rec t i on .  The r e s u l t  o f  t h i s  was the 

format ion o f  two major f o l d s  t h a t  t ransec t  the property;  the 

Bei rnes Syncl i n o r i  urn (Ri chards and G i  1 c h r i  s t  1979) and the 

Nass River  An t i c l i no r ium (Mof fat  and Bust in  1983) , (Appendix 

E l .  P a r a s i t i c  f o l d s  w i t h i n  these s t ruc tu res  are up r igh t  t o  

overturned t o  the northeast on the eastern l imb o f  the 

sync l inor ium and t o  the southwest on the western l imb. Fo ld  

vergence swings back t o  the northeast on the western l imb o f  

t he  an t i c l i no r ium.  It i s  the vergence o f  these f o l d s  t h a t  

has determined the approximate pos i t i on ing  o f  the major f o l d  

a x i a l  t races. The ma jo r i t y  o f  the Mount Klappan proper ty  

1 i e s  t o  the northeast o f  the Beirnes Syncl inorium. Southwest 

d ipp ing  t h r u s t  f a u l t s  have a lso developed from t h i s  stage and 

d isp lay  vary ing displacements i n  the order o f  tens t o  

hundreds o f  metres. - 50 - 
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A second , 1 ess intense, deformat i  onal pe r iod  resu l  t e d  

i n  broad open second phase fo lds  (Fp) t h a t  t rend  i n  a 

nor theas t  t o  southwest d i rec t i on .  The i m p r i n t  o f  these f o l d s  

on the F1 f o l d s  i s  seen as a ser ies  o f  plunge changes 

approaching maximum regional  measured values o f  between 14 

degrees nor theast  and 22 degrees southeast. Low angle nor th  

d ipp ing  t h r u s t  f a u l t s ,  o f  undetermined displacement, are 

associated w i t h  t h i s  event as are nor th  t o  nor theast  t rend ing  

h igh  angle s t r i k e  s l i p  f a u l t s .  These s t r i k e  s l i p  f a u l t s  

formed e i t h e r  dur ing  the F2 event o r  were the r e s u l t  o f  

pos t  Fp r e l a x a t i o n  and suggest minimal displacement. 

6.4 Lost-Fox Area Geology 

6.4.1 I n t r o d u c t i o n  

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

o f  the coal -bear ing K1 appan Sequence. The ove r l y ing  

non-mari ne Ma1 1 och Sequence becomes predomi nant 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 

( Appendi x E ) . 

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) 

r e s u l t e d  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) r e s u l t e d  i n  discont inuous 

asymmetric f o l d s  which t rend  roughly east-west. The F2 
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event has’ resulted i n  plunge reversals on the F1 s t ruc tures  
and refolded them into a se r ies  of disharmonic, t i g h t  and 

occasionally overturned folds i n  some areas of the Lost-Fox, 

Area. 

Exploration to  date has determined t h a t  the Klappan 

Sequence o f  the Lost-Fox Area contains a t  l e a s t  16 coal seams 
w i t h  a to ta l  aggregate thickness of over 44 metres. The 

seams average 2.8 metres i n  thickness and range up to  over 8 

metres. They have been intersected i n  d r i l l i n g  and trenching 

operations primarily i n  the vicini ty  of Lost Ridge as well as 

the hogback area to  the north of Lost Ridge. I t  is presently 

i nterpreted t h a t  these seams occur w i t h i n  approximately 510 
metres o f  the Klappan Sequence. The en t i re  thickness o f  the 

Klappan Sequence has not been intersected i n  exploration to  

date on the Lost-Fox Area. The sequence is  interpreted to  
a t t a i n  thicknesses of up to  900 metres i n  the Mount Klappan 
property and approximately 700 metres i n  the Lost-Fox Area; 

hence, there is potential for  the existence of fur ther  coal 

seams. 

Detai 1 ed geological maps and cross-sections pertaining 

t o  the Lost-Fox Area are  located i n  Appendix 11. Outcrop 

measured sections data are located i n  Appendices D an  I .  Ad 

1:50 000 Regional Geology Map of the Mount Klappan property 

i s  located i n  Appendix E w i t h  this text .  

6.4.2 Klappan Sequence 

The Klappan Sequence extends throughout Lost Ridge to  
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t h e  base o f  Mount Klappan i n  the  south and i n t o  the v a l l e y  

separa' t ing Knooph H i l l  f rom L o s t  Ridge i n  the east. Based on 

f i e l d  observa t ion  and d r i l l  core a n a l y s i s  sediments o f  t h i s  

sequence range from marine t o  non-marine over a coas ta l  p l a i n  

environment. 

To date, e x p l o r a t i o n  operat ions have n o t  d e l i n e a t e d  

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

t r e n c h  i n f o r m a t i o n  t h e r e  are a t  l e a s t  510 t o  550 metres o f  

coa l  -bear ing  K1 appan Sequence s t r a t a  w i t h i n  the  L o s t  Fox 

Area. Surrounding areas have repor ted  thicknesses o f  up t o d  

900 metres, however i t  i s  suggested, based on d e t a i l e d  

geo log ic  i n t e r p r e t a t i o n ,  t h a t  w i t h i n  the  Lost-Fox Area the 

Klappan Sequence may a t t a i n  a th ickness o f  about 700 metres. 

F i  ne-gra i  ned sandstones i nterbedded w i  t h  s i  1 ts tones,  

m i  n o r  calcareous s i  1 t s t o n e s  and mudstones are the dominant 

1 i tho1 ogies o f  the  K1 appan Sequence. Congl omerates occur 

1 ocal  l y  . The ex is tence o f  sharp contac ts  o f  these 

conglomerates w i t h  u n d e r l y i n g  sandstones po i  n t s  t o  f l  u v i a l  

rework ing  w i t h  t h e  m i g r a t i o n  o f  streams ev ident  i n  the  

1 a t e r a l  g radat ion  from conglomerates t o  we1 1 s o r t e d  

sandstones. Cross and t rough- t rough cross-bedding o f  the 

sandstones on the  lower  hogbacks o f  L o s t  Ridge, suggest 

aeol i an processes. A coas ta l  environment i s  f u r t h e r  

supported by the  presence o f  asymmetrical r i p p l e  marks , 
p l  anar bedding, 1 ow angle cross-beddi ng, drowned f o r e s t s  , and 

t h e  abundance o f  coals.  

The c o n t a c t  between the  Klappan Sequence and the  
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under ly ing ,  mar i  ne , Spatsi  z i  Sequence i s t r a n s i  t i o n a l  . I n  

t h e  Lost-Fox Area b r i e f  t ransgress ive  per iods are represented 

i n  the middle and lower  Klappan Sequence by the  presence o f  

pelecypods i n t e r s e c t e d  i n  DDH83001, DDH83002, DDH84007, and 

DDH84008. Towards the base o f  the Klappan Sequence, t h i n l y  

bedded s i l  t s t o n e  and mudstone u n i t s  increase i n  abundance 

whi 1 e coal  th icknesses decrease. 

6.4.3 Mal loch Sequence 

Mount Klappan, Knooph H i l l ,  G r i z z l e y  Ridge and 

C i n c i e ' s  Ridge have been i n t e r p r e t e d  t o  be o f  Mal loch 

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

p o r t i o n  o f  the  the Mal loch Sequence are i n t e r p r e t e d  t o  be 

present  i n  t h e  souther reg ion  o f  the  Lost-Fox Area. 

Thicknesses o f  approximately 700 metres f o r  t h i  s sequence are 

r e p o r t e d  i n  o t h e r  areas o f  the Mount Klappan proper ty .  

The Ma1 1 och Sequence conta ins r e p e t i t i v e  sequences o f  

f i n e  t o  coarse-grained sandstones, in terbedded a r g i l l a c e o u s  

s i  1 ts tones  , mudstones , t h i c k  bedded conglomerates and t h i n  

c o a l s  which i n d i c a t e  a non-mari ne environment. Sandstones 

and in terbedded s i  1 ts tones  are the dominant 1 i tho1 og ies  based 

on on ly  the  lower  Mal loch Sequence outcropping i n  the  

Lost-Fox Area. Cross-bedded conglomerates are l a t e r a l l y  

d iscont inuous i n d i c a t i n g  f l  u v i a l  rework ing s i m i l a r  t o  t h a t  o f  

t h e  Klappan Sequence. 

The contac t  between the Mal loch 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 
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gradat iona l  by the  gradual change i n  li t h o l o g i e s  and coal  

seam charac ter  f rom one sequence t o  the next.  

6.4.4 Coal Seam Development 

6.4.4.1 Klappan Sequence 

The 1982, 1983 and 1984 d r i l l i n g  and 

t r e n c h i n g  programs, based on the present  c o r r e l a -  

t i o n ,  have proved the ex is tence o f  16 seams (Table 

6.3). The s t r a t i g r a p h i c  package c o n t a i n i n g  seams C t o  

M has been i n t e r s e c t e d  through wink ie,  r o t a r y  and 

diamond d r i l l i n g  (Tables 6.4 t o  6.6) w h i l e  seams N, 0, 

and P have been trenched where they are exposed a long 

t h e  southeastern r i d g e  slope and Fox Creek (Table 

6.7). Seams C t o  P comprise an aggregate average seam 

th ickness  o f  44.5 metres over an i n t e r v a l  o f  508 

metres. Coal seam thicknesses vary from 0.73 metres 

t o  8.13 metres w i t h  an average th ickness  o f  2.78 

metres. Trenches where the r o o f  and f l o o r  o f  the coal  

seam were de f ined were inc luded w i t h  d r i l l e d  data t o  

p r o v i d e  accurate coal  seam thicknesses (Tables 6.4 t o  

6.6). Other t renches proved the  ex is tence and 

c o n t i n u i t y  o f  seams (Table 6.8) however accurate 

th icknesses were unobtainable.  

E x c e l l e n t  exposure on the n o r t h  face of L o s t  

Ridge combined w i t h  t rench and d r i l l  ho le  i n f o r m a t i o n  

revea l  the c o n t i n u i t y  o f  the coal  seams. Seam I i s  

t r a c e a b l e  a long s t r u c t u r e  f o r  1300 metres w h i l e  a 
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Table 6.3 

LOST-FOX COAL SEAM SUMMARY 

Seam Number Val i d  Average Approxi mate True 
Data Points True Thickness Interseam Thickness 

( m )  ( m )  

P 4 1.98 

0 4 2.09 50 

N 3 3.16 50 

M 5 4.38 40 

L 4 2.71 37 

K 5 4.11 34 

J 8 3.28 35 

I 29 5.04 41 

H 6 3.58 40 

Phantom 1 .3.02 20 

G Upper 5 1.79 12 

G Lower 5 1.35 10 

F 3 2.25 32 

E 4 1.21 22 

D 4 1.64 20 

C 5 2.93 - 
Total Coal: 44.52 m 
Total Interseam: 

20 - 

465 m 

Total Coal .+ Interseam: 508 m 
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Table 6.4 

LOST-FOX AREA - SEAM THICKNESS SUMlRV . Fi 1 enarc: THKSUfl 

Data Source P 0 N ii L K J I H PHANTO' 6u 61 F E D C 

DDH02005 
DDH83001 
DDH84005 
DDH04OOh 
DIM84007 
DOH84008 
YKD83002 
YKD83003 
YKD830M 
YKD03005 

RDH84001 
RDH84002 
RDH84013 
RDH84014 
RDH84015 
RDH84016 
RIM84017 
TRC82031 
TE82032 
TRC82036 
lRC82045 
TRC82047 
TRCEZME 
TRC82049 
lRC83003 
TRC83004 
TRC83005 
TRC83006 
TEE3047 
TRC83092 
TRC83093 
TRC84200 
TRC84201 
TRC84202 
TRC84203 
TRE84210 
TRC84212 
TRC84213 

TRC84Zlb 
TREE4217 
TRC84210 
TRC84220 
TRC84221 
TRC84223 
TRC94224 
TRE84225 
TRC94226 
TRC84227 
TRC84228 
TRC84233 
TRC84235 
TRC04237 
TRC84240 
TRC84265 
TRC84266 
TRC84267 
TRC84269 
TRC84272 
TRC84273 
TRC84281 
TRC84203 
T R C 04 2 8 8 
TRC94290 
TRC84295 
TRC84297 
TRC84298 
TRC84299 

ADTE~IOO 

~ ~ ~ ~ 4 2 1 5  

2.24 5.75 5.16 4.98 
5.51 k.34 

2.88 3.56 5.04 
5.43 3.98 

4.64 
4.70 
k.91 
3.04 
4.92 
5.00 
5.00 

3.92 0.14 3.86 3.84 

0.00 5.67 

4.20 
1.68 

2.39 

3.93 2.25 k.79 1.32 
0.70 

3.02 0.20 0.89 0.00 1.07 1.00 3.79 
0.92 0.29 

2.04 3.40 

1.63 5.00 

1.99 1.96 

1.09 
1.09 

0.94 
1.30 

2.49 
2. 44 
1.25 
2.26 

1.32 
4.92 
3.49 
4.47 
6.60 
5.30 
5.53 

3.22 
2. 67 

2.45 

2.92 
5.41 

3.71 
2.03 

1.04 
4.85 

7.58 
5.51 
2.98 
3. I 2  

3.97 
5.37 

6.84 
5.50 
7.40 
5.44 

3.23 
8.13 

2.13 
1.E) 
1.94 
2.00 

5.58 

TOTAL: 7.91 8.34 9.49 21.89 10.84 20.54 26.26 146.21 21.47 3.02 0.96 6.74 6.75 4.86 6.55 14.66 
IDataPts: 4 4 3 5 4 5 0 29 6 1 5 5 3 4 4 5 
Av Sear 
Thkir): , 1.98 2.09 3.16 4.38 2.71 4.11 3.28 5.04 3.58 3.02 1.7C 1.35 2.25 1.21 1.64 2.93 

Total Aqqreqate Thickness: 44.52 retres 

0.73 
3.05 

1.36 
1.92 
5.74 

5.96 
4.04 
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Table 6.5 

SUMMARY OF DIAMOND DRILLED SEAM INTERSECTIONS 

Diamond 
Drill Hole 

KPNLRDDH 82005 

Seam 

L 

K 

J 

KPNLRDDH 83001 

I 

I 

H 

GU P 

G1 o 

F 

E 

KPNLRDDH 84005 G U P  

Dri 1 1  ed Interval True Seam True Interseam 
(m) Thickness (m) Thickness (m) 

236.14 - 238.92 2.24 

186.89 - 193.81 5.75 

148.09 - 154.34 ' 5.16 

54.02 - 60.30 4.98 

26.90 - 32.68 5.51 

74.73 - 79.38 4.54 

133.42 - 137.43 3.93 

142.45 - 144.75 2.25 

180.62 - 185.52 4.79 

209.60 - 210.94 1.32 

83.40 - 84.78 0.78 

KPNLRDDH 84006 I U p r i g h t  15.44 - 22.56 6.67 

I Over- 109.99 - 116.94 5.04 
t u r n e d  

34.11 

22.26 

69.72 

40.34 

51.47 

4.87 

35.11 

23.61 

57.87 

16.68 

Coal (m)/ 
Coal + Rock (m) 

1.43/2.24 

2.75/5.75 

3.99/5.16 

4.26/4.98 

4.96/5.51 

3.83/4.54 

3.00/3.93 

1.23/2.25 

3.88/4.79 

0/1.32 

O/O. 78 

5.31/6.67 

4.67/5.04 

- .  
-. 
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Diamond 
Drill Hole Seam 

KPNLRDDH 84006 J Over- 
turned 

K Over- 
turned 

KPNLRDDH 84007 I 

H 

Phantom 

G lo 

E 

D 

C 

KPNLRDDH 84008 L 

K 

J 

I 

H 

H 

G l o  

Dri 11  ed Interval True Seam 
(m) Thickness (m) 

154.04 - 159.35 3.56 

257.54 - 260.95 2.88 

56.87 - 62.32 5.43 

103.00 - 107.18 3.98 

124.73 - 127.86 3.02 

151.43 - 151.72 0.28 

164.64 - 165.53 0.89 

227.26 - 228.36 1.07 

251.62 - 252.70 1 .oo 

272.00 - 282.45 3.79 

23.20 - 24.50 1.29 

61.40 - 65.37 3.92 

93.24 - 93.39 0.14 

133.60 - 137.71 3.86 

180.08 - 189.53 6.41 

218.82 - 234.37 3.84 

271.11 - 272.07 0.92 

290.90 - 291.21 0.29 
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True Interseam 
Thickness (m) 

58.13 

40.18 

16.43 

21.28 

11.75 

57.94 

22.15 

12.01 

35.77 

26.32 

38.18 

41.17 

11.70 

35.09 

18.06 

Coal (m)/ 
Coal + Rock (m) 

3.20/3.56 

2.2712.88 

5.11/5.43 

3.2613.98 

2.45/3.02 

0.28/0.28 

0.72/0.89 

0.9711.07 

1.00/1 .oo 

3.7 5/3.7 9 

0.9411.29 

3.3313.92 

0.14/0.14 

3.40/3.86 

5.89/6.41 

3.64/3.84 

0.79/0.92 

0.29/0.29 



Coal ( m ) /  Diamond Dri 1 1  ed Interval True Seam True Interseam 
Drill Hole Seam ( m )  Thickness ( m )  Thickness ( m )  Coal + Rock (m)  

KPNLRWKD 83002 I 12.41 - 17.18 4.64 4.2214.64 

KPNLRWKD 83003 I 15.63 - 20.50 4.70 4.2114.70 

KPNLRWKD 83004 I 25.69 - 30.69 4.91 4.4814.91 

KPNLRWKD 83005 I 23.62 - 29.87 3.84 (hole ended in coal) 3.63/3.84 

* .  
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Table 6.6 

Rotary 
Drill Hole 

KPNLRRDH 84001 

KPNLRRDH 84002 

KPNLRRDH 84003 

KPNLRRDH 84004 

KPNLRRDH 84005 

KPNLRRDH 84006 

KPNLRRDH 84007 

KPNLRRDH 84008 

KPNLRRDH 84009 

KPNLRRDH 84010 

KPNLRRDH 84011 

KPNLRRDH 84012 

SUMMARY OF ROTARY DRILLED SEAM INTERSECTIONS 

Dri 1 1 ed I n t e r v a l  True Seam True Interseam 
Seam (m) Thickness (m) Thickness (m) 

I 41.56 - 48.64 5.00 

I 48.55 - 55.62 5.00 

? 36.15 - 41.78 

? 

I 

I 22.72 - 27.84 

I 56.88 - 60.80 

I 42.36 - 47.68 

I 8.06 - 10.87 

Notes 

Bedding undetermined 

No geophysical logs  1 

Twinned Hole 2 

Twinned Hole 1 

No geophysical logs 

Beddi ng undetermined 

Beddi ng undetermined 

Abandoned. No 
geo phy s i c a1 1 og s . 
Twinned Hole 1 

Hole i n t e r p r e t e d  t o  
be i n  slump zone. 

* .  

I. 

H 34.04 - 37.08 
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Rotary 
Drill Hole 

KPNLRRDH 84013 

Drilled Interval True Seam True Interseam 
Seam ( m )  Thickness ( m )  Thickness ( m )  Notes 

D 38.45 - 40.54 2.04 

C 78.28 - 81.77 3.40 

KPNLRRDH 84014 E 4.00 - 7.60 3.29 

KPNLRRDH 84015 D 20.74 - 22.47 1.63 

KPNLRRDH 84016 

KPNLRRDH 84017 

C 66.23 - 72.40 5.80 

M 84.60 - 89.50 4.63 

G1 o 15.97 - 16.88 0.76 

M 90.79 - 91.89 1.04 

G1 o 11-90 - 13.25 1.23 

F 46.87 - 49.02 1.96 
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D i r t y  seam 

41.12 

1.22 

M a j o r  rock split  2.48 

27.47 



Table 6.7 

Trench 
Number 

KPNLRTRC 82031 
KPNLRTRC 82032 

KPNLRTRC 82036 

KPNLRTRC 82045 
KPNLRTRC 82047 

KPNLRTRC 84048 

KPNLRTRC 82049 

KPNLRTRC 83003 
. KPNLRTRC 83004 

KPNLRTRC 83005 
KPNLRTRC 83006 

KPNLRTRC 83047 
KPNLRTRC 83092 

KPNLRTRC 83093 

KPNLRTRC 84200 

KPNLRTRC 84201 
KPNLRTRC 84202 

KPNLRTRC 84203 
KPNLRTRC 84210 
KPNLRTRC 84212 

KPNLRTRC 84213 

KPNLRTRC 84215 
KPNLRTRC 84216 

KPNLRTRC 84217 
KPNLRTRC 84218 

KPNLRTRC 84220 

LOST-FOX VALID TRENCH DATA POINTS 

Seam 
I d e n t i f i c a t i o n  

M 

0 
0 
0 

G l o  
I 
I 

I 
I 
I 
I 
H 

J 
L 

M 

L 
J 
K 

H 

Coal (m)/ 
Coal + Rock (m) 

3.95/4.28 
1.48/1.68 

0.74/2.39 

0.85/1.09 

1.88/1.88 
0.94/0/94 

1.27/1.38 

2.24/2.49 

1.16/2.44 
0.80/1.25 

2.05/2.26 

1.15/1.32 
4.83/4.92 

3.32/3.49 

4.32/4.47 
5.96/6.68 

4.54/5.30 
4.23/5.53 

2.7513.22 
2.13/2.67 

2.23/2.45 
5.07/5.41 

2.59/2.92 

2.96/3.71 
1.83/2.03 

0.85/1.04 
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Trench 
Number 

KPNLRTRC 84221 

KPNLRTRC 84223 

KPNLRTRC 84224 

KPNLRTRC 84225 

KPNLRTRC 84226 

KPNLRTRC 84227 
KPNLRTRC 84228 
KPNLRTRC 84233 

KPNLRTRC 84235 

KPNLRTRC 84237 
KPNLRTRC 84240 

KPNLRTRC 84265 

KPNLRTRC 84266 

KPNLRTRC 84267 
KPNLRTRC 84269 

KPNLRTRC 84272 
KPNLRTRC 84273 

KPNLRTRC 84281 
KPNLRTRC 84283 

KPNLRTRC 84288 

KPNLRTRC 84290 

KPNLRTRC 84295 
KPNLRTRC 84297 

KPNLRTRC 84298 
KPNLRTRC 84299 

Seam 
Identification 

H 
I 
I 
I 
I 
J 
J 
I 
I 
I 
I 
L 

N 
P 

P 

P 

P 
I 
C 

GUP 
N 

I 
I 
K 

M 
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Coal ( m ) /  
Coal + Rock ( m )  

4.53/4.85 

6.23/7.58 

4.35/5.51 

2.61/2.98 

2.90/3.42 
3.76/3.97 
4.76/5.37 

6.4216.84 

4.94/5.50 
7.10/7.48 

5.3115.44 

2.31/3.23 

6.27/8.13 
1.73/2.13 
1.31/1.84 

1.67/1.94 

1.02/2 .oo 
4.90/5.58 
0.60/0.73 

2.67/3.05 

1.19/1.36 
1.73/1.92 
5.2115.74 

4.73/5.96 

3.43/4.04 
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t o t a l  o f  8.7 k i l o m e t e r s  o f  seam t r a c i n g  by mechanical 

t r e n c h i n g  was undertaken a long the southeast s lope and 

lower  n o r t h  face o f  L o s t  Ridge. L a t e r a l l y ,  seam 

th icknesses remain f a i r l y  constant  a1 though s t r u c t u r a l  

t h i c k e n i n g  and s t r a t i g r a p h i c  t h i n n i n g  o f  the  coa ls  

were observed. The charac ter  o f  seams G and I c o u l d  

be e a s i l y  recognized on geophysical l o g s  over a data 

spacing o f  750 metres. Seams J and K, c o n t a i n i n g  a 

h i g h  ash content,  demonstrate l o c a l  p inch-outs.  

S t r a t i  g raph ica l  l y  h igher  i n  the  K1 appan 

Sequence seams N, 0, and P appear t o  be d u l l e r  i n  hand 

specimen and c o n t a i n  more rock p a r t i n g s  than the lower  

coa ls .  Th is  d i f f e r e n c e  i n  charac ter  of the coal  may be 

due t o  the p r o x i m i t y  o f  t h i s  p a r t  of the Klappan 

Sequence t o  the Mal loch contact .  

Coal seams are i n d i c a t e d  on a l l  d e t a i l e d  maps 

and cross-sect ions l o c a t e d  i n  Appendix 11. 

6.4.4.2 Mal loch Sequence 

Coals o f  the Mal loch Sequence i n  the Lost-Fox 

Area a r e  t h i n n e r  and separated by grea ter  i n t e r v a l  

th icknesses than those o f  the Klappan Sequence. As a 

r e s u l t  a seam c o r r e l a t i o n  has n o t  y e t  been estab- 

l i s h e d .  Based on hand t rench data from 1982, 1983 and 

1984, the  coa ls  range from 0.5 metres t o  2.41 metres 

i n  th ickness w i t h  an average th ickness o f  1.26 metres. 

- 66 - 



6.4.5 S t r u c t u r e  

S t r a t a  o f  t h e  Lost-Fox Area have been subjected to two 

chronol  o g i c a l  l y  d i s t i n c t i v e  phases o f  deformation. Fol  ds o f  

t h e  f i r s t  phase (F1) generat ion t r e n d  a t  approximately 135" 

and plunge sha l low ly  t o  the northwest o r  southeast. The L o s t  

Ridge a n t i c l i n e  - s y n c l i n e  p a i r ,  t y p i c a l  o f  t h i s  f o l d  s t y l e ,  

ma in ta ins  v e r t i c a l  nor theas t  l imbs i n  the  v i c i n i t y  o f  Fox 

Creek, which become over turned as much as 50" towards the 

r i d g e  c r e s t .  Wavelengths are up t o  800 metres w i t h  ampl i tudes 

up t o  300 metres. Annealed quar tz  b r e c c i a  zones and 

assoc ia ted  bedding p lane s l ippages were observed a long some 

axes. 

P a r a s i t i c  sync1 i nes, a n t i c 1  i nes and monocl i nes 

i n v o l v i n g  packages o f  150 metres occur on both l imbs o f  F1 

f o l d s .  T h i s  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 

p l a n e  s l ippage h i g h e r  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 decol lement 

sur faces d u r i n g  the  f i r s t  generat ion o f  fo ld ing .  Th is  has 

been observed on the eastern end and middle o f  L o s t  Ridge 

where monocl ines have become detached a long coal  hor izons,  

f rom l a r g e r  over turned s t ruc tu res .  

The second deformat ional  phase (F2) i s  r e l a t e d  t o  a 

n o r t h -  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  the t o p o g r a p h i c a l l y  low areas away from 
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Lost Ridge. F1 limbs were refolded into a disharmonic 
series of t i g h t ,  asymmetrical fol'ds which appear to  be 

discontinuous across F1 axes. These F2 s t ructures  trend 

roughly east-west w i t h  a steep to  overturned northerly l i m b  

and a local p lunge  o f  up t o  33". Wavelengths are 

approximately 750 metres w i t h .  amplitudes of up to  150 
metres. 

Fold related cleavages are  nearly always of the 

f rac ture  type. Rare argil laceous beds show crenulation 

cleavages. F1 cleavages are  usual l y  more densely spaced 

and more consistent i n  a t t i t u d e  than 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 variabl e bedding a t t i tudes .  Quartz f i  11 ed longitudinal , 
oblique and cross j o i n t s  were observed i n  the hinge areas of 
both F1 and F2 an t ic l ina l  structures.  

B r i t t l e  deformation a f fec ts  the area w i t h  two major 

f rac ture  sets, one of easter ly ,  the other of northerly trend. 

B o t h  s e t s  are  post folding. The easter ly  trending future s e t  

appears to be the most systematic, and possibly older. Minor 
s t r i k e  slip and d i p  s l ip  displacements along these h i g h  angle 
f ractures  are common. Vertical components of displacement 

may local ly  reach 50 metres. 
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Thrust f a u l t i n g  occurs i n  the southeast corner of the 
Lost-Fox Area where the Klappan T h r u s t  traces along the west 

s ice  of Cincies Ridge and Grizzley Ridge before terminating 

on the northeast side of Knooph Hill .  Ths  displacement 

reaches 100 metres along the thrust. 

The structure of the Lost-Fox Area i s  outlined on the 
1:50 000 Regional Geology Map located i n  Appendix E w i t h  this 

text .  In  a d d i t i o n ,  detailed geological maps and 

crosssections located i n  Appendix I1 i l l u s t r a t e  the 

structural styles of the area. 
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7 .O RESOURCES 

7.1 Mount Klappan Coal P r o j e c t  

7.1.1 Summary 

The coa l  resources o f  t h e  Mount Klappan Coal P r o j e c t  

t o t a l  5.3 b i l l i o n  tonnes i n  seams g r e a t e r  than 0.5 metres i n  

t h i c k n e s s  t o  a maximum depth o f  500 metres below sur face.  The 

f o l  1 owing tab1 e summarizes t h e  resource c o n t r i b u t i o n s  f rom 

t h e  areas o f  t h e  p r o p e r t y  as w e l l  as t h e  r e p r e s e n t a t i o n  by 

resource  category.  A 1:50 000 Coal Resource Map (Appendix F )  

p r e s e n t s  t h e  d i s t r i b u t i o n  o f  resources over  t h e  Mount Klappan 

p r o p e r t y .  

Table 7.1 

MOUNT KLAPPAN COAL PROJECT 
COAL RESOURCES (MT) 

Category 
Area Measured I n d i c a t e d  I n f e r r e d  Speculat ive 

Lost-Fox 32.1 46.3 194.1 794.9 

Hobbi t - B r o a t c h  12.1 24.5 369.1 613.3 

Summit 41.4 1860.1 

Nass 1121.8 

Skeena 232.3 

T o t a l  44.2 70.8 604.6 4622.4 

Mount Klappan Coal P r o j e c t  T o t a l  Coal Resources: 5342.0 



The coal seams are contained w i t h i n  the s t r a t a  of the 
Klappan Sequence. There a re  a l so  coal measures i n  the 

Ma1 loch Sequence; however, they a re  not presently considered 
of economic importance. 

T h e  parameters w i t h i n  which the coal resources were 
c l a s s i f i ed  and the procedures u t i l i zed  i n  resource calcula- 

t ions  a re  outlined i n  Section 7.3. A standardized method was 

u t i l i zed  f o r  the 1984 resource calculations over the Mount 
K1 appan property. 

7.2 Lost-Fox Area 

7.2.1 Summary 

The coal resources of the Lost-Fox Area are  contained 
w i t h i n  16 seams and total  1 067 million tonnes i n  seams 

greater  than 0.5 metre i n  t rue thickness t o  a maximum depth 
of 500 metres below surface. Table 7.2 summarizes the 

resource contributions from the seams i n  the Lost-Fox Area as 
we1 1 as  the representation by resource category. 

Increased density of data points result ing from 
continued exploration i n  1984 has provided areas which now 

contain measured and indicated resources. The 1:50 000 Coal 

Resource Map (Appendix F )  h i g h l i g h t s  the resource areas. A l l  

Resource Data fo r  the Lost-Fox Area i s  located i n  Appendix C. 
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Table 7.2 

Seam 

P 

0 

N 

M 

L 

K 
J 

I 

H 

Phantom 

G upper 

G lower 
F 

E 

D 

C 

LOST-FOX AREA 

COAL RESOURCES (MT) 

Category 
Measured Indicated Inferred Total 

0.4 

.5 

1.4 

3.4 

1.6 

3.4 

3.6 

11.1 

1.8 

0.3 

1.1 

0.7 

0.2 

0.7 

0.6 

1.3 - 

0.2 

1.0 

1.3 

5.3 

0.9 

5.5 

4.1 

7.6 

4.2 

1.1 

2.7 

1.7 

3.4 

1.3 

1.6 

4.4 - 

0.1 

3.3 

5.1 

12.9 

5.3 

11.9 

10.9 

22.2 

20.9 

9.0 

12.0 

18.4 

9.8 

15.3 

37 .O 

0.7 

4.8 

7.8 

21.6 

7.8 

20.8 

18.6 

40.9 

26.9 

1.4 

12.8 

14.4 

22.0 

11.8 

17.5 

42.7 

Total : 32.1 46.3 194.1 272.5 

Total Specul at1 ve Resources: 794.9 

Lost-Fox Area Total Coal Resources: 1067.4 m t  
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7.3 . Procedures and Parameters 

7.3.1 I n t r o d u c t i o n  

I n - s i t u  coal  resources are de f ined as the i n  p lace 

coa l  (coal  and p a r t i n g s )  t h a t  i s  conta ined i n  seams o c c u r r i n g  

w i t h i n  s p e c i f i e d  l i m i t s  o f  th ickness and depth from surface. 

Resources are f u r t h e r  de f ined through c l a s s i f i c a t i o n  i n t o  

"measured" , "i ndica ted"  , "i nfer red l '  , and "specul a t i  ve" 

ca tegor ies  based on t h e  ex is tence and r e l a t i v e  spacing o f  

coa l  seam e x p l o r a t i o n  data. 

The procedures f o r  the  resource c a l c u l a t i o n s  i n c l  ude 

s tandard methods u t i l i z i n g  geologica l  cross-sect ions and maps 

as descr ibed i n  Sec t ion  7.3.2. 

The parameters f o r  resource c a t e g o r i z a t i o n  genera l l y  

f o l l o w  those s e t  o u 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 descr ibed i n  Sec t ion  7.3.3. 

7.3.2 Procedures 

U t i  1 i z i  ng Val i d  data p o i n t s  ( d r i  11 hol  es, ad i  t s  , 

trenches, measurable seams i n  outcrops) ,  a d i s t r i b u t i o n  o f  

da ta  p o i n t s  f o r  each seam was establ ished.  Subsequently, 

based on maximum a l lowab le  data p o i n t  spacing (Sec t ion  

7.3.31, resources were c a l c u l a t e d  f o r  a s p e c i f i c  category.  
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For each o f  the measured, ind ica ted ,  and i n f e r r e d  

c a t e g o r i e s  , the seam th ickness used f o r  tonnage ca l  c u l  a t i  ons 

was a weight  averaged th ickness der ived  us ing  the "polygon 

method": polygons were cons t ruc ted  h o r i z o n t a l  l y  around each 

da ta  p o i n t  i n  the  resource area. ( I n  some cases they may 

have been c i r c l e s  i f  t h e r e  was on ly  one data p o i n t  i n  the 

resource area.) Polygon boundaries were de f ined by the 

midpo in ts  between data po in ts ;  a t  the maximum, the d is tance 

l i m i t  f rom t h e  data p o i n t  was one-hal f  the a l lowab le  data 

p o i n t  spacing f o r  t h e  category under cons idera t ion .  The 

areas o f  the  polygons prov ided the  bas is  f o r  the 

weight -averaging f a c t o r s .  

An area o f  coa lesc ing  polygons de f ined one s p e c i f i c  

resource area f o r  the category under cons idera t ion .  The 

l i m i t s  t o  t h i s  area were p r o j e c t e d  p e r p e n d i c u l a r l y  onto the 

cross-  s e c t i o n ( s )  pass ing  through the  area. The seam l e n g t h  

was then measured w i t h i n  these l i m i t s .  

The t h i r d  dimension r e q u i r e d  f o r  the  coal  volume 

c a l c u l a t i o n ,  a f t e r  the  seam th ickness  and l e n g t h  were 

determi ned, was the  "i n f l  uence'' o r  " s t r i k e  1 ength" o f  the 

seam. T h i s  measurement was u s u a l l y  the  c ross-sec t ion  

spacing, as t h i s  should have been l e s s  than o r  equal t o  the 

r e q u i r e d  data p o i n t  spacing f o r  the  resource category under 

cons idera t ion .  I n  some cases, where a seam p r o j e c t e d  t o  

sur face  be fore  the  assumed i n f l u e n c e  l i m i t  was reached, the  

i n f l u e n c e  was measured t o  the seam subcrop ( o r  outcrop) .  
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To c a l c u l  a t e  coal  tonnage, a wei ght-average s p e c i f i c  

g r a v i t y  f o r  each seam was used. It was c a l c u l a t e d  u s i n g  the 

polygon method and a v a i l a b l e  coal q u a l i t y  data. A rev iew o f  

t h e  Mount Klappan Coal P r o j e c t  coal  q u a l i t y  data demonstrated 

t h a t ,  i n  general,  s p e c i f i c  g r a v i t y  data prov ided a weight-  

average s p e c i f i c  g r a v i t y  o f  1.70 tonnes per  cubic  metre. For  

t h e  purposes o f  the  1984 resource c a l c u l a t i o n s ,  the value o f  

1.70 tonnes per  cubic  metre was used. 

The f o l  1 owing equat ion summari zes the resource 

c a l c u l a t i o n  procedure: 

Tonnes o f  Coal = 

Seam Thickness x Seam Length x I n f l u e n c e  x S p e c i f i c  G r a v i t y  
(m) (m) (m) (t/m3 1 

Specul a t i  ve resources were c a l  c u l  a ted  us ing  a s l  i g h t l y  

d i f f e r e n t  procedure. The area i n d i c a t e d  on the 1:50 000 

Regional Geology Map (Appendix E )  t o  be Klappan Sequence 

w i t h i n  the  Lost-Fox Area b u t  ou ts ide  the 1:2500 map area, was 

planimetered. The seam th ickness a p p l i e d  t o  t h i s  area was 

25% o f  the average t o t a l  aggregate coal  th ickness f o r  the 

Lost-Fox and Hobbit-Broatch Areas, as t h i s  f i g u r e  appeared t o  

be a reasonable est imate o f  the p r o p o r t i o n a t e  coverage o f  

coa l -bear ing  s e c t i o n  w i t h i n  the area. The s p e c i f i c  g r a v i t y  

o f  1.70 tonnes per  cubic  metre was used f o r  t h i s  category 

a1 so. The f o l l o w i n g  equat ion summarizes - t h e  Specu la t i ve  

Resource c a l  c u l  a t i  on: 

- 75 - 
. .  

. .  



Speculative Resource Tonnes of Coal = 

Area ( m 2 )  x .25 x Seam Thk ( m )  x Specific Gravity (t/m3) 

W i t h i n  the 1:2500 map area on Lost-Foxy the 

specul a t i  ve resources were calcul ated 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 specif ic  gravity of 1.70 

t/m3 and an influence of 250 metres for each cross-section 

was used to  a r r ive  a t  a total  tonnage figure for  speculative 

resources w i t h i n  the 1:2500 map area. 

The sum of speculative resources from w i t h i n  the 

1:2500 map area and from the outer areas of Lost-Fox 

comprises the to ta l -  speculative resource for  the Lost-Fox 

Area. 

7.3.3 Parameters 

The m i n i m u m  seam thickness used for  the 1984 Mount 

Klappan Coal Project was 0.5 metres where the d i p  of the seam 

was l e s s  than or equal to  30" and 1 metre where the d i p  was 

i n  excess of 30". Seams were included to a maximum depth of 

500 metres from surface. 

The fol l  owing resource category parameters were used 

f o r  the calculations.  The c lass i f ica t ion  scheme is 

i l l u s t r a t e d  i n  Figure 7.1 
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7.3.3.1 Measured Resources 

Measured Resources i nc l  ude those resources 

d e l i n e a t e d  through establ ishment  o f  e x p l o r a t i o n  data 

p o i n t s  and t h e r e f o r e  repor ted  w i t h  conf idence as t o  

t h e  charac ter  and c o n t i n u i t y  o f  the coal  seams. The 

maximum d is tance between data p o i n t s ,  which may 

i n c l  ude ad i  t s ,  d r i  11 hol  es , trenches and outcrops , i s 

300 metres. 

7.3.3.2 I n d i c a t e d  Resources 

I n d i c a t e d  Resources i n c l u d e  resources which 

a r e  de l ineated  u s i n g  e s t a b l i s h e d  data p o i n t s  as we l l  

as reasonable geo log ica l  p r o j e c t i o n s .  The maximum 

d i s t a n c e  between data p o i n t s  i s  600 metres. 

7.3.3.3 I n f e r r e d  Resources 

I n f e r r e d  Resources i n c l u d e  resources which 

a r e  d e l i n e a t e d  u t i l i z i n g  reg iona l  geo log ica l  data 

i n c l u d i n g  data p o i n t s  which p r e d i c t  the c o n t i n u i t y  o f  

coa l  seams. Report ER79-9 does n o t  s t a t e  a data p o i n t  

spac ing f o r  t h i s  category.  For the  purposes o f  

s t a n d a r d i z a t i o n  f o r  the  1984 Mount Klappan Coal 

P r o j e c t  resource c a l c u l a t i o n s ,  a maximum data p o i n t  

spacing o f  2000 metres was used f o r  t h e  i n f e r r e d  

l e v e l .  However, i n  the  Hobbit -Broatch Area, i n f e r r e d  

resources were c a l  c u l  a 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. 
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7 . 3 . 3 . 4  Specul a t i  ve Resources 

Speculative Resources incl ude those resources 

which are calculated from a few scattered coal occur- 

rences i n  areas of l i t t l e  or no exploration da ta  where 

the coal -beari ng sequence( s) is /are  interpreted t o  

exis t .  There i s  no maximum spacing i n  th is  category. 
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8.0 COAL QUALITY 

8.1 Summary 

The 1984 program for  coal quali ty examination has broadened 

the spectrum of information available on the quali ty and 

production potential o f  the Mount Klappan anthracite resource. 

The trenching program had as a goal the tracing of seam 

subcrops i n  the Lost-Fox Area. Trench analyses have ver i f ied the 

accuracy of the correlat ions projected from geological rank and 

indicated the basis f o r  further resource expansion. Seams M,  N, 

0 ,  and P ,  intersected by trenches, have not ye t  been cored i n  

d r i l l  i n g ,  though occurrences w i t h  substantial  thickness and 

acceptable ash levels  do ex is t .  

Size analysis of d r i l l  core has.provided the f i r s t  step t o  a 

systematic treatment of the natural behaviour of Mount K1 appan 

coal i n  the circumstances of preparation of sized products. The 

extensive s u i t e  of s ize  dis t r ibut ions avai 1 abl e ,  taken from every 

d r i l l  core sample analyzed, demonstrates tha t  there i s  an average 

s i z e  dis t r ibut ion to  which a l l  coals on the property can be 

compared. Further, the 1984 s ize  analyses augment the information 

drawn from the 1983 a d i t  sample and suggest a much higher 

production of coarse coal product may be possible. 

Four more d r i l l  holes were bored i n  the Lost-Fox Area i n  1984 

and these a t  l e a s t  double the amount of data available on seams of 

the area. Qual i ty  and yield figures when combined on an equal 
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b a s i s  w i t h  e a r l i e r  c o l l e c t e d  data support  a l l  prev ious p o s i t i v e  

i n d i c a t i o n s  as t o  the  p o t e n t i a l  o f  the  coal  resources. Two new 

seams, C and D, n o t  i n t e r s e c t e d  i n  d r i l l  ho les before,  have 

s u b s t a n t i a l  th ickness and very h igh  qual i t y .  

The accompanying tab1 e r e p o r t s  average qual i ty va l  ues f o r  

raw coa ls  and a l l  products.  The product  values are s t r a i g h t  

averages o f  a l l  p roduc t  analyses performed a t  each ash l e v e l .  

There i s  v i r t u a l l y  no v a r i a t i o n  i n  the  q u a l i t y  o f  product  coal 

regard less  o f  the seam o r  s i z e  f r a c t i o n  from which i t  i s  drawn. 

8.2 Procedures and Parameters 

8.2.1 I n t r o d u c t i o n  

The 1984 Lost-Fox e x p l o r a t i o n  program concentrated on 

t h e  del  i n e a t i o n  and c h a r a c t e r i z a t i o n  o f  the resource beneath 

and surrounding L o s t  Ridge. Several d i f f e r e n t  programs 

c o n t r i b u t e d  s t r u c t u r a l  and s t r a t i  graphic  data on the 

d i s t r i b u t i o n  o f  the  Lost-Fox coal  resource. 

A c o n t i n u a t i o n  o f  the  hand t r e n c h i n g  program conducted 

i n  prev ious years  prov ided seam logs  and samples from coal 

occurrences i n  i n a c c e s s i b l e  areas. A more ambit ious element 

o f  the  t r e n c h i n g  program i n  1984 i n v o l v e d  the use o f  a 

backhoe t o  excavate complete exposures o f  seams and a1 low 

t r a c i n g  o f  seam subcrops through covered areas. The backhoe 

was l i m i t e d  i n  i t s  range o f  t r a v e l  by topography, necessi- 

t a t i  ng supplemental hand t renching.  
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TABLE i .1 
AVERAGE COAL QUALITY 

LOST R I D G E  AREA 

RAW 51 ASH 132 ASH aR I SUETT I NG 
COAL PRGDUCT FEDDUCT PRODUCT 

PROXIHATE LNLLYSIS 
Residual Hoisture 1.44 1.12 ..A 1 ?0 1.81 

Volat i l es  a. 15 6.41 7.70 a. 32 
Ash 53.15 5.21 10.00 21.27 

Fixed Carbon 57.26 07.26 81.02 60.03 

H.6.1. 51 
Specific Gravity 1.69 

Carbon Dioxide 3.70 
Chlorine (pps) 653 

Phosphorous I n  Coai 0.164 
Total Sulphur 0.52 4.53 0.5! ti. 45 

Corbustibie Sulphur . 0.22 

6ross C.V. lHJ/K5) 21.55 33.21 51.20 26.41 
Gross C.V. (caliqai , 5159 7937 7157 6312 

ULTI MTE ANAL\ S I S 
Carbon 59.23 i i i .51 8 l . d  

7 q Hydrogen 2.32 : . I f  L .  w 

Nitrogen 0. b6 I:. 45 0. a0 
Oxygen 2.99 1.96 3.07 

m -" 

BSH FUSION iDe9.C.) 
OXIDIZING In i t ia l  

Sof t  eni n g 
Heai spherical 

Fluid 
REJUCIHG In i t ia l  

Sof ten1 ng 
Heri spheri cal 

Fluid 

ASH ANALYSIS 
Si02 

A1203 
Fe203 

iiO? 
P205 

CaO 

SG3 
,+a20 
KZO 

fl90 

1250 
1315 
1350 
1370 
1205 
1275 
1313 
1360 

52.24 
20, 64 
8.00 
0.56 
1.13 
5.10 
4.37 
2.27 
1.46 
1.26 

. .  
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Four diamond d r i l T  ho les were bored a t  var ious p o i n t s  

on and around L o s t  Ridge t o  -help e l u c i d a t e  t h e  d i s t r i b u t i o n  

o f  the seams and s t r a t i g r a p h y  de f ined i n  prev ious years.  A 

f u l l  sampling program was c a r r i e d  ou t  i n v o l v i n g  a l l  coal  

seams i n t e r s e c t e d  by the d r i  11 hol  es. 

8.2.2 Trenching Program 

8.2.2.1 Ob jec t ives  

The o b j e c t i v e s  o f  the  1984 Lost-Fox t r e n c h i n g  

program were as f o l l o w s :  

1. To e s t a b l i s h  the  c o n t i n u i t y  o f  i d e n t i f i e d  seams 

through areas l a c k i n g  d e t a i l e d  c o n t r o l .  

2. Through sampling, t o  d e t e c t  v a r i a t i o n s  i n  seam 

charac ter  and add t o  the  accumulated data on 

average seam qua1 i ty . 

8.2.2.2 Methodol ogy 

The procedures f o r  s i t i n g ,  o r i e n t i n g  and 

excavat ing  t renches are discussed i n  Sect ion 5.5. On 

occasion seams exposed by hand t r e n c h i n g  were n o t  

s u f f i c i e n t l y  t h i c k  o r  conta ined too many rock p a r t i n g s  

t o  warrant  sampling. I n  some cases, due t o  erosion, 

s o i l  creep o r  excessive overburden, it was impossib le  

t o  make a f u l l  t r a n s e c t  o f  the seam w i t h  sharp 

d e f i n i t i o n  o f  the  r o o f  and f l o o r .  Sampling and 
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analyses were n o t  c a r r i e d  o u t  f o r  these trenches 

e i  t h e r .  

A d i f f e r e n t  s e t  o f  c o n d i t i o n s  were 

encountered i n  excavat ing trenches w i t h  the backhoe. 

Movement o f  volumes o f  cover was f a c i l i t a t e d  w i t h  the 

backhoe, b u t  the  depth reached i n  some o f  the t renches 

was such t h a t  they c o u l d  n o t  be s a f e l y  entered. 

Samples cou ld  be taken i n  these circumstances b u t  the 

seam i n t e r s e c t i o n s  cou ld  n o t  be logged and there  was 

t h e r e f o r e  no guarantee o f  sample representa t ion .  

Where there  were no encumbrances t o  execut ing 

t h e  r o u t i n e  procedure f o r  t rench sampling, a small 

channel o f  constant  dimensions was i n c i s e d  perpendi-  

c u l a r  t o  the  s t r i k e  and d i p  o f  the seam. The seam was 

logged i n  d e t a i l  (down t o  1 cent imet re  i n t e r v a l s )  . 

p r i o r  t o  t r e n c h i n g  and the sampling i n t e r v a l s  chosen 

were guided by the seam log.  Subs tan t ia l  p a r t i n g s  o r  

changes i n  coal  character  were cause f o r  sampling o f  

t h e  seam by p l y ,  so t h a t  the nature o f  v a r i a t i o n s  

across the  seam cou ld  be traced. For  the most p a r t ,  

however, a s i n g l e  sample was taken t o  t r a n s e c t  and 

represent  the whole seam. 

8.2.2.3 A n a l y t i c a l  Procedure 

Among the  103 trenches sampled t h e r e  was 

cons iderab le  dupl i c a t i o n  and some areas o f  c l o s e l y  

spaced samples due t o  the i n t e n t  of t r a c i n g  the seam 
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subcrops. From the  c o l l e c t i o n  o f  samples 30 were 

chosen t o  represent  the  d i s t r i b u t i o n  o f  seams over the 

area. 

The a n a l y t i c a l  program a p p l i e d  t o  t rench 

samples i s  o u t l i n e d  i n  F igure  8.1. A l l  analyses 

except  v i  t r i n i  t e  r e f l  ectance determi n a t i o n s  were 

completed a t  L o r i n g  Labora tor ies  Ltd.  o f  Calgary, 

A1 ber ta .  Samples f o r  v i  tri n i  t e  r e f l  ectance 

measurement were sent  t o  David E. Pearson and 

Associates Ltd.  o f  V i c t o r i a ,  B r i t i s h  Columbia. 

Trenches were analyzed on a raw bas is  on ly ,  a l l  

w a s h a b i l i t y  s tud ies  were performed on diamond d r i l l  

core  sampl es. 

8.2.3 Diamond D r i l l i n g  Program 

8.2.3.1 Ob jec t ives  

The o b j e c t i v e s  o f  the 1984 Lost-Fox diamond 

d r i l l i n g  program were as f o l l o w s :  

1. To broaden c o n t r o l  on the c u r r e n t  understanding o f  

coa l  seam s t r a t i g r a p h y  through i n t e r s e c t i o n  of the 

e s t a b l i s h e d  sec t ion  o f  i n t e r e s t  i n  new areas. 

2. To c o n t r i b u t e  t o  the growing data base on q u a l i t y  

c h a r a c t e r i s t i c s  and v a r i a t i o n  i n  each i d e n t i f i e d  

seam. 
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F I G U R E  8.1 
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8.2.3.2 Methodology 

The d r i l l  core c o n s i s t i n g  o f  coal  der ived  

f rom the i n t e r s e c t i o n  o f  each seam was logged i n  

d e t a i l  p r i o r  t o  sampling. The sample increments were 

determined by the i n t e r n a l  s t r a t i g r a p h y  of the seam, 

guided by seam p a r t i n g s  and changes i n  coal  character .  

Samples were subjected t o  a comprehensive s e r i e s  o f  

analyses as o u t l i n e d  i n  F igure  8.2. 

O f  the  f o u r  diamond d r i l l  holes bored i n  the 

Lost-Fox Area i n  1984, one, 84-005, conta ined no coal  

seams o f  s u b s t a n t i a l  th ickness.  Coal qua1 i ty  s tud ies  

concentrated on the seams i n t e r s e c t e d  i n  the remaining 

t h r e e  holes,  84-006, 84-007, and 84-008. 

A1 1 analyses except v i  t r i n i  t e  r e f l e c t a n c e  

de terminat ions  were c a r r i e d  o u t  by Cyclone Engineer ing 

Sales L t d .  o f  Edmonton, A lber ta .  

V i  t r i n i  t e  r e f l e c t a n c e  measurements were 

performed by David E. Pearson and Associates o f  

V i c t o r i a ,  B r i t i s h  Columbia. 

8.2.3.3 A n a l y t i c a l  Procedures 

The f l o w  sheet may be d i v i d e d  i n t o  f o u r  main 

sec t ions  : 
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FIGURE 8.2 
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1. Size  Ana lys is  

2. Head Ana lys is  

3. 

4. Product Ana lys is  

Washabi 1 i t y  Studies 

8.2.3i3.1 S ize  Ana lys is  

A more in-depth program o f  s i z e  

a n a l y s i s  has been undertaken i n  1984 than i n  

p rev ious  years.  Th is  i s  i n  response t o  the 

growing need f o r  i n f o r m a t i o n  on the charac- 

t e r i s t i c s  o f  s ized  coal  r e q u i r e d  by G u l f  

Canada Resources Inc.  ' s market ing s tud ies.  

Each sample was screened a t  severa l  s izes  

(50 mm, 25 mm, 12 mm, 6 mm, 1 mm, 0.5 mm, 

0..15 mm) both i n  i t s  n a t u r a l  s t a t e ,  and a f t e r  

c r u s h i n g  the  coarsest  m a t e r i a l  ( l a r g e r  than 

50 m i l l i m e t r e s )  t o  l e s s  than 50 m i l l i m e t r e s .  

8.2.3.3.2 Head Ana lys is  

A complete a n a l y s i s  o f  the raw 

coa l  from each sample was undertaken. The 

number o f  samples i n v o l v e d  and t h e i r  r e l a -  

ti v e l y  small s i z e  p r e c l  uded the poss i  b i  1 i ty 

o f  head ana lys is  on each s i z e  f r a c t i o n .  

8.2.3.3.3 F l o a t  Sink Data 

L i m i t a t i o n s  on sample q u a n t i t y  
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a1 so prevented the performance o f  complete 

w a s h a b i l i t y  s tud ies  on each s i z e  f r a c t i o n .  A 

compromise measure i n c l  uded the  combinat ion 

o f  the  s i z e  f r a c t i o n s  between 50 m i  11 imet res  

and 6 m i l l i m e t r e s  (2 inches by 1/4 i n c h )  and 

between 6 m i l l i m e t r e s  and 0.5 mm i n t o  two 

s i n g l e  samples f o r  each seam. Less sample 

was r e q u i r e d  f o r  r e p r e s e n t a t i v e  a n a l y s i s  o f  

t h e  0.5 mm by 0.15 m f r a c t i o n  so t h i s  

m a t e r i a l  was f l o a t e d  separate ly .  Previous 

s t u d i e s  i n d i c a t e d  t h a t  v i r t u a l l y  a l l  

p e r t i n e n t  i n f o r m a t i o n  c o u l d  be gleaned from 

f l o a t a t i o n  a t  0.10 S.G. i n t e r v a l s  between 

1.40 and 2.00 S.G. w i t h  one e x t r a  f l o a t a t i o n  

p o i n t  a t  1.45 S.G. The 0.15 m i l l i m e t r e  x 0 

(100 Mesh x 0)  f r a c t i o n  was n o t  f ro thed,  b u t  

an ash determinat ion was made. 

8 . 3  Coal Quality - Trenching Program 

8.3.1 I n t r o d u c t i o n  

As a l l  coal  der ived  from t rench samples i s  weathered, 

a n a l y s i s  of these samples w i l l  n o t  be i n d i c a t i v e  o f  the t r u e  

charac ter  of the coal .  Proximate analyses are general l y  

u s e f u l  on ly  i n  t h a t  an i n d i c a t i o n  o f  ash l e v e l  i s  provided. 

Due t o  the extended p e r i o d  o f  o x i d a t i o n  t h a t .  outcropping coal 

i s  subjected t o ,  mois ture l e v e l s ,  and f r e q u e n t l y  a l s o  

v o l a t i l e  contents  are a r t i f i c i a l l y  e levated. What i s  

r e p o r t e d  as i n h e r e n t  o r  r e s i d u a l  mois ture f o r  o x i d i z e d  t rench 
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samples i s  f a r  d i f fe ren t  from the trace residual moisture 

content measured from unoxidized d r i l l  core sample. Total 

moisture levels  for  trench samples frequently exceed 30%, and 

when the routine laboratory procedure applied t o  d r i l l  cores 

i s  used for trench samples, the moisture level reached i n  a i r  

drying does not approach tha t  achieved i n  a pure coal. 

The vola t i les  are affected because the ash material i s  

so saturated w i t h  moisture t h a t  not a l l  moisture can be 

driven out of hydrated ash minerals (c lays)  a t  the low 

temperature ~104"-110"C) used i n  residual moisture determina- 

t ion.  The remaining moisture reports as water vapour to  the 

vol a t i  1 e component. 

An accompanying e f f e c t  i s  t h a t  ash levels  appear 

depressed below true levels  for the coal i n  unoxidized s t a t e  

because of the raised moisture and vola t i le  contents. T h i s  

i s  o f f s e t  somewhat by oxidation of combustible elements 

creat ing more residue (ash) than would remain a f t e r  the 

b u r n i n g  of unoxi d i  zed coal. 

Seam tracing by backhoe excavation requires cl oser 

spacing of trenches than does a program simply t o  monitor 

l a t e r a l  variation i n  seam coal quali ty.  For this reason, 

although 143 trenches were excavated by machine and by hand, 

a s u i t e  of 30 samples were chosen t o  represent the trends 

detectable i n  the coal quali ty of surface coal seam expo- 

sures.  These samples are taken from seams designated as G 

through L ,  also intersected by dr i l l  holes, as well as seams 

M y  N, and P ,  thought t o  be s t ra t igraphical ly  above the 
sequence intersected i n  cored d r i  11 holes. 
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8.3.2 Discuss ion 

Seams G and H a r e  on ly  sampled once each. Ash l e v e l s  

a r e  comparable t o  d r i l l  core samples, b u t  mo is tu re  and 

v o l  a t i  1 e 1 eve1 s are  , o f  course, dramati c a l l  y h i  gher than i n  

t h e  d r i l l  core samples. Noth ing o f  r e a l  s i g n i f i c a n c e  can be 

i n t e r p r e t e d  from these trenched i n t e r s e c t i o n s  except a 

general  correspondence ( th rough ash l e v e l  w i t h  the d r i  11 ed 

i n t e r v a l  s. 

Seam I i s  represented by n ine  t renched coal  

occurrences. Despi te  the  wide s c a t t e r  o f  the sample p o i n t s ,  

from nor th,  south and eas t  o f  L o s t  Ridge, and both s ides o f  

L o s t  Ridge a n t i c l i n e ,  there  i s  remarkable consistency i n  the 

ash l e v e l .  Ash v a r i e s  from 12 - 30% w i t h  most samples l y i n g  

i n  the 13 - 18% range. Some o f  the h igher  ash occurrences 

a r e  noted as slumped,. which would c o n t r i b u t e  t o  contaminat ion 

o f  the coal  sample by r o o f  o r  f l o o r  rock. Mois ture l e v e l s  

average 9% f o r  the trenches compared w i t h  2% f o r  d r i l l  core. 

V o l a t i l e s  average 19.5% compared w i t h  d r i l l  core l e v e l s  o f  

6.9%. Coal qua1 i t y  r e s u l  t s  support  the c o r r e l  a t i o n  drawn 

between these trenches. 

The t rench samples f o r  seams J ,  K, and L i l l u s t r a t e  

t h e  necess i ty  o f  having more than coal q u a l i t y  data a v a i l a b l e  

t o  draw c o r r e l a t i o n s  between coal  , occurrences. The t r a c i n g  

o f  these seams a long subcrop l i n e s ,  and geologica l  i n t e r p r e -  

t a t i o n  i s  what a l lows t h e i r  i d e n t i f i c a t i o n .  From a q u a l i t y  

s tandpoint ,  a l l  s i x  samples ( twp from each seam) i n d i c a t e  an 

ash l e v e l  between 28 and 35%; f i v e  are between 31 and 33%. 
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V o l a t i l e s  range from 22 t o  24% and mois ture a f t e r  a i r  d r y i n g  

i s  most ly  between 9.5 and 11%. On the o t h e r  hand, q u a l i t y  

analyses o f  d r i l l  core (see Sect ion 8.5) i n d i c a t e  t h a t  seams 

J ,  K, and L a r e  n o t  too d i s s i m i l a r  f rom each o t h e r  and the 

t r e n c h  analyses do r e f l e c t ,  t o  some ex ten t ,  a r e a l  

s i t u a t i o n .  

Seams M and N were t ransec ted  by t renches and sampled 

f o r  the  f i r s t  t ime i n  1984. There are no d r i l l  ho le  i n t e r -  

s e c t i o n s  t o  p rov ide  more r e l i a b l e  q u a l i t y  data and some 

slumping was noted i n  the t renches t h a t  were sampled. The 

m a t e r i a l  sampled from seam M was descr ibed as s p o i l .  The ash 

l e v e l  o f  t h i s  sample i s  j u s t  under 34%, which i s  promis ing 

f o r  a t rench sample, b u t  may n o t  be representa t ive .  The two 

samples from seam N range i n  ash conten t  from 37 - 44%. 

There i s  a1 so a subs tan t i  a1 d i f f e r e n c e  between t renched 

seam th ickness (1.36 metres a t  one l o c a t i o n  - TRC 84290 - 
37.43% ash, and 8.13 metres a t  TRC 84266 w i t h  44.44% ash).  

More r e l i a b l e  sample i n t e r s e c t i o n s  o f  seam N a r e  r e q u i r e d  b u t  

a t  present  a 8.13 metre seam even a t  44% ash i s  worthy o f  

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

Al though several  occurrences o f  seam 0 were trenched, 

t h e r e  were no s u f f i c i e n t l y  we l l  de f ined sample i n t e r v a l s  t o  

warrant  sampling and analys is .  The seam i n t e r s e c t e d  was no t  

even bounded above and below d i s t i n c t l y  enough to-  a l l o w  

th ickness  measurements. . Determinat ion o f  the q u a l i t y  o f  coal  

a t  t h i s  s t r a t i g r a p h i c  l e v e l  w i l l  have t o  awa i t  f u r t h e r  

exp l  o r a t i  on. 

- 93 - 



. .  

Seam P, by c o n t r a s t ,  was trenched several  t imes w i t h  

q u i t e  c o n s i s t e n t  th icknesses: 1.8 t o  2.5 metres, averaging 

2.10 metres i n  seven occurrences. There i s ,  however, 

cons i  derabl  e v a r i  e t y  i n  ash l e v e l  s , w i t h  Val ues between 17% 

and 54%. Shear ing and breakage o f  coal  cou ld  account f o r  

some o f  the h igher  ash contents.  I f  the  ash l e v e l s  on the 

lower  end o f  the scale cou ld  be subs tan t ia ted  as r e l i a b l e  

w i t h  f u t u r e  work, seam P would a l s o  be o f  i n t e r e s t .  

8.4 Size  Ana lys is  - Diamond D r i l l i n g  Program 

8.4.1 I n t r o d u c t i o n  

Due t o  an i n c r e a s i n g  i n t e r e s t  i n  e s t a b l i s h i n g  a data 

base on the  s i z e  c o n s i s t  o f  Mount Klappan coal  , 1984 marked a 

depar ture f rom the  prev ious  procedures o f  d r i l l  core 

ana lys is .  Prev ious ly ,  c rush ing  o f  coal  t o  3/8" and screening 

a t  0.5 mm and 0.15 mm was based on cons idera t ions  o f  the 

1 i m i  t s  imposed by prepara t ion  p l a n t  equipment. I n f o r m a t i o n  

i s  now r e q u i r e d  on the q u a l i t y  o f  coarse coal  and there fore ,  

a f t e r  de termina t ion  o f  the n a t u r a l  s i z e  d i s t r i b u t i o n ,  the 

coa l  i s  crushed no f i n e r  than two inches (50 mm) and then 

screened t o  a ser ies  o f  d i m i n i s h i n g  s izes  (as descr ibed i n  

8.2.3.3.1). 

8.4.2 Discuss ion 

Studies o f  the s i z e  d i s t r i b u t i o n s  o f  Appalachian coa ls  

(Frumerman and Baetens, 1984) have y i e l d e d  several  noteworthy 

observat ions.  The study was based on channel samples taken 
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f rom the  face o f  seams e x p l o i t e d  a t  159 mines through 

Pennsyl vani  a , West V i r g i n i a  , and Wyoming. As s i z e  

d i  s t r i  b u t i o n  data i s  usual l y  presented graphica l  l y  w i t h  l o g  

scales a long both axes, i t  f o l l o w s  t h a t  a l i n e a r  regress ion  

f o r  s i z e  data cou ld  be c a l c u l a t e d  us ing  the l o g s  o f  both s i z e  

and weight  percent  data. I n  p r a c t i c e ,  f o r  each s i n g l e  sample 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  ( r )  i s  g e n e r a l l y  very h i g h  

( g r e a t e r  than 0.99) i n d i c a t i n g  a very s t r o n g  r e l a t i o n s h i p  

between the popul a t i  ons . 

The l i n e a r  regress ion  formula i s  expressed as: 

l o g  ~ l o g ( l O O / R ( x ) ) ~  = n l o g ( x )  + b 

I n  t h i s  expression llx'' i s  the screen s i z e  expressed i n  m i l l i -  

metres ( o r  any constant  u n i t  o f  convenience) and R ( x )  i s  the 

cumula t ive  amount o f  sample - by percentage - r e t a i n e d  on the 

screen a t  t h a t  s ize.  The l e t t e r  llnll i s  descr ibed as the 

d i s t r i b u t i o n  cons tan t  and represents the s lope o f  the l i n e  

t h a t  would appear as a graphica l  representa t ion .  The l e t t e r  

"b"  i s  the i n t e r c e p t  a long the o r d i n a t e  ( v e r t i c a l  a x i s ) .  

Both llnll and "b" have numerical values when the regress ion  i s  

c a l c u l a t e d  f o r  an ac tua l  popu la t ion  o f  s i z e  d i s t r i b u t i o n  

p o i n t s .  By examining these values a s i g n i f i c a n c e  f o r  the 

who1 e popul a t i  on can be der ived. 

Where the s lope ( n )  i s  a l a r g e r  value the l i n e  on the  

graph appears steeper. As s i z e  d i s t r i b u t i o n  graphs are 

u s u a l l y  drawn w i t h  l a r g e  s i z e  t o  the r i g h t  and zero t o  the 

l e f t ,  and w i t h  0% r e t a i n e d  a t  the top and 100% a t  the bottom, 
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a steeper l ine means that as the size of the screen i s  
reduced ( a  move from right t o  l e f t ) ,  the amount retained 

increases quickly ( the move downward on the graph i s  r a p i d ) .  

This situation would occur i n  a material w i t h  a h i g h  

proportion of coarse material. By contrast, i f  the slope i s  

a low number, the graphed l ine has a shallow slope, and 

there is  relatively more fine material. 

The same relationship exists w i t h  the intercept value. 
The intercept i s  determined through eliminating the function 

n l o g  ( x )  by sett ing log  ( x )  equal t o  zero. This occurs when 
x equals 1 (1 mill imetre) , and the intercept can therefore be 
evaluated t o  provide the weight percent retained when the 

screen size i s  1 millimetre. A small number as the intercept 

means t h a t  less material is retained a t  1 millimetre because 
more material is finer t h a n  th is  size. 

I n  the cited study, i t  was found t h a t  coals from a l l  
mines visited,  i f  handled i n  a similar manner, had comparable 

s ize  d i s t r i b u t i o n s ,  particularly w i t h  regard t o  slope. In 

fac t ,  an average equation could be generated t h a t  expressed 

representative size distribution for a1 1 coals from a1 1 

mines. 

Identical treatment was applied t o  the size d i s t r i -  
butions measured from 1984 Mount Klappan d r i l l  core. The 

numbers derived from 1 i near regression cal cul ations were , of 

course, different from those found i n  the Appalachian study, 

b u t  a surpri singly close re1 ationshi p was discovered, not  

only w i t h i n  each seam, b u t  also among a l l  seams. For a l l  
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d r i  11 core sampl es represent ing  who1 e, unoxi d i  zed seams, the 

s lope o f  the regress ion  l i n e  v a r i e d  between 0.59 and 0.72 

w i t h  an average expression being: 

l o g  ( l o g  100 = 0.645 [ l o g  ( s i z e ) ]  - 1.17 
ia-tjl3 

(where the  weight  i s  the  cumulat ive weight  

of  sample r e t a i n e d  a t  the r e s p e c t i v e  screen 

s ize .  

The i n t e r c e p t  f o r  the same group o f  samples v a r i e s  genera l l y  

f rom -1.04 t o  -1.65 w i t h  two except ions which w i l l  be 

discussed l a t e r  (see Table 8.2). 

Not on ly  has t h i s  regress ion  formula es tab l i shed t h a t  

t h e r e  i s  a general p roper ty  wide correspondence i n  the s i z e  

d i s t r i b u t i o n  o f  Mount K1 appan coal  seams (which extends 

through the  Hobb i t  Creek Area), it a l s o  prov ides a y a r d s t i c k  

w i t h  which new samples can be e a s i l y  compared. Among the 

1984 samples i s  an i n t e r s e c t i o n  o f  seam I a t  the top o f  d r i l l  

h o l e  84006 ( a t  15 metres) t h a t  i s  very broken and poor ly  

represented i n  core. The l i n e a r  regress ion  o f  the s i z e  

d i s t r i b u t i o n  f o r  t h i s  seam i s  q u i t e  d i f f e r e n t  from the noted 

average, w i t h  a s lope o f  0.55 and an i n t e r c e p t  o f  - 0.87, 

bo th  i n d i c a t i n g  a genera l l y  f i n e r  than normal s i z e  consis-  

tency t h a t  most l i k e l y  r e s u l t s  from weathering. 
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TGBLE 8.2 
SIZE COMSIST 

LOST RIDGE GREG 

SEA# DRILL HOLE SLOPE IHTERCEPT % + 65s 

c 84-007 0.61 -0.31 29.37 

D 84-00? 0.67 -0 I 72 20.38 

E 94-007 0.71 -1.22 53. 4b 

G 84-008 0.72 -i.b5 81.61 

H 84-007 0.6i -1.14 5 8 .  a7 
H 94-009 0.65 -1.10 50.01 
H 84-008 0.59 -1.05 52. i15 

I 84-005 0.55 -0.87 38.27 
I 84-006 0.67 -1.34 69.08 
I 94-007 0.59 -!. 19 63.23 
I 34-008 0.64 -1.14 53,3& 
I ADIT 0.62 -0.86 24.63 

CORRELATION 
CnEFF !C IEHT 

0.99 

0.995 

0.997 

0. ,798 

0.997 
0. 995 
0.995 

0.?95 
0.999 
0.994 
0.998 
0.988 

J a4-006 0.63 -1.94 47.30 0.995 

K 84-00b 0.S2 -1.15 58. ! 4 0. $97 
K 84-008 0.65 -i.5i ?a. 48 0.995 
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Two o ther  samples ( n o t e d  above) a l s o  appear unusual on 

t h e  b a s i s  o f  regress ion  c a l c u l a t i o n .  These are the  i n t e r -  

sec t ions  o f  seams C and D near the bottom (272 metres and 252 

metres r e s p e c t i v e l y )  o f  d r i l l  h o l e  84007. A t  these depths, 

i t  i s  very u n l i k e l y  t h a t  the coal  i s  ox id ized ,  y e t  the s i z e  

d i s t r i b u t i o n s  are  f a r  f rom t y p i c a l  (see Table 8.2). The 

d i f f e r e n t  charac ter  o f  these seams, suggested by the s i z e  

regress ion,  i s  borne o u t  by the head a n a l y s i s  o f  the coal  

(see Sect ions 8.5.2 and 8.5.3) and p a r t i c u l a r l y  i n  t h e i r  h igh  

Hardgrove G r i  ndabi 1 i ty Val ues. 

P r i o r  t o  the  1984 e x p l o r a t i o n  season, the on ly  s i z e  

i n f o r m a t i o n  on Klappan coal  was drawn from the L o s t  Ridge 

a d i t  bu lk  sample taken i n  1983 (Appendix 111). The measured 

s i z e  d i s t r i b u t i o n  f o r  t h i s  sample i s  a l s o  d i f f e r e n t  from the 

general average. The s lope i s  very s i m i l a r  (0.62) b u t  the 

i n t e r c e p t  (-0.86) i n d i c a t e s  t h a t  the a d i t  sample conta ins  a 

h i g h e r  p r o p o r t i o n  o f  f i n e  m a t e r i a l  than was measured i n  the 

procedure a p p l i e d  t o  the  d r i l l  core samples. 

Frumerman and Baetens (1984) a l s o  note i n  t h e i r  study 

t h a t  d i f f e r e n t  s i z e  d i s t r i b u t i o n s  are  apparent f o r  two 

samples o f  the  same coal  excavated by two d i f f e r e n t  methods. 

I n  t h e i  r research a c o n t i  nuous miner produced a d i f f e r e n t  

average s i z e  d i s t r i b u t i o n  than was seen i n  coal mined us ing  

convent ional  methods. This  observat ion prov ides the  

exp lanat ion  f o r  the d i f f e r e n c e  between a d i t  excavated coal 

and d r i l l  core. 

- 99 - 



. .  . 
The a d i t  sample cons is ted  o f  several  tonnes i n c l u d i n g  

some very l a r g e  pieces. Handl ing o f  t h i s  bu lk  o f  coal  

r e q u i r e d  mechanical ass is tance and the use o f  a jaw crusher  

f o r  the  l a r g e r  pieces. Screening o f  a r e p r e s e n t a t i v e  sample 

o f  coarse coal r e q u i r e d  repeated hand l ing  o f  some p o r t i o n s  

which a l s o  c o n t r i b u t e d  t o  a degree o f  a t t r i t i o n .  As a 

r e s u l  t, the p r o p o r t i o n  o f  coarse coal  i n  the adi  t sample was 

reduced [35% coarser  than 1/4" (6  mm) as compared w i t h  50% t o  

over  80% f o r  most o f  the d r i l l  core samples]. By cont ras t ,  

t h e  d r i l l  core samples were handled q u i t e  c a r e f u l l y  and 

crushed by hand, p r e s e r v i n g  a l a r g e  percentage o f  coarse 

coa l .  The end r e s u l t  o f  t h i s  d i f f e r e n c e  i n  procedures i s  n o t  

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

t h e  charac ter  o f  the m a t e r i a l  conta ined i n  the var ious  s i z e  

f r a c t i o n s .  Th is  w i l l  be discussed f u r t h e r  i n  Sec t ion  8.6. 

S i z e  d i s t r i b u t i o n  a n a l y s i s  has demonstrated t h a t  a 

r e a l  , r e p r e s e n t a t i v e  , average s i z e  d i s t r i b u t i o n  can be 

d e r i v e d  f o r  d r i l l  core samples, b u t  t h i s  average ana lys is  

should on ly  be compared w i t h  o t h e r  d r i l l  core samples. The 

d i f f e r e n t  hand l ing  i n v o l v e d  i n  bu lk  samples and so f a r  seems 

t o  produce a d i f f e r e n t  s i z e  d i s t r i b u t i o n .  F u r t h e r  ana lys is  

and f u r t h e r  bu lk  samples w i l l  be r e q u i r e d  before a r e l i a b l e  

l i n k  can be drawn between the  s i z e  r e s u l t s  drawn from 

d i f f e r e n t  e x p l o r a t i o n  programs and a1 so w i t h  the expected 

s i z e  c o n s i s t  o f  commercial product,  however mined. 

8.5 Raw Coal Q u a l i t y  

R e l i a b l e  coal  qua1 i t y  data on unweathered i n t e r s e c t i o n s  o f  
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coal seams are most e f f ic ien t ly  gathered through the analysis of 

diamond d r i l l  core. In 1984 the diamond d r i l l i n g  program 

furnished 15 new intersect ions of coal seams i n  the Lost Ridge 

Area. These were found i n  d r i l l  holes 84006, 84007, and 84008; 

DDH 84005 d i d  not t ransect  any coal seams of significance. The 

seams have been variously ident i f ied as C t h rough  I ,  seams C and D 

being intersected for  the f i r s t  time i n  this area i n  1984. 

Through structural  disturbance i n  some holes and la te ra l  t h i n n i n g  

between holes, seam F was not intersected.  Similarly, an 

additional seam appearing between G and H i n  hole 84007 could not 

be confi dently 1 inked s t r a t i  graphical ly w i t h  any other seam 

and must a t  present be considered an isolated and unique 

occurrence. For this reason, the seam i s  not included i n  overall 

y i e l d  calculations.  Finally,  seam L ,  intersected i n  DDH 82005, 

was not encountered i n  1984 as  none of the d r i l l  holes were 

spudded a t  this s t ra t igraphic  level.  -The youngest s t r a t a  cored 

include 30 t o  35 metres of sediment above seam K i n  84008. 

8.5.1 Average Raw Coal Qual i ty  

The average raw coal quality for  the 22 seam in te r -  

sections from the f ive holes i n  the Lost Ridge Area (82005, 

83001, and 84006-84008) i s  tabulated i n  the f a r  r i g h t  column 

of Table 8.3. These figures have been generated through an 

average, weighted for  each seam by thickness multiplied by 

specif ic  gravity (providing a simulation of weighting by 

tonnage for  equivalent volumes). T h i s  overall average 

includes only one s e t  of quali ty for  each seam, multiple 

analyses for  seams having been previously averaged and 

reported i n  the other columns of Table 8.3. 
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TABLE 8.3 

RAW COAL QUALiTY 
BY SEAH 

SELH C D E F G upper H 

1 1 2 1 2 4 

r J K L AVERAGE 

NO. OF OCCURRENCES c 3 1 22 

PROXIHATE ANALYSIS 
Residual Hoisture 

Ash 
Uolat i les 

Fixed Carbon 

1.18 0.99 1.28 1.42 1.21 1.38 
17.92 . 17.75 27. I8 36.68 52.23 33.03 
6.43 5.51 6.27 6.30 6.37 7.87 

74.47 75.75 65.27 55.60 40.19 57.72 

2.10 1.76 1.58 0.57 1.44 
21.52 27.67 40.05 42.00 33.15 
6.88 8.52 i .?7 20.49 8.15 

36.94 57.26 69.50 62.05 49.50 

H.6.I. 
Spec i f ic  Gravity 

Carbon Dioxide 
Chlorine ! p p d  

Phosphorous in Coal 
Total Sulphur 

Coabustible Sulphur 

67 63 57 49 53 55 
1.52 1.51 1.62 1.70 1.88 1.64 
1.77 1.18 2.60 3.37 2.58 3.55 

448 939 695 799 791 I 837 
0.248 0.212 0.084 0.114 0.050 0.130 

0.37 0.53 1.6b 0.86 0.67 0. 58 
0.04 0.27 1.41 0.44 0.46 0.12 

39 45 49 50 51 
1.55 1.63 1.73 2.01 1.69 
1.68 3.40 3.16 15.90 3.78 

665 412 590 477 650 
0.091 0.147 0.177 @.I89 6.14 

0 . 3  0.36 0.57 0.30 0.52 
0. 18 0.08 0.10 0.17 0.22 

25.25 23.75 18.95 14.47 21.55 
6035 5676 4529 3458 5150 

Gross C.Y. (HJIKGI 
6ross C.V. (cal/qr) 

28.17 28.38 24.52 20.74 14.90 22.03 
6733 6783 5860 4957 3561 5265 

ULTIHATE LNALYSIS 
Carbon 

Hydrigen 
Nitrogen 

Oxygen 

ASH FUSION !Deg.C.) 
OXIDIZIFIG !ni tial 

Softening 
Herispheri cal 

Fluid 
REDUCINB !ni t: a1 

Softening 
Heeispheri cal 

Fluid 

75.25 75.80 64.56 56.45 40.98 60.47 
2.77 2.38 2.90 1.83 1.55 2.07 
0.86 0.82 0.72 0.49 0.47 0.60 
1.65 I .-73 2.60 2.27 2.89 i. 07 

70.75 64.74 52.10 43.?7 59.23 
2.40 2.17 1.78 1.58 2.02 
0.81 0.78 0.b3 0.54 0.66 
2.04 2.52 2.59 11.24 2.99 

1230 
128U 
1320 
1335 
1230 
1280 
1320 
1335 

1245 
1300 
1340 
1430 
1245 
1290 
1300 
1350 

1230 
1305 
1325 
1355 
1175 
1235 
1260 
1290 

1265 
1315 
1355 
1395 
1185 
1280 
1315 
1350 

1250 1225 
1335 1275 
1390 2310 
1445 1380 
1205 1 190 
1285 1250 
1360 1280 
1385 1350 

!245 1240 1255 2310 
1340 1305 1525 1749 
1375 1325 1365 1380 
1425 1375 1410 1340 
1205 1170 1105 1290 

1340 1250 1315 1335 
1395 1335 1390 1350 

1300 1230 1275 1330 

1 2 3  
13!5 
! 350 
l3?0 
1205 
1275 
1310 
1360 

ASH GNALYSIS 
5102 

A1203 
Fe203 

Ti02 
P205 

CaO 
Elgo 
SO3 

Na2D 
K20 

43.95 46.06 
25.32 28.71 
5.23 5.11 
0.57 0.63 
3, 11 2.74 
8.61 5.82 
4.13 3.21 
4.55 3.60 
2.88 1.47 
1.56 1.88 

51.27 
17.80 
12.62 

0.59 
0.71 
2.35 
2.54 
2.32 
1.12 
1.35 

53.46 62.73 
1?.?6 17.55 
7.71 5.83 
0,59 0.52 
0.71 0.22 
2.36 1.83 
4.43 2.10 
2.87 1.00 
1.43 1.29 
0.72 1.90 

55.80 
18.25 
6.31 
0.53 
0.90 
6.73 
3.99 
1.77 
1.34 
1.11 

57.01 . 49.56 54.!9 54.65 52.23 
22.55 22.31 ?2.?? 12.94 2 . 6 4  
6.06 11.34 8.28 !3.5? 8.C0 
0.59 0.63 0.67 0.23 0.56 
0.97 1.22 0.99 1.03 1.13 
2.52 3.68 2.68 19.84 5.10 
2.96 5.34 3.48 12.16 4.37 
2.29 2;53 1.66 0.75 2.27 
1.38 1.29 1.47 0.70 1.46 
1.11 1.15 1.87 0.30 !.?b 

I 
Si 02/61 203 Ratio 

Fouling Factor 
Base/Acid Ratio 

1.70 1.60 2.88 2.68 3.57 3.06 
0.94 0.34 0.32 0.32 0.21 0.35 
0.33 0.23 0.29 0.22 0.16 0.26 

2.53 2.22 2.39 2.68 2.53 
0.24 0.42 0.33 0.68 0.40 
0.18 0.32 0.23 0.97 0.27 
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The qual i ty values r e s u l  ti ng f o r  the "average" coal  

a r e  q u i t e  r e p r e s e n t a t i v e  f o r  the most par t ,  a t  33% ash, 1.69 

S.G., 0.5% sulphur,  5 100 gross c a l o r i e s  per  gram and t y p i c a l  

ash f u s i o n  and minera l  c h a r a c t e r i s t i c s .  The one except ion i s  

i n  v o l a t i l e s ,  which are r a i s e d  by the gross ly  i n f l a t e d  values 

o f  seam L. T h i s  anomaly i s  caused by an e x t r a o r d i n a r y  

carbonate conten t  ( note carbon d iox ide,  c a l  c i  um and magnesi um 

i n  ash) b u t  a second i n t e r s e c t i o n  o f  seam L which might  be 

used t o  normal ize t h i s  s i t u a t i o n  i s  n o t  y e t  a v a i l a b l e .  

8.5.2 Seam C 

8.5.2.1 Occurrence 

Seam C has on ly  been penetrated once i n  the 

L o s t  Ridge Area a t  272 metres i n  DDH 84007. It has 

very  l i t t l e  i n t e r n a l  character  (no p a r t i n g s )  b u t  i s  of 

s u b s t a n t i a l  th ickness  (3.79 metres) and very a t t r a c -  

ti ve qual i ty . 

8.5.2.2 Coal Q u a l i t y  

Seam C has r e l a t i v e l y  low l e v e l s  o f  r e s i d u a l  

mois ture,  ash and sulphur,  a moderate v o l a t i l e  conten t  

and h i g h  heat value. It a l s o  has a r a t h e r  unusual ash 

chemist ry ,  c o n t r i b u t i n g  t o  a h i g h  f o u l i n g  tendency 

(due t o  h i g h  sodium l e v e l s )  and a r e l a t i v e l y  l a r g e  

phosphorous content ,  b u t  s t i l l  a moderate t o  low 

s l a g g i n g  tendency (no te  low base/acid r a t i o  and 

s i l i c a / a l u m i n a  r a t i o .  The coal  a l s o  appears t o  be 
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f a i r l y  s o f t  (see Hardgrove and s i z e  d i s t r i b u t i o n  i n  

Appendix VII). 

8.5.3 Seam D 

8.5.3.1 Occurrence 

Seam D a l s o  occurs on ly  a t  252 metres i n  

DDH 84007. Seam D i s  one metre t h i c k  ( w i t h  a small 

amount o f  coal  l o s s ) ,  i s  q u i t e  c lose  t o  seam C i n  

sec t ion ,  and shares many o f  i t s  c h a r a c t e r i s t i c s .  

8.5.3.2 Coal Q u a l i t y  

The q u a l i t y  o f  seam D i s  very s i m i l a r  t o  t h a t  

o f  C w i t h  the except ion t h a t  v o l a t i l e s  are s l i g h t l y  

lower  and su lphur  l e v e l s  s l i g h t l y  higher,  The ash 

c o n t e n t  o f  D i s  comparable t o  C b u t  j u s t  d i f f e r e n t  

enough t h a t  the  e f f e c t s  on s lagg ing  and f o u l i n g  are 

moderated. The coal  i n  D i s  a l s o  s o f t e r  than average. 

8.5.4 Seam E 

8.5.4.1 Occurrence 

Seam E i s  i n t e r s e c t e d  a t  227 metres i n  84007 

and a l s o  a t  210 metres i n  83001 w i t h  th icknesses o f  

1.07 and 1.32 metres r e s p e c t i v e l y .  One t h i n  p a r t i n g  

i s  noted i n  the  84007 occurrence. 
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8.5.4.2, Coal Q u a l i t y  

Though the general appearance o f  the two 

i n t e r s e c t i o n s  o f  seam E are  s i m i l a r ,  t h e r e  are  

d i s t i n c t  d i f f e r e n c e s  i n  the q u a l i t y  o f  the two sample 

p o i n t s  t h a t  do n o t  show up i n  the average values 

tabu la ted .  Most o f  these d i f f e r e n c e s  can be t r a c e d  t o  

a h igher  ash conten t  and the present  o f  p y r i t e  i n  

84007. Ash and su lphur  values here are 37% and 2.9% 

compared w i t h  17% and 0.45% i n  83001. The p y r i t e  a l s o  

man i fes ts  i t s e l f  i n  r a i s e d  i r o n  l e v e l s  i n  the  ash 

minera l  a n a l y s i s  and i n  a measure o f  78% p y r i t i c  

su lphur  i n  t h e  forms o f  su lphur  determinat ion (see 

Appendix I V .  

8.5.5 Seam F 

8.5.5.1 Occurrence 

Seam F occurs on ly  i n  83001 a t  181 metres 

though t h e r e  are  t h i n  coaly  hor izons a t  the l e v e l  o f  

seam F i n  bo th  84007 and 84008. I n  the  one i n t e r v a l  

sampled f o r  coal  q u a l i t y  seam F i s  q u i t e  t h i c k  

(4.79 metres)  b u t  has an i n c r e a s i n g  number o f  p a r t i n g s  

beg inn ing  i n  the middle o f  the seam and going downward. 

Th is ,  no doubt, c o n t r i b u t e s  t o  the ash content  o f  the 

seam. 
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8.5.5.2 Coal Q u a l i t y  

Table 8.3 i l l u s t r a t e s  t h a t  i n  most respects,  

seam F i s  an average seam, though w i t h  h igher  than 

average su lphur  due t o  the presence o f  some p y r i t e .  

It i s  noteworthy t h a t  w h i l e  the seam as a whole has an 

ash l e v e l  o f  37%, the  ash conten t  o f  the upper 2.36 

metres i s  on ly  23.5% 

8.5.6 Seam G 

8.5.6.1 Occurrence 

The charac ter  o f  t h e  carbonaceous zone 

des ignated as seam G i s  c o n s i s t e n t  i n  t h a t  there  are 

no two i n t e r s e c t i o n s  o f  the zone t h a t  can be compared 

i n  d e t a i l .  For  t h i s  reason, t h e r e  i s  l i k e l y  some 

discrepancy between the  two i n t e r v a l s  chosen t o  

represent  seam G upper i n  83001 (133 metres)  and i n  

84008 (271 metres) .  I n  83001 t h e  3.93 metre upper 

i n t e r v a l  o v e r l i e s  another 2.25 metre coaly  zone o f  

i n f e r i o r  q u a l i t y  by 3 metres, which i s  designated G 

lower.  I f  G lower  e x i s t s  i n  84008 i t  i s  more 

s k e t c h i l y  def ined, much t h i n n e r ,  and a t  a g rea ter  

d is tance (16 metres)  beneath the 3.28 metre zone o f  G 

upper. A 0.89 metre zone i n  84007 i s  designated G 

l ower  and l i e s  a s i m i l a r  d is tance (12 metres) beneath 

another  t h i n  coa ly  band. 
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8.5.6.2 Coal Q u a l i t y  

The two instances o f  G upper averaged 

together ,  d i f f e r  i n  ash conten t  by v i r t u e  o f  the 

number and th ickness  o f  t h e i r  r e s p e c t i v e  conta ined 

p a r t i n g s .  The i n t e r v a l  i n  84008 has 62% ash and 5.5% 

v o l a t i l e s  compared w i t h  43% ash and 7.2% v o l a t i l e s  i n  

83001. I n  most o t h e r  parameters n o t  a f f e c t e d  by the 

d i f f e r e n c e  i n  ash, the two occurrences o f  seam G upper 

a r e  comparable and the average i s  representa t ive .  

8.5.7 Seam H 

8.5.7.1 Occurrence 

Seam H occurs i n  most d r i l l  holes i n  the L o s t  

Ridge area w i t h  the except ion o f  82005. The f o u r  

i n t e r s e c t i o n s  averaged together  i n  Table 8.3 a re  from 

103 metres i n  84007, 180 metres and 219 metres 

( r e p e a t )  i n  84008 and 75 metres i n  83001. The seam 

a l s o  appears much reduced i n  th ickness i n  the core o f  

a f o l d  a t  49 metres i n  84006. Seam H ranges from 3.84 

t o  4.58 metres i n  undis turbed thickness. The 6.41 

metre th ickness a t  180 metres i n  84008 i s  due t o  

almost symmetrical r e p e t i t i o n  o f  the seam i n  the cone 

o f  a minor over turned sync l ine.  The q u a l i t y  o f  t h i s  

i n t e r v a l  , however, i s  v i r t u a l l y  i d e n t i c a l  t o  the lower 

und is tu rbed r e p e t i t i o n ,  so i t  i s  inc luded i n  the  

average. 
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8.5.7.2 Coal Q u a l i t y  

There i s  r e l a t i v e l y  l i t t l e  v a r i a t i o n  i n  

q u a l i t y  between the  var ious samples o f  seam H .  The 

average i s  t h e r e f o r e  q u i t e  representa t ive .  There i s  

minor  depar ture f rom the  average values i n  carbon 

d i o x i d e  and CaO i n  ash conten t  i n  the lower  occurrence 

o f  H i n  84008. It i s  very l i k e l y  t h a t  t h i s  i s  a 

f e a t u r e  o f  secondary a1 t e r a t i o n  o f  the coal  , perhaps 

re1  a t e d  t o  the s t r u c t u r a l  d is turbance immediately 

above t h e  seam. 

8.5.8 Seam I 

8.5.8.1 Occurrence 

As seam I has been the  t a r g e t  o f  d r i l l i n g  

s i n c e  the  very e a r l i e s t  i n d i c a t i o n s  o f  i t s  super io r  

q u a l i t y ,  i t  i s  n o t  s u r p r i s i n g  t h a t  the seam i s  

i ntersec ted  i n  every d r i  11 ho le  under d i  scussion here. 

I n t e r s e c t i o n s  occur a t  54 metres (over tu rned)  i n  

DDH 82005, a t  27 metres i n  83001, a t  15 metres 

( u p r i g h t )  and 110 metres (over tu rned)  i n  84006, a t  57 

metres i n  84007 and a t  61 metres i n  84008. The upper 

i n t e r s e c t i o n  i n  84006 i s  n o t  inc luded i n  the q u a l i t y  

r e p o r t  here as the seam occurred immediately beneath 

t h e  overburden and core l o s s  was severe. Thicknesses 

vary  f rom 3.86 metres t o  5.54 metres and average 5.11 

metres. 
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8.5.8.2, Coal Qua1 i t y  

As w i t h  seam H ,  there i s  very l i t t l e  

variation i n  qual i ty ,  and each sampled interval 

yielded quality data very l i k e  the average. Residual 

moisture and vol a t i  l e  level s are sl i ghtly elevated 

over what they would otherwise be by the h i g h  values 

from 83001. Here the coal is  somewhat oxidized due to  

the limited depth  of cover above i t .  

8.5.9 Seam J 

8.5.9.1 Occurrence 

Seam J occurs a t  154 metres i n  84006 

(overturned) and a t  148 metres i n  82005 (a l so  over- 

turned). There i s  substantial variation i n  thickness 

i n  seam J from 3.56 metres i n  84006 t o  5.16 metres i n  

82005. There are a lso losses of. coal and rock core i n  

the intersection from 82005 which may have some ef fec t  

on coal quality re la t ive  t o  a complete sample. 

8.5.9.2 Coal Qual i ty  

The only s ignif icant  differences i n  seam J 

coal quali ty between 84006 and 82005 are  i n  ash 

mineral analyses, and even here the e f fec ts  on ash 

behaviour are not large. Most of these are due t o  the 

greater  number of partings i n  82005 than i n  84006. 
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8.5.10 Seam K 

8.5.10.1 Occurrence 

Seam K has been sampled from 187 metres i n  

82005 (over turned) ,  258 metres i n  84006 ( a l s o  over- 

tu rned)  and 6 1  metres i n  84008. Thicknesses vary from 

2.88 metres t o  5.75 metres w i t h  an average of 4.18 

metres. Seam K i s  l i k e  seam J i n  t h a t  the th ickness 

v a r i e s  d i r e c t l y  w i t h  the number o f  p a r t i n g s  inc luded 

i n  the  seam. On t h e  o t h e r  hand, though the  

i n t e r s e c t i o n  i n  84006 i s  the t h i n n e s t  and conta ins  

r e l a t i v e l y  few p a r t i n g s ,  those t h a t  are present  are 

q u i t e  t h i c k .  

8.5.10.2 Coal Q u a l i t y  

The r e s u l t  o f  the  p a r t i n g s  i n  both t h i c k  and 

t h i n n e r  seams i s  the  same; ash l e v e l s  are over 45% 

w h i l e  the seam occurrence o f  in te rmed ia te  th ickness 

(3.93 metres)  has an ash conten t  o f  28%. Not 

s u r p r i s i n g l y  , w i t h  t h i s  apparent v a r i a t i o n  i n  

character ,  t h e r e  i s  a l s o  q u i t e  a v a r i a t i o n  i n  q u a l i t y  

(see Appendix V I I )  and the average i s  no t  r e a l l y  o f  

general  Val ue. Seam K ( l i k e  seam G) shows 

consi  derabl  e l a t e r a l  v a r i  ab i  1 i ty and must be sampled 

1 o c a l l y  t o  es tab l  i s h  l o c a l  c o n t r o l  . 
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8.5.11 Seam L 

8.5.11.1 Occurrence 

The s i n g l e  occurrence o f  seam L, a t  236 

metres (over tu rned)  i n  82005, l i e s  near the core .of a 

prominent s y n c l i n a l  feature.  It i s  t h e r e f o r e  circum- 

s c r i b e d  i n  d i s t r i b u t i o n ,  l a r g e l y  deeply bur ied,  

s t e e p l y  d i p p i n g  when near surface, and t h e r e f o r e  

d i  f f i c u l  t t o  sampl e w i  t h  frequency. 

8.5.11.2 Coal Q u a l i t y  

The one sample t h a t  i s  a v a i l a b l e  i s  

contaminated by an extremely h i g h  content  o f  carbon 

d i o x i d e  (28%) t h a t  i s  apparent ly  der ived  from a 

p a r t i n g  i n  the lower  p a r t  o f  the seam. Th is  seems 

l i k e l y  t o  be a l o c a l i z e d  phenomenon t h a t  may n o t  be 

present  elsewhere, b u t  the seam o v e r a l l  has a 

r e l a t i v e l y  h i g h  ash l e v e l  t h a t  the p a r t i n g s  a l s o  

c o n t r i b u t e  to.  The ash l e v e l  o f  the t o t a l  2.24 metre 

th ickness  o f  the  seam i s  42% b u t  t h i s  conta ins  a 

c e n t r a l  band o f  0.90 metre th ickness and on ly  21% 

ash. 

8.6 Product Coal Quality 

8.6.1 I n t r o d u c t i o n  

As descr ibed i n  the i n t r o d u c t o r y  p o r t i o n  o f  t h i s  coal  
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q u a l i t y  s e c t i o n  (see Sect ion  8.2) the  a n a l y s i s  program f o r  

1984 was designed so t h a t  more p r a c t i c a l  i n f o r m a t i o n  cou ld  be 

d e r i v e d  t h a t  might  be a p p l i e d  i n  p roduc t ion  s i t u a t i o n s .  For  

t h i s  reason, a d i f f e r e n t  screening program was employed and a 

broader range o f  s i z e  f r a c t i o n s  subjected t o  f l o a t / s i n k  

t e s t i n g .  Th is  prov ides more i n f o r m a t i o n  from the 1984 s u i t e  

o f  samples, b u t  c rea tes  some d i f f i c u l t y  w i t h  regard  t o  

comparison w i t h  prev ious y e a r s '  data. Two c h a r t s  o f  y i e l d  

da ta  are t h e r e f o r e  prov ided (Table 8.4, 8.5), one i n d i c a t i n g  

o n l y  the  data a v a i l a b l e  i n  the  c u r r e n t  format, and the o ther  

compr is ing  a l l  data c o l l e c t e d  t o  date, and i n v o l v i n g  mathe- 

m a t i c a l  man ipu la t ion  o f  1984 data t o  conform w i t h  e a r l i e r  

standards (which man ipu la t ion  cou ld  be much more r e a l  i s t i -  

c a l  l y  accompl i shed than the  reverse process).  Both these 

tab1 es 1 i s t  y i  e l  ds o f  these products , success ive ly  produced 

f rom each seam as c a l c u l a t e d  us ing  the s imulated washplant 

program. Drum (heavy media vessel equipment e f f i c i e n c i e s  

were used i n  a l l  y i e l d  c a l c u l a t i o n s ,  and t o t a l s  are prov ided 

f o r  the amount o f  product  poss ib le  from each s i z e  o f  coal ,  

t h e  amount of product  a t  each ash l e v e l  (5%, lo%, and 25% 

ash) and the  amount o f  product  (by percent)  f rom each seam. 

R e s t r i c t i o n s  imposed by the  s imulated washplant 

program d i c t a t e d  t h a t  the product  qual i ty r e s u l t s  tabu1 a t e d  

a r e  quoted d i r e c t l y  f rom l a b o r a t o r y  analyses. They are n o t  

a d j u s t e d  by the washplant program t o  the exact t a r g e t  ash 

l e v e l s  assigned d u r i n g  y i e l d  c a l c u l a t i o n s  because there  i s  no 

c a p a c i t y  p r e s e n t l y  es tab l  i shed f o r  r e p o r t i  ng qual i t y  i n d i -  

v i d u a l l y  by s i z e  f r a c t i o n .  The q u a l i t y  values do i n d i c a t e  

what may be expected from each produc t  and the l e v e l  o f  
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Table 8 .4  

CLEAN COAL YIELDS 
1984 DATA 

Seam Ash 5 O x 6 m  6 x 0.5 m 0.5 x 0.15 mn 0.15 mn x 0 Total 

C 5 
10 
25 

1.07 
0.34 

20.07 

16.90 4.97 
2.96 2.99 

22.51 5.17 

22.94 
6.29 

56.04 

- 
- 

8.29 

TOTAL 21.48 42.37 13.13 8.29 85.27 

D 5 
10 
25 

1.82 
2.35 
5.27 

25.02 3.86 
6.15 6.01 

15.42 4.01 

30.70 
14.51 
34.61 

- 
9.91 

TOTAL 9.44 46.59 13.88 9.91 79.82 

E 5 
10 
25 

1.01 
1.07 

18.37 

4.19 0.88 
2.19 0.56 
9.64 1.12 

6.08 
3.82 

31.63 
- 

2.50 

TOTAL 20.45 16.02 2.56 2.50 41.53 

H 5 
10 

. 25 

0.72 
2.45 

18.95 

8.60 2.75 
4.34 0.76 

13.76 2.06 

12.07 
7.55 

39.86 
- 

4.86 

TOTAL 22.12 26.70 5.57 4.86 59.25 

I 5 6.24 
24.59 
16.61 

14.65 3.10 
2.89 0.18 
7.81 1.17 

23.99 
27.66 
27.46 

- 
- 

3.87 
10 
25 

TOTAL 47.44 25.35 4.45 81.11 

J 5 
10 
25 

1.72 
0.82 

30.01 

10.61 3.50 
10.03 0.49 

8.91 2.46 

15.83 
11.34 
46.72 

- 
5.34 

TOTAL 32.55 29.55 6.45 5.34 73.89 

K 5 
10 
25 

1.44 
1.88 

36.15 

5.95 1.09 
2.68 0.82 
8.56 1.24 

8.48 
5.58 

49.05 
- 

3.10 

TOTAL 39.47 17.19 3.15 3.10 62.91 
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Table 8.5 

CLEAN COAL Y I E L D S  
1982-1984 DATA 

10 x 0.6 mn 0.6 x 0.15 mm Seam Ash 0.15 mn x 0 Tota l  

C 5 
10 
25 

14.80 
8.30 
41.20 

4.97 
2.99 
5.17 

19.77 
11.29 
54.66 

- 
8.29 

TOTAL 64.30 13.13 8.29 85.72 

D 5 
10 
25 

26.54 
8.96 
20.35 

3.86 
6.01 
4.01 

30.40 
14.97 
34.27 

- 
9.91 

TOTAL 55.85 13.88 9.91 79.64 

E 5 
10 
25 

14.51 
3.33 
32.85 

4.27 
1.96 
3.16 

18.78 
5.29 
41.15 

- 
5.14 

TOTAL 50.69 9.39 5.14 65.22 

F 5 
10 
25 

14.69 
0.74 
19.70 

3.69 
0.16 
3.29 

18.38 
0.90 
27.61 

- 
4.62 

TOTAL 35.13 7.14 4.62 46.89 

G 5 
10 
25 

5.04 
1.41 
16.47 

1.77 
1.33 
0.58 

6.81 
2.74 
21.06 

- 
4.01 

TOTAL 22.92 3.68 4.01 30.61 

H 5 
10 
25 

7.18 2.61 
13.20 0.78 
28.60 2.12 

9.79 
13.98 
35.34 

- 
4.62 

TOTAL 48.98 5.51 4.62 56.11 

I 5 
10 
25 

29.94 
18.81 
23.74 

3.68 
0.24 
1.61 

33.62 
19.05 
29.58 

- 
4.23 

TOTAL 72.49 5.53 4.23 82.25 

I . 2/ 
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Seam Ash 10 x 0.6 mm 0.6 x 0.15 mm 0.15 mm x 0 Tota l  

J 5 
10 
25 

4.84 ' 

31.92 
18.71 

2.67 
1.42 
2.90 

7.51 
33.34 
27.22 

- 
5.61 

TOTAL 55.47 6.99 5.61 68.07 

K 5 
10 
25 

7.07 
5.85 
27.93 

1.35 
0.90 
1.19 

8.42 
6.75 
34.99 

- 
- 
3.87 

3.87 TOTAL 42.85 3.44 50.16 

L 5 
10 
25 

10.27 
6.77 
11.61 

2.35 
2.27 
4.22 

12.62 
9.04 

23.62 
- 
7.79 

TOTAL 28.65 8.84 7.79 45.28 

Avg. 5 
10 
25 

13.14 
8.52 
26.28 

2.80 
1.43 
2.63 

15.94 
9.95 

34.18 
- 
5.27 

TOTAL 47.94 6.86 5.27 60.. 07 
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consis tency t o  be expected i n  generat ing product  coal  f rom 

d i f f e r e n t  seams. 

8.6.2 5% Ash Product  

8.6.2.1 Y i e l d s  

Table 8.4 l i s t s  y i e l d s  by seam f o r  5% ash 

products  s i z e d  from 50 mm downwards. Immediately 

apparent i s  the  f a c t  t h a t ,  f rom d r i l l  core analyses, 

y i e l d s  o f  5% ash product  above 6 mm f o r  a l l  seams i s  

q u i t e  low. R e l a t i v e l y ,  y i e l d s  f o r  the  6 mm x 0.5 mm 

f r a c t i o n  are much h igher  and then drop o f f  again below 

0.5 mm. No at tempt  was made t o  c a l c u l a t e  low ash coal  

y i e l d s  f rom coal  f i n e r  than 0.15 mm. The 1984 da ta  on 

Table 8.4 suggests the  h i g h e s t  y i e l d  of 5% ash coal  

may be e x t r a c t e d  from seams C, D ,  and I, w i t h  the 

h i g h e s t  y i e l d  o f  coarse 5% ash coal  coming from I. 

Table 8.5, inc ludes  the same data as Table 

8.4, as w e l l  as a l l  1982 and 1983 d r i l l  ho le  data. I n  

essence, the top two s i z e  f r a c t i o n s  are combined i n t o  

one, f o r  which y i e l d s  might  be expected t o  be the same 

as the sum o f  the y i e l d  f o r  two coarse f r a c t i o n s  

b e f o r e  combination. I n  some instances (seams C and 

D ) ,  t h i s  i s  more. o r  l e s s  t r u e  as the  same seam i n t e r -  

s e c t i o n s  are i n v o l v e d  i n  both cases. For most o ther  

seams, however, (E, H, I, J ,  and K )  a d d i t i o n a l  seam 

i n t e r s e c t i o n s  from the  1982 and 1983 d r i l l  ho les 

change the combined y i e l d s  f o r  the  seam. The y i e l d s  
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f o r  seam E a r e  much improved i n  Table 8.5 as the added 

i n t e r s e c t i  on i n  d r i  11 hol  e 83001 c o n t a i  ns much h i  gher 

q u a l i t y  coal  than the i n t e r s e c t i o n  i n  d r i l l  ho le  84007 

r e p o r t e d  alone i n  Table 8.4. The opposi te  s i t u a t i o n ,  

w i t h  the  a d d i t i o n  o f  a lower q u a l i t y  m a t e r i a l  from 

83001 appears t o  be the  case f o r  seam H. For  seam I ,  

t h r e e  seam i n t e r s e c t i o n s  are repor ted  i n  Table 8.4 and 

two more are added i n  Table 8.5. Head analyses are 

very  s i m i l a r  f o r  a1 1 f i v e  i n t e r s e c t i o n s ,  suggest ing 

t h a t  w a s h a b i l i t i e s  should a l s o  be s i m i l a r .  The 

increase i n  t o t a l  y i e l d  o f  5% ash m a t e r i a l  from 

Table 8.4 t o  8.5 then, may be due t o  the l i b e r a t i o n  

e f f e c t  o f  c rush ing  coal  t o  10 mm r a t h e r  than 50 mm. 

It i s  a l s o  noted t h a t  y i e l d s  o f  low ash coal  

f rom coarse f r a c t i o n s  i n  the  1983 a d i t  sample were 

s u b s t a n t i  a1 l y  h igher  than those measured from d r i  11 

core.  Th is  i s  a l s o  expla ined as a f u n c t i o n  o f  the 

l i b e r a t i o n  e f f e c t .  The coarse coal  i n  d r i l l  core 

samples i s  der ived  by preserv ing  as many l a r g e  pieces 

as poss ib le  f rom a sample i n i t i a l l y  l i m i t e d  i n  top  

s i z e  by the diameter o f  the  core. The coarse coal  o f  

t h e  bu lk  sample i s  t h a t  m a t e r i a l  s u r v i v i n g ,  w i t h  no 

speci  a1 hand1 i ng, a f t e r  c rush ing  and screening 

operat ions.  It has been e s t a b l i s h e d  i n  prev ious 

years  t h a t  unoxid ized coal  i n  Mount Klappan seams i s  

g e n e r a l l y  harder than the  rock around and w i t h i n  it. 

The remaining coarse m a t e r i a l  i n  the  bu lk  sample i s  

t h e r e f o r e  more l i k e l y  t o  be coal  than rock, w h i l e  

t h e r e  i s  no r e a l  mechanism f o r  separat ion o f  the two 
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i n  the hand l ing  o f  the  d r i l l  core samples, and the  

coarse m a t e r i a l  t h e r e f o r e  conta ins  more ash. I n  

a c t u a l  m in ing  s i t u a t i o n s  the coal  e x t r a c t e d  w i l l  be i n  

much l a r g e r  pieces than d r i l l  core and l i k e l y  even 

than the a d i t  sample. The l i k e l i h o o d  i s ,  there fore ,  

t h a t  a f t e r  c rush ing  and screening coarse coal  from 

p r o d u c t i o n  w i l l  have a w a s h a b i l i t y  more s i m i l a r  t o  the 

b u l k  sample than t o  the  d r i l l  core samples. A t  

present ,  d r i l l  core  analyses do prov ide  data f o r  

comparison between seams and t h e  o p p o r t u n i t y  f o r  

e s t a b l i s h i n g  i n  f u t u r e  a r e l a t i o n s h i p  between more 

r e a d i l y  a v a i l a b l e  s i z e  d i s t r i b u t i o n  data ( f r o m  d r i l l  

core)  and s i z e  d i s t r i b u t i o n  from ac tua l  mining. 

8.6.2.2 Coal Q u a l i t y  

Proximate, t o t a l  sulphur,  c a l o r i f i c  value, 

and u l t i m a t e  analyses were performed on each 5% ash 

produc t  composited from d r i l l  core. It i s  apparent 

f rom Table 8.6 t h a t  t h e r e  i s  general cons is tency 

between a l l  seams and a l l  s i z e  f r a c t i o n s  i n  q u a l i t y  o f  

5% ash products.  There i s  f l u c t u a t i o n  i n  ash l e v e l  

due t o  l a b o r a t o r y  technique b u t  beyond those f l u c t u a -  

t i o n s  i n  o ther  parameters l i n k e d  t o  ash, there  i s  

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

Mo is tu re  l e v e l s  range between 0.8% and 1.5%, v o l a t i l e s  

span 5.5% t o  7.0% (average 6.4%) and su lphur  i s  

cons tan t  a t  around 0.5%. 
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TABLE 8.6 
PROXIHATE 6NALYSIS 

5% ASH COAL 

SIZE 50 x 6 ar  6 x 0.5 mr 0.5 x 0.15 811 

Sear 
Residual Hoisture 

Ash 
Vol a t i l e s  

Fixed Carbon 
Total Sulphur 

Calorific Value icalig) 

C 
1.40 1.04 
5.23 5.32 
b.66 7.23 
85.71 66.41 
0.52 0.48 
i 801  7887 

1.23 
5.138 
6 . 9 6  
86. b8 
0.51 
7851 

Seaa 
Residual Hoisture 

Ash 
Vol a t  i l e s  

Fixed Carbon 
Total Sulphur 

Calorific Value (cal/g) 

D 
1.12 1.02 
4.94 4.93 
5.26 7.24 

88.68 86.81 
0.52 0.52 
7904 7923 

1.32 
4.92 
6.93 
85.83 
0.53 
7940 

Sear 
Residual Hoisture 

Ash 
Volatiles 

iixed Carbon 
Total Sui phur 

Calorific Value (cal ig)  

E 
1.48 1.26 
4.93 5.54 
5.29 6.06 
88.30 87.14 
0.54 0.61 
8064 7947 

1.06 
5.04 
6.36 
87.54 
0.54 
7992 

Sear 
Residual h i  s ture  

Ash 
'401 at  i 1 e5 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal/g) 

H 
1.37 3.95 
5.25 5. li 
6.39 6.63 
86.69 87,30 
0.48 0.49 
7954 7978 

1.!8 
5.10 
7.22 
86.50 
0.52 

- 7919 

Sear 
Residual Hoisture 

Ash 
Volatiles 

Fixed Carbon 
Total Sulphur 

Calorific Value (caligl 

1 
1.24 
5.33 
6.38 
87.05 
0.49 
a014 

0,81 
5-10 
7.59 
86.62 
0.50 
i983 

1.29 
5.13 
6.71 

0.44 
7940 

06.87 

Sear 
Residual Hoisture 

Ash 
Vol a t  i 1 es 

Fixed Carbon 
Total Sulphur 

Calorific Value ical/g) 

J 
0.90 
4.59 
6.05 
68.46 
0.49 
8028 

3.64 
5.24 
6.10 
87.81 
0.54 
7087 

1.08 
k.54 
5.63 
88.75 
0.55 
7149 

Sear 
Residual Noisture 

Gsh 
Volatiles 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal lg)  

K 
1.16 
6.25 
6 . l l  

86.48 
0.57 
7858 

0.69 
5.36 
6.07 
87.88 
0.61 
8002 

1.00 
5.22 
5.98 
87.80 
0.59 
7963 



U1 timate analyses are a1 so qui te  uniform, 

except perhaps for  a s l i g h t  increase i n  nitrogen 

leve ls  i n  seams I ,  J ,  and K ,  r e la t ive  to the lower 

seams (see  Table 8.7). 

8.6.3 10% Ash Product 

8.6.3.1 Yields 

The y ie lds  of 10% ash product l i s t e d  i n  

Tables 8.4 and 8.5 a re  y ie lds  possible a f t e r  the 

preliminary extraction of the 5% ash product. The 

apparent loss  of 5% ash coal due t o  equipment 

e f f ic ienc ies  i n  moving from laboratory yield figures 

t o  simulated washplant f igures,  i s  recovered i n  the 

10% ash product. Seams tha t  are marginal i n  t h e i r  

a b i l i t y  t q  produce 5% ash coarse coal (see Table- 8 .4)  

often can produce more 10% ash product tha t  5% ash 

product (seams D, H, and K ,  for  example). Even seam I 

w i t h  the highest potential for  5% ash coal production, 

has a substant ia l ly  higher potential for  10% ash 

product generated from coal sized below 50 mm. As 

w i t h  the 5% ash product yield figures,  10% ash yields  

r i s e  to  the 6 x 0.5 mm s ize  fraction and then decline 

again, though the e f f e c t  i s  not so pronounced as w i t h  

the 5% ash case. T h i s  i s  t rue for a l l  seams, w i t h  the 

s o l i t a r y  exception of I ,  which has a very large 

potential  for  coarse (50 x 6 m m )  10% ash coal product. 

W i t h  a minor adjustment t o  the handling and cleaning 

speci f i c a t i  ons i t is  concei vabl e t h a t  much of t h i  s 
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TABLE 8.7 
ULTIHATE ANALYSIS 

5% ASH COAL 

SIZE 50 x 6 ID 6 x 0.5 ID 0.5 x 0.15 ID 

Sear 
Residual Hoisture 

Ash 
Total Sulphur 

Carbon 
Hydrogen 
Nitrogen 

Oxygen 

C 
1.40 
6.23 
0.52 

85.89 
2.68 
0.97 
2.31 

1.04 
5.32 
0.48 
86.52 
2.73 
0.94 
2.97 

1.28 
5.08 
0.51 

86.b9 
2.8 
1.02 
2.62 

0 
1.12 
4.94 
0.52 
88. 72 
2.19 
0.85 
1.06 

Sear 
Residual noistur e 

Ash 
Total Sulphur 

Carbon 
Hydrogen 
N i  trogen 

Oxygen 

1.02 
4.93 
0.52 
88.13 
2.68 
0. a4 
1.88 

1.32 
4.92 
0.53 
86.87 
2.18 
0.92 
2.96 

Sear 
Residual Koisture 

Ash 
Total Sulphur 

Carbon 
Hydrogen 
Nitrogen 

Oxygen 

E 
1.48 
4.93 
0.54 

88.33 
2.67 
0.86 
1.!9 

1.26 
5.54 
3.61 
87.20 
2.88 
0. 64 
1.67 

1.06 
5.04 
0.54 
87.85 
2.53 
ir.85 
2.!3 

Seam 
Residual Hoisture 

Bsh 
Total Sulphur 

Carbon 
Hydrogen 
H i  trogen 

Oxygen 

H 
2.37 
5.55 
0.48 
86.94 
2.75 
0.90 
2.01 

0.75 
5 . ! 2  
0.49 
97.54 
2.93 
0.68 
2. 09 

1.18 
5.10 
1.52 
67. 06 
2.88 
0.84 
2.42 

Sear 
Residual Hoisture 

Ash 
Total Sulphur 

Carbon 
Hydrogen 
Nitrogen 

Oxygen 

1 
1.24 
5.53 
0.49 
87.67 

2.13 
1.07 
1.47 

o.ai 
5.18 
0.50 
88.34 
3.67 
1.04 
!.Oh 

1.29 
5.13 
0.44 
86.98 
2.72 
0.95 
2.43 

Sear 
Aesi dual Hoi stur e 

Ash 
Total Sulphur 

Carbon 
Hydrogen 
Nitrogen 

Oxygen 

J 
0.90 
4.59 
0.49 
88.65 
2.51 
1.02 
1.84 

0. 84 
5.24 
0.54 

2.54 
0.99 
2.01 

8i.84 

1.08 
4.54 
1.55 

2.61 
1.05 
1.35 

a8.82 

Seam 
Residual Hoisture 

Ash 
Total Sulphur 

Carbon 
Hydrogen 
Nitrogen 

Oxygen 

K 
1.16 
6.25 
0.57 

86.53 
2.37 
1.08 
2.54 

0.69 
J.Jb 

3. bl 

r 7  

87.93 
2.89 
1.09 
1.43 

1.30 
5.22 
1.59 
88.50 
2.89 
1.10 
0.70 



medium ash coal  product  cou ld  be conver ted t o  low ash 

m a t e r i a l .  T h i s  poss i  b i  1 i ty i s  demonstrated by the 

y i e l d s  t a b u l a t e d  f o r  l e s s  than 10 mm c o a l s  i n  

Table 8.5. 

Whi le the  tendency i s  preserved i n  most seams 

t o  produce more 5% ash product  than 10% ash product  i n  

t o t a l  when moving from a top s i z e  o f  50 mm t o  a top 

s i z e  o f  10 mm, a reversa l  takes p lace  i n  seam I. Due 

perhaps i n  p a r t  t o  the increased l i b e r a t i o n  r e s u l t i n g  

from more i n t e n s i v e  crushing, and a l s o  due t o  s u b t l e  

v a r i a t i o n s  i n  w a s h a b i l i t y ,  much o f  the m a t e r i a l  t h a t  

was p a r t  o f  the  10% ash coarse product  i n  Tab le .8 .4  

( c r u s h i n g  t o  50 mm) r e p o r t s  t o  the 5% ash product  w i t h  

t h e  a d d i t i o n a l  s i z e  reduc t ion  ( t o  10 mm) o f  Table 8.5. 

I n  t h e  l a t t e r  t a b l e  the  amount o f  5% ash product  

s u b s t a n t i a l l y  exceeds the produc t ion  o f  10% ash coal.. 

As a second product  a f t e r  5% ash coal ,  the 

10% ash produc t ion  i s  l i m i t e d  by the general nature o f  

Mount Klappan seam washabil  i t i e s .  The seams p r o v i d i n g  

t h e  bes t  o p p o r t u n i t i e s  are I, o f  course, f o l l o w e d  by 

D, H, and L. Seam J i s  unique i n  y i e l d i n g  much h igher  

q u a n t i t i e s  o f  10% ash product  i n  the  f i n e r  case than 

t h e  coarser  case, and i n  f a c t ,  exceeds I i n  y i e l d s  o f  

10% ash product  a t  l e s s  than 10 mm. The tendency f o r  

seam J i s  opposi te  t o  t h a t  f o r  seam I as 5% ash drops 

and 10% ash r i s e s  i n  moving from 50 mm t o  10 mm top 

s ize .  The added w a s h a b i l i t y  from 82005 i n c l u d e d  i n  

Table 8.5 should n o t  be the cause o f  t h i s  e f f e c t  as i t  
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i s  q u i t e  s i m i l a r  t o  t h e  one r e p o r t e d  alone f o r  84006 

i n  Table 8.4. 

8.6.3.2 Coal Q u a l i t y  

Ten percent  ash product  q u a l i t y  analyses were 

conducted f o r  the 6 x 0.5 mm f r a c t i o n  on ly  as peak 

demand f o r  coal  o f  t h i s  ash conten t  i s  expected i n  

t h i s  s i z e  range. These analyses were performed on 

pr imary  10% ash products  from s p l i t s  o f  the 6 x 0.5 mm 

samples r a t h e r  than on secondary product  samples a f t e r  

5% ash product ion.  Samples o f  10% ash produc t  

a v a i l a b l e  f rom d r i l l  core a f t e r  l a b o r a t o r y  separat ion 

o f  5% ash products  a re  too  small f o r  a n a l y s i s  due t o  

t h e  c u t  p o i n t s  be ing  extremely c lose  together  (0.1-0.3 

S . G . ) .  The analyses a v a i l a b l e  on Table 8.8 g i v e  an 

i n d i c a t i o n  o f  what i s  t o  be. expected from produc t ion  

s i t u a t i o n s  w i t h  t h e  except ion t h a t  t h e r e  may be 

v a r i  a t i  on i n  vo l  a t i  1 es (see d i  scussi  on i n  

Sec t ion  8.6.4.2). U1 t i m a t e  analyses are a1 so q u i t e  

c o n s i s t e n t  f rom seam t o  seam, b u t  again (see 

Sect ion  8.6.2.2) n i t r o g e n  l e v e l s  r i s e  through seams J 

and K. 

8.6.4 B r i q u e t t i n g  Product 

8.6.4.1 Y i e l d s  

Y i e l d s  of "25%" ash b r i q u e t t i n g  product  are 

l a r g e r  than y i e l d s  f o r  any o ther  product  f o r  almost 
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TABLE 8.8 
10% ASH COAL ANALYSIS 

. 
PROXIHATE ULT IHATE 

6 x 0.5 rr b x 0.5 18 SIZE 

Sear C 
Residual Hoisture 

Ash 
Volati l e s  

Fixed Carbon 
Total Sulphur 

Calorific Value (cal /g)  

C 
1.31 Residual Koisture 1.31 

10.18 Ash 10.18 
7.34 Sulphur 0.50 

81.17 Carbon 81.18 
0.50 Hydrogen 2.42 
7464 Nitrogen 0.89 

Oxygen 3.52 

Sear D 
Residual Hoisture 

Ash 
Volatiles 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal /g)  

D 
Residual floisture 

Ash 
Sulphur 

Carbon 
Hydrogen 
Nitrogen 

Oxygen 

1.35 
9.73 
7.67 
81.25 
0.50 
7461 

1.35 
9.73 
0.50 
81.41 
2.45 
0.7 

3.84 

Seam H 
Residual Hoisture 

Ash 
Vol a t i  1 es 

Fixed Carbon 
Total Sulphur 

Calori'fic Value (cal /g)  

H 
Residual Noi s ture  

Ash 
Sulphur 

Carbon 
Hydrogen . 
Nitrogen 

Oxygen 

1.67 
10.12 
7.94 

0.48 
7371 

a0.27 

1.67 
10.12 
0.48 
81.19 
2. e4 
0.78 
3.14 

Seam I 
Residual Hoisture 

Ash 
Volati l es  

Fixed Carbon 
Total Sulphur 

Calorific Value (cal/g) 

I 
Residual Noisture 

Ash 
Sulphur 

Carbon 
Hydrogen 
Ni tragen 

Oxygen 

1.10 
10.16 

81.68 
2.58 
0.99 
3.11 

0.46 

1.10 
10.16 
7.49 
61.25 
0.48 
7454 

Sear J 
Residual Hoi s ture  

Ash 
Volat i l e s  

Fixed Carbon 
Total Sulphur 

Calorific Vaiue icallgi 

J 
Residual Moisture 

Ash 
S u l p h u r  

Carbon 
Hydrogen 
Hi trogen 

Oxygen 

1.15 
9.69 

80.17 
0.52 
7507 

a. 99 

1.15 
3.63 
6.52 
32.4 
2.48 
1.01 
2.75 

Sean K 
Residual Hoi s ture  

Ash 
Vol  a t i  1 es 

Fixed Carbon 
Total Sulphur  

Calorific Value icallg) 

K 
Residual noisture 

Ash 
Sulphur 

Carbon 
Hydrcgen 
Hi trogen 

Oxygen 

1.07 
10.12 
6.77 
82.04 
0.56 
7169 

1.07 
10.12 
0 . 5 b  
82.15 
2.65 
1.05 
2.41 



every seam. The s p e c i f i c  ash l e v e l  o f  the b r i q u e t t i n g  

produc t  (which i s  unsized) v a r i e s  seam by seam even i f  

t h e  washing o f  r e j e c t  a f t e r  low ash produc t ion  i n  the  

s i z e  f r a c t i o n s  above 0.15 i s  t a r g e t t e d  a t  a s p e c i f i c  

ash l e v e l ,  because the  0.15 mm x 0 m a t e r i a l  i s  added 

raw. I n  p roduc t ion  , j u d i c i o u s  ba l  anc i  ng o f  

b r i q u e t t i n g  coal  f rom var ious seams, and m o n i t o r i n g  o f  

' t h e  ash l e v e l  o f  the  very f i n e  t a i l i n g s  can f a i r l y  

e a s i l y  ensure t h a t  the  q u a l i t y  does no t  f a l l  i n t o  

unacceptable ranges. The s o r t  o f  c o n t r o l  descr ibed 

above i s  on ly  necessary i f  two products (5% and 10% 

ash) a r e  taken ou t  before the  b r i q u e t t i n g  m a t e r i a l .  

Wi th  a s i n g l e  5% ash product  the ash l e v e l  o f  the 

s i n k s  i s  low enough t h a t  the maximum separat ion 

g r a v i t y  o f  drum equipment (1.80 S.G.) i s  reached we l l  

b e f o r e  t h e  b r i q u e t t i  ng ash approaches 25%. 

The y i e l d  o f  b r i q u e t t i n g  coal ranges between 

30% and 50% f o r  seams s ized t o  50 mm (Table 8.4). It 

i s  f r e q u e n t l y  h ighes t  i n  the  coarsest  s i z e  f r a c t i o n ,  

r e f l e c t i n g  the low y i e l d s  o f  the  lower  ash products.  

The p o s s i b i l i t y  f o r  rewashing the coarse r e j e c t  a f t e r  

c r u s h i n g  t o  a smal ler  s i z e  t h e r e f o r e  e x i s t s  and cou ld  

p r o v i d e  some gain. There i s  n o t  much d i f f e r e n c e  

between b r i q u e t t i n g  y i e l d s  o f  l e s s  than 50 mm coal  and 

t h e  y i e l d s  o f  l e s s  than 10 mm product.  I n  the cases 

where the  added w a s h a b i l i t i e s  i n  Table 8.5 have no t  

been the  o v e r r i d i n g  cause f o r  v a r i a t i o n  from Table 8.4 

(seam I and perhaps J )  y i e l d s  o f  b r i q u e t t i n g  coal  

remai n essent i  a1 l y  constant  whi 1 e a1 1 the movement 

takes p lace between 5% and 10% ash products.  - 125 - 



8.6.4.2. Coal Qual i ty  

No ultimate analysis was undertaken for  

b r i q u e t t i n g  coals. Proximate, s u l p h u r  and c a l o r i f i c  

value analyses are reported i n  Table 8.9. No real ly  

meaningful analyses of bri quet t i  ng  products can be 

provided u n t i l  the exact specifications of the primary 

products are  determined. Table 8.9 reports  resu l t s  of 

washing re jec t  from 5% ash coal production only, and 
the ash values are therefore somewhat lower than they 

would be if  two primary products were f i r s t  extracted. 

A charac te r i s t ic  of b r ique t t i ng  coals to  be noted, 
however, i s  the higher moisture and vola t i le  contents 

and lower s u l p h u r  content, compared w i t h  the premium 

products. T h i s  has been d i  scussed previously ( see 
1983 Geological Report) and is  a function of the 

character o f  accumulated ash i n  midd l ings  products. 

I t  appears tha t  the ash found w i t h  coal i n  the middle 

ranges o f  specif ic  gravity contai ns mineral s ( chiefly 
c lays)  capable of retaining moisture u n t i l  release is  

prompted by the appl ied heat of proximate analysi s. 

T h i s  moisutre augments both the residual moisture and 
v o l a t i l e  contents as increasing temperature promotes 

progressive release. T h i s  character of ash i s  not 
found i n  the l i g h t e r ,  low ash coals nor i n  the heavier 

r e j e c t  material , and moisture and volat i les  for both 

these fract ions are lower. Neither are the moisture 

and vola t i le  values of raw coals as h i g h  as i n  the 

middl ings briquett ing product, as the presence of the 
material lower and higher i n  specif ic  gravi ty  
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. 
SIZE 

Sear C 
Residual Moisture 

Ash 
Vol a t i  les 

Fixed Carbon 
Total Sulphur  

Calorific Value ical/g) 

Sear D 
Residual Hoisture 

Ash 
Volatiles 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal ig)  

Sear E 
Residual Moisture 

Ash 
Vol a t  i 1 es 

Fixed Carbon 
Total Sulphur 

Calorific Value (cai ig)  

Seam H 
Residual Moisture 

Ash 
Volatiles 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal/q) 

Sean I 
Residual koisture 

Ash 
Vol a t i  1 e5 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal ig)  

Seam J 
Residua 1 no: s tur e 

Ash 
Vol a t i  1 es 

Fixed Carbon 
Total Sulphur 

Calorific Value (cal /g)  

Seam K 
Residual floisture 

Ash 
Volatiles 

Fixed Carbon 
Total Sulphur  

Calorific Value (cal /g)  

TABLE 8.9 
PROXIHATE ANALYSIS 
BRIRUETTING COAL 

50 x 6 mn 6 x 0.5 ma 0.5 x 0.15 an G.15 mm x 0 

1.99 2.58 2.13 0.99 
21.11 23.21 18.49 !5 ,86  
8.38 9.52 9.83 b.57 

c8.52 64.69 69.55 76.58 
0.35 0.43 0.33 0.47 
6319 5980 6338 b890 

2.00 i. 48 2. l i  0.75 
22.54 19.23 18.36 15.07 

66.88 69.23 69.41 77.37 
0.39 0.37 e. 50 0.54 
6195 6403 6467 7053 

8.58 9.06 10.06 6 .  a1 

1.93 2.03 2.38 0.38 
24.44 24.61 21.59 29.01 
7.25 0.57 8.23 7.36 

66.38. 64.79 67.00 62.65 
0.59 0.72 0.57 0.63 
6123 5977 6216 5736 

2.21 2.09 2.85 0.97 
23. 82 18.92 i i . a b  23.36 
8.92 9.33 9.43 7.33 

65.05 b9.06 . 69.86 68.28 
0. 3a 0.48 0.44 0.42 
5951 h399 6494 5322 

1.47 1.95 1.76 1.13 
19.22 i9.5a 19.61 21.9? 
7.22 9.02 9.11 e, i3 

71.99 b9.44 s9.52 iO.17 
0.38 0.39 0.38 0.4 
6618 6405 6422 6312 

1.79 
21.08 
8.67 

60.46 
0.41 
5343 

1.61 
22.52 
8.29 

67.58 
0.49 
b236 

1.!7 
18.49 
7.98 

71.76 
0.44 
6522 

1.64 
20.60 
9.83 

68.33 
0.48 
6374 

2.10 
20.43 
9. O6 

58. 41 
0,40 
6278 

1.94 
19.39 
8.62 

70.05 
0.32 
6467 

1.39 
24.14 
b.bb 

67.81 
e. 41 
6175 

1.65 
30.75 
7.43 

60.76 
0.4 

5581 



moderates the to ta l  average contents of each o f  

these. 

Similarly , s u l p h u r  values are lower because 

s u l p h u r  content normally seems to  be part of the pure 

coal rather than the ash component. Removal o f  the 

coaly low ash material reduces the sulphur content (by 
proportion) o f  the middl ings  briquett ing coal. 
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Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

1984 

Lost-Fox Area 

Licence 

7129 
7130 
7133 
7134 
7 135 
7138 
7139 
7140 
7143 
7144 
7145 
7 146 
7147 
7148 
7149 
7151 
7152 
7153 
7160 
7161 
7162 
7164 
7165 
7166 
7167 
7168 
7169 

E f f ec ti 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 

Hectares 

28 1 
281 
281 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
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 



. .  
4 

Lost-Fox Area (cont 'd )  

Licence E f  f e c t i  ve Hectares Series B1 ock 
Date 

7170 
7171* 
7172 
7173* 
7175 
7527 
7529 
7561 

Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Dec. 31/82 
Sept. 1/81 
Oct. 21/82 
Oct. 21/82 
June 30/83 

28 1 
140.5 
280 
140 
94 

281 
28 1 

21 

104-H-7 
104 -H- 7 
104-H-7 
104-H-7 
104-H-7 
104-H-2 
104-H-2 
104-H-7 

* Licence s p l i t  between Lost-Fox and Summit-Nass-Skeena Areas 

D 

C 

Lost-Fox Area Total Hectares = 8 757.5 



. .  . 
Appendix B 

MOUNT KLAPPAN COAL PROJECT L I C E N C E S  
1984 

Hobbit-Broatch Area 

Licence E f f e c t i v e  Hectares Series 
Date 

7118 
7119 
7120 
7121 
7122 
7123 
7124 
7125 
7126 
7127 
7128 
7131 
7132 
7136 
7137 
7141 
7142 
7155 
7156 
7157 
7158 
7159 
7163 
7381 
7416 
7417 
7418 
7419 
7420 

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 

28 1 
281 

32 
224 
28 1 
281 

98 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
61 

167 
265 
28 1 
281 
257 
281 
28 1 
281 
281 
278 
281 

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 



Hobbit-Broatch Area (cont'd) 

Licence E f  f ecti  ve Hectares Series B1 ock 
Date 

7559 J u n e  30/83 22 104-H-7 B 
7560 J u n e  30/83 153 104-H-7 C 
7723 J a n .  10/84 281 104-H-2 J 
7724 J a n .  10/84 250 104-H-2 J 
7725 J a n .  10/84 7 104-H-2 J 

H o b b i t - B r o a t c h  Area  T o t a l  Hectares = 7 996 



. .  

. .  

Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 
1984 

SUMMIT-NASS-SKEENA AREA 

Summit Area 

Licence Date Hectares Series 
Effective 

7171* 

7173* 
7174 
7176 

7177 
7382 
7383 
7384 
7385 

7386 
7387 
7 388 

7389 

7390 

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 

140.0 
280.0 

277 .O 
280.0 
280 .O 
108.0 
281.0 
204.0 

280.0 
280.0 

172.0 
275.0 

280.0 

115.0 
260.0 
281.0 

280.0 
280.0 

280.0 
280.0 

280.0 

280.0 
280.0 

280.0 

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 

B1 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) 

Licence Ef fect ive  Hectares Series 
Date 

7731 
7732 
7733 
7734 
7735 
7736 
7737 
7738 
7739 
7740 
7741 
7742 
7743 
7744 
7745 
7746. 
7747 
7748 
7749 
7750 
7751 
7752 
7753 
7754 
7755 
7756 
7757 

Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 

280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280 .O 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
280.0 
261 .O 
280.0 
280.0 
280.0 
154.0 
274.0 
280.0 
280 .O 

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 

Licence split between Summit-Nass-Skeena and Lost-Fox Areas 

B1 ock 

G 
G 
G 
G 
G 
G 
G 
H. 
H 
H 
H 
H 
H 
H 
H 
H 
H 
D 

D 

Summit Area Total Hectares = 13 582.5 



Nass Area 
Licence 

7150 
7154 
7421 
7422 
7427 
7428 
7429 
7430 
7431 
7432 
7487 
7488 
7505 
7506 
7507 
7508 
7509 
7510 
7511 
7512 
7513 
7514 
7515 
7516 
7517 
7518 
7519 
7520 

E f f ec ti 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 
281 
28 1 
281 
281 
281 
28 1 
281 
281 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 

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 
J 
J 
H 

H 
H 
H 
H 
H 
H 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Nass Area (cont 'd)  

Licence Ef f ec ti ve Hectares Series B1 ock 
Date 

7521 
7522 
7523 
7530 
7531 
7532 
7533 
7534 
7535 
7536 

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 

Nass Area T o t a l  Hectares = 10 678 

Skeena .Area 

7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
7498 
7499 
7500 

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 

28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 
28 1 
281 

282 
282 
282 
2 82 
282 
282 
282 
2 82 
28 1 
281 
28 1 
281 

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-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 

I 
I 
I 
L 

L 

L 

L 

L 

L 
L 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 



Skeena Area (cont 'd )  

Licence E f f e c t i v e  
Date 

7501 

7502 
7503 
7 504 

7524 
7525 
7526 
7528 

7537 

7538 
7539 
7714 

7715 
7716 

7717 

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 

Hectares 

28 1 
281 

28 1 
281 

28 1 
281 

281 
281 

28 1 
281 

28 1 
281 

281 
281 
28 1 

Series 

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 
7718 Jan. 10/84 281 104-H-2 
7719 Jan. 10/84 28 1 104-H - 2 
7720 Jan. 10/84 281 104-H-2 

7721 Jan. 10/84 28 1 104-H - 2 
7722 Jan. 10/84 281 104-H-2 

Skeena Area Total Hectares = 9000 

B1 ock 

G 
J 
K 
K 

K 

K 

K 
L 
F 
F 
F 
G 
G 
G 
G 
G 
G 
G 
G 
G 

Summit-Nass-Skeena Area Total Hectares = 33 260.5 



APPENDIX C 

LOST-FOX AREA 
RESOURCE DATA AND CALCULATIONS 



LOST-FOX AREA 

1984 RESOURCE SUMMARY 



LOST-FOX AREA RESOURCE S M H A R Y  F i  1enare:SUflHARY 

P 
O 

M 
L 
K 
J 
I 
H 
Ph 
6u 
61 
F 
E 
D 
C 

ti 

441 490.0 
516205.0 

1425450.0 
3375477.5 
1635442.5 
3443222.5 
3569107.5 

11060837.6 
1753519.4 
301 622.5 

1096457.5 
695682.5 
232220.0 
714935.0 
557557.5 

131 1738.7 

2061 25.0 64940.0 
982464.0 3332059.0 

1317712.5 5052187.5 
5254126.3 12938530.0 

899521.5 5295988.8 
551 71 80.0 11898195.5 
41 12300.0 10855775.0 
7578217.7 22190334.0 
4190712.5 20904262.5 
1129480.0 
2665982.5 9019664.8 
1733978.8 11990355.0 
3441 437.5 18381 398.8 
1325936.3 9788940.0 
1588692.5 15355653.8 
4408457.0 37034711.5 

712555.0 
4830728.0 
7795350.0 

21568133.8 
7830952.8 

20858898.0 
18537182.5 
40829389.3 
26848494.4 

1431102.5 
12782104.8 
1442001 6.3 
22055056.3 
1182981 1.3 
17501 903.8 
42754907.2 

32130965.7 46352324.1 194103296.2 272586586.0 tonnes 

Spew1 at i ve Resource: 794887327.0 tonne5 

LOST-FOX AREA TOTAL RESOURCE: 1067473913.0 TONNES 



, 

LOST-FOX AREA 
1984 SEAM SUMMARIES 



LOST-FOX MA - SERH THICKNESS SUMARV 

Data Source P 0 N H L K J ' I H PHBNTD 6u 61 F E D C 

Fi 1 enare: THKSUH 

OM182005 
DDH83001 
DM84005 
D 0 H 8 4 0 0 6 
DDH84007 
DDH84008 
YKD83002 
NKD83003 
YKDB3004 
YKD83005 

RDH84001 
RM184002 
RDH84013 
RDH84014 
RM184015 
RDH84016 
RDH84017 
TRC82031 
TRC82032 
TRC82036 
TRC82045 
TRC82047 
TRCB2048 
TRC82049 
TRC83003 
TRC83004 
TRC83005 
TRC83006 
TRC83047 
TRC83092 
TRC83093 
TRC84200 
TRC8420I 
TRC81202 
TRC84203 
TRC842lO 
TRC84212 
TRC84213 
TRC84215 
TRC84216 
TRCB4217 
TRC84ZI8 
TRC84210 
TRC84221 
TRC84223 
TRC84224 
TRC84225 
TRC84226 
TRC84227 
TRC84228 
TRC84233 
TRC84235 
TREE4237 
TRC84240 
TRC84265 
TRC84266 
TRC84267 
TRC84269 
TRC84272 

TRC84281 
TRC84283 
TRC84288 
TRC84290 
TRC84295 
TRC84297 
TRC84298 
TRC8k299 

ADTB~IIIO 

r~ca4273 

0.00 5.67 

4.28 
1.68 

2.04 3.40 

1.63 5.80 

1.99 1.96 

2.24 5.75 5.16 4.98 
5.51 4.54 3.93 2.25 4.79 1.32 

0.78 
2.88 3.56 5.04 

3.92 0.14 3.86 3.84 0.92 0.29 
5.43 3.98 3.02 0.28 0.89 0.00 1.07 1.00 3.79 

4.64 
4.70 
4.91 
3.84 
4.92 
5.00 
5.00 

2.39 

2.49 
2.44 
1.25 
2.26 

4.92 
3.49 
4.47 
6.68 
5.30 
5.53 

3.22 
2.67 

2.45 

2.92 
5.41 

3.71 
2.03 

1.04 
4.85 

7.58 
5.51 
2.98 
3.42 

3.97 
5.37 

6.84 
5.50 
7.48 
5.44 

3.23 
8.13 

2.13 
1.84 
1.94 
2.00 

5.58 

1.36 
1.92 
5.14 

5.96 
4.04 

1.09 
1.88 

0.94 
1.38 

1.32 

3.05 
0.73 

TDTK: 7.91 8.34 9.49 21.89 10.84 20.54 26.26 146.21 21.47 3.02 8.96 6.74 6.75 4.86 6.55 14.66 
I D a t a P t s :  4 4 3 5 4 5 8 29 6 1 5 5 3 4 4 5 
Av Seam 
Thklm): 1.98 2.69 3.16 4.38 2.71 4.11 3.28 5.04 3.56 3.02 1.79 1.35 2.25 1.21 1.64 2.93 

Total Aqgreqate Thickness: 44.52 metres 

I 

I 
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, I  

SEAM M RESOURCE SUiStlARY Fi I erne: IzSlrIz 

09190.0 
505005.3 345950.0 

1133581.5 309187.5 
324508.0 2 m m . o  518925.0 

7 ' ) I  
I bLo02.5 1176230.0 

578340.0 1543475.9 397342.5 
Sb4630.0 1433327.5 005412.5 

2992457.5 
2695910.0 
1504382. 5 

15932C.0 143155.0 1223122.5 
155737.5 i40!097.5 

0.0 
0, 8 
ir .O 

59 190. 9 
850956.3 
1442875.0 
1532000.0 
1938892.5 
2619557.5 
2713370.0 
2972967.5 
2598410.0 
1504862.5 
1595597.5 
1559835.0 



io
r

n
 





SEA8 d RESOURCE SUEEARY Filenare: Jsiiti 

Category -------- --------- 
Sertion MEASURED IWDlCATEi I!lFEP.REI; TOTAL 

4000 
3758 
3500 
3250 
3008 
2350 
2500 
2250 
2000 
1750 
i 500 
1250 
1000 
750 

' 500 

679-575.0 
9' 484 *- / 5. 0 

1184100.0 435625.0 
1019745.0 505325.0 174250.0 
953155.0 749235.0 080257.5 
733032.5 357212.5 1454487.5 
822375.0 26137% 0 1394000.0 

i054212.5 !259450.0 
1934175.0 
1324300.0 
522750.0 

0. D 
0.0 

tr39575.0 
156375.0 

1620525.0 
101F32G. 0 
2391513.5 
2585232.5 
2477750.0 
2393662.5 
1934175.0 
13243OO. O 
522750. 0 

0.0 
0.0 



318272.5 
642101.3 
180352.5 
2?508611. 0 

2121515.0 
1207350.8 
1362401.3 
i856125.0 

0.0 
1236771.3 
120374’2.6 
1961502.6 
4380063.8 
L 1 d l L L J .  0 
397P232. 5 
1412180.1 
4907442.0 
522592:. 8 
4633562.5 
2289560.0 
659470.0 
674602. 5 

0.0 

a rb-ic 





i: 
.. - , .  

4 

SEAM Phantor RESDURCE SUHHARY Fi 1enare:PhSUH 

--------- Category -------- 
Sect ion HEASURED INDICATED INFERRED TOTAL 

4000 
3750 
3500 
3250 
3000 
2750 
2500 
2250 301 622.5 
2000 
1750 
1500 
1250 
1000 
750 
500 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

564740.0 564740.0 
564740.0 866362.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



256772.3 
6$8700.0 
593895.0 

370812.5 255985.0 762747.5 
444975.0 957227.5 902487.5 
101660.(1 858825.0 576$21.5 

403635.0 425042.5 
i!?010.0 23295.6 704552.5 

155805.0 1275127.5 
ib3Q3130.0 
1193612.5 





4000 
3750 
3500 
3250 
3Q00 
2750 
2500 
2256 
2000 
1750 
1500 
1250 

750 
508 

l&!!39O. 0 
1736528.8 

23970.0 !302880.0 1T95bL7.5 
iQ5256.0 401525.0 1F57707.5 

1736932.5 223652C.0 
2534382.5 
1494597.5 
2064420.0 
1612875.0 
i151270.0 



4000 
3753 
3500 
3250 
3000 
2750 
2500 
2250 
2000 
1750 
1500 
1250 
i000 
750 
500 

476595.0 
53?050.0 

406960.0 947635.0 
614310.8 181745.0 I365525.4 

425400. 0 mmo. D 
2mxi .a  1333395. 0 

100045.0 1521162.5 1333750.0 
1017450, 0 
803250.0 

. 573349.0 

0.0 
476595. il 
589050. 0 

1354815.0 
2$321&l, 0 
i76715Ci.0 
1563043.8 
15f795J.5 
101 5450.0 
803250.0 
578340.0 

0.0 
0.0 
0. 0 
0.0 



275400. 0 
535560. 0 

75905.0 I27BlZO. 0 589050.0 
163795. 0 !42B650. 0 

238425.0 355470.r3 145596Z.O 
.196b600.0 

212500. 0 !5?5855.0 
77750.0 iSQ250.0 1376298.8 

145477.5 229607.5 2237217.5 
360230.0 1371462.2 

1517335. CI 
997560. 9 
997560. 0 



S E M  C RESOURCE 5U##ARY Filenaae:CSiiE 

44110 
3750 
3500 
3250 
3000 
2750 
2500 
2250 
2000 
1750 
1500 
1250 
1000 
750 
590 

31808.7 34272.0 
64160.0 

409600.0 
375700.0 570775. 0 

821482.5 
386580.0 467 I 17.5 
517650.0 788800.0 

1257150.0 

12416a0.0 
1226120.0 
1481040. 0 
3504380.0 
5769622.3 
47762 77.5 
3433660. it 
3307075.0 
3312662.0 
34836?7.0 
4007197.5 
21 84 160 I 0 
1301520.0 

1251580.0 
i212800.7 
1545300.0 
3905980.0 
4716097.5 
4776277.5 
42'55142.5 
4160792.5 
4619112.0 
4745847.0 
49571?7.5 
21 84i 00.0 
f301520, 0 

0.0 
0.0 



LOST-FOX AREA 

1984 RESOURCE CALCULATIONS 



LUST-FOX &REG : RESOURCE CALZI;LATIO!iS Decether !?84 FILE NAEE: INDS00 

SECTIUK: 500 
RESGOURCE TYPE: INDICATED 

J 
I 
H 
63 

E! 
F 
E 
D 
z 
Ei 
A 

2.49 1.70 1% 



SECTION: 580 
RESOURCE TYPE: i#Fi f iRED 

J 

I 

t! 
6U 

6! 
F 

D 
c 
B 
A 

F 



LOST-FOX AREA : EESZUhCE CALiUiATIOiJS Oerember 19@4 FILE UME: HESi50 

SECTiGii: 750 
RESDiiRiE TYPE: BiEASUREB 

P 
0 
li; 
!I 
L 
K 
J 
I 
H 
GU 

61 
F 
E 
It 
c 
B 
A 

2.08 

2.49 

1.70 

1.70 

2% 

i 60 

250 

250 



LOST-FO% ' ARE& : RESOURCE CALCULATiDWS Dgcerber 1784 FILE NABE: iWD750 

SECTION: 750 
RESOURCE TYPE: INgIZATED 

SEkM SEAH THK SPEC EEAV SEAR LWGTH IWFLGENCE TOTAL TOHWES TOTAL TO!&ES TOTAL TOWYES 
WAEE in1 I t / a3 i  in)  in) SEAES >=0.5n SEAHS :>=!,on SEBRS :!,=2,05l 
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LOST-FOX AREA : RESOilRCi  CALCULATIGNS Dewbet -  1935 FILE R A E :  ZES1000 

SECTfOti: 1006 
RESOURCE TYPE: flECiSURED 

SEAB SEA3 THK SPEC SRRV SEAH LENSTH IlFLUEWCE TGTfiL TDHMES TOTAL TOlMES TOTAL TO#NES 
NI f lE  . Id (t/e3) i d  (el SEARS >=0.5w S E A M  >=1.0r SEAflS b 2 . h  

P 
0 2.03 1.70 220 250 174460.0 193480.0 199480.0 
O L.J7 1.70 513 250 50945.0 h0955. 0 50745.9 
?i 
I4 
L 
K 
J 
I 
H 
6u 
61 
F 
E 
D 
c 
E 
A 

1 T  



, 

LOST-FOX AREh : RESCIURCE CALCVLBTIDNS Decerber 1584 F I L E  NriI!E: ItiD1005 

SECTION: :090 
RESOUECE TYPE: lNDfCATED 

SEAM SEhM T i K  SFEC 62AV SEAM LENETH IWFLiEWCE TDTAL TDWWES TDTiiL TDNNES TOTAL TO#WES 
HAKE hi !t!fR3) ( m i  tit! SER#S >=[I.% SEAMS > = i . 0 ~  SEARS > = 2 . 0 ~  
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SECTION: 1500 
RESDURCE TYFE: 1HFERR"ED 

P 
0 
IJ 
il 
I 
r; 
J 
I 
H 
GU 

61 

i 
D 
B 
& 
& 
B 
a 

c 

1.91 1.78 80 
2.31 1.70 780 
2.50 i.70 1200 
4.07 1.70 i I A 

2.47 1.70 ?I0 
4.78 1.70 840 
4.10 *.* 1 70 li!O 
4.31 ! ,78 1598 
3.30 1.70 1275 
i . 3 7  ! a 7 0  2050 
1.56 1.70 1525 
2.53 1.70 1090 
1.26 1.70 I080 
!.63 1.70 . " I .  151yl 

1 $06 1.00 i.1" 

3.79 1.70 1040 
3.52 1.70 1505 

177*  

< 7fi 
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SECTiUN: 2000 
RESGirECi TYPE: EEASUREii 



LOST-FOX AREA : RESDURCE CALCULATiCNS Deceebcr 1984 FiLE HBisE: it4ij2090 

SECTION: 2000 
RESO1IRCE TYPE: I N B K A T E D  

P 
D 
iJ 1.30 1.70 
is 1.94 1.70 
n 5.67 1.70 
L 
K 4.32 1.70 
J $. 1i:r r.70 
i 1. 81 1 . i O  
H 
6iI 0.78 1.70 
61 
F 
E 

c 5.80 1.70 
9 
A 

L7 1-63 1.10 

470 
480 
340 

250 
250 
250 

250 155805.0 



' 

LEY-FOX AREA : RESOURCE CALCULATIOYS Dececber !Fa4 FILE ifAriE: IHF2060 

SECT I GI: zfi(!G 
RESOURCE TYPE: IHFERRED 

P 
U 
N 2.50 1.70 120 
iz 4.07 1.70 230 
L 2.47 1.70 1240 
ii; 4.76 1.70 aao 
J 1.10 1.70 800 
i 4.81 l.70 1 s05 
H 3.30 1.70 26913 
6U 1.37 1.70 2170 
61 1.56 1.70 2435 
F ?. 53 !.70 1920 
E ! .26 !.70 19?0 
I) 1.63 1.70 970 
D 1.00 !.70 1339 

i 3.79 !.70 1230 
B 
A 

C 3.52 1.70 a w  

250 
250 
250 
250 
250 
259 
250 
250 
250 
250 
250 
256 
250 
250 
250 



-..
I 

'4
 

t.
3 

c
 

r.
.i
 

I-"
 

c
i 

I
 

I
'

 

8
 

.... 



0.78 
0.99 

1.74 
1.70 
1.70 
4.70 
1.70 
1.70 
1.70 
i * / c  

1.70 
1.70 

d - .  

1.70 
! .70 

70  
346 



SECTiGK 2250 
liESDURCE TYPE: IEFERRED 

t' 
O 
N 2.50 i.70 280 
M 4.07 1. 70 h80 
i 2.47 !.70 4r"i-j 
I( 4.72 1 .74  b!5 
ii 4. 10 1.70 835 
I 4.Sl 1.70 l i d  

H 3.30 I.70 1920 

51 !.5b 1.70 ! 9 5  
F 2.53 1.70 I370 
i 1.26 . i.7Q 2509 
D i.63 i . 7 0  1545 
D 1.00 !.70 I LO 

C 3.79 1.70 bbO 
c 3.52 1.70 !5ijQ 

.4. 

9.S 

Eu 1.37 i .70 12iij 
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LOST-FOX AREA ; RESOURCE CAICULATIOMS December 1384 #A#E: I&2zU!j 

P 1.?4 
0 
M 2.50 
pr 4.85 
L 2.49 
K 4.32 
J 4.10 
I 4.81 
1 5.44 
H 3.84 
H 3.99 
H 3.30 
Ph 3.02 
EU 0.YZ 
6u 0.78 
6u 
6! 0. a? 

1.70 
1.70 
1.70 
1.70 
i.79 
1.70 
1.70 
1.70 
2.70 
1.70 
1.70 
1.70 
1.70 

105 
140 
lb0 
430 
430 

1340 
50 
500 
250 
200 
440 
380 
770 

1.70 510 250 ~ 192107.5 
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LOST-FOX CiitEA : RESGUKE CALiULPiIONS Dersffiber 1984 F I L E  NAEE: I#Ci2753 

SECTiOW: 2750 
RESOURCE TYPE: IHDICjiiED 

SEAM SEA?l THK 
MI1E i a i  

P 
ii 
I 
5 
i 
1! 
3 
I 
H 
H 
Gu 
GU 
5i 
61 
F 
F 
E 
D 
c 
E 
A 

4.85 
2.49 
4.32 
4. :0 
4.81 
3.30 
3.84 
3.49 
0.92 
1.33 
1.PY 
1.96 
4.79 
! . 2 h  

1.70 
1.70 

1.70 
1.70 
1.70 
1.70 

' 1.70 
1.70 
1.70 
I . i0 
1.70 
1.70 
1.70 

309187.5 
21 Ib50. 0 
55o!j$i!. 6 
505325.0 
774815.0 
420750.0 
481680.0 
74ib25,0 
1 ! 730[1. 0 
443317.5 
270640. 0 
29 i 550.0 

1445382.5 
428440.0 



LOST-FOX AREA .: RESCURZE CALCULATIONS Decesber !?E4 

SEA8 SEAR THK 
NiiWE !a) 

P 
D 
N 2.5(! 
t i  
L 2.47 
E 
J 4.111 

4.81 
H 3.30 
6u 1.37 
61 1.56 
F 2.53 
E 1.26 
3 1.00 
D 1.80 
C 3.52 
C 3.79 
B 
A 

1 

SPEC ERAV SEA# LEHGTH I K L Q E N C E  
itla31 (a )  . iarj 

1.70 495 250 

1.70 100 
1 ' 7 0  gtQ 
1.70 1350 
1.79 990 
i .i0 1470 
1.70 . 20gCl 
1.70 2500 
i s 7 0  lago 
1.70 1440 
1.79 1330 
1.70 1734 

174250.0 
1226550.0 
1693375. 0 
576427.5 
ti,b10.0 

2236520.0 
1333750.0 

765008.0 
i 101 50CI. 0 
1989650.0 
27iiO597.5 

F-8 



D 

0 
w 
Y 
L 

i! 

I 
n 
GU 

G !  
61 
F 
E 
E -  
I! 
C 
i! 
A 

n 

5.24 
4.54 
3.99 
1.63 
1.99 
1.5% 
1.24 
1.32 
2,04 
3.40 

1.70 
I.?0 
1.70 
1.70 
1.70 
1.70 
1.70 
l.i0 

1.70 

595 
2?Z 
sit0 
300 
200 
250 
500 
57ij 
275 
260 

1350552.5 
546434.9 
4449i5.0 
233325.6 
169158. 0 
205250.0 
295120.0 
319770.0 

375700.0 
zam. 



SECTION: 30%) 
RESOURCE TYPE: IMDICATED 

P 
O 
N 
Fi 4.85 i.70 
L 2.49 .. i ?9 , 

K 4.32. 1 70 
J 4, 10 1.74 
I 4.81 !,70 
t! 3.39 1.70 
H 3.84 1.70 
Si! 3.47 i .70 
6u !I), 92 1.70 

1 '9 51 1.99 A * ,  

61 I.83 1.70 
F 4.79 1.79 
F i.35 1 * 70 
E 1.26 1.74 
D 2. ii4 1 .73  
c 3. $6 1.70 
B 
fr 

245 
J4V 

JOJ 

560 
616 
A J  
7 ,  ; J'Jt 
590 
219 
150 
505 
149 
140 
190 
410 
375 

T "  

c c  

c-c 



R 2 .  50 i.76 
8 4.07 1 , T i j  

L 2-47 l , i 0  
K 4.76 1.70 
d 4.10 1.70 
I 4.81 1.70 
ti 3. 30 1.70 
L;U 1.37 i.70 
Gi 1.58 i.70 
F 2.5;  1.70 
E I s 2 6  1.70 
D 2.04 1.70 
D 1.00 1-79 
2 3.79 1.70 
i 3.52 1.70 
a 
A 

250 
250 
250 
250 
250 
259 
250 
250 
250 
250 
250 
259 
250 
250 
250 
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LOST-FOX ARE; : RESUUECE CALCULATIONS ljtxerber 1984 

SECTIOM: 3500 
RESGUEiE TYPE: nEASUREfr 

SEGR SEAM THK SPEC GRAU SEAM LENSTH IlilFLUEWCE TUTGL TGNHES TCiTAL TOMES TUTAL TOt.li4ES 
WARE l e t  (tlsr3) i a t  [at  SEARS >=0.5w SEAMS >=1.0$ SEAIS >=L& 

P 
0 
N 
fl 
L 
K 
J 
i 3.83 1.70 190 250 309272.5 30922.5 ji>9,772.5 
ti 

. Gu 
El 

E 
D 1.88 1.70 15 250 75985.0 !5?05*Ij 
C 
E 
A .  





. .  . 
'a ' 

, .  

LOST-FOX AREA : RESOURCE CALCULATiDilS Decerber 1984 

5ECTi UR: 3500 
RESGLiRCE TYPE: INFERRED 

P 
f j  

N 
14 
L 2.47 1.70 I00 
K 4.78 1.70 2% 
J 4.10 1.70 393 
I 4.81 1.70 225 
ti 3.38 1.76 ??@ 
6U 1.37 1.70 1020 

- 61 1.56 1.70 1290 
F 2.53 1.70 1615 
E 1.26 1.70 1100 
D 1 I 82 1 70 770 
& 5.52 1.70 990 
B 
A 



P 

t 
E 
D 
c 0.84 !.70 135 165 518OE. i 
B 
d 



SECTIDN: 3750 
RESGURCE TYPE: ! #B i CBTEP 
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SECTION: JUQO 
EESO?!RCE TYPE: INFERREIi 



LEST-FriX AREA: I984 SPECULATIVE RESUURCE CALCULATIDIS Fi 1 e n a ~ e :  SPECAES 

AREA 1: 
Specific 
Section 

SEbW 
P 
a 
rl 
?l 
L 
li 
J 
I 
H 
P h  
GU 

GI 

50 
175 
300 
420 



APPENDIX D 

LOST-FOX AREA 
MEASURED SECTIONS DESCRIPTIONS 



. .  
r ,  
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APPENDIX D 

LOST-FOX AREA 

MEASURED SECT1 ONS DESCRIPTIONS 

KPNLROTC 84009 

KPNLROTC 84010 

KPNLROTC 84011 

KPNLROTC 84012 

KPNLROTC 84013 

Descriptive Logs 

(Stratigraphic logs are i n  Appendix I) 











................................................................................................................................................................................................................................................................�� 

......... 84/.111D~: ...-................ W L €  .. ~ N ~ A  . ~ ~ ~ ~ ~ . . .  XNC. ..~...C .L .. DI .... ION ...... RESCRI....E .. LOG ......................... AGE ......................................................................... 

.......................DEPTH .... .,.D.EPTH. .i.NT.RvAL. ... .SAMC ~..  . s E;in. ............................................................................................................................................................................................. 
PROJECT: KPN BLOCK: LR DATA SOURCE: OTCB4010 

.BcB €tK!fL T o T H I U ( . I D I D  LITHOLOGY D-N 

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

................................................................................................................................................................................................................................................................�� 

...................................................... ........................................................................................................................................................... ..................................... 
90 305.00 319.00 CONGLOMERATE GY.XBDG 

H I T H  SMALL CHERT PEBBLES STRONGLY TROU 
.. .......................................................................................................................................... GH.EEDDE. MYY .. ~ U L A T f  WG .. B E D D I H  ... IN ............................................................ 

TERBEDDED’THICK~Y TROUGH BEDDED G R ~ Y - B  
ROHN FINE TO MEDIUM GRAINED SA~DSTONES 1. .............................................................................................................. .................... ;...T.~~z..uIL;..BEEIPIN&..~~P/I~~~~ ...................................................................................... 

SANDSTONE FG.GY.THNB 
.................................WIT H . . I N ~ E ~ . E R R E Q . . ~ ~ E ~  .. TKI N.. BEDDED .ZXLT ............................................................. 

STONE AND BUFF 
ILTSTOHE; FOSSfL TREES I N  FOX CREEK 

THIN f 0  MEDIUM BEDDED S 

! 
1 90 319.00 339.00 20.00 

* DENOTES MEASURED BCA 
.... W P - A G E  

................................................................................................................................................................................................................................................................�� 

................................................................................................................................................................................................................................................................�� 

............................................................................................................................................................................................................................. .................................................... 

................................................................................................................................................................................................................................................................�� 

.............................................................................................................................................................................................................................. I ........................................................... 

1 
.............................................................................................................................................................. ...................................................................................................................... 

................................................................................................................................................................................................................................................................�� 

................................................................................................................................................................................................................................................................�� I -  
\ 

.I 
i 

............................................................................. r... ...................................................... ..................................................................................................................................... 

................................................................................................................................................................................................................................................................�� i 
I r- 
i i ................................................................................................................................................................................................................................................................�� 1 I 1 
................................................................................................................................................................................................................................................................�� 1 [ 

I 1 ................................................................................................................................................................................................................................................................�� 
1 1 
................................................................................................................................................................................................................................................................�� 1 ................................................................................................................................................................................................................................................................�� 

................................................................................................................................................................................................................................................................�� 1 ,  
1 :  1.. ................................................................................................................................................................................................................................................................�� 
l M  

4 
0 
0 
1 - 





I 
........................................ ....................................................... .............................................................................................................................................................. 

: 1 
. '  

90 10.00 15.00 5.00 SANDSTONE FG.GY.THNB 
WEATHERED WITH INTERBEDDED THIN TO MEDI 

........................................................................................................................................... UH .. REPDED. ..S .rLXSXDM~,...OCRL;...BERDIN6..~~'L ............................................................ t 175 

I 
.......... B4@lD7 ............. ....:... GULF .. UINADA .. BESWRC ~ . .  INC -...~.. ~~L..DI.VLSIRN..~..nESCRIILTJYE..Lffi ........................ PAGE ........... 1 ............................................................... 

t 
................................................. ............................ ...................................................... ................................................................................................................................................ 

PROJECT: KPN BLOCK: LR DATA. SOURCE: OTC84012 

DEPTH DEPTH INTRVAL SAHP. SEAM 
IaHQUEY 

1 
i 

................................................................................................................................................................................................................................................................�� * 90 0.00 10.00 10.00 OVERBURDEN SECTION A BEGINS 504280 E, 6342250 N; S 
TRATIGRAPHIC TOP: UPSLOPE FROM CREEK i 

90 23.00 28.50 5.50 SILTSTONE DK.GY.BIOTR I 
............................................................................................................................................ ~ ~ ~ " T ! ! 5 I ~ ~ - G Z i i ~ ~ ~ R . E . ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~  ........................................................... 1 

I 
I WE* W ~ R M  BURROWS 1 ~ 0 . 0  MM DIAMETER): o 

............................................................................................................................................ ......................................................................................................... 

............................................................ ........ .....2.0.,.00......2 3.,.P. ......... t *.PQ ............................................. SANDSTONE ~~~E"iii.BW.~~~liiiiii2B;...iiiiSfTW.tG..i~~~~..bE I 1 
....................................................................... .............................................................. ILT.S~RNE ............................................................................................................................... I DDED. INTERBEDDED ~HIN LENSES OF OCRE s 

] 90 28.50 36.00 9.50 
............................................................................................................. 

SANDSTONE M.GY.THNB 
........................................................... ............................... ~ ~ ~ ' ~ ~ ~ ~ ~ . ~ . ~ ~ ~ ~ . . ~ ~ I . ~ . . ~ Q . . ~ ~ ~ I ~ . . ~ . E R ~ ~ R ~  

.... ................................................. ........ ...... ....... ......... ............................................. ...... 90 33.&! S.L.C!C! M!!! SONDS1Q.N.E {&,~ir~$f~B.aA;RK..GREv THIY..IED~E *... SICt t - - -  STONE 

... i 
I 

. . .  

i 

1 
* DENOTES MEASURED BCA 

................................................................................................................................................................................................................................................................�� 1 
I 

................................................................................................................................................................................................................................................................�� ~ 

1 

1 

I 
i ................................................................................................................................................................................................................................................................�� 

................................................................................................................................................................................................................................................................�� I 

i 
I 

I 
j ......... EIL12.57. ........... .......... GUL€ .. ~ N ~ A  ..OURtES .. LNC -...... L..DI~~ION..-..DESCRI~~~~E..LOG......................~~GE..........~................................... ................... 

I I PROJECT: KPN BLOCK: LR DATA SOURCE: OTC84012 
................................................................................................................................................................................................................................................................�� 

................................................................................................................................................................................................................................................................�� 
D E S C W T I D N  i DEPTH DEPTH INTRVAL SAMP. SEAM 

LITHOLOGY 
41.00 55.00 14.00 OVERBURDEN THIN BEDDED MEDIUM GREY FINE GRAINED 

1 .......... 90.. 

...................................................................................... L T ~ ~ a N E  SANDSTONE ~...T ~ . .  W ~ T H  .O. INTERBEDD~D ESCA... DARK GREY SI I 1 ............................................... ...... .................................................................................. I ! 

........................................................................................................................................... SILT.SIONL;...T.P..EDm..OE...OF...CLIF€ ..................... ................................................................... i 
1 90 55.00 73.00 18.00 OVERBURDEN THIN BEDDED SANDSTONE WITH INTERBEDDED 

1 90 73.00 81.00 8.00 
i.. .............................................................................. 

SANDSTONE FG.GY.THNB 
............................................................... I O . . ~ ~ U M . . B f D n L N G  ' .. 1bLT.ERBE WLn. GRE ............................................................ 

Y TO OCRE 
ONE: TIGER STRIPES UNIT 

THIN TO MEDtUM BEDDED SILTST 1 ...... ............ 90.. ".61;'00..'115;'00 34~00 ....................................................................................................................................................................................................................... ' 
SANDSTONE FG.GY.THKB ! 

i 
I 1 

I NT MARKS I 

INTERBEDDED THICK BEDDED FINE GRAINED 

DED. GREY TO OCRE SILTSTONE; SOLE CURRE 
I ..................................................... .................................................................................. D ~ E . . S A N D ~ T . O N E . . A . ~ E D I ~ ~ . . ~ O . . I ~ ~ . . a E ~  ............................................................ I 

................................................................................................................................................................................................................................................................�� . 90 115.00 120.00 5.00 SILTSTONE BF.MB 
INTERBEDDED THIN BEDDED DARK GREY SILTS 
3s 

... ........................................................................................................................................T.OME...CU.NX..SO...AR.S....R..IN.....Z.............................................................. 
! 

I 9 0 .  ... 1ZO...OO .... l55...QO ...... 3%. PO ............................................. QYERBUBD.EN ...... TJ+I.N..XO.. HU)IUM..B€DDER, .GREY..SANDS.l.ONE. .W ............................................................ 
I T H  INTERBEDDED THIN BEDDED GREY TO OC 
RE SILTSTONE: THIS UNIT MAY'BE FOLDED I 

....................................................................................................................................... 
I-.---- 
1- 
' 
I 


























