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The West Carbon Creek Property comprises 23 contiguous coal 
licences nunbering 4104 to 4123 inclusive and 5171 to 5173. ‘Ihe 
:;;F were issued to Utah Mines Ltd. on August 15, ,1978 and May 4, 

Block”, 
The property, located in the designated ‘Northeast Coal 
lies within the Liard Mining and Peace River Land Districts. 

An exploration program was formulated for the 1982 field season 
to provide further. data on the extent, metallurgical quality and - 
continuity of coal seams on the property, pursuant to the 1978, 1980 
and 1981 programs. The drilling of one diamond drill hole and an 
extensive w&g program were planned to accomplish these 
objectives. Specifically, the extensive mapping program was to 
verify and refine stratigraphy, eliminate superfluous coal licences, 
and accrue inter-drill hole structural data for the purposes of a 
n-ore reliable coal seam correlation. 

A total of 432 metres of diamond drilling ‘was completed in one 
helicopter supported hole penetrating 3 seams greater than 1.0 
metres. Diamond drill hole WCC 82-8, on Coal Licence 4114, was 
located 0.8 kilometres east of WCC 78-l. The extensive mapping 
program redefined .geologic boundaries on the property and resulted ‘in 
a reinterpretation of the coal bearing sequence fran strictly 
Bickford to Cething-Cadanin-Bickford. Mapping on the property had 
revealed 12 of the 23 licences to be underlain by severely deformed 
sediment that should be relinquished. Widely spaced holes and 
structural variability across the property still result in a 
tentative coal seam correlation despite the concentrated mapping.and 
limited exposure between drill holes. The correlation shows numerous 
seams over 1.0 metres with minimal drill hole overlap. Ibe 1982 
exploration program provides a base for further exploration of the 
West Carbon Creek Property to verify tentative correlations and 
tonnage estimates. 
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LOCATION AND ACCESS 

The West Carbon Creek Property is located within the area ccarmnly 
referred to as the Northeast Coal Block in the Liard Mining 
Division. ‘Ihis araa is covered by the National Topographic System 
designation 93 O/15. Ihe twenty-three coal licences canprising the 
property are arranged in an irregular ‘horseshoe” configuration 
centred on Mount Rochfort at approximately 55o57’N; 122o5O’W. The 
northeast comer of the property lies approximately 36 kilanetres 
west of the W.A.C. Bennett Dan. Vancouver is approxindtely 770 
kilanetres south of the property (see Figure 1, page 3). 

Road access is available only to the eastern boundary of the 
property. Highway 29,~ joining Chetwynd, Hudson’s Hope and Fort St. 
John, passes approximately 53 kilanetres to the east. Johnston Creek 
Road, built by Utah Mines and Canfor Ltd. (a major forest products 
company), departs Highway 29, 19 kilometres south of Hudson’s Hope 
and heads west to the Carbon Creek Property. A gravel road, built by 
Utah Mines Ltd. in 1976, continues to the eastern boundary of the 
West Carbon Creek Property directly east of Mt. Rochfort. Alternate 
access to the Johnston Creek Road is possible along 13.7 kilometres 
of Utah Mines Ltd. road frar the west end of the W.A.C. Bennett Dam 
(see Figure 2, page 4). 

Access on the property is by helicopter or foot. Much of the 
property is above treeline (approximately 1500 metres) making access 
by helicopter convenient. Below treeline helicopter landing pads are 
restricted to drill sites and wide creek beds. 

PROPERTY AND TITLE 

The West Carbon ~Creek Property comprises twenty-three contiguous coal 
licences nunbered 4104 to 4123 inclusive and 5171, 5172 and 5173. 
Licences 4104 to 4123 were issued on August 15, 1978. On May 8, 1979 
licences 5171 to 5173 were issued. These licences encompass an area 
of .6678 hectares (rounded ~upward fran 6666.58 hectares), (see Figure 
3, page 5). Ihe West Carbon Creek Property forms the western 
extension of the Carbon Creek Property. Lands north, south and west 
of the West Carbon Creek Property are presently unoccupied by other 
coal exploration canpanies. 
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PHYsIcKXAPHY 

The West Carbon Creek Property is situated in a mountainous region 
toward the western margin of the Rocky Mountain Foothills. lhe 
Foothills belt trends north-northwest and, in the area of Peace 
River, is approximately 72 kilcmetres wide. The western margin of 
the belt is considered to be the easternmost major fault which 
thrusts Paleozoic strata over Mesozoic strata (Holland, 1976). The 
eastern margin is less precisely defined but occurs where the 
deformed strata of the Foothills meets the flat lying to gently 
dipping strata of the Alberta Plateau (see Figure 4, page 7). 
Folding and southwest dipping thrust faulting within the Foothills 
belt trend north-northwesterly, closely paralleling the belt. 
Bedrock structure and lithology are ccamonly reflected by the 
topography and drainage. 

Within the boundaries of the property, maximun relief is in the order 
of 850 metres. The lowest elevation of 1015 metres above sea level, 
occurs in a north-f lowing tributary of Seven Mile creek. Elevations 
of peaks and ridge crests within the property boundaries rarely 
exceed 1850 metres above sea level. mun’c Rochfort, which is 
surrounded by the property, reaches an elevation of 1989 metres above 
sea level. 

Peaks and ridges vary in form fran flat or rounded to acute and 
rugged with abundant exposure. Slopes range frcm gentle to very 
steep. Dip ‘slope surfaces and vertical cliffs are ccnmon. Most 
valleys are V-shaped in form. Many streams have steep to vertical 
walled canyons overt portions of their length. 

HISKIRY OF EXPLORATION 

Coal occurrences in the Carbon Creek area were first docunented in 
the early 1900’s by prospectors such, as Rochfort, Barr and 
McAllister. In 1947,the British Columbia Department of Mines sent 
W.H. Mathews into the Carbon Creek Valley to investigate the coal 
resources. Mathews outlined the structure and distribution of 
coal-bearing rocks and exposures of coal of possible comnercial 
interest. Subsequent regional investigations of the area were made 
by Muller (1961), Hughes (1964), and Stott (1973). 

6 



m 

I 

a 

* 

m 

1 

I 

I 

I 

I 

I 

m 

m 

m 

1 

m 

I 

m 

m 



In August of 1975, G.H. Raymer conducted a reconnaissance evaluation 
in the area of the. present West Carbon Creek Property on behalf of 
Utah Mines Ltd. His work outlined shallow dipping coals measures, 
considered to bs of Gething strata, along and adjacent to the 
synclinal axis on the western part of the ~property. The coal 
measures were estimated to be approximately 1040 metres thick, 
containing coal seams up to 2.23 metres thick. 

In August of 1978, 20 coal licences were acquired, caaprising the 
West Carbon Creek property. An exploration program was designed to 
test the econanically recoverable coal potential. Between May and 
September of 1978, ,geological mapping and diamond drilling was 
undertaken by R.B. Anderson and A.T. Armstrong of Utah Mines Ltd. A 
total of 371.55 metres of diamond drilling were completed in two 
holes. Twenty-one samples were taken frau the core and analysed in 
the Utah International Inc. Minerals L&oratory in Sunnyvale, 
California. (Results can be found in the 1978 property Report). 

‘Ihe 1980 Exploration progrm was designed to test the econusically 
recoverable coal seen potential of the property, and refine the 
stratigraphy and structural canplexities on the property. Extensive 
geological mapping conducted by J. Ridley lead to a reinterpretation 
of the coal-bearing unit fran Gething to the Bickford Formation. 
Three diamond dri,ll holes, totalling 617.92 metres were drilld. 
Twenty-one coal samples were taken fran the core and analysed as 
above. 

‘Ihe 1981 Exploration program was formulated to provide further 
information on the extent, metallurgical quality and continuity of 
coal seams on the West Carbon Creek Property.Two helicopter supported 
diamond drill holes were canpleted, totalling 432 metres. Thirty 
coal samples were taken fran the core and analysed as above. No 
mapping was performed on the property. 

IHE 1982 EXPLORATION PRCGRAM 

lhe 1982 exploration program was designed to provide further 
information on the extent, metallurgical quality and continuity of 
coal seams on the West Carbon Creek property and refine stratigraphic 
interpretations. 

One helicopter supported diamond drill hole was canpleted on the 
property. The drill hole was located on a grassy topped ridge. 
Slashing was restricted to a narrow walking path to the water supply- 
PmP. Natural clearings were used for the majoriv of the trail. 
Slashing was done by P. Cassar-Torrggiani and M. Syens. Roger ’ s 
Drilling Services Inc. provided one BBS-25A drill rig and 
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drilling crews composed of G. Gagnon and M. Giroux, assisted by R. 
Gagne and R. Stevenson. Drilling caaren ted on July 2, 1982 and was 
canpleted on July 15, 1982. Rotortech Helicopters fran Chetwynd, 
B.C. provided a Bell 206 helicopter for daily crew changes, supplies 
and both drill roves. Maple Leaf Helicopters fran Chetwynd provided 
an A-star and Bell 205 to assist with drill mOves. 

A total of 432 metres were drilled in the one hole. Core 
descriptions were performed by K. Foellmr, S. Ridley and P. Cowley. 
A total of 34 coal samples were taken fran the core. Samples were 
sulxnitted to Utah International Inc. Minerals Laboratory at 1190 
Bordeaux Drive, Sunnyvale, California, 94086. Analytical procedures 
followed the outline shown on the laboratory flow chart (Table I). 
Drill core fran the hole is stored at Utah Mines Ltd. trailers at 
Lynx Creek, B.C. lhe descriptive log for .the hole is found in 
Appendix III. The hole was probed with a Curprobe geophysical unit 
owned by Utah Mines Ltd. and operated by P. Cowley and H. Gale. 
Geophysical and graphic logs are found in the IMP pocket. 

Ibe mapping program ran concurrently with the drilling program. 
Mapping crews were lead by P. Cowley, K. Foellmer and S. Ridley and 
assisted by M. Vaskovic, M. Syens, P. Cassar-Torrggiani, and H. 
Gale. Ihe mapping resulted in three major accompli&rents. Geologic 
units were re-def ined fran previous interpretations. Severe 
structural deformation over much of the property warrants tbe 
termination of 12 coal licences. Further inter-drill hole structural 
data was acquired to aid in drill hole correlation. A 60 metre thick 
distinctive and mappable dark siltstone unit with pelecypods and 
gastropods was traced over much of the southwestern part of the 
property. The unit proved useful in visualizing structural 
complexities, establishing an upper Gething uiarker bed and estimating 
coal seam subcrops. The unit was thought to be Moosebar Formation by 
stott. However, examination of the unit penetrated in D.D.H. 82-8 
and mapping revealed two coal se- and nmrous sandstone beds. The 
unit is thus interpreted as terrestrial Gething strata. 
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TABLE I 

cAmDIANcOAL-FLowsHFEr 

Drill core 
As Rec'd. 

Air Dry &Weigh 

Crush to Minus 318" 

Split Out Head Sample 

318” x 28 Mesh 28M x 0 Mesh 

Float-Sink Test 

Analyses 

Flotation 
cont. I 

Analyses 
Cont. II Pcox, S. Btu 

FSI 
1.400 Prox; s, 
1.450 Btu. FSI 
1.500 ’ 
1.550 
1.600 
1.800 

Refuse 

w Head Samle (3/8" ~~0) 

1.) HGI 
2.) Proximate. S. Btu; and FSI 
3.j Ultimate Analysis 
4.) Mineral Analysis of Ash 
5.) Fusion Temperature of Ash 
6.) Water Soluble Alkalies 
7.) Sulfur Forms 
8.) Equilibria Eloisture 
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GEOLOGY -,GENE&&ANOLOCAL 

SI-RATIGRAPHY: 

?he West Carbon Creek Property is underlain by folded and faulted 
Upper Jurassic to Lower Cretaceous sediment of Minnes and Bullhead 
Groups (see Map 1 and 2, Map Folder). ‘Ihe Minnes Group consists of, 
in ascending order, Monteith, Beattie Peaks, Monach, and Bickford 
Formations (see Table II, page 12). Formations within the Minnes 
Group find their type section in the Carbon Creek basin and vary in 
thickness away from this location as a result of facies change, or 
erosion. Units of the Bullhead Group include the Cadcmin and Gething 
Formations. 

The nearshore marine sediments of the Monteith Form&ion may be 
divided into two lithofacies; an upper unit of clean quartzitic 
sandstones and conglomerates, dirty sandstones and minor siltstones; 
and a lower unit of dirty sandstones and siltstones. The upper 
MDnteith unit contains approximately 300 metres of an almost 
continuous sequence of fine-grained orthoquartzites to quartzite 
granular conglcolerate with minor interbeds of fine-grained dirty 
sandstones and siltstones. he orthoquartzites may be white to light 
grey on a fresh surface and weather light grey. ‘Ihe clean quartzitic 
sandstones are massive with occasional cross-bedding but rarely may 
be thick to thin bedded. Beds range fran O.Olm to 2(kn thick. 
Interbedded with the orthoquartzites are fine-grained, mediun brown, 
thin to thick bedded sandstones and mediun brown siltstones. The 
;;y lithofacies of the Monteith Formation is easily recognized on 

landscape by the light grey prcminent cliff 
orthoquartzites. 

forming 

The Monteith Formation conformably overlies the Jurassic Femie 
shales and is overlain conformably by the Lower Cretaceous Beattie 
Peaks Formation. The Monteith-Beattie Peaks contact is assuned to be 
the contact between the last massive quartzose sandstone and the 
recessive strata of Beattie Peaks Formation. 

Ihe marine Beattie Peaks Formation is typically distinguishable fran 
overlying and underlying strata by its recessive character. 
Lithologically the Beattie Peaks Formation consists of thinly 
interbedded siltstone, fine-grained sandstone, mudstone and rare 
coals. A facies variation of the Beattie Peaks exists on and in the 
vicinity of the property. Sandstone beds approach 5 metres are 
thick, heavily cross-bedded and frequently exhibit a joint pattern 
perpendicular to bedding. Ihe sandstone may contain abundant 
pelecypods in mediun thick beds. ~Load casts, worm tracks and burrows 
are ccomon throughout the formation. 
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TABLE-II 

NOMENCLATURE OF THE FORMATIONS 

SERIES I 

Albion 

ower 

retaceous 

Barremian 

Houterlvian 

Valonginion 

Tithonion 

brossic I 

GROUP 

Fort St. John 
Group 

-8ullheod 

Group 

erosional 

Minnes 

Group 

FORMAT ION I THICKNESS LITHOLOGY 

Moosebar 200 -300 m. 

Cadomin 
unconformity 

45 - 60 m. 

Bickford 200 - 300 m. 

Monoch I 250-300 m. 

Be& Peaks 250-350 m. 

Monteith 500 m.+ 

I50 - 250 m. 

Dork grey shale 

Fine to coarse grained sandstones 
siltstone, coal carbonaceous shale 
and conglomerate. 

Sondstone , coarse groined to 
massive conglomerate with quartz 
and chert pebbles. 

Quartzite, sdndstone,conglomOrOte, 
siltstone, coal ,minor shole. 

Ouartzite, sandstone, conglomerotb 
minor shale and coal. I, 

Shale, floggy sandstone. 

Sandstone, fine to coarse 
grained, quartzite. 

Chiefly~ shale, sandy near 
the top. 



The Monach Form&ion, conformably overlying the Beattie Peaks 
Formation, consists mostly of massive quartz arenites and 
orthoquartzites interbedded with siltstones, mudstones and thin coal 
seams. The sediments were deposited in a nearshore marine 
environment . Stratigraphic similarity between the Monach Formation 
and the Monteith Formation renders identification difficult. without 
exposure of the Beattie Peaks Formation. However, quartzite beds are 
typically more abundant and thicker (20 metres) in the Montieth than 
in the Monach ( 5 metres). 

‘Ihe deltaic Bickford Formation conformably overlies the Monach 
Formation. The Bickford Formation contains interbedded sandstones, 
siltstones, silty mudstones, mudstones, coal and occasional 
conglosmr ates . ‘PhIhe sandstones range fran fine to medius to coarse 
grained to granular conglcmerate. ‘fhe finer grained sandstones are 
moderate to high in quartz content. lhe coarser sandstones are 
quartz arenites deposited in mediun to thick beds. Many sandstones 
have a secondary calcite cement. Rare talc-arenites containing 
recrystallized shell fragments occur in the middle of the formation. 

Tne Bickford Formation is unconformably overlain by the Bullhead and 
Fort St. John Groups. Stott considers the Lower Cretaceous Bullhead 
and Fort St. John Groups to form a non-marine to marine sequence: 

‘The basal succession of bower Cretaceous 
coalbearing sediments and massive conglanerates 
is included in the Bullhead Group. The overlying 
Lower Cretaceous marine sediments with tongues of 
carbonaceous, sandy~ sediments are included in the 
Fort St. John Group. The lower part of the 
sequence records widespread fluvial conditions 
that developed after initial deposition of 
conglomeratic sediments. lhe upper part records 
the’ complex intertonguing of marine transitional 
and flood plain envirorrnents along the coast line 
of the Early Cretaceous epicontinental sea” 

In the property area, the Cadanin Formation is carmonly a sequence 40 
to 60 metres thick of interbedded sandstones and conglarmrates. The 
sandstone beds are typically medium to coarse-grained, massive to 
coarsely cross-bedded and weather light red-brown in colour. ‘Ihe 
sandstones contain abundant quartz, chert and volcanic rock 
fragments, giving them a salt and pepper appearance on fresh 
surfaces. ‘Ihe sandstone beds range fran less than one metre to over 
seven metres in thickness. The conglomerate. units, ranging fran 0.5 
to 10 metres contain well rounded pebbles of chert, quartz and 
volcanic fragments. Rare thin mudstones and coal seams are 
interbedded with the sandstones and conglomerates. 
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‘Ibe contact between the Cadmin and Gething Formations is 
transitional, not abrupt. Stott (1963, page 3) noted that the 
Cadanin and Gething Formtions are actually “facies of a vertical 
transition fran the Cadanin Formation to the Gething Formation. The 
contact between the two formations is placed at the top of the 
uppermost thick, coarse grained sandstone bed of the Cadanin 
Formation. 

The character of the Gething Formation sediments underlying the 
property is typical; as described by Irish (1979, page 69)) a 
sequence of: 

“Interbedded, grey-and buff-weathering, mediun-to 
fine grained, grey to dark brown sandstone, grey 
to black shales, dark siltstones and coal seams.” 

These sediments represent deposition in an aggrading flood plain 
environnent~. Sane of the fine grained sandstones may represent bar 
finger and levee deposits and others may represent flood plain splay 
deposits (Stott, 1968, page 111). Sedimentary features attributable 
to these types of deposits are present in drill core and in outcrop 
on the West Carbon Creek Property. 

Stott (1968. page 111) lists sare of the features found in sandstones 
in the Gething Formation; well sorted nature but often containing 
considerable matrix, festoon cross-beds, laminae of plant debris and 
thin layers of silt and clay. The finer silts and clays represent 
deposition fran water in areas practically devoid of current on the 
flood plain proper (Stott, 1968, page 112). These silts and clays 
accumulated between the river channels and the swatup and forest 
areas. Ihe swamp and forest areas are the source of the present 
coals and are thought to be of several differing occurrences. stott 
(1968, page 112) suggests that sane may have originated in abandoned 
river channels, sane paralleling major river chanels and SQIE on 
deltas. 

The Bullhead Group is overlain by marine sediments of the Fort St. 
John group, which comprises, frun oldest to youngest, the Moosebar 
Formation, the Gates Formation, the Hasler Formation, the Goodrich 
formation and the Cruiser Formation (see Table 2). These formations 
have not been observed on the property in outcrop or in drill core. 

At the western edge of the West Carbon Creek property the Pardonet 
Thrust positions Triassic Pardonet Formation onto the Lower 
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Cretaceous Monach Formation. ‘Ihe West Carbon Creek property exposes 
a major syncline and anticline with a series of hen echelon folds 
trending .north-northwest (see Figure 5, page 16). The major 
syncline, lying in. the western half of the property, is broad in the 
southern half of the property but tightens northward with the 
developent of en echelon folds. The Cething, Cadanin and Bickford 
Formation are exposed in the core. Drill core data fraa D.D.H. 81-6 
and 82-8 reveal that the eastern limb of the syncline flexes 
abruptly. All drill core from the syncline exhibit slippage along 
bedding planes, occasionally lined with calcite. Frequently calcite 
veinlets are oriented perpendicular to bedding. The major anticline, 
lying on the eastern half of the property, developes into a. box 
anticline towards the north. 

Two reverse faults, dipping steeply to the west-southwest, extend 
along the eastern edge of the rrdjor anticlinal axis. Movanent along 
the reverse faults are approximately 150 metres in the southern end 
on the property. Faulting is considered contemporaneous to the 
folding. 
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DRILL HOLE DATA 

D.D.H. W.C.C. 82-a 

A. WELLC@lPLETICHREPORT 

Location: In the alpine valley (cirque) 1.5 kilanetres southwest 
0f WCC 78-i 
VIM Co-ordinates: 6,200,56ON x 508,025W 
Coal Licence No. 4114 

Elevation: 1712 metres 

Orientation: Vertical 

Date Collared: 2 July 1982 

Date Cuapleted: 15 July 1982 

Overburden Depth: 6.10 metres 

Casing Depth: 6.10~metres 

Final Depth: 431.90 metres 

Core Size: NQ 

Yes - canented Plugged: 

Casing Size: N.W. - 8.99am 
recovered 

Formations Encountered: &I to 6.lQn Overburden 
6.1Qr.to 431.9Qn Gething~Formation 

Core Description By: K. FoelIner, P. Cowley, S. Ridley 

Coal Seams Sampled: 

SampleNo. 

: 
4 

6' 

1: 
9 

:L" 
12 

Interval 

10.19m to 11.73m 
36.6lm to 37.36m 

122.08m to 122.78~1 
i38.32m to 139.07m 
156.47m to 156.85m 
206.29m to 207.09~1 
208.5h t0 209.b 
218.llm to 219.66m 
230.57m to 231.12m 
235.5Im to 235.97m 
248.88m to 249.98m 
256.27m to 256.67m 
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Thickness 
Core Density Log 

0.83m 1.54m 
0.5Im 0.75x0 
0.2cnl 0.7ckIl 
0.6&a 0.75x0 
0.38m 0.38m 
0.77m o.ab 
0.6Om 0.60~1 
0.54m 0.55m 
0.47m 0.55m 
0.35m 0.46al 
0.6lm l.lb 
0.37m 0.4&n 



259.96m to 260.56m 
264.10111 to 264.55~1 
274.43m to 275.04m 
281.72111 to 282.02m 
283.49~1 ~to 294.0&s 
295.4&n to 295.8Qs 
295.8&o to 296.1Qa 
296.1Om to 296.6Om 
29J.lQn to 297.4h 
297.55m to 297.9Om 
309.3Qn to 309.74m 
327.88m to 328.48m 
341.6lm to 342.Olm 
348.22111 to 348.62m 
349.4Jm to 349.72m 
354.44m to 354.94m 
358.96m to 359.4lm 
375.38m to 375.98m 
382.53~11 to 383.4% 
206.32m to 207.12111 
208.63m to 209.24m 
218.15~1 to 219.85m 

0.4h 
0.3Om 
0.6l.m 
0.2Jm 
0.39m 
O.Lh 
0.3&n 
0.2chl 
0.12IS 
0.28fo 
0.3Jm 
0.36m 
0.2i.m 
0.22m 
0.25m 
0.33m 
0.32m 
0.5lm 
0.Jl.m 
0.2h 
0.44IU 
0.65~1 

0.6Qn 
0.4h 
Oi6lm 
0.3cm 
0.5k.I 
0.4an 

Rock Split 0.3Cm 
0.5cbl 
0.3&l 
0.35m 
0.44Ul 
0.6On 
0.4c4n 

Ei 

Z-4% 
0:6oll 
0.9ckl 
0.80~ 
0.6h.u 
l.Jlkl 

Logs Run: Gauma, Density, Caliper by Utah Mines Ltd., performed by P. 
Cowley and H. Gale 

B. .CCNMENlS 

Diamond drill hole WCC 82-8, on C.L. 4114 was located on the 
crest of a grassy r’idge. No slashing was required with the exception 
of a walking trail cut down to the water supply punp. Natural 
clearings were used where possible, for the trail. All equipment was 
flown in by Maple Leaf Helicopters A-star and Rotortech Helicopters’ 
Bell 206. Crew changes were flown by Rotortech HeliCopters’ Bell 
206. Upon completion of drilling, all equipment and garbage was 
removed frcm the site. Large timbers for the drill platform were 
stacked at the site for use in the 1983 program. 

The descriptive lithologic log is found in Appendix I. Diamond 
drill hole WCC 82-8 penetrated the Gething sediments below 6.10 
metres of overburden. A sequence of approximately 60 metres of 
siltstone with minor pelecypcds and gastropods were intersected in 
the upper portion of the drill hole. Previous to the drilling, Stott 
had interpreted the shale unit exposed in outcrop as the Moosebar 
Formation. However, 2 minor coal seams found in the sequence 
indicates a terrestrial envirornnent, not marine as is the Moosebar 
Formation. ‘Ihe sediments intersected in the remainder of the hole 
consisted of sandstone, siltstone, mudstone and coal. Bedding 
angles, measured from a vertical core,axis, ranged frcm 80° to 90°. 
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A computer derived graphic lithologic log is present in the map 
folder. lhe legend of symbols in the graphic log is found in 
Appendix II. 

A total of 33 coal samples and 1 rock split were removed from 
the core for analyses. Seams ranged in thickness fran 0.04 metres to 
1.70 metres. Analyses are present in Appendix III. 'Ihe range in 
analyses from W.C.C. D.D.H. 82-8 is shown in the following table. 

ARDRYBASIS M.M. FREE 

t 22 
1.21 to 2.98 % Vol. 21.55 to 33.,78 
2.56 to 39.38 % F.C. 36.86 to 70.95 

%S 0.61 to 2.13 B.T.U. 8,841 to 14,934 
% VOl 21.29 to 33.02 
% F.C. 36.16 to 69.39 Rank - High - Volatile A to 
B.T.U. ,8,673 to 14,703 Mediun - Volatile 
F.S.I. 1 to 8 Bituminous 

Diamond drill hole W.C.& D.D.H. 82-8 was geophysically logged 
by a Comprobe unit owned and operated by Utah Mines Ltd. The Gaunm, 
Density and Caliper log is found in the map pocket. 
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COAL SEAM CORRELATION 

Attempts have been made to correlate coal seams of the Cething 
Formation on the West Carbon Creek Property despite considerable 
complications such as widespread drill holes, structural variability 
across the property and variable physical, chemical and geophysical 
drill hole data. With limited exposure between driPholes, general 
stratigraphic positioning of each hole becomes questionable. Cn 
other Utah Mines’ properties in the vicinity, when stratigraphic 
positioning of drill holes is confident, chemical drill hole data can 
be significantly variable, and is not a reflection of inaccurate 
correlation. Geophysical drill hole data may be correlated with 
closely spaced drill holes but when spacing is one kilometre as on 
West Carbon Creek, data can be expected to be variable. Two reliable 
marker horizons have been established within the section fraa 1982 
drilling and mapping. The 60 ~metre siltstone unit with pelecypods 
and gastropods found in the Upper Cething Formation proved useful in 
postulating coal seam subcrops. The Cadcnnin Formation traceable by 
air photos may be used as a marker horizon separating the Gething and 
Bickford sections but has not been penetrated in drill core. Beds of 
shell fragments have been recorded in several holes but it is conmon 
to have shell fragments, marine or fresh water, in isolated pods 
(Howard and Heineck, 1981). A correlation therefore is tentative at 
this time. The property requires closer spaced drilling be performed 
prior to the establishment of a reliable correlation. 

Diamond drill holes WCC 78-2 and WCC 81-7 correlate and the 
units assigned to the lower Cething Formation. Diamond drill holes 
WCC 80-3, WCC 80-4 and WCC 80-5 have been correlated and represent 
the middle Cething Formation. Diamond drill holes WCC 78-l and WCC 
81-6 correlate and represent upper Cething Formation sediments (see 
Figure 7, map folder). There does not appear to be overlap between 
the three groups. 
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CONCLUSIONS AND RECOMMENDATIONS 

Ihe objective of the 1982 exploration program was to provide 
further information on the extent, metallurgical quality and 
continuity of coal seams on the West Carbon Creek Property. One 
diamond drill hole totalling. 432 metres was spudded in the 
coal-bearing Cething Formation. Extensive mapping augmented the 
drilling program to verify stratigraphic relationships and obtain 
interdrill hole structural data. 

Extensive mapping has outlined an area of flat lying to gently 
dipping coal measures in the core of a syncline. The area is covered 
by eleven of the twenty-three coal licences making up the West Carbon 
Creek Property. Peripheral to this area, sediments are severely 
folded and faulted. It is recoumended that the following licences be 
relinquished for stratigraphic or structural reasons: 4104 - 4109 
inclusive, 4111, 4113, 4114 - 4117, and 5171 (See Fig. 7, page 22). 

The second objective of the 1982 mapping program was to verify 
the stratigraphy’,as a result of a discrepancy between interpre~tations 
presented by the Geological Survey of Canada and the 1980 Utah Report 
of Exploration Activities on the West Carbon Creek Property. 
Extensive mapping reinterpreted the coal bearing strata as a 
Cething-Bickford section.. 

Despite apparent weaknesses a tentative correlation of drill 
hole data is presented. The initial step in correlating the drill 
holes was to estimate rough stratigraphic positioning from geographic 
and structural considerations. he limited information available 
between widely spaced drill holes and structural variability across 
the property made estimation difficult and unreliable. The 1982 
mapping program concentrated on the area of the syncline between 
drill holes to obtain as much structural information as possible 
which has aided in the correlation. 

To date a total of 1854 metres of diamond drilling frcm eight 
holes has been completed in the flat lying ‘core of the syncline. 
Correlation of the drill hole data shows numerous coal seams greater 
than 1.0 metres thick throughout the Cething and Bickford section on 
the West Carbon Creek Property. There is no overlap between the 
three groupings of drill holes and seams are rarely penetrated 
twice. In effect, the present drilling pattern has incompletely 
tested the Cething- Bickford section. Coal seam continuity is 
unreliable. 

It is, therefore, reccmraended for the 1983 exploration program 
to conduct infill shallow -rotary drilling to aid in correlation as 
opposed to peripheral drilling to. further outline the structurally 
favourable area. 
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APPENDIX I 

DESCRIPTIVE LITHOLOGIC DATA 

W.C.C. D.D.H. 82-8 
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SAN6s a,~., r. ,n,,w I_UI 1" EL!*, c Yllncl nv DI ..tEO SLT-COALY STREAKS 

:FiE: 
NASSIVE OARK GRAY SHALE COALY STREAKS NEAR UPPER CONTACT 
DARK GRAY SHALE UITH SANDSTONE STREAKS 

-W&+-EWMb~ i3RAY+ANOY MALE--m- 
BURROYS-MNOR SST STREAKS 

-dIPPLED-BO8*0metb- 

187:93 
DARK GRAY SHALE WITH SANDSTONE STREAKS 
COtMON BANDED 

*HALE 
f;yg; 

HASSI'JE DARK G COALY STREAKS 
DARK GRAY SHALE WITH SANDSTONE STRFAKS FRED SLT-BOG 8 79 TO C/A 
PARTLY CHJJRNEIJ OARK GRAY SANUY SHALE 
NASSIUE BLACK SHALE KINOR COALY STREAKS 
HASSIVE DARK GRAY SANDY SHALE FRACTURE 8 24 TO C/A 

- 190.53 8ANOY 8tMLE~tiUOFt0W ~~~~ BURROWS-R00TLET- 
191.23 DARK 0RAY SHALE WITH.tX&l-STREAKS SLICK THROUGHOUT 
191.36 PARTLY CHURNED OARK GRAY SANDY SHALE 
192.70 HASSIVE DARK GRAY SANDY SHALE FE STONE NODS-SLIGHTLY HUOOY IN MID 
193.37 DARK GRAY INTERBEOoEO SANDSTONE AND SHAL Ritwm-mm SLT-BURROWS-BOG e 87 
194.63 MASSIVE BLACK ="I'= /  J”“LL 

;;:*;5 \LE STREAKS 
. 2 kOAL w1TH SHi IACK FIRECLAY 

742 REC-P. CLT-DIRTY 
SLICK 

ARK BRAY 8ANDY fiRECLAY------------ ;;;c;y; -EOAtY STREAKS-BtM0WS 

199:07 
'ANDY SHALE MIDFLOW BURROWS-CALC IN VEINLETS t ON SLICK 
ARK GRAY INTERBEDDED SANDSTONE AND SHAL RIPPLED-FRED SLT-BURROWS-BOG 8 87 

%P*o587 
i IASSIVE DARK GRAY SANDY SHALE SANDY STREAKS NEAR TOP-PELECYPOOS 

201:27 
MASSIVE I SLACK SHALE SHELLS-PELECYPODS 
YIASSI'JE I )I.ACK SANDY SHALE SHELLS-PELECYPOOS 
HASSIVE BLACK SHALE 
NASSIVE DARK GRAY SANDY SHALE COALY STREAKS-FE STONE NODS 
mw SIwmToNf YITtl I;oRtBAms ~_-- PRUNO C0RI.Y STREAKS-ROOTED-B------ 
COJiMON BANDED 15% REC-W.CLT 
BLACK SHALE W CALC ON SLICK 

BIOTURBATEO tRIoFLOW-PELECYFOOS 
SAND IJP TO 1 CH-CALC~STRIRGERS 

'TH COAL STREAKS 
9‘7 F=r-" PI T-5 t 7Ctl MUD SPLIT-S (6 IYT. I...1 Il.Ibl 
CilAL RANOS 

COWON BANoEOLT^' SHEARED 
MASSIVE DARK GRi FSHALE CAILC ON COACY STREAKS 
DARK GRAY INTERI REOOED SANOSTONE AND SHAL RIPPLEO- PREO XT-SIICK 
COMHflN RANOFDfML 100% REC-P.CLT-SANPLE #7 
DARK GRAY SHALE WITH SANDSTONE STREAKS 

$0+&r""" GRAYmINTERBEODEO SANDST~NETTKO EM- -RKFFLT-R 

210:36 
SANDSTONE hllOFI.OW RIPFLEO 
RURROUED DARK GRAY SANDY SHALE VERTICAL FRACTURE-FRED SST 

213.10 DARK GRAY INTERREODED SANTJSTONE'ANO SHAL FRED SST-ROG 90 TO C/A SANDY SHI*' e "l,nc, n,, 
“LL “UYrL””  CALCITE ON FRACTURE 

MASSIVE I DARK GRAY SANDY SHALE PYRITE REFLAC-EKENT ON CARB OEBRIS _ _ _. _ SANDY SHA1.t ""LIFLUY 
SANDSTONE MJOFLOW SLICK 
HARP SAWSSTONE YITli SItfttE STREAKS CALCITE (Xt?RAClunt 
BURROUEO DARK GRAY SANDY SHALE 

%*W 
218:ll 

%*do" 
221:33 
222.09 

HARD SANDSTONE UITH SHALE STREAKS HINOR COALY STREAKS 
DARK GRAY INTERBEooEo SANOSTONE AND SHAL PREO SLT-BIIRROWS-BOG 8 86 C/A 
PARTLY CHURNED -DARK GRAY SANDY SHALE 

35% REC-SAtlP $8GROUND-3CH MST-P.CLT 
"~~~"~~"-RB,"~~",',*~SANDST~NE 
OARK GRAY INTERBEDDED SANDSTONE AND SHAL BOG e 90-FAULT OFFSET 0.3cti 

SLICK 8 75 ~~~~ ~~-~ ----- --- 
%%*G%%~~E#&+%%!NE AND SHAL- FREO SST-BOG 8 8%HINOR SLICKS 
HARD SANOSTONE WITH SHAIE STRFAKS F-Ii-G-SLICKS-BOG 8 88 
PARTLY CHURNEO DARK GRAY SANDY SHALE 
BURROUED DARK GRAY SANDY SHALE 

ITALY STREAI(S e TOP 
PREO SLT 

224.38 

%*F 
228:22 
228.36 
;a;+; 
2:0:31 

PARTLY CHURNEn OARK GRAY SANDY SHALE 
CO,,,,ON BANIlF” MAI _ _ _ 
DARK GRA Y SHA- F 

100% RFC-H.ClT 

HARD SAN OSTGKE WITtl S - 
PYRITE REPLACENENT 

LE TREAK-- 
HASSIUE llnnti OnA" WALE 

RIPPLED-BURRWS _ _ __ _ - 8CH SST INTRO 
BLACK SHALE WITH 

DARK GRAY INTERREOOE 
BURROWFO DARK GRAY SANDY SHALE 

PREO SST-BOG 8B-RIPPLED-BIIRROWS 

230.57 
HASSIVE DARK GRAY SHALE 
COtWiON BANOED m 
FARTtY CJRJRNED OAiM wAv9AHnY 3n4~~~ 

131. REC-F.CLT-SANFLE #9 

HARD SANDSTONE UITH SHALE STREAKS 
COALY STREAKS-RANOLTH CAL~-WftRET~- 

BURROWED DARK GRAY SANDY SHALE 
RIPPLED-BURRJlWS-BOG 8 88 

COltfinN BANOFD JZ0A' 
FRED SLT-BIIRROWS 

BURROWED OARK GRA 
76% REC-F.CLT-DIRTY P BASE-SAJIF (10 

236.73 
&OY SHALE 

HASSIVE HARD SANII.,,,.., 
FRED SST-CALC ON FRACTURE 8 75 

237.11 
CALC FRACTURE S 63 

237.47 
BURROWED DARK GRAY SANDY SHALE CALC FRACTURE 8 60 

~~ '2:E 

CRflSS-BEDDED HARD SANDSTONE 
-----RURR0WEO"ARDSAMJSTDHE 

. * BURR0HEl D DARK FRAY SANDY SHALE 
+XLC FRACTURE8 l+ 

PREO SLT-SANDY INTBOS 



a 

I 

I 

I 

0.35 
0.21 
1.32 

0.30 
0.96 
0.51 

0.36 

8% 
0:34 
0.41 
0.25 
0.21 
3.09 

kx 
1146 

i*:: 
0:74 

264.55 

LW VL 
264134 
267.07 
267.31 
260.56 --. 
269.06 
269.33 
269.06 

281.31 

%*B 
~~ - -- %?:98---- 

283.49 
284.04 

;II:*:i 
285:3? 

%E 
---28&v 

287.25 
287.59 
2SR.00 
288.25 
288.46 
291 ,J5 
292.18 

E;b 
293:8? 
294,oo 

-:;;::a 
295.80 
296.10 

i58Z8 
297: 40 
997.55 

-:z*qv3 
i9L36 
298.92 

%X 
300:3.5 
301.86 

----oz.7 
;lg * $I 

;HCILE UITH FOSSIL SHELLS CHURNED SHALE WITH SANDY STREAKS 
:E WITH FOSSIL SHELLS 
I DhRK GR4Y ShNnY SHPLE COALY STREAKS e BASE 

;;;DeS;;-FLAT 1 RIFFLED 

RARE CCMY- STREAK% 

Y  anl.Lla I  Y9.L 

lITH SANDSTONE STREAKS 
‘” SANDY SHALE SHELL FRAGGENTS 

DED SANDSTONE AND SHAC FRED XT-UERT FRAC-BURROW-BDG a9 
K GRAY SANDY SHALE 
DED SANDSTONE AND SHAL PRED SST-RDG C a6 C/A 

’ SANDY SHALE 
-- ~68% RFC-P.CLT-SAWLE tll-‘2OCtMPtif--~~~ 

ARUND COAL STREdKS 

md%!EF- IlNrmIrsH-t- 
k GRAY SHhLE 

&&%&btNIjY SHALE 
13% REC-F.CLT 
FRACTURE e 15 

RARE PELECYPODS 
401: R&r;!;-SAKPLE :12 

WJlYRL JlmLllna 

IDSTONE STREAKS 

SEAKS 

67% REC-P.CLT-SltlPLE ?13 
CALCITE ‘JEINLETS THROUGHOUT 
46% REC-F.CLT 

RARE COAL STREAKS 

._““. ” .,,,...>” 8 .,.. @%%r----- IrBDeeilr 
Y SANDY SHALE CO&L STR;AKE&D 
4L --.. ----...- 67% REC-P.CLT-SAWLE (14 

DARK GRAY SANDY ! 
DARK GRAY SHAI 
PARTLY CHURNEI 
BJJRROUED HPRD SANDSTONE 
DARK GRAY INTERREDDED SbNDSTONE lrNn SHAL 
DAAX GRAY SHALE NITH SANDSTONE STREAKS 

1IASSIVE ‘MRK BRbY SH#E 
HARD SANDSTONE WITH SHALE STREAKS 
CROSS-BEDDED HARP E*UnCTnYC 
DARK GRAY SHbLE I 
BURROUED DARK GRRT 
nARK GRAY INTERRED 
PARTLY CHURNED DAR 
DARK GRAY INTFRRFD 

-COtWON BANDED 
+!-a BIJRROUED DARK I 

DARK GRAY SHALE UI 
BURROUEV DARK GRAY 

TRRK GRRV INTERBED 
tiASSIUF: DAR 
CIIMON BAND 
BURROUED DA 
nARK GRllY SHd1.E UITH 
BURROUED DARK GRAY S 
HASSIUE DARK GRAY SHALE 

COCO”g~Mlp 
AT - 

DARK GRAY SHALE UITH SAY-‘““’ C-nrlYC 
cnnnm BANDED &ML-. 
DARK GRAY SHALE UITH SAF 
COMHflN RANDED EPBL 
DARK GRAY SHALE UITHCnbl 
DARK BRAY SHALE UITH SANDSTONE 
nARK GRAY SHALE UITH&X&j#& 

-~MR~WIWMNTER~~~ 
GASSIUE DARK GRA 
COHHON RANDED 

P DARK GRAY SHAL WITH~DAL STRERKS 
COtlflON BhNDED CDPL 50% REC-H.CLT 
DARK GRPY SHALE UITH 

- 
MINOR SANnY STREAKS 

IIMSIUE DbRK GRAY SHAL BDG @ 90 
CHURNED HARD SANDSTONE 

-Wst-BRl?rM T?mus 
RIJRROUFD HARD SANDSTONE PYRITE REPLACEJ4ENT 
DARK GRAY SHALE UITH SANDSTONE STREAKS 
HARD SANDSTONE UTTU WAIF STREAKS P&II P FDdrTllPC D ‘c-9 
SANDSTONE tlUnFL0 
BURROUED HARD ShNDSTONE 
tMSSIUE DARK GRAY SANDY SHALE 
CROSS-BEDDED YdPn Cd”nCTnUC 

+hRWt%YVSHi4 
BURROUED 
DARK GRA 
MASSIVE DARK GRRY 
COtiHON BANDED 

+M DARK GRAY INTE 
SANDY SHALE liUDFI.OU 
DARK GRPlY INTERAEDDED MNDSTONE AND SHAL FRED SST-FLIT-BURROW 

-B1JRRBblER DARK ORhY WNDY WALE--~ F’REDSLT-SLICK -~-- 
BURROUED HARD SANDSTONE 
PART1.Y CHIJRNED MRK FRAY C6YnY CUM F 
BURROUED HARD SANDSTONE 
;essIL’E DbRK ?RAY SANDY SHALE 
IASSIVE IMRK GRAY SHALE 

hw”Wt” URNK biTA, 
mm BANDED &El& . ..I^ ^ ..r_ ^._._ ^.., SANDY SHALE 

+wK CmY ?3liAtf f1 TH-T~-STRErs -- 

S%“!R%NEi~*~~ SANDSTONE 
RASSIVE DARK GRAY S(\NDY SkALE 

: STREAKS 

DARK ORAY SHAILE UITH 
BURROUED DARK GRAY S 

m 

CROSS-BEDDED HARD SANDSTONE BOG e 90 
SANDY SHALE WDFLOU 

++RR?lAWSTM UITH~SW53T~..... 

$%i $$:;~~r;f~~Ri$~AKS 

<ANnSTONE l4UDFL’OU 
I\ UHP OF FWSSIVE SST AI CTElCdYE 
RA 

CROSS-BEDDED HARD SANDSTONE 

KG IFl%‘ILK %J~s~onF.,*R 

SL 

Se. . . ”  .  Il”l.YI>L F 1” 

C-G SST U/SLT-CALM FRACTURES e 85 

Il”l,L. .,“l.b.d I  “ I . &  

t.E tttftl ShNDSTGttE+TREf+KS Lmmtssn - 
HARD SANDSTONE 

mBn 

Y SHALE UI;;A;iNDSTONE STREAKS 

RD SANDSTONE AND SHAL 
100% REC-P.CLT-DIRTY-SMPLE 115 
PRED sLT-mG e a9 

MINOR FIAT Imns-SDS e 87 
RARE SANDY STREAKS-BIWLVES WPYR 
PYRITE 
90% REC-P.CLT-SMPLE 116 

71% REC-P.CLT-SAWLE #17 
row cntk STREAKS 

RE COAL SPARS 
ICK P 74-KDST RIP UP CLPSTS 

COAL STREAKS 
YELL ROUNDFn TO ANGULAR RIP UPS 

-RhRE MST CL+WG 
ANGULAR DbRK ROUNDED CLASTS e BASE 
BDG e 90 

*p$ItlE - EmmcIOIC -‘- 
*an..” ““WY” I  V I . C  

GRA’Y SHA 1.E CONGIOJIERATE 
r*--=*r Y~JJ,YC HARD SANDSTONE 
IARK fiRPlY SHAM UITH SANDSTONE STREAKS 
3LLACK Sfl6l.E LJITH SRNDSTUESTRERKS ~ ~- 
:OHliON aANDED&l& ,.C”..lF . ..^” .Y a....- 30% REC-P.CLT-SMPLE (18 

SPLIT-SAWLE 119 
40% REC-SAWLE #20 
BURROUS 
40% REC-SAMPLE #21-P.CLT 

-aOXmREC+&T-SAtlPLE $22 
.._ 

Em e 90 
A!!!!.%W FREn SILT e TOF-SST e RASE-EURROUS 

100% RFC-f WM;RK$L 
muNn ccl/r1 

PARTLY CHURNED MRK GRAY SANDY SHALE 
MASSIVE DARK ORAY SANDY SHALE 

-IBIRK GRW IITERREDDED SRKDGTONciWlYGllRL 
MSSIVE HARD SANDSTONE 
COMON BINDED COAL 

--amie9m :=lizsTTtNsE!- -- 
c-6-SST-FI .OATING PEBRLES-FRACT e 10 
04% RCC-P, ,CLT-SMPLE 123 



309 * 74 
311.11 
311.42 

523.87 

32:: 
326: 42 

32bi79 

$,7*3 
3iS:72 
329.63 
330.22 

336.66 
33Ri4f 
338.63 
S3G * GO 
339.93 
340.05 
340.20 

2:::: 
34ki87 

:94:*26: 
342:Ol 
342.65 
343.01 

:::*:2” 
344; 14 

33:1*1: 
346117 
546.69 

::f% 
347167 
348.00 
348.22 
348.62 
348.91 

351.10 
351.58 
351.65 

-SW;77 
3z3.04 
;;p: 

351144 
354.94 

E% 
s-&23 
357.04 

::;*;z 
359:41 
359.93 
360.75 
361.90 

-mi 
363197 
364.14 
364.19 

x 
371:27 

2;: $ 
371:82 
372.13 
372.52 
373 * 20 
373.79 
374.46 

-375636 
375.98 
376.39 

HW9’ 
377:Gl 
377.98 
378.60 

OAR” GRAY 
tlASSIVE HAI 
BURROUED 0, 
NASWJE HAI 
BURROUED HI 

SHALE YITH MNDSTONE STREAKS COAL STREAKS C TOP 
RD SANDSTONE 
RRK FRAY SANDY SHALE 
RD SANDSTONE CAM ON FRACTURE @ 05 
RR0 SANDSTONE 
RK GRAY SANDY SHAl.E ~~~~ -. -MtAtBTREAKS 

SANDSTONE STREAKS 

ii: SHALE BDG @ 90 
.E 
ILE 

‘6NE AND SHAL 
BURROUS 
FRED SST-RURROUS-BOG e 90 

SANDY WALE ~~~~~~ 
95% REC-F.CLT-30Ctl SFLIT-SAnPLE #24 
SILTY e BASE 

nnssivt tnn 
DARK GRAY SHALE UITH 
flASSIVE DARK GRAY SAh 
BURROUED HARD SANDSTC 
CHURNED DARK QRAY SANnY SHAL 
BURROUED DARK GRAY SANDY SHP 
CHIJRNED DARK RRAY SANDY SHAL 
DARK GRAY INlERBEDDED SANDS1 
BURRfMD BARK MAY 
COMON BANDED 
DARK GRAY SHA. 

*H- HARD SANDSTONE UITH SHALE STR AKS 
IiASSIVE DARK GRAY SANUY SHALE 
DARK GRAY SHALE UITH 
PARTILY CHURNED LIGHT Eflfw#F 

SLICKS e 85 TO 90 

HASSIVE LIGHT SANDY SHALE 
-----MGSG-M~D~HARD SAi+D9TOftE -~~- _ 

DARK GRAY INTERBEDDED SANDSTONE AND SHAL 
CROSS-REDIIED HARD SANDSTONE 
DARK GRAY SHALE WITH SANDSTONE STREAKS 
CROSS-BEDDED HARD SANDSTONE 
MASSIVE HARD SANDSTONE 
HARD SANDSTONE WITH SHACE STREAKS 
CROSS-BEDDED HARD SANDSTONE 
HARO SANDBTONE Ulflt Cf$MWS 
CHURNED HARD c*uncTnu 
PART1.Y CHlJRNl 
tlASSIVE DARK 
DARK GRAY SHP 

$f 

RARE BURROUS 
RARE -RuRROWS NEW-T.-- 
FRED SLT-FLAT-BDGP 90 

sbw e BASE 

CALC ON SLICK e SO 
SLT RIP IJP CLASTS 
ABUND SI.IcK UITH CALC e 45 

--OTZ PEBBLE t 0 iiWTCM3W -*DC P”W FUIOC 
:n LIGHT SANDY SHALE 

GRAY SHALE 

nnn= CI.“L bnlro 

ABUND FRAC UITH CALC 

. >LE UITH SANDSTONE STREAKS 
XK GRAY INTERBEDDED SANDSTONE AND SHAL 
X%-BEDDED HARD SANDSTONE 
<K GRAY INTERBEDDED SANDSTONE AND SHAL DAI 

Cotlii GANDED 
R DARK GRAY SHAL hi-- 

COtltlf-IN RANDFTJJ@i 
COAL STREAKS 

DARK GRAY SHALE UITH ’ SANDSTONE STREAKS 
BURRflUFD DARK GRAY 91 %NDY SHALE 
HARD SANDSTONE UITH ! :HALE STREAKS 
BURROWED DARK GRAY $I \NOY SHALE 
DARK GRAY INTERBEDDEl lySANDSTONE AND SHAL 
BIJWGWED +lARD SANDSTL.L 
DARK GRAY SHALE UITH SANDSTONE STREAKS 
DARK GRAY INTERRFDDED SANWTONE AND SH 
DARK GRAY SHALE UI TH SANDSTONE _. .  . . ~ . ”  

PARRTt.f CHURNFD OAR K mm 9mmY 
;fp” GRAY INTERRED 

4CK SHALE UITH S 
BUktiuutu “FM” SRI ._ ^.._ _ .._- -‘yD 
BURROUF” “&RI: CR, 

Al. PRED SST-BURROUS 
STPFbkS 

., 1.... “...I I .’ SHALE -  

DE0 SANDSTONE AND SHAL 
@iI!ONE STREAKS 
I  I  “8.L 

SANDY SHALE 

FRED SLT-RARE PURROUS 
40% fm-PzLF ---- 

53% REC-P,CLT-SAW# 25 

FRED ‘XT-BDG e 90 

55% REC-P.Cl.T-3ctl KDST-SAtlPI26 

Lx.,“, YnnR lJRt$, 
CROSS-BEDDED HARD 
IIASSTVE BLAcK SAN1 
BURROUED HPfn SAN1 
MASSIVE E&f 
CCH-- -- 

“L-YITL. C”LC rnn* 
100% REC-P.CLT-SHEARED-SAnP127 

COAL STREAKS 
43% REC-F.CLT *- CM P FORT- - 

:OnnON BANDED-CO& ‘ACCIIIC nAOY cc,*” SANDY SHALE 
SANDSTONE 

)Y SHALE 
.._ _.... XTONE 

*CK SANDY SHALE 
JKNtD HARD SANDSTONE 
Wl-W~D HARWMAND$TOm~~-~~ 
PK GRAY SHALE UITHeSTREAKS 

A’( 
iiii 

XREC-n,CLT 
fl SST I 5Cff FE STONE INTBD 

_... 
~;~%,“;R%;L#; iTHa STREAKS iE 

DARK GRAY SHAL&WITH 

fjpfezY 

66% REC-P.CLT-SAnPt28 

CROSS-BEDDED HARD SA 
DARK GRAY SHALE WITH 
BARl+GRAY~NlE~flF~ 
nASSIVE BL. -. 
HARD SANDS 
connoN BAN 
DARK RRAY J~HLC WI,” LVR 
DARK GRAY INTERBEDDEDSA 
CHIJRNSD HARD SAND 
DARK GRAY INTERBE 
SANnYeHAt~ uMnc+ 
BlJRROMFD D 
HARD SHALE TCI~L~ L.WWLU~~~~RIC 
BLACK INTERBEDDED SANDSTONE AND SHALE 
CROSS-BEDDED HARD SANDSTONE 

PRED SLT 

HARD SANDSTONE UITH COAL SPARS 
nG-CALC ON FRAC @29 t 

CROSS-BEDDED HARD S&RD’Sm& 
HG-MINOR SLT CIAST 

BIMCK SHAI F “TTH mbl STIFIYS IiG-MINOR COAL STREAKS ,lCRY rn*, Y 
COAL iwb 
BLACK SHA,, I. ,,, 
DARK GRAY INTERBl%%-% 
PART1.Y CHlJRNFn QI WK SUbl 
DARK GRAY 1 
fiASSIVE BLACK SANDY SHALE 
PARTLY CHURNED DARK GRAY SANDY SHALE 

BURRoL, 

D~R~~JE&IDED SANDSTONE AND SHAL RIPPLED-BURROUS-BOG e .-- .~_ PICY ncr-n CI I CC” “I”. 

-  -..,CI.. lw 

iw-s 
ACK SANDY SHALE. 

‘TONE UITH SHALE STREAKS 
‘DE!. ai.. 

BURROUS-ROOTLETS 

” ““‘IL STREAKS 
71% RFC-F.CLT-nUDDY e ToF-SAnPW9 

m SHAL 
ISTONE 

FRED SLT-SST INTRD 2 TO 4cn 

L ,,YY, DDEmD>b\DSTONE AND SHAL PRED SST-BOG e 90 

IARK GRAY SANDY SHALE nrl.,, r ^^..^. ^.,-^. -- SLT RIP UP CLASTS-SLUM 

15 

i .~tliis _, .- -. .~._,~..” 
snemts - “L” I L.U”L, 

,a c “TTY Pnnl “19EBL(s -2% RFC-n.ftT-SltEAREB+Y~-ppm 

lDSTONE AND SHAL 
. . _... _.I -... mE 

RIPPLED-BURROWS-BOG e 85 

[fTERBEDDED SANDSTONE AND SHAL 
MINOR COALY STREAKS 
RIPPLED-BURROUS-ROOTLETS-HUDFLOU 

1.2 

83 ..-“^ ^.Y_. -- I 
nASSIVE RI 
SANDY SHAI 
HARD SAND! 
SAt’“’ -“*’ 

HP:! 

BLACK S”O1.E ,,ImL ‘jTRE AKS 
oar. nr.L7.I,L,-aL”~mlJ, it-f-m--m-- 

.ACK SANDY SHALE 
E KUDFLOU 

COALY STREAKS 

STONE UITH SHALE STREAKS 
““1 MAILE UUOFI.OU 

RIPPLED-MINOR SlT BEDS 

30 SANDSTONE UITH SHALE STREAKS 
ROOTLETS-PRED SLT 

?TLY CHURNED DARK GRAY SANDY SHALE 
RIPPLED-V,FG 



2:: 
0:41 

x 
0:rs 
3.02 

:*E 
0:25 
0.98 
1.21 
0.71 

3 
0:24 

8% 
i:51 

0.28 

x 
1:41 

E 
1:42 

0.51 
3.11 

0.13 
0.80 
0.20 

8+97’ 
0111 
0.12 

kc 
0:61 

Et ’ 5 
::;; 
0.19 

::43; 

-- J~~~~P~~-I~~;~T~~~~-R~PPLEP~-~~----- ~~~ 
IDY SHALE WDFLOU BJJRROUS-SLICK C 55 
10 SANDSTONE UITH 
IK FRhY INTERBEDD. l#%d#% AND SHAI. ~TR~:E~TRErKs RlPPLED-FRED SLT-BURROUS-BDG @ 82 
iSI’& BLACK SANDY SHALE 

BLACK SHALE MINOR COALY STREAKS 
ANDED COAL 79% REC-P.CLT-SCM nDST-SAnP# 31 
RECLll- SILTY-COALY STREAKS 
Y INTERBEBDEB SANBSftmMNft WA-RIPPLED-FRED SLT-ROOTLETS- 

X-BOG-ROOTLETS 

379.79 

%*E 
E 

381133 
DRF 
MAE 

381.76 MASSIVE 
382.53 COMMON B 
383.43 EL&X FI 

----- ;;3 / FfIARK GRA 

384:59 
CRflSS-BEDDED HARD SANDSTONE 
HhRD SHALE PEBBLE CONGLOnERATE 

384.76 CROSS-BEDDED HARO SANDSTONE UERT FRAC 
-~lf~i;&----cfltlnGN w--- #.+?*’ ~~ ~~ .,O,. ,LL=n.cLFn-L 

387:06 
DARK GRA SLICK-BDG @ 80 

iiEi: SH 
CARB-BURROWS 

:t:*:z 
IED BLACK SANDY SMLE 

38d88 
YED DARK GRAY SANDY SHALE 

“HE’ 
PAED SLT 

SANDSTONE UTTH SHALE STREAKS RIPPLED-5Cn CALC FRAC S 78 
IDY SHALE nUDFLOU #INOR BURROUS 
JSs-BEnDEn HARD SANGSTGNE SILTY NEbR TOP-CALC ON FRAC G 68 
mum Ili4Rrmm slmnr P STVNE CrRsTb 
iSIUE BLACK SANDY SMLE 

UASSI’JE BLACK SHALE SHELLS-PELECYPODS t GASTROPODS 
392.28 
pi 

BLACK SHAlE UITH FOSSIL SHELLS SHELLS-PELECYPGDS I GASTROPODS 
COMnON BANDED P.CLT 
RI 4cK I_. FIRECLA P ROOTLETS-CALC ON COplLY STREbKS 
tJA! ;SIVE DARK GRAY SbNDY SHALE SST LENSES NEAR BASE 
DARK GRAY SHALE UITH SANDSTONE STREAKS 
th2ss1w fwl fwertfrr-- 
MASSIVE RL.” 4cK SHbLE MINOR COALY STREAKS 

394.91 JIASSIUE DAR K GRAY SANDY SHALE COALY STREAKS 
395.86 JMSIVE BMCK SHALE 
if;:.;; BLACK SHIILE UITH COIIL STREAKS 

396:73 
MSSIVF: G/)RK GRAY SANDY SHALE IN COAL STREAKS 
DARK GRAY INTERBEDDED SANDSTONE AND SHAL &FL: 

397.47 LIGHT INTERREDDED SANDRTGNE AND SHALE 
:D-FRED~SI T-SLT FLOU-BURROUS 

RIPPLED-FRE>ID 
-598ios 

SST-BURROUS 
D?RtXRiWIffTERBEGlIE~ S&ND5TUtWtt?D 

398.66 HhVE DARK GRhY SANDY SHALE 
snRLRIPFLEFFREn St. l-wtlRRwus 

399 I35 
hINOR SST LENSE 9 TOP-ChLC ON BOG 

COWON BbNDED .CW * . , , .  a>&- ,  . L IC I . I .  

399.75 
77, PTP-iT PI C”CARE” 

UNDIFFERENTIATED 
399.97 - 

%FORMD ROCK FAULTED-nD3T CL 
DARK GRAY INTERBI iDDED SANDSTONE AND SHII. 

ASTS-CALC UEINLETS 

400.23 
RIPPLED-FRED SL. _.__ ._-_ 

UASSIVE BLACK SAI 
Y-R”“TI FTS-BW&v,US 

YDY SHALE COALY STREAhE UITH CALC-I 
400.60 

MUD G B&SE 
COAL UITH SHAL= ‘4”=9= 

400.84 
=.A-, .“.,-hV-Y”~;-S~I,=~ 

BJLACK SHALE Ul 
_ - - . .- - _- 
INCREASE SLT TO BlSE 

CIMLY STREAKS 
nINOR nDST LAN 

-;~;~o~s”-Bn8 e -Mm- 

RIFFLED-BURROUS-BDG @ 82 

BURROW-RlPFLED-FRED SL; 
40% RFC 
COAL BANDS UP TO 0.71X 

RIPFLED-FRED SST 
LAN NEAR TOP 
SLUMPING-FRAC 

RIFFLED-PRED SST ROOTLETS-BDG R 82 
cmc fly FRP~C e Go-VERT FR~C 

:::*:5 
BLACK SHALE UITH SANDSTONE STREAKS 

\~~~T.~~-BURROW-BDG G 82 

406:oo 
HABSIVE RLACK SANDY SMLE FELECYFODS-OSTRACODS 
NASSIUE HAP” EhUncTnUC 1” .>“,.“a I ““L V. HARD-PIBUND PYR-LInY 

406.40 BLACK SHALI 
406.88 ~H~::HJh%%%% STREAKS DARK RRP’f ( 

~-- - 40?,06 cRG8wL-- ftinmNAl?n SMHIQT~ 
E~$CMO~gREAKS 

.._ -,... “_. ~ ---SLT @ B*Sf~- ~ ~~~~_~~~_ 

%:f 
DARK GRAY INTERBEDDED SA ,NDSTONE AND SHAL FLAT-FRED SST-BDG G G5-BURROUS 

410:57 
- ------ TJtRK GRAY INTERBEDDED SP _ iNDSTONE AND SHAL 

411.12 
?EX~~H~!.~_q!I~_SnNDSlONE STREAKS 

SLbw bnN”SI”nt 

~$IF\~J-FRED St-T-BURROUS 

411.27 SLWPED SANDY SHALE 
411.34 
411.59 

Jl&SIVE HARD SANDSTONE 
CROSS-BEDDED HARD SANDSTO ‘NE 

ilARD MNDGTGNE UifH StMLE STREW8 - 
DARK GRAY SHALE UITH SAND STONE STREAKS 
DARK GRAYm;UTERGEDDED SAN DSTONE AND SHhL 

SANDSTONE UITH SHALE STREAKS 
RRAY INTFRBEDDED SANDSTONE AND SHAL 

. . ..ON BANDED 
PlCK SHAI E U 
URNED DARK 

~~~ - 

:::*:z 

LlfNm~3sANElsTtH(E- 
RK GRAY INTERBEDDED SANDSTONE AND SHAL 

418’ 
% ORNED DARK GRAY SANDY SHALE 

.99 
420.-e 

SANDY SHALE MJDFLOU 
8.60 cRn99-BFDDED HARD SANDSTONE ._.. __, “._. 

420.92 DARK GRA\ 
421.09 

I INTERBEDDED SANDSTONE AND SHAL 
CROSS-BE1 

422.51 
,DEO HARTI SANDSTONE 

SANDY SHALE MUDFLO 
th%SSfVE BLACK W&L 
COllHON BANDFD 

* MASSIVE BLACK S 
23X REC-M.CLT 

..__ 
CROSS-BEDDEn WAR 

COALY STREAKS 

_ d6t----VmK mm I 
_ D SANDSTONE 
mERs!EnnEr~~~~ 

ROflTLETS-NIN@R FE STONE CLASTS 

BURROUED BL ACK SANDY SHALE 
RIPPLm-FRED 5T’MDG V 8T 

MSSIUE BLd ICK SHALE 
TJ~~EASING BURROUS TO BASE 

PAR 1.Y 
5 

CHIJR ‘NED DARK GRAY 
_....- 

HAS IUE DAR.. - 
SHA E 

‘K GRc\Y SANDY SHAL 
CHURNING NOT INTENSE 

CHJJRNED DARK GRI 
k 

\Y ShNDY SHALE 
NO ROCK RECO”=“’ .,,.cn 

%SF”. 
DARK GRAY IN TEREEDDED SANDSTONE llND SHlL -- 

452:ll 
,I”r. wmdRwmr 

DARK 
452.24 

_GRfiY..SJAl.E UITH CGfG. STREPlKS 
c0nnun trRN”k 

453 * 04 31% REC U.CLT-7121 HDST-SAHF: 37 
453.24 

DARK GRAY SH @$ COAL STREAKS 
--“~ COHllON BANDEw -- 

453.28 

:w 

DARK GRAY INT# DED SANDSTONE IND SHAL 
100% REC-U.CLT 

COAL UITH SMLE STREAKS 
COALYhFDST G TOP t PASE 

-53:8% 
PARTLY CHURNED DARK GRAY SANDY SHALE KG 

453.87 
xJe3HmE iaf TKMW’bKS ___ ---I MC I... _---,. 

454.55 
DARK GRAY’SHbLE UITH SANDSTONE STREAKS 
CflHHGN RANDEO 
PARTLY CHURNED 9?%K 

SST INCREASES G BASE 
A GRAY IhNDY SHllLE 

72X REC-SHEARED-SAHF# 33 
DARK GRAY INTERBEDDFD SANDSTOUE AND SHAL INCREASED SLT TO BASE 
BURROUED DARK GRAY SANDY SHALE RIFFLED-OREO SST-CALC ON VERT FRAC 
SANDY SHPLE nUDFL OU SOME SLUHPING-COALY STREAKS-ROOTLETS 

nINOR BURRO& 
--------+59.*: --. --” 

NF.8~ flmtkm 
“ERT FRAC ” 

459.76 K GRAY SANDY SHALE 
e MhPBI--m 
S iOnE MJDFLOUXD-BURROUS 

SLT FLGU NEAR BASE-BURROW 
----UEDGE--- STARTS AT 206.08M 
RIFFLED-FRED SST-BURRO& __--__-~ - 



0.11 

x 
0:07 
0.03 

WT 
0:12 

:OtMND?“’ 

, ’ 

SHAL RIPPLED-PRED SLT-BURROWS 

SHAL 
ROOTLETS-COALY STREAKS 
RIFFLED-SST tl.FG-BDG @ 60 

SHbL RIPPLED-BURROWS-BDG @ 81 
1 CM COAL BAND 
CGALY STREAKS @ BASE 
331: REC-P.CLT-SHEARED-SMP: 34 

SHAL 

100% REC-U,CLT-SHEARED 
-nxNoR CmLY STREAKS 

RIFFLED-BURROUS 
SLICK B 40 

.- - 



APPENDIX II 

IJXEND OF SYMBOLS FOR 

GRAPHIC LI’IHOLGGIC LOG 



-  

-1 

A\ 
PLOT 
0000 %f-- 

‘wrzz- 
oooo 002 

pii---z 

ooob 005 

riix- 

0001 010 

oool 011 

0001 012 

I 0001 013 

oool 014 

r oool 01.5 

ooo2 016 

0002 017 

ooo2 018 

0002 019 
----- 

- 

- 

- - 
1 ND ROCK RECDVERED 

IlISCEUWEOUS (00X MID 01X) 

SfWDSTDNE IWDFLDW 
-._ .- 



0020 022 

0020 024 

0020 028 

0030 030 

0030 033 

0004 037 

0030 039 

I II I k I 

COAL AND BON (02x MID 03X) 

CML LAYERED UITH BDNE 
‘- 

fXAL STREWED WITH BCklE 

DlLLDRl3Vd4ELCo/u. 
/ 

co& UITH SHALE LAYERS 

CckaL UITH SHfNE STREAKS 
.l 

CD& UITH PYRITE STREAKS 

1~ IHPURE CD& 

I BOEQ: LAYERED UITH CDAL 
/ 

t BDNE STREAKED WITH COAL 

EM9 LAYERED WITH SHtNJZ 

BDNE STREAKED UITH !WALE 

BDNE STREAKED UITH PYRITE 



i 

Mr--. 
---7 -- 
---A 
---A 
----‘ 
- 
- 
- 
- 
m 
---7 -- 
---- 
---A - ,- . 
,- = = J= -/= =,- 
z/z 
2 /= 

/= z/z 
z/z 
z/z 
z/z 
q z= 
=2= 
=2= 
=z= 
! 2= 

u= 
ZUG 
Z”- 
Z”Z 
E u-=, 
---7 -- 
---; 
---: 
--- 

1 li I L 

SHALES (10X) 

!mLE UllH auu. STREAKS 

l%SSIvE SMLE 

PMYLY CtuRNEo swx 

CnlJRtEDsmLE 

I 

‘FIRECLAY 

BURROED SHcllE 

SJifU UITH FOS!XL SIULS 



114 

i 
115 

0085 116 

BLACK !MLE UITH CM. STRWS 

-- 
-- 
-- MXIK BLACK SHALE -- 
-- 
I$- 
=, = PARYLYCWMDBLhCKSHME =,= 
g /= * 

/= I 
z/z 
=, = CtRJRNEDBLtlCK8HfXE 
=,= 
G/Z 
= 2= 
;I j BLACK FIRECLAY 
$gg (, 
GUE . 
z;z BU?ROUEDBUXK StUU 
Z"Z 
=lJ = -- 
-- 
-- . BLMK!HLE UITH FO88ILBWLLS -- 
-- 



I R I 

0085 126 

1 

E-5 
-- 

---- 
---- -- 
,-Z 
_ 
- 
- -- 
- 
--,- -- 
---- 
---- 
p-- 
= ‘g 
5’ /= 
z/z 
z/z 
z/z 
z/z 
=, = 
z/z 
i /= 

2= 
=z= 
=z= 
=*= 
=z q 

Z” = lJ= 
Z” = 
=“= 
=u= 
X-Y- 

-- 
---- 
---- 
-- 

DARK GRAY SINE 
DARK GRAY SWLES (12X) 

; DARK GRAY SHME UITH COAL STREAKS 
?I 

IlASSIK BM!K GRAY StWJZ 

PMTLY CHIJRNEB DMK GRAY BIUUE 
‘. 

CHURNED LMRK GRAY !MLE 

DARK GRAY FIRECLAY 

BURROKD DARK GRhY SWLE 

DARK GRAY S-WJi UITH FOSSIL SHELLS 
I ’ 



I I I 

0082 134 

I oo8!5 135 

008!5 136 

p 

0089 138 

moor, 

& 

--- a-- --- --- --- --- --- --- es- --- 
- 
- 
3 -- 
I 
- --- --- --- --- --- --- --- --- =-= /- E,= 
=, = 
z/z 
Z/g 
=/= 
q /- 
z/z 
= /= 
Z/Z 

2= 
igg 
=z= 
2 2= 

u= 
=lJ= 
=u= 
= u= 
E!LZ --- --- --- --- --- --- a-- --- 

LIGHT !wLE 

LIGHT SHALE WITH cocy. STREAKS 

tWSIUE LIGHT SMLE 

JPMTLY CHlJRm LIGHT St&ALE 
6 

CMlRm LIGHT sHcy+ 

LIGHT FIRECUY 

BLRROUED LIGHT SWXE 

LIGHT SHkE UITH FOSSIL StELLS 



1081 214 

p- 

lOB!3 216 

pizY 

1089 218 

-- 
- -.L 
-- BLMM SINE UITH LIIIE tUlDUJ3 

BLACK !?MLES UITH LIIIE WDULES (22X) 
-L 
---/ 

BLMX SHALE UITH CO& STREAKS MID LIPE NoDuEs 

-- L- 0 ^ 
- -. tW3SIK BLKK SWLE UIM LIK NODULES 
---/ 
g 

‘-- /= * - 
/= =,= 

=,= !PMTLY CWRNED BLACK SHHJZ UITH LIHE NOM.ES 
=/ E (’ 
=/= I =/= 
=, - ‘CHURNED BLACK SHALE UITH LIt?E NfHMES z/z 
Z/E ./ 
=L = ZZ- *; 
=z= 
=z= iBuIcK FIRECLAY UIM LII’E NODULES 
$ 2= (! 

u= L =u= Z”Z BURRDUED BUCK !3iALE UITH LItlE MJDULES 
=“= 
=u= /,~ 
-* -- 
-- 
A- ELKK SthLE UIM FOSSIL %-ELLS MD LII’IE NOWLES 
-- / * 



I I I 

kii %T-- 

“r-&E 

0087 303 

E 

0073 305 

r-,,, 

0074 307 

=a 
0099 309 

I------ 

I I I 

SAIWY SHALES (30X) 

INTERBEDDED !%NDSTONE AND GHCVE 
f 

SWX UITH SANDSTONE STREWS 
,/. 

IIASSIVE WY WE 
f 

ShNDY FIRECLAY 
/ 

I 
‘BURRWED !%NDY StWE 

f I ’ 

W@Y W UITH FOSSIL StULS 
/ 



wF 
oos7 313 

I 

1 oo90 314 

0073 315 

1 0073 316 

0074 317 

=w15 
0099 319 

BLACK WNDY SHALE 
BUICK WY StkLES (31X) 

BLkCK INtERBEDDED SANDSTIM AND SHALE 

BUCK SWE WITH SAWSTIJW STREAKS 

rlKiSIK BLKK SfwY !wLE 

PARTLY CHURNED BLACH ShbDY SHINE 

BLACK SANDY FIRECLAY 

I -- 



0087 323 

rmm 324 

0073 325 

0074 327 

DARK GRAY SANDY SHALE 
DMK GRAY WY SHALES (32X) 

DARK GRAY INTER%DDED SANDSTWE AND SHALE 
, 

DARK GRAY SHALE UITH SAIWSTONE STREAKS 
-.- 

I'itlSSIvE DARK GRAY SANDY SW.E 

PARTLY CHMNED DfMK GRAY SMDY SHALE 

!hlJRtED DARK GRAY SANDY WALE 

DfIRK GRAY SCYSY FIREUAY 

BURROIJED DARK GRAY MNDY GHCYE 
I ’ 

DARK GRAY SAWY swu+ UITH FOSSIL SHELLS 



0087 333 

/ 

0073 335 

l2Y2t- 
0074 337 

pz-wpIpBd 

0099 339 

c-cm 
I-c c LIwr SANDY SHALES (33X) 
;--L-;- --- c LIGHT SANDY SHALE 
FAT - 
:z- - 
:-I - 
LLA 
LPP %‘“a/ -- L--T 

3 

LIGHT INTERBEDDED !WBTONE IUD SMLE 

hI-7 
T r--- LIGHT SldALE WITH WIDSTIINE STREWS 

- -. / &Ta 
L-L=. .-I 
r-5-y - -.-m tlA!xIuE LIGHT SANDY SHfu .-I 
i-,Ls’f 
I/L 

&IA LIGHT MY FIRECLAY 

J -Lit’ 
IUA 

AU& BURROUED LIGHT SANDY St&U 

i&!! ’ 
0. ’ 

.-T. rL7r 
r+r LIGHT SfMY SHALE IJITH FOSSIL SHELLS 

-/ 

- 



I I 

%G SE- 
‘----ii-.,,, 

0041 503 

p-iz- 

0044 505 

r-ix- 

0043 507 

pii---L 

1 I B B 6 I I I I 

. , . 

. . . 
I I : . 
. . . 
: I 

--A . 
A-L . 
f-’ . . 
. . . 
I . 
:5’ 
::: . 
m / I 
s/m 
5’ . 
./. 
a/. a 2 . 
ig: . 
a 2 I 
:ij’ . 
:z: 
au. a I . 
. . . 
I 

SfMDSTONE 
!MDSTONES (50X) 

CROSS-SEDOEO SANDSTONE 

SANOSTONE WITH SHALE STREAKS 

MSIK SANDSTONE 
i 

mftny CWRNED SANDSTONE 

CHURNED SIWSSTONE 

ROOTED SANDSTONE 

BURRUJED !3fWSTOUE 
, ’ 

Q 
0049 509 SANDSTONE WITH FOSSIL SHEus 

I 

B I I I II I I I 

I I 

-4 -- __..- -- 



, 
\ 

y& g- 

)-Lzi- 
0041 543 

r-zi 

0044 545 

pizi 

0043 547 

ms& 

0049 549 

I 
. 

. . 
. 

. 
: . 

. 
. . 

. 

: 
I 

--L . 
b-L . 
f-l 0 

. 
. . 

. 
. 
./: 
:5: 
. / . 
. / . 
:;* 
./: 
./* 
I/. 
m2a 
:H: 

i$ 

:ti: 
l u -  

I  u .  

I  I  

.  

.  .  

.  

0 I  

GRAY SAHDSTOHE 
WAY SANDSTONES WW 

CR!JSS-BEDDED GRAY SNDSTt3E 

GRAY ScuJoSToNE UITH StWE STREAKS 

llfBSIVE GRAY SANDSTONE 

PARTLY CWRNED GRAY S/yB)STONE 

CHURNED GRAY !%t@STONE 

ROOTED GRAY SANDSTONE 

BURRUJED GRAY !iANDSTCME 
, ’ 

GRAY SANDSTONE WITH FOSSIL SHRLS 

r , 

I-.-- - 



[--i&--z 
0051 553 

/ oo50 554 

0054 555 

I 0054 556 
I 

0053 557 

pc- 
I 

0029 559 

-I 

Y x Y x x x 
t! c Y x x x 
L : 
rfx 
$* 

Y x x x 
; E / x x I x Y : / 
x x / 
E f 2 
X X 

2 
: c 

II 
x x 

u 
E 

x 
Y 

x 
x x 
2L-k 

CRYSTALLISED SbNDSTLUE 
CRYSTALLIZED SANDSTDNES (55X) 

WlSS-SEDDEDCRYSTALLISED WSTDNE 

CRYSTALLISED !%NDSTDlE UITH SHEILE STREAKS 

tklSSIUECRYSTFU.LISED SiM!3TfJtE 

PMTLY CMJRNED CRYSTAUISED !%NDSTDtE 

I 
CHlJRtEDCRYSTALLISED !FsW!ZMEE 

RDDTED CRYSTALLISED SAND!?TDtE 

c 
BURROWED CRYSTALLISED WIDSTONE I 

CXYSTWISED SMDSTDM UITH FOSSIL SHELLS 



I a a a a a a a a a a a a 

)---i-Y 

0061 563 
r 

1 0060 564 

0063 565 

0064 567 

HMD SANDSTONE 
tWlD SWgSTDNES (56X) 

HMD SANDSTOH: UITH SHCYE STREAKS 

NISSIK t&ND SAND!GTDNE 

PARTLY CHURNED HARD SMD!!iTDNE 

10 ) 01 CHURNEDlMRDSWDSTONE 

RWTED WIRD SfMDSTDtlE 

BURRDUED HARD !%ND!3TDNE 

HPlRD ShNDSToHE UITH FDSSSL SHELLS 

. 

I 

.-__- 



B a li I I I 

PL;; yrc&- 

0071 702 

/ 

0070 704 

pt--E 

0042 709 

I b Ir B I I B B 

COKLWIERATES (70X) 

I 1. a I 

!%ALE At@ IRONSTONE UlNUUlERATE 

SHALE UMGLUlERATE 

j IRWTONE CONGLBllERATE 
I 

-___- 

'WTZ C0NGLCNlERATE 

~ROCKCMLUlERA~ 
/ 

SANDSTONEUITHCOALBANDS 

I 



I a I I I 1 c B I I I I I B I B I a I 

r,l, 
0071 742 

I,,1 743 

0070 744 

I-,,, 

0044 798 

rTiL--r 

GRAY CWGLoMATE 
GRAY CoNGLotlERATES (74X) 

GRAY StWE IZCMLOPIERATE 
-- 

GRAY IRONSTONE CoNGLotlERATE 

GRAY WART2 COHGLUlERATE 

GRAYROCK MINGLMERATE 

GRAY SANWTONE UITH WfU. BANDS 

GRAY SMDSTONE UITH CW. SPARS 

I I --_...-- 



0071 752 

pL-i- 

0070 754 

0056 7w 

pz- 

CRYSTWISED CONCLWlERATE 
CRYSTALLIZED lXlNCLOllERATE9 (75x) 

CRYSTIYLISED SHALE lvJD IRRNSTONE CONGLMu1AT.E 

CRYSTALLISED SHALE COtGLOtERATE 

CRYSTfUISEO IRONSTONE CONGLOflERNE 

I 

CRYSTALLISE0 BUARTZ CONGL=ATE 

I 

CRYSTUISEO ROCK CONGLWATE 
I 

CRYSTCYLISED SAH)STONE UITH CO& BWS 

UtYSTlyLISED !VWSTONE UITH COAL SPARS 



0071 762 

0070 764 

0072 768 

IMRD COMGLM1ERATE 
HlIRD CONGLOKRATES (76X) 

. 

i HARD BHALE AM IRONSTONE CONGLOmATE 
, 
I 

,i HARD SMLE PEBBLE CMJCUXERATE 
- 

~ HARD IRONBTME PEBBLE CONGLUIERATE 

HARD wfwi! CoNGLonERATE 

HfMD RCKK PEBBLE COhGLOtERATE 

tU+RD BtWSTLUdE UITH Cl%& BMDB 

( HRRU l#ANDBTONE UITH CO&L SPARS 



APPENDIX III 

ANALYTICAL DATA 

W.C.C. D.D.H. - 82-8 



SUNNYVALE MTWRALS rJiB3RAWRY 

wFsTCARF0UCRFRKUJAL ----^------I--------- 
DRKL HOLE DIJH 82-R 

A?R I)RY BASTS 

----me- 

SAMPLE Cl 
sAMPLEt2 
SAMPLE 43 
s?l!mAE #4 
SAW 115 
SA!WLE #6 
SWPLE #7 
SAMT'LE #8 
SAMPLE #lO 
.sANPLE Cl1 
SFVPLE 1113 
.FaMPLE R14 
SAW'LE 1115 
SPMPTX #16 
SAWLE t17 
SFMPLE #18 

% H20 % ASH 
---- ---- 

2.98 R.12 

1.57 7.64 
2.02 37.66 
2.lh 10.79 
1.65 31.08 
1.90 39.38 
2.26 7.86 
2.19 22.82 
2.08 19.42 
2.62 15.59 
2.23. 2.92 
1.34 29.04 
1.3R 30.33. 
I..59 3.7.72 
1.73 14.29 
1.61 7.59 

%S -- 

0.75 
1.00 
0.61 
1.05 
2.13 
1.07 
1.08 
0.72 
0.85 
0.77 
0.70 
0.82 
1.29 
0.80 
J.18 
0.90 

%VM %K! -- --- 

28.63 60.27 
29.69 61.. 10 
21.3l. 39.01 
28.53 58.52 
27.46 39.81 
22.56 36.16 
27.51 62.35 
21.78 53.21 
23.28 55.22 
25.50 56.29 
25.48 69.39 
2S.61 44.01 
25.30 43.01 
31.31. 49.38 
20.25 55.73 
20.76 62.04 

Bm 
-- 

13025 

13837 
8772 

12785 
9501 
8673 

13514 
11110 

1161.6 

12242 

14294 

10449 
10031 
11398 
12740 
I.3779 

FSI --- 

2 1/2 
6 l/2 
1 
2 l/2 
2 
3 l/2 
5 l/2 
1 
2 
5 
1 l/2 
6 
2 l/2 
4 
7 
6 X/2 

% ksH ---- 

8.37 
7.76 

38.44 
11.03 
31.60 
40.14 
8.06 

23.33 
19.83 
16.01 

2.99 
29.43 
30.73 
18.01. 
14.54 
7.71 

IuDTsrTJRE FREE WGIS 
.----------- 

%Fx! Em - ----- 

0.77 29.51 62.12 13425 
1.02 30.16 62.08 14058 
0.62 21.75 39.81 8953 
1.07 29.16 59.81 13067 
2.,17 27.92 40.48 9660 
1.09 23.00 36.86 8841. 
1.10 28.15 63.79 13826 
0.74 22.27 54.40 11359 

0.87 23.77 56.40 11863 
0.79 26.19 57.80 12571 
0.72 26.06 70.95 14617 
0.83 25.96 44.61 10591 
1.31 25.65 43.62 10171 

0.81 31.82 50.17 11582 
1.20 28.75 56.71 12964 
0.91 29.23 63.06 14004 

---------------------------------------------------------------------------------- 



WFm- CARrn cm COAL -------_------------__ 
nm,l, HCX,E Ix-m 82-8 -&--^_--------_--__ 

HJ?RD ANACYSTS ----------__ 

PmIXIT v---e- 

SAMPTE Cl9 
sAMPrT,F: #20 
SAMPTX t21 
sPmrs t22 
SAW'r,F, #23 
,SAMPLE 824 
SAwrE #2S 
SAWLE t2fi 
SAMPIE #27 
SAMPTAE C2R 
sA"rlpT.l? #29 
SAWLE t30 
SAMPLE t31 
SWPm! #32 
SAMPLR t33 
SWTX #34 

ATR DRY FWXS 
--------------------------------------------- ----- 

%H20 % ASH % S %VM %X WTJ FSf % ASH -^--^ ---- -- --- --- ---- e-e- ---- 

1.31 83.34 0.20 8.60 6.75 1987 0 84.45 
1.72 18.99 0.73. 28.51 50.78 13.481 5 I./2 19.32 
2.25 4.23 1.3.6 33.02 60.50 13829 6 l/2 4.33 
1.42 22.27 0.83 26.h6 49.65 11434 6 l/2 22.59 
1.53 8.45 0.92 29.40 60.62 13555 7 l/2 ' A.58 
1.35 1.0.08 I.18 3'1.20 57.37 I.3449 7 l/2 10.22 
1.55 2.56 0.9s 29.41 yi.48 14703 7 2.60 
1.21 29.32 0.63 21.29 48.18 1.0379 I. l/2 29.68 
1.35 8.97 I..01 31.08 58.60 13627 8 9.09 

1.64 4.79 0.94 29.57 64.00 14192 R 4.87 
I.42 16.S 0.78 24.90 57.32 12466; 4 l/2 16.80 
1.61 6.08 1.31 31.78 60.53 14008 8 6.18 
1.57 17.84 0.64 26.38 54.21 13.680 3 18.12 
1.83 35.23 0.75 23.46 39.4A 9383 4 l/2 35.89 
2.30 6.08 0.80 27.86 63.76 13730 4 6.22 
2.46 Q.41 0.72 26.09 67.04 14043 2 4.52 

M3TSW'RE FWE RATSIS --------------------------- 

%S %vM %Ec FmJ --- ---- --- ---- 

0.20 8.71 6.84 2013 
0.72 29.01 51.67 1.1682 
1.19 33.78 61.89 14147 
0.84 27.04 50.37 11599 
0.93 29.M 61.56 13766 
1.20 31.63 58.3.5 1.3633 
1.01 29.87 67.53 14934 
0.64 21.55 48.77 10506 
1.02 31.51 59.40 13813 
0.96 30.06 65.07 14429 
0.79 25.26 57.94 12646 
I..33 32.30 61.52 14237 
0.65 26.80 55.08 17.866 
0.76 23.90 40.21 9558 
0.82 28.52 65.26 14053 
0.74 26.75 68.73 14397 

-------------------------------------------------------------------------------------------- 



APPENDIX IV 

COST STATDENI 

NUE: Represents a consolidation of the costs included in the 
Application to extend the Term of Licence for Coal Licence 
wnbers 4110, 4112, 4114, 4118 - 4123, 5172, and 5173. 

ON PROPHRTY COSTS: 

1.1 

2.1 

Operators Fees, Salaries and Wages: 
Professional and Technical 

Contractors : 

3.) 

Roger’s Drilling Services Inc. 
(Includes charges’for direct drilling costs 
additives, expenses, for additional staff, etc.) 

Field Camp Costs: 
Food 
Accomodation 
Telephone 

4.) Sampling, Analysis, and Testing: 
34 samples @ $28/sample 
Laboratory analysis of coal samples performed 
by Utah International Inc., Minerals Laboratory, 
Sunnyvale, California) 

5.) Supplies and Materials Costs: 
Operative and Maintenance supplies 
and Equipment Maintenance Costs 

6.1 Transportation Costs: 
Bell 206 Jet Ranger from Rotortech Helicopters 
Chetwynd, B.C. 
A-Star fran Maple Leaf Helicopters, Chetwynd, B.C. 
Suburban 4x4 from BowMac Truck. Rentals 
Fuel, Parts and Repair (for helicopters and trucks) 

7.) Equiptnent and Instruments Used: 
Cornprobe logging unit (density-gauma-caliper 
@ $4.25/metre) 

8.1 Reclamation Work: 

TO-i-AL ON PROPERTY UISTS 

$ 17,507. 

51,379. 

1,224. 
3,300. 

205. 

952. 

3,212. 

20,204. 
6,081. 

641. 
3,807. 

1,836. 

0. 

$110, 



I 

I 

I 

a 

a 

I 

a 

a 

I 

OFF PROPERTY COSTS 

1.) Logistics, Field Support and Report Writing 

2.) Supplies and Services 

3.) Travelling Expenses 

,xYrAL OFF PROPERTY COSTS 

TOTAL PROSPECT COST 

$ 5,594. 

339. 

956. 

$ 














