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PREFACE 

To simplify formal report  writ ing procedures during the 1984 

exploration program, the property was divided in to  f ive  areas.  As a 

r e s u l t  three separately bound reports  have been completed and are named 

the  Lost-Fox, the  Hobbit-Broatch, and the Summit-Nass-Skeena Geological 

Reports. Each report  compi 1 es a1 1 previous area spec i f ic  exploration 

data in to  a common tex t .  
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1.0 SUMMARY 

G u l f  Canada Resources Inc .  Mount Klappan Coal P r o j e c t  i s  l o c a t e d  

i n  t h e  Bowser Basin o f  nor thwestern B r i t i s h  Columbia, approximate ly  228 

k i l o m e t e r s  n o r t h  o f  Smithers and 150 k i l ome te rs  no r theas t  o f  Stewart. 

The p rope r t y  i s  composed o f  189 crown coa l  l i c e n c e s  t o t a l l i n g  50 014 

hec tares  o f  land. 

To f a c i l i t a t e  expanded e x p l o r a t i o n  and subsequent l o g i s t i c s  i n  

1984, t h e  Mount Klappan p rope r t y  was d i v i d e d  i n t o  t h r e e  main areas: 

t h e  Lost-Fox Area, t h e  Hobbit-Broatch Area and t h e  Summit-Nass-Skeena 

Area, t h e  l a t t e r  t o  which t h i s  r e p o r t  pe r ta ins .  Two separate r e p o r t s  

cove r ing  e x p l o r a t i o n  a c t i v i t i e s  on t h e  o t h e r  areas have a l s o  been 

completed. 

Combined e x p l o r a t i o n  a c t i v i t y  on t h e  Mount Klappan p rope r t y  du r ing  

1984 comprised e i g h t  diamond d r i l l  ho les  t o t a l l i n g  1507 metres, 17 

r o t a r y  d r i l l  ho les  t o t a l l i n g  897 metres and 233 mechanical and hand 

t renches t o t a l l i n g  1457 metres. New a i r  photo coverage was produced 

f o r  t h e  Lost-Fox and Hobbit-Broatch Areas a t  scales o f  1:8 000 and 

1:20 000. The p rope r t y  was mapped a t  scales o f  1:2500 and 1:5 000 o r  

1:10 000 o f  which t h e  l a t t e r  two p e r t a i n  t o  t h e  Summit-Nass-Skeena 

Area. Geologic mapping was t h e  pr imary  concern i n  t h e  Sumnit-Nass- 

Skeena Area i n v o l v i n g  a e r i a l  reconnaissance and ground t rave rses  i n  

b o t h  unmapped and p r e v i o u s l y  mapped reg ions  surrounding t h e  Lost-Fox 

and Hobbi t -Broatch Areas. 

The sediments u n d e r l y i n g  t h e  p rope r t y  have been subdiv ided i n t o  

t h e  f o l l o w i n g  f o u r  sequences; t h e  S p a t s i z i ,  Klappan, Mal loch and 

Rhondda, i n  ascending order .  These e x p l o r a t i o n  u n i t s  range i n  age from 



Upper J u r a s s i c  t o  Lower Cretaceous,  r e s p e c t i v e l y .  The K lappan  Sequence 

i s  t h e  main  c o a l - b e a r i n g  u n i t  and i s  p r e s e n t l y  i n t e r p r e t e d  as r a n g i n g  

f r o m  400 t o  900 met res  t h i c k .  The Summit-Nass-Skeena Area has 

exposures  o f  a l l  4  sequences though t h e  K lappan i s  by  f a r  t h e  most 

predominant .  I n  f u r t h e r  d e f i n i n g  these  sequences, measured s e c t i o n s  

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

n a t u r e  o f  t h e  K lappan  c o n t a c t s .  I n  a d d i t i o n ,  t h i n  s e c t i o n  work and 

f l o r a  and fauna sample i d e n t i f i c a t i o n s  w i l l  o c c u r  i n  t h e  upcoming y e a r  

i n  hopes t h a t  m i n e r a l o g i c a l  v a r i a t i o n s ,  d e p o s i t i o n a l  env i ronments  o r  

k e y  f o s s i l s  may a l s o  a i d  i n  d e f i n i n g  t h e  s t r a t i g r a p h y .  

S t r u c t u r a l l y ,  t h e  a rea  has been s u b j e c t e d  t o  two phases o f  

compress iona l  d e f o r m a t i o n  r e s u l t i n g  i n  n o r t h w e s t - s o u t h e a s t e r l y  t r e n d i n g  

f o l d s  o f  t h e  f i r s t  phase and e i t h e r  n o r t h - s o u t h  o r  eas t -wes t  t r e n d i n g  

f o l d s  of t h e  second phase. Genera l l y ,  t h r u s t  f a u l t s  can be a s s o c i a t e d  

w i t h  b o t h  compress iona l  ep isodes b u t ,  on a  l e s s e r  s c a l e ,  any normal o r  

s t r i k e - s l i p  f a u l t s  a r e  a  r e s u l t  o f  second phase f o l d i n g  o n l y .  

The Mount K lappan  p r o p e r t y  c o n t a i n s  a  t o t a l  r e s o u r c e  o f  5.3 

b i l l i o n  tonnes  o f  c o a l  based on up t o  16 seams r a n g i n g  i n  t h i c k n e s s  up 

t o  8.13 met res .  The Summit-Nass-Skeena Area c o n t r i b u t e s  3  214 m i l l i o n  

tonnes  of t h e  t o t a l  r e s o u r c e  on t h e  Mount K lappan P r o p e r t y  o f  wh ich  

41.4 m i l l i o n  tonnes  i s  i n f e r r e d  and t h e  remainder  i s  d e s i g n a t e d  as 

s p e c u l a t i v e .  



COAL RESOURCES 

( i n  m i l  1 i o n s  o f  tonnes) 

Mount Kl appan Proper t y  Sumft-Nass-Skeena Area 

Measured 43.9 

I n d i c a t e d  69.7 

I n f e r r e d  623.1 

Specu la t ive  4  622.4 

The Mount Klappan coal  i s  an a n t h r a c i t e  and can be cleaned t o  

s imul taneously produce a  v a r i e t y  o f  s i zed  products  rang ing  i n  ash 

con ten t  from 5  percent  ash premium coa ls  t o  b r i q u e t t i n g  coa ls  o f  25 

percent  ash o r  g rea ter .  The a n t h r a c i t e  products a re  cha rac te r i zed  by 

low su lphur  va lues ( l e s s  than 1% and u s u a l l y  0.5%), h i g h  c a l o r i f i c  

va lues and on l y  t races  o f  c h l o r i n e .  

Coal samples c o l l e c t e d  i n  t h e  Summit-Nass-Skeena Area were 

analysed f o r  proximate, su lphur  and c a l o r i f i c  va lues as w e l l  as f o r  

r e f l e c t a n c e  determinat ions.  No w a s h a b i l i t y  s t u d i e s  were undertaken. 

The r e f l e c t a n c e  values were used as an a i d  i n  de termin ing  t h e  

s t r a t i g r a p h i c  p o s i t i o n i n g  o f  va r i ous  outcrops. 



2.0 RECOMMENDATIONS 

Based on the  e x p l o r a t i o n  work completed i n  the  Summit-Nass-Skeena 

Area o f  t h e  Mount K l  appan Coal P r o j e c t ,  the f o l  l ow ing  recommendations 

a r e  suggested: 

t o  f u r t h e r  evaluate the  resource p o t e n t i a l  o f  the  Summit and Nass 

Areas u t i  1  i z i  ng t h e  b e t t e r  understanding o f  the  p rope r t y  geology 

and coal q u a l i t y ,  

t o  f u r t h e r  d e f i n e  the p rope r t y  s t r a t i g r a p h y  us ing  a  combinat ion of 

1 i tho1 og i c ,  environmental , r e f 1  ectance and measured s e c t i o n  

i n fo rma t ion ,  

t o  i n i t i a t e  a  mechanical t r ench ing  program i n  the  Summit Area t o  

t r a c e  seams i n  the  two northernmost resource areas, 

t o  g e o l o g i c a l l y  map the  a d d i t i o n a l  l i cences  app l i ed  f o r  i n  the  

Nass and Summit Areas. 



3.0 INTRODUCTION 

3.1 Mount Klappan Coal P r o j e c t  

3.1.1 Lo'cat ion 

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

nor thwest  B r i t i s h  Columbia approximately 930 k i l o m e t e r s  no r th  

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

k i l o m e t e r s  nor thwest  o f  P r ince  George (F igu re  3.1). 

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

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

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

The p rope r t y  covers the  headwaters o f  the Klappan, L i t t l e  

Klappan, S p a t s i z i ,  Skeena and Nass R ivers .  

The nearest  community t o  the  proper ty  i s  the  n a t i v e  

community o f  I s k u t  ( p o p u l a t i o n  500) l oca ted  100 k i l o m e t e r s  t o  

t h e  nor thwest  on the  Stewart-Cassier Highway. 

3.1.2 Access 

The Mount Klappan p rope r t y  s t radd les  the p a r t i a l l y  

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

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

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

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

k i l o m e t e r  s t r e t c h  n o r t h  o f  the K lua tantan R iver ,  the subgrade 

was cons t ruc ted  through and beyond the  p rope r t y  t o  the 
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S t i k i n e  River  j u s t  south of  Dease Lake. 

Road acces s  t o  the proper ty  from Highway 37 v i a  the 

Ealue  Lake road,  i s  provided a long  the British Columbia 

subgrade.  Road d i s t a n c e s  from Te r r ace  and S t ewar t  t o  the 

p rope r ty  a r e  575 k i lome te r s  and 426 k i lome te r s  r e s p e c t i v e l y .  

A 1000 metre gravel  a i r s t r i p  i s  l o c a t e d  on the p rope r ty .  

3.1.3 Proper ty  Desc r ip t i on  

The Mount Klappan proper ty  compr 

t o t a l l i n g  50 014 h e c t a r e s  of  land.  The 

ises 189 coal  1 i c e n c e s  

p rope r ty  was acqu i r ed  

i n  f o u r  s e p a r a t e  a p p l i c a t i o n s  from 1981 t o  1984 ( F i g u r e  

3.3).  

3.1.4 Ownership 

Gulf Canada Resources Inc. ,  wholly owns the coal  

1 i cences  compris ing the Mount K l  appan p rope r ty .  

3.1.5 Proper ty  Geography and Biophysical  Environment 

The Mount Klappan p rope r ty  i s  l o c a t e d  a t  the head- 

w a t e r s  of  the L i t t l e  Klappan, Klappan, Nass, Skeena, and 

S p a t s i z i  Rivers  ( F i g u r e  3 .1) .  Th i s  a r e a  i s  w i t h i n  the 

no r the rn  ex t r emi ty  of  the Skeena Mountains phys iographic  

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

and broad nor thwes t  t o  s o u t h e a s t  t r e n d i  ng r i v e r  v a l l  eys  of 

the L i t t l e  Klappan, Klappan, hlass, S p a t s i z i  and Skeena 

R ive r s ,  and Didene Creek. 
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Eleva t i ons  on the  p rope r t y  range from 1127 metres i n  

t h e  S p a t s i z i  R i v e r  Va l l ey  t o  over  2000 metres on Mount 

Klappan and t h e  ad jacent  r i d g e  tops. 

The c l i m a t i c  regime o f  t he  area i s  i n  t h e  Northern and 

Cen t ra l  P la teau 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  yea r  w i t h  t h e  mean d a i l y  

temperatures comparable t o  F o r t  Nel son and P r ince  George. 

T h i s  i n f o r m a t i o n  i s  de r i ved  f rom a  weather s t a t i o n  l o c a t e d  on 

t h e  nor theas tern  edge o f  t he  proper ty .  The s t a t i o n  has been 

moni to red  monthly s ince  i t s  i n s t a l l a t i o n  t h r e e  years  ago. 

Tree l i n e  i n  t h e  area i s  a t  approximate ly  1500 metres. 

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

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

h i g h e r  e l e v a t i o n s  are  cha rac te r i zed  by a1 p i n e  tundra. 

3.2 Sumi  t-Nass-Skeena Area 

Loca t i on  

The Summi t-Nass-Skeena Area represents  those p o r t i o n s  

o f  t h e  p rope r t y  t o  t h e  extreme northwest,  southwest and 

southeast  (F igu re  3.4). 

Both t h e  Nass and Skeena Areas are  dominated by the  

dra inage v a l l e y s  o f  t he  Klappan and Nass, and t h e  Skeena 

Rivers,  respec t i ve l y .  The Summit Area i s  c u t  by t h e  L i t t l e  

Klappan R i v e r  t o  t h e  no r theas t  and i s  dominated by a  s e r i e s  

o f  prominent r i dges  t o  the  southwest. 
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3.2.2 Access 

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

a r e  access ib le  by t r u c k  a long the  B r i t i s h  Columbia Railway 

subgrade. E x p l o r a t i o n  i n  the  h igher  e leva t i ons  o f  Summit and 

Skeena, as we l l  as a l l  o f  Nass, r e q u i r e  h e l i c o p t e r  support 

f rom the  Didene Creek Camp. 

3.2.3 Area D e s c r i p t i o n  

coa l  

b lock  

I n  t o t a l ,  the  Summit-Nass-Skeena area comprises 122 

l i cences  over an area o f  33 079.5 hectares.  The Summit 

conta ins  52 coal  l i cences  and covers an area o f  

13 410.5 hectares; t h e  Nass b lock  cons i s t s  o f  38 coal  

l i c e n c e s  cover ing  an area o f  10 678 hectares and the Skeena 

b lock  cons i s t s  o f  32 coa l  l i cences  and covers an area o f  

8 991 hectares. Appendix B conta ins  a l i s t i n g  o f  a l l  

l i c e n c e s  f o r  the  Mount Klappan Coal P r o j e c t .  

3.2.4 B iophys ica l  Environment 

The reg iona l  physiography o f  the  Summit-Nass-Skeena 

Area i s  one o f  mountainous t e r r a i n  and broad nor thwest  t o  

southeast  t rend ing  r i v e r  va l l eys .  The headwaters o f  the  

L i t t l e  Klappan, Klappan, Nass, Skeena and S p a t s i z i  R ivers  a l l  

occur  w i t h i n  the  l i c e n c e  boundary. 



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

A lp ine  tundra cha rac te r i zes  the  h igher  e leva t i ons  whi 1 e the  

v a l l e y  f l o o r s  are p a r t i a l l y  covered w i t h  sca t te red  con i fe rous  

f o r e s t s ,  grasses, shrubs, meadows and swamps. E l e v a t i o n  

ranges from 1250 metres i n  the  Skeena v a l l e y  t o  over 2100 

metres i n  the  Summit area. Po r t i ons  o f  the  Summit Area, 

depending on weather cond i t i ons ,  may remain snow covered yea r  

round. Several smal l  i c e  f i e l d s  are l o c a t e d  j u s t  beyond t h e  

western p rope r t y  boundary i n  Summit. 



4.0 EXPLORATION HISTORY 

4.1 Mount Klappan Coal P r o j e c t  

4.1.1 E x p l o r a t i o n  P r i o r  t o  G u l f ' s  A c q u i s i t i o n  

V.H. Dupont made the  f i r s t  pub l ished d e s c r i p t i o n  o f  

coa l  i n  the  Nor thern  Bowser Basin i n  1900 f o r  t h e  Canadian 

Department o f  Railways and Canals. I n  h i s  r e p o r t ,  he 

descr ibes  a coal outcrop near the  conf luence o f  Didene Creek 

and the  S p a t s i z i  R iver .  Th is  outcrop i s  now recognized as 

p a r t  o f  the  Klappan Sequence coal occurrences. 

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

e x p l o r a t i o n  programs i n t o  the  area. The f i r s t ,  i n  1911, was 

l e d  by G.S. Mal loch (Mal loch, 19141 who undertook a geo- 

l o g i c a l  eva lua t i on  o f  the  Bowser Basin concen t ra t i ng  55 

m i l e s  t o  the  south o f  Mount Klappan i n  t h e  Groundhog Coal 

Measures. The second, i n  1948, was l e d  by Buckham and La tou r  

(Buckham and Latour ,  19501 which a l s o  concentrated i n  the 

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

t i o n  S t i k i n e " .  The f o u r t h  and f i f t h  programs, which broad ly  

covered the Klappan Coal Measures, were l e d  by Eisbacher i n  

1974 and i n  1981. These s tud ies  r e s u l t e d  i n  some o f  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  o f  the 

area. I n  add i t i on ,  Eisbacher t r i e d  t o  r e l a t e  the 

depos i t i ona l  h i s t o r y  o f  the  Bowser Basin t o  the  t e c t o n i c  

h i s t o r y  o f  the  area. 



In 1979, Richards and Gi lchr i s t  from the B.C.  

Department of Mines published s t ra t ig raphic  s tudies  primarily 

i n  the Groundhog area. However, they a1 so included reference 

t o  the coal sequences of the Northern Bowser Basin. 

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

during the l a t e  1970's resulted i n  both Esso Minerals and 

Petrofina acquiring l icences i n  the area. These l icences 

were allowed to lapse i n  1980 following minimal geological 

exploration of the area. 

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

concentrating in the Panorama-Groundhog Coal Measures. T h i s  

was followed in 1981 by the acquisit ion of the Mount Klappan 

property. 

4.1.2 Summary of Exploration 1981-1983 

Prior  t o  1984, Gulf undertook three separate 

exploration programs on the Mount Klappan property. The 

exploration included geological mapping, hand trenching, 

diamond d r i l l i n g  and a d i t  driveage (Table 4.1). The r e su l t s  

of these exploration a c t i v i t i e s  have been documented in three 

separate reports:  Mount Klappan Coal Project  - Geological 

Report 1981, 1982 and 1983. 



Table 4.1 

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  Metres 

Hand Trenching 

Number 

T o t a l  Metres 

Geological  Mapping 

Scales 

MOUNT KLAPPAN COAL PROJECT 

EXPLORATION SUMMARY 

1981 - 1983 

1 1 A d i t  

39.2 39.2 Tonnes 

Total 

3 10 Diamond D r i l l  Holes 

603 1 826 Met res  

6 6 Winkie D r i l l  Holes 

126 126 Metres 

93 168 Hand Trenches 

527 905 Met res  



4.2 Sumnit - Nass - Skeena Area 

4.2.1 Summary o f  Exp lo ra t i on  1981-1983 

The m a j o r i t y  o f  e x p l o r a t i o n  work completed i n  t h e  

Summit-Nass-Skeena Area between 1981 and 1983 has i n v o l v e d  

geo log ic  mapping, coal  seam t rench ing ,  a i r  photo 

i n t e r p r e t a t i o n  and some diamond d r i l l i n g .  These a c t i v i t i e s  

a r e  summarized on Table 4.2 .  

The t rench and d r i l l  ho le  i n fo rma t ion  c o l l e c t e d  du r ing  

t h i s  t h ree  year  p e r i o d  i s  inc luded w i t h i n  t h i s  repo r t .  



Table 4.2 

SUMMIT-NASS-SKEENA AREA EXPLORATION SUMMARY 

S u m i  t Area Nass Area 
1981 1982 1983 T o t a l  1981 1982 1983 T o t a l  

Hand Trenches 
Number 2 2 26 30 - - 2 16 18 
Length ( m )  12.9 25.4 188.7 227.0 -- 8.5 56.0 64.5 

Diamond D r i l l  Holes 
Number - - 1 1 2 -- - - -- - - 
Length (m) - - 192.6 130.2 322.8 -- - - - - - - 

Skeena Area 
1981 1982 1983 T o t a l  T o t a l  

6 

48 
291.5 

2 
322.8 



5.0 1984 EXPLORATION PROGRAM 

5.1 Program Ob jec t i ves  

I n  summary, t h e  o b j e c t i v e s  o f  the  1984 Summit-Nass-Skeena 

Area e x p l o r a t i o n  program were: 

To g e o l o g i c a l l y  map the  Summit-Nass-Skeena Area a t  a  1:5,000 

o r  1:10,000 scale. 

To d e l i n e a t e  t h e  sur face exposure o f  a l l  coal occurences 

through hand t rench ing  and d e t a i l e d  mapping. 

To f u r t h e r  de f i ne  the  p rope r t y  s t r a t i g r a p h i e s .  

To d e l i n e a t e  areas w i t h  sur face mineable coal p o t e n t i a l  

Sumnary o f  E x p l o r a t i o n  

5.2.1 Mount Klappan Coal P r o j e c t  

I n  f o u r  years o f  e x p l o r a t i o n  programs on the  Mount 

K l  appan proper ty ,  Gul f has advanced through reg iona l  

i n v e s t i g a t i o n s  t o  seam t r a c i n g ,  d r i l l i n g ,  and a d i t  dr iveage. 

Whi le new areas are  cons tan t l y  be ing  i nves t i ga ted ,  i n tense  

e x p l o r a t i o n  i s  proceeding on those areas which have immediate 

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

t r e n c h i n g  were undertaken on a l l  areas o f  the proper ty .  I n  

a d d i t i o n ,  diamond and r o t a r y  d r i l l  ing,  mechanical t r ench ing  

and seam t r a c i n g  were undertaken i n  the  Lost-Fox and Hobbi t -  

Broatch Areas. (Table 5.1) .  



Table 5.1 

Diamond Dril l  Holes 
Number ( H Q )  

Total Metres 

Rotary Dri l l  Holes 
Number ( H Q )  

Total Metres 

Mechanical Trenches 
(Seam Tracing) 
Number 

Total Metres 

Hand Trenches 
Number 
Total Metres 

Geological Mapping 
Scales 

MOUNT KLAPPAN COAL PROJECT 
EXPLORATION SUMMARY 

1984 

1981 - 1984 Total 

18 Diamond Dril l  Holes 

3333 Metres 

17 Rotary Dri l l  Holes 

897 Metres 

128 Mechanical Trenches 

1041 Metres 

263 Hand Trenches 
1321 Metres 



Dur ing  t h e  f i r s t  t h ree  years, t h e  e x p l o r a t i o n  programs 

were supported by a i r  t r a n s p o r t  and personnel were housed i n  

t e n t  camps. I n  e a r l y  1984 Gu l f  cons t ruc ted  t h r e e  b r i dges  

a long t h e  B r i t i s h  Columbia Railway subgrade p r o v i d i n g  road 

access t o  t h e  p rope r t y  from Highway 37. G u l f  purchased and 

e rec ted  a  t r a i l e r  camp along t h e  subgrade 10 k i l ome te rs  

south o f  t h e  Summit A i r s t r i p ,  nex t  t o  Didene Creek. The 

Didene Creek Camp (F igu re  3.5) p rov ided  l o d g i n g  and work ing 

space f o r  over  50 G u l f  and support  personnel throughout  t h e  

e x p l o r a t i o n  program. The c o n s t r u c t i o n  o f  a  road, t o  

f a c i l i t a t e  e x p l o r a t i o n  o f  t h e  Lost-Fox Area commenced i n  

mid-November and was completed by mid-December. Const ruc t ion  

and support  personnel were based i n  t h e  Didene Creek Camp. 

Dur ing  t h e  1984 e x p l o r a t i o n  program, geo log i ca l  as 

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

work s t a t i o n s  from camp by h e l i c o p t e r  when road access was 

n o t  a v a i l a b l e .  A Hughes 5000, as w e l l  as a  B e l l  2068 on 

occasion, were used f o r  crew t r a n s p o r t  w i t h i n  t h e  p rope r t y  

area. A l a r g e r  B e l l  204 o r  205 h e l i c o p t e r  was u t i l i z e d  f o r  

t r a n s p o r t i n g  heavy equipment and d r i l l i n g  r i g s .  A t  a l l  t imes 

a  h e l i c o p t e r  was a v a i l a b l e  on s i t e  equipped w i t h  a  s t r e t c h e r  

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

Emergency T ranspor ta t i on  Veh ic le  was on standby a t  a l l  times. 

Four  wheel d r i v e  t r u c k s  were used f o r  crew t r a n s p o r t  where 

t h e  B.C.R. subgrade prov ided assess t o  areas o f  a c t i v i t y  

( F i g u r e  3.3). 



Commerical, as w e l l  as c h a r t e r  f i x e d  wing a i r c r a f t ,  

1  i nked  t h e  Summit A i r s t r i p  on t h e  p rope r t y  t o  major  cent res  

p r o v i d i n g  convenient  a i r  t r a n s p o r t a t i o n  f o r  personnel and 

cargo throughout  t h e  e x p l o r a t i o n  program. 

5.2.2 Surmi t-Nass-Skeena Area 

Dur ing  t h e  1984 f i e l d  program each o f  t h e  t h r e e  b locks  

o f  t h e  Summit-Nass-Skeena Area were exp lored u s i n g  bo th  

ground t rave rses  (Appendix I - Drawing No. KPN84B02) and 

a e r i a l  reconnaissance. A b r i e f  summary o f  t h e  r e s u l t i n g  

mapping and t rench ing  a c t i v i t i e s  i s  o u t l i n e d  i n  Table 5.2. 

The 1984 Summit-Nass-Skeena Area Geological  Report 

con ta ins  a1 1  t h e  accumulated e x p l o r a t i o n  data f rom d r i l l  ing,  

t r e n c h i n g  and measured sec t ions  c o l l e c t e d ,  t o  date, w i t h i n  

these mapping areas. 

5.3 Cartography 

The topographic maps used f o r  geo log ica l  i n t e r p r e t a t i o n  were 

on scales o f  1 : s  000 and 1 :10  000. The 1 : s  000 sca le  maps were 

produced f rom 1 : 3 0  000 B r i t i s h  Columbia Government a i rpho tos  f lown 

be fo re  t h e  subgrade cons t ruc t i on .  I n  t h e  f a l l  o f  1982, G u l f  

Canada Resources Inc .  had the  Mount Klappan p rope r t y  re f l own  a t  a  

sca le  o f  1 : 3 0  000. 

A d d i t i o n a l  1 : 1 0  000 map coverage was used i n  areas l a c k i n g  

1:5000 coverage and was prov ided by e n l a r g i n g  1 : 5 0  000 government 

topographic maps. 



iamond D r i l l  Holes 
Number (HQ) 
T o t a l  Metres 

Hand Trenches 
Number 
T o t a l  Metres 

Measured Sect ions 
Number 
T o t a l  Metres 

Tab le  5.2 

SUMMIT-NASS-SKEENA AREA 
EXPLORATION SUMMARY 

1984 

Geological  Mapping Scale  1 : 5000, 
1:10,000 

* Includes f o u r  trenches t h a t  have been relogged. 

1981 - 1984 T o t a l  



5.4 Geological  Mapping 

Reconnaissance and d e t a i l e d  mapping were c a r r i e d  o u t  a t  

sca les  o f  1:5,000 and 1:10,000. Geologic mapping concentrated i n  

areas o f  h igh  coa l  p o t e n t i a l ,  p r i m a r i l y  t h e  southern Sumnit Area 

and t h e  no r the rn  Nass Area. 

Three crews, each c o n s i s t i n g  o f  a  g e o l o g i s t  and a  geo log ica l  

a s s i s t a n t ,  were j o i n t l y  respons ib le  f o r  t h e  Summit-Nass-Skeena 

Area. 

T ranspor ta t i on  t o  t h e  f i e l d  was prov ided by e i t h e r  h e l i c o p t e r  

o r ,  i f  poss ib le ,  t r uck .  P o s i t i o n  l o c a t i o n  i n  t h e  f i e l d  was 

determined through t h e  use o f  a i rphotos.  

Geological  maps and cross-sect ions are  i n c l u d e d  i n  Appendix 

I 1  o f  t h i s  repo r t .  

5.5 Trenching 

T h i r t y - t w o  hand trenches were excavated d u r i n g  t h e  exp lor -  

a t i o n  program (Appendix I, Drawing No. KPN84A05) compr is ing a  

t o t a l  l e n g t h  o f  134.2 metres. Trenches were dug d u r i n g  r o u t i n e  

t raverses ,  were logged t r u e  th ickness  and t h e  coal  seams sampled 

f o r  l a t e r  ana lys is .  Only those seams i n  excess o f  0.5 metres were 

considered. 

A l l  t rench i n f o r m a t i o n  from t h i s  and prev ious  years  work are  

presented i n  Appendix I11 Volume I1 t oge the r  w i t h  any coal  q u a l i t y  

analyses conducted on c o l l e c t e d  samples. Trench summary t a b l e s  

are  presented f o r  each area w i t h i n  Sect ion  6.0 o f  t h i s  repo r t .  

- 24 - 



5.6 Data Management 

Dur ing  the  1984 f i e l d  season, an HP 9816 computer was used i n  

t h e  f i e l d  f o r  budget purposes and f o r  the  storage o f  t rench and 

measured sec t i on  data. Th is  data was then uploaded t o  G u l f ' s  main 

Coal Data Base. A l l  data s to red t o  date i n  Calgary i s  access ib le  

u s i n g  G u l f ' s  AMDAHL V6 computer. The data s to red  i nc ludes  

d e t a i l e d  l o g s  o f  each measured sec t i on  and t rench,  complete 

d e s c r i p t i o n s  o f  a l l  samples c o l l e c t e d  and a l l  coal  qua1 i t y  and 

w a s h a b i l i t y  data. The coal data base u t i l i z e s  the  System 2000 

data  base management system and Ac t  1 sof tware t o  p rov ide  easy 

o n - l i n e  data e n t r y  and screen r e t r i e v a l  o f  s to red  data. 

5.7 Reclamation 

Only very minor environmental d is turbance r e s u l t e d  from the 

e x p l o r a t i o n  program i n  the  Summit-Nass-Skeena Area. A l l  t renches 

t h a t  were excavated have been b a c k f i l l e d .  The permanent t r a i l e r  

camp const ruc ted  on a  gravel s i t e  near Didene Creek was e n t i r e l y  

s e l f  contained. Refuse which cou ld  no t  be i n c i n e r a t e d  was b u r i e d  

i n  a  designated area w i t h i n  the  camp boundary. 

5.8 A d d i t i o n a l  S tud ies  

Data and samples were c o l l e c t e d  from throughout  the  Mount 

Kl appan p rope r t y  f o r  pa leon to log i ca l  and sediment01 o g i c a l  s tud ies .  

Resu l ts  w i l l  be a v a i l a b l e  i n  e a r l y  1985 and w i l l  be i nco rpo ra ted  

i n t o  an e x p l o r a t i o n  approach f o r  upcoming f i e l d  seasons. 



5.9 P r o j e c t  Management and Cont rac tors  

The 1984 e x p l o r a t i o n  program was managed by B.P. F l ynn  o f  

G u l f  Canada Resources Inc.  F i e l d  operat ions i n  the  Summit-Nass- 

Skeena Area were superv ised by E. Swanbergson w i t h  ass is tance from 

S. McKenzie. Coal q u a l i t y  analyses were i n t e r p r e t e d  by J. I n n i s  

and conducted by L o r i n g  Labora tor ies .  Coal pe t ro logy  s tud ies  were 

performed by %.E. Pearson and Associates Ctd. The r e p o r t  was 

w r i t t e n  by E. Swanbergson and S. McKenzie. 

The f o l l o w i n g  a d d i t i o n a l  personnel c o n t r i b u t e d  t o  t h e  

e x p l o r a t i o n  i n  the Summit-Nass-Skeena Area. 

B.P. F lynn Coordinator,  Coal P r o j e c t s  

E. Swanbergson Geo log is t  

F.S. McKenzie Geo log is t  

G. D i x  Geo log is t  

S. Dakin 

R. Kong 

L. Savoie 

S. Fawcett  

Geological  A s s i s t a n t  

Geological  A s s i s t a n t  

Geological A s s i s t a n t  

Geological A s s i s t a n t  

A. S a l i  Admin i s t ra to r  

G. G i l l i k  H e l i c o p t e r  P i l o t  

C .  Ea r le  F i e l d  Accountant 

T. Sampietro Expedi t o r  

C .  Jacobs Camp Maintenance 
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R. Bonag 

0. Anderson 

0. Pederson 

J. M a j e t i c  

Cook 

Cooks' He1 per  

B u l l  Cook 

B u l l  Cook 

S. Bregazzi Computer Operator 

G. Barc lay  

0. Fedder ly  

0. Dennis 

F. Lou ie  

F i r s t  A i d  At tendent  

F i r s t  A i d  At tendent  

Trencher 

Trencher 

The f o l l o w i n g  i s  a l i s t  o f  the  se rv i ce  companies and 

s u p p l i e r s  used du r ing  the  Summi t-Nass-Skeena Area program. 

Servlces 

AGT 

Avcon A v i a t i o n  Consu l t i ng  L td .  

Aero E x p e d i t i n g  

B.C. Tel 

Canadian Fre ightways L td .  

Calgary Shoe Hosp i ta l  

Cent ra l  Mountain A i r  Serv ices  L t d .  

C u l l  en D e t r o i  t Diese l  

Dease Lake Cont rac tors  L td .  

D i e t e r i c h  Post  

Don Davidson Truck ing  

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

H igg ins  Lake Cont rac tors  

Calgary 

Calgary 

Smi t h e r s  

Vancouver 

Cal gary/Terrace 

Calgary 

Smi t h e r s  

Houston 

Dease Lake 

Calgary 

Smi  t h e r s  

I s k u t  

Dawson Creek 



Hudson Bay Lodge 

I s k u t  Band Counci l  

L o r i n g  Labora to r i es  L td .  

L indsay 's  Cartage & Storage 

O r v i l l e  McLean Serv ices L td .  

Nor thern  Mountain H e l i c o p t e r s  

Northwestel  I n c .  

Northmount Camp Serv ices  Ltd.  

P a c i f i c  Western A i r l  i nes  

D.E. Pearson and Associates 

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

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

Smi  t h e r s  Transpor t  

Trans P r o v i n c i a l  A i r l  i nes  

T & R Serv ices L td .  

Suppl i e r s  

A l p i n e  Wi r i ng  & Plumbing L td .  
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6.0 GEOLOGY 

6.1 Summary 

The Mount Klappan property l i e s  within the Bowser Basin and 

i s  underlain by sediments ranging in age from the Upper Ju ra s s i c  

t o  the  Lower Cretaceous. This sedimentary package has been 

subdivided in to  four informal exploration sequences which a re ,  in 

ascending order ,  the  Spats iz i  , Kl appan, Ma1 loch and Rhondda 

Sequences. The main coal-bearing uni t  i s  the Klappan Sequence 

which ranges in thickness from 400 - 900 metres and underlies the 

majority of the property. 

The exploration of the  Summit-Nass-Skeena Area comprised 

geological mapping, a t  scales of 1:5 000 o r  1:10 000, and the 

manual excavation of coal exposures t o  determine seam thickness 

and qual i ty  parameters. Most of the coals delineated cor re la te  t o  

the  basal half of the Klappan Sequence as understood in the 

Lost-Fox Area. 

S t ruc tura l ly ,  two deformational events have resulted in broad 

upright t o  t i gh t ly  overturned folds  t ha t  display an overall 

southeasterly plunge direct ion.  



6.2 Regional Geo log ica l  S e t t i n g  

The coal  measures o f  the  Mount Klappan p rope r t y  are conta ined 

w i t h i n  a se r ies  o f  sediments rang ing  i n  age from Upper J u r a s s i c  t o  

Lower Cretaceous. These sediments were deposi ted i n  the Bowser 

Basin, a successor bas in  t o  the  volcanogenic Hazel ton Trough 

(T ippe r  and Richards 1976). The Bowser Basin i s  bounded t o  the 

n o r t h  and south by the  S t i k i n e  and Skeena Arches respec t i ve l y ,  and 

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

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

t ime  o f  Bowser sediment depos i t i on  (F igu re  6.1).  

The fo rmat ion  and development o f  the  Bowser Basin was 

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

severa l  c r u s t a l  b locks  i n  t h e  C o r d i l l e r o n  Orogen o f  western 

Canada" (Eisbacher, 1981). These c r u s t a l  b locks i n c l u d e  the 

S t i k i n e  Terrane ( v o l c a n i c  a rc  complex) which d i r e c t l y  under1 i e s  

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

and the  Omineca C r y s t a l l i n e  B e l t  (western margin o f  the Nor th  

American Craton) .  

Dur ing  the  Middle Jurass ic ,  the Skeena arch was u p l i f t e d  and 

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

i n t o  the  Bowser Basin t o  the n o r t h  and the Nechako Basin t o  the  

south. Up1 i f t  o f  the At1 i n  Terrane t o  the  n o r t h  and nor theas t  o f  

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

Terrane and c o l l i s i o n  and s u t u r i n g  o f  bo th  these te r ranes w i t h  the  
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Omineca Crys ta l1  i n e  Be1 t (Eisbacher, 1981) r e s u l t e d  i n  a 

p rog rada t i on  o f  non-mari ne over marine sediments w i t h i n  the  

basin.  

Pa leocur ren t  measurements i n d i c a t e  a c e n t r i p e t a l  f l o w  

i n t o  the  Bowser Basin from highlands t o  the  nor th,  nor theas t ,  

and south. 

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

A t l i n  Terrane ( h i g h  che r t ;  low vo l can ic  content )  f o r  t h e  

n o r t h  and nor theas tern  margins o f  the  Basin, and from the  

remnant vo l can i c  a rc  assemblage o f  the  S t i k i n e  Terrane, ( h i g h  

vo l can i c ;  low c h e r t  content )  f o r  the  southern p o r t i o n  o f  the 

Basin. Sediments from the Lower Cretaceous (youngest marine 

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

found' on ly  on t h e  eastern, and i n  p a r t ,  the  southern margins 

o f  the  Basin. 

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

assemblage has been subdiv ided i n t o  th ree  groups by Tipper  

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

t h e  E a r l y  Ju rass i c  t o  Middle Ju rass i c  Hazel ton Group, the  

Upper Ju rass i c  Bowser Lake Group, and the E a r l y  Cretaceous 

Skeena Group. I n  t h e  area discussed by T ipper  and Richards 

(1976), t h e  Skeena Group conta ins  the  major coal occurrences 

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

I n  t h e  Nor thern  Bowser Basin comprehensive work has 

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

coal  i n  the Klappan Area has been va r ious l y  named: 



t h e  Skeena Ser ies  (Ma1 loch ,  1914) ; Upper Hazel t o n  (Buckham 

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

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

and Latour ,  1950) and Upper Ju rass i c  t o  Lower Cretaceous 

(Eisbacher, 1974a) (Tab le  6.1). 

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

r e s u l t e d  f rom i n t e r m i t t e n t  t e c t o n i c  s t resses  a t  t h e  western 

c r a t o n i c  margin from Cretaceous t o  recen t  t ime. The 

deformat ion caused an extensive,  shal low decollement, 

recumbent f o l d s ,  and l o c a l  t h r u s t  f a u l t s  ex tend ing  a few 

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

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

remnant vo l can i c  a rc  and c r a t o n i c  margin sub jec ted  t h e  area 

t o  nor theast-southwest  compression (F1) c r e a t i n g  the  

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

L a t e r  p o s i t i o n i n g  o f  t h e  former vo l can i c  a r c  t e r r a i n  

northwards a long i n t e r l a c e d  r i g h t  l a t e r a l  h i g h  angle f a u l t s  

(Eisbacher, 1981) may account f o r  t h e  l a t e r  nor th-south 

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

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

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

K l i p p e n  f a u l t  s t ruc tu res .  

The f i n a l  deformat ional  event  which produced 

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

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

b lock,  t e r m i n a t i n g  compression. 



TABLE 6.1 

REGIONAL STRATIGRAPHY - TABLE OF FORMATIONS 

AOE 

LOWER 

UPPER 

MI DOLE 

LOWER 

UPPER 

M l DDLE 

LOWER 

UPPER 

MI DDLE 

GROUP 

SKEENA 

BWSER 
BASIN 

HAZELTON 

TAKLA 

QUARTZ PEBBLE CONGLOMERATE. TO PEBBLY SANDSTONE. 
SANDSTONE SUB OUARTZOSE FELDSPATHIC. OARK GREY 
TO REDDISH MUOSTONE. THIN COAL SEAMS. SHALE. AND 
ASH FALL TUFFS I N  UPPER PORTION OF UNIT. 

CHERT PEBBLE RICH;BROWN-GREY CONGLOMRATE. BLACK, 
BROWN. AND ORANGEY CLAYSTONE. SILICEOUS AND CLAY. 
EY SANDSTONE. w I TH s I LTSTONE ; CLAYSTONE AND COAL 
INTERBEDS. BASE OF UNIT DARK GREY TO BLACK TUFFS, 
TUFFACEOUS SANDSTONE AND CARBONACEOUS SHALE. 

FELDSPATHIC TO OUARTZOSE SANOSTONE, DARK GREY TO 
BLACK SHALE. SILTSTONE. GREYVACKE. CHERT PEBBLE 
CONGLOMERATE AND MINOR COAL SEAMS. 

REDDISH, PURPLE. GREY AN0 GREEN PYROCLASTIC AND 
FLOW VOLCANICS. WITH CALC-ALKALINE CHEMICAL 
AFFINITIES, REDDISH SANOSTONE, SILTSTONE, MUD- 
STONE. MINOR CONGLOMERATE. AND LIMESTONE AND 

GREY-GREEN TO DARK GREEN FLOW AND PYROCLASTIC. 
BASALTIC AND ANDESlTlC VOLCANIC ROCKS.PELITIC 

G W  CANADA FESOURCES INC. 
1 O/O 1/85 



6.3 Mount Klappan Coal P r o j e c t  Geology 

6.3.1 S t ra t i g raphy  

The Upper Ju rass i c  t o  Lower Cretaceous sedimentary 

package under l y ing  the  Mount Klappan p rope r t y  has been 

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

t h e  S p a t s i z i ,  Klappan, Mal loch and Rhondda Sequences, (F igu re  

6.2). These sequences have a combined est imated th ickness  o f  

about 3400 metres and together  represent  a gradual o v e r a l l  

mar ine regression.  

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

s t r a t i g r a p h i c  sequence w i t h i n  the  Mount Klappan proper ty ,  i s  

g e n e r a l l y  comprised o f  sediments deposited under open marine 

c o n d i t i o n s  w i t h  m i  nor  coasta l  marine environment i n f l uences .  

S t r a t a  c o n s i s t  o f  mudstone, s i l t s t o n e s ,  sandstones, and 

d iscont inuous massive conglomerates i n  the  upper p o r t i o n  o f  

t h e  sequence. Exposures o f  the S p a t s i z i  Sequence are l o c a t e d  

i n  the  nor thern  Summit Area and the southwestern Nass Area o f  

t h e  Mount Klappan p rope r t y  ( F i g u r e  3.4) 

The Klappan Sequence, the main coa l -bear ing  u n i t  on 

t h e  proper ty ,  was deposi ted i n  a coas ta l  marine environment 

i n  which ex tens ive  peat  marshes had developed. Evidence o f  

mar ine i n f l u e n c e  increases toward the  base o f  the  sequence. 

S t r a t a  c o n s i s t  o f  f i n e  t o  coarse gra ined sandstones 

in te rbedded w i t h  mudstones, s i l t s t o n e s ,  conglomerates, and 

abundant coal  seams. The Klappan Sequence a t t a i n s  

th icknesses o f  approximately 400 - 900 metres and i s  exposed 

throughout  the  Mount Klappan proper ty .  To date, a t  l e a s t  16 

seams have been de l i nea ted  and range i n  th ickness  up t o  8.13 

metres. 

- 36 - 



The Malloch Sequence i s  exposed in  the  Nass, Skeena, 

Hobbit-Broatch, and Lost-Fox Areas of the  Mount Klappan 

property. The s t r a t a  cons i s t  of interbedded argi l laceous 

sandstone, s i l t s t o n e ,  mudstone, thick bedded t o  massive 

l e n t i c u l a r  cher t  pebble conglomerates and minor coal 

increasing towards the  base of the  sequence. The sequence i s  

in te rpre ted  t o  be approximately 700 metres in  thickness. 

The Rhondda Sequence i s  exposed i n  the  Skeena Area 

only and cons i s t s  primarily of thick and l a t e r a l l y  extensive 

chert pebble conglomerates interbedded with l e s s e r  amounts of 

sandstone, s i l t s t o n e ,  and mudstone; the  f i n e r  sediments 

increase  in  abundance towards the base of the  sequence. The 

sediments were deposited i n  an a l luv ia l  environment and the  

sequence a t t a i n s  a thickness of about 500 metres. 

Table 6.2 b r i e f ly  ou t l ines  the  l i t ho log i e s  and 

sedimentary features  observed within each sequence. 

6.3.2 Structure  

The fold  s t y l e  on the  Mount Klappan property i s  the  

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

which postdate the  deposition of the  youngest sediments i n  

t he  area.  

The or ig ina l ,  and major, compressional event resul ted 

i n  the  development of f i r s t  phase folds  (F1) trending i n  a 

northwest t o  southeast  direction.  The r e s u l t  of t h i s  was the 

formation of two major folds  t h a t  t r ansec t  the  property; the  

Beirnes Synclinorium (Richards and Gi l ch r i s t  1979) and the 

- 37 - 



I TABLE 6.2 I 
MOUNT KLAPPAN GOAL PWQPERTV 

TABLE OF F O R M A T I O N S  

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

MALLOCH SEQUENCE 
THICK INTERBEDS OF MUDSTONES, ARGILLACEOUS SILT- 
STONES, FlNE GRAINED ARGILLACEOUS SANDSTONES AND 
THlN BEDS OF ORANGE WEATHERING SILICEOUS NODULAR 

CONTINUOUS. THICK CLEAN SANDSTONE BEDS AND THIN COAL 
SEAMS INCREASE IN ABUNDANCE TOWARDS THE BASAL 
GRADATIONAL CONTACT. SEQUENCE CAN CONTAIN PETRIFIED 
WOOD AND PLANT FOSSILS. BIVALVES ARE RARE. 

KLAPPAN SEQUENCE (MAIN COAL-BEARING UNIT) 

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

SPATSlZl SEQUENCE 

PREDOMINANTLY A MARINE SEQUENCE COMPRISED OF BEDS 
OF MUDSTONES. SILTSTONES AND LESSER AMOUNTS OF SAND- 

DEFINED AS THE FIRST OCCURRENCE OF A NON-MARINE BED. 
DISCONTINUOUS MASSIVE CONGLOMERATE BEDS LIE IN THE 
UPPER PORTION OF THE SEQUENCE. BIVALVES ARE ABUNDANT 
AND BELEMNITES ARE RARE. 

GULF CANAOA XSOURCES INC. 
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Nass River Antic1 i norium (Moffat and Bustin 1983, (Appendix 

I ,  Map KPN84A01). Pa ra s i t i c  folds  within these s t ruc tures  

a r e  upright t o  overturned t o  the  northeast  on the  eastern 

limb of the  synclinorium and t o  the  southwest on the  western 

limb. Fold vergence swings back to  the  northeast  on the  

western limb of the  anticlinorium. I t  i s  the  vergence of 

these fo lds  t h a t  has determined the  approximate posit ioning 

of the  major fo ld  axial  t races .  The majority of the  Mount 

Klappan property l i e s  t o  the  northeast  of the  Beirnes 

Sync1 inorium. Southwest dipping thrust f a u l t s  have a1 so 

developed from t h i s  s tage and display varying d i s ~ l  acements 

i n  the  order of tens t o  hundreds of metres. 

A second, l e s s  intense,  deformational period resul ted 

i n  broad open second phase fo lds  (F2) t h a t  trend i n  a 

northeast  t o  southwest di rect ion.  The imprint of these folds  

on the  F1 fo lds  i s  seen a s  a s e r i e s  of plunge changes 

approaching maximum regional measured values of between 14 

degrees northeast  and 22 degrees southeast. Low angle north 

dipping t h r u s t  f a u l t s ,  of undetermined displacement, a re  

associated w i t h  t h i s  event a s  are north t o  nor theast  trending 

high angle s t r i k e  s l i p  f au l t s .  These s t r i k e  s l i p  f a u l t s  

formed e i t h e r  during the  F2 event or  were the  r e s u l t  of 

post  F2 relaxation and suggest minimal displacement. 

6.4 Sumit-Nass-Skeena Area Geology 

6.4.1 Summary 

Exploration in  the  outer areas ,  namely Sumnit, Nass 



and Skeena have resulted in a be t t e r  understanding of the  regional 

geology. The Spa t s i z i ,  Klappan, Malloch and Rhondda Sequences a l l  

outcrop over the  area w i t h  the  Klappan being, by f a r ,  the  most 

widespread. 

Work concentrated on determining var ia t ions  between the major 

sequences a s  well as del ineat ing the  coal resource potential  of 

the  main coal-bearing u n i t .  

6 A .2  Sumni t Area 

The Summi t Area comprises the  northwestern extension 

of the  Mount Klappan l icence area. Underlying the  vas t  

majority of the  block a re  Klappan Sequence sediments in 

associat ion with a minor exposure of the Spats iz i  Sequence. 

6.4.2.1 Spatsizi  Sequence 

The Spats iz i  Sequence, wh ich  represents the  

lowest s t r a t i g r aph ic  level within the  Summit Area, i s  

exposed in  the  northern Summit Area and outside the  

property boundary t o  the north, e a s t ,  and west. This 

sequence i s  comprised of l i t ho log i e s  and faunas which 

represent condit ions consis tent  w i t h  sedimentation 

under open marine conditions. Only the  uppermost 

portion of the  Spats iz i  Sequence has been observed 

w i t h i n  the  Summit Area. A s t r i c t  l i t h o f a c i e s  ident i -  

f i c a t i on  of the upper contact  of t h i s  sequence i s  not 

possible in  t h i s  area due t o  the  var iable  nature of 



t h e  sub-environments which e x i s t e d  p r i o r  t o  t h e  

depos i t i on  o f  the  o v e r l y i n g  Klappan Sequence 

sediments. 

I n  t h e  southern Summit region,  t h e  upper 

S p a t s i z i  Sequence outcrops t o  t h e  e a s t  o f  t h e  p rope r t y  

boundary and i s  represented by a s e r i e s  o f  massive 

conglomerates and coarse sands i nterbedded w i t h  

mudstones, s i l t s t o n e s  and sandstones which c o n t a i n  a 

v a r i e t y  o f  pelecypod and belemni te species. A 

measured sec t i on  o f  t h i s  sequence (and upwards i n t o  

t h e  Klappan Sequence) may be seen i n  t h e  d e s c r i p t i v e  

1 og OTC84005 (Appendix E and I). 

I n  t h e  no r the rn  Summit Area, t h e  upper 

p o r t i o n  o f  the  S p a t s i z i  Sequence does n o t  c o n t a i n  t h e  

massive conglomerate and sandstone beds observed i n  

t h e  Southern Summit Area b u t  i s  represented by a 

s e r i e s  o f  massive mudstone, s i l t s t o n e  and minor 

sandstone beds. Th i s  has l e d  t o  t h e  conc lus ion  t h a t  

t h e  massive coarsening upwards, coarse-grained u n i t s  

a r e  assoc ia ted  w i t h  l o c a l i z e d  sedimentat ion events. 

T h i s  v a r i a b i l i t y  o f  l i t h o t y p e s  a t  t h e  t o p  o f  the  

S p a t s i z i  Sequence has r e s u l t e d  i n  t h e  a r b i t r a r y  

placement o f  i t s  upper con tac t  a t  t h e  base o f  the  

lowermost non-marine bed o f  t h e  Klappan Sequence. 

6 J.2.2 K l  appan Sequence 

The Klappan Sequence, which u n d e r l i e s  t h e  



m a j o r i t y  o f  the  Summit Area, conta ins  from 400 t o  900 

metres o f  sec t ion .  Th is  sequence may be sub-div ided 

i n t o  th ree  u n i t s  i n  the  Summit Area i n f o r m a l l y  de f i ned  

as  the  lower, midd le  and upper Klappan Sequence. Th i s  

sub -d i v i s i on  may o r  may n o t  be app l i cab le  t o  the  o the r  

e x p l o r a t i o n  areas w i t h i n  the  K l  appan coal proper ty .  

The s t r a t a  o f  the  lowermost p o r t i o n  o f  the  Klappan 

Sequence, which ranges i n  th ickness  from a few tens  o f  

metres t o  over two hundred metres, represents  t h e  

t r a n s i t i o n  from sedimentat ion under open marine 

c o n d i t i o n s  t o  t h a t  of marginal marine and non-marine 

cond i t i ons .  M i  nor  coal s, mudstones, s i l  t s tones  and 

minor  sandstones are  the  predominant l i t h o l o g i e s  

assoc ia ted  w i t h  t h i s  u n i t .  Belemnites and l a r g e  

pelcypods are found a t  several s t r a t i g r a p h i c  l e v e l s  

w i t h i n  the  lower u n i t .  

The middle u n i t ,  which ranges i n  th ickness  

f rom 200 t o  450 metres i n  t h e  Summit Area, i s  the  

r e s u l t  o f  punctuated sedimentat ion processes which 

occur red  i n  several sub-environments w i t h i n  a coas ta l  

p l a i n  environment. It i s  t h i s  u n i t  t h a t  i s  

considered t o  have the most economic p o t e n t i a l  i n  t h e  

Klappan Sequence. L i  t h o l o g i e s  compr is ing the  middle 

Klappan u n i t  i nc lude  coal ,  mudstones, s i l  t s tones ,  

massive sandstones and minor conglomerates and are the  

r e s u l t  o f  q u i e t  b a y f i l l  sedimentat ion and marsh 

development punctuated by per iods  o f  a1 1 u v i  a1 and 

submarine fan  progradat ion.  



The upper Klappan Sequence u n i t  w h i c h  ranges 

in  thickness from approximately 50 t o  250 metres i n  

t he  Summit Area, i s  the  r e s u l t  of f l u v i a l ,  d e l t a i c  and 

minor shallow water depositional processes. Minor 

discontinuous coals ,  mudstones, s i l t s t o n e s ,  sand- 

s tones ,  and conglomerates a r e  the  predominant l i tho lo-  

g i e s  associated w i t h  this uni t .  

The  overall  trend of the Kl appan Sequence i s  

a gradual thinning in  t o t a l  s t r a t i g r aph ic  thickness 

from the northeast  towards the  southwest. The highest 

potential  f o r  th ick,  l a t e r a l l y  extensive coal i s  in  

the southern Summit Area. 

The upper contact  of the  Klappan Sequence was 

not observed within the  Summit mapping area. 

6.4.2.3 Coal Seam Development 

6.4.2.3.1 Kl appan Sequence 

Forty-eight trenches have been dug 

i n  the  Summit Area and range i n  coal /coal + 

rock thickness u p  t o  6.6017.00 metres (Table 

6.3). In addition two d r i l l  holes were 

completed during the  two previous exploration 

years.  

The three  coal seams, B, C ,  and D 

t h a t  were intersected in DOH82007 have a 

t o t a l  t r ue  thickness of 7.91 metres. Maximum 
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and minimum thicknesses are  3.91 metres and 

1.29 metres respectively with an average 

thickness of 2.64 metres. The average in te r -  

seam thickness i s  35.4 metres (Table 6.4).  

The four coal seams, E upper, E 

lower, G upper and G lower, in tersected in 

DDH83003, have a to ta l  thickness of 7.58 

metres. The maximum and minimum thicknesses 

of the coal seams are  3.20 metres and 1.26 

metres respectively with an average of 1.90 

metres. The interseam thickness separating E 

lower from G upper i s  in terpreted t o  be 77.10 

metres (Table 6.4) 

Additional trenching ( spec i f ica l ly  

trenches TRC84026 and TRC84027) during the 

1984 f i e l d  season has delineated two addi- 

t i o n a l ,  shallowly dipping, near surface coal 

seams. These seams, as shown in sections 

9500N and 10,000N a r e  s t ruc tura l ly  separated 

by a low angle thrust f a u l t ,  from the other 

f i v e  seams ( E  upper and lower, G upper and 

lower and H I .  A s t r i c t  s t ra t ig raphic  corre- 

l a t i on  between these seams i s  not yet  possi- 

ble.  The sedimentological character of the 

associated l i tho logies  suggests t ha t  these 

seams l i e  a t  approximately the same s t r a t i -  

graphic level as seams G and H .  



Year 

1981 

Table 6.3 

SUMMIT AREA TRENCH SUMMARY 

Trench 

81007 

81008 

82035 

82039 

83048 

83049 

83051 

83052 

83054 

83055 

83056 

83057 

83058 

83059 

83060 

83061 

83062 

83063 

83064 

83065 

83066 

83067 

83074 

Sequence 

Kl appan 

Kl appan 

Kl appan 

K l  appan 

Kl appan 

K l  appan 

K l  appan 

Kl appan 

Kl appan 

Kl appan 

Kl appan 

K l  appan 

Klappan 

Kl appan 

Kl appan 

Kl appan 

Klappan 

Kl appan 

Kl appan 

K l  appan 

Kl appan 

Kl appan 

Kl appan 



Year Trench  Sequence  

Kl appan 

K l  appan 

K l  appan 

Kl appan 

K l  appan 

Kl appan 

Kl appan 

Kl appan 

Kl appan 

Kl appan 

Klappan 

Kl appan 

Kl appan 

Kl appan 

Klappan 

Kl appan 

Klappan 

Kl appan 

Kl appan 

Kl appan 

Klappan 

Kl appan 

Klappan 

Kl appan 

Kl appan 



Table 6.4 

D r i l l  
Hole Seam 

82007 D 

C 

B 

83003 H 

G Upper 

G Lower 

E Upper 

E Lower 

SUMMARY OF SUMMIT AREA 
DRILLED SEAM INTERSECTIONS 

D r i  11 ed 
I n t e r v a l  

(m) 

19.19- 23.10 

57.14- 59.85 

96.56- 97.85 

i n  casing 

40.30- 42.05 

44.80- 48 .OO 

126.95-128.24 

137.68-139.10 

Seam True 
Thickness 

(m) 

3.91 

2.71 

1.29 

0.47* 

1.72 

3.20 

1.26 

1.40 

I nterseam 
True 

Thickness 
(m) 

33.85 

36.55 

31.12 

2.71 

77.10 

9.15 

Coal (m)/ 
Coal + Rock 

(m) 

2.3U3.91 

1.95/2.71 

O.8O/l.29 

0.47/0.47* 

1.05/1.72 

1.93/3.20 

1 .O6/1.26 

1.0911.40 

* Spudded i n t o  seam, coal unconsolidated and represents a minimum 
thickness. 



FIGURE 6.3 

MOUNT KLAPPAN C O A L  PROPERTY 
SUMMIT A R E A  C O A L  S E A M  DISTRIBUTION 

G UPPER 1.72m 

G LOWER 3.20111 

E UPPER I 

E LOWER I 

D 3.91m 

C 2.71m 

B 1.29m 



I f  t h i s  i s  t h e  case, t h e r e  i s  t h e  

p o t e n t i a l  f o r  a d d i t i o n a l  seams, B through E, 

be ing  present  i n  t h e  subcrop. 

6.4.2.4 S t r u c t u r e  

The s t r a t a  o f  t h e  Sumnit Area has been f a u l t e d  and 

f o l d e d  d u r i n g  two phases o f  non-coaxi a1 deformation. 

The f i r s t  phase o f  deformat ion r e s u l t e d  i n  shal low 

d i p p i n g  t o  over tu rned nor thwest-southeast  t r e n d i n g  

f o l d s  (F1). The second phase o f  deformat ion appears 

t o  have r e s u l t e d  i n  f o l d s  (F2) t r e n d i n g  i n  a nor th-  

east-southwest d i r e c t i o n .  As may be seen i n  an equal 

area p l o t  o f  po les  t o  bedding p lanes ( F i g u r e  6.4) t h e  

dominant t e c t o n i c  t r e n d  i n  t h e  Summit Area i s  south- 

eas te r l y .  T h i s  p l o t  a l s o  revea ls  a g e n t l e  t o  moderate 

p lunge averaging 13' towards 130'. Vergence o f  these 

f o l d s  i s  toward t h e  no r theas t  w i t h  t h e  m a j o r i t y  o f  

f o l d s  hav ing  steeper e a s t e r l y  d i p p i n g  l imbs  than 

w e s t e r l y  d ipp ing  1 imbs. F o l d  r e l a t e d  f r a c t u r e  c leav-  

ages have suggested t h e  a x i a l  p lanes t r e n d  towards the  

southeast  and d i p  moderately t o  s teep ly  towards t h e  

southwest. A second, minor, n o r t h e a s t e r l y  bea r ing  

t e c t o n i c  t r e n d  i s  represented by f o l d s  p lung ing  

moderately t o  e i t h e r  t h e  no r theas t  o r  t h e  southwest. 

F a u l t i n g ,  o the r  than t h r u s t  f a u l t i n g  asso- 

c i a t e d  w i t h  F1 o r  F2, i s  u s u a l l y  o f  a d e x t r a l  

s t r i k e  s l i p  na ture  w i t h  on l y  very minor  normal f a u l t -  

i n g  observed i n  t h e  Summit Area. 



FIGURE 6.4 

MOUNT KLAPBAN GOAL PROPERTY 
SUMMIT AREA 

EQUAL AREA PLOT OF POLES TO BEDDING PLANES 

SEE TEXT FOR EXPLANATION AND DISCUSSION 

I LEGEND I 



6.4.3 Nass Area 

The Nass Area, as p a r t  o f  the  Summit-Nass-Skeena 

Report,  comprises the  southwestern extension o f  the Mount 

Klappan Coal P ro jec t .  Under ly ing  the  m a j o r i t y  o f  t h e  area 

a r e  sediments o f  the  Klappan Sequence. The south c e n t r a l  

h igh lands i n  the  v i c i n i t y  o f  the  Beirnes Sync l inor ium c o n s i s t  

o f  l i t h o l o g i e s  common t o  the Mal loch Sequence. S t ruc tu res  

and sequences a long the  western l i c e n c e  boundary area are 

based on minimal geologic  ground work. 

6.4.3.1 S p a t s i z i  Sequence 

The marine S p a t s i z i  Sequence i s  Upper Juras-  

s i c  i n  age and has an undetermined th ickness  i n  the 

Nass Area. Th i s  u n i t  i s  i n t e r p r e t e d  t o  u n d e r l i e  the  

southwestern l i c e n c e  area and, based on a pelecypod 

sample i d e n t i f i c a t i o n  (Rowe pers com.), i s  be l i eved  t o  

a l s o  extend f u r t h e r  west. I n i t i a l  reconnaissance i n t o  

t h e  area i d e n t i f i e d  minor conglomerates in terbedded 

w i t h  s i l t s  and shales. Fern f o s s i l s  (Cladophlebis  

v i r g i n i e n s i s ,  S. Dakin pers corn.) were a l so  observed 

and suggest m i  nor  coas ta l  environment pu l  ses t h a t  

would be expected towards the  upper t r a n s i t i o n a l  

contac t .  No coal seams have, as y e t ,  been 

de l ineated.  

6.4.3.2 Klappan Sequence 

The Lower Cretaceous/Upper J u r a s s i c  Klappan 

Sequence under l i es  the m a j o r i t y  o f  the Nass b lock and 
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commonly occupies t h e  low l y i n g  areas. Abundant cover 

p revents  any sec t i on  measurements and i t  i s  p resen t l y  

assumed t h a t  t h e  u n i t  has th inned t o  about 400 metres. 

The upper c o n t a c t  i s  t r a n s i t i o n a l  and t h e  lower  

c o n t a c t  has on l y  been observed i n  t h e  Summit Area. 

Klappan sediments represent  d e p o s i t i o n  i n  

b o t h  marginal  marine and non-mari ne c o n d i t i o n s  and 

c o n s i s t  o f  f i n e  t o  medium-grained sandstone, s i l t -  

stone, dark grey mudstone and coal .  Cher t  pebble 

conglomerates up t o  seven metres t h i c k  and o f  l i m i t e d  

l a t e r a l  e x t e n t  are a l s o  i n  evidence. F i v e  metre cyc les  

o f  e i t h e r  f i n i n g  upward o r  coarsening upward sec t ions  

a r e  observable as are  minor channel ing, r i p p l i n g ,  

c ross  bedding, burrowing, r o o t l e t s  and branch f rag-  

ments. F l o r a  and fauna samples c o l l e c t e d  have, as o f  

t h e  w r i t i n g  o f  t h i s  repo r t ,  n o t  y e t  been i d e n t i f i e d .  

L y i n g  f o u r  k i l ome te rs  due west o f  L o s t  Ridge 

i s  a shal low subcrop bou lder  f i e l d  ex tend ing  f o r  

several  k i lomet res .  T h i s  f i e l d  c o n s i s t s  o f  massive 

medium grained, l i g h t  grey weather ing sandstone 

s i m i l a r ,  and 1 i k e l y  equ iva len t ,  t o  another  sandstone 

a t  t h e  base o f  t h e  n o r t h  s ide  o f  L o s t  Ridge. T h i s  

sand i s  a l s o  t raceab le  t o  nor thwest  o f  t h e  a i r s t r i p  i n  

t h e  Summit Area. Th i s  l i t h o l o g i c  c o r r e l a t i o n  i n  

con junc t i on  w i t h  t h e  evidence o f  marine sediment 

i n f l u x e s  supports t h e  b e l i e f  t h a t  t h e  c e n t r a l  Nass 

Area l i t h o l o g i e s  are  s t r a t i g r a p h i c a l l y  equ iva len t  t o  a 



basal p o r t i o n  o f  the Klappan Sequence de f i ned  on L o s t  

Ridge. 

6.4.3.3 Mal loch Sequence 

The m a j o r i t y  o f  t h i s  sequence i s  comprised o f  

in te rbedded a rg i l l aceous  sandstone, a r g i l l a c e o u s  s i l t -  

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

c h e r t  pebble conglomerates, and minor coal . Thin 

orange weather ing s i l i c e o u s  nodular  s i l t s t o n e  beds 

occur  i n  t h e  upper p o r t i o n  o f  the  sequence. 

The Mal loch i s  approximately 700 metres t h i c k  

based on the  500 metre l o n g  measured sec t i on  OTC84002 

(Appendices E and I ) .  Ne i the r  con tac t  was observed 

though gradual l i t h o l o g i c  t r a n s i t i o n s  are apparent. 

Towards the basal con tac t  w i t h  the  Klappan Sequence 

t h e  sands and s i l t s  become i n c r e a s i n g l y  l e s s  a r g i l l a -  

ceous and t h i n  coal seams become apparent. Ref lec-  

tance values w i t h i n  the seams increase w i t h  depth and 

may be used t o  i n d i c a t e  approximate s t r a t i g r a p h i c  

l e v e l s  (see Sect ions  2.0 and 8.01. 

Lack ing  w i t h i n  t h i s  u n i t ,  e s p e c i a l l y  i n  the  

younger s t r a t a ,  are f l o r a  and fauna remnants o r  any 

pr imary  sedimentary s t r u c t u r e s  beyond simple bedding 

planes. These sediments are non-marine and 1 i k e l y  

r e f l e c t  a l a c u s t i n e  depos i t i ona l  environment. 



6.4.3.4 Coal Seam Development 

6 A.3.4.l K l  appan Sequence 

Th i r ty -one trenches rep resen t i ng  27 

coa l  seams have been hand dug i n  t h e  Nass 

Area. O f  these, twenty-two occur  w i t h i n  t h e  

Klappan Sequence and range i n  coa l /coa l  p l u s  

rock  th icknesses f rom 0.63/0.86 t o  3.62/3.96 

metres (Table 6.5). 

The l a c k  o f  outcrop and d r i l l  ho le  

i nformat ion  makes seam c o r r e l a t i o n s  tenuous 

a t  t h i s  time. As was o u t l i n e d  i n  Sect ion 

6.4.3.2 these sediments are  e q u i v a l e n t  t o  t h e  

basal  coa l -bear ing  sequence on L o s t  Ridge 

which suggests t h a t  t h e  Nass seam des ignat ion  

c o u l d  range from seam C t o  G. F u r t h e r  

d iscuss ions  o f  these coal  occurrences a r e  

presented i n  Sect ion  8.0. 

6.4.3.4.1 Ma1 l o c h  Sequence 

F i v e  trenches have been dug i n  t h e  

Mal loch  and none exceed 2.0 metres i n  length .  

Seams and s p o i l  a re  more p r e v a l e n t  i n  t h e  

basal  p o r t i o n  o f  the  u n i t  b u t  l e s s  than one 

metre i n  t h i c k  and t h e r e f o r e  o f  l i m i t e d  

importance. 



T a b l e  6.5 

NASS AREA TRENCH SUMMARY 

Year  

1982 

Trench C/C + R 
(m) 

Sequence  

Kl appan 
Kl appan 

Klappan 
Kl appan 

Kl appan 
Kl appan 
Kl appan 

Klappan 
Ma1 1 och 

Ma1 1 och 
Klappan 

Kl appan 
Klappan 
Kl appan 
Kl appan 
Kl appan 
Klappan 

Kl appan 

Ma1 1 och 

Kl a p p a n ( ? )  
Kl appan 
Kl appan 

Kl appan 



Table 6.5 (cont'd) 

Year Trench C/C + R 

(m) 

1984 (cont'd) 84010 

8401 1 

84012 

84014 

84015 

84018 

84031+ 

84032" 

retrench o f  82021 

* retrench o f  83073 

+ retrench o f  83071 

0 retrench o f  82072 

Sequence 

Ma1 1 och 

Kl appan 

Kl appan 

Kl appan 

Kl appan 

Ma1 1 och 

Kl appan 

Kl appan 



6.4.3.5 Structure  

The dominant s t ruc tura l  fea tures  i n  the  Nass 

Area a re  the  Beirnes Synclinorium and the  Nass Lake 

Anticlinorium. The tectonic  his tory i n  the  area 

(Section 6.3.2) has resul ted in  broad upright t o  

overturned fo ld  pa i r s  w i t h  vergences varying depending 

on  the  fo ld  posit ion r e l a t i ve  t o  the  anticl inorium - 
synclinorium pair .  No overturned beds have been 

recorded i n  the  Klappan sediments in  the  area. The 

plunge changes in  the  primary F1 s t ruc tures  range 

vary from 14 degrees northwest t o  about 10 degrees 

southeast  but generally exhib i t  a shallow 

southeasterly plunge direct ion.  

Major t h r u s t  f a u l t s  a re  evident along the  

western property margin and have ver t ica l  

displacements of up t o  several hundred metres. These 

f a u l t s ,  which closely para1 l e l  axial  t r ace s ,  define 

t he  Nass Valley's  western edge and t h r u s t  the  upper- 

most Spats iz i  Sequence t o  surface i n  the  mountainous 

t e r r a i n  fu r the r  west. 

Additional t o  these t h rus t s  a r e  s t r i k e  s l i p  

f a u l t s  t h a t  displace beds u p  t o  75 metres. Four major 

s t r i k e  s l i p  f a u l t s  were located in  centra l  Nass. 

These f a u l t s  represent f i r s t  and second order pat terns  

and trend e i t h e r  a t  10 degrees e a s t  or  40 degrees 

eas t .  On a smaller scale  a s e r i e s  of para l le l  s t r i k e  

s l i p  f a u l t s  with ver t i ca l  displacements of two to  



t h i r t y  metres outcrop i n  a drainage channel j u s t  

southeast  o f  the major f a u l t s  and compl icate the  

c o r r e l a t i o n  o f  several l o c a l  coal t renches. These 

sma l l e r  f a u l t s  c o u l d  n o t  be p rope r l y  presented on t h e  

1:5000 base maps. 

6.4.4 Skeena Area 

The Skeena area comprises the  southeastern extreme o f  

t h e  Mount Klappan Coal P ro jec t .  The mapping area i s  t ran -  

sected by Tahtsedle Creek and the  headwaters o f  the Skeena 

R iver .  The Mal loch and Klappan Sequences u n d e r l i e  the  Skeena 

Area as do the  on ly  exposures o f  the Rhondda Sequence over 

t h e  e n t i  r e  p roper ty .  

6.4.4.1 Klappan Sequence 

The Klappan Sequence has been i n f e r r e d  t o  

subcrop w i t h i n  the  major drainage v a l l e y  i n  the  

v i c i n i t y  o f  Tahtsedle Creek. Outcroppings are r a r e  

b u t  based on the  o v e r l y i n g  r i d g e  l i t h o l o g i e s  i t  i s  

known t h a t  these sediments l i e  h igh  i n  the  s t r a t i -  

g raph ic  sec t ion .  The Klappan cons i s t s  o f  a se r ies  o f  

vague coarsening upward sequences comprised o f  dark 

grey mudstone, s i l  t s tone,  medium t o  coarse gra ined 

sandstone and carbonaceous mudstone o r  coal .  Abundant 

f l o r a  are conta ined w i t h i n  the  f i n e r  sediments and 

p e t r i f i e d  wood can occur w i t h i n  the  sandy beds. The 

th ickness  o f  the  Klappan Sequence i n  the Skeena Area 

has no t  been determined. 



5.4.4.2 Mal loch Sequence 

The Ma l l  och Sequence i s  approximate ly  700 

metres t h i c k  and occurs a long t h e  r i d g e s  b o t h  e a s t  and 

west  o f  t h e  Skeena R iver .  The u n i t  c o n s i s t s  o f  i n t e r -  

bedded f i n e  t o  medium gra ined dark grey sandstone, 

s i l t s t o n e  and dark grey mudstone. Abrupt  and l a t e r a l -  

1 y d iscont inuous,  channel i n f  i 11 , c h e r t  pebble congl o- 

merates occur  i n  i nc reas ing  abundance towards t h e  t o p  

o f  t h e  sequence and may a t  t h a t  p o i n t  represent  a 

b ra ided  stream environment. The 1 ower c o n t a c t  i s  

unobserved b u t  i s  l i k e l y  s i m i l a r  t o  t h a t  o u t l i n e d  i n  

t h e  Nass Area. 

6.4.4.3 Rhondda Sequence 

Over l y ing  t h e  Ma1 l o c h  i s  t h e  Rhondda 

Sequence which i s  exposed a long t h e  eas tern  Skeena 

Area margin. The Rhondda c o n s i s t s  p r i m a r i l y  o f  t h i c k  

and 1 a t e r a l  l y  ex tens ive  c h e r t  pebble conglomerates 

i nterbedded w i t h  l e s s e r  amounts o f  sandstone, s i l t -  

s tone and mudstone. These f i n e r  sediments become 

t h i c k e r  and more abundant towards t h e  base o f  t h e  

u n i t .  

The Rhondda conglomerates c o n s i s t  o f  sub- 

rounded grey and green c h e r t s  w i t h i n  a sand m a t r i x  

t h a t  represents  10 percent  o r  l e s s  o f  t h e  rock. 

C l a s t s  a re  e i t h e r  equ igranu lar  o r  bimodal and can 

range i n  diameter from l e s s  than one cent imeter  up t o  

15 cent imeters.  
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The contact  with the Malloch i s  chosen as the 

base of a thick succession of l a t e r a l l y  continuous 

conglomerates interbedded w i t h  minor coarse sands and 

s i l t s .  

The Rhondda Sequence i s  about 500 metres 

thick and i s  the r e su l t  of an a l luv ia l  depositional 

environment. 

6.4.4.4 Coal Seam Development 

6.4.4.4.1 Klappan Sequence 

Skeena Area coals  are not well 

documented due to a high degree of cover 

along the  valley f loor .  One seam (Table 6 .6)  

occurs along Tahtsedle Creek and cannot be 

t raced l a t e r a l l y .  Several spoil locations 

suggest additional th in  seam development 

fu r the r  upstream. 

6.4.4.4.2 Malloch Sequence 

Seam development i s  largely  

r e s t r i c t e d  t o  the basal portion of the  

sequence. To date ,  no seams in excess of 

0.50 metres have been encountered. 



Year 

1984 

Table 6 . 6  

SKEENA AREA TRENCH SUMMARY 

Trench C/C + R 

(m) 

Sequence 

K l  appan 

NOTE: I n  1981 s i x  grab samples were taken from coal s p o i l  l o c a t i o n s  

f o r  r e f l e c t a n c e .  



6.4.4.5 S t r u c t u r e  

The ou tc r  ,opping o f  the  Rh ondda Sequence i n  

t h e  area i s  due t o  the southeaster ly  p lung ing  Be i rnes  

Syncl inor ium. The plunge on the  major s t r u c t u r e  has 

preserved the  sequence i n  the  south and eroded i t  

e l  sewhere on the  Mount Kl appan proper ty .  

The Rhondda and uppermost Ma1 l o c h  Sequences 

a r e  cha rac te r i zed  by broad open f o l d s  w i t h  low angle 

1 imbs. S t r a t i g r a p h i c a l l y  lower i n  the Ma1 l o c h  f o l d  

ampl i tudes increase and over tu rns  o r  h igh  angle l imbs 

a r e  apparent. Th is  change i n  deformat ional  s t y l e  i s  

a t t r i b u t e d  t o  v a r i a t i o n s  i n  rock competency between 

t h e  conglomerates and f i n e r  sediments. M o f f a t  and 

B u s t i n  (1983) i n d i c a t e  the  presence o f  a " s t r u c t u r a l  

detachment sur face"  w i t h i n  G u l f ' s  Ma1 l o c h  Sequence 

e q u i v a l e n t  i n  the  Skeena mapping area. 

T h i s  open f o l d  s t y l e  i s  observed on the  

r i d g e s  eas t  o f  t h e  Skeena and suggest the  presence o f  

more competent l i t h o l o g i e s  as might  be expected i n  the  

uppermost Ma1 l o c h  Sequence. 



7.0 RESOURCES 

7.1 Mount K lappan  Coal P r o j e c t  

7.1.1 Summary 

The c o a l  resources  o f  t h e  Mount K lappan Coal P r o j e c t  

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

t h i c k n e s s  t o  a  maximum depth o f  500 met res  be low s u r f a c e .  

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

f r o m  each a r e a  o f  t h e  p r o p e r t y  as w e l l  as t h e  r e p r e s e n t a t i o n  

b y  r e s o u r c e  category .  A 1:50 000 Coal Resource Map (Appendix  

I) p r e s e n t s  t h e  d i s t r i b u t i o n  o f  resources  o v e r  t h e  Mount 

Klappan p r o p e r t y .  

T a b l e  7.1 

MOUNT KLAPPAN COAL PROJECT 

COAL RESOURCES (MT) 

Category  
Area Measured I n d i c a t e d  I n f e r r e d  S p e c u l a t i v e  T o t a l  

Lost -Fox 32.1 46.3 194.1 794.9 1 066.0 

Hobbi t - B r o a t c h  12.1 24.5 369.1 613.3 1 037.0 

Summit -- -- 41.4 1,860.1 1 901.5 

Nass -- -- -- 1,121.8 1 121.8 

Skeena -- - - -- 232.3 232.3 

T o t a l  44.2 70.8 604.6 4,622.4 5 342.0 

Mount K lappan Coal P r o j e c t  T o t a l  Coal Resources: 5 342.0 mt 
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The coal seams are contained within the s t r a t a  of the 

Klappan Sequence. There are a1 so coal measures in the 

Malloch Sequence, however, they are not presently considered 

of economic importance. 

The parameters within which the coal resources were 

c l a s s i f i e d  and the procedures u t i l  i red  i n  resource calcula- 

t i ons  a re  outl ined in Section 7.3. 

7.2 Sumnit-Mass-Skeena Area 

7.2.1 Summary 

The coal resources fo r  the Summit-Nass-Skeena Area 

t o t a l  3.2 b i l l i o n  tonnes of which the majority i s  a t  the 

speculat ive  level (Table 7.2). 

A t  the inferred leve l ,  41.4 mill ion tonnes of resourc- 

e s  has been calculated to l i e  w i t h i n  three separate resource 

areas  of the Summit Area. Two resource areas are based on 

s ing l e  diamond d r i l l  hole coal in tersect ions  (DOH82007 and 

DDH83003) t h a t  represent d i f fe ren t  s t ra t ig raphic  leve ls  of 

the  Klappan Sequence. The th i rd  resource area overlaps the 

influence of DOH83003 b u t  i s  separated by a shallow thrust of 

unknown displacement. Thus, the three trenches correla ted 

within t h i s  area could not be t i e d  s t ra t ig raphica l ly  to the 

other  resource areas due t o  a lack of information (Table 

7.3).  



Specu la t ive  resources  were c a l c u l a t e d  over  t h e  

remainder of t h e  Summit-Nass-Skeena Area and t o t a l  3.18 

b i l l i o n  tonnes (Table 7.2) 

Table 7.2 

SUMMIT-NASS-SKEENA AREA 

COAL RESOURCES 

( i n  m i l l i o n s  of  tonnes)  

Measured Ind ica t ed  I n f e r r e d  Specu la t ive  Total  

Summit -- -- 41.4 1 860.1 1 901.5 

Nass -- -- -- 1 121.8 1 121.8 

Skeena - - -- -- 232.3 232.3 

Total  -- -- 41.4 3 214.2 3 255.6 

7.3 Procedures and Parameters 

7.3.1 In t roduc t ion  

I n - s i t u  coal resources  a r e  def ined  a s  t h e  i n  p lace  coal 

( coa l  and p a r t i n g s )  t h a t  i s  contained i n  seams occurr ing  

coa l  ( coa l  and p a r t i n g s )  t h a t  i s  contained i n  seams occurr ing  



Table 7.3 

SUMMIT AREA INFERRED RESOURCE DATA POINTS 

Data 
Source Seam 

DDH82007 D 

C 

B 

DDH83003 G Upper 

G Lower 

E Upper 

E Lower 

D r i  11 ed 
I n t e r v a l  

19.19-23.10 

57.14-59.85 

96.56-97.85 

40.30-42.05 

44.80-48 .00 

126.95-128 .24 

137.68-139.10 

Seam True 
Thickness 

3.91 

2.71 

1 .29 

1.72 

3.20 

1 .26 

1.40 

1.83* 

3.48* 

6.93' 

0.68' 

Interseam 
True 

Thickness 

33.85 

36.55 

2.71 

77.10 

9.15 

-- 
-- 
-- 

1.35 

Coal (m)/  
Coal + Rock 

2.3113.91 

l .95 l2 .71 

0.8011 2 9  

1.0511.72 

1.9313.20 

1.0611.26 

1.0911.40 

1.6311.83 

2.8513.48 

5.7616.93 

0.6810.68 

' - S t r u c t u r a l l y  th ickened seam t h a t  has been conservat ized by 25 percent  
* - Represent same seam (bo th  o f  which d i d  n o t  reach f l o o r  mark) 

- TRC84027 was assigned the  minimum seam th ickness 



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

Resources are  f u r t h e r  de f i ned  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 "  

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

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

The procedures f o r  t h e  resource c a l c u l a t i o n s  i n c l u d e  

standard methods u t i l i z i n g  geo log ica l  c ross-sec t ions  and maps 

as descr ibed i n  Sect ion  7.3.2. 

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

f o l l o w  those s e t  o u t  f o r  t h e  C o r d i l l e r a  Region by Energy, 

Mines and Resources Canada i n  Report ER79-9: Coal Resources 

and Reserves o f  Canada. The parameters u t i l i z e d  f o r  t h e  1984 

Mount Klappan Coal P r o j e c t  a re  descr ibed i n  Sect ion  7.3.3. 

7.3.2 Procedures 

U t i l i z i n g  v a l i d  da ta  p o i n t s  ( d r i l l  ho les  and se lec ted  

t renches) ,  a  d i s t r i b u t i o n  o f  data p o i n t s  f o r  each seam i s  

es tab l ished.  Subsequently, based on maximum a l l owab le  data 

p o i n t  spacing (Sec t i on  7.3.3), resources a r e  c a l c u l a t e d  f o r  a, 

s p e c i f i c  category. 

C a l c u l a t i o n s  are  completed us ing  t h e  "polygon method" 

(see Lost-Fox Geologic Report f o r  d e t a i l s ) .  I n  t h e  case of 

t h e  Summit Area i n f e r r e d  resources, on l y  one data p o i n t  

e x i s t s  f o r  each seam r e s u l t i n g  i n  h o r i z o n t a l  c i r c l e s  o f  

i n f l uence .  Th i s  i n f l u e n c e  boundary i s  p r o j e c t e d  onto  



affected cross-sections and the seam length i s  then measured 

within these l imi t s .  

Two of the  three  resource areas  a r e  based so le ly  on 

d r i l l e d  seam in te rsec t ions  and a re  given 1.0 kilometer r ad i i  

of influence. Each area cons i s t s  of three  seams i n  excess of 

0.5 metres i n  thickness. The t h i r d  resource area i s  based 

on three  cor re la tab le  hand trenches and i s  given a s imi la r  

radius of influence. Factors applied t o  the  trenches a re  

out l ined on Table 7.3. 

The t h i r d  dimension required f o r  the  coal volume 

ca lcu la t ion ,  a f t e r  the  seam thickness and length have been 

determined, i s  the  "influence" o r  " s t r i k e  length" of the  

seam. T h i s  measurement usually equals the  cross-section 

spacing of 500 metres although the  extreme northwestern o r  

southwestern sect ions  may vary the  value depending on t h e i r  

posit ion r e l a t i ve  t o  the  influence boundary. In some cases,  

where a seam pro jec t s  t o  surface before the  assumed influence 

l i m i t  i s  reached, the  influence i s  measured t o  the  seam 

subcrop ( o r  outcrop). 

A review of the  Mount Klappan Coal Project  coal 

qua l i ty  data has shown t h a t ,  i n  general, spec i f i c  gravity 

data provides a weight-average spec i f i c  gravi ty  of 1.70 

tonnes per cubic metre. For the  purposes of the  1984 

resource ca lcu la t ions ,  the  value of 1.70 tonnes per cubic 

metre was used. 



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

c a l c u l a t i o n  procedure: 

Tonnes o f  Coal = 

Seam Thickness x Seam Length x I n f l u e n c e  x S p e c i f i c  G r a v i t y  
(ml (ml (ml ( t / m 3  1 

I n  c a l c u l a t i n g  specu la t i ve  resources the areal  e x t e n t  

o f  the  Klappan Sequence i s  p lanimetered from the  1:50 000 

geology map inc luded  i n  Appendix I. Any areas o f  h igher  

l e v e l s  o f  resource conf idence are  n o t  i nc luded  i n  the  

p l a n i m e t e r i  ng. 

The aggregate coal  seam th icknesses f o r  the Klappan 

Sequence i n  the  Lost-Fox and Hobbi t -Broatch Areas have been 

determined t o  be 43.43 and 26.18 metres t h i c k ,  r e s p e c t i v e l y .  

Thus, by s t r a i g h t  averaging these two th icknesses and 

c o n s e r v a t i z i n g  by 75 percent  an aggregate th ickness  o f  8.80 

metres i s  ca l cu la ted .  

With the  s p e c i f i c  g r a v i t y  remain ing as p rev ious l y  

determined the f o l  1  owing equat ion summarizes the specu la t i ve  

resource c a l c u l a t i o n  procedure: 

Tonnes o f  Coal = Planimetered Area x 8.80 x 1.70 

(m2) (ml (t/m31 

A l l  resource tab les  are presented i n  Appendix D o f  

t h i s  t e x t .  



7.3.3 Parameters 

The m i n i m u m  seam thickness used f o r  the  Mount Klappan 

Coal Project  resource calculat ion was 0.5 metres. Seams were 

included t o  a maximum depth of 500 metres from surface.  

The following resource parameters were used on the 

property though only the inferred and speculative categories  

apply d i r ec t l y  t o  the  Summit-Nass-Skeena Area. The c l a s s i -  

f i c a t i on  scheme i s  i l l u s t r a t e d  i n  Figure 7.1. 

7.3.3.1 Measured Resources 

Measured Resources include those resources 

delineated through establishment of exploration data 

points  and therefore reported w i t h  confidence a s  t o  

t he  character  and continuity of the  coal seams. The 

maximum distance between data points ,  which may 

include a d i t s ,  d r i l l  holes, trenches and outcrops, is 

300 metres. 

7.3.3.2 Indicated Resources 

Indicated Resources include resources which 

a r e  delineated using es tabl ished data points  a s  well 

a s  reasonable geological projections.  The maximum 

dis tance between data points i s  600 metres. 



I FIGURE 7.1 

I 1984 RESOURCE CLASSIFICATION SCHEME 

DATA POINT 1/00 300m 
SPACING: 

SPECULATIVE 

k- I NCREAS I NG ASSURANCE OF EX l STENCE -4 

-- 

GULF CANADA RESOURCES INC. 
2 /12 /84  



7 . 3 . 3 . 3  I n f e r r e d  Resources 

I n f e r r e d  Resources i n c l u d e  resources which 

a r e  de l i nea ted  u t i l i z i n g  reg iona l  geo log ica l  data 

i n c l u d i n g  data p o i n t s  which p r e d i c t  the  c o n t i n u i t y  o f  

coa l  seams. Report ER79-9 does no t  s t a t e  a  data p o i n t  

spacing f o r  t h i s  category. For  the  purposes o f  

s t a n d a r d i z a t i o n  f o r  t h e  1984 Mount Klappan Coal 

P r o j e c t  resource c a l c u l a t i o n s ,  a  maximum data p o i n t  

spacing o f  2000 metres was used f o r  t h e  i n f e r r e d  

1  eve1 . 

7 . 3 . 3 . 4  Specu la t ive  Resources 

Specu la t ive  Resources i nc lude  those resources 

which are c a l c u l a t e d  from a few sca t te red  coal occur- 

rences i n  areas o f  l i t t l e  o r  no e x p l o r a t i o n  data where 

t h e  coa l -bear ing  sequence(s) i s / a r e  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. 



8.0 COAL QUALITY 

8.1 Sumnary 

Hand trenched samples formed the basis for  the coal quali ty 

program in the Summit-Nass-Skeena Area. Of the 32 seams logged, 

23 were analysed (Table 8.1) f o r  proximate, sulphur and c a l o r i f i c  

values. V i  trini t e  reflectance determinations were performed on 21 

samples. No washability studies were undertaken. 

Laboratory r e su l t s  indicate  t ha t  coal seams w i t h  ash levels  

below 20 percent are  present and tha t  reflectance values 

consis tent ly  increase,  in a regional sense, w i t h  depth. 

8.2 Procedures and Parameters 

W i n g  the course of routine t raverses  any coal seams or  
e 

'spoil were trenched. Where seams were too small ( l e s s  than 0.5 
L/' 

metres) o r  could not be uncovered su f f i c i en t ly ,  grab samples were 

taken for  reflectance determinations. Coal seams i n  excess of 0.5 

metres, t rue thickness, were hand trenched, logged in detai l  and 

channel sampled. The sampling in te rva ls  chosen were guided by the 

seam log. Substantial partings or changes in coal character were 

cause for  sampling of the seam by ply, so t ha t  the nature of 

var ia t ions  across the seam could be traced. For the most pa r t ,  

however, a single sample was taken to  t ransect  and representsthe 

whole seam. 

Of the 32 trenches dug i n  the outlying Summit-Nass-Skeena 

Area, 23 were sampled for  proximate, sulphur and c a l o r i f i c  value 



Table 8.1 

SUMMIT-NASS-SKEENA AREA 
1984 TRENCH AVERAGE COAL QUALITY SUMMARY 

SUMMIT NASS SKEENA 

No. of Trenches Analysed 
No. of Analysis 

Proximate Analysis 
Residual Moisture ( % I  
Ash ( 9 )  
Volat i le  Matter (%)  
Fixed Carbon ( % )  

Total Sulphur ( % I  0.37 0.39 0.40 

Gross Calor i f ic  Value (cal/grn) 4603 5151 3045 



determi nations. V i t r i n i t e  ref lectance determinations were 

performed on 2 1  samples. The flow sheet  f o r  a l l  analyses i s  

presented i n  Figure 8.1. A1 1 analyses except vi t r i n i  t e  

ref lectance were performed a t  Loring Laboratories L t d .  of Calgary, 

Alberta. The ref lectance measurements were done a t  David E.  

Pearson and Associates of Victor ia ,  Br i t i sh  Columbia. 

The r e s u l t s  of a l l  analyses a re  presented i n  Appendix 111 

Volume I1 along w i t h  a l l  previous years  trench samples. 

8.3 Sumit Area 

Eighteen trenches were logged i n  the  Sumnit Area of which 

f i v e  were i n  excess of 2.0 metres. Twelve seams were analysed fo r  

proximate, sulphur and c a l o r i f i c  values and 10 had v i t r i n i t e  

ref lectance determinations completed (Table 8.2).  

Head ash l eve l s  range between 19.00 and 49.29 percent and 

average 28.84 percent. Ash leve ls  ' i n  the  south centra l  Sumnit 

Area, west of Butler  Creek (Appendix I ;  Drawing No. KPN84A011, 

have a lower average ash of 24.75 percent which appl ies  t o  up t o  

11 of the  1984 trenches. This location a l so  represents two of the  

Sumnit resource areas  discussed in  Section 7.0. 

Reflectance determinations range from 3.59 t o  4.60 over the  

Summit Area. Based on reflectance values over the  e n t i r e  

property, the  Sumni t r e s u l t s  suggest t h a t  the  middle t o  lower 

portion of the  coal-bearing Klappan Sequence i s  present in  the  

area .  Reflectance a l so  suggest t h a t  TRC84029, two kilometers west 

of the  L i t t l e  Klappan River near Butler  Creek, i s  higher i n  the  

Klappan Sequence than any other 1984 Sumnit trench. 
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F i g u r e  8.1 

SUMMIT-NASS-SKEENA AREA 

TRENCH SAMPLE ANALYSIS 
FLOW CHART 

RIFFLE 3 TIMES e 
RAW HEAD ANALYSIS 

Proximate 
T o t a l  Sulphur 

C a l o r i f i c  Value 
V i t r i n i t e  Ref lectance 



Area L o c a t i o n  

Summi t  TRC84001 
TRC84002 
TRC84008 
TRC84009 
TRC84013 
TRC84016 
TRC84017 
TRC84020 
TRC84021 
TRC84022 

Nass TRC8403 
TRC8404 
TRC8405 
TRC8406 
TRC8407 
TRC8410 
TRC8411 
TRC8412 
TRC8414 
TRC8415 
TRC8418 
TRC8431 
TRC8432 
ES841606 
ES841702 

Skeena TRC84019 

T a b l e  8.2 

SUMMIT-NASS-SKEENA AREA 

ASH AND REFLECTANCE SUMMARY 
1984 

Ash 

41.85 

25.88 

35.18 
49.29 

22.39 
29.63 
23.31 
30.22 

19 .OO 

Ref 1 ectance Sequence 

Kl appan 
Kl appan 
Kl appan 
Kl appan 
Kl appan 
Kl appan 
Kl appan 
Kl appan 
Kl appan 
Kl appan 
Klappan 
Kl appan 
Klappan 
Kl appan 
Klappan 
Kl appan 
Kl appan 
Kl appan 

Klappan 
K l  appan 
Kl appan 
Kl appan 
Klappan 
Malloch 
Kl appan 
Kl appan 
K l  appan 

Ma1 1 och 
Kl appan 
K l  appan 
Ma1 l o c h  
Ma1 1 och 

K l  appan 



8.4 Nass Area 

O f  t h e  13 t renches logged i n  t h e  Nass Area 10 were analysed 

f o r  proximate, su lphur  and c a l o r i f i c  va lues and 9 had r e f l e c t a n c e  

determinat ions  completed (Table 8.2). 

Head ash r e s u l t s  range from 2.71 t o  47.15 percent  and average 

24.98 percent .  Coal seams i n t e r p r e t e d  t o  l i e  e i t h e r  i n  t h e  upper- 

most Klappan o r  lowermost Mal loch Sequence, f o u r  i n  t o t a l ,  have an 

average ash l e v e l  o f  10.23 percent  and a maximum coa l /coa l  p l u s  

rock va lue  o f  l.5OIl .SO metres. F i v e  1984 t renches grouped i n  t h e  

nor thwestern Nass Area l i e  w i t h i n  t h e  Klappan Sequence and have an 

average ash l e v e l  o f  32.18 percent .  

Ref lec tance r e s u l t s  l i e  between 2.61 and 4.62 and represent  

s t r a t i g r a p h i e s  from t h e  Mal loch t o  t h e  Klappan Sequence. Based on 

s i x  values, i n c l u d i n g  two grab samples (ES841606 and ES841702), 

t h a t  a re  known t o  l i e  prox imal  t o  t h e  KlappanIMal loch Sequence 

c o n t a c t  zone i t  i s  suggested t h a t  a r e f l e c t a n c e  o f  3.15 should 

i n d i c a t e  t h e  approximate c o n t a c t  between those two sequences. 

The f i v e  Klappan Sequence seams t renched i n  t h e  nor thwest  

range between 4.18 and 4.62 and e s s e n t i a l l y  represent  a s i m i l a r  

s t r a t i g r a p h i c  s e c t i o n  as found i n  t h e  Summit Area. 

8.5 Skeena Area 

One hand t rench was sampled i n  1984 and r e s u l t e d  i n  two ash 

values i n  excess o f  45 percent .  No r e f l e c t a n c e  determinat ion  was 

completed on t h i s  seam (Table 8.2). 
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Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

SUMMIT-NASS-SKEENA AREA 

S u m i t  Area 

Licence 

7171* 

7173* 

7174 

7176 

7177 

7382 

7383 

7 384 

7385 

7386 

7387 

7388 

7389 

7390 

7391 

7392 

7423 

7424 

7425 

7426 

7726 

7727 

7728 

7729 

7730 

E f f e c t i v e  
Date 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/82 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Mar. 15/83 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

1984 

Hectares 

140.5 

140.0 

280 .O 

277 .O 

280 .O 

280.0 

l o 8  .O 

281 .O 

204.0 

280.0 

280 .O 

172.0 

275 .O 

280.0 

115.0 

260.0 

281 .O 

280.0 

280 .O 

280.0 

280 .O 

280 .O 

280 .O 

280.0 

280 .O 

Series 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-6 

104-H-6 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

Block 

D 

D 

D 

D 
D 

H 

H 

D 

0 

0 

D 

D 

0 

0 

E 

E 

D 

D 

D 

D 

A 

A 

A 

A 

A 



Sumni t Area (cont '  d )  

Licence Effect ive  
Date 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Jan. 10184 

Hectares 

280 .O 

280 .O 

280.0 

280 .O 

280 .O 

280 .O 

280.0 

280 .O 

280.0 

280 .O 

280.0 

280 .O 

280.0 

280 .O 

280.0 

280 .O 

280 .O 

280 .O 

280.0 

261.0 

280.0 

280 .O 

280 .O 

154 .O 

274.0 

280 .O 

280.0 

Ser ies  

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

104-H-6 

Block 

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 

* Licence s p l i t  between Summit-Nass-Skeena and Lost-Fox Areas. 

Summit Area Total Hectares = 13 582.5 



Nass Area 

L icence E f f e c t i v e  
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 Ser ies  Block 



Nass Area ( c o n t '  d )  

Licence E f f e c t i v e  Hectares 
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 

Nass Area To ta l  Hectares = 10 678 

Skeena Area 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

7498 

7499 

7500 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Oct. 21/82 

Ser ies  Block 



Skeena Area ( c o n t ' d )  

L icence 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 

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 

Skeena Area T o t a l  Hectares = 9000 

Hectares 

281 

28 1 

281 

281 

281 

281 

281 

281 

281 

281 

281 

28 1 

281 

281 

281 

28 1 

281 

28 1 

28 1 

28 1 

Ser ies  

104-H-2 

104-H-2 

104-H-3 

104-H-3 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

€31 ock 

G 

J 

K 

K 

K 

K 
K 
L 
F 

F 

F 

G 

G 

G 

G 

G 

G 

G 

G 
G 

Summit-Nass-Skeena Area To ta l  Hectares = 33 260.5 
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Hobbi t-Broatch Area 

Licence E f f e c t i v e  
Date 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 
Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Dec. 31/82 
Dec. 31/82 

Sept. 1/81 

Sept. 1/81 

Sept. 1/81 
Sept. 1/81 

Dec. 31/82 

Sept. 1/84 
Dec. 31/82 
Dec. 31/82 

Sept. 1/81 
Sept. 1/81 
Sept. 1/81 

Dec. 31/82 

Dec. 31/82 
Dec. 31/82 
M a r .  18/82 

M a r .  15/83 
M a r .  15/83 

M a r .  15/83 

M a r .  15/83 
M a r .  15/83 

1984 

Hectares 

281 

281 

32 

224 

28 1 
281 

98 

28 1 
28 1 
28 1 

28 1 

28 1 

28 1 
28 1 

281 

28 1 
281 

6 1 
167 
265 

281 

28 1 
257 

28 1 
281 

28 1 

281 

278 

28 1 

Series 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 
104-H-2 

104-H-2 

104-H-2 
104-H-2 
104-H-2 

104-H-2 

104-H-2 

104-H-2 
104-H-2 

104-H-2 
104-H-2 

104-H-2 
104-H-7 

104-H-7 
104-H-7 

104-H-7 

104-H-7 
104-H-7 

104-H-2 

104-H-2 

104-H-2 
104-H-2 

104-H-2 
104-H-2 

Block 

J 

J 
J 

J 
J 

J 
J 

J 
J 

K 
K 
K 
K 

K 
K 

K 
K 
B 
B 

B 

C 
C 
C 

J 
J 

J 
J 

J 
J 



Hobbi t -Broatch  Area ( con t ' d )  

L icence E f f e c t i v e  Hectares Ser ies  Block 
Date 

7559 June 30183 22 104-H-7 B 

7560 June 30183 153 104-H-7 C 

7723 Jan. 10184 281 104-H-2 J 

7724 Jan. 10184 250 104-H-2 J 

7725 Jan. 10184 7 104-H-2 J 

Hobbi t -Broatch Area To ta l  Hectares = 7 996 



Lost-Fox Area 

L icence 

7129 

7130 

7133 

7134 

7135 

7138 

7139 

7140 

7 143 

7144 

7 145 

7146 

7 147 

7148 

7 149 

7151 

7152 

7153 

7160 

7161 

7162 

7164 

7165 

7166 

7167 

7168 

7169 

Appendix B 

MOUNT KLAPPAN COAL PROJECT LICENCES 

E f f e c t i v e  
Date 

Sept. 1 /81 

Sept. 1 /81 

Sept. 1/81 

Sept. 1/81 

Sept. 1 /81  

Sept. 1/81 

Sept. 1 /81 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Dec. 31/82 

Sept. 1/81 

Sept. 1 /81 

Dec. 31/82 

Dec. 31/82 

Sept. 1/81 

Dec. 31/82 

Oec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1 /81  

Sept. 1/81 

Dec. 31/82 

1984 

Hectares 

281 

281 

281 

281 

281 

28 1 

281 

28 1 

281 

28 1 

281 

28 1 

281 

281 

281 

28 1 

281 

28 1 

281 

28 1 

28 1 

280 

280 

280 

7 5 

142 

28 1 

Ser ies  

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-2 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

104-H-7 

Block 

K 

K 

K 

K 

K 

K 

K 
K 

K 

K 

K 

L 

L 

L 

L 

L 

L 

L 

C 

C 

C 

C 

C 

C 

C 

C 

D 



Lost-Fox Area ( c o n t ' d )  

L icence E f f e c t i v e  Hectares Ser ies  Block 
Date 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Dec. 31/82 

Sept. 1 /81 

Oct. 21/82 

Oct. 21/82 

June 30183 

* Licence s o l i t  between Lost-Fox and Summit-Nass-Skeena Areas 

Lost-Fox Area To ta l  Hectares = 8 757.5 
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DISTRIBUTION OF WORK BY LICENCES 

Trench Number 

KPNSNTRC 84001 

KPNSNTRC 84002 

KPNSNTRC 84008 

KPNSNTRC 84009 

KPNSNTRC 84013 

KPNSNTRC 84016 

KPNSSTRC 84017 

KPNSSTRC 84020 

KPNSNTRC 84021 

KPNSNTRC 84022 

KPNSNTRC 84023 

KPNSNTRC 84024 

KPNSNTRC 84025 

KPNSNTRC 84026 

KPNSNTRC 84027 

KPNSNTRC 84028 

KPNSSTRC 84029 

KPNSNTRC 84030 

KPNNRTRC 84003 

KPNNRTRC 84004 

KPNNRTRC 84005 

KPNNRTRC 84006 

KPNNRTRC 84007 

KPNNRTRC 84010 

Licence Number 

7729 

7732 

7740 

7740 

7753 

7738 

7730 

7387 

7726 

7727 

7727 

7727 

O f f  Property 

7726 

p t T %  
7726 

7387 

7756 

7518 

O f f  Property 

7519" 

7530 

7530 

O f f  Property 



T r e n c h  Number 

KPNNRTRC 84011 

KPNNRTRC 84012 

KPNNRTRC 84014 

KPNNRTRC 84015 

KPNNRTRC 84018 

KPNNRTRC 84031 

KPNNRTRC 84032 

KPNSKTRC 84019 

L i c e n c e  Number 

7521 

7520 

O f f  P r o p e r t y  

O f f  P r o p e r t y  

7531 

7521* 

7521* 

* ( R e l o g g e d  f r o m  1983) 
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SUMMIT INFERRED RESOURCE AREA 

RESOURCE DATA AND CALCULATIONS 



INFERRED RESOURCE SUMMARY SHEET 

Sec t i on  

Seam 

G '  

E' 

TRC84027 

TRC83060 

To ta l  
(per  s e c t i o n )  

NORTHERN SUMMIT RESOURCE AREA 
TOTAL SEAM TONNAGE (MILLION TONNES) 

T o t a l  
LlOOON ( p e r  seam) 

'Upper and lower  seams have been combined 

SOUTHERN SUMMIT RESOURCE AREA 
TOTAL SEAM TONNAGE (MILLION TONNES) 

Sec t i on  

D 

C 

B 

To ta l  

To ta l  
5500N 6000N ( p e r  seam) 

TOTAL INFERRED RESOURCE FOR SUMMIT AREA 



Section 9500N 

Seam Width o f  Seam 
Length Inf luence Thickness Tonnes 

Seam (m) (m) (m) (Tonnes/m3) ( X  106) 

Section 10 OOON 

Section 10 500N 

G '  430 360 4.92 1.70 

E '  180 360 2.66 1.70 

TRC84027 490 500 3.48 1.70 

TRC83060" 1130 500 7.61 1.70 



Sect ion  11 OOON 

Seam Width o f  Seam 
Length I n f  1 uence Thickness Tonnes 

Seam (m) (m) (m) (~onnes lm3)  ( x  l o6 )  

' The seam descr ibed i s  a composite o f  two seams which are separated 
by a rock s p l i t  which has a th ickness  g rea te r  than 0.50 metres. The 
th i ckness  o f  t h e  rock s p l i t  was n o t  i nc luded  i n  the  c a l c u l a t i o n  o f  
t h e  seam th ickness.  

' ' S t r u c t u r a l  t h i c k e n i n g  was suspected i n  t h i s  seam a t  the t rench where 
i t s  th ickness  was measured. An a r b i t r a r y  f a c t o r  o f  75 percent  was 
a p p l i e d  t o  the  measured th ickness  o f  t h i s  coal seam t o  g i ve  a 
conse rva t i ve  es t imate  o f  t h e  t r u e  ( n o t  s t r u c t u r a l l y  th ickened) 
th i ckness  o f  the  coal seam. 

Sec t i on  6 OOON 

Sect ion  5 500N 

500 3.91 
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SUMMIT-NASS-SKEENA AREA 

SPECULATIVE RESOURCE CALCULATIONS 

P l  animetered Aggregate 
Surface Seam S p e c i f i c  

Area Thickness G r a v i t y  
Area (m2) ( m )  ( t/m3 ) Tonnes o f  Coal 

Summit 124,337,500 8.80 1.70 1,860,089,000 

Nass 74,987,500 8.80 1.70 1,121,813,000 

Skeena 15,525,000 8.80 1.70 232,254,000 

To ta l  214,850,000 8.80 1.70 3,214,156,000 

The Summit-Nass-Skeena Area has a To ta l  Specu la t ive  Resource P o t e n t i a l  
o f  3.21 b i l l i o n  tonnes. 
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.............................. .............................. GULF CANADA RESOURCES I N C .  I==-------- --------=------- -------======== 

- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - KPNSNOTC84001 

- H  I S T O R Y  - 
START DATE - 07/10/84 

END DATE - 07/10/84 

CONTRACTOR - 
GEOLOGIST - MCKENZIE 

REMARKS - 

PROVINCE - BC 
ELEVATION - 1425.00 

LICENCE/LEASE NUMBER - 

LENGTH - 0.00 

SIZE WIDTH - 0.0 
S IZEHEIGHT-  0.0 

ROOF STRIKE - 0 
ROOFDIP - 0 
ROOF DIR - 

DATE - 12/03/84 

OPERATOR - GCRl 
SURVEYOR - 

ZONE - 9 
NORTH l NG - 6353600 .OO 

EASTING - 501100.00 

LATITUDE - 571938 
LONGITUDE - 1285854 

INCLINATION - 0.0 
AZIMUTH - 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR D I R  - 



DEPTH 
FROM 

0.00 

0 . 8 9  

0 . 9 9  

2 . 2 5  

2 . 3 0  

2 . 8 7  

3 . 0 3  

3 . 6 2  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84001  

DEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I D  I 0  LITHOLOGY 

SANOSTONE 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SANOSTONE 

COVERED 

DESCRIPT ION 

SLTY.FG.M.GY 
COARSENS UPWARDS; MODERATE CEMENTATION 
( S l ) :  334/24W 

FG.LT.GV 
TOPS UP; PARALLEL CONTINUOUS UPPER CONT 
ACT; PARALLEL CROSS-LAMINATION 

M.GY 
CONCHOIOAL FRACTURE: S I L T I E R  I N  THE M I D  
OLE; ARGILLACEOUS SILTSTONE: MASSIVE 

FG.M.QY.LAM 
INTERNAL PARALLEL CONTACTS 

M.GY.LAM 
HEMATITE STA IN ING:  WAVY CONTACT ABOVE: 
ARGILLACEOUS 

VFG.LT.GY.LAM 
HEMATITE STAINED:  WAVY GRADATIONAL CONT 
ACTS: SOME 1-3  CM F I N E  GRAINED SANDSTON 

SLTY.FG.M.GV.LAM 
MODERATE CEMENTATION: IRREGULAR FRACTUR 
ES 

COVERED INTERVAL 

* DENOTES MEASURED BCA 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 2 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84001  

DEPTH 
FROM -- 

4 . 5 6  

4 . 7 9  

5 . 0 3  

5 . 7 3  

5 . 7 9  

6 .  16 

7 . 7 4  

7 . 8 0  

DEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I 0  I 0  LITHOLOGY 

S I  LTSTONE 

COVEREO 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SANOSTONE 

SANOSTONE 

SANOSTONE 

OESCRIPTION 

M.GY 
ARGILLACEOUS; IRREGULAR FRACTURE; MDDER 
ATE CEMENTATION ( S I )  

COVEREO INTERVAL 

FG- . GY 
CONCHOIOAL FRACTURE: POLVMICT IC :  WAVY C 
ONTACT BELOW: lNTERBEOOE0 SANOSTONE AN0 

S I  LTSTONE 

VFG.DK.GY 
CONCHOIOAL AND IRREGULAR FRACTURE: PARA 
L L E L  CONTACT 

FG.OK.GY.LAM 
LAMINAE INTERNALLY TRUNCATED: MODERATE 
CEMENTATION 

FG.LT .BN.LAM 
UNDULATORY PARALLEL CONTACT; POLVMICT IC  

M.GV.LAM 
SILTSTONE LENSES SUB-PARALLEL TO CONTAC 
T :  SANOSTONE POLYMICT IC :  INTERBEOOEO SA 
NDSTONE AND SILTSTONE 

M.GY .LAM 
POLYMICTIC:  PARALLEL CONTACT 

* DENOTES MEASURED B C A  



BCA - 
* 9 0  

* 9 0  

9 0  

90 

9 0  

9 0  

9 0  

DEPTH 
FROM 

8 . 0 4  

9 . 5 0  

1 2 . 6 7  

1 3 . 4 5  

1 6 . 8 5  

1 7 . 2 8  

1 7 . 4 7  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 3 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84001  

DEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I 0  I D  LITHOLOGY 

COVERED 

SANDSTONE 

COVERED 

MUDSTONE 

SANDSTONE 

SILTSTONE 

MUDSTONE 

DESCRIPT ION 

COVERED SECTION 

MG.M.GY 
PARALLEL CONTACT: POORLY DEVELOPED CLEA 
VAGE: POLYMICTIC:  HEMATITE STA IN ING:  RO 
UGH IRREGULAR FRACTURE: POORLY CEMENTED 

COVERED SECTION 

SLTY.DK.GY.LAM 
SMALL SCALE CONCHOIOAL FRACTURE: INTERN 
AL CONTINUOUS SUB-PARALLEL CONTACTS: MO 
DERATELY CEMENTED 

FG.M.GY 
PARALLEL CONTACTS: MODERATELY CEMENTED: 

INTERBEDDED SANDSTONE AND SILTSTONE 

- .  . . 
MASSIVE SILTSTONE;  HEMATITE STA IN ING:  U 
NDULATORY SUB-PARALLEL CONTACT BELOW: M 
ODERATELY CEMENTED 

SLTY.0K.GY 
INTERBEOS 0 . 5 - 3 . 0  c m  THICK;  MODERATELY 
CEMENTED: PARALLEL CONTACTS; HEMATITE S 
T A I N I N G  

* DENOTES MEASURED BCA 



GULF CANAOA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG PAGE 4 

PROJECT: K P N  BLOCK: S N  DATA SOURCE: O T C 8 4 0 0 1  

BCA - . 90 

90 

r 90 

* 9 0  

* 90 

* 90 

* 90 

D E P T H  
FROM 
2 0 . 0 3  

2 0 . 1 3  

2 0 . 7  1 

2 1 . 3 1  

2 1 . 7 3  

2 2 . 7 9  

2 2 . 8 3  

D E P T H  I N T R V A L  SAMP. SEAM 
TO T H I C K .  I 0  I D  --- -- LITHOLOGY 

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

SANOSTONE 

S I L T S T O N E  

SANOSTONE 

SANOSTONE 

D E S C R I P T I O N  

- .  
WELL CEMENTED: BLOCKY FRACTURE: OBSCURE 

CONTACTS: M A S S I V E  S I L T S T O N E  

P A R A L L E L  CONTACTS: MODERATE CEMENTATION 
: ARGILLACEOUS 

CONCHOIOAL FRACTURE; MOOERATE C E M E N T A T I  
ON: SHARP CONTACTS: ARGILLACEOUS 

MINOR B I O T U R B A T I O N ;  1 - 2  cn V E R T I C A L  BUR 
ROWS; P A R A L L E L  CONTACTS 

M.GV 
IRREGULAR FRACTURE; POORLY DEVELOPED CO 
NCHOIOAL FRACTURE; MODERATE CEMENTATION 
; P A R A L L E L  CONTACT: ARGILLACEOUS 

FG. L A M  
DARK GRAY ARGILLACEOUS BANDS 2 nm T H I C K  
: P A R A L L E L  CONTACTS: LOW ANGLE CROSS L A  
M I N A T I O N  

LOW ANGLE CROSS L A M I N A T I O N :  L E N S O I O :  PA 
R A L L E L  CONTACT: ARGILLACEOUS 

* DENOTES MEASURED B C d  



8 4 /  ! 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 5 

PROJECT: K P N  BLOCK: SN DATA SOURCE: DTCB4001  

OEPTH OEPTH INTRVAL  SAMP. SEAM 
a FROM TO THICK.  I 0  I D  LITHOLOGY 

* DENOTES MEASURED BCA 

MUOSTONE 

SANOSTONE 

SILTSTONE 

SANDSTONE 

SILTSTONE 

COVERED 

DESCRIPT ION 

MG 
POORLY DEVELOPED CDNCHOIOAL FRACTURE: 0 
CCASIONAL VERY F I N E  GRAINED 4 c m  LAMINA 
TED SANOSTONE BEDS: MODERATELY-WELL CEM 
ENTED: PARALLEL CDNTACTS: ARGILLACEOUS 

CROSS-LAMINATED LOW ANGLE; PARALLEL CON 
TACTS: MODERATE CEMENT 

POORLY DEVELDPED CDNCHOIDAL FRACTURE: D 
CCASIONAL S I L T I E R  BEDS: MODERATE CEMENT 
ATION:  PARALLEL CDNTACTS: ARGILLACEOUS 

SLTY.  VFG 
IRREGULAR FRACTURES: BIOCEROSE B I V A L V E  
ASSEMBLAGE ON BEDDING PLANE: INTACT 2 c 
m BIVALVES;  DISCONTINUOUS ASSEMBLAGE 

L1M 
LAMINATED WITH S I L T Y  F I N E  GRAINED SANDS 
TONE: LAMINATIONS DISCONTINUOUS; ARGILL  
ACEDUS 

COVERED SECTION 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT:  K P N  BLOCK:  S N  DATA SOURCE: O T C 8 4 0 0 1  

PAGE 6 

D E P T H  D E P T H  I N T R V A L  SAMP. SEAM 
a FROM TO T H I C K .  I 0  I 0  L I THOLOGV D E S C R I P T I O N  

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

S I L T S T O N E  

S I  LTSTONE 

S I L T S T O N E  

OK. GY .MAS 
IRREGULAR P E N E T R A T I V E  CLEAVAGE: MOOERAT 
E CEMENTATION: GRAOATIONAL CONTACTS; AR 
G I L L A C E O U S  

POOR CONCHOIOAL FRACTURING: GRADATIONAL 
CONTACTS; MODERATE CEMENTATION 

OK. GY . MAS 
IRREGULAR P E N E T R A T I V E  CLEAVAGE: OBSCURE 
0 CONTACT: ARGILLACEOUS 

GRADATIONAL CONTACTS 

MAS 
GRAOATIONAL CONTACTS: ARGILLACEOUS 

MAS 
ARGILLACEOUS 

MAS 

r DENOTES MEASURED BCA 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 7 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84001  

OEPTH OEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - -- - THICK.  I 0  I 0  LITHOLOGY 

* DENOTES MEASURED BCA 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

SILTSTONE 

DESCRIPT ION 

MAS 

MAS 
ARGILLACEOUS 

MAS 

MAS 
ARGILLACEOUS 

MAS 
ARGILLACEOUS 

MAS 

MAS 



PAGE 8 '06 GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84001  

DEPTH DEPTH INTRVAL SAMP. SEAM 
FROM TO TH ICK.  I D  I D  LITHOLOOY DESCRIPT ION 

* 9 0  63.68 65 .3  1 1.63 SILTSTONE 

SILTSTONE MAS 
ARGILLACEOUS 

* 90 6 5 . 4 1  65.63 0 .22  SILTSTONE 

SILTSTONE MAS 
ARGILLACEOUS 

* 9 0  6 5 . 7 0  6 8 . 2 5  2 .55  SILTSTONE 

DENOTES MEASURED BCA 
NEWPAGE 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - KPNNROTC84002 DATE - 12/03/84 

START DATE - 08/12/84 
END DATE - 08/12/84 

CONTRACTOR - 
GEOLOGIST - SWANBERGSON 

REMARKS - PRESUMED TO BE IN MALLOCH 

PROVINCE - BC 
ELEVATION - 2025.20 

LICENCE/LEASE NUMBER - 

LENGTH - 

SlZE WIDTH - 0.0 
SlZE HEIGHT - 0.0 

R O O F  STRIKE - 0 
ROOF D I P  - 0 
ROOF D I R  - 

OPERATOR - GCRl 
SURVEYOR - 

ZONE - 9 
NORTHING - 6338000.00 

EASTING - 499800.00 
0 

LATITUDE - 571114 
LONGITUDE - 1290012 

*** NOTE *a* 0 INDICATES NO VALUE 

INCLINATION - 0.0 
AZIMUTH- 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR DIR - 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE i 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTCB4002 

DEPTH DEPTH INTRVAL SAMP. SEAM 
FROM TO THICK.  I D  I D  LITHOLOGY 

SILTSTONE 

SANDSTONE 

MUDSTONE 

SILTSTONE 

MUOSTONE 

SANDSTONE 

MUOSTONE 

DESCRIPT ION 

SSY.FG.DK.GY.MB 
INTERBEDDED 

SLTY.MB 
RARE CONIFER NEEDLES: ORANGE CONCRETION 
ARV BANDS 

CONIFER NEEDLES; V I T R I N I T E  LAMINATIONS:  
INTERBEOOED SILTSTONE 

GY . LAM 

SLTY 

. . . - . . - 
COALY WISPS I N  LOWER HALF :  SMALL CONCRE 
TIONS APPROXIMATELY 1 M LONG 

SSY.FG.M.GY.MB 
ABUNDANT PLANT DEBRIS;  T H I N  BEDS OF ORA 
NGE WEATHERING R E S I S T I V E  SILTSTONES:  I N  
TERBEDOED 

DENOTES MEASURED BCA 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - CDAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: NR DATA SDURCE: DTC84002  

PAGE 2 

DEPTH DEPTH INTRVAL SAMP. SEAM 
9 FRoM TO THICK.  I D  I D  LITHDLDGY DESCRIPT ION 

SANDSTDNE MB 
NEEDLES OF CONIFERS; INTACT LEAVES OF F 
ERNS: INTERBEDDED SILTSTONE:  S . I . D .  - E 

SANDSTDNE FG 
MINOR NEEDLES AND LEAVES 

MUDSTDNE DK.GY 

SANDSTDNE MG 
CHERT PEBBLE LAGS: INCREASES CHERT TDWA 
RDS BOTTOM 

CONGLOMERATE SSY 

MUDSTDNE 

SANDSTDNE 

~ ~ 

U N I T  I S  INCREASINGLY MORE SANDY TOWARDS 
BASE; SMALL BRANCHES PRESENT: BASE I S  

POORLY CEMENTED 

DK.GY 

MG.DK.GY.MAS 
PEBBLE LAGS (CHERT) :  WELL CEMENTED; B L D  
CKY WEATHERING: PLANT STEM F O S S I L S  

DENOTES MEASURED BCA 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - CDAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTC84002  

DEPTH DEPTH INTRVAL SAMP. SEAM 

FRoM TO THICK.  I D  I D  LlTHDLDGY DESCRI 

PAGE 3 

' I O N  

* DENOTES MEASURED BCA 

CONGLOMERATE SSY.VPR.MAS 
SLICKENSIDES:  WELL CEMENTED CLASTS 2 . 0  
cm - 0 . 5  cm: INTERBEDDED 

MUDSTONE 

SANDSTDNE 

MUDSTDNE 

SANOSTONE 

MUDSTDNE 

SANDSTDNE 

SANOSTONE 

SHALE 

DK. GY 

FG.DK.GY.MAS 
OCCASIONAL INTERBEDS: L I G H T  ORANGE WEAT 
HERING 

MG.S-P.BN 
CROSS BEDDING: P I N K  TINGE TO ROCK 

DK.  GY 

M0.S-P.BN 
CRDSS BEDDING: P I N K  TINGE 

MG. GY 
CROSS BEDDING: MINOR GRITTY PEBBLE LAGS 

CARBONACEOUS: MINDR V l T R I N I T E  



8 4 /  12/06 GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTC84002 

PAGE 4 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO THICK.  1 0  I D  LITHOLOGY 

SANOSTONE 

SILTSTONE 

MUOSTONE 

SANDSTONE 

MUOSTONE 

SANDSTONE 

MUDSTONE 

SILTSTONE 

SILTSTONE 

DESCRIPT ION 

FG.OK.GY.MB 
OCCASIONAL NEEDLES; HIGHLY FRACTUREO; 0 
CCASIONAL ORANGE WEATHERING: SANOSTONE 
INTERBEOS 

OK. GY 
GREEN TINGE 

LT.GV.MB 
ORANGE TINGE;  INTERBEDOEO 

FG.LT .GY 
GREEN TINGE 

SLTV . THNB 
OCCASIONAL SANOSTONE INTERBEOS 

FG.LT.GY.MAS 
ORANGE TINGE 

GY .MAS 
FRACTUREO 

FG. LAM 

DENOTES MEASURED BCA 



84/12/06 GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 5 

PROJECT: KPN BLOCK NR DATA SOURCE: OTC04002  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO THICK.  I D  I D  

* DENOTES MEASURED BCA 

LITHOLOGY 

SANDSTDNE 

MUDSTONE 

SILTSTONE 

MUDSTONE 

SILTSTDNE 

SANDSTONE 

MUDSTONE 

SILTSTONE 

DESCRIPT ION 

LT.GY.MAS 
ORANGE TINGE 

CLYY.DK.GY.LAM 
CONIFER NEEDLES: S I L T Y  LAMINATIONS TOWA 
RDS BASE 

SSY. MB 
BEDS ARE TABULAR: INTERBEDDED SANDSTDNE 

DK. GV 
ABUNDANT CONIFER NEEDLES; MINOR PLANT F 
RAGMENTS: CARBONACEOUS BANDS 

M.GY 

LT.GV 
F O S S I L  BRANCHES ON OCCASION: GREEN T l N G  
E 

LT.GY.THNB 
MUDSTONES ARE LAMINATED: INTERBEDDED SA 
NDSTONE 

LAM 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTC84002  

PAGE 6 

OEPTH OEPTH INTRVAL  SAMP. SEAM 
FROM TO THICK.  Le I D  LITHOLOGY 

SILTSTONE 

MUOSTONE 

MUDSTONE 

SANDSTONE 

MUOSTONE 

SILTSTONE 

SANDSTONE 

MUOSTONE 

DESCRIPT ION 

DUNG 
CONCRETIONARY: MINOR TREE BRANCHES 

OK. GV 
0 . 5  rn SANDSTONE U N I T  W I T H I N  

OK. GY 
POOR OUTCROP - OBSCURED BY S U R F l C l A L  DE 
B R I S  

LT.GY.MB 
CROSS BEOOING: MINOR LAMINATED S I L T  AND -.- - - -  

MUDSTONE BEDS WHICH HAVE A BLUE TINGE: 
CONCRETIONARY LENSES AT BASE 

GY 
MINOR CARBONACEOUS BAN0 I N  MIDDLE WITH 
V I T R I N I T E  

LT.GY.THNB 
BEDDING I S  DISCONTINUOUS- BLUE-GREEN 

SLTY.M.GY.LAM 
LATERALLY CONTINUOUS: ORANGE WEATHERING 

CONCRETIONS 

CONIFER NEEDLES: LATERALLY CONTINUOUS 0 
RANGE BANDS 

* DENOTES MEASURED BCA 

FORM 99, 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 7 

PROJECT: KPN BLOCK: N R  DATA SOURCE: 0TC.94002 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO THICK.  I D  I 0  LITHOLOGY 

MUDSTONE 

S I  LTSTONE 

MUDSTONE 

MUDSTONE 

SANOSTONE 

MUOSTONE 

SANOSTONE 

DESCRIPT ION 

DK.GY 
RECESSIVE 

SSY.LT.ORNG 
SANDY INTERBEOS AT TOP: MINOR ORANGE WE 
ATHERING CONCRETIONS: ABUNDANT CONIFER 
NEEDLES 

SLTY 
LATERALLY CONTINUOUS S I L T  INTERBEDS: F I  
NE GRAINED SAND INTERBEDS 

DK.GY.MB 
LAMINATED ORANGE CONCRETIONARY S ILTSTON 
E BEDS THAT ARE LATERALLY CONTINUOUS 

GV.MB 
RECESSIVE U N I T  

S I L T Y  MU0 INTERBEOS AND CONCRETIONARV B 
ANDS THAT ARE LATERALLY CONTINUOUS 

DENOTES MEASURE0 BCA 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL O I V I S I O N  - OESCRIPTIVE LOG 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTCB4002 

OEPTH OEPTH INTRVAL  SAMP. SEAM 
FROM TO THICK.  I 0  1 0  LITHOLOGY 

* DENOTES MEASURED BCA 

MUOSTONE 

SILTSTONE 

MUOSTONE 

SANDSTONE 

MUOSTONE 

SANDSTONE 

SILTSTONE 

PAGE 8  

DESCRIPTION 

SLTY 

SSY 

OK. GY 

L T .  GY 
WEATHERS ORANGE-YELLOW; F O S S I L I Z E D  TWIG 

M.GY 
CARBONACEOUS AT BASE 

FG 
SILTSTONE INTERBEDS I N  LENSOIOAL FORM; 
ORANGE-YELLOW CONCRETIONARY U N I T S  O I S P L  
AY KARST TYPE WEATHERING SURFACE; SANDS 

ARE MASSIVE TO THINLY BEDDED; MINOR CO 
N l F E R  NEEDLES 

CLYY . THNB 
ALL BEDS LESS THAN ONE METRE W I C K  

FOAM 99' 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 9 

PROJECT: KPN BLOCK: NO DATA SOURCE: OTCB4002 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - - - THICK.  I 0  I 0  

* DENOTES MEASURED BCA 

LITHOLOGY 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SILTSTONE 

SANOSTONE 

MUOSTONE 

SANOSTONE 

SILTSTONE 

SANOSTONE 

DESCRIPT ION 

FG.LT.GY.MAS 
ORANGE TINGE 

OK. GY 
SANDY LAMINATIONS 

FG.LT.GY.MAS 
ORANGE TINGE 

0K.GY .LAM 
U N I T  COARSENS UPWARDS 

MUCH OF T H I S  U N I T  1 5  OBSCURED BY SURFIC 
I A L  DEBRIS  

SSY. LAM 
DISCONTINUOUS: CONCRETIONS 

M.GY 
DISCONTINUOUS CONCRETION BANDS AT BASE 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT:  K P N  BLOCK:  NR DATA SOURCE: D T C 8 4 0 0 2  

PAGE 1 0  

D E P T H  D E P T H  I N T R V A L  SAMP. SEAM 
FROM TO Ben -- - T H I C K .  I D  I D  L ITHOLOGY 

DENOTES MEASURED BCA 

S I L T S T O N E  

MUDSTONE 

MUDSTONE 

SANDSTONE 

S I L T S T O N E  

MUDSTONE 

COAL 

SANDSTONE 

MUDSTONE 

MUDSTONE 

SANOSTONE 

D E S C R I P T I O N  

LAM 
GRADES DOWN TO MUDSTONE L A M I N A T I O N S  OF 
SAND THROUGHOUT 

MUCH OF U N I T  I S  OBSCURED BY S U R F I C I A L  D 
E B R I S  - R E C E S S I V E  U N I T  

SOME S P O I L ;  COVERED 

L T . B N  
WEATHERS BROWN-GRAY; SOME P L A N T  FRAGMEN 
T S :  R E S I S T A N T  

R E C E S S I V E  

R E C E S S I V E  

R E C E S S I V E ;  WEATHERED 

MG 
L I G H T  GRAY-BROWN: R E S I S T A N T  

SOME NEEDLE FRAGMENTS; R E C E S S I V E  

CARE 
RECESSIVE 

F G  
GRAY-GREEN WEATHERING: R E S I S I T A N T  



84 /  12/06 GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 11 

PROJECT: K P N  BLOCK 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO T H I C K .  I D  I D  

DENOTES MEASURED BCA 

NR DATA SOURCE: OTC84002  

LITHOLOGY DESCRIPT ION 

MUOSTONE RESISTANT; SILTSTONE INTERBEDS 

SANOSTONE FG 
GRAY-GREEN: RESISTANT 

SANDSTONE LT.GV 
SILTSTONE INTERBEDS: MINOR CONCRETIONS 

MUOSTONE TWO CARBONACEOUS ZONES 

SILTSTONE OK. GY 
LAMINATED: RESISTANT 

SANDSTONE M. GY 
RESISTANT 

CONGLOMERATE MINOR BRANCHES: ABUNDANT SANOSTONE LENS 
ES: PARTLY PEBBLE LAG 

SANDSTONE L T .  GY 
RESISTANT: BRANCHES: CROSS-BEDOEO 

COVERED COVERED 

COAL RECESSIVE 

SANDSTONE RESISTANT 

SILTSTONE F A I R L Y  RECESSIVE 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT:  K P N  BLOCK: NR DATA SOURCE: O T C 8 4 0 0 2  

D E P T H  D E P T H  I N T R V A L  SAMP. SEAM 
FROM TO T H I C K .  I D  I D  L ITHOLOGY 

DENOTES MEASURED BCA 

MUDSTONE 

COVERED 

MUOSTONE 

S I L T S T O N E  

MUDSTONE 

SANDSTONE 

COVEREO 

S I L T S T O N E  

SANDSTONE 

COVEREO 

S I L T S T O N E  

MUDSTONE 

PAGE 12 

D E S C R I P T I O N  

W I T H  BANDED S I L T S T O N E ;  R E C E S S I V E  

COVERED 

RECESSIVE 

M.GY 
CONCRETIONS: L A M I N A T E D :  P L A N T  D E B R I S :  B 
EOS P I N C H  AND SWELL 

RECESSIVE 

L T  . GY 
M A S S I V E :  F A I R L Y  RECESSIVE 

COVEREO: I N  A  SADDLE 

MINOR SANDSTONE LENSES; F A I R L Y  R E S l S T A N  
T  

GY 
R E S I S T A N T  

BOULDER T I L L  COVER; R E C E S S I V E  

SANDY L A M I N A T I O N S ;  MINOR S I L T Y  MUD I N T E  
R 8 E o S  ( 2 0 c m ) :  F A I R L Y  R E S I S T A N T  

S I L T Y  INTERBEOS:  R E C E S S I V E  



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 3  

PROJECT: KPN BLOCK: NR DATA SOURCE: OTC84002  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
T H I C K .  I D  I D  

90 4 5 3 . 2 0  4 5 5 . 7 0  2 . 5 0  

90 4 5 5 . 7 0  4 5 8 . 7 0  3 . 0 0  

9 0  4 5 8 . 7 0  4 6 1 . 7 0  3.00 

DENOTES MEASURED BCA 
NEWPAGE 

LITHOLOGY 

SANDSTONE 

COVERED 

SANDSTONE 

MUDSTONE 

COVERED 

SANDSTONE 

MUDSTONE 

MUDSTDNE 

SANDSTONE 

DESCRIPT ION 

MG.GY 
MEDIUM-DARK GRAY 

BOULDER T I L L  COVER 

MEDIUM-DARK GRAY; F A I N T  T H I N  BEDS; F A I R  
LY RESISTANT 

BOULDER T I L L  COVER 

DK.GY 
GRAY-GREEN: THICKLY BEDDED 

SANDSTONE INTERBEDS: THICKLY BEDDED MUD 
: CARBONACEOUS I N  PLACES: P I N E  NEEDLES 

OK.GY 
CARBONACEOUS AT BASAL CONTACT 

MOD. GY 
S I L T Y  AT TOP: THICKLY BEDDED 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - KPNSNOTC84003 

- H I  S T O R Y -  

START DATE - 08/15/84 
END DATE - 08/15/84 

CONTRACTOR - 
GEOLOGIST - MCKENZIE 

REMARKS - 

PROVINCE - BC 
ELEVATION - 2035.00 

LlCENCE/LEASE NUMBER - 

LENGTH - 0.00 

SlZE WIDTH - 0.0 
SlZE HEIGHT - 0.0 

ROOF STRIKE - 0 
ROOF DIP - 0 
ROOF DIR - 

DATE - 12/03/84 

OPERATOR - GCRl 
SURVEYOR - 

ZONE - 9 
NORTHING - 6353000.00 

EASTING - 498330.00 

LATITUDE - 571919 
LONGITUDE - 1290140 

INCLINATION - 0.0 
AZIMUTH - 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR D I R  - 



BCA - 
90 

* 9 0  

9 0  

90 

9 0  

OEPTH 
FROM 

0.00 

8 . 9 0  

9. 1 4  

9.60 

1 0 . 4 6  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG PAGE 1 

PROJECT:  K P N  BLOCK:  S N  DATA SOURCE: 0 T C 8 4 0 0 3  

OEPTH I N T R V A L  SAMP. SEAM 
TO T H I C K .  10 I 0  L ITHOLOGY 

* DENOTES MEASURED BCA 

SANOSTONE 

MUOSTONE 

SANOSTONE 

SANOSTONE 

SANOSTONE 

D E S C R I P T I O N  

MG.M.GY 
M A S S I V E ;  EOUIGRANULAR; IMMATURE; H E M A T I  
TE S T A I N E O ;  WELL CEMENTEO; S I L I C E O U S :  C 
OARSENS UP TO COARSE G R A I N E D  EOUIGRANUL 
AR SANOSTONE; OCCASIONAL WOOD FRAGMENTS 
:RARE R I P  U P  C L A S T S :  LOW ANGLE CROSS-ST 
R A T I F I C A T I O N :  B A S A L  CONTACT OBSCURED 

GY 
S I L T Y :  IRREGULAR FRACTURE: I N T E R L A M I N A T  
ED W I T H  VERY F I N E  L I G H T  GRAY SANOSTONE 

MG.GY 
IMMATURE; S I L I C E O U S :  WELL CEMENTEO: HEM 
A T I T E  S T A I N E D  

CG.GY 
F I N E L Y  I N T E R L A M I N A T E D  W I T H  S I L T Y  MUOSTO 
NE AN0 ARGILLACEOUS SANOSTONE BANDS SHO 
WING LOW ANGLE C R O S S - S T R A T I F I C A T I O N ;  WE 
L L  CEMENTEO: B E L E M N I T E S  PRESENT 

. - . . . . - . 
P O L Y M I C T I C ;  L I M O N I T E  S T A I N E O ;  SHARP: U N  
OULATORY CONTACT W I T H  LOWER U N I T  



OEPTH 
FROM 

11.93 

GULF CANAOA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84003  

OEPTH INTRVAL  SAMP. SEAM 
TO THICK.  10 I D  LITHOLOGY 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SANDSTONE 

MUOSTONE 

SANOSTONE 

PAGE 2 

DESCRIPTION 

FG.LT.GY 
EQUIGRANULAR; S IL ICEOUS;  WELL CEMENTED; 

F I N E L Y  INTERLAMINATED WITH ARGILLACEOU 
S SANOSTONE 

GY 
L IMONITE  STAINEO; INTERBEODEO WITH F I N E  

GRAINED SANOSTONE WHICH FORMS D I S C O N T I  
NUOUS LENSES; MINOR SOFT SEDIMENTARY OE 
FORMATION: GRADUAL CONTACT WITH UNOERLV 
I N G  U N I T .  

MG.LT.GY 
MINOR SCOLITHOS BURROWS; R I P P L E  CROSS-L 
AMINATION I S  BROAD AND LOW AMPLITUDE: I 
NTERBEODEO MUDSTONE; MINOR SOFT SEOIMEN 
T DEFORMATION; B I V A L V E  BURROWS 

MG.DK.GY 
ARGILLACEOUS; HARD :HEMATITE STAINEO 

- . -  
S I L T Y :  INTERLAMINATEO WITH MEDIUM GRAIN  
ED SANOSTONE 

FG.LT .GY 
L IMONITE  STAINEO; MASSIVE; MINOR ARGILL  
ACEOUS F I N E  GRAINED SANDSTONE L A M I N A T I O  
NS ARE UNDULATORY AND DISCONTINUOUS 

DENOTES MEASURED BCA 



8 4 /  1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 3 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTC84003  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO T H I C K .  I 0  I 0  LITHOLOGY DESCRIPT ION 

r DENOTES MEASURE0 BCA 

MUOSTONE 

SANDSTONE 

COVERED 

MUOSTONE 

SANDSTONE 

SANOSTONE 

OK. GY 
INTERBEOOED WITH VERY F I N E  TO F I N E  GRA l  
NEO SANDSTONE: POLVMICTIC:  MINOR LOW AN 
GLE; LOW AMPLITUDE SYMMETRIC R IPPLES;  M 
INOR SCOLITHOS BURROWS 

FG.LT.GV 
COARSENS UPWARDS; MASSIVE 

COVERED SECTION 

M.GY 
0 . 1 - 2 . 0  cm BEDS OF F I N E L Y  LAMINATEO F I N  
E GRAIN  SANOSTONE WITH LOW ANGLE CROSS- 
BEDDING W I T H I N  U N I T  

FG.M.GY 
WEATHERS GRAY-ORANGE 

FG.LT.GV 
EOUIGRANULAR: MODERATELY RECESSIVE; L E N  
SOIDAL I N  NATURE AN0 INTERBEOOED WITH L 
IGHT  GRAY F I N E L Y  LAMINATEO S I L T Y  SANOST 
ONE 

F O A M  99 



- 

8 4 / 1 2 / 0 5  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 4 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTCE4003 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO - -  THICK.  I D  I D  LITHOLOGY 

* DENOTES MEASURED BCA 

SANDSTONE 

MUDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

DESCRIPTION 

FG.LT.GV.THNB 
WEATHERS ORANGE: APPEARS MASSIVE ( F A I N T  

BEDDING) :  TROUGH CROSS-BEDDING: V I T R A 1  
N BANDS UP TO 3 . 0  c m  WIDE AND 0 . 5  m  LON 
G NEAR BASE 

DK. GY - .~ 
S I L T Y :  DISCONTINUOUS: MINOR SOFT SEOIME 
NT DEFORMATION 

MG.M.GY.MAS 
L IMONITE  STAINED:  ABUNDANT PLANT D E B R I S  
: PLANAR CROSS-BEDS WITH TRUNCATION ANG 
LE OF 3 0  DEGREES: EOUIGRANULAR: S I L I C I F  
I E D  

CAR8.MG.DK.GY 
UNCEMENTED: HIGHLY WEATHERED: V I T R A I N  L 
AMINAE UP l o  0 . 5  c m  

MG.M.GY 
ABUNDANT PLANT DEBRIS  UP TO 5 . 0  c m  LONG 
; EQUIGRANULAR: S I L I C I F I E D :  PLANAR CROS 
S-BEDDED WHICH BECAME TROUGH CROSS-BEDS 

TOWARDS TOP 

7 

- 
F O R M  9999 



DEPTH 

5 0 . 0 0  

5 0 . 7 5  

5 5 . 0 8  

5 8 . 2 0  

5 9 . 3 6  

6 1 . 2 1  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 5 

PROJECT: KPN BLOCK: SN DATA SOURCE: OTCB4003 

DEPTH INTRVAL  
TO THICK.  

5 0 . 7 5  0 . 7 5  

* DENOTES MEASURED BCA 
NEWPAGE 

SAMP. SEAM 
I D  I D  -- LITHOLOGY 

SANDSTONE 

SANDSTONE 

SANDSTONE 

MUDSTDNE 

COAL 

MUOSTONE 

DESCRIPT ION 

MG.LT.GY 

L IMONITE  WEATHERING: C O A L I F I E O  PLANTS U 
P TO 2 . 0  c m  WITH CALCITE  I N F I L L  NEAR TO 

MG.M.GY 
L IMONITE  STAINED:  INTERBEDDED WITH ME01 
UM GRAY MUDDY SILTSTONE; PLANAR SUB-PAR 
ALLEL CONTACT WITH LOWER U N I T  

CARB. ELK 
MINOR COALV PARTINGS 

C - 2 . 8 L K  

M.GY 
1-3  c m  BEDDING: CONTAINS FERNS: S I L T Y  



.............................. .............................. GULF CANADA RESOURCES INC. ........................... 

- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - KPNSSOTC84004 

- H  I S T O R Y -  

START DATE - 08/22/84 
END DATE - 08/22/84 

CONTRACTOR - 
GEOLOGIST - SAVOIE 

REMARKS - 

PROVINCE - BC 
ELEVATION - 1875.00 

LlCENCE/LEASE NUMBER - 

LENGTH - 0.00 

SlZE WIDTH - 0.0 
SlZE HEIGHT - 0.0 

ROOF STRl K E  - 0 
ROOF DIP - 0 
ROOF DIR - 

DATE - 12/03/84 

OPERATOR - GCRl 
SURVEYOR - 

ZONE - 9 
NORTHING - 6349995.00 

EASTING - 501325.00 
7756 

LATITUDE - 571741 
LONGITUDE - 1285841 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 0.0 
AZIMUTH- 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR Dl R - 



DEPTH 
FROM 

0.00 

1 .oo 

1 3 . 8 0  

1 5 . 2 0  

1 5 . 8 0  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 

PROJECT: KPN BLOCK: SS DATA SOURCE: 0 T C 8 4 0 0 4  

DEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I 0  I 0  LITHOLOGY 

1 . 0 0  1 . 0 0  COAL 

1 3 . 8 0  1 2 . 8 0  SANDSTONE 

1 5 . 2 0  1 . 4 0  SANDSTONE 

1 5 . 8 0  0 . 6 0  SILTSTONE 

1 9 . 6 0  3 . 8 0  SILTSTONE 

DESCRIPT ION 

0K.GV 
TOP OF SECTION: TRUE THICKNESS UNKNOWN 
DUE TO AMOUNT OF OVERBURDEN 

MG.GY.MAS.XBDG 
WEATHEREO; LOW ANGLE LARGE SCALE PLANAR 

CROSS BEDS; POLVMICT IC  S IL ICEOUS:  WELL 
CEMENTED; PLANT FRAGMENTS: IRON STAINE 

0; MINOR B IFURCATING R I P P L E S  

SLTY.FG.GY.LAM 
INTERBEDDED SANOSTONE AND SILTSTONE;  S I  
LTSTONE I S  WEATHEREO AND SHOWS CONCH010 
AL FRACTURES; THE SANDSTONE I S  BRIGHT 0 
RANGE WEATHERING: MINOR B IVALVES 

DK . GY 
BRIGHT ORANGE WEATHERING; MINOR B I V A L V E  
S :  F I N E L Y  LAMINATED: GRADATIONAL CONTAC 
T 

0K.GV 
WEATHERED: CONCHOIOAL FRACTURE: NODULAR 
: MINOR F I N E  GRAINED SANOSTONE INCREAS l  
NO I N  ABUNDANCE UPWARDS; ORANGE WEATHER 
I N G  SANOSTONE CONTAINS ABUNDANT B I V A L V E  
s 

* DENOTES MEASURED BCA 

FOAM 99 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84004  

PAGE 2 

D E P r H  DEPTH INTRVAL SAMP. SEAM 
FROM TO THICK.  I 0  I D  ' LITHOLOGY 

SANDSTONE 

SANOSTONE 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SANDSTONE 

DESCRIPTION 

WEATHERED; IRON S T A I N I N G :  MINOR QUARTZ 
VEINING:  

FG.GY.XBOG 
WEATHERED; B I V A L V E  SHELL HASH 0 . 1 - B C M  A 
VERAGING 1-2CM; MOSTLY CONCAVE DOWN; TO 
PS UP; RARE BELEMNITES; CROSS BEDDING P 
LANAR 

FG.GY 
SAME AS  e o r r o M  SANOSTONE; SOME COARSER 
GRAINED DISCONTINUOUS PATCHES; PLANT FR 
AGMENTS NEAR THE TOP 

DK.  GY 
WEATHERED; BRIGHT ORANGE; SHARP CONTACT 
s 

VFQ.DK.GY 
WEATHEREO ORANGE; F I N E L Y  LAMINATED; WEL 
L CEMENTED: SHARP PLANAR CONTACT 

MG.GY 
WEATHEREO BROWN-ORANGE; FERRUGINOUS FLE 
CKS; DISCONTINUOUS IRON S T A I N I N G ;  SHEAR 
ED; BLOCKY FRACTURE; NODULAR I N  PLACES 

DENOTES MEASURED BCA 

F O R M  99' 



DEPTH 
FnoM 

* 90 3 0 . 3 0  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 3 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84004  

DEPTH INTRVAL  SIMP.  SEAM 
TO THICK.  I D  I D  LITHOLOGY OESCRIPTION 

SANDSTONE FG. L T  .GY 
SHARP UPPER CONTACT: INTERBEDDED SANOST 
ONE AN0 SILTSTDNE:  SILTSTONE I S  WEATHER 
ED WITH PLANT DEBRIS  AN0 CONTAINS D ISCO 
NTINUOUS SAND LENSES: SANDSTONE I S  POLY 
M I C T I C  AN0 IRON STAINED WITH MINOR B I V A  
LVES: NEAR THE CORE OF AN A N T I C L I N E  

* DENOTES MEASURED BCA 
NEWPAGE 



- D A T A  S O U R C E  S U N N A R Y -  

OATA SOURCE - KPNSSOTC84005 

- H  I S T O R Y -  

START DATE - 08/27/84 
END DATE - 08/27/84 

CONTRACTOR - 
GEOLOGIST - NCKENZIE 

REMARKS - 

LICENCE/LEASE NUMBER - 

LENGTH - 0.00 

SlZE WIDTH - 0.0 
SlZE HEIGHT - 0.0 

ROOF STRIKE - 0 
ROOF DIP - 0 
ROOF DIR - 
a** NOTE *** 0 IN0 I CATES NO VALUE 

DATE - 12/03/84 

OPERATOR - GCRl 
SURVEYOR - 

ZONE - 9 
NORTHING - 6355000.00 

EASTING - 510000.00 

LATITUOE - 572023 
LONGITUDE - 1285002 

INCLINATION - 0.0 
AZIMUTH - 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR DIR - 



8 4 /  1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005 

PAGE 2 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - - T H I C K .  10 I D  LITHOLOGY 

SANOSTONE 

SANDSTONE 

SANOSTONE 

SANOSTONE 

COVERED 

SANOSTONE 

MUOSTONE 

SANDSTONE 

DESCRIPT ION 

MG 
HEMATITE STAINED 

MG 
POLYMICT IC ;  30% OF GRAINS HEMATITE S T A I  
NED 

FG.M.GY 
F A I R L Y  WELL CEMENTED; BLOCKY WEATHERING 

MG.M.GY 
WEATHERS TAN; POORLY CEMENTED: MINOR CA 
RBONACEOUS FRAGMENTS 

F G M G V  . - . . . . . 
POLYMICT IC :  5 0 %  GRAINS HEMATITE STAINEO 
: WEATHERS ORANGE BROWN 

CARE 
HIGHLY WEATHERED 

VFG.LT.GY 
HEMATITE STAINEO: WEATHERS BUFF: STRONG 

F I S S I L I T Y  

* DENOTES MEASURED BCA 



8 4 / 9 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - - - THICK.  I D  I 0  LITHOLOGY DESCRIPT ION 

DENOTES MEASURED ECA 

1 0 . 0 0  COVERED 

CONGLOMERATE BARELY MATRIX SUPPORTED: CLASTS M A X I M I U  
M 3CM A A X I S  LENGTH AVERAGING 3MM; SUER 
OUNOED: SANDIER AT THE TOP; F I N E  GRAINE 
0 SANDSTONE MATRIX;  POORLY SORTED: HEMA 
T I T E  STAINED 

MUOSTONE CARE 
MINOR COAL FLOAT AN0 PLANT FRAGMENTS 

7 .00  COVERED 

SANOSTONE MG.DK.GY.MAS 
F I N E L Y  LAMINATED; WEATHERS GREY BROWN 

2 . 5 0  SANDSTONE F G . 0 K . W  
WEATHERS TAN; MASSIVE:  MINOR CARBONACEO 
US FRAGMENTS 

2 . 5 0  COVERED 

I F O R M  99 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 3 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005 

COVEREO 

SHALE 

COVERED 

MUOSTONE 

MUDSTONE 

COVERED 

MUDSTONE 

SANDSTONE 

COVEREO 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
FROM TO THICK.  I D  I D  LITHOLOGY 

DENOTES MEASURED BCA 

DESCRIPT ION 

M.GY 
WELL DEVELOPED F I S S I L I T Y ;  SAMPLE OTC840  

M.GY 
BUFF WEATHERING 

CARE 
MINOR COAL 

FG. L T .  GY 
WEATHERS DARK RED AND BRIGHT ORANGE: FA 
I R L Y  WELL CEMENTED 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005 

PAGE 4 

DEPTH DEPTH INTRVAL SIMP.  SEAM 
B S ~  ER ro THICK. ID ID LI THDLDGY DESCRIPTI_~N 

DENOTES MEASURED BCA 

- . . . .- - . - . . - . - . - . . - . . . - 
MORE STEEPLY D I P P I N G :  COARSENING UPWARD 
S CYCLE FROM A F I N E  GRAINED SANDSTONE T 
0 A SANDSTONE G R I T :  WEATHERS ORANGE BRO 

COVERED 

SANOSTONE FG.LT.GY.MAS 

COVERED 

SANOSTONE MG.LT.GY 
MORE RECESSIVE: INTERBEDDED WITH A 10CM 

MUOSTONE BAND: NOT WELL CEMENTED: MINO 
R CARBONACEOUS FRAGMENTS 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT:  K P N  BLOCK:  SS DATA SOURCE: O T C 8 4 0 0 5  

D E P T H  D E P T H  I N T R V A L  SAMP. SEAM 
@ FROM TO T H I C K .  10 I 0  L ITHOLOGY OESCRI  

DENOTES MEASURED BCA 

PAGE 5 

' I O N  

1 . 5 0  SANDSTONE M G . L T . G Y . M A S  
WELL SORTED; WEATHERS ORANGE RED; WELL 
CEMENTEO: LARGE TREE TRUNKS 

CONGLOMERATE BARELY M A T R I X  SUPPORTED: OARK GREY WEAT 
HERING:  C L A S T S  F A I R L Y  CONSTANT AT 2CM A 

A X I S  LENGTH: V F G  SANOSTONE M A T R I X :  LOC 
A L  H E M A T I T E  S T A I N I N G  

SANOSTONE FG.LT.GY.MAS 
WEATHERS OARK RED: WELL CEMENTEO: HEMAT 
I T E  S T A I N I N G :  MINOR CARBONACEOUS FRAGME 
N T  S 

CONGLOMERATE SUB-ROUNDED C L A S T S  RANGING FROM M A T R I X  
TO CLAST SUPPORT: MOSTLY M A T R I X  SUPPORT 
: MOSTLY GREY AND GREEN CHERT 

SANOSTONE FG.M.GY 
I N T E N S E  B R E C C I A T I O N  AN0 I N F I L L  OF FRACT 
URES 

6.00 COVERED 

CONGLOMERATE M A T R I X  SUPPORT: MAXIMUM A A X I S  C L A S T  S I  
ZE OF 4CM: F I N E  G R A I N E D  SANOSTONE M A T R l  
X: MOSTLY GREY CHERT CLASTS:  ABUNDANT L 
ARGE BRANCH FRAGMENTS AT THE TOP 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 6 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
a FRoM TO THICK.  I D  1 0  LITHOLOGY DESCRIPTION 

SANOSTONE FG.M.GY 
EOUIGRANULAR; WEATHERS RE0 

CONGLOMERATE BARELY MATRIX SUPPORTED; SUB-ROUNOEO TO 
ROUNDED CLASTS: AVERAGE A A X I S  LENGTH 

2.5CM: MAXIMUM IOCM; 50% DARK CHERT 

SANOSTONE FG.M.GY 
WEATHERS GREY BROWN; F A I N T L Y  LAMINATED; 

OCCASIONAL 20CM BANDS OF HEMATITE S T A I  
NED SILTSTONE TO F I N E  GRAINED SANOSTONE 
; NODULAR 

MUDSTONE CARB 
WEATHERED; MINOR COAL I N  <5CM BANDS: SA 
MPLE OTC84005D 

SANOSTONE FG.LT.GY.XBOG 
WEATHERS DARK RED: HEMATITE STAINED;  I N  
TERBEDDEO WITH 20CM BEDS OF HEMATITE ST 
AINEO ARGILLACEOUS SILTSTONE: F I N E L Y  L A  
MINATED 

I 
DENOTES MEASURED BCA 

F O A M  99 



PROJECT:  K P N  BLOCK SS DATA SOURCE: O T C 8 4 0 0 5  

8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG PAGE 7 

D E P T H  D E P T H  I N T R V A L  SAMP. SEAM 
FROM TO T H I C K .  I D  I D  L ITHOLOGY D E S C R I P T I O N  

CONGLOMERATE XBDG 
BARELY M A T R I X  SUPPORTED; SUB-ROUNDED C L  
ASTS;  WIDE RANGE OF C L A S T  S I Z E S  FROM 0. 
5 TO >4CM; F I N E  TO MED G R A I N E D  SANOSTON 
E M A T R I X ;  EOUAL AMOUNTS OF GREY GREEN A 
ND W H I T E  CHERT; SOME 30CM SANDSTONE 8 E D  
5 ;  SHALLOW CHANNELS 

COVEREO 

SANDSTONE FQ 
H E M A T I T E  S T A I N E O ;  S H E L L S  B O T H  FRAGMENTE 
D AND WHOLE 

COVEREO 

SANDSTONE S L T V . F G . L T . G Y  
H E M A T I T E  S T A I N E O ;  4CM PELECYPOOS, I N T A C  
T CONVEX U P  

SANDSTONE VFG.M.GY 

* DENOTES MEASURED BCA 

F O R M  99' 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005  

OEPTH OEPTH INTRVAL  S I M P .  SEAM 
BCA FROM TO - - -  THICK.  I D  I D  LITHOLOGY 

MUOSTONE 

SANOSTONE 

SANOSTONE 

SANDSTONE 

SILTSTONE 

SANOSTONE 

MUOSTONE 

MUOSTONE 

MUOSTONE 

PAGE 8 

DESCRIPTION 

SLTY.0K.GY 
OCCASIONAL HEMATITE S T A I N I N G  

FG.LT.GY 
MINOR WOODY DEBRIS  ON BEDDING PLANE 

VFG 
HEMATITE STAINEO 

FG 
WELL CEMENTED: WEATHERS GREY BROWN: F I N  
ELY LAMINATED 

HEMATITE STAINED:  WEATHERS ORANGE: MINO 
R F I N E  LAMINATIONS 

SLTY .VFG 
APPEARS NODULAR I N  PLACES; WEATHERS ORA 
NGE RE0 

SLTY.GY.MAS 
HEMATITE STAINED 

SLTY 
HEMATITE STAINEO: NODULAR: ORANGE 

ARGILLACEOUS 

DENOTES MEASURED BCA 

F O R M  99 



84 /12 /06  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 9 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
B c n F n o M r o  T H I C K .  I D  I D  

9 0  272.12 272.52 0 . 4 0  

r 9 0  272 .52  285.52 13 .00  

9 0  285 .52  285.82 0 . 3 0  

9 0  285 .82  286.82 1 .00  

* 9 0  286.82 286.92 0 . 1 0  

9 0  286 .92  293.92 7 . 0 0  

* 9 0  293 .92  294.02 0 . 1 0  

9 0  294.02 297.02 3 . 0 0  

* 9 0  297 .02  297 .52  0 .50  

9 0  297 .52  297.82 0 . 3 0  

4 9 0  297.82 300 .32  2 .50  

DENOTES MEASURED BCA 

L I THOLOGV 

SANDSTONE 

COVERED 

MUOSTONE 

MUOSTONE 

MUDSTONE 

COVERED 

MUDSTONE 

COVERED 

MUOSTONE 

MUDSTONE 

COVERED 

DESCRIPT ION 

FG 
MINOR HEMATITE S T A I N I N G  5CM THICK 

SLTY 
HEMATITE STAINED: ORANGE; NODULAR 

SLTY.DK.GY 
ORANGE WEATHERING 

SLTV 
HEMATITE STAINED:  ORANGE: NODULAR 

SLTV 
HEMATITE STAINED:  ORANGE: NODULAR 

SLTV.DK.GY 
WEATHERS ORANGE 

SLTY 
HEMATITE STAINED:  ORANGE: NODULAR 



84 /12 /06  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: O T C 8 4 W 5  

DEPTH DEPTH INTRVAL SAMP. SEAM 
ECA FROM TO - - -  THICK.  I D  I D  L l  THOLOGY 

* DENOTES MEASURED BCA 

MUDSTONE 

COVERED 

MUOSTONE 

COVERED 

MUDSTONE 

COVERED 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

PAGE 1 0  

DESCRIPT ION 

SLTY.DK.GY 
WEATHERS ORANGE 

SLTY.DK.GY 
WEATHERS ORANGE 

SLTY.DK.GY 
CARBONACEOUS PLANT DEBRIS :  WEATHERS ORA 
NGE RED: HEMATITE STAINED 

MG.MAS 
WELL INDURATED; MINOR HEMATITE S T A l N I N G  

VFG 
F I N E L Y  LAMINATED: WOOD FRAGMENTS ON BED 
D I N G  PLANE 

FG.LT.GY.MAS 
MINOR BURROWING: WEATHERS P I N K  



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  

PROJECT: KPN BLOCK: 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - - - T H I C K .  I 0  I 0  

9 0  3 2 8 . 5 7  3 2 9 . 5 7  1 . 0 0  

* 9 0  3 2 9 . 5 7  3 3 0 . 5 7  1 .OO 

* DENOTES MEASURED BCA 

- COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 t 

SS DATA SOURCE: OTC84005 

LITHOLOGY DESCRIPT ION 

COVEREO 

SANOSTONE LT.GY.MAS 

COVEREO 

SILTSTONE F I N E L Y  LAMINATED: PLANAR CROSS L A M I N A T I  
ONS: HEMATITE STAINED 

COVERED 

SANOSTONE MG.LT.GY 
MOTTLEO: HEMATITE S T A I N I N G  ON 10% OF TH 
E GRAINS: MINOR CONGLOMERATE LENSES: PE 
BBLY AT THE TOP 

CONGLOMERATE CLAST SUPPORTEO; MAXIMUM A A X I S  LENGTH 
OF 1CM: SPHERICAL CLATS; MATRIX MEDIUM 
GRAINED SANOSTONE: 5 0  % L I G H T  AN0 50% D 
ARK CHERTS; MATRIX SUPPORTEO TOWARDS TH 
E TOP; WOODY FRAGMENTS 

SANOSTONE MG.LT.GY 
MOTTLEO; HEMATITE S T A I N I N G  ON 10% OF TH 
E GRAINS; MINOR CONGLOMERATE LENSES: PE 
8BLY AT THE TOP 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT:  K P N  BLOCK:  S S  DATA SOURCE: O T C 8 4 0 0 5  

PAGE 12 

OEPTH OEPTH I N T R V A L  SAMP. SEAM 
T H I C K .  I 0  I 0  acn my- TO -- - - LITHOLOGY -- D E S C R I P T I O N  

MUDSTDNE SLTY.M.GY 
WEATHERS GREY BROWN; H I G H L Y  WEATHERED 

3.W SANDSTONE FG.MAS 

6.00 COVERED 

IMMATURE; WEATHERS GREY BROWN; MODERATE 
H E M A T I T E  S T A I N I N G  

SANDSTONE FG.DK.GY 
WEATHERS ORANGE BROWN: MINOR H E M A T I T E  S 
T A I N I N G ;  EQUIGRANULAR; F A I R L Y  WELL CEME 
NTED;  SMALL SCALE BLDCKY FRACTURE: F I N E  

TO MEDIUM G R A I N E D  

CONGLOMERATE M A T R I X  SUPPORT; C L A S T S  FROM < 0 . 5  TO 4CM 
A A X I S  LENGTH; SUBROUNDED; MOSTLY DARK 
CHERT; LARGE TREE FRAGMENTS I N  S A N D I E R  
PORTIONS 

MUDSTONE SLTY.OK.GY 
F I N E L Y  L A M I N A T E D  

SANDSTONE MG.LT.GY 
P O L Y M I C T I C :  1 0 - 1 5 %  G R A I N S  H E M A T I T E  S T A I  
NED 

DENOTES MEASURED BCA 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG PAGE 1 3  

PROJECT:  K P N  BLOCK:  SS DATA SOURCE: O T C 8 4 0 0 5  

OEPTH OEPTH I N T R V A L  SAMP. SEAM 
a TO T H I C K .  I 0  I D  L l  THOLOGY 

* DENOTES MEASURED BCA 

MUOSTONE 

SANOSTONE 

SANOSTONE 

MUDSTONE 

SANOSTONE 

SHALE 

COVERED 

SANOSTONE 

D E S C R I P T I O N  

SLTY . M.  GY 
F I N E L Y  LAMINATED;  H E M A T I T E  S T A I N E D  

FG.LT.GY.MAS 
MINOR S I L T S T O N E  I N T E R B E D S  

V F G . L T . G Y . M A S  
H E M A T I T E  S T A I N E O :  WEATHERS L I G H T  BROWN 

OK. GV 
NO F I S S I L I T Y  

SLTY.FG 
MINOR H E M A T I T E  S T A I N I N G  

DK.GY 
WELL DEVELOPED F I S S I L I T Y :  H I G H L Y  WEATHE 
RED: MINOR 40CM BANOS OF S I L T S T O N E :  S I L  
TIER TOWARDS THE TOP; SAMPLE O T C 8 4 0 0 5 C  

MG.LT.GY.MAS 
MINOR 1 0 - 1 5 C M  S I L T S T O N E  BANOS: H E M A T I T E  

S T A I N E O :  MINOR R I P  U P  C L A S T S  



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - D E S C R I P T I V E  LOG 

PROJECT: K P N  BLOCK:  SS DATA SOURCE: O T C 8 4 0 0 5  

OEPTH OEPTH I N T R V A L  
FROM TO T H I C K .  

DENOTES MEASURED BCA 

SAMP. SEAM 
I 0  I 0  -- L l THOLOGY 

SANDSTONE 

SANOSTONE 

MUOSTONE 

SANOSTONE 

S I L T S T O N E  

SANOSTONE 

SHALE 

PAGE 14 

D E S C R I P T I O N  - 
FG.M.GY 
ARGILLACEOUS 

F G  
COARSENING UPWARDS SEOUENCE FROM A R G I L L  
ACEOUS TO F I N E  G R A I N E D  SANOSTONE 

SLTY .M.GY 
MINOR H E M A T I T E  S T A I N ;  2 - 3 0 0 4  COARSENING 

UPWARDS SEOUENCES FROM S I L T Y  MUOSTONE 
TO MUDDY S I L T S T O N E  

FG.M.GY 
H E M A T I T E  S T A I N E D  

M.GY 
SANDY; ARGILLACEOUS 

FG.M.GY 
H E M A T I T E  S T A I N E O ;  UNDULATORY B E D D I N G  AR 
OUNO 3MM T H I C K  

SLTY 
INTERBEOOEO S I L T S T O N E  AND SHALE;  WAVY L 
A M I N A T I O N S ;  SHALE I S  DARK GREY AN0 HEMA 
T I T E  S T A I N E O ;  S I L T S T O N E  I S  MORE M A S S I V E  

AN0 L I G H T  GREY WEATHERING; SAMPLE OTC8 
4 0 0 5 8  



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 5  

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - -- - THICK.  I D  I D  LITHOLOGY 

* 9 0  4 6 8 . 1 2  4 6 8 . 1 5  0 . 0 3  QUARTZ 

9 0  4 6 8 . 1 5  4 6 8 . 7 0  0 . 5 5  SANDSTONE 

SANDSTONE 

MUOSTONE 

* 9 0  4 7 1 . 0 5  4 7 1 . 9 5  0 . 9 0  MUOSTONE 

* 9 0  4 7 1 . 9 5  4 7 5 . 9 5  4 . 0 0  MUDSTONE 

* DENOTES MEASURED BCA 

DESCRIPT ION 

OUARTZ V E I N  

SLTY.VFG.0K.GY 
INTERLAMINATED SANDSTONE AND MUDDY S I L T  
STONE; LOW ANGLE CROSS S T R A T I F I C A T I O N ;  
SANDSTONE WEATHERS BUFF: SILTSTONE WEAT 
HERS DARK GREY 

SLTY . VFG 
B I O C L A S T I C  FRAGMENTS: TOP CONTACT I S  SU 
BPARALLEL AND DISCONTINUOUS 

OK. GY . MAS 
5-BCM BEDS: CONCHOIDAL FRACTURE; INTERB 
EOOED W I T H  S I L T Y  MUDSTONE: MINOR HEMATI  
TE STA IN ING:  MINOR FRAGMENTED BIOCLASTS 

SLTY 
MINOR FRAGMENTED BIOCLASTS:  INTERBEDDED 

WITH VERV F I N E  GRAINED SANDSTONE; F I N E  
LV LAMINATED: 5 - t 0 C M  BEDS: LOW ANGLE P L  
ANAR CROSS S T R A T I F I C A T I O N  

SLTY.M.GY 
COARSENS UPWARDS TO A MUDDY SILTSTONE:  
MINOR HEMATITE S T A I N I N G  



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005 

DEPTH DEPTH INTRVAL SAMP. SEAM 
THICK.  I D  I D  E!! E!cI!- I!?-- -- - - L I THOLDGY 

* DENOTES MEASURED BCA 

MUDSTONE 

MUOSTONE 

SANDSTONE 

SANOSTONE 

SILTSTONE 

SANDSTONE 

SANOSTONE 

PAGE 16 

DESCRIPT ION 

SLTY .MAS 
MINOR HEMATITE STA IN ING;  SHELL FRAGMENT 
S AND COLUMNAR FRAGMENTS MOSTLY INTACT:  

HORIZONTAL BURROWS(7) 

SLTY 
I N  PLACE B IVALVES CONVEX UPWARDS 

FG.DK.GY.MAS 
WEATHERS DARK GREY BROWN: WELL CEMENTED 
; 5% OF GRAINS HEMATITE STA INED 

MG. BF 
COLUMNAR BIOCLASTS WITH BELEMNITES AN0 
SHELL FRAGMENTS 

WELL S I L I C I F I E D ;  ONE BELEMNITE 1.5CM CR 
OSS SECTIONAL DIAMETER: ARGILLACEOUS 

VFG.MAS 
VARIETY OF FRAGMENTED BIOCLASTS I N C L U O I  
NG PELECYPODS COLUMNAR BIOCLASTS AN0 8 1  
VIILVES 

FG.LT.GY.MAS 
WEATHERS GREY BROWN: WELL INDURATED: EO 
UIGRANULAR; ARGILLACEOUS 



8 4 /  1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 7  

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005  

DEPTH DEPTH INTRVAL SIMP.  SEAM 
FROM TO T H I C K .  I D  10 

' DENOTES MEASURED BCA 

LITHOLOGY 

COVERED 

SANDSTONE 

SANDSTONE 

SANDSTONE 

MUOSTONE 

SILTSTONE 

SANDSTONE 

MUDSTDNE 

DESCRIPT ION 

MG. MAS 

SOMEWHdT MASSIVE: EOUIGRANULAR: HEMATIT 
E STAINED MATRIX 

FG. BF 
POLYMICTIC:  10% GRAINS HEMATITE STAINED 
: WELL CEMENTED 

SLTY 
MODERATE BIOTURBATION WITH 1CM HDRIZONT 
AL AND VERTICAL BURROWS 

M.GY 
RECESSIVE: ARGILLACEOUS 

FG.LT.GY 
WEATHERS BUFF: MINOR 1-7CM HEMATITE STA 
INED BANDS 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84005  

PAGE 1 8  

DEPTH DEPTH INTRVAL SAMP. SEAM 
FROM TO THICK.  I D  I D  LITHDLOGV 

OUARTZ 

MUDSTDNE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SILTSTONE 

MUDSTONE 

DESCRIPTION 

QUARTZ V E I N  

SLTY.M.GY.MAS 
WELL INDURATED 

VFG.MAS 
HEMATITE STAINED 

FG.M.GY.MAS 
BECOMES MEDIUM GRAINED UPWARDS; WEATHER 
S BUFF; PDLYMICT IC ;  WELL CEMENTED; 5% G 
RAINS HEMATITE STAINED;  LOW ANGLE CROSS 

S T R A T I F I C A T I O N  

ARGILLACEOUS: COARSENS UPWARD TO A F I N E  
GRAINED SANDSTONE I N  3 -30CM CYCLES: A 

1CM WHlTE BAND OF CALCAREOUS D E B R I S ( 7 )  

SLTY.OK.GY.MAS 
INTERBEDDED WITH VERY F I N E  GRAINED SAND 
STONE: PDLYMICT IC :  HEMATITE STAINED:  WA 

DENOTES MEASURED BCA 
NEWPAGE 



- D A T A  S O U R C E  S U M M A R Y -  

DATA SOURCE - KPNSSOTC84006 DATE - 12/03/84 

START DATE - 07/24/84 
END DATE - 07/24/84 

CONTRACTOR - 
GEOLOGIST - DAKlN 

OPERATOR - GCRl 
SURVEYOR - 

REMARKS - OUTFITTERS GATE 

PROVINCE - BC ZONE - 9 
ELEVATION - 1188.00 NORTHING - 6345000.00 

EASTING - 505000.00 
LlCENCE/LEASE NUMBER - 7 170 

LATITUDE - 571500 
LONGITUDE - 1285502 

LENGTH - 0.00 

SIZE WIDTH - 0.0 
SIZE HEIGHT - 0.0 

ROOF STRIKE - 0 
ROOF DIP - 0 
ROOF DIR - 

*** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 0.0 
AZIMUTH - 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR DIR - 



84/  1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84006  

DEPTH DEPTH INTRVAL  SAMP. SEAM 
BCA FROM TO - - - THICK.  I D  I D  LITHOLOGY DESCRIPT ION 

90 0.00 1 2 . 4 6  1 2 . 4 6  SANDSTONE SLTV . GV 
INTERBEDDED SANDSTDNE AND SILTSTONE;  SA 
NDSTONE I S  POLYMICT AND HEMATITE STA INE 
D; SILTSTONE I S  BLACK AND COMPETANT; M I  
NOR C O A L I F I E D  PLANT MATERIAL;  R IPPLES;  
FLASER BEDDING: SHALE R I P  UP CLASTS; CR 
UDE CUS; MINOR SS LENSES AT THE BASE 

SHALE 

SHALE 

SANDSTONE 

SHALE 

DENOTES MEASURED BCA 

SILTSTONE 

SHALE 

SILTSTONE 

SHALE 

SSY.DK.GV 
MINOR SANDSTONE LENSES AT THE BASE 

FLASER BEDDING AND SHALE R I P  UP CLASTS; 
SHALEV 

FLASER BEDDING: SHALEY 

MINOR FLASER BEDDING: SHALEY 

ssv 
MINOR SANDSTDNE LENSES 



8 4 /  1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84006  

PAGE 2 

DEPTH DEPTH INTRVAL  SAMP. SEAM 
B A  E M  TO THICK.  I D  I D  LITHOLOGY 

SILTSTDNE 

SHALE 

SHALE 

COAL S P O I L  

SANDSTONE 

SHALE 

SILTSTONE 

COVERED 

DESCRIPT ION 

DK.GV 
WEATHERS ORANGE-BROWN: NODULAR: RESISTA 
NT: CONCHOIOAL FRACTURE 

SSY 
INTERBEDDED SHALE AN0 F I N E  GRAINEO SAND 
STONE: THE SHALE I S  DARK GREY WEATHERIN 
G WITH CONCHOIDAL FRACTURES: THE SANDST 
ONE I S  F I N E L Y  LAMINATE0 AN0 INCREASES I 
N ABUNDANCE UPWARDS 

SOFT: SOME HEMATITE S T A I N I N G :  TH INLY  BE 
DOED; SOME YELLOW (SULPHUR?) S T A I N I N G :  
ABUNDANT SMALL B I V A L V E S  NEAR THE BASE 

INTERVAL TRENCHEO: SEE TRC82039  

FG.GY 
MINOR HEMATITE S T A I N I N G  

BLK  

DK. GY 
NODULAR: ORANGE WEATHERING 

DENOTES MEASURED BCA 

FORM 99 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 3 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84006  

DEPTH 
FRoM 

r 90 4 9 . 6 7  

DEPTH lNTRVAL  SAMP. SEAM 
TO T H I C K .  I D  I D  LITHOLOGY 

5 7 . 6 7  8.00 SHALE ELK  
F I S S I L E :  VERY RECESSIVE: ABUNDANT COAL 
LAMINAE 

6 6 . 3 7  8 . 7 0  SHALE SLTY.DK.GV 
INTERBEDDED SHALE AND SILTSTONE:  THE SH 
ALE I S  PENCIL  CLEAVED: THE SILTSTONE I S  

SANDSTONE 

SANOSTONE 

SANOSTONE 

MG 
MASSIVE: RESISTANT: WELL CEMENTED: HEMA 
T I T E  STAINED:  POLYMICT IC  

5LTV.OK.GY 
WEATHERS YELLOW BROWN: SLIGHTLY CARBONA 
CEOUS 

FG 
INTEREEODEO F I N E  AND ME0 GRAINED SANDST 
ONE; BEDDING 10-2OCM: NOT WELL CEMENTED 
: GREY WEATHERING 

COVERED 

* DENOTES MEASURED BCA 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - OESCRIPT IVE  LOG PAGE 4 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84006  

DEPTH DEPTH INTRVAL SAMP. SEAM 
FROM TO T H I C K .  I 0  I 0  LITHOLOGY DESCRIPT ION 

* 90  7 8 . 3 2  8 9 . 6 2  1 1 . 3 0  SANDSTONE MG.MAS 
WEATHERS BROWN-GREY: HEMATITE STAINED:  
POLYMICT IC ;  WELL CEMENTED 

FORM 9999 



- D A T A  S O U R C E  S U M M A R Y -  

OATA SOURCE - KPNSSOTC84007 

START DATE - 08/26/84 
END DATE - 08/26/84 

CONTRACTOR - 
GEOLOGIST - DAKIN/KONG 

DATE - 12/03/84 

OPERATOR - GCRl 
SURVEYOR - 

REMARKS - 

PROVINCE - BC ZONE - 9 
ELEVATION - 1550.00 NORTHING - 6352050.00 

EASTING - 502550.00 
L I C E N C E / L E A S E  NUMBER - 7387 

LATITUDE - 571848 
LONGITUDE - 1285728 

LENGTH - 0.00 

SlZE WIDTH - 0.0 
SlZE HEIGHT - 0.0 

ROOF STRl K E  - 0 
ROOF DIP - 0 
ROOF DIR - 

a** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 0.0 
AZIMUTH- 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR DIR - 



DEPTH 
FROM 

0.00 

6 . 1 0  

6 . 5 6  

8 . 6 6  

9 . 7 6  

12.60 

GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE I 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84007  

DEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I D  I 0  LITHOLOGY 

6 . 1 0  6 . 1 0  SANDSTONE 

6 . 5 6  0 . 4 6  SANDSTONE 

8 . 6 6  2 . 1 0  SANDSTONE 

DESCRIPT ION 

MG. EN  
MOTTLED: WEATHERS GREY BROWN; MASSIVE:  
R E S I S T I V E :  BLOCKY FRACTURE PERPENDICULA 
R TO BEDDING; MINOR CARBONACEOUS FRAGME 
NTS: SHARP LOWER CONTACT 

FG.GY 
F I N E  GRAINED SANDSTONE TO SILTSTONE:  BE 
DOING 1-SCMTHICK; FA INTLY  LAMINATED; MO 
RE RECESSIVE; GREY BROWN 

MG.GV 
INTERBEDOED WITH F INER GRAINED SANDSTON 
E:  SHARP INTERBED CONTACTS: BEDDING APP 
ROXIMATELY 7CM FOR MEDIUM SANDSTONE AND 

2 .5CM FOR THE F I N E  GRAINED SANDSTONE 

SANDSTONE 

COVERED 

SANOSTONE 

FG.BN 
BUFF-BROWN: RESISTANT:  HIGHLY CLEAVED: 
UNDULATORY BUT SHARP CONTACT 

SLTY.DK.GY 
INTERBEDOED SANDSTONE AND SILTSTONE;  FA 
I N T L Y  LAMINATED: SILTSTONE H IGHLY CLEAV 
EO: CONTACTS I N D I S T I N C T  

. DENOTES MEASURED BCA 



OEPTH 
FROM 

1 4 . 1 8  

2 2 . 8  1 

2 3 . 3 1  

2 3 . 4 5  

2 5 . 6 8  

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC.34007 

PAGE 2 

OEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I D  I 0  LITHOLOGY 

SILTSTONE 

SANOSTONE 

SILTSTONE 

SANOSTONE 

SANOSTONE 

DESCRIPT ION 

GY 
WEATHERS DARK GREY BROWN: H IGHLY CLEAVE 
D; SLIGHTLY NODULAR: LAMINATEO WITH SHA 
RP CONTACTS: SILTSTONE I S  MORE RESISTAN 
T 

MG. GY 
WEATHERS GREY BROWN; RESISTANT;  POLYMIC 
T I C :  MINOR B I V A L V E  IMPRINTS:  MINOR S I L T  
STONE INTERBEDS: MINOR CARBONACEOUS FRA 
GMENTS 

WEATHERS BROWN BUFF:  F A I N T L Y  LAMINATEO; 
RESISTANT:  BLOCKV FRACTURE 

FG.GY 
WEATHERS L I G H T  BUFF BROWN; MODERATELY R 
ESISTANT:  BLOCKY FRACTURE 

FG.0K.GY 
F I N E  GRAINED SANDSTONE TO SILTSTONE:  TH  
I N L Y  BEDDED; HIGHLY CLEAVED; WEATHERS B 
ROWN TO BUFF: MODERATELY RESISTANT;  M I N  
OR IRON S T A I N I N G  

DENOTES MEASURED BCA 

F O R M  99' 



84/  12/06 GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 3 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84007  

DEPTH DEPTH XNTRVAL SAMP. SEAM 
0 2  FnoM ro T H I C K .  I D  I D  LITHOLOGY 

r 9 0  2 5 . 3 2  2 6 . 2 1  0 . 8 9  SANDSTONE 

90 2 6 . 2 1  2 6 . 5 1  0 . 3 0  SILTSTONE 

DENOTES MEASURED BCA 

MUDSTONE 

COVERED 

MUDSTONE 

COAL S P O I L  

MUDSTONE 

FG.M.GY.MAS 
BUFF WEATHERED: BLOCKY FRACTURE; SL IGHT 
LY MORE R E S I S T I N T  THAN ABOVE; MINOR LAM 
I N A E  

DK. GY . MAS 
RESISTANT;  NDDULIR: WEATHERS LIGHT BROW 
N TO BUFF 

DK . GN 
CONTAINS SOME 2CM BANDS OF SILTSTONE:  H 
IGHLY CLEAVED: LAMINATED WITH SHARP CON 
TACTS: MODERATELY RECESSIVE 

GY 
POORLY CONSOLIDATED WITH MINOR INTERBED 
S OF SANDSTONE-SILTSTDNE: SHARP INTERBE 
0 CONTACTS: OBSCURE U N I T  CONTACT 

INTERVAL TRENCHED: SEE T R C 8 4 0 2 0  

OK. GY 
F I S S I L E :  H IGHLY CARBONACEOUS 



8 4 / 1 2 / 0 6  GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC84007 

OEPTH OEPTH INTRVAL SAMP. SEAM 
ro THICK.  I D  I D  -- LITHOLOGY 

* DENOTES MEASURED BCA 

SILTSTONE 

MUDSTONE 

SILTSTONE 

SILTSTONE 

MUDSTDNE 

MUOSTONE 

SILTSTON 

PAGE 4 

DESCRIPT ION 

OK. GY 
NOOULAR; WEATHERS ORANGE-BROWN: MINOR I 
NTERBEOS OF SOFT MUOSTONE 

DK. GY 
GREEN T I N T :  MINOR INTERBEDS OF ORANGE B 
ROWN WEATHERING NODULAR SILTSTONE 

0K.GY 
L IGHT BROWN WEATHERING: NOOULAR: RESIST  
ANT AN0 HARD 

-. . 
O L I V E  T I N T :  SOFT; RECESSIVE: POORLY CON 
SOLIOATEO; F I N E L Y  LAMINATEO 

L T .  BN  
O L I V E  T I N T ;  HIGHLY WEATHERED: POORLY CO 
NSOLIDATEO; SOFT; F A I N T L Y  LAMINATEO: I R  
REGULAR FRACTURE; SHARP CONTACT 

OK. GY 
WEATHERS YELLOW: IRREGULAR FRACTURE: M I  
NOR DISCONTINUOUS LENSES OF BLOCKY FRAC 
TURED SILTSTONE: WAVY LAMINATED 



DEPTH 
FROM 

61.40 

6 9 . 6 0  

70 .30  

7 5 . 9 5  

GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 5 

PROJECT: KPN BLOCK: SS DATA SOURCE: OTC.34007 

DEPTH INTRVAL SAMP. SEAM 
TO THICK.  I 0  10 LITHOLOGY 

6 9 . 6 0  8 . 2 0  MUOSTONE 

DESCRIPT ION 

NUMEROUS DISCONTINUOUS AND WAVY SANOSTO 
NE LENSES; TOPS UP; THE SANDSTONE I S  ME 
D TO F I N E  GRAINED: DARK RED BROWN 

SANDSTONE 

MUOSTONE 

8 4 . 1 5  8 . 2 0  MUOSTONE 

MG.GY .MAS 
RESISTANT;  WEATHERS YELLOW-BROWN; IRREG 
ULAR CONTACT BELOW 

OK. GY 
INTERLAMINATED SANDSTONE hND MUDSTONE; 
SANDSTONE CONTAINS NUMEROUS MUOSTONE OR 
APES; MINOR BIOTURBATION AN0 BURROWING 
(SCOLITHOS)  

0K.GY 
GREEN T I N T :  MINOR SMALL BEDS OF NODULAR 

SILSTONE (ZOCM); SOME PLANT FRAGMENTS 

* DENOTES MEASURED BCA 
NEWPAGE 



- D A T A  S O U R C E  S U M H A R Y -  

DATA SOURCE - KPNNROTC84008 

START DATE - 07/13/84 
END DATE - 07/13/84 

CONTRACTOR - 
GEOLOGIST - SWANBERGSON 

DATE - 12/03/84 

OPERATOR - GCRl 
SURVEYOR - 

REMARKS - 

PROVINCE - BC ZONE - 9 
ELEVATION - 1440.00 NORTHING - 6343100.00 

EASTING - 495300.00 
LlCENCE/LEASE NUMBER - 7520 

LATITUDE - 571358 
LONGITUDE - 1290440 

LENGTH - 0.00 

SlZE WIDTH - 0.0 
SlZE HEIGHT - 0.0 

ROOF STRIKE - 0 
ROOF DIP - 0 
ROOF DIR - 

a** NOTE *** 0 INDICATES NO VALUE 

INCLINATION - 0.0 
AZIHUTH- 0.0 

FLOOR STRIKE - 0 
FLOOR DIP - 0 
FLOOR DIR - 



BCA - 
* 9 0  

* 9 0  

* 90 

* 9 0  

9 0  

OEPTH 
FROM 

0.00 

0 . 5 0  

3 . 0 0  

6.00 

8 . 0 0  

GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 1 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTCB4008 

OEPTH INTRVAL  SAMP. SEAM 
TO THICK.  I D  I D  LITHOLOGY DESCRIPT ION 

CONRI OMERATE I T RV . . - - . . - .  
L I G H T  TO DARK: CLASTS BIMODAL c O . 5  AND 
<3CM AVG 2CM: RARE P I N K  CHERT AND ANGUL 
AR ORANGE WEATHERED DEBRIS:  MATRIX F I N E  

TO ME0 GRAINED SANOSTONE: TOP OF SECT1 
ON 

COVERED 

SANDSTONE PBLY.DK.GY 
5 - 1 0 %  PEBBLES: MATRIX I S  F I N E  GRAINED C 
LEAN SAND: FERRUGINOUS FLECKS: L I G H T  GR 
EY WEATHERING: GRADATIONAL CONTACT 

CONGLOMERATE LT.GY.XBOG - . -  -.- 
CLASTS <1CM A A X I S  LENGTH: DARK GREY AN 
0 WHITE CHERT: SUBROUNOEO: MODERATELY T 
0 WELL DEVELOPED CLEAVAGE: AVERAGE 30% 
CLAST CONTENT BUT VARIABLE FROM 1 0 - 5 0 %  

SANOSTONE FG.XBOG ~ ~ 

FERRUGINOUS FLECKS: CROSS BEDDING 30CM: 
WEATHERS TAN: POORLY CLEAVED: THICKLY 

BEDDED 

* DENOTES MEASURED BCA 



DEPTH 
a FRoM 

GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPT IVE  LOG PAGE 2 

PROJECT: KPN BLOCK: NR DATA SOURCE: OTC84008  

DEPTH INTRVAL SAMP. SEAM 
TO T H I C K .  I D  1 0  LITHOLOGY DESCRIPT ION 

SANDSTONE FG 
FERRUGlNOUS FLECKS; RARE S I L T Y  INTERBED 
S <1CM TH ICK:  PENETRATIVE CLEAVAGE: T H I  
CKLY BEDDED: RARE S I L T Y  MUD: DARK GREY 
CONCRETIONS 




