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1.0 INTRODUCTION 

1.1 General I n t r o d u c t i o n  

Horseshoe Ridge i s  centered  a t  l a t i t u d e  49" 57' N and long i tude  

114" 45' W, 25 km n o r t h e a s t  of Spawood, Br i t i sh  Columbia in t h e  Upper 

Elk Coal F ie ld .  It is w i t h i n  9.5 km of t h e  Canadian P a c i f i c  Rai l road  

i n  t h e  Elk V a l l e y .  (Enclosures  1 6 2) The l i c e n c e s  l i e  about midway 

between two major ope ra t ing  m e t a l l u r g i c a l  coking c o a l  p r o p e r t i e s ,  

Kaiser Resources Harmer Ridge 16 km t o  t h e  sou th  and Fording River  

Coal 's  open p i t  ope ra t ions  t o  t h e  north.  

Vehicular  access  i n t o  the  a r e a  i s  via a n  all-weather, g r a v e l  

base  road p r e s e n t l y  used by C N I  logging ope ra t ions  i n  t h e  area. 

A "Cent ra l  Block" a r e a  c o n s i s t s  of  s e v e r a l  explored u n i t s ,  

p r i n c i p a l  ones be ing  Line Creek Ridge, Horseshoe Ridge, and Ewin Pass. 

This r e p o r t  covers  p r imar i ly  Horseshoe Ridge and only b r i e f l y  mentions 

i t s  southern  ex tens ion  (Teepee lit.) 

Topographical ly ,  Horseshoe Ridge i s  of rugged r e l i e f ,  

wi th  e l e v a t i o n  d i f f e r e n t i a l s  of up t o  730 metres from t h e  narrow r i d g e  

c r e s t  t o  v a l l e y  f l o o r .  One major drainage,  Line Creek, d r a i n s  most 

of t h e  r e se rve  area from the w e s t  f l ank ;  sou th  Line Creek r e c e i v e s  

dra inage  from t h e  east s lope  and flows i n t o  Line Creek, which, i n  t u r n ,  

is t r i b u t a r y  t o  t h e  Fording River some 9.5 km w e s t .  

1.2 Summary 

Ten B.C. Coal Licences,  Group # 263 cover ing  2,203 ha. are 

he ld  by S h e l l  Canada Resources Limited ope ra t ed  by Crows Nest Resources 

Limited,  a wholly owned s u b s i d i a r y  of t h e  former. Table  1 l ists  t h e s e  

l i c e n c e s  and a l l  p e r t i n e n t  land  information,  Enclosure 2 shows t h e  

l o c a t i o n  of t h e  l i cences .  Of t h i s  t o t a l  4,452 ha. are u n d e r l a i n  by 

Kootenay Formation c o a l  bear ing  sequences. 
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The Horseshoe Ridge P r o j e c t  (S.E. Cent ra l  Block) which encompasses 

some 2,203 h e c t a r e s  i s  loca ted  near  t h e  south  end of the  Upper Elk 

Coa l f i e ld  (Crowsnest Coa l f i e ld ) .  Coal l i c e n c e s  a r e  he ld  by S h e l l  Canada 

Resources Limited and operated by i t  wholly owned s u b s i d i a r y ,  Crows Nest 

Resources Limited. 

The l i c e n c e s  a r e  loca t ed :  28 logging-road k i lometers  n o r t h e a s t  

of Sparwood, B r i t i s h  Columbia: 9.5 k i lome te r s ,  from t h e  e x i s t i n g  CP r a i l l i n e  

and CNRL's proposed c o a l  p r e p a r a t i o n  p l an t  a t  Line Creek. 

mine development a t  Horseshoe Ridge would form a l o g i c a l  ex tens ion  t o  

CNRL's Line Creek Ridge mine, now under cons t ruc t ion .  

An open p i t  

To d a t e ,  e x p l o r a t i o n  has included road bu i ld ing ,  d e t a i l e d  

f i e l d  mapping, backhoe t renching ,  a d i t  dr iving/sampling and d r i l l i n g  of 

25 ho le s  (5885 metres) .  Sur face  mineable r e se rves  of raw recoverable  

c o a l  have been c a l c u l a t e d  t o  be 39 m i l l i o n  tonnes a t  an average overburden 

r a t i o  of 7.8:l. "Underground/hydraulic" r e se rves  have not  been considered 

t o  date/because of l a c k  of s u f f i c i e n t  data.  

The lower Coal Bearing Member of t h e  Kootenay Formation i s  

p resen t  on Horseshoe Ridge and con ta ins  some 10 seams con ta in ing  a n  aggrega te  

th i ckness  of 45 metres. These seams have been c o r r e l a t e d  i n  accordance 

t o  seam des igna t ions  a t  Line Creek Ridge. 

An open p i t  development a t  Horseshoe Ridge would be loca ted  on 

the e a s t e r n  limb of the Fording River Syncline.  

c o a l  measures i s  55' t o  t h e  w e s t .  Mineab i l i t y  of Horseshoe Ridge i s  

somewhat complicated,  due t o  steep d i p s  and s t r u c t u r a l  d i s turbances .  

The o v e r a l l  d i p  of 

A southern  ex tens ion  of t h e  Horseshoe Ridge P r o j e c t ,  Teepee 

Mountain, has  had minimal exp lo ra t ion ,  a l though outcroppings of t h e  Basal  



Sandstone and coa l  bloom have been observed. This a r e a  could inc lude  

some of the  lowermost seams of t h e  Coal Bearing Member. 

The Horseshoe Ridge P r o j e c t  may con ta in  f u r t h e r  c o a l  r e se rves  

i n  i t s  unexplored wes tern  f lank .  

Fur ther  exp lo ra t ion  of Horseshoe Ridge should inc lude :  

0 d r i l l i n g  of f i v e  h o l e s  i n  t h e  e x i s t i n g  r e se rve  a rea  t o  

b r i n g  i t  t o  a p r e f e a s i b i l i t y  s tage .  

0 Driving/sampling of two o l d  and one new a d i t s  t o  enhance c o a l  

q u a l i t y  d a t a  

0 Deta i led  geo log ica l  mapping of t h e  lower western f l a n k  

0 D r i l l i n g  of s i x  diamond core  h o l e s  f o r  c o n t r o l  

i n  t h e  unexplored a rea .  

1.3 Summary of Previous  Work 

Work has  been conducted on Horseshoe Ridge by Crows Nest I n d u s t r i e s  

Limi ted /Shel l  Canada Resources L i m i t e d  and has  c o n s i s t e d  of :  

0 road c o n s t r u c t i o n  

0 a d i t  dr ivage/sampling 

0 rotary/diamond d r i l l i n g  

0 Topographic mapping 

0 f i e l d  geologic  mapping. 

1.3.1 1968 

Spar tan  A i r  Serv ices  photographed t h e  licence a r e a  and provided 

a i r  photos a t  s c a l e s  o f :  

0 1:24 000 

0 1:36 000 

Based on informat ion  obtained dur ing  geo log ica l  mapping, c ros s - sec t ions  

were drawn a t  a 1:4 800 sca l e .  



Four adits totalling 176.6 metres were driven into the 1/8 Seam 

ADIT NO. SEMI DESIGN DRIVEAGE (m) 

1 8 Lower 33.5 

2 8 Upper 66.4 

13 

14 

8 Upper 

8 Lower 

31.6 

45.1 

Adits were bulk sampled for the purpose of coal testing. 

1.3.2 1970 

Twelve rotary holes (3,079 metres) were drilled on the west 

face; 9 of which were concentrated in the southern half of the ridge. 

Main seams intersected were: (16, #7 and #8. 

Holes were TD'd in the #9 Sandstone; and where recovered, coal 

was sampled and analyzed. Geophysical logs, utilizing gamma ray and neutron 

tools were run in the holes. 

1.3.3 1978 

Three diamond core holes (totalling 619.51 metres) were drilled 

on the west face of the ridge. These holes cored #7 and #8 Seams through 

to the 119 Sandstone. One drill hole (HSR-D-101) drilled through to the 

seams mentioned above, and was not TD'd until the Basal Sandstone was 

encountered. Coal was sampled. BPB ran a geophysical l o g  suite on each 

hole which included the following: 

gamma ray 

density 

0 neturon-neutron 

caliper 
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Updated a e r i a l  photographs,  flown by Northwest Survey Limted, 

r e s u l t e d  i n :  

0 1 9 0  000 a i r  photos 

1:40 000 a i r  photos 

1:2 000 topographic  maps 

Surveying was conducted by S h e l l  personal .  

1.4 Summary of 1979 Work 

F i e l d  ope ra t ions  were c a r r i e d  out  by J e f f  Schlender and Jack 

Liv ings tone  of Crows Nest Resources Limited (CNRL). 

Explora t ion  included:  

d e t a i l e d  f i e l d  mapping (1 :5  000) 

geo log ica l  mapping of e x i s t i n g  road c u t s  

0 backhoe t renches  

diamond d r i l l i n g  

r o t a r y  d r i l l i n g  

a d i t  r e h a b i l i t i a t i o n  

The f i e l d  napping program concent ra ted  on d e l i n e a t i n g  and 

* des igna t ing  prominent sandstone u n i t s .  

Three diamond core  ho le s  (835 met res )  and seven r o t a r y  a i r  

ho le s  (1352 met res )  provided subsur face  d a t a  i n  1979. Coal seams encountered 

were sampled and s e n t  t o  CNRL l a b  i n  Fe rn ie ,  B r i t i s h  Columbia, f o r  analyses .  

Two a d i t s ,  (#13 Upper 8 Seam, #14 Lower 8 Seam) were cleaned 

and retimbered f o r  f u t u r e  sampling. 

Report on the  reclamation work has  been f i l e d  wi th  t h e  B.C. 

Pl inis t ry  of Energy, Mines and Petroleum Resources ( Inspec t ion  Branch) 

i n  Annual Reclamation Report ,  1979, Crows Nest Resources Limited. 
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L i s t  of Licences On Which 1979 Work was Actual ly  Performed 

Geological Mapping 

Surveys: Geodetic 

Road Construction and 
Upgrading 

Surface Work 

Underground Work 

Dr i l l ing  

Logging, Sampling 

Reclamation 

Other Work; Geological Report 

Licence Nos. 

295, 296 

295, 296, 299, 369 

295, 296 

295, 296 

29 6 

295, 296 

295, 296 

295, 296 

295, 296 
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2.0 GEOLOGY 

2.1 Regional S t r a t ig raphy  

The Kootenay Formation of Upper J u r a s s i c  - Lower Cretaceous 

age i s  t h e  coal-bear ing success ion  of south-eas te rn  B.C. It  is a t h i c k  

sequence of c l a s t i c  sediments r ep resen t ing  d e l t a  prograda t ion  over  

marine s h a l e s ,  s i l t s t o n e s  and sands tones  of t h e  J u r a s s i c  Fe rn ie  

Format ion. 

Deposi t ion w a s  i n i t i a t e d  by a n  epe i rogen ic  u p l i f t  of t h e  source  

a r e a  i n  e a r l y  phases of t h e  Columbia Orogeny in Late J u r a s s i c  time. The 

Kootenay s e c t i o n  th ickens  from east t o  w e s t ;  the source  of sediments 

being southwest and t h e  s h o r e l i n e  east and no r theas t .  I t s  th ickness  

w i t h i n  t h e  Upper Elk Coal F i e l d  ranges up t o  1100 m. 

This r e p o r t  fol lows t h e  s t r a t i g r a p h i c  nomenclaure of Gibson, 

1977. The Kootenay Fm. can be subdivided i n t o  t h r e e  main u n i t s  (Table  2). 

A b a s a l ,  c l i f f - forming  "Basal Sandstone" i s  composed predominently 

of sandstones wi th  minor s i l t s t o n e s  and shales. It is a prograding 

sequence of d e l t a  f r o n t  shee t  sands,  b a r r i e r  ba r s  and t i d a l  channel depos i t s .  

The middle,  "Coal-Bearing Member" i s  g e n e r a l l y  i n  sharp  c o n t a c t  

w i t h  t h e  underlying Basal  Sandstone (sandstone-coal ,  o r  sandstone - b io tu rba ted  

s i l t y  sha le ) .  It c o n s i s t s  of a l t e r n a t i n g  beds of sandstone,  s h a l e ,  silt- 

s t o n e  and c o a l  r ep resen t ing  prograding d e l t a  p l a i n  environments. The 

Coal-Bearing Member is 245 m - 860 m t h i c k ,  i nc lud ing  6 m t o  61 m of c o a l  

in t h e  south  contained w i t h i n  2 t o  8 seams, and up t o  90 m of c o a l  i n  

23 seams on the north.  

The upper p o r t i o n  of t h e  Kootenay Fm., t h e  "Elk Member", c o n s i s t s  

of a l t e r n a t i n g  sands tone ,  s i l t s t o n e ,  shale and conglomerate w i t h  minor 

l e n t i c u l a r  c o a l  beds. It r e p r e s e n t s  prograda t ion  o f . t h e  a l l u v i a l  p l a i n  

over  d e l t a i c  coal-forming environments. 



N o r r i s  
1959 

ALBERTA 

5 
3 a 

3 

Klutz 

I l e m b e r  

Hi1 lcrest Mountain 

Formation M e m b e r  

A d a n a c  

Member 

Hounrnin Wr. 

FERNIE 

TABLE OF FORHATIONS 

N e b m a r c h  
1953 

B R I T I S H  
COLUMBIA 

ELK 

FOWMTION 

KOOTENAY 

FOWL4TION 

I h S . 1  

Jansa 
1972 
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B . C .  

E l k  

M e m b e r  

C o a l  

B e a r i n g  

H e m b e r  

noosc 
Momrain Hbr 

F E R N I E  

. .  
Table 2 

G i b s o n  
1977 

ALBERTA- 
B . C .  

Pocatcrr. 
Crcck Xbr. 

E l k  

m e m b e r  

C o a l  

B e a r i n g  

m e m b e r  

Gibson 
1979 

ALBERTA- 
B .C.  

CADOMIN Fllb 
Pocaterra 
reek Hbr. 7 

Elk  

Formation 

FERNIE 
F1.l 
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The upper contac t  of t h e  Kootenay i s  an e ros iona l  su r f ace .  It  

i s  o v e r l a i n  by t h e  Cretaceous Blairmore Group, beginning with rejuvenated 

piedmont-plain d e p o s i t s  of t h e  Cadomin Formation (Cadomin Conglomerate). 

2.2 Regional S t r u c t u r e  

Coal-Bearing Kootenay Formation occurrences i n  the f r o n t  

ranges of south-eastern B.C. a r e  preserved in north-south t r end ing  s y n c l i n e s  

r e f e r r e d  t o  a s  t h e  . E a s t  Kootenay Coa l f i e lds .  High s t r u c t u r a l  r e l i e f  of 

Pa leozoic  rocks surrounding t h e  C o a l f i e l d s  f ades  out  i n  r e l a t i v e l y  incompetent 

rocks  of t h e  Fe rn ie  and Kootenay Formations. The s t r u c t u r e  w i t h i n  t h e  

sync l ines  i s  complicated t o  vary ing  degrees  by t h r u s t  f a u l t s  and t h e i r  

a s soc ia t ed  f o l d s ,  and a l s o  by normal f a u l t s .  This s t r u c t u r a l  complexity 

i n c r e a s e s  towards t h e  th inne r ,  east s i d e  of t h e  Coa l f i e lds  where they  

have been t h r u s t  a g a i n s t  underlying Pa leozoics .  

The E a s t  Kootenay C o a l f i e l d s  can  be subdivided i n t o  three coa l -  

bear ing  areas. From sou th  t o  no r th  they  a r e  t h e  Flathead Coa l f i e ld ,  t h e  

Fernie C o a l f i e l d  and t h e  Upper Elk Coal f ie ld .  

of t h e  same d e p o s i t i o n a l  complex, t h e  subd iv i s ion  i s  based on e r o s i o n a l  

and s t r u c t u r a l  boundaries. 

Since they are a l l  p a r t  

2.2.1 Upper Elk C o a l f i e l d  

The Upper Elk C o a l f i e l d  i s  a n  e l o n g a t e  bas in  composed of two 

major sync l ines  (Greenh i l l s  and Fording) sepa ra t ed  by a n  a n t i c l i n e  and 

t h e  no r the rn  ex tens ion  of t h e  Erickson normal f a u l t .  The e a s t e r n ,  Fording 

sync l ine ,  can be t r aced  northward from Alexander Creek t o  the Kananaskis 

Lakes. On i ts  south  end, i t  is symmetric w i t h  moderate t o  s t e e p  d i p s  on 

both  limbs. To t h e  no r th  i t  becomes more asymmetric w i th  a w e s t  d ipping  

a x i a l  plane,  v e r t i c a l  s t r a t a  on t h e  w e s t  l imb and moderately dipping strata 

on the e a s t  limb. 
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On the  west s i d e  of Erickson F a u l t ,  t h e  Greenh i l l s  sync l ine  

has been downthrown approximately 900 m. It can be t r aced  no r the r ly  up 

t o  t h e  Elk River  v a l l e y  from Fording Mountain t o  where i t  i s  c u t  o f f  by 

t h e  Elk River  Thrust .  The Greenh i l l s  Syncl ine i s  s l i g h t l y  asymmetric 

with a west d ipping  a x i a l  plane.  

Only e r o s i o n a l  remnants of t h e  Kootenay Formation are preserved 

A 10' nor th  plunge on the s y n c l i n e  i n  t h e  south  of t h e  Fording Syncline. 

p reserves  a n  inc reas ing  th i ckness  of Kootenay s e c t i o n  t o  the  north.  

Faul t ing  and f o l d i n g  has  caused some r e p e t i t i o n s  of the s e c t i o n  and 

thickening of t h e  coa l  seams. 

2 . 3  St ra t ig raphy  

2.3.1 General 

The Kootenay Formation outcrops along the e n t i r e  l e n g t h  of 

Horseshoe Ridge. The base of t h e  Kootenay Formation is i d e n t i f i e d  by 

a d i s t i n c t  sandstone u n i t ,  t h e  Basal Sandstone. The r e c e s s i v e  Fe rn ie  

s h a l e s  u n d e r l i e  the Basal Sandstone and form the lower s lope  and v a l l e y  east 

of t h e  r idge .  S t r a t i g r a p h i c a l l y  h ighe r ,  t h e  Elk  Member of the  Kootenay 

Formation and t h e  over ly ing  Blairmore Formation have been eroded l eav ing  

t h e  Coal measures of t h e  Kootenay Formation exposed a long  t h e  west f ace  

of t h e  r idge.  (Enclosure 5, 6)  

2 . 3 . 2  Coal Bearing Member 

The Coal Bearing member i s  approximately 360 metres t h i c k  with 

45 metres of c o a l  contained i n  th i s  succession. Some 10 seams have been 

i d e n t i f i e d  and c o r r e l a t e d  i n  accordance wi th  t h e  des igna t ion  of seams 

a t  Line Creek Ridge. (Enclosure 7)  

* Cor re l a t ions  of and w i t h i n  t h e  Coal-Bearing member d i f f e r  s u b s t a n t i a l l y  
from t h e  ' 7 8  geo log ica l  r epor t ;  i n  '79 t i g h t e r  mapping c o n t r o l  and 
a d d i t i o n a l  d r i l l  da t a  were s i g n i f i c a n t  f a c t o r s  i n  i n i t i a t i n g  changes , 
as presented  i n  t h i s  report .  

* 



14 

Number 10 Seam l i e s  t h ree  metres above the  Basal  Sandstone, i t s  

th ickness  v a r i e s  from 6 metres i n  t h e  south  t o  2 metres  in t h e  north.  

Interbedded sandstone and s h a l e  s e p a r a t e  #10 Seam and 

/ / 9  Seam. Number 9 Seam, where p re sen t ,  averages  2 metres i n  thickness .  

The s t r a t i g r a p h y  between 119 and #8 Seams c o n s i s t s  of 100 metres  

of interbedded sands tones ,  s i l t s t o n e s ,  and sha le s .  A major sandstone 

( # 9  Sandstone) averg ing  40 metres  i n  th i ckness  i s  l o c a t e d  i n  mid-section. 

On su r face ,  t h i s  r e s i s t a n t  119 Sandstone forms t h e  r i d g e  top ,  in subsur face ,  

i t  could be used as t h e  foo twa l l  f o r  mineable reserves .  

Number 8 Seam i s  d iv ided  i n t o  Upper and Lower Units t o t a l l i n g  17 

metres  of c o a l  i n  25 metres of sec t ion .  The t o p  of 8 Upper Seam has  

been des igna ted  as t h e  datum l i n e  f o r  c o r r e l a t i o n  on Horseshoe Ridge. 

Interbedded sandstones,  s i l t s t o n e s ,  and s h a l e s  s e p a r a t e  #8 Seam 

from 87 Seam. A major sandstone u n i t  (#7 Sandstone) i s  l o c a t e d  a t  mid- 

s e c t i o n ;  i t  i s  15-25 metres thick.  

Number 7 Seam is div ided  i n t o  a 7 Upper Seam ... 6 m t h i c k  
a 7 Lower Seam ... 3 m t h i c k  

Interbedded s i l t s t o n e s  and s h a l e s  s e p a r a t e  the 7 Upper and 7 Lower seams. 

The #7 Seam t o t a l s  9 metres of c o a l  i n  20 metres  of s ec t ion .  

Number 6 Seam i s  separa ted  from 117 Seam by 40 metres of 

interbedded sands tones ,  s i l t s t o n e s ,  and s h a l e s ;  number 6 Seam has  a n  average 

th i ckness  of 4 metres.  

Above #6 Seam, fou r  seams g r e a t e r  than  1 metre t h i c k  have been 

encountered but  c o r r e l a t i o n  i s  hindered by s t r u c t u r a l  complexity. 

2.4 Horseshoe Ridge - S t r u c t u r e  

Horseshoe Ridge forms p a r t  of t h e  east l imb of the Fording 

River  Syncline.  
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Local ly ,  t h e  r idge  i s  s t r u c t u r a l l y  complicated by f o l d i n g  and 

f a u l t i n g  wi th in  an asymmetrical syncl ine.  The west l imb i s  nea r ly  

v e r t i c a l  and t h e  e a s t  l imb d ips  25 - 70" west forming a dip-slope 

s i t u a t i o n .  

On t h e  e a s t  l imb,  coa l  bear ing strata con ta in  high angle  

t h r u s t  f a u l t s  t rending  N 10" W. Over t h e  ex ten t  of t h e  proper ty ,  t h e s e  

t h r u s t s  i n c r e a s e  i n  frequency from south  t o  north.  The t h r u s t s  sub- 

p a r a l l e l  beddings r e s u l t i n g  i n  s t r u c t u r a l l y  thickened s e c t i o n s  o f :  

Basal Sandstone 
810 Seam 
89 Sandstone 

Coal seams contained i n  t h e  w e s t  l imb of t h e  sync l ine  are 

complexly fo lded  and f a u l t e d .  A zone of mul t i t ude  f a u l t s  extends the 

f u l l  l eng th  of t h e  r idge.  Due t o  t h i s  deformation geologic  c o r r e l a t i o n s  a r e  d i f f i c u l t .  

2.5 Surface Mineable Reserves 

On Horseshoe Ridge some 38 m i l l i o n  tonnes of r a w  recoverable  

coa l '  have been i d e n t i f i e d  wi th  an average overburden r a t i o  i s  7.8:l. 

Coal reserves were ca l cu la t ed  from e i g h t e e n  1:2000 geologic  

cross-sect ions.  (Enclosures  10-27) Sec t ions  every  200 metres were 

drawn perpendicular  t o  s t r i k e .  In one i n s t a n c e  a s e c t i o n  w a s  drawn nea r  

mid-point (5533120 N) due t o  s t r u c t u r a l  d i s turbances .  

Considering only those  seams having t h i c k n e s s  exceeding 0.50 metres, 

2 c o a l  reserves were c a l c u l a t e d  us ing  t h e  fo l lowing  parameters  : 

1 Reserve e s t i m a t e s  have been c l a s s i f i e d  as probable  
2 Due t o  s t e e p e r  d i p s  and a g r e a t e r  f a u l t  d e n s i t y ,  "h igher  mining loss" 

and " d i l u t i o n "  f a c t o r s  were assumed f o r  t h e  no r the rn  r e se rve  area 



3 a )  

b) Waste d e n s i t y  (t /m ) 

c )  Geologic loss (GL) 

d) Mining loss (ML) 

North 

South 

In p lace  coa l  seam dens i ty  ( t /m ) 

3 

3 

4 

5 e )  Out of seam d i l u t i o n  (SD) 

1.46 (und i lu t ed )  

2.60 

10% (by Vol.) 

15% (by Val.) 

10% (by Vol.) 

5% (by Vol.) 

( 1 )  a )  BCM (ROM) North = BCM ( i n  s i t u )  x (1-GL) x (1-ML) x (SD by Vol) 
= BCM ( i n  s i t u )  x (0.90 x0.85 x 1.05) 

b) BCM (ROM) South = BCM ( i n  s i t u )  x (1-GL) x (1-ML) 
= BCM ( i n  s i t u )  x (0.90 x 0.90) 

( 2 )  dens i ty  d i l u t e d  c o a l  = ( 1 . 4 6  x .095) + (2 .60  x .05) = 1.5717 t/m 3 
1 

( 3 )  tonnes (ROM) North = BCM (ROM) x d e n s i t y  d i l u t e d  c o a l  
= BCM (ROM) x 1.5717 

tonnes (ROM) South = BCM (ROM) x 1.46 

Reserves have been c a l c u l a t e d  us ing  t h r e e  a l t e r n a t e  p i t s ;  each 

h a s  been sub-divided i n t o  t h r e e  r e se rve  a reas .  Details a r e  presented  i n  

Table  3,  4 ,  and 5. 

2.5.1 North Area 

Eleven d r i l l  ho le s  have been d r i l l e d  i n  t h i s  area. R e l a t i v e  

t o  t h e  Cent ra l  area, d i p s  are s t e e p e r  and t h r u s t  f a u l t s  are g r e a t e r  i n  

number. Raw r ecove rab le  r e se rves  t o t a l  some twenty m i l l i o n  tonnes  wi th  

an overburden r a t i o  of 8 . 3 3 : l .  

3 North ( s e c t i o n  553440 northward) 
4 South ( s e c t i o n  5534200 southward) 
5 O u t  of seam d i l u t i o n  a p p l i e s  t o  no r th  only 

(BCM) - bank cub ic  metres - ( a s  determined by p lan imeter  x t h i ckness )  
(RON) - run  of mine 



HORSESHOE RIDGE RESERVES 
D I T  

AREA NUMBER 

5535000 

5534800 

5534200 

5534000 

5533800 

TABLE 3 

I 

53,853 
54,117 

16,489 

21,692 

29,550 

28,399 

a 21,189 
21,298 

2 1 1580 

T T i F  

i; !s 18 - 
5 57 

a 6 X! I 
653 i 

s 7 28 
7.82 

679 
8.27 
4.64 
529 

6.34 

3 

1 

3 

1480 

1540 

1560 

1 

1 

1500 

1550 

1' 48 
'2 I 1  

0 1590 

- 
DRILL 
HOLE 

:oMRo 

IT FLOO 
LEVATI 0 I 
(METRE! 

1600 

1600 

I 6 0 0  

1600 

1600 

1600 

1590 

I RAW TONNES 
~ 

WASTE R O C K  
( BCM) x 1000 [TONNES C0AL)xlM PIT RATIO 

I 6.07 
6.43 

7.70 

2 

2 

0 

2. 

3 

1 

2 

m3446 
3274 

2,141 

2440 

3; :7 

3035 

2141 
IF95 

B 3177 
>',;5 

R 20,928 
21,042 

8 89 

29035 
19,697 

-. . 

a 8.18 
8 33  

7.95 

9.36 

e 1G.00 
10.78 

. ... - .. --.I ., .. . . . ,.. . .. .. . , . 
5533600 

5533400 

5533200 fi 12,536 
12,745 
~ 4 7 0 5  
4781 

S 
106,731 
107,360 

9386 

6496 532800 

I 3 2 a  i I 
_L 

15532600 3643 I 1105 

12567 I 
5532200 

5532000 

5531800 

SOUTH 
7 i.j 

I 
I 
I 

92 75 
2499 28608 

- 
j 

7 7 1  
7 53 
7 52 
7. 25 

TOTAL--- - - - - --- - - - 
DELETING SOUTH A R E A - - - - - - - - -  - - -  271,477 
TOTAL POSSIBLE & PROBABLE--- _ _ _ _  299,272 
DELETING SOUTH AREA - - - - - -  - _ -  270,584 

INDICATES POSSIBLE 8 PROBABLE R E S E R V E S  

- - - - 300,165 38,534 
36,035 
39,808 
37,309 



6.47 - 
6.52 

6.0 6 

6.60 

6.45 

6429 

2856 

3720 

3896 

2320 

*10,589 
10,400 

4710 

2 48 

HORSES HOE RIDGE RESERVES 
P I T  #2 

TABLE 4 
- 
DRILL 
HOLE 

2 

2 

0 

2 

3 

1 

2 

WASTE ROCK 
( BCM 1 x 1000 - 

'IT FLOOl 
:LEVATIOF 
;METRES ~ 

1 7 0 0  

1720 

1720 

1720 

1720 

1720 

1590 

PIT RATIO 
RAW TONNES 

(TONNES C0AL)dOO 7 8 4.71 I 1 7 6 8  
1677 5535000 

5534800 

5534600 

5534400 

5534200 

i534 000 

i533800 

5 953 982 

9092 

16,422 

14.586 

1378 

i80.864 
80,924 

112497 
12,406 

NORTH 2546 

1842 I 7.92 6.2 2 I 1308 8138 

18,338 j 6.86 2673 

zq-- 
1620 

8 2749 
2735 

13,188 
13,19 8 

a 24,298 
24,412 

8 4 80 
482 

8 6.67 
7.14 

5533600 

5533400 

~ 3 3 2 ~ 0  

WTRAL - 5533120 

5535000 

5532800 

5532600 

m 3644 
3471 

1640 I 1264 5.09 

4.41 

5.31 

5 6,831 
I b 4 O  1.56,707 648 * 5.36 

5.46 

1600 I 
1600 

1620 I 

701 

4.42 1 
331 1 

881 

700 

5532400 

SOUTH 5532200 

5532000 i 5531800 

1600 

1700 

1620 

1550 

4 4 6  15.91 

14.93 

12.05 

3.26 

17,981 397 13.73 

391 

76 

24,116 
22,806 
24,394 

23,084 

6.46 
6.04 
6.3 8 
5. 96 

TOTAL - - _ _ _  - - - - - - _ _  - - - - 155,736 
D E L E T I N G  SOUTH A R E A - - - - - - - - - - - -  137,755 
TOTAL POSSIBLE 6 P R O B A B L E  - - - - - -_  155,552 

D E L E T I N G  S O U T H  A R E A  - -  - -- - - -  --  137,571 

m I N D I C A T E S  P O S S I B L E  6 P R O B A B L E  RESERVES 



lESERV 
AREA - 

NOR7 H 

CWTRAL - 

SECTION 
NUMBER 

5535000 

5534800 

5534600 

5534403 

5534200 

5534000 

5533800 

5533eoO 

5533400 

5533200 

5533120 

5533000 

5532800 

5532600 

5532400 

5532200 
SOUTH 

5532000 

- 
DRILL 
HOLf 
:oMRc 

2 

2 

0 

2 

3 

1 

2 

3 

3 

1 

3 

1 

1 

2 
- 

HORSESHOE RIDGE RESERVES TABLE 5 
: 3  

~ 

P I T  - 
'IT FLOOl 

:METRES 
iLEvAnor 

1800 

1840 

1840 

1840 

1880 

I840 

1720 

1880 

18 20 

1760 

1720 

1680 

1660 

1680 

I 
1 1740 

0 1680 

WASTE R O C K  
I 6CM ) x loo0 

~ 

34,283 

- 
- 

22,848 

___ 

4683 

93 5 

3 321 

7810 

2 643 

2 829 

12,062 

5594 

8 558 

2758 

12 64 

1749 

1741 

1104 

3819 
1 0,131 

1864 

I P I T  RATIO 
RAW TONNES 

TONNES C0AL)xlooO 

4,702 

1223 

1429 

499 

34 5 

367 

524 

315 

4 06 

4.57 

5.99 

5 53 

3. M 

4.77 

3.32 

3.76 

20.13 

18.00 

9.37 
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2.5.2 Cent ra l  Area 

Development p o t e n t i a l  i s  h ighes t  i n  t h i s  area.  With an average 

overburden r a t i o  of 6.6:1, some 16 m i l l i o n  tonnes of raw c o a l  a r e  considered 

recoverable .  F i f t e e n  d r i l l  ho le s  and two a d i t s ,  are l o c a t e d  w i t h i n  t h e  

c e n t r a l  area.  

Reserve estimates could be conse rva t ive  due t o  p o s s i b l e  seam 

thickening along t h e  s y n c l i n a l  ax i s .  S i g n i f i c a n t  c o a l  r e se rves  may a l s o  

occur i n  t h e  shea r  zone west of t h e  s y n c l i n a l  a x i s .  Due t o  l a c k  of  subsur face  

c o n t r o l  po in t s ,  r e s e r v e s  i n  t h e  shear  zone a r e  c l a s s i f i e d  as "poss ib l e"  

and/or  have not  been considered f o r  t h i s  r epor t .  

2.5.3 Southern Area 

Subsurface information i n  t h i s  area i s  l i m i t e d  t o  one d r i l l  

hole.  With an average overburden r a t i o  of 11.5:1, t h e  1\9 and 1/10 Seams 

con ta in  some two and one-half m i l l i o n  r a w  recoverable  tonnes.  

2.5.4 Surface  Mineab i l i t y  

The m i n e a b i l i t y  of Horseshoe Ridge i s  complicated somewhat 

by t h e  s t e e p  d ips .  These d i p s  range from: 

North 50 - 55' 

C e n t r a l  50 - 70' 

South 40 - 45' 

In most i n s t a n c e s ,  t h e  119 Sandstone has been des igna ted  as t h e  

f o o t w a l l  of mineable reserves .  The two seams below, #9 and #10 Seams, 

vary  in t h i ckness  and cont inui ty .  To sur face-mine  these  two seams a n  

average overburden r a t i o  would be 2O:l.  

2.6 Underground Reserves/Mineabi l i ty  

Poss ib l e  underground reserves are p resen t  on Horseshoe Ridge 

but  have not  been considered a t  t h i s  s tage .  
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.L 
# 3.0 Coal Qudlity 

At the time of compilation, the 1979 drill hole analyses have 

not yet been received. 

Prior analytical data indicates Horseshoe Ridge coal to be 

low to medium volatile bituminous in rank and of metallurgical grade. 

sulfur content is low (less than 0.5%). 

The 

Based on previous analyses the average coal quality for the 

#7 and #8 Seams is listed in the following table. 
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TABLE 6 

COAL ANALYSES 

(WEIGHTED AVERAGES) 

SEAM MOISTURE VOLATILES ASH F S I  
a . d . b .  d. b. 

7 Upper 

7 Lower 

8 Upper 

8 Lower 

1.5 25.5 7.6 7 112 

1.2 24.6 9.5 6 112 

1.4 22.4 8.0 5.0 

1.4 21.9 7.7 5.0 

1.2 21.9 10.5 ~ 6 112 

C N I  d r i l l  holes @ 1.45 s.g. 

* SHELL drill holes 101, 102, 103 @ 1.5 s.g. 



BIBLIOGRAPHY 

CNI - 1971, Toronado Mountain Project - Vol. 1 

Jansa, L., 1972, Depositional History of Coal-Bearing Upper Jurassic , 
Lower Cretaceous Kootenay Foramtion, Southern Rocky Mountains, Canada, 
G.S.A. Bull. Vol. 83, pp. 3199-3222 

Gibson, D.W., 1977, Sedimentary Facie6 in the Jura-Cretaceous Kootenay 
Formation, Crows Nest Pass Area, Southwestern Alberta and Southeastern 
British Columbia - Bull. C.S.P.G., Vol. 25, No. 4 ,  pp. 767-791. 

Hannah, T., 1978, Geological Report - Line Creek Coal Project - Kootenay 
Land District, B.C. 

Gilmar, P.C., 1978, Geological Report, Horseshoe Ridge, Kootenay Land 
District, B.C. 

Gibson, D.W., 1979, "The Morrissey and Mist Mountain Formations; Newly 
Defined Lithostratigraphic Units of the Jura-Cretaceous Kootenay Group, 
Alberta and British Columbia"; Bull. Canadain Petroleum Geol. V. 27, 
No. 2, pp. 183-208 



21 

PROFESSIONAL VERIFICATION OF REPORT 

E n t i t l e d :  Horseshoe Ridge Coal P r o j e c t  
Kootenay Land District ,  B.C., 1979 
B.C. Coal Licences 
Nos. 295, 296, 299, 300, 302, 303, 
370, 368, 369, 373 
Group /I 263 

M r .  J e f f r e y  L. Schlender planned and c a r r i e d  out  the 1979 g e o l o g i c a l  

f i e l d  program on Horseshoe Ridge B.C. Coal Licences he ld  by S h e l l  Canada 

Resources Ltd. and operated by Crows Nest Resources Ltd. 

th is  repor t .  Mr. Frank Martonhegyi superv ised  t h e  a c t i v i t y  of t h i s  program 

under t h e  gene ra l  d i r e c t i o n  of t h e  undersigned. 

H e  a l s o  prepared 

J e f f  Schlender ,  rece ived  a diploma i n  Coal Resources Technology, from 

t h e  Northern Albe r t a  I n s t i t u t e  of Technology i n  1978. P r i o r  t o  h i s  

graduat ion  M r .  Schlender worked f o r  a number of major mining companies 

i n  B r i t i s h  Columbia and Alberta .  

Frank Martonhegyi, M.E., graduated i n  Mining Geological  Enigneering 

from t h e  Un ive r s i ty  of the Heavy Indus t ry ,  Hungary, i n  1962; and r ece ived  

post-graduate t r a i n i n g  a t  t h e  Un ive r s i ty  of Saskatchewan, Saskatoon, i n  

1969-1971. H i s  experience i n  Western Canadain c o a l  e x p l o r a t i o n  s i n c e  

1971 i nc ludes  pos i tons  with:  

- CanPac Minerals Ltd., Calgary,  A lbe r t a  

- S h e l l  Canada Resources Ltd., Calgary,  Alber ta  

- Crows Nest Resources Ltd., Calgary,  A lbe r t a  



H i s  p r i o r  work experience inc ludes  underground coa l  mining geology, 

geotechnica l  engineer ing and geochemistry i n  Hungary, Aus t r i a  and Canada. 

H e  c u r r e n t l y  holds  t h e  p o s i t i o n  o f , S t a f f  Geologis t  f o r  Crows N e s t  

Resources Ltd., supe rv i s ing  c o a l  exp lo ra t ion  in B r i t i s h  Columbia. 

I cons ider  both t h e  aforementioned g e o l o g i s t s  t o  be w e l l  q u a l i f i e d  

t o  undertake t h e  r e s p o n s i b i l i t i e s  they were ass igned  on t h i s  p ro jec t .  I 

am s a t i s f i e d  t h a t  the  a t t ached  r e p o r t  da ted  A p r i l  30, 1980 has been 

competently prepared and j u s t l y  r e p r e s e n t s  the informat ion  obta ined  from 

t h i s  pro jec t .  

5 ;/ 
J. J. Crabb, P.Eng. 

Apr i l  30, 1980 



DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

Coal Act (Sec. 19) 

APPLICATIQN TO EXTEND TERM OF LICENCE 

I. I,- BOLTON A W ! !  agent fo~_CRowS.NEST.RR~~S..~~~.T~D . 
(N.n.1 IN.rr1 

i*edd."II 1Aurea.l 

I, I ,  
.- --.-P..QL.B0X..Z699 Stn,-Al--_- 

CALGARY _- ALBERTA T2P 2M7 

Valid FMC N 0 . 1 8 7 6 2 1  . 

hcrcby apply 10 the Minister to utcod the term of Coal Licences No(s).2%~?.96,J~9. 300. 
..LO.Z..AQ3-I7U68. 369. 3_ZFFIhd H v s e s h o ~ R i d q e ~ ~ s D e . -  
for a funher period of 0°C year. 

2. 1 have pcrformcd, or caused to be performed. during tbc period F e b b @ n - L  1979 to 

JANa w 31 _. 1 9 3 ,  work to the value of at last 3 508.320 - 
on the lacation of mal licmca ps follows: 

17.750 

3!UQO- 
10.829 

- 42.755 
274,556 

64.275 
2.538 

20,440 

3. I wish to apply I 508*320 
300 302, 303,-307, 368, 3 6 9 . 3 7 3  

-of thir value of work on Coal L i c m c e ( r ) * 2 %  296, 299. 

N.A. 4. I wish to pay carb in Lieu Of work the UnDunt of $ on Coal LicenWr) 

5. I wish 10 apply $---_-of lhi value of work to claim a refund of ash in Lieu of work in 
the amount of $--which WZI pail m cxtmd the term of Cod Liccncc(r) No(%).-- 

10- , 19-, Mining Receipt No 

far prior payment of cash in lieu of work is oftochcd for adjustment. 

6. Tbs work performed on the locndon(r) is detailed in the attached rcpon entided - Annual Reclamation Report, 1979 
- ~. 

Geological Report on work done in 1979 - will  be submitted in ninety days ..~ 

~ 

January 22, 1980 
ISSUN" "d v-, _- (D.2.) - 

i7 
.-- ,n w UIP- -, DI M * .nru.ou-. - * , O M  

imws TO ns I U . ~  m D V P L I C A ~ ,  L - d  --f'4uq ,J 

FOR DEPARlXEMAL US€ ONLY 

V.lW Of wort  maned I - Val00 of work *@id .an lice- I-.--..- 
Vduc ol work .ppmd I v .1~  of -din rc-ioinl I-- ____._ 



Work performed. Yes No 0 
ne program of opcratiom dclailcd hereunder was carried out during the period from ..E.e.b.cuary_l,l979 

to .-._ .. 31 1 9 8 0 .  Total costs are I 508.320 , a0 average 

GEOLOGICAL MAPPING Y u  No 0 Cost I--?-- 37 837 

of S---?&,?..-per Y C C r # R S S  

A,* (*"d L* T W  

RcmMaiuance -- - 
Detail: Surrrce - 120 days - 1 : 5000 

Underground -- 
Other (specify) 

GEOPHYSICAL OR GEOCHEMICAL SURVEYS Yes 0 No [3 Cost S 

___ Lincmiln 

OTHERSWVEYS Y c s m  N o 0  C c s t S . 1 U S Q  
Geodet 1c 
Grid _- Topgrsphic-bcation 0th- Ground control 

OAD CONSTRUQION Y n  a No 0 Cost $ 40,400 
?includes u p  rading) 

Lm@: o n ~ i u n u s - 3 ~  A- (on licences) 

10.929 SURFACE WORK Y e s o  N o 0  C m S  
lnna LbauYuntM.) 

. .  TreMhing I s B x k h D e t r e n c h e s  
Scam uasing 

crorvuning 

0th H a n d t r e n c h i L -  
42.755 UNDERGROUND W RK cat I 

Tat ad% Numbup- Average lea@ 
2 Adits: opened, aeaned  ~esr@imbe%d~ 

Total foauge 

Other workings: Area Toul imuge 

DRILLING Y e s D  N o 0  C o s t I _ - ~ , 5 5 6  

"'"'TrS m 3 

3 463 m 

Reverse circulation [II] 4 889 m 

"4.- Y&OT"* 

Core: Diamond 0 Wireline 111 -..A_- 

Otha- Garrittps-Baker7-hiu. - 

Rotary: Cooventiaoal -_ 

Canrmctor-SDLnri l l ingZampdnieL_ where $tored Fernie, B.C. 

LOGGING. SAMPLING, AND l€STING (check) Yes No 0 Cost I 64,275 
Litholow: Drill rrmplcr Core samples [jil Bulk sampler 0 

Logs: Gamma-Neutron [II Density fl 0th- 
Tnling: Prox. aalysu FSI [jil Washability 0 

CartonLalion Pmopaphic Plarticiy 0th- 0 
OTHER WORK ( r p i f y  detliL)- cons 
REmms: 

Reclamation work (Permit N o . L ! X - )  Detail of w o r k * - k k % e t ~ n q  Of disturbed areas; 
kepa ra t ion  of Geological Report: Photogeolopy. draf t ing  & reproduction 
$2.538 + $20,440 espectively 

- 
.- carts 22.978 

OPERATIONS Jeff Schlender Geol. Technologist 
~ n t  was s u p m i d  b y l 1 ~ & 2 ? ! 1 l h ~ ~ W  poritim- S r .  Staf f  Geologist 

Is lhir pmon a regktsrd or l i i  Roferrionrl Engincer in British &lumbia? 

Nor~--Wbsrc ths lice- intends to perform, during the extended 1- of hh liee0c.z. work not sc( 
out in the plan of opcrauonr 61d under &OD I5 (2) (c ) .  a supplcmenul plm of opcrnlioos h to be 
attached. 

Yc; 0 No 

- - " d - l a  M -.Id I. -" -n .i.e a. d nBn *,a",* 



VALUATION OF WORK: COST STATEMENT 
(Sec. 27. B.C. Reg. 436/75) 

0N.PROPERTY COSTS: For pricd from.-JUne..l?z 

1. OPERATOR'S FEES, SALARIES, AND WAGES: 

io- -bYernbed ..--, 19-re 

A'"rD%mk A- 
*.-=N"nk, A"=.... 

D( e m p m  1.D 
2 140 $35,000 Profarimal and technical -__ __ ______ 

Machine operaton and ruppon - -  - 

2. CONTRACI'ORS AND CONSULTANTS: 
35,000 Total opoalor'i colts I-- 

N.p. Lnh --*-,.I 

.- - Tonto D r i l l i n q  Company- 82,703 
SOS O r i l l i n  Compan o ary  r i  i n g  reverse 

-&cxxity-&k&r4k&m+any ~d&duiid& S F &  
Drain Bros. m t r u c t i o n  Ltd. Hand &A khoe trenches 

4 6 , 4 8 6 r  
-___ ~- 

T o x c o n s L t i o n  ---.- 

SCRL Survevinu Oept.. u s  Geodetic Survev 17.750 
subcontractor, Midwest Survev 

Target Tunnel l ing Ltd. A d i t  R e h a b i l i t a t i o n  32.857 
SAL Enterprises 
B h R D r i l l i n g  Co. Ltd. 

J a ~ ~ o i q c a L D ~ a n t s ~ Q . ~ ~ ~ ~ ~ ~ ~  dl&U...- 
0. B e l l  

_GailantWLtd. >terhalLLin:- I L Z L P -  

__ 

- Davies Ex l o r a t i o n  Lo i n  Ltd. Geophysical logq inu  52 , 204- 
BPB I n s t R m e n t ~ d * d .  

Total equipment and iastmmcnt rcntilb f- 350.294 
Tota l  con t rac tor  h consul tant  costs: 

uy FIELD CAMP COSTS: 
~ 

Fmd 

AC.=O-OdaliOn 

Bl_agk N u q q L I n n  and Anco Motel 
Contractors on ly  57,292 

F"d D r i l l s  h h e l i c o a m e l s  10,399 

mcr __ - -- __-  
Told 6cld camp rmts 3 - 6 7 , 6 9 1  

SAMPLING. ANALYSIS, AND m G :  
$a.k .dd D A- 

Samples taken and sent, analys is  w i l l  be done in 

t h e  subsequent t e n .  __ - 
_. 

- _ _ -  



Air supp~rt details: 
*i.En(l rrr 0-M 

Helicopter __ Kent i ng He1 i cop_ters Lt.d>-. 

Total transportation costs $.-4~-545.-- 

6. RECLAMATION WORK: 

12.538- Reclaimed and seeded drill and adit sites and roads 

9. TRAVEL EXPENDITURES (opnlor'r emu only): 
NYnk. 4 .- Nu-* c4 TI%. -., 

N.A. - 6.199 2 

Tom1 trawl expenditures I 6 * 199 
Told m u  $ s , . a L -  

( 1 )  Travelling upnres  
( I w s h l  

Supporting Cmt StPtCmenu Attached 
22,940 Totd I _- 
UM 

















































































































TRUE SEN1 
THICKNESS ( M E T V S )  

DRILL HOLE # 

0.84 2.86 

6.57 

2.98 

5.83 

- 
54 

7- - 
52 
- 
102 
- 

66 
- 
58 
- 

:.52 

- 
67 
- 
3.36 

; E M (  53 LO3 206 ,07 205 57 
- 

101 
- 

209 

I 
5.41 3.47 4.32 

- 
Part 
2.06 

I - 
1.26 5.90 7.40 4.68 4.08 4.12 5.39 i.37 7.52 

__ 

0.65 7 
.ower 

3.04 2.05 1.24 2.58 1.25 3.72 2.35 8.33 4.27 

8.81 7.63 7.03 6.74 4.86 5.83 7.68 10.3.5 6.80 4.81 

1.85 6.97 1 8 
.ewer 

14.32 

- 

i. 52 10.0! 8.36 7.83 7.29 8.51 11.1c 9.71 10.01 10.1 6.90 

9 2.04 1- 10 2.17 9.08 7.88 

ivg. 4.11 5.30 2.41 '. 11 8.67 

i * NORTHERN THICKNESS 



HORSESHOE RIDGE 

Trench B - 1 

Th 
M A I N  - (d 

0.50 Coal 

- 

1.00 Coal 

0.15 Shale 

0.25 Coal 

1.00 Shale 

LITHOLOGY 

with carbonaceous shale splits (30%) 
shale; dark gray; carbonaceous at 
base 

mainly bright; clean 

prominent iron staining; crumbly; 
numerous coal bands < 5 mm 

mainly bright 

dark gray; blocky; weathered 
orange-yellow 

- 

STRIK!Z/DIP 



HORSESHOE RIDGE 

Trench B - 1A 

Th 
(m) MAIN __ 
+1.00 Shale 

LITHOLOGY STRIKE/DIP 

carbonaceous i n  places;  with coal  
( 1 5 % )  

0.50 Coal/Shale 40% 

1 .65  Coal bog iron shale  seen to pinch out 
a t  base 

0.50 Shale covered a t  base 



HORSESHOE RIDGE 
Trench B - 2 

Th 
(m) 

2.00 

7.00 

3.50 

6.20 

0.30 

0.15 

0.05 

0.17 

0.75 

0.20 

0.50 

0.07 

1.00 

0.35 

0.30 

0.40 

0.20 

4.50 

0.10 

0.25 

0.60 

1.00 

MAIN 

Sandstone 

Silts tone 

Sandstone 

- 

Siltstone 

Shale 

Coal 

Shale 

Coal 

Shale 

Shale 

Coal 

Shale 

Coal 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Shale 

LITHOLOGY 

covered; medium; massive 

STRLKE/DIP 

with very fine sandstone 

fine with some interbedded, very 
fine sandstone near top N020°E/500W 

medium gray; blocky; grading to 
very fine sandstone N027'E/6O0W 

slightly carbonaceous; silting 
upwards 

carbonaceous 

clean 

dark gray; fissile 

carbonaceous with coal bands < 5 mm 
clean 

carbonaceous 

clean 

carbonaceous shale interbeds 

carbonaceous with some coal; hard 

clean 

carbonaceous with 4 cm coal in middle; 
hard 

clean seam with few shale splits 

carbonaceous 

somewhat shaly 

dark gray; coaly and carbonaceous 
band throughout 

silty; dark gray; blocky 



HORSESHOE RIDGE 

Trench B - 3 

Th 
M A I N  - (d - 

+3.00 Sands tone 

1.00 Shale 

0.35 Shale 

1.10 Coal 

0.45 Shale 

0.30 Coal 

0.20 Shale 

1.00 Coal 

1.90 Coal 

3.00 Coal 

6.00 Coal 

0.80 Shale 

0.10 Shale 

0.10 Coal 

0.08 Shale 

0.05 Coal 

0.50 Shale 

LITHOLOGY 

fine to very fine 

dark gray; carbonaceous at base; 
silty at top 

carbonaceous and coaly; small scale 
deformations 

carbonaceous 

carbonaceous 

clean 

STRIKE/DIP 

clean; here the coal shows various 
attitudes; mainly vertical; highly 
sheared 

clean; this coal maintains a constant 
attitude ~ 0 2 0 0 ~  

carbonaceous with interbedded coal (20%) 

dark gray; some carbonaceous coal 

carbonaceous 

numerous wood casts 



HORSESHOE RIDGE 

Trench B - 4 

Th 
(m) MAIN - - 

t l . O O  Shale 

0.25 Shale 

0.45 Coal 

0 .30  Shale 

0.45 Coal 

0.15 Coal 

Base Shale 

LITHOLOGY 

medium gray; s i l t i n g  upwards 

carbonaceous 

numerous s h a l y  bands 

dark gray; hard; carbonaceous bands 

s h a l y  

carbonaceous bands;dark gray; hard 

STRIKE~DIP 



HORSESHOE RIDGE 

Trench B - 5 

Th 
(m) MAIN LITHOLOGY 

0.60 Sands tone medium; massive 

0.30 Sandstone fine to medium; broken; partially 

- - 

carbonaceous 

0.70 Coal 

0.40 Shale 

5.30 Coal 

carbonaceous; probably sheared 

STRIKE/DIP 



HORSESHOE RIDCE 

Trench B - 6 

Th 
- (m) 

7.00 

0.20 

0.20 

0.35 

0.30 

0.35 

0.30 

0.20 

0.15 

0.45 

0.04 

0.50 

0.38 

1.60 

0.10 

3.00 

0.13 

0.12 

0.30 

0.60 

0.70 

M A I N  

S i l t s  t one 

- 

Shale 

Shale 

Coal 

Shale 

Shale 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Shale 

Sands tone 

LITHOLOCY STRIKE/DIP 

with sandstone; p a r t i a l l y  covered; 
small  interbedded s h a l e  beds N022'E/57'W 

dark gray;  blocky 

dark  gray;  carbonaceous 

sha ly  

dark  gray; hard;  blocky 

carbonaceous; some coa l  lamina; medium 
hard t o  s o f t  

with coa l  i n t e rbeds ;  carbonaceous; s o f t  

with some carbonaceous s h a l e  bands 

carbonaceous; s o f t ;  coaly 

dark gray;  blocky 

with some carbonaceous sha le  bands 
near  base (< 1 cm) 

dark  gray;  hard;  with carbonaceous 
coa l  lamina N025"E/58"W 

with small  s h a l e  bands 

carbonaceous; coaly 

with s e v e r a l  blocky sha le  bands (< 2cm) 

dark gray;  blocky; carbonaceous a t  
base and top 

dark gray with carbonaceous s h a l e  
and coa l  lamina 

dark gray with some s i l t s t o n e  in t e rbeds ;  
and carbonaceous lamina f i n i n g  upwards 

very f i n e ;  some s i l t s t o n e  in te rbeds  
and carbonaceous lamina 



HORSESHOE R I D G E  

Sect ion B - 9 

LITHOLOGY 

Sandstone 

0.95 Shale carbonaceous; with coal  s tr ingers  

2.50 Coal 

0.15 Shale carbonaceous 

0.15 Coal 

2.60 Shale carbonaceous 

0.40 Shale dark gray 

5.40 S i l t s t o n e  medium gray; weathered yellow 

STRIKE/DIP 



HORSESHOE RIDGE 

Trench B - 7 

Th 
(m) - 
5.00 

0.10 

0.15 

0.80 

0.40 

5.10 

0.25 

0.10 

1.90 

0.45 

1.50 

0.45 

0.15 

0.30 

0.25 

2.00 

MAIN 

Sandstone 

- 

Shale 

Coal 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Shale 

Coal 

Shale 

Shale 

Coal 

Shale 

Sands tone 

LITHOLOGY STRIKE/DIP 

very f i n e  t o  f i n e  with carbonaceous 
p a r t i n g s ;  shee t  l i k e  weathering a t  
base N02S0E/500W 

carbonaceous 

h ighly  weathered; appears  sha ly  

c l ean  

carbonaceous with minor coa l  bands 

bog i r o n  a t  roughly 2 m from base (.15); 
mainly c l ean  with s e v e r a l  small  sha l e  
bands near  top (< 5 cm) 

carbonaceous with coa l  

p a r t i a l l y  carbonaceous with severa l  
small  coa l  bands 

carbonaceous; f lakey 

c l ean  

dark gray;  hard;  p a r t i a l l y  carbonaceous; 
top h ighly  carbonaceous; f l akey  N028"E/50°W 

carbonaceous; broken 

h ighly  weathered; appears somewhat 
sha ly  

dark gray;  s i l t y  a t  base; p a r t i a l l y  
carbonaceous a t  top 

f i n e  t o  very f i n e ;  blocky; l i g h t  t o  
medium gray; s i l t y  a t  top N03O0E/4S0W 



HORSESHOE RIDGE 

Trench B - 8 

Th 
(m) 

2.00 

- 

5.00 

4.00 

12.50 

1.00 

0.75 

3.40 

4.00 

2.50 

0.10 

3.00 

Base 

M A I N  

Covered 

__ 

Sandstone 

Sandstone 

Siltstone 

Shale 

Silt st one 

Shale 

Shale 

Coal 

Shale 

Coal 

Shale 

LITHOLOGY STRIKF./DIP 

fine Sandstone suboutcrop; coal 
bloom at top 

very fine and siltstone interbeds N005'E/55'W 

fine N012'E/57"W 

and shale interbedded; mainly 
silts t one 

silty 

with very fine sandstone 

slightly silty; undulating dip; 
type of disturbance uncertain 

dark gray; bottom partially carbon- 
aceous; minor small coal bands 

with several small shale splits (< 5cm) 

carbonaceous 

clean 

dark gray; slightly silty 



HORSESHOE RIDGE 

Trench B - 10 

Th 
(m) 

+l. 00 

3.00 

0.80 

2.00 

0.30 

1.50 

0.06 

0.40 

0.20 

0.15 

0.60 

0.10 

0.20 

0.40 

MAIN 

S i l t s  t one 

Shale 

- 

Coal 

Shale 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

LITHOLOGY 

dark  gray interbedded with coa l ;  
and carbonaceous sha le  

dark gray interbedded with coa l  
and carbonaceous s h a l e  

carbonaceous 

carbonaceous 

dark gray 

dark gray;  s l i g h t l y  s i l t y ;  hard 

carboanceous 

STRIKE/DIP 



HORSESHOE RIDGE 

Trench B - 11 

Th 
(m) - 
1.50 

2.80 

1.10 

0.30 

0.50 

1.00 

0.50 

0.20 

4.90 

1.60 

0.70 

MAIN 

Siltstone 

- 

Shale 

Coal 

Shale 

Coal 

Covered 

Coal 

Shale 

Coal 

Shale 

Coal 

LITHOLOGY STRIKE/DIP 

with large nodules of very fine 
sandstone and siltstone 

silting upwards; very silty at top 

with carbonaceous shale (30%) 

mostly carbonaceous; yellow bands; 
weathered at top 

shaly at top 

carbonaceous and coaly 

high iron shale pod at 1.0 m; 
several small blocky shale splits; 
highly sheared 

carbonaceous with coal bands; 
extremely sheared; becoming blocky; 
hard towards top 

with several shale splits 



HORSESHOE RIDGE 

Trench B - 12 

Th 
(d M A I N  - - 
4.00 Shale 

3.20 

0.40 

0.35 

0.65 

0.40 

0.20 

0.10  

0.25 

Coal 

S i l t s  t one 

Shale 

S i l  tstone 

Shale 

Shale 

Coal 

Shale 

LITHOLOGY STRIKE/DIP 

dark gray; hard; blocky; several  
carbonaceous bands and two small 
coal  bands 

sheared; c lean 

with some minor coal  s tr ingers  

carbonaceous and f i s s i l e  

medium gray 

dark gray; s i l t y  upwards 

black; yellow weathering 

black; yel low weathering 



HORSESHOE RIDGE 

Trench B - 13 

LITHOLOGY 

2.00 Shale dark gray; silty upwards 

3.00 Coal suboutcrop 

3.00 Silts t one with very fine sandstone lamina 

7.00 Sandstone fine to very fine; thinly bedded; 
small fault at base 

STRIKE/DIP 



HORSESHOE RIDGE 

Trench B - 14 

Th 
(m) 
5.00 

0.45 

0.90 

7.00 

1.55 

0.50 

0.80 

0.80 

2.00 

0.50 

3.50 

M A I N  

Sands tone 

Siltstone 

Shale 

__ 

Coal 

Sil tstone 

Sandstone 

Shale 

coal 

Shale 

Coal 

Sandstone 

LITHOLOGY 

fine to medium; massive 

dark gray 

dark gray; fissile; slightly silty; 
several coal lamina 

.05 shale at .5 from base; several 
others throughout 

sandy near base; several small coal 
lamina < 5 cm in top half 
very fine; fining upwards 

medium gray; top half silty and highly 
weathered; small coal stringers at top 

bog iron in bottom half 

dark gray; with carbonaceous and 
coaly bands; small coal interbeds 
(< 10 cm) 

two small shale splits 

very fine; blocky; medium gray 

STRIKE/DIP 

NO01 'W/72OW 



HORSESHOE RIDGE 

Trench B - 15 

Th 
(m) 

1.50 

2.00 

2.50 

0.30 

0.55 

0.45 

0.50 

0.05 

2.10 

0.05 

0.75 

0.95 

0.50 

M A I N  

Sandstone 

- 

S i l t s t o n e  

Shale 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

* 

LITHOLOGY STRIKE/DIP 

very f i n e  with s i l t s t o n e  in te rbeds ;  
f i n e  lamina; brown 

brown with very l a r g e  nodules (40 cm) 

dark gray 

carbonaceous and coaly 

and sha ly  coa l  

carbonaceous and coaly lamina; 
f i s s i l e  

blocky 

s e v e r a l  small  sha l e  s p l i t s  

h igh  i r o n  l e n s e  

dark gray; blocky 

very hard 



HORSESHOE RIDGE 

Sec t ion  B - 16  

Th 
(m) 

7.00 

5.00 

2.00 

2.00 

0.60 

1.00 

1.00 

0.70 

0.50 

8.00 

0.30 

2.00 

0.10 

0.50 

0.20 

0.40 

Base 

- M A I N  LITHOLOGY STRIKE/DIP 

Shale with coa l  bloom; suboutcrop and covered 

Shale dark gray;  suboutcrop 

Shale dark  gray; blocky N01S0E/57'W 

Coal 

Shale dark  gray;  blocky 

Coal .1 carbonaceous s h a l e  s p l i t  near  top 

Shale dark gray;  carbonaceous a t  base 

Coal and sha le  suboutcrop 

Shale carbonaceous 

S i l t s t o n e j S h a l e  gray and brown 

Sandstone very f i n e  

Shale brown s i l t i n g  upwards 

Coal 

Shale 

Coal 

Shale 

Coal 

dark gray;  f i s s i l e  

sheared 

carbonaceous; f i s s i l e  



HORSESHOE RIDGE 

I Sxpion B - 17 

Th 
(m) 

1.85 

0.20 

0.85 

5.40 

0.58 

2.80 

0.30 

0.62 

4.15 

0.41 

0.71 

0.33 

0.94 

0.10 

2.00 

4.50 

1.00 

0.29 

0.30 

0.43 

0.62 

MAIN 

Coal 

__ 

Shale 

Coal 

Shale 

Coal 

Covers 

Shale 

Coal 

Shale 

Siltstone 

Shale 

Sands tone 

Shale 

Shale 

Sandstone 

Cover 

Sandstone 

Shale 

Sandstone 

Shale 

Sandstone 

Page 1 

LITHOLOGY STRIKE/DIP 

shaley; 2 thin iron stained shale 
partings; oolitic coal 

carbonaceous 

badly weathered 

silty; plant fragments throughout; 
coaly at top; fissile 

shaly 

Appears to be Shale as above 

A s  above; slightly coaly 

shaly; badly weathered; some inter- 
bedded coaly shale 

silty; plant fragments throughout; 
coaly at top; fissile 15" 145"W 

very fine grain sandstone; massive; 
medium gray 

silty; plant debris throughout 

lens 

coaly; fissile O0O0/4l0W 

fine grain; finely laminate shale; 
splits near base; dark gray; some 
iron weathering 

broken rubble; slightly sheared 

fine grian with siltstone interbeds; 
concretion lenses throughout 

black; carbonaceous; coaly wisps; 
very fissile 

fine grain; finely laminated; small 
scale cross-bedding 

dark gray; slightly silty; fissile 

massive; fine grian; dark gray; 
weathering orange 



H O R S E S H O E  R l D G E  

t 6e*tion B - 17 

Th 
(m) M A I N  - __ 

1.00 Shale 

0.60 Sands tone 

0.92 Sandstone 

1.29 Sandstone 

0.70 Sandstone 

0.38 Siltstone: 

0.35 Shale 

0.90 Shale 

Page 2 

L I T H O L O G Y  STRIKE/DIP 

black; grading to siltstone at top; 
trace carbonaceous material throughout 

fine grain; massive; trace carbonaceous 
material 

fine grain; massive; dark gray to black 
with some silty interbeds; with concretion 
band near top 

fine; finely lamianted; light and dark 
gray; small scale cross-bedding; 
weathers orangy-red 175°/450W 

interbedded with shale; fine grain; 
generally massive; shale shows fissility 

dark gray 

weathered orange; with contretion 

silty; dark gray 



HORSESHOE RIDGE 

Section B - 18 

Th 
(m) 

3.30 

3.00 

0.46 

1.01 

0.10 

1.00 

5.00 

1.00 

0.44 

0.05 

1.00 

0.25 

0.12 

0.20 

MAIN 

Sands tone 

- 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Sands tone 

Siltstone 

Sands tone 

Shale 

Coal 

Shale 

LITHOLOGY STRIKE/DIP 

with minor roll; heavy iron and pyrite 
stains; "fault?" N166"/68'W 

silty at top; medium to dark gray; 
heavy iron stains 

dull; shaly; sheared 

black; slightly carbonaceous 176"/71°W 

black; carbonaceous; generally 
massive 

sheared at base 

fissile; abundant carbonaceous 
material ; abrupt contact with coal 
above 005°/620W 

fine grained; finely laminated; light 
to dark gray; small scale cross-bedding; 
weathers orange-red 

concretion band; orange-yellow 
weathering 

fine grained; finely laminated; light 
to dark gray; small scale cross-bedding; 
weathers orange-red; some fissility 

black; carbonaceous; weathers 
orange-yellow 

. 

black; carbonaceous; weathers 
orange-yellow 



HORSESHOE RIDGE 

Sec t ion  B - 19 

Th 
(m) 

0.41 

- 

0.10 

0.05 

0.07 

0.33 

7.20 

2.29 

1.42 

0.15 

3.51 

0.13 

0.10 

0.13 

0.17 

0.10 

0.94 

0.25 

0.05 

0.23 

0.43 

0.64 

0.23 

MAIN 

Shale 

- 

Coal 

Shale 

Coal 

Shale  

Coal 

Cover 

Sandstone 

Shale 

Sandstone 

Shale 

Coal 

Shale  

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Sands tone 

Cover 

Sands tone 

LITHOLOGY 

dark gray t o  black;  weathered 
orange-red 

STRIKElDIP 

dark gray t o  black;  weathered 
orange-red 

dark  gray t o  black;  weathered 
orange-red; showing some s l i ckens ides  

powdery 

could not  d i g  with backhoe 

f i n e  g ra in ;  badly weathered 

f i s s i l e ;  dark gray 

f i n e  g ra in ;  badly weathered 003°/610W 

s i l t y  i n  p a r t ;  f i s s i l e ;  dark gray 
t o  black;  i r o n  s t a i n s  

carbonaceous; coaly wisps throughout 

badly weathered 

impregnated with mud or s o i l  f ron 
above 

f i n e  g ra in ;  cross-bedded; weathered 
r u s t  appears f i n e l y  laminated; some 
carbonaceous ma te r i a l  

f i n e l y  laminated; abundant carbonaceous 
ma te r i a l ;  r u s t  weathered 



HORSESHOE RIDGE 

Section B - 19 con't 

Th 
(m) - 
0.43 

1.30 

2.00 

1.27 

0.94 

0.13 

1.09 

0.61 

2.64 

MAIN 

Shale 

- 

Cover 

Shale 

Shale 

Shale 

Coal 

Shale 

Cover 

Sandstone 

0.71 Coal 

0.20 Coal 

1.42 Coal 

0.38 Coal 

0.36 Shale 

LITHOLOGY 

black; carbonaceous; some rust 
weathered 

appears to be sandstone or siltstone 

silty; light gray; fissile; tree 
plant fragments 

black; carbonaceous 

light gray; trace of plant fragments; 
fissile; some rust weathered 

badly weathered 

black; generally massive, 
carbonaceous 

STRIKE/DIP 

012°/860W 

generally ~assive; carbonaceous 
material throughout; fine grain 
appears to be small scale cross- 
bedding 001°/550W 

powder 

shaly 

shaly 

coaly appears to be sandstonelsiltstone 



HORSESHOE RIDGE 

Section B - 20 

Th 
(m) 

15.00 

0.10 

0.40 

0.50 

0.20 

1.00 

0.90 

0.15 

1.20 

1.00 

0.40 

0.35 

4.40 

0.20 

0.85 

0.40 

0.40 

0.40 

0.60 

0.20 

0.40 

3.00 

0.25 

M A I N  

Sandstone 

Coal 

Shale 

Coal 

Shale 

- 

Shale/Coal 

Shale 

Coal 

Shale 

Shale 

Shale 

Coal/Shale 

Coal 

Shale 

Coal 

Shale 

Shale/Coal 

Coal 

Shale 

Coal 

Shale 

Shale 

Shale 

Shale 

LITHOLOGY STRIKE/DIP 

massive; fine grain; medium brown 000' / 70 "W 

N43'W 

dark gray 

soft 

dark gray; interbedded carbonaceous 
shale 

carbonaceous; interbedded 

dark gray; blocky 

clean 

carbonaceous 

dark gray; blocky 

dark gray; interbedded carbonaceous 
shale 

carbonaceous; interbedded 

clean 

blocky; silty in part 

shaly 

dark gray; blocky 

clean 

dark gray; blocky; carbonaceous a t  
base 

clean 

dark gray; blocky 

carbonaceous 

blocky with carbonaceous shale 
interbedded 

carbonaceous 



HORSESHOE RIDGE 

Section B - 20 con't 

Th 
(m) 

0.30 

2.40 

1.40 

0.30 

0.15 

2.20 

2.50 

1.50 

0.90 

0.15 

0.50 

M A I N  

Coal 

Coal 

Shale 

- 

Coal 

Shale 

Coal 

Shale 

Coal 

Coal 

Shale 

Shale 

LITHOLOGY STRIKE/DIP 

shaly 

clean 

dark gray; carbonaceous shale; with 
coal stringers 

clean 

carbonaceous 

clean 

dark gray; sheared; carbonaceous 
shale and coal stringers 

clean 

shaly 

carbonaceous; minor coal stringers 

dark gray with carbonaceous lamina 175" I 6 5  OW 



HORSESHOE RIDGE 

Section B - 21 

Th 
(m) M A I N  

3.50 Shale 

- 

4.40 Coal 

4.60 Shale 

2.20 Silts tone 

4.60 Coal 

5.00 Shale 

4.20 Coal 

1.70 Siltstone 

LITHOLOGY 

Carbonaceous, minor coaly stringers, 
minor silty stringers 

shaly in places 

silty at top, carbonaceous, minor coal 
s t r ing er s 

shaly 

clean; minor shale partings at top 

highly broken 

shale splits at top; rolled; disturbed 

carbonaceous and shaly; horizontal 
lamina becoming shaly at base; lots 
of plant debris; few slickensides 

STRIKE/DIP 

17Oo/66OW 

176°/700W 

179 " I  70ow 



HORSESHOE RIDGE 

Section B - 26 

Th 
(m) 
2.30 

0.30 

1.40 

0.50 

0.20 

0.60 

2.10 

0.15 

1 .oo 

0.25 

0.20 

0.25 

1.40 

1.60 

2.00 

19.10 

M A I N  

Sands tone 
- 

Coal 

Silts t one 

Coal 

Shale 

Coal 

Sands tone 

Coal 

Sandstone 

Shale 

Coal 

Shale 

Sandstone 

Shale 

Cover 

Sandstone 

LITHOLOGY STRIKE/DIP 

medium grain; generally massive; 
few coal partings 

dirty 

dark gray 

17 7 "/ 63% 

fine grain; massive 

shaly 

fine grain; massive 

carbonaceous 

fine grain; generally massive with 
concretion bands at base 

blocky; slightly silty 

160°/610W 
coarse grain; large scale cross- 
bedding; minor rolls throughout 



HORSESHOE RIDGE 

Section B - 27 

Th 
(m) 

5.60 

0.70 

16.00 

0.60 

1.50 

1.20 

1.90 

1.50 

0.15 

0.10 

0.10 

M A I N  

Cover 

Shale 

Cover 

Sandstone 

Cover 

Shale 

Shale 

Shale 

Shale 

Coal 

Shale 

- LlTHOLOGY 

. 5  sandstone concretion 

black; carbonaceous 

fine grain; finely laminated 

appears to be shale 

blocky 

fissile 

weathered orange- blocky 

coaly 

carbonaceous 

STRIKE/DIP 

147" 129 'E 

0 0 8 " / 6 8 ' E  



HORSESHOE RIDGE 

Section B - 28 

Th 
(m) 

0.80 

0.50 

0.90 

0.40 

0.40 

1.30 

0.60 

3.40 

0.20 

0.40 

1.30 

0.30 

0.50 

4.00 

3.60 

14.00 

2.80 

1.00 

carbonaceous 

dirty 

dirty 

carbonaceous 

sheared 

M A I N  LITHOLOGY 

Sandstone fine grain; massive 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Siltstone 

Shale numerous coal partings 

Sandstone fine grain; broken 

Shale broken; carbonaceous 

Coal 

Sandstone medium grain; massive; slickensides 

- 

minor rolls at top; "faulted" 

Coal sheared 

Cover measured along road 

Coal measured along road 

Cover measured along road 

STRIKE/DIP 

048"/16'W 

008°/340W 



HORSESHOE RIDGE 
1979 PROGRAM 

DRILL HOLE SUMMARY 

fOLlTlLES 

HOLE NO. 
, -  

LOCATION 

ELEVATION 

DRILL DATE 

HOLE DIRECTION 

OUTCgOP ATTITUDE 

WATER LEVEL 

LOGS RUN 

ASH SEAM No: 

J Upper 

C ‘  

3 Lower 

.o 

(, ,’ 

- 

TOP 

14.20 
17.50 
22.60 

55.05 
57.30 
69.40 
76.65 

218.50 
219.90 
223.20 

263.60. 
267.00 
269.00 
271.60 
272.80 
276.40 

HSR-R-201 

5532639.75 N 661253.49 E 

.1664.13 m 

Sept. 179 

Vertical 

115°/100 E 

Ground Level 

Gamma Ray; Density (LSD & BRD),  Neutron, Resistivity 

BASE 

16.40 
18.60 
27.90 

55.95 
68.40 
72.00 
79.00 

219.40 
220.60 
224.10 

266.00 
267.90 
270.40 
272.00 
274.10 
-277.50 

APP. THICK 

2.20 
1.10 
5.30 

0.90 
11.10 
2.60 
2.35 

0.90 
0.70 
0.90 

2.40 
0.90 
1.40 
0.40 
1.30 
1.10 

TRUE THICK 

2.17 
1.08 
5.22 

0.89 
10.93 
2.56 
2.31 

0.89 
0.69 
0.89 

2.36 
0.89 
1.38 
0.39 
1.28 
1.08 

MOISTURE 

Note: S p e c i f i c  Gravity for 
Coal Analysis is 1.50 



I HORSESHOE RlDGE 
1979 PROGRAM 

DRILL HOLE SUMMARY 

HSR-R 202 
-?OLE No* 

LOCATION 5533122.85 N 661358.32 E 

ELEVATION 1699.29 m 

DRILL  DATE Sept. 179 

HOLE DIRECTION Vertical 

OUTCBOP ATTITUDE -1600/700 

WATER LEVEL 

LOGS R U N  

13.70 m 

.Gamma; Density (LSD, BRD), Neutron, Resistivity, Caliper, Verticality 

;EAM No.' 

B Upper 

< .  

8 Lower 

i ' 

- 

TOP 

44.90 
46.70 
48.20 
50.50 
51.80 
62.00 
63.50 

96.20 
97.80 

116.60 
117. 1.5 

206.10 
207.60 

io4.65 

BASE 

46.00 
47.40 
49.85 
51.30 
60.85 
62.60 
70.60 

97.20 
98.45 
108.05 
117.00 
121.20 

207.10 
208.40 

~ ~~ 

APP. THICK 

1.10 
0.70 
1.65 
0.80 
9.05 
0.60 
.7.10 

1.00 
0.65 
3.40 
0.40 
4.05, 

1.00 
0.80 

rRUE THICK 

0.38 
0.24 
0.56 
0.27 
3.10 
0.21 
2.43 

0.34 
0.22 
1.16 
0.14 
1.39 . 

0.34 
2.74 

MOISTURE 'OLITILES ASH 

- 

Note: S p e c i f i c  Gravity for 
coal Analysis is 1-50 

FSI 

- 



I 
I~ORSESI iOE RIDGE 
1979 PROGRAM 

DRILL HOLE SUMMARY 

HOLE No. HSR-R 203 
f >  

LOCATION 5532128.23 N 661359.86 E 

ELEVATION 1794.06 m 

. DRILL  DATE Sept.179 

HOLE DIRECTION 

OUTCBOP ATTITUDE 065"/25" w 

WATER LEVEL 

LOGS RUN 'Gamma, Density (LSD & BRD), Neutron 

SEAM No: TOP 

16.25 
17.05 

66.85 
75.00 
77.05 
78.50 
80.30 
85.10 
91.30 

BASE 

16.70 
17.45 

69.20 
75.60 
77.35 
79.05 
81.30 
86.10 
92.30 

APP. THICK 

0.45 
0.40 

2.35 
0.60 
-0.30 
0.55 
1.00 

. . 1.00 
1.00 

0.41 
0.36 

2.13 
0.54 
0.27 
0.50 
0.91 
0.91 
0.91 

10 LIT  ILES ASH FSI 

Note: Specific Gravity for 
Coal Analys i s  is 1.50 



IIORSESHOE RlDCE 
1979 PROGRAM 

DRILL HOLE SUMMARY 

HSR-D 204 

5533668.96 N 661664.92 E 

1897.32 m 

T O L E  No. 

LOCATION 

ELEVATION 

DRILL DATE July/79 

HOLE DIRECTION 1100/600 E 

oUTCgOP ATTITUDE 016'/55" W 
>-. 

WATER LEVEL 

LOGS RUN .Gamma, Density (LSD & BRD) 

EAM No: 

I Upper - 

I Lower 

I 

) Upper 

) Lower 

I Upper 

,J 

7 Ipwe; - 
- 

TOP 

30.60 
31.80 

57.40 

61.10 

64.40 
62.80 

72.80 
75.40 

79.90 

98.90 
99.60 
103.00 

107,ZO 
108.70 
109.60 
110.30 

149.30 
154.50 

162.30 
163.50 
172.30 

BASE 

31.20 
34.50 

59.10 

62.10 
63.40 
65.20 

74.60 
76.20. 

80.40 

99.40 
102.40 
104.00 

108.20 
109.10 
110.00 
110.70 

153.80 
155.20 

162.90 
164.30 
173.90 

1.70 

1.70 

1.00 
0.60 
0. ao 

1-80 
0.80 

0.50 

0.50 

1.00 
2.80 

1.00 
0.40 
0.40 
0.40 

4.50 
0.70 

9.60 
0.80 
1.60 

APP. THICK 

0.60 

TRUE THICK 

0.05 
0.15 

0.97 

0.86 
0.52 
0.69 

1.69 
0.75 

' 0.47 

0.47 
2.63 
0.94 

. .  

0.97 
0.39 
0.39 
0.39 

4.22 
0.66 

0.56 
0.75 
1.55 

page 1 of 2 

MOISTURE 

1.09 
1.74 

1.04 

1601 

1.07 
0.56 

0.51 

0.89 

/ 

0-56 

0.47 

0.25 . 

~ ~~ 

IOLlTl LES 

26.38 
26.38 

26.19 

25.10 

26.18 
27.51 

25.69 

25.08 

26.44 

24.51 
22.43 

- 

ASH 

5.95 
4.16 

4.86 

6.54 

4.50 
6.11 

6.05 

6.62 

6.12 

7.73 

0.52 

- 
FSI 

.o 

.5 

.5 

.o 

.50 

.o 

.o 

.5 

,o 

.5 

.5. 
1 -  

C o d  Analysis is 1.5 



HOLE No. HSR-D 204 
( >  

LOCAT ION 

ELEVATION 

DRILL  DATE 

HOLE DIRECTION 

OUTCBOP A'TTITUDE 

WATER LEVEL 

LOGS RUN 

SEAM No: 

8 Upper 

8 Lower. 
f - .  
i 

9 

10 

k,. ,, 

- 

TOP 

243.90 
250.30 

259.90 
261.60 
271.70 
273.10 

386.70 
3'87.60 
390.40 
392.80 

.394.40 

411.20 
420.40 
433.80 

~~ 

BASE 

249.60 
251.40 

260.90 
268.40 
272.70 
273.50 

387.10 
389.70 
391.90 
393.80 
395.60 

413.30 
420.80 

? 

HORSESHOE RIDGE 
1979 P R O G R M  

D R I L L  HOLE SUMMARY 

page 2 of 2 

APP. THICK 

5.70 
1.10 

1.00 
6.80 
J .00  
0.40 

0.40 
2.10 
1.50 
1.00 
1.20 

2.10 
0.40 

'RUE THICK 

5.51 
1.06 

0.87 
5.89 
0.87 
0.35 

0.38 
1.97 
1.41 
0.94 
1.13 

2.09 
0.40 

MOISTURE 

0.76 

0.95 
0.72 

0.59 

0.58 

0.65 

0.52 

0.85 

(0 L IT1 L ES 

21.84 

20.63 
21.15 

22.72 

21.48 

21.31 

23.73 

22.02 

ASH 

- 

6.45 

5.79 
8.12 

8.02 

6.'26 

8.49 

8.57 

9.70 

FSI 

- 
4.0 

1.5 
3.5 

7.5 

5.5 

5.5 

7.5 

7.0 

Note:  Specific Gravity for 
Coal Analysis is 



HORSESHOE RIDGE 
1979 PROGRAM 

DRILL HOLE SUMMARY 

HOLE No. HSR-D 205 

57.70 
58.50 

69.24 
75.30 
78.60 

Page 1 of 2 

58.25 
66.50 

' 70.50 
76.25 
79.90 

LOCATION 5534384.79 N 661824.78 E 

ELEVATION 1922.46 m 

DRILL DATE August /79 

HOLE DIRECTION O8O0/55O E 

OUTCROP ATTITUDE 17O0/45O w 

WATER LEVEL 

LOGS RUN Gamma, Density (LSD 6 BRD), Neutron, Caliper, Verticality 

152.05 
152.80 
154.50 
155.20 
156.25 
156.95 
157.35 
159.45 
160.55 
160.90 

SEAM No: 

152.60 
154.20 

* 155.15 
156.15 
156.80 
157.15 
159.30 
160.40 
160.80 
161.20 

6 Upper 

5 Lower 
- 

~ 

7 Upper 

7 Lower 

3 Upper 

- 

I 

10.40 13.90 
14.10 14.90 t 15.00 16.30 

APP. THICK 

3.50 
0.80 

1.30 

0.55 
8.00 

1.26 
0.95 
1.30 

0.55 
1.40 
0.65 
0.95 

* 0.20 
1.95 
0.95 
0.25 
0.30 

0.55 

TRUE THICK 

3.38 
0.77 

1.26 

0.48 
6.92 

1.09 
0.82 
1.13 

0.50 
1.27 
0.59 
0.86 
0.50 
0.18 
1.77 
0.86 
0.23 
0.27 

MOISTURE lOLlTl  LES 1SH FSI 



.) 

HORSESHOE RIDGE 
1979 PROGRAM 

DRILL HOLE SUMMARY 

HOLE NO. HSR-D 205 

LOCATION 

ELEVATION 

DRILL DATE 

HOLE DIRECTION 

OUTCROP ATTITUDE 

WATER LEVEL 

LOGS RUN 

SEAM No: 

8 Lower 

9 

10 

. 

- 

TOP 

165.10 
168.40 
169.30 
169.80 
171.45 
171.95 
172.25 
174.20 
178.75. 
179.20 
180.20' 

245.80 
247.45 

272.00 
274.10 

BASE 

166.30 
168.95 
169.65 
170.30 
171.80 
172.10 
174.00 
175.90 
179.05 
179.90 
181.20 

247.00 
248.60 

273.90 
274.70 

APP. THICK 

1.20 
0.5.5 
0.35 
0.50 
0.35 
0.15 
1.75 
1.70 
0.30 
0.70 
1.00 

1.20 
1.15 

1.90 
0.60 

TRUE THICK 

1.09 
0.50 
0.32 
0.45 
0.32 
0.14 
1.59 
1.54 
0.28 
0.66 
0.94 

1.04 
1.00 

1.65 
0.52 

page 2 of 2 

MOISTURE 10 LIT1 L ES FSI 



h 1 I1  OK> GSH Ut K I LJbL 
c 1979 PROCJUM 

DRILL HOLE SUMMARY 

HOLE No. HSR-R 206 
f l  

LOCAT ION 5534874.98 N 661749.29 E 

ELEVATION 1869.38 m 

DRILL  DATE Sept. I 7 9  

HOLE DIRECTION 080°/600 E 

OUTCBOP ATTITUDE 170°/700 W 

page 1 of 2 

WATER LEVEL 

LOGS R U N  

22 m 

. Gamma, Density (LSD 6 BRD), Neutron, Caliper,  R e s i s t i v i t y ,  Ver t i ca l i ty  

SEAM NO.' 

7 Umer 

7 Lower 

3 Upper 

/ 

- 

TOP 

14.10 
14.60 
16.50 
17.50 
22.00 
22.45 
22.65 
23.45 

25.25 
27.55. 

109.20 
109.55 
111.80 
112.80 
113.60 
115.10 
115.90 
117.15 
120.30 
120.95 
121.55 

BASE 

14.50 
16.35 
17.25 
21.85 
22.25 

-22.55 
23.35 
23.50 

25.35 
26.10 

109.35 
111.65 
112,60 
113.35 
114.95 
115.70 
117.05 
117.90 
120.75 
121.25 
122.15 

APP. THICK 

0.40 
1.75 
0.75 
4.35 
0.25 
0.10 
0.30 
0.05 

0.10 
0.55 

0.15 
2.10 
0.80 
0.55 
1.35 
0.60 
1.15 
0.75 
0.45 
0.30 
0.60 

TRUE THICK 

0.35 
1.52 
0.65 
3.77 
0.22 
0.09 
0.26 
0.04 

0.09 
0.48 

0.13 
1.82 
0.69 
0.48 
1.17 
0.52 
1.00 

. 0.65 
0.39 
0.26 
0.52 

MOISTURE JOLITILES 4SH 

Note: Specific Gravity for 
C o a l  Analysis is 



I ' 1  

I .  

HOLE No. HSR-R 206 
' 1  

LOCATION 

ELEVATION 

DRILL  DATE 

HOLE DIRECTION 

OUTC6OP ATTITUDE 

WATER LEVEL 

LOGS RUN 

SEAM No.. 

8 Lower . 
r .. 

~ 

- 

TOP 

124.40 
125.60 
127.40 
127.90 
128.50 
129.45 
130.05 
132.65 
134.40 
138.90 
140.15 
140.65 
141.05. 

1iORSESIiOE R l D G E  
1979 PROGRAM 

DRILL HOLE SUMMARY 

page 2 of 2 

BASE 

125.30 
126.20 
127.70 
128.35 
128.95 
129.90 
132.70 
134.20 
136.25 
140.00 
140.40 
-140.90 
141.90 

APP. THICK 

0.90 
0.60 
0.30. 
0.45 
0.45 
0.45 
2.. 65 
1.55 
1.85 
1.10 
0.25 
0.25 
0.85 

TRUE THICK 

0.78 
0.52 
0.26 
0.39 
0.39 
0.39 
2.29 
1.34 
1.60 
0.95 
0.22 
0.22 
0.74 

MOlST,URE lOLITlCES &SH 

N o t e :  Specific Gravity for 
coal Analysis is 

FSI 



~ ~~ ~~ 

HORSESHOE R I D G E  
1979 PROGRAM 

DRILL HOLE SUMMARY 

HSR-R 207 - 

5534832.21 N 661891.30 E 

1904.61 m 

Sept. 179 

LOCAT ION 

ELEVATION 

. DRILL DATE 

HOLE DIRECTION 0 8 4 ~ / 6 0 ~  E 

OUTCBOP ATTITUDE 17Oo/7O0 W 

WATER LEVEL 

LOGS RUN 

SEAM No.' 

Coal Zone 

Coal Zone 

r -.. 

Coal Zone 

(.. 1 
- 

TOP 

11.00 

23.00 

35.00 

* NOTE: 

Gamma 

BASE 

18.00 

27.00 

36.00 

APP. THICK 

7.00 

4.00 

1.00 

TRUE THICK 

5.36 

3.06 

0.77 

MOISTURE 'OL IT1 LES 

~ 

SSH 

Coal Zone used 
because of only one 
log  run in hole  

Note: Specific Gravity for 
coal  Analysis i s  
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HORSESHOE RlDCE 
1979  PROGRAM 

DRILL HOLE SUMMARY 

HOLE No. HSR-R 208 
( 1  

LOCATION 5534345.45 N 661602.80 E 

ELEVATION 1899.93 m 

DRILL DATE Sept. I 7 9  

HOLE DIRECTION 0 7 2 ° / 6 0 0  E 

OUTCBOP ATTITUDE 168' /68 '  W 

WATER LEVEL 

LOGS RUN Gamma,  Density (LSD), Caliper 

SEAM No.' TOP 

5.10 
6.50 

47.60 
50.20 

68.60 

BASE 

6.00 
7.30 

.49.30 
50.90 

69.50 

APP. THICK 

0.90 
0.80 

1.70 
0.70 

0.90 

TRUE THICK 

0.71 
0.63 

1.34 
0.55 

0.71 

. .  

MOISTURE (OL IT I LES 

- 

9SH 

Note: Specific Gravity for 
Coal Analysis is 



~~ ~~ . li(1RSESIiOE RIDGE 
1979 PROCRM 

DRILL HOLE SUMMARY 

Y O L E  No' 

LOCATION 

ELEVATION 

DRILL  DATE 

HOLE DIRECTION 

HSR-R 209 

5532811.33 N 661703.03 E 

1838.52 m 

Sept. 179 

Vertical 

OUTCgOP ATTITUDE 016"/54O w 

WATER LEVEL 

LOGS RUN 

iEAM No: TOP 

141.40 
143.50 
147.00 
150.80 
154.60 
159.90 

75.5 m 

Gamma, Density (LSD h BRD), Neutron, Resistivity, Caliper, Verticality 

BASE 

142.80 
146.10 
149.80 
154.40 
157.10 
162.40 

APP. THICK 

1.40 
2.60 
2.80 
3.60 
0.50 
-2.50 

TRUE THICK 

0.82 
1.53 
1.65 
2.12 
0.29 
1.47 

vlOlSTURE IOLlTlLES rSH 

Note: Specific Gravity for 
Coal Analysis is 



HORSESHOE R I D G E  
1979 PROGRAM 

T O L E N 0 *  

LO CAT ION 

ELEVATION 

DRILL DATE 

HOLE DIRECTION 

DRILL HOLE SUMMARY 

HSR-D 210 

5533115.08 N 661373.16 E 

1699.17 m 

Oct./79. 

Vertical 

OUTCgOP ATTITUDE 16Oo/7O0 E 

WATER LEVEL 

LOGS RUN 

1.00 m 

Gamma, Density (LSD & BRD), Neutron 

SEAM No: TOP 

64.30 
65.80 
66.60 
67.30 

BASE 

65.20 
66.30 
66.85 
70.10 

APP. THICK 

0.90 
0.50 
0.25 
2.80 

TRUE THICK 

0.31 
0.17 
0.09 
0.96 

MOISTURE 

0.59 
0.51 

0.44 

I !  
Note: Specific Gravity for 

. Coal Analysis is 



SEAM DESIGNATION 

3 Seam 

4 Upper 

4 Lower 

5 Seam 

6 Upper 

6 Lower 

7 Upper 

7 Lower 

8 Upper 

8 Lower 

9 Seam 

41 1.4-413.2 

10 Seam 

HORSESHOE RIDGE 

DRILL HOLE 204 

CORING PERFORMANCE 

SAMPLE NUMBER ( S )  

1 & 2  

3 

4 

5 & 6  

7 

8 

Sample Tag #9 
des t royed  

10 

11 t 1 2  

1 3  

14, 15,  R 16 

1 7  & 18 

19 

20 

4 3% 

74% 

68% 

110% 

66% 

4 5% 

49 % 

6 4% 

74% 

6 7% 

68% 

61% 

6 6% 
* 

Tota l  Measured Core = 358.69 

Total  D r i l  l e d  Core = 449.20 

*Used d i f f e r e n c e  i n  marker blocks 
and measured t h i c k n e s s  t o  
c a l  cul  a t e  % recovered 

b5K Average Coal Core Performance = 

Tota l  Rock & Coal Core Performance = 80% 



CROWs i\IEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
HOLE PARTICULARS 

I  PROJECT^ HORSESHOE RIDGE I 
S.E. BRITISH COLUbBIA AREA I 

LOGGING 

5Y5?3_E!. 96"r_- __ ~ I LOCATION t 661 664.92 E 
_~ . __ - . 

N I L  
N I L  

-__-- 
1897.32 HOLE BEARlNG(m1 105 OTHER _____ _ - 

ELEVATION 

TOTAL DEPTH 452.00 HOLE ANGLE(;)* I 60 

. 
TESTS 

I AUG JUL: 3 0 7  20 79 1 21 
:OAL CORING PERFORMANCE 

CORE RECOVERY 

PAGE j.... I OF ___. .%.-- HOtE No.\ 204 - 
lXAMlNATlON 

LOG USED L I t h o  I ogy 

NO. OF SEAMS SAMPLED\ .- 
JLS 6 JLL EXAMINER (S) 



CR I NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

LlTHO D E S C  R I P T  I O N  A ANALYTICAL DATA + 
-- Fr&!EMARKS ' M O I S T  % ASH % V.M. % F.C% 

YDmNC SEAM 

F.S.I, c.v. 
BOX ST DEPTH Ti 

o.r.b.Imiduol' d.b. d.b. d.b. 
' 

ANGLE WSlC No. No. m&r FROM I TO MAIN AMPLIFIED [INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 F r  

! 0.14 SST I Br_e_cciated; broken , .  

I 10.341 SST I as above; very broken 1 I I I I I I 1 I I ]  
I I I  I 1 I I 

?.above; very broken 
I 47.5 I I I I  I I I L I I I I I I I I I I ___ -- 

10.191 SST I as above; broken 
I I I I  I 1 I I I I 1 I I I 1 I I I 

~~ ~ 

ALL LINEAR UNITS IN METRES 

x measured thickness of core  

t :*R6/OR S - COLDER ASSOCIATES H A R D N E S S  CODE 
* R O D  - ROCK QUALITY D E S I G N A T I O N  ( % )  

FF - FRACTURE FREQUENCY 

' ( t )  Beddlng Trace  

A A N G L E  M E A S U R E D  FROM CORE AXIS 

FILE No BA -212 A 
RFVIZFO N m  1978 



CRC NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION AREA CONTINUED 

3 
PROJECT HORSESHOE RIDGE 

OF _ _ _ _ _ _ _ _ _ _  

0.12 

0.18 

Shale s i i ckens ided along bedding; coaiy wisps; i r o n  s ta in ing ;  
throughout; s t i c k  

- _ _ _ _ _ _ _ _ _ _ ~ _ _  
SST heav i l y  i r on  stained; carbonaceous mater ia l ;  f i n e  grain;  _ _ _ _  

very broken 
___- 

ALL LINEAR UNITS IN METRES t : * R W O R  S - GOLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY D E S I G N A T I O N  1 % )  
F F  - FRACTURE FREQUENCY 

x I measured thickness of core '(t) Bedding Trace 

A A N G L E  MEASURED F R O M  CORE AXIS I HOLE v0.1 204 J 
CON T I  NUE 

FILE No B A - 2 1 2 A  
PFVIFFD N a  1978 



CR( NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
4 

PAGE _ _ _ _ _ _ _  
OF _ _ _ _  25 _ _ _ _  HORSESHOE RIDGE PROJECT 

AREA 

I "  I DDlN SEAM W E  .. 
ANALYTICAL DATA . .. . L A 4  I LITHO D E S C  R I P T I  O N  

, .-. ,.-.. """. , , 

0.09 C o a l  dul I and br iqht ;  broken I I 

0.07 Shale carbonaceous I 

1 I I I  1 - I I I I I I I I I I 
ALL LINEAR UNITS I N  METRES 

x measured thickness of core  

t :*RI/OR S - COLDER ASSOCIATES HARDNESS CODE 
.ROD - ROCK QUALITY DESIGNATION ( % )  

FF - FRACTURE FREQUENCY 

.(t) Beddlng Trace 

A ANGLE MEASURED FROM CORE AXIS 

FILE No BA-212A 
RFVISFD Nor 1978 



CR NEST RESOURCES LIMITED 5 

HORS- PAGE _ _ _ _ _ _ _  
OF _ _ _ _  _5_6 _ _ _ _  

PROJECT 

CORE & COAL CORE DESCRIPTION AREA CONTI NU E D 

ALL LINEAR UNITS IN METRES t . R I / O R  S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS 

. R O D  - ROCK QUALITY D E S I G N A T I O N  ( % 1  
CONTINUE 

FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
PFVISFD Nor 1978 "(t) Bedding Trace x measured thickness of core 



CI 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
0 

PAGE _ _ _ _ _ _ _  
OF .-->Xi _ _ _ _  PROJECT I HORSESHOE RIDGE 

AREA 

ALL LINEAR UNITS IN METRES 

x measured t h i c k n e s s  of c o r e  

t :*R&/OR S - COLDER ASSOCIATES HARDNESS CODE 

* R Q D  - ROCK QUALITY D E S I G N A T I O N  ( % I  
FF - FRACTURE FREQUENCY 

'(t) B e d d i n g  T r a c e  

A A N G L E  MEASURED FROM CORE AXIS 

FILE N o  B A - 2 1 2 A  
PFVISFD Nor 1978 



CI S NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

0.05 

PAGE _ _ _ _ _ _ _  
OF _ _ _ _  2G _ _ _ _  PROJECT HORSESHOE RIDGE 

AREA 

_______-- 
Coal dull wi th  b r i g h t  . __ ~ _ _ ~ _ _ _ _ ~  -~ 

J -- 

X ANALYTICAL DATA i 
REMARKS * LlTHO D E S C R I P T I O N  

MOIST % ASH *A V.M. *Is f.C. % 
F,s.I. c,v. :rat, 

- B O X  ocm DEPTH 
No ",p FROM TO MAIN I a.r.b.lmiduol d.b. d.b. d.b. Freq. RQD Hard AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 

AT - TH 

I I I 1 I 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RL/OR 5 - GOLDER ASSOCIATES HARDNESS CODE 
. R O D  - ROCK QUALITY D E S I G N A T I O N  1%) 

FF - FRACTURE FREQUENCY 

' (t) Bedding Trace 

A A N G L E  MEASURED F R O M  CORE AXIS 

CON T I  NUE 

FILE N o  B A - 2 1 2 A  
PFVlSFD N a  1978 



AREA I 11 CONTINUED I 1 

I I 79.75 I I 12x48 I I I I I I I I I 1 I I I 
I 79.75 I 10.081SH/CoaI I Interbedded; broken ! 

I I I 10.251 Shale I coaly; c a l c i t e  f i l l e d  f rac tures ;  s l i c k s  on I 78 I I I I I I I I I I I I I 
I I  I f r a c t u r e s  and beddlnq surfaces I 58 168 1 

I I I I I I I I I I 1 I 1 I I I I I 

ALL LINEAR UNITS IN METRES t :*RI /OR S - COLDER ASSOCIATES HARDNESS CODE 
*ROD - ROCK QUALITY DESIGNATION 1%) 

FF - FRACTURE FREQUENCY 

' ( t )  Bedding Trace 

A ANGLE MEASURED FROM CORE AXIS 1 HOLE yo.] 204 I 
CONTINUE 

x measured thickness o f  core FILE N o  BA-212A 
PFVISFD Nor 1978 



PROJECT 
CORE & COAL CORE DESCRIPTION 

~ AREA 

ALL LINEAR UNITS IN METRES 

OF _ _ _ _ _  %--- 
CONTl NU E D 

x measured thlckness of core 

t :*R&/OR S - COLDER ASSOCIATES HARDNESS CODE 
. R O D  - ROCK QUALITY D E S I G N A T I O N  1 % )  

FF - FRACTURE FREQUENCY 

"(t) Bedding Trace 

A A N G L E  MEASURED F R O M  CORE AXIS 

FILE No BA - 2 1 2  A 
RFVISFD N a  1978 



C I  5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
i n  ~ 
I "  

PAGE _ _ _ _ _ _ _  
OF _ _ _ _  HORSESHOE R I DGE PROJECT 

AREA 

ANALYTICAL DATA 
&NC SEAM SAMPLE - 
ANGLE DESIG No. ./. ASH % V.M. % F.C. % F.S.,. :ra$ E M A R K S  ' L l  THO D E S C R I P T I 0 N 

__._ 

o.r.b.lmiduol d.b. d.b. d.b. c.v. Creq. RW Hard NO. mgy FROM I TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 
Tk Box a&- ~ DEPTH 

.T 

13  I 90.6 0.09 SST sandstone; ~ -. .. ._ f -- ino-medium - -- gra in ;  a t  CaCo, bands 62 1 1  I R ~  , 
I I I 

ALL LINEAR UNITS IN METRES 

x measured thickness of core  

- -  
Shale dark ray; carbonaceous w i t h  t h i n  c o a l ~  t r a c e s  I:---+--------- d u l l  ____- and br ight ;  pu lver l zed  

t :.RI/OR S - GOLDER ASSOCIATES HARDNESS CODE 

o R Q D  - ROCK QUALITY D E S I G N A T I O N  [ % I  
FF - FRACTURE FREQUENCY 

A A N G L E  MEASURED F R O M  CORE AXIS ~~] 
CONTINUE 

' (t) Beddlng Trace 

I HOLE yo.1 204 1 
CONTINUE 

FILE No B A - 2 1 2 A  
RFVISFD Nor 1978 



PROJECT HORSESHOE RIDGE CORE & COAL CORE DESCRIPTION AREA 

I I w i t h  bright; powdered core  

p i F 5 T ]  A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNIT5 IN METRES t .RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  f % )  

CON TI  NUE 
FF - FRACTURE FREQUENCY 

FILE No B A - Z I Z A  
RFVISFD r h  1v78 

x measured thickness of core  " ( t )  Bedding Trace  

PAGE--!J--- 

CONTl NU E D 



RESOURCES LIMITED CR( NEST 

CORE & COAL CORE DESCRIPTION PROJECT I HORSESHOE RIDGE } HOLE NO{ 204 1 'AGE-!$--- 
CONTINUED OF _ _ _ _ _ _ _ _ _ _  AREA 

? 
X ANALYTICAL DATA A LlTHO D E S C  R I P T I  O N  DDlN SEAM SAMPLE 

____ YNGLPMS~C No . M O I S T  V e  ASH%V.M.% F C . %  F.S.I. c.v. Ira!,EMARKS' 
BOd am DEPTH 

A r  ' TH 
o.r b. lnt&ol Yreq/ RQD H a r d  No. MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 d.b. d.b d b. mLr FROM I TO 

0.02 Coal dul  __ I coal - I I I l l ,  
I I I 1  I 

t *RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS ALL LINEAR UNITS IN M E T R E S  
* R O D  - ROCK QUALITY D E S I G N A T I O N  lo/*) 

CON T I  NUE FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
RFVISFD Nou 1978 



CORE & COAL CORE DESCRIPTION 

, . ~ I ~ D E ~ T H ~ ~  
loco FROM 

1 1  1.50 
111.50 

13 
PAGE -______ 
OF -___ 36 _ _ _ _  

HORSESHOE RIDGE PROJECT I 
AREA CON TI NU E D 

LITHO D E S C R I P T I O N  

MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH 

114.90 

118.N 

I I I I I I I I I I I 

I I 1.01 54 I R ~  1 

114.90 0.18 SST r u b b l e ;  as above 0 

i ron  s t a i n i n g  on j o i n t s  25 

20 

0.29 Shale dark gray t o  black; abundant p l a n t  fragments; 

I I I I 
10.271 Shale I d_ar& gray;_co~iy;iron._lt_aininq on j o i n t s  

i 

.___ Shale asabove __.._ 

Shale as above 4 

SLT i i a h t  qray; i r o n  s t a i n s  on j o in t s ;  bedding 40 

i n d l s t  inc  t 29 
1 1  

121.9 

SLT as above 32 

SST medlum t o  l i g h t  gray; f i n e  t o  medium grain;  22 

b recc ia t i on  a t  117.62 25 
c a l c i t e  s t r inqers ;  i r on  s ta ined jo in t s ;  minor 14 

_ _ _ _ _ _ ~  ___ __ 
0.13 SLT a r a y ; a  i&tKi nf  I I I I nq; carbonaceous w ISPS 

I I  I I 1 I I I I I I  I 1 

I I I I I I I I I 1 I I I I I 

I I I I I I I 1 1 I I I I I I 
SST I rubble; as above I 17 

I I I I I 1 1 t i  I 20 I 10.221 SST 1 medlum gray; medium t o  f Ine  g ra in  
1 

I 1 I 1 I I I I I I I I 
I I I I 

I I  1 I ln.551 Shale I dark t o  medium gray; coal s t r ingers ;  minor I ron  I 56 
I - 1 - 1 -  I _ _  _ _  , _ I _  +-. ,, s i lckens ided j o i n t s  I 14 

I 57 

_... 
I I I I 5,zl , , , ,r lq UII J u I I 1 1 :  

i 1 I I CL," nc on" 3 7  I 33 I I I I I I I I I 1 I I I t  I , -- -. 

73 I I I I I I 1 I I I I I 
75 I I R3 
69 I I I I I I I I I I t I 



CORE & COAL CORE DESCRIPTION PAGE--!?-- PROJECT HORSESHOE RIDGE 
AREA CON T I  NU E D 

804 y n  
No. mLr 

ANALYTICAL DATA - 
REMARKS ' 

rea. ROD HpCQ, 

LITHO D E 5 C R I P T  I 0 N 
SEAM MOIST ' A  ASH '/ V.M. '1. F.C.% XSIG No. 

DEPTH TL 
0.r.b. miduol- d.b. d.b. d.b. "". Frat' FROM TO MAIN AMPLIFIED? INCLUDE COAL RECOVERY FOR EACH SEAMI- 

badly broken; as above; I ron  s ta ined _____- 0.08 sLr  I d t n ' =  I I  
I I I 

20 I 1 I I I  I I 1 I I I I I I I I I I I 
I I I I I  I I I I I I I I I 1 I I I I I 

l0.051 SST I Breccla;  broken 

0.17 

0.07 

f r ac tu res  

0.17 SST i l ~  ~ ~ O V R :  verv broken 

__-- 
SLT as above 3" 

SLT badly broken; as above 
. ____ -- 

I I 1 1  ~ I I I I I 1 1 1 I 1 I I I _ _  
10L6j  SST 1 as above; -___ few coaly wisps; s t i c k  

0.51 

I. I I I 10.201 SST I as above; very broken I I l l  I 1 l 1 1 1 1  I I I I  

SLT as above; badly broken 

C L ~  nr; on" 10  

ALL LINEAR UNITS IN  METRES t :*RI/OR S - GOLDER ASSOCIATES HARDNESS CODE 
* R Q D -  ROCK QUALITY DESIGNATION 1 % )  

FF - FRACTURE FREQUENCY 
x measured thickness of core '(t) Bedding Trace 

A ANGLE MEASURED FROM CORE AXIS 

CONTINUE 

FILE No.BA-212A 
RFVISFD N a  1978 



CRi NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION AREA CONTINUED 

PAGE--!?-- 
OF _ _ _ _  ?!!-.- HORSESHOE RIDGE PROJECT I 

r r Bod Mmn DEPTH LITHO D E S C R I P T  I 0 N 

No. MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACI 
&r TH m&r FROM TO 

125.4 
129.2 125.4 0.51 SST coarse grain;  s a l t  and pepper; abundant c a l c i t e  

f i I led f ractures;  coa ly  wisps; s t i c k  

1 

I 

I 

0.42 SST I as above w i t h  c a l c i t e  f i l l e d  fragments; 
129.3 s I i ckens i des abrupt con tac t  be I ow 

129.3 0.12 Shale s i l t y ;  w i t h  carbonaceous D i an t  frdaments; p y r i t e  
s t a i n i n g  on s i i ckens ided surface 

0.51 SLT medlum-dark gray; carbonaceous p l a n t  fragments: 
i r o n  s t a i n i n g  on j o i n t s  and bedding; s l i cken-  
sides along bedding; c a l c i t e  f i l l e d  f rac tu res  

ALL LINEAR UNITS IN METRES 

x measured th ickness  o f  core 

t :*RL/OR S - GOLDER ASSOCIATES HARDNESS COD 
.RQD - ROCK QUALITY DESIGNATION 1 % )  

FF - FRACTURE FREQUENCY 

( t)  Bedding Trace FILE No BA-212A 
RFVISFD N a  1978 



CR( NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
It. 

PROJECT I HORSESHOE RIDGE I HOLE No] 204 
AREA CON TIN U E D 

c A ANALYTICAL DATA f 
x UDDING SEAM REMARKS t M O I S T  Of. ASH*/ V.M. % f.C.% 

0.r.b. miduol' d.b. d.b. d.b. r d  , 
L I  THO D E S C R I P T I 0 N 

DESlG No. FbS.I. '"' ::::: ROD H~ 
-- 00d am DEPTH 

a7 ' TH - 
No. mGy FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 

Joints 
0.14 SLT as above; broken I I I ,  

I I 1 

~~~ - 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :.RI/OR S - COLDER ASSOCIATES HARDNESS CODE 
.ROD - ROCK QUALITY D E S I G N A T I O N  [*/*I 
FF - FRACTURE FREQUENCY 

(t) Bedding Trace 

A A N G L E  MEASURED FROM CORE AXIS 1-J CON TI NUE 

FILE N o  B A - 2 1 2 A  
REVISFD N a  1978 



CR N E S T  RESOURCES L I M I T E D  

CORE & COAL CORE DESCRIPTION 
~~ 

PAGE--J!!-- 
OF..--? _ _ _ _  PROJECT HORSESHOE RIDGE 

AREA 

ALL LINEAR UNITS I N  METRES 
* R O D  - ROCK QUALITY DESIGNATION 

FF - FRACTURE FREQUENCY 
FILE No BA-212A 
REVISED Nm 1978 

x tmeasured thickness of core " ( t )  Bedding Trace 



PROJECT HORSESHOE RIDGE 
CORE & COAL CORE DESCRIPTION AREA I 

1155.2 b.03LCoaI I d u l l ;  powder 

W I  t *RL/OR S - COLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES 
o R Q D  - ROCK QUALITY D E S I G N A T I O N  1 % )  

CON TI NUE 
FF - FRACTURE FREQUENCY 

FILE N o  B A - 2 1 2 A  
RFVISFD Nar 1978 x measured th ickness  of core  '(t) Bedding T r a c e  

PAGE--q8-- 
OF _ _ _ _  26 _ _ _ _  J 

CON TI NU ED 



Ck N E S T  RESOURCES L I M I T E D  

CORE & COAL CORE DESCRIPTION 

0.10 

0.05 

PAGE--!?-- 
OF ----?c--- PROJECT HORSESHOE RIDGE 

AREA CONTI NU E D 

Coal dul l ;  s t i c k  

C o a l  dul  I; powder 
_____ 

ALL LINEAR UNITS IN METRES 

x measured th ickness  of core 

t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 
* R O D  - ROCK QUALITY D E S I G N A T I O N  1 % )  
FF - FRACTURE FREQUENCY 

'(t) Bedding T r a c e  

A A N G L E  MEASURED F R O M  CORE AXIS p F y z - 1  
CON TI NUE 

FILE N o . B A - 2 1 2 A  
RFVISFD N w  1978 



CRI NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION PROJECT HORSESHOE RIDGE 

AREA 
PAGE--?% 
OF ~ _--- E--- 

CONTI N U  E D 

* 
X A ANALYTICAL DATA LITHO D E S C R I P T I 0 N 

R E M A R K S '  
C.V. Frat. y N T  zs$ YE MOIST % ASH % V.M. % F.C. % p.s.,. 

BOX am DEPTH 
AT - ~ TH - 

No. z p  FROM T O  MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 0.r.b. lmtduol d.b. d.b. d.b. =Tea. IROD Hare 
Join ts  0.08, Coal  D u f l i x o k e n ;  s t i c k  I I 

I 1  I I I  I 



X A ANALYTICAL DATA 
YDMNG SEAM R E M A R K S '  M O I S T  */. ASH ./ V.M. F.C. ./a 

BOA w r n  D E P T H  LITHO D E S C R I P T  I 0  N 

No. xF F R O M  TO M A I N  A M P L I F I E D  ( I N C L U D E  C O A L  RECOVERY FOR EACH S E A M )  I * )  0.r.b. midual- d.b. ' d.b. d.b. FS.k "" I T  TH . DESlG No. . 

167.5 0.18 Shale as above; broken 
I I I I 

ALL LINEAR UNITS IN METRES t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 

.ROD - ROCK QUALITY D E S I G N A T I O N  1 % )  
FF - FRACTURE FREQUENCY 

"(t) Beddlng Trace  x measured thlckness of core  

A A N G L E  MEASURED F R O M  CORE AXIS 

FILE N o  B A - 2 1 2 A  
REVISED Nw 1978 



CR NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
LL 

PAGE _ _ _ _ _ _ _  I OF --__ ?%.- PROJECT I HORSESHOE RIDGE 11 HOLE No{ 204 
I N T I  NI I F D 

r J 

X ANALYTICAL DATA Bod am DEPTH LlTHO D E S C  R I P T  I O N  
AT ~ TH 

No. MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1 . 1  0.r.b. lmiduol d.b. d.b d.b. ",p FROM 10 
0.24 Coa I du I I; broken 

ALL LINEAR UNITS IN METRES t .RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

e R Q D  - ROCK QUALITY DESIGNATION [*/el 
CONTINUE 

FF - FRACTURE FREQUENCY 
FILE No B A - Z l Z A  

x measured thickness of core  "(t) Beddlng Trace REVISFD Nw 1978 



23 
CAGE _______ HORSESHOE RIDGE PROJECT 

X ANALYTICAL DATA wo'G SEAM B O X  DCF DEPTH LlTHO D E S C R l  P T I  O N  

NO. xr FROM 1 10 MAIN I AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) [ - I  
. MOIST '/. ASH */ V.M. % f.C.% 

0.r.b. lmiduol- d.b. d.b. d.b. F*S.I' '.' TH NSIG No. 
~ 

t *R&/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES 
. R O D  - ROCK QUALITY D E S I G N A T I O N  1 % )  

CON T I NU E F f  - FRACTURE FREQUENCY 
FILE No 6 A - 2 1 2 A  
RFVISFD N a  1978 x measured thickness of core " ( t )  Bedding Trace 

I 
- -  REMARUS'  Ira"' 

rea. rROD Hard 
I 0.14 SLT I dark gray; w i th  minor l e n t i c u l a r  sand bedding; I Joints I 

I I I I 



PROJECT I CORE & COAL CORE DESCRIPTION AREA 

_ .  - S C R I P T I O N  

D I INCLUDE COAL RECOVERY FOR EACH SEAM) 

PAGE--?!--- 

L 

__-- 
0.15 SST/SLT f i n e l y  Interbedded; f i n e  a ra in  sandstone and 

___ s 1 I+ s t l  Ck--- -~ 
190.5 

0.09 SST as above; s t i c k  51 
I 

I 
0.92 SST poor ly  sorted; coarse grain;  carbonate cement 56 

64 
71 a 

large mud ch ips  a t  top; c a l c i t e  f i l l e d  f rac tu res  
p y r i t e  on s l i ckens ided beddinq surfaces; I 
numerous coalv wisps; s t i c k  

I 

0.44 SST f i n e  q ra in  w i th  numerous coaly wisps; p la tev  breakb 6x74 

192.0 alonq coalv bands; s t i c k  1 
I 

0.15 SST as above; s t i c k  0x76 

199.3 I 
0.16 SST as above; abruet; con tac t  w i th  sandstone below I 72 ' 

_____ 

1 I 1 1  1 I 1 
ALL LINEAR UNITS IN METRES t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A 

. R Q D  - ROCK QUALITY D E S I G N A T I O N  

x measured thickness o f  core 
FF - FRACTURE FREQUENCY 

'(t) Bedding Trace 

1 I I I I I I 1 1 1  
A N G L E  MEASURED FROM CORE AXIS 

CONTINUE 

FILE N o  B A - 2 1 2 A  
REVISFD Nor 1978 



CR, a NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
?ACE--..??- 
O F  _ _ _ _ _  ?--- 

PROJECT HORSESHOE RIDGE 

AREA CONTl NU E D 

1-1 t .RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  1 % )  

CONTINUE FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
REVISED Nor 1978 

x measured thickness of core '(t) Beddlng Trace 



CR i NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

207.10 

LO 
PAGE _ _ _ _ _ _ _  
OF ----- 56-- 

L 

HORSESHOE RIDGE PROJECT I 
AREA 

I 1 
0.25 Shale as above; sl lckensides on coal partings 70' 

0.38 SLT/SST dark gray; s l l t s t o n e  w l t h  mlnor sandstone lenses I 20' 
207.1- 1 I 

I I I 1  I I I I I I I I I I 1 I I I I I i  I74'72r I 10.331 SST 1 f Ine graln; f lne ly  cross-bedded; carbonate cement I 
I I I I  I I I I I I I I I I I I I I 1 

I I 
0.10- medium ara ln;  f l n e l v  cross-bedded; c a l c i t e  on 75- ---- - ~ - _ _ _ _ _ - _ _ - -  

f r a c t u r e  surfaces I 
I I 1 I 

I I I I  I I I I I I I I I I I I I I I t i  10.061 Shale I as above; broken I 2x66 1 I 14.2 179 IF3 

I EN0 OF BOX 38 I I I I 1 1 I I 1 I I I I 

1 with t h i n  c o a l y t l n g s  
I 

I '  I I I 1 1 I I I I I I I  I 
SST/SLT I as above 182. I 12.0 181 IR2 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*R&/OR S - COLDER ASSOCIATES HARDNESS CODE 
*ROD - ROCK QUALITY DESIGNATION I%)  

FF - FRACTURE FREQUENCY 

'(t) Bedding Trace 

A ANGLE MEASURED FROM CORE AXIS 1-1 
CONTINUE 

FILE No bA-212P 
REVISED N a  1978 



CC j NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION PAGE A?-.-- 
OF _ _ _ _ _  ??.- PROJECT HORSESHOE RIDGE 

AREA I . CON TI NU E D 

0.54 

0.24 

SST/SLT as above 2x70d I 
SST/SLT as above; broken.. stick I 

42 
0.55 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

as above with calcite f I I led fracture and calcite 
f l i l l n q o n  joint surface 

28" R4 

- 
A " 

t : * R I / O R  S - COLDER ASSOCIATES HARDNESS CODE 
. R O D  - ROCK QUALITY D E S I G N A T I O N  ( % )  

FF - FRACTURE FREQUENCY 

*(t) Bedding Trace 

A A N G L E  MEASURED F R O M  CORE AXIS 1 HOLE !o./ 204 ] 
CON TI NUE 

FILE N o  @ A  -212 A 
REVISED N a  1971 



CRC NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION PAGE-X- 
OF _ _ _ _ _  56-- 

PROJECT I HORSESHOE RIDGE 

AREA 

LlTHO D E S C R I P T I O N  ... 
MAIN AMPLIFIED [INCLUDE COAL RECOVERY FOR EACH SEAM) 

I Jol nts 
0.91 SST medlum ara ln  with f Ine ara ln  band In mlddle 

heavl l y  crosszb&ded; r ip-up clasts  throughout . 

0.41 SST as above; s t lck  

0.33 SST as above; stick; calcareous cement 
228.1 

ALL LINEAR UNITS IN METRES t :.Rh/OR S - COLDER ASSOCIATES HARDNESS CODE 
* R Q D  - ROCK QUALITY DESIGNATION [ % )  

FF - FRACTURE FREQUENCY 
' (t) Beddlng Trace 

A ANGLE MEASURED FROM CORE AXIS 

CON TI NUE 

x measured thickness of core FILE No BA-ZIZA 
REVISED Nor 1978 



1-1 t ‘.RI/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES 
.ROD - ROCK QUALITY DESIGNATION ( % )  

CONTINUE 
FF - FRACTURE FREQUENCY 

FILE No BA-212A 
x measured th iokness  of core ‘ ( t )  Bedding Trace REVISED Nor 1978 



CRC NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION AREA CONTINUED 

30 
PAGE _ _ _ _ _ _ _  
OF ----Zk-- 

PROJECT HORSESHOE RIDGE 

X ANALYTICAL DATA 
MOIST V o  ASH */ V.M. */0 F.C. % R E M A R K S  11 THO D E S C R I P T I 0 N 

' TH DESIC No. Frat* 
0.r.b. Ir.&juod d.b. 1 d.b. I d.b. I F'sJ. I "". MAIN I AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 reg.,ROD ,Hard 

. 

I 1 Jo ln ts  I I 1 I I I I 

ALL LINEAR UNITS IN METRES t :*R6/OR S - GOLDER ASSOCIATES HARDNESS CODE 
o R Q D -  ROCK QUALITY D E S I G N A T I O N  ( % I  

FF - FRACTURE FREQUENCY 

A A N G L E  MEASURED F R O M  CORE AXIS 

x measured thickness of core  '(t) - Bedding Trace FILE No B A - 2 1 2 A  
REVISED N a  1978 



CR I N E S T  R E S O U R C E S  L I M I T E D  

CORE & COAL CORE DESCRIPTION 
I 

X A ANALYTICAL DATA LlTHO D E S C R I P T I O N  
R E M A R K S '  MDD(NG SEAM SAMPLE ' MOIST % 

ASH Y V.M. % f.C. % 
BOX m m  DEPTH 

0.r.b. m i d u d  d.b. d.b. d.b. F*s.'' '"' pC' XSIG No LT TH 
rea..ROO , H a r e  No mGr FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 

0.08 Coal b r i g h t  w i th  d u l l  bands; s t i c k  I I I 

31 
PACE _ _ _ _ _ _ _  
OF _ _ _ _  56--- 3ORSESHOE RIDGE PROJECT 

AREA CON TI N U  E D 

250.5 
0.02 Shale carbonaceous w l th  coaly s t r lngers ;  caved? 

0.08 Coal d u l l  w l t h  b r lqh t ;  broken 

I 
0.03 Coal d u l l  w l th  b r l q h t  banps; s t i c k  

0.06 Coal b r l a h t  w l t h  d u l l  bands; s t l c k  
I 

0.06 Coal b r l q h t  w i t h  du l l ;  broken 

0.08 C o a l  du l l ;  broken; s t i c k  

t !  1 I 10.131 Coal I d u l l  wI t h  b r l oh t :  broken t o  Dwder  I I I I I I I I I I I I l l  I 



1 

.* ~~ 32 C R L  J N E S T  RESOURCES L I M I T E D  

CORE & COAL CORE DESCRIPTION 
~~ 

PACE _ _ _ _ _ _ _  
OF --___ 56--- 

PROJECT I HORSESHOE RIDGE 

AREA I 

I I I 1  1 I I I I I 1 I 1 I I I 1 I I  

0.02 Shale carbonaceous; stick I I  I I I 1  
~~ ~ 

ALL LINEAR UNITS IN METRES t :*R&/OR S - GOLDER ASSOCIATES HARDNESS CODE 
o R Q D -  ROCK QUALITY D E S I G N A T I O N  I%)  

FF - FRACTURE FREQUENCY 

A A N G L E  MEASURED FROM CORE AXIS 

CON T I  NUE 

x measured thickness of core "(t) Bedding Trace FILE No BA -212A 
REVISED N a  1978 



. -  
CRC NEST RESOURCES LIMITED 

f PROJECT I HOR<FCUOF R I nCF 

CORE & COAL CORE DESCRIPTJON 

X ANALYTICAL DATA LlTHO D E S C  R I P T I  O N  A 
R E M A R K S '  TE MOIST % ASH '/JV.M. % F.C.% F.S.,. c.v. Ira,-. mi am DEPTH 

AT TH 
No. xe FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 a.r.b.miduol d.b. d.b. d.b. 

0.09 C o a l  d u l l ;  s t l c k  I 

ALL LINEAR UNITS IN METRES t :*R6/OR S - GOLDER ASSOCIATES HARDNESS CODE 
. R O D  - ROCK QUALITY D E S I G N A T I O N  lo/.) 
FF - FRACTURE FREQUENCY 

x measured th ickness  of core  '(t) - Bedding Trace 

A A N G L E  MEASURED F R O M  CORE AXIS 

CONTINUE 

FILE N o  B A - 2 1 2 A  
REVISED N a  1978 



C R \  I N E S T  R E S O U R C E S  L I M I T E D  
34 

PAGE _ _ _ _ _ _ _  
OF _ _ _ _  ?6-.- PROJECT I HORSESHOE RIDGE 

CORE & COAL CORE DESCRIPTION AREA CONTl NU ED 

I I I 

1 I I I I  I END OF BOX 50 I I I I I I I I 1 I _. I I I I 
> I  I I I 1 1  I I I I I I I I I I I I I I 

l O . l l l  Shale I black carbonaceous; ~ l a n t  fraaments I I I I I I I I 

ALL LINEAR UNITS IN METRES 

x measured thlckness of core 

t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE 

*ROD - ROCK QUALITY DESIGNATION f%l 
FF - FRA TURE FREQUENCY 

' ( t )  Bedding frace 

A ANGLE MEASURED FROM CORE AXIS 

FILE No BA - 2 1 2  A 
REVISED N a  1978 



Z+ 
CR, 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
PROJECT HORSESHOE RIDGE 1 1  UClIFN,'  

AREA I 
I 

X A ANALYTICAL DATA 
uDOmc SEAM MOIST % ASH '/ V.M. % F.C.*/. REMARKS' BOA m m  DEPTH LlTHO D E S C  R I P T I  O N  

No. mGr FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 Frea., RQD I Hard 0.r.b. midual ~ d.b. d.b. d.b. F*s*I. Frat. 
.I TH DESIG No. - 

260.9 0.19 Shale dark gray-black; carbonaceous; p l a n t  fragments; sl icken- 
I sides on bedding surface; s t i c k  I 

I 
I I I I I 

?AGE _. _ _ _ _ _  
OF _ _ _ _ _  ?6-- 

I I 
lo. 

ALL LINEAR UNITS IN METRES t :*RI/OR S - COLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY DESIGNATION ( % )  

FF - FRACTURE FREQUENCY 

A ANGLE MEASURED FROM CORE AXIS 

CON TI NUE 

x measured thickness o f  core ' (t)  - Bedding Trace FILE No B A - 2 I 2 A  
REVISED N a  1978 



CRL .I NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

ALL LINEAR UNITS IN METRES 

Y mnosiirnd thickness of core 

?AGE-?!--- 
OF ~ _ _ _ _  5 L  - PROJECT HORSESHOE RIDGE 

AREA I 

pEGTT-1  t :.RL/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

* R O D  - ROCK QUALITY DESIGNATION ( % I  
CON T I N UE D FF - FRACTURE FREQUENCY 

I '(t) Bedding Trace 

FILE No EA-212A 
REVISED Nov 1978 



CR, 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
PAGE--??-- 
OF _ _ _ _ _  ?$--- 

PROJECT HORSESHOE RIDGE 
AREA CON TIN U E D 

ALL LINEAR UNITS IN METRES t :*RI/OR 5 - COLDER ASSOCIATES HARDNESS CODE 
.RQD - ROCK QUALITY D E S I G N A T I O N  1 % )  

F F  - FRACTURE FREQUENCY 

' ( t )  Bedding Trace  

A A N G L E  MEASURED FROM CORE AXIS 

CONTINUE 

x measured thickness of core  
F ILE N o  B A - 2 1 2 A  
REVISED N a  1978 



CR\ NEST RESOURCES LIMITED 

PAGE-?!---- 
OF -----2k- 

PROJECT I HORSESHOE RIDGE 

CORE & COAL CORE OESCRlfTlON AREA CONTI N U  E D 

A 

No. mLy FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 

BOX D I ~  DEPTH LITHO D E S C R  I P T I  O N  MDfJlNG 
ANGLE THX Ar 

0.39 SST f i n e  grain;  corss-bedded w i t h  SMII  sca le  
sediment deformation i n  s i l t y  lamina ; abrupt 
contac t  w i t h  s i  Iiy shale below 

s o f t  
1 Jo'nTS 
1 
I 

1 

I i  1 I I I  - _.___ 
10.21 I Shale 1 medium gray; s i  I t y  w i th  minor coaly wisp near top  I 

I I I I 
1279.65 1 10.161 Shale I medium gray; few p l a n t  fragments; s l l g h t l y  s i l l y  I 
I I I I  I 

I I i  I 1 I I  
1 END OF BOX 54 
I ! 

55 
0.42 Shale medium--darkgray; abundant p l a n t  fragments; few 

coaly wisps towards base 
I I I I 

10.031 C o a l  I d u l l ;  powder 
I I  t i  I 

I I I 1  I 
I I I I I I  

10.531 Shale I as sha le  above; s l i ckens ide? on bedding I 

ALL LINEAR UNITS IN METRES t *RI/OR S - COLDER ASSOCIATES HARDNESS CODE A 
* R O D  - ROCK QUALITY D E S I G N A T I O N  t o / * )  

A N G L E  MEASURED F R O M  CORE AXIS I HOLE v0.1 204 J 
CONTINUE 

x measured thickness of core 
FF - FRACTURE FREQUENCY 

'(t) Bedding Trace FILE N o  B A - 2 1 2 A  
REVISED Nor 1978 



-- RE S O U R C E  5 1 I M I T E  D CR > N E S T  

CORE & COAL CORE DESCRIPTION 
3 Y  

PAGE _______ 
OF _ _ _ _ _  >&- 

PROJECT I HORSESHOE RiOGE 
AREA 

1 I 1  I 1 I 1 I I I 

1-284.8010.221 SST I as above; abrupt con tac t  w i t h  shale; belcu I I I I 
284-80 285*30 0.47 Shale dakr way; few p l a n t  fraarnents; homoaeneous 

285.30 0.35 SST/ SLT lnterbedded f Ine-medlurn grain; sandstone-si I t -  ! 
I 

stone aDDrox. 70% sand; cross beddinq; minor c a l c i t e  
f / I  led  f rac tu res :  abrUDt contact  w i th  I 

286.7 0.20 Shale s i l t y ;  medium dark gray; few p l a n t  fragments 1 
286.70 

I I  I END OF BOX 56 I I I I I 

0.09 Shale as above 

1.53 Shale as above; s l i ckens ides  on bedding; t race  p l a n t  73" 

I I I  I I I I 1 I 1 I I I I 1 I 1 .  
291.85 I 10.561 SST I f Ine qrain;  abundant c a l c i t e  f I I led fractures; 9. I I T 

I I I  ~ ID-UD c l a s t s  a t  base: minor b recc ia  I n  f rac tu re  I I I 1 

ALL LINEAR UNITS IN METRES t :*R&/OR S - COLDER ASSOCIATES HARDNESS CODE 

* R Q D  - ROCK QUALITY D E S I G N A T I O N  I%) 
FF - FRACTURE FREQUENCY 

"(t) Bedding Trace 

A A N G L E  MEASURED FROM CORE AXIS I HOLE vo.j 204 I 
CON T I  NU E 

x measured thickness of core FILE N o  @ A - 2 l Z A  
REVISED Nor 1978 



C R  N E S T  R E S O U R C E S  LIMITED 

CORE & COAL CORE DESCRIPTION AREA CONTl NU E D 

40 
PAGE _ _ _ _ _ _ _  
OF _ _ _ _ _  56-- 

PROJECT HORSESHOE RIDGE 
--___- 

ccentuates cross-beddi 

increasing number coaly p a r t i n g  

ALL LINEAR UNITS IN METRES t :.RI/OR S - COLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  ( % 1  

C O N  TI NU€ 
FF - FRACTURE FREQUENCY 

204 I 
' ( t )  Bedding Trace x measured thickness of core  

FILE N o  B A - 2 1 2 A  
PFVlZFn Nm 107R 



CRL a N E S T  R E S O U R C E S  L I M I T E D  

CORE & COAL CORE DESCRIPTION AREA CONTl NU E D 

41 
HORSES PROJECT 1 HOE R I  DGE PAGE _ _ _ _ _ _ _  

OF _ _ _ _ _  2%- 

ALL LINEAR UNITS IN METRES 

x measured thickness of core  

t : * R I / O R  S - COLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY D E S I G N A T I O N  ( % 1  
FF - FRACTURE FREQUENCY 

(t ) Bedd I ng Trace 

A A N G L E  MEASURED FROM CORE AXIS 

FILE No B A - 2 1 2 A  
REVISED Nor 1978 



ALL LINEAR UNITS IN METRES 

x measured thickness of core 

1 1 I I I I I I I I I I I I I 1 
t : * R I / O R  S - GOLDER ASSOCIATES HARDNESS CODE 

. R O D  - ROCK QUALITY D E S I G N A T I O N  I*/.] 
FF - FRACTURE FREQUENCY 

O(t) Bedding Trace 

A A N G L E  MEASURED F R O M  CORE AXIS 1-1 
CONTINUE 

FILE N o  BA -212 A 
REVISED Nor 1978 



CR > N E S T  RESOURCES L I M I T E D  

CORE & COAL CORE DESCRIPTION 

66 

43 
CAGE _ _ _ _ _ _ _  
OF _ _ _ _  56 _ _ _ _  HORSESHOE RIDGE PROJECT 

AREA CONTl N U  E D 

I 
I 

1.12 SST as above 

1.47 SST as above; w i t h  f a i n t  beddlng t r a c e  a t  top; coaly i 60 -7 90 R3 
330.7 

I 
X ANALYTICAL DATA A B O X  am DEPTH LITHO D E S C  R I P T  I 0 N BEmG SEAM SAMPLE 

ANGLE 
No. MAIN I AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1 - I  

~ R E M A R U S '  MOIST V. A S H Y  V.M. % F.C. '/* 
0.r.b. lmiduol d.b. d.b. d.b. "" ROD 

TH MSlG No. &r 
F m&r FROM I TO 

I n T n  SST I I Joints 171' I I  1 7 I I I I  I o x  

339.8 
mud ch ips  throughout I 

I 0 100 R3 
1.33 SST as above 

I p a r t  inqs I I I I I I I I I I I I I 

I I I I I I I 1 I 1 I I I I I I I I I  
10.391 SST I coarse qraln;  moderately we1 I sorted; massive I 

I I I I  1 I I I I I I I I I 1 1 I I I END OF BOX 67 1 
I I I I  I I 1 I I 1 I I I I I I I .6 I 100 IR3 

11.531 SST 1 as above; w i t h  coa ly  wisp I n  middle; feu brown j I I 

ALL LINEAR UNITS IN METRES 

x measured thickness o f  core  

t :-RI/OR S - COLDER ASSOCIATES HARDNESS CODE 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  ( % 1  

FF - FRACTURE FREQUENCY 
' ( t )  Bedding Trace  

A A N G L E  MEASURED FROM CORE AXIS I HOLE v0.1 204 I 
CONTINUE 

FILE N o  B A - 2 1 2 A  
REVISED Nor 1978 



C R c  a N E S T  RESOURCES L I M I T E D  

CORE & COAL CORE DESCRIPTION AREA I S.E. B.C. CONTl NU E D 

3 
X A ANALYTICAL DATA 

REMARKS ' LITHO D E S C R I P T I O N  W(N S E A M M E  TNGLE' Ms,G No 
No. MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1 . 1  "" Frea.. ROD & H a  

MOIST % ASH '/ V.M. % F.C. % 
0.r.b. mlduol d.b. d.b. d.b. 

E d  am DEPTH 
AT - TH zF FROM TO 

1.46 SST as above 0 I 1001 
I 

0.34 SST as above wi th  f a i n t  bedding t races  a t  6 8 ' ( t )  14 

END OF BOX 70 

i 

ALL LINEAR UNITS I N  METRES t .*R6/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

. R Q D  - ROCK QUALITY DESIGNATION 1 % )  
CON T I  NUE FF - FRACTURE FREQUENCY 

x measured thickness of core ' ( t )  Bedding Trace FILE No 8 A - 2 1 2 A  
REVISED Nor 1978 



CRi NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
PROJECT HORSESHOE RIDGE 

AREA 

?AGE.!?--- 

CON TI NU E D 

t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNITS I N  METRES 
. R Q D  - ROCK QUALITY D E S I G N A T I O N  ( % I  

FF - FRACTURE FREQUENCY 
x ' measured t h i c k n e s s  of core '(t) Bedding T r a c e  FILE No B A - 2 1 2 A  

RFVl tFn Nnr 1978 



, 46 CR , N E S T  R E S O U R C E S  LIMITED 
31 F NaI - PACE _ _ _ _ _ _ _  

CORE & COAL CORE DESCRIPTION 
~. I OF _ _ _ _ _  ZC.. PROJECT I HORSESHOE RIDGE -.___- 

AREA I L Y  , I 

v e _ r i t h o m e  s1 I t y  In te rbeds  showi 

-1 t .R&/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS ALL LINEAR UNITS I N  METRES 
.ROD - ROCK QUALITY DESIGNATION 1 % )  

CON TI NUE 
FF - FRACTURE FREQUENCY 

' ( t )  Redding T r a c e  FILE No B A - Z I Z A  
PFVICFD Nor 1078 

x measured th ickness  of core 



CK L N E S T  R E S O U R C E S  LIMITED 
t 

PAGE--!!--- 
OF _ _ _ _  ?%.- 

HORSESHOE RIDGE - PROJECT 

AREA CORE & COAL CORE DESCRIPTION CON TI NU E D 

1.50 SST f i ne l y  laminated; cross-bedded; calcareous w i t h  I I I I 1 
minor c a l c i t e  f i l l e d  f rac tu res  throughout; t race  I 80 1.9 189 R3 

p l a n t  fraqments w i t h  abundant carbonaceous mater id1 I I 
I 

n g i o i n t  D l a E  

rac tures  throughout.; 
ments deformat ion . .. -~ . 

__- 
t o  very f i n e  grain; medium t o  dark g r  

bedded; -carbonaceous p l a n t  rema i_ns__ 
nute c a l c i t e  f i l l e d  f ractureLCcut bedd inp  

1-J t :*RL/OR 5 - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS ALL LINEAR UNITS IN METRES 
* R Q D -  ROCK QUALITY D E S l G N A T l O N  I % )  

CON TI N U E  FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
PFVlCFn Nor 1V7A x measured thickness o f  core ' ( t )  Bedding Trace 



CG > NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
~ ~~ 

PAGE _ _ _ _ _ _ _  
OF - _ _ _ _ _  ??- PROJECT HORSESHOE RIDGE 

AREA 

PI if lED (fNCLUDE COAL RE 

; few p l a n t  fraqments. 

naceous m a t e r l a l  a t  base 

KJ t .R I /OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNITS I N  METRES 
. R Q D  - ROCK Q U A L I T Y  D E S I G N A T I O N  [ % I  

CON TI NU€ 
FF - FRACTURE FREQUENCY 

FILE No B A - 2 1 2 A  
PFVlZFn Nnr 197R x measured th ickness  of core  " ( t )  Beddlng Trace  



x measured thickness of core *(t) Bedding Trace 
FILE No BA -212 A 
PFVI<Fll Nnr 1978 



CR I NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
PAGE . - 5 L  
OF ---__ %--- 

- HORSESHOE HIDGE PROJECT I 
I___- 

AREA CON TI  NU E 0 

ALL LINEAR UNITS I N  METRES t :.RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

.ROD - ROCK QUALITY DESIGNATION ( % I  
CON T I N  UE 

FF - FRACTURE FREQUENCY 

x measured thickness of core  '(t) Bedding Trace 
FILE No B A - 2 I 2 A  
QFVlSFn Nov 1078 



CL i NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
51 

PAGE _ _ _ _ _ _ _  
OF _ _ _ _  55 _ _ _ _  PROJECT HORSESHOE RIDGE 

CON TI NU E D AREA . 

rbnaceous w l t h  plant- 

- - . -_._ . -- 

________ 

t o  med I urn qra I n; genera I l y  M S S  I 

ALL LINEAR UNITS IN METRES t . R I / O R  5 - COLDER ASSOCIATES HARDNESS CODE A A N G L E  M E A S U R E D  F R O M  CORE AXIS 

m R Q D  - ROCK QUALITY D E S I G N A T I O N  ( % )  
CONTINUE 

FF - FRACTURE FREQUENCY 

x measured thickness of core * (t ) - Bedd I ng Trace 

FILE N o  B A - 2 1 2 A  
PFVlZFn Nnr 1078 



CR NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION HORSESHOEDGF PACE--52- -  
OF _ _ _ _ _  ?&- 

PROJECT 

AREA CON TI NU E D 

.. s t i c k  

pEE+T--l A A N G L E  MEASURED F R O M  CORE AXIS ALL LINEAR UNITS IN METRES t *RL/OR S - COLDER ASSOCIATES HARDNESS CODE 
.ROD - ROCK QUALITY D E S I G N A T I O N  [ % )  

CONTINUE 
FF - FRACTURE FREQUENCY 

FILE N o  6 A  -212 A 
PFVIqFn Nor 10711 

x measured thickness of core "(t) Beddlng Frace 



C R  , N E S T  R E S O U R C E S  L I M I T E D  

CORE & dOAL CORE DESCRIPTION 
PAGE--ZI-- 
OF -____  =?Q-- 

PROJECT HORSESHOE RIDGE _. -- 
AREA CON TI NU E D 

- - - - 
ac-3; la rqe  p y r i t e  b& s_llckens 

a l n  w l t h  s i  l ts tone  lnterkeid_e 
teL la I ;  f lame s t r u c t u p - a t - s  

~ _ _ ~  

r s e  grain; s a l t  an 
op;medium I sorted, 
f e a t u r e  a t  base 

a t u r a l  f r a c t u r e  sur fa  
I shed carbonaceals-mtter 

- __ ___ - .____-- - 
2 F  e-*1___ __~_____ - 

___ -- 

-1 A ANGLE MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES t *RI/OR S - GOLDER ASSOCIATES HARDNESS CODE 

.ROD - ROCK QUALITY DESIGNATION ( % I  
CON TI N U E  

FF - FRACTURE FREQUENCY 
FILE No BA-212A 

x measured thickness of core ' (t) Bedding Trace QFVlZFO Nnr lQ7R 



C R  N E S T  R E S O U R C E S  LIMITED 

CORE & COAL CORE DESCRIPTION 

0.38 

PAGE --?!--- 
OF ~ _ _ _ _  56.- 

PROJECT 

AREA 

SLT carbonaceas; extremely d is tor ted;  no cont inu i ty  O.(t)  
t o  teddlnq d i rec t ions;  laminations end abrupt ly  a l  
f rac tures :  f rac tures  s I I ckens I ded ( s  lump?) 

i ly d_ls_t_inguI_shablL 

I !  1 !0.191 SST I as above I I I I I I 1 I I I I I I 

---___-____- 
w i t h  br ight ;  broken ~- .__ -~ ~- 

I. 1 1 I 1 0.33 Coa I du I 1; broken I I I I 1 .___- 
ALL LINEAR UNITS I N  METRES t :*RI/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

*RQD - ROCK QUALITY DESIGNATION lo/.) 
CONTINUE FF - FRACTURE FREQUENCY 

x measured thickness of core ' ( t )  Bedding Trace FILE No B A - 2 1 2 A  
QFVISFI) Nnr 107R 



CR NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
PACE -----?? 
OF _ _ _ _ _ _  ?a- 

PROJECT 

AREA CONTl NU E D 

X A ANALYTICAL DATA 
- 

DMN SEAM SAMPLE. REMARKS'  ~YN~L~c(XSIC No MOIST -1- ASH*/- V.M. '1- FC.*/* f.S.I t.V. Frat, 
___ LlTHO D E  S C R l  P T I  O N  __ _._ ____- Bod ~ r n  DEPTH 

NO. mGr FROM I TO MAIN o r  b. [moduol' d.b. d.b d b. Freg.,RQD Hard AMPI iFlED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 
AT . . TH 

438.9 I I; broken i I I I 0.14 Coal du 
- 1  I 1 

0.27 Coal du l l ;  s t i c k  

0.11 Coal du l l ;  broken 

0.06 Coal d u l l  w i t h  b r iah t :  broken 

0.04 Coal du I I; broken 

0.10 Coa I du I I; broken 

I I I I 1  I I I I I I  I I I I I 1 I I I 
10.121 Coal I b r l a h t  w i t h  d u l l ;  broken I 

I 1 I 1 I I I I l l  1 I I I I I I I 
I I I I 1  I I I 1 1 1  I I I I I 1 I I I 

10.231 Coal I dul I j  broken and powder ! I I I I 

ALL LINEAR UNITS IN METRES 

x measured thlckness of core 

t :*RI/OR S - GOLDER ASSOCIATES HARDNESS CODE 
*ROD - ROCK QUALITY DESIGNATION [ % )  

FF - FRACTURE FREQUENCY 
* ( t )  Bedding Trace 

A ANGLE MEASURED FROM CORE AXIS 

F ILE  NO BA -212 A 
RFVlZFn Nnr 1978 



C I  j NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
HORSESHOE RIDGE I I  uni 

___-- 
A ANGLE MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES t .RL/OR S - COLDER ASSOCIATES HARDNESS CODE 

.ROD - ROCK QUALITY DESIGNATION ( o / e ~  
CON TI NU€ 

FF - FRACTURE FREQUENCY 

x mast ired thickness of core 

FILE No BA-Z1ZA 
PFVlZFn NI* 1078 

'(t) Beddlng Trace 



HORSESHOE RIDGE 

SEAM DESIGNATION 

DRILL HOLE 205 

CORING PERFORMANCE 

SAMPLE NUMBER ( S )  

6 Lower 

7 Upper 

7 Lower 

8 Upper 

8 Lower 

8 Lower 

8 Lower 

8 Lower 

21 

22 

23, 24, 25 

26 

27 

28 

29 

30 

3 1  Upper 

31  Lower 

32 

Avg. Coal Core Performance = 

Total Rock & Coal Core Performance = 

* k )  
Mear. Thick. 

% RECOVERED ( eoph. Thic 

7% 

6 0% 

60% 

91 % 

4 5% 

39% 

6 3% 

9% 

86% 

6 0"k 

8 8% 

56% 

84% 



. .  

- 

CORE RECOVERED 

CORE DIAMETER 

2 

2 LENGTH CORED 

2 ,-- CORE RECOVERY 

CROW5 'ST RESOURCES LIMITED 

LOG USED Coal  L i tho logy  

EXAMINER (S) 

23.28 No. OF SEAMS SAMFLED 
HQ 

56 '/e DATE 

CORE & COAL CORE DESCRIPTION 

5 534 384.79 N 

661 824.78 E 
LOCATION 

ELEVATION 1922.46 rn HOLE BEARING (Ap) 0800 

TOTAL DEPTH 291.00 rn HOLE ANGLE 550  E 
* 

~~ 

coa i 

Coa I 

.L 

dul I; broken 

d u l l  w i t h  b r lgh t ;  powder 

LINEAR UNITS IN METRES 

Shale 

x measured th ickness  o f  core 

CORE LOSS 

mediumdark qray w i t h  I r o n  s ta in lnq ;  rnlnor s l l c k -  
ens ides; broken 

AREA I S.E. BRITISH COLUMBIA 1 
LOGGING 

LOGS RUN 

LOGGED BY 

~ 

Shale 

Coal 

OTHER NIL 

NIL 
TESTS 

~ 

as a bow: broken 

d u l l  w i th  b r l qh t ;  broken 

~ 

LITHO DESCRIPTION 

Shale 

Shale 

Shale 

M A I N  I AMPLIFIED ( INCLUDE COAL RECOVERY FOR EACH SEAM)  

s l i q h t i y  si Ity; dark aray; abundant p l a n t  fragment: 12' 
i r o n  s t a l n l n q  alonq beddlna and f rac tu res :s t l ck  32" 

as above; broken 16" 

as above; s t i c k  31 

Y V I  8 ,  I D  

Casing t o  12.19 rn 
I I 

Shale 

Shale 

Coal I du I I; broken t o  powder I 
I 

s i l t y ;  carbonaceous p l a n t  fraqments; b loturbated; 42' 
p y r l t e  blebs: I ron  s t a i n l n q  on . jo ints;  s t i c k  24" 16 

as above; broken 

SLT/SST 

Coa l  I du I I: Deacoc k s ta ln ina ;  w l t h  minor p y r i t e  and ca l -1  I copy r i t e  ( 1 )  blebs; s t i c k  I 
I 

s l l t  and sand Interbeds; s o f t  sediment deformat ion 32' 
sa-nelv cross-bedded; rnlnor r ip -up  c las ts ;  few 44* 
p l a n t  fraqments: I ron  s t a i n l n q  on io in ts ;  auar tz  19* 
f l l i s d  f rac tu res  a t  base; s t i ck ;  g radat iona l  basal 

Shale I as above; broken I 

1 con tac t  w i t h  shale below I 

Shale I SiIcJhtly s l l t y ;  medium-dark gray; few p l a n t  f rag- I 
I ments; i r o n  s t a i n l n q  on f rac tu res  and beddlna 1 * : M E A S U R E D  F R O M  THE HORIZONTAL PLANE 

t : R 6 / O R  S --OLDER ASSOCIATES HARDNESS CODE 

R O D  - ROCY QUALITY D E S I G N A T I O N  [ %) 

FF -FRACTURE FREQUENCY 

L A N G L E  MEASURED F R O M  CORE AXIS 

FILE N o  BA-211A 
REVISED p.br 1978 



C 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

______ ~ __ __ _____________ 
0.57 .SST coarse arain;  s a l t  and DeDDer sand: moderatQIv we l l  sor tad  

coarsely laminated w i t h  l i g h t  and dark lamln i  ; p lanar  ___- 

r 2 
GE PAGE _ _ _ _ _ _ _  

OF .-2? _ _ _ _ _  
PROJECT 

AREA CON TI NU ED 

LlTHO D E S C  R i P T  I O N  - __ _ _ _  .- __- TH 
MAIN ]AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 

I 

20.80 0.36 SST/SLT lnterbsdded f i n e  q ra ln  sandstone and carbonaceous s l l t s t o n e  
carbonaceous p l a n t  fraqments throuqhout 

25.90 
22.20 0.67 SST/SLT as above 

I I I I  I I I I I 1 
b.081 SST [ coarse qraln; very f r i a b l e  due t o  abundant i r o n  weatherlna; I I 

! ! ! I  1 oranae i n  co lo r  I I I I 

I I 
0.89 SST medium qraln;  moderately we l l  sorted; t h i n l y  laminated w i th1  

l i g h t  and dark lamina coarsely cross-bedded; minor i r o n  ' 
s t a i n i n q  on broken surfaces; carbonaceous mater ia l  throuah- 
out; minor calcareous cement; abundant c a l c i t e  f i l l e d  
f ractures;  t h i n  zone (.I0 m) massive sandstone w i t h  mud 
c h i ~ s  towards base 

---------------- 29.26 
1.31 SST as above; contains t h i n  zones o f  coarse grain,  massive 

I I I  I I I I I I I I I I I ! 
30.781 

b.641 SST I as above 1 
ALL LINEAR UNITS IN METRES t :*R6/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

* R O D  - ROCK OUALITV DESIGNATION ( % I  
CON TI NUE 

x measured thickness of  core FF - FRACTURE FREQUENCY 
FILE No BA-ZIZA 
PFVIZFI) Nnr 1078 



LlFlED 1 INCLUDE COAL RECOVERY FOR EAC 

Icareo~sc~cemen~ - 

32.311 1 ~ _ _ _  I I I 1 I I I I I I I 
! 10.101 SST I as above 

I I I I I I I 
I 

0.76 SST/SLT interbedded medium g r a i n  sandstone and carbonaceous s i l t -  
stone; f i n e l v  laminated; minor cross-beddLno; t h i n  r p ~ l v  
wisps towards base 

, 

1.16 SST as above; increasina amount of  disseminated w r i t e  throuah- 
ou t  

37.80 

38.10 
0.30 SST as above 

0.33 SST as above; broken s t i c k  

0.58 SST as above; s t i c k  

0.79 SST as above; broken s t i c k  
39.01 

~ ~ 

39.95 1.03 SST as above 

_ _ _ _ _  -- 
39.95 0.35 Shale da rkg ray ;  s l i ckens ides  on f rac tu re  surfaces 

41.45 
~ 

ALL LINEAR UNITS IN METRES t :.RI/OR S - COLDER ASSOCIATES HARDNESS CODE 

. R O D  - ROCK QUALITY D E S I G N A T I O N  ( % I  
x measured thickness o f  core  FF - FRACTURE FREQUENCY 

A A N G L E  M E A S U R E D  FROM CORE AXIS I HOLE v0.1 205 I 
CON TI NUE 

FILE N o  BA -212 A 
PFVISFn Nnr 1078 



C,  /S NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION ?AGE --!---- 
OF .--32 _ _ _ _  PROJECT HORSESHOE RIDGE 

AREA CON TI N U  E D 

0.15 

PLlFlED [INCLUDE COAL RECOVERY FOR EAC 

. aboxei  w i t U r w  r ta in i  

I I 
SST f i n e  arain: f l n e l v  cross--s 1 

I 
material  thrpllOhout i 

I I I I  I I I 1 I I I I 1 1 I 
1 END OF BOX 6 
I 

I I I 1  I I I I 1 I I I I 
I I I 

46.02 
0.42 Shale as above; with slickensides on fractures I 1 I I 

50.40 1.36 Shale as above; with c a l c i t e  f i l l e d  fractures I I I I 

A l l  LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY D E S I G N A T I O N  ( % I  
FF - FRACTURE FREQUENCY 

4 A N G L E  MEASURED F R O M  CORE AXIS I HOLE Fo.1 205 ] 
CON T I  NUE 

FILE No B A - 2 1 2 A  
PFVlSFn Nnr 197A 



C, S NEST RESOURCES LIMITED 
HORSESHOE RIDGE 1- I PAGE-->---- 

OF.-.?? _ _ _ _  ~- PROJECT I 
CORE & COAL CORE DESCRIPTION AREA CON TI NU E D 

ALL LINEAR UNITS IN METRES 

x measured t h i c k n e s s  of core 

t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE 
* R O D  - ROCK QUALITY DESIGNATION ( % )  

FF - FRACTURE FREQUENCY 

A ANGLE MEASURED FROM CORE AXIS 

CONTINUE 

FILE No B A - 2 1 2 A  
PFVI<FI) Nr*r 1078 



CR NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

7 

ALL LINEAR UNITS I N  METRES 

x measured thlckness of core  

PAGE--!L- 
OF..--U-.- 

PROJECT I HORSESHOE RIDGE 

AR €A 

4 ANALYTICAL DATA 

f - 1  

REMARKS' BEDDIN SEAM SAMPLE - 
. __ - __ -_ A N C L E ~ ~ ~ ~ ~  No MOIST % ASH*/ V.M. '/* F.C.% 

LITHO D E S C  R I P T  I 0 N 
FOR EACH SEAM) F'S*I. '." 

' a.r.b. lmiduol' d.b. d.b. d.b. 

I 00 
I 1 

I __ -_ - - - 
61" 

- _ _ ~  
~ - -  

Shale I as above:.-a5 nn i w  ralrita I I I I I I I I I I I I 
I on j o i n t s  I 

Shale I as above; no s I  lckensldes; broken ! ! ! I ! I ! I ! ! ! 1 
I I I I I I I 1 1 I 1 I 

Shale I as above: broken I I I I 1 I I I 1 I I I 
I n 1  I 

I 

I 
Coa I du I I; broken 

C o a l  d u l l ;  powder 
I I 

Coa I I du I I; broken t o  powder I I I I l l  I I 1 I I I I 
I 

I w i t h  briqht; s t i c k  

__ 

t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE 
* R O D  - ROCK QUALITY DESIGNATION 1 % )  

FF - FRACTURE FREQUENCY 

A ANGLE MEASURED FROM CORE AXIS 

CON TI NU E 

FILE N o  BA-212A 
PFVlZFn Nnr 1978 



C 'S NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

I I 
0.10 

0.09 

  AGE--^-- 
OF _ _ _ _  _S_?--- 

HORSESHOE RIDGE PROJECT 

AREA 
-_ - 

1 
Coal d u l l  w i th  b r l m l c k  HS-22 

Coal du l l ;  s t i c k  
I 

with br laht :  broken 

I 1  

I 1 10.051 Coal I dul l ;  stick- I I I I I I I I 1 I 1 I I  
I 1  I I 

I 

I I I I  I I I I I 1 I I I I I I I I  
10.031 Coal I b r igh t  w i th  du l l ;  st ick; t race  p y r i t e  

0.19 

0.04 

Coal du l l ;  broken I 
Coal du l l ;  s t i c k  I 

Coal 

Coal 

END OF BOX 11 

du l l :  s t i c k  

d u l l  w i th  bright; broken 
I d  

Shale 

SST/SLT 

s i l t y ;  dark gray; abundant p lan t  fraqmnts; 
slickensides; broken 

brecciated by minor f a u l t s  - 
I 

SST w i th  s i l t  interbeds; sl ickensides alonq sand- 
s i l t  contacts; quartz f l  I I I n q  alonq f ractures 
w i th  minor w r i t e  blebs 

ALL LINEAR UNITS IN METRES t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE A A N G L E  M E A S U R E D  FROM CORE AXIS 
. R O D  - ROCK QUALITY D E S I G N A T I O N  ( % )  

CON TI NUE X MEASURED THLCKNESS OF CORE FF - FRACTURE FREQUENCY 

I 
40" 440  
36' 63' 11 

370 I FAI LT ZONf 

FILE N o . B A - 2 1 2 A  
PFVIZFO N- IWA 

- 0.31 SST/SLT brecciated by mlnsrAagj ts ;  s1 ickensldes; war& 30" 27" I 
57" 42- _- and c a l c i t e  f i l l e d  fractures- 

I 1  
-~ 



CA I NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION AREA CONTINUED 

r 8 
v-- OF -_________  

HORSESHOE RIDGE PROJECT 

I 1 1 
10.05 

I I I 

I I 69.2 10.34 I 69.2 I 

I I I 
I I 1 

I 10.11 
1 I I 

I I 
I I 

, 
UDnNG A ANALYTICAL DATA 
*NGLE 

R E M A R K S '  SEAM SAMPLE - M O I S T  % ASH '/ V.M. '1. F.C. */e 
a r b. rwduol- d.b. * d.b d b. 

LlTHO D E S C  R I P T  I O N  

T~TLiFtiG (INCZDFAZECOVERY FOR EACH SEAM) I.I DESIG No F's.I. '."' 
Jo in ts  

mediumgay; abundant s l  ickensides; c a l c i t e  
f i I led t_rac_turesLminor carbonaceous debr1s:stlckL I 

I I 

32" 

I I I I I 1 I I I I I I I 

Coal I d u l l  w i th  b r igh t ;  s t i c k  I IHS-23 I I I 
I I I 1 - 1  I I I 1 I 1 

Coa I d u l l  w i t h  b r i gh t :  s t i c k  

Coal d u l l  w i t h  b r iqh t :  s t i c k  
I I 

~ ~ 

END OF BOX 12 I I I I I  I I I I I I 
I I I I 

SLT I as above; no c a l c i t e  I I I I I I I I I I I I 
w i t h  s i l t y  and sand Interbeds; sand i s  cross- 
beddekm! &or-soft-s*d.l ment deformat Ion; D I an t  

throuahout; w r i t e  blebs near base; 
minor c a l c i t e  f i l l e d  f rac tu res  i n  shale; s t i c k  

68 * 

ALL LINEAR UNITS IN METRES 

x measured thickness o f  core 

t :.RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 
. R O D  - ROCK QUALITY D E S I G N A T I O N  ( % I  

FF ~ FRACTURE FREQUENCY 

A A N G L E  MEASURED F R O M  CORE AXIS 

CON T I  NU€ 

FILE N o  B A - 2 1 2 A  
P F V l S F n  N m  1078 



CI 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

0.18 

 PAGE^---- 
OF .--?? _ _ _ _ _  

PROJECT HORSESHOE RIDGE 

AREA CON T I NU E D 

1 

SLT medium - dark gray; t r a c e  p l a n t  fragments; abrupt - 
contac t  a t  base 

I I 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE 

. R O D  - ROCK QUALITY D E S I G N A T I O N  I % )  
FF - FRACTURE FREQUENCY 

A A N G L E  MEASURED F R O M  CORE AXIS 

CONTINUE 

FILE N o  B A - 2 1 2 A  
RFVISFO Nor 1978 



ca NEST RESOURCES LIMITED 
?AGE-!o--- 

CORE & COAL CORE DESCRIPTION AREA CON TIN U E D OF _ _ _ _ _  HORSESHOE RIDGE PROJECT 

PLlFlED [INCLUDE COAL 

I 

9 ' r  

ALL LINEAR UNITS IN METRES t .RL/OR S - GOLDER ASSOCIATES H A R D N E S S  CODE A A N G L E  MEASURED F R O M  CORE AXIS 

e R Q D  - ROCK QUALITY D E S I G N A T I O N  1 % )  
CON T I  NUE x measured thickness of core 

FF - FRACTURE FREQUENCY 
FILE No B A - 2 1 2 A  
PFVlSFn Nnu 1978 



C IS NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
1 1  

PAGE _ _ _ _ _ _ _  
OF---?2 _ _ _ _ _  PROJECT I HORSESHOE RIDGE 

IFIED (INCLUDE COAL RECOVERY FOR 

\ 

/ 

. ,, 

- , s p s  c a l c i t e  f l l l e d  fractures throug 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 

.ROD - ROCK QUALITY DESIGNATION ( % I  
FF - FRACTURE FREQUENCY 

A ANGLE MEASURED FROM CORE AXIS 1 HOLE Vo.1 205 I 
CONTINUE 

FILE No BA-212A 
P F V I ~ F ~  N- i w n  



Ci S NEST RESOURCES LIMITED 
t 12 PAGE _ _ _ _ _ _ _  

OF ----zZ _ _ _ _  PROJECT I HORSESHOE RIDGE 

AREA CON TI N U  E D CORE & COAL CORE DESCRIPTION 

0.26 

0.46. 

IFIED [INCLUDE CO 

-abox;-s I i ckens 1 des on 

___ SST as above 
-~ __ 

SST as above w i t h  fewer mud chips; numeJus c a l c i t e  
f i l l e d  f rac tures  

I I I I I  1 END OF BOX 19 - I I I I 1 I I I I I I 1 _ _  I 

I I 
103.94 

! 103.7 10.56 SST 
I I I I  I I I 1 I I I I I I I I I 
1103.70 I 10.151 SLT I dark gray-black carbonaceous; sl ickensides on I 
I 1 I I  I breaks I I I I I I I I I 1 I I 

I 

A l l  LINEAR UNITS IN M E T R E S  

x measured thickness of core 

t :*RL/OU S - GOLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY DESIGNATION ('/a) 

FF - FRACTURE FREQUENCY 

A ANGLE MEASURED FROM CORE AXIS I HOLE F6Jo.I 205 I 
CON TI  N UE 

FILE No BA-212A 
RFVIZFI) Nlw 1978 



CI 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

23 
113.OE 

PAGE--!?-- 
OF _ _ _ _  >?-.- 

PROJECT I HORSESHOE RIDGE 

AREA 

- 
I I 1 

0.58 SST as above; coaly wisps Increas ing  i n  number 

- 
0.18 SST ._ 

towards base: broken s t i c k  ! ! ! + 

I throughout 
,a r h , r .  

coarse ara in ;  massive:coalv wisps; and carbon- 
aceous mater ia l  throughout 

0 ' '  , 0 k , I t l .  ~ ( I  b<+4 
_ - _  . - ~  

113.66 I I I I 
1.41 SST medium gra in ;  cross-bedded and coars ly  laminated; 126" 81" 

coaly wisps; few c a l c i t e  f i l l e d  f rac tures ;  broken1 2 ~ 7 5 ~  I I I 

I 1 I I  I aceous; minor c a l c i t e  f i l  leg f r a c t u r e s  I I I I I I I I 1 I 1 1 
I I I 

END OF BOX 24 >+ 0,04 SST/SLT as above-- -__ ___-_ 

ALL LINEAR UNITS I N  METRES t ..RI/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

.ROD - ROCK QUALITY DESIGNATION ( % I  
CON TI NUE FF - FRACTURE FREQUENCY X measured thickness of core  

FILE No  BA - 2 1 2  A 
RFVISFO Nnv 1978 



CR I N E S T  R E S O U R C E S  L I M I T E D  r C  

CORE & COAL CORE DESCRIPTION PROJECT I HORSEHSOF RIDGF 
AREA 

I HOLE No1 205 I E-'-g--;: 
CONTINUED 

- 
f i l l e d  f r a c t u r e  I 

0.96 SST verj-f i n e  w a i n ;  almost 5 1  I t y  w i t h  f i n e  g r c n  
I. sa$uense_sLminor carbonaceous p l a n t  m a t e r i a l  

END OF BOX 26 

- 
129.84 

c - 



CORE & COAL CORE DESCRIPTION AREA 

PLlFlED (INCLU 

- 
/ 

7 

ALL LINEAR UNITS IN METRES t .Rh/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

.ROD - ROCK QUALITY DESIGNATION [ % I  
CONTINUE 

FF - FRACTURE FREQUENCY x measured thickness of core 

FILE No BA -212 A 
RFVlZFO Nnr 197R 

OF ---?&--- 
CON TI N U  E D 



CORE & COAL CORE DESCRIPTION AREA 

ALL LINEAR UNITS IN METRES 

x measured th ickness  of core  

OF ~ _ _ _ _ _ _ _ _ _  
CONTI NU E D 

t :*Rh/OR S - COLDER ASSOCIATES HARDNESS CODE A 
.ROD - ROCK QUALITY DESIGNATION ( % )  

FF - FRACTURE FREQUENCY 

I 
I I I 

ANGLE MEASURED FROM CORE AXIS 

CONTINUE 

FILE NO )A-212A 
PFVlFFn Nnr 1078 



C I  i NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
~~ 

PROJECT . 
AREA 

L 

-. -,  . It 

1 I lo. 04 
I 

17 1 HOLE No1 205 
1  AGE-^---- 

OF ~ _ _ _ _ _ _ _ _ _  
CONTl N U  E D 

A ANALYTICAL DATA 

1.1 

J 

R E M A R K S '  MmNG SEAM 
M O I S T  % ASH '/ V.M. % F.C.V. 

DESlG No - F*s.I' ""' 0.r.b. miduol~  d.b. d.b. d.b. 
' LlTHO D E S C  R I P T  I O N  

-.__- 

AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 
Jo in ts  -7; abundant carbonaceous p l a n t  fragments; 1 

I s I I ckens i des on Ledd  i ng; few m i  nor sandy I enses __ - .. - - - - 

I I I I I I I I I I I I 
I I I I I 1 I I I 

I coaly wisps; broken ! 1 I 1 
Shale I carbonaceous; s l i ckens ides  on bedding; minor I I I 1 I I I 

I I I I I I  I I I I I I I 
Coal I du l l ;  s t i c k  

Coal d u l l  w i t h  b r igh t :  s t i c k  I I 

Coal du l l ;  s t i c k  I I 
I I I I I 1  1 

Coal 1 d u l l  w i t h  b r igh t ;  s t i c k  I I I ! I !  I I I I ! 1 
Coal d u l l  and br iqh t ;  s t i c k  

Coal du l l ;  s t i c k  

Coal d u l l  w i t h  br iqht ;  s t i c k  I I 

Coal d u l l  w i t h  b r igh t ;  broken 1 I 
I 

m j  ALL LINEAR UNITS IN METRES t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS 

. R O D  - ROCK QUALITY D E S I G N A T I O N  ( % I  
CON TI NUE x measured thickness of core 

FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
PFVlZFO Nor 1078 



CR NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
18 

PAGE _ _ _ _ _ _ _  
OF _ _ _ _ _  >Z-- 

PROJECT I HORSESHOE RIDGE 

AREA CONTi NU E D 
? 

roken 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE 
.ROD - ROCK QUALITY DESIGNATION I%] 

FF ~ FRACTURE FREQUENCY 

A ANGLE MEASURED FROM CORE AXIS 

FILE No. BA -212 A 
PFVICFO Nor 1970 



CI 5 NEST RESOURCES L I M I T E D  

CORE & COAL CORE DESCRIPTION 
- 

' 1 HOLE No{ 205 1 PAGE--!?--- PROJECT HORSESHOE RIDGE 
OF .--?!.-.- AREA CON TI NU E D 

0.12 

0.05 

I 1 I I  I I I 1 I I I I I I 1 1 I 
10.091 Coal I b r l q h t  w i th  dul l ;  s t i c k  I I  I I I I 

I 1 I I  1 I I I I l l  I I I 
I I 

Coal d u l l  w i t h  b r iqh t ;  s t l ck ;  minor p y r i t e  blebs 

Coal d u l l  and br lqh t ;  broken 

~ __ 

I I I I I I I l l  I I 1 1 I I I I I  t i  10.171 Coal I b r i g h t  w i t h  du l l ;  s t i c k  
I I I I  I I I I I I I  I I I I I 1 I 

I I I I 

I I I I I I I I I  I I I 1 I I I I 1  
10.02 [ coal  I dul  I and br iqh t ;  broken 

I I I 1  I I I I I I I  I I I 1 I I I I 

I I I  I 1 I I 

I !  I I 10.091 Coal I b r lqh t ;  s t i c k  1 1 I I I I  1 I I I I I 1 
I 1  I I 

I I I I I  I 1 I 1 I I I  1 I I I I I 1 
10.221 Coal I d u l l  and br lgh t ;  s t l c k  I 1  I I 

1 I I I 1  I I I I I I 1  I I I I I 1 
I I 1 I 1 1 1 I I  I I I I I I I 

10.061 Coal I du l l ;  s t i c k  
I 1  I f  I 

0.27 Coal d u l l  w i th  b r l g h t  bands; s t i c k  

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RI/OR 5 - COLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY D E S I G N A T I O N  I%) 
FF ~ FRACTURE FREQUENCY 

A A N G L E  MEASURED FROM CORE AXIS 

CONTINUE 

FILE No B A - 2 1 2 A  
PFVlqFn Nor 1078 



CR > NEST R E S O U R C E S  L I M I T E D  

CORE & COAL CORE DESCRIPTION 
. A ANALYTICAL DATA 

J 

REMARKS * LlTHO D E S C  R I P T  I 0 N 
AT TH -_I- -?:zEzyE’ MOIST % ASH’/ V.M.% FC.% 

Bod am DEPTH 

No. mLy FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 0.r.b. m i d u d  d.b. d.b d.b. F’S.L ‘.” 
Joints 

0.15 Coal du! a_?-rIqht; bLoken 1 
I 1 

PAGE--?P_-- 
OF----??--- 

HORSESHOE RIDGE PROJECT 

AREA 



CL j N E S T  R E S O U R C E S  L I M I T E D  

CORE & COAL CORE DESCRIPTION AREA CON TI N U  ED 

- 
PAGE? 9--- OF _ _ _ _ _ _ _ _ _ _  PROJECT 1 HORSESHOE RIDGE 

x measure1 

LlTHO D E  S C R l  P T I  O N  MWNG A ANALYTICAL DATA 
-I 

R E M A R U S  ' SAMPLE 
M O I S T  '/. ASH '/a V.M. % F.C. '/. 

0.r.b. lmiduol d.b. d.b. d.b. r.s.l. c.v. *NCLf MSlC No. 
.- --___ 

Z L  HS-27 166.30 0.12 Coal du!l andndbrlaht; broken 

RECOVERY FOR EACH S E A M ) - U ~ - l  
J o l n t s  

0.11 Shale as above; s t i c k  

END OF BOX 35 

1.50 Shale as above; s t i c k  
I 

0.42 Shale as above; broken 

0.06 Coal dul l ;  s t l c k  

0.25 Shale coaly; broken 
1 

! l0.05l Coal I du l l ;  broken 1 I I ! ! 1 ! I ! I I 

END OF BOX 36 

0.11 Coal d u l l ;  s t i c k  

0.04 Coal b r iah t ;  s t i ck -  - 

0.05 Shale coaly; s t i c k  

IEAR UNITS IN METRES 

th ickness of core  

~~ ~ ~ _ _ _ ~  ~ 

t :*RL/OR S - COLDER ASSOCIATES H A R D N E S S  CODE 
- R O D  - ROCK QUALITY D E S I G N A T I O N  1 % )  

FF ~ FRACTURE FREQUENCY 

A A N G L E  M E A S U R E D  F R O M  CORE AXIS 

FILE No B A - 2 1 2 A  
RFVlSFD Nnr 1978 



ALL LINEAR UNITS IN METRES 

x measured thickness of core  

t :*RL/OR 5 - GOLDER ASSOCIATES HARDNESS CODE 

* R O D  - ROCK QUALITY D E S I G N A T I O N  ( % )  

FF - FRACTURE FREQUENCY 

A A N G L E  MEASURED F R O M  CORE AXIS I HOlE y0.1 205 1 
CON T I NU E 

FILE No B A - Z l Z A  
PFVISFD Nor 1978 



CORE & COAL CORE DESCRIPTION 
. . . -. - - 

~ 

C S NEST RESOURCES LIMITED 
PAGE--.??- 
OF _ _ _ _ _  12.- I PROJECT I HORSESHOE RIDGE 

I AREA I CON TI NU E D 

~-~ - _ _  - - _ _  - _ -  - . 

PLlFlED (INCLUDE COAL RECOVE 

A ANGLE MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES t *R&/OR S - COLDER ASSOCIATES HARDNESS CODE 
*ROD - ROCK QUALITY DESIGNATION 1 % )  

CONTINUE 
x measured thickness of core FF - FRACTURE FREQUENCY 

FILE No BA-212A 
RFVlSFll Nor 1970 



CORE & COAL CORE DESCRIPTION 

I I 1 1  1 - I 1 

ALL LINEAR UNITS IN METRES t :*RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS 

* R Q D  - ROCK QUALITY D E S I G N A T I O N  f % )  
x measured thickness of core 

FF - FRACTURE FREQUENCY 

PAGE --24-- PROJECT HORSESHOE RIDGE 

AREA CONTl NU E D 

FILE No BA -212 A 
PFVlZFn Nor 1970 



Cl 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
PACL--25- -  
OF _ _ _ _  A?--- 

HORSESHOE RIDGE 

AREA 

IFIED (INCLUDE CO 

I I I I I  I I I 1 I I I 1 I I I 1 I 
10.711 SST I as above; increasing number of coaly par t lngs  I 

I I I I I I I I I I I I I I 

-1 t :.RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED FROM CORE AXIS ALL LINEAR UNITS IN METRES 
o R Q D  - ROCK QUALITY D E S I G N A T I O N  ( % )  

CON T I  NUE measured thickness of core FF - FRACTURE FREQUENCY 
FILE N o  D A - 2 1 2 A  
RFVICFD Nor 1078 



CL 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 
26 PAGE _ _ _ _ _ _ _  - 

OF - -__  52 ____  
PROJECT I HORSESHOE RIDGE 

AREA 

ANALYTICAL DATA r A 
R E M A R U S '  

LITHO D E S C  R I P T  I O N  
UDDMC SEAM MOIST */a ASH % V.M. % F.::b:/. F,s.,. c.v. TH DESlG No. 

0.22 SST as-_above; vuggy (weathered o u t  c a l c i t e ? )  

BOX ocy DEPTH 

No. mLr FROM TO MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 o. r .b .miduol  d.b. d.b. 
Jo in ts  A 

I I 

I I 

221.28 

I 

I I I I 

0.37 SST as above; abundant small mud cf i ips throughout 

0.73 SST as above; few mud ch ips  
- 

I 

1 t I I 

1.42 SST as above; few coaly pa r t i ngs  

1.31 SST as above I 
I 

I I 1 I 1  I I I I I I I I I I I 1 I 
10.451 SST I as above w i t h  coaly pa r t i nqs  

I I I I I  I I I I I I I I I I I I I 

I 

10.21 
I 

SSt I as above; few coaly part ings;  abundant c a l c i t e  

I I I 1 1  I I I 1 I I 1 I 1 1 I 1 I 
I I 10.331 SST I as above w i th  abundant coaly pa r t i ngs  LZ - I I I I I I I I I I I 

! ,  ! f i l l A d 9 S  ! 
I 

224.32 

I I I I !  I END OF BOX 47 I I ! I 1 ! I ! I I ! 1 
0.94 SST as above; lncreasina number o f  coaly pa r t i ngs  2x0" 78- 

towards base 22" 

3.06 SST as above; f a i n t  laminat ions v i s ib le ;  becoming 

227.3 

49 
0.60 

END OF BOX 48 

SST as above; w i th  mud ch ips  a t  base 33" 3x60" 

2.43 

ALL LINEAR UNITS I N  METRES 

x measured thickness o f  core  

SST mediuwcoarse graln;  s a l t  and pepper sand; 58" 
p lanar  lamiantlons; I l g h t  and dark lamina ; t h i n  2x55' 
coaly wisps; abundant c a l c i t e  f i l l e d  f rac tu res  3x60' 

t : * R 6 / 0 R  S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

* R Q D  - ROCK QUALITY DESIGNATION I%) 
CONTI FF ~ FRACTURE FREQUENCY 
41 205 I 
NUE 

FILE NO B A - Z l 2 A  
RFVICFO N a  1978 



Ci 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

52 
1.36 

0.16 

27 PAGE _ _ _ _ _ _ _  
OF -___ 32 _ _ _ _  PROJECT HORSESHOE RlDGF 

AREA 

SST as above; few mud ch ips  towards base 3x63" 

SST as above w l t h  abundant la rge  mud chlps 

I I I I I  I I 1 I I I I I I I I I 
and c z l y  Par t ings  I 1600 I 

I I I I I  I I I t I  I I I I I I I I 

I 

I I I I I I I I I I I 1 I I I I I  
Il.Oll SST I i  I as above w l th  few coalv Dart inas:  small mud ChlDsl I I ! I I 

I I I 1 1  1 I I 1 I I I I I I I I I 
10.591 SST 1 as above; abundant coaly wlsps I 

1242.64 I I 1  1 I I I I I I I 1 A 

10.311 SST I as above w l th  abundant la rae  mud ch lps  1 I I I I I I I I I I I 

0.25 

0.08 

I !  1 1 10.51 I SST I as above I I I 1 I I I I I I 1 I 
I 1  I I 

I 
Coal du I I: oowder 

Coal d u l l  w l th  b r lqh t ;  s t i c k  i 

0.16 

0.14 
I 

Coal d u l l :  s t l c k  HS-31 
upper 

Coal du l l ;  powder I 
I . 1 
4. 

i 



C. 5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

PAGE--?!?-- 
OF _ _ _ _  ??.-.- 

PROJECT I HORSEHSOE RIDGE 

AREA I CON TIN U E D 

ck;ca_T_bOnaceous; nu 

Coal I du I I; broken 1 I I I T 1  1 I 1 I I I I 
I i 

Coal I br lqht  with dull;  s t lck  I I 1 I l l  I I I I I I 1 
I I 
I I I I 1 I I I I I I 1 ' 1  

Coal I d u l l  and brlaht:  s t lck  ! HS-31 1 ! ! 
lcnbr 

Coal du I I and brlqht; broken 

Coal dull with brlqht; s t lck  
I 1 I I I l l  I I 1 I I I I 
I END OF BOX 53 I I ! I 

I I I I I I 1 I I I I I I 
Shale I as above; s t lck  I 1 

I I 1 I 

Shale as abo ve: brdten 

Shale as above; s t i c k  

Shale I as above; broken I I I I I I 1 I I I I I 
I I 

Shale I as above; s t ick  I I I I I 1 I 1 1 I I I 
I I 

Shale I as above; broken I I 1 I I I I I I I I I 

t :*RI/OR S - GOLDER ASSOCIATES HARDNESS CODE 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  I%] 

FF - FRACTURE FREQUENCY 

A A N G L E  M E A S U R E D  FROM CORE AXIS W I  
CON TI NUE 

FILE N o . B A - 2 1 2 A  
PFVICFI) Nor 1978 



CC > NEST RESOURCES LIMITED c 

CORE & COAL CORE DESCRIPTION 

0.23 

L LUNIINUtLJ I I 

- _____ 
SST f i n e  qrain; f i n e l y  cross-bedded I I I I I I I I I I I I I 

PACE--??-. 
OF -----32-- 

PROJECT I HORSESHOE RIDGE 11 HOLENO] 205 I 
^^. .*. . . . . r - AREA I 



Ck i NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION PAGE--!$-- 
OF .-->! ____  PROJECT 

AREA CON TI NU E D 

ALL LINEAR UNITS IN METRES 

x measured thickness of core 

t :*RL/OR S - COLDER ASSOCIATES HARDNESS CODE 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  la/*] 

FRACTURE FREQUENCY FF - 
A A N G L E  MEASURED F R O M  CORE AXIS I HOLE yo.1 205 I 

CON T I  NUE 

FILE N a . B A - 2 1 2 A  
PFVISFO N a  1978 



CI S N I E S l  RESOURCES LIMITED 
~ 

-. - . 
PAGE 2-L- I OF.--?? _ _ _ _  11 HOLENO{ 205 PROJECT HORSESHOE RIDGE 

m., TI. I I I c n CORE & COAL CORE DESCRIPTION AREA 1 

; planar l a m l ~ a t l o n s ;  coaly par 

I I I  1 1 1 I I 1 I I I 1 I I I 1 

pGTZ-1 t .RL/OR 5 - GOLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS ALL LINEAR UNITS I N  METRES 
.ROD - ROCK QUALITY DESIGNATION ( % )  

CON TI NU€ D 
x measured thickness of core  FF - FRACTURE FREQUENCY 

FILE No BA - 2 1 2  A 
PFVISFI) Nou 1978 



Cb S NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION AREA OF --__ 3: _ _ _ _  CONTl NU E D 

A ANALYTICAL DATA 

a r b muduol d.b. d.b d b  
R E M A R K S '  LlTHO D E S C R I P T I O N  SEAM SAMPLE : M O I S T  % ASH % V M .  % f C. % F.S.I. v. 

BOd am DEPTH 
fir . - TH DESIG N o  No. m;: FROM TO M A I N  AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 

1.37 SST a s - a b o o  1 !YdnTs 
1 

I i  i I I  1 I I I I I I 

ALL LINEAR UNITS IN METRES t *R6/OR S - GOLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS 
. R Q D  - ROCK QUALITY D E S I G N A T I O N  1 % )  

x measured thickness of core C O N  T I N UE FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
PFVIZFD N a r  1978 



SEAM DESIGNATIONS 

? 

? 

? 

HORSESHOE RIDGE 

DRILL HOLE 210 

CORING PERFORMANCE 

( Meas. Thick) ' GeoDh. Thick/ SAMPLE NUMBERS 

Average Coal Core Performance = 

Total Rock h Coal Core Performance = 

59% 

33;: 

52X 

51;b 

75% 



CRO Wc NEST RESOURCES 1 I M I TE D -.- 

LOCATWN 

ELEVATION 

TOTAL DEPTH 

CORt & COAL CORE QESCRIP~~QN 
-__- .--- I------ 

5 534 384.79 N 

551 373.16 E 
___  - - - __ - 

LOGOLD BY , BPB 
-I-------. t -  

W E  M M I N G ( 4 3  -1 - OTHER , 
, -  

1699.17 m 
CORF RECOVEPY DATE 

_ _ _ _  - -__ -- 
; 'EFTS i HOL€ ANGLE I 

92.00 m - .-. - ~ 1 -90-".,J I _;_..___ 

I I I I  I I I I I I 1 1 I along fractures 
I 'f I I 

0.38 SST as above 1 I 1 I I I 1 1 1 1 
1 

I 9.80 I - 1 -~ _ _ _ _ _ _  
9.45 1 1 I I 1 --- * MEASURED FROM THE HORIZONTAL PLANE A ANGLE MEASURED FROM CORE AXIS 

t . R 6/OR S --OLDER ASSOCIATES HARDNESS CODE 
ALL'L INEAR UNITS IN METRES 

x measured thickness of core RQD - ROCK QUALITY D E S I G N A T I O N  ( % I  
FF -FRACTURE FREQUENCY FILE No. B A - Z 1 1 A  

REVISED M v .  1978 



CR' NEST RESOURCES LIMITED 

CORE 8t COAL CORE OESCRlPTlON 
PAGE---?-- 
OF _ _ _ _ _  ?-.. 

PROJECT HORSESHOE RIDGE -__- 
AREA CONTINUED 

--- 
A ANALYTICAL DATA - - y N ~ L ~ G  D m  lXSIG SEAMSAMPlE No MOIST % ASH '/ V.M. % F.C. */. R E M A R K S  LITHO P E S C  R I P T  I O N  

. __ ___I_ __I 

BOX m m  DEPTH 
AT - TH 

No. m&F FROM 10 x MAIN AMPLIFIED (INCLUDE COAL RECOVERY FOR EACH SEAM) 1.1 0.r.b. miduol d.b. d.b. d.b. f*s.'. '"' - 
0.60 S S  T g n e  sand; broken; badly weathered; sha le  t r a c e  1 Joints 

I 

. __ - - - - - 
I 

0.38 
21.49 

p y r i t e  alonq f r a c t u r e s  

rubble;  muddy; some c a l c i t e ;  coaly ( f a u l t y ? )  SST 

ALL LINEAR UNITS IN METRES t :.RL/OR S - GOLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE A X I S  

.ROD - ROCK QUALITY DESIGNATION I % )  
\ CONTINUED x measured thickness o f  core  4 - FF - FRACTURE FREQUENCY 

-, 

FILE No BA - 2 1 2  A 
PFVl tF f l  Nnr 1078 

! 



C S NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION PROJECT HORSESHOE RIDGE 
OF ~ _ _ _ _ _ _ _ _ _  AREA CON TI NU E D 

mud; s1 lckensdies w i  

I I 
0.28 SST as above; broken 

0.16-SST as above; massive; no v i s i b l e  lamina , s l i c k -  
ens i des cn f r a c t u r e s  

* 

ALL LINEAR UNIT5 IN METRES 

x measured thickness of core  

f :*Rh/OR 5 - COLDER ASSOCIATES HARDNESS CODE 
* R Q D  - ROCK QUALITY D E S I G N A T I O N  (*/el 

FF - FRACTURE FREQUENCY 

A A N G L E  M E A S U R E D  FROM CORE A X I S  

FILE N o  B A - Z I Z A  
PFVlZFn Nlw 1078 



CR > NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

graAs-p 
____ 

0.43 SST as above; broken - 

0.51 SST as above; broken s t i c k  

0.56 SST as above; brokep s t i c k  
32.31 

I 
I 1  I I 1 

33.53 :1.49' SST as above; s t i c k  
35.05 0.21 SST as above; s t i c k  111:46:38:41" 

I46', 54 O, 52" 
0.37 SST as above; broken I 

I 
1.10 Shale as above; s t i c k  60.. 42' .44 

40.70 8".45".30" 
40e,489,460 

I 1 10.211 Shale I as above; s t i c k  I 32' I I I I I I I I I I I 
I I I 

I I I I  I I I I I 1 I I I I I 1 I 
10.171 Shale I as above; broken I I 

I I 1 1  I I I I I I I I I I I I 
0.83 Shale as above; s t i c k  25",30",29" 

33 O ,  30°, 56" 
41.91 48°,0'25' 

0.19 Shale as above; s t i c k  33",40",3", j8' 

0.36 Shale as a-bove; broken stick_ 

I 1 10.271 Shale 1 as above; s t i c k  I I I I 1 I I I I I I I 
42.82 I I  1 
ALL LINEAR UNITS IN METRES t :*RI/OR S - GOLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

.RQD - ROCK QUALITY DESIGNATION f%l 
CON TI NUE x measured thickness of core FF - FRACTURE FREQUENCY 

FILE No BA-212A 
PFVlZFn Nor 1Q7R 



C /S NEST RESOURCES L IMITED 

CORE & COAL CORE DESCRIPTION 
-- 

A ANALYTICAL DATA 
* 

R E M A R K S  l r  TH _- YDaNG ~ MOIST */. ASH% V.M. V. F.C.V. F,S.,. c.v. 
h i  P 1  I O N  Bod am DEPTH __ - - 

0.r .b.  miduol d.b. d.b. d.b. 
. 

DESIG N o  M A I N  AMPLIFIED I INCLUDE COAL RECOVERY FOR EAC - No. ",p FROM TO 
0.69 Shale as above;-stick 40°,380,450 

I I 
41 0,28e3804)0 - ___. ___ 

HORSESHOE RIDGE 

AREA 

I 
43.50 

43.50 

I I I 

0.57 Shale as above; s t ick  7 2x26'. 34".  
25", 45" ~- 

b - 
0.28 sr fine araln: f l n e l v  lamlanted: f i n e  cross-beddlnr 

c a l c i t e  f i l l e d  fractures; Iron staining on 44. 15" I A 

Q.11 

0.21 

0.12 SLST as above; becuninq shaly; s t l c k  18',47°,350, 
42 a 

0.32 Shale as above; s t ick  21" 

Shale 

Shale as above; broken 

b I a c k  carbonaceous.: s I I ckensl des on breaks 

ALL LINEAR UNITS IN METRES t :*RL/OR 5 - COLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS 

x measured thickness of core CONTINUE 
* R O D  - ROCK QUALITY D E S I G N A T I O N  ( % )  

FF - FRACTURE FREQUENCY 
FILE N o . B A - 2 1 2 A  
PFVlZFn Nn. 1078 



Ci  5 NEST RESOURCES LIMITED 

CORE & COAL CORE DESCRIPTION 

14 1 I I I  I 
I 10.511 Shale I as above 

I 56.30 0.79’SST/Shal~, Interbedded f Ine qra ln  sandstone wl th  carbon- 25‘ 

56.30 aceous s hale: t h l c k  beds a t  too and t h i n  I n  t e r -  
I beds a t  base 

158.22 I I I 1  I I 
ve I 21. 

I 

1 I I I I  I ac- s o f t  -<Ida< I 
I on fractures; c a l c i t e  f l l l e d  f ractures 

I 

I”””] t :.RL/OR S - COLDER ASSOCIATES HARDNESS CODE A A N G L E  MEASURED F R O M  CORE AXIS ALL LINEAR UNITS IN METRES 

x measured thlckness of core CON TI NUE 
* R O D  - ROCK QUALITY D E S I G N A T I O N  1%1 

FF - FRACTURE FREQUENCY 
FILE N o  B A - 2 1 2 A  
PFVlZFn Nor 1078 



C 5 NEST RESOURCES LIMITED 

CORE &COAL CORE DESCRlPTlON PROJECT HORSESHOE RIDGE 

CONTl NU E D 

-- 
ANALYTICAL DATA 

a.r.b. lmidual I d.b. 1 d.b I d.b. I F’S’L 1 ‘.”’ 
LlTHO D E S C  R I P 1  I 0 N R E M A R K S ’  - ___ __- MOIST % ASHV V.M.% FC.% TH 

MAIN TAMPI IFIED 1 INCLUDE COAL RECOVERY FOR EACH SEAM) 
I 1 1 I 1 

_ _ _  -- 1 BOD I - I A I . .I 
I 164.30 I 10.351 Coal I I I I t disturbed-by weathering; freeze-thaw; contains [ Joints I 

I !  1 I I 

ALL LINEAR UNITS I N  METRES 

x measured thickness o f  c 

I I 1 I I I 1 1 I I 
p F j + T = J  t :.RI/OR S - COLDER ASSOCIATES HARDNESS CODE A ANGLE MEASURED FROM CORE AXIS 

O R Q D  - ROCK QUALITY DESIGNATION ( % I  
CONTINUE re 

FF - FRACTURE FREQUENCY 
FILE No BA-212A 
QFVlZFn N- 107R 



4 
RESOURCES LIMITED 

- 
0.45 SLST . as above; badly brdten 

0.05 SST&S_Z interbedded f i n e  g r a i n  ssndstone and s l l ts tone;  
broken 

~ 

* 04.12 - 

C JS NEST 

CORE & COAL CORE DESCRIPTION 



-_ 

1 

FILE N o  B A - 2 1 2 A  
PFVlCFn Nn. 1078 



Depth (m) 

0 - 6  

6 - 10 

10  - 14 

14  - 16 

16 - 26 

26 - 28 

28 - 36 

36 - 38 

38 - 48 

48 - 50 

50 - 52 

52 - 54 

54 - 56 

56 - 60 

60 - 62 

62 - 64 

64  - 66 

66 - 70 

70 - 72 

72 - 7 4  

Ma in - 

Sandstone 

Coal 

Shale 

Coal 

Coal 

Sandstone 

Sands tone 

Sandstone 

Sands tone 

Sandstone 

Shale/ 
Sandstone 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

HSR R 201 Page 1 

Lithology 

Description 

Overburden 

Fine grained, light brown to orange, with iron 
staining, moderately hard 

Bright 

Coaly, Light brown, slickensided, moderately hard 

Badly Pulverized 

As above with Shale band 

Brown to gray, fine grained at top, coarsening 
towards base, moderately hard, iron staining at top 

A s  above, grading into coarse grained salt and 
pepper, moderately hard sandstone 

Medium to coarse grained salt and pepper, 
moderately hard 

Fine grairzd, dark gray, moderately hard, carb- 
onaceous material throughout. Slickensided 

Medium to coarse grained salt and pepper 

Interbedded dark gray to black shale and medium 
to coarse grained, salt & pepper sandstone. 
Minor coal 

Bright 

Bright & dull 

Dull 

Bright 6 dull 

Bright with d u l l  bands 

Bright & dull 

Bright & dull, some slickensides 

Dull with shale stringers 



HSR R 201  Page 2 

Depth (m) Lithology 

74 - 76  

76 - 78 

78 - 80 

80  - 86 

8 6  - 88 

88  - 90  

90  - 92  

92 - 96 

96-100 

100-104 

104-106 

106-110 

1 10-1 12 

112-114 

114-1 16 

116-120 

120-122 

122-132 

132-136 

136-144 

144-150 

150-158 

Ma in 

Shale 

Coal 

Shale 

Shale 

- 

Sandstone 

Shale 

Sandstone 

Sands tone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sands tone 

Sands tone 

Sandstone 

Sands tone 

Sands tone 

Sandstone 

Sandstone 

Sandstone 

Sands tone 

Description 

Coaly 

Dull 6 bright 

Coaly, gray to dark brown, slickensided 

Gray to dark brown, slickensided, pyrite 
towards base 

Fine to medium grained light brown, carbonaceous 
material, trace of coal 

Gray to dark brown 

Fine grained, small coal stringers 

A s  above with rusty weathering zones 

Fine grained salt and pepper 

A s  above with small calcite veins and minor 
iron staining 

Fine grain, dark brown 

Salt and pepper, abundant iron staining 

A s  above, with minor coal stringers 

A s  above, carbonaceous material throughout 

Lost Sample 

As above 

A s  above; minor coal stringers 

A s  above 

Fine to medium grained, dark gray, salt 6 pepper 

Medium to coarse grained, salt & pepper 

Fine grained, dark gray, with small calcite 
veins towards base 

Medium to coarse grained, salt 6 pepper, calcite 
veins, finer at base 



HSR R 201 Page 3 

Depth (m) Lithology 

158-166 

166-174 

174-1 7 6 

176-178 

178-180 

180-182 

182-186 

186-196 

196-198 

198-200 

200-202 

202-204 

204-206 

206-208 

208-212 

2 12-2 14  

214-216 

216-218 

218-220 

222-224 

224-228 

228-232 

232-234 

Ma in 

Sandstone 

Sands tone 

- 

Sands tone 

Sands tone 

Silts t one 

Shale 

Silts t one 

Shale 

Shale 

Shale 

Shale 

Shale 

Shale 

Shale/ 
Silts t one 

Siltstone 

Shale 

Shale/Coal 

Shale 

Silts tone 

Shale/ 
Silts t one 

Description 

Fine grained, light brown to dark gray 

Medium grained salt & pepper with coaly 
stringers towards base. 

Lost Sample 

Fine grained, salt & pepper 

A s  above with Minor Calcite veins 

No Sample 

Fine grained, dark brown to gray 

Lost Sample 

Trace of siltstone 

Trace of calcite 

Minor fine grained sandstone 

Soft, trace of calcite 

trace of fine sandstone 

Silty, trace of fine grained sandstone 

Trace of calcite 

Carbonaceous, with pyrite, trace of light 
brown very fine grained Sandstone, minor Coal 

becoming silty at base 

with minor calcite at base 



b 

HSR R 201  Page 4 

Depth (m) Lithology 

234-235 

235-231 

237-239 

239-241 

241-250 

250-252 

252-260 

260-263 

263-265 

265-266 

266-266.5 

266.5-267 

267-268 

268-268.5 

268.5-272 

2 1  2-21 3 

273-274 

274-283 

283-285 

285-291 

291-296.75 

Na in - 

Silts t one I 
Sandstone 

Shale 

Shale 

Shale 

Shale 

Shale 

Shale 

Coal 

Shale 

Shale 

Coal 

Coal 

Coal 

Coal 

Shale 

Coal 

Shale 

Sands tone 

Sandst one 

Description 

very fine grained 

light gray to dark brown 

becoming siltier, minor calcite veins 

Lost Sample 

Silty slickensides and calcite vein, towards base 

A s  above with minor sandstone beds 

becoming siltier towards base, minor calcite 
at base 

Slickensided, with minor coal bands 

Dull with bright bands 

Coaly 

Slightly shaly 

Shaly 

Dark brown to gray 

Dull 

with minor coal stringers 

Lost Sample 

Fine grained, brown to gray, some calcite 

Medium to coarse grained, salt & pepper calcite 
at base 

End of Hole #201  



HSR R 202 Page 1 

Depth (m)  Lithology 

0 - 6  

a - 10 

10 - 12 

12 - 14 

14 - 18 

i a  - 20 

20 - 26 

26 - 28 

28 - 30 

30 - 32  

32 - 34 

34 - 36 

36 - 38 

38 - 39.5 

39.5- 40 

40 - 40.5 

40.5-41.8 

41.8-42.3 

42.3-42. a 

42.8-43.3 

43.3-43.8 

Ma in 

Sands tone 

Sandstone 

Sandstone 

Sands tone 

Sandstone 

- 

Sandstone 

Sands tone 

Sands tone 

Shale/ 
Sandstone 

Sands tone 

Shale/ 
Sandstone 

Sandstone/ 
Siltstone 

Shale/ 
Siltstone 

Shale 

Coal/ 
Shale 

Coal 

Coal/ 
Sandstone 

Coal 

Coal/ 
Shale 

Coal 

Coal 

Description 

Fine, weathered 

Fine to coarse, weathered 

A s  above, coarse 

A s  above 

Fine, minor carbonaceous plant debris, minor 
coarse sandstone 

A s  above, trace of coarse sandstone 

Fine, minor carbonaceous plant debris, trace 
coarse sandstone 

A s  above with trace of pyrite 

Fine 

Fine 

Fine 

Brown 

Brown 

Trace of dark shale 

Shale 

Trace of light brown, 

Dark 

le san stone 

Trace of sandstone, light brown, fine 



Depth (m) Lithology 

43.8-44.3 

44.3-44.8 

44.8-45.3 

45.3-45.8 

45.8-46.3 

46.3-46.8 

46.8-47.3 

47.3-49.3 

49.3-50.3 

50.3-51.3 

51.3-53.5 

53.5-54.5 

54.5-55.5 

55.5-56 

56 - 57 

57 - 58 

5 8  - 6 0  

6 0  - 61  

61  - 62  

62  - 63  

63  - 6 4  

6 4  - 66 

66 - 6 8  

68  - 7 0  

Ma in 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal/ 
Shale 

- Description 

Trace of shale 

Trace of sandstone 

Minor sandstone 

Trace of light brown, fine sandstone 

Trace of pyritic shale 

Trace of pyritic shale 

Trace of light brown, fine sandstone 

Sulphur smell, trace of light brown, fine sandstone 

Sulphur smell 

Trace of light brown, fine sandstone 

Trace of pyrite, shale 

Trace of pyritic shale 

Sulphur smell 

Trace of light brown, fine sandstone 

Trace of light brown, fine sandstone 

Trace of Shale 

Medium brown 



Page 3 HSR R 202 

Depth (m) Lithology 

70 - 80 

80 - 82 

82 - 84 

84 - 86 

86 - 90 

90 - 91 

91 - 94 

94 - 98 

98 - 100 

100-1 0 1 

101-102 

102-103 

103-105 

105-1 07 

107-111 

11 1-1 13 

113-118 

118-120 

120-1 22 

122-126 

126-156 

156-180 

Ma in 

Shale 

Sandstone 

Sands tone/ 
Siltstone 

Sandstone 

Sands tone/ 
Siltstone 

Coal 

Coal 

Shale 

Shale 

Coal 

Coal 

Coal 

Shale/ 
Siltstone 

Siltstone 

- 

Silts t one 

Coal 

Coal 

Sandstone 

Sandstone 

Sands tone 

Sandstone 

Sandstone 

Description 

Medium brown 

Fine medium brown to gray 

As above, trace of calcite 

Trace calcite 

Fine, medium, brown to gray 

Trace of fine sandstone/siltstone 

Medium, brown to gray 

Dark, trace of coal 

Trace of shale 

Minor shale 

Medium brown to gray 

Shaly, medium - gray, trace of calcite, slightly 
carbonaceous 

Shaly, medium - gray 

Hard, trace of dark shaly siltstone 

Hard 

Fine, slightly carbonaceous, black, trace calcite 

A s  above, trace fine, light brown sandstone 

Fine, black, trace of calcite 

Fine to medium, black, calcite 

Medium, black, calcite 



HSR R 202 Page 4 

Depth (m) Lithology 

180-194 

194-1 98 

198-204 

204-206 

206-206.5 

206.5-207 

207-210 

210-210.9 

- Ma i n  Description 

Sands tone Fine to  medium, black, c a l c i t e  

Sands tone A s  above with trace of Coal & carbonaceous shale 

Sandstone Fine, dark gray, trace of c a l c i t e  

Sandstone A s  above with minor coal 

Coal S l ight ly  shaly 

Shale Minor coal 

Coal Shaly 

Sandstone Fine, dark gray, carbonaceous streaks,  trace 
of Coal 

End of Hole W202 



HSR R 203 Page 1 

Depth (m) Li thology 

0 - 6  

6 - 8  

8 - 12 

12 - 14 

14  - 16 

16 - 18 

18 - 20 

20 - 22 

22 - 24 

24 - 26 

26 - 28 

28 - 30 

30 - 34 

34 - 36 

36 - 38 

38 - 40 

40 - 42 

42 - 44 

44 - 50  

50 - 52 

52 - 54 

54 - 56 

Ma i n  - 

Sands tone 

Sandst one/ 
S i l t s t o n e  

Sands tone 

Shale/  
S i l t s  t one 

S i l t s t o n e  

Shale 

Shale/  
S i l t s t o n e  

Shale/  
S i l t s  tone 

S i l t s t o n e /  
Sandstone 

Shale 

S i l t s  t one 

S i l t s t o n e  

S i l t s  tone/  
Sandstone 

S i l t s  t one 

si l ts  t one / 
Sandstone 

S i l t s  tone 

S i l t s t o n e  

Shale 

S i l t  s tone 

S i l t s t o n e  

Shale 

Descr ip t ion  

Overburden 

Fine ,  Shale ,  medium - gray 

Fine 

A s  above with t r a c e  of medium gray sha le  

Dark gray,  t r a c e  of p y r i t e  

S l i g h t l y  carbonaceous, t r a c e  of s i l t s t o n e  
dark gray, t r a c e  of p y r i t e  

l i g h t  t o  medium - gray 

Fine 

Mediumgray, t r a c e  of s i l t s t o n e ,  f i n e  sandstone 

Medium gray,  t r a c e  of sha le  

Medium gray 

Very f i n e  grained 

Very f i n e  t o  coarse  grained 

A s  above, t r a c e  of c a l c i t e  

Minor carbonaceous s h a l e  

Light  gray 

Minor l i g h t  gray s h a l e  

Light  gray ,  f i n e  

Medium gray 



Depth (m) 

Ma i n  - 
56 - 5 8  Shale 

5 8  - 60  Shale/  
S i l t s  t one/ 
Sandstone 

6 0  - 6 2  Shale 

62  - 6 4  Shale 

6 4  - 66 

66 - 68  

68 - 68.5 

68.5-69.5 

69.5-70.5 

70.5-71 

7 1  - 72.5 

72.5-73 

7 3  - 73.5 

73.5-74.5 

74.5 - 7 5  

7 5  - 75 .5  

75.5-76.5 

7 6  - 77  

77  - 77.5 

77.5 - 7 8  

78  - 78.5 

78.5 - 7 9  

Shale 

Sands tone 

Coal 

Shale 

Shale 

Shale 

Shale/  
Coal 

Shale  

Shale 

Shale 

Shale '  

Shale 

Shale/  
Coal 

Shale 

Shale  

Shale  

Shale 

HSR R 203 Page 2 

Lithology 

Descr ip t ion  

Medium gray ,  s l i g h t l y  carbonaceous 

Very f i n e  grained 

Medium - dark gray,  t r a c e  of p y r i t e ,  s l i g h t l y  
carbonaceous 

Light  gray ,  minor - f i n e  t o  medium sandstone 

A s  above with s l i c k s ,  i r o n  s t a i n i n g  

Very f i n e  t o  medium, i r o n  s t a i n  

Sample Missing 

Carbonaceous, p y r i t e ,  t r a c e  of coal 

Carbonaceous, t r a c e  of p y r i t e  

A s  above, t r a c e  of f i n e  sandstone 

A s  above 

Dark gray,  s l i g h t l y  carbonaceous 

A s  above with a t r a c e  of p y r i t e  

A s  above with minor coa l  

A s  above, t r a c e  of coa l  

A s  above, t r a c e  of coa l  

A s  above 

A s  above, t r a c e  of c o a l  

As  above, minor coa l  

Dark gray ,  s l i g h t l y  carbonaceous 

A s  above, minor c o a l  

7 9  - 79.5 Shale  Dark gray,  s l i g h t l y  carbonaceous 

79.5 - 80 Coal Minor Shale 



Depth (m) Lithology 

Ma in Description 

80 - 80.5 Coal Minor shale 

80.5 - 81 Shale Medium to dark gray, slikhtly carbonaceous, 

- 

iron staining, trace pyrite, trace coal 

81 - 81.5 Sample Missing 

81.5 - 82 Shale/ A s  above 
Coal 

82 - 82.5 Shale A s  above, minor coal 

82.5 - 83.5 Shale/ 
Coal 

83.5-84.5 Sample Missing 

84.5-87.5 Shale Minor coal 

87.5-88 Coal Trace shale 

88 - 88.5 SilGstone/ Trace of coal 
Sandstone 

88.5-89 Shale/ Fine to coarse grained 
Sandstone 

89 - 93 Sandstone Medium grained, salt and pepper, trace shale 

93 - 95 Sands tone A s  above, sandstone fining, coal stringer at 
94.5 - 94.8 

95 - 96.5 Sandstone Fine grained, trace coal 

96.5-97 Coal Shaly 

97 - 103 Sandstone/ Salt & Pepper 
Conglomerate 

103-105 Sandstone/ Salt & Pepper, minor shale 
Conglomerate 

105-109 Sands tone Medium grained, salt and pepper 

109-111 Sandstone A s  above, quartz or Chert pebbles 

111-208 Sands tone Medium grained salt and pepper 

END OF HOLE # 203 
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Depth (m) Lithology 

o - a3 

a3 - 85 

a5 - a7 

a 7  - a9 

a9 - 91 
91  - 97 

97 - 99 

99 - 103 

103-107 

107-115 

115-1 1 7  

117-119 

119-126 

126-128 

128-132 

132-134 

134-136 

136-138 

138-140 

140-146 

146-148 

Ma in - 

Shale/ 
Sandstone 

Shale/ 
Sandstone 

Shale 

Shale 

Sands tone 

Sandstone 

Sandstone 

Shale 

Sandstone 

Sands tone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sandstone 

Sands tone 

Description 

No Samples taken 

Grey to black shale mixed with coarse grained 
salt & pepper sandstone, coaly stringers 

A s  above with more coal 

Coaly, trace of coarse grained sandstone 

Gray - black with coarse grained sandtone 
Coarse grained salt & pepper, with minor 
coaly shale stringers 

A s  above mixed with orange-brown sandstone 

A s  above mixed with 20% shale 

Brown t o  gray with minor coarse grained 
sandstone 

Coarse grained, salt & pepper with minor shale 

A s  above with minor coal stringers 

A s  above with coal stringers, minor siltstone 

A s  above with iron oxidization 

A s  above with gray shale and minor coal 

A s  above 

A s  above with dull coal and siltstone bands 

A s  above with 20% coal, slickensided 

A s  above with carbonaceous shale 

A s  above with shale and coal 

As above 

A s  above, becoming finer grained,orangey 
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Depth (m) Lithology 

148-150 

150-152 

152-1 56 

156-158 

158-160 

160-162 

162-164 

164-166 

166-168 

168- 17 2 

172-174 

174-178 

178-180 

180-182 

182-186 

186-188 

188-197 

Ma in Description - 

Sands tone Coarse grained, salt and pepper with minor shale 

Sandstone As above with interbedded shale and sandstone 

Sands tone A s  above 

Sandstone 

Sands tone As above 

Sandstone Coarse grdined sandstone with coal stringers 

Sands tone A s  above with fine grained sand 

Sands tone A s  above 

Sands tone As above with Shale and plant debris 

Coarse grained with coal/shale interbeds 

Samples Missing 

Sandstone A s  above with orange brown sandstone, shale 
and coal 

Coarse grained salt & pepper with shale & coal Sands tone 

Sands tone A s  above with 20% shale/coal 

Shale With 10% coal and 30% sandstone as above 

Shale Light brown to dark gray with a trace of 
sands tone 

Shale Minor Coal 

Shale A s  above 

End of Hole #207 
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Depth (m) Lithology 

0 - 20 

20 - 22 

22 - 40 

40 - 42 

42 - 44 

44 - 48 

48 - 50 

50 - 52 

52 - 54 

54 - 56 

56 - 58 
58 - 60 

6 0  - 62 

52 - 64 

64 - 66 

66 - 68 

68 - 7 0  

7 0  - 72 

72  - 74  

7 4  - 7 6  

7 6  - 80 

80 - 94 

Ma in __ 

Sandstone 

Shale 

Shale 

Sandstone 

Coal 

Shale 

Shale 

Shale 

Shale 

Shale 

Shale 

Sandstone 

Sandstone 

Shale 

Shale 

Shale 

Shale 

Sandstone 

Description 

Overburden 

Fine to medium grained alternating brown to 
light gray 

Samples Missing 

Light gray to black with salt 6 pepper sandstone 
with Iron staining 

A s  above with sandstone and siltstone 

Brown and gray, trace of medium to coarse 
grained sandstone 

with Shale stringers 

Light brown to dark gray 

As above with coaly stringer 

Mixed with 20% orange brown - siltstone 
Gray to brown mixed with 101 orange-brown siltstone 

Sample Missing 

Fine grained light brown, trace of gray shale 

Fine to medium grained, trace of shale 

Trace of siltstone and coal 

Sample Missing 

Coal traces 

Dark carbonaceous 

becoming coaly towards base 

Medium to coarse grained salt and pepper 
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Depth (m) Lithology 

Ma i n  Description - 
94 - 96 Sandstone Coarse grained s a l t  and pepper 

96 - 106 Sandstone Medium to  coarse grained s a l t  and pepper with 
traces of coal a t  base 

106-108 Shale 

108-118 Sandstone Coarse grained s a l t  and pepper 

End of Hole 11208 



HSR R 209 Page 1 

Depth (m) Lithology 

0 - 6  

6 - 14 

14 - 18 

18 - 20 

20 - 26 

26 - 32 

32 - 36 

36 - 38 

38 - 42 

42 - 46 

46 - 48 

48 - 50 

50 - 54 

54 - 56 

56 - 58 

58 - 60 

60 - 62 

62 - 66 

66 - 68 

68 - 7 4  

74  - 80 

80 - 82 

Ma in - 

Sands tone 

Sands tone 

Sands tone 

Sands tone 

Sandstone 

Sandstone 

Sands tone 

Sands tone 

Sandstone 

Sands tone 

Sandstone 

Siltstone 

Sands tone 

Sandstone 

Sands tone 

Sandstone 

Sandstone 

Sandstone 

Sands tone 

Silts tone 

Siltstone 

Description 

Overburden 

Medium to coarse grained, dark gray, hard 

Fine grained, salt and pepper 

A s  above with 20% shale content 

Interbedded dark gray sandstone with orange 
salt and pepper sandstnne 

Medium to coarse grained, dark gray 

A s  above with minor orange salt and pepper beds 

Fine to medium grained, dark gray 

A s  above with minor salt and pepper sand 

Coarse grained salt and pepper 

Fine to medium grained orange to brown 
slightly carbonaceous 

Fine to medium grained, orange to brown 

Orange to dark gray, hard 

Fine to medium grained dark gray 

Banded orange and gray, fine to medium grained 

Fine to medium grained, gray 

Fine to medium grained, dark gray and orange 

fine to medium grained, dark gray 

A s  above with minor orange bands 

fine to medium grained dark gray, moderately hard 

Fine grained, dark gray 

A s  above with minor orange bands 
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Depth (m) Lithology 

82 - 84 

84  - 86 

86 - 88 

88 - 90 

90 - 92 

92 - 98 

98 - 110 

1 10-1 12 

112-114 

114-120 

120-1 22 

122-124 

124-1 30 

130-132 

132-138 

138-140 

140-141 

141-142 

142-143 

143-144 

144-145 

145-146 

Ma in 

Siltstone 

- 

Siltstone 

Silts t one 

Silts t one 

Siltstone 

Siltstone 

Siltstone 

Sandstone 

Sandstone 

Siltstone 

Silts t one 

Siltstone 

Silts t one 

Siltstone 

Sl1 t s t one 

Coal 

Shale 

Coal 

Coal 

Coal 

Coal 

Coal 

Description 

Fine grained, dark gray with minor carbonaceous 
material 

A s  above 

A s  above with minor carbonaceous material 

A s  above 

A s  above minor orange bands 

Fine grained dark gray 

Fine grained, gray to black, moderately hard 

Fine to medium grained, light gray slightly 
salt and pepper sandstone 

A s  above with minor alternating bands of 
orange brown sand 

Light brown to gray 

A s  above, minor slickensides, abundant calcite veins 

A s  above with minor calcite 

A s  above 

A s  above with minor calcite veins, hard 

A s  above 

Badly pulverized 

Coaly 

Bright, slightly shaly 

Bright 

Bright and Dull 

Badly pulverized 

Bright and Dull 
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Depth (m)  Lithology 

146-147 

147-148 

148-149 

149-150 

150-151 

151-152 

152-156 

156-158 

158-160 

160-162 

162-166 

166-167.5 

167.5-170 

170-171 

171-173 

Ma in 

Coal 

Coal 

Shale 

Coal 

Coal 

Coal 

Coal 

Siltstone 

Silts tone 

Coal 

Sandstone 

- 

Sands tone 

Siltstone 

Shale 

Sands tone 

Description 

Bright and dull with minor mudstone 

Increase in shale content 

Coaly 

Dull, trace of pyrite 

Dull, trace of shale 

Dull minor bright bands 

Dull 

Light brown, fine grained 

As above except coaly 

Dull 

Medium to coarse grained, salt and pepper, 
light gray, hard 

A s  above contains minor coal stringers, coal 
is slickensided 

Fine grained light gray, coal stringers throughout 

Light gray, slickensided, coaly towards base 

Medium to coarse grained salt and pepper 

End of Hole U209 


	403a.pdf
	403b.pdf
	403c.pdf



