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SUMMARY -- 

The Horseshoe Ridge p r o j e c t  area (S.E. C e n t r a l  Block),  

covering approximately 1683 h e c t a r e s  near  t h e  south  end of t h e  Upper 

Elk Coa l f i e ld  (Crowsnest Coa l f i e ld ) ,  i s  he ld  by S h e l l  Canada Resources 

Limited and opera ted  by i t s  wholly owned s u b s i d i a r y  Crows N e s t  Resources 

Limited. The l i c e n c e s  a r e  28 logging  road k i lome t re s  n o r t h e a s t  of 

Spawood, B r i t i s h  Columbia and are t e n  k i lome t re s ,  by t h e  same road, 

from t h e  n e a r e s t  ra i lway (CPR) and C N R L ' s  proposed coa l  p r e p a r a t i o n  

p l a n t .  The Horseshoe Ridge open p i t  mine development l i e s  on t h e  

e a s t e r n  l i m b  of t h e  Fording River Syncl ine  and i s  a convenient economic 

e x t e n t i o n  of CNRL's proposed Line Creek Ridge open p i t  mine on t h e  

western l i m b .  

The lower Coal Bearing Member of t h e  Kootenay Formation 

outcrops on Horseshoe Ridge and con ta ins ,  i n  5 seams, an aggrega te  

th ickness  of 25.6 metres coa l .  The low t o  medium v o l a t i l e ,  m e t a l -  

l u r g i c a l  grade c o a l  i s  i n  a s t r a t i g r a p h i c  sequence c o r r e l a t a b l e  t o  

t h e  success ion  a t  Line Creek Ridge. 

t h e  c o a l  seams d i p  s t e e p e r  (55 degrees  west)  and t h e  s t r u c t u r e  i s  more 

complicated a t  Horseshoe Ridge. However, t h r u s t  f a u l t i n g  has  caused 

favourable  r e p e t i t i o n s  of t h e  c o a l  seams and brought  more c o a l  t o  

surface-mineable depths  than  could b e  expected from t h e  d ips .  The 

ex ten t  of ox ida t ion  may a l s o  be  less here .  

Although i n  a dip-slope s i t u a t i o n ,  
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Grass-root exp lo ra t ion  i s  completed, i nc lud ing  3698 metres  

of d r i l l i n g  in 1 5  h o l e s .  It  de l inea ted  28 m i l l i o n  tonnes s u r f a c e  

mineable recoverable  ( cons ide r ing  20% l o s s e s )  r a w  c o a l  r e s e r v e s  of 

probable  ca tegory ,  w i th  an average overburden r a t i o  of 6 . 8 : l .  Seams #9 

and # l O B  w i th  th i cknesses  7 . 0 1  and 7 .23  metres r e s p e c t i v e l y  are probably 

amenable f o r  h y d r a u l i c  underground mining i n  less s t e e p  and s t r u c t -  

u r a l l y  l e s s  d i s tu rbed  a reas .  Such resources  and those  which are 

s u r f a c e  mineable a t  h igher  overburden r a t i o s  e x i s t  b u t  w e r e  n o t  considered 

a t  t h i s  s t age .  The southern  e x t e n t i o n  of t h e  Kootenay Formation (Teepee 

Mt.) i s  not  explored ,  however, t h e  B a s a l  Sandstone (Moose Mtn. Member) 

i s  present  and t h e  lowermost p a r t  of t h e  Coal Bearing Member may a l s o  

be  preserved. 

Fu r the r  exp lo ra t ion  i s  proposed t o  cover t h e  unexplored areas 

and t o  genera te  g e o l o g i c a l  in format ion  adequate f o r  a f e a s i b i l i t y  

s tudy  on the reserve a reas .  For t h i s  l a t t e r  purpose 1600 metres r o t a r y  

d r i l l i n g  i n  6 h o l e s ,  1100 metres diamond d r i l l i n g  i n  4 h o l e s ,  bu l ldoze r  

t renching  a n d  d e t a i l e d  mapping i s  recommended t o  b e  done i n  1979.  

2 



LOCATION 

Crows N e s t  Resources Ltd.  i s  t h e  ope ra to r  on 7 ,547  ha of land ,  

cu r ren t ly  under Crown Coal Licence t o  S h e l l  Canada Resources Ltd. ,  i n  

t h e  Line Creek area of t h e  Upper Elk Coal F ie ld .  O f  t h i s  t o t a l ,  i n  

excess of 4,452 ha are underlain by t h e  Kootenay Formation coal-  

bear ing  sequence. The Horseshoe Ridge p r o j e c t  area l i e s  w i t h i n  seven 

l i c e n c e s  (1683 h a ) ,  namely CL292, CL368, CL373, CL369, CL299 of Group 

CB, and CL295 and CL296 of Group CS. 

0 
Horseshoe Ridge i s  centered  a t  l a t i t u d e  49 57' N and 

longi tude  114' 45' W ,  25 km n o r t h e a s t  of Spawood, B r i t i s h  Columbia 

i n  t h e  Upper Elk Coal F ie ld .  I t  i s  w i t h i n  9.5 km of t h e  Canadian 

P a c i f i c  Rai l road l i n e  i n  t h e  Elk Valley.  (F igures  1 & 2) The 

l i c e n c e s  l i e  about  midway between two major o p e r a t i n g  m e t a l l u r g i c a l  

coking coa l  p r o p e r t i e s ,  t h e  Kaiser Resources H a r m e r  Ridge 1 6  k m  t o  

t h e  south  and t h e  Fording River  Coal ' s  open p i t  o p e r a t i o n s  t o  the 

nor th .  

Vehicular  access i n t o  the area i s  v i a  an a l l -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. 

The C e n t r a l  Block area c o n s i s t s  of s e v e r a l  explored units, 

t h e  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 t h e  southern  ex tens ion  of t h e  Kootenay Formation (Teepee Mt.) 
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Topographical ly ,  t h e  Horseshoe R i d g e  a r e a  i s  of  rugged 

r e l i e f ,  w i 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  t h e  v a l l e y  f l o o r .  One major d ra inage ,  Line 

Creek, d r a i n s  t h e  bulk  of t h e  r e se rve  a r e a  f r o m  t h e  west f l ank ;  

south  Line Creek r e c e i v e s  dra inage  from t h e  e a s t  s l o p e  and flows i n t o  

Line Creek, which, i n  tu rn ,  i s  t r i b u t a r y  t o  t h e  Fording River some 

9.5 k m  w e s t .  
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WORK DONE 

P r i o r  t o  1978 

Work conducted on Horseshoe Ridge by C N I  t o  t h e  end of 1970 

included road b u i l d i n g ,  a d i t  d r i v i n g ,  r o t a r y  d r i l l i n g  and f i e l d  

mapping. A main access  road t r a v e r s i n g  t h e  w e s t  f a c e  o f  t h e  r i d g e  w a s  

cons t ruc ted  with numerous i n t e r s e c t i n g  roads and bu l ldoze r  t r enches  

exposing seams on bo th  w e s t  and east f aces .  The l i c e n c e  area w a s  f lown 

i n  1968 by Spartan A i r  Serv ices  who provided a i r  photos on 1:36 000 

and 1 : 2 4  000 s c a l e .  Geological  mapping w a s  done on 1 : 4  800 s c a l e  

wi th  c r o s s  s e c t i o n s  completed on t h e  same s c a l e .  Surveying w a s  by 

C N I  personnel .  

Four a d i t s  t o t a l l i n g  176.6 metres  were d r i v e n  i n t o  t h e  119 

and #lo seams on t h e  southern  h a l f  of t h e  r idge .  

33.5 metres i n t o  #lo s e a m  and 66.4 m e t r e s  i n t o  #9 s e a m  r e s p e c t i v e l y ,  

and t o  t h e  n o r t h e a s t  Adi t  13 drove 31.6 metres i n t o  U9 s e a m  and Adi t  

1 4  drove 45.1 metres  i n t o  #lo seam. 

were completed and bu lk  samples w e r e  taken f o r  washab i l i t y  and carbon- 

i z a t i o n  tests. 

Ad i t s  1 and 2 drove 

Crosscuts  t o t a l l i n g  56 metres 

Twelve r o t a r y  h o l e s  t o t a l l i n g  3,079 metres  w e r e  d r i l l e d  

between March and September of 1970. All d r i l l i n g  w a s  on the w e s t  

face w i t h  9 h o l e s  concent ra ted  on t h e  southern  h a l f  of t h e  r i d g e  where 

they i n t e r s e c t e d  mainly t h e  #8, #9, and #lo seams and ended i n  t h e  

Moose Mountain Member. Recovered c o a l  w a s  sampled and h o l e s  logged 

by gamma r ay  and neutron.  
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1978 Program 

Explora t ion  was renewed i n  1978 by S h e l l  Canada Resources 

when previous ly  cu t  roads were reopened by bu l ldoze r  and f i e l d  map- 

ping was c a r r i e d  out  on 1 : 4  800 s c a l e  a i r  photos.  Three diamond d r i l l  

ho le s  t o t a l l i n g  619.51 metres were d r i l l e d  on t h e  w e s t  f a c e  of t h e  

r idge ,  c o r i n g  through t h e  #8, #9,  and # l o  seams t o  t h e  Moose Mountain 

Member. 

dens i ty ,  neutron-neutron and c a l i p e r  ( logging  b y  BPB). A i r  photo- 

graphy by Northwest Survey Ltd. provided 1:20 000 and 1:40 000 scale 

photos and 1:2 000 me t r i c  contoured maps. 

personnel.  

Coal w a s  sampled and t h e  ho le s  w e r e  logged by gamma ray ,  

Surveying was by S h e l l  
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GEOLOGY 

Regional Strati@* 

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

age i s  t h e  coal-bear ing sequence of sou th -eas t em B. C.  I t  i s  a t h i c k  

sequence of c l a s t i c  sediments r e p r e s e n t i n g  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 sandstones of t h e  J u r a s s i c  Fe rn ie  

Format ion. 

Deposi t ion was i n i t i a t e d  by an epe i rogen ic  u p l i f t  of t h e  sou rce  

area i n  e a r l y  phases of t h e  Columbian Orogeny i n  L a t e  J u r a s s i c  t i m e .  

The Kootenay s e c t i o n  th i ckens  from east t o  w e s t ;  t h e  source  of s ed i -  

ments be ing  southwest and the s h o r e l i n e  on the e a s t  and n o r t h e a s t .  

I ts  th i ckness  w i t h i n  t h e  Upper Elk Coal F ie ld  ranges up t o  1100 m. 

The Kootenay Fm. can be  subdivided i n t o  t h r e e  main units 

(Table 1 ) .  A b a s a l ,  c l i f f - fo rming  "Moose Mountain Member" i s  composed 

predominently of sandstones w i t h  minor s i l t s t o n e s  and s h a l e s .  It 

i s  a prograding sequence of  d e l t a  f r o n t  s h e e t  sands ,  b a r r i e r  b a r s  

and t i d a l  channel  depos i t s .  

The middle,  "Coal-bearing Member" is g e n e r a l l y  i n  s h a r p  con- 

t a c t  w i th  t h e  under ly ing  Moose Mountain (sandstone-coal ,  or sand- 

s t o n e  - b i o t u r b a t e d  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,  shale, s i l t s t o n e  and c o a l  r e p r e s e n t i n g  prograding  

d e l t a  p l a i n  environments. The Coal-bearing Member i s  245 m - 860 m 
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T a b l e  1 
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D. W. GIBSON 
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t h i c k ,  i nc lud ing  6 m t o  61  m of c o a l  i n  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  s e a m  on t h e  nor th .  

The u p p e r  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  sandstone,  s i l t s t o n e ,  s h a l e  and conglomerates 

wi th  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  of t h e  

a l l u v i a l  p l a i n  over  t h e  d e l t a  p l a i n  coal-forming environments.  

The upper con tac t  of  t h e  Kootenay i s  an e r o s i o n a l  s u r f a c e .  

It is o v e r l a i n  by t h e  Cretaceous Blairmore Group, beginning w i t h  re- 

juvenated piedmont-plain d e p o s i t s  of t h e  Cadomin Formation (Cadomin 

Conglomerate). 

Regional S t r u c t u r e  

The Coal-Bearing Kootenay Formation occurrences i n  t h e  f r o n t  

ranges of sou th -eas t em B. C. are preserved i n  north-south t r end ing  

sync l ines  r e f e r r e d  t o  as t h e  E a s t  Kootenay Coa l f i e lds  (F igure  3 ) .  

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  

fades  out  i n  r e l a t i v e l y  incompetent rocks of the Fern ie  and Kootenay 

Formations. The s t r u c t u r e  w i t h i n  t h e  s y n c l i n e s  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 s o c i a t e d  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  C o a l f i e l d s  where they  have been t h r u s t  

a g a i n s t  under ly ing  Paleozoics .  

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

coal-bear ing areas. From south  t o  n o r t h  they  are t h e  Flathead C o a l f i e l d ,  

t h e  Fern ie  Coa l f i e ld  and t h e  Upper Elk Coa l f i e ld .  

p a r t  of the 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  boundaries  and s t r u c t u r a l  boundaries .  

S ince  they  are a l l  

J -  
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UPPER ELK COALFIELD 

The Upper Elk Coa l f i e ld  i s  an e longa te  b a s i n  composed of  two 

major sync l ines  (Greenh i l l s  and Fording) sepa ra t ed  by an 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 a c e d  northward from Alexander Creek t o  the 

Kananaskis Lakes. On i ts  south  end, i t  i s  symmetric w i t h  moderate t o  

s t e e p  d i p s  on bo th  l imbs.  To t h e  n o r t h  i t  becomes more asymmetric w i th  

a w e s t  d ipping a x i a l  p lane ,  v e r t i c a l  strata on t h e  w e s t  l i m b  and moder- 

a t e l y  dipping s t r a t a  on t h e  east l i m b .  

On t h e  w e s t  s i d e  of t h e  Erickson F a u l t ,  t h e  Greenh i l l s  s y n c l i n e  

has  been downthrown approximately 900 m. 

up t o  Elk River  v a l l e y  from Fording Mountain t o  where i t  i s  c u t  off 

by t h e  Elk River Thrust .  The Greenhi l l s  Syncl ine  i s  s l i g h t l y  asym- 

met r i c  w i th  a w e s t  d ipping  axial  plane.  

It can be  t r a c e d  n o r t h e r l y  

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

i n  t h e  south  of t h e  Fording Syncl ine.  

sync l ine  p re se rves  an i n c r e a s i n g  th i ckness  of Kootenay s e c t i o n  t o  the 

nor th .  Fau l 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  t h e  sec- 

t i o n  and th i cken ing  of t h e  c o a l  seams. 

A l o o  n o r t h  plunge on t h e  

1 3  



Horseshoe Ridge - St ra t ig raphy  

The Kootenay Formation outcrops  a long  t h e  e n t i r e  l e n g t h  of 

Horseshoe Ridge, t h e  base  be ing  marked by t h e  prominent Moose Mountain 

Member sandstone. Below t h e  b a s a l  sandstone t h e  r e c e s s i v e  Fe rn ie  

s h a l e s  form t h e  lower s lope  and v a l l e y  t o  t h e  e a s t  of t h e  r i d g e  where 

they are i n  f a u l t  con tac t  w i th  Pa leozoic  l imestones.  Above, t h e  

Blairmore Formation and Elk Member have been eroded away l e a v i n g  

t h e  c o a l  measures exposed on t h e  e n t i r e  west face .  

Interbedded r e s i s t a n t  sandstones w i t h  r e c e s s i v e  s i l t s t o n e s ,  

s h a l e s  and c o a l  g ive  t h e  c o a l  measures a r ibbed  appearance. A s e c t i o n  

through t h e  measures from t h e  base  t o  t h e  upper #8 s e a m  c o r r e l a t e s  

very c l o s e l y  wi th  t h e  Line Creek type  s e c t i o n ,  except ing  t h a t  t h e  

lower seams are gene ra l ly  c l o s e r  t oge the r  and less def ined  on Horseshoe 

Ridge. (F igure  4 )  

#8, #9 ,  #lOA and # l O B  seams is 150 metres ,  2 5 . 6  metres of which i s  c o a l  

(17%) (F igure  5 ) .  Above t h e  #8 seam repea ted  f a u l t s  and f o l d s  have 

hindered c o r r e l a t i o n  wi th  Line Creek strata b u t  i n  t h e s e  upper c o a l  

measures fou r  seams greater than 1 metre t h i c k  were encountered wi th  

t h e i r  t h i ckness  and d i s t a n c e  above the #8 s e a m  be ing  h igh ly  i r r e g u l a r .  

The th ickness  of t h i s  lower s e c t i o n  con ta in ing  t h e  

The #10A s e a m  usua l ly  l i es  approximately 1 0  metres above 

t h e  b a s a l  sandstone wi th  s i l t s t o n e  and s h a l e  f i l l i n g  t h e  s e c t i o n  in- 

between. The s e a m  i s  o f t e n  s p l i t  by a carbonaceous s h a l e  and i t s  

14 



CORRELATION CHART A 

Horseshoe Xdge to Line Creek Ridge 
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th ickness  i s  q u i t e  v a r i a b l e ,  averaging 2.4 metres. The ove r ly ing  # l O B  

seam, sepa ra t ed  from t h e  #10A by a carbonaceous s h a l e  up t o  10 

metres t h i c k ,  i s  c o n s i s t e n t l y  t h i c k  averaging 7.2 metres and conta in ing  

a small  s h a l e  s p l i t  nea r  t h e  top. 

Fine sandstone,  s i l t s t o n e  and s h a l e  s e p a r a t e  t h e  119 seam 

from t h e  b a s a l  seams. 

averaging 7.0 metres  and o f t e n  con ta in ing  a small s h a l e  s p l i t  near  

t h e  top. 

This seam a l s o  remains c o n s i s t e n t l y  t h i c k ,  

Approximately 40 metres  of sandstone,  s i l t s t o n e  and s h a l e  

o v e r l i e  t h e  119 seam. 

sandstone and s i l t s t o n e  and con ta ins  a r i d g e  forming, f i n e  to medium 

grained sandstone u n i t  near  t h e  top.  

This s e c t i o n  i s  dominately in te rbedded  f i n e  

The 118 seam i s  s p l i t  i n t o  an upper and lower s e a m  wi th  up 

t o  10 metres of s h a l e / s i l t s t o n e  s e c t i o n  inbetween. 

c o n s i s t s  of s e v e r a l  small seams interbedded w i t h  s i l t  and s h a l e  (3.7 

metres c o a l  i n  10 metres) .  

and gene ra l ly  has  only  one small s h a l e  s p l i t .  

The lower /18 s e a m  

The upper 118 seam averages  5.3 metres 
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Horseshoe Ridge - S t r u c t u r e  

Horseshoe Ridge forms p a r t  of t h e  e a s t  l i m b  of t h e  Fording 

River Syncl ine and i s  cha rac t e r i zed  by complex f o l d i n g  and f a u l t i n g .  

General ly ,  t h e  r i d g e  i s  an asymmetric s y n c l i n e  s t r i k i n g  no r th ,  t h e  

west l i m b  nea r  v e r t i c a l  and t h e  e a s t  limb forming a l a r g e  dip-s lope 

cond i t ion  w i t h  coa l  b e a r i n g  strata dipping west 25 - 70'. 

east limb, which con ta ins  t h e  bulk  of t h e  c o a l  r e se rves ,  i s  cha rac t e r i zed  

by a series of w e s t  d ipping  high ang le  t h r u s t  f a u l t s  t r end ing  

gene ra l ly  N10 W and i n c r e a s i n g  i n  frequency t o  t h e  nor th .  These 

t h r u s t s  are s u b - p a r a l l e l  t o  t h e  bedding wi th  g r e a t e s t  occurrence 

along t h e  lower c o a l  measures r e s u l t i n g  i n  s e v e r a l  r e p e t i t i o n s  of t h e  

1/10 seams and b a s a l  sandstone. 

0 The 

0 

Along t h e  s y n c l i n a l  a x i s  and t o  t h e  w e s t  of it t h e  c o a l  

measures are complexly folded and f a u l t e d .  This  shea r  zone extends 

t h e  e n t i r e  l e n g t h  of t h e  p rope r ty  and w i t h i n  i t  t h e  upper c o a l  measures 

(above 118 seam) are h igh ly  deformed and d iscont inuous .  

18 



RESERVES AND MINEABILITY 

Explora t ion  t o  d a t e  de l inea ted  2 8  m i l l i o n  tonnes s u r f a c e  

mineable recoverable  r a w  c o a l  r e se rves  of probable  ca tegory  wi th  an 

average overburden r a t i o  of 6.8:l. 

Horseshoe Ridge c o a l  r e s e r v e s  were c a l c u l a t e d  from f o u r t e e n  

1:2 000 s c a l e ,  east-west geologic  c ross -sec t ions  spaced two hundred 

m e t r e s  a p a r t .  D r i l l  ho l e s  on t h e s e  s e c t i o n s  w e r e  p ro j ec t ed  a long  

s t r i k e  a maximum of one hundred metres. Coal reserves, us ing  a 

minimum s e a m  th i ckness  of 0.5 metre,  are based on t h e  fo l lowing  

assumptions and c a l c u l a t i o n s .  Due t o  s t e e p e r  d i p s  and g r e a t e r  f a u l t  

d e n s i t y ,  a h ighe r  mining l o s s  f a c t o r  and d i l u t i o n  f a c t o r  w e r e  used 

on t h e  no r the rn  r e s e r v e  area. 

1. Assumptions 

1.46 (und i lu t ed )  
2.60 

3 a )  I n  p l a c e  coa l  s e a m  d e n s i t y  ( t /m ) 
b) Waste d e n s i t y  ( t /m ) 
c)  Geologic l o s s  (GL) 10% (by vol . )  
d) Mining l o s s  (ML) 

North ( s e c t i o n  5534400 northward) 15% (by vo l . )  
South ( s e c t i o n  5534200 southward) 10% (by vol . )  

e )  Out of seam d i l u t i o n  (SD), North only 5% (by vo l . )  

3 

2 .  BCM ( i n s i t u )  - BCM ($M) - tonnes (ROM) 
(4 (b) ( C) 

a )  BCM ( i n s i t u )  - d i r e c t  measurement from plan imeter  
b) BCM (ROM) North = BCM ( i n s i t u )  x (1-ML) x (1-GL) x (SD by vol . )  

= BCM ( i n s i t u )  x (0.85 x 0.90 x 1.05 

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

c) d e n s i t y  d i l u t e d  c o a l  (1.46 x 0.95) + (2.60 x 0 .05 )  = 1.517 t,m 3 
1 

tonnes (ROM) = BCM (ROM) x d e n s i t y  d i l u t e d  c o a l  
= BCM (ROM) x 1.517 
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The proper ty  can be  d iv jded  i n t o  f i v e  r e s e r v e  a r e a s  based 

on mineab i l i t y  and topography, namely t h r e e  s p u r s  and two g u l l i e s  

j u t t i n g  westward from t h e  north-south t r e n d  of Horseshoe Ridge. (F igure  9) 

A surmnary of t h e  r e s e r v e s  i s  o u t l i n e d  i n  Table  2. 

The  South Spur a r e a  proves  t o  be  t h e  most promising w i t h  

over  15  m i l l i o n  raw tonnes a t  5 .90 : l .  An a l t e r n a t e  p i t  (50-100 met res  

h ighe r )  c u t s  r a w  tonnes  by one t h i r d  b u t  lowers  t h e  r a t i o  t o  5 .45: l .  

S i x  r o t a r y  d r i l l  h o l e s ,  t h r e e  diamond d r i l l  h o l e s  and f o u r  A d i t s  i n  

t h i s  a r e a  p rov ide  good c o n t r o l  on t h e  q u a n t i t y  and q u a l i t y  of t h e  

reserves .  Here t h e  c o a l  measures re ta in  a 55 d i p  o r  less around t h e  

# 8 ,  r 9 ,  and #10 seams where t h e  bu lk  of  t h e  r e s e r v e s  a r e  c a l c u l a t e d .  

Two f a u l t s  were mapped a long  t h e s e  seams b u t  t h e i r  e f f e c t  i s  favor-  

a b l e  i n  t h a t  t hey  t h i c k e n  and r e p e a t  t h e  seams. 

0 

This  a r e a  h a s  good p o t e n t i a l  f o r  c o n t a i n i n g  g r e a t e r  r e s e r v e s  

a t  a lower overburden r a t i o ,  s i n c e  a long  t h e  s y n c l i n a l  a x i s  t h i c k e n i n g  

of t h e  lower seams may have occurred .  I n  the s h e a r  zone w e s t  of t h e  

a x i s ,  r e s e r v e s  w e r e  c u t  by 50% due t o  poor  g e o l o g i c a l  c o n t r o l  and 

p o s s i b l e  mining l o s s e s .  This c a l c u l a t i o n  w a s  c o n s e r v a t i v e  and t h e  zone 

could con ta in  s i g n i f i c a n t l y  g r e a t e r  mineable  reserves. 

Con t ro l  i n  t h e  South Gulley and C e n t r a l  Spur  areas remains 

good w i t h  one diamond and f i v e  r o t a r y  d r i l l  h o l e s .  Reserves  are 

mainly from t h e  #8, #9,  and #10 seams where d i p s  have s teepened ,  

ranging  from 50 t o  70 , and more f r equen t  t h r u s t i n g  h a s  r epea ted  

the #8 seams and lower # l O A  seam. 

0 0 
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Table 2 

YESERVE SECTION DRILL PIT FLOOR XASTE ROCK R A W  TOSSES 
m h i m  H O L E  ELEVATION ( B M )  I 1000 COAL I 1000 

COMROL (%relS) 

5 5533600 2 1700 18.071 3.447 
SOUTH 5533400 4 1670 19.284 3,109 

2.124 55,437 ’:::;; 10.167 626 
SPUR 5533200 1 1650 

5533000 1 1640 
5532800 0 1630 2.603 609 
5532600 1 1620 985 252 

HORSESHOE R I D G E  RESERVES 

PIT PATIO 

5.24  
6.20 
A.98 

5.45 6.25 
4.27 
3.91 

TOTAL 

DELCIINC u(u 2 

190,806 27.787 6.67 

165.576 25,397 6.51 

N T E W A T E  hRu 5 
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The North Gully a r e a  has  no d r i l l  h o l e  c o n t r o l  b u t  outcrop 

information and p r o j e c t i o n s  sugges t  i t  t o  be  a poor prospec t .  Dips 

remain 60 o r  g r e a t e r  and a r e  o f t e n  s teepened by numerous t h r u s t  

f a u l t s  which have sheared t h e  b a s a l  seams and sandstone. 

0 

The North Spur area has  f a i r  c o n t r o l  w i t h  one diamond d r i l l  

ho le  and one r o t a r y  d r i l l  ho le .  Dips of t h e  c o a l  seams and b a s a l  

sandstone range between 60 - 70 and t h e  measures a r e  badly sheared 

by a predominence of t h r u s t  f a u l t s .  

0 0 

Seams #9 and #10B are probably amenable f o r  hydrau l i c  

underground mining i n  less s t e e p  and s t r u c t u r a l l y  l e s s  d i s tu rbed  

areas. Such r e sources  and those  which are s u r f a c e  mineable a t  h ighe r  

overburden r a t i o s  e x i s t  b u t  w e r e  n o t  considered a t  t h i s  s t age .  
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COAL QUALITY 

Analyses of d r i l l  ho le  and a d i t  samples (Table  3) i n d i c a t e  

t h e  Horseshoe Ridge c o a l  t o  be of low t o  medium v o l a t i l e  bituminous 

rank, low ( l e s s  t han  0.5%) i n  su lphur  and of good m e t a l l u r g i c a l  cha rac t e r .  

b w  c o a l  mined i s  expected t o  y i e l d  75% c l ean  c o a l  w i t h  a sh  conten t  

l e s s  than  10% and FSI over  5 1/2. 

p i t  mineable r e s e r v e s  i s  expected t o  be  unoxidized. 

Eighty-f ive percent  of  t h e  open 

Due t o  extraneous material picked up by reverse c i r c u l a t i o n  

d r i l l i n g  no emphasis w a s  placed on raw va lues  from r o t a r y  c o a l  samples. 

These samples were washed at  1.45 s . g .  and proximates  and FSI done 

on t h e  f l o a t  f r a c t i o n s .  Diamond d r i l l  c o a l  sample ana lyses  were 

determined on r a w ,  1 .4  s .g .  f l o a t s  and 1 .5  s . g .  f l o a t s .  Unoxidized 

c o a l  w a s  reached i n  t h r e e  of t h e  fou r  a d i t s  and bulk  samples from 

Adi t  #2 (#9  seam), Adit  #13 (#9  seam) and Adi t  #14 (#lo seam) w e r e  

s e n t  t o  t h e  Department of Energy, Mines and Resources i n  O t t a w a .  

Average c o a l  q u a l i t y  va lues  from t h e  t h r e e  sample sources  

f o r  t h e  #8, #9, and #lo seams are l i s t e d  i n  the fo l lowing  t a b l e .  
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T a b l e  3 

WEIGHTED AVERAGE ANALYSES 

SEAM {/ MOISTURE VOLITILES ASH FSI 
a.d.b. d.b. 

8 Upper  1 . 5  25.5 7.6 7 112 

8 Lower 1 . 2  24.6 9.5 6 112 

9 1.4 22.4 8.0 5.0 

10B 1 . 4  21.9 7.7 5.0 

IOA 1.2 21.9 1 0 . 5  6 112 

CNI d r i l l  holes @ 1.45 s . g .  

* SHELL d r i l l  holes 101, 1 0 2 ,  103 @ 1 .5  s . g .  

2 4  



RECOMMENDATIONS 

De ta i l ed  mapping of outcrops and t r enches ,  followed by a 

two phase d r i l l  program i s  recommended f o r  t h e  1979 f i e l d  season. 

Bul ldozer  t r enches  a long  e x i s t i n g  roads and hand t r enches  near  t h e  

r i d g e  top are requ i r ed  p r i o r  t o  f u r t h e r  d r i l l i n g  t o  i n c r e a s e  c o n t r o l  

f o r  proper  d r i l l  l o c a t i n g .  D e t a i l  mapping and c o r r e l a t i o n  of t h e  

numerous sands tone  outcrops  should preceed a f i rs t  phase d r i l l  program 

of 6 r o t a r y  h o l e s  t o t a l l i n g  1600 m e t r e s  (Table 4 ) .  

diamond d r i l l  program of 4 cored h o l e s  t o t a l l i n g  1100 metres  should 

fol low,  based on informat ion  gained from t h e  prev ious  ho le s .  

A second phase 

S ince  t h e  South Spur area con ta ins  t h e  bu lk  of t h e  c o a l  

r e se rves  a t  t h e  lowest  overburden r a t i o  i t  should  receive t h e  g r e a t e s t  

a t t e n t i o n .  Along t h e  s y n c l i n a l  a x i s  and i n  t h e  s h e a r  zone t o  t h e  

w e s t  i t  i s  l i k e l y  t h a t  th ickening  of t h e  seams has  occurred ,  subs t an t -  

i a l l y  i n c r e a s i n g  t h e  reserves. Conversely, if t h e  c o a l  i s  badly sheared 

t h e  mineable reserves w i l l  b e  lowered. Three h o l e s  t o t a l l i n g  750 

metres should be  d r i l l e d  i n  t h i s  a rea .  

The reserve areas t o  t h e  no r th ,  excep t ing  t h e  North Gully 

a rea ,  each r e q u i r e  one r o t a r y  d r i l l  hole.  Here, t h r e e  ho le s  t o t a l l i n g  

850 metres can be  l o c a t e d  on e x i s t i n g  roads  t o  intersect the upper 

#8 seam down t o  t h e  b a s a l  sandstone. The North Gully area should be 

t renched and mapped i n  d e t a i l  and poss ib ly  d r i l l e d  d u r i n g  t h e  second 

phase d r i l l  program. 
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T a b l e  4 

PROPOSED ROTARY DRILL HOLES 
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APPENDIX B 

DRILL HOLE SUMMARIES 
(15 D r i l l  Ho les )  



DRILL HOLE SUMMARY 

LOGS 

SEAM No: 

8 UPPER 

8 LOWER .- 
- 

- 
-9 

- - 
10B 

- 
10A - 

- 

HOLE NO. 51 

RUN 

TOP 

34.90 

55.78 

67.21 

174.80 

177.85 

204.98 

208.33 

222.50 

225.09 

LOCATION 5533524.79~; 661825.06~ 

ELEVATION 1947.5 M 

DRILL DATE March 19/1970 

HOLE DIRECTION VERTICAL 

OUTCgOP ATTITUDE ~20'~ 

WATER LEVEL 94.5 M 

GAMMA 

BASE 

43.28 

58.37 

70.41 

177.09 

187.76 

207.20 

217.93 

224.49 

226.71 

RAY, NEUTRON 

FSI 

8.0 

4.5 

4.5 

4.5 

5.0 

7.5 

Note: Specific Gravity for 
Coal Analys is  i s  1.45 



ti0 L E No. 

LOGS RUN ’ GAMMA RAY, NEUTRON 

SEAM No. TOP BASE APP. THICK 

8 UPPER1 41.76 48.31 6.55 - 
8 UPPER 121.46 124.51 3.05 

~ 126.13 127.92 1.79 

132.59 136.58 3.99 

8 LOWER 145.79 147.52 1 .73  

~ 151.94 154.08 2.14 

1 

- 

- 

DRILL HOLE SUMMARY 

5 2  

TRUE THICK 

3.47 

1.62 

0.95 

2.11 

0.92 

1.13 

MOISTURE 

1.8 E l.o 

1.40 

1.1 

1 .0  

VO LITILES 

25.6 

26.5 

26.8 

26.8 

26.3 

ASH 

- 

9.3 

7.4 

8.5 

10.6 

9.6 

FSI 

6.5 

8.0 

7.0 

7.0 

6.0 

Note: Specific Gravity for 
Coal Analysis is 1.45 



DRILL HOLE SUMMARY 

SEAM No. 

? [ 

? [ 
. .  

'loB c 
IoA [ 
10A 

HOLE No. 53 

TOP 

22.07 

112.93 

167.34 

183.18 

189.74 

200.68 

205.50 

214.43 

Note: S p e c i f i c  Gravity for 
Coal Analysis i s  1.45 



DRILL HOLE SUMMARY 

HOLE No. 54 

,OCATION 5533823.62 N; 661850.88 E 

ELEVATION 1852.9 M 

DRILLDATE I , March 31/1970 

HOLE DIRECTION VERTICAL 

OUTCROP ATTITUDE N03'E 

WATER LEVEL 80.0 M 

LOGS RUN &4"A RAY, NEUTRON 

Note: Specific Gravity for. 
Coal Analysis is 1.45 



DRILL HOLE SUMMARY 

LOGS RUN GAMMA 

SEAM NO. TOP BASE 

9 c 76.50 87.72 

10B 112.01 113.48 

114.91 123.29 
\ 

~ 

- - 

HOLE No. 55 

RAY, NEUTRON 

APP. THICK TRUE THICK MOISTURE VOLlTlLES ASH FSI 

11.22 8.21 1.2 21.9 8.3 4.5 

1.47 1.04 

8.38 5.93 
0.7 22.6 8.0 5.0 

- 
Note: Specific Gravity (or 



DRILL HOLE SUMMARY 

HOLE No. 56 

LOCATION 5533340.32 N; 661832.12 E 

ELEVATION 1936.3 M 

DRILL DATE Apri l  15/1970 

HOLE DIRECTION VERTICAL 

OUTCROP ATTITUDE ~ 2 0 ~ ~  

WATER LEVEL 33.5 M 

LOGS RUN GAMMA RAY, NEUTRON 

Note: S p e c i f i c  Gravity for 
Coal A n a l y s i s  is  1 . 4 5  



DRILL HOLE SUMMARY 

HOLE No. 57 

LOCATION 5533192.21 N; 661532.88 E 

ELEVATION 1789.2 M 

DRILL DATE May 1811970 

HOLE DIRECTION VERTICAL 

OUTCROP ATTITUDE N300E 

WATER LEVEL 

LOGS RUN GAMMA RAY, NEUTRON 

NIL 

Note: Specific Gravity for 
Coal Analysis is 1.45 



DRILL HOLE SUMMARY 

HOLE No. 58 

LLJCATION 5533401.46 N; 661346.23 E 

ELEVATION 1804.4 M 

DRILL DATE May 311910 

HOLE DIRECTION VERTICAL 

OUTCROP AITITUDE N~O'E 

WATER LEVEL 58.D M 

LOGS RUN GAMMA RAY, NEUTRON 

Note: Specific Gravity for 
Coal Analysis is 1.45 



DRILL HOLE SUMMARY 

HOLE No. 59 

LOCATION 5533695.70N; 661551.28 E 

ELEVATION 1853.5 M 

DRILL DATE May 1111970 

HOLE DIRECTION V E R T I C A L  

OUTCROP ATTITUDE N~O'E  

WATER LEVEL 95.0 M 

LOGS RUN GAMMA RAY,  NEUTRON 



DRILL HOLE SUMMARY 

HOLE NO. 65 

c 

L A A T I O N  5532663.47 N; 661365.21 E 

ELEVATION 1727.8 M 

DRILL DATE June 16/1970 

HOLE DIRECTION VERTICAL 

OUTCROP ~n ITUD E ~ 2 0 ' ~  

1- MER LEVEL 41.0 M ' 

LOGS RUN GAMMA RAY. NEUTRON 

Note: Specific Gravity for 
Coal Analysis is 1.45 



DRILL HOLE SUMMARY 

HOLE No. 66 

LOCATION 5mO88.38 N; 661857.38 E 

ELEVATION 

DRILL DATE 

1869.3 M 

July 1711970 

HOLE DIRECTION VERTICAL 

OUTCROP ATTITUDE ~ 0 5 ~ ~  

WATER LEVEL NIL 

Note: Specific Gravity for 
Coal Analysis is 1.45 



DRILL HOLE SUMMARY 

SEAM No. 

5? c 
6? t: 

c - 
8 UPPER 

a LOER 

9 

10B 
- 

L 

10A [ 

- 

HOLE No. b7 

TOP 

9.60 

50.29 

76.35 

141.34 

143.71 

174.71 

278.07 

307.54 

310.44 

324.46 

LOCATION 5533393.84 N; 661646.31 E 

EL EVATION 1925.3 M 

DRILL DATE June 1711970 

HOLE DIRECTION VERTICAL 

OUTCROP ATTITUDE N300E 

WATER LEVEL 107.0 M 

LOGS RUN GAMMA RAY, NEUTRON 

ASH 

7.6 

7.5 

12.0 

8.5 

7.2 

6.7 

6.0 

Note: Specific Gravity 
Coal Analysis i's 1.45 



DRILL HOLE SUMMARY 

101 HOLE No. 

-3CATION 5533018.1 N; 661474.5 E 

ELEVATION 1716.3 M 

DRILL DATE Sept. 10/1978 

HOLE DIRECTION 22' 06'/55' 30' 

OUTCROP ATTITUDE 

WATER LEVEL ground l e v e l  

LOGS RUN GAMMA RAY, DENSITY LOGS (LSD & BRD), CALIPER, NEUTRON 

Note: S p e c i f i c  Gravity for 
Coal Analysis  i s  1 .50  



DRILL HOLE SUMMARY 

HOLE No. 102 

LOCATION 5534194.5 N; 661942.5 E 

ELEVATION 1951.9 M 

DRILL DATE Sept. 13/1978 

HOLE DIRECTION 083' 43~/57O 12' 

OUTCROP ATTITUDE STRIKE 355' 

WATER LEVEL 24.0 M 

DIP 58'~ 

Coal Analysis is 1.50 



DRILL HOLE SUMMARY 

HOLE No. 103 

,dCATION 5534995.1 N; 661923.7 E 

ELEVATION 1989.4M 

DRILL DATE Sept. 1811978 

HOLE DIRECTION N44'E;-Dip 56 From Horz. 

OUTCROP ATTITUDE 

WATER LEVEL 28.0 m 

LOGS RUN 

0 

GAMMA RAY, DENSITY LOGS (LSD 6 BRD),  CALIPER, NEUTRON 

Note: Specific Gravity f o r  
Coal Analysis is 1.50 



APPENDIX D 

COAL SEAM THICKNESS SUMMARY 



SEAM THICKNESS (meters) 

-. 

! 
58 : 67 : 56 

. . .. _. . . .  

I SEAM # I  53 103 j 52 ! 

- . 
I 

. . 

8 
UPPER 

57 
! i I ; 

I 
I 
! 

4.10 4.22 4.47 5.39 10.06 4.37 

1011 65 j AVERAGE 

! 

7.52 2.06 i 5.27 
! I 

! i 
i 

! I 

! 
! 

2.05 4.10 2.58 1.88 3.72 2.35 8.33 4.42! 3.67 8 
LOWER 

9 8.81 ! 6.74 4.86 7.51 7.68 10.38 8.09 ~ 8.21 6.80 4.81; 4.07 ~ 7.01 

10B 7.48 , 5.11 6.40 7.75 7.44 8.46 : 7.26 6.97 10.14 6.41; 6.11 7.23 I 



, 

APPENDIX I 

Reports on Geodetic Survey 

Survey Control for Crows Nest Resources Limited 
Fernie - Sparwood, B.C. 

Photogrammetric Mapping Project (1978) 
Fernie - Spawood Area, S . E .  B . C .  

T i t le  Page, Table of Contents, Cost Allocations and Reference Only 



REPORTS ON GEODETIC SURVEY 

WORK DONE FROM JUNE 2), 1978 TO JANUARY 31, 1979 

SURVEY CONTROL FOR CROWS NEST RESOURCES LIMITED 

FERNIE - SPARWOOD, BRITISH COLUMBIA 

PHOTOGRAMMETRIC MAPPING PROJECT (1978) 

FERNIE - SPARWOOD AREA - S.E.  BRITISH COLUMBIA 

+ 
COVERING ALL COAL LAND I N  S .E .  BRITISH COLUMBIA 

HELD BY SHELL CANADA RESOURCES LIMITED 

OPERATED BY CROWS NEST RESOURCES LIMITED s 

MORRISSN FREEHOLD 

B.C. COAL LICENCES 

264 TO 313 INCL., 365 TO 373 INCL., 408, 412 TO 414 INCL. 

490 TO 495 INCL.,  588 TO 601, 1299 - 1302 I N C L . ,  4080 TO 4089 INCL- ,  4090, 4092 
.. 

KOOTENAY M D  DISTRICT, B.C. 

NTS 826 AND 825 

LAT. 49O 05; TO 50° 10' N, LONG. 114O 30' TO ll5O 10' W 

BY 
S W L  CANADA RESOURCES LIMITED - SURVEYING DEPARTMENT 

GENE= SURVEY CONTRACTOR 

NORTHWEST SURVEY CORPORATION (YUKON) LIMITED 
SUBCONTRACTOR ON PHOTOGRAMMETRIC MAPPING 

1979-04-26 



CROWS NEST RESOURCES LIMITED - EXPLORATION 
SHELL CANADA RESOURCES LIMITED - SURVEYING 

GROUND CONTROL SURVEY AND PHOTOGRAMMETRIC MAPPING 
SOUTHEASTERN BRITISH COLUMBIA 

DISTRIBUTION OF AFE 24670: UNDIVIDED COSTS 

ON THE BASIS OF HOLDING ACREAGES 
TO PROJECTS AND GROUPS OF L ~ C E N C E S  

*HOLDINGS/PROJECTS AFE ACREAGE 

NORTH BLOCK=GROUP "NA" 4853A 7,840 

CENTRAL BLOCK NORTH 48515 10,264 

HORESESHOE RIDGE 48513 6,532 

LINE CREEK J . V .  4851D 1 ,854  

(Cen t ra l  Block T o t a l )  
(Group "CA") 
(Group "CB") 
(Group "CS") 

CROWN MOUNTAIN TOTAL 48512 6,317 

(Group 631) 
(Group #32) 

CORBIN=GROUP 66 48519 1 ,760  

(Coal Mountain) 
(Tent Mountain) 

MORRISSEY FREEHOLD 4851U 43,200 

LODGEPOLE-GROW 8104 4851s 3,345 

LILLYBURT 485lR 6,122 

HARVEY CREEK TOTAL 4851T 7,307 

(Remainder) 4,315 

CABIN CREEK=Group 6106 4851V 3,200 

(Group d l05  Renewal) 2,992 

TOTAL 24670 97,741 

= 39,556ha 
* A l l  B.C. C o a l  Licences excep t  Morrissey Freehold  

1979-01-31 F. Martonhegyi D. Poulsom 
E x p l o r a t i o n  Surveying  

4: 
8.0 

10.5 

6.7 

1.9 

(19.4) 
( 6.2) 
( 8.6) 
( 4.6) 

6.. 5 

( 3.2) 
( 3.3) 

1.8 

( 0.7) 
( 1.1) 

44.1 

3.4 

6.3 

7.5 
( 3-11 
( 4.4) 

3.3 

$ COSTS 

29,440 

38,640 

24,656 

6,992 

(71,392) 
(22,816) 
(31,648) 
(16,928) 

23,920 

(11,776) 
(12,144) 

6,629 

( 2,578) 
( 4,051) 

162,288 

12,512 

23,184 

27,600 
11,408 
16,192 

12,144 

368,000 

S3.77lac1-e 
$9.30/ha 

H. Hofer 
Finance Analyst 

J. J. Crabb 
Manager - Explo ra t ion  



L 

REFERBNCE 

\ 
THESE REPORTS COVER I N  ONE UNIT ALL B.C. COAL LICENCES I N  SOUTH- 
EASTERN BRITISH COLUMBIA 

HELD BY SHELL CANADA RESOURCES LIMITED 
OPERATED BY CROWS NEST RESOURCES LIMITED 

TWO SETS WERE FILED WITH 

ADMINISTRATOR FOR COAL 
MINISTRY OF ENERGY, MINES & PETROLEUM RESOURCES 
GOVERNMENT OF BRITISH COLUMBIA 
VICTORIA, B.C. 

ON APRIL 30, 1979, TO WHOM FURTHER COPIES WILL BE SWPLIED AT 
REQUEST. 

CROWS NEST RESOURCES LIMITED 



APPENDIX J 

Location Surveys 
Horseshoe Ridge - Sparwood Area - S.E. B . C .  



I N T E R - O F F I C E  C O R R E S P O N D E N C E  

Date APRIL 24, 1979 

To CROWSNEST RESOURCES LIMITED ( C N R L )  

From SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

Subject LOCATION SURVEYS 
HORSESHOE BLOCK - SPARWOOD A R E A ,  S.E. BRITISH COLUMBIA 
DRILL HOLE: HSR 101 

HSR 102 
HSR 103 

Two CNI Stat ions (56 & T7) on Horseshoe Ridge (Stat ions SCRL 103 & 
104 respect ively)  were found and occupied by Doppler S a t e l l i t e  as 
par t  o f  the photo mapping and control network. They were t i e d  by 
Doppler S a t e l l i t e  t o  Geodetic Control Stat ion ‘Eorthwest’ w i t h  2nd 
order accuracy. 
s t a t ions  Northwest and Tornado and held fixed as the datum f o r  the 
surveying of the above d r i l l  locations.  

Conventional survey methods u s i n g  1”  theodol i te  and e lec t ronic  
distance measuring equipment were used t o  obtain co-ordinates and 
elevations f o r  these d r i l l  locations.  

Calculations were done in the U.T.M. system with distances and bearings 
converted t o  plane and r e su l t s  were reported t o  CNRL in  tabular  form 
f o r  p lo t t i ng ,  a copy of which i s  enclosed. 

The t o t a l  cos t  of the work was $6437 

Stat ion 104 was positioned by closed traverse between 

D . C .  Poulsom 

BKbp 

Attachment : 



i 

FORSESHOE RIDGE D R I L L  HOLES 

REFERENCED TO 117' WEST LONG 

D R I L L  HOLE NORTHINGS EASTINGS ELEVATION(m) ' 

HSR 101 553301 8.1 661474.5 1716.3 
HSR 102 55341 94.5 661 942.50. 1951.9 
HSR 103 (Approx) 5534995.1 661 923.7 1989.4 

D R I L L  HOLE 

HSR 10% 
HSR 1024 

CONTROL STATIONS 

NAME NORTH1 NG 

104 (Doppler) 5532740.96 
NORTHWEST . 55391 95.22 

(DOPPLER) 

104 (TRAVERSE) 5532740.96 

AZIMUTH 

83'43' 
122'06' 

SLOPE 

57'12' 
55'30' 

EASTING ELEVATIONS (m) 

662007.42 2020.8 
645450.24 2415.5 

662007.42 2020.8 



I S H E L L  C A N A D A  R E S O U R C E S  L I M I T E D  LEGEND I 
FORM AT1 ON 

FOLDS FA U LTS 
SOURCE CONTACTS 

DATA 

8*- 
4’ C.N.I. x x  f c  ** 

x x  /s v /. 
G.S.C. x x  f q  

.a*‘* 

SHELL 

B.C.D.M.R. f // 1 

4 STRIKE & DIP 

/NORMAL FAULT / r( THRUST FAULT 

K b -  BLAIRMORE . 

Jk - KOOTENAY 

COAL DEVELOPMENT 

GEOLOGY COMPILATION F / c ; u e  6 
MAP 

CENTRAL BLOCK 
,I 

-LINE CR. 
-HORSESHOE RIDGE 
-EWIN PASS 

CROWN MTN. (NORTH) I 
Jf - FERI NIE 

NTS. 82G/15 
AUTHOR: HANNAH McCULlOUGH COLE I SCALE: 1 ~ 5 0  000  ORA AWING NO.: vc-17c 

ENCLOSURE No.: REVISED: DATE: Sapt. 1977 
To Accom~anv 



APPENDIX F 

COST STATEMENT 



. ./ 

FOR DEPARTblEXTAL USE ONLY A l l  Licences were issued i n  1975 

Approrrd uniform ddr.-- --I 

Rcrordinz FCC: 55 for c l c b  liccncc in thc group. - 
2’L147~lWl , 



DEPARTMENT OF MINES AND PETROLEUM RESOURCES 

Coal Act (Scc. 19) 

APPLICATION TO EXTEND TERM OF. LICENCE 

- Valid Fh4C NO. I71 924 

23s 24 c .  300,30\ ,3.0Ll hcrcby apply to the Mmislcr to cxtcnd thc tcrm of Coal Liccnccs No(s)..--l-.. L.- 

3-3 3 7 0 i E I C U T  L \ C € d C -  CaoCRluC A r r U o x n - r & ~ y  4,kgO A m $  O K  \g?-=3 V 4 .  
__A. __ 
for a fiJnbcr pcricd of ODC ycar. 

-to FE6tXUAQY \ ,  rq78 2. I have performed, or caused lo bc performed, during thc pcriod __ 
J 4 L ) U 6 R Y  30 _ _ ~ ,  1 9 - 3 ,  work to chc valuc of at least 5 \39,853 ---- 

on thc location of coal liccnccs as follows: 

C A E G O R Y  OF WORK 

Geological mapping - - - 
SUIVCYS: Gcopbysical - - 

Gcocbcmid - - 
Other - - - - 

Road C O I I S ~ C ~ ~ O U  - - _ -  
Surface work - - - - 
Undcrground work - . - - 
DfiUbg - - - - - 
Lo&g, sampling, and rating 

Rtdamation - - - . - 
Otbcrwork(spcdfy) - - 

- !lL95, 296 

! 
I 
I 

i b.0. 5. I wish 10 apply 5 of this value of work to daim a refund of cash in licu of work in 
the amount of 5 which was paid to cxtcnd Ihc tcrm of Coal Llccncc(s) No(s). 

to , 19-. M;at?p Rcccipt No 

for prior p a p c a t  of cash in licu of work ir arrachcd for adjustmat. 
. _. 



lo s2-3- U P G W D \ d C  % ROAD CONSTRUCTION Yes No 0 Cost5 I-. __ 
t - t ~ l ~ - I - E U  

Len@: On Liccnces Acccss (off licences)-- 

OtbCI 

I 



VALUATION OF WORK: COST STkTEhlENT 
(SCC. 21, B.C. Rcg. 436/75) 

Ox-rROrEnTY COSTS: For pcriod from FEQQOAQY \,\978 to JAIJUAR~ 30 

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

19_?.4 

h v a n i r  N m k  hvcm.ie A r u r i r  ).rumba 
Of F.mp1C.y~. E.U of D.I. h m O v O l  

4 4 \zS/r\AU OhV xa s \o 0 0 0  ______ \..-..---- Prolasional and technical _-__- - 
hfachinc operators and support _ _ _ . ~ _ _  -- - 
Miners --- 

\o 0 0 0  Total operator's -1s $--A- 
2. CONTRACTORS AND CONSULTANTS: 

Total conbactor and consultant costs 

6 , S S O  Totals, samplings. analysis, and taring f 

6. SUPPLIES AND MATERIALS COSIS: - 



. 
Air support dclailr: 

(Sccc. 28 and 19, B.C. Reg. 436/75) 

. 

Total supporting costs 5 U . Q .  





277 - 260 ... . I 

t Appmrrd uniform drlc __ 
Recordin: FCC: S5 lor  cacb lirrncc in thc group. . 

>\l*7Nl*S 

\ .~ . .  
............................... _ .... ... 

I 
___ : I  278 260 

._ 279 260 

..__.__......-.._I--------- 280 I 260 __ 

. ............ I 
I 

................. .. .. _ __ 

................ 

__ 

._ 



I 

i 
New, Pre l iminar i ly  c a l l e d  "(B" 

..I m..-,*w 
(*CP-O,...SI*u.A..M 

DEPARTMENT' OF. MlNES AND PETROLEUM RESOURCES 

Coal Act (Scc. 19) 

.. APPLlCA'LTIBEd YO EXTEND TERM OF LICENCE ~. ~ 

1. ~ , _ G o l d a n - & S & a r l Z  agent for She U... Cana.da_ResQurs~i.Lrd 
(NMI) (Nl.rnd 

_ E n _ B a x - l o D .  ~ fl.BoxlQQ_..- __-._ 

Calgary, Alberta T2P ZH5 -_ (Address) ( A d d r N )  

CaQ2zYL&berta-zc%L~-~ 
Valid Fh4C NO.--%?~ 

hcrcby apply to t h e  Minister to extend the term of Coal Licences No(s).2-72. 278. 2&28&-23JL285, 
290, 292, 297. 299. 304, 368. 269. 373, 14 licences covering approximately 8420 
for a funher.pcriod of one ycar. acres = 3413 Hectares 

2. I have pcrformcd, or caused to be pcrformcd, during the pcriod.-February 1, 1978 --to 

J A I L I J a l - Q O  19%. work to the value of at least S 2 9 4 :  973 - 
on the location of coal licences as follows: 

CATEGORY OF WORK 

Geological mapping - - - 
Survcys: Geophysical - - . 

Geochemical - - 
Other - - - - 

Road construction - - - 
Surface work - - - - 
Underground work - . -  - 
Drilling - - - - - 
Lo&g, sampling, and tcsting . 

Redamation - - - - 
Other work (specify) - 

I 
I 

U-cs No(,). Appordond C a t  

a l l  14 licences above $ 32.750 

NONE--- NIL 

NONE - 
a l l  14 licences above $ 41.978 

297 upm- adinp. 6 maintenence $ 13.870 

277,278,279,280 $ 4,140 

NQNE 
I 

NIL ~ 

297 $ 94.490 ~ 

297 -- . $ 900 

297 $ 46.645 

297 $ 60,200 

3. I wLh lo apply S 203,285 of this value of work on Coal Liccote(r)* 277,278,2 79.280, 
284.285.290.292.297.299.304.368,~69.373: apulication filed concurrentlv t o  molrp 
these fourteen licences into one new group 

4. I wisb to pay cash in lieu of work in the amount of f 

No(s). 
I .A. on Coal Liccnce(s) 

.A. 5. I wish to apply f 

the amount of 5 

of this vduc of work to daim a refund of cash in lieu of work in 

which was paid to u tcnd  rhc term of Coal Liccncc(s) No(s).- 

fmm 

to ,19-. Mining R m i p t  No. 

for prior payment of cash in lieu of work i r  unochcd for adjustment 

6. n e  work pcrfonncd on the loetion(s) is dctailcd in the anached report e n u r l c d _ G e o d e Z ~ u I d - c O n t r o l  
Survey and P h o t o g T m t r i c  Mqping-Central Block ,  Kootenay Land Distrct, B.C.; Coal 

District, B.C.-Exploratian and Geological E v a l u a t i o n  
preparation and w i l l  be submitted in 90 days. 

.*&h IO-- ngb. nhd m mPP=nbm rwca.-blaJmd 10- 

, f ) -  L E m d  - 
- I x L m Q m l a y  

J-J+==-~G l - e c r -  -. . - w L L  
Geoloyis&evaluation: - z L E w  

-1wg---e1---30 cn-) 
L a n h  - SCRL 

(R)IIMlTDBESMLmrrDMDU?UC*TE) . 
-~ 
FOR DEF'ARThENTN USE ONLY 

Valw ol work rrpMcd I Value of work applied on liancea f 
Value or credit rcrruinini S- Vdut ol rrorL appmvcd s - 



SURFACE WORK YCS NO Cost $ 4.140 
La*& LkuluNumbcr(s) 

Trenching i n  m 277 - 
scam tracing 2MLLn 
cmsscuning - --__ 

278. 279. 280 

Other - 
UNDERGROUND WORK N O M  Cost$= 

Test adits: Number - Average lcogtb Total footage 

Other worhings: Area - Total footage 

DRILLING Ycsm N o 0  Cost$--%&(L--- 
Hole S k  Numbcr ol H o b  TOW F r n t n s  

Core: Diamond Wirdine 0 - MQ----.-- - 4 2 3 6  ft=895m 

Rotary: Conventional 0 
Rcvcrsc circulation 0 

other - _- 
c~~~~~~ Tonto m i l l i n g  m e r e  tore stord Fernie, B-C- - 
LOGGING, SAMPLING, AND TESTING (check) Ycs No c] Cost f 46,645 

Lithology: Drill samples 0 Con sampla Bulk samples 

Logs: Gamma-Neutron Dcnsity Othcr 

Testing: Pror analysis FSI Washability D 
Carbonization /-J Petrogaphic 0 Plasticity 0 Other 0 

RImRTS: 

Rcdamau'oo work (Permit No-) Detail of work* Seedine and f irt i l izk!? hill 
S i t e s . &  roads. erosion control tm&hiTlp 

1979 
~ . . .. 

costs. 900 - - .  

OPERAnONs: 
Work was rupavirca by Ted H ~ G &  Posirion Geolofist -- 
Is thii pc& a registered or lkascd Professional Engineer in Britisb Columbia? No Q 
NOTE-Whcrc Ihc licensee intends lo  ' M o m ,  during Ihe extended term of his licence. work not set 

out in the plan of operations filed under section IS ( 2 )  (c ) ,  a suppluoeard plan.of operations is to be 
attached. 

Yes 0 

u d.mLIOI d tm 1 m . k n u  rrpon s1.r dnda d RWX Mm~UI-tia. 



c 

VALUATION OF WORK: COST STATEMENT 
(SCC. 27, B.C. Rcg. 436/75) 

OS-PROPERTY COSTS: For period from --.&!Z3!3.W...!2,1szs&%.8 

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

t0.&2-!%U~& -.--, 19?!- 

Aver i re  N w n k  A r r n s e  Avrr.#c Nvrnbcr 
Of Emp1ojm R.tr of D.I. AmOUat 

Professional and lcchnical .fi $12L/_man-~.-_5L - 3 3 , 1 -  
Machine opcrarors and support -&- - - 
Mincrs N O N E -  ____ - 
Other NIL&--- 

Total operator's costs. 
2. CONTRACTORS AND, CONSULTANTS: 

NvnC S C W h  Con-EI Amount 

SCRL - SUrY q L Q q . L  Genrtetir G-by m a - . - -  
(including subcontractor Photogrammetric Happing 
?4E&WL5-1-' m m m m r 5 m m E y -  

Tonto Dri,L!&g - IliammhllriUinv -- 64 Tnn 
Drain Brothers Construzion Earth hloving (bkldozer etc) $ 11:420 

Tllnkin g-- e m - 7  ii 4su 
Gallant Truckin! Water SwDlv Itruck) $ 2;UO 
A.C.M. Geol. Consultants Geol. comultant 
BGR Drilling Drilling Supervisofi ' . -:. - .  

Jamieson Geol. Consultants . . Bulldozer S ervison $ 630 

- 

A -  -. 

I ?$!! 
- -:. (,-a&&MmR & - , m m  COSTS 

. .  

$133, e78 
___ 

N-A.3 EQUIRIENT AND INSTRLMXE USED: Owned 

Rented -- Amount' 

- NIL 

Total equipment and instrument rentals $-- 

4. FIELD CAMP COSTS: ' Im-t 

Food 5 .  $16 p eunan:day $8-- 
9.648 Accommodation -536 man-&=. 

Fud 2.060 

OlhCX Miscellaneous (Conmum 'cation. Power Plan,Trailer) 2,400 

$ 18 Der man-day 

Total field camp costs SJ2 ,680 

5. SAMPLING. ANALYSIS, AND TESTING: 
ssrb PdOrmcdby  *ma=t 

W j  ~ . -1  i np 1 0 oninrr RPR T n d i i - z t r i ~ q  - 
r e n t P r h n i - u  -Gal+r Ac-tPq A n . 7 n n  

Ana4jq f"1 IAh 7 , 4 4 0  

Totals, samplings, analysis, and testing S L  

6. SLIPPLIES AND MATERIALS COSTS: 
*p*uo( 

Proms Npplis - 
-ring and maintenance supplia hlnn 
Of6a md technical supplia 2.350 
Otbcr mpplis and matcrialr 

Total, supplia and materials $ 8 , 4 5 0  



Air suppon details: 
Amral l  Type OW"*, l3.n.r 

Supporting Cost Statements Attached 

t . 
! .  

Total supporting mso $2; 
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APPENDIX G 

DOWNHOLE GEOPHYSICAI. LOGS 
1978 Drill H o l e s  101, 102, 103 



APPENDIX H 

GRAPHIC LOGS 
(DH 101, 102, 103 and Sections #1 - #9)  
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