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1.0 INTRODUCTION
1.1 General Intreoduction
1.1.1 Location (See Figures 1, 2, and 3)

The area is lcocated in scutheastern British Columbia and composes
the southermmost 14 km of the 80 km—long Elk Coal Field. Line Creek
Ridge lies is 10 km north, Further again to the north, the field also
contains Kalser Resources' proposed Greenhills mine, Cominco's Fording

mine, and, most northerly, the proposed Elco mine in upper Elk Valley.

.Other descriptions are:

1 Centered about 49 degrees, 47 minutes north latitude and
114 degrees, 44 minutes west longitude.

2 140 km by air south-southwest from Calgary.

3 5 km by air due east of Kaiser Resources' present Harmer
Ridge open pit operation.

4 7 km by air northeast of Sparwood, B.C.

5 37 km by road and four-wheel-drive trail from Sparwood.

1.1.2 Shape and Limits of Area

The property is part of the broad north — south Alexander Creek
Valley, located between two parallel lines of thrusted Paleozoic carbonates -
spectacular mountains of High Rock Range forming the Continental Divide

5 km eastward and the massive Erickson Ridge 1 km west.

The coal measures are located under some of the higher ground
of the west side of this valley. The structures containing the coal
are erisional remnants on this group of licences. It is 1 1/2 km further
north to the next "island” of Kootenay Formation, Teepee Mountain, and

a further 8 1/2 km to Line Creek Ridge.
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Approximately one-third of the 1,265 hectares of this group

is underlain by the coal-bearing Kootenay.

The southern, un—investigated group of licences (No. 32) is
separated from Crown Mountain itself by the deeply-cut West Alexander
Creek, which erodes beneath the Kootenay to older Fernie Formation
shales. Basal Sandstone {the Moose Mountain Member) can be seen runmning
in one cliff line south through these licences to a structural pinch-out
4 to 5 km distant. This line is located well up from the valley floor
under difficult, steep, adverse topography, and it is unknown how much
of the Kootenay may be present over the Basal Sandstone before both are

overridden by the westerly-dipping carbonates of Erickson Ridge.

1.1.3 Access
Road access to Crown Mountain is presently limited to an all-
weather four-wheel—drive truck trail that has no overly steep parts and

can be driven with two—wheel-drive in dry conditions.

This trail leaves the Harmer logging road near the inter-
section of Grave and Harmer Creeks, proceeds east up Grave Creek past
Erickson Ridge, them branches south and up Crown Mountain. It winds over
the top of Crown, and down its south end to the bottom of Alexander Creek
valley. The trail then becomes a road shown as a B.C. Secondary south to
Highway 3 near the interprovincial border, but this stretch, while flat,
1s too deeply rutted to be useable. Table No. 1, following, lists the

trail mileages.

Within the area there are numerous old trails and bulldozer
cross-trenches, left from the work of ten years ago. These are partly

overgrown and caved and were unreclaimed at the time of their con—
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TABLE 1

ROAD MILEAGES

Elk Valley Road

Harmer/Grave Creeks intersection

Grave Creek - Crown Mountain intersection
Coal measures on north end of Croun

South end of coal measures on Crown

Bottom of wvalley, south end of Crown

Pavement at Highway 3 (new ANG Compressor Station}

0.0 km
7.5 km
5.4 km
6.7 km
%1 km

206 km

1?.0 km
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struction. 1In 1979, 5 km of old trail were upgraded, usually by one
pass by D7 to clear deadfall and bank caves. This was for drill
site and trenching access; all other old surface disturbance was left

untouched.

Helicopter time from Sparwocod is only five minutes, and,
due to the extensive old trench-trail network, landing sites are

numerous.

l.1.4 Terrain and Relief

All of the area could be described as typically Rocky Mountain
— pretty rough, pretty rugged. Crown Peak is 2266.5 m, and two sub-
sidiary knobs are both over 2200 m. Elevation at the south end of the
licences near Alexander Creek 1s approximately 1500 m. Total relief is

thus 750 m.

Although much of the area is rocky and contains numerous cliff
lines of sandstones, no part of it is above treeline, and so mining
would not be disturbing a true alpine zone. The southern portion of the

licences may contain part of the Erickson sheep range.

Most of the area is heavily forested by Lodgepole Pine.
Engelmann's Spruce, Alpine Fir, Limber and Jack Pine are commom.
There are isclated groves of Lyall's Larch at higher elevations on the

northeastern lee sides of the ridges.

North and west of the area, Grave Creek drainage is relatively
isolated and has been logged in the past., Alexander Creek drainage,

on the south and east, is readily accessible from Highway 3.
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1.2 Summary

During the 1979 field season, Crows Nest Resources Limited spent
approximately one hundred and fity thousand dollars in geological exploration
on Crown Mountaln, a physiographic unit of coal-bearing land in the coking
coal belt of southeastern British Columbia, The property composes the
gsouthermmost part of the same Upper Elk Coal Field that contains Line Creek

Ridge, the newly proposed Kaiser Greenhills mine, and the Fording mine.

The property, originally part of Crows Nest Industries
holdings, is topographically rugged (the peak is 2266.5 m) and coal
measures are “"hung up” in the relief, so that they are like islands

surrounded by a sea of air.

Geographically, the property may be divided into two parts:

The southern part is a long rectangular string of single licences,

approximately 8 km by 1 1/2 km. No ground work has been dene on this

stretch.

The northern part is a wider rectangular block, which contains
Crown Peak. It is this part that is referred to as "Crown Mountain”
through the remainder of this report. It is underlain by two occurrences
of the coal sequence (i.e. one repetition}), in an area approximately
5 km by 2 km. This was known from the 1969 drilling program of eleven
rotary holes drilled by Crows Nest Industries. During 19?9{ CHRL drilled
five new rotary holes for general geological information, cored two
separate rotary holes targeted at particular seams, trenched seven
specifically-selected stratigraphic sections. Detailed geological

mapping at a scale of 1:5,000 was also carried out on this block.
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The coal seams are part of the Kootenay Formatlion. The mapping-
derived structural study indicates that no more than 170 to 200 m of
the formationm are left un-eroded above the Basal Sandstone (the Moose
Mounttain Member). In general conclusion, this thickness of coal measures
has turned out to contain disappointingly thin coal beds. To compare to
Line Creek Ridge and the other properties that are part of the same coal field:

Seam No. 10 is represented by a sequence of six to a dozen
interfingering beds, none of them commomly thicker thanuiupgmzmm, in a
total section of 35 to 50 m overlying the Basal Sandstone.

Seam No. 9 is relatively-continuous laying 70 m above the
Basal Sandstone, but averages only 3 m, in thickness.

Seam No. 8, approximately 150 m above the Basal, is left

un—eroded in only one small area, where it consists of an upper 6 to 7 m

bed underlain by two other beds of 2 to 3 m each, the mineable coal estimated
as lq_m_;otal thickness in a zone approximately 18 m thick.

Seam No. 8 reserve is estimated to be 627,000 tonnes at 2.0:l
overburden ratic. Seam No. 9 reserve is estimated as 1,665,000 tonnes
at 12.2:1, 8,933,000 tonnes at 19.,8:1, and considerably more at higher
ratics. No reserve figure has been ﬁrepared for the thin, interfingering
beds of No. 10 Seam. These figures are for basic, in-place coal.

The fifteen cecal licences composing Crown Mountain, held by
Shell Canada Resources Limited and operated by Crows Nest Reosurces Limited
(a wholly owned subsidiary of the former), are set out in Table No. 2,
B.C. Coal Licences Tenure Standing, Crown Mountain, following. Since
writing this report, the fiteen licences have been grouped into one
new group {No. 265), and this new group comprises, as before, 2,561 hectares.

Takle 2 lists all licences and shows pertinent land information.
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1.3 Summary of Work Done

No geochemical or geophysical surveys were performed on Crown

Mountain in 1979,

901.3 m of rotary drilling in seven holes were completed. Two
of these holes were short core holes. Further details are contained in
Table No. 5, 1979 Drill Program. Bit sizes range from 4 3/4" to 5 1/2".

Sizes to particular depths are printed on the geophysical log headings.

Geophysical logs were run in all holes. Types of logs run in
each and further details are contained in Table Wo. 6, 1979 Geophysical

Logging.

Detailed geological mapping at a scale of 1:5,000 was performed,
on the northern part of the group, using North West Survey Corporation's
topographic sheets as the base. Over 50 km of chain-and-compass traverses

were conducted. Details are drawn oﬁ the geological map, contained in the

enclosures.

Geodetic location survey of 33 points (drill holes, trenches

etc) proved the chain-and-compass survey to have been resonably accurate.

No prospecting was performed other than that undertaken during
the normal course of geologic mapping. No linecutting was dome and a

grid (Figure 15) was established on paper only.

No adits were constructed. Seven trenches were dug, using a
combinatidn of hand trenching and a back-hoe. These were placed on relatively
level ground only, and were positioned in all cases as "cross—section”

trenchs in order to look at specific rock units — they were not, in




other words, "wild-cat" trenches. 1,024 m total was trenched, averaging
1 m in depth. All trenches were surveyed, by means of stakes marking
partlcular units, and these points are located on the geological map.
Individual trench geclogical logs are included as Appendix E. These
logs contaln, in addition to geology, compass directions and in—
clinations, All geclogic units were measured along the trenches by 50-m

chain.

l.4 List of Licences on Which Work was Performed
(A) Drilling: 371, 366, 312, 308

(B} Geological Survey: 371, 376, 366, 312, 365, 408, 310, 308,
372, Geological Reconnaissance: 309, 307, 306, 311, 305, 313.

(C) Geodetic Location Survey: 308, 372, 408, 365, 313, 367

{D}) Trenching: 371, 312, 408, 367, 365.

S —
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2,0 GEOLOGY
2.1 CGeneral Geolopy and Formational Terminology
Crows Nest Resources Ltd. had two basic sources of geologic

information on Crown Mountain at the beginning of the 1979 field season.

Une was Price's (Geological Survey of Canada Map 35-1961) one
inch to two miles map sheet on which the l4-km length of Crown Moun;gin
measures as three inches. It presents the coal-bearing Kootenay Formation
as several isolated erosional remnants in the Lewis thrust_sheet, below
Erickson Thrust, which is the next major thrust to the west Present Kaisexr
Resources operations are in the Erickson thrust sheet, due west from

Crown Mountain.

The other was a complete set of excellent gamma-neutron logs from
the eleven rotary drill holes put down by Crows Nest Industries in 1969.
On these the "Basal Sandstone” (basal to the coal sequence), otherwise
known as the Moose Mountain Member, stands out clearly., Fortunately
the staff of the time were obvicusly following a policy of drilliung to
a known horizon, in order to put a firm base on the sequence. This has
meant that relatively easy identification and correlation of major
lithologic units'(including the coal seams) could be done, omce the
structural study was completed and 1979's survey crew had tied in the

old sites. On these sites only three of the original heoles were not

found.

Prior to the field season, C.W. Drew of Sproule Associates
prepared at a scale of 1:5,000, what turned out to be an excellent air
photo interpetation showing the broad features of the Price map sheet

better defined as to topography and detail.
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Alr reconnalssance quickly showed the basic interpretation to
be correct. The Basal Sandstone stands cut in prominent, lengthy
cliff lines. Coal bloom showings are visible in the many kilometres
of old, caving bulldozed trenching above the e¢liffs. The “Orange Beds”
of the upper Fernie Passage Beds stand out distinctly in the cliffs
beneath the Basal Sandstone and grade down into the darker lower shale
section of the Passage Beds where the cliff bottoms merge into the talus
slopes. Such Fernie sequence also stands out in two cliff lines which
separate the Kootenay into two thrust—divided locations: the Top and Bottom

Plates of the Crown Mountain Thrust, a local and not a regional movement.

The Formational Diagram, Figure 4, and the General Geologic
Setting, Figure 5, both following, show general nomenclature and

setting for this report.

2.2 Stratigraphic Section

The following (Figure 6) stratigraphic section of Crown Mountain
combines essentially two rock unit characteristies - thickness and
topographic prominence — and ties them to Gibsom's 1977 and his new
1979 formational terminology through the coal belt of southeast British

Columbia. As the emphasis in the mapping was structural the writer

mapped those features of such quality and in such directions on the
ground as would allow the construction of the structural cross-sections.
Each of the units drawn on the stratigraphic section is identifiable on

the gamma—neutron logs {view the correlation chart, enclosures).
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2.2.1 Ferhie Formation

This is labelled as "F sh" or "Fernie Shales" on the geoclogical map
and sections. It is Price’s lower Passage Beds, and is a thick unit of
medium—dark gray shales and siltstones. It is characterized by monotony
and recessive, crumbly weathering. Wildly-oriented small-scale folds often
show its incompetence. Bedding can be tricky to determine. It is distinctive

and easily identifiable.

2.2.2 Orange Beds

The Orange Beds weather to an extremely distinect orange—brown
huve. The colour starts appearing through approximately 30 m of the
upper-most portion of the Passage Beds' grey shales and ends sharply
against the light grey of the Basal Sandstone., This change is so abrupt
that usually it can be placed to the centimeter. The Orange beds become
increasingly resistant and are only slightly less resistant than the
Basal beds at their contact. There is frequently an old erosional surface
visible at this contact, but not always. Grain sizes start at very fine,
and range occasionally tc coarse at the contact. Due to the weathering
pattern, it is usually impossible to knock off an orange bed thicker than
about 3 cm, whereas with the overlying Basal, it is usually impossible to

break it into beds at all.

2.2.3 Basal Sandstomne

The Basal Sandstone is, in a sense, the "key" lithologic unit
in the Crown Mountain section {as it is on many of Crows Nest's south-
eastern B.C. properties)., It is topographically the most visible and
most widespread unit. It is consistent, and doesn't like to bend easily.
It stands out in prominent cliff lines much of the time, and elsewhere
usually it may be followed by close inspection of the rubble and the ground

under the forest litter.
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It is an extremely hard, light—grey (in both weathering and on
fresh surface), fine to medium (occasionally coarse) sandstone. In-
dividual beds range to l.5 m. No pebbles were seen. It is so competent
that the peologist's pick tends to bounce back from it with a loud
ring. Rotary drills slow down to a meter or two an hour im it. It is
easily identifiable in the cuttings. Cross-bedding is normally present
but not in fine scale. Current structures are absent. Its general

aspect is monolithic.

There are two common shaley intervals (the upper one coaly}
which stand out as recessive breaks in the cliff lines. No coaly particles
or fragments were seen within the sandstone itself. The gamma-neutron
logs show it to be an extremely clean sandstone, relative to those

sandstones above it with which it might at first be confused.

2.2.4 Recessive Unit Between Basal Sandstome and Ho. 10 Zone

This unit is 5 to 10 m of coal-less siltstone and shale.

2.2.5 No. 10 Zone

The Line Creek region's No. 10 seam is represented on Crown
Mountain by a unit of dark and coaly shales cdntaining, through its
average thickness of about 35 m, usually from six to eleven {(sometimes
more) definite coal beds. They range in thickness from a few centimeters
to about 2 m, rarely more. Total cocal is usually about 7 me This unit
takes up much of the structural "slack" above the hard-to-bend Basal

Sandstone and, in outcrop, 1s almost always seen to have been pushed around.




2.2.6 Recessive Unit Between No. 10 Zone and No, 9 Seam
This unit 1s a varlously-hued section of siltstones, shales,
and some fine sandstone. Bedding 1s usually 5 cm or less. Coaly

fragments, blebs, and stringers are common. Rippling and other current

structures are often outlined by wispy coal bedding. The unit is neither

particularly prominent nor as recessive as the other shaly units.
Occasionally, as both outcrop and the gamma-neutron logs show, there are
one or more coal beds apprcoaching 2 m in thickness in this unit, but

none seem reliably continuous over more than a few hectares.

2.2.7 YNo. 9 Seam

No. 9 Seam stands out ummistakeably both on the gamma—neturon
logs and in the field. Much of the old bulldozer work was placed to
follow its hanging wall contact, where it touches abruptly the overlying

No. 9 Sandstone. It is continuous through both Top and Bottom Flates.

Ho. 9 Seam thickness averages about 3 increasing to 4 or
rarely 5 m towards the northerly half of the mountain, and decreasing to
1.5 m in the scuthern—most drill hole (no. 69-35). 1In the northern half
of the area, gamma-neutron logs show a distinctive parting running up

to 70 em in thickness.,

2.2.8 No. 9 Sandstone

No. 9 Sandstone is a light-grey weathering sandstone of appearance

difficult to distinguish from the Basal Sandstone both at first and from a

distance., This unit is less massive, hard and continuous than the Basal
Sandston with one exception. The grain size is similar (fine to medium,

occasionally coarse).




What does distinguish this unit from the Basal, infallibly, is the
appearance {often faint, often prominent) of current structures (rippling,
channeling) and coaly fragments, blebs, twig, and branch casts. Some
of the these latter can be very striking. Often the geologist nmust

search carefully for any of these features.

On the gamma-neutron logs the No. 9 Sandstone does not appear
even remotely similar to the Basal Sandstone, and indeed does not look
at all like a massively—-prominent sandstone which forms its own boulder

patches and small c¢liff lines, It looks rather like a hard siltstone on

the logs.

The ¥o. 9 Sand is about 10 m thieck in the Bottom Plate, and at
one point in the Top Plate is approaches 30 m. It fits the sediment-

ological descripticn of a distributary, or river-channel sand.

2.2.9 Mainly Recessive Unit Between No. 9 Sandstone and No. 8 Zone
This unit 1s a mixed collection of interfingering sandstones,

slltstones, and shales, of various colours and topographic expressions.

Often individual sandstone units gain prominence and appear as hard

and resistant as the No. 9 Sand, but they are neither as continuous nor

as massive. One in particular occurs in the Top Plate and forms the

"north peak.” They were useful in mapping, as several of them are

followable on the ground through a kilometer or more.

2.2.10 No. 8 Zone

The property's No. B Seam is, at a minimum, 5 m thick, but
occurs only (because of erosion) in the Top Plate. There is a zone,
however, containing 18 m of section {range: 15 to 25 m) enclosing at least
8 m and possibly as much as 14 m of coal in total. In backhoe trenches

and in drill holes the zone never twice appeared quite the same,
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but there 1s always one seam of at least 6 m In thickness with at least

one more of 2 m or more. In the holes the dips are not certain, and so true
thickness cannot be accurately stated at depth. The outcrop shows a great
amount of sliding and cracking of the section containing the zone, a
reflection of the zone's limited extent and position mear the hinge of

the Top Plate Syncline. The writer's structural drafting showed that

the asymmetry of the syncline requires the beds near the axis to be under
stress and it is his opinion that what was once probably a relatively

simple bed now is te be found only as a system of pushed-about partial
remnant beds. This may mean a "bulk” approach will have to be taken

towards mining the zone.

2.2.11 Above No. 8 Zone

Section above No. 8 Zone is found only in a few ocutcrops and
in one backhoe trench (No. 3), and only in the Top Plate. It is mainly
browvnish-grey fine sandstone and siltstone, somewhat prominent, and
contains only a few thin coal beds, running to several centimeters in
thickness, 1Its main exposure is where old bulldozed trenching followed
No. B8 Zone's hanging wall contact with an overlying ledge-like 2-m sandstone

for 100 m at the south end of Top Plate Syncline.

2.3 Geological Mapping Program

The mapping program was conducted on the 1:5,000 contour sheets
provided by North West Survey Corporation. As a structural emphasis was
to be placed on the mapping, very complete foot reconnaissance was
carried out, in order that a series of chain-and-compass traverses could

be conducted. Relief in these traverses was accounted for by using hand-
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held clinometers and trigonometrically correcting chain measurements.

Approximately thirty km of these traverses are presented on the base

map. They, combined with the thirty-three surveyed points {drill holes,

trench stakes, and several stakes marking important contacts)} providing

elevation contrel, form the basis of rthe twenty-three structural cross- .

sections prepared as part of this report.

Mapping policy was to initially chain one of two easily-
followable contacts: the top bed of the Basal Sandstone, or the grey-
orange contact between the Basal and the underlying Orange Beds.
Measurement showed the Basal Sandstone to be approximately 25 m thick,

and the Orange Beds to be approximately 40 to 50 m thick.

As Kootenay beds of both the Top and Bottom Plates oeccur as
erosional remnants, this contact-mapping allowed a precise encirclement
of the Kootenay to be drawn. It is estimated that any point on these two
contacts drawn on the geological map is accurate to 20 m horizontally
and 10 m vertically 75% of the time, and the remaining percentage will

be out no more than double these figures.

Further chained traverses were done at selected locatiomns to
provide cross-sectional cutcrop mapping. Seven trenches were dug, using
a combination of backhoe and hand labour, to tie in the section visible

in the many kilometers of old caved trenching.

Finally, all cutcreps along the main trail, which winds up from

the north then along and back down through the property, were chained in.
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The combination of surveying and field chaining allow
an accuracy of 10 m horizontally and 5 m vertically on most of the trail
and trench information. Occasionally the range will be double these figures,
rarely more. It 1s important t¢ note that on the geological map the
chained line along the trails. often differs from the dashed line locating
the trails on the contours; the chained line is correct, and not the
dashed line as shown, which appears to be a North West Surveys Corp. hand
sketch. Also to be noted here is that the writer encountered no inaccuracies
in plotting the thirty-three surveyed peoints on the contours themselves

- the surveyed elevations agreed in every case to within one contour line (5 m).

The theory embodied by the mapping of known section at well-
determined elevations and locations combined with the angular information
derived from the stereographs constitutes the basis for the structures and
their positioning on structural cross—-sections. Structures were
drawn first, using the Basal Sandstone as the key unit. It was positioned

in elevation by using many kilometers of chained top and bottom contacts.

The contacts were extended away from these points by using angles
determined by the stereographic analysis and formed inte structures

as determined again by the analysis. Te do all this a grid and origin
point were established (on paper only); this is described in a further

section.

The basic positions and sequences of the coal seams were then

drawn on the cross—sections., As a final step, the drill holes were

added to check and balance the interpretatiocn.

Happily, the coal seams (and the other major lithologic units)

coincide to within 25 m in virtually every case. This figure is well
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within the limits of the chaining and stereographic operaticns, and
so 1t seems that there are no major structural problems or surprises

of larger than that scale in store on Crown Mountain in the future.

A structural contour map of the 8 and 9 seams has been prepared

from the cross-sections and is presented in the appendices.

2.3.1 Sterecgraphic Analysis

To draw cross—sections in which the geclogic units appear in
their true positions, thicknesses, and dimensions it is necessary to
known the structures involved,ctherwise there is little chance that the
information presented, even if interpreted correctly, will be anything
more than a hand sketch. 1In addition, most of the angles will be to some

extent apparent in nature, and probably in varying amounts.

Drawing the structures with no apparent aspect implies that
the cross-sections must be drawn parallel to the direction from which
the structures have come. To identify this direction, stereographic
analysis was applied to the hundreds of strikes and dips collected along
the kilometers of chained traverses. The procedure was as outlined
in Golder and Associates' Line Creek Ridge Feasibility report. Their
facilities were used to prepare computer—generated scatter diagrams and

contoured point diagrams {both following).

The attitudes were rum In four different sets.. The first
division was intoc Top Plate or Bottom Plate, and then the Basal and Orange
Bed strikes and dips were separated Iin each plate and rum as separate
sets; that is, each plate had cne run with all strikes and dips

(trenchs, isolated outcrops, chained contacts - everything except Fernie),
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and one run with everything removed except for Orange and Basal. The
Basal and Orange were run separately as these competent units form

the back-bones of the structures and are least disturbed.

2.3.1.1 Bottom Plate

The Bottom Plate strucﬁurally resembles a monocline. The Basal-
only computer run (Figures 7 and 8, BBS5 -~ Bottom Plate_ﬁagal_ﬁan@gtone)
had the "slash" or "averaging"” option applied, which is effective in
layer—cake monoclinal situations only, and so no judgement had to be
applied in selectipng the average strike and dip. The computer—generated
scatter diagram has the average pole printed as a slash, and there is

only one slash per data set run.

The run with all Bottom Plate atttiudes {Figures 9 and 10,
BBSS + BPCM — Bottom Plate Sandstone plus Bottom Plate Epallggmher)

also has the slash printed. Although this set's strike differed by only

~ 2.01 degrees, which doesn't have much effect on the sections, the dip

decreased by 4.31 degrees, which is definitely significant on the sectiomns,
as it considerably thins the down-dip coal-bearing section available (i.e.

un—-eroded).

TABLE NO. 3 BOTTOM PLATE BEDDING ATTITUDES

Basal Only All Attitudes
{BBSS) (BBESS + BPCHM)
Average Strike 350 true 352 true
Average Dip 26,6 west 22.3 west
Strike Range 48 (332 - oz20) 46 (334 - 020)
Dip Range 18 (16 - 34) 24 (10 - 34)
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The difference in dip may be accounted for in one of two ways
that the writer can see. First, the Basal-only run had attitudes colliected
from, mostly, the cliff section along the east side of the plate, and they
wére certainly as steep as 26 degrees; but on the south edge of the plate
where the Basal is eroded in an east-west line and runs almost to the west
edge, the dips do gentle ocut to a figure much less. Cross-sections 3,000
South and 3,200 South show the dips to decrease to 19 degrees and then 16.
In other words, the Basal attitudes were collected in a relatively restricted

area, which happened to have steeper attitudes on the average.

Secondly, the second run with all strikes and dips included
(BBSS + BPCM) - showing the 22-degree dip - included many attitudes from
the topographic surface spread over the plate. That is, this set is

more representative taken on the whole.

It should be noted that on the two scatter diagrams the print-outs
in the lower left—hand corners for the "/ MEAN VECTOR" {dip and dip
direction) express a programming error and the complement must be added to
the dip (that printed is dip off vertical) and 180 must be added to the
figure for compass direction true ¢of the dip direction and either 90 or

270 for the strike.

2.3.1.2 Top Plate

The Tep Plate is composed of one large structure overall - the
Top Plate Syncline. The syncline is assymmetric, trends roughly north-
northwest - south-southeast {true), and the west limb is steeper than

the east limb.

The two sets of Top Plate diagrems (TBSS - Top Plate Basal

Sandstone and TBSS + TPCM — Top Plate Basal Sandstone plus Top Plate
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Epal‘gember) appear very similar, as do the two sets of diagrams for the
Bottom Plate, except for again one significant difference: the syncline

shows opposite plunge directions in the two sets.

TABLE & TOP PLATE BEDDING ATTITUDES
TOP PLATE SYNCLINE

Basal Only All Attitudes
{TBSS) {TBSS + TPCM)
East Limb strike 348, dip 34 west strike 342, dip 35 west
West Limb strike 342, dip 55 east strike 347, dip 57 east
Plunge 02 degrees at 344 true 01 degree at 165 true

In interpreting the diagrams, it was decided to disregard the
southern half of the syncline, as all section except Basal and Orange is
eroded and missing, and the syncline is changing character as it neaxs

the Crown Mountain Thrust.

The difference in plunge between the two sets is only three
degrees, which is not of great significance in itself. The change in
direction of this plunge, however, is interpreted to indicate a normal
condition in folding in thrusted structures - plunges tend to reverse in
a vertical sense as well as a horizontal semse, The structural contour
map for No. 8 Zone shows that the syncline is indeed plunging southerly
at No. 8's elevation, at perhaps four to five degrees., Had the set
TBSS + TPCM been run without the Basal strikes and dips, a more precise

determination may have hbeen found.

2.3.2 Choosing a Baseline
A baseline of 347 degrees true was chosen for the property, as

this direction would most suit the upper elevations of the Top Plate

31



*xxSTEREODw2r 79214544 o= CROWN MOUNTAIN 1979 BEDDING ATIITUDES,
TRAVERSE = TBSS (TOP PLATE, BASAL SANDSTONE ONLY)

84 ORIGINAL POLES

N
X X X
X X
X X
X X
X X
X
X X
X . X
- .‘ -
...‘
- ‘-+
w - - X t
. X
x - -™ x
X . x
X X
X %
{ £ GEND X X
. 1 POLL X X
- P
+ 3 X X .
+ 4 X X X SCATTER DIAGRAM :
y - S0, 78,9 S5 LOWEK =EMISPHFRE
A = 10,1100. EUUAL AREA PRUJECTION ;

FIG. ti

SCATTER (POLE)} DIAGRAM
TOP PLATE BASAL SANDSTONE

D.E BELL, FEBRUARY, 980

P R



A2aSTEREGeek  7921US4A == (ROWN MOUNTAIN 1979 BEDDING ATTIIUES,

TRAVERSE = T85S (TOP PLATE, BASAL SANDSTONE ONLY)
348°
3420\_ 3% 84 ORIGINAL PCLES
55
o
B
2
X
X
X
&
X v X
o
0%
L/9
:6
X i Q3 X
SES w
P % L
bf b~ i $
X 817 ol X
2y _
U4
;'é =
o
X 5 X
ESTIMATED AVERAGE
" X FOR NORTH END OF Xt |
TOP PLATE SYNCLINE . |
X X
x e - $edaa x
[ W)
ESTIMATED AVERAGE
y FOR WEST LIMB
TOP PLATE SYNCLINE X
X X
X X
DENSTTY
CUNTQUR X X i
LEVFLS
(PERCENT) X S x _
X X X CONTULR PLDT f
1 5 10 15 20 max 5 LOWEFR FEMISPHE Rt i
o + * = FUUAL AREA FROJECTION i
MA  AauM DENSITY T 45,91 PERCENT FIG. |12

CONTOURED POINT DIAGRAM
TOP PLATE BASAL SANDSTONE

D.E. BELL, FEBRUARY, 1980




34
*RRSTEREOman 79214544 == CROWN MOUNTAIN 1979 BLUDING ATTITUDLES.

TRAVERSE = TBSS + TPEM (ALL ATTITUDES FROM TOP PLATE)

158 URIGINAL POLES

N
X X X
X x
X x
X X
X X
X X
X X
* o™t . .
" a .*+ e
X . . mm—_ X
» + T - at WmL -
. . . ¢ =t=F .
- - - OQ"*
w Y - - ¥ -.. - x t
- . x
‘ - - . L ] - L -
X + " [ X
X . X
X X
X X
LEGEND X X
. ¥ PULE X X
- P
+ 3 X X
* 4 X X X SCATTEN GlAGKAR
HY=Q  5,6.7,8,9 5 LOwt R REMISPHE HF

FIG. 13

SCATTER (POLE) DIAGRAM
ALL ATTITUDES EXCEPT FERNIE FM

0. E BELL, FEBRUARY, 1980




35

79214544 == CROMN MUUNTAIN 1979 HEDDING ATYITUDES.

AXASTEREGR®®
TRAVERSE « TBSS + TPCM (ALL ATTITUDES FROM TOP PLATE)
342 {’: 158 ORIGINAL PGLES
7
35 N
X X X
x
%,
X 97 X
\,\e
X 4949 3
«/®
<7
X 3 @Q % X
2T
S 26
& 2%,
= O\
A
X @ s X
= <
S ®
-
x 'gj - gy b9 e ey X
m
x o & O s 80 x
H ! I.l:....:.'..... T "
* 9 s 8 * & 5% b aasd - 9 x
x L I N . » L ] L R BN _BE 3N BN k
x - B " ﬂ x
LI ) E
%
X ™ X
o
[+]
®
2
X °© X
X x
DENSTITY
CUNTUUK X x
LEVELS
{PERLENT) X X
X X X CUNTULIR PLOT
I S 10 19 20 max S LWL R HMEMISPHY WIE
. + & = FauAL AREA PrROJECTIUN
WA AUM BENSITY = 30,37 PERCENT FIG. 13
CONTOURED POINT DIAGRAM
ALL ATTITUDES EXCEPT FERNIE FM
D. €. BELL, FEBRUARY, 1980
AN e e Ty




36

sncline. It is this portion of the syncline that contains No. 8 Zone,
L]

at present the best mining situation from the point of view of overburden

ratios (see Reserves),

The best baseline direction for the Bottom Plate would be 352
degrees but it has been judged that the distortiopal effect of the five
degrees' difference would not affect the sections greatly, as the dips
are much lower than the Top Plate's and the overburden ratios are much

higher for the thin No. 9 Seam.

2.3.3 Locating the Grid
Origin point for the grid was chosen at Crown Mountain's peak,
2266.5 m. as it is definable on the ground {i.e. it is not a "flat”

peak) and it offers a commanding view of much of both plates.

2.4 Geological Map and 1ts Legend

The geological map is a synthesis of lithologic, structural,
and topographic detail. On it are all strikes and dips included in the
sterographic study, except those clustered in too small an area to be

legibly printed on the 1:5,000 scale,

The grid is overlald on the geological map, and only those cross—
sectional lines for which structural cross-sections have been prepared

are presented.

The legend for the geological map is presented on the following

pages, as it is too large to be printed on the map itself.
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LEGEND Scale: 1:5000

CROWN MOUNTAIN
1979 FIELD BASE MAP

Strike and dip where strike symbol

{OUTCROP LOCATION: | " touches outcrop outline
A Isolated outcrop, sketchad to extent and size, : . :
and position chained from nearest chain line: lzg.f/ :si:gskf;::yd;:ﬁ%ﬁ:m “’t'-ke and dip

— strike and dip refers to the
attitude at the nearest tick

B. Chain and compass line following same ; . .
bed through bush: mark (chain station}
tick marks are chain stations XX £x
—_>\‘ ),- I N -i N
Arrow indicates direction of mapping 7 / _

Solid line indicates continuous -

outcrop exposure
broken line indicates no exposure, -
but line bas been chainad. .

C. Chain and compass line along

bulldozed trail, where units cross Where attitude symbol touches chained line:

trail at high angle : strike & dip is at the intersection Solid line indicates exposed

ike hi hained .
ﬁ:‘:r}?';t r:::: ::,25)3 nd the chain - contact between units

“Cov” indicates covered ——
bedrock (i.e. no exposure}

Dashed line indicates /
outcrop-overburden intersection
along chained line {i.e. the trail)

D.Chain and compass line along bull-
dozed trail where units lie more or

Limits of exposure aiong chained line (trail} -
less parallel to trail direction: )

strike and dip refers to attitude at nearest / XX
tick mark (i.e. chain station)

DENNIS E.BELL
JANUARY 1980
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fOUTCROP IDENTIFICATION & MEASUREMENT ;|

otc
55" sandstone

“ridge ss''  any particularly hard and massive sandstone,
topographically prominent, and may thus be
followed and outlined by chain and compass.

“sit’ siltstone
“sh'r shale

“sit-sh””  an interbedded siltstone and shale unit, usually
topographically recessive

outcrop

[

“Bm"’ outcrop exposes 5 meters true thickness;
outcrop figures always indicate true thickness
exposed (except where noted otherwise) —
outcrop length is shown by extent along

chained line.
“msv”’ massive
“rev’’ recessive

{OUTCROP OUTLINE: |

Dotted line indicates —— . _ .
forest cover - outcrop boundary T’

——___ Strike and dip at contact

slt - sh

~—— Strike and dip at intersection of
strike and dip symbol lines

~~ exposed contact between units

i

[

\ small dotted line is estimated position of
contact, or top or bottom of appropriate unit.

[COAL SEAM, CONTACTS, AND ATTITUDES:]

X
. b4 Strike and dip of hanging wall (HW) or footwall (FW) of coal
iy seam at tick mark (chain station),
“bloom” coal in the unconsolidated overburden

9 position’”  surface line of Seam No. 9. as determined on structurat cross-sections

#8 ” top and bottom of seam No. 8 interval {i.e. No. Bis composed of
several closely spaced coal beds}.




[SURVEY POINTS:]

.& Intersection of crosshairs indicates a surveyed point.

[DRILL HOLES

intersection of cross-hairs indicates dreill coliar position

RH‘69 xx “RH" I’Dtal'y h0|e

“69” or “79" 1968 or 1979

TRENCHES: ) o
Coal, bloom in trench, but strike and dip not visible.

Survey point at trench end ’ P Coal seam hanging and footwalls chained for position
-.‘\ "l 3 , F13
T \' ' . \'\
T-79 x \_ A___- chained position of siltstone unit in trench

“T” hand or back-hoe trench Strike and dip where strike line touches trench centre-line
79" 1979

FAULTS:
thrust fault, position exposed and chained

/ thrust fault, position approximate

any fault trace other than a thrust

N U upthrown side
01O D" downthrown side
“10 m"  wisible displacement

FOLDS:

anticline

syncline
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[LITHOLOGICAL UNITS |

Y {No particular designation} Coal-bearing member of the Kootenay Formation;
'&e interbedded sandstones, siltstones, shales, and coal:
L&
0K
¥ l‘ BASAL 557 ‘ Very prominent Moose Mountain Member sandstones; massive light grey-weathering;
fine, medium, and coarse grained.
é??' FORANGE BEDS” Upper Passage Beds of the upper Fernie Formation, distinctive orange-yeliow
Qc} Q@ weathering fine and medium sandstones.
"F or fsb Lower Passage Beds of the upper Fernie Formation; dark grey and brown

soft shales with some interbedded siltstones. Often contorted.
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2.5 Structural Analysis

2.5.1 The

Structural Cross-Sections

Twenty—three structural cross—sections have been prepared. The

basic spacing

on the grid is 100 m, and these sections are located between

2,000 m north and 3,200 m south,

Individual sections were chosen so that all drill holes, both new

and old, are to be found, and many sections were chosen to cover the more

critical lithologic or structural details.

2.

The

sition of any

following procedure was used in constructing the sections:
Chained positions were plotted (top or bottom of Basal,
isolated outcrops, position of Crown Mountain Thrust, etc.).
Horizons were drawn at the appropriate dip angles for the
points involved (35 and 57 degrees for Top Plate Syncline
limbs, 26.5 and 22 degrees for Bottom Plate dips, etc.; the Crown
Mountain Thrust was drawn at a constant 38 degrees west

dip, as it must, by definition, be steeper than either Top
or Bottom Plate west average dips - it could, however, be
steeper).

Drill holes were added, and the positions ¢f the various
units, especlally the top of the Basal Sandstone, were

tied in to the average dips.

Surface profile was added as a last step, to provide a

final balance and accounting.

greatest difference that was encountered between the po-

horizon predicted on the sections and that actwally found in

the drill holes was 25 m vertically, which is judged to be small encugh



that no major changes need to be made in interpretation,

All points that did not fall on the appropriate cross—secticnal
line were projected to the section using the average strike of 347

degrees, and the furthest distance projected was 50 m.

The shape of the Top Plate Syncline was constructed using a
combination of the stereographic data and measurements on the ground.
Section 2,000 North contains the particular construction and balance
method for the shape used on all the sections. It is important to note
that the structural cross—-sections presented In this report are a first
effort only; the writer feels that the shape for the syncline is approximately
correct, but the drill hole intersections show that 37 or 38 degrees
(rather than the 35 degrees used) would have been a better choice for the
east limb, and rounding about the axis could be possibly 25% less smooth,
and be 25 m or so deeper. Should development proceed, a second, “tuned”

set of sections can be prepared, in order to get a closer fit.

It is also improtant to note that the elevations stated on the
sections for top—of-Basal, position of particlar outcrops, etc., are
regarded as accurate to 5 m vertically 75% of the time, and 10 m in the
repaining cases., Horizontally, these points are accurate to 10 m 75%

of the time, and 20 m otherwise.

It would appear, as a general conclusion from the cross—sections,
that there are no further structural features to be determined {other
than those presented) for Crown Moutnain which would cause any particular
horizon to be found more than 25 m vertically from its predicted position
at any point. In other words, the mining of Nos. 8 or 9 Seams would not

encounter movements of more than 25 m up or down, including those ever-present



repetitions or ommissions which are found in all of the presently-operated

open pits in the Kootenay coal belt.

Figure 15, following, presents the positioning and lay-out of

the cross—-sections for Crown Mountain.

2.5.2 The Structural Contour Map

A structural contour map for both No. 8 Zone and Seam No. 9

is included in the enclosures.

No. 8 contours are for the top of No. 8 Zone, at its position
at the center of the Top Plate Syncline, This presentation is based on
the information from three of the 1979 drill holes, two of the 1979
backhoe trenchs (stakes to mark the hanging wall of the thickest bed in
each trench were surveyed as part of the surveying program), one of the
1969 drill holes, and several hundred meters of 1969 trenching expesing

various parts of the syncline.

Seam No. 9 contours are drawn on the top of the seam, in both
Top and Bottom Plates. The contours are meant to indicate the position
of the seam in a structural, i,e, three-dimensional sense. The writer
has made no attempt to include all of the small—-scale repetitions,
ommissions, and splittings of the seam, normal to coal beds in thrusted
terrain, as most of the omes he saw would be difficult to represent
adequately on a 1:5,000 scale. It is thought that the seam should rarely
differ more than 20 m vertically from the position given. Should the time
come when it is feasible to mine a 3 m seam at ratios of 12.2:1 (Top

Plate) or 19.8:1 (Bottom Plate), greater detail work can be done.
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The contours were constructed by projecting the chosen contour
elevations upwards or the cross—-sections, and then connecting the points
or the base map, section to section. The westward extent of No. 9
Seam under the overhang of the Crown Mountaia "Thrust is moot, and depends
upon the angle of the thrust, which at present is unknown. The interpretation
given by the writer is felt to be a maximum coal extent for the sgeam;
any increase in dip of the fault beyond the 38 degrees used will decrease

the reserve.

2.6 1979 Drill Program

During the field season of 1979, two rotary drilling companies,
SDS Ltd. and Garrity and Baker provided services on Crown Mountain. Each
had one rig working on Crows Nest Resources' southeast
British Columbia properties throughout the season, and they came to

Crown Mountain as their last project for the company oa their schedules.

TABLE 5 1979 DRILL PROGRAM

Hole No. Ty pe Depth (m) Inclination Plate Contractox
RH-79-101 single wall 201.3 vertical Top G & B
RH-70-101B core 34.0 vertical Top G &B
RE-79-102 double wall 266.0 vertical Bottom  SDS
RH-79-103 single wall 138.0 vertical Bottom G & B
RH-79-104 single wall 142.0 vertical Bottom G & B
RH-79-105B core 66.5 vertical Bottom G & B
RH-79-106  single wall 53.5 250 true/60° Top G &B

901.3 Total

Hole 101 was placed so that it would penetrate the top of No.

8 Zone on the east 1limb of the Top Plate at a shallow depth, and continue
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down through No. @ Seam into the Basal Sandstone. 1t 1s, in a sense, &
duplicate of old hole 69-25, but further south along the limb., We do not
know exactly where 69-25 is (i.e. the actual old hole was not found),

but we do know its site, which is as surveyed.

Hele 10iB was a shallow core hele, meant to sample the No.
8 Zone. Mixed results were obtained {mot with the coal, but with the
coring). The core description is in Appendix B. The hole was located
on the same site as 101, and the rig moved over a few meters from it

to 101B.

Hole 102 was the double wall rotary hole drilled by SDS Ltd.
It was positioned to penetrate the maximum section available geoclogically
on the Bottom Plate. 1t was stopped well-anchored intc the Basal
Sandstone. None of the old holes were located to drill the total section
available, and it appears they were placed to drill out what is the best dip
slope situation available. The nearest old hple is considerably further
south. This hole was meant, specifically, to check the possbility of No.
8 Zone existing under a small area near the peak, yilelding a small-scale
low-ratio reserve of this coal on the plate. Structural calculations

indicated that there could just barely be enough section available to have

the zone appearing.

It was not found, and there is no indication in the plentiful
outcropping cliff-section nearby that it is there. The conclusion is,
therefore, that on the Bottom Plate erosion has removed all section from

a horizon slightly below No. 8's position in the stratigraphic section.
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Hole 103 and Hole 104 were placed Iin the central area of the
main dip slope on the Bottom Plate, as were elght of the eleven 1969
holes. 103 was placed to add continuity to No. 9 Seam's existence, and
104 was placed both for this reason and to check on the existence of
the seam further west, down-dip, on the slope than had been proved by any
of the 1969 holes. Both of these holes penetrated expected section and

ended in or near the Basal Sandstone.

Hole 105B {there is no hole 105) was a short hole drilled to
core No. 9 Seam on the Bottom Plate, and is, in effect, 2 re-drill of

old hole 69-32. The core log is in Appendix B.

Hole 106 was drilied to prove the existence of No. 8 Zone on
the west Iimb of the Top Plate Syncline., Crown Mountain drilling was done
at the end of the season, and by this time the general shape and dimensions
of the syncline were known. None of the old, caving trenching or the
1979 trenching had exposed the seam on the west limb, and none of the old
1969 drilling had been positioned te find it. It was deemed prudent to
actually prove its existence. The hole was aligned to penetrate the west
limb in approximately the center of its length, and at the same time to
check the section above it., The hole provided expected results: No. 8
Zone is present in approximately the correct position and thicknmess, and
the small amount of section above it — that is, the rock at the top of

the Crown Mountain stratigraphic section — contains no significant coal.

2.7 1979 Geophysical Logging

Many difficulties were encountered with BPB's logging on

Crown Mountain during the 1979 program, and only a partial



suite was collected. Of those logs run, many are incowmplete. In addition

Davies Exploration Logging ran logs, some of which dupliicated BPB's

work, in several of the holes. The following table summarizes the

results.
TABLE 6 1979 GEOPHYSICAL LOGGING

Hole ¥No. Logged Open/ Gamma LSD G/N Caliper BRD Neut Res Quality

Depth (m) Pipe
RH-79-101 200.1 pipe X X X
RH-79-101B 29.0 open X X X X X
RH-79-102  264.4 pipe X X X X X X X
RH-79-103 133.0 pipe X X X
RH~79-104 139.0 pipe X X
RH-73-105B 65.5 pipe X X
RH-79-106 52.6 pipe X X -X X X X

The geophysical logs obtained, though unfortunately not as cowplete
or as numerous as would be liked, were nonetheless effective when interpreted
with the 197% chip logs and the eleven 196% gamma-neutron logs in band.

Copies of the 1979 logs are in Appendix D,

2.8 1969 Drill Program

The onrly surviving drilling data from the 1969 exploration program
by Crows Nest Industries are contained in a set of copies of excellent -
gamma-neutror logs from eleven rotary holes. The holes were placed,
smartly and fortunately, with an obvious philosophy of penetrating all

section down to the Basal Sandstone, and this they did. The Basal stands

out clearly on the logs, as do the units and seaus above,



49

TABLE NO. 7 1969 DRILL HOLES

Hole No. Plate Depth (m) Seams Tested
RH-69-25 top 152,7 8, 9
RH-69-26 top 147.2 9, 10
RH-69-27 bottom 141, 4 9, 10
RH-69-28 bot tom 126.8 9, 10
RH-69-29 bottom 121.6 9, 10
RH~69-30 bot tom 134.1 9, 10
RH-69-31 bottom 189.6 9, 10
RH-69-32 bottom 140.2 9, 10
RH~69-33 top 189.6 9, 10
RH-69-34 bot tom 164.0 9, 10
RA~69-35 bottom 161.2 9, 10

1,668.4 Total

Eight of the holes were placed in the ceantral region of the main
dip slope on the Bottom Plate, and appear to have been testing the
possibility of a thick, mineable seam occuring under the slope. The other
three were located on the east limb of the Top Plate Syncline, and one

of them was positioned such that No. 8 Zone was tested.

2,9 Coal Quality

Results of testing coal from the cuttings and core

from the 1979 drill holes have not yet beern received from the lab- (?

oratory. They will be included when available., —_ éC/AffiﬁJii&iﬂj?%f;Z_ﬂ_____



The following is a summary of the 1979 dip sample analysis:

MT 4 - 8%

ASH 18 ~ 20%

Vi1 18 - 20%

FC 52 - 60%

5 0.6%

CAL 6,500 KCal/Kg
FS1 0-2

RANK mvb ASTM

It appears also that coal buried deeply enough is indeed at 2
higher FSI, but this would exclude most of No. 8 Zone, only a small

part of which is located deeper than 50 m.

2.10 Reserves

Three sets of figures for reserves have been calculated: No. 8

Zone and No. 9 Seam in the Top Plate, and No., 9 Seam in the Bottom Plate.

TABLE NO. 8 GEOLOGICAL IN-PLACE RESERVES

Plate Seam Thickness Area Raw coal in Overburden Ratio
No. (m) (ha) place (tonnes) (tonnex/m™)

top 8 10 44 627,000 2.0:1

top 9 4 289 Iﬂ§65,000 12,2:1

bot tom 9 3 2,068 8,933,000 19.8:1

VLI
Notes: / 4

{1) A coal density of 1.44 has been used in all calculaticns.
{(2) No. 8 tonmnage and ratio are based on a thickness of 10 m.
The thickness could be as high as 12 m (yielding 753,000 tomnes) or a

very conservative low of 6 m (yielding 376,000 tonnes). Seam 8 is



drawn on the sections as a "zone,” composed of several seams separated
by cozly shales, The author considers the total zone to be about 18 m in
true thickness, with an aggregate coal thickness of 10 m. Trenching

showed the minimum thickness of the thickest bed to be 6.0 m.

{3} Seam 9 ratio of 12.2:1 assumes No. 8 Zone has already been removed.
{4) No. 8 Zone does not exist on the Bottom Plate; it is missing
through erosion.
{(5) Seam No. 9 figures on the Bottom Plate are for the area south
of 600 South; north of this line the effect of a dip slope is largely
lost and the ratios rise dramatically. The seam varies in thickness from
l.5® to & m, and is considerably faulted (variously split, repeated, or
missing). Table 8 figures are based on No. 9 Seam's position beneath
the dip slope, as drawn on the sections. In addition, the tonnage and
area is based or a maxXximum possible westward extent of the seam as allowed
by the position {at present only sketchily known) of the Crown Mountain

Thrust. A comservative approach would be to reduce Table 8 figures by 10X.

{(6) Reserves are calcutaled for area from the base map and
for thickness from the estimated average seam thicknesses. Overburden is

taken from the cross—sections.

2.11 Recommendations

Considering that this report summarizes an analysis of eighteen
drill holes, detailed mapping on a 1:5,000 scale, 1,024 m of treaching, and
stereographic analysis of the structures involved, it could be stated
that basic exploration is through, and any further work should be considered

as development.
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From this viewpoint, the dip-slope overlying No. 9 Seam in the
Bottom Plate would require consilderable in-filling by drilling, especially
along the down-dip western edge, where the position of the Crown Mountain
Thrust is only sketchily known. Trenching would be of minimal use, except
along the eastern and southern edges, where the seam's positlon is already

relatively well known.

On the Top Plate, drilling could be oriented to spacing de—
signed to outline the two synclinal limbs in better detail. Considerable
trenching would be useful to pin down the surface Intersections of both
No. 8 Zone and No. 9 Seam. Attention could be directed also to determining
the actual amocunt and effect of cracking and sliding the coal has under-
gone at its position near the hinge of the steep-sided asymmetric Top
Plate Syncline. There is quite a bit of disturbance visibie in the old,

caving trenching, and it may have a detrimental effect on mining.



3.0 1Itemized Cost Statement

The following Application to Extend Term of Licence for Crown

Mountain contains detailed cost figures.
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DEPARTMENT OF MINES AND PETROLEUM RESDURCES
Coal Act {Sec. 19} .

APPLICATION TO EXTEND TERM OF LICENCE

L1 BOLTON AGNEE : sgent for____CROWS NEST RESOURCES LIMITED
e (Mamal
P.0. BOX 2699 Stn. "M
{ASOreal ) LA )
CALGARY _ ALBERTA V26" oMy
Vakid FMC No 187621

hereby apply to the Minister 10 caleod the 1erm of Coal Licences No{s) 305 tn 313 incl.. 365,
366, 367, 371, 372, 408
for 2 further pariod of one year.

2. 1 have performed, o1 caused 10 be performed, during the period __February 1, 1979 o
January 31 !9&, work to the value of at least § 164,118
on the Jocation of coal licences as follows:
CATEGORY OF WORK
Licemca Wots}, AP i il Coxt
Geological mappiog - . - - 305 to 313 incl. , 365, 40,539
X 366,367,371,372,408
Surveys: Geophysical - - -
Geochemical - - -
01.he]r - - - - - 308,372,408,365,313, 367 8,118
gegdetic lpcation
Road construetion - - - - 312 367 + rading on 371 107060
UHP § 2,30 310,307
Surfact work - - - o . 8,268

Undergsound work - - - -
Drilling R - 212, 367 72,668

i i 1 - 7 820
Logging, sampling, and testing . 31.2:35:391 - 3657408, 8
Reclamation - - - - '« 372 308 314 Q.L_ 2,280
Other work (specity) - - - 307,309,372,308,310, 12,92%
Gepl. Report 408,365,312, 366, 35? 371 ]
3. I wish to apply § 164,118 of this value of wark on Coal Licence{s)»__30%, to 313 incl.,
365, 366, 367, 371, 372, 408
£, I wish 10 pay cash in lien of work in the amouwnt of § cn Coal L3 {s}

MNa{s}

5. I wnh 1o 2ppiy § of thic vaiue of work 10 claim a refund of cash in bev of work in

theamountof $_ . which was paid to exiend the term of Coal Liceoce{s) No(s).

from

) 19___.. Mining Receipt No

for prior paymeot of cash in liew of work is otfached for adjustment,

6. The work performed on the Jocation(s) is detatied in the attached report cazitied Crown Mtn. Project

- Annual Reclamation Report, 1979
- Geological Report, 1979 will be submitted under separate covers in less
than ninely days.

January 22, 1980
(Daw) {3ty bl grovbiimtes }

- A - gy b WY o Al 30 njpsintiees SOWL S8 § AT ol B Lanpyeren

[FOAMS TO SE SEPAMITTED IN DUPLICATEY

FOR DEPARTMENTAL USE ONLY

Vatue of work reporsed $ - Valut of work sppled on lxcenom 3
Valot of work spps d3 Value of credt ang 3 _
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. Work pesformed, Yes No [T
The program of operations detailed herevnder was carsicd out during the pesiod from.. Feb. 1. 1979

o — —_

of §

January 31 !9_8_9._. Toral costs are 5_ 164,118 .——, 2D aveiage

-B4.DB __ per micTARES

GEOLOGICAL MAPPING  Ya (X} No[]  Cous._ 40,539

Aves [Acres) Scade Tirm
Reconnaissance
Detail: Surfaee 1,300 1:5,000 1i0 mansdays.
Undes ground
Guber {specify)
GEOFHYSICAL OR GEUOCHEMICAL SURVEYS Yes D No m Cost 3
Mrethod Line miles

OTHER SURVEYS  Yes No[] Coms__ 8,118
Gnid Topographic_10Cation_survey oner

ROAD CONSTRUCTION  Yes[f] No[] Coms_ 10,700
Leagth: Oa Licences 75 M + upgrading  Access {off sicences)_upgradi ng only

SURFACE WORK  Yes [§ No[] Costs_8,368

Langts tlow mect Nuanberis}
Trenching 900 m backboe_treaching 112, 367
Seam tracing
Crosscutting
Other

UNDERGROUND WORK Yes Ne [X) Cost §
Testadita: Number___ ==~ Averageleapth_ _  Totaj footage
Other workings: Area Total footage

DRIALING VYu[f] No[] Coms_ 72,668
- Hoda Sim Nuow ver of Holey Tartal Femdagk

Cose: DiamondD Wirchine m

Rotary: Conventional{ ] 10m 631 m
Reverse circulation ] 10 cm 1 266 m
Other,
Contractor Where core stored___CNRL tab, Fernie, B.C.

LOGGING, SAMPLING, AND TESTING (check) Yes [¥] No [} Con 5. B,620
Lithology: Drill samples [x] Care samples {1} Bulk samplex {7} to dote
. Logs: Gamma-Newtron [} Deosity f]  Other [T
Testing: Prox. analysis [} Fsl X} Washability [T}

in progress Carbonization [] Pewographic [] Plasricity { ] Crther
cost not included
OTHER WORK {specify details) Cost §
Rrronts: e . )
Reclamaton work (Permit No, C-54 ) Detail of work® backfillling trenches, re-contouring
drill sites, seeding & fertilizing $ 2,280
Getiogical Report — 312.%2%
Cost 3 18 205,
OPERATIONS: Dennis E. Beli ' P. Geol. (Alberta)

Work was supervised by Frank Hartonhegyi Position Sr. Staff Geologi_st

Is this person a registered or licensed Profossional Enginecr in British Columbia? Yas {3 Nefx]

NoTE—Whcre the licenser intends 10 perform, during the extended term of his hiceooe, work pot set
out in the plan of opcrations fisd woder secvioo 15 (2} (), a supplemenia) plan of opeorations is to be
attached. . i

= ¥ recismsiss weri separied b prynut Srpan gy Srads 5l vyt b iee -



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

ON.FROPERTY €OSTS: For pariod from._dune 34 o October.22 ____ 1929

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

Avaragr Number Avarypy Aniant Blom e
of Employses | Y of Dayy FY

Professional and techaical 1 125 64 £. 000

Mt:i‘liae opesators and support

Mincrs
Other

Totaj operator's costs 5-_.—§J_9_Q.0_
CONTRACTORS AND COMNSULTANTS:

Nama Servicn Conzrect A el
Hax Air Geplogical Conseltaot . 22,230
SAL, B. 3 R, Supervising Machinery work = 2 3163
SCRL Surveying Dept. ipgl. jts Geodetic location Survey 8,118
subcontractor Midwest Survey -
Brain Bros. Comstruction Earth Moving {Bulidozer, etc.) 14,525
sDS Drilling Rotary Drilling 10,535_
Garritty & Baker Drilling Rotary Drilling . | 20,921
BPB Instruments " Dewnhole Geophys. Logging 4,770
Davis_Lpgging . Dowphele Gepphys. Logging — 3.B50%
Gallant Trucking Nater Haulting ' 4,755
Total: . s 91.860
4. FIEL D CAMP COSTS: At
Food .
Adx dation : 11,830
Fuel jncl. helicopter and machinery 6,489
Other Communications 1,110

Toial fieid camp costs 5 19,02%

5. SAMPLING, ANALYSIS, AND TESTING:

Sorr v Tortorwed ¥y A Sagmans
Samples taken and sent for analysis and tests, —
will be compieted in_the subsequent term
Totals, samplings, analysis, and tcsting §

& SUPPLIES AND MATERIALS COSTS: N

Process suppis

Operatiog and mainiesance supplics 17.523

Office and technical supplies

Otdber supplics and matcrials

Total, supplies 20d materials § 12.523_
7. TRANSPORTATION COSTS (Grousnd ransponation detxils):
¥ plat ey Oremsy Rormid Kawr A S
one 10 two
4x4_trucks Rent Rite __  _ $1000/m,_§ months _ .._6.000_




Air supporni delsils:
Abrcaatt Tram [T Cherur

Helicopter 206-8B Kenting. 9.565

Tatal transporiation costs 5__ 15,565

£ RECLAMATION WORX:

s 2,280
9. TRAVEL EXPENDITURES (cperator's costs oaly):
Humper af Pervosne Mumwer of Trise A
1,199
Total travel expenditurs § 1,18¢%

Total costs $ 150,463

{Secs. 28 and 29, B.C. Reg. 436/75)

OFF-PROPERTY COSTS: Period from___F€bruary 1, 1979 ., January 31 1980
A Bentvid
Logistics and field ' :
{#) Logistics and ficld support PHOTOYESTOAy s 730
(b} Technical and feasibiiity studies Drafting 2,325
{c} Preparation of reports _Max Air Consyltants 10,600

{d) Supplics and services

{¢) Mobilization and demobilization of equipment

{f} Travelling caxpenses

{lcnime}

Yol 5. 13,655

Supparting Cost Statements Attached

Total supporting costs 3
SUMMARY
Ou-property corts [y 150,463
Of-property costs : $ 13,655

Total costs §.___ 164,118

Sistement of costs verified by LS /\/6,,\,@/_5& ;r__ |
. }g;z,,f\. 2@{/ _?{'7 :—-—_-:’-;—j—im //Uj’i Z . )J;A’l .
- o .

0 {Deu}

- t TRty ol pepeg

Za-SY>arm

- £
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5.0 PROFESSIONAL VERIFICATION OF REPORT

Entitled: Crown Mountain Coal Exploration, 1979
Kootenay Land District,
Southeast British Columbia
B.C. Coal Licences
Nos. 308, 310, 312, 365, 366, 367,
371, 372, 408, 305, 306, 307, 309, 311
and 313

Mr. Dennis E. Bell carried out the 1979 geological field program
on Crown Mountain, British Columbia coal licences held by Shell
Canada Resources Ltd. and operated by Crows Nest Resocurces Limited.

Dennis Bell, B.S.c., graduated in Geclogy from Dalhousie University
in 1965. Since 1968 he has specialized in basic field mapping, structural
interpretation, and exploration equipment supervision in the coking coal belt
cof British Columbia and Alberta., He has worked on projects similar to Crown
Mountain for such major coal companies as Manalta Coal Ltd., Luscar Ltd.,
Petrocan, and Fording Coal Ltd. Mr. Bell is registered as a Professiomal
Geologist Association of Professional Engineers, Geoclogists, and
Geophysicists of Alberta.

I consider the aforementioned Geclogist to be well qualified to
undertake responsibilities he was assigned for thig project. I am
satisfied that the attached report dated April 30, 1980 has been

competently prepared and justly represents the information obtained from

this project. -

J. Jo Crabb P.Eng.

//*
ot
April 30, 1980 ’(Lq";aﬂ,,f”"##ﬂﬁ

/o
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INTER-OFFICE CORRESPONDENCE

Date DECEMBER 18, 1979
To CROWSNEST RESOURCES LIMITED {C.N.R.L.)
From 0.C. Poulsom

SHELTECH CANADA

Subject LOCATION SURVEYS
CROWN MOUNTAIN -~ SPARWOOD AREA
S.E. BRITISH COLUMBIA 4951E

Three major control points (Sheep, 103, 201) were used to set up a net-
work of four additional control points (TL, 23, Saddlie, South Erickson).

Seven new drill holes, eleven old drill holes and seven trenches were
surveyed in this area.

Conventional survey methods using 1" theodolite for the control

network and a 10" theodolite for locating drill holes and trenches as
well as electronic distance measuring equipment were used to obtain
coordinates and elevations for the various stations. Calculations

were done in the U.T.M. system wi&h distances and bearings converted to

plane (reference meridian was 117 W) and results were reported to C.N.R.L.

in both tabular and plan form.

The survey cost attributed to this area for the 1979 field season is
approximately $8,118.

Rl S+ Sorvmear

Dave Poulsom
Enclosure

DPcw



CROWSNEST RESOURCES LIMITED (CNRL)

Control

10)
102
103
104
1058
106
1018

*25
*26
*27
*28
*29
*30
*31
*32
*33
*34
*35

Control

103
201
Sheep

TL
23
Saddle

South
Erickson

L]

N

Drill Holes

E
5521587 .41 662666.99
5520353.51 6638R9.006
6518350.20 663733.08
5518891.16 663312.36
6519281 .61 663478.68
5521688.57 662558.74
5521591 .40 662664 .36
5521683.60 662582.71
5521484.19 662828.92
5510215.63 663796.69
5518744 .84 663864 .69
5518694 .42 663703.20
5519160.13 663587 .45
5519100.02 663357 .83
5519303.72 663484.25
5521833.65 662665.21
5518416.45 - 663518.20
5518080.71 663532.11
Crown Mountain
N E
5533523.85 - 662278.84
5539874 .88 659007 .28
£5524886.08 658928 .47
5525021.50 665970.49
5521333.25 666323.17
5519499.6] 661251.44
5515226.65% 662208.41

PAGE 2

Elev.

2151 .81
2215.77
1963.48
1918.,24
1987.70
2140.85
2151.84

2148.02
216715
2057.13
2012.42
1953.4%
2004.32
1960.60
1987 .36
2203.62
1931.82
1901.32

Elev.

2157.46
2180.80
2418.00

2523.87
2062.53
2435.83

2478.86

k]
g -
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5&0/’/’0.?5 y
2o Line /
Listonaes .
V/ 4 adVY aj

DIstonces
A ~
a\ S | T
A\ STATION. o LATITUDE
<} | /03 2956 02 368" |
o/ | 99256799, 202" | ,
$ - Shecp ] PS5/ 26. /377 ,
7 05/ 23 639"
b 1 G995/ 23 ‘
_F—
C"3 o / / 4
— .
|
) ' ,
l f/‘/(i.fa/? 29° 2& /0. PP/ ” ,
.
| DRILL HOLE NORTHINGS
0 , 2 101 5 521 587.41 | €
Sheeo M VAR MR 7y 1018 5 521 591.40 | ¢
. /. - D0#£3. 32 Sock (/772 102 | 552035351 | ¢
103 5 518 350.20 | ¢
o 104 5 518 891.16 | ¢
1058 | 5519281.61 | «
| 108 | 5 521 688.57 | ¢
o TRENCHES | L
1 5 524 000 mN CMT 79-1 5 52| 455.97 '“e
‘ - cMT79-2 5 521 52359 | €
o CMT ?9-3___SOUTH - 5521 614.49 €
‘~\ D R NORTH 5 52| 859.84 | ¢
oy Q | CMT 79-4 WEST | 5521 892.60 | ¢
AN \ ~ EAsT 552] 925.60 | ¢
.“ & CMT 79-5 WEST, | 5519 396.48 €
ué, NE | EAST = 55I9 437.30 | ¢
8 N | CMT 79-BWEST | 5518 912.50 | ¢
© L EAST | 5 5/8 918.63 B
o | CMT 79-7 EAST 5 518 618.98 | ¢
0 WEST 5 5|8 582.45 |

5 522 000OmN

30-05-4

—~ ’ 2550.29
2492 9C

41-55-25

S

2765.90

30-50-48

2549.62 —
34-08-16
2522.44—-

N 33-58-34
35-43-06

5%

NS,

GMT 79.2

CMTT79-7TE

CL 310 cL 309\0

DHIO3

CL 372

CL 305

CL 307

Soth| Erichson /.S,
Kock go/rr7z

|

CL 306

P 23 /S
] A Rock Corrr
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+ , $
cO/ E9° 56° 39, 22”7 S/ PCRA7 D/ FE9 S 53¢ 74 88 639 007 28 C/E0. B8O »m
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106 | 552168857 | 662 55874 | 214085
TRENCHES |
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STRATIGRAPHIC SECTION

DESIGNATION:

RH -79 -101

PROJECT:

AREA: CROWN MOUNTAIN

SCALE

INTERVAL

LOCATION:

AUTHOR:

PANCHY / BELL

.{

SOURCE OF DATA:

DATE: 19

ROTARY CHIP LOG, 2m SAMPLES

STRIKE

DESCRIPTION

LITHOLOGY &

DIP

MAIN

AMPLIFIED

SAMPLE

-0

~10

30

-40

- 50

60

=70

10 -

-100

~-110

48

50

54

106

108

110+

112

-120

-130

-140

-150

—160

~170

180

-200

120

1224

124

126

128

130

138

142

144

194

e e

Chip log 2m
Eric Panchy

samples

Overburden , sandstone

!

Sandstone, minor coal

30 . .. '-".-'..‘

- P
. o
.
- - =
., -
. I3
M
-
P

Sandstone & coal

Sandstone , race coal

Sondstone , minor shale

Coal, minor sandstone

Corbonaceous shale &coal

Cool! often trace shale

- Sgndsrens; masnr caal ...

0ty s

1002t

Sandstone , shale

Sand'stone , trace. coal

Sondstone

Coal,minor shok

Coal

Siltstone , minor cool & shale

A

Sandstone

Sandstone , trace coal

Sandstone

Shale & sandstone

Sandstone, minor shale

Corbonaceous shole , minor
sandstone

Sandstone & shale

{
Sandstone , trace shale
Sandstone & shale

104 i

Sandstone

Sandstone , shale

Sandstone

Sondstone, siltstone ,shale

Sandstone , shale

Siltstone , sandstone

Shale, minor sandstone

Sandstone, minor shole,
troce coal

146

147

Shale, trace coal

Shale , coal

Sandstone , siftstone

Sandstone

Sandstone, si/tstone

Sandstone , shale

Missing

Sandstone, shale
trace coa

Shale, c ool

Caorbonaceous shole minor
coal

Coal & shale

Sandstone, siltstone
shaole..

Sandstone , siltstone

Shale , siltstone

Shale,siltstone

Shale ,trace coal

Shale , coal

Shale, trace coal

Shale

Coal, traceshale

Shale , coal

Coa/

180

|

184

188

189-f

190

192

Coal, shale

Coal

Coal,shale

Shole, trace cecal

Coal, shale

Shale

Shale, minor siltstone

Carbonaceous shale

Coal

Sandstone

Corbonoceous shale

Shale, minor coal

Sondstone shale

Sandstone, trace shale

N

Skole , cool

Cool, sandstone

Sandstone, shale ,trace coal

Carbonaceous shale

Sondstone , trace coal

R 