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- /) Crows Nest Resources

Eauy Claire Place, 525 - 3rd Avenue S.W., Calgary, Aiberta (403) 232-4355  LIMITED
P.0. Box 2899, Station M, Calgary, Alberta T2P 2M7 Telex 03-322505

December 20, 1984

Ministry of Energy, Mines & Petroleum Resources
617 Government Street

Yictoria, B.C.

vay 1X4

Attention: Mr, P. Hagen
Coal Administrator

Dear Mr. Hagen:
Enclosed please find our report on the Onion Lake project.

This report has been prepared by Mr. A. White, Geologist and Mr. D.
Fietz, Staff Technologist, both of whom were employed by Crows Nest
Resources Limited.

Mr. A, White, Honours B,Sc., graduated in Geology from the University of
Waterloo in 1977. Prior to joining Crows Nest Resources Limited in
1980, Mr. White worked as a geologist on a number of mineral exploration
programs in Northern Ontario, the Northwest Territories and British
Columbia.

Mr. D. Fietz, C.E.T., graduated from Exploration Technology: Mineral
Resources from the Northern Alberta Institute of Technology in 1972.
Prior to joining Shell Canada Resources Limited/Crows Nest Resources
Limited in 1976, Mr. Fietz worked as a geological technologist for the
Coal Department of the Energy Resources Conservation Board in Calgary.

In my opinion, Mr. White and Mr. Fietz are fully qualified, by training

and experience to prepare this report and this account of work done
under their direct supervision.

Yours truly
e

H.G. Rushton
Vice President - Development

Enclosure

C2/av.1
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SUMMARY

Previous exploration in Crows Nest Resources' Onion Lake prospect
indicate a potential for open pit mining of high volatile bituminous
coal. Drilting results from 1981 suggest economical coal reserves are
within the Gates member of the Commotion Formation, a division of the
Cretaceous Fort St. John Group. Geology is complicated by regional

folding and faulting associated with a major Rocky Mountain Front Range

thrust fault.

In 1984, on strike extrapolation of the coal measures southward was
tested with a helicopter supported NQ diamond drillhole program. The
hole was located approximately 1 kilometer south of previous drilling.
Results were inconclusive as bedrock was not reached after penetration
of 93 meters of overburden., The hole was abandoned and cemented with
reclamation of the site completed to the satisfaction of provincial
forestry personnel. Further geophysical surveys are reguired to resolve

the geology of the property.

€2/y.6



2.1 COAL_LAND TENURE

The Onion Lake property is comprised of five B.C. Coal Licences
4220-4223 inclusive and 4749 (Group #242) covering an area of 1425

hectares.

Shell Canada Resources Limited holds the licences and Crows Nest
Resources Limited {a wholly owned subsidiary) acts as operator of the

Ticences.

The Tlicences are currently in their sixth year, with the exception of
4749, and require an annual expenditure of $50.00/hectare. The

following Table, (Table 1 "B.C. COAL LICENCES TENURE STANDING"),

contains detail of tenure.

c2/y.7
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2.2 LOCATION, GEOGRAPHY AND PHYSIOGRAPHY

The Onion Lake property is located in the foothills of Northeastern
British Columbia in the Peace River Land District. (fig. 1) The
property, covering 1425 hectares, is centered at approximately 54° 44!
north and 120° 48' west on N.T.S. map sheet 931/10W (Wapiti Lake).

Onion Lake to the south, Onion Creek on the east, Fellers Creek to the
north and Bone Mountain to the west, bound the area covered by the Onion

4

Lake licences.

The property is 45km south-southeast of the new town of Tumbler Ridge

and 125 km south-southwest of Dawson Creek.

Elevation of the area varies from 1300 to 1830m above sea level. The
north and central portions of the Ticence area are of relatively gentle
relief, rolling and climbing to the front slopes of Bone Mountain. To
the south and east the topography drops off rapidily into steep wooded
slopes. The extreme northeast corner of the property is cut by a deep

(approx. 125m) narrow gorge.

Surface exposure of rock on the property is sparse and for the most
part, scattered. Outcrop occurs on high barren knobs within licences -
4222 and 4223, in the gorge, or along a northwest-southeast trending

ridge on the eastern edge of the property.

c2/y.8
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Approximately 20m of glacial ti11 are exposed in stream cuts, near the

middie and south end of the property.

Vegetation within the licence is typical of the boreal and sub-alpine
zones. Trees vary from spruce at lower elevations to alpine fir and
balsam higher up. Open alpine meadows and barren Tichen and moss

covered areas occur on the highest slopes.

c2/y.9



2.3  ACCESS

Currently there is no road access to the Onion Lake property. During

the 1984 exploration program access was obtained by helicopter.

Local forestry officials indicated there are hiking and horse trails

which lead to the north end of Onion Lake 1km south of the property.

The closest road is the Kinuseo Falls Road 12km north of the property.
Road building to the property would be very difficuit because of rugged
terrain and a large elevation gain between Kinuseo Creek and the Ticence
area. The most probable location of future road access would be along a
seismic Tine which comes from the east, behind Petro Canada's Duke
Mountain coal licence block, then crossing Onion Creek and climbing to

the higher more prospective ground of the Ticence area.

The Onion Lake area appears to support an extensive wildlife population.
Mountain goats are known to 1ive and calve on Bone Mountain in the
winter and early spring. It is believed they then move down and cross
the Onion Lake property in late spring/early summer, to get to the gorge
near the northeast corner of the property. Drilling in 1984 was
postponed until late June to avoid disturbing any goats with young that
might be in the area.

The area also supports a large grizzly population. Grizzlies were

occasionally seen by field crews during the 1980 mapping program.

C2/y.10



3.0 EXPLORATION

3.1  SUMMARY OF PREVIOUS WORK

Previous work on the Onion Lake property has consisted of 1:50 000

geclogic mapping and 1 diamond drill hole as detailed in Table 2 below:

TABLE 2

SUMMARY OF PREVIOUS WORK

1979 1:50 000 reconnaissance geologic mapping (Hoffman, 1979)

1980 1:5000 geologic mapping {Bell, 1980}

1981 236m core drilling in 1-NQ size hole (Bell, 1981)

1982 NIL

1983 NIL

£2/y.11



2.2

1984 EXPLORATION PROGRAM

2.2.2 SCOPE AND OBJECTIVES:

Previous exploration (Be11; 1981) indicated potential coal
reserves located within the Gates member of the Commotion
Formation on the west flank of the Wapiti anticline on CNRL's
Onion Lake property. Recommendations at the time included
drilling along strike south to ascertain seam continuity and
reserve potential. 1In 1984, it was decided to follow through with
this recommendation and locate a diamond drill hole approximately

1150 meters along strike south from the 1981 drill hole.

2.2.2 RESULTS

Drilling commenced July 6, 1984 and was completed July 8 having
triconed to a depth of 93.3 meters in gravel and sand. This
extensive accumulation of overburden indicated that a substantial
section of the coal bearing Gates has been removed by glaciation.
This presents limitations to the economic potential of the Onion

Lake project.

2.2.3 EXPLORATION COSTS

The abp]ication to extend term of Ticences (figure 2) outlines the
expenditures for the drilling program of 1984. Total cost for the

program was $59,151.18.

c2/y.12



2.2.4 LOGISTICS

The exploration crew stayed at the Qakwood Petroleum Grizzly
Valley gas plant camp located some 42 kilometers southeast of
Tumbler Ridge, B.C. At present, there is no road access within
several kilometers of the project area and access is totally
helicopter dependant. The diamond drill (Longyear 38) was moved
from the North Secus Licence Block using a Bell 205 helicopter
(Northern Mouﬁtain Helicopters). Crew/supply transportation
originated from the Oakwood camp using a Bell 206B helicopter
contracted from Okanagan Helicopters. Geophysical logging was
accompiished with a portable rig slung from a Bell 206L
helicopter.

Site preparation included slashing, Timbing and bucking of timber,
Tight hole conditions necessitated leaving approximately 90 meters
of casing in the hole. Upon completion of drilling, the hole was
cemented to surface and the site reclaimed to B.C. forestry

personnel specifications.

C2/y.13
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GEQLOGY
3.1 REGIONAL GEOLOGY (Figure #3)

Cretaceous marine and non-marine strata consisting of the Minnes,
Bullhead and lower Fort St. John Groups are Tocated in a belt
trending northwest-southeast from Onion Lake, B.C. The strata
have been folded into the regional Wapiti anticline - Onion
syncline fold pair. The folds are developed in the footwall plate
of a Rocky Mountain Front Range thrust fault separating Paleozoic
carbonates from the Cretaceous sediments. This folding has
created potential for dip-slope open pit mining of coal measures

within the Cretaceous strata.

3.2 ONION LAKE STRATIGRAPHY

Figure 4 outlines the stratigraphy of the Cretaceous sediments in

the Onion Lake area.

c2/y.14
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MINNES GROUP

"The Minnes group is located stratigraphically beneath the Cadomin
formation of the Bullhead Group. It typically is cémposed of sequences
of marine and non-marine sediments. In addition, coal or coaly beds
occur but they are rarely thicker than two meters and seem to have
1imited lateral continuity. Locally, the Minnes is exposed in the core
of the Wapiti anticline and contains massive, thick conglomerates
beneath the Cadomin formation. These conglomerate units are
distinquished from Cadomin conglomerates on the basis of brown colour,
softer nature of the rock and absence of Cadomin-1ike pink and green

pebbles.

CADOMIN FORMATION

This unit is 30-35 meters thick exposed as a marker unit outlining the
Onion syncline and the west 1imb of the Wapiti anticline. The dominant
rock-type is non-marine conglomerate with minor coarse sandstone.
Qutcrops are Tight grey weathering and contain distinctive pink and

green pebbles and cobbles.

c2/y.15
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GETHING_FORMATION

Conformably overiying the Cadomfn formation is the non-marine Gething
formation comprising sandstones, conglomerates, minor siltstone and
coal. As a complication to stratigraphy, the Gething near Onion Lake
contains almost 50% conglomerate as extensive strike length ¢liffs and
ridges. Coal development within the Gething has been severely Timited
By the coarse clastic deposition. It is considered that only two thin
seams may be present in the Onion area and little exploration has been
undertaken in this unit. Stratigraphic thickness is estimated to be 80

meters on the Onion property.

MOOSEBAR FORMATION

The Moosebar formation defines the base of the Fort St. John Group and
indicates a change of facies from non-marine to marine conditions of
sedimentation. A 40 meter measurable section of the recessive
weathering shales can be found in the Gorge at Onion Lake with the
formation thinning southward to 25 meters at Secus Mountain and

thickening northward toward Sukunka.

C2/y.16
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Commotion Formation (Gates Member)

Conformably overlying the Moosebar formation and indicating a return to
non-marine facies is the Gates member of the Commotion Formation. Rock
types include sandstone, conglomerate, siltstone, mudstone and coal. In
the Onion Lake area, the basal part of the Gates is known as the Torrens
sandstone, a readily discernible marker unit of brown-grey, crossbedded
sandstone considered to represent a transitional boundary between marine
and non-marine deposition. Due to structural compiications, thickness
of the Gates on the west flank of the Wapiti anticline is unknown but
estimates in other areas suggest 362 to 435 meters. Drilling evidence
at Secus as well as the 1981 Onion Lake hole indicate that the thickest
coal accumulation in the Gates js developed within the first 20 to 30
meters above the Torrens sandstone. The coal stratigraphy above this
section is not well known due to poor exposure and lack of drilling.

The Hulcross and Boulder Creek members of the Commotion Formation are

not present on the Onion Lake property and will not be discussed.

c2/y.17
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3.3  STRUCTURAL SETTING

As discussed earlier and indicated on figure #5, major structures
within the Onion Lake property include the Wapiti anticline -
Onion syncline fold pair and a regional west dipping thrust fault
forming the western boundary to the property. This is best
j1lustrated on Bell's cross~section in appendix C of his 1981
report. It appears that the Wapiti anticiine is an upright
assymmetric structure plunging northward. The inconsistencies of
core-bedding angles in the upper section of the Gates menber in
borehole ON81-1 as well as dip direction changes within the Gates
on the west flank of the Wapiti anticline suggest subsidiary
folding and possible faulting on the west limb as one approaches
the Rocky Mountain front-range thrust fault. Thus, prospecting in
the Gates member may be hampered by these structural complexities.
In addition, figure #6 is a cross-section 1000 meters south of
Bell*s section illustrating the geology close to borehole ONS4-1.
The extensive gravel intersection suggests much of the Gates in

this area has been removed by Pleistocene glacial activity.

C2/y.18 -
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3.4  COAL GEOLOGY AND QUALITY

As no bedrock was encountered in borehole ON84-1, a discussion of
the c6a1 geotogy and quality information from borehole ONB1-1 is
required. A total of 8 zones or seams greater than 1.0 meter were
intersected in the Gates member to the top of the Torrens
sandstone. This was an aggregate thickness of 28.9 meters over
169.3 meters of apparent section and translates into a down the
hole rock to coal ratio of 6:1. Two thick coal zones are evident
in the section, the first immediately above the Torrens sandstone
consisting of two seams (seams 1 and 2) 1.9 and 6.9 meters in
apparent thickness inclusive. The second zone is immediately
beneath the second conglomerate unit above the Torrens, consisting
of 3 seams 8.5, 4.0 and 4.7 meters in apparent thickness {seams 6,
7, 8). |

As coal quality was not submitted in the 1981 report, it is
included here for completeness (Eﬁﬁﬁﬁéﬁﬁgrﬁif' Results indicate
volatile matter (air-dry basis) ranges from 27% to 31% with raw
ash varying from 9 to 40%. Sulphur values are less than 1% and
heat content ranges from 7300 to 7900 Kcal/Kg. Rank
classification for these coals is high Volatile Bituminous 'A' on

a dry ash-free basis. Table IIl summarizes the quality data for

the individual seams in borehole ON81-1.

€2/y.18
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TABLE 111
Top Base Raw Float Float Float Float
Seam Depth(m) Depth(m) Ash Ash{ADB) VM(ADB) FSI _ S Yield
8 41.5 50.0 21.03 6.36 29.78 6.5 35 74
7 54,17 58.10 40.1 9.82 27.64 5.5 .25 55
6 69.71 74.41 21.56 5.6 29.81 7.0 b2 74
5 100.36 101.35 9.24 5.66 31,11~ 8.5 .98 91
4 116.2 117.58 NS NS NS NS NS NS
3 122.11 123.11 13.54 4,97 27.94 6.0 .56 82
2 155.61 163.17 15.46 6.13 29.59 7.0 4 92
1 167.42 169.3 84.3 7.13 26.99 4.5 .35 66

NOTE: 1) Float Values @ 1.6 S.G.

2) Seams 2, 7 are mathematically composited values.

C2/y.20
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4.0 RESULTS AND RECOMMENDATIONS FOR FURTHER WORK

The absence of bedrock in borehole ON84-1 severely limits the
extrapolation of seams identified in borehole ON81-1 along strike
southward. This has a negative impact on reserve potential and
mineability. The overburden problems encountered in hole ON84-1 may be
of local effect and it is recommended that a seismic refraction survey
be conducted to‘further delineate the extent and depth of cover for the

property.

C2/y.21
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Report on the Sealing of Drillholes

Inspection District Layrs (Frofcs Date of Report

Company ~opue qifcr CECPuRCES LTD Land District Lcog~e &/pce .
Coal Map Number 237 /oo Licence Number 2.4, 4222

1. Number of Drillhole pygpun-pi Bags of Cement

2. Surface elevation /530 m

3. Type (Vertical, diamm:nd, rotary, size etc. £ v p” oy
4, Drilled by: Name of Contractor: e M’eﬂp,c.;!‘oe,”ggk[m)

Name of Expioration Company T DYCL ELING DO

5. Date of Completion: J../ o /98#%
d Pl

6. Date of Sealing: Teekd, B /985
Ql 7

7. Sealed by: Name of Contractor: S AN A SR DEE /ﬂ"ﬂfﬁ,@fwﬂ’)
Name of Exploration Company T T PSSt NG DI A

8. (a) Has amy casing, drill pipe, drill bits, core barrel, etc. been left in the hole?

(b) If so, give details and location: ye=s I'}‘i pe Fers Yo cose
fods s bole (stuet ) from __colanr to .0 s

9. (a) Was the drillhole sealed in the manner outlined in the Chief Inspectors
Instructions? Y8
(b) 1If no, give reasons and details of variation:

10. (a) Was the sealing effective? Yo

{(b) Details of any tests carried out:

11. I certify that the above drillhole has been effectively sealed in accordance with
the instructiong. of the Chief Inspector of Mines. .

Si t :

igna ure,i_
Des:t.gnat:l. n ﬂ %
Date: -/wéf & SY,

v
CountZsz.gnature' ,»a‘,,ﬁ, M/p

Designation: I - VA G s 2tz Lo e S

Date:r - g{,pﬁff. 5;/:_?5‘,
7 7

2 e 421./.;— Ao sp it s




CROWS NEST RESOURCES LIMITED

ONION LAKE PROSPECT: GROUP 242
1984 Tenure Status

TABLE 1

Licence No. Hectares Term 'Base Date Work Reguirements/Credits (per hectare)
Previous Current  Work Credits
Credits + Credits -~ Requirement. = Forwarded

4220 300 6 December 31, 1978 38.59 52.57 50,00 41.16

4221 300 6 ! 38.59 52.57 50.00 41.16

4222 225 6 . 38.59 52.57 50.00 41.16

4223 300 6 . 38.59 52.57 50.00 41.16

4749 g%% 5 December 31, 1979 56.09 NIL 25.00 31.09

1

Future Work Requirements

1985 $15,618.00
1986 $71,250,00
1987 $71,250.00

1988 $71,250.00
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-To: ._.CROWSNEST RESOURCES LTD.,_ . File No, ... 23408

525 = 3rd Avenue S.W., Date April 13, 1982
. v April 13, 198

{ . calgary, Alberta  TI2P 2M7 Coal Pulp

T _ATIN: T.Cole 7.
T P.0. # CN 24098

ces Ko McCullough. = Fernie, B.C. . £
¥ <

| & ASSAY “Za-
LORING LABORATORIES LTD.

Samples

Page # 6

SAMPLE No. g
"Coal Analysis" -
"Air Dried"
Onﬂon Lake
J Hole # 81-1
(j 1.60 Flt -
. 81-1768 .35
1769 : .23
1771 . .26
1772 ] ‘ .52
1773 s © .98
1774 - .56
| 1775 - .41
. 1777 .38
‘ 1779 , .50
1780 . .35
;‘]’ Eﬁrrchg (L'm:tift_r THAT THE ABOVE RESULTS ARE THOSE
— ASSAYS MADE BY WME UPON THE HEREIN DESCRIBED SAMPLES . ...

FRET - -

Rejects Retained one month.

Pulps Retained one month
unless specific arrangements
made in advance,

Assayer



' . | CROMS_NEST RESOURGES.ALYSIS REPORT = 1* °* - |
' ’ ' , A 1 o 3
AREA:__ ONION LAKE HOLE NO. _ 81-1 _  DATE:  MAR. 10/82 . UANALYST ' - T

CORE | ' o
% ,
LAB. | SAMPLE INTERVAL ‘ AIR DRY % 4 % 4

Keal/ | CALC:
ka BA3ILS

NO. | NO. SEAM (METRES) FRACTION 1.0SS MOISTURE) __ASH | . V.M. F.C. |F.S.T4 SULFUR]
RAW .88 21.03 | "y

S

81 - 7 | 41.5 -
1768 | 50.0

NN
l"d”.‘-g L 'i,

| 21,22 i h
6.36 | 29.78 | 62,85 | 6} | .7«

ELetE, XY TR

LISEGTe 6,43 | 30,08 | | 63.49 [Bhiii)

1.6 FLOAT

7720 | ADG|
7799 | DB |
ADB

FLOAT

==

. [ FLOAT A8
08

. E'. 5 ' P
18.80 | ' 43 ey ADB

RAW

81 - 8 | 5417 o ' . ;gﬁifa ARB
1769 55,57 ey 1805 | iy bg

8,71 | 28.53 61.85 511 -2 81" 7567 ADB
I‘-’, i gd s [ . i) ;'::'. e
vkl 8,79 | 28,79 62,42 ik i Pl 7636 08

(1 ¢ FLOAT

N P
2
[
L

FLOAT

==
(=)
U2

_‘f'?.'.';‘..'k'f\- \';I-:.D:“?ﬂ:;
i i it 0B |
= FLOAT ‘ b - D_j
LAty ; m‘ »‘..—‘\ -" ) ﬁ:ﬁ:{{{:‘ T _‘"-T";;—f ,:.
» .,l'.f‘-,‘!r -;.r'.! r-: 4 v e A BB
DAL : o g = T g -!--\-*ﬁ?-z'l‘."::-:m—. o fmo— —ﬁ
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