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1. 

1.0 SUWARY 

The Lillyburt coal property is located within British Columbia coal 

licences 4080 through 4089 inclusive, covering some 2459 hectares 

of land (Enclosure 112). The licences are located in the northeast 

end of the Flathead River Valley in southeastern B.C. 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; see Enclosure #I). Total rail 

distance to Roberts Bank, Vancouver, is approximately 1150 kilometers. 

The coal licences 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 22 

rotary holes, numerous backhoe trenches, geological mapping, ground 

control and location surveys and photogrammetric mapping. 

The property is bounded by normal faults to the north, east, and 

south and by a thrust fault to the west. An additional thrust fault 

separates the property into east and west blocks (see Enclosure #3). 

Limited exploration within the west block suggests a succession of 

Jurassic-Cretaceous Fernie and Kootenay Formation rocks have been 

folded into a tight, symmetric, overturned anticlinal structure 

trending southwest-northeast, plunging steeply northward. 



2. 

Currently, the east block is of more economic interest. Drilling 

data indicate Jurassic-Cretaceous Fernie, Kootenay and Blairmore 

stratigraphy have been folded into an open, asymmetric syncline 

with axial plane trending east-west, and fold axis plunging eastward. 

Thickness of the coal-bearing member of the Kootenay Formation is 

260 meters on the south limb of this syncline but reduced to 180 

meters on the north limb. Within the coal-bearing member, there 

are five .seams of economic interest totalling 40 meters in aggregate 

thickness. All seams exceed 1 meter; with the thickest averaging 

18 meters, being the third seam in an ascending order from the 

Fernie-Kootenay contact. 

Total indicated resources of coal underlying the east block of the 

property are estimated to be some 133 million tonnes. Geological 

in place 'tre5erves~v are calculated to be 24.8 million tonnes with 

an overburden ratio of 3.8 cubic meters rock per tonne coal. 

Resource calculations for the western block have not been attempted 

due to insufficient data. 

Analyses from rotary cuttings for 1979 drilling indicate coal at 

Lillyburt to be medium volatile bituminous. Quality data from 1980 

were not available for submission at the time of this report. 

However, detailed information from the 1979 drilling program are 

submitted at this time. 
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2.0 INTRODUCTLON 

2.1 Location and Access (Enclosure fll) NTS 826/7 

The Lillyburt Coal Prospect is locared 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 respect- 

ively . In addition, it is 60 kilometers by logging and forestry 

access roads from the towns of Sparwood and Fernie. 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 and backhoe 

trenching. 

2.2 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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3.0 WORK DONE 

3.1 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 totalling 571 meters. In 

addition, three backhoe trenches and six hand trenches were dug 

for a total length of 30 meters. 
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3.2 Scope and Objectives of 1980 Exploration 

Preliminary results from the previous year's work (1979) 

suggested significant geological in-situ reserves within the 

Lillyburt coal prospect. Objectives for the 1980 exploration 

period included: 

(a) completion of geological mapping of the property at 

1:5000 scale. 

(b) expansion of the drilling program to further delineate 

the structure and geology of the property and obtain 

additional coal samples for quality analysis. 

Cc) continuation of hand and machine trenching to facilitate 

geological mapping. 



3.3 Work Accomplished, 1980 

Nineteen rotary holes were drilled throughout the property 

(LB&200 to LBR-218) within the period July 17th and 

September 20, 1980. Total drilling amounted to 3388 meters. 

All holes were drilled from the vertical and were reverse 

circulation, dual-walled (Appendices II & III). 

Seventeen of the holes (LBR-200 to LBR-216 inclusive) were 

drilled with a Gardner-Denver 1700 drill rig while LBR-217 

and LBR-218 were completed using a Schramm 65. Cuttings 

from five holes (LBR-200, LBR-201, LBR-205, LBR-217 and 

LBR-218) were logged and their descriptions are included 

with this report (Appendix IV). Coal intersections were 

sampled and have been sent for analysis to the Crows Nest 

Resources Laboratory, Fernie, B.C. Holes were geophysically 

logged by Roke and Davies Exploration at a general scale log 

of 1:lOO and a detail scale of 1:20 (Appendix V). A full 

suite of logs included: 

- Neutron Neutron 

- Long Spaced Density 

- Natural Gamma 

- Caliper 

- High Resolution Density 
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3.3 (continued) 

Drill holes were systematically logged through the rods using 

the neutron-neutron and natural gamma tools. The drill rods 

were then removed, and an attempt to log the open hole was made 

using the natural gamma, caliper and high resolution density 

tools. Open hole logging was not always successful due to 

caving problems in large seams, leading to varying unique 

geophysical log types for each hole. 

Assay results for the 1980 drilling program were not available 

at the time of compilation of this report but 1979 drill results 

are submitted herein (Appendix VI). 

In addition to drilling, three backhoe trenches were dug for a 

total length of 275 meters. Equipment used included a Caterpil- 

lar 225 and a John-Deere Extendable. Sites of recent machinery 

work were surveyed conventionally and reclaimed after completion 

of work. Road upgrading and construction was accomplished with 

the use of a Caterpillar DS-K bulldozer. 

All surveying was contracted to Sheltech Canada. Conventional 

survey methods using a l-inch theodolite and electronic distance 

measuring equipment were used to obtain coordinates and elevations 

for drill holes, trenches and control survey points (Appendix XI). 
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3.3 (continued) 

Drill sites located off existing logging roads and a new access 

road were fertilized and seeded. Due to previous logging 

operations, access to most drill sites involved minimal surface 

disturbance. 

3.4 Costs of Work Done, 1980 

Total expenditure as of December 31, 1980, for the 1980 field 

season was $318,891. A detailed summary of expenditures can be 

found in Appendix I. 
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4.0 GEOLOGY 

4.1 Regional Geology 

The Lillyburt Coal Prospect is located in the Flathead Valley 

graben structure as outlined by 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. Westward, coal-bearing strata are 

confined by the Squaw Thrust. Strata to the north and south of 

the property consists of Cambrian to Pennsylvanian carbonates. 

Shales of the Jurassic Fernie Formation are dominant west of 

the Squaw Thrust. Precambrian Purcell sandstones, argillites 

and limestones outcrop to the east of the property. Thrusting 

and associated folding are dominant structural features within 

the strata surrounding the Lillyburt prospect but are of minimum 

importance within the property. 
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4.2 Lillyburt Stratigraphy (Appendix VII) 

Coal at Lillyburt occurs in the upper Jurassic to Lower Cretaceous 

Coal Bearing Member of the Kootenay Formation. Lack of complete 

stratigraphic sections exposed on the property and diamond drill 

core prevent the determination of the true stratigraphic position 

of all the coal seams with respect to the Basal (Moose Mountain 

Member) sandstone. 

Shales of the Fernie Formation underlying Kootenay strata outcrop 

on the west end of the property on both sides of the Flathead 

River. The presence of the Basal sandstone could not be estab- 

lished with certainty, although sequences exposed near the Flathead 

River may belong to this unit. 

Evidence from drill holes such as LB-l and LBR-214 suggest a true 

total thickness of 260 meters for Kootenay strata along the south 

limb of the Lillyburt syncline. This figure may be reduced to 180 

meters in the north part of the property close to the Flathead 

nonllal fault. A regular stratigraphic sequence can be seen at the 

north end of the property (Enclosure 114). This sequence extends 

from the Cadomin conglomerate of the Cretaceous Blairmore Croup to 

the upper part of the Coal Bearing Member of the Kootenay Formation. 

Drilling has detailed five coal measures of economic interest 

ranging from 1 meter to 18 meters true thickness. Between these 

seams are siltstones, sandstones and shales typical of the Kootenay 

sequence (Appendices VIII and IX). 
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4.3 Structural Geology 

Lillyburt, located within the Flathead Valley graben structure, 

is characterized by small and large scale gravity faulting. The 

Flathead normal fault is the predominanr structure in the area, 

separating Jurassic-Cretaceous Kootenay and Blairmore strata 

from surrounding Pre-Cambrian to Pennsylvanian carbonates to 

the north and east. Displacement on this fault has been estim- 

ated to be approximately 1200 meters near the Flathead townsite 

(Price, 1965). Associated with this major structure are several 

strike-slip wrench faults sub-parallel to the main fault system. 

Disruption within the Kootenay stratigraphy is in the order of 

tens of meters. The southern margin of the property is again 

defined by a large scale gravity fault which juxtaposes Jurassic 

Fernie shales against Pennsylvanian and Mississippian carbonates. 

Displacement and attitude of this structure are as yet unknown. 

The western boundary of the property is defined by the Squaw 

Thrust which has transposed Jurassic Fernie strata over Cretaceous 

Blairmore rocks. A subsidiary thrust may be present within Squaw 

Creek (see Appendix VII). Its existence is postulated on the 

basis of repetition of a Jurassic Fernie-Kootenay succession from 

west to east across the property. Within the major structural 

block, east of Squaw Creek and north of the Flathead River, the 

coal-bearing sedimentary rocks have been folded into a tight, 

asymmetric, east-plunging syncline. 
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4.3 (continued) 

This syncline is characterized by a moderate dipping (30°) 

south limb and steeply-dipping (60-BOO) north limb. The 

axial plane of this fold trends approximately east-west and 

dips northward 80°. Evidence suggests the fold axis of the 

synclfne flattens out eastward and may in fact be gently 

warped. Intense brecciation and minor folding and fractur- 

ing are minor structures associated with the major normal 

faulting. 

West of Squaw Creek, the Kootenay-Fernie strata appear to have 

been folded into a tight steeply plunging overturned anticline 

trending northeast-southwest. Outcrop exposure and limited 

drilling preclude any further assessment of this area at this 

time. 

4.4 Coal Geology (Enclosure 4) 

1980 rotary drilling has defined five seams of economic interest 

at Lillyburt. Geophysical log interpretation suggests Seam E, 

the highest seam in the sequence, is more of a coal zone than a 

seam. Numerous shale and siltstone partings up to two meters 

thick separate these coal partings from each other. The zone can 

be up to 15 meters thick but may only contain four meters of coal. 



COAL 
Not /Grorr 

SEAM “F” 2.4mI6.Om 

SEAM “E” 1.9m/1.95m 

SEAM “D” 1.9m / 1.9Sm 

SEAM “C” 13.9m / 15.3m 

SEAM “B” 0.4-l 2.h 

SEAM *A* 3../4.sn 

Moor. Mour.toin Mombor 7’) I-m) 

STRATIGRAPHIC SECTION 
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4.4 (continued) 

Seam D, 36 meters below Seam E in section, has a very consistent 

geophysical signature from drill hole to drill hole. It averages 

two meters thick, with a distinct half-meter shale parting in the 

middle. 

Seam C is the thickest seam on the property, attaining an aggre- 

gate thickness of 35 meters in one locality. HOWeVer, thickness 

tends to vary from 12 to 18 meters along strike westward on the 

south limb of the syncline. A very prominent 13-meter split is 

evident on the east end of the south limb but pinches out westward 

over an 800 meter strike length. Aside from this split, located 

in the middle of the seam, contamination of the seam is slight. 

Seam C is approximately 40 meters downsection from Seam D. 

A further 40 meters downsection is Seam B. It is from four to 

seven meters thick with either a three-meter split in the middle 

or numerous thin shale partings disrupting the coal. 

Forty to 65 meters downsection from Seam B is Seam A. This seam 

varies from 2-l/2 to 8-l/2 meters thick and can be quite shaley 

in places. This seam may rest on the Kootenay Basal sandstone but 

diamond drill coring is needed to substantiate this. 
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5.0 MINCZBILITY AND COAL RESERVES 

5.1 Rt?SfXVeS 

Coal reserves are always difficult to ascertain with complete 

XC"lXCY. However, two sets of calculations have been per- 

formed on the Lillyburt data in an attempt to obtain a better 

working knowledge of the economics of the property. 

5.la Calculation /il 

Initially, the first set: of calculations were carried out on 

the basis of mineability of the entire syncline. Certain 

assumptions and considerations are implicit in this approach. 

The following are some of the more pertinent points: 

(a) The synclinal structure is continuous from south limb to 

north limb. 

(b) The fold axis plunge flattens with depth from west to 

east. 

(c) The coal thickness does not vary dramatically with strike 

length. 

(d) Reserves are calculated from the nose of the fold where 

it outcrops in the west to section line 4300 in the east. 
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5.ln (continued) 

(e) Stratigraphy is conrinuous throughout the syncline. 

(f) Strike lengtlh of influence frm one section to the next 

is scaled proportionally, based upon surface and drilling 

information. 

(g) All seams are mineable. 

Discussion: Of the above points, the assumption that structure 

is continuous from south to north may not be entirely correct. 

The possibility of other, as yet undiscovered, east-west trend- 

ing normal faults disrupting the synclinal structure must be 

taken into account. Further drilling in 1981 should hopefully 

resolve this question. There is strong geological evidence to 

suggest a flattening of the synclinal fold axis from west to 

east. In addition, stratigraphy appears to be correlative from 

section to section. nowever, coal thickness in some of the 

seams, particularly Seams E, C and A, show significant variability. 

The accompanying chart (Enclosure 5) details the numbers used in 

the above calculation. Total inferred in-situ geological resources 

are determined to be 133,383 tonnes of coal with an overburden- 

3 
coal ratio of 6.3 m /tonne. 
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5.lb Calculation #2 

The second set: of calculations are of a more detailed nature, 

incorporating an open-pit design along the limbs of the syn- 

dine. Pit depth was predetermined to be approximately 150 

meters. Pit design incorporated a high wall angle of 45' for 

the south limb structure and a high wall angle of 50* for the 

north limb. Width of the pit at the bottom was set at 80 

meters. Assumptions and considerations for these calculations 

are the following: 

(a) Seam thicknesses are constant from section to section. 

(b) Small-scale normal faulting has been accounted for in the 

calculations. 

(c) All seams are mineable. 

(d) Strike length of influence from one section to the next 

is scaled proportionately based upon surface and drilling 

information. 

(e) Stratigraphy is continuous from section to section. 

(f) A small section at right angles to the trend of strata near 

section 2500 on the south limb of the syncline was construc- 

ted to facilitate computations around the nose of the fold. 

This section is omitted from this report. 
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5.lb (continued) 

A discussion of the above assumptions has been made in the 

previous set of calculations. Enclosures 6 and 7 detail the 

numbers used in Calculation 1/Z. The more detailed nature of 

these computations suggest total geological in-situ indicated 

reserves for Lillyburt are 24.8 x IO6 tonnes of coal at an 

3 
overburden-coal ratio of 3.8 m /tonne, under the constraints 

of this pit design. 

5.2 Mineability 

Due to the valley setting and moderate elevations of Lillyburt, 

there are no topographic limitations to the mining potential 

of the property. Consideration, however, must be given to the 

proximity of Squaw Creek and the Flathead River. These water- 

courses raise potential flood problems to any pit design. In 

addition, mining activity must be of such a nature as to have 

minimal impact on the ecology of the river systems. 

It should be stressed here that due to the folded nature of the 

strata, coal seams dip away from both the Flathead River and 

Squaw Creek. Mining activity then would tend to move away from 

both river systems. With careful mine design incorporating 

hydrological studies, mining of Lillyburt coal with minimal 

environmental disturbance could be achieved. 
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5.2 (continued) 

In summary, then, reserves and location make Lillyburt an 

attractive coal property. HOWWX, mine design must interact 

with and compensate for the existing fluvial system adjacent 

to the property. 
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6.0 COAL QUALITY 

Enclosed with this report are trench and drill hole coal analyses 

obtained during the 1979 exploration field season (Appendix VI). 

Preliminary results suggest that Lillyburt is a medium volatile 

bituminous coal property. Table I presents proximate analytical 

information on Seam C. Table II is a listing of more detailed 

tests carried out on a composite sample comprising Seams B, C 

and D. 



TABLE I 

1 - AS RECEIVED 

PROXIMATE* 
ANALYSIS 

(1.6 S.C.) 

i 

* Air Dry Basis 

RANGE 

MOISTUKE: 6.6 - 13.3% 
INHERENT MOISTURE: .32 - .72 % 
ASH: 28.3 - 40.4% 
FSI: 1.0 

RANGE 

ASH: 

VOLATILE MATTER: 

FIXED CARBON: 

HEAT CONTENT: 

SULPHUR: 

YIELD: 

7.5 - 13.9% 

21.0 - 23.5% 

64.3 - 68.3% 

42.0 - 58.0% 



TABLE !- 

SEAMS B, C AND D (COMPOSITE) 
- 

ULTIMATE ANALYSIS* ASH FUSABILITY* 

Carbon 76.01 Grindability Index = 86 
Hydrogen 4.02 
Sulphur 0.32 Mean Reflectance = Initial 1.2 

2370 
Nitrogen 0.96 Softening 2700 

Ash 13.32 
Hemfspherical 2700+ 

Oxygen (by difference) 
Fluid 5.37 + 

* Dry Basis 
* Reducing 

TRACE ANALYSIS (ppm) 

Cd 0.80 
Pb 10.50 
Ni 14.50 

Hg 0.09 
ne 1.20 
Cr 12.50 
AS 0.80 
Sb 0.78 
Se 0.87 

ASH ANALYSIS (%) 

SlOZ 55.33 

AC203 25.60 

Fe2O3 4.43 
T102 1.75 

P205 0.49 
cao 4.01 
W 1.86 
SO3 2.50 
Na20 0.15 
K20 0.90 
sro 0.07 
BaO 0.34 
Mn304 
LOF 0.28 

1 

N 
.Y 
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7.0 RECOMMENDATIONS FOR FURTHER WORK 

Further exploration work is required on the Lillyburt project and in 

brief should include the following: 

(4 

(b) 

(4 

Cd) 

Further drilling to define: 

i) Res@Xes. 

ii) Coal Quality. 

iii) structure. 

iv) Stratigraphy. 

VI Overburden Depth and Ratio. 

Geological Mapping (Scale 1:ZOOO): 

9 Detailed mapping of all outcrops on the property. 

ii) Correlation of coal seam outcrops. 

iii) Structural analysis of the geology. 

Geotechnical: 

i) Study of hydrology; installation of piezometers. 

ii) Geotechnical core logging. 

Trenching: 

i) Describe new coal seam exposures. 

ii) Aid geological correlations. 
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-705 

a 

C 

CROWS NEST RESOURC&y4LYSIS REPORT --_ 

HOLE NO. LB-2 DATE: March 28/80 

-? 

ANALYSTBernie Hudyma 

LAB 
NO. 

INTERVAL 
(METRES) 

193-195 
,rill 
Zuttings 

-706 

i 

B 

225-227 

Zomposite 
>f 79- 
702+703+ 
704+705 + 
706 



F'ROXIMATE ANALYSIS 
-__-_--_---__-___ 

ULTIMATE ANALYSIS 
_--_--___--_---__ 

74.63 76.01 
3.95 4.02 
0.31 0.'32 
0.94 0.96 

13.08 13.32 
5,28 5.37 

CALORIFIC C'ALUE 
--------------- 

7118 
12812 

7249 
13048 

ASH FUSF~FILI’T’Y OXIIlIZING REDUCING 
-------------- 
Initial 
Softerbins 
Hemierherical 
F 1 ui d 

-------- 
2370 
2700 
2700t 

t 

13.32 
21.95 
64.73 

. . 

._s 

., 



I  

UITHINOID TYPES 

.I 

I 

TYFE PERCENT 
---_--_-__~_-___-____ 

09 0.0 
10 0.0 
11 7.3 
12 12.0 
13 7.3 
14 0.0 
15 0.0 
16 0.0 
17 0.0 

F’ETROGK’AF’HTC INDICES 
__----__--------_--- 
Mean Ftef Iec-tance 1.2 
Balance Index 0.0 
Strerl~th Index 0.0 
Stahilitr Index 0.0 

* 

Dil,Aa-tiorl 
---- ._._ - _._._ 

‘r i - Su,ft Tenr~. C 4 
Tii - Ma:.:. Corlt. Temr. C 
Tii - Ma::. Ilil. TCIW. C 0” 
Contraction % 0.0 
Dilatation % 0.0 

PETROGRAPHIC DATA 

PETROGRAPHIC COMPOSITION 
--_-__-___~~~--_----~~~- 
REACTIVE COMPONENTS VOLUME x 
-____--_--__---_~~--~~-~~~~~~~~~-~ 

Total Vitrinoid 36.6 
Reactive Semi-Fus. 20.7 
E:.:inoidtResinoid 0.0 
Total Reactive Come. 57.3 

INERT COMPONENTES 
--___----------- 
Inert Semi-Fus. 
Micrinoids 
Fusinoids 
Mineral Matter 
Total Inert Comr. 

20.8 
3,2 

ll*l 
7.6 

42.7 



p 

ASH ANALYSIS 
I----------- 

COMF’ONENT 
--------- 
SiO2 
A1203 
Fe203 
TiO2 
I~205 
CaO 
MsO 
so3 
NZ.20 
I<20 
SF0 
lb0 
MnJ04 
I-OF 

TFiACE ANALYSIS 
-__-- -,__ ------ 

COMF’ONENT 
-__------ 
CCI 
Fb 
Ni 
H?%! 
Pe 
Cr 
as 
Sb 
Se 

i! 

55.33 
25.60 

4.43 
1,75 
0.49 
4.01 
1.84 
2+50 
0.15 
O.?O 
0.07 
0.34 
---_ 
0.28 

P.-l,, 

0.80 
10.50 
14.50 

0.09 
1.20 

12.50 
0.80 
0.78 
0.87 

Chlorine 0.17 
Fluorine 9 ,+ /,,,,, ,, 

GRINIMHILITY INDEX(HARDGROVE) 
-_------_-_---__----------- 86 

DATE: 10-07-80 
































