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PREFACE 

The 1986 Sumnit-Nass-Skeena Geological Report combines current and 

previous exploration work to provide an assessment o f  the geology, coal 

quality and resource potential o f  the Summit-Nass-Skeena Area. 
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1.0 SUmARY 

Gulf Canada Corporation's Mount K1 appan Anthracite Property 

is  located in the Bowser Basin of northwest British Columbia. 290 

kil  ometres nor th  of Smi thers, and 150 kilometres northeast of S tewar t ,  

Bri t ish Columbia. The property i s  composed o f  211 crown coal licences, 

t o t a l l i ng  56 194 hectares of land. 

The Mount Klappan property has  been a focus of Gulf 's  coal 

exploration ac t iv i t i e s  since 1981. Several areas with economic coal 

potential have been highlighted or fur ther  defined during each of the 

exploration programs undertaken since the acquisition of the property. 

Three areas of concentration have emerged over time: the Lost-Fox 

Area, the Hobbit-Broatch Area and the Summit-Nass-Skeena Area. T h i s  

report pertains t o  the Summit-Nass-Skeena Area. A 1986 report covering 

exploration a c t i v i t i e s  in the Lost-Fox Area has been completed as we1 1 .  

There was no ac t iv i ty  t h i s  year in  the Hobbit-Broatch Area. 

Since 1981, exploration i n  the peripheral Summit, Nass and Skeena 

areas of the Mount K1 appan property has prompted periodic acquisit ion,  

investigation and sometimes re1 inquishment of additional coal l icences.  

The object of t h i s  continuous review of the f ron t i e r  areas bounding the 

Mount Klappan property i s  t o  ensure t h a t  the l imi t s  o f  the estahlished 

resource are well defined, and t h a t  no fur ther  resource has been 

overlooked. This i s  accomplished largely t h r o u g h  la te ra l  tracking of 

the coal -bearing K1 appan Sequence. 

W i t h  the exception o f  two d r i l l  holes in 1982 and 1983, spudded 

d u r i n g  the programs t h a t  helped t o  identify the Lost-Fox Area as the 

primary resource area, the explora t ion  of the S u m m i t ,  Nass and Skeena 



areas has re l ied on fundamental mapping and trenching t o  expand 

geological understanding. Though lacking access t o  the technological 

support afforded the Lost-Fox Area ( d r i l l i n g ,  mechanical trenching and 

bulk sampling), the Summit-Nass-Skeena Area has been effect ively 

interpreted through e f f i c i en t  use of i t s  superior outcrop and 

a p p l i c a t i o n  of a range of s t r a t i g r a p h i c  t o o l s ,  inc luding  

sedimentological , pal eontological and  coal petrographic analyses. 

The Upper Jurass ic  . t o  Lower Cretaceous sedimentary strata 

underlying the Mount Klappan property have been subdivided into four 

sequences: the Spats iz i ,  Klappan, Malloch and Rhondda, in ascending 

order. A n  in terpretat ion of the cumulative data t o  1986 determines 

t h a t  the Sumni t  Area i s  predominantly underlain by s t r a t a  of the 

coa l -bear ing  K 1  appan Sequence, b u t  a1 so con ta ins  s u b s t a n t i a l  

dis t r ibut ion of the lower Spatsizi  Sequence t o  the northwest. T h e  

three lower sequences a re  represented in the Nass Area, with the 

Klappan Sequence encountered most often and  the Spatsizi  and Malloch 

sequences occupying much more res t r ic ted  areas. The Skeena Area i s  

dominated by the Malloch Sequence with local exposures of b o t h  the 

Klappan and the Rhondda. 

All s t r a t a  appear t o  have been subjected t o  two phases of 

s t ructural  deformation result ing in dominant northwest-southeast 

trending folds w i t h  associated thrust and some normal faul t ing,  and 

subordinate overprinting northeast-southwest trending folds w i t h  much 

l e s s  associated fault ing.  

Revision of the geology map as a result  of 1986 exp lo ra t ion  

produced several recommendations for  release of 1 icences deemed 
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unl ike ly  t o  be prospect ive.  These are  almost a l l  loca ted  a t  the 

extreme extensions of the  property.  Blocks of l i c e n c e s  t o  the  north i n  

the Summit Area, t o  the north and west of the Nass Area and along the 
east and west margins of the Skeena Area are a l l  now considered t o  hold 

1 i t t l  e promi se f o r  resource devel opment. 

The Summit-Nass-Skeena Area conta ins  4160 mil 1 ion tonnes of 

These resource es t imates  do 

They represent est imated 

l a r g e l y  specula t ive  resources (Table 1.1). 

not imply mineabi l i ty  or economic v i a b i l i t y .  

i n - p l  ace a n t h r a c i t e  resources  only. 

Table 1.1 

COAL RESOURCE SUMMARY 

(mill ion  tonnes) 

Sumit-Nass-Skeena Area 

Measured 

Indicated 

Infer red  

Speculat ive 

0 

0 

31.8 

4128.1 

4159.9 

- 3 -  



2.0 RECOMMENDATIONS 

Based on the compilation and interpretat ion of exploration data 

from the Sumnit-Nass-Skeena Area, the following recomnendations are 

proposed: 

1. Relinquish l icences 7524-7526, 7528, 7530, 7531, 7537, 7539, 

7489-7492, 7496 and 7714-7722. These Skeena and E l l i s  Ridge 

l i c e n c e s ,  which have abundant ou tcrop  exposure,  a r e  

interpreted t o  l i e  within the middle t o  lower Malloch 

Sequence. They contain no exposed coal seams. 

2 ,  Relinquish Nass Area licences 7505, 7508, 8045, 8046 and 

8049-8053. The f i r s t  two l icences,  located south of Nass 

Lake, are interpreted to  l i e  w i t h i n  the middle Malloch 

Sequence. A1 t h o u g h  both blocks have excel 1 ent exposure, no 

coal seams are present. The remainder of the l icences l i e  in 

a block in the northwest Nass Area. They have been 

interpreted as Spatsizi  Sequence s t r a t a  on the basis of 

abundant marine fauna and an absence of Klappan Sequence 

f lora  and coal. 

3. Relinquish northern Sumnit Area licences 7731-7745, 7747 and 

7753. This block has been interpreted as uppermost Spatsizi  

t o  lowermost Klappan Sequence. A l t h o u g h  outcrop exposure i s  

e x c e l l e n t ,  no s i g n i f i c a n t  coal seams a re  p re sen t .  

Carbonaceous mudstone bands, many of which have been hand 

trenched, are discontinuous and  less than 1.0 metres in 

thickness. 



4. I n i t i a t e  a mechanical t renching program i n  the Summit South 

Area t o  f a c i l i t a t e  seam c o r r e l a t i o n s  from exposures i n  t h e  

va l ley  north o f  Marshall and Layton ridges t o  coal seams i n  

Summit South. 

5. Acquire a single l icence block south o f  block 8047 and west 

of 7423. A t rench ,  TRC86030, excavated i n  this area 

contained a coal seam w i t h  a coal t o  coal plus rock r a t i o  o f  

C / C + R  = 2.47/2.78. T h i s  represents  a m i n i m u m  coal th ickness  

as the f l o o r  was not reached due t o  i c e .  

6. Increase explora t ion  a c t i v i t y  i n  general i n  the Summit South 

Area. A l imi t ed  diamond d r i l l i n g  program would enhance 

i n t e r p r e t a t i o n  i n  an area w i t h  subs t an t i a l  coal occurrence.  

- 5 -  



3.0 INTRODUCTION 

3.1 Mount Klappan Coal Project 

3.1.1 Location 

The Mount Klappan coal licences are s i tuated in 

northwest Bri t ish Columbia approximately 930 kilometres nor th  

o f  Vancouver, 150 kilometres northeast o f  Stewart and  530 

kilometres northwest o f  Prince George (Figure 3.1).  

Geographically the coal licences are a t  the northern 

extremity o f  the Skeena Mountains between 57' 06'  and 57" 2 3 '  

north la t i tude ,  and  128' 37' and 129' 15' west longitude, and 

cover the headwaters o f  the Klappan, L i t t l e  Klappan, 

Spatsizi ,  Skeena and Nass Rivers. 

The nearest comnunity to  the property i s  the community 

o f  I s k u t  (population 500) located 100 kilometres t o  the 

northwest on the Stewart-Cassiar Highway (Hwy 3 7 ) .  

3.1.2 Access 

The Mount K1 appan property straddles the par t ia l ly  

completed Bri t ish Columbia Railway l i n e  between Prince George 

and Dease Lake (Figure 3.2). Pr ior  t o  cessation o f  work on 

the construction o f  the l ine ,  steel  was la id  to  within 80 

kilometres s o u t h  o f  the property. W i t h  the exception o f  a 24 

kilometre s t re tch  north o f  the Kluatantan River, the railway 

- 6 -  
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subgrade was c o n s t r u c t e d  through and beyond t h e  p r o p e r t y  t o  

t h e  S t i k i n e  R i v e r  j u s t  south o f  Dease Lake. 

Road access t o  the  p r o p e r t y  f rom Highway 37 v i a  Ealue 

Lake Road, i s  p r o v i d e d  a long t h e  B r i t i s h  Columbia Rai lway 

subgrade. Three br idges  were c o n s t r u c t e d  a1 ong t h e  subgrade 

e a r l y  i n  1984 t o  p e r m i t  sur face  access t o  the  p r o p e r t y .  Road 

d is tances  f rom Terrace and Stewar t  t o  t h e  p r o p e r t y  a re  575 

k i l o m e t r e s  and 426 k i l o m e t r e s  r e s p e c t i v e l y .  

F i x e d  wing a i r c r a f t  p r o v i d e  access by a i r  and use t h e  

1000 metre Summit A i r s t r i p  l o c a t e d  a long t h e  r a i l w a y  subgrade 

i n  t h e  c e n t r a l  r e g i o n  o f  t h e  p r o p e r t y .  

3.1.3 Proper ty  Descr i  p t i  on 

Through t h e  1986 e x p l o r a t i o n  program, t h e  Mount 

Klappan p r o p e r t y  comprised 211 coal  l i c e n c e s  t o t a l l i n g  56 194 

hectares o f  l a n d  (Appendix A; F i g u r e  3.3). The p r o p e r t y  was 

acqu i red  i n  f i v e  separate a p p l i c a t i o n s  f rom 1981 t o  1985. 

3.1.4 Ownership 

G u l f  w h o l l y  Owns t h e  coal  l i c e n c e s  compr is ing  t h e  

Mount K1 appan proper ty .  

3.1.5 Proper ty  Geography and B iophys ica l  Environment 

The Mount Klappan p r o p e r t y  i s  l o c a t e d  a t  t h e  head- 

waters  of t h e  L i t t l e  Klappan, Klappan, Nass, Skeena, and 
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Spa ts i z i  R ivers  (F igure  3.1). Th i s  area i s  w i t h i n  the 

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

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

w i t h  broad northwest t o  southeast t rend ing  v a l l e y s  o f  the 

aforementioned r i v e r s .  

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

the Klappan R ive r  Va l ley  t o  over 2000 metres on Mount Klappan 

and the  adjacent  r i d g e  tops. 

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

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

average 300 t o  400 mm p e r  y e a r  w i t h  t h e  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 t a t i o n s  l oca ted  on 

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

monitored monthly s ince t h e i r  i n s t a l l a t i o n  f i v e  years ago. 

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

Va l1  ey bo t toms  a r e  p a r t i a l l y  cove red  w i t h  s c a t t e r e d  

con i fe rous  fo res ts ,  grasses, shrubs, meadows, and bogs. The 

h igher  e leva t i ons  are charac ter ized  by a1 p ine tundra. 

3.2 Sumnit-Nass-Skeena Area 

3.2.1 Locat ion  

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

p r o j e c t  b locks t o  f a c i l i t a t e  exp lo ra t i on  expansion and 

subsequent  l o g i s t i c s .  The Summit-Nass-Skeena Area 
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encompasses the northwestern,  southwestern and southeastern 

extensions o f  the Mount Klappan proper ty  (F igu re  3.4). 

The Sumnit Area i s  c u t  by the L i t t l e  Klappan R ive r  t o  

the  nor theas t  and extends t o  the  southwest i n t o  a se r ies  o f  

r idges.  The Nass Area has a common nor theas t  boundary w i t h  

Sumnit south w h i l e  i t s  western and southern borders are 

bounded by several  small i c e  f i e l d s .  Drainage v a l l e y s  o f  the 

Klappan and Nass R ivers  occupy a l a r g e  p o r t i o n  o f  the Nass 

Area. The Skeena Area has a common nor thern  boundary w i t h  

the Lost-Fox and Hobb i t  Broatch areas and i t  i s  c u t  by 

Tahtsedle Creek and the Skeena River .  

3.2.2 Access 

The low l y i n g  p o r t i o n s  o f  the Sumnit and Skeena areas 

are accessi b l  e by t ruck  a1 ong the B r i t i s h  Col umbi a Rai 1 way 

subgrade. Exp lo ra t i on  a t  h igher  e leva t i ons  i n  Summit and 

Skeena and everywhere i n  the Nass Area requ i res  h e l i c o p t e r  

support  from the Didene Creek base camp. 

3.2.3 Area Desc r ip t i on  

The Summit-Nass-Skeena Area covers 40 283.5 hectares 

and inc ludes  144 o f  the 211 l i cences  compris ing the Mount 

Klappan Coal P r o j e c t  (Appendix B). O f  the 54 Licences 

( t o t a l i n g  14 142.5 hectares)  o f  the Sumnit b lock,  two 

l i cences ,  7171 and 7173, a re  d i v i d e d  i n  the southwest corner  

between the  Summit-Nass Area and the Lost-Fox Area. The Nass 

b lock  conta ins 58 coal  l i cences  e q u a l l i n g  16 298.0 hectares 
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and the Skeena Area i s  made up  of 32 l i cences  t o t a l l i n g  

9 843.0 hec tares .  

3.2.4 Biophysical Environment 

The regional physiography of the Sumnit-Nass-Skeena 

Area i s  one of mountainous t e r r a i n  and broad northwest t o  

southeas t  and  east-west  t rending va l leys .  

V e g e t a t i o n  i s  v a r i a b l e  w i t h  a l p i n e  t u n d r a  

cha rac t e r i z ing  higher e l eva t ions  above t r e e l i n e  and t h i c k  

coniferous f o r e s t s ,  shrubs, meadows and bogs occupying va l ley  

f loo r s .  Elevations range from approximately 1 050 metres i n  

the Nass and Skeena Valleys t o  over 2 100 metres i n  the 

Summit Area. 

The headwaters of the  L i t t l e  Klappan, Klappan, Nass 
and Skeena r i v e r s  and Tahtsedle  Creek a l l  occur w i t h i n  the 
Sumnit-Nass-Skeena l i cence  boundary. These r i v e r s  a r e  

general ly  broad and meandering forming deep gorges only when 

c u t t i n g  t h r o u g h  s t eep  t e r r a i n .  

Heavy p r e c i p i t a t i o n  and ground fog occurred on approximately 

10 percent  of the f i e l d  days. Higher elevations of the 

Sumnit, Skeena and northern Nass a r e a s ,  depending on weather 

condi t ions ,  may remain snow covered year  around. Several 

small i c e  f i e l d s  a r e  loca ted  just beyond the  western property 

boundary i n  Summit and the  northern property boundary i n  

Nass. 
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4.0 EXPLORATION HISTORY 

4.1 Mount Klappan Property 

4.1.1 Explora t ion  Prior t o  G u l f ' s  Acquis i t ion 

Y.H.  D u p o n t  made the f i r s t  published desc r ip t ion  of 

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

Department of Railways and Canals (F igure  6 . 1 ) .  I n  h i s  

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

Didene Creek and the  Spa t s i z i  River. T h i s  outcrop i s  now 

recognized a s  pa 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 ed  by G.S. Malloch (Malloch, 1914) who undertook a geo- 

log ica l  eva lua t ion  of the Bowser Basin centered 55 miles t o  
the south of  Mount Klappan i n  the Groundhog Coal Measures. 

The second, i n  1948, was l ed  by Buckham and Latour (Buckham 

and Latour,  1950) which a l s o  concentrated on the  Groundhog 

area .  The  t h i r d  study i n  1957 was called "Operation 

S t ik ine" .  The  four th  and f i f t h  programs, w h i c h  broadly 

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

1974 and i n  1981. These s t u d i e s  r e su l t ed  i n  some of the 

f i r s t  s t r a t i g r a p h i c  and s t r u c t u r a l  i n t e r p r e t a t i o n s  of the 

a r e a .  I n  a d d i t i o n ,  E i s b a c h e r  t r i e d  t o  r e l a t e  t h e  

deposi t ional  h i s t o r y  of the Bowser Basin t o  the t e c t o n i c  

h i s to ry  of the area.  

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

Department of Mines published s t r a t i g r a p h i c  studies pr imari ly  
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i n  the  Groundhog area. However, they a l so  inc luded reference 

t o  the coal sequences o f  the  Northern Bowser Basin. 

Fu r the r  i n t e r e s t  i n  the Klappan coal occurrences 

du r ing  the l a t e  1970's resu l ted  i n  bo th  Esso Minera ls  and 

Pe t ro f i na  acqu i r i ng  l i cences  i n  the  area. These l i cences  

were al lowed t o  lapse i n  1980 f o l l o w i n g  minimal geolog ica l  

exp lo ra t i on  o f  the  area. 

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

concentrat ing on the Panorama-Groundhog Coal Measures. This  

was fo l lowed i n  1981 by the a c q u i s i t i o n  o f  the  Mount Klappan 

proper ty .  

4.1.2 Summary o f  Exp lo ra t ion  1981-1985 

P r i o r  t o  1986, G u l f  under took  e i g h t  s e p a r a t e  

exp lo ra t i on  programs on t h e  Mount Klappan proper ty .  The 

exp lo ra t i on  inc luded geologica l  mapping, hand t renching,  

d i  amond d r i  11 i ng , r o t a r y  d r i  1 1 i ng and adi t d r i  veage , as 

summarized i n  Table 4.1. The r e s u l t s  o f  these exp lo ra t i on  

a c t i v i t i e s  have been documented i n  e i g h t  separate repo r t s :  

Mount Klappan Coal P r o j e c t  - Geological Report 19 81 

Mount Klappan Coal P r o j e c t  - Geological Report 1982 

Mount Klappan Coal P r o j e c t  - Geological Report 1983 

Mount Klappan Coal P r o j e c t  - Lost-Fox Area 1984 

Mount Klappan Coal P r o j e c t  - Hobbit-Broatch Area 1984 

Mount K1 appan Coal P r o j e c t  - Summi t-Nass-Skeena Area 1984 



Table  4.1 

MOUNT KLAPPAN COAL PROJECT 
EXPLORATION SUMMARY 1981 TO 1985 

Adi t s  
Number 
Tonnes 

Diamond Drill Holes 
Number ( H Q )  
T o t a l  Metres 

Number ( A I X )  
T o t a l  Metres 

Rotary Drill Holes 
Number 
T o t a l  Metres 

Hand Trenching 
Number 
T o t a l  Metres 

Mechanical Trenches 
Number 
T o t a l  Metres 

Measured Sections 
Number 
T o t a l  Metres 

Geol ogica l  Mapping 
Scales 

1983 

1 
39.2 

3 
603 

6 
126 

-- 
-- 

93 
527 

-- 
-- 

-- 
-- 

1: 5 000 
1:lO 000 

1984 

-- 
-- 

8 
1 507 

-- 
-- 

17 
897 

95 
41 6 

128 
1 041 

13 
2 736 

1: 2 500 
1: 5 000 

1985 

-- -- 

34 
6 146 

-- -- 

6 
620 

45 
178 

-- -- 

19 
3 347 

1:2 500 
1:5 000 

1:lO 000 1:lO 000 

T o t a l  

1 
39.2 

52 
9 479 

6 
126 

23 
1 517 

308 
1 499 

128 
1 041 

31 
6 083 



Mount Klappan Coal P r o j e c t  - Lost-Fox Area 1985 

Mount Klappan Coal P r o j e c t  - Summit-Nass Area 1985 

4.2 Sumit-Nass-Skeena Area 

4.2.1 Sumary o f  Exp lo ra t i on  1981-1985 

Exp lo ra t i on  work i n  the Summit-Nass-Skeena Area 

commenced i n  1981 and has cont inued annual ly,  dur ing  summer 

f i e l d  seasons, u n t i l  the  present. The programs cons is ted  o f  

a i r  photo i n t e r p r e t a t i o n ,  geologic mapping, hand t rench ing  

and diamond d r i l l i n g  (Table 4.2). 
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Table  4.2 

SUMIT-NASS-SKEENA AREA EXPLORATION SUMMARY 1981-1985 

Sunbni t Area 

1981 1982 1983 1984 1985 T o t a l  

Hand Trenches 

Number 

Length ( m )  

Diamond Dril Holes 

Number 

Length ( m )  

Mass Area 

Hand Trenches 

Number 

Length ( m )  

Skeena Area 

Hand Trenches 

Number 

Length ( m )  

2 2 26 18 10 58 

12.9 25.4 188.7 90.10 38.64 355.14 

-- 2 16 13 2 33 

-- 8.5 56.0 45.5 8.78 118.78 
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5.0 1986 EXPLORATION PROGRAM 

5.1 Sumnit-Nass-Skeena Area Program Objec t ives  

The ob jec t i ves  o f  the  1986 exp lo ra t i on  program i n  the Sumnit- 

Nass-Skeena Area were: 

1. To cont inue geologica l  mapping o f  the Summit-Nass-Skeena Area 

a t  scales o f  1:5 000 and 1:lO 000 t o  f u r t h e r  enhance 

understanding o f  the s t r u c t u r e  and s t ra t i g raphy  o f  the area. 

2. To increase r e s o l u t i o n  o f  the  general s t ra t i g raphy  and b e t t e r  

d e f i n e  sequence boundar ies  t h r o u g h  c o l l e c t i o n  and 

i d e n t i f i c a t i o n  o f  f l o r a l  and faunal macrofossi ls.  

2 .  To b e t t e r  de f i ne  the ex ten t  and character  o f  the Klappan 

Sequence i n  the Sunit-Nass-Skeena area and by i n t e g r a t i n g  a 

program o f  s t r u c t u r a l  i n t e r p r e t a t i o n  w i t h  seam t rench ing  and 

subcrop t rac ing ,  t o  i d e n t i f y  areas having p a r t i c u l a r  resource 

p o t e n t i a l .  

5.2 Sumnary o f  Exp lo ra t i on  

5.2.1 Mount Klappan Coal P r o j e c t  

I n  s i x  years o f  exp lo ra t i on  programs on the  Mount 

Klappan proper ty ,  Gu l f  has advanced through reg iona l  i n -  

ves t i ga t i ons  t o  seam t rac ing ,  d r i l l i n g ,  and a d i t  dr iveage 

(Table 5.1). While new areas are cons tan t ly  being i n -  
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1981 

Adi  t s  
Number -- 
Tonnes -- 

Diamond D r i l l  Holes 
Number (HQ) -- 
T o t a l  Metres -- 
Number (A IX )  -- 
T o t a l  Me t res  -- 

Ro ta ry  D r i l l  Ho les  
Number -- 
T o t a l  Metres -- 

Mechanical  Trenches 
(Seam T r a c i n g )  
Number 

T o t a l  Me t res  

Hand Trenches 
Number 
T o t a l  Me t res  

Measured S e c t i o n s  
Number 
T o t a l  Metres 

Geo log ica l  Mapping 

24 
a9 

T a b l e  5.1 

MOUNT KLAPPAN COAL PROJECT 
EXPLORATION SUMMARY 1981 TO 1986 

Sca les  -:lo 0 _. 

1983 

1 
39.2 

3 

603 

6 

126 

-- 
-- 

-- 
-- 

93 
527 

1984 

a 
1507 

-- 

17 

a97 

128 

1041 

95 
416 

13 
2736 

: 2  500 
1:lO 000 1:5 000 

1985 

-- 
-- 

34 

6146 

-- 
-- 

6 

620 

-- 
-- 

45 
178 

19 
3347 

1:2 500 
1:5 000 

1:lO 000 1:lO 000 
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1986 

1 
30 

38 

5620 

-- 
-- 

-- 
-- 

-- 
-- 

36 
95 

6 
145 

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

T o t a l  

2 
69.2 

90 

15099 

6 

126 

23 

1517 

128 

1041 

374 
1594 

37 
6828 



ves t iga t ed ,  explora t ion  i s  be ing  focussed on those a reas  

which have immediate economic interest. 

I n  1986 the area of the  Mount Klappan property 

subjected t o  the most intensive explora t ion  a c t i v i t y  was the 

Lost-Fox Area. C o n t i n u i n g  i nves t iga t ion  o f  the  geological 

f r o n t i e r  on the  property was c a r r i e d  out  i n  the Summit, Nass 

and Skeena areas .  Logis t ica l  support  f o r  both p ro jec t s  was 

provided out  of the  Oidene Creek camp, cons t ruc ted  by Gulf i n  

1984. Detai l  of the  f a c i l i t i e s  and equipment used by b o t h  

p ro j ec t s  may be found i n  the  1986 Lost-Fox Geological 

Report. 

5.2.2 Summit-Nass-Skeena Area 

Exploration of the Summit-Nass-Skeena Area began on 

June 1, 1986 and was completed Augus t  30, 1986. A summary of 

the Summit-Nass-Skeena explora t ion  a c t i v i t i e s  i s  ou t l ined  i n  

Table 5.2. 

The 1986 Sumni t-Nass-Skeena r epor t  conta ins  geologic 

i n t e r p r e t a t i o n s  based on a l l  e x p l o r a t i o n  i n f o r m a t i o n  

co l l ec t ed  t o  date .  

5.3 Cartography 

Topographic maps used i n  th i s  explora t ion  program a r e  a t  

1:5 000 and 1:lO 000 sca l e s .  The 1:5 000 metric maps were 

prepared from 1:30 000 British Columbia Government a i r  photos 

flown prior t o  subgrade cons t ruc t ion .  For the areas of north- 

- 22 - 



Table 5.2 

SUFIMIT-NASS-SKEENA AREA EXPLORATION SUMMARY 

1986 

1981 -1 986 

1986 Total 

Diamond Orill Holes ( H Q )  

Number 

Total Metres 

Hand Trenches 

*Number 

Total Metres 

Measured Sections 

Number 

Total Metres 

18 110 

38.9 513.5 

4 17 

651.3 3313.3 

*Includes trenches that have been relogged. 
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western Summit and western Nass where 1:5 000 map coverage did n o t  

e x i s t  1:50 000 imperial Government topographic maps were blown up 

t o  1:lO 000 scale. 

5.4 Geologic Mapping 

Reconnaissance and detailed geological mapping were carried 

o u t  a t  scales of 1:5 000 and 1:lO 000. The Sumnit-Nass-Skeena 

Area was mapped on a p r ior i ty  basis commencing with Summit south, 

northern Nass, intermediate and  peripheral areas; the l a t t e r  was 

mapped on 1:50 000 government a i r  photos and plotted on 1:50 000 

imperial topographic maps. 

Three crews each consisting of a geologist and  a geological 

a s s i s t an t  were responsible for the areas. Transportation of crews 

t o  the f i e ld  was provided by helicopter and  in some instances by 

truck. 

5.5 Trenching 

Eighteen trenches intersecting coal seams with an aggregate 

thickness of 38.9 metres were excavated in the Sumnit-Nass-Skeena 

Area. Coal exposures in excess o f  0.5 metres were logged a t  true 

thickness and sampled d u r i n g  daily traverses.  

Tables  6.6, 6.8 a n d  6.9 summarize 1981-1986 t rench  

information. A more detailed description of coal trench d a t a  i s  

contained in Appendix I .  
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5.6 Data Management 

Throughout the  1986 exp lo ra t i on  program, an IBM PC computer 

was u t i l i z e d  f o r  cos t  account ing and budget con t ro l .  Dur ing the 

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

which f a c i l i t a t e d  the  uploading o f  outcrop, trench, d r i l l  ho le  

coal q u a l i t y  and washab i l i t y  data onto G u l f ' s  mainframe Coal Data 

Base, s e t  up on an AMDAHL V8 computer, i n  Calgary. System 2000 

data base management and Act  1 sof tware provided data e n t r y  

r e t r i e v a l  and manipulat ion o f  s to red  data on the mainframe 

computer. 

5.7 Reclamation 

The Sumnit-Nass exp lo ra t i on  program produced very minor 

environmental disturbances. Most hand excavated trenches were 

b a c k f i l l e d .  

5.8 Add i t i ona l  Geological  Studies 

Concentrated exp lo ra t i on  i n  the  Lost-Fox Area over the pas t  

f o u r  years has permi t ted  the under tak ing o f  a number o f  d e t a i l e d  

geologica l  i nves t i ga t i ons .  The r e s u l t  o f  these ongoing s tud ies  

has been an improvement i n  the conf idence o f  seam i d e n t i f i c a t i o n  

and co r re la t i on .  A thorough and complete understanding o f  the 

seam and interseam c h a r a c t e r i s t i c s  and c o n t i n u i t y  as we l l  as the 

p a t t e r n  o f  coal seam deposi t ion i s  the major ob jec t i ve  o f  these 

studies.  
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A marker hor izon  study i n i t i a t e d  i n  1985 has proven t o  be 

i nva luab le  i n  c o r r e l a t i n g  s t r a t a  i n te rsec ted  by diamond d r i l l i n g .  

Dur ing the pas t  season a new key bed (above seam K) has been added 

t o  those already i d e n t i f i e d  (see Table 5.3). There are now seven 

key beds t h a t  have demonstrated a r e l i a b l e  consistency o f  

occurrence across the Lost-Fox Area and t h a t  may prove v i t a l  i n  

e s t a b l i s h i n g  s t r a t i  graphic 1 i nks  w i t h  the Sumni t-Nass-Skeena 

Area. 

Table 5.3 i nd i ca tes  t h a t  several o f  the Marker Horizons are 

products o f  vo lcan ic  ash f a l l .  Resul ts  from a study o f  these 

benton i tes  completed i n  1986 suggest t h a t  through minera log ica l  

and chemical ana lys is  the Mount Klappan area bentoni tes can be 

used t o  determine s t r a t i g r a p h i c  p o s i t i o n  by us ing d i sc r im inan t  

f u nc ti on s t a  t i s t i c s . I n  f u t u r e  d r i l l  programs and where 

encountered i n  outcrop, bentoni tes w i l l  cont inue t o  be sampled and 

analysed t o  expand the data base, improve s t a t i s t i c a l  r e l i a b i l i t y ,  

and increase the  area across which they can be used f o r  

co r re la t i on .  

Regional s tud ies  undertaken i n  previous years have drawn 

broad scale conclusions w i t h  regard t o  pa leocurrent  d i r e c t i o n s  and 

general depos i t iona l  environments. The s tud ies  conducted t h i s  

year  concentrated on the i n t e r p r e t a t i o n  o f  s p e c i f i c  small sca le 

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

ex t rapo la t i ng  i n t o  the 1 arger scale. 

Separate f a u l t  and cleavage s tud ies  were worked on i n  1986 

b u t  as o f  w r i t i n g  t h i s  repo r t ,  the r e s u l t s  o f  these s tud ies  were 

n o t  y e t  ava i lab le .  The f a u l t  study concentrated on the Sumnit and 
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TABLE 5.3 

LOST-FOX AREA 

KEY STRATIGRAPHIC HM(IZM(S 

Seam 

P 

0 

Nu 

N 

MIW 
M 

L/M 
L 

YIL 

K 

J 

I 
HI1 
H 

PH 
GU 

G 
G I  

FIG 

Marker Horizon Description 

Thick white ash layer (>20 em); i n  
d i s t i n c t  contrast with dark mdstone above 

and below; m r k s  a point 10-15m above 
N seam. 

Hard tuffaceous z o n  with extremely f i ne  
grained uniform texture and conchoidal 

fracture; becanes t h imer  and more mixed 
in with the surramding sediment westward; 
occurs at  a variable strat igraphic level 

above K seam. 

Rhythnitic, extremely f i s s i l e  dark grey 

which always l i e s  inmediately beneath 
the Coaster Zone. 

d ton ;  marks occurrence of J seam zone 

C r e s t  Zon 

Porcelamws Tuf f i te  

Coaster Z o n  

\ 
Tuffi te  Z o n  

\ 
Recrystallized zone 

Variable thickness containing a mixture 
of tuf facews material and si l tstone; 

mrmal ly has a sharp base and gradational 
top; occurs always i n  association with I 

seam but at  a variable strat igraphic 
level above it. 

Diagenetic recrys ta l l i za t ion  of  carbonate 

occurs widely wi th in 10 m below H seam. 

Mudston speckled with dispersed angular 
white V r t r  clasts; variable in  thickness 
and abundence of quartz clasts; marks a 

i n  MdIltMe; sensit ive t o  facies tut 

Mi lky Way Zone 

point 12 m above F seam. 

Gastropods occur only in a very res t r i c ted  
port ion of  the coal sequence; several t h i n  
bands densely packed with gastropods can 

occur above and below 0 seam (mostly 
belou); bivalves are found in  association. 

Gastropod Zone 

- 27 - 



Nass a reas  whereas the cleavage study a l s o  included the  Lost-Fox 

Area. Conclusions from these  p r o j e c t s  will  be incorporated i n t o  

the  1987 Geological Report. 

Work continued f o r  a t h i r d  year  on the c o l l e c t i o n  of f o s s i l ,  

f l o r a  and fauna samples. The r e s u l t s  of th is  work a r e  discussed 

i n  s ec t ion  6.3.3 of t h i s  r epor t ,  and shown i n  t a b l e  form in 

Appendix D .  

5.9 Project Management and Contractors 

The 1986 explora t ion  program was co-ordinated by V .  Duford of 

Gulf Canada Corporation. Field opera t ions  i n  the Summit-Nass- 

Skeena Area were supervised by K. Jenner w i t h  a s s i s t ance  from S. 

MacLeod. Coal q u a l i t y  analyses  were performed by Loring 

Laborator ies  Ltd. and in t e rp re t ed  by J .  Inn is .  D.E. Pearson and 

Associates  Limited conducted coal petrology s tud ie s .  The r epor t  

was written by S. MacLeod and L .  Savoie,  w i t h  supervis ion and  

e d i t i n g  done by E. Swanbergson. 

The following personnel cont r ibu ted  t o  the Sumni t-Nass-Skeena 

explora t ion  program. 

V.  Duford 

E. Swanbergson 

K .  Jenner  

S .  MacLeod 

L. Savoie 

S. Lee 

Co-ordinator,  Coal Geology 

P r o j e c t  Geol ogi s t  

Geologis t  

Geologis t  

Geol ogi s t  

Geological Ass i s t an t  

- 28 - 



K. Hunter 

P. Tydemers 

D. W i l l i s  

J. Matthews 

P.  Campbell 

G. Murray 

A. S a l i  

R .  Aftergood 

T. Sampietro 

R. Ouock 

C. I r e l a n d  

Geologica l  Ass i s tan t  

Geological  Ass i s tan t  

Geologica l  Ass i s tan t  

Geologica l  Ass i s tan t  

Geologica l  Ass i s tan t  

Geological  Ass i s tan t  

Admin i s t ra to r  

Admin i s t ra t i ve  Ana lys t  

Camp Manager 

Computer Operator 

Secretary  

G. G i l l i c k  He l i cop te r  P i l o t  

R. Bonang Cook 

The f o l l o w i n g  companies prov ided serv ices and/or supp l ies  t o  

the  Sumni t-Nass e x p l o r a t i o n  program. 

Canadian Freightways Ltd.  Calgary, A lbe r ta  

Centra l  Mountain A i r  Serv ices L td .  Smithers, B.C. 

D.E. Pearson & Associates L td .  Calgary, A1 b e r t a  

Kenn Borek A i r  Calgary, A1 b e r t a  

L o r i n g  Labora tor ies  L td .  Calgary, A1 b e r t a  

N e v i l l e  Crosby Inc.  Vancouver, B.C. 
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Northern Mountain Helicopters Inc. Prince George, B.C.  

Northmount Camp Services 

(1974) L t d .  Vancouver, B.C. 

Pacif ic  Western Airlines Vancouver, B.C.  

S t a r r  Industries L t d .  F o r t  S t .  John, B.C. 

Terrace Totem Ford  Terrace, B.C.  

Trans-Provincial Ai ways Terrace, B.C.  

Westcan Electronic Services L t d .  Calgary, A 1  berta 
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6.0 GEOLOGY 

6.1 Introduction 

Geological mapping and hand trenching ac t iv i t i e s  were 

undertaken i n  the Summit, Mass and Lost-Fox areas o f  the Mount 

Klappan property during the  1986 exp lo ra t ion  program. 

Concurrently, diamond d r i l l i ng  and t r i a l  cargo operations 

proceeded in the Lost-Fox Area. The r e su l t s  o f  t h i s  exploration 

program combined with previous years '  work provide the basis fo r  

geological interpretat ions presented in t h i s  report. 

The Mount Klappan property i s  underlain by uppermost Jurassic  

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

sediments deposited i n  the Bowser Basin of northcentral Bri t ish 

Columbia. The s t r a t a  have been subjected regionally t o  two 

successive non-coaxial phases of deformation, F1 and F2,  which 

resulted in  folding and f a u l t i n g  trending i n  NW-SE (F1) and E-W 

( F 2 )  directions generally. (See 1:50 000 Regional Geology Map; 

Appendix I ) .  

The coal seams o f  the Mount Klappan property occur primarily 

i n  the Klappan Sequence; in  addition, some minor seams have been 

trenched in  the Malloch Sequence. Coal seams range u p  t o  8.36 

metres in maximum true thickness i n  the Lost-Fox Area and are 
usually found to  be l a t e r a l l y  continuous over broad areas although 

sane seams t h i n  local ly .  



6.2 Regional Geol ogic Set t ing 

The coal measures of the Mount Klappan property are contained 

w i t h i n  a series of sediments ranging in age from uppermost 

Jurassic  t o  Lower Cretaceous. These sediments were deposited in  

the Bowser Basin, a successor basin t o  the volcanogenic Hazel t o n  

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

the north and south by the Stikine and Skeena Arches respectively, 

and t o  the eas t  by the Columbia Orogen (Omineca Crystal l ine Bel t ) .  

The western marain i s  t h o u g h t  t o  have been open t o  the sea a t  the 

time of Bowser sediment deposition ( F i g u r e  6.1). 

The formation and development of the Rowser Basin was 
controlled by the "col l i s ion  and subsequent i sos t a t i c  u p l i f t  of 

several crustal  blocks in  the Cordilleran Orogen of western 

Canada" (Eisbacher, 1981). These crustal blocks include the 

S t i k i n e  Terrane (volcanic arc complex) which d i rec t ly  underlies 

the Bowser sediments, the At1 i n  Terrane (remnant oceanic c rus t )  

and the Omineca Crystall ine Belt (western margin of the Nor th  

American Craton). 

!luring the Middle Jurassic ,  the  Skeena Arch was uplifted and 

the subsidence of the Stikine Terrane divided the Hazel ton Trough 

in to  the Bowser Basin to  the north and the Nechako Basin to  the 

south. Uplift  o f  the Atlin Terrane t o  the north and northeast of 

the Bowser Basin, coupled w i t h  continued Subsidence of the S t i k i n e  

Terrane and col l is ion and  s u t u r i n g  of both these terranes with the 
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Omineca Crystall ine Belt (Eisbacher, 1981) resulted i n  a 

progradation of non-mari ne over marine sediments w i  t h i  n the 

basi n .  

Paleocurrent measurements indicate a centripetal  flow 

in to  the Bowser Basin from highlands t o  the north, northeast, 

and south. 

Bowser sediment source rocks or iginate  w i t h i n  the 

A t l i n  Terrane ( h i g h  cher t ;  low volcanic content) f o r  the 

north and northeastern margins of the Basin, and from the 

remnant volcanic arc  assemblage of the S t i k i n e  Terrane, ( h i g h  

volcanic; law chert  content) for  the southern portion of the 

Basin. Sediments from the Lower Cretaceous (youngest marine 

succession of the Bowser Basin) through to  the Paleocene are 

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

of the Basin. 

Geologic studies i n  the southern and northern Bowser 

Basin sediments have resulted i n  several reports and 

descriptions of the sedimentary package associated w i t h  the 

Mount Klappan Area. These studies are summarized i n  Table 

6.1. 

Structural deformation o f  Bowser Basin sediments 

resulted from intermit tent  tectonic s t resses  a t  the western 

c r a t o n i c  margin from Cretaceous t o  r ecen t  time. The 

deformation caused a n  extensive, shallow decol lement, 

recumbent folds ,  and local thrust f au l t s  extending a few 

ki lanetres  along strike (Eishacher, 1974b). 
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The large scale  forces resul t ing from col l is ion of a 

remnant volcanic arc  and cratonic margin subjected the area 

t o  northeast-southwest compression (D1) creating the general 

s t ructural  trend of northwest-southeast. 

Later position of the former volcanic arc  te r ra in  

northwards along interlaced r i g h t  l a t e ra l  high angle f au l t s  

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

compressional (02 )  event. This deformation event resulted in 

generally broad, open NE t o  SW trending folds  with re la t ive ly  

rare, f l a t  lying thrusts expressed in several Klippen f a u l t  

structures. 

T h e  f i n a l  deformational event which produced 

s t r ike-s l ip  and  some dip-slip faul t ing may have resulted from 

a change in the rotational component of the western crustal  

block, terminating compression. 

6.3 Mount Klappan Coal Project Geology 

6.3.1 Stratigraphy 

Based on age-dating of collected species of p l a n t  

macrofossil s and fauna,  the sediments underlying the Mount 

Klappan property range from uppermost Jurassic  t o  Lower 

Cretaceous in age (Section 6.3.3). T h i s  sedimentary package 

has been subdivided into four  gradational sequences which in 

ascending order are the Spats iz i ,  Klappan, Malloch and 

Rhondda sequences (Figure 6 . 2 ) .  These conformable sequences 

occur within approximately 3 000 metres of section and 
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represent a gradual marine regression. Table 6 .2  br ief ly  

outlines the sedimentological charac te r i s t ics  observed within 

each sequence. 

6.3.1.1 Spatsizi  Sequence 

The S p a t s i z i  Sequence  i s  t h e  l o w e s t  

s t ra t igraphic  uni t  within the Mount Klappan property. 

Approximately 600 metres of t h i s  section has been 

measured and although the base has n o t  been observed 

the s t ra t igraphic  thickness i s  estimated t o  be in 

excess of 1 200 metres. Interbedded mudstones, 

s i l  tstones and sandstones are found t h r o u g h o u t  the 

s e q u e n c e  w h i l e  t h i n  c o a l  seams a n d  m a s s i v e  

conglomerates ex i s t  within the upper portion. The 

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

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

environment influences toward the upper t ransi t ional  

contact with the Klappan Sequence. 

Exposures o f  the  S p a t s i z i  Sequence a r e  

located in the western and northern Summit Area and 

i n  the northern Nass Area of the Mount Klappan 

property.  

6.3.1.2 Klappan Sequence 

The K1 appan Sequence, the main coal-bearing 

u n i t ,  conformably overl ies  the Spatsizi Sequence and 

occurs over the majority o f  the property. I t  repre- 

sents a t ransi t ion from marine conditions, a t  the 
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TABLE 6.2 
TABLE OF FORMATIONS 

RHONDDA SEQUENCE 

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

MALLOCH SEOUENCE 

THICK INTERBEDS OF MUDSTONES, ARGILLACEOUS SILTSTONES, 
FINE GRAINED SANDSTONES AND THIN INTERBEDS OF ORANGE 
WEATHERING NODULAR SILTSTONES. MANY CONGLOMERATE BEDS 

ALLY DISCONTINUOUS. THICK CLEAN SANDSTONE BEDS AND 
THIN COAL SEAMS INCREASE IN ABUNDANCE TOWARDS THE BASAL 
GRADATIONAL CONTACT. TWENTY-THREE SPECIES OF PLANT 
FOSSILS OCCUR WITHIN THE SEQUENCE, 

KLAPPAN SEQUENCE (MAIN COAL-EEARINQ UNIT) 

DISPLAY LARGE SCALE CROSS BEDDING AND TEND TO BE LATER- 

IJKlr/ 
FINE TO COARSE GRAINED SANDSTONES INTERBEDDED WITH MUD- 
STONES, SILTSTONES, OCCASIONAL THIN BANDS OF ORANGE 
WEATHERING CALCAREOUS SILTSTONES, CONGLOMERATES AND 
ABUNDANT COAL SEAMS. CONGLOMERATE BEDS GRADE LATERALLY 
INTO SANDSTONE. SANDSTONES OFTEN DISPLAY TABULAR OR 
TROUGH CROSS BEDDING. RHYTHMITES OCCUR IN THE MIDDLE OF 
THE SEQUENCE. TWENTY-THREE SPECIES OF BIVALVES AND UP TO 
TWENTY-FIVE SPECIES OF PLANTS OCCUR THROUGHOUT. PETRIFIED 
WOOD AND RARE COQUINA MAY BE PRESENT TOWARDS THE UPPER 
CONTACT. 

SPATSIZI SEQUENCE 

PREDOMINANTLY A MARINE SEQUENCE OF INTERBEDDED MUDSTONES, 
SILTSTONES. SANDSTONES AND CONGLOMERATES. CARBONACEOUS 
MUDSTONES. COARSENING UPWARDS SEQUENCES AND CHERT PEBBLE 
CONGLOMERATES ARE MORE ABUNDANT IN THE UPPER PART OF THE 

NlTES ARE RARE. PLANT DEBRIS MAY OCCUR NEAR THE UPPER 
GRADATIONAL CONTACT. 

SEQUENCE. NINETEEN SPECIES OF BIVALVES ARE PRESENT. BELEM- 

. 
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base of the uni t ,  t o  more coastal influenced sediments 

toward the t o p .  The stratigraphy consists o f  cyclic 

packages of  interbedded f i n e  t o  coarse-grained 

sandstones,  s i l t s t o n e s ,  muds tones ,  l a t e r a l l y  

discontinuous conglomerates and a b u n d a n t  coal seams. 

Up t o  29 coal horizons w i t h  seam true thicknesses of 

as much '  as 8.36 metres occur w i t h i n  the Klappan 

Sequence. The sequence i s  interpreted to  a t ta in  a 
thickness of u p  t o  900 metres t h o u g h  both the upper 

and lower contacts are t ransi t ional .  

6.3.1.3 Malloch Sequence 

The Malloch Sequence conformably overl ies  the 

Klappan Sequence and outcrops in the central ,  western 

and southeastern areas of the property. The s t r a t a  

c o n s i s t  o f  interbedded a r g i l l  aceous sandstone,  

s i l t s tone  and mudstone w i t h  the development of thin 

coal seams towards the base o f  the sequence. Chert 

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

Approximately 700 metres o f  Malloch Sequence i s  

exposed within the Klappan property. 

6.3.1.4 Rhondda sequence 

The Rhondda Sequence i s  the youngest s t r a t i -  

graphic package on the Mount Klappan property and has 

a gradational and  conformable contact with the 

underlying Malloch Sequence. Outcroppings of the 

Rhondda are res t r ic ted  t o  the southeast of the 
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property in the Skeena Area. Lithologically t h i s  unit  

consis ts  of thick,  l a t e r a l l y  extensive chert  pebble 

conglomerates.  T h i n  i n t e r b e d s  of s a n d s t o n e s ,  

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

the bottom of the sequence. The top of the Rhondda 

has not been observed b u t  approximately 500 metres of 

exposed section ex i s t s  within the Mount Klappan 

property. I t  i s  interpreted tha t  the Rhondda Sequence 

represents a prograding al luvial  f a n  system over a 

t ransi t ional  coastal-marine environment. 

6.3.2 Structure 

Deformation of sediments within the Mount Klappan 

property i s  the r e su l t  of two regimes of non-coaxial stress 
which d i f f e r  in the intensi ty  of t he i r  e f f ec t  on the 

s t ra t igraphic  package. The dominant structural  features are 

the Beirnes Synclinorium and the parallel  Nass River 

Antic1 inorium which trend northwest t o  southeast. These 

major folds and a l l  associated structures r e su l t  from the 

dominant deformational phase (Dl). On the Mount Klappan 

property the synclinorium axis can be observed in the 

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

feature. Smaller folds  on bo th  sides of the synclinorium 

have axes t h a t  dip toward the synclinorium axis.  The 

adjacent major anticlinorium i s  not so clear ly  discerned as 

i t  i s  defined solely by the alignment of subordinate folds in 

the less competent Malloch s t r a t a .  

Across the Mount Klappan property both outcrop and 
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d r i l l i n g  information indicate a s t ructure  comprised of 

south-westwardly dipping fold and th rus t  f au l t s  tha t  are a l l  

par t  of the 01 regime. The secondary deformation ( 0 2 )  

produces primarily low ampli tude,  long wavelength f o l d s  

t rending northeast - southwest. These are superimposed on 

the F 1  folding, producing a ser ies  of plunge reversals 

averaging 8 t o  10 degrees t o  the northwest and southeast. 

Cleavage i s  associated w i t h  both f o l d  patterns.  The  

F1 cleavage is  pervasive and well developed i n  a l l  f ine  

grained l i thologies .  I t  has been observed in d i f fe ren t  areas 

e i the r  as axial p l a n e  divergent or convergent, trending 

generally a t  135 degrees. Cleavage related to  the F2 folding 

may also be convergent o r  divergent and trends anywhere from 

030 t o  110 degrees. 

Non-cmpressional s t ructures  are a lso a feature of the 

Mount Klappan area. High  angle normal fau l t s  trending n o r t h  

- s o u t h  and large scale  f racture  zones trending eas t  - west 

have been recorded regionally. These may have resulted from 

reactivation by 02 s t resses  of zones of weakness formed 

d u r i n g  D 1  deformation; they may be re1 axation features dating 

from before or af ter  the 02 event; or they may be related t o  

an en t i re ly  separate deformational event. 

6.3.3 Plant Macrofossils and Fossil Fauna 

During the 1984 t o  1986 f i e l d  seasons 1 100 specimens 

of fossi l  f lo ra  and fauna were collected from 590 s i t e s  on 
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the Mount Klappan property d u r i n g  routine traverses and the 

d r i l l  core logging program. The  27 species of fossi l  fauna 

and up t o  25 species of p l a n t  macrofossils collected have 

aided in age determination, paleoenvironmental in te rpre ta t -  

ions,  s t ra t igraphic  delineation and, t o  a l e s se r  ex ten t ,  
detailed s t r a t i g r a p h i c  correlation. The 1984 t o  1986 Fossil 

Location Map in Appendix I documents a l l  collection s i t e s  and 

a complete l i s t i n g  of fos s i l s  with s t ra t igraphic  and 

geographic positions i s  given in Appendix E .  

6.3.3.1 Fossil Evidence for Stratigraphic Age 

Nineteen spec ie s  of p l an t  macrofoss i l s  

previously ident i f ied within the Klappan and Malloch 

Sequences on the Mount Klappan property were dated as 

Lower Cretaceous on the basis o f  f l o r i s t i c  comparisons 

with other western Canadian Lower Cretaceous format- 

ions w i t h  similar collections (Table 6.3).  During the 

1986 f i e l d  season an additional four species were 

ident i f ied from the Klappan Sequence and each o f  these 

species i s  present in a t  l e a s t  f o u r  other Lower 

Cretaceous coal-bearing formations in western Canada. 

An age ambiguity i s  present a t  the Klappan- 

Spatsizi contac t  zone where limited Lower Cretaceous 

plant species and abundant Jurassic-Cretaceous marine 

fauna co-exi s t .  Age d a t i n g  confidence increases, 

however, towards the middle and upper Klappan Sequence 

where there i s  a marked increase in p l a n t  species 
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diversi ty  and numbers (Table 6.4). For th i s  reason, 

the Jurassic-Cretaceous contact,  previously placed a t  

o r  near the Spatsizi-K1 appan contact zone, remains 

unchanged. 

6.3.3.2 Fossil Distribution and Limitations as Index 

Fossi ls  

During the 1986 f i e l d  season an additional 

624 specimens were collected a t  255 s i t e s ,  including 

a l l  documentation made from d r i l l  core, bringing the 

total  specimen and collection s i t e  t o t a l s  t o  1 100 and 

590 respectively. Despite the increasing data and 

s t ra t igraphic  control,  few individual species are 

believed t o  be true index f o s s i l s ,  except on a 

localized basis.  A few key trends of fossi l  groups, 

no ted  in  1985, have been confirmed by f u r t h e r  

collection. 

To d a t e ,  the S p a t s i z i  Sequence remains 

the only Mount Klappan s t r a t a  t o  be characterized by 

the presence of lytoceratid ammonites and t o  lack 

in-s i tu  p l a n t  f o s s i l s .  Belemnites, previously t h o u g h t  

t o  be re la t ive ly  abundant only within the Spatsizi  

Sequence, have been recently documented in the lower 

Klappan Sequence a t  one location below A seam on Lost 
Ridge and on Repeater Ridge in  the Summit Area. 

T h e  Klappan Sequence con ta ins  the only 
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brack ish  water b iva lves  ( t h e  oyster ,  Ostrea, and 

Modiolus, both o f  which have been found only  i n  the  

lower Klappan Sequence. Ferganoconcha, a l a r g e  f resh  

water b iva lve ,  has been documented f i v e  t imes w i t h i n  

the  upper Klappan Sequence i n  the Lost-Fox N - 0 

interseam, i n  d r i l l  core and i n  outcrop, b u t  a t  no 

o ther  s t r a t i g r a p h i c  o r  geographic l o c a t i o n  on the 

Mount K lappan p r o p e r t y .  The M a l l o c h  Sequence 

cont inues t o  be charac ter ized  by abundant f l o r a ,  w i t h  

23 o f  the  25 species represented, and a l ack  o f  marine 

fauna. The Rhondda Sequence has no marine fauna and 

r a r e  f l o r a .  Tables 6.4 and 6.5 i l l u s t r a t e  the 

s t r a t i g r a p h i c  p o s i t i o n  o f  a l l  species documented on 

t h e  Mount Klappan property.  Given the present 

con t ro l ,  proper ty  wide c o r r e l a t i o n s  on the bas is  o f  

i n d i v i d u a l  species are no t  advisable. Although 

increased data has conf i rmed a few prev ious ly  noted 

f o s s i l  group trends, i t  has a l so  proven t h a t  a number 

o f  seemingly r a r e  species have a wider s t r a t i g r a p h i c  

and geographic d i s t r i b u t i o n  than prev ious ly  throught .  

6.4 Sumni t-Nass-Skeena Area Geology 

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

The Summit-Nass-Skeena Area c o l l e c t i v e l y  conta ins 

approximately 2000 t o  2300 metres o f  exposed Spa ts i z i ,  

Klappan, Mal loch and Rhondda Sequences. Measured type 

sect ions have been es tab l i shed and i l l u s t r a t e d  except f o r  the 
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Klappan Sequence which i s  n o t  e n t i r e l y  exposed i n  the 

Summit-Nass-Skeena Area and i s  bes t  understood i n  terms o f  

d r i l l  core from the Lost-Fox Area. The type sec t ions  are 

thought t o  represent  t y p i c a l  sequences o f  maximum th ickness 

w i t h i n  t h e  Mount K lappan l i c e n c e  boundar ies  a l t h o u g h  

th i cken ing  w i t h i n  the Rhondda Sequence i s  documented toward 

the  south and the  Spa ts i z i  Sequence th ickens northward i n t o  

Spa ts i z i  Wilderness Park. 

The s t r a t i g r a p h i c  sec t i on  represents a coarsening 

upwards megacycle deposi ted du r ing  a major marine regress ion.  

The sequence i s  i n t e r p r e t e d  t o  have been deposi ted i n  

environments ranging from marine d e l t a i c  a t  the base o f  the 

sequence, through d e l t a  p l a i n ,  f l u v i a l  and an a l l u v i a l  fan  

environment a t  the s t r a t i g r a p h i c  top  (Rhondda Sequence). The 

s t r u c t u r e  and s t r a t i g r a p h y  observed in the Sumnit-Nass-Skeena 

Area d i f f e r s  s l i g h t l y  i n  i n t e r p r e t a t i o n  from t h a t  descr ibed 

i n  the 1985 repor t .  

Most o f  the changes are represented by minor movements 

o f  con tac t  boundaries. 

F i r s t l y ,  t he  Malloch-Klappan sequence con tac t  i n  the 

Skeena Area has been ad jus ted  s l i g h t l y  t o  incorpora te  a 

Klappan Sequence t rench excavated t h i s  season on Tahtsedle 

Creek. L i m i t e d  outcrop exposures on the lower south s ide  o f  

Mount Klappan, p rev ious l y  i n t e r p r e t e d  as Mal loch Sequence, 

may a l s o  be Klappan Sequence s t r a t a ,  c o r r e l a t i v e  w i t h  o r  

s l i g h t l y  h i g h e r  i n  s e c t i o n  t h a n  t h e  T a h t s e d l e  Creek 

exposures. Th is  observat ion i s  based on numerous s p o i l  
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occurrences on the south side of Mount  Klappan, although an 

extensive mapping and trenching program i s  required t o  

determine the thickness of seams and the extent t o  which 

seams are repeated by folding. 

A detailed measured section of the east  side of Nass 

Lake has resulted in a s l i gh t  adjustment o f  the Malloch- 

Klappan contac t  in t h i s  region as well, result ing in the 

inclusion of 3 trenches, previously interpreted as Malloch 

Sequence, within Klappan Sequence boundaries. 

The Rhondda-Mall och "contact zone" described in the  

1985 report has been re-interpreted as well. A l t h o u g h  the 

environments o f  deposition are t ransi t ional  between the two 

sequences, the continuity of the f i r s t  conglomerate greater 

than 10 metres in thickness a t  the  base of the Rhondda, makes 

t h i s  1 i tho1 ogical marker mappable by ai rphoto interpretat ion 

and groundwork. The contact zone between the Spatsizi  and 

Klappan Sequences has been retained as no s ingle  d i s t i n c t  

l i thological marker with which t o  delineate the boundary 

between these sequences i s  present. 

The Spatsizi-Klappan contact in the northwestern Nass 

Area has been adjus ted  s l igh t ly  in order t o  include trench 

TRC85010 (C/C+R = 3.16/4.50) i n  the Klappan Sequence instead 

of the Spatsizi  Sequence. The marine nature of the lower 

Klappan Sequence has been reinforced by several d r i l l  holes 

imnediately north of the Lost-Fox resource area (par t icu lar ly  

DOH 86-020, 86-028 and 86-0381, and by the stratigraphy of 

the northern S u n i t  Area. Therefore, the interpretat ion of 
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t he  s t r a t a  con ta in ing  t h i s  t rench as S p a t s i z i  Sequence, 

s t r i c t l y  on t h e  b a s i s  o f  i t s  mar ine  n a t u r e  i s  n o t  

d e f i n i t i v e  and the observat ion t h a t  the the S p a t s i z i  Sequence 

i s  e s s e n t i a l l y  non coal -bear ing i s  s t i l l  t rue .  

A m a j o r i t y  o f  the nor thern  Summit Area (recommended 

f o r  re l inqu ishment )  i s  considered t o  be v i r t u a l l y  barren o f  

any coal seams grea ter  than 1.0 metres t h i c k .  Th is  

assessment i s  made on the bas is  o f  extens ive t raverses  i n  

areas o f  e x c e l l e n t  outcrop exposures. A l l  p rev ious l y  

documented occurrences o f  s p o i l  were excavated and found t o  

be t h i n ,  d i r t y ,  l a t e r a l l y  d iscont inuous coal o r  carbonaceous 

mudstone. 

The most s i g n i f i c a n t  s t r u c t u r a l  r e - i n t e r p r e t a t i o n s  

were based on an ex tens ive  b r i t t l e  deformat ion study 

u n d e r t a k e n  i n  t h e  Summi t -Nass -Skeena  A r e a .  The 

pre-complet ion r e s u l t s  o f  t h i s  study are summarized i n  

Sec t ion  6.4.5. 

6.4.2 Summit Area 

6.4.2.1 Spa ts i z i  Sequence 

A maximum o f  200 metres o f  Spa ts i z i  Sequence 

s t r a t a  i s  present  w i t h i n  the Mount Klappan l i c e n c e  

boundary i n  the northwestern S u m i t  Area a1 though 450 

metres o f  sec t ion  have been measured (OTC85015) 

southwest o f  Repeater Ridge. Th is  sequence i s  

predominant ly a f i n e  gra ined marine coarsening upwards 

megacycle w i t h  a s i l  t s tone  and mudstone t o  sandstone 

r a t i o  o f  (1.9:11. - 51 - 



Six well developed coarsening upwards  cycles, 

found predominantly in the upper half of the uni t ,  are 

15 t o  45 metres in thickness. They consis t  of thinly 

interbedded o r  laminated, rippled s i l  tstones and dark 

grey mudstone over1 ain by 1 aminated, frequently 

bioturbated and rippled s i l  tstones. Fine grained 

sandstone interbeds increase towards the overlying 

capping sandstones. Minor rip-up c l a s t s ,  abundant 

bivalves and low angle planar cross beds are features 

commonly associated with the sandstone topping each 

coarsening upwards cycle. Coal and carbonaceous 

mudstone a re  v i r tua l ly  absent i n  t h i s  sequence 

a1 t h o u g h  l a t e ra l ly  discontinuous mudstone i s  local ly  

developed i n  some exposures. 

S i x  b iva lve  hor izons ,  a l l  found wi th in  

coarser grained l i tho logies ,  are present, and only 

one very minor plant horizon has been documented. The 

brackish water oyster, Ostrea, and marine bivalves, 

such as Acesta, Hypoxytoma and Buchia concentrica are 

a common Summit Area, Spatsizi  Sequence fauna l  

assemblage. The l a t t e r  species has been dated as 
Upper J u r a s s i c  (Lower Kimmeridgian) by S te l ck  

(personal comnunication). 

The  Spatsizi-Klappan contact i s  considered 

t o  be gradational over up  t o  200 metres in the Summit 

Area. The lack of precision possible in delineating 

t h i s  boundary i s  a function of the t ransi t ional  

marginal marine t o  marine n a t u r e  o f  the  upper 



Spatsizi-lower Klappan Sequence strata and a lack of 

d i s t inc t ive  marker horizons present in the boundary 

area in the Sumnit region. Whereas a 10 t o  15 metre 

conglomerate capping the Spatsi zi Sequence has been 

used in the past t o  mark the Spatsizi-Klappan contact 

i n  the region to  the north and eas t  of the B.C.R., 

t h i s  u n i t  i s  absent  in  the  Summit Area. T h e  

gradational contact i s  t h u s  recognized where -- in-situ 

plant f o s s i l s  become abundant a n d  s t r i c t l y  marine 

fauna decrease in significance. These paleontological 

t rends co inc ide  w i t h  a marked decrease  in  the 

prominent cyc l ic i ty  of coarsening upwards sequences as 

well as a marked decrease in the coarse t o  f ine  

l i tho logies  r a t io ,  and the coal and carbonaceous 

mudstone occurrences. 

6.4.2.2 Klappan Sequence 

Most of the Summit Area i s  underlain by 

Klappan Sequence sediments which a re  interpreted to  

reach a maximum thickness of 300 t o  900 metres 

although no single outcrop exposure exceeds 150 metres 

i n  thickness. The informal subdivisions adapted in 

1985 on the basis of coal thickness and quality,  

foss i l  content, sedimentary s t ructures  and, t o  a 

lesser  extent, l i thotypes,  have been retained. Unit 

boundaries are subjective and t rans i t iona l .  

The lowermost 100 t o  200 metres o f  the 

Klappan Sequence i s  exposed in a l l  of the northern 
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Summit Area n o r t h  o f  Marshal l -Layton Ridge and the 

Sumnit South Area. It was in te rsec ted  i n  the lower 

h a l f  o f  DDH83003 loca ted  i n  Summit South and i n  

DDH82007 on the B.C.R., adjacent t o  the Mount Klappan 

a i r s t r i p .  A s i m i l a r  package was in te rsec ted  i n  the  

Lost-Fox diamond d r i l l  holes DDH86028 and DDH86038, 

both l oca ted  i n  the prepara t ion  p l a n t  area j u s t  south 

o f  the  B.C.R. The sedimentological  and paleonto- 

1 og ica l  s i m i l  a r i  tes  between the Lost-Fox lower K1 appan 

Sequence s t r a t a  and the  lower u n i t  o f  the Summit Area 

i n d i c a t e s  t h a t  these u n i t s  may be s t r a t i g r a p h i c  

equiva lents .  

L i t h o l o g i c a l l y ,  the u n i t  i s  charac ter ized  by 

50 t o  70 percent t h i n l y  i n te rca la ted ,  grey t o  black,  

h i g h l y  burrowed mudstones and s i l  tstones w i t h  l esse r  

amounts o f  s a l t  and pepper t o  grey, medium t o  f i n e  

gra ined sandstones. L e n t i c u l a r ,  d iscont inuous c h e r t  

pebble and granule conglomerates up t o  f o u r  metres 

t h i c k  e x i s t  l o c a l l y .  Thin, genera l l y  discont inuous, 

d i r t y ,  p y r i t e - r i c h  c o a l  seams may be f o u n d  i n  

assoc ia t ion  w i t h  f i n e  gra ined sediments a1 though they 

do n o t  exceed one metre i n  th ickness i n  any exposures 

i n  nor thern Sumnit, no r th  o f  the Marshal l -Layton Ridge 

Area. 

Th is  sequence i s  i n t e r p r e t e d  as marginal 

marine on the bas is  o f  the l i m i t e d  number and ex ten t  

o f  p y r i t i c  coal seams, a predominance o f  graded beds 

and gradat ional  contacts  w i t h  very minor scours and 
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r i p -up  c l  asts,  occasional  moderately low angle p lanar  

cross bedded, c lean sandstone u n i t s  g rea te r  than 25 

metres t h i c k ,  and most s i g n i f i c a n t l y  by the  f o s s i l  

content .  Th i s  sequence i s  charac ter ized  by an 

abundance o f  t u r r i t e l l  i d  gastropods, marine b iva lves ,  

belemnites and a h i g h  inc idence o f  burrows i n c l u d i n g  

Helminthopsis,  a shal low marine i n d i c a t o r .  P l a n t  

f o s s i l s  are very low i n  number and species d i v e r s i t y  

w i t h  respec t  t o  the  remainder o f  the Klappan Sequence. 

No f r e s h  water fauna has been documented, e i t h e r  i n  

d r i l l  core o r  i n  outcrop, f o r  t h i s  u n i t .  

The middle Klappan Sequence, exposed i n  the  

Marshal l -Layton Ridge and V a l l e y  area and i n  Summit 

South, and i n t e r s e c t e d  i n  the  upper p a r t  o f  DDH83003 

( l o c a t e d  i n  Summit South), i s  be l ieved t o  reach a 

maximum th ickness o f  200 t o  250 metres based on a 

composite sec t i on  measured on Marshal l -Layton Ridge 

(F igu re  6.3). I t  grades upward from under l y ing  s t r a t a  

and i s  d i s t i ngu ished  from the l a t t e r  by the presence 

o f  t h i c k ,  cont inuous coal  seams. 

L i t h o l o g i c a l l y ,  the f i n e  gra ined p o r t i o n  o f  

t h i s  u n i t  i s  charac ter ized  by t h i n l y  interbedded, 

o f t e n  r i p p l e d  t o  laminated, brown t o  dark grey o r  

orange weather ing s i l  ts tone,  grey t o  black,  commonly 

carbonaceous mudstone, and f i n e  gra ined sandstone. 

Burrowing, i n c l u d i n g  Helminthopsis  i s  l e s s  common than 

i n  the lower u n i t .  Orange and b lack co lou r  banding 

r e s u l t i n g  i n  a " t i g e r - s t r i p e d "  appearance i s  bes t  
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exhibited in the vicini ty  of TRC85001. Fine grained 

packages, which rarely exceed 25 metres in total  

thickness, const i tute  u p  t o  50 percent of the en t i r e  

u n i t .  

I n  contrast  t o  the f ine  grained packages, 

sandstone uni ts  may be as thick as 75 metres. They 

are l i g h t  t o  medium grey, frequently iron stained and 

they commonly display medi urn t o  1 arge sca1.e tabu1 a r  

and t r o u g h  cross beds. Measured section OTC84009 

i l l u s t r a t e s  pebble lags and basal scouring, features 

rarely observed in the limited outcrop exposure. 

These thick-bedded t o  massive,  medium grained 

sandstone units frequently cap and underly numerous 
coal seams up  t o  4 metres thick. Pyrite content in 

the coal i s  very low. 

The middle Klappan Sequence in the Sununit 

Area i s  interpreted t o  have formed in a t ransi t ional  

lower t o  uppe r  delta plain environment with only a 
minor f luvial  influence near the t o p ,  where i t  i s  

t ransi t ional  in to  the  upper Klappan Sequence. this 

interpretat ion i s  supported by the la te ra l  extent and 

thickness of coal, moderate scouring and erosional 

contacts, abundant r ipple  and trough cross beds, 

moderately clean sandstones often greater t h a n  25 

metres in thickness, an abundance of shale and 

s i l t s t o n e  units 5 t o  25 metres thick,  and by fossi l  

con ten t .  



Paleontologically, t h i s  uni t  i s  characterized 

by approximately 20 species of plant f o s s i l s  and a 

similar number of predominantly marine bivalves. A 

s ingle  brackish water oyster, Ostrea, i s  commonly 

present. The fresh water bivalve, Ferganoconcha, a1 so 
present higher i n  the Klappan Sequence, i s  present in 

middle Klappan s t r a t a  in the Lost-Fox Area b u t  i t  has 

not been found in the Summit area to  date. Gastropods 

and belemnites are absent. The fossi l  content of t h i s  

uni t  r e f l ec t s  the predominantly brackish t o  marine 

influence indicative o f  this environment. 

The  upper Klappan Sequence, which i s  150 t o  

200 metres thick or more in the Lost-Fox Area i s  not 

present in the Sumni t  Area b u t  i s  well represented by 

outcrop and d r i l l  core on Lost Ridge. I t  has a 

gradational contact w i t h  the middle Klappan Sequence. 

This u n i t  may have been deposited in a t ransi t ional  

upper del ta  plain-fluvial  environment as i t  grades 

upwards into the fluvial  Malloch Sequence which i s  not 

exposed in  the Summit Area. 

A1 t hough  the seams and stratigraphy in Summit 

S o u t h  resemble those of the lower Klappan Sequence on 

Lost Ridge, a d i r ec t  correlation o f  seams i s  not  y e t  

a t ta inable  w i t h  present da ta .  With a horizontal 

s t r a t i g r a p h i c  d i s t a n c e  of g r e a t e r  than t h r e e  

kilometres separating these two anthracite bearing 

areas,  the poss ib i l i ty  of facies  changes cannot be 

ignored. Using the same naming convention as on Lost 
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Ridge only imp1 ies  tha t  the stratigraphy i s  t h o u g h t  to  

be of lower t o  mid Klappan Sequence. 

6.4.2.3 Coal Seam Development 

6.4.2.3.1 Klappan Sequence 

The Summit Sou th  Area, and  t o  a 

lesser  extent,  Marshall Ridge, Layton Ridge 

and the cirque s o u t h  of Repeater Ridge 

continue t o  be of greatest i n t e re s t  in the 

Summit Area. Summit South offers  favorable 

structural  conditions and relat ively thick 

1 ateral  ly  extensive coal seams. Marshal 1 and 

Layton Ridges expose many anthracite seams 
b u t  due t o  the structural  complexity seam 

tracing i s  problematic. Caribou Cirque south 
of Repeater Ridge appears promising i n  t h a t  

i t  contains a seam of greater than 2.5 metres 

thickness and  has a v i t r i n i t e  reflectance o f  

5.2 with 40% a s h  (TRC86030). 

In total  64 hand trenches have 

been excavated t o  date, 7 in the 1986 f i e l d  

season (Table 6.6).  Seam tracing i n  the 

Sumnit South  Area has led to  a much c learer  

understanding o f  t he  pos i t i on  of seams 

between trenches. Two diamond d r i l l  holes, 

DDH83003 and DDH82007, both d r i l l ed  in the 

Summit Sou th  Area intersected a total  o f  7 

d i s t i nc t  coal horizons. 
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Year 

1981 

1982 

1983 

Trench 

81007 

81008 

82035 
82039 

83048* 

83049 

83051 
83052 

83054 
83055 

83056 
83057 

83058 
83059 

83060 

83061 
83062 

83063 
83064 

83065 

83066 
83067 

83074 

Table 6.6 

SUMMIT AREA TRENCH SUMMARY 

C/C + R 
( m )  

3.98/4.97 

3.07/4.45 

3.29/3.48 
6.36/7.72 

6.60/7 .OO 

0.87/1.37 

1.36/1.47 
3.50/3.50; 4.83/5.20 

1.71A.91 

2.32/2.74 
1.92/2.32 
1.93/2.54 

5.33/5.68 
0.91/1.13; 1.89/2.27 

7.68/9.24; 0.90/0.90 

1.40/1.90 
1.79/1.89 

0.00/4.20 
0.50/0.70 

0.08/0.08 

6.18/7.02 
1.10/1.81 

1.53/2.95 

Sequence 

K1 appan 
K1 appan 

Klappan 
K1 appan 

K1 appan 
K1 appan 
K1 appan 
K 1  appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K 1  appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
Klappan 

* r e t r e n c h e d  (85003) t h e r e f o r e  no t  i n c l u d e d  i n  ave rage  coa l  seam 
thickness 
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T a b l e  6.6 

C o n t ' d  

SUMMIT AREA TRENCH SUMMARY 

Year Trench C/C + R 
( m )  

1983 ( c o n t ' d )  83075 3.15/3.25 

83078 0.60/0.60 

83079 0.70/0.70 

83080 0.50/0.50 

83081 0.80/0.80 

83089 0.15/0.15 
83090 3.75/4.85 

1984 84001 

84002 

84008 
84009 

84013 
84016 

84017 
84020 

84021 

84022 
84023 
84024 

84025 

84026 

84027 
84028 

84029 
84030 

0.80/0.80 

0.75.0.75 

0.54/0.80 

0.4w0.48 
0.72A.55 

0.59/2.13 
0.85/0.86 

1.53/2.91 
0.82/0.97 

2.55/2.65 

1.20/1.44 
0.75 /O .7 5 
0.89/1.72 
1.63/1.83 

2.69/3.32 
0.75/1.58 

2.52/2.88 

0.32/0.43 

Sequence 

K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K 1  appan 

K1 appan 
K1 appan 
Klappan 
K1 appan 
Klappan 
K1 appan 
K1 appan 
K1 appan 
K 1  appan 
K1 appan 
K1 appan 
K1 appan 
K 1  appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
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T a b l e  6.6 

Cont 'd  

Year 

1985 

1986 

SUMMIT AREA TRENCH SUMMARY 

Trench C/C + R 
(rn) 

85001 

85002 
85003+ 

85005 

85009 
85011 

85012 

85019 

85020 
85021 

1.22/2.27 

4.37 /4.37 
0.72/0.72 

1.06/1.23 

1.44/2.47 
2.44/3.00 

1.87/2.52 

1.30/1.50 

1.30/1.06 
1.39/1.63 

86019 1.27/1.39 

86030 2 .47/2.18 
86031 1.46/1.59 

86033 1.36/1.45 

86034 0.96/1.16 
86035 2.16/3.15 

Sequence 

Klappan 
K1 appan 
K1 appan 
K1 appan 
Klappan 
K1 appan 
K1 appan 
K1 appan 
K 1  appan 
K1 appan 

K1 appan 
Klappan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 

Note: TRC86032 w i t h  a C/C+R = 0.60/0.62 was logged for the purpose of  
seam t r a c i n g  b u t  i s  not  i n c l u d e d  i n  above due t o  i n s u f f i c i e n t  
coal  thickness. 

+ re1 ogged trench 83048 
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A s i m i l a r  seam naming convent ion 

has been used i n  the  Summit Area as on L o s t  

Ridge b u t  does not  y e t  imp ly  seam c o n t i n u i t y  

between the two areas. Based on ava i l ab le  

s t r a t i g r a p h i c  data, though, i t  has been 

determined t h a t  the Summit South Area i s  

equ iva len t  i n  age t o  the  lower  p o r t i o n  o f  the 

K1 appan Sequence. O i  amond d r i l l  ho le  DOH83003 

i n te rsec ted  6 seams w i t h  aggregate t r u e  

th ickness  o f  10.42 metres over an i n t e r v a l  

th ickness o f  126.61 metres. These seams have 

been named Ph' ,  G ' ,  G l ' ,  F', E ' ,  0 ' ,  and C ' .  

O i  amond d r i  1 1  h o l e  OOH82007 

l oca ted  near the  a i r s t r i p ,  i n te rsec ted  f o u r  

seams designated as E', 0 ' ,  C ' ,  and B '  (Table 

6.7). They have a t o t a l  t r u e  th ickness o f  

8.36 met res  o v e r  an i n t e r v a l  o f  78.66 

metres. 

6.4.2.4 St ruc tu re  

Summit Area s t r a t a  have been folded, and t o  a 

minor extent ,  f a u l t e d  dur ing  a t  l e a s t  two d i s t i n c t  

phases o f  non-coaxial compression r e s u l t i n g  i n  f o l d  

p a t t e r n s  t e n d i  ng n o r t h w e s t - s o u t h e a s t  ( F 1 )  and 

nor theast  - southwest (F2). This pa t te rn  i s  a lso 

recognizable on a reg ional  sca le throughout the Mount 

Klappan proper ty .  Pronounced eas t  - west t rends, 
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Table 6.7 

Sumnary o f  S u n i t  Area 
D r i l l e d  Seam In te rsec t i ons  

D r i l l  
Hole 

82007 

83003 

Seam** 

E '  

0 '  

C '  

B' 

Ph' 

Gu' 

G 1 '  

F '  

E '  

0 '  

C' 

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

(m) 

19.19 - 23.10 

57.14 - 59.85 

81.26 - 81.71 

96.56 - 97.85 

I n  casing 

40.30 - 42.05 

44.80 - 48.00 

80.59 - 82.74 

86.94 - 87.16 

126.95 - 128.24 

137.68 - 139.10 

Seam True 
Thickness 

(m) 

3.91 

2.71 

0.45 

1.29 

0.47 

1.72 

3.20 

2.15 

0.22 

1.26 

1.40 

Interseam 
True 

Thickness 
(m) 

33.85 

21.41 

14.85 

27.34 

2.71 

32.59 

4.20 

39.79 

9.15 

Coal (m)/ 
Coal + Rock 

2.13/3.91 

1.95/2.71 

Coal Loss 

0.80/1.29 

0.97/0.47* 

1.05/1.72 

1.93/3.20 

Coal Loss 

Coal Loss 

1.06/1.26 

1.09/1.40 

* Spudded i n t o  seam, coal  unconsol idated and represents a minimum thickness. 
** Seam designat ions are subject  t o  conf i rmat ion  by f u t u r e  d r i l l i n g .  



i n t e r p r e t e d  as being un re l a t ed  t o  D 1  a n d  D2 

deformational events, are local ly  d i s t inc t .  

An  equal area plot of poles t o  bedding planes 

i n  the Summit Area demonstrates three prominent fold 

direct ions (Figure 6 . 4 ) .  The sca t t e r  of points ( n  = 

696) does not allow graphical determination of F1 or 

F2 average plunges b u t  Figure 6.5 c lear ly  exhibi ts  a 

shallow plunge, 2 t o  5 degrees for  the eas t  - west 

t r end ing  fold direction. 

Regional F1 folds  are typically upright t o  
overturned to  the north w i t h  a shallow southeasterly 

plunge of 5 t o  6 degrees. Axial planes commonly d i p  

steeply t o  moderately t o  the southwest w i t h  northern 

fold limbs generally steeper than southern limbs. I n  

incompetent l i thologies ,  where fold s ty l e s  are t igh ter  

and of higher amplitudes, plunges may local ly  steepen 

t o  28 degrees. 

Second phase folds  which typical ly  trend 

northeast - southwest are of limited extent throughout 

most of the Summit region, b u t  are s ignif icant  local ly  

a t  the eas t  end of Marshall Ridge and in Summit South, 

southwest of DDH83003. Plunges appear t o  be shallower 

than those measured on F1 st ructures ,  although t h i s  

observation may be biased by the competency of the 

strata in which they are contained. Axial planes dip 

moderately t o  steeply in e i ther  a northwest or 

southeast direction. Both  have been observed in 

Summit south .  
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Small scale localized fault ing associated 

with D 1  or  D2 compressional events i s  o f  minimal 

significance. Dextral s t r ike-s l ip  and normal fau l t s  

w i t h  displacements of l e s s  than 10 metres have been 

observed. 

Thrust fault ing i s  believed t o  be of a 
smaller scale t h a n  previously interpreted. The thrust 

f a u l t  or iginal ly  drawn west of Marshall Ridge a n d  

extending t h r o u g h  Repeater Valley has been reinter-  

preted as a syncline trending 103 degrees and plunging 

20 degrees t o  the southeast. Well developed axial 

planar cleavage which fans from near vertical  in the 

core t o  15 degrees on the limbs supports t h i s  

interpretat ion.  

The low angle thrust f au l t  in Summit South 

has been reinterpreted as a broad ant ic l ine west of 

TRC83060, a1 though outcrop exposure i s  very poor. 

Where th i s  thrust t race f a l l s  between TRC83052, 

TRC83054, and TRC85011, recently collected data 

suggests tha t  a se r ies  of t igh t ly  folded, overturned, 

northwest and southeast plunging ant ic l ines  of F 1  

generation ex is t .  Axial planes d i p  southeast with 

fold vergence t o  the northeast. 

A shallowly southeast dipping thrust has been 

observed on  Repeater Ridge w i t h  a n  i n f e r r e d  

displacement of tens of metres. T h i s  localized 

feature exhibits t igh t ly  hinged drag folds with axes 
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perpendicular t o  the direction of movement of the 

thrust sheet. Drag folds  indicate the  area of 
s l  ippage b u t  d i sappear  1 a teral  l y ,  possibly i n t o  planar 

s l i p  w i t h  very l i t t l e  apparent  disturbance. Maximum 

amplitude of the drag folds  i s  approximately 25 

metres. 

6.4.3 Nass Area 

6.4.3.1 Spatsizi  Sequence 

The Spatsizi  Sequence, which i s  exposed only 

in  the northwest corner o f  the Nass licence blocks,  i s  

the lowest s t ra t igraphic  uni t  which outcrops on the 

Mount Klappan property.  Al though only 100 metres of 

middle t o  upper Spatsizi  Sequence s t r a t a  are exposed 

i n  the Nass Area, the to ta l  sequence thickness i s  

probably up t o  900 metres or greater ,  based on 
Spatsizi  P a r k  exposures. 

On the basis of features noted property-wide, 

such as a highly divers i f ied marine fauna, a total  

absence of in-s i tu  plant f o s s i l s ,  and the general 

coarsening upwards trend o f  the s t r a t a ,  the sequence 

i s  interpreted t o  have been deposited during a marine 

regression which continued t h r o u g h  Lower Cretaceous 

time. Bivalve and  plant hash, minor large fossi l  

logs, l imited carbonaceous zones, very thin coal 

development and  a predominance of low angle cross- 

bedded sandstones a t t e s t  to the coastal processes in 
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e f f e c t  during deposition of the uppermost Spatsizi  

Sequence. 

Lithologically,  t h i s  sequence i s  characteriz- 

ed by a generally coarsening upwards trend of inter- 

bedded, f ine  grained, wave rippled, medium t o  l i g h t  

grey sandstone containing abundant marine fauna and 

dark grey, laminated, s i l t s tone  and mudstone with 

l e s se r  amounts o f  massive t o  channelled cher t  pebble 

conglomerate. 

The prominent cyc l ic i ty  of two t o  forty metre 

coarsening upward cycles, the presence o f  massive t o  

trough cross-bedded and occas iona l ly  channel led 

conglomerate, and a f ine t o  coarse sediment r a t i o  of 

approximately 1.9:1, are key features o f  the sequence 

observed elsewhere on the property b u t  not a l l  evident 

i n  the Nass Area due  t o  limited exposure. A number of 

diagnostic features of the Spatsizi-Klappan contact 

zone area such as crudely oriented fossi l  logs,  low 

angle cross-bedded sandstones, minor carbonaceous 

mudstone and very thin coal seam development, and 

plant and bivalve hash are also absent in the limited 

Nass Area Spatsizi  Sequence outcrops. 

Due t o  the t r a n s i t i o n a l  na ture  of the 

marginal marine t o  marine upper Spatsizi-lower Klappan 

Sequence strata,  a 200 metre gradational boundary i s  

i n t e r p r e t e d  t o  be p re sen t  between these two 
sequences. 
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6.4.3.2 Klappan Sequence 

The Klappan Sequence, which gradationally 

overl ies  the marine Spatsizi  Sequence, i s  the main 

coal-bearing u n i t  o f  the Mount Klappan property. I t  

outcrops in the Klappan River and Nass Lake valleys 

and on lower Helm Creek. The abundance of  vegetated 

cover in the valleys l imi t s  the thickness o f  measured 

sections. A 225 metre section of uppermost Klappan 

has been measured eas t  of Nass Lake (OTC86004) and a 

90 metre section of s t r a t a ,  interpreted t o  be middle 

Klappan Sequence, i s  exposed on  Clyde Creek 
(OTC86003). No lower Klappan Sequence sediments are 

exposed i n  the  Nass Area although t h e y  a r e  

interpreted t o  ex i s t  in the Nass Lake and Klappan 

River valleys. 

Lithologically, the sequence i s  dominated by 

poorly developed, 10 t o  30 metre fining upward and 

coarsening upward sequences of discontinuous chert  

pebble conglomerate, thinly bedded, rippled, and 

occasionally channel1 ed sandstone, thinly laminated 

orange t o  grey weathered s i l  tstone,  laminated dark 

grey mudstone and coal. 

The middle Klappan Sequence Clyde Creek 

section lacks the marine bivalves and belemnites w h i c h  

are more commonly found i n  the lower Klappan Sequence, 

b u t  i t  i s  characterized by abundant plant fo s s i l s ,  

par t icu lar i ly  Nilssonia tenuicaulis. This fern i s  
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also dominant adjacent t o  t h i c k  coal seams in Summit 

South. Horizontal burrows are abundan t  in the  f iner  

l i thologies .  Four correlateable  coal seams up t o  2.16 

metres thick exis t  in  the Clyde Creek s t r a t a .  

Sedimentological f e a t u r e s  of the upper 

Klappan Sequence are best exhibited in the measured 

section OTC86004, located e a s t  of Nass Lake. This 225 

metre exposure consis ts  of dominantly orange t o  buff 

weathered sandstone, minor discontinuous chert  pebble 

conglomerates up t o  10 metres thick, and packages of 

orange t o  grey weathering, thinly laminated, mudstone, 

coal and s i l t s tone  which weather in patterns similar 

t o  the " t ige r  s t r ipes"  on Summit South and Lost Ridge. 

The f ine  grained (mudstone and s i l t s tone )  t o  coarse 

grained (sandstone) r a t i o  i s  approximately 0.5: l .  

Coarsening upwards sequences and fining upwards 

sequences, 1 t o  30 metres thick, are generally poorly 

developed. Plant species are abundant  and diverse. 

Unlike Lost Ridge upper Klappan Sequence s t r a t a  which 

contains several marine sections w h i c h  are ident i f ied  

by the presence of par t icular  marine bivalves, the 
eas t  Nass Lake upper Klappan Sequence section contains 

no marine fauna suggesting tha t  the f luvial  influence 

was f a r  greater than the marine influence a t  t h i s  

location. 

The environmental interpretat ion for  the 

middle and upper Klappan Sequence does not  d i f f e r  

markedly from tha t  of the Klappan Sequence exposed in 
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the Summit Area. The s t r a t a  i s  believed t o  have been 

deposited in a t ransi t ional  upper delta p l a n t  t o  

f luvial  environment. T h i s  in terpretat ion i s  supported 

by the l a t e r a l  e x t e n t  and  th ickness  of c o a l ,  

moderately thick sequences of clean sandstones which 

are commonly r ipple  and t r o u g h  cross-bedded, an 

abundance of 5 t o  25 metre thick shale and s i l t s t o n e  

sequences and by paleontological evidence. 

6.4.3.3 Malloch Sequence 

The Malloch Sequence, which gradationally 

over1 ies the K1 appan Sequence, has 1 imited d i  s t r i  b u t -  

ion within the Nass Area proper although i t  reaches a 
maximum thickness of 950 metres just eas t  of the  Nass 

Lake Area. Thinner exposures u p  t o  400 metres are 

present west of Nass lake. The Malloch Sequence type 

section, considered t o  be the thickest  and most 

typical exposure, i s  represented by Figure 6.6. 

The most diagnostic feature of the Malloch 

Sequence i s  the presence o f  1 t o  10 metre thick 

sandstone and conglomerate channels which are often 

l e s s  than 20 metres in l a t e ra l  extent,  overlain by 

thinly interbedded, f ine  grained l i thologies .  These 

packages comprise 16 d i s t i n c t  channel sequences. Each 

channel sequence i s  defined by the presence o f  an 
act ive channel facies .  Sequences interpreted t o  be 

abandoned channel and flood plain facies  a re  present 

a lso in most cases. 
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The l a t e ra l ly  accreted active channel facies  

i s  characterized by t rough c ross -s t ra t i f ied  and plane- 

bedded, medium t o  f ine  grained sandstones and chert  

pebble conglomerates. Rip-up c las t s ,  chert pebble 

lags and scouring are ubiquitous within t h i s  facies  

and high t o  medium angle planar cross s t r a t i f i c a t i o n  

i s  rare. Logs or log  impressions, t r o u g h  orientation 

and channel morphology demonstrate current direction 

which, f o r  the  14 measurements taken, was consistently 

southwest t o  southeast in orientation. 

Overlying th i s  facies  in section i s  e i ther  a 

sequence i n t e r p r e t e d  t o  be formed by v e r t i c a l  

a c c r e t i o n  i n  a f lood  p l a in  environment or one 

representative of an abandoned channel. The former i s  

characterized by r ipple  cross-laminated or plane- 

bedded argillaceous s i l  tstones and mudstones which 

commonly contain up  t o  15 species of i n t a c t  p l a n t  

f o s s i l s .  The fern Cladophlebis virginiensis  i s  most 

a b u n d a n t  i n  t h i s  f a c i e s .  T h i n ,  l a t e r a l l y  

discontinuous, carbonaceous mudstone bands and coal 

seams l e s s  than  0.5 metres thick may be present. 

The abandoned channel facies  i s  s l igh t ly  

coarser grained than the f lood plain facies .  R i p p l e  

cross-laminated or  planar, f i ne  grained sandstones, 

argi 11 aceous s i  1 tstone and orange-weathered, si deri t i c  

s i l t s t o n e  nodules u p  t o  1.5 metres wide are the 

dominant l i thologies .  In most cases, the s i d e r i t i c  

s i l t s t o n e  uni ts ,  interpreted as "bog irons" are 
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comprised of approximately 30 percent plant h a s h .  

T h i s  facies ,  l ike  the flood plain facies ,  contains up  

t o  15 p l a n t  f o s s i l  spec ie s  and the  c o n i f e r  

Czekanowskia r i g i d a  i s  t h e  dominant spec ie s .  

Typically the active channel facies  have sharp, 

scoured contacts w i t h  the abandoned channel facies .  

In a few cases "bog i ron" r i p - u p  c l a s t s  are present a t  

the base of a channel which incised a uni t  of thin 

bedded argi 11 aceous s i  1 ts  tone with scattered bog iron 

nodules. 

The presence and vertical  d i s t r ibu t ion  of 
these three dominant facies  h a s  been interpreted to  be 

the r e su l t  of deposition within a meandering t o  d i s ta l  

braided system rather than w i t h i n  a d i s ta l  a l luvial  

system as previously suggested. There are three main 

l i n e s  o f  e v i d e n c e  t o  s u p p o r t  t h i s  m o d i f i e d  

interpretat ion.  

F i r s t ly ,  braided stream models typical ly  have 

a much greater range of paleocurrent directions than 

the 80 degree maximum divergence measured a t  13 

ver t ical  positions within the Malloch type section. 

I t  i s  not uncommon f o r  a braided stream t o  have 

paleocurrent directions which d i f f e r  by as much as 180 

degrees. 

In-channel sandstones in a meander model are 

often len t icu lar  and scoured and are generally 

characterized by trough cross-bedding or planar 
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bedding, whereas a bra ided stream channel sand i s  more 

shee t - l i ke  and most o f t e n  d isp lays  p lanar  cross- 

s t r a t i f i c a t i o n .  Wi th in  the  Mal loch type sect ion,  

p lanar  c r o s s - s t r a t i f i c a t i o n  was documented on ly  twice 

compared t o  the  15 occurrences o f  t rough cross-bedding 

o r  plane bedding w i t h i n  channel sandstones. 

The l a r g e r  percentage o f  v e r t i c a l  acc re t i on  

deposi ts  ( f l o o d  p l a i n )  compared t o  p o i n t  bar  ( a c t i v e  

channel 1 deposi ts  o f  the  meander model i s  a f u r t h e r  

l i n e  o f  evidence. I f  the  Mal loch Sequence was 

d e p o s i t e d  i n  an end-member b r a i d e d  system t h e  

percentage o f  f l o o d  p l a i n  f i n e s  would be much lower 

than i s  ev ident  i n  the type sect ion.  

The sharp, conformable contac t  w i t h  the 

o v e r l y i n g  Rhondda Sequence i s  a r b i  t a r i l y  marked by the 

f i r s t  appearance o f  a l a t e r a l l y  continuous, mappable 

conglomerate bed grea ter  than 10 t o  15 metres (and up 

t o  35 metres) t h i c k .  

6.4.3.4 Coal Seam Development 

6.4.3.4.1 Spa ts i z i  Sequence 

Thin . d iscont inuous coal seams, 

usua l l y  l e s s  than one metre i n  th ickness, 

o c c u r  a t  t h e  v e r y  t o p  o f  t h e  S p a t s i z i  

Sequence i n  the t r a n s i t i o n a l  con tac t  zone 

w i t h  the  Klappan Sequence. Sediments i n  t h i s  
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sequence a r e  p redominan t l y  mar ine i n  n a t u r e  

and t h e  few observed coa l  seams a r e  n o t  

expected t o  be o f  economic importance. 

6.4.3.4.2 Klappan Sequence 

W i t h i n  t h e  Nass Area a t o t a l  o f  35 

t renches  have been excavated i n  t h e  Klappan 

Sequence r a n g i n g  f rom 0.77 t o  4.47 metres i n  

t h i c k n e s s  (Tab le  6.8) .  The average t h i c k n e s s  

o f  a l l  seams i s  1.82 metres.  

The Clyde Creek area, s i t u a t e d  

approx ima te l y  8 k i l o m e t r e s  west southwest o f  

L o s t  Ridge was concen t ra ted  on d u r i n g  p a r t  o f  

t h e  1986 f i e l d  season. E leven t renches  have 

shown t h a t  t h e r e  a r e  a t  l e a s t  f o u r  coa l  zones 

r a n g i n g  f rom l e s s  than  a metre t o  approx- 

i m a t e l y  3 metres i n  t h i c k n e s s  ( F i g u r e  6.7). 

These seams d i p  g e n e r a l l y  t o  t h e  southwest 

b u t  o u t c r o p  da ta  i s  l i m i t e d  and t h e  c o n t i n -  

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

Problems a s s o c i a t e d  w i t h  t h i s  a rea  i n c l u d e  an 

abundance o f  smal l  s c a l e  normal f a u l t i n g .  

Trench TRC85010, i n t e r p r e t e d  t o  be 

s t r a t i g r a p h i c a l l y  near  t h e  S p a t s i z i / K l a p p a n  

Sequence boundary has a c o a l / c o a l  + rock  

t h i c k n e s s  o f  3.15/4.47 metres.  T h i s  seam 

d i p s  a t  40 t o  50 degrees t o  t h e  sou theas t  and 
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Table 6.8 

NASS AREA TRENCH SUMMARY 

Year 

1982 

1983 

1984 

Trench 

82021 

82022 

83068 

83069 

83070 

83071 

83072 
83073 

83076 

83077 

83082 
83083 
83084 

83085 

83086 
83087 

83088 
83091' 

84003 

84004 
84005* 

84006 

84007 

C I C  + R 
(m) 

3.26/3.57 

1.13/2.60 

0.63/0.86 

0.91 /o .91 
0.67 /O .95 

3.62/3.96 
3.13/3.51 

3.01/3.36 

1.20/1.54 
1.32D.48 

1.00/1.27 

1.13D.50 
0.90/1.59 

0.80/0.90 
1.51/1.96 

0.70/0.80 
1.15/1.50 

3.26/3.57 

1.50/1.50 
0.74/1.39 

2.58/2.95 
1.31/1.46 

0.90/0.90 

Sequence 

K 1  appan 
K 1  appan 

K1 a p p a n  
K1 appan 
K1 appan 
K1 appan 
K 1  appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 

K1 appan 
S p a t s i z i  
K1 appan 
K1 appan 
K1 appan 
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Table 6.8 
Cont 'd 

NASS AREA TRENCH SUMMARY 

Year Trench 

1984 840 10 
( c o n t '  d) 84011 

84012 
84014 
84015 
84018 
84031t 
84032" 

1985 

1986 

C / C  + R 
(rn) 

1.05/1.05 
3.36/3.74 
1.00/1 .oo 
1.95D.16 
1.55/1.70 
1.10/1.68 

0.95/1.09; 0.97/1.00 
1.55/1.82 

85010- 3.1V4.47 
85018 0.73/0.93 

86021 
86022 
86023 
86024 
86025 
86026 
86027 
86028 
86036 

2.16/3.07 
1.52/1.71 
1.08/1.08 
1.06/1.56 
1.00/1.07 
0.97/0.97 
0.7u0.77 
0.94/0.94 
1.09/1.19 

Sequence 

K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
Klappan 
Klappan 

K1 appan 
K1 appan 

K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 
K1 appan 

NOTE : TRCNR86029 w i t h  a C/C+R = 0.32/0.40 was logged f o r  the  purpos 
o f  seam t r a c i n g  b u t  has n o t  been inc luded i n  above due t o  
i n s u f f i c i e n t  coal th ickness . 

re t rench o f  82021 
* re t rench o f  83073 
+ re t rench o f  83071 

re t rench o f  82072 
- re t rench o f  84004 
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now l i e s  within the lowermost par t  o f  the 

Klappan Sequence. Two o t h e r  t r enches ,  

TRC83087 and TRC83088, approximately 2 

kilometres eas t  southeast o f  TRC85010 also 

have a similar coal/coal + rock ra t io .  

The Nass Area should contain the 

complete equivalent section of the Klappan 

Sequence. Due t o  the low percentage o f  

outcrop i n  the Nass and Klappan valleys and 

the lack o f  diamond d r i l l  hole information, 

seam correlations and  an understanding o f  the 

extent  o f  seam development are tenuous. 

6.4 .3 .4 .3  Malloch Sequence 

In the Nass Area t h i n  discontinu- 

ous seams only occur near the very base o f  

the  Malloch Sequence. Five trenches t h a t  

were previously t h o u g h t  t o  be par t  o f  the 

Malloch Sequence in 1985 have been reinter-  

preted t o  be par t  of the uppermost Klappan 

Sequence. General ly  the  basal Ma1 loch 

contains very thin discontinuous coal seams 

and carbonaceous mud which quickly gives way 

to  coarser grained l i thologies  higher in the 

section. 
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6.4.3.5 Structure 

Structural deformation within the Nass Area 

i s  the r e su l t  of two phases of non-coaxial stress. 
The dominant s t ructural  features  resulting from the 

f i r s t  deformational phase I D 1 1  are the Beirnes 

Sync1 inorium and, o u t s i d e  the western property 

b o u n d a r y ,  t he  Nass River an t i c l ino r ium.  T h e  

synclinorium i s  eas i ly  ident i f ied on Beirnes Ridge as 

a shallow d i s h  t rending northwest - southeast within 

competent upper Malloch and lower Rhondda strata.  The 

southerly p lunge  of the structure exposes lower 

Spatsizi  sediments t o  the northwest and Rhondda 

Sequence strata t o  the southeast. East of the 

sync1 inorium axis folds verge northeast with generally 

long shallowly dipping southwest limbs and short 

northeast limbs. West of the axis folds  display a 

southwesterly vergence. See Figure  6.8. In the area 

surrounding the synclinal axis f o l d  styles vary b u t  

tend t o  be upright. One notable exception i s  the 

large scale recumbent folding of the upper Klappan 

strata northeast of Nass Lake. 

S t r a t i g r a p h i c a l l y  u p  s e c t i o n ,  in to .  the  

Ma1 loch Sequence, fold wavelengths generally become 

la rger ,  amplitudes smaller and  there i s  a def in i te  

decrease i n  the occurrence of overturned f o l d  limbs. 

The primary s t ructural  trend i s  130 degrees with 

plunges r a n g i n g  from 14 degrees northwest t o  10 

degrees southeast. Locally plunges can be very 

steep. 
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Thrusting, re la ted t o  the f i r s t  deformational 

event, i s  of minor importance. Two thrust f au l t s  have 

been recognized in the Malloch Sequence, on the 
western and southern boundaries of the Nass Area, each 

d i p p i n g  southwest and each with displacements of tens 

of metres. 

Primary cleavage i s  well developed throughout 

the  Nass Area, p a r t i c u l a r l y  i n  f i n e  gra ined  

l i thologies .  I t  commonly occurs in an axial plane 

convergent or divergent pattern and trends a t  10 

degrees. 

The s e c o n d  d e f o r m a t i o n a l  e v e n t ,  02, 

produced b r o a d ,  open f o l d  s t y l e s  which can be 

ident i f ied  as plunge reversals on primary fo lds .  

Axial trends vary from 90 t o  110 degrees and have been 

traced for  a maximum of 300 metres. 

F2 cleavage i s  evident in many l o c a l i t i e s  

b u t  i s  be t t e r  deve loped  wi th in  s i l t s t o n e s  a n d  

mudstones. I t  i s  axial plane convergent and divergent  

and para l le l s  axial traces.  

S t r ike  s l i p  f au l t s  trending from 10 degrees 

t o  40 degrees e a s t  are believed t o  be associated w i t h  

e i t he r  the second deformational phase or  a l a t e r  

s t ructural  event. Lateral t ranslat ion of sediments u p  

t o  75 metres is common. On a smaller scale,  two se t s  

of minor f au l t s  have been observed, one trending 35" 
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the other a t  approximately 170". Preliminary resu l t s  

from a f a u l t  s t u d y ,  i n i t i a t e d  by K .  Hunter, suggests 

t h a t  there i s  dual movement along some f a u l t  planes in 

the Summit and  Nass regions. Movement appears t o  be 

both normal and s t r i k e  s l i p  in direction and shows 
displacements of anywhere from 2 - 30 metres. Final 

results o f  this study are n o t  ye t  available b u t  will 

be incorporated in to  the 1987 geological report .  

6.4.4 Skeena Area 

6.4.4.1 Klappan Sequence 

Klappan Sequence sediments, w h i c h  conformably 

overly the Spatsizi Sequence, are not  exposed in 

sections greater than 100 metres in the Skeena Area 

and are t igh t ly  folded when present. They are 

interpreted to  reach typical Mount Klappan property 

thicknesses of over 600 metres in the Tahtsedle Creek 

a n d  Skeena River v a l l e y s  on the  b a s i s  of t he  

interpreted s t ra t igraphic  position of the exposed 

sediments in the Tahtsedle Creek gorge. This gorge, 

a t  the headwaters o f  Tahtsedle  Creek, exposes 

approximately 75 metres of upper Klappan Sequence 

strata and contains the on ly  two Skeena Area coal 

seams t h u s  f a r  excavated. 

Li thological l y ,  the upper K 1  appan Sequence 

sediments c o n s i s t  of t h i c k l y  bedded t o  f i n e l y  

laminated, medium grey sandstone in units u p  t o  10 
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metres thick,  orange weathered, thinly laminated, dark 

grey s i l t s tone ,  minor chert pebble conglomerate up t o  

5 metres thick and thin sequences of carbonaceous 

mudstone w i t h  coal s t r ingers  and coal. 

Approximately 8 t o  10 plant macrofossil 

species are abundant ,  predominantly in the finer 

grained l i thologies .  No marine fauna i s  present. 

The  upper Klappan Sequence has a gradation- 

a l  upper contact with the Malloch Sequence. The 

Malloch-Klappan contact zone, which exhi b i t s  features 

of the t ransi t ional  upper del ta  plain t o  f luvial  upper 

Klappan Sequence and the fluvially-dominated Malloch 

Sequence, may be as thick as 200 metres in t h i s  

region. 

6.4.4.2 Malloch Sequence 

The Malloch Sequence, w h i c h  conformably and 

gradationally overlies the Klappan Sequence, has a 

maximum measured thickness of 355 metres i n  the Skeena 

Area, although i t  i s  interpreted t o  exceed 800 metres 
based on measured Malloch Sequences i n  t he  southern 

Nass Area. 

Lithologically, the sequence does not  d i f f e r  

greatly from the measured type section of the Nass 

Area (Figure 6.6) .  Dist inct ly  channelled packages of 

scoured, cl a s t  t o  matrix-supported chert pebble 
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conglomerates f ine  upwards i n t o  trough and planar- 

bedde-d, medium t o  f i n e  grained sandstone,  a n d  

interbedded s i l t s tone ,  f ine  grained sandstone and 

mudstone sequences. These f ine  grained, interbedded 

sequences have sharp, commonly scoured, upper contacts 

which are interpreted to  represent successive channel 

incisions.  Minor coal bands do n o t  exceed 30 cm in 

thickness and are l a t e ra l ly  discontinuous. 

Approximately 10 t o  15 p l a n t  species a re  

abundant and no marine fauna has been documented t o  

date. 

The meandering f luvial  model interpreted for  

the Malloch type section i s  believed t o  apply i n  the 

Skeena Area as well. Active channel facies  of 

conglomerate o r  trough t o  planar-bedded medium grained 

sandstone f i n e  upward t o  f i n e  gra ined ,  t h i n l y  

interbedded floodplain o r  abandoned channel facies .  

These d i s t i n c t  channel / f loodpla in  sequences a r e  

diagnostic features o f  the Malloch Sequences and are 

described i n  detai l  in Section 6.4.3.3. 

A sharp,  conformable upper contact with the 

overlying Rhondda Sequence i s  arbri  t a r i  ly  marked by 

the f i r s t  appearance of a l a t e ra l ly  continuous, 

massive conglomerate i n  excess of 10 t o  15 metres. 
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6.4.4.3 Rhondda Sequence 

Rhondda Sequence sediments, which conformably 

o v e r l y  the  Mal loch Sequence, have a very l i m i t e d  

d i s t r i b u t i o n  throughout the  Mount Klappan proper ty .  

Al though on ly  110 metres o f  sec t i on  i s  measurable on 

the  southeast boundary o f  the Skeena Area, the 

sequence a t t a i n s  a maximum th ickness o f  365 metres a t  

t h e  t y p e  s e c t i o n  one r i d g e  s o u t h e a s t  o f  Mount 

Gunanoot. The v e r t i c a l  d i s t r i b u t i o n  o f  sediments 

w i t h i n  the  type sec t i on  i s  i l l u s t r a t e d  i n  F i g u r e  6.9. 

The basal, conformable con tac t  i s  marked by 

the  f i r s t  appearance o f  a conglomerate i n  excess o f  15 

metres. Although the  sequence i s  g radat iona l  i n  

ennvironment o f  depos i t i on  w i t h  the under l y ing  Mal loch 

Sequence, an a r b i t r a r y  l i t h o l o g i c a l  con tac t  i s  used t o  

de l i nea te  the  boundary s ince  the  basal conglomerate i s  

l a t e r a l l y  continuous and e a s i l y  mappable by a i rpho to  

o r  groundwork. 

L i t h o l o g i c a l l y ,  t he  Rhondda Sequence i s  

c h a r a c t e r i z e d  by t h i c k  u n i t s  o f  t r o u g h  c r o s s -  

s t r a t i f i e d  c h e r t  pebble conglomerate channels w i t h  a 

l e s s e r  amount o f  t rough c r o s s - s t r a t i f i e d  o r  plane- 

bedded medium grained, grey sandstone, a rg i l l aceous  

s i l t s t o n e  and minor carbonaceous mudstone. 

The conglomerate u n i t s  are o f  g rea t  l a t e r a l  

e x t e n t  and c o n s i s t  o f  abundant stacked conglomerate 
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channels w i t h  two predominant fossi l  log or ientat ions,  

some crude pebble imbrication a t  the bot tom of channel 

sequences, high c l a s t  angularity, and poor c l a s t  

so r t ing .  The conglomerates are predominantly cl as t -  

supported with a smaller percentage of matrix- 

supported units. Locally they may be openmict in 

character ( l imited to  absent matrix) indicating very 

rapid deposition. The individual channels, which are 

highly variable in maximum height and l a t e ra l  extent ,  

have scoured bases, rip-up c l a s t s ,  f ining upwards 

cycles and sharp upper contacts with minor f ine 

grained units consisting of thin-bedded, argil laceous 

s i l  tstone and carbonaceous mudstone. Conglomerates 

make u p  t o  70% of t h i s  sequence. 

This sequence has been interpreted t o  have 

been deposited in an al luvial  fan system on the basis 

of the radiating paleocurrent pattern (16 measure- 

ments), the predominance of t rough  cross-bedded or 

h i g h  angle cross-bedded conglomerate facies  and a 

marked, often systematic, c l a s t  s ize  variation w i t h i n  

each conglomerate channel. The fine-grained component 

represents interlobe deposits. 

A1 t e rna t i  vely , conglomerates deposi t e d  in a 
braid plain environment would be characterized by a 
much more gradual c l a s t  s ize  change over the same 

ver t ical  distance, a predominance of horizontally 

bedded, highly imbricate conglomerate, and much higher 

paleocurrent divergences. 
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The conglomerates of the  Rhondda Sequence 

d i f f e r  from those found i n  the S p a t s i z i  Sequence on a 

number of counts.  The pebbles a r e  genera l ly  l a r g e r  

(some up  t o  8 t o  10 cm.) and more angular ,  and the 

units a r e  more ex tens ive ly  channelled and cross  

bedded. I n  addi t ion ,  the Rhondda Sequence has a 

g r e a t e r  frequency of l a r g e  wood logs (commonly 

o r i en ted  p a r a l l e l  or  perpendicular  t o  channels)  and a 

v i r t u a l  absence of the  marine fauna which t y p i f i e s  the  

S p a t s i z i  Sequence. Although p lan t  f o s s i l s  a r e  r a r e  

and poorly preserved, probably owing t o  the h i g h  

energy environment of depos i t ion ,  f i v e  species have 

been i d e n t i f i e d  i n  the f i n e r  grained, i n t e r lobe  

sequence (Table  6.4). 

6.4.4.4 Coal Seam Development 

6.4.4.4.1 Klappan Sequence 

The Skeena Area has a very l imi t ed  

amount of Klappan Sequence exposed b u t  i t  i s  

genera l ly  f e l t  t h a t  the uppermost Klappan 

l i es  w i t h i n  the va l leys  of the area.  Expo- 

su res  of carbonaceous mudstone and minor 

a n t h r a c i t e  seams occur i n  the Tahtsedle  Creek 

area south of Klappan mountain. A s ing le  

t rench i n  this area uncovered a 1.02 metre 

seam (TRC86020) (Table 6 .9) .  
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Year 

1984 

1986 

Table 6.9 

SKEENA AREA TRENCH SUMMARY 

Trench C/C + R 

84019 1.8U3.67 

86020 0.96/1.02 

Sequence 

Klappan 

K 1  appan 

NOTE: I n  1981 s ix  grab samples were taken from coal spoil locations 

for reflectance. 
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6.4.4.4.2 Malloch Sequence 

The Malloch Sequence, exposed in 

i t s  en t i re ty  in the Skeena Area, i s  devoid of 

any seams greater than a metre in thickness. 

These seams tend t o  be d i r ty ,  are of limited 

l a t e r a l  e x t e n t  and a r e  deemed t o  be 

uneconomic. 

6.4.4.5 Structure 

The outcropping of the Rhondda Sequence in 

the Skeena Area i s  due t o  the southeasterly plunging 

Beirnes Synclinorium. The plunge on the major 

s t ructure  has preserved the sequence in the southeast 

a n d  eroded i t  elsewhere on t h e  Mount Klappan 

property.  

The Rhondda and uppermost Malloch Sequences 

are characterized by large broad open folds with low 

angle limbs. Strat igraphical ly  lower in the Malloch 

fold amplitudes increase and overturns or h i g h  angle 

limbs a re  apparent. This change in deformational 

s ty l e  i s  a t t r ibu ted  to  variations in rock competency 

between the conglomerates and f i ne r  sediments. Moffat 

and Bust in  (1983) i n d i c a t e  the presence of a 

"s t ructural  detachment surface" within Gulf 's  Malloch 

Sequence in the Skeena mapping area. 

This open fold s ty l e  i s  observed on the 

ridges east  of the Skeena and suggest the presence of 
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more competent l i tho logies  as m i g h t  be expected in the 

uppermost Malloch Sequence. West of the Skeena, mid 

Malloch s t a t a  i s  represented by an  increase in the 

complexity of fold s ty l e s  down section toward the 

Klappan Sequence. 

6.4.5 Sumnit, Nass, Skeena Area Faul t  S tudy  (Kent Hunter) 

During the 1986 f i e l d  season several hundred f a u l t  

plane a t t i tudes  were measured principally in the central  and 

southern Summit and Nass valley areas,  w i t h  the purpose of 

determining the  o r i e n t a t i o n  a n d  e x t e n t  of b r i t t l e  

deformation. Airphoto l ineat ions and trends were analyzed 

and  o r i en ted  s l i c k e n s i d e  samples c o l l e c t e d  a n d  t h i n  

sectioned. Three prominent f a u l t  directions and s ty l e s  were 

observed. 

Preliminary analysis suggests t h a t  the most consistent 

l ineat ion noted across the property i s  a no r th - sou th  trending 

set of predominantly dip-slip f au l t s  w i t h  an azimuth of 155 

t o  185 degrees and a steep d i p  of 70 degrees west t o  85 

degrees east. Where observed, normal f a u l t  displacement may 

be as large as 18 metres. T h i s  f a u l t  set i s  believed t o  be 

the most recent set  on the property. 

A second common f a u l t  set ,  which i s  believed t o  be cu t  

by the north-south s e t ,  trends northeast t o  southwest with an 

azimuth to  020 t o  035 degrees. This predominantly s t r ike-  

s l i p  f a u l t  s e t  has an average dip of 75 degrees west. 
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Displacements of approximately 30 metres (maximum of 75 m )  

a r e  interpreted on the  basis of a i rphoto  ana lys i s .  

A northwest t o  southeas t  t rending  set  o f  strike-slip 

t o  d ip - s l ip  f a u l t s  w i t h  azimuths of approximately 125 degrees 

has a limited d i s t r i b u t i o n  i n  cen t r a l  Summit, p a r t i c u l a r l y  

along the B.C.R.  and on west Lost Ridge. These f a u l t s  are 
bel ieved t o  be the e a r l i e s t  s e t ,  and they may be con t ro l l ed  

by folding.  

Results of this study have not  been completed b u t  will 

be incorporated i n t o  the  1987 Geological Report. 
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7 .O RESOURCES 

7.1 Mount Klappan Coal Project 

7.1.1 Summary 

T h e  i n - s i t u ,  l a r g e l y  s p e c u l a t i v e  l e v e l  of coa l  

resources  of the Mount Klappan Coal P r o j e c t  t o t a l  over 6.0 

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

t o  a maximum depth of 500 metres below sur face .  Of th i s  

t o t a l  p o t e n t i a l ,  86.2 mil l ion tonnes a r e  def ined as  being 

measured resources .  The following t a b l e  summarizes the 

resource con t r ibu t ions  from each area  o f  the  property as well 

as the representa t ion  by resource category. These resource 

es t imates  do n o t  imply mineabi l i ty  o r  economic v i a b i l i t y .  

They r ep resen t  es t imated i n - p l  ace a n t h r a c i t e  resources  only. 

The 1:50 000 Coal Resource Map (Appendix I )  p resents  the 

d i s t r i b u t i o n  of resources over the Mount Klappan property.  

Table 7.1 

MOUNT KLAPPAN COAL PROJECT 

COAL RESOURCES (MT) 

Category 

Area Measured Indica ted  In fe r r ed  Specula t ive  
Lost-Fox 74.1 73.4 84.8 765.7 

Hobbi t-Broatch 12.1 24.5 369.1 731.6 

S u m i  t 31.8 1 859.1 

Nass 1 991.7 

Skeena 277.3 

T o t a l  86.2 97.9 485.7 5 625.4 

Total  Coal Resource Po ten t i a l :  6 295.2 million tonnes 
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The coal seams of i n t e re s t  are contained w i t h i n  the 

s t r a t a  of the Klappan Sequence. Coal measures of the Malloch 

and Spatsizi Sequences are not presently considered t o  be of 

economic importance and therefore,  were not included i n  

resource calcul a t i  ons. 

The parameters w i t h i n  which the coal resources were 

c l a s s i f i e d  and the  procedures u t i l i z e d  i n  resource 

calculations are outlined i n  Section 7.3.3. 

7.2 Sunnit-Mass-Skeena Area 

7 .2 .1  Summary 

The majority of the 4.2 b i l l  on tonnes of coal 

resource i n  the Summit-Nass-Skeena Area s a t  the speculative 

level (Table  7.2).  A t  the inferred level,  31.8 million 

tonnes o f  resource l ies  w i t h i n  the southern part  of Summit i n  

two separate resource areas. 

Two inferred resource areas are based on d i a m n d  d r i l l  

hole seam intersections (DDH82007 and DDH83003) which have 

been tentat ively designated as Klappan Sequence seams E '  t o  

6 '  and P h '  t o  C '  respectively (Table 7.3).  No overlap was 

included between these two adjacent resource areas due t o  the 

lack  o f  outcrop cont ro l  a n d  the unce r t a in ty  of  the 

s t r a t i  graphic p o s i t i o n  of the seams exposed i n  the trenches. 
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Table 7.2 

SUMMIT-NASS-SKEENA AREA 

COAL RESOURCES 

(1  n m i l  1 i o n  tonnes) 

Measured Ind i ca ted  I n f e r r e d  Speculat ive 

Sumnit Area 

Nass Area 

Skeena Area 

Tot a1 

Tota l  Resource: 4 159.9 m i l l i o n  tonnes 

31.8 1 859.1 

1 991.7 

277.3 

4 128.1 

7.3 Procedures and Parameters 

7.3.1 In t roduc t i on  

I n - s i t u  coal resources are def ined as i n  p lace  coal 

(coal  and pa r t i ngs )  contained i n  seams occur ing w i t h i n  

s p e c i f i e d  l i m i t s  of th ickness and depth f r a n  surface. 

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

"measured", " ind ica ted" ,  " i n f e r r e d " ,  and "specu la t i ve"  

categor ies .based on the ex is tence and r e l a t i v e  spacing o f  

coal seam exp lo ra t i on  data. None o f  the  f i gu res  i n  any of 

the categor ies make any imp l i ca t i ons  as t o  the p r a c t i c a l  

m i n e a b i l i t y  o f  t h e  resource. 

The procedures f o r  the resource ca l cu la t i ons  inc lude 

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

as descr ibed i n  Sect ion 7.3.2. 
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The Energy Mines and Resources Report ER79-9: Coal 

Resources and Reserves of Canada out1  i nes guide1 i nes for  coal 

resource calculations in the Cordilleran Region. These EMR 

parameters were modified for  use i n  the Mount Klappan 

Coal Project as outlined i n  Section 7.3.2. 

The parameters u t i l i zed  f o r  the 1986 Mount Klappan 

Coal Project are described i n  Section 7.3.3. 

7.3.2 Procedures 

A d is t r ibut ion of valid data points fo r  each seam was 

established th rough  di arnond d r i l l  hole intersections and 

trenches. Based on maximum allowable data p o i n t  spacing 

resources were calculated for a spec i f ic  category. 

Measured and indicated resource figures are derived 

from polygons constructed horizontally around valid data 

points w i t h i n  the resource area. To date,  i n  the S u m m i t  

Area, only inferred resources have been established due  t o  

the existence of just one data point i n  the resource area. 

In this case a horizontal c i r c l e  was drawn around the data 

po in t  and pro jec ted  perpendicular ly  onto the  c r o s s -  

sec t ions(s )  intersect ing the c i r c l e s  area of influence. The 

seam length  was then measured w i t h i n  these limits. 

In the Summit Area each resource area i s  represented 

by a single diamond d r i l l  hole. Each d r i l l  hole has been 

assigned a one kilometre radius influence. 
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The t h i r d  dimension required f o r  coal volume 

calculation a f t e r  seam thickness and length have been 

determined i s  " s t r ike  l eng th"  or  "influence" of the seam. 

T h i s  measurement usually equals the cross-section spacing i f  

i t  i s  l e s s  than o r  equal t o  the required data point spacing 

for the resource category under consideration. Where a seam 

projects t o  the surface w i t h i n  the influence boundary the 

i nfl uence i s  measured t o  the poi  n t  of outcrop. 

To c a l c u l a t e  coal tonnage i n  a l l  c a t e g o r i e s  a 

s t r a igh t  average of Mount K1 appan coal quality data provided 

a spec i f ic  gravity of 1.66 tonnes per cubic metre. 

The resource calculation procedure i s  summarized by 

the following equation: 

Tonnes of Coal = 

Seam Thickness x Seam Length x Influence x Specific Gravity 

(m) (m) (m)  ( t / m 3 )  

Speculative resources were calculated u s i n g  a s l i gh t ly  

d i f fe ren t  procedure. The areal extent,  on the 1:50 000 

Regional Geology Map (Appendix  I ) ,  of the Klappan Sequence 

ou t s ide  a reas  of a h i g h e r  resource  confidence was 

planimetered. The representative seam thickness o f  11.25 

metres applied t o  this area i s  25 percent of the average of 

the combined coal thicknesses from the Lost-Fox (53.56 

metres) and Hobhit-Broatch (26.40 metres) areas. T h i s  f igure 

appears t o  be a reasonable estimate of the thickness of the 

coal-bearing section w i t h i n  the speculative resource area. 
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The previously determined specif ic  g r a v i t y  of 1.66 

tonnes per cubic metre was used i n  the following equation 

summarizing specul ative resource calculations.  

Tonnes of Coal = Planimetered Area x 11.25 x 1.66 

(m2)  ( m )  (t/m3) 

7.3.3 Parameters 

Resource parameters descr ibed  be1 ow were used 

throughout the property, however due t o  data point density 

only inferred and speculative resources apply d i rec t ly  t o  the 

Summi t-Nass-Skeena Area. The c lass i f ica t ion  scheme i s  

i l l u s t r a t ed  in Figure 7.1. 

Seams w i t h  thicknesses greater t h a n  0.5 metres were 

projected t o  a maximum d e p t h  o f  500 metres for resource 

calculations.  

7.3.3.1 Measured Resources 

Measured resources include those in-si t u  

resources de l inea ted  t h r o u g h  es tab l i shment  of 

exploration d a t a  po in ts  and therefore reported w i t h  

confidence as t o  the character and continuity o f  the 

coal seams. The maximum distance between d a t a  points, 

which may include ad i t s ,  d r i l l  holes, trenches and 

outcrops, i s  300 metres. 
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7.3.3.2 Indicated Resources 

Indicated resources include i n-si t u  resources 

w h i c h  are delineated using established d a t a  points as 

well as reasonable geological projections. The 

maximum distance between d a t a  points i s  600 metres. 

7.3.3.3 Inferred Resources 

Inferred resources include in-si t u  resources 

which are delineated u t i l i z ing  regional geological 

data points which  aid in the prediction of coal seam 
continuity. Report ER79-9 does not s t a t e  a data point 

spacing f o r  t h i s  category. For the purposes of 

standardization for  the 1986 Mount Klappan Coal 

Project resource cal cul a t i o n s ,  a maximum data poi n t  

spacing of 2000 metres was used fo r  the inferred 

level .  The inferred resource summary for  the Summit 

Area i s  g iven  in  Table 7.4.  

Inferred resources within the  Summit-Nass 

Resource Areas were based on seams containing 60 

percent coal.  Where a coal zone contained two 

d i s t i n c t  seams, thicknesses were summed. 

7.3.3.4 Speculative Resources 

Specul ative Resources include those i n-si t u  

resources calculated from a few scattered coal 

occurrences in areas of l i t t l e  or no geologic d a t a  



where the coal -bear i  ng sequence i s  i n t e r p r e t e d  t o  

e x i s t .  There i s  no maximum spacing i n  t h i s  category. 

S p e c u l a t i v e  r e s o u r c e s  a r e  o n l y  a b r o a d  

geological i n d i c a t i o n  o f  the  amount o f  coal which 

could  be contained w i t h i n  the  Klappan Sequence; the  

vast  m a j o r i t y  o f  t h i s  would not be mineable under 

c u r r e n t  econanic condi t ions .  
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8.0 COAL QUALITY 

8.1 Sumnary 

The 19e. coal quali ty program for the Summit-Nass Area 

consisted of proximate, gross ca lo r i f i c  and sulphur analyses for 

18 hand trenches. Vi t r in i te  reflectance determinations were 

performed on 6 of these samples (Table 8 .1) .  

Coal quality analyses were performed by Loring Laboratories. 

D.E.  Pearson and Associates Limited conducted the coal petrology 

studies. 

8.2 Procedures and Parameters 

Accessible coal explosures greater than 0.5 metres in t rue 

thickness were trenched, logged in detail  and channel sampled 

during the course of the routine traverse. Sample in te rva ls  were 

chosen from the descriptive log and reflected changes in the 

character of the coal seam. Substantial partings and obvious 

differences i n  coal composition were sampled individually t o  

enable tracing of these variations throughout the seam. 

Appendix I contains a l l  of the  coal quality data for  the 1986 

trenches. 

8.3 Sumni t Area 

Six trenches were excavated in the southern Summit Area and 

one in the fa r  north of the Summit Area t o  further define existing 
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Table 8.1 

SUMMIT-NASS-SKEENA AREA 

TRENCH SAMPLE 

AVERAGE COAL QUALITY SUMMARY 

1986 

Sumni t Nass Skeena 

No. o f  Trenches Analysed 

No. o f  Samples Inc luded I n  Avg. 

Proximate Analys is  

Residual Mois ture ( % )  

Ash (%)  

V o l a t i l e  Mat te r  ( % )  

F ixed  Carbon ( 9 )  

Tota l  Sulphur ( % )  

Gross C a l o r i f i c  Value (MJ/Kg) 

V i  tr i  n i  t e  Ref1 ectance 

7 10 1 

4 6 1 

3.5 4.1 2.3 

29.6 21.1 35.1 

19.3* 11.3* 7.4 

47.6 63.5 55.2 

0.35 0.47 0.45 

18.5 23.7 20.2 

-- 3.9* 3.6* 

*The v o l a t i l e  mat te r  contents are very h igh  due t o  the  h i g h l y  ox id i zed  

nature o f  the  samples. V i t r i n i t e  re f l ec tance  conf i rms t h a t  these 

seams are a c t u a l l y  o f  a n t h r a c i t e  rank. 
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resource potential .  All seams were analysed for proximate, gross 

ca lo r i f i c  and  sulphur values and  three of these seams underwent 

v i t r i n i t e  reflectance studies (Table 8 .2) .  

The trenches in the Sumni t  Area were excavated for several 

d i f fe ren t  reasons. Trenches 86-019, -030 and -031 were s i tuated,  

by in ten t ,  very close t o  the interpreted Spatsizi-Klappan boundary 

and the samples from these were used primarily for  v i t r i n i t e  

reflectance determination to  a s s i s t  in defining the boundary more 

systematically. Reflectance values are a l l  quite high for  these 

samples (see Table 8.2), verifying the supposition tha t  the 

boundary t race should be in close proximity t o  the trenches. A 

normal range i n  the region of Summit with the best coal 

development i s  3.15 t o  3.50. As mapped, the trenches, in 

s t ra t igraphical ly  descending order, are 86-019 and then 86-030 in 

the very lowest Klappan sequence, with 86-031 perhaps r igh t  a t  the 

boundary with the Spatsizi . 

The remaining trenches, 86-032 t o  -035, are a l l  in the 

extensively trenched southern portion of the Summit Area. The 

same phenomenon af fec ts  the 1986 trench analyses as strongly 

influenced 1985 resul ts .  Very heavy weathering i s  detected in 

each proximate analysis. The to ta l  moisture values are in the 

range of 20% t o  30% as compared w i t h  an average of just over 5% 

for  unoxidized dr i l l -core  samples. Weathering i s  also reflected 

in h i g h  residual moisture values (3% t o  4% as compared with under 

2%) and high vola t i les  (over  24% where less  than 8% would be 

expected). As the l a t t e r  two parameters are interrelated in the 

proximate analysis with ash values, the numbers reported on Table 

8.2 are a r t i f i c i a l l y  depressed by the inflation of residual 
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moisture and vola t i le  matter. The average reported on Table 8.1 

includes only these main Klappan sequence coals and should be used 

only for  rough reference. 

Curiously, the samples from very low Klappan s t r a t a  r e f l ec t  a 

re la t ive ly  normal balance between the proximate values. Trenches 

86-019, 86-030 and 86-031 show no signs of weathering except for 

s l igh t ly  elevated total  moisture content. This may be a function 

of the increase i n  rank o f  coal a t  t h i s  greater s t ra t igraphic  

depth, b u t  could be related to  something as simple as the 

physiographic se t t ing  of the trench or some other factor  tha t  i s  

controlled more by the s i t e  and circumstances of sampling than by 

s ignif icant  variation in the nature of the coal. 

8.4 Nass Area 

Two separate c lus te rs  of coal occurrences were investigated 

by trenching in the Nass Area. The Clyde Creek area,  discussed 

in the Geology section (see 6.4.3.4.2) was the s i t e  of trenches 

TRC86-021 t o  86-026. The extreme weathering so apparent in most 

of the Sumnit trenches i s  not in evidence here. Total moistures 

f a l l  generally near the 15% level and vola t i les  range between 10% 

and 15%, which, though high for  a completely unoxidized coal ,  i s  

f a i r l y  normal for  a trench sample of weathered anthracite.  The 

other area includes trenches TRC86-027 t o  86-029 and -036, a l l  

s i tuated on the west face of the ridge t o  the eas t  of Nass Lake. 

Here the weathering does seem t o  be consistently pronounced, with 

to ta l  moistures u p  t o  almost 26% and vola t i le  matter contents over 

24%. 
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A t  Clyde Creek, the Geology section describes the ident- 

i f i ca t ion  of four d i s t i n c t  coal zones, three of which were thick 

enough t o  sample, and the resu l t s  of proximate analysis indicate 

variance in the  nature of the coal between zones. Trench 86-021 

represents a 3 metre zone (Zone 1 as diagrammed on Figure 6.7) 

w i t h  an ash level of 27.59%. Zone 3 i s  transected by TRC86-022 

and reports over 1.5 metres of coal w i t h  an ash content of 24.85%. 

TRC86-026 i s  chosen t o  represent Zone 4 and  exposes a seam of 

almost 1 metre thickness and an ash level of 9.60%. TRC86-023 and 

86-025 are excavated in close proximity t o  86-026, on the same 
side of Clyde Creek, and  appear t o  indicate a zone w i t h  s imilar 

thickness and low ash level.  A s ingle  v i t r i n i t e  reflectance value 

of 3.94 from TRC86-022 places the Clyde Creek area firmly i n  the 

s t ra t igraphic  range of the Klappan coal measures. The occurrence 

of several coal zones within a short  s t ra t igraphic  span, w i t h  the 

quali ty as indicated, may hold s igni f icant  promise for  fur ther  

investigation a t  Clyde Creek. 

Low ash leve ls  a lso appear in samples from the trenches a t  

Nass Lake. TRC86-028, -029 and -036 have ash values between 9% 

and 16% b u t  these are also the samples w i t h  the greatest evidence 

of weathering, and therefore a r t i f i c i a l  reduction of proximate ash 

values. TRC86-027 reports a normally balanced proximate analysis 

w i t h  an ash value of 26.99. I t  i s  expected tha t  unoxidized 

samples from the other seams in the area would give similar 

values. Ash a t  this level does n o t  make an unattractive prospect, 

b u t  a l l  these seams, except 86-036, have trenched thicknesses of 

less t h a n  1 metre. TRC86-036 i s  j u s t  over 1 metre. A v i t r i n i t e  

reflectance reading  of 3.23 from t h i s  trench suggests t h a t  the 

seams may be placed near the upper l imi t  of coal occurrence in the 
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Klappan measures. The range o f  v i t r i n i t e  re f l ec tance  values 

es tab l i shed f o r  the Klappan sequence s ince 1981 i s  from j u s t  under 

2.50 t o  j u s t  under 5.00. 

8.5 Skeena Area 

As descr ibed i n  the  Geology sec t ion  (see 6.4.4.4.1) there  i s  

no coal p o t e n t i a l  o f  note w i t h i n  the  Skeena Area. The seam (1 

metre) t h a t  was trenched was thought t o  be loca ted  i n  the h igher  

s t r a t a  o f  the Klappan coal measures. A v i t r i n i t e  re f l ec tance  

determinat ion o f  3.63 bears t h i s  ou t  t o  some extent .  The coal  i n  

the  seam i s  o f  on ly  moderate i n t e r e s t  w i t h  a r e l i a b l e  ash value o f  

35.05%. The minimal exposures repor ted  from Skeena suggest i t  has 

no g rea t  p o t e n t i a l  as a resource area. 
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APPENDIX A 

LEGAL DESCRIPTION OF LICENCES 



S u m i t  Area 

Licence 

7 17 1* 
7173* 
7174 

7176 
7177 

7382 

7383 
7384 

7385 
7386 

7 387 
7388 

7389 
7390 

7391 

7392 
7423 
7424 

7425 
7426 

7726 
7 727 

7728 

7729 

7730 

Appendix A 

MOUNT KLAPPAN COAL PROJECT LICENCES 

Ef fec t ive  
Date 

Dec. 31/82 

Oec. 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.  10/84 

Jan.  10184 
Jan .  10/84 

Jan. 10/84 

Jan.  10/84 

1986 

Hectares 

140.5 
140.0 

280.0 

277 .O 
280.0 

280.0 

108.0 
281 .O 
204.0 

280.0 
280.0 

172.0 
275.0 

280.0 

115.0 
260.0 

281.0 
280 .O 
280.0 
280 .O 
280.0 

280 .O 
280 .O 
280.0 

280 .O 

Series 

10 4-H -7 
104-H-7 

104-H-7 
104-H-7 

104-H-7 

104-H-6 

104-H-6 
104-H-7 

104-H-7 
104-H-7 

104-H-7 

104-H-7 
104-H-7 

104-H-7 

104- H -7 
104-H-7 

104-H-7 
104-H-7 

104-H-7 
104-H-7 

104-H-6 
104-H-6 

104-H-6 
104-H-6 

104-H-6 

61 ock 

D 

D 

D 

D 

D 

H 

H 

D 

D 

D 

D 

D 

D 

D 

E 
E 
D 

D 

D 

D 
A 

A 

A 

A 

A 



Sunnit Area ( c o n t ' d l  
Licence E f f ec t i  ve 

Date 

7731 

7732 

1733 

7734 
1735 

7736 

7737 

7738 
7739 

7 740 
7741 

7 742 
1743 
7744 

7745 

7746 
7747 

7748 
7749 

7750 
7751 

7752 
1753 

7754 

7755 

7756 
7757 

8047 
8048 

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 

Mar. 29/85 

Mar. 29/85 

Hectares 

280.0 

280.0 
280.0 

280.0 
280.0 

280.0 

280.0 

280 .O 

280.0 

280.0 

280.0 
280 .O 

280 .O 

280 .O 

280.0 
280.0 
280.0 

280.0 
280.0 
261 .O 

280.0 

280 .O 

280.0 

154.0 
274.0 

280 .O 

280.0 

280 .O 

280 .O 

Series  

104-H-6 
104- H -6 

10 4-H -6 

104-H-6 

104-H-6 

10 4- H -6 

104-H-6 

104-H-6 

10 4- 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 
10 4-H-6 
104-H-6 

104-H-6 

104- H-6 
104-H-6 

104-H -6 

104-H-6 
104-H-6 

104-H-6 

104-H-6 
104-H-6 

B1 ock 

A 
A 
A 
A 

G 
G 

G 
G 
G 
G 
G 
G 
G 
G 

G 
H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

D 

D 
A 
A 

* Licence spl i t  between Summi t-Nass-Skeena and Lost-Fox Areas. 
Summit Area Total Hectares = 14 142.5 



Mass Area 
Licence 

7150 
7154 
7421 
7422 
7427 
7428 
7429 
7430 
7431 
1432 
7487 
7488 
7505 
7506 
7 507 
7508 
7509 
7510 
7511 
7512 
7513 
7514 
7515 
7516 
7517 
7518 
7519 
7520 

Effective 
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 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
281 
28 1 
281 
281 
281 
281 
281 
28 1 
28 1 
281 
28 1 
28 1 
28 1 
281 
281 
281 

S e r i e s  

104-H-2 
104-H-2 
10 4-H-2 
104-H-2 
104 -H- 3 
104-H-3 
104-H-3 
104-H-3 
10 4- H- 3 
104-H-3 
104-H-3 
10 4- 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 

61 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 E f  f ec ti ve 

Date 

7521 
7522 
7523 
7 530 
7531 
7532 
7533 
7534 
7535 
7536 
8032 
8033 
8034 
8035 
8036 
8037 
8038 
8039 
8040 
8041 
8042 
8043 
8044 
8045 
8046 
80 49 
8050 
8051 
8052 
8053 

Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 
Mar. 29/85 

Nass Area Total Hectares = 

Hectares 

281 
281 
281 
281 
281 
28 1 
281 
28 1 
28 1 
28 1 
281 
281 
281 
28 1 
281 
281 
281 
28 1 
281 
281 
281 
281 
281 
28 1 
281 
281 
281 
28 1 
28 1 
28 1 

16 298.0 

Series 

104-H-3 
104- H -3 
104-H-3 
104-H-2 
104-H-2 
104- H- 2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104- H- 3 
104-H-3 
10 4-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104-H-3 
104- H- 3 
104-H-6 
10 4- H -6 
104-H-6 
104-H-6 
104-H-6 

81 ock 

I 
I 
I 
L 
L 
L 
L 
L 
L 
L 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
B 

B 

B 
B 

B 



Skeena Area 
Licence 

7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
1498 
7499 
7500 
7501 
7502 
7503 
7504 
7524 
7525 
7 526 
7528 
7 537 
7 538 
7539 
7714 
7715 
7716 
7717 
7718 
7719 

E f f e c t i v e  
Date 

Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Oct. 21/82 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 
Jan. 10/84 

Hectares 

282 
282 
282 
282 
282 
282 
282 
282 
281 
281 
281 
281 
28 1 
28 1 
281 
281 
281 
281 
281 
281 
28 1 
28 1 
281 
28 1 
28 1 
281 
281 
281 
281 

Series 

104-H-2 
104-H-2 
104-H-2 
104-H-2 
10 4-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
104-H-2 
10 4-H - 2 
104-H-2 
104-H-2 
104-H-2 
104-H-3 
104-H-3 
104-H-2 
104- H- 2 
10 4- H- 2 
104-H-2 
104-H-2 
104- H-2 
104-H-2 
104-H-2 
104-H-2 
104- H- 2 
104-H-2 
104-H-2 
104-H-2 

B1 ock 

G 
G 
G 
G 

G 
G 
G 
G 

G 
G 

G 
G 
G 
J 
K 

K 
K 
K 
K 
L 

F 
F 

F 
G 

G 
G 
G 
G 

G 



Skeena Area (cont'd) 
Licence Ef fect ive  Hectares Series 61 ock 

Date 

7 120 Jan.  10/84 28 1 104-H-2 G 
1121 Jan.  10/84 281 104-H-2 G 

1 1 2 2  Jan .  10/84 281 104-H-2 G 

Skeena Area Total  Hectares = 9 000.0 
Summit-Nass-Skeena Area Total Hectares = 39 440.5 



APPENDIX B 

DESCRIPTION OF WORK BY LICENCE 



APPENDIX B 

D i s t r i b u t i o n  o f  Work by L icence 

1986 

Trench Number 

KPNSNTRC86019 

KPNSKTRC86020 

KPNNRTRC86021 

KPNNRTRC86022 

KPNNRTRC86023 

KPNNRTRC86024 

KPNNRTRC86025 

KPNNRTRC86026 

KPNSSTRC86031 

KPNSSTRC86032 

KPNSSTRC86033 

KPNSSTRC86034 

KPNSSTRC86035 

KPNNRTRC86036 

L icence Number 

7755 

7529 

*7429 - 7517 

7429 

7429 

7429 

7429 

7429 

8047 

7726 

7728 

7727  

7756 

7509 

* Trench l o c a t e d  on boundary between these two l i c e n c e s .  



GULF CANADA CORPORATION 
Sample # S O 1  

BASIC STATISTICS 

Total Number of Observations ................... 100 
Mean Maximum Reflectance (Romax) ... % 4.43 

.02 Standard Error of the Mean ....................... 
Coefficient of Variation ........................... % 4.64 
Varian ....................................................... .0424 
Standard Deviation .................................... .2058 
Skewness .................................................. -.0265 
Kurtosis ...................................................... 2.8900 

$5 .> .I 

CELL STATISTICS 

Cell Low&., iq&- 
Number Lirolk:. 

4.40 22 
4.50 10 

VlTRlNlTE TYPE DISTRIBUTION 

Vitrinite Frequency 
Type ( " / . I  

Frequency 
("/.I 

1 .oo 
1 .oo 
3.00 
6.00 

15.00 
18.00 
22.00 
10.00 
13.00 
9.00 
1 .oo 
1 .oo 

~ 

V38 
v39 
V40 
V41 
V42 
w43 

1 .oo 
1 .oo 
3.00 
6.00 

15.00 
18.00 . .- 

c 
V 44 

..a 1.. 

v45 G:G 
V46 13.00 
v47 9.00 
V48 1 .oo 
v49 1 .oo 



GULF CANADA CORPORATION f Sample #SO3 

BASIC STATISTICS 

Total Number of Observations ................... 100 
Mean Maximum Reflectance (Romax) ... % 3.63 
Standard Error of the Mean ....................... .02 
Coefficient of Variation ........................... % 4.40 
Variance ..................................................... .0256 
Standard Deviation .................................... .1599 
Skewness .................................................. .2159 
Kurtosis ...... ................................................. 3.141 2 

CELL STATISTICS 

Cell Lower Number of Frequency 
Number Limit Observations ( % )  

3 3.20 1 
4 3.30 6 

1 .oo 
6.00 

5 3.40 13 13.00 
6 3.50 22 22.00 
7 3.60 25 25.00 
8 3.70 20 20.00 
9 3.80 8 8.00 

10 3.90 3 3.00 
11 4.00 2 2.00 

VlTRlNlTE TYPE DISTRIBUTION 

Vitrinite Frequency 
Type ( % I  

V32 1 .oo 
v33 6.00 
v34 13.00 
v35 22.00 
V36 25.00 
v37 20.00 
V38 8.00 
v39 3.00 
V40 2.00 



GULF CANADA CORPORATION 
Sample #SO6 

. 7 

BASIC STATISTICS 

Total Number of Observations ................... 100 
Mean Maximum Reflectance (Romax) ... % 3.94 
Standard Error of the Mean ....................... .02 
Coefficient of Variation ........................... % 4.55 
Varian ....................................................... .0321 
Standard Deviation .................................... . .1791 
Skewness .................................................. .1291 
Kurtosis ...................................................... 3.0487 

CELL STATISTICS 

Cell Lower Number of Frequency 
Number Limit Observations ( % ) 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

3.50 2 2.00 
3.60 9 9.00 
3.70 10 ' 10.00 
3.80 19 19.00 
3.90 24 24.00 
4.00 17 17.00 
A.10 12 12.00 ~ ~~ .- .. . - 
4.20 5 5.00 
4.30 1 1 .oo 
4.40 1 1 .oo 

VlTRlNlTE TYPE DISTRIBUTION 

Vitrinite Frequency 
Type 

v35 2.00 
V36 9.00 
v37 10.00 
V38 19.00 
v39 24.00 
V40 17.00 
V41 12.00 
V42 5.00 
V 4 d  

c _ _  
v44 4 :E 



GULF CANADA CORPORATION [ Sample #HS 

e . 
BASIC STATISTICS 

Total Number of Observations ................... 100 
Mean Maximum Reflectance (Romax) ... % 5.20 
Standard Error of the Mean ....................... .02 
Coefficient of Variation ........................... % 4.33 
Varian ....................................................... .0507 
Standard Deviation ......... : .......................... .2251 
Skewne .................................................... .1810 
Kurtosis ...................................................... 2.3141 

CELL STATISTICS 

Cell Lower Number of .Frequency 
Number Limit Observations ( % ) 

VlTRlNl 

~ 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

4.70 1 1 .oo 
4.80 9 9.00 
4.90 10 10.00 
5.00 14 14.00 
5.10 18 18.00 
5.20 13 13.00 
5.30 12 12.00 
5.40 10 10.00 
5.50 9 9.00 
5.60 2 2.00 
5.70 2 2.00 

E TYPE DISTRIBUTION 

Viirinite Frequency 
Type ( % I  

v47 1 .oo 
V48 9.00 
v49 10.00 
V50 14.00 
V5 1 18.00 
V52 13.00 
v53 12.00 
vs4 1u.uu 
v55 9.00 
V56 2.00 
v57 2.00 



GULF CANADA CORPORATION 
Sample #5455 

BASIC STATISTICS 

Total Number of Observations ................... 100 
Observations Selected for Statistics .......... 99 
Mean Maximum Reflectance (Romax) ... % 4.95 
Standard Error of the Mean ....................... .02 
Coefficient of Variation ........................... % 4.03 
Variance ...................................................... .0396 
Standard Deviation .................................... .1991 
Skewness .................................................. .2386 
Kurtosis ...................................................... 2.7719 

CELL STATISTICS 

Cell Lower Number of Frequency 
Number Limit observations ( % )  

2 4.50 3 3.03 
3 4.60 9 9.09 
4 4.70 10 10.10 
5 4.80 23 23.23 
6 4.90 15 . 15.15 
7 5.00 18 18.18 
8 5.10 9 9.09 
9 5.20 6 6.06 

10 5.30 4 4.04 
11 5.40 2 2.02 

VlTRlNlTE TYPE DISTRIBUTION 

Vitrinite Frequency 
Type ( % )  

v45 3.03 
V46 9.09 
v47 10.10 
V48 23.23 
v49 15.15 
V50 18.18 
v51 9.09 
VS2 

v54 2.02 
v53 2:;: 



GULF CANADA CORPORATION 
Sample #5311 

BASIC STATISTICS 

Total Number of Observations ................... 100 
Mean Maximum Reflectance (Romax) ...Yo 3.23 

.01 Standard Error of the Mean ....................... 
Coefficient of Variation ........................... % 4.32 

.0195 Variance ..................................................... 
Standard Deviation ........ ............................ .1397 

.4385 Skewness ...................... ............................ 
Kurtosis ...................................................... 2.8095 

CELL STATISTICS 

Cell Lower Number of Frequency 
Number Limit Observations ( % )  

4 2.90 2 2.00 
5 
6 
7 
8 
9 

3.00 13 13.00 
29.00 3.10 29 
26.00 3.20 26 
14.00 3.30 14 
13.00 3.40 13 
2.00 10 3.50 2 

11 3.60 1 1 .oo 

VlTRlNlTE TYPE DISTRIBUTION 

Vminite Frequency 
Type ( % 1 

V29 2.00 
V30 13.00 
V31 29.00 
V32 26.00 
v33 14.00 
v34 13.00 
v35 2.00 
V36 1 .oo 



I 

c 
0 
0 

Data' Source 

DDH82007 

DDH83003 

Seam 

E '  

D '  

C' 

El' 

Ph' 

Gu' 

G1 ' 
F '  

E '  

D '  

C' 

Table  7.3 
SUMMIT AREA INFERRED RESOURCE 

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

(m) 

19.19 - 23.10 

57.14 - 59.85 

81.26 - 81.71 

96.56 - 97.85 

i n  casing 

40.30 - 42.05 

44.80 - 48.00 

80.59 - 82.74 

86.94 - 87.16 

126.95 - 128.24 

137.68 - 139.10 

True 
Thickness 

(m) 

3.91 

2.71 

0.45 

1.29 

D.47* 

1.72 

3.20 

2.15 

0.22 

1.26 

1.40 

DATA POINTS 

Interseam True 
Thickness 

(m) 

33.85 

21.41 

14.85 

27.84 

2.71 

32.59 

4.20 

39.79 

9.15 

Coal (m) 
Coal + Rock 

(m) 

2.31/3.91 

1.9W2.71 

Coal Loss 

0.8D/1.29 

0.47/0.47* 

1.05/1.72 

1.93/3.20 

Coal Loss 

Coal Loss 

1.06/1.26 

1.09/1.40 

*Spudded i n t o  seam, unconsolidated t h e r e f o r e  minimum thickness; average thickness i n  surface 
exposures i s  0.50 m 



Table  7.4 
INFERRED RESOURCE DATA S-RY TABLE 

(Seam Tonnage i n  M i l  11 on Tonnesl 

DOH82007 Resource Area 

Tota l  
5500N 6000N ( p e r  seam) Sect ion 

Seam 

E '  
D' 
B' 

Tota l  
( p e r  sec t ion)  

Tota l  I n f e r r e  R 

1.7 1.1 
1.5 1.1 
1 .o 0.7 

4.2 2.9 

f o r  ODH82007 Resource Area: 7.lmt 

DDH83003 Resource Area 

Tot a1 
Sect ion 9 500N 10 OOON 10 500N 11 OOON ( p e r  seam) 

Seam 

Gu ' 
G1 ' 

F '  
0 '  
C '  

.9 .4 
2.1 1.5 ~~~ -.- 

2.0 1.8 2.5 2.6 
1.2 1.0 1.4 1.5 
1.3 1.2 1.6 1.7 

Tota l  7.5 5.9 5.5 5.8 
( per  sect ion 

Tota l  I n f e r r e d  Resource f o r  DDH83003 Resource Area: 24.7mt 

106 



Table 8.2 

Ar Loca t ion  

S u m m i t  TRC86019 

T R C 8 6 0 3 0 

TRC86031 

TRC86032 

TRC86033 

TRC86034 

TRC86035 

Nass TRC86021 

TRC86022 

TRC86023 

TRC86024 

TRC86025 

TRC86026 

TRC86027 

TRC86028 

TRC86029 

TRC86036 

Skeena TRC86020 

SUMMIT-NASS-SKEENA AREA 
ASH AND REFLECTANCE SUMMARY 

1986 

Ash ( % )  R e f l e c t a n c e  

37.20 4.43 

44.64 5.20 

36.45 4.95 

35.62 -- 
22.57 -- 
28.61 -- 
31.62 -- 

27.59 

24.85 

18.34 

29.97 

16.08 

9.60 

26.99 

15.87 

10.05 

9.41 

35.05 3.23 

Sequence 

K1 appan 

Klappan 

K1 appan 

K1 appan 

K1 appan 

K1 appan 

K1 appan 

K l  appan 

K1 appan 

K1 appan 

K1 appan 

K1 appan 

K1 appan 

K1 appan 

K l  appan 

K1 appan 

K1 appan 

K1 appan 

- 111 - 



APPENDIX C 

RESOURCE DATA AND CALCULATIONS 



1986 SPECULATIVE RESWRCE CALCULATIONS 

AREA PLANIMETERED SEAM SPEC1 F I C  

NAME AREA THICKNESS GRAVITY 

(M2) (M) (T/M3) 
...... ............ . . . . . . . . . . . . . . . . 

SUMMIT W550000 11.25 1.66 

LOST-FOX 41000000 11.25 1 .66 

HOBBIT 39175000 11.25 1.66 

SKEENA 14850000 11.25 1.66 

NASS 106650000 11.25 1.66 

TOTAL TONNES 

SEAMS >=0.5m 

1859096250 

765675000 

731 5931 25 

277323750 

1991688750 

TOTAL SPECULATIVE RESOURCES: 5625376875 

OR 5.63 B i l l i o n  T a m e s  
........---.-____._ 



SUMMIT AREA 

INFERRED RESOURCES 



SUlllT AREA : R E W C E  CALCULATIONS March 1987. 

SECTIOU : 55w Y 

RESQlRCE TYPE :IWFERRED 

INF5500 

SEM Dl- SEN4 SPECIFIC S E M  WIDTH TOTAL TONNES 
Y M E  DRILL THICKUESS GRAVITY LENGTH IYFLUENCE SEMS r=0.5n 

HOLE (n) (T/J) ( M I  (M) 

E '  82007 3.91 1 .M 510 500 1655103 
D '  82007 2.71 1 .M 680 500 1529524 
0' 82007 1.29 1 .M 950 500 101 71 65 

SEWS ~ - 0 . 5 m  

TOTAL TOYNES FOR T H I S  SECTIOY : 6201792 Tonnes 

SumlT AREA : REUURCE CALCUUTIOYS March 1987. 

SECTIOU : 6000 Y 

REUURCE TYPE :INFERRED 

S E M  DIII*)YD SEAM SPEC1 F I C  
Y M E  DRILL THICKNESS GlUVlTY 

WOLE (m) (T/J) 

WIDTH TOTAL TOUNES 
IFLUENCE SEWS >-0.5n 

(M) 

- -  -- 
E '  82007 3.91 1 .M 330 500 107W69 
D' 82007 2.71 1 .M 480 500 1079664 
0 '  82007 1.29 1.66 680 500 728076 

S E M  
ENGTH 

(10 

SEWS >=0.5m 

INF6000 

TOTAL TOYYES FOR THIS SECTION : 2878689 Tonnes 



SIBvtIT AREA : REMURCE CALCULATIONS Marsh 1987. 

SECTION : 9500 I 
RESWRCE TYPE :INFERRED 

INF9500 

S E M  D I M D  SEMI SPECIFIC SEW uioin TOTAL TONNES 
NW DRILL THICXWESS GRAVITY LENGTH INFLUENCE SEWS >=0.5m 

nmE (n) ( T / d )  ( M I  (11) 

Gu' 83003 l.R 1.66 605 500 863698 
EL ' 83003 3.2 1.66 800 500 2124800 
F '  83003 2.15 1.66 1120 500 1998640 
0 '  83003 1.26 1.66 1130 500 1181754 
C' 83005 1.4 1.66 1120 500 1301440 

SEMIS -0.5n 

TOTAL TONNES FOR i n i s  SECTION : 7270332 Tannes 

W I T  AREA : REMURCE CALCULATIONS March 1987. INFlOOOO 

SECTION : 10000 N 
REMURCE TYPE :INFERRED 

sV31 D I M 0  SVJl SPECIFIC S E M  UlDTH TOTAL TONNES 

Y M E  DRILL TlllCKNESS GRAVITY LENGTH INFLUENCE S E M S  >=0.5m 
HOLE (n) ( T I I S )  (1) (M) 

- -  -- 
Gu' 83003 1.72 1.66 290 500 414004 
EL ' 83003 3.2 1 .66 580 500 1540480 
F '  83003 2.15 1 .& wo 500 1766655 
D '  83003 1.26 1.66 1000 500 1045800 
C '  83003 1.4 1.66 990 500 1150380 

TOTAL TOMES FOR inis SECTION : 5917319 Tcnnes 



turn11 AREA : RESOURCE CALCULATIONS mrch 1987. 

SECTION : 10500 W 
REXXIRCE TYPE :INFERRED 

INF10500 

SEAM DlAWWO SEAM SPECIFIC SEAM YIDTH TOTAL TWINES 
W E  DRILL THICKNESS GRAVITY LENGTH INFLUENCE SEAMS >=0.5m 

HOLE (n) ( T l n 3 )  cn, (W) 

F '  83003 2.15 1.66 1400 500 2498300 
D' 83003 1.26 1.66 1360 500 1422288 
C' moo3 1 .4 1.66 1370 500 1591940 

SEAMS >=0.5n 

TOTAL TONYES FOR inis SECTION : 5512528 Tonne6 

turn11 AREA : RESOURCE CALCULATIONS h r e h  1987. INFllOOO 

SECTION : 11000 N 
RESWRCE TYPE :INFERRED 

S E M  DI *KYID  SEAM SPECIFIC SEAM WIDTH TOTAL TONNES 
NAllE DRILL THICKNESS GRAVITY LENGTH INFLUENCE SEAMS >=O.Sm 

HOLE (m) (T ln3 )  (M) (11) 

F'  83003 2.15 1.66 14en 500 2641060 
D' 83005 1.26 1.66 1440 500 1505952 
C '  83003 1.4 1.66 1 w  500 1696520 

SEAMS Wr0.5m 

TOTAL TONWES FOR i n i s  SECTION : 5643532 T o m e s  



SUMMIT-NASS AREA 

SPECULATIVE RESOURCES 
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APPENDIX D 

LISTING OF FOSSILS 



MS86001 M t  Gunanoot near sp i re  Malloch, 10m below R h o d a  contact Czekanouskia r i g i d a  
Ni lssonia n igracol lens is  
Ginkgo nana 

OTC85011 two r idges U of Horseshoe Ridge 

MSC86002 Hobbit c l i f f  above J seam 

MSC86003 i n  p i t ,  3 cm below I seam 

MSC86004 

MSC86005 O u t f i t t e r s  Gate 

SM860 1 0 1 

i n  p i t  on high wal l  

corkscrew ocp on BCR 

mid Malloch Ctenis bo rea l i s  
Podozamites lanceolatus 
Czekanouskia r i g i d a  
Cladophlebis v i r g i n i e n s i s  f ishe- .  
Ni lssonia n igracol lens is  

above J seam i n  t i g e r  s t r i p e  Ctenis bo rea l i s  
Cladophlebis v i r g i n i e n s i s  
Pityophyl lum nordensk io ld i i  

3 cm belou I seam 

above I seam 

lowermost Klappan 

louer Klappan-Spatsizi 

KH86001 

SM860202 

SM860203 

PC86001 

SM860301 

SM860302 

K J860101 

SL860101 

ocp a f t e r  corkscreu, 91 km mark 

ocp a f t e r  above, 90 km mark 

south s ide o f  Lost Ridge 

On BCR, 100m south o f  98km mark 

On BCR, betueen 98-99 km mark 

on BCR, 90 km mark 

L.R. t i g e r  s t r i pes  a t  TRC82032 

I1  

K 1 appan? 

i p a t  s i z i 

roof of N 

lowermost Klappan 

lowermost Klappan 

Spats i z i 

f l o o r  o f  K 

N i lssonia tenu icau l i s  ONLY 

Sphenopteris bru lens is  

b iva lves 

P i t yophy l l un  nordensk io ld i i  
Czekanouskia r i g i d a  
Cladophlebis v i r g i n i e n s i s  
Ni lssonia tenuicaul is  
Helminthopsis 
b iva lves 

unknoun-sampled 

b i  va 1 ves 

belemnite 

Ferganoconcha 

b i  va 1 ve 

large trunk, c o a l i f i e d  plants 

be1 emni t es 

b iva lves 
Ni lssonia tenuicaul is  
P i tyophyl lun nordensk io ld i i  



SAMPLE NO. LOCAT ION 

SL860102 L.R. t i g e r  s t r i p e s  a t  TRC82031 

SL860103 L.R. t i g e r  s t r i p e s  above TRC82031 

SL860104 L.R. on slopes,TRCS4290 

SL860105 

SL860106 

SL860107 

Avalanche area 

Haul road, TRC84324 

Haul Rd, TRCS4325 

SM850201 L.R. large and small hogbacks 

BV8602 Haul road,TRC84297 

POSITION 

l m  above M 

30m above M 

seam 0 

N-0 interseam 

seam K-M? 

near seam N 

f l o o r  o f  J 

I seam 

I D E N T I F I C A T I O N  

Czekanouskia r i g i d a  
Sphenopteris? 

Sphenopteris bru lens is  
S t a f f i n e l l a  
minor Czekanouskia r i g i d a  
minor Baiera furcata 
minor P t i l o p h y l l u n  twntanense 

Sphenopteris brulensis? 

Cladophlebis v i r g i n i e n s i s  
Podoramites?Ginkgo nana?Ni 

P i tyophyl lun nordenskioldi 
Ni lssonia schaunbergensis 
Ni lssonia tenuicaul is  
Ginkgo nana 
Czekanouskia r i g i d a  

Ni lssonia tenuicaul is  
Ni lssonia canadensis 
Czekanouskia r i g i d a  

Ni lssonia schaunbergensis 
Pi tyophyl lun nordensk io ld i i  
P t i l o p h y l l u n  montanense 
Pterophyl lun rectangulare 
Sphenopter i s? 
Baiera furcata? 
b i  va 1 ves 
others 

Ni lssonia schaunbergensis 

Pi tyophyl lun nordenskioldi i  
N i lssonia tenuicaul is  

Ni lssonia tenuicaul is  
Czekanouskia r i g i d a  
Sphenopteris 
Pterophyl lun rectangulare 
Baiera furcata 
Cladophlebis v i r g i n i e n s i s  

gastropod 
Ni lssonia tenuicaul is  
Czekanowskia r i g i d a  
Pi tyophyl lun nordenskioldi i  
Sphenopter i s 
Cladophlebis v i rg in iens i s  
Pterophyl lun rectangulare 

ssoni 27 



POSIT ION I D E N T I F I C A T I O N  SAMPLE NO. LOCAT I ON 

Ni lssonia sp.(cf.  M .  tenuicaul is: 

BV8601 Haul Rd east o f  km 6 10 cm belou J Czekanowskia r i g i d a  
Ni lssonia tenuicaul is  
Baiera furcata 
Ni lssonia schaunbergensis 
b i  va 1 ve 

SM860401 outside o f  p i t  above I j u s t  above I b i  va l v e  
Czekanouskia r i g i d a  
unknown plant(sampled) 

I seam Baiera furcata 
Czekanouskia r i g i d a  
Pi tyophyl lun nordenskioldi i  
*Sphenopteris 

SM860402 Haul Rd,TRC84203 

SM860403 

SM860404 

SM860405 

Haul Rd area,TRC84210 

Haul Rd,TRC85026 

Haul Rd roadcut 

H seam 

J seam roof 

above J 

Czekanouskia r igidacminor) 
seeds? 

Ni lssonia tenuicaul is  
Baiera furcata 

P i t yophy l l un  nordensk io ld i i  
other p lan ts  un iden t i f i ed  

Cladophlebis v i r g i n i e n s i s  
'Baiera furcata 
Pterophyl lun rectangulare 

SM860406 20 m west o f  TRC84295 K seam 

Czekanouskia r i g i d a  
Ni lssonia schaunbergensis 
Pi tyophyl lun nordenskioldi i  

SM85 1903 Haul Rd.TRC85029 M seam 

SMS60407 Haul Rd,TRC84295 K seam Ni lssonia schaunbergensis 
Czekanouskia r i g i d a  
P i  tyophyl lun nordenskioldi i 
Sphenopter i s 

p l a n t  scraps only SM860408 Haul Rd,TRC84299 

SM860409 Haul Rd,TRC84300 

SM8604 10 Haul Rd,east o f  TRC84300 

K seam 

K seam 

L seam 

p lan t  scraps only 

Sphenopteris 
P i tyophyl lun nordenskioldi i  
Czekanouskia r i g i d a  
Baiera furcata 
Cladoph leb i s  v i  rg in iens is  
Ginkgo nana 



SAMPLE NO. 

DDH84006 

DDH84005 

SM85002 

LOCATION 

L.R,116m from top 

L.R,32m from top 

L.R,uest end 

SM850201 Lost Ridge 

94850303 L.R.(AntiSyn Hill) 

SM85 1806 Haul Rd south of s.p. 2971 

SM85 1903 Haul Rd.TRC85029 

OTC85014 Lost Ridge 

JT85A 

JT85001 

DDH85003 

L.R. front east slope 

Lost Ridge 

Lost Ridge 

POSIT I ON IDENTIFICATION 

10 m above I seam Sphenopteris brulensis 
Nilssonia tenuicaulis 

betueen Ph and above G seam Czekanouskia rigida 

above F seam 

I - J  interseam 

Nilssonia tenuicaulis 
Pityophyllun nordenskioldii 
Czekanouskia rigida 
Pterophyllun rectangulare 
Nilssonia nigracollensis 

Spenopteris brulensis 
Nilssonia sp. 
Czekanouskia rigida 

F - G  interseam Nilssonia sp. A 
Baiera furcata 
Czekanouskia rigida 

coaster zone above J Ginkgo nana 

above N seam Czekanouskia rigida 
Nilssonia schaunbergensis 
Pityophyllun nordenskioldii 

around 0 seam Sphenopteris brutensis 
Nilssonia schaunbergensis 
Nilssonia tenuicaulis 
Pityophyllun nordenskioldii 
Baiera furcata 
Podozamites lanceolatus 
Ctenis borealis 
bivalves 

around M seam Pityophyllun nordenskioldii 
Nilssonia canadensis 
Nilssonia nigracollensis 
Ginkgo nana 
Sphenopteris brulensis 
Podozamites lanceolatus 
Nilssonia schaunbergensis 
Nilssonia tenuicaulis 
Pterophyllun rectangulare 
bivalves 

around N seam C. virginiensis fisheri 

10-2Dm above K seam Pityophyllun nordenskioldii 



SAMPLE NO. 

JT85B 

JT8507 

MB85001 

MB85001B 

SM860501 

SM860502 

SM860503 

KJ860601 

KJ860602 

J1860902 

JT860901 

BV86F03 

KJ86071A 

K J860601 

SL8602 

LOCAT I ON 

L.R. west end 

L.R. near s.c.# 19 

L.R. east side 

L.R. east s ide 

L.R. Haul Rd. 

L.R. Haul Rd 

L.R. Haul Rd. 

L.R. S.E. slope 

L.R. TRC84230 

Haul Road 

Haul Road 

Haul Road 

L.R. S.E. slope 

L.R. S.E. slope 

M t  Klappan canyon 

POSIT ION 

j u s t  belou G seam 

near J seam 

K - M  interseam area 

j u s t  above N seam 

up t o  3m above M seam 

M - N  interseam 

N - 0 - P  interseams 

N-0 interseam? 

roof  o f  M seam 

N-0 interseam 

M - N  interseam 

G - I  region 

upper sect ion 

f l o o r  of M 

above K 

I D E N T I F I C A T I O N  

Ni lssonia sp. 

Czekanowskia r i g i d a  

Ginkgo nana 

Spenopteris 

Sphenopteris 

CLadophlebis v i r g i n i e n s i s  

Nilssonia canadensis 

Pterophyl lun rectangulare 

Pi tyophyl lun nordensk io ld i i  

Sphenopteris bru lens is  

Pterophyl lun rectangulare 

Ginkgo p l u r i p a r t i t a  

Ni lssonia sp. 

Ni lssonia canadensis 

Cladophlebis v i r g i n i e n s i s  

Czekanouskia r i g i d a  

Baiera furcata 
Pi tyophyl lun nordensk io ld i i  
Sagenopteris u iL l i ams i i ?  

Baiera furcata (sparse) 

a l l  barren 

b i va l ve  

Ginkgo nana 

Ginkgo nana 
Ni lssonia sp. 
Ni lssonia tenuicaul is  

Baiera furcata 

wood branches 

S t a f f i n e l l a  

b i  va 1 ves 
Nilssonia tenuicaul is  

Podozamites lanceolatus 

S t a f f i n e l l a  

Nilssonia canadensis 

Nilssonia tenuicaul is  



SAMPLE NO. 

SM86070104 

LS860103 

LS860104 

KH86003 

SM860802 

PT860702 

BV8611 

LOCAT ION 

Tahtsedle canyon 

Tahtsedle Creek area 

I 1  

Hobbit Creek 

Tahtsedle Creek area 

Baiera Peak 

L.R. TRC84219 

POS I T I ON 

uppermost Klappan 

lowermost Halloch 

I1 

upper Klappan 

upper Klappan 

mid t o  upper Klappan 

H seam 

I D E N T I F I C A T I O N  

Ginkgo nana 
Cladophlebis v i r g i n i e n s i s  
Baiere furcata 
Baiera g r e c i l i s  
Podozamites lenceeoletus 
Czekanouskia r i g i d a  
Pterophyl lun rectangulare 
Pi tyophyl lun nordensk io ld i i  
Sphenopter i s 
S t a f f i n e l l a  
E q u i s i t i t e s  l y e l l i  

Ginkgo nana 
Ni lssonia schaunbergensis 
P i  tyophyl Lun nordenskioldi i 
Cladophlebis v i r g i n i e n s i s  
Baiera furcata 
Czekanouskia r i g i d a  

Cladophtebis v i r g i n i e n s i s  f i she - i  

Podozamites lanceolatus 

Ni lssonia canadensis 
Ni lssonia tenuicaul is  
Ginkgo nana 
Baiera furcata 
Sphenopteris 
Pityophylun nordensk io ld i i  
worm burrows 
helminthopsis 
b i  va lves 

Pterophyl lun rectangulare 
Ginkgo nana 
Baiera furcata 
Ni lssonia tenuicaul is  
Czekenouskia r i g i d a  
Podozamites lanceolatus? 

Baiera furcata** 
Cladophlebis v i r g i n i e n s i s  martiniana 
Ni lssonia schaunbergensis 
Ni lssonia tenuicaul is  
Ni lssonia n igracol lens is  
Ni lssonia sp.(new) 
p e t r i f i e d  wood 

Pterophyl lun rectangulare 
Ni lssonia tenuicaul is  



SAMPLE NO. 

SM860901 

SM860903 

SM861001 

SM861002 

L M A T  I ON 

westermost Nass 

I 1  

west Nass Lake 

SM861003 I 1  

KH8602 creek flowing into Klappan River 

SM861101 Mount Klappan Baiera Peak 

SM861102 Mount Klappan south side 

SL860301 Sumnit in Big Valley 

post T ION IDENTIFICATION 

Czekanowskia rigida 

Klappan-lower Malloch . Czekanowskia rigida 

Podozamites lanceolatus 
Sphenopteris 
Pityophyllun nordenskioldii 
Czekanouskia rigida 

uppermost Klappan Nilssonia canadensis** 
Czekanowskia rigida 
Pityophyllun nordenskioldii 
Podozami tes Lanieolatus 
bivalve 

upper Klappan? 

Hal loch 

upper Klappan? 

lower Klappan 

Cladophlebis virginiensis fishe-:** 
Baiera furcata 
Sphenopteris 

PterophylLun rectangulare 
Cladophlebis virginiensis fisher' 
Podozamites lanceolatus 

b i va 1 ves 

Pterophyllun rectangulare 
Cladophlebis virginiensis fishe-' 
Cladophlebis virginiensis martiniana 
Baiera furcata 
Nilssonia tenuicaulis 
Nilssonia schaunbergensis 
Pterophyllun plicatun 
Ptilophyllun montanense 
Pityophyllun nordenskioldii 
tree branches 

Ginkgo nana 
Sphcnoptcris 
Cladophlebis virginiensis 
Baiera furcata 
Pterophyllun rectangulare 
Nilssonia canadensis 
Ptilophyllun montanense 
Pityophyllun nordenskioldii 

bi va 1 ves 
Nilssonia tenuicaulis 
Ginkgo nana? 
Ostrea 



LOCATION P6s I T I ON IDENTIFICATION SAMPLE NO. 

SL860302 Surmit in Big Valley down from 01 lower Klappan bi va lves 
Ostrea 

bi va lves SL860304 Surmit Big Valley N. fork 

S M M l  1 Nass Clyde Creek 

lower Klappan 

K 1 appan Pityophyllun nordenskioldii 
Pterophyllun rectangulare 
Nilssonia tenuicaulis 
Ginkgo nana 
Eaiera furcata 
new species 

LS86009 ridge east of Nass Lake upper Klappan Nilssonia schaunbergensis 
Baiera furcata 
Ginkgo nana 
Cladophlebis virginiensis acuta 
Sphenopteris 

SM861401 east of  Nass Lake upper Klappan Eaiera furcata 
Cladophlebis virginiensis martir'ana 
Czekanowskia rigida 

SM861501 OTC86002 east of Nass Lake lower Malloch Cladophlebis virginiensis 
Nilssonia tenuicaulis 
Pityophyllun nordenskioldii 
Czekanouskia cf. rigida 

Cladophlebis virginiensis? 
Podozamites lanceolatus 
Nilssonia tenuicaulis 
Cladophlebis virginiensis fishe-' 
Czekanowskia rigida 
seeds 

SM861502 

Czekanowskia rigida 
Pcdozamites lanceolatus 
Nilssonia canadensis 
Ginkgo nana 
Eaiera furcata 

St4861503 

Sphenopter i s? 
Eaiera furcata 
large trees 

SM861504 

Cladophlebis virginiensis marti-'ana 
Baiera furcata 
Baiera gracilis? 
Nilssonia schaunbergensis 
bi va 1 ves 

SM861505 



IDENTIFICATION LOCAT I ON POSI T I ON SAMPLE NO. 

SM861506 II Gingo nana 
Cladophlebis virginiensis 
Pityophyllun nordenskioldii 

SM861507 Nitssonia schaunbergensis 
Sagenopteris uilliamsii 
Podozamites lanceolatus 
Nilssonia sp.(cf. tenuicaulis) 
Ginkgo nana 

SM8616 
(KJ8611) 

5 miles SW of Nass Lake Ma1 loch Nilssonia nigracollensis 
Czekanouskia rigida 
Cladophlebis virginiensis 
Baiera furcata 

NU Lost Ridge seam E wood pieces 
Nilssonia schaunbergensis 
Czekanouskia rigida 
Nilssonia sp. 

JT862 10 1 

seam F bivalve 
Pityophyllun nordenskioldii 
wood pieces 
Nilssonia? 

bi va l ves 
Czekanouskia rigida 
Nilssonia tenuicaulis 
wood pieces 

JT862102 below seam B 

bi va Lves 
Nilssonia nigracollensis 

JT862103 below seam D 

Czekanowskia rigida 
Nilssonia tenuicaulis 
new species?( cf. N. canadensis) 

JT862204 at A t - 2  seam 

JT862205 II 

N. Nass n e w  leases 

A-8 interseam 

upper Spatsizi 

bivalves 

SM861701 
(KJ8613) 

bivalves 

SM861 702 bi va Lves 

bi va 1 ves SM861 703 

SM861704 bi va L ves 

bi va 1 ves SM861705 



SAMPLE NO. LOCAT 1 ON POSIT ION I D E N T I F I C A T I O N  

JT862306 

SM861801 

SH861702 

SM861 703 

SM861704 

NU Lost Ridge 

NU Nass 

II 

II 

II 

belou B seam 

upper Spatsizi- louermost Klappan 

30m above 01 

10m above 02 

above 03 in  roof  and f l o o r  o f  coal 

b iva lves (2+ species) 

b i  va lves 

b i  va 1 ves 

b i  va l ves 

Pterophyl lun rectangulare 
Ni lssonia tenuicaul is  
Czekanouskia r i g i d a ?  
neu species 
Pterophyl lun p l i c a t u n  

94861 705 

SM861706 

SM861707 

3m above 04;roof o f  carb d s t  

15 above 05 

5 m  above 06;floor of coal 

b i  va l ves 

b iva lves 

C ladoph leb i  s v i  r g i  n i  ens i s 
Pi tyophyl lun nordenskioldi 
b i  va 1 ves 

94861 708 2Om above 07;roof o f  carb mdst P i tyophyl lun nordenskioldi 
Sphenopteris 
Ni lssonia tenuicaul is  

94861 709 

SH861710 

10m above 1ast;roof o f  carb mdst 

30m above 09 

Pi tyophyl lun nordensk io ld i i  

bivalves(Herzogina?) 
belemnites 

SH861711 

9486171 2 

SH861713 

same bed as 10 repeated 

II 

10m belou 12; same as 08 

Herzogina? 

b i  va lves 

Sphenopteris bru lens is  
P i  tyophyl l u n  nordenskioldi i 
Ni lssonia tenuicaul is  

LS86014 

JT862408 

N Sunnit 

NU Lost Ridge 

upper Spats iz i - lower  Klappan 

belou seam B 

biva t ve 

b i  va 1 ves 
p lan t  hash 

JT862409 NU Lost Ridge D Seam Ni lssonia tenuicaul is  
p lan t  hash 
b i va l ve  i n f i l l s  

JT862410 NU Lost Ridge Below b seam b i  va l ves 
p lan t  hash 



SAMPLE NO. 

JT862411 

JT862412 

SM861901 

SM861902 

94861 903 

SM861904 

SM862006 

SM862009 

JT862613 

JT862614 

57862615 

JT862616 

BV862501 

LOCAT 1 ON 

NU Lost Ridge 

NU Lost Ridge 

SC Sumnit 

SC S u r m i t  

SC S m i t  

SC S u m n i t  

SC S u n n i t  

SC S m i t  

U o f  Uest Pond 

W o f  Uest Pond 

below TRC84249 

below TRC84250 

Lost Ridge 

SC S m i t  

SC Sumnit 

POSI T ION 

A - B  interseam 

I D E N T I F I C A T I O N  

small b iva lves 
Cladophlebis v i rg in iens i s  

below A seam small b iva lves 

lowermost Klappan sequence S t a f f i n e l l a  and other bivalves 

lowermost Klappan sequence Ni lssonia tenuicaul is  
P i tyophyl lun nordensk io ld i i  

25 m above SM861901 S t a f f i n e l l a  and other bivalves 

Lowermost Klappan sequence Ni lssonia tenuicaul is  
P i tyophyl lun nordenskioldi i  

lowermost Klappan sequence S t a f f i n e l l a  and other bivalves 

lowermost Klappan sequence b e t m i t e  ( i n  skree) 
b i  va 1 ve 

below seam A-2 ? Ni lssonia tenuicaul is  
Ni lssonia n igracol lens is  
Cladophlebis v i r g i n i e n s i s  

seam 14-3 or A-4 ? b i va l ve  i n f i l l s  
Ni lssonia tenuicaul is  
p lan t  hash 

2 rn belou A - 5  ? Ni lssonia tenuicaul is  
Equiset i tes l y e l l i  

1 rn below A-5 ? Ginkgo nana 
Ginkgo p l u r i p a r t i t a  
Baiera furcata 
small bivalves 
Ni lssonia tenuicaul is  
P i tyophyl lun nordenskioldi i  
E l i t i d e s  c u r v i f o l i a  

Klappan sequence b iva lves (2 species) 
Helminthopsis 

lower Klappan sequence b i  va l ves 

mid-lower Klappan sequence Pi tyophyl lun nordensk io ld i i  
Czekanowskia r i g i d a  
Baiera furcata 



SAMPLE NO. 

LS861701 

KJ861701 

KJ861702 

KJ861703 

KJ861704 

DU86002 

LS86018- 5 

J 186300 1 

DU86004 

OU86005 

GM860105 

SM86ST F - 2 

SM86ST F - 3 

SM86STF- 5 

SM86STF-6 

SM86STF-7 

SM86STF- 11 

SM86STF-12 

LOCAT ION 

E Skeena 

N S u n n i t  

N S u n n i t  

N Sumnit 

N S u n n i t  

N S u n n i t  

S Sumnit 

U Lost Ridge 

Lost Ridge uaste dunp 

Lost Ridge uaste dunp 

C S u n n i t  

Spats iz i  type sect ion 

Spatsizi  type sect ion 

Spatsizi  type sect ion 

Spats iz i  type section 

Spatsizi  type section 

Spats iz i  type sect ion 

Spatsizi  type section 

POSIT ION 

louer Melloch sequence 

upper Spatsizi  sequence 

I D E N T I F I C A T I O N  

Cladophlebis v i r g i n i e n s i s  rnar t i r -ma 
Cladophlebis v i r g i n i e n s i s  f ishe- ;  

Ostree 
Modiolus 

lowermost Klappan sequence small b iva lves 
Ostrea 

lower Klappan sequence b i  va 1 ves 
b e l m i  tes 
Ostrea 

upper Spats iz i  sequence 

louer Klappan sequence 

t u r r i t e l l i d  gastropods 
snai 1s 
b i  va 1 ve 

P t i l o p h y l l u n  montanense 
Pi tyophyl lun nordensk io ld i i  
Podozamites lanceolatus 

mid-louer Klappan sequence b i va l ve  casts 

2 - 3  m above seam A-1 ? be 1 mi tes 
1 m above seam A-1 ? b i  va lves 

I l louer I seama1 Ni lssonia canadensis 
Pi tyophyl lun nordensk io ld i i  
Baiera furcata 
Pterophyl lun rectengulare 

scree belou DU86004 b i va l ve  

uppermost Spatsizi  Modiolus and other bivalves 

543 m from top of sect ion Tr igonia and other bivalves 

520 m from top o f  section b iva lves 

507 m from top of section b iva lves 

475 m from top o f  section b iva lves 

465 m from top of section Tr igonia 

222 m from top o f  section b iva lves 

195 m from top of section b iva lves 



POSIT ION IDENTIFICATION SAMPLE NO. LOCAT I ON 

Spatsizi type section 135 m from top of section bivalves 
belenni tes 
amnonite 

SH86STF-13 

47 m from top of section bi  va 1 ves 
serpulid uorm ? 

belennite 

Spatsizi type section SMMSTF - 14 

louermost Rhondda sequence Czekanouskia rigida 
Baiera furcata 

Rhondda type section SM86RT F - 1 

louermost Rhondda sequence petrified uood SM86RT F - 2 

S M W T F - 1  

Rhondda type section 

Malloch type section 25-30 m from top Czekanouskia rigida 
conifer seeds 
fresh water pelecypod 

S H W T F - 1 A  Malloch type section 25-30 m from top Podozamites cf. lanceolatus 
Cladophlebis virginiensis marti-'ma 

25-30 m from top 

25-30 m from top 

942 m from top 

Cladophlebis virginiensis S M W T F  - 1 B 

S M W T F - 1 C  

S M W T  F - 2 

Malloch type section 

Malloch type section 

Malloch type section 

Czekanouskia rigida 

Nilssonia tenuicaulis 
Ctenis borealis 
Czekanouskia rigida 
Podozamites ? 

Czekanouskia rigida S M M T  F - 2B 

S M W T F - 2 C  

S M W T  F - ZD 

Malloch type section 

Malloch type section 

Malloch type section 

932 m from top 

909 m from top 

840 m from yop 

Czekanouskia rigida 

Czekanousk i a r i g i da 
Cladophlebis virginiensis fisheri 
Podozami tes lanceolatus 

S H W T F  -3 

S M W T  F - 38 

Malloch type section 

Malloch type section 

800 m from top 

673 m from top 

Cladophlebis virginiensis 

Cladophlebis virginiensis 
Czekanouskia rigida 

SMB6nT F - 3C 

SM86MTF-3D 

Ma1 loch type section 

Malloch type section 

646 m from top 

646 m from top 

Czekanouskia rigida 

Cladophlebis virgininsis 
Ginkgo nana 
Czekanouskia rigida 
Pityophyllun nordenskioldii 



POSITION IDENTIFICATION SAMPLE NO. LOCAT I ON 

SM86MTF-3E Walloch type section 564 m from top Czekanowskia rigida 
Cladophlebis virginiensis 

564 m from top 

564 m from top 

516 m from top 

410 m from top 

410 m from top 

492 rn from top 

483 m from top 

442 m from top 

414 m from top 

Equisetites lyelli S M W T  F - 3F 

SM86MT F - 3G 

SM86MTF-4 

SW86MT F - 4B 

SM86MT F - 4C 

SM86MT F - 5 

SM86MTF-5B 

SM86MTF-5C 

SM86MTF-50 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

Czekanouskia rigida 

petrified uood 

Czekanowskia rigida 

Czekanowskia rigida 

petrified uood 

Podozamites lanceolatus 

Czekanowskia rigida 

Nilssonia tenuicaulis 
Podoramites lanceolatus 
Czekanowskia rigida 

SM86MT F - 5E Malloch type section 391 m from top Pityophyllun nordenskioldii 
Czekanowskia rigida 
Baiera furcata 

Cladophlebis virginiensis 
Czekanowski a r i gi da 

S M W T F  - 5 F Mal loch type section 353 m from top 

SM86MTF -5G 

SM86MTF-5H 

SM86MTF-5 I 

SM86MTF - 5 J 

Malloch type section 

Malloch type section 

Malloch type section 

Malloch type section 

341 m from top 

292 m from top 

266 m from top 

265 m from top 

Czekanowskia rigida 

Czekanowskia rigida 

Czekanowskia rigida 

Czekanowskia rigida 
Cladophlebis virginiensis 

SM86MTF-5K 

SM86MTF - 5L 

SM86MTF - 5M 

Malloch type section 

Malloch type section 

Malloch type section 

186 m from top 

165 m from top 

153 m from top 

Czekanowskia rigida 

Czekanowskia rigida 

Crekanowskia rigida 
Pityophyllun nordenskioldii 
Cladophlebis virginiensis 

SM86MTF-5N 

SM86MTF-50 

Malloch type section 

Malloch type section 

142 m from top 

125 m from top 

Ginkgo nana 

Czekanowskia rigida 



SAMPLE NO. 

SM86MTF- 5P 

KH860130 1 

KH860 1303 

KH8601304 

KH8601307 

KH8601401 

KH8601404 

SL8600402 

SL8600403 

SL8600502 

SL8600507 

LOCAT I ON 

Malloch type section 

Malloch type section 

Malloch type section 

Sunnit South 

sunnit South 

Sumnit South TRC83065 

Sunnit South 

Sunnit South TRC83075 

Sunnit S w t h  

Sunnit South 

Sumnit South TRC85009 

Fox Ck. at SC 11  

Fox Ck. at SC 1 1  

POSITION 

110 m from top 

IDENTIFICATION 

Pityophyllun nordenskioldii 
Czekanouskia rigida 

96 m from top Cladophlebis virginiensis 

Czekanowskia rigida 
Pityophyllun nordenskioldii 

80 m from top 

Lou-mid Klappan sequence uood fragments 

lou-mid Klappan sequence uood fragments 
Nilssonia tenuicaulis 
Czekanouskia rigida ? 

bi va lves 
Sphenopteris 

E seam ? 

louer Klappan 

Klappan sequence 

Klappan sequence 

Klappan sequence 

Klappan sequence 

Nilssonia canadensis 
Pityophyllun nordenskioldii 
branches 

Czekanouskia rigida 
Pitophyllun nordenskioldii 

Pityophyllun nordenskioldii 
Czekanouskia rigida ? 

b i va 1 ves 
plant fragments 

bi va 1 ves 
plant fragments 

Pterophyllun rectangulare 
Pityophyllun nordenskioldii 
Cladophlebis virginiensis 

mid Klappan around K s e m  tree trunks 
Pityophyllun nordenskioldii 
Baiera furcata 
Nilssonia tenuicaulis 
Pterophyllun rectangulare 
Nilssonia schaunbergensis 
Podozamites lanceolatus 
Staffinella 
Sphenopteris brulensis 

mid Klappan around K sear logs 
Staffinella 
Nilssonia sp. 



SAMPLE NO. 

SL8606 

GM860102 

LOCAT I ON 

Sunnit South TRC83052 

Sumnit South 

GI48601 04 S m i t  South 

JM860201 Sunnit Big Valley 

JM860202 Sumnit Big Valley 

DU860201 Sunnit South east of OTC84004 

DU860202 Sunni t South belou OK84004 

DU860203 Sumnit South below Otc84004 

POS If ION 

1 m above G upper seam 

lower Klappan-upper Spatsizi 

upper Spatsizi sequence 

upper Spatsizi sequence 

upper Spatsizi sequence 

louer Klappan sequence 

lower Klappan sequence 

louer Klappan sequemce 

JT863804 Sunnit Repeater Ridge louer Klappan-upper Spatsizi 

518633 14 Lower Klappan River gorge 200-300 m below A seam 

57863804 Repeater Ridge TRC85005 lower Klappan-upper Spatsizi 

IDENTIFICATION 

Nilssonia tenuicaulis 
Baiera furcata 
Cladophlebis virginiensis 
Sphenopteris brulensis 
Czekanowskia rigida 
Nilssonia schaumbergensis 
Pityophyllun nordenskioldii 
Pterophyltun rectangulare 
Coniopteris sp. 
Nilssonia canadensis 
Sagenopteris williamsii 
Podozamites lanceolatus 

Ostrea 
bi va 1 ves 
belemni tes 

bivalves 

bi va 1 ves 

bi va lves 

Cladophlebis virginiensis 
Pityophyllun nordenskioldii 
Helminthopsis 

Ostrea 

Nilssonia tenuicaulis 
Coniopteris sp. 
Czekanowskia rigida 
Sphenopteris brulensis 
Cladophlebis virginiensis 
Podozami tes lanceolatus 
Baiera gracilis 
Equi set i tes l ye 1 l i 

belermites 
bi va l ves 

large turritellid gastropod 
bivalves 

Baiera furcata 
Baiera gracilis 
Nilssonia tenuicaulis 
cone 
seed pod 



SAMPLE NO. LOCAT I ON WSI T ION I D E N T I F I C A T I O N  

, 
Coniopteris sp. 

JT862601 

DDH86022A 

DDH86022B 

DDH86030A 

DDH86030B 

DDH8603OC 

DD H86030D 

DDH86030E 

DDH86030F 

DOH86030G 

DDH86030H 

DDH86030I 

DDH86030J 

DDH86030K 

DDH86034A 

DDH86034B 

Lost Ridge Uest Pond Klappan sequence belou TRC84249 Elatides curvifolia 
Coniopteris berryi 
Nilssonia tenuicaulis 

BOX 42, 98 m from top 

BOX 44, 100 m from top 

BOX 12, 41 m from top 

Box 34, 71 m from top 

BOX 43, 89 m from top 

BOX 48, 99 m from top 

Box 49, 101 m from top 

Box 51, 106 m from top 

Box 52, 107 m from top 

Box 68, 140 m from top 

Box 69, 142 m from top 

Box 70, 146 m from top 

Box 72, 150 m from top 

Box 3, 20 m from top 

Box 6, 25 m from top 

1 m belou K seam 

feu m belou K seam 

I - J  interseam 

floor of I seam 

just belou I seam 

just belou I seam 

just belou 1 seam 

just belou I seam 

just belou I seam 

just belou Ph seam 

just above Ph seam 

just above Ph seam 

within Ph seam 

roof of K/L seam 

floor of K/L seam 

Nilssonia canadensis 
Cladophlebis virginiensis 
Crekanouskia rigida 

bivalves 

Pterophyllun rectangulare 
Equisetites lyelli 
Nilssonia tenuicaulis 
Pityophyllun nordenskioldii 
Czekanouskia rigida 

Nilssonia tenuicautis 

Czekanouskia rigida 

Czekanouskia rigida 
Pityophyllun nordenskioldii 
Cladophlebis virginiensis 
Equisetites lyetli 
Pterophyllun rectangulare 

Czekanousk i a rig i da 

Sphenopteris brulens 
Czekanouskia rigida 

Sphenopteris brulens 
Czekanouskia rigida 

Staffinella 
Ferganoconcha 

bivalves 

Ferganoconcha 

Nilssonia sp. 

Czekanouskia rigida 
Nilssonia tenuicaulis 
Nilssonia canadensis 

S 

S 

Cladophlebis virginiensis 



SAMPLE NO. LOCAT I ON 

DDH86034C Box 38, 19 m from top 

DDH86034D Box 72, 153 m from top 

DDH86034E Box 73, 155 m from top 

DDH86022C Box 32, 73 m from top 

DDH86022D 

DDH86022E 

DDH86022F 

DDH86022G 

DD H86028A 

DDH86028B 

DDH68028C 

DDH86028D 

DDH86022E 

DDH86028F 

DDH86028G 

DDH86028H 

DDH86028I 

Box 33, 74 m from top 

Box 38, 87 m from top 

Box 43, 96 m from top 

Box 45, 101 m from top 

Box 22, 54 m from top 

Box 23, 56 m from top 

Box 23, 57 m from top 

Box 24, 59 m from top 

Box 25, 60 m from top 

Box 25, 60 m from top 

Box 39, 85 m from top 

Box 4 0 ,  88.5 m from top 

Box 41, 94 m from top 

DD H86028 J Box 44, 97 m from top 

DDH86028K Box 45, 98 m from top 

DDH86028L Box 60, 130 m from top 

POSIT I ow I D E N T I F I C A T I O N  

Ni lssonia canadensis 
P i  tyophyl tun nordenskioldi i 
Czekanouskia r i g i d a  

j u s t  belou K/L seam Czekanouskia r i g i d a  
Ni lssonia sp. c f .  tenuicaul is 

f l o o r  o f  H / 1  seam Ni lssonia sp. 
P i tyophyl lun nordenskioldi i  

f l o o r  o f  H / I  seam Pi tyophyl lun nordenskioldi i  

jus t  belou L seam Equiset i tes l y e l l i  
Pterophyl lun rectangulare 
Pi tyophyl lun nordenskioldi i  
Sphenopteris brulensis 

j u s t  below L seam Sphenopteris brulensis 

jus t  above K/L seam Czekanouskia r i g i d a  

midway between K/L and L seams Nitssonia tenuicaul is  

midway betueen K/L and L seams S t a f f i n e l l a  ? 

D - C  interseam b iva lve  fragments 

D - C  interseam biva lve fragments 

D - C  interseam b iva lve  fragments 

D - C  interseam biva lve fragments 

D - C  interseam biva lve fragments 

D - C  interseam b i  va L ves 
t u r r i t e l l i d  gastropods 

C - B  interseam b iva lve  fragments 

C - B  interseam b iva lve  fragments 

C - B  interseam biva lve fragments 
gastropods 

C - B  interseam 

C - B  interseam 

A - B  interseam 

biva lve fragments 

b iva lve  fragments 

b iva lve  fragments 



SAMPLE NO. LOCAT I ON POSITION I D E N T I F I C A T I O N  

A - B  interseam 

A - B  interseam 

b iva l ve  fragments DDH86028M 

DDH86D28N 

Box 61, 131 m from top 

Box 71, 151 m from top Czekanowskia r i g i d a  
P i t yophy l l un  nordenskioldi i  

Czekanowskia r i g i d a  DDH86037A 

DDH86037B 

Box 3, 14 m from top 

Box 4, 16 m from top 

j u s t  above 0 seam 

jus t  above 0 seam Czekanowskia r i g i d a  
Pi tyophyl lun nordensk io ld i i  

j u s t  above 0 seam Czekanouskia r i g i d a  
Pi tyophyl lun nordensk io ld i i  
Baiera furcata 

DDH86037C Box 5, 17.5 m from top 

Pterophyl lun rectangulare DDH86037D 

DDH86037E 

Box 5, 18 m from top 

Box 7, 21 m from top 

jus t  above 0 seam 

f l o o r  o f  0 seam Pi tyophyl lun nordensk io ld i i  
Czekanowskia r i g i d a  
Ginkgo p l u r i p a r t i t a  ? 

DDH86037F 

DDH86037G 

DDH86037H 

DDH86038I 

Box 29, 64 m from top 

Box 47, 100 m from top 

Box 49, 103 m from top 

Box 54, 114 m from top 

j u s t  above M seam 

20 m belou M seam 

about 20 m below M seam 

about 30 m belou M seam 

Pi tyophyl lun nordensk io ld i i  

P i tyophyl lun nordesk io ld i i  

Podozamites lanceolatus 

Podozamites lanceolatus 
Czekanouskia r i g i d a  
P i t yophy l l un  nordensk io ld i i  

b i  va lves DDH86023A 

DD H86023B 

DDH86023C 

Box 8, 25 m from top 

Box 19, 44 m from top 

Box 21, 49 m from top 

above and below A zone 

above and below A zone 

above and below A zone 

Ni lssonia canadensis 

Ni lssonia canadensis 
Czekanouskia r i g i d a  
Ni lssonia sp. 

Box 43, 86 m from top 10 m above A-5 gastropods 
unknown s ta r  shaped species 

Box 2, 7 m from top roof o f  0 seam Sphenopteris bru lens is  
Ni lssonia sp. 

DDH86025B 

DDH86025C 

DDH86025D 

f l o o r  o f  0 seam 

4 m below 0 seam 

6 m below 0 seam 

Box 29, 66 m from top 

Box 31, 70 m from top 

Box 32, 72 m from top 

Ni lssonia tenuicaul is  

Ferganoconcha 

Ferganoconcha 



SAMPLE NO. LOCAT ION 

DDH86025E Box 33, 73 m from top 

DDH86025F Box 33, 75 m from top 

DDH86025G BOX 44, 95 m from top 

DDH86025H Box 44, 96.5 m from top 

DOH86025 I BOX 51, 110 m from top 

DDH86025J Box 89. 189 m from top 

DDH86026A 

DDH86026B 

DDH86026C 

DDH86026D 

DDH86026E 

DDH86026F 

DDH86026G 

DDH86026H 

DDH86026I 

DDH86026J 

DDH86026K 

DDH86026L 

DDH86026M 

ODH86026N 

DDH860260 

Box 10, 28 m from top 

Box 11, 29.5 m from top 

Box 12, 31 m from top 

Box 13, 32.5 m from top 

Box 14, 34 m from top 

Box 15, 36 m from top 

Box 24, 53 m from top 

Box 26, 58 m from top 

Box 27, 60 m from top 

Box 28, 62 m from top 

Box 29, 63 m from top 

Box 52, 109 m from top 

Box 53, 110 m from top 

Box 54, 112 m from top 

Box 55, 114 m from top 

POSITION 

7 m belou 0 seam 

8 m belou 0 seam 

f l o o r  o f  N seam 

f l o o r  o f  N seam 

15 m k l o u  N seam 

f l o o r  o f  J seam 

j u s t  above A-2 seam 

j u s t  above A-2 seam 

just above A-2 seam 

j u s t  above A-2 seam 

j u s t  above A-2 seam 

roof  o f  A-2 seam 

A-2-A-3 interseam 

A-2-A-3 interseam 

A-2-A-3 interseam 

A-2-A-3 interseem 

A-2-A-3 interseam 

Below A-3 seam 

belou A-3 seam 

belou A-3 seam 

belou A-3 seam 

I D E N T I F I C A T I O N  

b iva lves 

Ferganoconcha ? 

Ni lssonia schaunbergensis 

Ni lssonia tenuicaul is  

Ni lssonia schaunbergensis 

Ni lssonia tenu icau l i s  
Czekanouskia r i g i d a  
Pi tyophyl lun nordensk io ld i i  
Pterophyllum rectangulare 

Ginkgo nana 

t u r r i t e l l i d  s n a i l  
b iva lves 

t u r r i t e l l i d  gastropods 
b i  va 1 ves 
S t a f f i n e l l a  

b iva lves 

S t a f f i n e l l a  
t u r r i t e l l i d  gastropods 

b i  va 1 ves 

b i  va Lves 

b i  va 1 ves 

bivalves 

b i  va 1 ves 

b i  va 1 ves 

b i va l ve  and p lan t  hash 

b iva lve and p lan t  hash 

bi  va 1 ves 

b i  va l ves 



SAHPLE NO. 

DDH86026P 

DDH86026Q 

DDH86026R 

DDH86026S 

DDH86026T 

DDH86026U 

DDH86026V 

DDH86026W 

DDH86031A 

DDH86027A 

DDH86032A 

DDH86004A 

DDH86004B 

DDH86004C 

DDH86006A 

DDH86006B 

DDH86008A 

DDH86008B 

DDH86009A 

DDH860D9B 

DD H860 1 2A 

DDH86012B 

DDH860 12C 

DDH86017A 

DDH86020A 

LOCAT I ON 

BOX 57, 120 m from top 

Box 58, 121 m from top 

121-126 m from top 

Box 64, 133 m from top 

BOX 65, 135 m from top 

Box 68, 141 m from top 

BOX 70, 145 m from top 

146-155 m from top 

Box 16, 41 m from top 

Box 34, 81 m from top 

Box 11, 29 m from top 

Box 25, 64 m from top 

Box 28, 71 m from top 

Box 83, 17’7 m from top 

Box 17, 62 m from top 

Box 22, 72 in from top 

Box 29, 79 m from top 

Box 31, 83 m from top 

Box 3, 21 m from top 

Box 5, 29 m from top 

Box 16, 36 m from top 

99-105 m from top 

119-121 m from top 

Box 41, 86 m from top 

Box 2, 18 m from top 

POSITION I D E N T I F I C A T I O N  

below A-3 s e m  

below A-3 seam 

below A-3 seam 

below A-3 seam 

below A-3 seam 

below A-3 seam 

below A-3 seam 

below A-3 seam 

2 m above I seam 

f l o o r  o f  K/L seam 

10-15 m belou I seam 

8 m below K/L seam 

13 m below K/L seam 

10-15 m above H seam 

I - H  interseam 

10 m above H seam 

bivalves 

b i  va 1 ves 

bivalves 

b i  va lves 

b i  va l ves 

bivalves 

bivalves 

b i  va 1 ves 

b i  va 1 ves 

Nilssonia tenuicaul is  

Ni lssonia canadensis 

b i  va 1 ve 

Nilssonia tenuicaul is  

b iva lve 

b i  va 1 ves 

Nilssonia tenuicaul is  
Cladophlebis v i rg in iens is  

I - H  interseam bivalves 

roof o f  H seam Nilssonia tenuicaul is  

b i  va 1 ves 30 m above K seam 

20 m above K seam b i  va lves 

b i  va 1 ves 15 m below 0 seam 

0-N interseam b i  va Lves 

b i  va l ves f l o o r  o f  N seam 

15-20 m below I seam b i  va 1 ves 

20 m above C seam b i  va 1 ves 



SAMPLE NO. 

DDH86020B 

DDH86020C 

y186027-6 

WKT85016 

SA2712sSA1612 

SA2714 

SM2712 

SM27MSC 

DDH85016A 

SM86027- 6 

W86027- 14 

LOCATION 

Box 20, 53 m from top 

Box 31, 76 m from top 

DDH85016 

DDH85016 

DDH85016 

DDH85027 

DOH85027 

DDH85027 

DDH85016 

DDH85016 

DDH85016 

POSI T ION 

miduay betueen C and A seams 

5 m belou A seam 

roof of I seam 

f loor  of J seam 

10 m k l o u  D seam 

40 m above 0 seam 

0.25 m belou 0 seam 

5 m belou K seam 

5 m belou J seam 

8 m above I seam 

C-B interseam 

IDENTIFICATION 

bivalves 

bi va 1 ves 

Sphenopteris brulensis 

Nilssonia tenuicaulis 

gastropods 
bi va 1 ves 

Czekanouskia rigida 
Nilssonia tenuicaulis 
Nilssonia new sp ? 

Nilssonia canadensis 
C 1 adoph lebi s vi rg i ni ens i s 
Pterophyllun rectangulare 
Sphenopteris brulensis 

Nilssonia tenuicaulis 

Nilssonia tenuicaulis 

Sphenopteris brulensis 

bivalves 
gastropods 



APPENDIX E 

KLAPPAN SEQUENCE BIOSTRATIGRAPHY CHART 





APPENDIX F 

1:500 000 NORTHWESTERN BRITISH COLUMBIA MAP 







APPENDIX I 

SUMMIT-NASS-SKEENA AREA 

COAL TRENCH DATA 



D A T A  S O U R C E  

S U M M A R Y  

. 



GULF CANADA CORPORATION - COAL DIVISION 
13/MAR/87 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 
............................................................................ 

KPNSNTRC86019 6358890.0 493950.0 1150.0 1.6 35.0 49.0 

KPNSKTRC86020 6338426.0 507400.0 1548.0 2 .1  28.0 80.0 

KPNNRTRC86021 6341400.0 496750.0 1412.0 3.6 54.0 3 .0  

KPNNRTRC86022 6341456.0 496600.0 1374.0 2 . 3  30.0 49.0 

KPNNRTRC86023 6341564.0 498660.0 1410.0 1 . 1  17.0 272.0 

KPNNRTRC86024 6341480.0 499720.0 1415.0 2 . 5  44 .0  30.0 

KPNNRTRC86025 6341545.0 497980.0 1390.0 2 . 5  42.0 187.0 

KPNNRTRC86026 6341573.0 496080.0 1373.0 1.4 29.0 111.0 

KPNNRTRC86027 6336950.0 496075.0 1662.0 1.1 45.0 240.0 

KPNNRTRC86028 6336670.0 495945.0 1620.0 3.6 15.0 205.0 

KPNNRTRC86029 6336640.0 495905.0 1580.0 1.2 27 .0  216.0 

KPNSSTRC86030 6346250.0 498700.0 1825.0 2 . 8  44.0 182.0 

KPNSSTRC86031 6347660.0 498960.0 1935.5 2 . 7  40 .0  0.0 

KPNSSTRC86032 6348895.0 499445.0 1731.0 1.4 40.0 56 .0  

KPNSNTRC86033 6352625.0 497800.0 1860.0 1.6 15.0 355.0 

KPNSSTRC86034 6351255.0 498500.0 1720.0 1.8 20.5 0.0 



GULF CANADA CORPORATION - COAL D I V I S I O N  
13/MAR/87 PROJECT DATA SOURCE SUMMARY PAGE 2 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 

KPNSSTRC86035  6 3 4 9 8 7 5 . 0  5 0 1 7 9 5 . 0  1 7 7 0 . 0  4 . 0  0.0 50.0 

KPNNRTRC86036 6 3 3 6 4 8 5 . 0  495680.0 1 4 7 5 . 0  1 . 7  3 . 0  1 0 . 0  



S I M P L E  S A M P L E  

S U M M A R Y  



GULF CANADA CORPORATION - COAL D I V I S I O N  
23/MAR/87 SIMPLE SAMPLE SUMMARY PAGE 1 

TRUE THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVEREO MISSING TOTAL 
SOURCE I D  FROM TO REC COAL ROCK COAL ROCK COAL - ROCK 

TRC86019 

TRC86020 

TRC8602 1 

TRC86022 

TRC86023 

TRC86024 

TRC86025 

TRC86026 

TRC86027 

TRC86028 

TRC86029 

TRC86030 

TRC86031 

TRC86032 

5 3 0 1  

5303  

5304 
5305 

5306 

5307 

5308 

5309  

5 3 1 0  

5 4 5 1  

5452  

5453 

5454 

5455  

5456  

0.29 

0 . 1 2  

0 . 8 4  
3.01 

0 . 2 3  

0.16 

1.45 

0.00 

0 . 1 5  

0 . 4 0  

0 . 6 5  

1 . 0 4  

0.31 

2.00 

0 . 2 2  

1.68 

1 . 1 9  

2.30 
3 . 9 1  

2.00 

1 . 2 4  

3 .01  

1 .07  

1 . 1 2  

1 . 2 3  

1 . 5 9  

1 .44  

3.05 

3 .59  

0 .84  

100 .00  

100 .00  

100.00 
100.00 

100 .00  

100.00 

100.00 

1 0 0 . 0 0  

100.00 

100.00 

100 .00  

100 .00  

100.00 

100.00 

1 0 0 . 0 0  

1 .270  

0.960 

1.260 
0.300 

1 .520  

1.080 

1.060 

1.000 

0.970 

0.710 

0 . 9 4 0  

0 .320 

2 . 4 7 0  

1 . 4 3 0  

0.600 

0 .120  

0 . 1 1 0  

0.200 

0.190 

0 . 5 0 0  

0.070 

0 . 1 2 0  

0.080 

0.270 

0 .160  

0.020 

1.270-  0.120 

0.960- 0 . 1 1 0  

1.260- 0 . 2 0 0  
0.900- 0.0oo 

1.520-  0 . 1 9 0  

1.080-  0.000 

1.060- 0.500 

1 . 0 0 0 -  0 . 0 7 0  

0.970-  0.000 

0 . 7 1 0 -  0 . 1 2 0  

0 . 9 4 0 -  0.000 

0.320- 0.080 

2 . 4 7 0 -  0 . 2 7 0  

1 . 4 3 0 -  0.160 

0.600- 0.020 



GULF CANADA CORPORATION - COAL D I V I S I O N  
2 3 / M A R / 8 7  S I M P L E  SAMPLE SUMMARY PAGE 2 

TRUE T H I C K N E S S  
KLAPPAN PROJECT 

OATA SEAM SAMPLE D E P T H  D E P T H  PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I 0  FROM T O  REC COAL ROCK COAL ROCK COAL - ROCK 

T R C 8 6 0 3 3  

T R C 8 6 0 3 4  

T R C 8 6 0 3 5  

T R C 8 6 0 3 6  

5312 0.00 1.45 100.00 1.360 0.090 

5 3 1 3  7.25 8 . 4 1  100.00 0 . 9 6 0  0.200 

5314 0.85 4.00 100.00 2.160 0.990 

531 1 0.00 1.19  100.00 1.090 0 .100 

1.360- 0.090 

0.960- 0.200 

2.160-  0.990 

1.090- 0,100 



KPNSNTRC86019 



CONTRACTOR - 
G E O L O G I S T  - HUNTER 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - S E A M  ?, U P R I G H T ,  ON BCR (93.5 KM M A R K ) .  B I V A L V E S  N 
EARBY,  P L A N T S  A B S E N T .  C / C + R = 1 . 2 7 / 1 . 3 9  M. 

- L O C A T I O N -  

P R O V I N C E  - BC 
ELEVATION - 1 1 5 0 . 0 0  

L l C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

L E N G T H  - 1 . 6 0  

S I Z E  W I D T H  - 0.2 
S I Z E  HEIGHT - 0.3 

ROOF S T R I K E  - 79 
ROOF D I P  - 14 
ROOF O I R  - S 

ZONE - 9 
N O R T H I N G  - 6358890.00 

E A S T I N G  - 493950.00 

L A T I T U D E  - 572229 
L O N G I T U D E  - 1 2 9 0 6 0 2  

I N C L I N A T I O N  - 35.0 
A Z I M U T H  - 49.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 



1 
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TRUE THICKNESS 
GULF CANADA CORPORATION 

SEAM DETAIL COAL DIVISION 
MOUNT KLAPPAN PROJECT 

4TA SOURCE: KPN SN TRC86019 SEAM : INTERVAL(M) : 0.28 - 1.88 ELEVATION(M): 1150.0 

HUNTER 

COAL 
SEAM 
LOG 
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COAL QUALITY A.D.B. 
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VITRINITE HISTOGRAM 
F r q u m c y  ( Z ) 
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Gulf Canada Corporation 
Sample #5301 
Mean Maximum Reflectance = 4.43% 
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-David E. Peanon & Associates Ltd. 



KPNSKTRC86020 



CONTRACTOR - 
GEOLOGIST - CAHPBELL 

OPERATOR - G.C.C. 
SURVEYOR - 

REHARKS - SEAM ?, SUBHORIZONTAL, TAHTSEOLE CK AREA. C/C+R= 0 
. 9 6 / 1 . 0 2 .  UPPER MOST KLAPPAN SEQUENCE. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1 5 4 8 . 0 0  

LICENCE/LEASE NUHBER - 

- 0 R I E N T A T I O N -  

LENGTH - 2 . 1 0  

S I Z E  WIDTH - 0.4 
S I Z E  HEIGHT - 0.5 

ROOF STRIKE - 57 
ROOF D I P  - 40 
ROOF D I R  - S 

*** NOTE B** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6 3 3 8 4 2 6 . 0 0  

EASTlNG - 507400.00 

L A T I T U D E  - 5 7 1 1 2 7  
LONGITUDE - 1 2 8 5 2 3 9  

I N C L I N A T I O N  - 28.0 
AZIHUTH - 80.0 

FLOOR STRIKE - 0 
FLOOR D I P  - 0  
FLOOR O I R  - 
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TRUE THICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION 
MOUNT KLAPPAN PROJECT SEAM DETAIL 

TA SOURCE: KPN SN TRC86020 SEAM : INTERVAL(M) : 0.12 - 1.19 ELEVATION(M) : 1548.0 
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VITRINITE HISTOGRAM 
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GL,f Canada Corporation 
Sample #5303 
Mean Maximum Reflectance = 3.63% 
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-David E. Peorson & Associates Ltd. 
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CONTRACTOR - 
GEOLOGIST - MACLEOD 

OPERATOR - G.C.C.  
SURVEYOR - 

REMARKS - OVERLIES TRCNR86004 BY 30 - 40M STRATIGRAPHICALLY 
HIGHLY WEATHERED; C/C+R=2.16/3.07: ON CLYDE C K .  

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1412.00 

LlCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 3.60 

S IZE WIDTH - 0.6 
SIZE HEIGHT - 0.5 

ROOF STRIKE - 54 
ROOF D I P  - 16 
ROOF DIR - S 

*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6341400 .00  

EASTING - 496750.00 

LATITUDE - 571303 
LONGITUDE - 1290314 

INCLINATION - 54.0 
AZIMUTH - 3.0 

FLOOR STRIKE - 90 
FLOOR D I P  - 10 
FLOOR D I R  - S 
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TRUE THICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION 
MOUNT KLAPPAN PROJECT SEAM DETAIL 

DATA SOURCE: KPN NR TRC(16021 SEAM : INTERVAL(M) : 0.84 - 3.91 ELEVAllON(M): 1412.0 

GEOL - 
SEAL 
COUl 

:1 : 

RILL 
EPTH 
LIbll 

= 

1.M 

1.30 

1.01 

1.91 

YACLEOD 

COAL 
SEAM 
LOG 
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CONTRACTOR - 
GEOLOGIST - LEE 

OPERATOR - G.C.C.  
SURVEYOR - 

REMARKS - SEAM UNDERLIES TRCNR86003 BY 30 - 40M STRATIGRAPHI 
CALLY; ON CLYDE CK.; C/C+R=1.52/1.71 M. 

- L O C A T I O N -  

PROVl NCE 
ELEVAT I ON 

- BC 
- 1 3 7 4 . 0 0  

L lCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 2 . 2 6  

S I Z E  WIDTH - 0.8 
S I Z E  HEIGHT - 0.5 

ROOF STRIKE - 39 
ROOF D I P  - 59 
ROOF D I R  - E  

ZONE - 9 
NORTHING - 6 3 4 1 4 5 6 . 0 0  

EASTING - 496600.00 

LATITUDE - 571305 
LONGITUDE - 1 2 9 0 3 2 3  

INCLINATION - 30.0 
AZIMUTH - 49.0 

FLOOR STRIKE - 57 
FLOOR D I P  - 3 4  
FLOOR D I R  - E 
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GULF CANADA CORPORATION 
SEAM DETAIL COAL DIVISION . TRUE THICKNESS 

DATA SOURCE: KPN NR TRC86022 SEAM : INTERVAL(t4) : 0.20 - 2.00 ELEVATION(M): 1574.0 
Mourn KLAPPAN PROJECT 

GEOLOGIST ~ - LEE 

COAL 
SEAM 
LOG 

- - 
;AMPLE I1 

& 
OCK 
L 
!INING 
:CTIOI 

- 
B 15/07 DRAWING NO. : 

COAL QUALITY A.D.B. 
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Sample #5306 
Mean Maximum Reflectance = 3.94% 
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CONTRACTOR - 
GEOLOGIST - LEE 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - SAME SEAN A S  TRCNR86021 AND TRCNR86024: ON C L Y D E  C 
REEK: C/C+R = 1.08/1.08 M .  

- L O C A T I O N -  

PROV I NCE 
ELEVATION 

- BC 
- 1410.00 

LlCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1.12 

S I Z E  WIDTH - 0.4 
S I Z E  HEIGHT - 0.4 

ROOF STRIKE - 87 

ROOF D I R  - E  

*** NOTE *A*  0 INDICATES NO VALUE 

ROOF D I P  - 52 

ZONE - 9 
NORTHING - 6341564.00 

EASTING - 498660.00 

LATITUDE - 571309 
LONGITUDE - 1290120 

INCLINATION - 17.0 
AZINUTH - 272.0 

FLOOR STRIKE - 1 3 2  
FLOOR D I P  - 40 
FLOOR D I R  - E 
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T R U E  THICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION 
MOUNT KLAPPAN PROJECT 

SEAM DETAIL 

DATA SOURCE: UPN NR TRC88023 SEAM : INTERVAL(M) : 0.16 - 1.24 ELEVATION(M): 1410.0 

GEOL 
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I t  

1.18 

1.24 

I 3. 
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:CTION - 

B 13/87 DRAWING NO. : 

COAL QUALITY A.D.B. 
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CONTRACTOR - 
G E O L O G I S T  - MACLEOD 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - ZOOM UPSTREAM FROM T R C N R 8 6 0 2 1 ;  SAME SEAM; ON C L Y D E  
CK.; C/C+R = 1.06/1.56 M. 

- L O C A T I O N -  

P R O V I N C E  - B C  ZONE - 9 
E L E V A T I O N  - 1 4 1 5 . 0 0  N O R T H I N G  - 6 3 4 1 4 8 0 . 0 0  

L I C E N C E / L E A S E  NUMBER - 
E A S T I N G  - 499720.00 

L A T I T U D E  - 5 7 1 3 0 6  
L O N G I T U D E  - 1 2 9 0 0 1 7  

- 0 R I E N T A T I O N -  

L E N G T H  - 2.45 

S I Z E  W I D T H  - 1.2 
S I Z E  HEIGHT - 1.3 

ROOF OIP - 32 
ROOF S T R I K E  - 140 

ROOF D I R  - S 

I N C L I N A T I O N  - 44.0 
A Z I M U T H  - 30.0 

FLOOR STRIKE - 115 
FLOOR D I P  - I8 
FLOOR D I R  - S 
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GULF CANADA CORPORATION 
SEAM DETAIL COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
DATA SOURCE: UPN NR TRC86024 SEAM : INTERVAL(Y) : 1 . 0  - 3.01 ELEVAlION(U): 1415.0 

ST : YACLEOD 

I t  

p 
3.01 

_ _ _  
. . . . .  . . . .  

SCA - - 
;AMPLE I 

;rE - 
COA 

1 

:oupo 
- 

B 15/87 DRAWING NO. : 

COAL QUALITY A.D.B. 
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KPNNRTRC86025 



CONTRACTOR - 
GEOLOGIST - NACLEOD 

OPERATOR - G.C.C 
SURVEYOR - 

RENARKS - ROOF ERODED; SANE SEAN AS TRCNR86022 :  ON C L Y D E  CK; 
C/C+R = 1.00/1.07 N. 

- L O C A T I O N -  

PROVl  NCE 
E L E V A T I O N  

- BC 
- 1 3 9 0 . 0 0  

L l C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 2.50 

S I Z E  WIDTH - 0.6 
S I Z E  H E I G H T  - 1 . 2  

ROOF S T R I K E  - 0 
ROOF D I P  - 0 
ROOF D I R  

*** NOTE *** 0 I N D I C A T E S  NO VALUE 

- 

ZONE - 9 
NORTHING - 6 3 4 1 5 4 5 . 0 0  

E A S T I N G  - 497980.00 

L A T I T U D E  - 5 7 1 3 0 8  
LONGITUDE - 1 2 9 0 2 0 0  

I N C L I N A T I O N  - 4 2 . 0  
AZIMUTH - 1 8 7 . 0  

FLOOR S T R I K E  - 1 1 0  
FLOOR D I P  - 2 7  
FLOOR D I R  - s  
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GULF CANADA CORPORATION 
COAL DIVISION TRUE THlCKNESS 

MOUNT KLAPPAN PROJECT 
SEAM DETAIL 

DATA SOURCE: KPN HR mc86025 SEAM : INTERVAL(M) : 0 00 - 1.07 ELEVATION(U): 1390.0 

.oo 

07 

I 

SCA - - 
:AMPLE II 

TE - 
COAL 

T< 

OMPOS - 
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o o / o . o  
1.07 

- 

1- 
OCK 
L 
INlNG 
XTION 

- 

DRAWING NO. : ? 13/87 

COAL QUALITY A.D.B. 





KPNNRTRC86026 



CONTRACTOR - 
G E O L O G I S T  - MACLEOD 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - S E A M  S T R A T I  GRAPH I C A L L Y  UNDERL I ES T R C N R 8 6 0 2 5 ;  ON C L  
YDE CK; ROOF SLUMPED; C/C+R= 0.97/0.97 M. 

- L O C A T I O N -  

P R O V I N C E  - E C  
E L E V A T I O N  - 1 3 7 3 . 0 0  

L l C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1 . 3 6  

S I Z E  W I D T H  - 0.5 
S I Z E  H E I G H T  - 0.9 

ROOF S T R I K E  - 0 
ROOF D I P  - 0 
ROOF D I R  - 
*** NOTE A** 0 I N D I C A T E S  NO V A L U E  

ZONE - 9 
N O R T H I N G  - 6 3 4 1 5 7 3 . 0 0  

E A S T I N G  - 496080.00 

L A T I T U D E  - 5 7 1 3 0 9  
L O N G I T U D E  - 1 2 9 0 3 5 4  

I N C L I N A T I O N  - 29.0 
A Z I M U T H  - 1 1 1 . 0  

FLOOR S T R I K E  - 93 
FLOOR D I P  - 20 
FLOOR D I R  - s  
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TRUE THICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION 
MOUNT XLAPPAN PROJECT 

SEAM DETAIL 

DATA SOURCE: KPN NR TRc86026 SEAM : INTERVAL(M) : 0 IS - 1.12 ELEVATION(M): 1373.0 

EOLO 

iEAM 
:oMP 
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DRAWING NO. : 15/67 

COAL QUALITY A.D.B. 





KPNNRTRC86027 



CONTRACTOR - 
G E O L O G I S T  - S A V O I E  

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - C/C+R = . 7 1 / . 7 7  S U B H O R I Z O N T A L  U P R I G H T ,  S L I G H T L Y  DE 
FORMED, BASE O F  C U S .  

- L O C A T I O N -  

P R O V I N C E  - B C  
E L E V A T I O N  - 1 6 6 2 . 0 0  

L I C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

L E N G T H  - 1.10 

S I Z E  W I D T H  - 0.2 
S I Z E  H E I G H T  - 1.0 

ROOF S T R I K E  - 143 
ROOF O I P  - 21 
ROOF D I R  - N  

*** N O T E  *** 0 I N D I C A T E S  NO V A L U E  

ZONE - 9 
N O R T H I N G  - 6336950.00 

E A S T l N G  - 496075.00 

L A T I T U D E  - 571040 
L O N G I T U D E  - 1290354 

I N C L I N A T I O N  - 45.0 
A Z I M U T H  - 240.0 

FLOOR S T R I K E  - I48 
FLOOR D I R  - N 
FLOOR D I P  - 25 
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GULF CANADA CORPORATION 
COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT 
SEAM DETAIL 

, T I  SOURCE: UPN Nu mc86027 SEAM : INTERVAL(M) : 0.40 - 1.23 ELEVATION(M) : 1662.0 

1 

SCAI - 
AL 
L 

OAL - 

- = 
0.22 - - 
0.45 
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., - 
AMPLE I t  OCK 

.L 
IlNlNG 
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DRAWING NO. : I13/87 

COAL QUALITY A.D.B. 
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KPNNRTRC86028 



- D A T A  S O U R C E  S U M H A R Y -  

D A T A  SOURCE - K P N N R T R C 8 6 0 2 8  D A T E  - 0 2 / 1 3 / 8 7  

- H I S T O R Y -  

S T A R T  D A T E  - 1 8 / 0 7 / 8 6  
END D A T E  - 1 8 / 0 7 / 8 6  

CONTRACTOR - 
G E O L O G I S T  - S A V O I E  

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - OVERTURNED L I M B  OF A N T I C L I N E ,  P A R T I A L L Y  FROZEN,  F L  
OOR NOT FOUND: C/C+R= 0.94/0.94 M .  

- L O C A T I O N -  

P R O V I N C E  - BC 
E L E V A T I O N  - 1 6 2 0 . 0 0  

L l C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 3.60 

S I Z E  W I D T H  - 0.9 
S I Z E  H E I G H T  - 0.8 

ROOF STRIKE - 1 1 7  
ROOF D I P  - 58 
ROOF D I R  - N 

ZONE - 9 
N O R T H I N G  - 6336670.00 

E A S T I N G  - 495945.00 

L A T I T U D E  - 5 7 1 0 3 0  
L O N G I T U D E  - 1 2 9 0 4 0 1  

INCLINATION - 1 5 . 0  
AZIMUTH - 205.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 
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TRUE THICKNESS 
GULF CANADA CORPORATION 

SEAM DETAIL COAL DIVISION 
MOUNT KLAPPAN PROJECT 

DATA SOURCE: KPN NR TRC86028 SEAU : INTERVAL(M) : 0.65 - 1.59 ELEVATION(M): 1820.0 
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IEC. 
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00.0 
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AMPLE I, 
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CONTRACTOR - 
GEOLOGIST - NATTHEWS 

OPERATOR - G . C . C .  
SURVEYOR - 

REMARKS - ON OVERTURNED LINE OF ANTICLINE; C/C+R= .32/.40 N. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1580.00 

LlCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1.15 

SIZE WIDTH - 0.9 
S I Z E  HEIGHT - 0.9 

ROOF STRIKE - 125 
ROOF D I P  - 46 
ROOF D I R  - N 

*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6336640.00 

EASTING - 495905.00 

LATITUDE - 571029 
LONGITUDE - 1290404 

INCLINATION - 27.0 
AZINUTH - 216.0 

FLOOR STRIKE - 118 
FLOOR D I P  - 38 
FLOOR D I R  - N 
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CONTRACTOR - 
GEOLOGIST - TYEDMERS 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - DEFORMED, MINOR FOLDING, C/C+R = 2 . 4 7 / 2 . 7 8  M. SEAM 
Q U A L I T Y  IMPROVING W I T H  DEPTH. FLOOR NOT FOUND. 

- L O C A T I O N -  

PROVINCE - BC 
E L E V A T I O N  - 1 8 2 5 . 0 0  

L lCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 2.80 

S I Z E  WIDTH - 0.6 
S I Z E  H E I G H T  - 1.5 

ROOF S T R I K E  - 1 4 2  
ROOF D I P  - 44 
ROOF D I R  - N 

ZONE - 9 
NORTHING - 6346250.00 

E A S T I N G  - 498700.00 

L A T I T U D E  - 5 7 1 5 4 0  
LONGITUDE - 12901 18 

I N C L I N A T I O N  - 44.0 
AZIMUTH - 182.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 
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CONTRACTOR - 
GEOLOGIST - TYEDMERS 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - HEAVILY F E  AND SULFUR STAINED, TOP .5M FROZEN. C/C 
+R = 1.46/1.59 M. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1935.50 

LICENCE/LEASE NUMBER - 

- O R I E N T A T I O N -  

LENGTH - 2.70 

S I Z E  WIDTH - 1.8 
S I Z E  HEIGHT - 1.7 

ROOF STRIKE - 80 
ROOF D I P  - 18 
ROOF D I R  - S 

*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6347660.00 

EASTING - 498960.00 

LATITUDE - 571626 
LONGITUDE - 1290102 

INCLINATION - 40.0 
AZIMUTH - 0.0 

FLOOR STRIKE - 85 
FLOOR D I P  - 17 
FLOOR D I R  - S 
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GULF CANADA CORPORATION - - _- _ _ - _  _ _ _ ~ ~  
COAL DIVISION TRUE THICKNESS 

MOUNT KLAPPAN PROJECT SEAM DETAIL 

ATA SOURCE: KPN SS TRC80031 SEAM : INTERVAL(Y) : 2.00 - 3.59 ELEVATION(U): 1935.5 
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Sample #5455 
Mean Maximum Reflectance = 4.95% 
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KPNSSTRC86032 



CONTRACTOR - 
GEOLOGIST - CAMPBELL 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - S E A M  SUBHORIZONTAL. NO ROOF C/C+R= 0.6010.62 M. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1731.00 

LICENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1.40 

SIZE WIDTH - 0.6 
S I Z E  HEIGHT - 1.3 

ROOF STRIKE - 0 
ROOF DIP - 0 
ROOF D I R  - 

*** NOTE A * *  0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6348895.00 

EASTING - 499445.00 

LATITUDE - 571706 
LONGITUDE - 1290033 

INCLINATION - 40.0 
AZIMUTH - 56.0 

FLOOR STRIKE - 102 
FLOOR D I P  - 28 
FLOOR D I R  - S 
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TRUE TBICKNESS 
GULF CANADA CORPORATION 

SEAM DETAIL COAL DIVISION 
MOUNT KLAPPAN PROJECT 

(TA SOURCE: KPN SS lRC86032 SEAM : INTERVAL(M) : 0.22 - 0.84 ELEVATION(M): 1731.0 
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KPNSNTRC86033 



CONTRACTOR - 
GEOLOGIST - HACLEOD 

OPERATOR - G.C.C. 
SURVEYOR - 

REHARKS - HIGHLY WEATHERED; ROOF NOT REACHED DUE TO EXCESSIV 
E SKREE; C/C+R=1.36/1.45 . 

- L O C A T I O N -  

PROVl NCE 
ELEVATION 

- BC 
- 1 8 6 0 . 0 0  

LICENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1.64 

S I Z E  WIDTH - 0.7 
S I Z E  HEIGHT - 1.2 

ROOF S T R I K E  - 0 
ROOF D I P  - 0 
ROOF D I R  - 

*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6 3 5 2 6 2 5 . 0 0  

EASTING - 4 9 7 8 0 0 . 0 0  

LATITUDE - 5 7 1 9 0 6  
LONGITUDE - 1 2 9 0 2 1 1  

INCLINATION - 15.0  
AZIHUTH - 355.0 

FLOOR STRIKE - 1 8 0  
FLOOR D I P  - 2 8  
FLOOR D I R  - N 
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TRUE THICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION SEAM DETAIL 
MOUNT KLAPPAN PROJECT 

IATA SOURCE: KPN SN mcason SEAM : INTERVAL(M) : 0.00 - 1.45 ELEVATION(M): 1860.0 
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KPNSSTRC86034 



CONTRACTOR - 
GEOLOGIST - W l L L l S  

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - NEAR SURFACE, TOP ERODED BY OVERBURDEN, C/C+R= 0.9 
6 / 1 . 1 6  M. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1 7 2 0 . 0 0  

LICENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1.80 

S I Z E  WIDTH - 0.7 
S I Z E  H E I G H T  - 1.1 

ROOF S T R I K E  - 0 
ROOF D I P  - 0  
ROOF O I R  - 
*** NOTE wr* 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6 3 5 1 2 5 5 . 0 0  

EASTING - 498500.00 

L A T I T U D E  - 5 7 1 8 2 2  
LONGITUDE - I 2 9 0 1 3 0  

I N C L I N A T I O N  - 20.5 
AZIMUTH - 0.0 

FLOOR S T R I K E  - 20 

FLOOR D I R  - N 
FLOOR D I P  - 30 
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TRUE THICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION 
MOUNT KLAPPAN PROJECT 

SEAM DETAIL 

TA SOURCE: KPN SS TRC8603+ SEAM : INTERVAL(M) : 7.25 - 8.41 ELEVATlON(M) : 1720.0 

OLOGIST : WlLLlS SCAI - - 
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CONTRACTOR - 
GEOLOGIST - W l L L l S  

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - I N  A X I S  O F  SYNCLINE, BEDDING CONTORTED, STRUC THlC 
KENED, C/C+R= 2 .16/3.15 M. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1770.00 

LlCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 4.00 

S IZE WIDTH - 1.2 
S IZE  HEIGHT - 2.1 

ROOF STRIKE - 135 
ROOF D I P  - 9 
ROOF DIR - S 
*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6349875.00 

EASTING - 501795.00 

LATITUDE - 571738 
LONGITUDE - 1285813 

INCLINATION - 0.0 
AZIMUTH - 50.0 

FLOOR STRIKE - 148 
FLOOR D I P  - 79 
FLOOR D I R  - S 
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2.bB 2.71 0.03 *90 05314 COAL C-2.BLK 
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~ 3.46 3.53 0.07 *9O 05314 MUDSTONE CARE.ELK 

............................................................................................................  COAL FLECI(S, .. SOFT ...)I. EA.HERE D.....l ND R.FE ......................................... 
STAINED. 

..... ........................................................... i .......................................................... .......................................................... THr l.. V I . T R A I N ~ U ~ I W A E   EATH HE REP. 

.. .................................................................................. 

3.32 3.46 0.14 *90 05314 COAL C-4.ELK 
.. .. .............................................................................. 

t ....... 
... * .OEYOf E T W ~ ~ * ~ ~ E D n ~ ~ .  ......................................................................................................................................................................................... I.... 
..................................................................................................................................................................................................... I" '. 

..................................................................... ....................................................................................................................................................................................... 
.......... 
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FE STAINED, V I T R A I N  FLECKS, HIGHLY YEAT 

3.65 3.69 0.Ok *90 05314 COAL C-5.8LK 

3.69 3.76 0.07 *90 05314 -STONE CARB.BLK 

3.76 3.80 0.04 *90 0531k COAL C-6. ELK 

3.80 3.83 0.03 *W 05314 WUDSTONE CAR8.BLK 

3.83 3.86 0.03 *90 05314 COAL C-6 .  BLK 

3.86 3.90 0.04 a90 0531k WJDSTONE CAR8.BLK 

3.90 4.00 0.10 *90 05314 COAL C-6 .  BLK 

.. ............................................................. ..................................................................................................................................... Ef..STAINEQ, .V I IRAXN FLECI(S 
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4'0 ................................................................................................................................................................................................................................................................�� 

1 R  
i M  ................................................................................................................................................................................................................................................................�� 

.................................................................................................................. 



TRUE TBICKNESS 
GULF CANADA CORPORATION 

COAL DIVISION 
MOUNT KLAPPAN PROJECT 

SEAM DETAIL 

TA SOURCE: KPN SS TRC86035 SEAM : INTERVAL(M) : 0.85 - 4.00 ELEVATION(U): 1770.0 

OLOGIST : WILLIS 

- 

SCAl - 
AMPLE I C  

Ef 
OCK 
,L 
!INING 
X T I O N  

- 
- 

DRAWING NO. : I13/87 

COAL OUALITY A.D.B. 





KPNNRTRC86036 



DATA SOURCE - KPNNRTRC86036 

- H I  S T O R Y -  

DATE - 02/73/87 

START DATE - 12/07/86 
END DATE - 12/07/86 

CONTRACTOR - 
GEOLOGIST - HACLEOD 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - SEAM ?, WEATHERED. NO ROOF DUE TO EROSION. C/C+R= 
1 . O w l .  19 H. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1475.00 

LlCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1.70 

S I Z E  WIDTH - 0.6 
S I Z E  HEIGHT - 1.5 

ROOF STRIKE - . 0 
ROOF D I P  - 0 
ROOF D I R  - 
*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6336485.00 

EASTING - 495680.00 

LATITUDE - 571024 
LONGITUDE - 1290417 

INCLINATION - 3.0 
AZIMUTH - 10.0 

FLOOR STRIKE - 55 

FLOOR D I R  - N 
FLOOR D I P  - 50 
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I 
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.0,.20 ......... 0,.20 .... *9Q..053.tt .............................. COAL ................... fi&yaExTworm .... T O ~ ~ I W ~ ~ E C K P ~ ~ . . ~ - . . . ~  ........................................... 
3 TO c-L REPRESENTS A HINIMUN THICKNES 

.................................................................. s . . B E c . A u ~ ~ ~ ~ F .  ERODED. ................................................................................... ................................................................ 

................................................................................................................................................................................................................................................................�� 

.................................................................................................................................................................. .............................................................................................. 

......................................................... ........................................................................................................................................... ........................................ 

0.20 0.40 0.20 *90 05311 COAL C-4 
.......................................................................................................................................... PWRCY. .. CONSOL1 .~OTED...nlGnLX..J.~~N..SSAINE ................ 

0. 

F 
0 
R 

.........................o,H).........Q ,. .6 ......... 0 .  ......*.9 ....05.1 .. ........ COAL .................. ~ ~ i T E E Y . " ~ ~ C . Z a i l l ~ ~ A ~ ~ ~  ..... ~ ~ ~ ~ ~ ~ L E  .................................................. 

.................................. us ~ . .  I ~ ~ N  .. S ~ ~ N E D ~ ~ ~ S ~ . O N E  . . ~ ~ ~ . .  11  MI .................................................... 
ATING MAJOR IRON STAINING DfSCONTINUo 

................................................................................................... 
0.86 0.96 0.10 *90 05311 MDSTONE CARB 

........................................................................................................................................... ABUN~ANT. .C~A~ . LAnI WAE. .... ~DERAT.ELY .. n. .................................................... 
CONSOLIDATEb.. 

......................... Q, ............ l , . ~ ~  0.23 .... *.9,Q..05311 ............................. COAL ................... 

......................................... f.51 ....... o..ii ..i'i6 ........................................ ) l u b ~ 1 6 N ~  .......... ........................................................................................ 
1.19 

............................................... .................................................. ............................................................................. 
LAMINAE UP TO .5 CH. 

... ..................................................................................................................................................................................................................................... 

........................................................................................................................ .............................................................................................................................. 

................. ................................................................................................................................................................................................................................. 

.......................................................................................................................................................................................................................................................... 

.................................................................................................................................... .......................................................................................................................... 

-854- NU4 I N  CONTACT WITH SYSTEM 2000 - 
PU. GEX - 03.01 - COCC.COALIZ1 ALLOUTED. 
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G JLF CANADA CORPORATION 
SEAM DETAIL COAL DIVISION TRUE THICKNESS 

~ T A  SOURCE: KPN NR ~ ~ ~ 8 6 0 3 8  SEAM : INTERVAL(M) : 0.00 - 1.19 ELEVAlION(M) : 14775.0 
MOUNT KLAPPAN PROJECT 

n: - 
)RILL 
)EPTH 

UIlIl 

0.00 

1.19 

UACLEOO 

COAL 
SEAM 
LOG 

- 
t 

AMPLE I 
- 

COAI 
11 

:ouPo! 
- 

,o*/ 0.I 
1.10 

6 
!OCK 

I ININC 
,L 

a 

3 13/B7 DRAWING NO. : 
I 

COAL QUALITY A.D.B. 





VITRINITE 
Frquency ( Z ) 
30.0  

27.0 

24.0 

21.0 

18.0 

15.0 

12.0 

9 . 0  

6 . 0  

3 .0  

0.0 I 
m 
CD 

N 

HISTOGRAM 

Gulf Canada Corporation 
Sample #5311 
Mean Maximum Reflectance = 3.237, 

m m 
0-J N In 
N m m 

I I I I 
m m Q m 
P, 61 0 W 

v Ln In Ln 

I 
m 
Cn 

Ln 

Mixi r r i* i r ! i  Y.:flr.c.t.clnr:.: ( Z ) 
-David E. Peanon & Associates Ltd. 



APPENDIX I 

SUMMIT-NASS-SKEENA AREA 

MEASURED SECTIONS 



D A T A  S O U R C E  

S U M M A R Y  



GULF CANADA CORPORATION - COAL OIVISION 
13/MAR/87 PROJECT O A T A  SOURCE SUMMARY PAGE 1 

OATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 
............................................................................ 

KPNLROTC86001 6341800.0 506740.0 1769.0 24. 1 

KPNNROTC86002 6338600.0 488300.0 1464.0 221.4 

KPNNROTC86003 6341450.0 497000.0 1375.0 96 .7  

KPNNROTC86004 6336930.0 496220.0 1825.0 230.2  

KPNLROTC86005 6341860.0 506560.0 1751.0 6 9 .  1 

KPNNROTC86006 6359000.0 498100.0 1829.0 102.3 



KPNLROTC86001 



CONTRACTOR - 
GEOLOGIST - LEE 

OPERATOR - G.C.C. 
SURVEYOR - 

REHARKS - OTC I S  I N  MT. KLAPPAN CANYON. OTC86001 I S  STRAT. B 
ELOW 0 ~ ~ 8 6 0 0 5  BY 10 H. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1769.00 

LlCENCE/LEASE NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 24.10 

S IZE  WIDTH - 0.0 
S IZE HEIGHT - 0.0 

ROOF STRIKE - 0 
ROOF D I P  - 0  
ROOF D I R  - 
*** NOTE *$I* 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6341800.00 

EASTING - 506740.00 

LATITUDE - 0 
LONGITUDE - 0 

INCLINATION - 0.0 
AZIHUTH - 0.0 

FLOOR STRIKE - 0 
FLOOR D I P  - 0 
FLOOR D I R  - 
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0.23 0.31 0.- *90 W S T O N E  a.GY 
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PWRLV COISMIDATED. FE STAINED. 

o;lio ..... l;ll ...... (I 11 .. .*96 ........................ ........aMRbUllDEY.. ..EOYEIED..IYIER"AL, 
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I 
~ DEPTH DEPTH. IWTRVAL S A W .  SEAM ... ~.~~ . . . . . . . . . . . . .  ............................................ 

I 
'' .. 1 

I . ................. ~.WU)STOYE. ...... #i~~~..w.a Ey. ............. HfbLlv r R A ~ ~ ~ l i e b :  . pLi .................................... 

... 
IPTXON . " '' ' '7  LBgL I ( L _ u U E I L k c A L I t l  

.............. .I . . l t . .  . 1.19 

........... ..1..19. .. .1.51 ... 4.32 01% 

. 0.W 990 . . . . . . . . .  .W.$TOYE. ...... .M.W yI"~Is..cT, tRFy, ............................................................... 

1 YT HASH. 
..................... i.si ....... . ~ . . f )  ...... . ~ ~ Z  .................................................... P*itDfDw ........ n . . ~  ........................................................................................................................ 

6 *90 
FE STAINED. WHERS TO GRM i DISCONTINU 

U R  YTHERIffi. H I M V  FRACT. PLAY1 MIH. 
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6.77 n.27 i.so *)o SILTSTONE W.BY 

*THERS GREV - MCUW. EXTREMELV FRACTLWE 
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8.27 8 . a  0.37 -90 
........................................... 
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...................... .J t lHERS  ORANGE^..^ VERY .RES. IZTIVL .I)LOCtX F 

FACTURE. 
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GULF CANADA CORPORATION 
COAL DIVISION 
KLAPPAN PROJECT 

STRATIGRAPHIC LOG 
KPN LR OTC86001 

I I 

GEOLOGIST : LEE 1 DATE : FEB 24/87 1 DRAWING NO. : 
I I - 

LlTHO LOGIC SYMBOLS 

SCALE : 1:200 1:40 
0 0 

.5 

5 1 
f M I  

NORTHIN& 6341800.0 N 

-{ SANDSTONE 0 ENTO N ITE 

51 LTSTONE BRECCIA 

COAL -1 CARBONACEOUS 

OVEROU R 0 EN -1 QUARTZ 

MUDSTO N E,CLAYSTO N E -1 
TUFF -1 FERRUGINOUS 

LIMESTONE (...I CONGLOMERATE 

COVERED 

PYRITE 

FOSSIL BED 

EASTINO: 506740.0 E 

MEASURED 
INTERVAL 

TRUE 1 : 200 
INTERVAL 

. . . . . .  . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . .  . . . . . . . .  

10 - 

20 - 

. . .  / : .  . . . .  ..:.I 
10 ::::: 

I . . . . . . . .  I 

TOTAL: 24.29 TOTAL: 24.29 

1' 



KPNNROTC86002 



CONTRACTOR - 
G E O L O G I S T  - MACLEOD 

OPERATOR - G.C.C 
SURVEYOR - 

REMARKS - MEASURED S E C T .  WEST OF NASS L A K E  AND SOUTH OF K L A P  
PAN R. S E C T  I S  P R O B A B L Y  LOWER MALLOCH.  

- L O C A T I O N -  

P R O V I N C E  - B C  
E L E V A T I O N  - 1 4 6 4 . 0 0  

L I C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

L E N G T H  - 2 2 1 . 4 3  

S I Z E  W I D T H  - 0.0 
S I Z E  H E I G H T  - 0.0 

ROOF S T R I K E  - 0 
ROOF D I P  - 0  
ROOF D I R  - 

S o t *  NOTE *$':;A 0 I N D I C A T E S  NO V A L U E  

ZONE - 9 
NORTH I NG - 6338600 .OO 

E A S T I N G  - 488300.00 

L A T I T U D E  - 0 
L O N G I T U D E  - 0 

I N C L I N A T I O N  - 0.0 
A Z I M U T H  - 0.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 
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IPTIOM 
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It(lllL''KA UL UL 

2 .50  2 .85  0.35 .90 
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HhTi lERS 'W. BRWK THINLY' LAMINATED. MI 
NOR DISC. FE S1AINING.PLANT F0SSILS:NIL 

E S  LAWCEOLATUS. 8f f i  1211485 .  

. . . ... .. . .... . .... ... .. ... .................... .~ . .~ ~~ ~ ~~~ ~ ~~ .~ . ~ ~ . . ~ .  . ~ .  . ...~.. . ..~.... ........... SSQNIA CANCDENSIS CZEKAYOUSKIA RIGTDA 
PITYOPHYLLW NORbENSKIOLDII. P6DOZAU'It """"" .' ' ~ ~.... ~ 

. . . . . . . . . . . . . . .  ~ I ~ ~. ........................ ~~~ . . . . . . . .  ................ ~ . .  ~ ~~~ ~ ~ . . ~ ~  ~.~ ....... ........................ ~ t..... ! 

.. .. .. . . ..~.. .~... ...... 1 8 ~ ~ 5  ............................................................ ~ ..... ~..~AWl)STONE~ ~ ...... ~G. .U~Gv .,., HNU.. .... .. ......... ~... .~ ~.~ ~ ~ ~ ~ ~ ~ ~. ~ ...... ........... . . .. 
16.25 2.50 *90 

YEATHERS LT. GREY. BLOCKY FRACTURES. FA 
~ ~ ~ ~ ~ . . . ~ ~ .  . ~ ~ ~ . . ~ ~ . ~  ~~ ~ . ~ ~ . . ~  .~~.~..~..........~...~ ..~.... ....... .................................................................  in^ DARKER..SREY. LMIIIATIQNS .... ....... . ....... ........ .~~.~. .  .~. ~~~~.~~ ~ . . ~  ~ ~ ~ ~ ~ . . .  . ~ 

18.75 20.25 1.50 *90 SILTSTONE GK.GY.THN8 
........... ......................................................................................... ........................................ ..... MEATHER ~ . .  n . . . . . ~ E Y , E D A B Z E W S . . ~ ~ R D S ~  

TO NEXT UNIT. 

.. ................... 20..25 ...... 29. .. 25 .........9 .,.00.....? .......................................... .$**(DSTQWE~..~..~..WG. K,. I .HNB... GAN . . .. ~* . ... *R*NcE. . . .... .... OIltTE.RE.s.i ~. PI. UEiTHE 
. ~~ ..... ~ ..................................... ~~. 

STIVE. BLOWY FRACTURES. WINOR 15CM T Y I  
. ~ ~ . . ~  ~~ ~~ ~~~~.~ .......... ~~ ...................... ~.~ .... ~~ ............ ~ ........ ............................................................. (is ............................. ~. .. . . ~  ......... ...................................................... .... ... ................. 

I 29.25 32.25 3.00 890 OVERBURDEN COVERED INTERVAL: GRASSY AND SNOU. I 1. ................. . . ~ Z  .ZJ ...... ~ ~ J ; 3 0  ...... 3:M ...*90 ...................................... ~ . . ~ A N D S t b Y E . ~ ~ . ~  ..FG~ U ~ G v ~ T H n U  ......................................... ~ ~ ~ ~ ~ . . ~  ........... ~~ ......... - ......... - ....... ..... - ..... ~... ~~ 

~ ~ ~ ~ .~ . ~. . . ~  ... .......... ~ . ~ . . ~  ........ ~... .. .~ ~ ..... ~ ~~~ . . ~ ~  ~ ~ .~..~~.~ ...... ~ . . . ~  .~ .............. ~ .............. 5 : ~ E l l f G g ~ : p g . r ~ ~ ~ ~ ~ ~ A ~ ~  gf:r;is\@iL ............................... .................... 
YE~THERS 1.1. GREY TO LT. BROUN H i i n  LEN 

S:NILSSONIA SCH*~ERGENSIJ.CLAWPHLEBI 
.......................................................................................................................................... ~ ......... S..VJRGII(ISISI.$...EISHR.~.~ ................. . ................. ......... ~ .... ~~ ..... ~ .... ~ .............. ~~ 

" 
1 



~~~~~ ~ 

................................................................................................................................................................................................................................................................�� 

................................................................................................................................................................................................................................................................�� 
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................................................................................................................ .............................................................. F"aj~C~...~KPii ...... BL~:nA"..~ bAlA~.swnc~~..6~B6~~ 

.............................................. ....... . . ~ ~  .J&p ..... p .J#&.~m . = . s p  ................. 

................. %.:.3!2 ....... X6-S0 ..... ~..1.20 ....*.? .0 .......................................... SA.WXO!!E ...... ffi.M.GY.THN8 WEAIWERS..As..~llOYT;~ ................................................................................... 

..................... 36.?.SO .... .%.,(a. ....... 0,.1O .... * 9 0 . ~  .................................... WMSTOWF ......... I]&ERs.~oRANGE ~.YERY.RESISTIVE. ..................................................... 

...................................... .................................... ................... 3.6.,.60~ ..... 1 7 3 5  ......... PA5 .... *.9.% 

...................................................................................................................................  UNIT ..... ~ D ~ . . I W L ~ Z S  ................................................................................ 

S.1.LT.ZTQNE ......... ~ i e ) l H ~ ~ ~ N  ~ ~ . . . G A e v . . ~ o . . ~ R ~ ~ ~ ~ ; . . H t ~ C ~ ~ ~  FRi 
CTUREO. SMiP PLANAR CONTACT WITH ABOVE i 

............................................. ..... ......................................... ........ ...................... 3.,.6a. .... 50.68. .. X, .W 79.0 SAUOSTQNE m..U...~XLXHPB..GREY..16~iii(...~~~~tAEnEC'i.AES. 
WEATHE 5 L 
ISTIVE. B L k K V  FRACTURES. 5M CHERT PEBB 

I.. C~NGLOn~RAl.Z..OUIW)(ELII.EWI.VALENT. .4 ................................................. .................................................................................................................................. g 
ALONG TREND. I 

37.25 37.50 0.33 +9o I ................................................................................. 

................................................................... ................. ...... .... .................................... 5D5.6C 54r61. ~ ~ ~ . ~ t 3 ~ W  *9.0.~. OVERCURDEW~COV.EREPINTER.VAL:SnOW,~ 

....... ..*..DEWOl.E.I..WEASURED BCA ....................................................................... 

MISTONE w.w 
.............................. AS. *BaYE.. IHE.. .~TSX.~V.. .~~L~T..PLII ITW*Sn.. . . .  
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................................................. ..CR~jECT;.KPu...nLbcn:.~~...... .A.A ~swRcE~..ot~6wi .............................................................................................. 

.................................... .................................................................... 

37.58 39.68 2.10 *9O SILTSTONE M.GY.THN8 
................................................................................................................................................ ![ ATHERS sTAINtd; n BR H ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ . . D : k  ....................................................... 

TO COARSEN WNNARDS INTO VFG ss. nwon 
.................................................................................................................................................... F AP. . . : .CZEI(AWOnSI(IA.R1GXQA. .~~~ . .R~ lE~ .~ .  ............................................. 

F l k C A l f .  

~~~~ ~ ~~~ 

. . . . . . . . . . . . . . .  5k..6C~~ . ~ 6 ~ + :  16 .........? .,.SO .... *.?.% ...........  SANDSTONE .. .~~c7;~ BROWH. ~~HoD.. F E ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................................................................................................. .SI. THICK. DOE0 TDIURDS RASE. nPG.;125./. ...................................... 

Y E A T " E R s . . ~ T ; . . . ~ R e v . . ~ ~  ffi. n.GY.THNB 
STAINED. THIN LENSES OF FINER GRAINED 

... 
35f;Sl: 1 1 9 8 5 E i L i :  41->O29 

......... ....... ............ ............... ....................... 0.9. .. 1a .........,. 10 1.. .~.....*. ............................. S*~DIXQNE ~ ~ ~ ~ ~ ~ T r $ a  ....Ev......:..."....t..A................................ 
ANT HASH ON'BEWING PLANES. THIN BRIM 

................................................................................................................ .............................. QRY(GE .. MnST.B*WO...IZ~..THICI(I.LT.BWE ................................................... 
OF UNIT. BEWING I S  THILXEST AT BASE. B 
LDCXV FRACTURING. MINOR PLANT FOSS1LS:S 

..................................................................................................................................................... PnEW.TERIS..BRULENSl.S ........................................................................................ 1 

F 
0 
R 

. M  

4 

0 
1 

....................................................................................................................................................................................................................... ...................................................... 

................................................................................................................................................................................................................................................................�� 

L .................................................................................................................. ....................................................................................................................................................... 0 

I 

..................................................................................................................................................................................................................................................... 

.................................. .6~9. . .u ........ I..W .... r .9~ .  .. OVERRURDEk ..... COVER~ED~ ~NTERV~L: .. SWOn. ... H ~ ~ R . . C O I L . . ~ ~ 4 E C ~  .................... 
KS I N  SCREE BELMI. 

82.111 85.18 3.00 *90 WERBURDEN CWEREO INTERVAL: SCREE. UAY BE PART OF I.. .................................................................................................................................................. Wl.TL4RQVE ............................................................................................... ..... 

85.U 92.68 7.50 -90 SANDSTONE ffi.W.GY.THN8 
............................................................................................................................. AS..M.V.YE. ........ 

92.68 93.48 0.80 *90 
............................................................................. 

SANDSTONE ffi.M.GV.THN8 
.............................. &bB.OYE,... .... 

93.48 93.78 0.30 *9O SANOSTONE ffi.M.GY.THNB 
................................................................................................................................................... S A OV P ANT FOSSIL.S:CLK!W!HCERIS. V l  h N ! E E l ( h  k'fSl4ERI:. 
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t p m n  ! ..... ~. . . ~  ~ ~ ~ . . ~  ................................... ~ ...... P R o J E ~  :Ken ...... 8 L ~ k ;  . N6 ..... 8Af*.lwREE, O l c l l s ~ ~  ............... ~ ...... ~ ........................... ~ ...... .. 

........... ~ ... 

... . .. ...................... ~ ~~.~ ............. ~. .. 

DEPTH p.m..aca~ ~ . . ~ . . . . . . . . . . . . . .  ~.. .. ............... ~. ~.~~~ .... ......... ~~~~ ............................. ~ .... ~ . . ~ .  ... ............. ~. ~~~ ... .... 
'XPdM'~~" 

...~..................los.~3....l~6~.)3 ~..50.,.oo...i90 ...... ..... ~~ ~~.~~~ .. ...~........sAwbStbilE~.~~~.~.~G..~..~..~~~........... ..... ~~~~~~ .. .......................... ..~ ~~ . ~ ~.~~~ . .. ~.. . ........... . .... 

~. .. 
YEATH~RS'LT. GREY TO LT. TAN. MASSIVE A 

~..~..~~... ... ..................... ..................... ....................... .......... ............................. .................... ePEA~RAI(CE, .......................................... . ..~...... ................................ .~. ~ .. . .. 
156.33 206.33 50.W *90 OVERBURDEN COVERED INTERVAL: LOU BUSH AND TREES. 

..................... Zb633..Zll..33.. ~ .... 5...~...*90 ................... . .~.~ .............................................. ~~~ . ~ . . ~  ......................................... ~ ................................................. ~ .... . .~ ............. ~ .... ~ ..~ 

...................... ill..)3 .... ~lii3 ........ o;io...i9~ ............... ~...~~..~~.. .~ ........... ~ s ~ b l E  ..... ~ .... ~~~~ ................................... ~ .... ~~. ..~ ~ ....................................... ~ .... ~ .... ~ ......................... 

..... ~ . . ~ ~ ~ ~ . . . ~  ~~~ *li.43.~..iil.,.43 ..... l~.666*~~o~ ....... .......... .................... .~~~driEa*fE.l i~iy ........... ~~~ ........................................... ~ .... ~..~...~...~~ ... .............................. ~ ...... ...... 

SANOSTONE FG.II(.GY.TKII 
AS ABOVE. BOG: 096/17S 

NOT LATERALLY CONTINUOUS. 

NOT LATERALLY CONTINUOUS. 

~ .... ... .. ..... ?.+,.a .~H. 53 ........ .0,.15 ... 990 ~ ~ .. .. ...... .........~...~. SILTSTOWE ......... GI inn8 . . . ...................... ~~ ~. .~ ~ . .... ..... .... . ~~ . ~ . .  ... ...... .... . ~ ... .... 1 
i BiTHbRS ORANGE AND CU. GREY. ORAhGE WE 

ATHERING NWULES. GRADATIONAL UPPER CON 
j . . .~~. .~~.~~ ~~~ . . .... ................ . . ~  ~. ~ ~ ........ ............. ........ ..... ~... .. ~ ................... ~... TdCT. PCAWX..FOSSILb..M.~bIIPIE................... ...~..~ ~ ~ ............... . . ~ ~ . ~ ~  ... ..... .. 

94.53 95.13 0.60 *90 SANDSTONE ffi.M.GV.MB 
........................ ~ ~ .....~~.. ... ............................ ..~ ~.................., ........ ......~~....~... ....................... nEAI~RS .. L I  .....~ E~..ra .ORANGE... 

i 
95.13 95.33 0.20 *90 

. .. ... .. . . . . . .. . .. ... 

?5. ..33 .... . . .97,.33~...~ ..~ .x..QQ .... r.9.0 

SILTSTONE M.GV.VTHNB 
.~ ...... ~ .................... ~ ~ ~ ~ n ~ ~ ~ l g " u  ~~."P~;l..Fo~~ILs:...~ZEMn.~ ........... ~~ .... . ~ ~ . . ~  ............ ~ . ~ . ~  ~ ~... 

A AN BA A F CATA . I .  
.S*Iu)SXPWE... ..... F t  R. TMB ~ ~ . . ~  .. ................. ........ . . ~ ~. . . 

b&T. CREV TO LT. BROUN. CMPEtE W i 
NT. BLIXKY FRACTURIUG. 

...... ......... . . ~  ............,.. ~.. .~~..~~..~ .... ~ ........................... .. ~~. ~ . ~ .  .... ~ .............................. ~ ~ ~ . . ~ ~ . . ~  .......................... ........ ~~~ .... ~~..~.. .... ~ ....... ..................... ~ ~ . . ~ ~  .................................. . . .... ~ 
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~.. ....... ~. ............................. ~ .... ~..  ...... pnoJE.~ l~ . .Kp~  ...... BCotR;~ NR ...... bAliiwlRtEi .OfCB~W2 ................................... ~~~~~ ~~ .. ..~ .................... ...~ ...... . . ~ ~~ ~~~ . .. ........ 

~. ...... ......... ~ ~.~ ~~ ~ .~~~ ~ . .  .................... 

1 1 ~ . .. . . lOL33.  ..1.06..33.~ ~~ ~ 2 . W  .... *9.0 .......... .... .. , .... ~~ ~~ .... .SILTSTOWE.. . ~ ~ ~ ~ ~ ~ ~ ~ p N f t b K . 6 R E Y : . . H I G H L Y  FRI%TUREb:...o .......... . ~.. ~ ~~~~ ~ . . . ~  ~. . . .. 

ISCONT. ORANGE WEATHERED H W S T  NOWLES. 
.. .. ............ ... ~ . ~~. ~ ~ ~. . .~ .... ....................... ~~ . ..~. ~~ . ~~ ~ .......................... ~~ ~ ~ ~~ . .... ' ~ C ~ ~ ~ ~ e ~ B ~ T ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~ f $ $ t p L @  ~~ ~ ~. .. . .. .......... ..... .........., 

i 
.P 

~AMITES LANCEOLATUS. 

DEMOTES MEASURED BCA 
..~NEWbGEL ~ ~ . . ~  ~ ~ ................................. ~ ~ . ~ ~ . . ~ ~ . . ~ ~  ................. 

I I 





KPNNROTC86003 



CONTRACTOR - 
G E O L O G I S T  - MACLEOD 

OPERATOR - G.C.C 
SURVEYOR - 

REMARKS - C L Y D E  CK COMP S E C T  I N C L  4 COAL ZONES & 10 CORRELAT 
E A B L E  U N I T S  ON T H E  B A S I S  OF L I T H O L O G Y  AND D I S T I N C T  
I V E  WEATHERING.  

- L O C A T I O N -  

P R O V I N C E  - B C  
E L E V A T I O N  - 1375.00 
L I C E N C E / L E A S E  NUNBER - 

- 0 R I E N T A T I O N -  

L E N G T H  - 96.69 

S I Z E  W I D T H  - 0.0 
S I Z E  H E I G H T  - 0.0 

ROOF S T R I K E  - 0 
ROOF D I P  - 0 
ROOF D I R  - 

ZONE .- 9 
N O R T H I N G  - 6 3 4 1 4 5 0 . 0 0  

E A S T I N G  - 497000.00 
L A T I T U D E  - 0 

L O N G I T U D E  - 0 

I N C L I N A T I O N  - 0.0 
A Z I M U T H  - 0.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 
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~ ................................... ~..~. .~ ............... B l i ~ ~ ~ :  KP" ~ ..... a L ~ : i r ~  ..... ~~~~ s w n c E E : . o ~ ~ ~ ~ ~  .... ~ .................................... ~. ~ ................................. ~ ~ ~ ~ . . ~ . . ~ . ~  .............. ~ .... ~~ ...... 

.. ~ .~ w....w ..... OEPTH~ TNTRV L.... . ... S*WP .,.. ~SE ~................... r e d  wIfl1IL 
..... ............. . . . ~~ .  0 .W~ ~ . .  ~ 0,50 ......... 0!.50.~ .*eo .......................... ...... ~ ~.~ ~.SA.K!STMCE ......... bfy~ ~ ~ ~ . . . I I E * ~ E R T . O n A ~ ~ E ~ n ~ " .  ................... ~ . . ~ . ~ ~  .... ~. ................. ~ ~~ ~ ....... 

~ ............................... ....~ ................. ~~ .............................. ~.~~ ~~ ............... ~ YPYK6N 

9.50 ........ .3 : .3  ......... 2-89~ ..*.?.Q. 

6.80 7.10 0.30 a90 SANDSTONE VFG.M(.GV.WB 

7.10 8.20 1.10 *9O SILTSTONE CU.GY.THN0 
...~ ............................................................................................................................................. H E A ~ ~ ~ ~ . D R ~ G E  AWl).nOMILAR......................................... .~...~ ~ ~ ~ . .  ...............~~ 

. . . . . ~ ~ ~ ~ . ~  .~ ........................................................................... ................................................. . . . ~ ~ . . I ~ ~ ~ ~ t d @ " .  " W " . N O A R * . . ~ ~ ~ ~ . . ~ H I ~  .................... . . ~ ~ ~ .  ~~ ................ 

..... ................... L f P  ~..~..I!Llc! ......... 139 ..... *1.0 ............................... 

~... ~~~~ ~.~ ~~. ~. ..~.~ ............ li..16.z.,.70 .... *90 ................. ~ . . ~  ....... ~ ................. OVERBLIRDEN..~~..tov~~~~..fltE~viL; ~ corL oVERB"~EN? .......................... ~.~~ ~~................ 

...... ~ . . .  . ~ .  .~ ~ .~iz.nc! ...... n , . ~  ......... P A  ..... c9.0 ................. ..... . .~~~ ......... SILT.SXONE .... . ~~LT . .~  LAH .... . ..... ~. ~ ~ . ~ . ~ . . ~  ....... .................. ~.~~~ ~ ~~ .................... ~ ~ . ........ 

SMWSTOWE ......... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ H ~ ~ ~ ~ . . ~ R ~ ~ ~ ~ ~ ~ ~ ~ * ~ " s ~ . . . , " l E ~  ..... ~ .... . ~ .... ... ......... ~ . . . ~  ........ 
0EWED YITH V. THIN 00. SLTST It&). 

10.10 . 
YEA%~RS BUFF. 

.......... ~~~ ~~ .~ ~~~ ~ ..... ............ ........ ~. ~~ 
~ ...~. ............ ........ ~ ~ ~ . ~ ~ . . . ~  ........ ...... sANDslo~~ .. .. ~~ ~ . . v F G ~ . ~ ; : ~ ~ . w B . .  . ~ . ~ ~ ~ . . ~ ~ .  . ~... ......... .. ......... . . ~ ~ . ~  ~................... .... ... ~ ~ ~ ~ ~ . . .  ........ 

VERY THIN SILTY LAMINATIONS. NCUILAR WE 
3.30 6.80 3.50 *90 

. . ~  .~.~...~ .............. .. ..... . ~~ ~~.~~ .............................. ~~ ......... ~. .......................... ~~~ ~~. .~~ ............. AXHERII(G, ~ ~.~ ... .......................... ~ .. ~ .~ ~ ~ ~ ................... ~ . ~ ~ . ~ ~  ~ ~ .......... ..... ~~ I 

.............................. ~ ....... ~~ . ~ .  ................................... ~ . ~ ~ ~ . . ~ .  .~..~ ...~ .... ................................ ~~ .~.~...~. .......................... . . ~ . . . ~ ~ ~ ~  ~... ~ . ~ ~ .  ........................ ...... ~. ~~ . ~.~ .............................. 
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.. ~ ~ ~ . ~ ~ . ~  . .................................. .~PROJ~~cl;.KPN ...... BLocL; . N ~  ~~ ~ * l A ~ . i w ) c E ~ . . 6 ~ ~ ~ 6 ~ m a ~ ~ . .  ~~~ ~ .................... .......... ~ ...... . . ~. .~ ............ ..... ............ ...... ~ ~ .~.~. 

~~. ~ ..~ ......... ................. ~ ~ . . ~ .  ~.~~ ...... . .... .......... . ....... m...Dr~...p y@...u.re_ SAW. p~ 
.~~~ ~ ~. ~ . .~ ..1?& ....... 13,.?'.. ... o m  . 890. ... ............ . . ~  ........ ~~~. ~~ .$.T.L?.STc!WE ......... #&R* PALE BRMIY lD.."EDIU( GREY ~. PE"... ........ ..... ~ . ~. 

~ ~.... .. ~~ .~ .... .................. 

~ ~ ~~ ~ 

CIL CLEAVAGE. 
..................... ~~l~;ii.~~..~15;2 ,... ~ ................. . . .. ~ ~~~ . . ~  ~~ .~ ......................... OVERB"RDEN~~ ~ ~ C o v ~ ~ ~ E ~ .  IWTE~~AL.  ~.sCREE. . . ~  .. ....... . ..... ......~.~ ~~ ~ ~ ~~ 

. ........................... . 
2.00 *$b 

............. ~ ......... 15.2+ ..... M..ZS~~ ....... %52 ..... c.90 ......................................... IWSTQNE ......... TRCWP8K€!3..R.W.E. ......... ............. ~ . .  ~..  ~~.~~ ..... ~ ............... ... ... ~ . .  ~ ~~ ~~. ... ~..~. 

.... ~ . ~ ~ . .  ~ ~ ~ . ~ l ~ ~ ~  .... 

.................................................... ............................................. ~ .... ~ .............................................. 07. .... . ...... ~ ................................... 

....................... io..15 ...... if.T5 ..... ~.. i  ;iib...*~ ........................................... sAn~ZtMIE ........ FE.Y C Y ~ . M ~  ........................................ ~ ~ . . ~  .................................. ~ ..... ~~~~ ~.~ ..... ~ ...... 

................ . ~ . ~ ~  ..... ~~. ............................................................ ~ .......................................... . . . .~~~ ..... TIYE .......................... ........ ~ ..................................... ~ ~~ . ~ . ~ . . ~ ~  ... ................................ 

15.76 16.08 0.52 .M SANDSTOYE 
~ .................................... ..... eaic" . ............................... ~ ......... ~~.~ .................................... ~ . .  ~~~~~.~ .... . ............................................ 

c-4 
COAL LOME 1. TRCNR86W3. C/ 

19.1s 20.15 l.W *W SANDSTONE TRCNR86Wl FLWR. 

W i T ' l B :  YEATHERS LT. BROYI. VERY RESIS 

21.15 25.15 4 . M  *9O SILTSTONE M.GY.THNB 
............... .................................... ....................................................................... ........... ............ HiWLE FRACTW(EC! HIPT..oRANW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~.......~............ 

.. .....~..~.... ~~ ~ . ~~ ~~ ....................................... ..........~. ......~. ~ 
PLANT FOSSILI .. ESE..NILSSOW .... ........~~..~~..~......~ ~....... .~.....~ 

I4  ATW RING.N0611L$S U 
m E D  YITH INC. AMTS. OF FG SS ?WARDS 0 

0 11 

..... .............................. ......~__ SE. ARUNRM t ~ E w I C ~ S ;  '~ ~ ~ . .  

~ .......................... ~...~..~.. 

.................................................... ~ . . ~ . ~  .... ~~~ ...... ~... ................................... ~. .................... .. I 



I 
I 

........................................................................................................................................ 

I SANDSTONE ffi.LT.CY.XBffi 
.................................. .................................................................................................................................. 

29.74 31.54 1.80 *90 
UNIX WCE ..l.. 8AYDS ~~nEATnERS APPROX ..LI..GREY.WIrH. 3ocll APART. MINOR lPCn..ORI..~.~~ NILS 
SONIA TENUICAULIS PARALLEL TO 8EWING P I ........................................................................................................................  LANES ..... TQPSLUP. .............................................................................................. 

................................................................................................................................................................................................................................................................�� 1 

I 
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.................................................. PRojEtl:~ KPN ...... BLock .... NR .DAt*SouR~~:.~lt13 ................................................................................................................ 

~ 

......... DEPTH ....p ~INTRVAL f t l tCLL. . .~ . . la~ S u l p ,  .. SE4n ................... .......................................................................... ....................................... IPTIUN LBPLL Bpll...~ 

.. ........ ................................... ................... 25,15 .......? C.H... ... 1, .~ .............................................. SICTSTMIE 

............ ~.16, .$5 ... ..16;L19 ........ 6;~$.*~90.~ ................................... 

H.GY llEATIIERs .On~~IWGE"dWLAR;..iB~D:PLIUT i ASH. 

UNIT 2. WEATHERS H GREY. HIGHLY RECESS1 

M(;.~ .............................................................................................. ........ 

....................................................................................... .................................................................................................................... HE IT HERS YE 
26.89 29.7k 2.85 990 W S T O N E  CAR8.8LK 

...................................................................................................... ... .................................................. ...................... HIMLY~.ZHEARUI, VERY..RECESSIYE.. 

................ 15;19~. . .  16, 35... . . . .  o.56 . i ) o ~ . .  .................................. fliisioN~ ....... ~Y THN8 ................................................................................................ 
UNiT 4. HEATHERS ORANGE AND NOWLAR. RE 

C ERW WITH. 
H. GR h B S  BEDS 2C€M"f& AND 10- 

2004 APART. ABUND. ~ L A N T  FOSSILWJAIERA 

......................................... ......................................................................................................................................... CESSJY! HIWfKFRACTURfD 

...................................................................................................................................... FYRCITA HIFA GRCCILfS.NlLS.S.QNI ~ . . ~ ~ ~ . . .  ............................................. 
lWJLIS i fNKM'NAN . . 
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- 0 A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - K P N N R O T C 8 6 0 0 4  D A T E  - 0 2 / 1 3 / 8 7  

- H I S T O R Y -  

S T A R T  D A T E  - 1 1 / 0 7 / 8 6  
END D A T E  - 1 5 / 0 7 / 8 6  

CONTRACTOR - 
G E O L O G I S T  - S A V O I E  

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - U P R I G H T  L I M B  OF RECUMBENT S Y N C L I N E .  P L A N T  F O S S I L S (  
C L A D O P H L E B I S  V l R G l N l E N S l S  A C U T A , N I L S S O N I A  SCHAUMBE 
R G E N S I S , B A I E R A  F U R C A T A , S P H E N O P T E R I S  B R U L E N S I S , G I N K  
GO N A N A ) .  UPPER K L A P P A N  SEQUENCE. 

- L O C A T I O N -  

P R O V I N C E  - BC 
E L E V A T I O N  - 1 8 2 5 . 0 0  

L I C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 230.24 

S I Z E  W I D T H  - 0.0 
S I Z E  H E I G H T  - 0.0 

ROOF S T R I K E  - 0 
ROOF D I P  - 0 
ROOF D I R  - 
* * 9 ~  NOTE *** 0 I N D I C A T E S  NO V A L U E  

ZONE - 9 
N O R T H I N G  - 6336930.00 

E A S T I N G  - 496220.00 

L A T I T U D E  - 0 
L O N G I T U D E  - 0 

I N C L I N A T I O N  - 0.0 
A Z I M U T H  - 0.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 
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KPNLROTC86005 



CONTRACTOR - 
GEOLOGIST - LEE 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - OTC I S  I N  MT KLAPPAN CANYON. OTC86005 I S  STRAT. AB 
OVE OTC86001 BY 1 0  h. 

- L O C A T I O N -  

PROVINCE - BC 
ELEVATION - 1751.00 

LICENCE/LEASE NUhBER - 

- 0 R I E N T A T I O N -  

LENGTH - 69.12 

S IZE  WIDTH - 0.0 
S IZE HEIGHT - 0.0 

ROOF STRIKE - 0 
ROOF D I P  - 0 
ROOF D I R  - 
*** NOTE *** 0 INDICATES NO VALUE 

ZONE - 9 
NORTHING - 6341860.00 

EASTING - 506560.00 

LATITUDE - 0 
LONGITUDE - 0 

INCLINATION - 0.0 
AZIMUTH - 0.0 

FLOOR STRIKE - 0 
FLOOR D I P  - 0 
FLOOR D I R  - 
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KPNNROTC86006 



CONTRACTOR - 
G E O L O G I S T  - MACLEDD 

OPERATOR - G.C.C. 
SURVEYOR - 

REMARKS - UPPER K L A P P A N  SEQUENCE: V I S U A L  T H I C K N E S S  E S T I M A T E .  

- L O C A T I O N -  

P R O V I N C E  
E L E V A T I O N  

- BC 
- 1829.00 

L I C E N C E / L E A S E  NUMBER - 

- 0 R I E N T A T I O N -  

LENGTH - 1 0 2 . 9 0  

S I Z E  W I D T H  - 0.0 
S I Z E  H E I G H T  - 0.0 

ROOF S T R I K E  - 0 
ROOF D I P  - 0 
ROOF D I R  - 
*** NOTE *,bt 0 I N 0 1  C A T E S  NO V A L U E  

ZONE - 9 
N O R T H I N G  - 6339000.00 

E A S T I N G  - 498100.00 

L A T I T U D E  - 0 
L O N G I T U D E  - 0 

I N C L I N A T I O N  - 0.0 
A Z I M U T H  - 0.0 

FLOOR S T R I K E  - 0 
FLOOR D I P  - 0  
FLOOR D I R  - 
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