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SUMMARY 

The Line Creek Ridge coal property includes: 

an open pit area on the south where exploration is completed for final 

mine planning, and 

a northern part with large underground potential which has been little 

explored. 

The property is located in the Crows Nest Pass area of the Rocky Mountains in 

southeastern British Columbia about 1150 kilometres east of Vancouver and 25 

kilometres northeast of Sparwood at approximately latitude 4 9  

longitude 114' 46'W. 

are held by Shell Canada Resources Ltd. and operated by Crows Nest Resources 

Ltd. (CNRL). It is the most intensively studied portion of the Shell-CNRL 

Central Block licences where exploration has indicated several other areas 

which may be suitable for coal development, both surface and underground. 

0 57" and 

It covers 750 hectares of B. C. coal licences which 

The planned mine site is 9.5 kilometres from CNRL'S proposed coal preparation 

plant and the nearest railway point (Canadian Pacific). 

Up to 550 metres of coal-bearing Kootenay Formation of Upper Jurassic - Lower 

Cretaceous age are preserved in a dip-slope situation on Line Creek Ridge near 

the south end of the Upper Elk Coalfield. These strata include coal of up to 

55 metres aggregate thickness in 7 seams thicker than 2.8 metres. Coal from 

equivalent horizons is being mined at the Kaiser Resources and Fording Coal 

operations to the south and north respectively. 

The north-plunging Fording Syncline is the main structural element in the 

vicinity of Line Creek Ridge. The Ridge is largely underlain by the west 

limb of the Fording Syncline, the consistent dip and curvature of which is 

locally disturbed by small magnitude folds and thrust faults. At lower 
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elevations the eastern slope of the Ridge overlies the axis of the Syncline 

as well as the west-dipping east limb and the Fording Thrust Zone. Drag- 

folding along this major thrust zone has resulted in local thickening of 

coal seams and in.ter-seam strata. Dips flatten out towards the synclinal 

axis both on the south and north end of Line Creek Ridge. Bedding atti- 

tudes on the east-dipping west limb range from 10 - 45' in the pit area 

and up to vertical and overturned north of the pit area. 

0 

Exploration was concentrated on the surface mineable area on the south 

portion of Line Creek Ridge. The work included geological field mapping, 

16,320 metres drilling in 82 holes, 1314 metres drivage in 12 adits, and 

8 test pits. Road cuts also exposed the coal seams at numerous places. 

This work delineated the following coal reserves in the pit area: 

METALLURGICAL THERUL TOTAL 

In-Situ Coal 30804 10579 41383 
3 (x 10 Tonnes) 

Run-Of-Mine Coal 27982 9579 37471 
3 (x 10 Tonnes) 

Product (Clean) Coal 19917 8789 28706 
3 (x 10 Tonnes) 

Total Waste - 
3 (x 10 Bank Cubic Netres) 

- 150162 

a Run-of-Mine coal reserves have an average overburden ratio of 4.01 

bank cubic metres of total waste per tonne of ROM coal. 

Ninety percent of the reserves are in the four lower seams (seams 

#8, #9, #10B, and #10A - aggregate thickness approximately 26 m). 
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The product metallurgical coal has about 9 .5% ash, low sulphur (0.5%) 

and low to medium volatile content (19.5 - 22.5%, dry basis). 

The run-of-mine thermal coal has a Free Swelling Index of 3.5 or 

lower, a n d ~ a  Heat Value of 6400 KCal/Kg at 23% raw ash (or 7600 

KCal/KG when washed to 12% ash). 

The proposed open pit is a maximum 1 3 0 0  metres wide and maximum 1650 metres 

long along the strike of the strata. Based on geotechnical surveys, tests 

and studies done by Golder Associates, the tentative pit perimeters are as 

follows: 

on the south and west a natural footwall on top of the Kootenay 

Formation Moose Mountain Member; a massive to thick bedded sandstone 

immediately underlying the lower most #10A coal seam. It is pro- 

posed that the weathered zone be benched to 37' and the non-weathered 

sandstone be bolted and meshed at its natural bedding angle. 

a highwall on the north, nearly perpendicular to the strike of strata 

and other structures, with a 4 1 . 5  angle on the weathered zone and a 

48.5 

0 

0 angle on the non-weathered wall. 

0 an east wall with an overall slope angle of 38.5 . 
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OBJECTIVES 

The i n t e n t  of  t h e  L i n e  Creek Ridge G e o l o g i c a l  Report  i s  t o  compile ,  

a n a l y z e  and s y n t h e s i z e  a l l  g e o l o g i c a l  i n f o r m a t i o n  from t h e  1978 e x p l o r a t i o n  

program and a l l  p r e v i o u s  programs. The p r e s e n t a t i o n  of g e o l o g i c a l  i n f o r -  

ma t ion  i s  i n  a form r e a d i l y  u s e a b l e  by t h e  CNRL e n g i n e e r i n g  s t a f f  f o r  t h e i r  

f i n a l  mine p l a n n i n g .  The a v a i l a b l e  g e o l o g i c a l  d a t a  i s  p rov ided  as back-up 

d a t a  and p r o o f s  f o r  marke t ing  purposes .  

The L i n e  Creek Ridge P r o p e r t y  i s  c o n s i d e r e d  t o  be  as d e s c r i b e d  i n  t h e  

J o i n t  Ven tu re  Agreement w i t h  M i t s u i  d a t e d  August 29, 1978 ( F i g u r e  2 ) .  
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LOCATION 

Crows Nest Resources  Ltd.  i s  t h e  o p e r a t o r  on 7 , 5 4 7  ha of l a n d ,  

c u r r e n t l y  under  Crown Coal L i c e n s e  t o  S h e l l  Canada Resources  Ltd.  i n  

t h e  L ine  Creek area of t h e  Upper Elk Coal F i e l d .  Of t h i s  t o t a l ,  i n  

e x c e s s  o f  4,452 h a  are u n d e r l a i n  by t h e  Kootenay Formation c o a l -  

b e a r i n g  sequence. 

0 The Line Creek Ridge P r o j e c t  area i s  c e n t e r e d  a t  l a t i t u d e  49 

57"  and l o n g i t u d e  114' 46 'W,  25 km n o r t h e a s t  of  Sparwood, B r i t i s h  

Columbia i n  t h e  Upper E lk  Coal F i e l d .  It i s  w i t h i n  9 .5  km of t h e  

Canadian P a c i f i c  R a i l r o a d  l i n e  i n  t h e  Elk Va l l ey .  ( F i g u r e s  1 & 2 )  

The l i c e n s e s  l i e  abou t  midway between two major o p e r a t i n g  metal- 

l u r g i c a l  coking c o a l  p r o p e r t i e s ,  t h e  Kaiser Resources  Harmer Ridge 

1 6  km t o  t h e  s o u t h  and t h e  Fording R ive r  C o a l ' s  open p i t  o p e r a t i o n s  

t o  t h e  n o r t h .  

V e h i c u l a r  a c c e s s  i n t o  t h e  a r e a  i s  v i a  an a l l - w e a t h e r ,  g r a v e l  

base  road p r e s e n t l y  used by C N I  l o g g i n g  o p e r a t i o n s  i n  t h e  area. 

The Central Block area c o n s i s t s  of  several e x p l o r e d  u n i t s ,  t h e  

p r i n c i p a l  o n e s  b e i n g  L ine  Creek Ridge, Horseshoe Ridge,  and Ewin 

Pass. T h i s  r e p o r t  c o v e r s  p r i m a r i l y  t h e  s o u t h e r n  p o r t i o n  of Line 

Creek Ridge, i n  which t h e  major  e x p l o r a t i o n  e f f o r t  h a s  been concen- 

t r a t e d .  

T o p o g r a p h i c a l l y ,  t h e  L ine  Creek Ridge area is of  rugged re l ief ,  

w i t h  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  780 m from t h e  na r row r i d g e  

crest t o  t h e  v a l l e y  f l o o r .  

on t h e  eastern s i d e  t o  60% on t h e  w e s t  f l a n k  of the r i d g e .  One major 

Average s u r f a c e  g r a d i e n t s  r a n g e  from 40% 
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drainage, Line Creek, drains the bulk of the reserve area from the 

eas t  f lank; a smaller stream rece ives  drainage from the s teep w e s t  

s lopes  and flows in to  Line Creek, which, i n  turn, i s  tributary t o  

the Fording River. some 9 .5  km w e s t .  
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EXPLORATION 

WORK DONE PRIOR TO 1978 

Aerial Photographs & Photogrammetric Mapping 

- 1968 - aerial photos 1: 36000 (1"=3000') 

- aerial photos - YC-1587, 1:24000 (1"=2000') used 

to construct 1:2400 (1"=200') topographic maps 

with 10 ft. contour interval 

- 1970 - aerial photos - YC-1827, 1:24000 (1"=2000') 

- YC-1845, color transparencies 

1:12000 (1"=1000') 

Geological field mapping was carried out by CNI from July 1968 

to 1973. Mapping was done on air photo enlargements and later 

transferred onto topographic maps. 

55 reverse-circulation rotary holes were drilled by CNI with 

truck-mounted rigs between June 21, 1969 and September 27, 1970. 

A l l  holes were vertical and most were logged geophysically. A 

total of 11,613.2 m were drilled. Chip samples from the coal 

seams were washed to 1.45 SG. and tested f o r  FSI and proximate 

analyses, except DH-1 to DH-6 inclusive which were analysed on 

a raw coal basis. 

11 coal-cored rotary holes were drilled by Consolidation Coal 

between October and November, 1973, near to 10 previously drilled 

rotary holes. Core recovery ranged from 69 - 100% in 589 m of 
total drilling. 
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13 adits were driven in seven seams between July 16, 1968 and 

January 7, 1971 with a total drivage of 1314 m. Bulk samples 

were taken from 18 crosscuts. Seven of the adits reached un- 

oxidized coal. ~. 

. 8 test pits were dug into 4 seams fo r  bulk sampling: 

- March 1/68 - February 28/69 - 6 pits 

- March 1/69 - February 28/70 - #9 pit started 
- October 30/70 - 119 Pit completed 

- December /71 - February 172 - $110 pit 

Geotechnical work done by Golder Assoc. in 1976 included field 

mapping of all major outcrops to measure orientation and nature 

of rock discontinuities. These data were studied using compu- 

terized stereographic plotting programs. Block samples were 

collected from adits 115, 117 and outcrops for shear and strength 

tests. 

References: 

CNI Toronado Mtn. Project - Vol. 1 - 1971 
CNI Report of Work Done March 1/69 - February 28/70 

CNI Report of Work Done March 1/70 - February 28/71 

Boyd - Line Creek Feasibility Study - 1975 
Mitsui - Geological Study of Line Creek Project - 1977 

Golder Assoc. - Stage I Geotechnical Assessment - Sept. 176 
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1978  PROGRAM - 

Geodetic ground control (Appendix E ) and location survey (Appendix 

F ) were done by Shell Can. Res. Ltd. Survey Department. Photo- 

grammetric mapping was done by North West Survey Corp. (Appendix 

E ) as follows: 

- 1978 - aerial photos - NW 55678 1 : 4 0 , 0 0 0  (high level) 

- NW 61778 1:20,000 (low level) 

- low level photos were used in construction of 

1:2000 photogrammetric maps with a 2 m contour 

interval. 

- all new drill hole locations were surveyed. 

Some infill geological field mapping was done during the 1978  

drilling program. 

1 6  continuous-core holes were drilled between June and September, 

1978  using two diamond drill rigs of Tonto Drilling. Eleven 

holes were angled at between 5 0  

holes were logged geophysically by BPB Instruments Ltd. with 

Gamma-Ray Log, Neutron-Neutron Log, two Density Logs (Bed-Reso- 

lution and Long-Spaced) and Caliper Log. The coal seam core 

recovery averaged 80% in 4117.99 m total drilling. Coal seam 

core samples were sent to the CNFL Lab in Fernie for analyses. 

0 and 80° from horizontal. A l l  

The 1978 geotechnical program obtained samples and data from 

geotechnical core logging (summary, detailed, orientated). Packer 

tests were performed on selected holes to measure relative for- 

mation heads and permeability values. Sealed prezometers and 

standpipes were installed in several holes. 
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GEOLOGY 

REGIONAL STRATIGRAPHY 

The Kootenay Formation of Upper Jurassic - Lower Cretaceous age 

is the coal-bearing sequence of south-eastern B. C. It is a thick 

sequence of clastic sediments representing delta progradation over 

marine shales, siltstones and sandstones of the Jurassic Fernie 

Formation. 

Deposition was initiated by an epeirogenic uplift of the source 

area in early phases of the Columbian Orogeny in Late Jurassic time. 

The Kootenay section thickens from east to west; the source of sedi- 

ments being southwest and the shoreline on the east and northeast. 

Its thickness within the Upper Elk Coal Field ranges up to 1100 m. 

The Kootenay Fm. can be subdivided into three main units. A 

basal, cliff-forming "Moose Mountain Member" is composed predom- 

inently of sandstones with minor siltstones and shales. It is a 

prograding sequence of delta front sheet sands, barrier bars and 

tidal channel deposits. 

The middle, "Coal-bearing Member" is generally in sharp con- 

tact with the underlying Moose Mountain (sandstone-coal, or sand- 

stone - bioturbated silty shale). It consists of alternating beds 

of sandstone, shale, siltstone and coal representing prograding 

delta plain environments. The Coal-bearing Member is 245 m - 860 m 
thick, including 6 m to 61 m of coal in the south contained within 

2 to 8 seams, and up to 90 m of coal in 23 seams on the north. 

The upper portion of the Kootenay Fm., the "Elk Member", con- 

sists of alternating sandstone, siltstone, shale and conglomerates 
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with minor lenticular coal beds. It represents progradation of the 

alluvial plain over the delta plain coal-forming environments. 

The upper contact of the Kootenay is an erosional surface. It 

is overlain by the Cretaceous Blairmore Group, beginning with re- 

juvenated piedmont-plain deposits of the Cadomin Formation (Cadomin 

Conglomerate). 

REGIONAL STRUCTURE 

The Coal-Bearing Kootenay Formation occurances in the front 

ranges of south-eastern B. C. are preserved in north-south trending 

synclines referred to as the East Kootenay Coalfields (Figure 3 ) .  

High structural relief of Paleozoic rocks surrounding the Coalfields 

fades out in relatively incompetent rocks of the Fernie and Kootenay 

Formations. The structure within the synclines is complicated to 

varying degrees by thrust faults and their associated folds, and 

also by normal faults. This structural complexity increases towards 

the thinner, east side of the Coalfields where they have been thrust 

against underlying Paleozoics. 

The East Kootenay Coalfields can be subdivided into three coal- 

From south to north they are the Flathead Coalfield, bearing areas. 

the Fernie Coalfield and the Upper Elk Coalfield. Since they are all 

part of the same depositional complex, the subdivision is based on 

erosional boundaries and structural boundaries. 

UPPER ELK COALFIELD 

The Upper Elk Coalfield is an elongate basin composed of two 

major synclines (Greenhills and Fording) separated by an anticline 
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and the northern extension of the Erickson normal fault. The eastern, 

Fording syncline, can be traced northward from Alexander Creek to the 

Kananaskis Lakes. On its south end, it is symmetric with moderate to 

steep dips on both limbs. To the north it becomes more asymmetric with 

a west dipping axial plane, vertical strata on the west limb and moder- 

ately dipping strata on the east limb. 

On the west side of the Erickson Fault, the Greenhills syncline 

has been downthrown approximately 900 m. It can be traced northerly 

up to Elk River valley from Fording Mountain to where it is cut off 

by the Elk River Thrust. The Greenhills Syncline is slightly asym- 

metric with a west dipping axial plane. 

Only erosional remnants of the Kootenay Formation are preserved 

in the south of the Fording Syncline. 

syncline preserves an increasing thickness of Kootenay section to the 

north. Faulting and folding has caused some repetitions of the sec- 

tion and thickening of the coal seams. 

A 10' north plunge on the 
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Stratigraphy - Line Creek Ridge 

On Line Creek Ridge the Jurassic - Cretaceous, Coal-bearing Kootenay 
Formation and underlying Jurassic Fernie Formation are preserved in 

the Fording Syncline. 

Fernie Formation 

The marine Fernie Formation is a recessive unit which generally is 

only exposed in road cuts or drill core. It can be divided into two 

units: (Figure 4 )  

The lower unit consists of a dark gray to black, slightly silty 

and calcareous marine shale with minor sandstone lenses and bur- 

rowed zones throughout. Core hole LC-113 encountered 4 9  m of 

this unit. 

The upper unit, commonly referred to as the "Passage Beds", con- 

sists of interbedded sandstone, shale and siltstone. Sandstone 

are massive to cross-bedded. Burrowed zones are common throughout 

the section. This unit represents a transition zone between under- 

lying marine shales and overlying delta-front sandstones of the 

Moose Mountain Member (Kootenay Formation). The upper and lower 

boundaries of the Passage Beds are gradational and therefore dif- 

ficult to map. Core hole LC-113 penetrated 31 m of this unit. 

Kootenay Formation 

The thickness of Kootenay Formation preserved on Line Creek Ridge 

ranges from 60 m at the south end t o  a maximum of about 55 m on the 

north end. The basal Moose Mountain Member and middle Coal-bearing 
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Member are best exposed along the west side. The Elk Member is not 

preserved on Line Creek Ridge. (Figures 4, 5, 6)  

The basal Moose Mountain Member, a cliff-forming unit about 60 m 

thick, is composed mainly of sandstone with minor conglomerate, 

shale and coal. 

Sandstones are generally fine to medium grained, often 

coarsening down-section to pebbly sandstone or conglomerate. 

The bedding ranges from large scale to medium scale cross- 

beds. 

The pebble-size conglomerates are thin and lensy with grad- 

ational upper contacts and sharp, erosional lower contacts. 

Shales are generally dark gray to black, slightly calcareous, 

lensy and thin. Two noteable exceptions occur persistently 

at 12 m and 16 m below the top of the Moose Xountain Mem- 

ber. Their thickness ranges from 0.2 m to 1.0 m and lith- 

ology varies from carbonaceous shale to bright coal. These 

beds appear as two slightly recessive layers in the Moose 

Mountain Member, especially noticeable along the west side 

of the Ridge. In core hole LC-109 the upper coaly bed is 

missing, probably cut out by a fault zone. A similar fea- 

ture can be seen in the Moose Mountain outcrop west of 

LC-109 where the section above the upper coaly bed is re- 

peated by a thrust fault. 

The lower contact of the Moose Mountain Member is transi- 

tional into Passage Beds (Fernie Formation) while the upper 

contact is generally sharp below the # l O A  seam of the Coal- 

bearing Member. 
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0 The middle Coal - bearing Member is an interbedded sequence of 

shale, siltstones, sandstone and coal with a maximum thickness 

on Line Creek Ridge of 490 m. 

Shales range from carbonaceous to silty and dark gray to 

black in color. Thin laminae of siltstone or sandstone 

and coaly stringers o r  wisps are common throughout the 

section. Hardness in core samples ranges from soft to 

strong (S1 - R3 - Golder Assoc. - Table 2 )  depending on the 

carbonaceous or silty content of the rock. Shales are al- 

most never exposed in natural outcrop. In road cuts (con- 

structed between 1968 and 1971) the carbonaceous shales are 

almost completely sloughed over where as the silty shales 

are often still partially exposed. 

Siltstones are interbedded with shales and sandstones or 

occur as the transition from one to the other. Core samples 

are very s t rong  ( R 4 ) .  Natural exposures are generally re- 

stricted to the crest of the Ridge. Road-cut occurances 

are often still well exposed. 

0 Sandstones are fine to medium grained and tend to become 

coarser down section. Laminar bedding, cross-bedding and 

soft-sediment deformation are seen throughout. The lower 

75 m of the Coal-bearing Member (below !18 seam) have a 

higher proportion of thick, persistant sandstone units, some 

of which are easily correlated in drill holes throughout the 

Ridge. Petrographic analysis of the cliff-forming quartzite 

between 118 & #9 seams (G. Wilson, 1976) is as follows: 
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73% Quart & Chert - 

Cement - Silica - 20% 

7% Matrix - 
Accessory Minerals - ~ Trace 

100% 

Core samples of this sandstone are very strong to extremely 

strong (RI - R5). Above #8  seam, sandstones in the Coal- 

bearing Member are less common, thinner and more variable. 

Their upper and lower contacts tend to be gradational, com- 

pared with the relatively sharp sandstone contacts below 

W8 seam. Core samples are strong to very strong (R3 - R4). 

Coal on Line Creek Ridge occurs in 11 seams with a net 

thickness of approximately 58 m in 78  m of gross aggregate 

coal section. Seams are numbered from the top 81, 112, 113, 

114, 115, /16, # 7 ,  # 8 ,  # 9 ,  #lOB, #lOA, with 45% of the coal 

thickness occuring in the lower four seams. The main mine- 

able seams are: 

- 114, two coal seams separated by a shale parting which 

thickens to the east. The lower seam becomes very 

shaly and difficult to correlate towards west side of 

Ridge. Average thickness is 8.7 m115.0 m. 

- C6, two coal seams separated by a shale parting which 

ranges in thickness from zero to 13.0 m. The area of 

thick parting has a NE-SW trend through DH-5, LC-110, 

and DH-78. Average thickness is 4.6 ml6.6 m. 
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STRUCTURE - LINE CREEK RIDGE 

At Line Creek Ridge, limbs of the Fording Syncline are symmetrical 

about a near-vertical axial plane which trends NNW with a plunge of 

10' North. 

the syncline axis, up to vertical and overturned in some northwestern 

outcrops. 

near the axis and range up to about 40 W to the east. This limb is 

complicated by faults and drag fold associated with Fording Thrust 

Zone. (Figures 9 a-f, 10 a-v). 

0 Bedding dips on the west limb range from 5' - 10 near 

Bedding dips on the east limb are also in the 5O range 

0 

West Limb - Footwall of Pit 
0 On the south end of the Ridge, west limb dips range from 10 

near the syncline axis up to 30 to 40 E at western outcrops. 

Northwest, dips become steeper, averaging 4 5  E. Localized 

folds and faults have complicated the otherwise simple east 

dip. 

0 0 

0 

Fault zones were seen in the core from LC-100, -101, 

-102, -104,  -105, -109 & -114. Movement is generally 

restricted to minor thickening of inter-seam sections. 

Minor faulting was also seen in the Moose Mountain 

Member on the south nose of the Ridge and in outcrops 

west of core hole LC-109, where approximately 10 m of 

Moose Mountain has been repeated by thrusting. These 

faults are interpreted to be low-angle bedding-plane 

thrusts which may die-out into shear zones in coal seams 

or rolls on the west limb. Individual faults are diffi- 

cult to trace between control points but their trend i s  

parallel or sub-parallel to the main Fording Thrust Zone. 
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- #7, maintains a regular thickness throughout the Ridge 
of about 5 . 2  m16.3 m. 

- #8, is the thickest seam, averaging 11.6 ml12.8 m. 
Its stratigraphic and geophysical characteristics 

 are very consistent. Thickness variations (DH-14, 

63, 73) are probably due to structural disturbance 

(faulting and/or drag folding). 

- 119, over south half of the Ridge maintains a regu- 
lar thickness averaging 5.6 m. Northwards, a split 

in the lower part of section thickens and the lower 

seam becomes thin. Overall average thickness is 

5.4 m16.8 m. 

- # l O B ,  maintains a regular thickness (average 4.5 m) 

except where faulted (DH-60, DH-44, LC-106) .  Its 

upper contact is interbedded carbonaceous shale and 

and shaly coal and is therefore not as sharp as the 

basal contact. 

- llOA, maintains a regular thickness (average 2.8 m) 

except where faulted (DH-48). Its basal contact is 

often sandy coal or coaly sandstone. 

a Coal quality f o r  work prior to 1978 is summarized on Table 

3 (Mitsui, 1977). Refer also to FSIIAsh data on Figure 

7 and Figure 8 a-i. 

The consistent nature of stratigraphy from #8 seam down to the Moose 

Mountain Member indicated an inter-deltaic coastal marsh or lower 

deltaic-plain interdistributary depositional environment. More vari- 

able stratigraphy above #8 seam indicates deposition in flood-basin 

swamps (Gibson, 1977). 
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Minor " r o l l s "  in the footwall structure are best illu- 

strated on the coal seams structure maps. As previously 

indicated they are probably a form of drag-fold associated 

with-the bedding-plane thrusts. "Rolls have been delinea- 

ted in three areas around: 

- LC-109, LC-107, DH-8 

- LC-103, DH-3, DH-4 

- LC-104, LC-111, DH-2 
The amplitude of these folds is in the order of 6 - 10 m 

and they each affect an area of about 4 - 5 hectares. 

Fording Thrust Zone - East-wall of Pit 

Fording Thrust Zone is a steeply west-dipping thrust zone, com- 

prised of numerous individual thrust planes, which trends sub- 

parallel to Fording Syncline axis. Total displacement of the 

strata is at least 120 m. Portions of the zone can be seen in 

drill holes DH-22, -24, -44, LC-112, -115 in the form of repe- 

tition of section and/or thickening of coal seams by faulting. 

Associated with the main fault zone are areas of minor faulting: 

- DH-60, -61, -35 - steeply dipping thrust and normal fault 

. .  

- maximum displacement of about 8 - 10 m 
- DH-22, -44, -48 - south-west-dipping thrust fault trend- 

ing NW-SE 

- maximum displacement about 6 - 8 m 
Drag-Folding - East-wall of Pit 

A drag-fold associated with the Fording Thrust Zone can be seen 

in Test Pit #9, drill-holes DH-63, -14 and outcrops around these 

holes. Test Pit #9 exposes a faulted anticline with a vertical 
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axial plane which trends parallel to the main Fording Syncline. 

This fold has an amplitude in the order of 30 m and breadth of 

approximately 65 m. Outcrop evidence indicates that strata from 

seam # 9  up to seam 116 have been affected by this structure. 

Proposed Highwall of Pit 

The proposed highwall, which forms the north limit of the pit 

area, runs roughly east-west in the vicinity of DH-1 & DH-5, per- 

pendicular to the main north-south structural trends of Line Creek 

Ridge. Aside from the previously mentioned bedding-plane thrusts, 

the main features of the highwall are a west-dipping normal fault 

zone and a number of west-dipping thrust faults. 

Normal fault trends NW-SE and is downthrown on the west 

side approximately 60 m. Evidence for this fault is seen 

in LC-112 where 88  seam and about 50 m of the section above 

/18 are missing. 

Thrust faults, which probably trend NW-SE, are seen in DH-78, 

-16, LC-106, -112. They are interpreted to be splays off of 

the main Fording Thrust Zone. In drill holes these thrusts 

are evidenced by repetition of section and thickening of 

coal seams: 

- DH-78 - 118 seam and 75 m of section above 1/8 re- 

peated 

- DH-16 - section between 116 & 117 seam repeated 

- LC-106 - #9 seam and 40 m of section above 119 re- 

peated 

- 1/10 seam over-thickened 

- LC-112 - portions of 117 seam repeated twice 

20 



Data control on thrusts is limited to these three drill 

holes. A suggested southern limit for this faulting is 

the area north of DH-1; the northern extent is unknown 

due to lack of control. 

0 West Limb - North of Pit Area 

North of the proposed pit area, structure of the west limb of 

the Fording Syncline is similar to that described within the pit. 

The bedding attitudes are slightly steeper than to the south, 

averaging 50 

have been thickened by bedding-plane thrusts similar to those 

seen in the pit area. Evidence for these is seen in DH-70, 7 3 ,  

23 and 10. The most noteable structural element is seen in out- 

crops on the west side of Line Creek Ridge, north and northwest 

of Test Pit 116. Strata from the Moose Mountain Member up to the 

section between seams 118 and 87 have been folded into a recumbent 

syncline. The lower or east-dipping limb is continuous with the 

west limb of the Fording Syncline. Bedding attitudes on the upper 

or west-dipping limb range from vertical to 55 W (overturned 

bedding). 

0 - 60°E. on the west half of the limb. Some sections 

0 
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PROFESSIONAL VERIFICATION OF REPORT 

Entit led: Line Creek Coal Project  

Kootenay Land D i s t r i c t ,  B.C., 1978 

B.C. Coal Licenses 

Nos. 293 t o  298 Inclusive and 2 9 1  

M r .  Ted Hannah planned and car r ied  out the  1978 geological 

f i e l d  program on Line  Creek B.C. Coal Licenses held by Shel l  Canada 

Resources L td .  and operated by Crows Nest Resources Ltd. 

prepared t h i s  report .  Mr. Frank Martonhegyi supervised the a c t i v i t y  

of t h i s  program under the general d i rec t ion  of the undersigned. 

H e  a l so  

Ted Hannah, B.Sc., graduated i n  Geology from the University of 

New Brunswick i n  1973. Mr. Hannah i s  a member, a s  a Professional 

Geologist, of the Association of Professional Engineers, Geologists, 

and Geophysicists of Alberta. H i s  experience i n  Western Canadian 

coal exploration s ince  1974 includes posi t ions with: 

- Shel l  Canada Resources Ltd., Calgary, Alberta 

- Crows Nest Resources Ltd., Calgary, Alberta 

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

from the University of the Heavy Industry, Hungary, i n  1962; and received 

post-graduate t ra in ing  at  the University of Saskatchewan, Saskatoon, 

i n  1969-1971. H i s  experience i n  Western Canadian coal  exploration 

s ince 1971 includes posi t ions with: 

- CanPac Minerals Ltd., Calgary, Alberta 

- Shel l  Canada Resources Ltd. ,  Calgary, Alberta 

- Crows Nest Resources Ltd., Calgary, Alberta 



His prior work experience includes underground coal mining 

geology, geotechnical engineering and geochemistry in Hungary, Austria 

and Canada. 

He currently holds the position of Staff Geologist for Crows 

Nest Resources Ltd., supervising coal exploration in British Columbia. 

I consider both the aforementioned geologists to be well qualified 

to undertake the responsibilities they were assigned on this project. 

I am satisfied that the attached report dated April 30, 1979 has been 

competently prepared and justly represents the information obtained 

from this project. 

April 30, 1979 



Table 2 

HARDNESS CODE FOR CORE SAMPLES* 

Golder Associates 
Hardness Code 

R5 

R4 

R3 

R2 

R1 

55 

S 4  

53 

s2 

s1 

Geological Society Field Estimation of Hardness 
of London Term 

Extremely strong Requires many blows of 
geological hammer to break. 

Very strong 

Strong 

Requires a few blows of 
geological hammer to break. 

Breaks under single blow of 
geological hammer. 

Moderately strong 0.5 cm indentations with 
sharp end of geological pick. 

Moderately weak Too weak to cut by hand into 
triaxial specimen. 

Weak Crumbles under firm blows of 
geological pick. 

Very weak (rock) May be broken in the hand 
with difficulty. 

Very stiff (soil) Indented by fingernail. 

Stiff Cannot be moulded in fingers. 

Firm Moulded with strong pressure 
of fingers. 

Soft Easily moulded with fingers. 

* From Golder Associates "Geotechnical Core Logging" 
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Table 3 Proximate Analysis* -_ 
Adit Samples 

Seam Adit I.M. Ash V.M.(d.a.f.) F.C. T.S. P. in coal 

By Steel Mills (average) 

No.8 7 1.3 9.7 
No. 9 4 1.2 8.9 
No.lOB 5 1.0 9.7 
No.lOA 12 0.9 10.4 

By Mitsui Mining 

Upper 

Upper 

No.6 15 
Lower 

No.7 16 

No.8 7 
No.9 4 
No.lOB 5 
No.lOA 12 

Lower 

2.4 9.6 

1.4 9.4 
2.0 9.4 

1.4 9.4 
1.6 9.6 
1.5 9.4 
1.3 9.6 
1.1 9.6 

Drill Hole Samples 

20.0 (22.5) 
19.6 (22.0) 
20.1 (22.5) 
20.3 (22.9) 

20.7 (23.5) 

22.8 (25.6) 
21.1 (24.0) 

22.9 (25.7) 
20.3 (22.9) 
19.7 (22.1) 
20.1 (22.6) 
20.2 (22.6) 

69.0 0.39 
70.3 0.35 
69.2 0.47 
68.4 0.54 

68.3 0.54 

66.4 0.56 
67.5 0.50 

66.3 0.53 
68.5 0.35 
69.4 0.33 
69.0 0.43 
69.1 0.49 

0.042 
0.037 
0.020 
0.016 

- 
- 
- 

- 
0.045 
0.027 
0.029 
0.039 

Raw coal 
Ash 

- 
- 
- 
- 

11.1 

13.1 
26.0 

27.5 
17.2 
16.5 
17.5 
19.2 

Non-Core Drill 
Number Clean Coal" 

Seam 1 of Holes I.M. Ash V.M.(d.a.f.) F.C. 
I 

I 
No.4 
No.6 
No.7 
No.8 
No.9 
No. 10B 
No. 10A 

5 1.1 7.3 27.2 (29.8) 64.4 
7 1.2 7.7 25.1 (27.5) 66.0 
10 1.1 7.8 25.2 (27.6) 65.9 
29 1.1 7.9 22.2 (24.4) 68.8 
25 1.1 8.1 22.3 (24.5) 68.5 
26 1.2 9.1 22.1 (24.7) 67.6 
22 0.9 11.0 21.8 (24.5) 66.3 

I Ash 

I - 
- 
- 
17.3 
15.7 
17.4 
19.0 

* Clean Coal - Float fraction of s .g .  1.45 of non-core drill chip samples. 

** Raw coal - Core samples of L.C. drill holes. 
Number 

Seam of Holes 

No.8 5 
No.9 2 
No. 10B 2 
No. 1OA 1 

* From Mitsui - Geological Study 
of Line Creek Project - 1977. 



REFERBNCE 

r 

THESE REPORTS COVER I N  ONE UNIT ALL B.C. COAL LICENCES I N  SOUTH- 
EASTERN B R I T I S H  COLUMBIA 

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

TWO SETS WERE F I L E D  WITH 

ADMINISTRATOR FOR COAL 
MINISTRY O F  ENERGY, MINES & PETROLEUM RESOURCES 
GOVERNMENT OF B R I T I S H  COLUMBIA 
VICTORIA, B. C. 

ON APRIL 30,  1979,  TO WHOM FURTHER COPIES WILL BE S W P L I E D  AT 
REQUEST. 

CROWS NEST RESOURCES LIMITED 



REPORTS ON GEODETIC SURVEY 

WORK DONE FROM JUNE 27.  1978 TO JANUARY 31, 1 9 7 9  

SURVEY CONTROL FOR CROWS NEST RESOURCES L I M I T E D  

F E R N I E  - SPARWOOD, B R I T I S H  COLUMBIA 

PHOTOGRAMMETRIC MAPPING PROJECT ( 1 9 7 8 )  

FERNIE - SPARWOOD AREA - S . E .  B R I T I S H  COLUMBIA 

COVERING ALL COAL LAND I N  S . E .  B R I T I S H  COLUMBIA 

HELD BY SHELL CANADA RESOURCES L I M I T E D  

OPERATED BY CROWS NEST RESOURCES L I M I T E D  

MORRISSEY FREEHOLD 

B.C. COAL LICENCES 

264 TO 3 1 3 > I N C L . ,  365 TO 3 7 3  I N C L . ,  408, 412 TO 414 INCL.  

490 TO 495 INCL., 588 TO 601, 1299 - 1302 I N C L . ,  4080 TO 4089 I N C L . ,  4090, 4 0 9 2  

KOOTENAY LAND D I S T R I C T ,  B.C. 

NTS 8 2 G  AND 825 

LAT. 49' 05; TO 50° 10' N, LONG. 1 1 4 O  30' TO 115O 10' W 

BY 
SHELL CANADA RESOURCES L I M I T E D  - SURVEYING DEPARTMENT 

GENERAL SURVEY CONTRACTOR 

NORTHWEST SURVEY CORPORATION (YUKON) L I M I T E D  
SUBCONTRACTOR ON PHOTOGRAMMETRIC MAPPING 

1 9 7 9 - 0 4 - 2 6  



T A B L E  O F  C O N T E N T  

c 

SURVEY CONTROL FOR CROWS NEST RESOURCES L I M I T E D  
E R N I E  - SPARWOOD AREA, B.C. ;  SCRL 1979  

PHOTOGRANNETRIC MAPPING PROJECT (1978) 
FERNIE - SPARWOOD AREA, S . E .  B.C.; SCRL 1 9 7 9  
INCLUDING ATTACHMENTS 

SCHEDULE A 
SCRL OK BEHALF OF CNRL 
REQUEST FOR PROPOSALS FOR AERIAL PHOTOGRAPHY, AEROTRIANGULATION 
AND TOPOGRAPHIC MAPPING I N  THE CROWSNEST PASS - FERNIE AREAS 
OF B R I T I S H  COLUMBIA 
INCLUDING' ATTACHMENTS 
F I V E  1:50 000 MAPS OUTLINING AREAS OF CONCERN 

SCHEDULE B 
GENERAL S P E C I F I C A T I O N  FOR AERIAL PHOTOGRAPHY 

SOUTHEASTERN B.C.  
INDEX MAP 
AERIAL PHOTOGRAPHS, GROUND CONTROL SURVEY, PHOTOGRAMMETRIC MAPS 
SCALE 1:lOO 000 

COST STATEEENT 
AND ALLOCATIONS TO PROJECTS AND GROUPS OF LICENCES 

c 



m,-..-,..v ,*...._" ........... 
DEI'AI1ThIENT OF h l l N E S  AND PE1'IIOLEOhl IIESOUHCES 

Coal Act (SCC. 23)  

APPLICAT'llON TQ GROUP LICENCES 
Liccnscc(s) SHELL  CkdAUk RESOURCES ......... L I t I I T E D  ...... 

Land district OTENAY _ .................... - .- 

Location . S,&.,~ECKEDBIL-E-C -__ __ ~ 

___ . . _ ... .- 
. .  JANUARY 31 1979 Datc of appllcalion~ Z __.___ 

1/Wc, the undcrsigncd liccnscc(s)* of the followin&! coal licences, desire to group thcm according to 
the provisions of the C o d  A d :  

.. 
1/Wc, dcsire lo  consolidatc the licences to obtain a uniform ~nnivcrsary date: Ycs  No 0 

........... 2 6 1  

.............. 2 6 2 ~  ...... 

................. 283 ....... 

286 

287 

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

..... 

2% ... 

. 269 

291 

293 

...... 

__ 

. 294 

1299 
.... 

1300 . 

1301 
......... 

HA. AC 

.UO 320. 

1~3 (1 ............... 32D. 

26-Q 54.0.. 

260 64Q. .. 

130 .- 320 

130 320 

260 ........ 640 

133 328 

260 640 

260 . 640 

130 320 

130 * 320 

__-_- 

~- 

-. .... ._ . 

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

130 320 

l anua ry  31 ........................ 

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

......... 

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

.... .- ..... 

.. 

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

....... 

- H., b ernrd by a pc-on .uihhoiirrd to sicn on &half of lhr l ircnuc .  

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

Approvrd unilorm dalr _____ 
Rrrordinz FCC: S5 lor cacb Iircnrr in  rhr ~roup.  

2 \ l 6 7 > 1 1 4  
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DEPAR'IMENT Of MINES AND PEIROLEUM RESOURCES 

Cod A a  (Sa 19) 

APPLICATION TO EXTEND TERM OF LICENCE 

1. y, Cordon A. Schwartt a p t  fa S h e l l  C c i + + d 3 . & s w ~ t I S . & -  
( N U )  ( N U )  

P. 0. 

blRaXT. Alberta  12P 2HS C.lg=rr. Albe r t a  f2P 2A5 
u-8 (*.h...L!Z---- 

VdidFUCNo 929 

bcr~y.pplytothcM'~irtcrtoulendIbe rermofCoalLiceoes No(s). 281.282*283.286.287.288~28g* 

291.293.294.1299.1300.1301.1302: 1 4  l i c e n ~ ~ - l  v 6- - 
for a furtber paiod of one yku. 2473 h e c t a r e s  

1979-01-31 ._  _. 

. 

. 



Workperformed Yam N o 0  
The program of operations detailed hucuada was curied om durin; tbc puiod f r o m ~ e b r u a ~  1 * 1978 

I 0  January 30 , 1 9 f 9  Total wsu M f 771.417 , an average 
o(s 126.71 o r  5313.10 per hcctmr 

GEOLOGICAL MAPPING Y a  lii] NO 0 corts 65,530 
M ( M I  a Tr 

ReoDWl¶i-- - A e - 2 f i a a L  2 - QL 1L(Lman=da YS- 
mril:sda0 440 AC - 259 na 1: 2.000 -Bc!Jnan=daJLh__ 

UOdCrpId NIL 
scasurlng s t ra t igraphic  -(v=w -48,. 1: 500 48 u n - d a i s  

GEOPHYSICAL OR GEOCHEhflW' SURVEYS Y o  0 No a Cart S 
MPbod Line miles 

. 

I 

I 



SCRL - Survey Dept. Geodetic ground c o n t r o l  survey 3 6 . 7 1 6  
(including Subcontractor Photogramet r ic  mapping 

-uwr&LesLha-eli.)--- --- 
Drain Brothers  Construction Bulldozer etc. uork $ 41.200 
-g---, --s- *w- 
7B6R Uril lxng D X f l q S u p e r v i s o r  $ 4.500 
Jamieron Ceol .  Consultants Bulldozer Supervisor ~ .- 

Tonto D r i l l i n g  Diamond D r i l l i n g  $238, SO0 

ANC C c o l .  Consul tants  G e o l .  Consultant S 13.900 

, 



. Air suppocl details: 
Ahmh7.c 0-r olrr( 

HcWroLTO6-I)  L e n -  3 ~ f l 1 ~ - 4 2 ~ ~ u ~  

Total trmsporlation costs 5 b0*325 

8. RECLAMATION WORK . 
Interior ReforcsfLfJon CQ. Ltd. 5 9 1 9  

9. TRAVEL EXPENDlTURES (opcnlor's roils only): 
Yllbr.r?- ?BulLo.ITh *111 

expenditures in addition to fieldlcamp cost are included mm 
overhead in the $125 per man-day allocation 

Total travel expenditura 5 

Totdcmtr 5 725.167 

- 
( S e a  28 and 29. B C  Re& 436/75) 

OFF-PROPERTY COSTS Puiodfmm (0 .19- 
*.1 

(a) I&stio and field support 

( b )  T&d lad fusibility .hlba 

(c)  preparation of rcpaa 46.*258 

(0 = P P b - d -  

tll f n d i g  upaua 

5 

(c) MobiIinh'and dcmobiliitEw ol equipmen1 

0-1 

* - 

SUMMARY 

725.167 
b6.250 

oo-pmpcnl- 

o e = v = Y -  
TouloDar 771.417 

1979-01-30 
a D r b  

Analyst, Adminlarratlon L Plannlmg 
CHRL 



,-"- DEI'ARTAIENT OF hl INES AN D J'E1'ROLEUh.I RESOURCES 

Coal Act (Sec. 23) 

APQLIICATPON '80 GROUP LCGENCES 

I/We, ihc undcrsigncd liccnsee(s)* of the following coal liccnces, desire t o  group thcm according to  
the provisions of the Cod Acf: .. 

I/We, desire to consolidate the licences to obtain a uniform anniversary date: Yes NO 0 
Limncc Number 

281 

286 

287 --- 

289 

291 

293 

1300 

1301 

HA. AC . 

u a  3 m - .  

33Q _ _ _ _ _ _  32DL 

130 . 320 -- 

260 640 

260 - 630 
- 5 .  

130 320 

130 . 320 

130 320 
v n  

II 

II 

II 

t I  

I t  

- 

SiFnaturc of Llccnscc 

- May k d p c d  by a pcnoa Bulhorbrd lo sirn on bchmll Of (hc  liccnuc. 

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

Rrcordinz Fee: SS for each liccnrr in thc Froup. - 
2 v  4 7 %  s 195 
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,--- 

"--. ----- 
DEPARTMENT OF Ml?4E3 AND PESROLEUM RESOURCES 

Coal Am (Sce. 19) 

APPLICATION TO EXTEND TERM OF LICENCE 

b e r ~ y a p p ? y t o c h c ~ ~ b t a t o u t c a d I b e  rumof CoilLiccam No(r). 281.282.283*286.287,288*28g1 

291.293.294.1299.1300.1301.1302: 1 4  l i c e n c e s  ---= 
for a I d a  period of one year. 2473 h e c t a r e s  

2 'I b v c  pcrlormcd. or c a d  to be pcrIomd, d&B cbc per;oa Februan 1. 1978 to 
January 30 , I9-E.  wort lo rhC Value of at 1ea.u S $771.417 

on tbe lontioa of coal liocwa u f o l k  

CATEGORY OF WORK 
-k(u *rrrd.r.U' 

m a p p h -  - a l l  1 4  l i c e n c e s  above P 65.530 

Sumcys: Geophysical - - - None NIL 

. Gcochcmitrl - - - None NIL 
a l l  14  l i c e n c e s  above S 56.691 

Rcadeoolruucth - - - - 294 $ .44.54 . 0 

- Ge_odccic 

287.288.289.291,293,294,1299~1300,1301,1302; a p p l i c a t i o n  f i l e d  c o n c u r r e n t l y  to 
group these  f o u r t e m  l i c e n c e s  i n t o  one group. 

. 

i 
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.- 
SCRL - Survey Dept. Geodetic ground c o n t r o l  survey f 6 . 7 1 6  
( including Subcontractor  P h o t o g r a m e t r i c  mapping 

-&res&=ve..\ -- 
~ -I 

Diamond D r i l l i n g  $238.500 Tonto D r i l l i n g  
D r a i n  Brothers Construct ion Bulldozer etc. w r k  s 41-200 

-. 

-0- L l a C e G s - u  +&- 
ANC Geol. Consul tan ts  G e o l .  Consul tant  $ 13.900 
-B6R u r u i x n g  U X n F S u p e r v i s o r  $ 4.500 
Jamieson G e o l .  Consul tants  Bulldozer Supervisor  . .- 

TOTAL C O N T R A W R  A€?D COSTS - $395.416 -.- -. 
1.A. 3. E Q U I P n m r  AND I N S T R m S m :  

Ouned: 

Rcnted: Amount 

Total equipmat and imrmmcnt =tab f 

4. FIELD ChMP COSISr *A 

Food 1-497 - -  $ 21.152 

~-d~&,,, 1320 man-dsys; $18 per man-dar ' -  

Fnd - 
Orba n i s c c l l a n e o u s ( ~ i c a t i o n . P o v e r  Plant.Tra- e tc3  S -7.m - 

Totdf~eldclmpcosu S A  

5. SAhiPmo. ANALYSIS. AND TEsJpJc: - ? d d W  - 
Wirel ine Loainr. rr<rc $ 30.900 
t e o t e c h n l c a l  i n s t d l a t l o n s . t e s t s  Colder hsoclatea t 60.500 
Analyses CNI Lab $ 15.670 



. 

Total uansporcntioa costs S 40*325 

8. RECLAMATION WORK . 
Interior Reforcsyflon Co. Ltd. $919 

9. TRAVEL EXPENDITURE!3 ( o p n t d a  cortl onIy): 
NrJ..d?....II )rrJ...ITh *.I.1 

expenditures In 8ddttlon to fieldlcamp cost are included am 
overhead ln the $125 per wn-dsy allocation 

Total travel expardinno S R.A. 

Totalcmh S 725-1b7 

Analyst. AdPinlstratlon i Planning 
CNRL 



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 (CNRL) 

From SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

Subject  LOCATION SURVEY 
LINE CREEK 
DRILL HOLES: LC 

LC 
LC 
LC 
LC 

- SPARWOOD AREA, S.E. B R I T I S H  COLUMBIA 
100 LC 105 LC 110 LC l i 5  
101 LC 106 LC 111 
102 LC 107 LC 112 
103 LC 108 LC 113 
104 LC 109 LC 114 

Two C N I  S ta t i ons  (T6 & T7) on Horseshoe Ridge (STA SCRL 103 & 104 
r e s p e c t i v e l y )  were found and occupied by Doppler S a t e l l i t e  as p a r t  
o f  the photomapping and c o n t r o l  network. 
S a t e l l i t e  t o  Geodetic Contro l  S t a t i o n  'Nor thwest '  w i t h  2nd order  
accuracy. 

S t a t i o n  104 was pos i t i oned  by c losed t rave rse  between s t a t i o n s  
Northwest and Tornado and h e l d  f i x e d  as the  datum f o r  t h e  survey ing 
o f  the above d r i l l  l oca t i ons .  Conventional survey methods us ing  
1 "  t h e o d o l i t e  and e l e c t r o n i c  d is tance measuring equipment were used 
t o  o b t a i n  co-ord inates and e leva t i ons  f o r  these d r i l l  l oca t i ons .  

Ca lcu la t ions  were done i n  the U.T.M. system w i t h  d is tances and bear ings 
converted t o  p lane and r e s u l t s  were repo r ted  t o  CNRL i n  t a b u l a r  form 
fo r  p l o t t i n g ,  a copy of which i s  enclosed. 

The t o t a l  c o s t  o f  t h e  work was $44,118. 

They were t i e d  by Doppler 

D.C. Poulsom 

BKbp 

Attachment: 



L I N E  CREEK D R I k L  HOLES - 
REFERENCED TO 117 WEST LONG LZ j/ '.C / /  -1 

DRILL HOLE 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 

STA-l04(Traverse) 
STA- 1 04 ( Oopp 1 er ) 

NORTHING 

5533533.6 
5534465.9 
5533405.4 
5534049.1 
5533519.4 
5533811.6 
5534649.7 
5533972.1 
5533758.2 
5533925.3 
5534405.9 
5533655.6 

5534509.9 
5533560.2 
5534275.0 
5533998.2 

5532740.96 
5532740.96 

EASTINGS 

659735.7 
659395.4 
660001.8 
659893.8 
659888.5 
c9676.2 
660000.9 
659696.7 
660199.5 
659551.1 
659671~4 
659807.5 

660269.8 
659614.7 
659788.0 
660398.3 

662007.42 
662007.42 

ELEVATION 

1915.6 
2030.6 
1836.0 
1792.3 
1848.4 
1883.9 
1867.7 
1859.7 
1688.5 
1944 .O 
1916.1 
1862.5 
1734.2 
1976.7 
1866.7 
1634.2 

2020.8 
2020.8 



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 

NORTH BLOCK=GROW "NA" 

CENTRAL BLOCK NORTH 

HORESESHOE RIDGE 

LINE CREEK J .V .  

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

CROWN MOUNTAIN TOTAL 

(Group #31) 
(Group #32) 

CORBIN=GROUP #6 

(Coal Mountain) 
(Tent Mountain) 

MORRISSN FREEHOLD 

LODGEPOLE-GROUP 8104 

LILLYBURT 

HARVEY CREEK TOTAL 
(Group 8105 Renewal )  
(Remainder) 

CABIN CREEK=Group 6106 

TOTAL - 

AFE 

48538 

48513 

48513 

4851D 

48512 

48519 

48510 

4851s 

485l.R 

4851T 

4851V 

24670 

ACREAGE 

7,840 

10,264 

6,532 

1,854 

(18,650) 
( 6,088) 
( 8,082) 
( 4,480) 

6,317 

( 3,117) 
( 3,200) 

1,760 

( 640) 
( 1,120) 

43,200 

3,345 

6,122 

7,307 
2,992 
4,315 

3,200 

97.741 

= 39.556ha 

$ 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 

s3.771ac1-e 
* A l l  B.C. Coal Licences  excep t  Hor r i s sey  Freehold $9.30/ha 

1979-01-31 P. Martonhegyi D. Poulsom H. Hofer 
Exp lo ra t ion  Surveying Finance Analyst 

J. J. Crabb 
Manager - Explo ra t ion  
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