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Al3srRAc!r

The West Carbon Creek
licences  numbring 41C4to.
licences  were issued to Utah

Property comprises 23 contiguous ccal
4123 inclusive and 5171 to 5173.,  The
Mines Ltd. on August 15, 1978 and May 4,

1979. Tne property, lccated  in the designated Tixtheast'  Coal
Block", lies within the Liard Mining and Peace River Iand Districts.

0

An exploration program was formulated for the 1981 field season
to provide further data on the extent, metallurgical quality and
continuity of cqal  s- on the property, pursuant to the 1978 and
1980 prqrams. The drilling of two diamnnd drTl1  holes were planned
to accomplish these objectives.

A,total  of 432 metres of diampnd drilling'was completed in two
helicopter supported holes. Diamcnd drill hole WCC 81~6, cn 'Ccal
Licence 4112, .was located 1.5 kilometres southeast of WCC 78-l.
Diamcmd drill hole WCC 81-7, on Ccal  Licence 4121, was situated 1.1
kilometres southwest of WCC 78-2. TIQe correlation qf all drill hole
data is tentative due to considerable disadvantages such as widely
sp%ced holes and structural variability across the property. The
correlation show&i  numerous seams over 1.0 metres with minimal drill
hole overlap. The 1981 explqration prcgram provides a base for
furttir  exploration of the West Carkcm Creek Property.

’
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LOCATION AND ACCESS

0

The West &bon Creek Property is located within the area commonly
referred .to as' the Northeast Coal Block in the Liard Mining
Division. 'Ihis area is covered by the National Topographic System
designation 93 O/15. The twenty-three ccal  li&nces  comprising the
property are arranged in an irregular 'horseshoe" configuration
centred on Mount Rcchfort at approximately 55" 57'N; 122'5O'W. The
northeast comer of the property lies approximately 36 kilonetres
west of the W.A.C. Bennett Dam. Vancouver .is approximately 770
kilometres south frcan the prop&y  (see Figure 1, page 3).

Road access is available only to the eastern boundary of the
property.' Highway 29, joining Chetwynd,  Hudson's Hope ard Fort St.
John, passes approximately 53 kilometres to the east of the
property. JohnstonCreek Road, built by Utah Mines and Canfor Ltd.
(a major forest products company),  leaves Highway 20, 19 kilometres
south of Hudson's Hopa 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. Rcchfort. Alternate access to 'the Johnston Creek Road is
possible by travelling over 13.7 kilometres of Utah Mines Ltd. road
frm the west erd of.the W.A.C. Bennett Dam (see Figure 2, page 4).

Access on the property is by helicopter only. Much of the property
is above treeline  (approximately I500 metres)  making access by
helicopter convenient. Heavy tree cover below treeline  restricts
helicopter landing pads to drill sites and wide creek beds.

. '

PHQPEFSY AND-TITLE

The West Carbon Creek Property comprises twenty-three contiguous coal
licences  nunbared  4104 to 4123 'inclusive and 5171, 5172 and 5173.
Licences 4104 to 4123 were issued.on August 15, 1978. Licences 5171
to 5173 ware issued on May 8, 1979. These'licances ancompass an area
of 6678 hectares (rounded  upward frQn  6666.58 hectares), (see Figure.
3, page 5). The West Carbon Creek Property forms the westein.
extension of the Carbon Creek Property. Ian3.s  north, south and west
of the West Carbon Creek Property are presently unoccupied.

2
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PHYsIcxxAPHY

The West C&bon  Creek Property is situated in a mountainous region
toward the' western margin of the Rocky Mountain Foothills. The
Foothills belt trends north-northwest and, in the area of Peace
River; is approximately 72 kilometres 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 thrust faulting within the Foothills bslt trend
north-northwesterly, closely paralleling the belt. Thrust faults dip
to the southwest. Bedrock structure and litholcgy are co&xly
reflected by the topbgraphy.

Within ths boundaries of the property, msximum  relief is in the order
of 850 metres. lhe lowest elevation of 1015 metres above,sea level,
occurs in a north-flowing tributary of Seven Mile creek. Elevations
of peaks and ridge crests lwithin  the property boundaries rarely
e x c e e d  1 8 5 0  m e t r e s  ahove, s e a  l e v e l . i-bunt  R&fort,  which. is
surrounded by the property, reaches an elevation of 1989.1 metres
al&e Sea level.

Peaks and ridges range in form from  flat or rounded to acute arxd
rugged. Slopes range -from gentle to very 'steep. Dip slope surfaces
aixd vertical' cliffs..are  common. i%st valleys are V-shaped in form
with mirnr gravel deposits in their bottoms.. Many streams have steep
to vertical walled canyons  over a part of their.length.

HIS'lXXYOFFXPLoRATIoN

coal occurrences in the Carbon Creek area were first documented in
the early 1900's by .prospsctors  such as Xochfort, Barr and
&Allister. The, British Coldia  Department of Mines then sent W.H.
Mathews into the area to investigate the coal resources. Most of his
mrk involved the structure and distribution of coal-bearing rocks
and exposures of coal of possible commercial interest (Mathews,
1947). Since that time, several other  geologists have mapped the
area at regional scales. The most noteworthy contributions have been
made by Muller (1961), Hughes (19&Z), and Stott  (1973).

6
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In August of 1975, G.H. Paymer' made a reconnaissance evaluation in
the area of the presentwest Carbon Creek'Property on&elf of Utah
Mines Ltd. His work, outlined shallcw  dipping'. coal measures,
considered to be the Gething Formation, alcncj  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 several coal seams, one measuring 2.23metresthick.

In August of 1978, 20 coal licences  were acquired, makingup the West
carbon Creak Property. An exploration program was designedto test
the ecqxinically recoverable coal 'potential. Between May' aud
S-epthr of 1978, .gtilcgical  mapping and diamond drilling was
undertaken by R.B. Anderson and A.T. Armstrong of Utah Mines Ltd. In
total, 371.55  .metres  of diamond drilling were completed in two
holes. Twenty-one sanples  were taken frcm  the core and analysed  in
the Utah 'International Xnc. Minerals Laboratory in Sunnyvale,
California.' (Results can be found inthe 1978 Property Report).

The 1980 Exploration .prcgram  was designed to test the' economically
recoverable coal potential of the property, and to get a better
understanding of the stratigraphy arid.  'structural 'mnplexity on the
property. Extensive geological mapping conducted by J. Ridley lead
to a reinterpretation of the coal-bearing unit from  Gefhing 'to the
Bickford Formation. Three diamxd drill holes with a total of 617.92
metres were drilled. Twenty-one coal samples were taken' from  the
mre end malysed as above.

1981EwLCRATICNPRCGPAM,

The 1981 Exploration program was .formulated  to provide further
information on -the  .extent, metallurgical quality.and  ccntinuity of
mal seams on the West Carbon Creek Property.

Two helidopter supFort diamond drill holes were spudded on the
praperty. Slashing crews for the 50 metres x 75 metres drill
clearings consisted of K. Sheen and J. Franz.  Longyear Canada Ltd.
provided one '38' drill rig and drilling crews composed of R.
Marseille and R. Landry, assisted by C: McIvor and B. Dakford.
Drilling commenced Au9ust 8, 1981 and was .complet& August 20, 1981.
Exthern  Mountain Helicopters frcm Prince George,  B.C. provided a
Sell 205,helicopter for the drill moves. Rotortech from-Chetwyki,
B.C. suplied a Bell  206 helimpter for daily crew changes, supplies
and the final drill move.

A total. of 432 metres. were drilled in the two holes. Core was
described by K. E'cellmer and P. Ccwley. The tm ho?es ware probed by

8



Ut.ah  Mines personnel using Ut& Mines, owned. Comprote  geophysical
unit. A total of 30 coal samples wxe taken from the core. Samples
were sulxni$t~  to Utah International Inc. Minerals.Labratory  at 1190

Bordeaux Drive, Sunnyvale, California,. 94086. Analytical prc@ures
followed the .outline &&I-I on the .la?xxatory  flow chart (Table 11..
Drill axe frcm  the tm holes is stored~cn Utah Mines Bri-Ibwling
a&k Property, at. D.D.H. EKXC-22. Descriptive log.5 are found in
Ap@ix III. Geophysical logs  can be found in the rep folder.

0
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TABLE- I

0

0

CANADIAN COAL - FLOW SHEET

Drill Core
As R&c'&

Crush to Minus  3/8"

I
Split Out Head Sample

I
IScreen

28 Mesh

3/8" x 28 Mesh
&

28M x 0 Mesh
1 7

Float-Sink Test Flot&ion
Sp. Gr. Cont. I1.300 Analyses'

Cone . II Prox., S. Btu,
1.350 FSI, Refuse

Analyses *1.400
Prox., S, -

1.450 Btu, FSI ,.
1.500
1.550
1.600
1.800.

Analystis  on the'Head  Sample (3/8" x 0)

1) :HGI
2) Proximate, S, Btu, and FSI
3) Ultimate Analysis
4) Mineral Analys+s.of  Ash
5) Fusion Temperature of Ash

~0' '6)Water Soluble Alkalies
7) Sulfur Forms
8) Equilibrium Moisture -

- lo-
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STPATIGRAPHY:

The West C&bon  Greek Property is underlain by folded and faulted
Minnes Group sediments of Upper-Jurassic to Lower Cretaceous age (see

.Map  1 and 2, Nap Folder),. The Minnes Group consists of, in ascending
order, Monteith, Beattie Peaks, Monach,  and Bickford Formations (see
Figure 5, page 12). Formations within the Minnes Group find their
type section in the Carbon Greek basin and vary in thickness away
from this location as a result of facies  change or erosion.

The.nearshore‘  marine sediments of the Monteith Pormation may be
divided into two lithofacies; an upper unit of clean quartzitic
sandstones and conglomerates, dirty sandstones and n&-or siltstones;
and a lawer  unit of dirty sandstones. The upper mnteith unit
contains approximately 300 metres of an almost continuous sequence of
fine-grained orthcquartzites to quartzite granular conglomerate with
mirror interbeds of fine-grained dirty sandstones and siltstones. The
orthoquartzites,may  be white to light grey on a fresh surface and
weather ligh grey. The clean quartzitid sandstones are massive with

occasional crossaedding  'but rarely may be thick -to' thin bedded.
Beds range 'frcm 0.Ol.m  to 2Om thick. Interbedded  with the
orthcquartzites are fine-grained, medium brown, thin to thick bedded.
sandstones and medium brown siltstones. The upper lithofacies of the
Monteith Formation is easily recognized on the landscape by the light
grey prominent orthcqnrtzites.

The .mnteith  Formation conformably overlies the 'Jurassic Fernie
shales and is overlain cmformably  by the Lower Cretaceous Beattie
Peaks Formation. The Monteith-Seattie Peaks contact is assumed to be
the contact between the last massive quartzose sandstone and the
recessiv&  Beattie  Peaks 5brmation.

The marine Beattie Peaks Formation is distinguished &cm overlying
and underlying strata by its recessive, thinly inter-bedded siltstone,
fine-grained sandstone, mudstone 'ard rare coals. &sts, worm tracks
and burrows +re common. The sandstone may contain abundant
peleqpcds in medium beds, making good marker beds in the formation.'

The, Mona&h Formation, conformably overlying the Eeattie Peaks
Formation, consists mostly- of massive quartz arenites and.
orthcquartzites interbedded with some  siltstones, mudstones and thin
coal s - . The sediments' .were deposited in a -near&ore  marine

11
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NOMENCLATURE OF THE LOWER CRETACEOUS BULLHEAD
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environment. The stratigra#ic similarity between the Mona&
'Ebnnation  and the Mcxiteith Formation makes identification difficult
without exposure of the Peattie Peeks Formation.

The nearshore deltaic Bickford Formation conformably overlies the
mnach  Formation. The Bickford Formation contains interbedded
sandstones, siltstones, silty-, mudstones, mudstones, coal and
occasional conglomerates. This is the target' .fonnation  for
metallurgical grade coals on the West Carbon Creek Property. The
sariistones range from fine to medium to coarse grained to granular
conglomerate. The finer grainad sandstones are.mcderate  to high in
quartz content. lhe coarser:, sandstones. are quartz  arenites and
orthoquartzites deposited in medium to thick beds. My sandstones
have a secondary calcite cement. Pare calc-arenites containing
recrystallized shell fragments occur in the middle of the formation.
The chert-quartzite pebble conglomerates, lenticular in distribution,
range fran 0.5 metres to 10 metres thick. The formation contains a
higher percentage of siltstones and muddy siltstones than true
mudstones.

A regional erosional unconformity exists between the Bickford
Formation and the overlying Cadomin Formation. The Cadomin Formation
is not expsed on the West Qrlxm  Creek Property. In the vicinity
the formation consists of approximately 60 metres of coarse grained
sandstone with lenticulai-' beds of the* an3 quartz pebble
conglomerate and rare thin mudstones and qal seams. The
stratigraphic similarity between the Bickford .Formation and the
overlying Gething Formation makes identification difficult without
exposure of the intervening Qdomin Formation.

.
Prom several -traverses  on the West Qrlxn  Creek Property late in
1981, Stott  has relabelled the stratigraphic units on the. property.
The basis for the change results frqn the observation of a ~mudstone
unit aproximately  60 metres thick which he interprets as the
Noosebar Formation. If this is true the 'coal-bearing unit on the
property is Gathing or Gething-Bickford sequence. This has yet to be
verified by Utah Mines' personal and until so the mapping of the West
Carbon Creek Property remains as interpreted by J. Pidley in 1980. "

STRUCIURE _: I

At the western edge of the West Carbon Creek property the Pardonet
Thrust positions Triassic Pardonet Fbrmation onto the Loher
Cretaceous Elonach Formation. The West Carbon Creek property exposes
a major .synclina  and anticline with a series of en echelon folds
trending north-northwest (see Figure 6, page 14). The major

13





-3 -. I
syncline, lying in the western half of the property, is broed'in the
southern half of the property but .tightens  ndrthward  with the
develqent.of  en echelon' folds, The Bickford  Formation is exposed
in the 03re.‘ The major antit%=,  lying on the eastern  half of the

.property,  spreads into a box anticline towards the north.

A reverse fault, dipping steeply to the west&uthwest, exter& along
the eastern edge of the major anticlinal axis. Novement along the
reverse fault is approximately 150 metres in the southern end 6n the
pro&rty. There is at least one other fault in the West carbon creek
area. Tnis is a reverse, close to vertical, blcck fault. Movement
is approximately 80 metres.
to the'foldbg.

Faulting is considered contemporerieous

0
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DRILLHOLD  DATA

D.D.H. W.C.C. 81-6

0

A. WlXLC!CS@LEl'ICNPEl?ORT

location: In the alpine valley (cirgue)  1.5 kilometres southwest
of WCC 78-l
McFJhsnney &ordinates:  38,175m  W x 35,46&n  E
CoalLicenceNo.4ll2

Elevation: 1505.metres

Orientation: Verticle

Date Collared: 8 August 1981

Date Completed: 11 Aqust  1981 yes - cementedPlugged;

Overburden Depth: 3.66 metres

Casing Depth: 3.66 metres Casing Sir-e: H.W. - 114.3mm
recovered

Final Depth: iO6.04  metres

Formations hcountered: chi to 3.66m. Overburden
-3.66m  to 206.04m Bickford Formation

aore  Description By: K. Foellmar . '

Co& Seams Sampled:

SsnpleEo. Interval

1 17.83m to 18.4&1
2 34.57m to 35&m
3 45.67m to 46.55m
.4 48.1Om to 49.23m
5 65.13m to 65.74m
6 73.13nito 73.76m
7 75.5Om'to 75.8l.m
8 86.15m to 86.49m
9 88.47m to 88.8lm

10 89.5Gm to 90.04n
11 93.64m to 94.1Cm
12 101.37m to 101.85m

Thickness
Qre DensityLog

0.65rn 0.8Cm
0.89m 1.2Gm
0.8% 0.8om
1.13m .1.2Gm
0.6lm. 0.78m
0.63m l.Ocm
0.3lm o.mm
0.35m 0.6011
0.3&l 0.79nl
0.54m 0.43m
0.46lll 0.6%
0.48Tll 1.15m

16
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1 3 103.06m to 103.82m 0.76m 0.79m
1 4 126.57m to 127.15m 0.5&l 0.6Cm

15 158.19m to 159.98& 1.79m. 1.98m
16 174.34m to 175.66m 1.32m 1.6&U
17 188.301~ to 188.93m 0.63m 1.24m

Iogs Rm: Gamma, Density, Caliper by Utah Mines Ltd.'I

Dian+d drill hole WCC 81-6, on C.L. 4112, was located  on the
fringe of ar,al~$ne  meadow. ?he few trees cleared to make a useable
area were bucked.into  four foot  lengths. All equipment was flown in
by JSorthern.Kmmtain's  Bell 205 helicopter. Crew changes  were flown
by Fctortech's  Bell 206 heliccpter.  upon cqnpletion of drilling, all
eq@nent and garbage was remxed froan the site.

Diamond drill tile WCC 81-6 penetrated the Bickford Formation,
below 3.66 metres of overburden. ?he sediments intersected consisted
of sandstones, siltstones, mudstones, and coals. Bedding angles,.
measured fran a vertical axe axis, ranged from,  79O to:85'. Howaver,
the lower 25 metres,, with angles fran'44'  to 60' to core axis,
indicates folding. The fold had been anticipated frcm  surface
mapping.

A total. of 17 coal samples were removed from  the axe for
analyses. Skams  ranged .in thickness frcm 0.03  metres to 1.98
metre.5. The range in analyses is shown in the.following table..

AIRDW@SIS

%HzO 0.92 to 1.77
2.10 to 23.84

%S 0.63 to 1.,96
%Vol 22.07 to.30.19
%F.C. 51.22 to 70.60
E.1. 1 IA094

l/2
to to 14544

81/2

’

_  M.M. FREE

%VOl. 25.42 to,,32.70
%F.C. 67.30 to 74.58
Eim 14880  to 15139

Rank - High-Volatile A to
Medium-Volatile Bituminous

17



'D.D.H. W.C.C. 81-7

0

Iccation: 1.1 kilometres southsouthwest of WCC 78-2
NMhanney Co-ordinates: 42,615ui N x 33,94Qa  E
COXL  Licence No. 4121

Elevation: 1255 metres

Orientation: Verticle

Date Collared: 16 &gust  198i

Date Con@eted:  20 August 1981

Overburden Depth: 2.13 metres

Plugged - yes, cemented

Ckeing Depth: 213 metres Qsing Size: SW-114.3mm
recovered

Finel  Depth: 224.50 metres

Formations Kncountered: cm to 2.13m  Overburden
2.13m  to 224.5&n  Bickford Formation

Bre DescripticnByz  K. Foellmar and P.S. Cowley

ccal.  seams SaIrpled:

SenpleNo. Interval , .

1 9.87m to 10.65m
2 58.171~  to 59.03m
3 .' 77.35m to 78.35m
4 95.2&l ii0 95.7&l
5 98.8Gm td 99.69m
6 108.57m to 109.3Gm
7 ll6.79m to ll7.39m
8 139.23m to 140.02m
9 174.58m to 175.18m

10 182.56a-i  to 183.8Om
11 _ 193.42.m to 194.17m
12 205.OQn to 205.60~
13 209.35m  to 210.45m

Icgs Kun: Gamma,  Density, Caliper

* '
Thickiiess

Clxe Density Log

0.63m 0.78m
0.64m 0.86m
0.89m 1.0&l
0.38m 0.5ckn
0.7lm 0.79m
0.54nl 0.73m
0.56m 0.6Om
0.89~1 0.79m .
0.34lIl 0.6Cm
1.19aT  1.3Gm(O.2Om split)
0.56m 0.75m
0.3cm 0.6Cin
0.66m l.lC%l

0
18



0

B. -

An-area  approximately 50 metres x 75 metres was cleared for:WcC
81-7;  Ali trees ware bucked into four  'foot  'lengths or less.

Northern Nountain Helicopters'supplied  a Bell 265 helicopter for the
_ initial equi@ent  move: Rotorteck Helicopters provide  a Sell  206

helicopter for crew changes and the final .removal of equipment. Al.1
garbage,-  removed frcan the drillsite.

The Bickford  Formation was. penetrated below 2.13 .metres  of
overburden.. The r-c& types encountered were sandstone, siltstone,
mudstone, coal and mitir -conglomerate.
78"to 88' frcm  vertical core axis.

Bedding angles ranged  from

Thirteen samples' were taken fran the core and'analysed. Seams
ranged in thickness from 0.02 metres to 1.19 metres. 'The  following .
table illustrates analytical variations in the s- analysed.

AIRDIXRASIS M.M. FRES

%%9 1.06 to 1.64 w0i. 23.26 to 28.34
%A&i 1.74 to 26.58 %F.C. 71:66 to 74.74
%S 0.58 to 1.10 BTU 15188 to 15582
%Vol 20.75 to 26.89 Rank Medium Volatile Bituminous
%F.C. 51.46 to 71.50
BTU 10881 to 15045
ES1 6 l/2 to 8

. ’
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COALSEAM0X7REIATICN

Attempts have been made to correlate coal seams .of the Bickford
Formation on the West &rbcn  Creek Property despite considerable
complications such as widespread drill holes, structural variability
across. the property and variable physical, chemical and gebphys.ical
drill hoie data. Structure is variable across the West Carbon Creek
Props&y. With limited exposure between drill holes, general
stratigrafiic  positioning of each hole beComes, questionable. ori
other Utah Mines' properties in the vicinity, when stratigraphic
pxitioning.of  drill hales 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.- be expected to be variable. A reliable
marker horizon has not been established within the Bickford .+txmation
where drilling has been restricted to West Carbon Creek. Beds  of
shell fragments have been recorded in WCC 80-4  but marine  or
non-marine, it is common to have shell fragments in isolated pcds
(Howard and Reineck,  1981). The result of these correlation problems
is a very tentative correlation until closer spaced drilling is
performed.

Dianrxd drill holes WCC 78-2.a1-d WCC 81-7 have been correlated
together as the lower Bickford Formation. ,Diamond  drill holes WCC
80-3, WCC 804 and WCC 80-5 have been correlated as the middle
Bickford Formation. Diamond drill holes WCC' 78-l and WC? 8l-6  were
correlated as upper Bickford Formation (see Figure 7, map folder).
There does not appear to be overlap between the three groplps.
Tonnage calculations have not been performed because coal seam
continuity is unknown.
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CC%JCLUSIONS  AND PEa%TDJDA~IONS

The objective of the 1981 exploration prcg?+n 'was to provide
further information on the extent, metallurgical quality and
continuity of coal seams on the West Carbon Creek Property. lwo
diamond drill holes totalling  432 metres .were spudded in the
coal-bearing Bickford Formation:

Ihe mrthwest  portion of the property appears to be .the only
'structurally favcurable area with 'high guality economically
recoverable coal seams. !ib date a total of 1422 metres of drilling
fran seven diamond drill holes have outlined an area approximately
ten square-kilometres of flat lying to gently dipping coal measures
in the oore  .of a syncline., The area is aovered  by nine, of the
twenty-three coal licences making up the:West Carbon Creek Propsrty.
Away from this area, sediments are severely folded and faulted&  .It
is recommeriled  that an extensive mapping program be conducted in 1982.
so that the suhstsintial number of coal licences covering severely
deformed sediments be reconsidered for termination.

The s-d objective of the proposed 1982 mapping prcgram will
be to verify the stratigraphy on the West Carbon Creek Property.
There is a discrepancy between interpretations presented by the
deological Survey of Canada ti the 1981 Feport  of Exploration
Activities on the West Carbon Creek Property. Extensive napping will
put this question to rest.

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
~~g;gr;~cal  arA structural considerations. The -limited  information

batween widely spaced drill holes and structural
variability across the property made estimation difficult and
unreliable; It will be -the third objective of the proposed 1982
napping program to concentrate between drill holes to obtain as much
structural information as possible to aid in the.correlation.

Cbrrelatim  of the drill hole data shows numsrous coal,  seams
greater than 1.0 metres thick throughout the Bickford section on the
West Carti  Creek Property. There is no overlap between three
groupings of drill holes. Overlap is so poor that seams  are rarely
penetrated twice. In effect, the present drilling pattern has only
tested the Bickford Formation ard~inccmpletely  at that. c&J seam
continuity is irxletermineable so tonnage calculations are 'not
performed. It is; therefore; recamnerded for the 1982 exploration
prcgram to cordluct  infill  drilling to aid in correlation and tonnage
estimates as opposed to peripheral drilling to further outline the
structurally favcurable area.
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0 HOirE*
A r e a

C_OR_EDESCRIPTI~N-,

WCC-DDH-81-6 From 0 To 7.60
West Carbon Creek BY K. Foellmer

FROM TO D E S C R I P T I O N

A 27 A K’7

1 abundant calcite.strinbers , carbonaceous plant debris

I 1) pyrite; fracture at about 4.39m angling at 60" to

0

0

medium grey; sandstone.- fine (rrained, salt and
pepper; convoluted beddinq, coaly streaks near

I upper contact surrounded by calcite, minor worm
burrows, carbonaceous plant debris, scourin?,

I calcareous cement, ripple marks.
7.18 7.52 Mudstone - dark gre:y  to black, silty near upper

I contact, minor pyrite, minor coaly -streaks,.shell
molds - Bivalvia, calcareous cement:

7.52 7.60 COAL'0.08m;  black, hiqhlv  sheared, broken, bricht,



F r o m  7..60 To ,n 43o ., HOLE* wcc-&~81-6

‘FROM TO DESCRIPTION

:

-0

e

0

I

salt and pepper, fine grained; siltstone, - medium
I



HOLE+ WCC-DDH-Sl- 6 From 1o*y2 T o 17.40.
A

FROM

.z
I

”

12.26 11 1 2 . 4 6

”

1 2 . 5 8 1 3 . 7 9
I I

I

1 3 . 7 9 1 5 . 2 7

DESCRIPTION
grey; mudstone  - dark grey; decreasing amount of

imudstone towards base, minor convoluted bedding,
scouring, load structures, sltip structures, carbon-
,aceous  plant debris, minor coaly streaks.,
Siltstone - medium grey; minar carbonaceous plant
debris, possible.minor  shell fragments, calcareous
cement.
Siltstone - minor fine grained sandstone lamin,ae near
base, medium grey to medium dark grey;  increased
mud content towards-base, shell-molds, calcite
replacement of shell, shell fragments, minor carbon-
aceous olantdebrrd, calcareous cement.
Mudstone  - dark grev..to black.;  minor carbonaceous
plant debrfs;minor  burrows, coalv.streaks near base.
COAL 0.20m;  core loss of O.l6m;  black, sheared,
predominantly clarodurain, poorly cleated.
Coaly mudstone : black; abundant coaly streaks,
.fractured  ', pyrrte  on fracture surfaces; carbonaceous
plant debris, pyrite on carbonaceous plant debris.
Siltstone - minor fine grained  sandstone laminae;
medium grey; core loss of 0.20m, fracture at 12.88
and angles at 14o to core axis; and fracture at 13.09m

.angling at 30" to core axis: carbonaceous plant
debris, .calcite  on carbonaceous plant debris, carbon-
aceous plant debris more abundant towards base,
calcareous cement, minor worm burrows.
Siltstone'- medium grey; minor fine grained sandstone
near base; fracture at 14.61 angling at 29" to core
axis; partial vertical fracture at 15.00m, coaly
streaks in centre of section, carbonaceous plant
,debris,  minor worm burrows, calcareous cement.
Sandstone - siltstone.interbedded  and interlaminated;
sandstone -.salt  and pepper, fine grained  to medium
arained. cross laminated: siltstone - medium arev.
slightly muddy in places; cross bedding, planer
laminated, ripple mar.ks,  minor convoluted laminae,
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0

HOLE+ WCC-DDH-81-6 F r o m  1 7 . 4 0 T o  215.17



HOLE+ WCC-DDH-81-6 From 2 6 . 1 7
-

T O 2 9 . 0 3

fractures at 23.07 angling at 68" to core axis; ,23.llm
angles at 79 LJ to core axis; 23.lm, angles at 84",to
core axis;, 23.18,  angles at 87O to core axis: at 23.66
angles'at 76 u to core axis; at 24.10m,  'angles -at 70 0

to core axis; 'calcite on fracture surfaces: calcite 11
II r brecciated sone from 24.19 to 24.25; calcareouscementr brecciated sone from 24.19 to 24.25; calcareouscement

minor worm burrows; possible shell fragments!minor worm burrows; possible shell fragments!
26.1726.17 26.7026.70 Siltstone -Siltstone - medium grey, minor fine grained  sandstonemedium grey, minor fine grained  sandstone

laminae;laminae; scouring;scourins: carbonaceous 'plant debris;carbonaceous 'slant debris:
26,70 27.04, Mudstone  - black; shell fragments; pyrite replacement

of,shell  fragments; shell molds - Bivalvia; minor
carbonaceous plant'debris; fracture at 26.94m and x--

0

0 angles at 12 .to core axis.
27.04 27.40 Muddy siltstone - medium dark grey;  shell moSds';

minor carbonaceous plant debris; minor calcite on
plant debris..?

27.40 11 27.50 1 Mudstone  - dark greyi'broken,  minor carbonaceo.us
plant debris, calcite on slickenside surface.

27.50 28;21 Siltstone - medium grey to medium dark grey; grada-
_’ tional from mudstone  at upper contact: fracture at

I -. 28.07, angles at6S0 to core axis; calcite on fracture
surface; minor clacite stringers around fracture

I surface; plant'rootlets; carbonaceous plant debris;
coaly  streaks; calcareous cement.

28..21. 28.64 Sandy siltstone -'medium light grey; fractures at
28.41 and angle at 55O to core axis; at 28.59m angle
at 3S" to core axis: calcareous cement.

28.64 j 29.03 Sandstone - siltstone interlaminated;.&andstone  -

II salt and pepper, fine grained, cross laminated;

0. siltstone i medium grey; minor worm burrows, verticall,

I fractured throughout section, ripple marks, calcite
on fracture, minor pyrite  on fracture surface; beddincr

1 'angles at 80°. to core axis: scouring: load structures

s I



HOLE? WCC-DDH-81-6 From 29.03 -r. 34.26

0
F R O M

29.03 30.31

DESCRIPTION

calcareous 'cement.
Siltstone - m&dium.grey, minor sandstone laminated in
c'entre of section, slightly muddy near base; vertical11
fractured in upper half of kection; calcite on frac-
ture surface; fracture at 29.98, and angles at 30" to
core axis; minor doaly streaks iri lower half of
section; minor.carbonbceous  plant debris; calcareous
cement.
eddy sil+tone - medium dark grey; increased mtid
content tdwa&s  basei'partial  vertical fracture
towards lower se&ion,; coaly streaks: shell fragments:
py?ite  replacement of shell fragments; calcite
surrounding coaly streaks; 'carbonaceous plant debris.

- medium grey, .slightl$'mtiddy  near base';Siltstone
'minor carbdnaceous  plant debris; coal+ streaks;
pyrite and calcite on coaly streaks; calcdreous.cement
calcite stringers from 31.42 to 31.46m.
Silty &&tone  - dark grey to brown; abundant coaly
streaks; abundant carbonaceous plant debris; slicken-
sides,at'32.08  angles‘at  820 to cor'e axis; at 32.'05
angles $t 87O tq core axis; calcite on slickenside
surface; calcareous cement.
Sandstofie  - salt and pepper, medium grained  to fine.
grained; fine grained, medium gre!y  from 32.35,to 32.39
minor carbonaceous mu&tone laminated; scouring:
ripple marks; plan& laminae; bedding angles at 840

to core axis; carbonaceous plant debyis;.  minor coaly
streaks; calcareous cement.
Siitstone  with minbr  sandstone laminae; siltstone -
medium grey; scotiring;‘minor  load casts: carbonaceous
debris; shell fragments: calcite on plant debris;
bedding angles at 85O to core axis; calcareous cement;
worm burrows.
Sandstone - siltstone interlaminated; .sandstone  - salt
and pepper, fine grained; siltstone - medium grey;
worm burrows; mrnor  calcite stringers: minor carbon-
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‘0

HOLE+ WCC-DDE-81-6 From 34.26 To  . 38.12

FROM TO D E S C R I P T I O N  .
i

a c e o u sQ
scouring; olanar and cross laminated; -bedding angles

.. at 8SU to core axis: calcareous cement.
34.26 .34.57 Mudst,one  - dark grey to brown; slightly silty;

abundant carbonaceous oiant debris: minor pvrite;
possible minor shell fragments.
COAL 0.89m BLACK; core ioss 0.28m;  broken and sheared
near upper and lower contacts: bright laminae; about
10% vitrain; 90%' clardurain; minor fusain; poorlv

11 -cleated: recoverv: lower contact distinct angle at

II 74o to core axis; upper‘contact distinct angle' at
1 83: to core axis: sample 2.

35.46, I/ 35.72 1Muddy siltstone - dark qrev; abundant carbonaceous
1 oiant debris with calcite on debris: minor coalv

streaks; minor pyrite.
.COAL 0.19m BLACK; highly broken; core loss 10 cm;

1 calcite on sheared surfaces; unable to determine
11 comuosition  due to'shearina.

Mudstone  - dark grey; carbonaceous plant debris;
minor coaly streaks; slickensidesat 35.92m angles

,I at 8dw to core axis: calcareous cement.
35.99 ' 11 36.63 1 Sandstone - siltstone interlaminated and interbedded;

B sandstone - salt and pepper, -fine qrained to medium
1 srained; siltstone - medium crrev: sandstone more

.predominant  near upper contact; planar laminae;
mind?  convoluted bedding; slump. structures; load
structures: minor coalv streaks surounded  by calcite;

1 carbonaceous slant debr.is:  worm burrows, calcareous

0 cement.
36.63 37.42 Silty mudstone  - medium dark grey; higher mu.d content

B in centre of section; minor slickensides; abundant

A

carbonaceous plant debris;.coaly  streaks; calcite on
coaly streaks: abundant-calcite stringers from 36.92

\-I B to 37.02m;  calcareous.cement.
37.42 1. 38.12 Sandstone - salt and pepper, medium grained; minor

B siltstone laminated near upper contact; minor carbon-



H O L E + WCC-DDH-81-6 Frony  38.1;T o  

38.12
angles at:84" to core axis.

38.41. Mudstone‘- dark grey;  fractured a'nd  broken from 38,.24
to 38.34m;  minorcarbonaceous plant debris: small
shell molds; minor worm burrows inupper  half of

! section; pyrite replacement of shell 'debris:. calcar-
eous cement.

38.41 38.96. Siltstone - medium grey, slightly sandy in places;
minor worm burrows; coaly streaks; abundant carbon-
aceous.plant debris: calcite on carbonaceous debris;

i,
minor shell fragments near upper contact; calcareous
c e m e n t .

38.96 11 39.87 / Siitstone  - sandstone interbedded; siltstone - medium

+

'grey to medium dark grey, predominant; sandstone -
salt and pepper to light medjum'grey; fine grained;
scouring;, load structures;-minor convoluted bedding;
carbonaceous plant-debris; uvrite  and.calcite  on
plant-debris; minorworm burrows; calcareous cement;
vertical fracture from 38.96 to 39.52m;  fracture at.
39.52m angles at 83o to core axis; calcite on fracture
surfaces.'

3 9 . 8 7 4Oi68 Sandstone - salt and pepper, medium grained, minor

% siltstone laminated; siltstone bed from 40.31m to
40.35m; fracture at 39.89m angles at 65o to core

II . I axis, 39.94m  anqles at 74" to core axis: abundant
slump structures in lower half of section; scouring;

_ load structures;calcite on fractures; minor carbon-
aceous plant debris; minor coaly streaks; calcareous

40.68 41.10 Siltstone -.medium  dark grey to dark grey;  muddy in
cement; plant rootlet.

cen'tre o,f section; slicke
86o to C/A, and @ BO.Slm',ansling  at'6p"

@ 40.96 angling  at 69O to C/A and @ 4l;O2m  ancl.Tnq

,nsides at 40174 angling at
to C/P. and



HOLE=+ WCC-DDH-81-6. From 4 1 . 1 0 T o  ~ 5 . 3 2
:

FROM'
-

41.10 41;90

44.56

0

45.12

!
45.12

45.32

DESCRIPTION
‘.

on fracture surfaces, minor calcite strinqers .
throughout, minor coalv streaks, minor carbonaceous
plant debris,calcite cement; possible.shell  fraq-

Sandstone, salt &pepper, fine qrained to medium
.grained,  "increas.ing  grain sise..to-base;minor
siltstone lam. near upper contact, ripple marks,
X-bedding, scouring, minor worm burrows, calcite
stringers, fracture zone fxom 41.41 to 41.49m,
slickensides  @. 41.24 anqling @ 70° to C/A
angling @ 41.31, angling,. @ 84O C/A angling
@ 41.49m  with angling @ 88' to C/A:~partial
vertical  fracture from 41.58 to 41.75m with calcite
fracture surfaces,minor carbonaceous plant debris,
calcareous cement, bed'ding angling @ 81° to C/A
Muddy Siltstone, medium dark grey to dark qrev,
fractures @ 41.9dm anq'ling @ 70° to C/A anqlinq
@ 41.96 angling @ 62O to C/A and @ 42.18m anqlinq
@ 80' to C/A.',.coaly  streaks: calcite on fracture
surfaces, carbonaceous plant debris, calcite
surrounding coaly streaks;calcareous cement
Sandstone, salt & pepper, fine grained  - medium
grajned, carbonaceous mudstone  lams @ 43.37m to
43.65m; siltstone bedding @. 42.44 to 42.47m;
ripple marks, X-beddinq, scourinq, minor -load
structure, fractured.through  upper-l/2  of section
Dredominately  ,vertidal  fractures ie (a 43.31m
angling @ 19O to C/A> 9 44.00 anqlinq
@ 69O to C/A;  calcite on slickenside..surfaces,
calcareous cement, minor carbonaceous slant debris,
minor worm burrows in upper 1/2'of section
Siltstone, medium dark grev,  minor fine qrained
sandstone lams. vertically fractured throuchout,
carbonaceous plant debris, calcareous cement:
shell molds'
Eludstone, dark.'grey  to black, shell molds bi valvia,
shall fragments, fractured vertidallv  through section:
calcareous cement 2



HOLE"WCC-DDH-81-6 F r o m  4 4 . 2 1 T o  49.23

c--i



HOLE+ DDI-i-WCC  8 l- 6 From 4 9 . 2 3 T o  5 1 . 6 8

FROM TO

,49.83

49.83 5 0 . 0 6

50.06

50.11

5 0 . 2 4

5 0 . 3 4

‘DESCRIPTION

contact/ upper contact distinct angLe @ 78O to C/A
lower 'contact gr.%dational  SAMPLE 4

Siltstone medium g&y; slightly muddy near,upper
contact, coaly streaks near upper contact,
carbonaceous plant debris; minor fine grained
sandstone lams near base
'Sandstone , Siltstone, interbedded, sandstone salt
h pepper medium grained; siltstone medium grey,
worm burrows; coaly streaks, minor carbonaceous
plant debris, bedding angle @ 84' to C/A;,..
Sandstone.has  calcareous cement
Muddy siltstbne med.ium d&k grey; abundant coaly

5 0 . 5 4 51.40

- 0

.51.40,I 5 1 . 6 8

location,40% vitrain 60% claro durain
Coaly mudstone  black, abundant coaly streaks,
abundant carbonaceous plant debris
~ Siltstone; Sandstone interbedded, siltstone medium
igrey,  predominant; sandstone salt'& pepper to
medium light grey fine grained, mudstone  bedding
@ 51.03 to 51.OSm; scouring, load structures;
Hinor  convoluted beddina, minor worm burrows,
coaly streaks, carbonaceous plant debris, calcite
durroun&ng  coaly streaks, .fracture r? 50.67m,
Angled at 15O to C/A, calcite'cement, coaly chips
in centre of section
Coaly mudstone, dark grev brown - black, abundant
coaly streaks, carbonaceous plant debris with calcite.

Ijon  debris, slickensides 51.48m amled  @ 75o to C/A



- ,o
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HOLE+ WCC~DBE  81-6 From 51.68 T O 56.3‘l

FROM TO D~ESCR!RT.I’ON

- 0.12m - coreloss * O.OSni

I black; highly broken and sheared
bright banded 'L 10% vitrain G 90% claro-durain



HOLE! WC&DDH-81-6 From  5 6 . 3 4 T o  6 2 . 8 8

0,

I

0

:

0 .



‘+H,OLE WCC-DDH-81-6 From 62.8C To -

0
F R O M TO .DES’CRIPTION.

cement
63.17 63.27 Coaly mudstone, black

0

minor carbonaceous plant debris, minor worm burrows
near upper contract, coaly streaks near base, minor
calcareous cement

65.13 65.74 COAL - 0.61m CORE LOSS 0.05m
black, muddy in centre of section, -mu.dstone split
from 65.49m to 65.53m,  bright banded, sheared and
difficult to determine composition due to shearing
* 3% fusain,‘ % 10% vitrain, Q, 87% claro durain
RECOVERY 72%
SAMl?LE # 5

65.75 66.06 Coaly Mudstone - dark brovin to black

.o Abundant coaly streaks,.abundant carbonaceous
plant debris, slickensides

66.06 69.80 Sandstone, Mudstone, interbed  in upper half of
section, interlam  in lower half/minor siltstone lam.

I, u



A

H O L E + WCC-DDH-81-6 F r o m  6 9 . 8 0 To 7 2 . 2 1

v
.

0

0

FROM T O D E S C R I P T I O N



HOLE+ WCC-DDH-81-6 F r o m  7 2 . 2 1 T o  75;50

0 . .

0

E

0 7 5 . 2 9 75.50 Mudstone  - black to dark qre<Tl;
- Minor slicken  sides, calcite in slicken sides,
Carbonac'eous . -2; plant de&is, coalv  streaks,
slicken sides @ 75.32m  anqle to @ 79 degrees  to
Core Axis.

I



HOLE+ WC-DDH-81-6 From 75.50 To 7 9 . 0 5

.FROM

7 5 . 5 0

75.81



HOLE+ WCC-DDH-81-6 F r o m  7 9 . 0 5 T o 86.87

0
FROM T O DESCRIPTION

olant debris, minor coalv
streaks, .calpareous  cement.
Muddy Siltstone.- medium grey.
- Mudstone  bed from 78.22 to 79.24, Fine grained.

# Sandstone bed from 79.78 to 79;S2m .from 81.41 to
81.44m,  coal bed.@ 79.31m,.minor  worm burrows, carb-
onaceous plant debris
- Sandstone beds have minor calc$te cement.

81.36 84.89 Sandstone - Siltstone - Mudstone, ,interbedded,
interlaminated.
Sandstone - 'Salt & Pepper, Medium grained, fine grain
near base. X-lam.
Siltstone - Medium grey.
Mudstone - Dark Grey increased towards base.
- Minor convoluted bedding, planar lam., minor worm
burrows, ripple marks, minor scouring & lead strut-
tures, bedding angled @ 82Ot'o core axis, minor cross
bed, slicken sides @ 83.84m & angled 6 84'to C/A,
@ 84.01 angled at 80' to core axis; calcite on slicke
side surfaces, carbonaceous r&-h d e b r i s ,

Sandstone has calcareous cement.
.Silty Mudstone - Decreased silt content, minor
fine arained sandstone laminated nears  uooer contact.



’ +HOLE WCC-DDH-81-6 Frixn 86.87 To 9 0 . 0 4

A

0 I

0



HOLE+ WCC-DDH-81-6 From 9 0 . 0 4 T o 9 4 . 1 0

0
FROM T O DESCRlPTldN

- coaly streaks, carbaneous  plant debris, calcite on
coal. -_

0

- Black; sapropelic from 93.6&m to 93.78m,  conchoidal
humic coal from 93.78 to 94.10m - contains abundant
calcite strinsers thouqhout, minor nvrite, sheared
large fine qrained  Standstone clast in section.
- Difficult to determine composition due to shearinq,
nredom claro-durain

II 1 RRCOVERY 53% SA_MPLE a.11



‘.

H O L E + WCC-DDH-81-6 From 94.10 TO 101.85

nw
FROM

96.29

96.72

0
97.63

100.26

100.53

.O '101.37

‘TO DESCRIPTION

calcareous cement; bedding angled r? 80° to core axis
100.53 Coal - 0.27m '- Black;cleated

i muddy near base, bright banded, fractured
s 30% vitrain, % 1%. fusain, Q 69% claro-durain

I
lb1.37 Coaly.Mudstone - dark grev.to,Black

- - Coaly streaks, carb.  plant debris, calcite on carb.
debris, coal bands @ 97.9?m, @ 98.08m,  @  98.48m

- Minor slickensides
101.85 Coal - 0.48m - Black

- Bright & Dark banded; poorly cleated
Q 10% fusain, ~5% vitrain, $ 85% claro-durain.
7 Indistinct upper & lower contacts;
RECOVERY 42% SAMPLE #i2

B



HOLE+ WCC-DDH-81-6 From 1 0 1 . 8 5 l-o  106.06

DESCRIPTION

Coaly Mudstone  : Black less than O.Olm at lower
contact; abundant coaly streaks, abundant carb.  plant
debris.' '.
- Minor calcite on plant debris.
Siltstone - Medium grey,  Mud contentto base, coaiy
streaks, abundant carb plant debris, calcareous'cement
Mudstone  - Black, Slightiy carbonaceous.
- coaly streaks, carb.  plant debris.
Coal - 0.12m. - Black
,i Cleated, bright banded; V90% vitrain % 10% claro-
d u r a i n

Mudstone, dark grev brown, sandv in center of section
- coaly'btreaks,. abundant carbonaceous plant debris
minor fine.grained, Sandstone lenses, minorcaicite,
minor  slicken sides, coal band @ 103.Olm
COAL - 0.76m black
bright banded, cleated in places
Q 3% fusain 1~ 15% vitrain Q 82% claro durain
'upper contact indistinct, lower contact distinct ,
angled @, 8S" to. C/A
RECOVERY 96% ,'
SAMPLE #13
Sandy Siltstone, dark grey
abundant coaly streaks, carbonaceous plant debris,
Sandstone, mudstone  interbedded'
Sandstone, salt h 'pepper, medium grained, predominant
mudstone, dark grey to black, slightly carbonaceous
and sandy iii places
worm burrows,' scouring, load structures-, minor coalv
streaks, slickensides along bedding plaines, minor
calcite stringers, bedding angled ? 80° to C/A,
C O A L  - O.lOm
black, cleated, bright, Q, 50% vitrain, 50% claro
durain
Coaly Mudstone,  'dark brown to black



HOLE+ WCC-DDH-81-6 '. From 106.06 T o  113.42

0

plant debris, minor coal:: streaks



HOLE+ WC-DDH-81-6 F r o m  1 1 3 . 4 2 T o  1 1 8 . 5 8

0’
FROM TO D E S C R I P T I O N  :,

0

-

0.



HOLE* WCC-.bDH-81-6 F r o m  -118.58. T o  1 2 9 . 5 5

0 .’-

0 S

0



HOLE* WCC-DDH-81-6 F r o m  129.55
0 _, .,.'

To 137.07

.

-‘O ,

0



o HOLE+WC-DDH-81-! From137.07  To

F R O M

0:

I

A



HOLE+ W C C - 8 1 - 6 F r o m  1 4 3 . 6 3  :Tol48.72

0

mud rip up clasts near base
1 4 7 . 9 5 1 4 8 . 7 2 Muddy Siltstone  with minor  sandstone lams.

and lenses, Siltstone,  .medium:to  dark grey,

0 Sandstone saJ&t and pepper fine grained
load structzq?~,  worm burrows, carbonaceous,plant
.debris, muci content toward base = silty mudstone
calcite'disseminations on fracture surfaces.



HOLE*
f-c

T>7CC-81-6 F r o m  ,148.72 T o  1 5 i . 7 6 ’

0

,..&arbonaceous  .plant debris, calcite  cement, convoluted/
bedding

151.96 153.16 Siltstone sliqhtly  muddy medium to dark grey



HOL.E’# V7CC'81-6 From 154.76 To160.92

0,

0

I coaly streaks toward base, abundant  carbonaceous
plant  d e b r i s

160.32 160.52 Siltstone, medium dark qrey,  abundant carbonaceous

0
I debris (plant minor sandStone  lenses in base)

160.52 160.92, Sandstone, Mudstone  interiam. Sandstone fine
I qrained,, mudstone  medium dar'k qrev laminated

load structures, bioturbation,calcite strinqers,
: ._. I minor carbonaceous plant debris.._~.

. . . .'



HOLE+ W C C - 8 1 - 6 _ F r o m  1 6 0 . 9 2 io 1 7 0 . 8 1

0



HOLE+ .WCC-81-G From 170.81 To l.75.66

0



-

HOLE+ WCC-81-6 F r o m  1 7 5 . 6 6 To 1 8 3 . 5 3

0
F R O M T O DESCRIPTION

175.66 .I 175.9;
I

li.6.27 1 1 7 6 . 3 2

0

Silty Mudstone. iludstone  interbed-interlam;
silty mudstone.'mediumdark  'grey, mudstone  dark
grey, abun'dant  carbonaceous plant debris
minor coaly streaks
Carbonaceous mudstone, b-lack, abundant coaly
streaks, abundant 'carbonaceous plant debris
COAL - 0.27m Black, highly broken, 1Ocm core loss
% 35% vitrain, -65% claro-.durain,  highly fractured
Mudstone, dark grey; abundant coaly streaks,
abundant carbonaceous plant debris
Siltstone, Sandstone, IJudstone,  interbed-intermix,
sXtstone.:medium  grey to dark grey, sandstone
medium grey fine grained, mudstone  dark grey,
.a@pears  in lower section only, sandstone beds
highly;bio-turated,' coaly streaks @ 177.15m
to 177,17m, abundant.&.cite  stringers. from 178.39
to 17~8.61, slickensides @ 177'.9,5m  angled @ 65o
to C/A angled @ 177,.8&m angled @ 62O to C/A,
carbonaceous plant debris with calcite on.
debris surface. ..
Siltstone, Mudstone, Siltstone interlam., sandstone
salt s1 pepper;mediun"grained,  mudstone  dark grey,

~siltstone  medium grey, convoluted bedding, worm
burrows, ripple marks, bedding angled @ 60° to C/A.,
minor slickensides with calcite on surfaces,
minor plant' debris
Siltstone medium grey,.minor  plant 'debris, calcite
stringers,
Sandstone, siltstone intermixed, sandstone
medium grained  salt & pepper, siltstone medium
dark grey, beds highly convoluted and bioturbated,
calcite stringers, carbonaceous plant debris,

minor slickensides, fracture @ top of unit
(180.91m)  angled @ 80° to C/A< carbonaceous
laminations throughout
Siltstone, mudstone, siltstone medium grey,grading
to mudstone  dark grey coaly streaks @ base of unit,
very minor carbonaceous plant debris, shell molds -



H O L E + WCC-al-6 F r o m  1 8 1 . 5 3 T o  1 8 8 . 3 3

0 .’
F R O M TO

I
DESCRI  PT.ION

1

186.32~~'i86.52

186.5211 187.76~

187.94 11 188.01

1 8 8 . 2 3 '188; /

bivalvia, carbonaceous mudstone  @ base
COAL - 0.39m,  SLACK, iOcm core loss no sample
highly broken -' muddy sections throughout
Mudstone  dark.grey,  carbonaceous, coaly streaks
slickenside !! 183.96 angled @ 59O to C/A
Siltstone medium grev,  fracture @ 184.09m'
angled @ 55O to.C/A  and @ 184.7im  angled
@ 65O to C/i
Sandstone, Siltstone interbedded, sandstone, fine
grained'salt & pepper, Siltstone medium grey
bedding angled @ 504 to C/A., load structures,
paralled  lams; fracture @ 185.06m  angled @ 54O

to C/A.,
Sandstone, very fine grained  to fine grained .medium
grey to salt & pepper, convoluted bedding, vertical
fracture from.185.43 to 185:61m, minor carbonaceous
plant debris, calcareous cement
Sandstone, Siltstone intermixed, sandstone fine
grained  salt & pepper, siltstone medium grey,
sandstone 'is X-lam.; load structure, worm burrows
Siltstone, mud.stone; Siltstone medium grey,  mudstone
dark grey, siitstone  grading to mudstone, mudstone
contains coaly streaks, minor carbonaceous plant
debris
COAL - 0.18m BLACK,.fractured,  8cm core loss
bright banded, poorly to non cleated, ~.25% vitrain
75% claro durain minor fusain
Mudstone  black', abundant carbonaceous plant debris,
fractured.coaly  streaks
COAL 0'.22m  Black highly broken.and sheared, poorly
cleated, mudstone  sections throughout
core loss 0.15m
Carbonaceous mudstone, black: abundant coaly streaks,
abundant plant debris, recovery
COAL - 0.63m black, abundant fracturing, bright
banded, minor mud -ienses near base, Q 10% vitrain
90% claro durain, minor fusain SAMPLE 17 :



HOLE’ WCC-81-6 F r o m  188.93 To  1 9 3 . 7 6

-0 FROM TO

.O

D E S C R I P T I O N

Siltstone -Sandstone; Siltstone medium grey grades
to fine grainedsandstone medium grey, 'carbonaceous'

: piant debris
Sandstone, medium grained to coarsly  grained, X-
lam, salt & 'pepper, minor carbonaceous plant debris
minor carbonaceous lams.
Siltstone medium-'grey,  minor sandstone lenses
throughout, slightly muddy, minor carbonaceous
plant debris
Sandstone', fine grained, salt & pepper to light grey
'fracture @ 190.48m  angled.@ 52O to C/A with calcite
on fracture surface, X-lam: nlant rootlets
'Siltstone, sandstone interbed, siltstone medium grey
sandstone fine'grained to medium grained, salt &
pepper, sandstone.beds  highly bioturbated, ripple
marks, load'and. flame  structures, carbonaceous
plant debris, minor abundant @ top fracture @ top
of unit 190.77 angled.@ 42O to C/A
Siltstone.medium  grey, minor shell molds, very minor
plant debris
Sandstone, medium grained, salt & pepper, minor

carbonaceous laminations throughout
Siltstone with minor sandstone lenses throughout,
Siltstone medium qrey, sandstone fine grained
salt & peuper,.verv  minor carbonaceous plant debris
Siltstone, Sandstone interbedded, siltstone medium
dark qrey, sandstone medium qrev,  fine grained,
ripple marks, worm burrows (minor); beddinq
anqled @ 54O to C/A
Siltstone medium qrev,  carbonaceous plant debris
with minor coalv  bits
Siltstone, sandstone interlam., siltstone medium
qrev, sandstone fine qrained'salt & pepper, ripple
marks; slump structure, carbonaceous dlant debris.
Muddy siltstone medium to dark qr&,  becomes muddier
towards base, minor carbonaceous plant debris
increasing to base -



0
HOLE* WCC-81-6 Froni  193  i 76 T o  2 0 1 . 4 9

F R O M TO DESCRIPT,ION

s

0



HOLE-+
i

WCC-81-6 From 201.49 To 206.04
.

:

0 I

I

I



CORE DESCRIPTION

HOLE’ DDH-WCC-81-7 F r o m  GJII TO 10.58m

Area West Carbon Creek B Y
Paul  Cowl&y

lower contact.

4.84 5.62 Sandstone - fine grained,  medium grey; carbonaceous lminae;

bedding angles  at 77" to core axis at 5.1Chn; sharp lower contiact

5.62 1 5.74 Mudstone  - dark grey; very carbonaceous: gradational lower

# cqntact.

5.74 6.54 Siltstone - medium CVXY: minor calcite at 5.831~. lcm x lcm:

0

I 1 grey; minor x&m burrows; sharp lower contact; bedding angles

. I 1 at 85" to core axis.
7.75 I a.44 1 Siltstone - medium cyrey; rare plant fossils;.moderately'sharp

I lower contact.

8.44 9.42 Sandstone - siltstone interbedded and interlaminated; bedding

- angles at 82" to core axis.; sandstone - fine grained,  medium

grey;  well laminated; +.rallel and~cross..laminated;  siltstone -

medium grey; carbonaceous laminae;  gradational lower contact.

9.42 9 . 8 5 .Muddy siltstone; dark grey; medium sharp lower contact.

9.85 10.58 :. Sandstone - 'siltstone interb&P+  tid interlaminated; sandstone .

fine qrained,  liehi  grey; bedding disturbed; siltstone - mediumI I
I qrey:  carbonac&x&.  laminae;  plant fossils; minor shearing on



0
H O L E ’  kc 8 1 - 7 From 10:58m T O 24.6cm



HOLE+ W C C  8 1 - 7 F r o m  24.6Om T o  3 1 . 7 3
,--.

2 6 . 4 8

throughout.
2 7 . 0 3 Mu&to&  A clark grey; very carbonaceous; calcite s1ickensides.a.t

'top with anqles  at 77O to core axis; slick&sides angle  at 45' to
core axis; very carbonaceous at base with thick coal streaks; coal

0 2 7 . 0 3

2 7 . 3 2

2 7 . 4 3

.on qraphic  loq 0.4Om.
2 7 . 3 2 Siltstone - medium qrev with-abundant plant fossils.
2 7 . 4 3 Mudstone - dark qrey: carbonaceous: minor coalv  sireaks.
2%.  7 5 , Siltstone - mediuni qrev: 'occasional plant fossils; calcite veinlettej

at 61° to core axis at 27.55111:  sandv  near base displavitiq disturbed ~
bedding; sharp lower contact; minor worm burrows at base. I

2 8 . 7 5 -28.99 'I -Sandstone  - fine grained,  light grey, cross laminated; calcite
I

veinlette at 77 to core axis,at  28.9&n;  sharp lower contact;

2 8 . 9 9

29.23

caFrbonaceous  laminae.
2 9 . 2 3 Sandstoix  - very fine grai&d,  medium gre$; disturbed bedding;

abundant plant fossils; minor coaiy streaks.
29.35 Mudstone - dark grey broken rock; abundant slickenside surfaces;

1 coaly  streaks.
29.35 11  29.44 1 Sandstone.- very fine grained, medium grey; sharp lower contact;

29.44
disturbed bedding.

31.33 Sandstone - fine grained to medium grained;  Cghb  grey; cross
laminated, parallel laminae; cross bedding; rare siltstone laminaes

1 at base of unit; gradational lower contact.
31.33 31.73 Siltstone - sandstone i&rlsminated; siltstone - medium grey;

sandstone - fine.grained,  light grey in lenses an$ beds; minor worm
burrowing; gradational lower contact; abundant plant fossils;
bedding angles at 84O to core axis at 31.40111.



H O L E + DDH-WCC-81-7 From 31.73 To 42.76.
I

FROM TO DESCRlPTldN

40 99
4 1 . 2 2 ’

how t o  mudstone.

41.77 COAL 0.23111,  black, blocky, 5% v&train,  trace fusain, 95% clarodurain

4 1 . 8 1 .Mbddy  siltstone - medium dark grey, increased mud content to base;

abundant 'carbonacequs  plant debris, coaly streaks; calcite on

coaly streaks; gradational lower contact.

41.81 -42.76 Mudstone - dark grey, 'slightly silty in places: calcite stringers

1 from 42.07 to 42.06111 angiing at 80" to core axis; slickensides

II I at 42.421~  analina  at 72O to ccre  axis: 42.45m anslins  at 71" to

core axis; calcite on slickensides; carbonaceous plant debris -



0

0

HOLE* WCC 81-7 From 42~76 TO 45.82

FROM TO DESCRIPTION

e

a t

contact, X-lam., load structures,.planar lam.



HOLE+ WCC-81-7’ Froni 4 5 . 8 2 T O 4 7 . 8 2
nv

FROM T O D E S C R I P T I O N

center of section, mud rip up clasts @ 46.55

@. 4 6 . 6 4 ,  carbonaceous p lant  debris, distinct

lower c o n t a c t

4 6 . 7 4 4 7 . 0 0 ~.Mudstone, dark grey to black, coaly @ base

- carbonaceous plant debris, tioaly  streaks, fractured

, in lower half'of section

4 7 . 0 0 4 7 . 2 1 Silty Mudstone'I\&ud  content'towards  base, dark grey-
1,



HOLE+ WCC-81-7 From 47.82. To 54.30

47.82 48.91 Siltstone --medium dark qrey

-'I\ mud content towards base, minor fine srained

sandstone lam.

- vertically fractured throughout  section, sandstone

has calcareous  cement, verv  minor carbonaceous plant

.

0



HOLE?  D D H - W C C - 8 1 - 7  ., From 54.30 To 60.83
Av

FROM DESCRIPTIONT O

54.30

Cont'd.

53.28

54.30

54.69

58.67
f-l

60.00

o " 6 0 . 2 5

54.69

58.67

59.15

59.79

60.00

60:25

66.83

- calcite stringers from 53.74m to 53.77

- minor carbonaceous plant.debris;  minor coaly

streaks

- vertidai  fracture iri ,low&  half of section

silty Sandstone - salt & pepper to medium grained,

fine grained

- carbonaceous plant debris, minor coaly streaks;

calcareous,cement  -'sharp lotier  c&tact

Sandstone, salt & pepper; medium grained - x-

bedding,.minor  fine grained sandstone beds

- coaly chips @ 50.22m,  coaly streaks; minor

sdickensides,

random u 77" ~T.=,s+s:  minor carbonaceous Dlant
debris

Mudstone, dark grey - brown to black - slishtly-

Silty near upper contact - coalv streaks: carbon-:

aceous plant debris

COAL - 0.64m core loss 0.04m - black - fractured;

Poorly cleated; brisht banded;

0- sme?ls;

- gradational lotier  contact angled @ 75O to..C/Ai
~- .
R E C O V E R Y  1 0 0 %

SAMPLE #2

Mudstone, dark greyto  brown - hard - carbonaceous

in places - coaly streaks, calcite stringers;

minor fine grained'  sandstone near base; calcareous

cement

e - 0.25ni  - black - cleated: bright banded

Indistinct upper contact; distinct lower contact

angled @ 85O to C/A

Q 20% fusain 'L 8% vitrain * 72% claro-durain

RECOVERY 100%

Siltstone - Medium grey - medium dark grey

- coal band @ 60.34m;.  carbonaceous plant debris,

coaly streaks 7 calcite bn.coaly streaks

..,,.,
,'  _I

;;



HOLE+ W C C  - 81 -7 F r o m  6 0 . 8 3 T O 6 9 . 8 4

F R O M T O DESCdl  PT I ON

0



HOLE* WCC-81-7 Fro,,, 69.84  To 74.86.

o-
FROM TO DESCRIPTION

, >

0

0



HOLE+ WCC-81-7 From 74..  86. T o  7 9 . 5 2

-
F R O M -TO DESCRIPT.ION



0

From 7 9 . 5 2 To  ~5.79

FROM TO D E S C R I P T I O N

base - muddy siltstone bed from 85.051~  to 85.07m



H O L E ’ WCC-81-7 F r o m  85.79To 8 8 . 2 5

* .FROM

84.43.

86.08

86.43.

86.62

86.81

0 87.51

TO

8 5 . 7 9

Cont’d.

-8.6.OR

86.43

‘. ._.

86.62

86.81

87 ;:51

88.25

DESCRIPTION

- convoluted beddinq in upper half of section,
X-beddins tihroughout; worm burrows; scourinq; slump
structure; ripple marks; minor slickensiaes
minor carbonaceous plant debris: calcareous cement
- Beadin.q ancjled  @ 87o'td c/n

fnn~.  S:il-tstan  interbedded
.Sandstone, salt & pepper; coarse qrained to very
coarse grained, contains mud rip up clasts
Siltstone, medium grey, x-lam; minor mudstbne  lam.

:
calcareous cement, slickensides  @ beddinq contacts,
worm burrows, m&or  scourinq
Muddy Siltstone;Sandstone  interbedded
Muddv Siltstone - Mudstone dark qrey to dark cwev
' mud content towards the base
Sandstone. salt & ~ermer, fine irained. convoluted
bedding in center of section
- scouring, load structures, minor worm burrow&.
carbonaceous plant debris, calciteIon  carbonaceous
plant debris

:

Mudstone  - dark grey brown
- almost vertical fracture throughodt section,
,minor carbonaceous plant debris
COAL - 0.19m (3 cm core l&zs)
black, bright. banded, cleated,
'L 1% fusain, 30% vitrain, 69% claro-durain
fracture'd, distinct upper contact, indistinct lower
contact ..
Silty Sandstone - increasing sand content to base
salt & pepper to medium light grey,  fine
grained - 'convoluted bedding coaly streaks, almost
vertical fracture throughout section, calcareous .
cement, carbonaceous plant debris, calcareous cement
Siltstone - medium aark grey to medium dark grey
- muddy in centre of section
@ 87.91m coal band, gradational lower contact
becoming sandier, abundant carbonaceous plant
debris, calcite.on  carbonaceous plant debris, minor
coaly streaks, worm burrows, calcareous cement



HOLE* WCC-81-7 From 88.25 To 95.94

0. _

0

. .



HOLE+ WCC-El-7 From  95.94 To 101.04

0

0. ‘-

SAMPLE .#4
9 6 . 7 8 Ej8.76 Sandstone, muddy siltstone - interveddea

i
Sandstone - salt & pepper to mediumg graixied;
fine grained; X-lam.
Muddy Siltstone - medium dark grey increasing toward
base - convolute'd  bedding; minor X-bedding;
calcareous  cement; slickensides @ 97.73m angled
@ 29' to C/A., minor tidrm burrows; coaly at upper

gradatibnal lower contact
I



H O L E +  W C C - 8 1 - 7 FKUll 1 0 1 . 0 4
. To  -LQLL+-

0
FROM

1 0 1 . 0 4

TO D E S C R I P T I O N

0
102.66

103.64

1 0 5 . 0 8

@ 103;32m

- coaly from 103.25111 to 103.32111; coaly streaks;

carbonaceous @lant debris; minor slickensides

103.64 COAL - 0.23 - black:'bright  banded: cleated
.

'- sheared; calcite on sheared surface

*'2% fusain; % 25% vitrain; * 73% claro-durain

.RECOVERY  40%

105.08 Mudstone, black - carbonaceous in places

- shell molds fbivalvia);  minor carbonaceous

plant debris

- minor calcite; fractured
- qradational  lower contact

106.16 Silty Mudstone  - dark grey

- a l m o s t  vertically fra'ctured  throughout section

- calcite on fracture; calcareous  cement; minor



0
HOLE+ WCC-81-7 F r o m  1 0 6 . 1 6~To  llft.47

FROM T O ’ DESCRIPTION
..



HOLE+ F7&-81-7 From 1 1 0 . 4 3 T o  1 1 4 . 6 3

0’
‘.

0

es

0



H O L E +
-.

W C C - 8 1 - 7 ~r,,m 1 1 4 . 6 3 T o

I I



HOLE+ V?CC~81-7 From 118.97 -j-o  133.38

I I scouring; load structures; pyrite;' minor coaly
stireaks; minor carbonac&ous  plant de.bris;  pyrite

3.02m in d&meter  @ 123.llm  - nodulesB 1 nodules 1
arranged in band - contain calcite,::safidstone

II
124.12j 1 2 7 . 8 0

0

has c!alc&!pus  cement‘
Siltstone, Ax&tone- interlam.
&t&one, medim  prey increasinq  mud cont&nt to base
Sand&zone, &ilt&~p~  finecrained  tomediurmh. .

calcareous  demerit
conkutedlam.  in u~)wr  half of sect on planar lam. yni :
io;er half; scouring; load structures
abundant worm burraws; minor mud rip-up clasts
up to 0.33cm in diametre; carbonaceous plant debris

slickensides'@  '124.94m angled @ 50° to C/A;
Bedding angled @ 8r0.to c/A
Sandstone, salt & pepper, fine  qrained to medium
grained, grain size increasins  towards b'ase,
minor Siltstone  lam. in upper half of section:
muddy siltstone  bed frpm l29..60m to 129.7Om:
"01-m burrows, g-bedding;.minor SCOUrin

,

e



HOLE* WCC-81-7 F r o m  1 3 3 . 3 8 TO 141.77

0

ed

cite

141.32 ' 1 4 1 . 7 7 Siltstone, medium grey to med.ium dark grey - slightly

I sandy near lower contact; -carbonaceous debris; minor

coaly streaks; minor iron oxide stain at upper

contact: oradational  7~ower  contact



HOLE+ WCC-al-7 From 141.77. Tr,  i49.77

FROM TO DESCRI  i=TlON

e;
bris

on

act.

I - Aor  slunk  structure: ara-
147.36 149.77 Siltstone - Sandstone - interbed

1~~~~ 7 siitstqne medium grew



HOLE+ vcc-8127

0.
From 149.77 To 157.52

I :

‘0

0



HOLE+ WCC-81-7 From 157.52 T o 161.96

u I -sp. .

161.35 1 Lfil.Oh  1 S:ilt~~ m=duxc,  “‘r=y efinnaraineane  l a m- - .



HOLE* WCC-81-7 From 161.96 To 168;07

0
_.

0’

0



HOLE+ WCC-81-7
From 168.07 176.04

,_’
T O

0

0



HOLE+ W C C - 8 1 - 7 From 1 7 6 . 0 6  T o 181.10

.O
FROM TO ‘DESCRIPTION



HbLE+ m-m-7 Fr0lll 181.10 To 185.17

FROM TO DESCRIPTION

us



.. : HOLE*  ycc-81-7 ~rotn  ~181.17~ T o  1i.88

nor

;

1

0 !

.

I



HOLE*  WCC-~, -7 From 191.88 To 198.44

0 ::

~' 0

0

i



0
H O L E +W C C - E l - 7 Fr0Ill 1 9 8 . 4 4 To 2 0 4 . 2 8

0

contact

Sandstone, Salt & Pepper, M e d i u m  Grained

I



HOLE=+ WCC-El-7 F r o m 204.28 T? 208.02A

206.65 206.82

DESCRlPilON

- scouring, load structure; minor worm burrows
-'niinor pyrite on bedding planes: minor carbonaceous
plant debris
Siltstone, Sandstone, interbed
Siltstoxie, medium grey to medium dark grey,  slightly
mu'ddy  i n  p l a c e s
- San'dstone, salt & pepper; fine grained, X-lam.
- calcareous 'cement - worm burrows;- 'scowring;
load structures; fracture @ 205.04m angled @ 30'
to C/A; minor'convoluted  bedding; minor carbonaceous
plant debiis; 'bedding angled @ 85' to C/A,
-'Ijossible  shell- fragments
- slickensides  @:205.64m  angled @ 65O to C/A;
@-205.76m  angled @ 86O to,C/A

-@ 2'05.79m; @ 205.&m: @ 205.87m angled @ 74O to C/A;
@ 20;.91m; @.205.92m  angled 6 60' to C/A:
@ 205.96m - soft .and fractured from 205.98m to 206.07m
calcite on fractures
Mudstone - black - slishtlv carbonadeous:  frahtured
calcite infillins  from 206.20m to 206.35m: minor
carbonaceous plant debris
COAL - 0.30m - blacki'cleated;  briqht lam.

- upper contact distinct anqled @ 84O +" ~/PI:

lm-=r r!f-J=+a~f . . . .
~na,nt,"rt.  m,rlo?-  fun7n  % 15% v1tra7n

% 85% claro-durain
RECOVERY - 67%
SAMPLE 12P
Coaiv mudstone,  dark irev - brown to black - siltv
toward base - abundant carbonaceous debris:
abundant coaly streaks
Sandstone - Mudstone  interbed
- Sandstone, salt & pepper, medium qrained, X-bedding
predominant
- mudstone  - dark grey - minor
- minor scouring, minor load structures; worm burrows;
- occasional mud rip-up clasts;  minor carbonacgous
plant debris; calcareous cement



0

H O L E + WCC-81-7 From 208.02 To 214750

0

i

0



HOLE+ WCC-8.1-7 F r o m 214.50 To 220.44

0.. :
V

FROM.- T O .DESCRlPTlON

0

planar bedding; Bedding angled @ 86' to C/A.,

‘Sandstone is X-bed in upper hilf of section;

calcareous  cement, carbonaceous plant debris:

grddationhl  lower contact

220.15 220.44 Mudstone  -.dark crrev - brown  to black

- pyrite replacement of worm burrows

- worm burrows; coalv streaks: carbonaceous plant

-debris;



HOLE+ ~~~-81-7 From 220.44 To 225.82 _.

0
:

FROM 'TO

220.44 1.. 220.62
n

2 2 0 . 6 2  1 221.89

11. 225.82222.44.

DESCRIPTION
.

-'minor.calcite  on carbdnaceous  debris

COAL - 0.18m core loss 0,04m
- black; .well  cleated; bright banded;
$ 30% vitrain %'70% claro-durain, abrupt lower
contact RECOVERY 40%'
Siltstone, medium dark.grey.to  medium grey,
slightly.muddy  near upper contact
- min& medium grained sandstone lam. in section,
scouring; minor wbrm  burrows; coaLy,streaps;
carbonaceous plant debris; slumping @ upper cont'act
Sa'idsjxne, salt & pepper, medium grained - i-bedding;
minor worm burrows: niinor  buff sendstone lam.,
minor carbonaceous plant debris
Sandy Siltstone-- mehium grey iricreasing  sand
context to base
minor convoluted -bedding, minor carbonaceous plant
debris; minor worm burrows near lower contact
Sandstone, salt & pepper, medium grained to -coarsly
grained; coarse grain&d in centre of.section:
c l e a n
- minbr carbonaceous mudstone  lam. in lower half of
section
- mudstone  beds from 223.62m to 223.66m; from
224.40 to.224.47m
- X-bedding, minor calcareous cement; minor
carbonacdous  plant debris
225.82m END OF HOLE!



n

APPENDIX11

ANAU!TIC?iT.,DATA

D.D.H. W.C.C.'- 81-6  and 7

.  ’
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TJOLE  DDH-WX-8 1-6--_.---  --_.  - .---  ----
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AIR DRY FASIF

PRODUCT ecJ%o%nsH 9i.s %vN %Fc JmJ FSI- - - - - - - _-__- ___-- - - - - - - - - - - - - - - - - ----_

4.45 0.8A X.1.3 6P.07 14007 7

5.-'P Ct.74 25.57 57.71 !2A75 8

1.04 o.fi.7 7h.04 61..21 12776 3 l/3

?.50 0.8s 27.07 5".lA 126Sl 6

7.08 1.3 27.57 S?.Ofi 17647 '7

1.18 23.PA 0.87 23.76 51.22 11145 7

LlO 7.47 O.?d 2P.11 62.32' l?At;S 8

l-.27 7.75 0.8% 76.52 fi4.46 17601 8

0.07. 13.80 x0.75 n.07 57.21 11877 1 l/2

l.1.S lA.25 Oi83 37.67 56.63 1!8"rl 5 l/2

1..77 7.53 0.7R 24 cl.0 66.60 13673 A l/2

l.36 8.27 0.00 30.10 GO.18 13473 8 l/2

1.35 2.30 0.87 77.55 6O.l-lO lAM4 7

I..72 20.60 1.01 7.7.92 'S4.67 11.671 8

1.76 2.97 0.72 24.58 70.6" 143.74 F,

I.& 14.4~ 0.83 23.79 50.77 12628 6 l/2

voIFm7lT F-JUT PA.SIS
--_-______-_-__-____--------------
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23.26 0.85
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29.43 61.07. 13618

76.86 65.70 13867

2?.7.7 57.75 11087
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24.53 67.W 13868

30.61 ri1.01 136W

27.03 69.q4 34743.

73.32 55.63 11824

25.02 71.?r, 14530

73.63 61.67 17814



0 0

Elm!2 m:AI~YsIP---..-----_  - ..--.

SuLmR I?3FNs

0
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0104SAMPrE $4 0.59 0.63 (0.01 0.04 0.60 0.64~0.01
STIFLE t1.5 (O.Oi 0.57 0.44 1.01 <O.Ol. 0.58 0..45 1.03
Lsm!PLE %16 (0.01 0.00 0.63 0.77 LO.01 0.09 0.W 0.73

PRC'IXJCT'--._--.--

AIR DPY IVL"IS kKXSIURE FREE RASTS___-_-._-  ..---  _.-  --.-.--.  - _- _.._  i-- .___..__..-___-_-

.% KZO p, I@70 % K20 %Na?O"----- -.._  . ..-- -:-..- - ----_.

SCIFLE +I* (0.01 0.01 <n.Ol:i I '0.01

FAFlFI,E t15 .(O.Ol 0.02 4 0.0' 0.02

sAFIPI.Js 116 < 0.01 O.O? <cl.01 0.07



.sv-?LE f4
_._-__---
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..--__-----_ ..-.--

/
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. .
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0
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w%T  CxPrni  cRm  CnPL
----  2  --.-  .2--  _.____..___-
nmr.L wm nnrwm-81-7
-------.-----------.____

PRW ANALYSTS
---.--------

AIR IVY W!.VS

,%‘H?O%AsH---
1.33. 3.69
1.22 7.01

1..64 5.03

I.;10 23.7?

1;40 6.4%

1.18 6.03

1.08 9.29

!..Ofi' 7.1.0

l.OR 3.63

1.21 26.58

T.15. 3.76

1.14. 5.53

x.19 1.74

l7.w 76.15

.0.7A 7A.fiA

9.91 25.0A

0.739 22.96

0.71 ,?4@'

0.73 74.89

0.58, 25.07

0:86 2i.83

0.7n .26.9R

0.60 20675

i.01 25.8A

0.68, 24.85

0.73 25.57

a&. isf-- -- --
6R.7R 14556  7 l/?

67.1A JA'43.7

XTl.79 14342 7

57.77 ll.w3  7 T/7

67.53 14208 7 l/2

67.90 147% S

6A;"O '13726  7

F7.V  14176; Ii I./7

m.31. 14701 8

51.16 10881  7

@'.15 14FAl 8

68.48 7.4403 7

71..50 lSOA5  8

o.FG!

O.7L:

0.9?

O..7A

0.72

0.74

0.5s
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0.75

n.6'

'.O?

0.69

fl.74

%i.S?

2A.Y

25.46

33.72

.7s.n1

75.'0

25.30

ZA.ilT!

27.77

23 .on,

26.21

7S.'A

75.m

0

V.-w "778

6R.A9 14410 1

'6R.77. ‘IAAFP

lx.Jl 1?876

c;R.GA  I A 7 8 7

ii$.llr; !A867

52.09 11VA

7n.w  lAiU1

6h.77 1456?

77.X 15776
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~01~ P!!-XC-81-7
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--------
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0
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I. fY -
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100.00 1on.00
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APPENDIX III

CGlT6TAT@lEWJ?

N(ypE: Represents a consolidation of the costs included in the
Amlication to Extendthe Term of Licence for .Ccal  Lice&e_.n&rs 4104 - 4123 and 5171 - 5173.

CNPF0PERTYcXBrS:

1.1

2,)

0 ‘.,
3.1

4.1

5.1

6.1

.Operators  Fees, Salaries and Wages:
Prcfessional and Technical

$ 17,351'.

Contractors:
Lo&ear  Qnada  Inc.
(Includes chsrges  for direct drilling costs,
'expenses, for additional staff, etc.)

35,335.

Slashing Crews: 3,624.
(Includes charges for slashing, clearing and-
preperaticpl  of drill site)

Fquipment snd Instruments Used:
Ccxprobsloggingunit
(density-ganma-caliper  @ $3.S5/xetre  for first
300 metres)

1,663.

Field Cemp Costs
Food
Acc&&dation
Telephone

4,000.
3,637..
1;280.

sampling, Analysis, and Testing (30 samples):
(Lakuratory  analysis of coal samples  performed
by Utah International Inc., .Minerals Labratory,
Sunnyvale, California)

2,090.

Supplies and Materials Costs:
operative and Maintenance Supplies
Equipnent Maintenance Cc&s

27,065.
2,516.



G
7.1

8.1

Transportation Costs: 53,095.
Bell 206B Jet Bauger  frcai Okamgau Helicopters
Ltd. and Maple Leaf Helicopters Ltd.;Chetwyrd,
B.C., Bell 205 frm Northern Mountain Helicopters'
Inc., Prince George,  B.C. and Potor  Tech
Helimpters  L t d .

FordVaufrmAre~Motors  - Kamlozqxs

Fuel, Parts, Repairs
(For helicopters, bulldozers and trucks)

Beclmatian  WMk:

lwrALcN'PFCPERTYcCSTs

.oEF PmPERTYCaSlS  .

1.). Logistics a$ Field 8uppxt

2.) TechuicaFatrd  Feasibility Studies

3.) Wbilization  and Demobili&on of
Equipneutand  Supplies

,4..)  P.eporductZon  Expense - Maps

5.) Travelliug Expenses

~mTAL!oFFPmPEFmYcc6Ts

$ 6,658.

3,250.

2,585.

316.

1,431.

$ 14,240.

XIT&LPIX%PECTCCGT $172,761.

1,944.

,4,921.

0.

,$x8,521.
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I.

I am a graduate of the University of
British Cbltiia,  with a Bachelor of
Science Degree in Geolcgy,  1979.

Sincegraduaticn  Ihavebeenengaged
in aWl Exploration in British QzAm&ia
for Utah Mines Ltd.,

Vancouver, B.C.
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