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SUMMARY 

The Lillyburt coal property is located within British Columbia coal licences 

4080 through 4089 inclusive, covering some 2459 hectares of land. The 

licences are located in the northeast end of the Flathead River Valley 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. 

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 25 rotary holes, 4 

Diamond Drill holes, numerous backhoe trenches, geological mapping, ground 

control and location surveys and photogrammetric mapping. 

Geology within the area of interest is dominated by normal faults to the 

north, east, and south and by a thrust fault to the west, Drilling data 

indicate Jurassic-Cretaceous Fernie, Kootenay and Cretaceous 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 300 meters on the south limb 
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of this syncline but reduced to 140 meters on the north limb. Within the 

coal-bearing member, there are five seams of economic interest totalling 21 

meters in aggregate thickness. All 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 the east block of the property 

are estimated to be some 130 million tonnes. Geological in place "reserves" 

are calculated to be 24.8 million tonnes with an overburden ratio of 3.8 cubic 

meters rock per tonne coal. 

Analyses from rotary cuttings and drill core for 1979, 1980 and 1981 drilling 

indicate coal at Lillyburt to be medium volatile bituminous. A tabulated 

breakdown of quality characteristics for each seam is included in this report. 
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1.0 INTRODUCTION 

1.1 Location and Access NTS 82617 

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. (Photo #l) 

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. (Photo #2). These roads have been 

utilized for drilling access and backhoe trenching. 

1.2 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. (Photo #3) The Flathead River forms a 

natural boundary to the south while Squaw Creek bisects the 
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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 X4087 

within the property, 

1.3 Environmental Considerations 

Extensive logging operations in previous years has greatly 

facilitated access within the property. Past policy has been to 

direct drill and trench activity onto log landings or old logging 

roads whenever possible. This procedure has allowed for minimal 

environmental disturbance throughout most of the property. In 

1981, 4 diamond holes and 3 rotary holes were drilled, 4 km of 

previous logging roads were re-opened, 5 km of existing road were 

utilzed and 2 km of new road constructed. Total surface 

disturbance was approximately 4.5 hectares. Environmental 

procedures included the installation of mud sumps and settling 

ponds on drill sites as required and maintenance of erosion 

control along road access and drill sites. All 1981 drill sites 

were either recontoured or levelled. (Photos 4 8 5). Those sites 

and access roads unsuitable for public use were seeded and 

fertilized. In addition, the access road to hole 305 was 

5iNa.11 
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recontoured to original slope condition, seeded and fertilized. 

(Photo 6). A separate detailed report on reclamation work 

performed within the property is being submitted to the B.C. 

Ministry of Energy, Mines and Petroleum Resources concurrently. 

CD ensmore, (1982)]. 

1.4 Tenure of Land and Coal Rights 

The Lillyburt Coal Property consists of 10 B.C. Coal Licences, 

held by Shell Canada Resources Limited, a wholly-owned subsidiary 

of SCRL. The licences (occupying some 2459 hectares of land) were 

acquired by SCRL in 1978 and have been recently grouped (#243). 

Enclosure #3 details the position of license boundaries with 

respect to topographic features. 

2.0 WORK DONE 

2.1 Summary of Previous War& 

In 1978, aerial photography and ground control surveys were done 

on photogrammetric topographic maps which were constructed at a 

scale of 1:5ODD with five-meter contour intervals. 

5/DJa.l2 
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Reconnaissance geological mapping at a scale of I: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. 

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 

limb of the syncline for a total distance of 275 meters. 

Reconnaissance geological mapping continued at the scale of 

1:5000. 

2.2 Scope and Objectives of 1981 Exploration 

Preliminary results from previous years (1979, 1980) suggest 

significant geological in-situ reserves exist within the Lillyburt 

coal prospect. Objectives for the 1981 exploration period 

included: 

(a) completion of geological mapping of the property at 1:ZOOO 

scale. 
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(b) expansion of the drilling program to further delineate the 

structure and geology of the property and obtain additional 

coal samples for quality analysis. 

(cl utilization of different surface geophysical techniques to 

delineate coal horizons, overburden depth and faulting. 

2.3 Work Accomplished, 1981 

Three rotary holes and four diamond holes were drilled throughout 

the property within the period June 27th and September 2, 1981, 

Total drilling amounted to 2194 meters. The rotary holes (LBR-303 

to LBR-305 inclusive) were drilled with an Ingersoll-Rand 1700 

reverse circulation rig (Photo #7) while the diamond drill holes 

(LBD-300A to LBD-302 and LED-306) were completed using a Longyear 

44 (Photo #8). All rotary cuttings and diamond drill core were 

logged and their descriptions are included with this Report 

(Appendix I). Coal intersections were sampled and were sent for 

analysis to the Crows Nest Resources Laboratory, Fernie, B.C. and 

Loring Laboratories, Calgary, Alberta. Holes were geophysically 

logged by Roke Oil Enterprises Ltd., Calgary, Alberta and Davies 

Exploration Logging Ltd., Calgary, Alberta. Roke logs were run at 

a general scale of 1:lOOO and a detail scale of 1:ZO and by Davies 

at a general scale of 1:ZOO and a detail scale of 1:20. Table I 

indicates the types of logs utilized in each borehole. 
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-- ~-~- 

-- .-- 
BOREHDLE LOGS RUN 

300 A 
30i 
302 
303 
304 
305 
306 
307 
308 
303 

Gamma ray-Neutron, Gamma ray-sidewall Densilog 
Focused Bealn, Gamma ray-Neutron, Gamma ray-sidewall Densilog 

Gamma ray-Neutron, Gamma ray-sidewall Densilog 
Gamma ray-Neutron, Gamma ray-sidewall Densilog 

Focused Beam, Gamma ray-Neutron, Gamma ray-sidewall Densilog 
Density detail, Gamma ray-Neutron, Density-Caliper-Resistivity- Gamma 
Focused beam, Gamma ray-Neutron, Gammarian-sidewall Densilog 

None 
Gamma ray-Neutron, Gamma ray-sidewall Densilog 

Focused Beam, Gamma ray-Neutron, Gamma ray-sidewall Densilog 
-~_ 
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Drill holes were systematically logged through the rods using the 

fleutron-neutron and natural gamma tool. 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 tool. 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 and 1981 drilling program are submitted 

with this report (Appendix II). Chapter five is a detailed 

consideration of these results. 

Access road upgrading, and drill site preparation were 

accomplished with a caterpiller 08-K bulldozer. A John-Deere 

extendable was used to emplace and later remove several culverts. 

All survey control in the Lillyburt area is based on the Crows 

Nest Control Network, using the results established in the fall of 

1979. The stations used were "SQUAW", "ROB", and "LBllZZ." All 

topographic control has been adjusted using the results of a CNRL 

ground survey, 1981. From these stations, six drill holes and 

nine control points for photogrammetric mapping were surveyed. 

Conventional survey methods using both a l-second and 20 second 
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theodolite and electronic distance measuring equipment were used 

to obtain survey data. All calculations were done in the UTM 

system with distances being reduced to plane and bearings 

referenced to II7"W. The relative accuracy of the traverses was 

I/10,000 or better (Appendix III). 

Inadvertently, survey coordinates for LBD-301 were not measured 

during the field season. The coordinates have been obtained from 

photo and map evidence and are as follows: 

LBD-301 

NORTHIUG: 5470598.0 

EASTING: 671855.0 

ELEVATION: 1531.0 m 

The easting and northing coordinates are considered accurate to 

within five meters and the spot elevation to within two meters. 

Dri!l sites and reopened access roads were fertilized and seeded. 

IDue to previous logging operations, access to most drill sites 

involved minimal surface disturbance. 
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Separate from the exploration Program, a rectangular grid of cut 

lines was constructed for geophysical purposes. Shell Mineral 

Resources used this grid to conduct EM-34, EM-31 and DC 

resistivity surveys. 

2.4 Costs of Work Done, 1981 

Total expenditure as of December 31, 1981, for the 1981 field 

season was $535,082. A detailed summary of expenditures can be 

found in Appendix IX. 

3.0 GEOLOGY 

3.1 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 (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. Precambrian Purcell sandstones, argiilites and 

limestones outcrop to the east of the property. Thrusting and 
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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 

strike-slip faulting at a local scale dominate the geology within 

the property. (Appendix IV) 

Lillyburt Stratigraphy 

Coal at Lillyburt occurs in the upper Jurassic to Lower Cretaceous 

coal bearing member (Mist Mountain Formation) of the Kootenay 

Group. Underlying and overlying the Kootenay Group is the 

Jurassic Fernie Group and Cretaceous Blairmore Group respectively. 

Dark grey and black shales, siltstones and occasional sandstones 

of the Fernie Group crop out on the west end of the property on 

both sides of the Flathead River. Due to the recessive nature of 

these rocks, exposures are of limited extent. 

Evidence from drill hole LED-301 suggests a thickness greater than 

330 meters for Kootenay strata in the southern portion of the 

property. This thickness may be reduced to 175 meters in the 

north, close to the Flathedd norlnal fault (LB&300A). A typical 

colulnnar section for the property is detailed in Enclosure %5. 

The Kootenay Group sequence extends from the hasal sandstone 
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(Morrissey Forlnation) to the base of the Cadolnin conglomerate of 

the Blairmore Group. Drilling has detailed five coal measures of 

greater than one meter in thickness. Between these seams are 

siltstones, sandstones and shales typical of the Mist Mountain 

Formation.1 

The Morrissey Formation, underlying the coal measures, is 

primarily a sandstone sequence. The sandstone is salt and pepper 

in colour, equigranular, and well sorted with occasional coaly 

fragments. The lowermost section is fine grained but the 

unit coarsens upward to a distinctive 10 meter thick medium 

grained, well indurated sandstone at the top. (The contact 

between the Morrissey and Mist Mountain Formations is abrupt with 

a Z-5 meter coal seam (seam 'A') overlying the medium grained 

sandstone,) 

The Mist Mountain Formation is a complex succession of sediments 

of deltaic and fluvial origin. It is approxilnately 300 meters 

thick. The lower 125 meters consist of carbonaceous siltstone, 

coal, shale, carbonaceous mudstone and fine grained sandstone. 

The sediments repeatedly fine upward from sandstone to mudstone or 

coal. The number of coal seams varies from 6 to 10 and range in 

thickness from 0.1 to 25 meters. This lower section is considered 

1 [Stratigraphic norlenclature is that cf Gibson, (1979)]. 
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by the writer to represent a wave dominated deltaic environment 

[Home & Ferm, (1978)]. The upper 175 meters of section is 

dominated by sandstone. Again, fining upward units are common but 

occasional coarsening upward sandstone beds have been observed. 

Sandstones tend to be medium grained but grain size variability 

ranges from fine to coarse. Interbedded with these sandstone 

units are sandy siltstones, mudstones, and silty coal. Coal seams 

are much less abundant and thicknesses are less than 2 meters. 

The coal occurs in a zone, or as inconsistent lenses in the 

succession. This upper section of the Mist Mountain Formation is 

interpreted to be representative of a fluvial environment, 

shoreward of the deltaic complex. 

It is considered by the writer that the Elk Formation, which 

overlies the Mist Mountain Formation in other localities, is 

stratigraphically absent at Lillyburt due to depositional 

variation. 

Thus, the Cadomin conglomerate, the basal member of the Cretaceous 

Blairmore Group unconformably overlies the Mist Mountain 

Formation. Thickness of this unit varies from lo-15 meters and is 

characterized by its resistance to weathering and blocky outcrop 

nature. The conglomerate is framework-supported, with the 

majority of clasts consisting of rourld to sub-round black chert 
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and white quartzite pebbles and cobbles. Overlying the 

conglomerate is a monotonous succession of mudstones, siltstones 

and fine grained sandstones. Although these rocks weather 

recessively, the dark red and apple green colour of the mudstones 

make this a distinctive mappable unit. 

3.3 Structural Geology - 

Lillyburt, located within the Flathead Valley grdbefl structure, is 

characterized by small and large scale gravity faulting 

{Appendix V). The Flathedd normal fault is the predominant 

structure in the area, separating Jurassic-Cretaceous Kootenay and 

Cretaceous Blairmore strata from surrounding Pre-Cambrian to 

Pennsylvanian carbonates to the north and east. Displacement on 

this fault has been estimated to be approximately 1200 meters near 

the Flathead townsite [Price, (1965)]. Associated with this major 

structure are several strike-slip faults and normal faults 

sub-parallel to the main fa,Jlt system. Local scale 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. Oisplacement 

and attitude of this structure is as yet unknown. Tne western 

boundary of the property is defined by the Squaw Thrust which has 

transposed Jurassic Fernie strata over Cretaceous Siairlnore 
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rocks. A subsidiary thrust may be present within Squaw Creek. 

Its existence is postulated on the basis of repetition of a 

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 open asymmetric, east-plunging syncline. 

Borehole LBD-300A successfully cored the Flathead Fault zone and 

terminated in carbonaceous limestones of the Mississippi Banff 

Formation. The fault zone is approximately 40 meters wide at 

this locality. Brecciation and alteration are so intense, it is . 

virtually impossible to recognize rock-type. (Photos t9 and 10). 

Geological constraints suggest the fault zone dips 60" southward. 

Subsidiary faulting within the property is consistently high angle 

(55-75"), and normal in sense. Fault traces are curvilinear, and 

displacements range from 5 to 50 meters. Recognition of faults iS 

best determined from geophysical log traces (Appendix VII) and 

brecciation within diamond drill core (Photo #ll). This is best 

exemplified with the loss of section apparent in borehole LBD-302. 

3.4 Coal Geology 

1980-81 rotary and diamond 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 
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coal zone. Shale and carbonaceous siltstone partings up to one 

meter thick separate the coal bands from each other. The zone can 

be up to 15 meters thick but individual coal bands are less than 

one meter thick. Seam 0, 50 meters below seam E in section, has a 

very consistent geophysical signature from drill hole to drill 

hole, and averages one meter thick. This seam may 

stratigraphically lens out or be faulted out on the eastern half 

of the south limb of the syncline (i.e. compare LBD-301 and 

LBR-214 geophysical logs . . . Appendix VII). Seam C is the 

thickest seam on the property, attaining an aggregate thickness of 

35 meters at one locality (LBO-302). However thickness tends to 

vary from 10 to 15 meters. A prominent 13-meter split is evident 

on the east end of the south limb (LBR-206) but lenses out 

westward over a 1200 meter strike length (LEO-301). Aside from 

this parting, contamination of the seam is slight. In an 

unfaulted section, seam C is located 75 meters downsection from 

seam 0. A further 40 meters downsection is seam B. It is from 

one to two meters thick, shaley, commonly with a siltstone 

parting, and is sometimes difficult to distinguish from other 

discontinuous coal seams common in this interval. Thirty to forty 

meters further downsection and conformably lying upon the 

Morrissey Formation sandstone is seam A. This seam varies from 

2.5 - 8.5 meters thick and can be quite shaley. The seam has been 

used extensively as a correlation tool and datum level (Appendix 

VII). 
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4.0 

5.0 

COAL RESERVES 

The estimates of in-situ coal reserves and resources are considered to 

be unchanged from those calculated in 1980, [McKinstry, (198O)l. 

COAL DUALITY 

Enclosed with this report are trench and drillhole coal analyses 

obtained during the 1980 and 1981 exploration field season (Appendix 

II). Tables 2 and 3 have been drafted to better illustrate the 

proximate analytical characteristics on a seam by seam basis. Volatile 

matter increases upsection from an average 26% (DAF basis) in seam A to 

32% (DAF basis) in Seam E. Free Swelling Index values are consistently 

below 2.0 in seams A, 3 and C. Seam C constitutes 43% of the reserve 

estimate for the south limb of the syncline. This seam is strongly 

oxidized with FSl Values rarely greater than 1.0. Raw ash content 

averages 40% but beneficiation at 1.60 specific gravity reduces this 

value to approximately 13% with yields between 40% and 50%. The sulphur 

content is very low (0.3-0.5%) and neat content averages 7250 Kcal/Kgm. 

Table 2 is a detailed account of analyses in each borehole. Table 3 

summarizes this borehole data on a seam by seam basis. 
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TABLE 2 

SEAM A -- 

HOLE # 

LBR-201 

LBR-207 

LBR-208 

LBR-209 

LBR-211 

- 
SAMPLE ANALYSIS 

INTERNAL TYPE 

169.0-177.5 
(6.5~) 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.62 S.G.) 

-51 39.0 
1.36 19.9 

95.5- 96.0 

(.5M) 
1.0 56.4 

.86 19.6 

97.0-101.0 
(4.OM) 

RAW 
WASH (1.62 S.G.) 

.85 25.9 

.70 16.5 

101.0-105.0 
(4.OM) 

RAW 
WASH (1.62 S.G.) 

.71 33.4 

.89 14.1 

97.0-105.0 
(COMPOSITE) 

RAW 
WASH (1.62 S.G.) 

.64 30.1 
1.84 14.8 

88.0-96.0 RAW .73 45.8 
(8.OM) WASH (1.62 S.G.) .63 18.7 

179.0-184.0 RAW 1.04 63.4 
(5.OM) WASH (1.62 S.G.) .74 21.8 

74.5-75.5 RAW .59 62.1 
(l.OM) WASH (1.62 S.G.) .94 26.2 

75.5-76.5 RAW .55 47.1 
(l.OM) WASH (1.62 S.G.) 1.16 25.0 

76.5-77.5 RAW .56 54.1 
(l.OM) WASH (1.62 S.G.) 1.60 39.8 

% MOISTURE % ASH % V.M. % F.C. 
- 
FSI 

19.7 59.0 1.5 

22.1 57.4 1.5 

22.3 60.5 4.5 

23.4 61.6 6.0 

23.0 60.3 

21.5 59.1 

20.7 56.7 

18.9 53.9 

21.7 52.1 

18.4 40.1 

4.0 

3.0 

1.0 

1.0 

1.0 

0.5 

% YIELD CALORIFIC 
VALUE 

40 

23 

63 

52 

58 7114 

35 

16 

8 

22 

3 

lAfCZe.2 



HOLE # 

lAjCZe.3 

/ 

LBR-211 

LBR-212 

LRR-213 

SAMPLE ANALYSIS 
INTERNAL TYPE 

% MOISTURE 96 ASH % V.M. 

77.5-78.5 RAW .52 57.6 
(l.OM) WASH (1.62 S.G.) 1.3 29.3 

74.5-78.5 RAW .54 55.0 
(COMPOSITE) WASH (1.62 S.G.) 1.38 26.7 

138.0-140.0 
(2.OM) 

RAW 
WASH (1.62 S.G.) 

.55 
1.54 

48.1 
27.8 

140.0-141.0 RAW .74 32.8 
(l.OM) WASH (1.62 S.G.) 1.89 18.2 

141.0-143.0 RAW -55 52.4 
(2.OM) WASH (1.62 S-G.) 1.61 30.9 

138.0-143.0 RAW 2.43 43.1 
(COMPOSITE) WASH (1.62 S.G.) 1.44 22.1 

34.0-35.0 
(l.OM) 

RAW 
WASH (1.62 S.G.) 

.a 

.92 
70.8 
15.4 

35-O-36.0 RAW 1.23 38.1 
(l.OM) WASH (1.62 S.G.) 1.08 19.0 

36.0-37.0 RAW .52 27.3 
(l.OM) WASH (1.62 S-G.) 1.25 16.1 

37.0-38.0 RAW -63 21.5 
(l.OM) WASH (1.62 S-G.) 1.40 13.9 

SEAM A (Cont'd) 

21.5 

21.3 

22.9 

23.0 

20.3 

22.7 

23.9 

22.4 

23.6 

26.1 

% F.C. 

47.9 

50.6 

47.7 

56.9 

47.2 

53.7 

59.8 

57.5 

59.0 

58.6 

FSI 

1.0 

1.0 

1.0 

1.5 

1.0 

1.0 

4.5 

1.0 

3.5 

7.5 

96 YIELO CALORIFIC 
VALUE - 

10 

.52 12 5964 

23 

51 

a 

.53 

- 

30 6355 

2 

41 

58 

59 



SEAM A (Cont'd) 

HOLE # 

LBR-213 

LBR-214 

LBD-301 

LBD-302 

WEIGHTED 
AVEKAGE 

LBR-304 

WCZe.4 

SAMPLE 
INTERNAL 

34-O-38.0 
(COMPOSITE) 

252.5-253.0 

(.5M) 

253.0-259.0 
(6.OM) 

252.5-259.0 
(COMPOSITE) 

300.1-303.2 
(3.1M) 

302.59-304.1: 
(1.56M) 

>04.15-304.81 
(.66M) 

302.59-304.81 
(2.22M) 

175.3-176.8 

J (1.5M) 

176.8-177.7 

(-9M) 

ANALYSIS 
TYPE 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G) 

% MOISTURE % ASH % V.M, % F.C FSI i--i- % YIELD 

.95 42.5 
2.2 19.2 

.96 54.4 

.32 16.9 

.96 44.0 

.6D 15.8 

.59 47.0 
1.07 16.5 

.84 50.8 
-62 17.6 

-84 46.5 
1.01 16.3 

.85 21.8 
1.04 13.5 

.84 
1.02 

39.2 
15.5 

.29 36.6 
.75 13.7 

.59 41.4 

.78 18.4 

23.5 55.1 3.0 .52 41 6587 

21.8 60.95 1.0 23 

23.1 60.5 3.5 47 

22.4 60.0 

20.0 61.8 

2.5 

::i 

.51 41 6985 

23 

22.4 63.15 7.5 

7.0 

.59 

17 

71 

33 

37 

12 

7369 

21.0 59.8 .58 
- 

7076 

- - 

CALORIFIC 
VALUE 



SEAM A (Cont'd) 

HOLE # 

LBR-304 
WEIGHTED 
AVERAGE 

LBR-305 

WEIGHTED 
AVERAGE 

SAMPLE ANALYSIS 
INTERNAL TYPE 

175.3-177.7 
(2.4M) 

189.0-190.5 
' (1.5M) 

(3.OM) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G. 1 

RAW .76 
WASH (1.6 S.G) 1.04 

RAW 
WASH (1.6 S.G.) 

.79 
1.1 

% MOISTURE % ASH % V.M. % F.C. FSI %S % YIELD 

:!6 
38.4 
15.5 21.9 61.85 

.82 50.2 

.96 15.5 20.4 63.1 

45.1 
15.4 

47.7 
15.4 

21.4 62.4 

20.8 62.7 

7.5 

1.5 

4.0 

2.0 

.58 

.55 

-55 

.55 

- 

11 

20 

39 

30 

CALORIFIC 
VALUE 

7259 

7090 

7116 

7104 

lAfCZe.5 



SEAM B 

lAKZe.6 

HOLE # 

LBR-201 

LBR-206 

LBR-207 

WEIGHTED 
AVERffiE 

LBR-208 

LBR-209 

LBR-214 

LBR-215 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE % ASH % Q.M, % F.C. FSI %S % YIELD 

133.0-135.7 RAW .47 37.4 
(2.7M) WASH (1.62 S.G.) 1.80 12.5 

204.7-206.2 RAW .84 28.2 
(1.5M) WASH (1.62 S.G.) 1.01 15.8 

57.0-59.0 
(2.OM) 

RAW 
WASH (1.62 S.G.) 

.88 

.74 
37.0 
15.4 

63.0-66.0 RAW .82 32.9 
(3.OM) WASH (1.62 S.G.) .62 22.9 

(5.OM) 
RAW .84 34.5 
WASH (1.62 S.G.) .67 19.9 

52.0-54.0 RAW .69 29.9 
(2.OM) WASH (1.62 S.G.) .64 15.2 

126.0-130.0 RAW .94 49.5 
(4.OM) WASH (1.62 S.G.) 1.38 18.4 

213.0-214-O RAW 1.14 57.0 
(l.OM) WASH (1.62 S.G.) .46 18.1 

218.0-220.0 RAW 1.29 68.0 
(2.OM) WASH (1.62 S.G.) .48 14.9 

28.0-30.0 RAW .83 48.5 
(2.OM) WASH (1.62 S.G.) .70 18.6 

20.0 65.7 

19.6 63.6 

20.3 63.6 

19.1 57.4 

19.6 59.85 

18.8 65.3 

21.1 59.1 

20.8 60.7 

19.6 64.9 

19.1 61.6 

- 

3.5 

0.0 

1.0 

1.5 

1.5 

1.5 

1.5 

1.0 

1.0 

1.0 
- 

51 

72 

60 

59 

59 

70 

44 

31 

24 

24 

CALORIFIC 
VALUE 



SEAM B (Cont'd) 

SAMPLE ANALYSIS 
INTERNAL TYPE 

% MOISTURE % ASH % V.M. % F.C FSI 

30.0-33.0 RAW .92 43.9 
(3.OM) WASH (1.62 S.G.) 1.25 12.5 

33.0-34.0 
(l.OM) 

RAW 
WASH (1.62 S-G.) 

1.17 
.50 

73.5 
18.9 

34.0-35.0 RAW 1.15 83.6 
(l.OM) WASH (1.62 S.G.) .65 17.4 

28.0-35.0 RAW .49 63.4 
(COMPOSITE) WASH (1.62 S.G.) .85 19.8 

272.5-273.5 RAW .92 
(l.OM) 

18.7 
WASH (1.6 S.G.) .65 9.35 

252.4-253.0 RAW 1.23 15.7 
(334) WASH (1.6 S.G.) 1.34 9.0 

256.0-256.5 RAW 1.19 40.0 
(.5M) WASH (1.6 S-G.) 1.05 14.8 

138.1-138.7 RAW .64 63.2 
(.6M) WASH (1.6 S.G.) .74, 14.3 

20.8 65.45 

20.4 60.2 

21.3 60.7 

19.4 

19.3 

20.1 

59.9 

70.7 

64.9 

1.0 

5.0 

7.5 

1.0 

1.0 

1.5 

- 

- 

XS 

- 

.51 

-57 

- 

% YIELD CALORIFIC 
VALUE 

40 

4 

2 

18 6726 

70 

84 

43 

16 7287 

lAfCZe.7 



LILLYBURT 

SEAM C 

HOLE # 

LB-2 

WEIGHTED 
AVERAGE 

LB-3 

LBR-201 

LBR-203 

LBR-207 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE % ASH % V.M. % F.C, FSI 

174.2-175.4 RAW .61 33.46 
(1.2M) WASH (1.6 S.G.) .67 7.50 

175.4-192.2 
(16.8M) 

RAW 
WASH (1.6 S.G.) 

.32 
-97 

40.29 
11.59 

192.2-195.0 RAW .51 36.42 
(2.8~) WASH (1.6 S.G.) .77 13.89 

(20.8M) 
RAW .36 39.4 
WASH (1.6 S.G.) -64 11.7 

4.0-52.0 RAW .72 28.29 
(48.OM) WASH (1.6 S.G.) .79 9.27 

65.0-74.5 RAW .47 27.7 
(9.5M) WASH (1.62 S.G. 3.28 10.8 

99.5-104.5 RAW -74 77.56 
(5.OM) WASH (1.62 S.G. .99 18.14 

104.5-107.0 RAW .63 49.85 
(2.5M) WASH (1.62 S.G. 3.13 18.43 

99.5-107.0M RAW -47 63.40 
(COMPOSITE) WASH (1.62 S.G. 2.71 15.15 

16.0-21.0 RAW .76 36.12 
(5M) WASH (1.62 S.G. 2.37 28.40 

23.51 68.32 

22.51 64.93 

21.03 64.31 

22.4 65.26 

22.4 65.0 
22.83 67.11 

20.7 65.22 

21.30 59.57 

20.9 57.5 

21.73 60.41 

20.06 49.17 

- 

E 

::: 

::: 

::i 

:::: 

1.0 

1.0 

1.0 

1.0 

1.0 

%S 

- 

% YIELD 

58 

49 

55 

50 

42 

53 

8 

33.5 

.32 18 

63 

CALORIFIC 
&VALUE 

7009 

lAKZe.8 



SEAM C (Cont'd) 

HOLE # 

LBR-207 

LBR-212 

LBR-214 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE % ASH % V.M. 96 F.C. 

21.0-25.0 RAW .82 61.05 
(4M) WASH (1.62 S.G.) 1.82 la.01 

25.0-27.0 RAW .7a 58.54 
(2M) WASH (1.62 S.G.) .70 19.85 

16.0-27.0 
(COMPOSITE) 

RAW 
WASH (1.62 S.G.) 

52.85 
23.58 

23.5-25.5 RAW -52 32.25 
(2.OM) WAH (1.62 S.G.) 1.80 16.68 

25.5-26.5 RAW .66 57.2 
(l.OM) WASH (1.62 S.G.) .70 11.48 

23.5-26.5 RAW 1.31 22.15 
(COMPOSITE) WASH (1.62 S.G.) 1.19 14.95 

158.0-160.5 RAW .52 46.87 
(1.5M) WASH (1.62 S.G.) 1.22 16.05 

160.5-166.0 RAW .68 52.60 
(5.5M) WASH (1.62 S.G.) 1.72 11.03 

166.0-168.0 RAW .78 65.14 
PM) WASH (1.62 S-G.) 1.42 27.07 

168.0-172.5 RAW 1.06 85.5 
(4.5M) WASH (1.62 S.G.) 1.04 22.8 

21.26 58.9 

20.95 58.5 

20.36 52.7 

21.41 60.11 

25.0 62.79 

22.8 61.07 

22.5 60.19 

22.15 64.5 

22.05 

20.8 

49.46 

55.4 

- 

FSI 

- 

1.5 

3.5 

1.0 

0.5 

3.0 

1.0 

1.0 

1.0 

1.0 

1.0 

%S 

.34 41 6179 

57 

30 

-38 45 7036 

% YIELD 

24 

24 

40 

37 

16 

2 

CALORIFIC 
VALUE 

lAKZe.9 



SEAM C (Cont'd) 

HOLE # 

LBR-214 

LBD-301 

LBR-304 

SAMPLE ANALYSIS 
INTERNAL TYPE 

172.5-177.0 RAW .82 51.8 
(4.5M) WASH (1.62 S.G.) 1.01 16.2 

177.0-179.0 RAW 1.08 37.8 
(2M) WASH (1.62 S.G.) 1.03 15.8 

158.0-179.0 
(COMPOSITE) 

.67 43.8 
1.46 13.9 

220.9-222.5 
(1.6M) 

.72 34.5 

.84 8.2 

222.5-225.2 
(2.7M) 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

-67 18.7 
1.33 9.2 

225.2-225.5 

(.3M) 

RAW .87 82.7 

225.5-230.7 RAW .74 34.2 
(5.2M) WASH (1.6 S.G.) 1.63 12.3 

220.9-230.7 RAW .71 36.5 
(COMPOSITE) WASH (1.6 S-G.) 1.64 il.8 

/59.7-61.3 RAW -67 36.4 

(.W WASH (1.6 S.G.) 2.96 9.2 

41i;-;62j5 
. 

RAW .75 34.0 
WASH (1.6 S.G.) 3.22 9.1 

% MOISTURE % ASH % V.M. % F.C, 

21.3 61.45 

20.9 62.3 

21.8 62.8 

23.1 67.8 

20.9 68.6 

21.3 64.7 

21.7 64.8 

20.5 67.3 

21.7 65.9 

FSI %S % YIELD 

1.0 

1.0 

1.0 

1.0 
3.5 

::: 

0.0 

1.0 
1.5 

1.0 

1.0 

1.5 

20 

28 

.28 32 

54 

75 

51 

.2a 52 7600 

.26 46 7502 

.35 53.0 

CALORIFIC 
VALUE 

7135 

7493 

lA/CZe.lO 



SEAM C (Cont'd) 

HOLE # 

LBR-304 

SAMPLE ANALYSIS 
INTERNAL TYPE 

% MOISTURE % ASH % V.M. % F.C. 

, 62.5-63.4 

(.9M) 

'63.4-64.3 

(.9M) 

RAW .74 20.0 
WASH (1.6 S.G.) 2.14 9.2 

RAW .66 70.6 
WASH (1.6 S.G.) .61 15.3 

&4.3-64.9 RAW .68. 20.3 
(.W WASH (1.6 S.G.) 1.92 7.1 

'64.9-66.4 
(1.5M) 

/ 
66.4-67.05 

t.65~) 
/ 

67.05-68.6 
(1.55M) 

J 
68.6-70.1 

(1.5M) 

RAW .67 25.9 
WASH (1.6 S.G.) 2.74 8.75 

RAW .70 35.0 
WASH (1.6 S.G.) 2.04 12.8 

RAW .a3 32.0 
WASH (1.6 S.G.) 1.41 8.1 

RAW .79 36.1 
WASH (1.6 S.G.) 1.3 12.0 

170.1-71.6 RAW .46 32.4 
(1.5M) WASH (1.6 S.G.) 1.3 13.5 

J71.6-73.15 
(1.55M) 

/ 
73.15-74.7 

(1.55M) 

RAW -61 31.6 
WASH (1.6 S.G.) 1.88 11.3 

RAW .64 20.5 
WASH (1.6 S.G.) 1.16 12.2 

20.7 68.0 

19.9 64.1 

22.3 68.7 

21.5 67.0 

20.4 64.8 

21.2 69.4 

19.3 67.3 

19.4 65.8 

20.5 66.3 

19.7 66.9 

- - 
FSI %S 

- 

1.0 

1.5 

1.0 

1.0 

1.0 

.5 

.5 

.5 

1.0 

1.0 
- 

- 

.22 

.54 

.22 

.22 56 

.24 39 7220 

.22 

.21 38 

.25 41 7220 

.32 44 7406 

-33 
__ 

% YIELO CALORIFIC 
VALUE 

68 7505 

15 7174 

73 7757 

7510 

40 7701 

7745 

60 7334 

lAKZe.11 



SEAM C (Cont'd) 

HOLE # 

LBR-304 

WEIGHTED 
AVERAGE 

LBR-305 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE % ASH % V.M % F.C. 

J 
74.7-76.2 

(1.5M) 
RAW .73 22.0 
WASH (1.6 S.G.) 1.89 12.0 

476.2-77.7 
(1.5M) 

/ 
77.7-79.25 

(1.55M) 

RAW -74 27.6 
WASH (1.6 S.G.) 1.85 12.0 

RAW .65 24.5 
WASH (1.6 S.G.) 1.53 11.5 

/79.25-80.8 RAW .70 56.8 
(1.55M) WASH (1.6 S.G.) .73 13.0 

(21.1M) 

;94if-%j3 

/96i;-;Wj8 
. 

47.8-99.1 
(1.3M) 

RAW .69 32.4 
WASH (1.6 S.G.) 1.75 11.2 

RAW .83 58.2 
WASH (1.6 S.G.) .2a 15.8 

RAW .79 48.1 
WASH (1.6 S.G.) 1.58 12.9 

RAW .58 51.1 
WASH (1.6 S.G.) 1.49 12.5 

/99.1-100.6 
(1.5M) 

RAW .56 43.2 
WASH (1.6 S.G.) 2.0 9.3 

/100.6-102.1 RAW .55 39.1 
(1.5M) WASH (1.6 S.G.) 1.69 10.0 

19.9 66.2 

20.5 65.6 

19.6 67.3 

21.3 64.9 

20.45 66.6 

21.8 62.1 

21.2 64.3 

21.3 64.7 

21.6 67.2 

21.2 67.1 

EY 
- 

1.0 

1.0 

1.0 

4.0 

1.0 

1.5 

2.0 

1.5 

1.5 

1.5 
- 

%S % YIELD CALORIFIC 
VALUE 

- 

.33 59 7340 

.31 43 7317 

-31 48 7420 

.39 21 7339 

-30 47 7434 

-31 22 7032 

-27 38 7162 

-27 33 

40 

41 

7209 

.28 7520 

.23 
- 

7442 

lAKZe.12 



SEAM C (Cont'd) 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE % ASH % V.M % F.C, 

102.1-103.6 

1 (1.W 

RAW 
WASH (1.6 S-G.) 

.59 
1.05 

55.9 
15.0 

103.6-105.1 RAW 

/ (1.5M) 
.65 33.6 

WASH (1.6 S.G.) 1.3 12.4 

105.1-106.7 RAW 
d (1.6M) 

.74 
WASH (1.6 S.G.) 1.26 

60.6 
13.1 

106.7-108.2 
' (1.5M) 

RAW .85 
WASH (1.6 S.G.) 1.70 

39.1 
10.9 

108.2-109.7 
J (1.5M) 

RAW 
WASH (1.6 S.G.) 

.70 
1.3 

51.1 
13.9 

,109.7-111.2 
(1.5M) 

RAW .57 32.2 
WASH (1.6 S.G.) 1.2 12.1 

/111.2-112.8 RAW .63 
(1.6M) 

44.9 
WASH (1.6 S.G.) .92 14.8 

,112-a-114.3 RAW .68 
(1.5M) 

38.4 
WASH (1.6 S.G.) 1.02 12.8 

114.3-115.8 RAW .81 
(1.5M) 

40.3 
WASH (1.6 S.G.) 1.02 13.1 

115.8-116.4 RAW .81 
(334) 

63.0 
WASH (1.6 S.G.) .92 14.3 

19.8 64.1 

18.4 67.8 

19.4 66.2 

19.7 67.7 

19.3 65.5 

19.4 67.3 

19.2 65.0 

19.7 66.5 

19.8 66.1 

19.7 65.1 

sr 
- 

1.5 

1.5 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

1.5 

1.5 
- 

- 
%S 

- 

% YIELII CALORIFIC 
VALUE 

.18 23 7004 

.17 59 7311 

.16 14 7223 

.20 46 7386 

.19 25 7128 

.25 31 7291 

.24 27 7083 

.26 42 7261 

.29 

.30 
- 

45 7241 

23 7105 

lWCZe.13 



SEAM C (Cont'd) 

HOLE # 

LBR-305 
WEfGHTED 
AVERAGE 

LBR-309 

WEIGHTED 
AVERAGE 

LBR-39 

SAMPLE ANALYSIS 
INTERNAL TYPE 

(21.6M) 

jiL&23.0 

,24.0-25.0 

(IM) 

RAW .69 45.9 
WASH (1.6 S.G.) 1.26 12.8 

RAW .95 49.2 
WASH (1.6 S-G.) .65 15.3 

RAW .86 43.0 
WASH (1.6 S.G.) -69 10.7 

(2M) 

RAW .90 46.1 
WASH (1.6 S.G.) .67 13.0 

52.0-78.5 
(26.5~) 

RAW 
WASH (1.62 S.G.) 

$ MOISTURE % ASH % V.M. % F.C FSI %S % YIELD 

20.1 65.84 .24 34 7231 

20.0 64.0 

1.5 

1.5 

1.0 

1.0 

1.0 

-49 28 

20.1 68.5 .44 45 7552 

20.0 66.33 .46 36 7328 

.74 
1.1 

39.3 
14.4 23.6 60.8 .32 53 

CALORIFIC 
VALUE 

7104 

7073 

lAKZe.14 



SEAM C (UPPER) 

HOLE # 

LBR-206 

LBR-209 

WEIGHTED 
AVERAGE 

lAKZe.15 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE % ASH % V.M % F.C 

113.0-114.0 
(l.OM) 

RAW 
WASH (1.62 S.G.) 

1.17 
.73 

77.5 
17.1 

114.0-117.0 
(3.OM) 

RAW 
WASH (1.62 S.G.) 

.94 

.77 
57.4 
12.9 

117.0-123.0 RAW .84 
(6.0~) 

36.6 
WASH (1.62 S-G.) 1.0 13.7 

113.0-123.0 RAW 1.43 
(COMPOSITE) 

46.1 
WASH (1.62 S.G.) 1.11 12.9 

52.0-56.0 RAW .95 21.4 
(4.OM) WASH (1.62 S.G.) 1.37 14.7 

56.0-58.0 
(2.OM) 

58.0-61.0 
(3.OM) 

RAW .63 26.6 
WASH (1.62 S.G.) .85 13.9 

RAW -76 29.1 
WASH (1.62 S.G.) .72 13.5 

61.0-64-O 
(3.OM) 

64.0-69-O 
(5.OM) 

RAW .76 35.7 
WASH (1.62 S.G.) .55 14.1 

RAW 
WASH (1.62 S-G.) 

(52-69M) 

.99 

.92 

.86 

.92 

54.2 
16.7 

RAW 
WASH (1.62 S.G.) 

35.5 
14.9 

26.6 55.5 

26.0 60.3 

24.6 60.7 

24.9 61.0 

24.8 59.1 

22.9 62.3 

24.7 61.0 

24.5 60.8 

22.9 

23.9 

59.4 

60.2 

FI 
- 

3.5 

3.0 

1.0 

1.5 

1.5 

1.0 

1.5 

1.5 

1.0 

1.5 
- 

%S 

.31 45 7280 

68 

71 

62 

53 

30 

53 
- 

% YIELD 

10 

32 

56 

CALORIFIC 
VALUE 



SEAM c (UPPER - Cont'd) 

HOLE # 

LBR-210 

LED-302 

SAMPLE 
INTERNAL 

ANALYSIS 
TYPE 

% MOISTURE 96 ASH % V.M, % F.C 

120.0-125.0 RAW .90 52.4 
(5.OM) WASH (1.62 S.G.) 1.47 11.1 

125.0-128.0 RAW .83 
(3.OM) 

26.1 
WASH (1.62 S.G.) 1.22 13.9 

128.0-131.0 RAW -81 
(3.OM) 

30.2 
WASH (1.62 S-G.) 2.08 11.7 

120.0-131.0 RAW 
(COMPOSITE) 

1.38 26.1 
WASH (1.62 S.G.) 1.09 11.5 

,187.02-187.4 
(.38~) 

‘187.4-192.0 
(4.6~) 

RAW 1.42 56.3 
WASH (1.6 S.G.) 1.63 8.1 

RAW 
WASH (1.6 S.G.) 

1.34 
1.59 

22.9 
10.1 

192.0-193.45 RAW 1.25 
(1.45M) 

27.7 
WASH (1.6 S.G.) 2.53 10.8 

193.45-194.3’ RAW 1.17 
(.gM) 

28.5 
WASH (1.6 S-G.) 1.33 11.1 

194.35-196.37 RAW 1.08 28.9 
(2.02M) WASH (1.6 S.G.) 2.23 10.4 

196.37-198.4 RAW 
(2.03M) 

1.04 32.5 
WASH (1.6 S.G.) 1.23 14.7 

25.5 61.9 

23.0 61.9 

23.3 62.9 

24.3 63.0 

- 

FSI 

- 

3.5 

1.0 

1.0 

1.0 

- 

i-5 
- 

.29 

- 

% YIELD 

38 

74 

64 

53 

23 

68 

54 

57 

55 

51 

CALORIFIC 
VALUE 

lWCZe.16 



HOLE # 

LBD-302 - 

SAMPLE ANALYSIS 
INTERNAL TYPE 

198.4-199.6 RAW 

187.02-198.4 RAW 
WASH (1. 86 S.G. 

SEAM C (UPPER - Cont'd) 

% MOISTURE % ASH % V.M. % F.C. 

1.02 

1.22 
1.74 

76.0 

27.85 
11.1 

- 

FSI 

- 

i-i- 

- 

% YIELD 

58 

CALORIFIC 
VALUE 

lAlCze.17 



SEAM C (LOWER) 

HOLE # 

LBR-206 

LBR-209 

:WT.AVERAGE) 

LBR-210 

(COMPOSITE) 

JLBD-302 

SAMPLE ANALYSIS 
INTERNAL TYPE 

140.0-150.25 
(10.25M) 

69.0-71.5 
(2.5M) 

71.5-73.5 
(2.OM) 

73.5-75.5 
(2.OM) 

75.5-78.5 
(3.OM) 

69.0-78.5 
(9.5M) 

131.0-134.0 
(3.OM) 

134.0-139.0 
(5.OM) 

131.0-139.0 
(8.OM) 

207.5-209.83 
(2.33M) 

% MOISTURE % ASH % V.M. % F.C. FSI % S % YIELD 

RAW .82 60.6 
WASH (1.62 S.G.) 1.05 20.5 22.6 55.8 1.5 

RAW .76 88.3 
WASH (1.62 S.G.) 2.33 20.4 20.9 56.3 1.0 

RAW 1.04 52.2 
WASH (1.62 S.G.) .88 15.8 22.8 60.5 1.0 

RAW .95 56.6 
WASH (1.62 S-G.) -75 17.4 21.7 60.2 1.5 

RAW .73 46.0 
WASH (1.62 S.G.) -79 17.2 21.6 60.4 1.0 

RAW .85 60.7 
WASH (1.62 S.G.) 1.21 17.8 21.7 59.3 1.0 

RAW .71 22.6 
WASH (1.62 S.G.) 4.19 10.5 23.0 62.3 1.0 

RAW .91 40.2 
WASH (1.62 S.G.) .97 16.2 21.8 61.0 1.0 

RAW .97 29.3 
WASH (1.62 S.G.) 2.9 11.6 21.9 63.6 1.0 .28 65 

RAW -79 40.8 
WASH (1.6 S.G.) 1.05 16.5 32 

CALORIFIC 
VALUE 

7266 

lAlCZe.18 



SEAM c (LOWER - Cont'd) 

HOLE # 

/LED-302 

WT.AVERAGE) 

SAMPLE 
INTERNAL 

~210.11-216.75 
(6.64M) 

207.5-216.75 
(9.25M) 

ANALYSIS 
TYPE 

RAW .95 38.4 
WASH (1.6 S.G.) 1.15 19.7 

RAW .95 28.7 
WASH (1.6 S.G.) 1.31 10.6 

RAW .91 32.0 
WASH (1.6 S.G.) 1.24 12.4 

% MOISTURE % ASH % V.M % F.C. FSI 

- 

%S r, YIELD 

35 

58 

51 

CALORIFIC 
VALUE 

lAKZe.19 



SEAM 0 

HOLE # 

LB-Z 

LBR-201 

LED-301 

I 
LBR-304 

lAKZe.20 

SAMPLE ANALYSIS 
INTERNAL TYPE 

38.9-139.6 RAW .57 59.2 
(.7M) WASH (1.6 S.G.) .58 17.5 

23.5-25.5 RAW .40 25.95 
(2.OM) WASH (1.62 S.G.) 1.16 9.9 

46.8-147.35 RAW .72 46.0 
(.55M) WASH (1.6 S.G.) 1.04 16.2 

27.4-28.65 RAW .61 41.3 
(1.25M) WASH (1.6 S.G.) 1.65 8.5 

% MOISTURE % ASH % V.M. % F.C. FSI %S % YIELD 

23.0 58.9 32 

23.7 65.2 64 

21.5 61.2 

23.7 66.2 

1.0 
5.5 

7.0 

1.0 
2.0 

5.0 -77 

33 

39 

CALORIFIC 
VALUE 

7731 

, 



SEAM E 

HOLE # 

LBR-210 

LBD-301 

lAKZe.21 

SAMPLE ANALYSIS 
INTERNAL TYPE 

% MOISTURE % ASH % V-M, % F.C. 

66.0-69.0 
(3.OM) 

-92 49.7 
-76 la.2 

87.4-08.25 
(.85M) 

.a2 

.71 
52.8 
la.3 

88.25-89.36 
(l.llM) 

.96 82.1 

.97 11.3 

89.36-90.45 
(1.09M) 

22.0 
10.2 

90.45-91.35 

(.9M) 

RAW 
WASH (1.62 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 
WASH (1.6 S.G.) 

RAW 

.75 

.71 

.a 87.4 

91.35-92.14 RAW .56 34.6 
(.79M) WASH (1.6 S.G.) 1.21 14.3 

87.4-92.14 RAW .63 69.9 
(COMPOSITE) WASH (1.6 S.G.) .67 15.4 

23.4 57.6 

25.6 55.4 

25.7 62.0 

27.3 61.8 

1.5 

2.0 
a.0 

0.0 
a.5 

7.5 
a.5 

0.0 

24.8 59.7 
6.5 
a.5 

28.7 55.2 a.0 

- 

FSI 

- 

77 
- 

.68 

- 

46 YIELD 

36 

38 

4 

72 

52 

la 

CALORIFIC 
VALUE 

7294 



EAM HOLE # 

A LBR-201 

LBR-207 

LBR-208 

LBR-209 

LBR-211 

LBR-212 

LBR-213 

LBR-214 

*S.G. = 

TOTAL 
AVERAGE 

LBO-301 

LBD-302 

LBR-304 

LBR-305 

*S.G. = 

TOTAL 
AVERAGE 

MOISTURE (%) r ASH (%) 

(Raw) (Float) 

.51 1.36 

.64 1.84 

.73 .63 

1.04 .74 

.54 1.38 

2.43 1.44 

.95 2.2 

.59 1.07 

.62 F THE ABOVI 

(Raw) 
-r 

39.0 

30.1 

45.8 

63.4 

55.0 

43.1 

42.5 

47 .o 

ALL C 

.93 1.33 45.7 

.84 .62 50.8 

.84 1.02 39.2 

.40 .76 38.4 

.79 1.10 47.7 

I.60 F THE ABOVI ALL I 

.72 .88 44.0 

V.M.(%: F.C.(%) 
Float) 

19.9 19.7 59.0 

14.8 23.0 60.3 

18.7 21.5 59.1 

21.8 20.7 56.7 

26.7 21.3 50.6 

22.1 22.7 53.7 

19.2 23.5 55.1 

16.5 22.4 60.0 

;ULTS AR QUOTED AN AIR 

20.0 

17.6 

15.5 

15.5 

15.4 

SULTS AF 

21.8 

20.0 

56.82 

61.8 

21.9 

20.8 

QUOTED 

61.85 

62.7 

AN AIR 

16.0 20.9 62.1 

/ 

TABLE 3 

FSI 

Raw) 

BASI 

' BASI 

Float) Raw) Float) 

1.5 

4.0 

3.0 

1.0 

1.0 

1.0 

3.0 

2.5 

.60 

.52 

.53 

.52 

.51 

.54 

.58 

.55 

.56 24 

SULPHUR(%) r YIELD(%) 

40 

58 

35 

16 

12 

30 

41 

41 

34 

23 

33 

11 

30 

CALORIFIC 
VALUE 

(Km1 /Kg) 

7114 

5964 

6355 

6587 

6905 

6601 

7259 

7104 

7187 

. 



- 

EAM 

- 

B 

- 

HOLE # 
(Raw) (Float) (Raw) 

.BR-201 .47 1.80 37.4 

LBR-206 .84 1.01 28.2 

LBR-207 .84 .67 34.5 

LBR-208 .69 .64 29.9 

LBR-209 .94 1.38 49.5 

LBR-214 1.29 .48 68.0 

LBR-215 .49 .85 63.4 

*s.l2. = 

TOTAL 
AVERAGE 

LBO-301 

LBD-302 

LBD-304 

1.62 FC THE ABOVI ALL F 

.79 

.92 

1.19 

.64 

.84 44.4 

.65 18.7 

1.05 40.0 

.74 63.2 

*S.G. = THE AEOVI ALL I 

TOTAL 
AVERPGE .81 40.6 

MOISTURE (%) ASH (%) 

Float) 

12.5 

15.8 

19.9 

15.2 

18.4 

14.9 

19.8 

20.0 65.7 

19.6 63.6 

19.6 59.85 

18.8 65.3 

21.1 59.1 

19.6 64.9 

19.4 59.9 

ULTS AK QUOTED 

16.6 

9.35 

14.8 

14.3 

19.7 62.6 

19.3 70.7 

20.1 64.9 

LILTS AF QUOTED 

12.8 19.7 

V.M. (%: FL.(%) 

AN AIR I 

AN AIR I 

66.7 

l- FSI 

Raw) Float] 

BASI 

BASI 

3.5 

0.0 

1.5 

1.5 

1.5 

1.0 

1.0 

1.5 

1.0 

1.5 

1.5 

SULPHUR(%) 

Raw) Float) 

.51 

.51 

.57 

.57 

YIELD(%) 

51 

72 

59 

70 

44 

24 

18 

48 

70 

43 

16 

CALORIFIC 
VALUE 

&al /Kg) 

6726 

6726 

7287 

7207 

lAKZd.3 



- 

EAQ 

- 

C 

- 

HOLE # 

LB-2 

LB-3 

LBR-201 

LRR-203 

LBR-207 

LBR-209 

LBR-212 

LBR-214 

*S.G. = 

TOTAL 
AVERAGE 

LED-301 

LBR-304 

LBR-305 

LBR-309 

*S.G. = 

TOTAL 
AVERAGE 

I- MOISTURE (X) 

f 

ASH (X) 
V.M.(%~ F.C.(%) 

(Raw) (Float) (Raw1 Float) 

.36 .64 39.4 11.7 

-72 .79 28.3 9.3 

.47 3.28 27.7 10.8 

.47 2.71 63.4 15.1 

1.6 3.37 52.8 23.6 

.74 1.1 39.3 14.4 

1.3 1.19 22.1 14.9 

.67 1.46 43.8 13.9 

.62 FC THE ABOVE ALL ULTS AF 

22.4 

22.8 

20.7 

21.7 

20.4 

23.6 

22.8 

21.8 

QUOTED 

65.26 

67.1 

65.2 

60.4 

52.7 

60.8 

61.1 

62.8 

AN AIR I 

.79 

.71 

.59 

.69 

-90 

. 60 FT 

1.8 39.6 14.2 22.0 61.9 

1.64 36.5 11.8 21.7 64.8 

1.75 32.4 11.2 20.45 66.6 

1.26 45.9 12.8 20.1 65.8 

.67 46.1 13.0 20.0 66.3 

THE ABOVE ALL ULTS AF QUOTED AN AIR I 

.80 1.33 40.2 12.2 20.5 66.0 

FSI SULPHUR(%) 

Raw) Float) Raw) Float) 

1.0 

1.0 

BASI 

1.0 

BASI 

1.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.5 

1.0 

1.0 

YIELD(%) 
CALORIFIC 

VALUE 
Wcal/K9) 

.32 

.34 

.32 

-38 

.28 

50 

42 

53 

16 

41 

53 

45 

32 

7009 

6179 

7073 

7036 

7135 

.33 41 6886 

.28 52 7600 

.30 47 7434 

.24 34 7231 

.46 36 7328 

.32 42 7398 

lAKZd.4 



- 

EAM 

- 

C 
PPE 

C 
OUE 

S.G. = 1.60 FC 

ALL P 
TOTAL 
RVERPGE 1.22 

LBR-206 .B2 

LBR-209 .85 

LBR-210 .97 

LBD-302 .91 

*S.G. = 1.62 FL 

MOISTURE (%) 
HOLE # 

(Raw) (Float) 

1.11 

.92 

1.09 

1.74 

LBR-206, 
LBD-302 

iLYSES ON 

1.21 

1.05 

1.21 

2.9 

1.24 

LBR-206, 
S.G. = 1.60 FOR LBD-302 

ALL AhALYSES ON 
TOTAL 
AVERAGE .88 1.6 

ASH (%) 

(Raw) IFloat) 

46.1 12.9 

35.5 14.9 

26.1 11.5 

27.85 11.1 

R-209 ID LBR-; 

I AIR C ( BASIS 

33.9 12.6 

60.6 20.5 

60.7 17.8 

29.3 11.6 

32.0 12.4 

IR-209 UD LBR- 

I AIR I V BASIS 

45.6 15.6 

V.M. (%) F.C.(%) 

24.9 61.0 

23.9 60.2 

24.3 63.0 

24.4 61.8 

22.6 55.8 

21.7 59.3 

21.9 63.6 

22.1 60.7 

Raw) 

FSI 

-loat) 

1.5 

1.5 

1.0 

1.5 

1.5 

1.0 

1.0 

1.0 

SULPHUR(%) 

Raw) Float: 
YIELD(%) 

CALORIFIC 
VALUE 

(Kcal/Kg) 

.31 

-29 

45 

53 

53 

58 

7280 

7386 

.30 52 7333 

.28 65 

51 

7266 

.28 58 7266 

lAiCZd.5 



MOISTURE (%) ASH (%) 
HOLE # 

(Raw) (Float) (Raw) (Float) 

D LB-2 -57 .58 59.2 17.5 

LBR-201 .40 1.16 25.95 9.9 

LBD-301 .72 1.04 46.0 16.2 

LBR-304 -61 1.65 41.3 8.5 

*S.G. = 1.62 FO LB-2 AND LBR-201 
S.G. = 1.60 FOR LBD-301 AND LBR-3 

ALL ANA I I I YSES ON AN AIR DRY BASIS 

TOTAL 
AVERAGE .57 1.10 43.1 13.0 

E LBR-210 .92 -76 49.7 18.2 

LBD-301 .63 .67 69.9 15.4 

*S.G. = 1.62 FOt LBR-210 
S.G. = 1.60 FOR LBD-301 

ALL ANALYSES ON AN AIR DRY BASIS 

V.M.(%) F.C.(%) 
FSI SULPHUR(%) CALORIFIC 

YIELD(%) VALUE 
(Raw) (Float) (Raw) (Float) (Kcal/W) 

23.0 58.9 1.0 5.5 32 

23.7 65.2 7.0 64 

21.5 61.2 1.0 2.0 33 

23.7 66.2 5.0 .77 39 

23.0 62.9 

23.4 57.6 

28.7 55.2 

I 

1.0 5.0 .77 42 

1.5 36 

8.0 .68 18 

7731 

7731 

7294 

lAKZd.6 



- 16 - 

6.0 GEOPHYSICAL SURVEY RESULTS 

As previously mentioned, a rectangular cut-line grid was constructed for 

geophysical survey purposes across the property. Shell Mineral 

Resources Limited conducted an EM-31, EM-34 and DC resistivity survey 

over the grid using various dipole configurations. Preliminary results 

suggest the E-M survey techniques could discern resistivity contrast 

between Kootenay-Blairmore, and Kootenay - carbonate strata 

respectively. However, the methods failed to detect (a) resistivity 

contrast between overburden and rock, or (b) specific coal horizons in 

the Kootenay Group. A more detailed report of survey results will be 

submitted at a later date. 

7 .o RECOMMENDATIONS FOR FURTHER WORK 

Further exploration work on the Lillyburt project should consider the 

following: 

(a) Drilling to define or enhance: 

i) Coal Quality. 

ii) Structure. 

iii) Stratigraphy. 

iv) Overburden Depth and Ratio. 

ilDJa.25 
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(b) Geological Mapping (Scale 1:2000): 

i) Detailed mapping of all outcrops on property licences 

4082 and 4085 inclusive. 

(c) Geotechnical : 

i) Study of hydrology; installation of piezometers. 

ii) Geotechnical core logging. 

(d) Geophysical Surveys: 

i) Continued testing of surface geophysical methods such 

as electromagnetics and seismics to 

(a) obtain overburden depth profiles 

(b) delineate structures 

(c) map significant geological contacts (i.e. 

Fernie-Kootenay contact, Morrissey sandstone, 

Cadomin conglomerate, carbonate - Kootenay 

strata contact) 

(e) Bulk Sampling 

obtain a representative coal sample from seam C. 

5/11Ja.26 
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Photo #I A view of the Lillyburt coal prospect looking northeastward from 
Lodgepole coal property. The thicker arrow indicates the general 
area of exploration interest. NKP indicates the location of North 
Kootenay Pass. 

Photo ~1.2 A view of Lillyburt looking northwestward towards Squaw Creek. 
This photo illustrates the valley setting of the property and the 
extent of previous logging activity. 

5DJa.27 
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Photo #3 Another view of the property illustrating topographical relief. 
Mount Borsato is to the left of center in the photo. 

Photo #4 A reclaimed rotary drillhole site at LBR-303. Logging slash is 
distributed about the site afterward to facilitate regrowth. 

5/DJa.28 





Photo #5 Another reclaimed rotary drillhole site at LBR-309. Rotary hole 
LBR-207 is located near the white targeting material to the right 
of center in the photo. This drillhole was used as a control 
point in aerial photography. 

Photo #6 The access road to LBR-305 was recontoured and reseeded due to its 
proximity to the Flathead logging road. 

5/DJa.29 





Photo #7 The Ingersoll-Rand 1700 drilling rig was used for all 1981 rotary 
holes. Visible in the photo are the rig and pipe trucks, a pickup 
with spare casing and coal samples. 

Photo #8 The Longyear 44 was used to drill all 1981 HO core holes. To the 
left of the drilling shack is the mud tank and sump pit, with a 
water reserve tank in the background. 

5DJa.30 





Photo #9 Although LBD-306 did not successfully core the Flathead Fault, it 
did penetrate 10 meters of the zone. This photo illustrates the 
gouge nature of the core. Notice the small white fragment of 
limestone in Box 42. 

Photo #lO LBD-300A successfully cored the Flathead Fault, revealing it to be 
a zone 40 meters thick. The gouge is very calcareous and this is 
seen in the photo with numerous thin white veinlets of calcite 
throughout the core. A specimen of this core, if left uncovered 
to the elements would decompose to mud in less than a week. The 
zone is very carbonaceous at this locality. 

. 

5/DJa.31 





Photo #11 The term 'breccia' as opposed to 'gouge' is best exemplified in 
this photo. The silty sandstone has been strongly fragmented with 
the fragments rotated and suspended in a silty matrix. This 
texture was commonly observed where loss of section was apparent 
on geophysical log traces. 

5/DJa.32 
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MEMORANO.UH 

DATE : FEBRUARY 24. 1982 

TO : CROWS NEST RESOURCES LIMITED (C.N.R.L.) 

FROM : SHELTEal CANADA 

SUBJECT: LILLYBURT (4151-H) - S.E. BRITISH COLUMBIA . 

All survey control in the Lillyburt area is based on the photo control 
network completed in the summer of 1981. The two stations used were 
'V59Cl' and 'U59Cl' (formerly 'ROB'). 

From these stations three offset traverse points and six drill holes 
were surveyed. 

Conventional survey methods using a 1" theodolite and electronic 
distance measuring equipment were used to obtain survey data. All 
calculations were done in the UTM system with distances being reduced 
to plane and bearings referenced to 117"W. The results were given to 
C.N.R.L. personnel in both tabular and map form. 

, 

A, L. Melton 

RB/ar 

s 729 

-. 
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March 15,1983 

Ministry of Energy, Mines and 
Petroleum Resources 

525 Superior Street 
Victoria, B.C. 
WV IT7 

Dear Sirs: 

Enclosed please find our report on the results of the geophysical survey done at 
Lillyburt during the summer of 1981. 

The results of this work were not available at the time of submission of the 1981 
Lillyburt Geological Report, but am being filed now as an addendum to that 
Report. For reference purposes, the Lillyburt Location Map, Index Map and 
Geological Compilation Map from the 1981 Geological Raport are included in 
this addendum as appendix II. 

The geophysical survey work and the prasent addendum were conducted and 
prepared by Andrea Allison, an employee of Shell Canada Resouro?s Limited, 
Minerals Division, for Crows Nest Resources Limited. 

Ms. Allision received a B.Sc. in Physics from Loyola-Concordia University, 
Montreal in 1974~and an M.Sc. from U.B.C. in 1977. She worked as a 
geophysicist with Shell Canada Resources from 1977 to 1982. 

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

Yours very trulyA 

#I,$. +jy- 

H.G. Rushton, P. Geol. 
Vice President, Development 

BMcKimd 
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INTRODUCTION 

Historical 

f 

In 1980 a study was undertaken of non-seismic geophysical methods 
applied to exploration for coal. A complete report of this research is 
in Jones, 1981. In particular, Jones studied the application of 
geophysical methods to solving the following fundamental problems in 
coal exploration. 

1) The determination of the depth of overburden. 
2) The determination of seam thickness. 

i,' 
The establishment of seam continuity. 
The location of the seam edge. 

The first part of the report was a theoretical examination and 
literature search of the following methods: gravity, magnetics, 
resistivity, induced polarization (IP) and electromagnetics (EM). 

As a second step, DC Resistivity surveys were conducted on three 
properties; Herritt. Lillyburt and Blackfoot. The operations report is 
given in Fudge, 1980 and an interpretation of the data is in Jones, 
1981. The analysis of the data at Merritt showed limited success in 
determining the depth of the overburden. Frank Jones states that the 
resistivity technique was capable of the accurate determination of the 
depth of the overburden only if sufficient geophysical control (such as 
a focussed electric log) was available for calibration. 

Present Study 

In 1981 this research was applied to coal exploration at Lillyburt. 
Three techniques; DC Resistivity, Electromagnetics (EM) and Induced 
Polarization (IP) were used to determine: 

1) The depth of overburden. 
2) Fault contacts and/or basement lithology changes. 

The DC Resistivity and Electromagnetics (EM) methods measure the 
Resistivity of the subsurface. The data is presented in the form of 
apparent resistivity values. Apparent resistivity is defined as the 
resistivity of a uniform earth which would have produced the observed 
voltage reading with the given signal current. 

!’ 
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In order for these methods to succeed for the above purpose the "rocks" 
must possess certain physical characteristics. In order to determine 
the depth of overburden there must be a sufficient resistivity contrast 
between the overburden and the material below. Also, the resistivity 
must be constant throughout each individual layer. In order to be able 
to detect faults and/or lithology changes there must again be a 
sufficient resistivity contrast between the rocks on both sides of the 
contact. 

A general description of the geophysical equipment and survey geometry 
will be given followed by a detailed discussion on data acquisition, 
data presentation and interpretation of the results. 

OPERATION 

The EM method used was the magnetic induction method. Current flow is 
induced in the ground by the varying magnetic field of a vertical or 
horizontal magnetic dipole transmitter. A magnetic dipole transmitter 
consists of a loop antenna through which an alternating electric current 
is forced; similarly, a magnetic dipole receiver is a loop antenna in 
which an electromotive force is measured in the presence of a varying 
magnetic field. 

The EM equipment used was the Geonics EM 34-3 and EM 31. Appendix I 
gives a list of the instrument specifications. 

In this method the exploration depth is mainly increased by increasing 
the distance between transmitter and receiver dipoles. The EM 31 was 
used to sample the~very shallow overburden. The EM 34-3 was used to 

sample increasing depths by increasing the cable length from 10 to 20 to 
40 meters. 

The depth of overburden was thought to be less than approximately 30 m. 
Therefore, measurements with the 40 m cable separation should be 
sampling the basement material. 

DC Resistivity and IP measurements were taken using the Dipole-Dipole 
array. A schematic diagram of the array geometry is in Figure #l. 
Current is injected through the current electrodes and the resulting 
potential difference between the voltage electrodes measured. For our 
survey an electrode separation of 25 m (a = 25 m) was used. 

DC Resistivity measurements were also taken by means of Schlumberger 
soundings. A schematic diagram of the array geometry is in Figure #2. 
When the current electrodes are close together (i.e. AB/Z = L small) 
shallow layers only contribute to the resistivity profile. Uith 
increasing L the apparent resistivity has a contribution from greater 
depths. 
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DATA ACQUISITION 

Nine lines, with a total length of II km. were surveyed at Lillyburt. 
These are shown in Figure 3; Lillyburt 1981 Geophysical Cut Lines. 

The preparation of geophysical cut lines involved flagging 25 m 
intervals and placing pickets at 100 m intervals. Because these 
intervals were chained before brush was cut along the lines, there is a 
possible inaccuracy of a few metres in station locations. In addition 
the field crew believes that there was possibly a mis-survey of pickets 
and suggest only an accuracy of f 50 meters. To correct these problems 
in future work, they recommend the recording of station numbers for each 
picket and also that the bush be cut prior to the chaining of flag and 
picket locations. 

Figures 4 through 12 show the EM31 and EM34 results for lines 1 to 9 
respectively. Profiles of apparent resistivity versus station number 
are plotted. The Et431 and EM34 give conductivity values, but for 
comparison with dipole-dipole and schlumberger sounding DC resistivity 
measurements the apparent resistivity in ohm-meters is plotted. Both 
horizontal coplanar (vertical dipole) and vertical coplanar (horizontal 
dipole) measurements were taken. 

Figure 13 shows the Schlumberger soundings taken on Line %l. Figure 14 
shows the Schlumberger soundings taken on Line #2 and Figure 15 those 
taken on Line #8. Figure 16 shows the Schlumberger sounding taken about 
LB-R-304. 

Figure 17 shows the dipole-dipole array resistivity and IP measurements 
taken over part of Line #l; Figure 18 shows the results for Line #5. 
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INTERPRETATION 

As mentioned in the Introduction, some DC resistivity work was done over 
lillyburt in 1980 (Fudge, 1980). Figure 19 shows the location of the 
work. 

Schlumberger soundings were expanded about LC O-00, LC 0+65S. LC 2-20s. 
LC 3+6OS, and LD O-23. These are the points labelled SPL-1. SPL-2, 
SPL-3. SPL-4, and SPL-5 on Figure 19. 

From the apparent resistivity profiles an attempt was made to deduce the 
resistivity layering. For this, inverse computer modelling using the 
program from the package rented from Phoenix Geophysics was carried 
out. This program fits apparent resistivity data obtained over a 
layered earth. 

The basic procedure is to put in initial guesses for resistivities and 
layer thicknesses and then the program iterates through to a 'best' fit 
with the observed data. 

The model parameters are listed in Figures 20, 21, 22, 23 and 24 for 
stations LC 0-00, CC 0+65S. LC 2t205, LC 3+6OS and LO 0+23S 
respectively. The comparison of model results with observed data is 
also shown. 

One of the main purposes of this year’s survey was to determine 
overburden depth over the valley floor. 

Consider Figure #5: the EM profiles for Line #2. Look at station 
13+OOS which is situtated on the valley floor. The EM31 profile shows 
an apparent resistivity of 100 ohm-meters. However, the EM34-3 profiles 
for both the 20 m and 40 m coil separations also give an apparent 
resistivity of 100 ohm-meters. Therefore, there is no contrast in 
resistivity between the overburden and.underlying siltstones and 
sandstones. 

The EM results are however able to determine fault contacts. Figure 4 
shows the EM profiles for Line Cl. There is a fault contact at 5+5OS. 
Permian limestones are on one side of the fault with Cretaceous - 
Jurassic shales, siltstones and coals on the south side. 

This fault can also be located on the other lines. 

Line #2 5+5os (8toos?) 
Line #4 ztoos 
Line #5 z+oos 
Line #6 4+oos 
Line #7 z+oos 
Line #8 7+5os 
Line B9 3+5OS - 8tOOS (gradual decrease in resistivity) 
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APPENDIX I 

Specification Sheet for EM 31 and EM 34-3. 
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APPENDIX II 

Lillyburt Location Map, Coal License Index Map and Geological 
Compilation Map. 
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