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Crows Nest Resources

Eau Claire Place, 525 - 5rd Avenue 5.W., Calgary, Atberia (403 232-4355  LIMITED
P.O. Box 2699, Station M, Calgary, Alberta T2P 2M7 Telex 03-822505

December 20, 1985

Ministry of Energy, Mines and
Petroleum Resources

525 Superior Street

Victoria, B.C.

vav 177

Dear Sirs:
Enclosed please find our report on the Lillyburt Project.

This report has been prepared by Mr. B. McKinstry, an employee of Crows
Nest Resources Limited.

Mr. B, McKinstry, M.Sc., graduated in Geology from Carleton University,
Ottawa in 1971. Prior to graduation, Mr. McKinstry worked as an
assistant for a major mining firm and after graduation as a geologist
with a mining firm, a research assistant at Carleton University and a a
geologist with a consulting firm. Mr. McKinstry has been employed by
Crows Nest Resources Limited as a Staff Geologist, since 1981.

I consider the aforementioned geologist to be well qualified to
undertake the responsibilities assigned on this project. [ am satisfied
that the attached report has been competently prepared and justly
represents the information obtained from this project.

Yours very truly,

h ]
i ¥ GEOLOGICAL BRANCH

ASSESSMENT REPORT

N0 697
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Kootenay Land District, British Columbiz

B.C. Coal Licence Numbers: 4080-4089 Inclusive; 5313, 7292
Group Number : 243

Owner: Shell Canada Resources Limited

Operator: Crows Nest Resources Limited

NTS: B826/7
Longitude: 114° 37' MWest
Latitude: 4g9° 22' North
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Staff Geologist
December, 1985
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SUMMARY

The Lillyburt coal property is located within British Columbia coal
licences 4082 through 4087 inclusive, and licences 5313 and 7292
covering some 1865 hectares of land. The licences are located in the
northeast end of the Flathead River Yalley in southeastern B.C.
(Enclosure 1). Access to the property is obtained via the Corbin Valley
forestry access road from the Corbin coal loading facilities (15
kilometers) or via the Lodgepole forestry access road from Morrissey
Station on the main C.P.R. railway line (45 kilometers). Total rail
distance to Roberts Bank, Vancouver, is approximately 1150 kilometers.

Coal licences, 4080-4089 (Group #243), have been held since 1978 by
Shell Canada Resources Limited with operations carried out by its
wholly-owned subsidiary, Crows Nest Resources Limited. Exploration to
date has included 26 rotary holes, 4 diamond drill holes, numerous
backhoe trenches, geological mapping, ground control and location
surveys and photogrammetric mapping. In 1982, Shell Canada Resources
Limited obtained coal licences 5313 and 7292 immediately to the east of
the above mentioned licences. However, corporate evaluation of the
Lillyburt project has required the forfeiture of licences 4080, 4081,
4088 and 4089 inclusive this year.

Geology within the area of interest is dominated by normal faults to the
northeast and south, and by a thrust fault to the west. Drilling and
mapping data indicate Jurassic-Cretaceocus Fernie, Kootenay and
Cretaceous Blairmore stratigraphy have been folded into an open doubly
plunging asymmetric syncline with axial plane trending east-west. This
structure is bounded on all sides by high angle normal faulting
exhibiting considerable movement.

C2/dn.4
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Thickness of the coal-bearing member of the Kootenay tormation is 300
meters on the south limb of this syncline but reduced toc 140 meters on
the north limb. Within the coal-bearing member, there are five seams of
economic interest totalling 21 meters in aggregate thickness. ATl seams
exceed 1 meter; with the thickest averaging 10 meters, being the third
seam in an ascending order from the Fernie-Kootenay contact.

Total indicated resources of coal underlying group #243 within the
property are estimated to be some 130 million tonnes. Geological in
place "reserves” are calculated to be 24.9 million tonnes with an
overburden ratio of 3.8 cubic meters rock per tonne coal. These figures
may increase with the added coal potential underlying licence #5313.

Analysis from rotary cuttings and drill core indicate coal at Lillyburt
to be medium volatile bituminous.

C2/dn.5
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1.0 INTRCDUCTION

1.1

1.2
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Location and Access NTS B8B2G/7

The Lillyburt Coal Prospect is located in and near the
Flathead River Valley in the Front Range of the Rocky
Mountains of southeastern British Columbia.

The prospect is 40 and 15 kilometers from the nearest
railway points at Morrissey Station and the Corbin Mine Loop
respectively. In addition, it is 60 kilometers by logging
and forestry access roads from the towns of Sparwood and
Fernie, (Enclosure #2). The port of Vancouver is
approximately 1150 kilometers by rail from the property.
Most of the project area has been extensively logged
providing a dense network of roads throughout the property.
These roads have been utilized for drilling access, backhoe
trenching and geoiogical mapping.

Geography and Physiography

Topography in the area is of relatively moderate relief
ranging from 1480 meters near the Flathead River increasing
to 1720 meters at the northern boundary. The Flathead River
forms a natural boundary to the south while Squaw Creek
bisects the property into east and west halves. Extensive
logging operations have removed a substantial percentage of
forest vegetation. The abandoned townsite of Flathead is
located on Coal Licence #4087 within the property.
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Tenure of Land and Coal Rights

The Lillyburt Coal Property consists of 9 B.C. Coal
Licences, held by Shell Canada Resources Limited, a
wholly-owned subsidiary of SCRL. The licences, #4080-4089,
were acquired by SCRL in 1978 and were grouped (#243) in
1981, Licences 5313 and 7292 were purchased in 1982 from
William Schenfield of Fernie, B.C. and have been included in
group 243, A re-evaluation of geology and economic
considerations has necessitated a decision to forfeit
licences 4080, 4081, 4088 and 4089 inclusive this year. The
licences now total some 1865 hectares of land. Enclosure #3
details the position of licence boundaries with respect to
topographic features.

2.0  WORK DONE

2.1
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Summary of Previous Work

In 1978, aerial photography and ground control surveys were
done on photogrammetric topographic maps which were
constructed at a scale of 1:5000 with five-meter contour
intervals.

Reconnaissance geological mapping at a scale of 1:5000 was
initiated in 1979, Preliminary rotary drilling was carried
out on the property in three localities totaliing 571
meters. In addition, three backhoe trenches and six hand
trenches were dug for a total length of 30 meters,
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During the 1980 field season, an additional nineteen
vertical rotary holes were drilled throughout the property
totalling 3388 meters. Three backhoe trenches were
excavated along the north 1imb of the syncline for a total
distance of 275 meters. Reconnaissance geological mapping
continued at the scale of 1:5000. In 1981, 4 diamond holes
and 3 rotary holes were drilled along with some road
construction and detailed mapping at 1:5000 scale. This
mapping encompassed all relevant outcrops on and around the
licences. Upon acquisition of Licences 5313 and /292 1in
1882, a report was filed (McKinstry, 1983) detailing the
results of the off-licence mapping.

Work Accomplished, 1985 (Licence 5313)

Extensive logging operations on and to the east of licence
#5313 in the past seven years has exposed sufficient outcrop
to extrapolate geological contacts. W. Schenfield's
trenching and prospecting activities in 1981 exposed coal
showings close to the presumed trace of the Flathead normal
fault. It was decided to test the validity of the coal
showings with a shallow rotary hole in 1985. Subsequently,

” Western Hydro-Air of Calgary was contracted and mobilized to

the site in September and proceeded to drill 110 meters of
strata. High water pressures encountered in the hole at
this depth prevented further penetration and the hole was
cemented off with casing left in the ground. Fall weather
conditions required a postponement of reclamation of the
site until drier conditions prevail in 1986. The hole was
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geophysically logged at a scale of 1:200 by Century
Geophysics of Calgary, Alberta. Open hole conditions
enabled the following suite of logs to be run; Gamma ray, §
Neutron-Neutron, Verticality, Caliper, Resistivity and
Density (Enclosure 8). A detail scale of 1:20 was used over
the two coal seams encountered. Chip samples were taken
every b meters éhd several representative intervals were
thin sectioned for detailed analysis. Descriptions of
rotary cuttings, thin sections and binocular microscopic
samples are included with this report {Enclosure 9).
Location of the borehole was interpolated from airphoto
coverage and the 1:5000 topographic map. Accuracy for the
UTM coordinates is to within 5.0 meters and +2.0 meters for
the elevation estimate.

BHB5-1 COORDINATE DATA

Northing {m): 5471050

Easting (m): 674190

Elevation (m}: 1565

Cost of Work Done, 1985

Total expenditure for 1985 work and report generation are
$20,497. A detailed summary of expenditures can be found in

Enclosure 11.
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Regional Geology

The Lillyburt Coal Prospect is located in the Flathead
Valley graben structure as outlined in Price (1965). The
property is bounded by the south-dipping Flathead normal
fault to the north and east, and a north-dipping normal
fault located in the Flathead River to the south (Enclosure
4). Westward, coal-bearing strata are confined by the Squaw
Thrust. Strata to the north and south of the property
consist of Cambrian to Pennsylvanian carbonates. Shales of
the Jurassic Fernie Formation are dominant west of the Squaw
Thrust. To the east, the Flathead normal fault separates
the Kootenay strata from Precambrian Purcell lavas.

However, this year's drilling results suggest a splay off
the Flathead fault has interjected possible Pennsylvanian
Rocky Mountain Formation strata between the above mentioned
units.

Thrusting and associated folding are dominant structural
features within the strata surrounding the Lillyburt
prospect but are of minimum importance within the property.
However, due to the influence of the Flathead normal fault,
high angle normal faulting and strikeslip faulting at a
local scale dominate the geology within the property
(Enclosure 7).
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Geology of Coal Licence 5313

The stratigraphy of the Lillyburt Project has been
extensively outlined by McKinstry (1981). Enclosure 5
details the main lithologic units which occur within the
Jurassic - Cretaceous Kootenay Mist Mountain Formation. It
was considered by McKinstry (1983) that the lower seams of
this section could be traced eastward to the trenching sites
of W. Schenfield on licence #5313.

Examination of the geophysical log profiles of borehole 85-1
suggest that correlation of 'B' seam, 'A' seam and a 5 meter
sandstone unit between A and B can be achieved with log
profiles from boreholes 301, 302, 212 and 213. This would
strengthen the argument for extrapotation of Lillyburt
geology along the south 1imb of the syncline eastward.
However, evidence from chip samples and thin section
material below A seam (Enclosure 9) (at approximately 72m in
the hole} indicate a radical deviation in lithology from
Kootenay strata. These chips have been very tentatively
identified as representing Pennsylvanian Rocky Mountain
dolomitic sandstones and dolomites based upon lithologic
descriptions of Price (1965). It is suggested that a west
dipping normal fault separates this strata from the
overlying A seam and may be a splay from the Flathead normal
fault system. Figure 6 reflects these revisions to previous
geclogical interpretations. Figure 7, a cross-section
through borehole 85-1 illustrates this interpretation. Dips
for Kootenay strata were extrapolated from attitude
information on the south limb of the syncline while dips for
the Rocky Mountain Formation were interpolated from nearby
surface mapping data.
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3.3 Structural Geology

McKinstry (1981) has indicated that Jurassic - Cretaceous
Kootenay Group stratigraphy has been folded intp a doubly
plunging syncline at Lillyburt. Evidence from field mapping
in 1981 and drilling in 1985 suggest the syncline is
constrained on the east by the Flathead normal fault. Price
(1965) suggested that the Flathead fault is dipping steeply
west in this vicinity. In addition, Dowling {1914, p.51},
Price (1965) and McKinstry (1981) have shown that the
east-west extension of the Flathead fault at the south end
of the Flathead and Taylor ranges dips approximately 60
degrees south. With this in mind, section A - A was
constructed with the Flathead fault dipping west at 60
degrees. As previously discussed, evidence from borehole
85-1 suggests a fault beneath 'A' seam in the Mist Mountain
Formation separating Kootenay Formation strata from possible
Rocky Mountain Formation rocks. For lack of additional
data, the orientation of this fault was constructed in the
section to mimic the Flathead normal fault.

RESERVES

McKinstry (1980) outlined 24.8 million tonnes of 'in-situ' coal
amenable to open pit mining methods with an overburden ratio of
3.8 cubic meters of rock per tonne of coal. This calculation did
not reflect potential coal reserves east of licence 4084. Coal
intersections in borehole 85-1 and seam correlation to borehole
intersectipns to the west indicate further open-pit reserve
potential within licences 7292 and 5313. However, it is felt
further drilling is required to attain a reasonable estimate .of
this potential.

£2/dn.11
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COAL QUALITY (BOREHOLE 85-1)

Two coal seams were intersected in borehole 85-1. The first seam
(31.16-31.89m) is considered to be B seam in the Lillyburt section
(see Enclosure 5). Examination of the rotary sample and
subsequent analysis suggest considerable contamination of this
seam during sampling. The 47.0% raw ash does not reflect the
'clean’ pattern indicated on the density log. Dry mineral
matter-free volatile matter content of 29.26% is somewhat higher
than values for this seam further fo the west. Results of the

analyses for the sample from this seam are included with enclosure
B. Coweodnthl— was AQEEN RENOVKD TAoth REPORS

The second coal intersection {from 69.38 - 71.34m} is thought to
be 'A' seam, at the base of the Mist Mountain Formation. Water
pressures in the hole prevented sampling of this seam. In
addition, caving conditions at both coal intersections almost
certainly have enhanced apparent thicknesses of the seams on the
density geophysical log,

RECOMMENDATIONS FOR FURTHER WORK

Further exploration work on these licences should consider the
following: -

a) Core drilling to further evaluate coal potential on licences
5313 and 7292.

b) Hydrology studies throughout the property including
installation of piezometers.

C2/dn.13
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CENTURY GEOPHYSICAL CORPORATION

Tulsa, Oklahoma

BOREHOLE DATE
85-1 (IN PIPE) 9-12-85
UNITIOPERATOR FIELD OFFICE
7920/M. STEACY CALGARY

EQUIPMENT DATA

COMPANY
CROWSNEST RES. PROBE MODEL Wik = [ ™9
BOREHOLE PRGBE CUAMETER ur wr 157 1y
85-1 (IN PIPE) QEVECTOR TYPE i ™ ™ ™
AREA ELEVATION DETECTOR SUE L L gF-g 1906 ¢ 45 BT Al Saar
LILLYBURT STO. KFACTOR T — A~ | IR
COUNTY sas PROV. 3 | sTo. veaprse s — Vb | Gpime
B.C 3 CALIE. MODEL LOC. -
C © | ous owre -
SECTION TOWNSHIP RANGE 2 [ om0 —
S5 | neowe e —
<Y 1Sy —
z READNG
HOLE DATA WATER FACTOR —
TOTAL DEPTH — DRILLER 115 M BIT SIZE 16.8 cm CAIG FACTOR i
TOTAL DEPTH — LOGGER 119.1 M CASING — TYPE & SIZE e = e — -
TOTAL FOOTAGE LOGGED 119.1 M CASING DEPTH 6 M DETECTOR 5% —_ 5oy — Fear
0.0 SOURCE TYPE — n — (o
LOGGING SPEED 12 M/MIN BOREHOLE FLUID 2 > [soncz o — _
REFERENCE LEVEL GROUND FLUID RESISTIVITY @ F |2 sowmstrenH —_ —
e — —
PROBE NO. 9055A'054 SOFTWARE LEVEL 8 2 *A
OPERATOR
SCALE SELECTION CLIENT
: DETECTOR TYPE — — Hat —
REMARKS: DETECTOR SIZE —_ = 10 8T -
SOURCE TYPE — — AmBs —_
& | sovecz w0 — — 1 Ci —
= [ soumce sTremTH - —  |71-1-244 —
|
)| sounce spaciG — — 45,7 cnf —
CAL STD 152
CAL RIN 140
SNGL PT AESISTANCE 1401251 - W012sl | 1rpa2st
RESISTMITY — & FOCUSED — —
SELF POTENTUAL YES — Yes YEs
TEMPERATURE — — YES —
"DEVATION —_ — MO/ YES —_
. CAUPER — v J -

GT-112 REV. I8
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ENCLOSURE 10

Feparz o the Sealing of drillholes

1ns;cction District  FERNIE  B.C. | Date of Report 0 /o (8

Comramy _ oS aENT  RESWULCES __lend Dtstrlct____ga'nﬁ;;@é;?/
TNy Bumber _Lliceuze Nuekee S35 3

1. Numder of Drillhole. L4 gf-’/

3. Surface elevation. /3565 m. . :

Tvre (Vertical, diamond, rotary, size etc. fu{/&ffj . ij%(gi

1. Brilled by: Name of Contractor (S JI7FAn %/_%)c:}i - K :
Name of Exploration Company ()8 Az~ KJYMKHC;T‘S

Date of completion. f&/@‘?/ff |

(I ]

3.
6. Date of Sea11n°‘ /.{/ﬁ?/ff —FC?QIA&AS’
7. Sealed by: Name of Contractor ngzfﬁm SO A/ ﬁl 9L SHTHLE CESELTERS

Name of Exploration Company ¢ FAn/f /Lji;{"/ LES:

E. (2) Has any casing, drill pipe, drill bits, core barrel, etc., been left- in
the hole? Y{zf

{b) 1f so, give details and location. 3 A/ ' f#.S:.MJé'-/ AT ZfF  OF Abif

% (a) Was the drillhole sealed in the rannar ocutlined in the Chief Inspectors
Instructions? WES
r

{(b) 1If No, give reasons and details of variation.

10. (&) Was the sealing effective? /.5

(b) Details of any tests carried ocut. 447

11. 1 cercify that the above drillhole has been effectively sealed in accordance with the

instructions of the Chief Inspector of Mines.

Signature %{E&J /Z‘i .‘
Designatio{%@if /l/ff?’ fffff{c’zﬂ?&f

bate___O9/sp /55 ié_,i
Com:ers[gna@ure/ ~/A{~ =

a L G S -
Desiznation Ho J7 A Lt NS
Date (fed 25 S




Province of British Cohumbia
Ministry of Energy, Mines and Petroleusn Resources

APPLICATION TO EXTEND TERM OF LICENCE

R < e —‘R‘wd‘&ﬁ{ ........... went tor . Shell . Guacler (.Zm?wfi?’ﬁ. Adwided

(Nme} MNa
............... ) Y R0 Bk 00
LA I gl {adcrapst
.Qe@sary.,,,&(beﬁfﬁ .............
Vaiid FMCNo. . KOT. SEE. ... .. ...

hereby apply to the Minister 10 extend the term of Coal Licence(s) Noisi. 4082 - 4087, o 3

YV, N - 7 2P

for a further period of one year.

2. Property name . . Ayt %ec’f. .{65rmp. No.. 343) ...............................

3. 1 am atlowing the foitowing Coal Licence(s) Nofs). 1o forfeit . . . 4080, 4081, , 4088, % 4089 .. ..
4. 1 kave perforined, or caused to be performed, during the period | .%L 1 i (f ................... e
........ Defober:. S ... ... . 1885, .. work 1o the value of at feast $ .20, 497 R

on the location of coa! licencelst as fallows:

CATEGORY OF WORK

Licence(s} Nois). Apportioned Cost
Geelogical Mapping L i et e e e e e
Surveys: Geophvsical i i e e
Geochemical L L e e iaae e e
1.3
Road constryction ... L. . U 84' 8“‘ ...........
Surface work L e e e e e
Underground work L e e e e e aaeaa
Deifing e, S8 2,006 % .
Logging, sampling, and testing  ....... S33 S00- zg ........
ReclamMalion i e e e e
Other work {specify} e e e e aaaaa
Off-property costs e *DZ ;5,4‘ - so .........
5. 1 wish to apply § !6.’5.4'2 e L of this vatue of work on Cosl Licencels} Nots). 5313, amd. ...
#3555 of. His. vclee . . work. .on. Cod. hxence, o 7292 ...
6. Ywishtwopay cashinlievofwork intheamounzof §. . ... ... ... ... ... ... on Coal Licence(s) Nois).

7. The work pertormed on the locationis} is detailed in the attached report entitted . fu% bt ?tadc:*f ,-FEY
,,,,, ‘bWMéyuPEﬂ:yﬂheswmnp&mﬁswrws

......... Tecowber 9 1985, -2

{Cata) iSignatursl

...... M%|&,§M

{FORMS AND REPORT 7O BE SUBMITTED IN DUPLICATE)




OEOLOGICAL MAPPING vy O N &

Aramy (Horowrm) E -
RECOMNMERBNOE ittt ae s aaanen ot taan e e b s
Dathit: SUHBCE a4 e e e
[0 LT N LR
O™ ety ) L L et
Total Cost & ... ... ... ... ... ...
GEOPHYSICAL/GEOCHEMICAL SURVEYS s 0 No B/
MEthOt . . . .. ... e e et e
€
BT T I
[0 1T =" PR
TotalComt & ... . ..............
RAOAD CONSTRUCTION Yo ® N O
Length oo 30 wdes Wigth ... 0. . amdEs L
On LicencelsINodsl .. .. ... ... . ..... B
Avceisto ... DEWL MOLE . LB EBS T e e
TouiCont $ BAE= .. L.
SURFACE WORK Yos (O Noe
Langth Wrth [ Cont
FrenChing e e e e e
L T = 1~ O T I
CFOBICUTTING e iie ot e e e heaaaraaaaaaer e ey
LT 1= 1 S
TotelCost $ . ... ... . ......
UNDERGROUND WORK Yes DO No @
Mo, of Adits Muaximum Length No. of Holes Tonal Metre Comt
B LT 1 Y
e T T
Towl Cost § ... _........
DRILLING Yo & Ne O
Hola Size Ho. of Hole Totat Metrss Gont
Core:  Diamont e et e e ea e caaaeeaa e
B T T
Rotary: CONVENLIONE! . oot r e v ot v s tn ot e e e e aa e ek =
Reverse circulption ... 0 ach . ... ..., Y P R 175 B (2,006 33
Other™ specify) ..o v e i i aa e B O I EE R R R
Contractor .. WESTERN .. HYDRP. AR, [ra-@BRY) ..o
Where is the core stored? ... ... .. Lo -
Total Cost $ . JA,00670. ..
LOGGING, SAMPLING, AND TESTING Yes B Noe O
Lithology:  Drili semples = Coresamples O Bulk emples [
Logs: Gamma-neutron B Density o
Lol 1TV S
Testing: Proximete analysis <] FSI icd Washability a]
Carbonization 0 Petrographic [ Plagticity O
[0 L et Y T T LR T
Towl Cont § . 5/Q0: %% . .
RECLAMATION Yyes O Ne O
Demsite Tz, e, . velaimed . v, 1986, . as. e discussibr. Jor SO TowICost $ ..\ uvvrnnnnn
Rt ‘v A OBriem
OTHER WORK (Specify details} ves Ll No & Cant
e, SERRERREE LR Towms
OFF-PROPERTY COSTS Ye: No O
Dewits ... PP v, RETOWTT | TREPRATION .. ... .. ... TowlCont § .2542.:%° ...
Tord Expenditures $ &0, 497“ .

{Date}

[Position}

= A fuil guplangtion of pthwr work is to be Included.
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LORING LABORATORIES LTD|Sourans{CRUSNEST RESOURCES LTD. 1 Eeo ey
o] ATTENTION |B. McKinstry DATE Uctober /, 1985
CERTIFICATE OF COAL TESTING PROJECT PAGE __1 of 1
SAMPLE | sampLE —-RECOVERY | posisoF | RECD| % % % | % | % Kcal/ka esil NOTES
NUMBER | TYPE | SINK [FLOAT| ANALYSIS (% H0| Hy0 | VM. | ASH | F.C. | S i s
85-1 Raw Coal As Received| 7.88 | - 47.04 1
#1 Air Dried - .92 50.59
32.0-32.5 Dry Basis - - 51.06
-1.60 F1{ - | 47.13 | Air Dried - .98 |25.66 | 14.79]58.57 | .72| 6,897 3
Dry Bais - - |25.91 | 14.94|59.15 |.73| 6,965
PURCHASE ORDER NUMBER: CN 24019 ANALYST: 2 - aﬂ&:ﬁ}
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