


December 20, 1985 

Ministry of Energy, Mines and 
Petroleum Resources 

525 Superior Street 
Victoria, B.C. 
VBV lT7 

Dear Sirs: 

Enclosed please find our report on the Lillyburt Project. 

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

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

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

Yours very truly, 

./I ,~-’ 
p /;-!-l-/ 

B.D / Ryan, P. Geol. 
Manager, Geology f’-~~~ GEOLOGICAL BRANCH 

I ASSESSMENT RER0RT 
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SUMMARY 

The Lillyburt coal property is located within British Columbia coal 

licences 4082 through 4087 inclusive, and licences 5313 and 7292 

covering some 1865 hectares of land. The licences are located in the 

northeast end of the Flathead River 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. 

Coal licences, 4080-4089 (Group #243), have been held since 1978 by 

Shell Canada Resources Limited with operations carried out by its 

wholly-owned subsidiary, Crows Nest Resources Limited. Exploration to 

date has included 26 rotary holes, 4 diamond drill holes, numerous 

backhoe trenches, geological mapping, ground control and location 

surveys and photogrammetric mapping. In 1982, Shell Canada Resources 

Limited obtained coal licences 5313 and 7292 immediately to the east of 

the above mentioned licences. However, corporate evaluation of the 

Lillyburt project has required the forfeiture of licences 4080, 4081, 

4088 and 4089 inclusive this year. 

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

northeast and south, and by a thrust fault to the west. Drilling and 

mapping data indicate Jurassic-Cretaceous Fernie, Kootenay and 

Cretaceous Blairmore stratigraphy have been folded into an open doubly 

plunging asymmetric syncline with axial plane trending east-west. This 

structure is bounded on all sides by high angle normal faulting 

exhibiting considerable movement. 
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Thickness of the coal-bearing member of the Kootenay Iormation is 300 

meters on the south limb 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 group #243 within the 

property are estimated to be some 130 million tonnes. Geological in 

place "reserves" are calculated to be 24.9 million tonnes with an 

overburden ratio of 3.8 cubic meters rock per tonne coal. These figures 

may increase with the added coal potential underlying licence #5313. 

Analysis from rotary cuttings and drill core indicate coal at Lillyburt 

to be medium volatile bituminous. 
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1.0 INTRODUCTION 

r 

1.1 Location and Access NTS 82G/7 

The Lillyburt Coal Prospect is located in and near the 

Flathead River Valley in the Front Range of the Rocky 

Mountains of southeastern British Columbia. 

The prospect is 40 and 15 kilometers from the nearest 

railway points at Morrissey Station and the Corbin Mine Loop 

respectively. In addition, it is 60 kilometers by logging 

and forestry access roads from the towns of Sparwood and 

Fernie. (Enclosure #2). The port of Vancouver is 

approximately 1150 kilometers by rail from the property. 

Most of the project area has been extensively logged 

providing a dense network of roads throughout the property. 

These roads have been utilized for drilling access, backhoe 

trenching and geological mapping. 

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. 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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1.3 Tenure of Land and Coal Rights 

The Lillyburt Coal Property consists of 9 B.C. Coal 

Licences, held by Shell Canada Resources Limited, a 

wholly-owned subsidiary of SCRL. The licences, #4080-4089, 

were acquired by SCRL in 1978 and were grouped (#243) in 

1981. Licences 5313 and 7292 were purchased in 1982 from 

William Schenfield of Fernie, B.C. and have been included in 

group 243. A re-evaluation of geology and economic 

considerations has necessitated a decision to forfeit 

licences 4080, 4081, 4088 and 4089 inclusive this year. The 

licences now total some 1865 hectares of land. Enclosure #3 

details the position of licence boundaries with respect to 

topographic features. 

2.0 WORK DONE 

2.1 Summary of Previous Work 

In 1978, aerial photography and ground control surveys were 

done on photogramnetric topographic maps which were 

constructed at a scale of I: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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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. In 1981, 4 diamond holes 

and 3 rotary holes were drilled along with some road 

construction and detailed mapping at 1:5000 scale. This 

mapping encompassed all relevant outcrops on and around the 

licences. Upon acquisition of Licences 5313 and /292 in 

1982, a report was filed (McKinstry, 1983) detailing the 

results of the off-licence mapping. 

2.2 Work Accomplished, 1985 (Licence 5313) 

Extensive logging operations on and to the east of licence 

#5313 in the past seven years has exposed sufficient outcrop 
to extrapolate geological contacts. W. Schenfield's 

trenching and prospecting activities in 1981 exposed coal 

showings close to the presumed trace of the Flathead normal 

fault. It was decided to test the validity of the coal 

showings with a shallow.rotary hole in 1985. Subsequently, 

'-'Western Hydra-Air of Calgary was contracted and mobilized to 

the site in September and proceeded to drill 110 meters of 

strata. High water pressures encountered in the hole at 

this depth prevented further penetration and the hole was 

cemented off with casing left in the ground. Fall weather 

conditions required a postponement of reclamation of the 

site until drier conditions prevail in 1986. The hole was 
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geophysically logged at a scale of 1:ZOO by Century 

Geophysics of Calgary, Alberta. Open hole conditions 

enabled the following suite of logs to be run; Gamma ray, 

Neutron-Neutron, Verticality, Caliper, Resistivity and 

Density (Enclosure 8). A detail scale of 1:ZO was used over 

the two coal seams encountered. Chip samples were taken ~,.~~ ~~~ ..~ 
every 5 meters and several representative intervals were 

thin sectioned for detailed analysis. Descriptions of 

rotary cuttings, thin sections and binocular microscopic 

samples are included with this report (Enclosure 9). 

Location of the borehole was interpolated from airphoto 

coverage and the 1:5000 topographic map. Accuracy for the 

UTM coordinates is to within i5.0 meters and ?2.0 meters for 

the elevation estimate. 

BH85-1 COORDINATE DATA 

Northing (m): 5471050 

Easting (m): 674190 

Elevation (m): 1565 

2.3 Cost of Work Done, 1985 

Total expenditure for 1985 work and report generation are 

$20,497. A detailed sumnary of expenditures can be found in 

Enclosure 11. 
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3.0 GEOLOGY 

3.1 Regional Geology 

The Lillyburt Coal Prospect is located in the Flathead 

Valley graben structure as outlined in Price (1965). The 

property is bounded by the south-dipping Flathead normal 

fault to the north and east, and a north-dipping normal 

fault located in the Flathead River to the south (Enclosure 

4). Westward, coal-bearing strata are confined by the Squaw 

Thrust. Strata to the north and south of the property 

consist of Cambrian to Pennsylvanian carbonates. Shales of 

the Jurassic Fernie Formation are dominant west of the Squaw 

Thrust. To the east, the Flathead normal fault separates 

the Kootenay strata from Precambrian Purcell lavas. 

However, this year's drilling results suggest a splay off 

the Flathead fault has interjected possible Pennsylvanian 

Rocky Mountain Formation strata between the above mentioned 

units. 

Thrusting and associated folding are dominant structural 

features within the strata surrounding the Lillyburt 

prospect but are of minimum importance within the property. 

However, due to the influence of the Flathead normal fault, 

high angle normal faulting and strikeslip faulting at a 

local scale dominate the geology within the property 

(Enclosure 7). 
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3.2 Geology of Coal Licence 5313 

The stratigraphy of the Lillyburt Project has been 

extensively outlined by McKinstry (1981). Enclosure 5 

details the main lithologic units which occur within the 

Jurassic - Cretaceous Kootenay Mist Mountain Formation. It 

was considered by McKinstry (1983) that the lower seams of 

this section could be traced eastward to the trenching sites 

of k'. Schenfield on licence 85313. 

Examination of the geophysical log profiles of borehole 85-l 

suggest that correlation of 'B' seam, 'A' seam and a 5 meter 

sandstone unit between A and B can be achieved with log 

profiles from boreholes 301, 302, 212 and 213. This would 

strengthen the argument for extrapolation of Lillyburt 

geology along the south limb of the syncline eastward. 

However, evidence from chip samples and thin section 

material below A seam (Enclosure 9) (at approximately 72m in 

the hole) indicate a radical deviation in lithology from 

Kootenay strata. These chips have been very tentatively 

identified as representing Pennsylvanian Rocky Mountain 

dolomitic sandstones and dolomites based upon lithologic 

descriptions of Price (1965). It is suggested that a west 

dipping normal fault separates this strata from the 

overlying A seam and may be a splay from the Flathead normal 

fault system. Figure 6 reflects these revisions to previous 

geological interpretations. Figure 7, a cross-section 

through borehole 85-1 illustrates this interpretation. Dips 

for Kootenay strata were extrapolated from attitude 

information on the south limb of the syncline while dips for 

the Rocky Mountain Formation were interpolated from nearby 

surface mapping data. 
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3.3 Structural Geology 

McKinstry (1981) has indicated that Jurassic - Cretaceous 

Kootenay Group stratigraphy has been folded into a doubly 

plunging syncline at LilTyburt. Evidence from field mapping 

in 1981 and drilling in 1985 suggest the syncline is 

constrained on the east by the Flathead normal fault. Price 

(1965) sugges~ted that the flathead fault is dipping steeply 

west in this vicinity. 7n addiction, Dowling (1914, p.51), 

Price (1965) and McKinstry (1981) have shown that the 

east-west extension of the Flathead fault at the south end 

of the Flathead and Taylor ranges dips approximately 60 

degrees south. With this in mind, section A - A was 

constructed with the Flathead fault dipping west at 60 

degrees. As previously discussed, evidence from borehole 

85-1 suggests a fault beneath 'A' seam in the Mist Mountain 

Formation separating Kootenay Formation strata from possible 

Rocky Mountain Formation rocks. For lack of additional 

data, the orientation of this fault was constructed in the 

section to mimic the Flathead normal faulty. 

4.0 RESERVES 

McKinstry (1980) outlined 24.8 million tonnes of 'in-situ' coal 

amenable to open pit mining methods with an overburden ratio of 

3.8'cubic meters of rock per tonne of coal. This calculation did 

not reflect potential coal reserves east of licence 4084. Coal 

intersections in borehole 85-1 and seam correlation to borehole 

intersections to the west indicate further open-pit reserve 

potential within lirences 7292 and 53-13. However, it is fel~t 

further drilling is required to attain a reasonable estimate.of 

this potentfal. 
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5.0 COAL QUALITY (BOREHOLE 85-l) 

TWO coal seams were intersected in borehole 85-I. The first seam 

(31.16-31.89m) is considered to be B seam in the Lillyburt section 

(see Enclosure 5). Examination of the rotary sample and 

subsequent analysis suggest considerable contamination of this 

seam during sampling. The 47.0% raw ash does not reflect the 

'clean' pattern indicated on the density log. Dry mineral 

matter-free volatile matter content of 29.26% is somewhat higher 

than values for this seam further to the west. Results of the 

analyses for the sample from this seam are included with enclosure 

8. Cou~QCl;itQI~-Hns e&Z-+ #$s+~~ss caow au*@-+ 

The second coal intersection (from 69.38 - 71.34m) is thought to 

be 'A' seam, at the base of the Mist Mountain Formation. Water 

pressures in the hole prevented sampling of this seam. In 

addition, caving conditions at both coal intersections almost 

certainly have enhanced apparent thicknesses of the seams on the 

density geophysical log. 

6.0 RECOMMENDATIONS FOR FURTHER WORK 

Further exploration work on these licences should consider the 

following: - 

a) Core drilling to further evaluate coal potential on licences 

5313 and 7292. 

b) Hydrology studies throughout the property including 

installation of piezometers. 
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CROUSNEST RES. 
BOREHOLE 

85-l (IN PIPE) 
*REA ELEVATION 

LILLYBURT 

COUNW f=s PROV. 
B.C. 

SECTION TOWNSHlP RANGE 

HOLE DATA 
TOTAL DEPTH - DRILLER : 115 M BIT SIZE ' 16.8 cm 
TOTAL DEPTH - LOGGER : 119.1 M CASING - TYPE 8 SIZE : 

TOTALFOOTAGELOGGED : 119.1 M CASING DEPTH : 6M 
LOGGING SPEED : 12 M/MIN EOREHOLE FLUID : HZ0 

REFERENCE LEVEL : R D FL”,0 RESISTIVITY @ ‘F 

PROSE NO. 9055A-054 SOFTWARE LEVEL : a.2 *A 

SCALESELECTION : 1 
yEPE;ToR 

REMARKS: 

BOREHOLE DATE 
I 

85-1 (IN PIPE) 9-12-85 
JNlTlOPERATOR FIELDOFFNX 

7920/M. STEACY CALGARY 

EQUIPMENT DATA 

I I I I I I 
lmmmrm I - - I WI-I I 

Elt!XMSZ - - lIrur - 

YunTm - - - 
z - 1; - 

I” - - 71-l-2(4 - a._- r 
, ,“.. _.., 

L DID 1 I 1152 1 I 
LAL RUN 1 I140 I 

I I I I I 



i’ .  .  .  

: ‘ ! r  /  

, .  :.i 

: !  ”  ( .  ’ 

:  r  (.’ 

I !  c !  

j (  ; : :  

:i y r: 

.i 3 ! :  
- 

! .  . 

; =i; 

1 ~ ‘Z. 

!  . C’ 

1. L’ 

’ : _i : 

I c .‘. 
.I ‘. _, .I : 

j r -‘, 

.I . ‘: 
i _:, 

.: i 









zrl.r..L.... &I ‘.- 

ENCLOSURE 10 

---_-- 

,. .~. ,_ !.::.lr:‘,er Lli*A:c ::lz..::+c l-T)3 _--__ __-- -----..- --- 

-. 

_ . 

2. 

-. 

3. 

6. 

7. 

6. 

r. 

10. 

11. 

(e? Vas the drillhole sealed in the rmner outlined in the Chief Inspectors 
Instructions? #I- , 

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

(a) IGas the sealing effective? ‘&,A 

(b) Details of any tests carried out. &,& 

I certify that the above drillhole has been effectively sealed in accordance with the 
instructions ofTthe Chief Xnspector of Mines. / 
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Ministry of Energy, Mines and Petrokm RescurW 

APPLICATION TO EXTEND TERM OF LICENCE 

I, bib? F. .C:. .2&$d.. . . agegent for .Sled. .&.& iN?&w?~. J?-?!ifd 
. . . . . . . . . . . . . . ,~k$?$ . . ?. . m-. .&. /Qv.. . . . ,&+JWS*, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .c.++y. ). .4lkdG. . . . . . . . . 

Valid FMC No. . .dO7. a$. . ’ 

hereby apply to the Minister to extend the term of Coal Lio?nce(s) No(s). ear. .-: 9~8.7, .-. .53t3. 

..w.i.7292 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

for a further period of one year. 

2. hperty name .ii!lvtwf. .J&j,,t . (G*p Al& .a.) . . . . 

3. I am allowing the following Coal LicencM No(s). to forfeit %tiO.,. .&$A. , .@t38. %. 408.9 

. . . . . . . . . . . . . . . . . . . . . . .._......................___..._._............_....... 

4. I have performed, or caused to be performed, during the period . .*LkK. I%. . . . to 

. . . Dhbw. .S . . . ., w8S. . ., work to the’value of at least f . dQ,.+fi). : .:“. . 

on the location of coal licence(s) as follows: 

CATEGORY OF WORK 
LicenceM No(s). Apportioned Cost 

Geological mapping ................................................. 

Surveys: Geophysical ................................................. 

Geochemical ................................................. 

Other ................................................. 

Road construction 5313. ......... .............. ...... &t6:.:. .......... 

Surface work ................................................. 

Underground work ................................................. 

Drilling ........ 533.. ........... ..... lZ,.W.f 7.. ....... 

Logging, sampling, and testing ....... 53s .................... . .5 roo:.=S:. , : ........ 

Reclamation ................................................. 

Other work (specify) ................................................. 

Off-property CORS .... 5 .. ) 54z:SP ......... 

5. I wish to apply $ ./&!%2..?. ..... of this value of work on Coal Liance(s) No(s). .53 13. &Yd. ...... 

#3%5I .o/? .+;s .. v& uf?. UJCY&. .h. .6clQ. h;ceae. . No-. 229L .......... 

6. Iwishtopaycashinlieuofworkintheamountof$. ........................ onCoalLicemls)No(r). 

7. The work performed gn the location(s) is detailed in the attached report entitled Al/ hr? . ad&!!, .m 

3+?k. .Tb.. .“e*.$. .&3. .rhE.. ‘e. .mtw. .$aw,,. 

-l4TJ?wg;. 9 .l’ 15%. . . . . . . . . . . . . .%F\--./fr. Isic.fu*“r.~ . . . . 

. . . . .+w ,. Ld. . F-nit on, 
IFORMS AND REPORT TO BE SUBMITTED IN DUPLICATEI 



OLOLDGICAL MAPPING Yor 0 No d 

ho(rorrl a Dub 

Reconruissana ............................................................ 
Detail: Surface 

Underpround :: 
.......................................................... 
.......................................................... 

Other’gpecitv) ........................................................................ 
Totalcest s ................... 

GEOPHVSICALIGEOCHEMICAL SURVEYS Yw 0 No d 

Mcthod.........................................,........,......,.................... 
Grid ................................................................................ 
Topographic .......................................................................... 
Other’(cpcify) ........................................................................ 

TotalCost S ................... 

ROAD CONSTRUCTION Yes d No Cl 

* Length 3 Q .&!‘?‘>. ............... ........... Width 
: : : : : 

D .. .bn&A .................... 
On Lianccls) No.(r) ................ s30. ........... ............................... 

AcceNto .. ..P9~~.~~...LB..BSr.l ................................................. 
Total con s .tw? I=.? ........... 

SURFACE WORK Yes 0 No m 

Trtmchinp ........................................................... 

Seam Tracing ........................................................... 

Crosscutting ........................................................... 
Other’(spci~) ........................................................................ 

Totalcost s .............. 

UNDERGROUND WORK Yes 0 No w 

No. of Mib Ndmum Lmgth No. ol Noblr Total Meen Cal 

Test Adits ................................................................. 

Otherworkings* ..................................................................... 
Total Cost S ............ 

DRILLING Yn Gf No 0 

Core: Diamond ........................................................... 

Wireline ........................................................... 

Rotary: Conventional .................................................. “‘*“‘.A 
Reverse circulation .... xibch ..... .... .l.. ......... .Ic!. ....... ..~(Z,K?Q6?.~? 

::::::::::::::: ‘.... 
. . . . . . . . . . 

Wlweisthecorestored? . . . .?&. . . . . . . . . . . ,. . . . . . . . . 
Total Cat $ J&,00.6 : f” . . 

LOGGING. SAMPLING, AND TESTING _ Yes Id No 0 

Lithology: Drill samples d 
Logs: Gamma-neutron B’ 

Core samples 0 
Density w 

Bulk samples 0 

Omer.(rpcify)........................................................................ 

Testing: Proximate analysis d FSI d Washability 0 
Carbonization 0 Petrographic Cl Plasticity 0 

. 
Omer’(spcih/)........................................................................ 

TotalCost S .nQo.?.~. . . . . . . 

RECLAMATION Yes 0 No 0 

Details % be. .tdAid. Jh. ./‘?xt& .j?& diSCuS?h .wk.. . . . . TotalCost f . . . . . . . . . . . . . 
o A. 0’8rrem 

OTHER WORK 6pecifydetails~ Yes 0 No 62. cat 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._................................. . . . . . . . .._..._ 
.................................................................................. 

Tot&Cost t ............. 

OFF-PROPERTY COSTS Yes w No 0 

Details . . . .1?4p. . .t. .Xe??iX. . .TW&@TW . . . . . . . . Total Cost s .?srtZ:.? . . . 
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