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1.0

INTRODUCTION

1.1

1.2

GENERAL

This report presents the geological work undertaken to date on the Telkwa coal
licences in west-central Brifish Columbia held by Manalta Coal Limited. Work
completed during the 1992 exploration program is particularly emphasized,

detailing the geology, coal reserves and coal quality of affected license areas.

LOCATION AND ACCESS

The Telkwa Coal Property is located in west-central British Columbia approximate-
ly 15 kilometres south of the city of Smithers and about 2 kilometres southwest of
the community of Telkwa {Enclosure 1), both of which are situated along the Yel-
lowhead Highway (Highway #18) 11 kilometres apart. Smithers, in turn, is located
380 kilometres by rail east of Prince Rupert and the Ridiey Island coal handling

facilities (Figure 1.1). Smithers is serviced by commercial aircraft on a daily basis.

The Telkwa Property currently consists of 14,658 hectares held under 58 coal
license blocks, measuring approximately 20 kilometres in the north-south direction
by 14 kilometres east-west. The Telkwa River flows eastward through the property .
bisecting it into two approximate halves, both of which contain coal measures of

economic significance.

Access to the north side of the property is via Smithers along an all-weather public
road which approximately parallels the Bulkley and Telkwa Rivers. The south side
of the property is accessed from the community of Telkwa, again by an all-weather
road. Logging roads are common, especially on the southern half of the property,
branching periodically from the all-weather access road, allowing access to more

remote locations of the property via four-wheel drive and all-terrain vehicles.

1
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The area is serviced by a 500 KV powerline which bisects the property in an
approximate east-west direction, running along the south side of the Telkwa River.
In addition, Pacific Northern operates an underground natural gas transmission line
which alseo transects the property, parallelling the south side of the Telkwa River

and branching northward towards Smithers along the eastern licence blocks.

PHYSIOGRAPHY

The physiographic setting for the Telkwa property is typically foothills, intermediate
to the Bulkley Range of the Hazelton Mountains and the low-lying gently rolling
relief of the Nechako Plateau. The Bulkley Range is obvious to the north and west
of the property where the landscape is bedrock controlled, while within the property
limits and easterly topography is generally rounded and covered with widespread
glacial drift. Bedrock on the property is usually obscured as glacial sediments form
a shallow mantle over much of the area, exceptions occurring sporadically or along

sections of deeply eroded river and stream valleys such as Goathorn Creek.

The principal drainage system on the property is the Telkwa River which flows east
across the property until it ultimately flows into the Bulkley River at the community
of Telkwa. Major tributaries fo the Telkwa River include Pine Creek which drains
much of the area on the northern licences, and Tenas and Goathorn Creeks

which drain the south.

Elevations within the property limits range from a low of 530 meters above sea
level at the Telkwa River's eastern contact with the property boundary to a high
of 1375 metres at the property's southernmost extremity near Cabinet Creek. Most

elevations, however, lie within 600 and 900 metres.

Vegetation at lower elevations along watercourses consist mainly of cottonwoods,
spruce and shrubs. The tree layer is typically composed of large, widely spaced

cottonwoods with scattered hybrid spruce and trembling aspen. The understorey
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is composed of a rich diversity of shrub species which include high-bush cranberry,
red-osier dogwood, alder, prickly rose, snowberry and black twinberry. At higher
elevations the predominant vegetational cover consists of lodgepole pine, balsam
fir and spruce. Understorey species include alder, willow, black twinberry and
prickly rose (TAESCO, 1985). Some of the area has been commercially logged

and a number of areas have been cleared for agricuitural purposes.

Pacific Inland Resources Ltd. of Smithers harvests timber within the license area
for the production of commercial building products. One of the principal mills in
the area is situated at the outskirts of Smithers along the access road to the north

side of the property.

Soils in the vicinity vary in thickness and have developed on glacial till, outwash
sediments and occasionally on weathered parent material. Parent material
generally tends to be represented by either sedimentary sandstones and siltstones

of the Skeena Group or volcanic sediments of the Hazelton Group.

TENURE

The Telkwa Property currently consists of 14,658 hectares (36,221 acres) of coal
licences as well as 1295 hectares (3200 acres) of Freehold land collectively held
by Manalta Coal Limited (Enclosure 2). Surface ownership rights are held in part
by the Crown (approximately 70% of the property surface area), in part by Manalta
Coal Ltd. (approximately 8% in the form of Freehold land) and in part by third party

fand owners. The property coal licences are summarized on Table 1.1.



TABLE 1.1:

TELKWA PROPERTY - COAL LICENCE SUMMARY

UCENCE NUMBER HECTARES ACRES EXPIRTY DATE
3709 BV 259.00 640.0 December 31, 1993
3710 BV/ 258.00 640.0 December 31, 1993
3875 BW/ 259.00 640.0 December 31, 1993
3B76 BV/ 259.00 640.0 December 31, 1993
3877 BV/ 259.00 640.0 December 31, 1953
3878 BV/ 259.00 640.0 December31, 1953
3879 BV/f 259.00 640.0 December 31, 1983
3880 BVf 259.00 640.0 December 31, 1993
3881 BV/ 255.00 640.0 December 31, 1993
3882 BV/ 259.00 640.0 December 31, 1993
3833 BV/ 259,00 640.0 December 31, 1993
3884 BV/ 259.00 640.0 December 31, 1893

4260 259,00 640.0 December 31, 1993
4261 259.00 6400 - December 31, 1953
4282 259.00 6400 December 31, 1983
4264 259.00 640.0 December 31, 1593
4265 259.00 640.0 December 31, 1593
© 4267 259.00 6400 December 31, 1993
4269 258.00 640.0 December 31, 1993
4270 259.00 640.0 December 31, 1893
4271 259.00 640.0 December 31, 1993
4272 253,00 640.0 December 31, 1993
4274 269.00 640.0 December 31, 1893
4275 259.00 6540.0 December31, 1983
4276 259.00 640.0 December 31, 1993
4277 . 259,00 640.0 December 31, 1993
4278 258.00 640.0 December 31, 1693
4279 258.00 640.0 December 31, 1993
4280 259.00 640.0 December 31, 1993
4281 259.00 640.0 December 31, 1893
4282 258.00 840.0 December 31, 1993
4283 259.00 640.0 December 31, 1993
5839 259.00 640.0 December 31, 1983
6040 130.00 321.2 December 31, 1993
5305 259.00 640.0 December 31, 1993
5308 258.00 6400 Pecember 31, 1993
5307 259.00 640.0 December 31, 1993
7691 258.00 640.0 December 31, 1993
7692 259.00 640.0 December 31, 1993
7693 259.00 640.0 December 31, 1993
7694 259.00 640.0 December 31, 1993
7695 259.00 5840.0 December 31, 1993
7696 259.00 640.0 December 31, 1993
8208 130.00 321.2 May 30, 1994
8209 260.00 6425 May 30, 1994
8210 260.00 6425 May 30, 1994
8211 260.00 6425 May 30, 1894
8402 269.00 664.7 January 31, 1954
8403 269,00 664.7 January 31, 1994
8422 259,00 6400 July 30, 1994
8423 259.00 640.0 July 30, 1994
B424 259,00 640.0 July 30, 1994
8425 259.00 640.0 July 30, 1994
8426 259.00 640.0 July 30, 1994
8527 259.00 €40.0 July 30, 1994
8428 2559.00 640.0 July 30, 1994
8429 259.00 640.0 July 30, 1994
8442 130.00 321.2 July 30, 1994
TOTAL 14,658.00 36,221
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HISTORICAL PERSPECTIVE

Coal was initially discovered in the Telkwa area at about 1900 although production
did not commence in the Goathorn Creek area until 1918. On the north bank of
the Telkwa River the Aveling (Telkole) Mine preduced from 1921 to 1922 and
again from 1940 to 1945. Telkwa Colliery (McNiel Mineg), on the south side of the
Telkwa River, began producing in 1923 (Malott, 1990). Initial mining production
was mainly for iocai consumption until after 1930 when underground operations
were initiated at Bulkley Valley Collieries near Goathormn Creek. Production since
that time has been sporadic, however, with underground operations often curtailed

by structural complications and inadequate pre-development exploration.

Since 1950 the Telkwa Coalfield has been actively prospected by a variety of
companies. The following is a summary of the area's exploration activities since
that ime. Regional geology, plotted annual exploration drill-holes and identified

resource areas are found within Enclosure 3.

- 1951 - The Government of Canada conducted a regional survey,

much of which included the Telkwa licence area.

- 1969 - Canex Aerial Limited completed a drilling program of

approximately 20 boreholes on the Telkwa North licenses.

- 1977 to 1978 - Cyprus Anvil Mining completed a rotary drilling

program within the Telkwa South licences.

- 1979 - Shell Canada/Crowsnest Resources Ltd. completed 13 rotary
drill-holes, 4 of which were located on Telkwa South licenses, and the
remaining 9 situated on the north side of the Telkwa River. Chip samples

were not recovered for analysis.



- 1981 - Shell Canada/Crowsnest Resources Ltd. completed a mapping
and exploration drilling program which consisted of 11 rotary holes and one
diamond drill-hole spaced randomly throughout the Telkwa property. Coal
samples were recovered from 4 of the rotary holes as well as the diamond

drili-hole for analyses.

~ - 1982 - Shell Canada/Crowsnest Resources Ltd. drilled 72 boreholes
on the property, the majority of which were located on the south side of the
Telkwa River. Of the 72 holes, 7 were rotary drill-holes and 65 were
diamond drill-holes. Coal samples were collected and analyzed from all

holes which iniersected significant coal units.

- 1983 - Shell Canada/Crowsnest Resources Lid. completed 69
diamond drill-holes on the Telkwa South licences, most of which were
located within what has been designated as the Pit #3 resource area.
Included within the program were a small number of large-diameter core-
holes which, along with all other drill-holes that intersected significant coal
units, were samf:led and had coal analyses performed. Of the 69
boreholes completed, 11 were situated within the proposed Pit #3 test-pit

limits, to provide a preview of the pit development.

Based upon drill-hole information a 219 tonne bulk sample from 7 seams
was extracted from a test-pit located within the Pit #3 area. Full coal

analyses were performed on various simulated washplant products.

- 1984 . Shell CanédaICrowsﬁest Resources Ltd. completed 44
diamond drill-holes, the majority of which were located within the Pit #3
resource area on the south side of the Telkwa River. Less than 10% of the
holes were drilled on the Telkwa North coal licences. All significant coal
units were sampled and analyzed.



-1985 - Shell Canadal/Crowsnest Resources Ltd. completed 4 diamond
drill-holes, all of which were located north of the Telkwa River. All

significant coals were sampled and analyzed.

- 1986 - Shell Canadal/Crowsnest Resources Ltd. completed 4 diamond
drill-holes, again located on the Telkwa North coal licences within an area
that has been designated as Pits #7 and #8 Resource Area. Coal

analyses were performed on all significant seams.

-~ 1988 - Shell Canada/Crowsnest Resources Ltd. completed an explor- -
ation program exclusive to the Telkwa North licences which consisted of
initially completing approximately 3.5 kilometres of surface geophysics fo
highlight potfential target locations. The area was subsequently drilled with
14 diamond drill-holes from which coal samples were collected and

analyzed.

- 1989 - Shell Ganada/Crowsnest Resources Ltd. completed an explor-
ation progrém consisting of drilling and surface geophysics on the Telkwa
North coal licences, and reflection seismic exploration within the Pit #3
area of the Telkwa South licences. In addition a large-diameter coring
program was undertaken specifically targeted at obtaining a bulk sample

from the Pit #7 resource area.

The conventional exploration drilling program included 31 bore-holes, 18
of which were rotary drill-holes, and the remaining 13 continuous core
diamond drill-holes. Coal samples for analyses were collected from all
holes which intersected significant coal although only cored bore-holes
were provided a full analyses as rotary drilled test samples were not
considered representative. North Telkwa surface geophysics included
approximately 15.4 kilometres of geophysics shared between the Pit #7
resource area, the Pit #8 proposed waste dump area and the proposed

infrastructure facilities location.



Upon completion of the conventional exploration program four previously
drilled sites in the Pit #7 area were selected as locations for large-
diameter (6 inch) core-holes. From these a bulk sample from 7 seams was
extracted and provided a full analysis.

As part of a joint investigation managed by the Coal Mining Research
Company of Devo-n, Alberta, 4 seismic lines totalling 4.9 kilometres were
laid out and a reflection seismic exploration program completed. Thé area
chosen for the investigation was within the Pit #3 resource area where

reasonable drill-hole control had previously been established.

- 1989 - The Geological Survey of Canada, as part of a province-wide
study of coal quality, drilled 9 core-holes for a combined total length of 280
metres in the vicinity of the old Bulkley Valley Collieries site near Goathomn

Creek. All coal intersections were sampled and subsequently analyzed.

- 1992 - Manalta Coal Ltd. of Calgary, Alberta acquired the Telkwa Coal
licences on May 1st of 1982 from Shell Canada/Crowsnest Resources Ltd..

Since that time Manalta Coal conducted an exploration program which
' included 3.6 kilometres of surface geophysics, a regional airborne magnetic
survey review and 43 drill-holes. The surface geophysics and 39 of the 43
holes drilled were located on the Telkwa North licences, while the
remaining 4 drill-holes were completed on the south side of the Telkwa

River in the vicinity of Tenas Creek {(Enciosure 4).

Of the 43 bore-holes completed 19 were diamond core-holes, 3 were rotary
core-holes and 21 were drilled utilizing conventional rotary techniques. All
holes completed in the Tenas Creek area were of the rotary variety
although one was rotary cored through its coal measures. All significant

coal seam intersections from cored drill-holes were sampled and analyzed.
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Coincidental with the exploration drilling program representatives from the
British Columbia Ministry of Energy, Mines and Petroleum Resources
(MEMPR), and the Institute of Sedimentary and Petroleumn Geology (ISPG)
were on site to conduct coalbed methane desorption tests on selected
Telkwa coal samples. The study conducted by the MEMPR and the |1SPG
is part of a regional study of methane desorption in British Columbia

coalfields.
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throughout western Canada. Much of his coal experience lies within studies
conducted in the Bowser Basin, including the Klappan, Groundhog and Telkwa
Coalfields.
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2.0

GEOLOGICAL WORK

On'the basis of preliminary geological work carried out by various groups prior to 1992 the
exploration program conducted by Manalta Coal Lid. wés designed to further delineate
high potential mining targets and to initiate reconnaissance of other areas. It was also
intended to provide additional data on the geology, reserves and coal quality of those
potential mining targets. Licence blocks on which 1992 exploration activities took place
include CL4278, CL4278, CL4280, CL4281 and CL8403 on the north side of the Telkwa
River and CL4267 and CL5839 on the south side (Enclosure 4).

21 SCOPE OF WORK

Work completed during the 1992 field exploration program, which included an
airborne magnetic survey review, 43 drill-holes, 3.6 kilometres of surface
geophysics and reclamation, spanned from mid-August to mid-October. Surface
geophysics work took place i:oincidenta[ly with drilling activities while reclamation

continued until adverse weather halted reclamation éﬁons.

2.1.1 Topographic Mapping

In 1992 high as well as low level survey control was established over much
of the Telkwa licence area and an updated set of aerial photographs was
generated. The affected licence area consisted of approximately 21.5
square miles within the western licence blocks, which included those blocké
where 1892 exploration activities were focused. From the newly generated
airphotos topographic mapsheets were prepared, at a scale of 1:5000,
with a 5-metre contour interval. These were, in turn, tied to existing

adjacent 1:5000 topographic mapsheets.

12



2.1.2

2.1.3

Surface Geophysics

The applicability of surface geophysics as a coal exploration {ool was
tested on licence blocks CL4279, CL4280, CL4281 and CL8403, where 3.6
kilometres were completed. This area was selected because intrusive
focks were known to exist over part of the area and faults of significant
displacement were present within coal measures sediments. Specific
methods tested include: -

1. Total Field Magnetics Survey; for locating the subsurface

position of igneous rocks.

2. Horizontal Loop Electromagnetic Survey (Max-Min); its best
application is for iocating steeply dipping bedding as well as
conductive structures such as faults, or shales bounding coal

subcrop.

3. Direct Current Profiling Survey; which detects the presence

of high resistivity units such as coals or igneous rocks.

Detailed results of the geophysical program are presented within the report

presented by Geophysicon Co. Ltd. (Enclosure 5).

Airborne Magnetic Survey

Resuits of airborne magnetometer surveys flown in 1967 over the Telkwa
area have been reviewed to determine whether this data provides a cost-
effective method of evaluating the extent of the Hazelton Volcanics.
Detailed results of the review are presented within the report prepared by
Geophysicon Co. Lid. (Enclosure 6).

13



2.1.4 Drilling

During the 1992 field season 19 continuous core diamond drill-holes, 3
rotary core-holes and 21 conventional rotary drill-holes were completed, for
a total of 4,787 metres. All dril-holes, which are summarized on Table 2.1,
were geophysically logged upon completion and surveyed prior to site
reclamation. Including 1992 exploration 306 drill-holes have been
-.completed on the Telkwa Property since 1979 (Enclosure 7). For the 1992
exploration program a Failing 1250 truck-mounted drilling rig was used to
complete all rotary drill-holes while an Acker Diamond Driling Rig
completed all diamond drill-holes. McAuley Drilling Co. of Spruce Grove,
Alberta completed the rotary component of the program while J.T. Thomas
Diamond Drilling of Smithers, British Columbia completed all diamond

drilling requirements.

Wireline as well as conventional coring techniques were employed during
the exploration program. Diamond drill-holes were continuously cored,
extracting 6.3 centimetre diameter (NQ) core from the top of competent
strata through the entire length of the hole. For rotary wireline core-holes,
a conventional rotary pilot hole was drilled initially at the site location and
subsequently a second ac[jaceht hole was drilled, where selected coal units
were cored, and rock units between core intervals were conventionally
drilled. Ten centimetre diameter core was recovered at these locations.
Core recoveries from both methods were excellent, generally ranging from
80% to 100%.

14



Table 2.1 Telkwa 1992 Driil-hole Summary

Drill-hole { Site  Total Logs Casing Tl f#of ARD. Date Driller Comments
# # Depth run {m) thknss samples holes Drilled
{m) {m} {samples)
TO2D-01 § 23 1432 GDVCDp 26 il —  Bept, 262 J.T, Thomas
To2D-02 § 26 155.4 GDVCDpS 15.1 21 — Sept.3  J.T.Thomas
To2D-03 § 24 152.4 GD 18.7 41 — Sept.4  J.T. Thomas {Mo open hole log.
Te2D-04 § 22 1915 GDOVC 183 57 _ Sept.5 J.T. Thomas
T92D-05 § 2 1341 GDVC 18.8 24 46 Sept.6 J.T. Thomas {A.R.D. Box #1
T92R-06 § 27 1524 GDVC 244 2317 — -— Sept. 6 McAuley {No coal.
T92D-07 § 19 2347 GDVC 213 41 — Sept.8 J.T.Thomas
T92R-08 § 18 1341 GDVC 206 1982 — -—_ Sept. 8 McAuley
T92D-09 § 10 1311 GDVC 75 54 &1 Sept. 8 JL.T. Thomas {A.R.D. Box#2

T92R-10§ 17 975 GDVCDpS 55  4.88
T92R-11§ 21 1219 GDVCDp 55 . 7.01
Te2D12§ 7 1768 GD 10.6

T92R-13 § 16 762 GDVC 55 4.88
T92R-14§ 8 731 GDVC 55 3.05
T92R-15 § 15 853 GDVC 115 11.28
To2R-16 § 14 853 GDVC 55 396
To2R-17 § 11 1277 GDVC. 55 213
To2R-18 § 13 488 GDVC 55 427
T92R-19§ 12 67.1 GDVCDp 55 4.27
TO2R-18C} 12 586 GDC 6 427
T2D-20% 3 845 GDVC 122

T92R-211 20 1341 GDVC 55 2.74
To2D-221 5 1046 GD 7.5

T92R-23% 25 1846 GDVC 55 3.05
TozD-24 § 101 1128 GD 22.8

T92R-25% 104 792 GDC 55 3.05
T92D-26 § 102 1524 GDVC 349

To2R-27 § 1 489 GDVC 106 8.75
To2R-28§ 2 609 GDVC 61 869
TO2R-20§ 4 488 GDVC 61 1220
TO2R-30 § 106 1219 GDVCDp 67 670
T92R-30C§ 108 841 GDC 6 670
T92D-31 1 105 121.9 GDVCDp 229

T92D-32 § 108 1463 GDVCDp 30.4

To2R-33 3 107 975 GDC 95 980
T92D-34 § 109  121.8¢ GDCV 219

Te2R-35 § 110 1524 GDVC  12.8 1128
To2D-36 § 111 .701 GDCDp 22.9

Te2D-37 § 112 76.8 GDCDp 13.7

Te2D38 § 113 427 GDC 121

TO2R-32§ 114 625 GDCDp 64 229
T92R-39Ci 114 163 GDC 55 229
T92R-40 { 115 674 GDCDp 85 1280
To2D-41§ 103 5389 GDC 46 457
T92R-42 { 116 296 GD 0 550
To2R-43 § 117 833 GDCVDp 85  1.83

- Sept. 8 McAuley
— Sept. 10 McAuley
— Sept. 10 J.T. Thomas {No open hole log.
- Sept. 11 McAuley
— Sept. 12 McAuley
—  Sept.18  McAuley
- Sept. 18 McAuley
—  Sept.19  McAuley |Sms 5 & 2 tested for methane.
—  Bept. 20  McAuley
—  Sept.21 McAuley
—  Sept. 28  McAuley .
22 Sept. 22 J.T. Thomas |A.R.D. Box#3
w—  8Bept, 22 McAuley
34 Sept. 23 J.T. Thomas |No open-hole. CH2.ARD Bx #3.
-  Sept. 24 McAuley
33 Sept. 25 J.T. Thomas jNo open-hole [og. ARD Box #2.
—  Bept. 25 McAuley
--  Sept.26 J.T.Thomas |No coal.
— Sept, 25 McAuley
-—  Sept. 26 McAuley [No eoal,
—_ Sept. 27 McAuley
—  Sept. 29 MeAuley
Oct. 3/92  McAuley
37 Sept. 29  J.T. Thomas |A.R.D. Box #1.
—_ Oct.1  J.T. Thomas
- QOct. 1 MeAuley
- Oct. 2 JT. Thomas
— Oct, 2 McAuley
—_— Oct.3 J.T.Thomas
— Oct. 4 JT.Thomas
— Oet. 5 J.T. Thomas
—_ Qct. 5 McAuley |Tenas Ck. drill-hole.
—_ Oct. 7 McAuley |Tenas Ck. core-hole.
— Oct. 5 McAuley (Tenas Ck. drill-hole.
p— Oct.6& LT, Themas B
-— Oct. 6 McAuley {Tenas Ck. No open-hole log.
-— Oct. 7 MeAuley {Tenas Ck. drill-hole.

eIl ~N2G | RIBSEI 111l Q12188111111 1=11
i

TOTALS: 4786.6 metres 585 233
Diamond: 2407.1 where: G = Gamma Log
Rotary: 22205 D = Density Log
Rotary Caore: 159.0 : C = Caliper Log
4786.6 metres V = Verlicality Log
Bp = Dipmeter Log
8 = Sonic Lag

A.R.D. = Acid Rock Drainage



2.1.41

2142

Drill-hole Numbering

Drill-holes completed between 1979 and 1989 were not numbered
utilizing 2 common numbering scheme. As a result, in 1992, all
drill-holes completed to date on the property were renamed to
reflect a common system. The original numerical component of
the name was retained to avoid confusion but prefixes denoting
the year drilled and the type of drill-hole were made consi_stent.
An example of the adopted system would be T85D-502 where:

T  -denotes it as a Telkwa Property drill-hole.
B85 - classifies it as being drilled in 1985,
D -denotes it as a diamond drill-hole; R as a rotary.

502 - is its original numerical component.

For rotary core-holes a C would follow the numerical component.

A complete drill-hote listing is provided within Enclosure 7.

Geophysical Logging

When physically possible all holes were open-hole geophysically
logged shortly after drilling was suspended. Where poor downhole
conditions were encountered a slimline gamma-density tool was
lowered thrbugh the drillstem so as to obtain at least one complete
log of the hole. Detail logging (1:20 Scale) was undertaken over
significant coal seam intervals only. Copies of geophysical log
responses for each borehole are presented within Enclosure 30.
In most cases downhole conditions were satisfactory and the

following open-hole geophysical log responses were obtained:
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Gamma Ray General 1:100 Scale
Long Spaced Density General  1:100 Scale

Sonic General 1:100 (on selected holes only)
Dipmeter; General 1:100 (on selected holes only)
Caliper -

Deviation

Gamra Ray Detail 1:20 Scale

Long Spaced Density Detail 1:20 Scale

Bed Resolution Density Detaill  1:20 Scale

2.1.4.3 Dirill-hole logging, Sampling and Analysis

All core-holes completed during the 1992 exploration program
were logged in detail (Enclosure 8) and a total of 585 coal ply
samples collected. In addition rock samples from representative
core-holes were collected for subsequent analyses for Acid Rock
Drainage potential. Cuttings descriptions from rotary drill-holes, as
described in th'e field, are found within Enclosure 9. Specific
details of analyses conducted and test results are discussed in
Section 4.0. '

2.1.5 Reclamation

‘Rec[amation activities were undertaken in areas disturbed by 1992
exploration activities, as well as the old Bulkley Valley Collieries Mine site
located along the east bank of Goathom Creek. All disturbed areas were
recontoured, reseeded and fertilized using Forestry approved mixtures.
Access trails on sloping ground were water barred for erosion control, and
additional topsoil was added to areas that inhibited new plant growth. All

work was carried out in accordance with the regulations and guidelines of

17



B.C. Foresiry. Areas which were not reclaimed in 1992 due to the onset

of adverse weather were completed during June of 1993.
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3.0

GEOLOGY

3.1

REGIONAL GEOLOGIC SETTING

During Jurassic and Cretaceous time much of the western portion of British
Columbia was formed as the result of several terranes that moved slowly toward
and eventually collided with the North American craton. The Telkwa coalfield is the
product of sedimeniation that occurred as one such terrane, the Stikine Terrane,
pushed eastward to eventually become sutured to the North American landmass
(Richards, 1988).

Successor basins, wh_ich formed in response to the approaching terrane, were the
focus of rapid sedimentation, subsidence and increased tectonic activity. One
such successor basin, the Bowser Basin, had developed during Middle Jurassic
time near the present-day location of Smithers. It was a centre of deposition,
bounded on the north by the Sfikine Arch, on the south by the Skeena Arch and
on the east by the early uplifting of the Columbian Orogeny. The Telkwa coalfield
developed along the northern flank of the Skeena Arch near the southern limit of

sedimentary rocks in the Bowser Basin (Figure 2.1) (Palsgrove and Bustin, 1991).

Deposition of the coal-bearing sediments in the Telkwa area was initiated into the

éowser Basin during the Lower Cretaceous, following uplift and erosion of the -
Skeena Arch. Although this sedimentation initially came from the south and west,
an-eastern provenance soon dominated, a response to the increased uplift of the
Coiumbian Orogeny. The result in the Telkwa area is represented by more than
500 metres of coal-bearing strata referred to as the Lower Cretaceous Skeena
Group. [n the Telkwa coalfield Skeena Group sediments unconformably overlie

Jurassic Hazelton volcanics.
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3.2

STRATIGRAPHY

Sedimentation of Skeena Group sediments occurred throughout the Lower

Cretaceous, during which time deposition was influenced by two regressive /

transgressive episodes. As a result the stratigraphic sequence (Enclosure 10) is

divisible into four lithostratigraphic units (Palsgrove and Bustin, 1989) described

below. Forphyritic Tertiary and Cretaceous intrusive dykes and sills commonly

disrupt local stratigraphy as does a large Tertiary granodiorite plug identified on the

northern coal licences.

3.2.1

3.2.2

Unit |

The basal unit, Unit 1, was deposited in a fluvial environment on an eroded
Hazelton volcanic basement of Jurassic age. In the Telkwa area Unit |
may be in excess of 100 metres in thickness and consisis mainly of
cong[omeraté, sandstone, mudstone and coal. Sands and gravels were
typically deposited in braided channels and bars while mudstones
accumulated in floodplains. Coals within this unit, collectively referred to
as Coal Zone 1, formed in poorly drained backswamps and are
characterized by lateral variation throughout the study area. Deposition of

Unit 1 ended with a marine transgression and deposition of Unit |l
Unit 1l

Unit Il was deposited within a deltaic / shallow marine environment and
consists of up to 140 metres of sandstone, silty mudstone and occasional
thin coaly mudstone. Sands were deposited in distributary channels and
moutﬁ-bars while mudstones and silly mudstones accumulated in
interdistributary bays. The thin discontinuous peat beds, none of which are

of economic significance, accumulated in local salt marshes.
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3.2.3

3.24

Unit 1§

Unit Ilf is indicative of the second regressive episode for the area and
represents the deposition of the main coal-bearing stratigraphic sequence.
The unit averages 85 metres in thickness and comprises of sandstone,
siltstone, carbonaceous mudstone and thick, laterally extensive coal
seams. Restrictied nearshore marine, tidal flat and coastal swamp environ-
ments persisted throughout much of the deposition of Unit Ill. Sandstone
units were deposited within tidal channels while interbedded sandstones
and siltstones were deposited nearshore within intertidal environments.
Mudstones are representative of fidal flat deposits. Indications are that

there was significant marine influence during deposition of the entire unit.

Coal Zones 2 through 11 are represented in Unit |il, collectively consisting
of up to 17 coal seams of economic significance. The coal zones were
likely formed in freshwater peat swamps, located landward of the tidal flat,
somewhat isolated from influxes of brackish water. The presence of
sulphur in most of the coal seams suggests, however, that the peat was
infilirated periodically by marine water. Thus the major coal seams are
interpreted to have formed from peat accumulated in a freshwater marsh
that was proximal fo a brackish environment. The Snuggedy Swamp of
South Carolina is considered a modern analog for the palecenvironment

in which Unit Il was deposited.

Unit IV

Unit IV overlies the coal measures and represents a marine transgression
that terminated coal deposition over the study area. The unit exceeds 150
metres in thickness and consists of sandstone overlain by silty mudstone.
The basal sandstone is a transgressive lag deposit while the remainder

represents deposition within a near-shore, shallow marine environment.
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3.3

STRUCTURAL GEOLOGY

Since deposition of the Skeena Group of sediments during the Lower Cretaceous
the Telkwa area has undergone at least two episodes of structural significance.
The Upper Cretaceous of the Bowser Basin reflects a time of deformation, when
high angle faulting and plutonism were cccurring eastward within the Omineca
Crystalline Belt, and increasing uplift was occurring to the west. This was a result
of the suturing of the Stikine Terrane fo the North American craton and also the
effects of additional terranes approaching from the west. Although folding in the
Telkwa area was not as significant as in other portions of the basin, high angle
faulting roughly trending in a north-south direction are apparent in the Telkwa
coalfield, especially on the south side of the Telkwa River. Porphyritic Late

Cretaceous dykes and sills also occur locally within the coal measures.

During the Tertiary much of the area on the north side of the Telkwa River was
intruded by a large granodiorite and quartz monzonite intrusion. The igneous
body, which vertically intruded the Skeena sediments, complicated the structural -
geology of the area further. This is especially apparent at close proximities to the
intfrusive body on the northern coal licences. Structural repercussions in the
Skeena sediments appear to be represented by high angle faulting, establishing
a mosaic of structural blocks that have been rotated and tilted into a variety of
orientations. No specific orientation has been observed to the faulting although
faults are apparent in concentric geometries near the intrusive body and also
appear to crudely radiate from the intrusive edge. Fault displacements have been

observed to range from only a few metres to more than 150 metres.

Although bedding orientations for the area tend to be fault block controlled, each
with independent orientations, dips generally range from 10 to 30 degrees. In the
fault blocks associated with the Pit #3 resource area dips are typically 20 degrees
to the east, while within the blocks of Pit #7 & #8 they average 17 degrees to the
east and northeast respectively. In the Northwest Area, block orientations are to

the southeast and southwest, with dips ranging from 10 to 35 degrees.
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3.4

DETAILED GEOLOGY

Exploration work completed by Manalta Coal Limited in 1992 was performed
mainly on the north Telkwa coal licences and was focussed on further delineation
of the Pits #7 and #8 resource areas, with some reconnaissance work completed
in the Tenas Creek area on the south side of the Telkwa River (Enclosure 4). In
the Pits #7, #8, and the Northwest resource areas the seams represented within
Unit Il (Seams #2 - 11) are of economic significance. In the Tenas Creek area,
however, the main seams of interest are those of the Seam #1 coal package of
Unit 1.

The Pit #7 -and #8 resource areas have been modelled utilizing the Lynx Mine
Modelling System. The resultant models are considered to be an accurate
representation of the geological information obtaineci to date. The northwest
extension of the Pit #8 area (the Northwest Area) has not been modelled thus far,
as additional drilling is considered necessary to accurately determine its geometry.
Tenas Creek Area, which contains 5 drill-holes, only 3 of which have intersected
coal units, is also considered to have inadequate drill-hole control to merit
modelling at this time. No additional work was undertaken within the_ Pit #3 area
in 1992, and time did not allow modelling of the deposit within the Lynx system

during the current year.

The stratigraphic columns prepared for each of the main resource areas
(Enclosure 10) clearly illustrate some of the regional variations and trends which
occur within seam and interseam lithologies throughout the Telkwa Coalfield.

Some of the more notable trends are as follows:

- The coal seams within Lithostratigraphic Unit I, collectively referred to as
Seam #1, are separated from the overlying coals of Unit IIl by up to 140
metres of shallow marine origin sediments. As such the seams have not
been intersected by drilling, except on occasion, within most of the

resource areas drilled to date. The exception is the Tenas Creek Resource
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Area where 'the Unit | coals are the represented target of interest.
Correlation of the #1 seams between resource areas is currently unrefined
and additional information is required to further determine the consistency

and lateral variability of individual seams.

- Seam #2 remains consistent throughout much of the property although
thin partings are apparent within the Pit #3 and #7 resource areas. The
seam does, however, exhibit some ihickness variability over short
distances especially within the northwest portion of Pit #8. Seam #2
Upper, which overlies Seam #2, is thin and developed only within the
eastern resource areas north of the Telkwa River. Seam #2 Lower, which
underlies Seam #2, also occurs on the northern side of the river but is

significant only within the western resource areas.

- Seam #3 remains one of the most consistent seams in the stratigraphic
sequence of Unit Ill. It is found throughout the resource areas which
exploit Unit 1il, and is consistently split into Seams #3 Lower and Upper by

a mudstone parting rarely exceeding one metre in thickness.

- Seam #4 is not developed within the Pit #7 area nor is it found within the
southeast portion of Pit #8. This seam, and eventually Seam #4 Upper,
develops westward info Pit #8 and the Northwest Area, and southward into
the Pit #3 area. The parting thickness between Seam #4 and #4 Upper

increases progressively in a northwesterly direction.

- Seam #5 is well-developed throughout the property but splits to become
Seams #5 Lower and Upper in the western resource areas on the north

side of the Telkwa River.

~ Seam #5ex is undeveloped throughout most of the property but begins
to develop within the Pit #8 resource area, becoming increasingly apparent

on the west side of Pit #8. Within the Northwest Area the seam continues
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to thicken and represents one of the thickest and best developed seams
of the area.

- Although Seam #86 exhibits some variability between Pit #3 and #7, split-
ting from a single seam in Pit #3 to more than 3 seams in Pit #7, it remains
consistent, found throqghout the resource areas. Throughout Pit #8 and
Northwest Area the seam is represented as #6 Lower and Upper,

separated by a parting averaging approximately one metre in thickness.

- Although generally thin and considered uneconomic throughout most of
the resource areas Seam #7 is laterally continuous and shows little
variability throughout the coalfield. The exception is within Pit #7 where the

seam is commonly absent from the sequence.

- Seam #8, although present throughout most of the resource areas,
exhibits considerable variability with respect to seam thickness, often over
short lateral distances. Seam #8, as well as those seams overlying it, are
not well represented within the Pit #7 area since most of that sequence

was eroded from that area prior to glaciation.

- Seam #8, due to its thickness and quality characteristics, is rarely
considered of economic significance. The seam is characterized by visible
pyrite banding and as a result has higher than average raw sulphur values
compared to other seams. Like underlying Seam #8 it often exhibits seam

thickness variability and lateral discontinuity.

- Seam #10 is a relatively consistent seam, present throughout most of the
Pit #3, Pit #8 and Northwest areas., The seam varies in thickness,

however, often over short lateral distances.

- Seam #11, the roof of which forms the top of Lithostratigraphic Unit I,

is found throughout the Telkwa North resource areas where it is usually a
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consistent, continuous seam. It does, however, exhibit some regional

thinning within the northeast segment of Pit #3.

- Four notable sandstone units have been identified within or proximal o
the Seam #2 to #11 coal seam package. The #2 Sandstone, which
underlies the #2 and #2 Lower seams represents the thickest, most
consistent and predictable sandstone unit of the four. Forming the top of
Lithostratigraphic Unit 11, it is a massive sandstone in excess of 10 metres
in thickness which has been observed to commonly contain pelecypod
shells or shell fragment horizons within it. The sandstone unit is most
strongly developed on the resource areas located on the north side of the

Telkwa River.

" The #3 Sandstone, stratigraphically located in Unit |1l between Seams #3
Upper and #4, is present throughout the resource areas but remains
thickest and best developed within the Pit #3 area. The sandstone unit
thins considerably in Pit #7 and continues to thin becoming siltier westward
into Pit #8 and Northwest Area. |

The #7 Sandstone is situated stratigraphically within Unit lll between Seam
#7 and #8 and is laterally continuous throughout the resource areas on
both sides of the Telkwa River. The unit commonly is interbedded with

finer-grained lithologies and is least developed in the Pit #7 area.

The #11 Sandstone, or Unif |V Sandstone as it is sometimes referred to,
represents the base of Lithostratigraphic Unit IV and usually directly
overfies Seam #11. This marine sandstone is regionally correlatable
across the resource areas, displaying only minor variahility. The unit does,
however, tend to be slightly thinner in Pit #3 than within Pit #8 and

Northwest Area.
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3.4.1

3.4.2

Pit #7 Resource Area

To date 18 drill-holes have intersected the Unit Il coal measures (Seams
#2 - 11) within the Pit #7 area (Enclosure 11). Drill-hole spacing for the
area is currently approximately 125 metres. Enclosure 12 presents a
summary of all drill-hole seam intersections and average seam thicknesses
encountered within the Pit #7 resource area to date. Individual drill-hole

details and seam intersection data is provided within Enclosure 13.

The coal measures ifrend in a north-south direction and dip east io
northeastward until they terminate against a northeast-southwest trending
near vertical fault. This normal fault exhibits considerable displacement
(approximately 150 metres) juxtaposing thin coal seams characteristic of
the #1 seams against the Unit Ill coal seams found in Pit #7. The coal
measures also abruptly terminate to the north where Skeena sediments
have been intruded by a large Tertiary granodiorite plug. The intrusive
truncates the sediments at nearly 90 degrees to bedding and extends
beyond Pit #7, Pit #8 and into the Northwest Area. Small-scale faulting
has been identified at close proximities to the intrusive contact in other
areas and is suspected in Pit #7 as well. The coal seams subcrop to the
west and south, as illustrated on cross-sections 7A through 7E (Enclosure
14). Cross-section locations are referenced on the Pit #7 Geology Map

{Enclosure 11).

Pit #8 Resource Area

Current exploration for the Pit #8 resource area is such that 44 drill-holes
intersect the coal measures of the #2 - #11 seam package of Unit IlI,
providing a drill-hole spacing of approximately 150 metres. Drill-hole data
has identified that the area consists of two parallel {rending fault blocks

which present a repetition of the Unit 11l coal-bearing sequence (Enclosure
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3.4.3

15). Displacement on the normal fault separating the two blocks ranges
from 40 metres near its southeastern end, to 80 metres at its northwestern
terminus with the Tertiary intrusive body. Several smaller-scale
displacement faults have also been identified, at close proximities to the
infrusive body and near the southeastern limits of current exploration in the
area. The deposit geometry is complicated further by localized occurrences
of seam thickness variability and some uncertainty as to the limits of the

deposit at its southeast end.

The coal seams subcrop to the southwest and are constrained on the
northeast by the granodiorite intrusive. An area of intense faulting and the
absence of coal-bearing sediments terminates the Pit #8 resource area to
the northwest. Indications are, however, that the Pit #8 structure is not
closed to the southeast where the coal trend may continue. Further explor-
ation is required. Bedding orientations throughout the resource area are
generally fo the northeast as indicated by area cross-sections 8A through
8L (Enclosure 18). Cross-section locations are referenced on the Pit #8
Geology Map (Enclosure 15). Drili-hole seam intersections have been
summarized within Enclosure 16 and spéciﬁc hole details are found within

Enclosure 17.

Northwest Resource Area

Indications from drill-hole information and surface geophysics are that the
coal sequence present within Pit #8 is re-established at mineable depths
in the Northwest Area (Enclosure 19). The area is, however, characterized
by north-south trending faults near the intrusive boundary and a thick fill
cover which ranges up to 35 metres. Some thinning of seams #2 through
#5 appears to exist although the upper seam package continues to be well-
developed. Additional exploration is required in the area to fully establish

field limits and the deposit geometry. Seam intercept summaries are within
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3.4.4

Enclosure 20 and a detailed summary of drill-holes is presented in

Enclosure 21.

Bedding orientations within the area's western fault block range from 10.-
35 degrees to the south-southwest, while near the intrusive body bedding
dips range up to 30 degrees to the southeast. The cross-section
generated through the area illustrates the current interpretation of the field

geometry (Enclosure 22).

Tenas Creek Resource Area

The coal measures intersected by 1992 exploration drilling (Enclosure 24)
are considered to represent the #1 Coal Zone of Unit | and may be
correlatable, although fault displaced, to seams intersected by 1882 drilling
in the vicinity of Cabinet Creek. Bedding orientations at Tenas Creek,
based upon dipmeter logs and three rotary drill-holes which intersected
Seam #1, are 9 degrees fo the northeast (Enclosure 23). A summary of
drill-holes completed in the Tenas Creek area to date, including triose of
Cabinet Creek, is provided within Enclosure 25. Tenas Creek coal-bearing
sediments are presumed to lie unconformably over Jurassic Hazelton

volcanic rocks.
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4.0

COAL QUALITY

The evaluation of coal quality for the 1992 exploration program is based upon the
analytical results from core obtained from diamond and rotary drill-holes. The primary
purpose of the coring program was fo obtain sufficient samples of significant coal seams
for a reliable determination of the raw and clean characteristics of the Telkwa Coalfield.
Analytical data received from 1992 analyses, as well as those from previous years'
analyses, have been compiled and summarized for the Pit #7, Pit #8, Northwest Area and

Tenas Creek resource areas (Enclosures 13,17,21 and 25 respectively).

Specific lab analyses were performed by Loring Laboratories Limited of Calgary, Alberta,
while Tenas Creek reflectance analyses were completed by David E. Pearson &
Associates Ltd. of Victoria, British Columbia. Most samples collecied were representative |
of selected coal lithologies, although some seam roof, floor and parting lithologies were
also collected and subsequently ana!yzgﬁd. Specific analyses performed were completed

in accordance with the coal quality flowsheet provided as Figure 4.1.

Coal in the Telkwa Coalfield varies from High Volatile A bituminous to semi-anthracite by
the ASTM classification of coal rank. The vast majority of the area coals, however, are
a High Volatile A bituminous product with RoMax vitrinite values generally ranging from
0.80 to 1.00 percent. Within the coal measures of the Skeena Group sediments, obser-
vations are that, coal rank generally tends to decrease slightly for coal units situated

higher in the stratigraphic column. Localized occurrences of medium-volatile and semi-

" anthracite coals are thought fo have resulted from either post-Cretaceous heat sources,

deeper burial and subsequent uplift of some coal-bearing units, or from localized higher
heat flux from the pre-Cretaceous basement. Slight increases in coal rank have been
observed in coals situated at close proximities to the Tertiary intrusive on the northemn

resource areas.
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TELKWA EXPLORATION PROGRAM, 1992
‘COAL TESTING

Ply Samples delivered to lab
RAW COMPOSITE ANALYSES WASHABILITY TESTING
(calculated by weight) fleat/sink @ 1.60 8.G.
- Moisture | - Moisture
- Ash - Ash
- Total Sulphur ‘ = Total Sulphur
. - Heating Value*
- Proximate Analyses*
- Sulphur Forms*
- Phosphorous”
RAW PLY ANALYSES
- Moisture
- Ash
- Total Sulphur
Report to MCL " Report to MCL
Report to MCL
DETAILED COMPOSITE ANALYSES* DETAILED ANALYSES
- Sulphur Forms - Ultimate Analyses*
~  Heating Value - Mineral Analysis of Ash*
- Proximate Analyses - Ash Fusion Temp.*
" - Ultimate Analyses - H.G..
- Mineral Analysis of Ash - F.S.1.
- Equilibrium Moisture
- Ash Fusion Temp.
- __Chlorine
DETAILED PLY ANALYSES*
- Sulphur Forms
-  Specific Gravity
Report to MCL . Report to MCL
Report to MCL

* on selected samples only, Figure 4.1



4.1

QUALITY CHARACTERISTICS

Coal quality parameteré have been determined from core samples recovered since
1979 from each of the resource areas identified thus far in the Telkwa coalfield.
The results presented in this report represent a compilation of all analytical results
thus far accumulated within resource areas Pit #7, Pit #8, Northwest Area and
Tenas Creek. Analytical resuits of 1992 ply samples are presented within
Enclosure 26 and compiled analytical results for seam composites are available

for each area, providing details for individual drill-holes, within Enclosures 13, 17,

" 21 and 25.

Analytical results from core extracted in 1292 have provided additional information
to the existing Telkwa coal quality database. Raw ash values for main seams vary
widely ranging from 7.85 % to up to 56.22%. A similar variability exists with
respect to the raw sulphur contents of individual seams, with values ranging from
0.30% to 7.77%. It has been observed, however, that although the sulphur
contents between seams may vary, values for specific seams normally remain
relatively consistent throughout the field. In contrast, volatile matter, fixed carbon

and calorific values show considerably more consistency between seams.
Petrographic analysis was performed on cne 1992 core sample collected from

Seam #1 in the Tenas Creek resource area. Results of the analysis are presented

within Enclosure 27.
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5.0

COAL RESOURCES

Quantities of in-situ coal have been determined from drill-hole seam intersection
information gathered between 1979 and 1992, Specific resource areas have been
identified, each of which represents an independent field within the Telkwa Coalfield.
Each possess unique characteristics with respect to deposit geometries and all exploit the

coal measures of either Unit | or Unit {l].

Coal resources prepared for this report have been classified according to the Standardized
Coal Resource/Reserve Reporting System for Canada compiled by the Geological Suﬁey
of Canada (1989). Due tfo the nature of the Telkwa deposit, the resource areas identified
thus far within the coalfield have been classified as complex geological deposiis. As a
result the drill-hole density which currently exists allows the Pit #7 and much of the Pit #8
coal reserve to be classified as measured, while the Northwest Area is considered inferred
to indicated. The Tenas Creek prospect has been classified as inferred, as it requires

additional work to establish field limits, deposit geometry ahd coal quality characterisfics.

5.1 RESOURCE CRITERIA

It is the intent of this study to report the total quantity of significant coal ocecurring
within resource areas identified or further delineated by 1992 exploration activities.
Resource areas reported on include Pit #7, Pit #8, Northwest Area and Tenas
Creek. The reader is referred to previous years' Assessment Reports for reserve
estimate details of other resource areas identified on the Telkwa Property. Table
5.1 presents a summary of the estimated in-situ coal reserve established to date

for each of the Telkwa Property‘ resource areas.

Reserve estimates have been prepared based upon drill-hole seam intercept
information established from geophysical log signatures. Resource areas for which
geological models were generated (Pit #7 and Pit #8) have had total in-situ

reserves estimated via the Lynx Mine Modelling System. For the Northwest and
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Tenas Creek areas, reserve estimates are based upon simpler, more direct

measurement methods.

For those areas not computer modelled average seam thickness values were cal-
culated for each resource area and subsequently the surface area that each seam
occupied was measured for each area. The resultant reserve estimates for the

Northwest and Tenas Creek resource areas are based upon the following formula:
R=AxThxS8G

where R = Coal Reserves (tonnes).
A = Area occupied by a particular seam (m2).
Th = average seam thickness for a particular resource area (m).

8G = the Specific Gravity of a particular seam (g/cm3 = /m3).

5.1.1 Pit#7 Reserve

Only significant seams were modelled, and thus uitimately considered
during the reserve calculations of the Pit #7 resource block. Criteria for
seam sglection were based mainly upon seam thickness; generally seams
which exhibited thicknesses of 0.50 meires or greater were included in the
volume calculations. Partings with thicknesses exceeding 0.30 metres
were considered separable and were not included as part of the seam
package. Seams utilized in the reserve calculations, which are equivalent

to those modelled, include:

Seam 2

Seam 3L

Seam 3U
Seams 5 and 5R

all of the Seam 6 coals
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Seams overlying the #6 coal package were not considered as they were

intersected only with one drll-hole and are in tum not adequately

represented within the field. The total in-situ coal reserve thus calculated
for Pit#7 is 4,32?,000 tonnes.

Table 5.1

Estimated In-situ Geological Coal Reserve; Telkwa Property

1992 In-situ Coal Reserve:

Confidence

Geological
Resource Area Reserve Level
{M. tonnes)
Telkwa Notrth: Pit #7 Area m————— 4.33 ————an Measured
‘ Pift #8 Area . - 14.25 e — Measured
Northwest Area  ~remn 11.06  ccemeemm Indicated & Inferred
29.64
Telkwa South: Pit#1,2 Area @ -——-o- 3.37 ¥ emmmnen Indicated
Pit#3 Area @ -—-——o- 12.86 ¥ - Meas - 80%; Ind - 20%
Pit #4 Area — 0.56 ¥ e Inferred
Pit #5 Area —— 0.34 ¥ e Inferred
Pit #6 Area ——————- 1.80 * e Indicated
18.93 -
Cabinet Creek e 3.71 * - Inferred
Tenas Creek s 8.69 e . Indicated & Inferred
12.39
s
Telkkwa Property Total: 60.96  Million tonnes

where: * = Resource area reserve estimates from previous years' Geological Reports
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5.1.2 Pit #8 Reserve

Pit #8 represents a more complex geological deposit than does Pit #7,
consisting of two main fault blocks and several smaller fault zones that
exhibit minor displacement. In addition the Pit #8 resource area is
considerably larger, within which the entire Unit [ll coal package is well
represented. Criteria utilized for reserve estimate calculations were
equivalent to those of Pit #7. Seams considered in the reserve

calculations, which are equal to those which were modelled, include:

- Seam 2

- Seam 2L where present in significant thicknesses

- Seam 3L and 3U '

- Seam 4 _

- Seam 4U when significant thicknesses were attained

- Seam 5 (which splits to become 5U and 5L westward)

- Seam 5ex where present in significant thicknesses

- Seam 6L and 6U

- Seam 7 in areas where thicknesses met the desired criteria
- Seam 8 in areas where thicknesses met the desired criteria

- Seam 9 in areas where thicknesses met the desired criteria

The reserve estimates are inclusive of all modelled coal seams northwest
of the faults situated near the southeast limit of the area (6059000 /
617600; Enclosure 15). They do not speculate upon coais which are
present southeast of the faults or which may exist beyond the current limits
of geological control. The total in-situ coal reserve thus far established for
the Pit #8 resource area is 14,254,300 tonnes.
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5.1.3

5.1.4

Northwest Area

Drill-hole seam intersection summaries for Northwest Area are found within
Enclosure 20 while the table within Enclosure 28 lists average specific
gravities for each of those seams encountered. Seam surface areas were
planimetered from the area geology map (Enclosure 18), specifically for the
western fault block. - The eastern block adjacent to the intrusive body was
not considered for the reserve calculations as interpretations in this area
are based solely on one drill-hole that intersected the coal measures.
Significant folding has not been observed within the western block and
bedding dips average 22 degrees. As a result drilled seam thicknesses
were not corrected for true thickness and therefore bedding dips were also

not considered during the seam surface area calculation.

The total in-situ coal reserve for the current explored limits of the Northwest
Area has been estimated at 11,058,868 tonnes for all seams considered
mineable. Additional work is considered necessary to further delineate field
limits, deposit geometry and ultimately bring the coal reserve to a

measured [evel.

Tenas Creek Area

The Tenas Creek resource area contains limited drill-hole information and
has in turn had its coal reserve classified as inferred. Until such time that
the field's geometry and limits are further established the area's coal
reserve estimate has been calculated based upon that area which extends

to 200 metres beyond the current limit of drill-hole control.

Tenas Creek drill-hole seam intersection summaries are provided within
Enclosures 24 and 25. An average specific gravity of 1.43 was used for

the #1 Seam, based upon analytical results from the sole core-hole in the
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area. Bedding orientations for the Tenas Creek deposit are calculated at

9 degrees to the northeast.

The total inferred in-situ coal reserve thus far identified for Tenas Creek
Area is 8,686,400 tonnes, based upon the main seam of interest, Seam #1/
#1 Upper. Like the Northwest Area additional exploration work is required

to delineate field limits and deposit geometry.

39



6.0

COSTS INCURRED.

Details of costs incurred during the 1992 exploration program are provided within the Cost

~ Summary Report (Enclosure 29). The summary presented represents the total expend-

itures to date relating to the Telkwa Project 1992 exploration activities.
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7.0

SUMMARY

The Skeena Group of sediments of the Telkwa Coalfield is an erosional remnant of Lower
Cretaceous sedimentary rock deposited along the southern flank of the Bowser Basin.
Throughout the Lower Cretaceocus sedimentation occurred during which fime deposition
was influenced by two regressive / fransgressive episodes. As a result the stratigraphic
sequence is divisible into four lithostratigraphic units, Units | through V. The lithologies
within Units | and lll are representative of the regressive episodes and, in fum, the periods
of significant peat development in the Telkwa area. The coals within Unit |, collectively
referred to as Coal Zone 1 are separated from the Unit lll coals by as much as 140 metres
of mainly marine sediment. Coal seams #2 through #11, represented in Unit Il

collectively contribute 20.5 metres of coal o the Unit's 85.0 metre average thickness.

Since deposition the Skeena Group sedimentary package has been modified by faulting
and minor folding resultant from continental stresses that persisted throughout much of
the Upper Cretaceous and Tertiary. In addition, during the Eocene of the Tertiary; Period,
an igneous body infruded the Skeena sediments, further disrupting and faulting the
sedimentary package. As a result much of the area is characterized by high angle
faulting, breaking the area into a mosaic of structurai blocks that have been rotated and
tilted into a variety of orientations. Resource areas Pit #7, Pit #8, Northwest Area and

Tenas Creek Area are each representations of such fault blocks.

Several resource areas have been identified in the Telkwa area and since the early 1900s
the area has been sporadically mined, exploiting the Unit | and Unit Il coals. it was not
until the late 1960s, however, that drilling as a means of identifying potential resource
areas was utilized. Between 1979 and 1989 Shell Canada/Crowsnest Resources
completed several exploration programs, completing 263 drill-holes and highlighting

several resource areas, most of which are located on the south side of the Telkwa River.

The Telkwa Property coal licences have been held by Manaita Coal Limited since May
1st, 1992 and since that time Manalta has completed one exploration program on the

prdperty. While several areas of potential economic interest were identified by the
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property's previous owners, 1992 exploration activities were focused on further delineation
of the Pit #7 and Pit #8 resource areas, and reconnaissance exploration of the Northwest
and Tenas Creek areas. Between mid-August and mid-October Manalta Coal completed
43 drill-holes, 3.6 kilometres of surface geophysics and an airborne magnéﬁc survey
review. The majority of work undertaken by Manalta in 1992 was completed on the north
side of the Telkwa River in resource areas Pit #7, Pit #8 and Northwest Area. Four of the
43 dill-holes, one of which was cored, was completed in the Tenas Creek resource area
on the south side of the Telkwa River. Coal samples were collected from all cored drill-
holes for subsequent coal quality analysis as were rock samples from 6 representative

cores for Acid Rock Drainage anélysis.

The vast majority of the Telkwa area coals explored to date are a High Volatile A
bituminous product by ASTM classification of coal rank. Medium Volatile bituminous as
well as occurrences of semi-Anthracite coal are also known to exist. While the majority
of Telkwa coals are relatively consistent with respect to raw calorific value, volatile matter
and fixed carbon values, variations in raw ash and sulphur values have been observed
between seams. Sulphur content variations between some seams is attributed to periodic
infiltrations of marine water into the developing peat swamp, while inundations are thought

to have terminated development of some of the coal seams.

Resources calculated for the Pit #7 and Pit #8 Resource Areas by Manalta Coal Limited
were completed using computer models constructed via the Lynx Mine Modelling system.
For Northwest Area and Tenas Creek Area manuall methods for reserve estimates were
utilized. Estimated in-situ geological coal reserves for the four resource areas detailed in
this report total 38.33 million tonnes. [n-situ reserves for all resource areas identified thus

far within the Telkwa Property limits are estimated at 60.96 million tonnes.
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8.0

CONCLUSIONS

Significant réserves of High Volatile A bituminous coal have been identified within the
Telkwa Coal Property limits currently held by Manalta Coal Limited. While the primary
value of Telkwa coal is as a thermal product, some of its properties allow it consideration
as a low grade coking coal. The majority of the coal reserve identified thus far within the
property licences is represented by Seams #2 through #11 of Unit [li, most of which has
been identified within resource areas Pit #3, Pit #7, Pit #8 and Northwest Area.

The coal reserve identified to date is known to lie within individual fault blocks, or
Resource Areas, each with independent field limits and deposit geometries. Results from
the 1992 exploration program have aided in further definition of the geclogy of the Pit #7
and Pit #8 resource areas, providing additional coal quality information and allowing the
coal reserve within them to be classed as measured. While the structure encompassing
Pit #7 Resource Area is closed, Pit #8 field limits have not yet been established at its
southeastern end and as a result additional exploration in this area is required. The
resource areas identified as Northwest Area and Tenas Creek Area were previously
unexplored and, in 1992, were identified and partially delineated by the year's exploration
activities. Additional exploration in both areas is required to fully evaluate their geomeitries

and resource potential.
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1.0 INTRODUCTION

This report presents the results of a geophysical survey in the vicinity of Telkwa, British

Columbia. The general location of the site is iflustrated in Figure 1.

The objective of the survey was to map.changes in physical properties of the subsurface
associated with variations in structure and rock type. Variations in geology were expected to
include coal subcrops and intrusive volcanics' (Hazelton Volcapics). In order to address this
objective, a combination of electromagnetic induction, direct current resistivity and magnetic

techniques were employed.

On-site activities have been performed in accordance with Manalta Coal Ltd. Purchase Order

Number 5114, dated August 25, 1992.
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- 2.0 LOGISTICS AND DATA ACQUISITION

The geophysical surveys were conducted between September 14 and 20, 1992. The crew
consisted of a professional geophysicist and a geophysical technician from Geo-Physi-Con Co.
Ltd. An additional person was hired from the Smithers, BC area to assist with a portion of the

data acquisition.

The geophysical surveys were performed overa grid prepared by Manalta Coal Ltd. personnel.
Four crosslines and one baseline, totalling approximately 3.5 line kilometres, were slashed and
chained. Electromagnetic induction and magnetic surveys were performed over the entire grid.

Direct current resistivity data was acquired along the four crosslines.

2.1 Electromagget_ic Induction (EM) Methods

The electromagnetic induction method uses a time varying magnetic dipole source to induce
current flow in the ground. This current flow induces a secondary magnetic field ;!:hich is
sensed by a similar receiver dipole. The measured amplitude and phase of the secondary field
is related to the conductivity distribution in the subsurface.‘ The equipment used was the Max-

Min I-10 horizontal loop EM system. - The basic principles of operation of this system are
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summarized in Appendix A. The corresponding Manufacturer’s specifications are given in

Appendix B.
2.1.1 Max-Min I-10 Horizontal Loop EM (HLEM)

The Max-Min I-10 system consists of a transmitter and transmitter coil connected by a flexible
reference cable at a receiver and receiver coil. Depth of penetration of the system can be varied

by altering either the transmitter-receiver coil geometry, or the operation frequency.

Max-Min I-10 data were recorded with the transmitter and receiver loops in horizontal coplanar
configuration. Transmitter-receiver coil separation was 50 metres. This configuration enabled
sufficient resolution while minimizing noise due to variation in transmitter-receiver coil
separation. Measurements at four different frequencies of operation (1760 Hz, 7040 Hz,

14080 Hz and 56320 Hz) were digitally recorded and subsequently downloaded into an IBM-PC

compatible computer.

2.2 Direct Current Profiling (DCP) Method

The DCP method involves driving current into the ground through a pair of current electrodes.

The resulting current distribution in the earth is mapped by measuring the voltage across a
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second pair of potential electrodes. The basic principles of the DCP method are summarized

in Appendix A.

The survey used a 20 metre station interval with the measurement array oriented along the
direction of the survey line. At each station, measurements were made to four different effective
depths of exploration using Schlumberger array configuration. Table 1 lists the current potential -

electrode separations and an estimate of the effective depth of exploration for each of the four

configurations.
TABLE 1
DCP Measurement Arrays
Current Electrode Potential Electrode Estimated Effective
Separation Separation Depth_of Exploration
(m)_ (m) (m)
20 2 5
60 : 20 15
1060 20 25
140 20 .' 35
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DCP data was recorded with the Scintrex RAC-8 Low Frequency resistivity system. The

Manufacturer’s specifications are listed in Appendix B.

2.3 Magnetic Method

Total field magheﬁc measurements were recorded with an Omni EDA IV proton precession

magnetometer. Measurements were taken at 10 metre intervals along the survey lines.

The tie-line survey method was used to correct the data for the time varying component of the

earth’s magnetic field.

The basic principles of the magnetic method. are summarized in Appendix A. The
Manufacturer’s specifications for the Omni IV proton precession magnetometer are given in -
Appendix B.

3.0 DATA PRESENTATION

In general, the 7040 Hz, HLEM data best illustrates the position and relative magnitude of the

HLEM conductors at this site. HLEM profiles illustrating this data on an individual line basis
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are presented in Figures 2 to 6. In addition, the 7040 Hz data has been presented as an HLEM
profile map in Figure 7, illustrating the relative positions of the survey lines. Corresponding
conductor labels between the survey lines indicate interpreted line to line continuation of

conductor axes.

HLEM data profiles illustrating the 1760, 14080 and 56320 Hz data are presented in

Appendix C (Figures C1 to C15).

The DCP measurements have been converted to apparent resistivity using mathematical relations
incorporating measurement array geometry. The apparent resistivity is the total resistivity
‘measured at ground surface ‘due to the combined effect of subsurface layers of various

thicknesses and resistivity within the effective exploration depth of the survey array used.

Direct current profiles of apparent resistivity for each of the four measurement arrays have been
plotted on a logarithmic scale versus array midpoint station location along Lines 1 South, 2

South, 3 South and 4 South in Figures 8 to 11.

Total field magnetic data has been presented as data profiles in Figures 12 to 16. Magnetic

intensity, measured in gammas, has been plotted versus survey station locations for the five
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survey lines. In addition, the total field magnetic data has been presented as a contour map

(Figure 17) to further illustrate the distribution of magnetic intensity at the site.

4.0 RESULTS
4.1 Line 1 South

HLEM data profile (7040 Hz) along Line 1 south is shown in Figures 2 and 7. A moderately
strong conductor, idenfified as-A, is evident at approximately Station 0430 East, Small
variations in the HLEM profile are evident at Stations 0430 West, 14-20 East, and 2+20 East.
These locations are in the vicinity of roads intersecting the survey lines. The slight anomalous
HLEM response in these areas is likely a result of variations in transmitter-receiver coil

separation as the road cut was traversed.

Line I south DCP data, illustrated in Figuré 8, shows a region of anomalously high -apparent
resistivity east of Station 3-+50 East. This resistivity anomaly is evident in all four array modes,
indicating a depth of up to 35 metres. A somewhat smallei' increase in apparent resistivity west
of Station 0450 West is evidex.it predominantly in the 20, 60 and 100 metre current electrode

separation data (effective depth of exploration of up to 25 metres).
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In general, the total field magnetic data, presented as a data profile in Figure 12 along Line 1
South, shows an increase in magnetic intensity from west fo east. This may indicate a reduction

of overburden thickness in this direction.

A relatively large magnetic anomaly is evident to the east of Station 3450 East. An area of

low magnetic intensitfy is apparent to the west of Station 0-+50 West.

The coincident HLEM (conductor A), DCP and magnetic anomalies at the east end of Line 1
South (centered at approximately Station 4-+00 West) likely map the west ed_ge of the Hazelton
Volcanics. Increased apparent resistivity and magnetic intensity are generally characteristic of
igneous rocks. The HLEM conductor A may be a response to the conductivity contrast at the
contact between the two different rock types and/or to conductive material (eg. clays) that may
be present at the contact.

Thé increase in apparent resistivity and a corresponding decrease in magnetic intensity west of
Station 04350 West may indicate the presence of coal in this region. No corres;ponding _

anomalous HLEM response is apparent.
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4.2 Line 2 South

The 7040 Hz HLEM datz profile for Line 2 South is presented in Figures 3 and 7. The HLEM
profiles along Line 2 South are similar to that along Line 1 South, with conductor A being the
most prominent feature., Other, somewhat smaller variations are evident in the data, as
illystrated in Figure 3. The weak.conductor at 1440 West is coincident with an intersecting
road and is likely a result of variations in transmitter-receiver coil separation. The weak
response at Station 2-+80 East may be due to two weak, parallel conductors, or to a single weak,

relatively wide conductor {see Appendix A, Figure A).

Line 2 South DCP data, illustrated in Figure 9, has identified regions of anomalously high
apparent resistivity at both the éast and west ends of the survey line. The anomalies are most
-apparent m the arrays resulting in the greatest exploration depths (25 metres and 35 metres). .
Total field magnetometer survey results, shown in profile for Line 2 South in Figure 13,
illustrate a gradual increase in magnetic intensity from west to east. This may indicate ciecreased
overburden from west to east. A slight reduction in magnetic intensity is evident at the west
extent of the line. The low magnetic intensity shown at tfle east end of the line may be only a
portion of an anomalous magnetic response which may extend east beyond the limit of the

survey line.
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Coincident anomalous DCP apparent resistivity and HLEM conductor A at the east end of Line
2 South (east of Station 4+00 East) may indicate a rock contact (west edge of the Hazelton

Volcanics)., Anomalous magnetic response is also evident in this region.

Increased apparent resistivily with a coincident reduction in magnetic intensity west of

approximately Station 14-50 West may indicate the presence of coal.
4.3 Line 3 South

The 7040 Hz HLEM data profile for Line 3 South is presented in Figures 4 and 7. Conductor
A, at the éas‘éem extent of Line 3 South, appears to be the most prominent feature along the
survey line. A somewhat weaker HLEM anomaly at Station 3480 East, is likely due to
- variations in transmitter-receiver coil separation as a result of traversing a relatively steep
embankment at this location. A weak conductor, centered at apbroximately Station 2--80 East,
may be due to a weak, relatively wide conductor, or to the combined effect of two separate

conductors.
)

Line 3 South DCP data is presented as a data profile in Figure 10. High apparent resistivity is
evident in all four array configurations east of Station 4400 East. Increased apparent

resistivities are evident extending east of Station 3+ 10 East in the array configuration yielding

16



GEO;/I?’ SfC?V

the shallow effective depth of exploration (5 metres), indicating a greater lateral extent in the
shallow data. A slight increase in apparent resistivity is also evident between Stations 1-+80

East and 0+ 70 West.

A relatively large magnetic anomaly is evident to the east of Station 34-80 East as illustrated in
Figure 14. A gradual increase in magnetic intensity from west to east may indicate a decrease

in overburden in this section.

Coincident HLEM conductor A, increased apparent resistivity and a relatively strong magnetic
anomaly at the east end of Line 3 South (at approximately Station 4-+20 East, extending to the

eastern limit of the survey line) may indicate the occurrence of the Hazelton Volcanics.
The slight increase in apparent resistivity between Stations 1480 East and 0+70 West, evident

predominantly in the 5 metre depth of exploration data, suggests a relatively weak resistor within

approximately 5 metres of ground surface. This is likely due to variations in soil type.

11
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4.4 Line 4 South |

The axis of conductor A is centered just beyond the eastern limit of Line 4 South (Figures §
and 7). Several weaker HLEM conductors have also been identified along Line 4 South in

Figure 3.

Results of the DCP survey along Line 4 South (Figure 11) indicate very little apparent resistivity
variation along the extent of the line. Increased apparent resistivity between Stations 2+70 East
and 4450 East may indicate a coal subcrop and/or variations in soil type. A slight increase in
apparent resistivity, in the 5 metre depth of exploration data only, is evident at the east end of
the survey line (east of Station 5-+50 East). Apparent resistivity decreases slightly between.

Station 0+50 West and the west end of Line 4 South.

Total field magnetometer results along Line 4 South (Figure 15) identifies a relatively large

magnetic anomaly at the west end of the survey line. The cause of this anomaly is unknown.
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4.5 Baseline

Results of the HLEM and total field magnetometer survey along the Baseline are illustrated in

Figures 6 and 16, respectively. The HLEM results are further illustrated in the HLEM Profile

Map (Figure 7).

A relatively strong BLEM conductor at Station 2-+85 South has been identified in Figures 6

and 7, Geological mapping has suggested the occurrence of a northeast - southwest striking fault
in this region. Continuation of this fault is not readily evident on either of Lines 1 South or 2
South along the proposed strike. This is most likely due to the acute angle at which the fault
is expected to intersect survey Lines 1 South and 2 South. A somewhat weaker conductor has
been identified at Station 4440 South. In addition, the HLEM response signature at the west
end of the Baseline suggests that the axis of a conductor may occur just beyond the southern

limit of the survey line.

Results of the total field magnetometer survey (Figure 16) indicates a minimal variation in
magnetic intensity along the Baseline. An area of slightly lower magnetic intensity of relatively
limited lateral extent centered at Station 5+25 South is coincident with an access road. The

survey line intersects the road at an acute angle such that several magnetic measurements have

13
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been taken on the road. Thus, variations of soil type may be the cause of the variant magnetic

intensities within this region.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The geophysical surveys in the Telkwa, BC region have identified several areas where additional
testing should be considered. It is suggested that the following regions be tested by drilling

and/or correlated with geological mapping which may exist:

i) The eastern regions of any or all of lines 1 South, 2 South and 3 South
where coincident HLEM, DCP and magnetic anomalies exist, suggesting the

presence of the Hazelton Volcanics.

ii) The western regions of Lines 1 South and/or 2 South where coincident
increases in apparent resistivity and decreased magnetic intensity may

indicate the presence of a coal subcrop.

iii)  Inthe vicinitjr of Station 2+835 South along the Baseline to verify the

occurrence of faulting.

14



iv)
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The western limit of Line 4 South to determine the cause of the anomalous

magnetic intensity in this region.

The region between Stations 2-+70 East and 4+350 East along Line 4 South

to determine the cause of the increased apparent resistivity.

The present geophysical survey results should be further correlated with all available geological

information for this area to enable a more detailed and complete geological interpretation.
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APPENDIX A

GEOPHYSICAL METHODS

A.1 HORIZONTAL 1.00P ELECTROMAGNETIC INDUCTION EM) METHOD

In the HLEM (Max-Min) method, eddy current flow is induced in the ground by the time
varying magnetic dipole transmitter. The eddy current flow, in turn, induces a secondary

magnetic field which is sensed by a similar receiver dipole.

In the HLEM méthod eddy currents in adjacent layers can be mutually interacting. Thus there
is no simple relationship between apparent conductivity and t1.1e conducti‘;ity thickness
characteristics of the ground. Further, calibrations to compensate for the primary field are
usually undertai{en over ground of finite conductivity so that absolute calibration of the
measurement equipment is impossible. The HLEM measﬁrements are suited fqr locating zones

of anomalously high conductivity rather than measurement of- absolute conductivity levels.

The Max-Min (HLEM) instrumentation allows measurement using differing intercoil spacings
(usually 30 to 100 metres) and different operating frequencies (400 hertz to 56 kilohertz).
Exploration depth is generally in the order of 50 to 80 percent of the intercoil spacing. The uses
of a range in frequencies generally allows observed anomalies to be quantatively placed at either

shallow or larger depth.
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HLEM measurements will observe negative (phase reversed) and large anomalies in both the in-
phase and quadrature components over subsurface conductive bodies. Figure A shows examples
of HLEM response across conductive bodies of various geor.netrics. Over dipping bodies the
maximum gradient in HLEM data generally lies to the down dip side. However, other factors
such as the depth to the condu;:tor, frequency of operation, and ratio of intercoil spacing to
conductor width also affect the relative geometry of the observed in-phase and quadrature phase

anomalies.

HLEM survey are usually oriented so that measurements are obtained along a line perpendicular
to the anticipated strike of the conductive target. In areas of uneven terrain, small spacing errors
and loop tilt discrepancies can cause noticeable measurement errors, especially for the in-phase

component of the field, Measured data are plotted versus intercoil mid point along survey lines.

The HLEM has greatest application for locating stecply dipping and relatively conductive
structures such as faults or shales bounding coal subcrop. It is generally not useful for

determining the conductivity-thickness characteristics of a layered earth.
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A.2 DIRECT CURRENT PROFILING METHOD

Both coal and igneous rocks are generally characterized by relatively high resistivity. This
resistivity contrast, in comparison to surrounding rock, enhances the ability to directly detect the
presence and depth to the coal or igneous intrusion within the upper 30 metres of the subsurface
using surface based direct current techniques. Direct current profiling is used to delineate the

lateral boundaries between near surface materials of contrasting resistivity.

In the example of the present survey, coal and igneous rock is expected to be considerably more

resistive than the surrounding material.

Operation of the system in the Schlumberger configuration is illustrated in Figure B. Current

is driven into the ground through one pair of electrodes (I, and L). The potential difference .
established in the earth by this current is measured with a second pair of electrodes (P, and P,).

To study the variation in resistivity with depth, the spaciné between the current electrodes is
varied. Figure B shows schematically the distribution of current flow at two electréde s-pacings-.

At close electrodé spacing (Figure B2), the currents dominantly flow near the surface and the
potential field is virtually not influenced by deeper strata.: With increase spacing, part of the
current flow is located in deeper layers, and the potential measured is influenced by the

resistivities of these layers.

The potentials measured are converted to apparent resistivity using geometric characteristics of

the measurement array. The apparent resistivity is the resistivity monitored at ground surface
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due to the combined effect of subsurface layers of various thickness and resistivity within the
exploration depth of the measurements used. For a subsurface exhibiting homogeneous
tesistivity, the apparent resistivity derived from resistance measurements for any array
configuration would be Iidentical and equal to the resistivity of the subsurface. Variation of
apparent resistivity with depth or exploration (current electrode separation) indicates the presence

of subsurface strata characterized by contrasting electrical resistivities.
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GEOPHY SICON
A.3 TOTAL FIELD MAGNETOMETER METHOD

Portable total field magnetometers are used to measure the strength of the ambient magnetic field
at each station along a survey line. The magnetic field includes a component due to the earth’s
main magnetic field, a time-varying component due to magnetic storms and daily variations in

ionsphere currents, and a variable due to local subsurface magnetism.

Compensation of diurnal variations in the edrth’s magnetic field is achieved by utilizing a
continuous reading base station magnetometer, or by re-establishing a predetermined location

at regular intervals throughout the survey.

Subsurface magnetic sources include magnetic rocks and any buried ferrous metallic objects.
In general, basic igneous rocks have the highest magnetic susceptibility. Coal generally has a

very low magnetic susceptibility.

The proton (or nuclear precession) magnetometer utilized the precession of spinning protons in
a sample of hydrocarbon liquid to measure total magnetic intensity. The protons, or
hydrocarbon nuclei, within the sample are polarized norma;l to the terrestrial field by means of
a current through a surrounding coil. Upon sudden removal of the polarizing field, the protons
precess about the direction of the earth’s magnetic field at an angular velocity (the Larmar

precession frequency) proportional to the magnetic field strength. The precessing protons, being
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moving charges, induce a voltage in the same coil used to polarize them. The total magnetic
field is then determined from a relation between the Larmar precession frequency and the

gyrometric ratio of the proton.
The advantages of the proton magnetometer over the other types include its high sensitivity, its
lack of mechanical parts in its detector element, and the fact that it has no orientation or

Tevelling requirements. Depth of exploration is limited only by the size of the magnetic source.

Typical magnetic anomalies for a variety of geologic bodies are illustrated in Figure C.
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" The MaxiMin I ground EIM System is designed for mineral and water explora-
tion and for geoengineering applications. It is an expansion of the highly popular
MaxMin II and -III EM System concepts. The frequency range-is extended to
seven octaves from four. The ranges and numbers of coil separations are
increased and new operating modes are added. The receiver can also be used
independently for measurements with powerline sources. The advanced spheric
and powerline noise rejection is further improved, resulting in faster and more
accurate surveys, particularly at larger coil separations. Several receivers may
be operated along a single reference cabhle.

Mating plug in data acquisition computer and cassette unit are available for
‘use with thie MaxMin I for automatic digital data acquisition and processing.
These units are covered in separate data sheet.
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" MAXMIN I SPECIFICATIONS:

Frequencies:

Muodes:

Coil
separations:

Parameters
measured:

Readouts:

Ranges of
readouts:

Readahitity:

Repeatability:

110, 220, 440, 880, 1760, 3520,
7040 and 14080 Hz, plus 50/60 Hz
poweriine frequency [receiver only).

tMAX 1: Horizontal loop mode (Transmit-

ter and receiver cod planes horizontal |

and coplanar).

MAX 2: Vertical coplanar loop mode
[Transmitter and receiver cail planes
vertical and coplanar).

MAX 3: Vertical coaxial loop mode
{Transmitter and receiver coil planes
vertical and coaxial).

MIN 1: Perpendicular loop mode 1
(Transmitter coil plane horizontal and
receiver coil plane vertical).

MIN 2: Perpendicular loop made 2
[Transmitter coil plane vertical and
receiver coil plane horizontal).

12.5, 25, 50, 75, 100, 125, 150,
200, 250, 300, & 400 metres (stand-
ard).

10, 20, 40, &0, 80, 100, 120, 160,
200, 240 & 320 metres [selected with
grid switch inside of receiver).

50, 100, 200, 300, 400, 500, 600,
800, 1000, 1200 & 1600 feet
[selected with grid switch inside of
recefver].

in-Phase and quadrature components of
the secondary magnetic field, in % of

- primary (transmitted) field.

Field amplitude andfor tilt of SO/G0 Hz
paweriine field.

Anslog dirsct readouts on edgewise
pane! meters for inphase, quadrature
and tilt, and for 50/60Hz amplitude.
(Additional digital LED readouts when
using the DAC, for whichinterfacing and
contrals are pravided for plug-in.

Analog inphase and quadrature scales:
0x4%, 0+20%, 0£100%, switch

activated. Analog tilt scele: 0+75% -

grade. {Digital in-phase and gquad.
0+102.4%].

Analog in-phase and quadrature 0.05%
to 0.5%, analog tilt 1% grade. [Digital
inphase and quadrature 0.1%].

+0.05% to £ 1% normaly, depending
on frequency, coil separatian & candi-
tians.

Signal
filtering:

Warning
lights:
Survey depth:

Transmitter
dipole
moments;

Reference cahle:

Intercom:

Receiver
power

supply:

Transmitter

- power

supply:

Transmitter
battery
charger;

Operating temp:

Receiver weight:

Transmitter
weight:_

Shipping
weight:

Standard
spares:

Powerline comb filter, continuous
spherics noise clipping, autoadjusting
time constant and ather fittering. )

Receiver signal and reference warning
lights to indicate potential errors.

Fram surface down te 1.5 times coil

separation used.

110Hz: 220 Atm?
220 Hz: 215 Atm?
440 Hz: 210 Atm?®
880 Hz: 200 Atm?

1760 Hz: 160 Atm?
3520 Hz: 80 Atm?
7040 Hz: 40 Abm®
14080 Hz: 20 Atra?

Light weight unshielded 4/2 canductor
teflon cable for maximum temperature
range and for minimum friction. Please
specify cable lengths required.

Voice communication fink provided for
operatars via the reference cable.

Four standard 8V batteries [0.5Ah,
alkaling). Life 30 hrs continuous duty,
{ess in cold weather Rechargeable bat-
tery and charger option avaflable.

Rechargeable sesled gel type lead acid
18V13Ah batteries [4x6V-61/=Ah] in
canvas belt. Optional 12V-8Ah light duty
belt pack available.

For 1104120/220-240VAC, 50/60/
400 Hz and 12-15VDC supply opera-
tion, sutomatic float charge mode,
three charge status indicator lights.
Output 14.4V-1.25A nom.

-40 to +80deg.C.

8 kg, including the two integral ferrite
cored antennas (B kg with data acqg.
comp.} -

16 kg with standard 12V-13Ah battery
pack. )
14 kg with ight duty 12V-BAh pack.

59 kg plus weight of reference cables at
2.5 kg per 100 metres plus other
optional items if any.

One spare transmitter battery pack,
one spare transmitter battery chargen,
two spare transmitter retractile con-
necting cords, one spare set receiver
batteries.

Specifications subject to change without notification.

APEX PARAMETRICS LIMITED

£.0. Bax 818, Uxbridge
Ontario, Cenada LOC 1KO

Tefephones: 416-640-6102
416-852-5875

Cahles: AFEXPARA TORONTO

Telex: 06-966625 APEXPARA UXB




Technical
Description of
RAC-8

Low Frequency
Resistivity System

g
[

A

Complete System

Measurement Range

0001 to 10,000 ohms

Accuracy

In range .0001 to .0003 ohms, *+5%
In range .0003 1o 10,000 ohms, =2%

Operating Temperaturg Range

—10°to +50°C

Operating Frequency

5 Hz square-wave

Total Weight 11.8 kg
Aeceiver
Range .0001 1o 1.0 volt

Input Impedance

10 Megohms

Instrument Noise

Less than 0.3 microvolt rms (abott
1.5 microvolts peak-fo-peak) on most
sensitive range with input shorted.

Band Width

*=0.185Hz

Powerline Noise Rejection

An applied 50 or 60 Hz disturbance

150 times (43.5 dB) greaterthan a
normal iriput signal will not affect the
reading at any range. Both the signal and
disturbance on the input should never
exceed 3 V peak to peak in order to
maintain accuracy +=2%. When order-
ing an RAC-8, the purchaser should.
specify the frequency of powetlines in
the proposed survey area. For universal
operation, a filter for the other {requency
is offered as an option. * ~ R

Common Mode Noise Rejection

A common mode voltage {(applied be-
tween case and shoried “INPUT™ ter-
minals) of 1 volt peak.to peak fora 5 Hz
square-wave, or 7 volts peak to peak
for a 50-60 Hz sine wave will not affect
reading on any range.

Power Supply

Two 6V-1 Ampere-hour Globe GC

610-1 internally mounted, sealed lead
acid accumulators. Connector provided
for external charger, Batleries provide
over 100 hours of operation in field work

an a 25% duty cycle.
Dimensions 268 mm x 180 mm x 95 mm
Weight - 3.2kg
Transmitler

Output Current Levels

0.1, 1, 10, 100, 333 mA, swiltch
seleclable

Current Stabilization

0.5%




Output Voltage

Maximum 1000 V peak-to-peak. Actual
output voltage depends on the current
level and load resistance. .

Output Power

Maximum 80 W

Operating Frequency

5 Hz square-wave

Operating Position

Transmitter must be operated vertically
within £30° maximum. For fransporiation
this is not required and instcument can
be stored in any position.

Protection

Automalic circuit breaker turns off when
the load on the "OQUTPUT terminals

is interrupted, orif it is shorted while
voltage is set over 60 V.

toad Precattions

Nof more than one fully wound reel ot
wire (1000 m, inductance =0.2 Henry}
can be in series with the transmitter
load, in order not to affect measuring
accuracy. With large electrode separa-
tions (several krn) no reeled wire should
be in the transmitter circuit, particularly
if a high current level is required, to
prevent inductive surges.

Power Supply

The power supply is composed of two
independent battery sets mounted in

a commeon detachable compartment,
which is attached to the bottom of the
transmitter housing.

Set No. 1: Two § V— 1 Amgere-hour
Globe GC610-1 sealed lead-acid accu-
mulators providing a supply for electronic
circuits of the constant current reguiator.
Capacity is sufficient for over 100 hours
of gperation in the field.

Set No. 2: Two § V—6 Ampere-hour
Globe GC660-1 sealed lead-acid accu-
mulators providing a main power supply
with 80 W maximum. This battery set
limits actual field work duty of the instru-
ment to maximum 40 hours.

Pa {ohm=meters)

Wenner array depth sounding using RAC-81in
glectrically nolsy industrial area near Sclatrex
plant In Concord, Oatarlo. Tha sectionis
Interpreted 85 a 3 layer case with p; = 158,
P2 = 290 and py = 55 ohm-meters. The
upper layer i3 2.8m of topsoll follawed by 72m
of tiif overlying ghala,

§
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4
a  (meters)
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Four Magnetometersin Ohe
Self Correcting for I_Jiumal Variations-

Reduced Instrumentation Requirements

25% Weight Reduction

User Friendiv Keypad Operation
Universal Computer interface
Comprehensive Software Packages
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The OMNI IV microprocessor-
based "“Tie-Line" Magnetometer
incorporates a number of fea-
tures designed to facilitate the
storage, reduction and presenta-
tion of total field magnetic data.

Major Benefits .

Four Magnetometersin Cne

The OMNI IV has been designed o
operate in four different opera-
ting modes:

1.- As a self correcting or tiedine
magnetometer (See page 3}
. As a portable field magne-
tometer {See page 4}

magnetometer (See page 5
. As a true simultaneous
gradiometer, (See page 6)

The standard OMN! IV incorpor-
ates the portable field magneto-
meter with “tie-line” capability,
and the system may be upgraded
to include the base station
and/or the gradient con-
figuration.

All of the data collected in any
one of these four operating
tmodes is stared and protected in
a solid state memory.

2
3. As arecording base station .
4

, Self Correcting for Diurnal
Variations

When used in the “tie-line"
made, the OMNI IV automatically
corrects itself for variations in
the earth's magnetic field. By
tieing back into one tie-point or
tie-linels) on the grid over the
day or over the duration of the
survey, the OMNI vV automatically
caicutates and applies the drift
measured to the data stored,
Data is corrected using the linear
interpolation method.

Reduced instrumentation
Requirements

Only one OMNI IV Is needed to
measure, store total field and
aradient data and automatically
correct the total field magnetic
data, when in the tiedine mode.

The flexibility of the OMNI IV al-
lows the user to purchase one
console and through the use of
different sensors or software
create thelr choice of four dif-
ferent magnetometers.

25% Weight Reduction
The OMNI IV has been designed so

. thatitis 25% lighter than EDA'S

existing PPM-350/375 OMNIMAG
units for a total weight of 4 kg.
This weight reduction has been
achieved by the design of a
smaller conscle and by the use of
a lighter rechargeable or dispos-
able power source.

User Friendly Kevpad
Operation

The OMN! IV incorporates two
keypads; one for programming
the unit for time and arid co-or-
dinates and the other for there-
cording of data. Gnce the OMNI iV
has been programmed for thie
day’'s survey, the operator need
only use the recording keypad

-for data storage. Recording of

data is accomplished by pressing
only 2 recording keys sequen-
tially. A “Clear” data key has been
incorporated to edit the pre-
vious reading stoted in memaory.

« Universal Computer

Interface

Asimple, low cost, com-
munication interface between
the OMNI IV or OMNIMAG Series
and any microcomputer is now
available. This communication
interface provides the necessar
handshake reguirements for tht
OMNI IV to dump directly into ar
microcomputer with ASCIl code,
into any standard parallel printe
or into many available serial mac
netic tape recorders.

Comprehensive Software
pPrograms

HP 85 and CP/M software pack-
ages for most computers such a
IBM PC, APPLE, KAYPRO, OSBORNE
etc. are available to enable the

‘user to edit the data, obtain line

profiles and create plot files.

Many filtering programs are of-
fered for further data analysis
such as the Fast Fourier Trans-
form, the Frequency Domain
Filters or the Upward-Dovwnwarc
Continuation. Additional pro-
grams are aiso available to trans
fer the data from micro-
computers to mainframes.
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. As a Self Correcting,

“Tie-Line"
Magnetometer...

Any survey can how be runand
corrected automatically with only
one OMNI IV,

The OMNI IV is able to store "looping”
or “tieline" data. This datais stored in
a separate memory at the beginning
of each survey. Total field readings
are then subsequently stored ina
second memory along with the field
readings of the tie-pointis). At the
end of each survey day, these two
memories are merged to auto-
matically correct the total field data
for diurnal variations.

Features

The OMNI IV In the “tieline” mode can:
store “looping” or “tiedine" data
Iways: -

- using one “looping” base polnt,

- using one "“tiedine” comprised of
a number of tie-paints, or

- using muitiple “tie-lines”,

= Store up to 100 tie-pointsin one
survey area or divide these points

into extensions of suirvey areas as -

needed.

e Store tie-points or tie-lines for the
duration of thesurvey.

« Calculate the drift between
established te-points, to readily
see variations in the earth's
magnetic field.

Key Benefits L ..

Eliminates.Manual
Cortrection of bata

Diurnal corrections, using the tieline
method, can be done automatically
by the OMNI IV, eliminating hours of
manual and tedious calculations. Cor-
rected data can then be directly )
transferred to a computer for
further data processing.

Flexibility of “Tie-Line”

The OMNI IV “tieline” system offers
the operator the flexibility of
choosing the most appropriate tie-
line method hest suited for the
survey, depending upon the size and
character of the grid. The operator
can choose from;

- asingle base point,

- a single tieline,

~- multiple tiedines, or

- a random scattering of tie-points.

“"Looping” Method

f { T
1+ 00N f f :_3—
0+50N ; ;E( .._li )
1] i <« 1 Base Line
t0+00 L ]
-~ £ - —_3
04505 l "‘_I
14003 t . : : ;
Base Point L1+00E 12 +00E
> Tieing back to base point
~» Direction of Travel
“Tie-Line" Method
{ ) ]
1+00N t 1 :
0+50N % i ;
Y g ’ — Tie-line
. I.0+00 - I
04505 1 ’
1+005 ) }
} —» |1
®) Baseroint “L1+00E L2+-00E
= Setting up Tie-Line and tieing back to base point
®_’ Tie-Point ~ Direction of travel
Reduced instrumentation Programmable Datum
Requirements

The self-correcting “tie-line” feature
of the OMNI iV can remove base
station requiremnents from some
surveys.

Tie-Line Capability in
Gradient Mode

The “tieline” capabitity is also applic-
able when used as a gradiometer.
The operator can therefore obtain
cotrected total field data without re-
quiring a base station magneto-
meter.

The OMNI IV can be programmed to
automatically remove a designated
datum from field data. Removal of
this coarse, background value
facilitates plotting and interpretation
of data.

Automatic Drift
Calculations

The OMN iV can automatically
calculate the desired diumal drift
measured between consecutive tie-
point readings.

Data Recall

“Tie-line" data can be recalled, even if
stored on different days.
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2. As a Portable Field Unit...

The OMNI IV is a portable proton
precession magnetometer that
measures and stores in memory the

earthy's maghetic field at the touch of

a key. [tidentifies and stores the

location, time of each measurement,

computes the statistical error of the
reading and stores the decayand .
strength of the signal being

« Packaged in a compact, lightweight

and rugaed housing, the OMNI IV
measures and stores the following
set of information:

- total field magnitude

- time of measurement

- grid co-ordinates

- direction of trave!

- statistical error of readings

- signal strength and rate of decay

s Users have a choice of three data

storage mades:
-spotrecord
- muiti record
- auto record

» Data stored in memory is
completely protected by a lithium
battery. '

« Each reading is automatically
assigned a record number which
can also be used to identify
readings measured off the grid.

s More than one reading can be taken

at one point without updating the
current station number.

= Characters shown on the LCD dispiay

are highily visible.

Key Benéﬁts
Increased Productivity

survey productivity is significantly
increased with the OMN IV because:

- a measurement can be read and
stored in only 3 seconds.

- data is highly repeatable, A
second measurement is usuaily
not required,

- the statistical erroris calculated
for each measurement providing
an indication of whether an ad-
ditional reading may be reguired.

- the OMN! IV is up to 25% lighter
and smaller.

This permits the operator to cover
more ground and gather more data
than would be otherwise possibie,

" Simplified Fieldwotk

The OMNI IV makes surveys easier to
conduct because:

- the need to write down field data
is eliminated. Time, field measure-
ment, grid co-ordinates, ete, are
simultaneously stored when any
one of the three record keys are
pressed.

- the operator has the ability to
clear the unwanted (ast reading

- the difference between the cur-
rent reading and tie previous one
is calculated autornatically

- the coarse magnetic field value
or datum can be removed from
the field data to simplify plotting
of the field resuits

- diurnal corrections are auto-
matically calcutated.

System flexibility offers the following
choices:

- {f the OMNI IV is used as a field
magnetormeter or as a gradio-
meter, the total field data can be
corrected by itself using the “tie-
line” or “logping™ capability.

- if the OMNI IV is used as a self-
recording base station, it will
correct the total field datain:

a. another OMN! IV, used as a field

magnetometer

b.another OMNI [V, used asa

gradiometer

C. an OMNIMAG PPM-350

d. an OMNIMAG PPM-375, used as a

field magnetometer

€. an OMNIMAG PPM-500 Vertical

Gradiometer

Unparallelled Repeatability
of Data

The OMNI IV provides users with

unparallelled data repeatability. This
is a resulit of four leading-edge desigl
features that eliminate the need for

" taking multiple readings:

- Patented Signal Processing
Technique

- Constant Energy Polarization that
maintains equal energy to the
sensor

- Processing sensttivity t0 + 0.02
gamma

- Automatic Fine Tuning which uses
the previous reading as the base
for the next

Other Benecfits

« Error Analysis

This unique feature is a great time
saver because the calculation of
the statistical error of each
reading lets the operator make an
on-thespot decision whether that
reading should be stored-or not,

« Higher Gradient
Tolerance

Higher tolerance to local gradient
of up to 6000 gammas per metear
(field proven), is possible due toa
patented signal processing -
method and to a miniature sensot
design utilizing a highly optimizec
sensor geometry.

» Complete Data Protectiot

Fleld data stored in memory is
totaliy protected for a number of
vears by the lithium backup bat-
tery. This battery also provides
power to the real-time clock.

» Data Recall

Readings can be recalled either by
record number or in sequence.

+ Decimal Spacing _
A decimal digitis provided for
intermediate station intervals of
12.5 meters:

« Power Supply Versatility

Users can choose from:

- non-magnetic rechargeable
sealed lead-acid battery cart-
ridge or belt

- nickel cadmium (NiCad) battery
cartridge or beit

- gisposable alkaline battery
cartridge or helt
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. %. As a Base Station
iagnetometer. ..

effectively measures and stores in its
memory the daily fluctuations of the
eartfi's magnetic field. The OMNI IV
will automatically correct total field
data of other OMNI IV or OMNIMAG

1
L] The OMN! IV in the base station mode

tions and reference field values.
« Record the miagnetic field activity

« Store up to 5,000 sets of readings,
the equivalent to approximately
14 hours of continuous unat-
tended monitoring at a 10 second
sampling interval. Cycling time be-
tween § seconds and 60 minutes in
1 second increments can be
programmed by the operator.

« Simultaneously outputs dataina
digital or ASCHl format to a choice
of data collection units at the
same time as it is being stored in
memaory.

Automatic Drift Calculation

The OMNI [V calculates automatically
the difference between each reading
and its programmed reference field.
This can be presented in either digital
and/or profile plot format. it can also
be simultaneously output to a com-
patible printer for visual verification
of the field's activity.

Calculates Differential Field
Variations

The OMNI IV also calculates t0 0.1

Key Benefits gamma, m% differ%ngﬁ between the
_— current reading an e previous

Automatic Diurnal one. This assists the operator in
Corrections ascertaining the degree of activity

} T that is occutring i.e. magnetic storm
The OMNI iV in the base station mode or active conditions.
will automgticallv correct total field
data stored in: Pr: H i
- another OMN! IV, used as a field |nt%%?1mab e Cycling

magnetometer or as a gradiometer
- a PPM-350 Total Field Magneto-
meter .
- a PPM-375 Portable/Base Station

The reference field can be pro-

‘The OMNI iV can be programmed to
cycle at any interval, in one second
increments, from 5 seconds to €0

. - a PPM-500 Vertical Gradiometer i
E-em ) This is ideal w?el_rle cl0'§tcla1. detailed minutes.
The-OMNI IV in the base station mode monitoring of the earth's magnetic ,
an: - field is required. Shatht Other Benefits
« Automatically correct magnetic » Stores & Prints Data
flold cata for both dumavana: | Liogrammable Reference Simuitaneously

The OMNI IV can record and print
out data simultaneously, Data s

in the following format: 3 i
N grammed by the operator. The OMNI i in
h -time ?f rgeasgregltegtld IV then calculates automatically the . retal_ned memary.
-- - magnitude of total fie drift in the magnetic field for every . i fock
l - difference from the reference reading. If at the end of the first mtemai Real Time Cloc

reading

field value
- difference from the previous
\! - sequential record number

survey day the proper reference field
has not been entered, the operator
can re-select a new one and the drift
can be automatically re-calculated.

Real time clocks.can be synchro-
nized to the nearest second when
using the QMNI IV with any other
OMNI IV or OMNIMAG Unit.
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4. As a True Gradiometer...

The ONNE IV provides the aperator
with an accurate means of measunng
both the tota! '

fieldand the |}
gradient of the
total field.
[treadsand
stores the

simultaneously PSR
to calculate the ¢
-{frue gradient
measurement.
The standard
0.5 meter
gradient sensor
staff, shown
here, ismade
possible by this
simultaneous  §
measurement.

Features

The OMNI IV in the gradient mode
provides:

« Avisuat readoutand storage of the
folfowing Information inan
- absolutely secure memory:
- the gradient. oF the total field
-the total magneticfield -
‘magnitude of uppersensor
- the time of measurement
- the arid co-ordinates where the .
measurement is taken
- the statistical error of total field
. reading of lower gradient sensor
- the signal strength and decay
.. rate measurement of lower
gradient sensor
+ Asimuitaneous, not sequential,
measurement of both sensors
. » Achoice of sensor lengths and
configurations:
-standard 0.5 meter sensor
separation mounted on staff
-~ optional one metersensor
separation mounted on staff
- optional horizontal gradient
SEnsors
The staff lenath can be adjusted to
achieve desired height of sensors
from the ground.
» A cholce of three data storage
modes:
-spot record, for readings without
grid co-ordinates
- multi-record, for many readings
at one station
- auto record, for automatic up-
date of station number, :

Key Benefits

Reads Both Sensors
Simultaneously

The OMNI {V reads both sensors
simuitaneously and not sequentially.
This type of measurement removes
the effect of diurnal variations and
magnetic storm interferences from
the data, This is a true gradient
measurement.

Improved Productivii:y

The need to take only one
simultaneous gradient measurement
instead of two sequential measure-
ments cuts reading time substantially.

II’I’IDI'OVGC‘ Data During
Magnetic Storms

Gradient survevs can be conducted
during magnetic storms resuiting in
1o lost survey time, This is another
benefit of the simultaneous measure-
ment of both sensors.

No Diurnal Corrections of
the Gradient Required

The effect of diurnal magnetic
variations on the gradient measure-
ment is cancelled due to this simuita-
neous measuring technique. The
total field measurement of the top
sensor carl be self-corected by the
OMNI IV when used with the “tie-line”

mode or with another OMMI YV in the -

base station mode,

Better Resolution of Total
Field Anomalies

The OMNI IV In the gradient mode
more sharply defines the magnetic
responses determined by total field
data. Closely spaced anomaties are
individually delineated rather than
being Identified coliectively under
one broad magnetic response.

Direct Delineation of
Vertical Contacts

The OMNI §/ is an ideal contact map-
ping tool especially in vertical to
near-vertical contact or fault zones.
These vertical contacts are expressed
at the zero line of gradient contour
or profile values. Vertical dyke-like

bodies can also he mapped effectively.

Enhances Near-Surface
Anomalies

shallow, near-surface sources (high
frequency anomalies) are
emphasized relative to deeper
responses (lower frequency
anomalies). This can provide an on-
thespot approximation of the dep
of the anomalous source.

Automatically Removes
Regional Gradient

The gradient meastrements ability
differentiate between higher and
fower frequency responses effect-
ively removes background regional
gradients from anomalous residual
responses.

Gradient and Total Field
Readings Stored
Simuitaneously

Data is enhanced by the ability of tt
OMNI IV to simuitaneously record In
memory both the gradientand tot
field measurements as well as the
statistical error. Both types of data
offer a unique alternative in the
interpretation of magnetic field da
i.e. gradient vector diagrams, dip ar
strike length of body, etc.

" _Gradient-Base Station

Operation

The OMNI iV can cycle automattcal[v
every 5 seconds in the gradient
mode. This option canbe used in
stationary or mobile applications.

Adjustable Sensor Helghts

The OMNI [v gradient sensor Is
mounted onto a sectional aluminun
staff in which sections can be addeq .

- orsubtracted. This enables the

operator to adapt the OMNI IV to loc
ground noise conditions, terrain
effects and survey Iogtstics In doing
50, near surface effects can be
selectwelv emphasized or diminishe
depending upon the survey target,

Choice of Sensor Separatio

The use of the 0.5 meter standard
and/or 1.0 meter optional sensor
separation provides unigue interpre
tative information especially useful
near surface anomaltous conditions
i.e. determining if the field has
curvature oris linear.,
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;ata output Options

‘he OMNI IV universal com-

" munications interface enables the
| liser to output and analyze data
‘hrough a number of options and
ﬂxmats

rﬂ\nv Computer with RS 232C

e OMNI IV can transfer uncotrected
[ br corrected field data into any

mputer with an RS 232C port
Hirough the EDA universat com-
Tunications interface. Computers
_}mm coliection packages including
either “%-0ON, X-OFF" or “"ENQ/ACK"
—sommunication protocol formats are
3lso compatible.
Data transfer from the field to the
office is also possible through the use
r:;f an optional modem interface.

Comprehensive SOﬂZW&l;e
Packages

Once the OMNI IV data has been
transferred 0 a microcomputer, it
can be further analyzed through a
.. number of available software

“packages:

D'i a CP/M software package

L adaptable to many
microcomputers such as the (BM

J{ . BPC, APPLE, KAYPRO, TRS, OSBORNE,

efc... This package enables the user

to edit the data, obtaln true fine
profiles and create plot files.

J . The above CP /M software package
is also available plus the added
capability of merging the base
station data of GEOMETRICS G856
with the OMNI IV to caiculate

| diumal variations. This enables

users to increase the flexibility of
their existing magnetometers.

3. An HP 85 software package that

edits the OMN( [V data, provides

H true {ine profiles and creates plot

O

files. The package also permits the
use Of the G856 together with the
OMNI IV to calculate for diumal

is available where space or time
domain data is transformed to the
EJ frequency domain. From the

variations.
Ja. A Fast Fourier Transform program

examination of a power spactrum,
fitters may be customized to each
data set. ]

------
AT

arzes 2800 H

T mmm[m o

Line Profile From HP-85

5. A Frequency Domain Filter
prograrm is also available, The multi
pass filter program allows user
control of the turn on/off
frequencies and filter decay rates.
These filters are useful for per-
forming regional/residual
separation or filtering of noise
from data.

6. The UDward-Downward
Continuation program computes a
2-dimensional yupward or dowi-
ward continuation transfer
function and applies the operator
to the inputarray in the wave-
number domain.

7. A Micro-to-Mainframe Comgputer
program enabies the user to
transfer the data from his field
computer to a tmain frame where
additional computation will be
done.

Profilé Plot Outputs

The OMNI {v can plot data as a profile
through 3 printer. The operator can:
- select and program any gamma
scale best suited for data
presentation

- output the digital or plot formats
strmultaneously Or separately

- choose a 40, 80, or 132 character
printer paper width

- plot both the gradient and
corrected total field data
simultaneously

- transfer data plots to a printer as
itis being stored in memoary. This
is ideal in base station
applications.

Many Digital Recorder

_QOptions

The OMNI IV is compatible with many
digital recorders with serial interface,
such as MFE 2500, through its
communications interface,

EDA's digital recorder, the DCU-200,
can store 21,000 readings and has a
“read-after-write” capability.

.Variety of Printer Options

The OMNI IV can transfer data into any
printer with a standard parallel
(Centronics) interface, such as the
Epson printer, through its
communications interface.
The OMNI IV data can also be
transmitted through two EDA
printers:
- the DCUL40, which isasmall 40 -
character AC oniy thermat printer.
- the DCU-00, whichis a
ruggedized 40 character thenmal
printer that is used either with its
internal rechargeable batteries, a
42 volt OC power supply option or
an AC power source.

with the external 12 volt DC power
supply option linked directly to the
DCU-A00, data transfer and charging
of internal batteries can be done
simultaneously. There Is now no
dependence on a generator or AC
power source for data transfer or
battery charging. Thisisideal where ™
AC power is not available or where a
back-up power source is required.

Data Output Capabilities

The OMNI iV outputs datain a
choice of formats, depending
upon the opetating mode:

- corrected total fleld data

- uncorrected total ffeld data

- base station data

- gradient field data

- corrected tie-line data

- tie-line data
Grid co-ordinates of the data can
be output with thelr designated
compass bearing, using N, S, E, W
descriptors.
Direction of travel along each grid
line is programmable and will be
reflected with or without a minus
sign ). Le, travelling south or west
Is negative {-), travelling north or
east is positive,

1
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GEQ-PHYSI-CON CO. LTD.
per:

Mark Bowman, P.Geoph.
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1.0 INTRODUCTION

Results of airborne inagnetometer surveys over the Telkwa, British Columbia area have been
reviewed to determine if this data provides a cost effective method of evaluating the extent of
Hazelton Group volcanics in the region of the Manalta Coal Ltd. licences. Those licences which
contain only Hazelton Group volcanics present limited economic potential for Manalta Coal Lid.

in this region.

2.0 SITE GEOLOGY

The Geological Survey of Canada Geological Atlas Map 1424A (Parsnip River, B.C.) indicates
that the bedrock in this region consists of the Hazelton Group volcanics and Tertiary intrusives.

These rock types generélly exhibit high magnetic susceptibility.

3.0 AIRBORNE MAGNETIC METHODS

In the airborne magnetic method, total magnetic field measurements are collected by a magnetic

detector mounted within an aircraft, or in a small streamlined cylinder (bird) which is towed

some distance behind the aircraft. The aircraft is flown along a series of preselected, parallel
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lines, preferably oriented perpendicular to the main geological trend in the area. Flight altitude
is kept as constant as possible.
The sensitivity of airborne magnetometers is generally greater than those used in ground

exploration in order to obtain valid measurements several hundred metres above ground surface.

In general, the advantage of airborne magnetics results from the great speed of surveying which
translates into reduced cost per survey line-mile. Large areas within Canada have been ﬂowﬁ
by government agencies, the processed results of which are publicly available at 2 nominal cost.
In addition, airborne magnetic measurements can be made éver terrain which may be

inaccessible for ground geophysical methods.

The disadvantages of airborne geophysical techniques include reduced resolution in comparison
to ground methods, and uncertainty of the exact position of the aircraft during the survey which

results in some discrepancy as to the exact location of magnetic anomalies,

Although present day navigation equipment virtvally eliminates aircraft location inaccuracies,
variations in the horizontal positioning of data collected in the past may be up to 50 ft. for flight

altitudes of 1000 ft.
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4.0 RESULTS OF THE TELKWA AIRBORNE MAGNETOMETER SURVEY

The results of the airborne magnetometer survey performed in 1967 over the Telkwa, B.C. area
are presented in the Province of British Columbia Department of Mines and Petroleum
Resources/Department of Energy, Mines and Resources Geological Survey of Canada
Aeromagnetic Series Map 5310G (Appendix A). Flight lines, oriented east-west, were flown

at an altitude of 1000 feet above ground level.

In the immediate vicinity of the Manalta Coal Ltd. licences, several prominent magnetic
anomalies have been identified (Figure 1). Anomaly A occurs in the vicinity of Manalta Coal
Ltd. licences C.L. 8426, C.L. 8423 1250, C.L. 8424 1.249, C.L. 8427, C.L. 5839 and

C.L. 8428.

~ Airborne magnetic anomaly B occurs in the vicinity of Manalfa Coal Ltd. licence C.L. 3880

L.331, along the Telkwa River.
Anomalies C, D and E appear to occur outside the limits of the licences.
An area of slighfly lower magnetic intensity, centred within licences C.L. 4262 1627 and C.L.

4282, may be associated with a region devoid of Hazelton Volcanics, as identified by Manalta

Coal Ltd. geology maps.
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Within the general area, a regional trend shows increased magnetic intensity towards the

northeast.

There may be some question as to the exact location of the anomalies due to possible variations

in the flight lines during the survey.

5.0 GROUND GEOPHYSICAL PROGRAM

In September, 1992 a ground geophysical program was conducted in an attempt to map the edge
of the; Hazelton Group volcanics and coal subcrop within Manalta Coal Ltd’s C(;al licence 4271
in the Telkwa, British Columbia area. As summarized in a report submitted by
Geo-Physi-Con Co. Ltd. entitled "Ground Geophysical Surveys, Telkwa, British Columbia”
(October, 1992), the extent of the Hazelton Group volcanics has likely been defined by the direct
current profiling horizontal loop electromagnetic ‘and total field magnetometer methods.
Results of the ground geophysical program have been combined with the airborne magnetic data
and presented in Figures 2 to 4. No direct correlation between these two data sets is readily

apparent.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Regions of anomalously high magnetic intensity, as identified by the airborne magnetic data
map, likely identify the occurrence of Hazelton Group Volcanics. Two of the anomalies appear
to occur within the boundaries of the following current Manalta Coal licences:

C.L. 8426

C.L. 8423 1250

C.L. 8424 1.24%

C.L. 8427

C.L. 5839

C.L. 8428

C.L. 3880 L331

It is suggested that these areas be evaluated further by a drilling program or by a comparatively
cost effective ground geophysical program to further determine the need to maintain these

licences.

The boundary of the Hazelton Group volcanics, as ide;xtiﬁed by geological mapping and a
ground geophysical program (Geo-Physi-Con C. Lid., September 1992) within coal licence
4271, has not been clearly defined by the airborne magnetic data. The ground magnetic

anomalies which have defined this boundary are generally in the order of 50 gammas. This
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magnitude is likely too small to have been detected at altitudes of 1000 ft. above ground with

the instruments used in the 1967 airborne survey.

In‘ conclusion. the airborne magnetic method is capable of identifying areas of anomalous

magnetic response indicative of the Hazelton Group volcanics. However, without accompanying

ground geophysics, regions of this geological structure may be left undetected.
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Contour Lines in Gammas

Survey Lines

Anomalous Total Field Magnetic Intensity (1992 Ground Survey)
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Survey Lines
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Contour Lines in Gammas

Survey Lines

Anomalous Apparent Resistivity (1992 Direct Current Profiling Survey)

Flight altitude 1000 feet above ground level
Isomagnetic Lines (total field) 1967

MANALTA COAL LTD.

TELKWA ,B.C.

GROUND DIRECT
CURRENT PROFILING SURVEY

SCaLE

oRAWS BY

BATE

Dec.,|1992

/GE&/W}’S!‘C?/ / ot 1 Scale

PROJECT NO

c92-55

4




PROVINCE ‘ | DEPARTMENT
OF : o 1 OF L
BRITISH COLUMBIA ‘ ENERGY MINES AND RESOURCES
* DEPARTMENT OF MINES AND PETROLEUM RESOURCES ) GEOLOGICAL SURVEY OF CANADA ) . L

AEROMAGNETIC SERIES - ‘ . : SHEET 23 —
: - v ' 11

NS AN s e S S OSSN

|2‘7030 25" : ZO‘V ’ ’ o Joins Map 5319G, Smithers : 05" 127°00"
54°%s = : N T - T K e RS ; T , —=1 : : P / T A\ - < . T 54°45'
S —— e EASBANNIBIY
. - ‘ ; &{\ - ’ . i

R N e e Q;/F~ 1 y 1\7\/”i\\%¢ég

o,

[e]
Al

—

00 5=

|
!

{
N\
=70)

4

von,
7

D)
(

¥2InQ) ‘91 1ES depy sulor

N =
RO S0~/ .
35 \ % : 35
L 4 00
Y. 8
0 1 -
1% 4 \ ,,"')) :
7 N\ H 50007, NS T~ y
> NN g /}—‘ J =
L ‘&“; -5 == ’;‘, Q= = e A [
i \
/ 3
=3 b T
[«]
0,
& 1 ) <,
= / ‘ 3
PN\ 3 )
- \
/ A =)
allon
0 0 . . , .
54°30 «£2.54°30
E 127°0

127°30° 25’ 20 . | |
| Joins Map 5309G, Thautil River

PUBLISHED 1969

MAP 5310G

The magnetic data on this map were compiled from information
recorded along the flight lines shown. The anomalies expressed by the

ISOMAGNETIC LIMES total n?'d’ ‘ I EL [< \/ .\/ A ‘ ‘ magnetic contours are dependent on the variable magnetic intensities of

500 ) ~— Airborne Magnetic Survey, September 10 November 1967 the underlying rocks, and may be due to conditions near, or at unknown
o gammas. ... . = . ; by Lockwood Survey Corporation Lid depths below the surface.” High magnetic anomalies normally indicate the
20 gammas. Y B R l'rl S }l C O L u [\/1 B [ A : presence of basic rocks, such as diabase, gabbro, or serpentinite, which
5. o L~ : 1 : . S . L
" gamma ‘ The planimetry for this map was obtamed from have a relatively high iron content, but in special instances may be due,
ammas o - : - . L :

¢ ; : topographical map sheets published by the or partly due, 10 concentrations of magnetic minerals. By means of

Magnetic depression . A A I ] . \ ) :
Department of Energy, Mines and Resanrces, Ottawe. the magnetic anomalies, various rock bodies or structural features, such
i i . : 1 : : as faults or folds, may be traced into, or across, areas of few or no out-
Fllgh' lines . . . _,—/\,?’k . Scale. One lnCh tO One Mlle I ee————— No correclion has been made for N,’QW\HU| variation. . . . f icul ]
Flight altitude 1000 ferl above ground level Miles 63,360 ‘ crops. In many instances, however, no interpretation of particular anom

1 1/ 0 l‘ 2 3 alies moy be possible without further geological information.
. 2 . ——————

GEOPHYSICS PAPER 5310
TELKWA
BRITISH COLUMBIA

SHEET 93’%

INDEX MAP




Aug 18 14:46 1993

LYNX GEOSYSTEMS INC.
PROJECT : TKWNORS3

SUBSET: #0

Page 1

DRILLHOLE

Wed Aug 18 14:46:41 1993
USER:dw
RAW DRILLHOLE DATA
INDEX REPORT

ooot
0002
0003
0004

T79RO1
T79R02

TT9R03

T79R04

0005 T79R05

0006 T79R06

0007 T79RO7

0008 T79R08

0009 T79RO09

0010 T79R10

0011 T79R11

0012 T79R12

0013 T79R13

0014 T81D112
0015 T81R101
0016 TBIRT02
0017 T8IR103
0018 T8IR104
0019 T8IR105
0020 T81R106
0021 T81R107
0022 T81R108
0023 T81R109
0024 T8IR110
0025 T8IR111
0026 T820201
0027 T820202
028 7820204
0029 T820208
0030 T820210
0031 T820213
0032 T82D214
0033 7820215
0034 7820216
0035 1820217
0036 1820218
0037 1820219
0038 T820220
0039 T82p221
0040 T82D222
0041 T820223
0042 T820224
0043 1820225
0044 T82D226
0045 7820227
0046 T820228
0047 T820229
0048 T820230
0049 TB2D231

6055880.20
6054415.00
6054639.50
&6057508.50
6062359.40

6062996.00 .

6062569.20
6062877.50
6062590.00
6058538.00
6058488.20
6059818.70
6054761.20
6052883. 11
6055183.96
6056612.00
6056552.00
6054098.67
6052692.25
6052050.00
6054080.06
6052175.00
6053855.00
6058374.00
6057981.03
6054644 .96
6054191.98
6054110.73
6053664.79
6054463.20
6059650.04
6059806.12
6061645.00
6059476.90
6059048.79
6059835.33
6054106.28
6053785.75
6054402.98
6054189.20
6053833.24
6054055.67
6053453.50
6054287.25
6053452.16
6054243.75
6053457 .43
6053895.00
6054313.42

621340.00
621393.10
622372,70
621491.80
615618.50
615952.30
614517.10
615725.60
615817.60
618143.60
61956440
620761.00
621457.70
621815.40
622157.27
621600.00
621250.00
621352.98
621675.84
621800.00
619774 .42
618040.00
619380,00
617692.00
616496.76
620815 .84
621050.24
622244 .34
620971.55
620036.61
617149.22
618179.73
615505.00
618656.75
618467.99
618791.87
621616.72
621378.68
620680.55
621049..60
621047.29
620653.00
621252.28
619764.13
621386.73

619938.48 °

621896.66
619790.00
619511.67

ELVN LGTH sf1 sf2 RG'N CG
670.48 189.00 2.25 A
744,08 237,80 1.40 A
727.66  237.74 11.20 A
604.70 71.30 16.76 A
888.81 201.20 @.30 A
875.09 42.70 13.71 A
895.26 24.40 6.20 A
8§79.62 24.70 5.70 A
891.40 24.70 9.70 A
754.13  225.90 43.70 A
658.89 7.60 7.60 A
596.91 48.80 8.20 A
719.08 128.01 2.50 A
889.34 235.00 8.99
691.31 252.00 8.40
648.00 35.05 35.05
652.50 21.60 21.60
767.52  152.40 6.10
860.33 176.00 5.00
852.00 62.48 62.48
760.60  198.00 18.49
842.00 169.80 25.70
778.00 30.48 30.48
763.00 61.60 61.60
787.36- 182.90 29.80
TI7T.47 245.67  53.95
758.20 300.80 46.35
763.10  400.50 85.98
785.80 319.00 42.80
729.50 258.17  30.90
Q07.30 169.80 12.20
866,50 303,30 9.76
903.00 209.40 5.60
786.30 137.50 15.90
766.90 84.40 9.80
799.60 102.70 21.10
760.70  349.80 30.90
785.50 325.50 26.41
723.20 273.40 59.00
758.30 76.20 3.70
7rr.e0 233,70 6.10
732,60 249,00 59.64
794.00 282,50 7.30
762,10 215,50 .47.00
797.30 255.00 10.35
750.60  200.30 49.67
806.70  290.00 6.70
764.00 142,30 23.65
762.20 331.00 51.66



Aug 18 14:46

0050 1820232
0051 1820233
0052 1820234
0053 7820235
0054 T82D236
- D055 1820237
0056 T82D238
0057 T82p239
0058 T82D240
0055 T82D241
0060 T82D242
" 0061 T82D243
0062 T82D244
0053 T82D245
0064 T82p246
0065 1820247
0046 T82D248
0067 7820249
. 0068 T82p250
0069 1820251
0070 1820252
0071 1820253
0072 1820254
0073 1820255
0074 7820256
0075 1820257
0076 1820258
0077 T82D259
0078 7820260
. 0079 T82D261
0080 T82D262
0081 7820263
0082 T82D264
0083 T82D265
0084 T82D266
0085 T82D267
0086 1820268
0087 T182D269
0088 7820270
0089 7820271
0090 7820272
0091 T82R203
a092 T82R205
0093 T82R206
0094 TB2R207
0095 T82R209
0096 T82R211
0097 T82rR212
0098 1830301
0099 T83p302
0100 T83D303
0101 T83D304
0102 T83D305
0103 T83D306
0104 T83D307
0105 T83D308

1993

6053798.85
6054270.42

6054453.39

6053379411
6054777.58
6054858.19
6053803.16
6055035.62
6055453.58
6053154.82
6055016.50
603310%9.17
6052607.78
6053094.32
6052344.83
6053110.32
6052041.16
6053128.79
6052083.16
6052867 .54
6052072.79
6052593.21
6053837.00
6053462.10
6052584.50
6054640.00
6054415.00
6054413, 16
6055019.04
6054451.29
6055043.21
6055520.00
6055487.00
6054627 .29
6055282.00
6054091.28
6054396.83
6052240.00
6052615.00
‘6054751.54
6055142.00
6047868.00
6048358.,00
6048779.00
6049330.00
6053886.04
6062132.00
6061020.00
6054146.91
6054151.04
6054151.61
6054148.99
6054153.50
6054143.56
6054130.70
6054128.22

Page 2

62177774
61925517
619710.37
622069.14
619821.53
619986.87

621608.64 -

620020,20
620033.61
621253.79
619768.95
621396.46
621533.,20
621649.97
621653.55
621870.18
621840.70
622109.17
622070.54
621583.54
622346.72
622276.53
622466.50
621656.66
622016.71
621141.42
621393.10
621075.47
621019.53
619536.20
62078%.04
620745.00
621256.86

619688.00

620670.00
619565.22
621643.42
620775.00
620525.00
621651.13
621633.00
620675.00
620667.00
620279.00
620137.00
619618.16
615560.00
615370.00

. 620956.24

620895.38
620835.13
620924.04
620775.99
621111.70
621230.95
621353.72

779.10
770.20
751.20
782.90
733.10
730.10
783.60
725.60
711.20
816.60
732.50
828.50
838.80
859.10
840.30
860.20
852.20
B67.50
867.80
871.90
887.00
903.30
785.30
802.30
890.30
728.50
T44.08
747.10
696.50

- 755,40

689.90
680.00
688.90
737.30
688.00
762.25
745.20
814.00
804.50
721.60
707.50
921.00
955.00
979.00
962.00
765.20
991.00
907.00
756.90
753.40
749.80
754.90
744.00
760.10
763.40
762.00

358.50
130.00
209.40
270.30
178.90
151.00
191.00
159.40

85.60
115.00
133.00
148.50
151.40
227.00
163.67
258.60
282.50
264.30
172.50
355.70
373.98

361.40

249.00
200.00
291.60

78.30
121.90

87.17
153.31
221.58
139.29

61.00
200.00
279.10

96.14 -

250.00
300.60
96.00
120.70
222.00
121.92
231.00
208.00
236.00
207.50
150,00
147.00
264.00
72.23
47.85
50.50
60.05
57.00
87.48
111.56
93.57

10.99
130.00
21.31
9.70
15.20
28.11
15.80
13.38
19.50
4.60
24.90
5.30
41.70
9.20
70.12
9.10
92.10
10.40
40.30
8.67
32.41
10.29
28.79
7.04
2.93
12.50
11.20
6.10
6.10
49.22
50.90
61.00
12.20
16.40
62.50
33.83
6.78
96.00
94.50
3.90
6.10
9.37
24.00°
11.90
9.00
24.00
6.00
6.00
447
4.27
5.18
5.48
14.94
5.4
6.40
8.53



Aug 18 14:46 1993

0106 T830309
0107 T830310
0108 T830311
0109 T830312
0110 T83D313
0111 7830314
0112 7830315
0113 1830316
0114 T83D317
0115 1830318
0116 7830319
0117 7830320
0118 1830321
0119 T83D322
0120 T83D323
0121 T830324
0122 T83D325
0123 7830326
0124 T83D327
0125 T830328
0126 7830329
0127 T83D330
0128 T83D331
0129 71830332
0130 7830333
0131 7830334
0132 T830335
0133 T830336
0134 T83D337
0135 T83D338
0136 7830339
0137 T830340
0138 7830341
0139 T83D342
0140 T83D343
0141 1830344
0142 1830345
0143 7830346
0144 T83D347
0145 T83D348
" 0146 T83D349
0147 T83D350
0148 1830351
0149 T83D352
0150 1830353
0151 T830354
0152 1830355
0153 T83D356
0154 7830357
0155 1830358
0156 1830359

0157 7830360

0158 1830361
0159 T83p362
0160 T83D353
0161 T83D364

6054146.39
6054136.31
6054137.65
6053953.25
6054260.08
6054636.91
6054505.98
605490429
6054895 .25
6055279.67
6053932.07
6033967.33
6053622.96
6053965.56
6053964.75

6053643.33

6053299.16
6053440,50
6053289.00
6052893.00
6052611.75
6052878.71
6052334.66
6053452.43
6053269.95
6053612.21
6053280.35
6054614.08
605449975
605442045
605476462
6054269.91
6054283.10
6054267.66
6055301.79
6055431,58
6053978.86
6054201.69
6054197.87
6054622.79
6054660.33
6054789.78

| 6054756,21

6054110.00
6054836.00
6033913.37
6055411.37
6055887.17
6055647.72
6055463.06
6055394.79
6054759.74

6055643.62 .

6054459.18
6055138.93
6055145.15

Page 3

621015.91
621170.29
621140.29
620924 .49
620909.65
621010.90
621254,00
621086.78
621290.25
621015.92
621256.17
621517.13
621505.13
621669.98
621903.36
621221.92
621242.90
621075.25
621075.12
621385.20
621778.23
622027.34
621888.74
622160.66
621759.41
621772.34
621502.15
621381.66
621528.87
621894.21
421806.99
621808.38
621517.656
621268.28
621342.27
621624.49
619639.05
619416.16
619647.63
619913.93
620148.38
620931.49
621259.18
6218%0.00
621108.00
622890.41
622898.28
622453.74

621641.53

622403.53
621855.85
622190.14
621882.97
622094.53
621886.45
622617.92

759.90
762.10
760.70
764.90
750.60
723.90
735.00
712.80
713.70
684.60
772.40
772.00
790.10
768.80
769.70
788.50
803.10
792.80
794.10
832.60
863.50
895.60
858.30
816.50
824.50
790.60
810.60
727.70
733.30
742.30
720.60
753.20
754.50
757.50
698.50
694.30
763.50
766.80
¥60.10
731.10
717.40
715.10
721.40
762.00
720.30
660.90
683,70
670.40
686.80
684.80
694.40
722.30
684.50
740.90
704.00
692.50

69.19
90.52
20.42
59.44
66.1%
60.00
81.38
84.43
108.81
114.91
75.29
148.44
124.06
178.90
144 .20
60.05
66.14
84.43
100.90
87.40
193,83
175.87
185.01
164.59
184.00
107.00
127.00
111.00
107.00
215.00
114.90
187.40
167.70
130.40
172.80
148.30
134.10
126.40
104.50
132.80
129.20
62.50
111.90
148.40
142.30
162.80
110.00
127.00
112.70
108.50
136.80
165.70
154.50
189.00
150.50
107.00

8.84
9.45
3.35
3.96
6.71
9.14
9.45
4.88
3.05
10.97
5.49
3.79
4.57
6.00
6.00
7.50
6.00
7.62
9.75
4.88
1.22
1.22
11.08
20.12
10.60
10.05
4.17
7.80
6.71
7.08
6.00
7.01
9.14
6.10
9.66
2.60
26.10
70.10
21.34
24.72
19.50
2.14
7.62
6.71
6.93
15.20
18.00
10.00
14.90
9.00
10.00
10.00

- 4.00

2.00
15.00
9.00



0162 T83D365
0163 T83D366
0164 TB3D367
0165 T83D368
0166 7830369
0167 T84D401
0168 T84D402
0169 T84D403
0170 T84D4O4
0171 T84D4O5
0172 T84D406
0173 T84D&0T7
0174 T84D40B
0175 T84D409
0176 T84D410
0177 T84D411
0178 T84D412
0179 T84D413

0180 TB4D414-

0181 T84D415
0182 1840416
0183 184D417
0184 T84D418
0185 T84D419
0186 T84D420
0187 T84D421
0188 T84D422
0189 T84D423
0190 T84D424
0191 T84DA25
0192 184D426
0193 TB4DA2T
0194 TB4D428
0195 T84D429
0196 T84D430
0197 T84D431
0198 1840432
0199 T84p433
0200 7B4D434
0201 T84D4A35
0202 T84D436
0203 T84D43T7
0204 T84D433
0205 T84D439
0206 T84D44C

0207 T84D441

0208 T84D442
0209 T84D44AS
0210 T8B4DA&L
0211 7850501
0212 785p502
0213 1850503
0214 TB5D504
0215 TBEDADT
0216 TBADSNZ
0217 T86DS03

6054359.96
6055641.91
6054422.69
6055398.25
6055903.47
6056405 .64
6053962.32
6053811.00
6056393.23
6053630.65
6055911.03
6053644.29
6055926.22
6053445.11
6056154.04
6032719.04
6056132.33
6054402.16
6056137.00
6054501.91
6056136.65
6054507.39
6054234.53
6056329.37
6054388,91
6056427 .44
6054630.37
6056681.83
6054758.06
605668447
6053944.95
6056456.72
6054500.71
6056680.32
6054621.41
6055268.15
6054613.64
6054627.54
6055488.91
6054877.00
6055271.24

6054897.70 -

6055041.73
6058000.00
6059637.49
6059599.87
6059822.54
605954404
6059854.28
6059570.41
6059436.41
6059065.37
6059690.28
6059815.07
6059280.32
6059284 .82

622395.49
622135.11
622863.66
622088.73
621902.38
622175.42
622004 .85
621902.14
621643.49
621893.43
621634.53
621650.60
622165.17
621783.12
622147.71
621482.40
621920.0%
620905,39
621650.51
620937.59
621425.92
621104.86
621082.41
621885.85
621253.99
622425.55

"621265.67

622447.25
620996.28
622189.77
620803.61
622676.67
621367.54
621925.18
621529.05
621617.75
621667.59
621891.29
621548.50
621881.91
621188.91
621698.65
621238.03
622200,00
617695 .88
618291.78
618519.92
618880.29
619102.18
617481.35
617855.24
618780.93
618644 .04
616957.02
617799.35
618626.00

749 .40
686.00
752.80
690.00

675.20 .

648.61
771.30
779.30
649.30
791.30
673.60
790.50
673.10
807.90
662.50
836.60
663.30
737.30

660.20

731.60
654.70
739.80
756.80
65441
74B.AD
647.60
726.00
649.10
718.20
£38.60
756.60
661.10
735.40
637.70
725.10
702.70
728.40
727.70
68860
717.80
694.80
715.50
708.20
599.00
891.30
839.40
830.10
770.20
765.50
896.60
863.60
735.70
804.60
923.21
84B.44
772.20

163.80
151.40
116.90
120.40
108.80
114.90
163.68
157.50
96.62
238.35
84.12
200.20
114.90
136.25
84.40
74.68
50.90
105.70
102.70
72.00
B&.12
90.53
117.96
*$0.00
114.91
96.62
93.57
139.29
178.90
78.33
53.90
41.10
108.80
110.00
133.20
127.10
127.10
102.11
106.00
81.92
102.70
96.20
148.10
50.30
145.00
224.70
139.30
111.86
123.70
59.50
148.25
68.66
T4.97
71.49
110.95
60.00

10.00
9.10
14.00
9.00
7.00
.18
10.7¢
12.32
19.50
8.22
16.10
10¢.00
6.10
6.10
4.60
6.10
7.54
0.80
12.91
6.90
37.30
9.93
6.71
4.00
6.40
6.70
6.18
21.34
7.00
2.10
4.00
21.34
7.62
49.40
7.68
21.34
4.57
10.30
10.90
7.62
7.00
7.60
6.10
50.30
4.00
3.60
12.80
13.53
9.97
6.83
7.40
7.00
11.45
13.05
6.09
21.13



0218 T8£DE04L
0219 1880801
0220 T88DBO2
0221 Ta8D803
0222 T88D804
0223 T88D805
0224 188806
0225 1880807
0226 T83D308
0227 T88DS09
0228 T88D810
0229 T88DS11
0230 T88D812
0231 T88D813
0232 T88D814
0233 T89D907
0234 T89D920
0235 1890921
0236 TBOD922
0237 T89D923
.0238 T89D924
0239 1890925
0240 TB9D926
0241 1890927
0242 TB9D928
0243 TB9D929
0244 1890930
0245 T89DS31
0246 T8IRGOT
0247 T89RIO2
0248 T89R903
-0249 TBIRGOL
0250 T89RG05
0251 T89RG06
0252 T89RS08
0253 TBORSOS
0254 TBYR91O
0255 TB9R911
0256 T89R912
0257 T89RY13
0258 T89R914
0259 T89R915
0260 T89R914
0261 TBOR91T
0262 T89R918
0263 T89RI1S

" D265 792501

0265 192002
0266 T92D03
0267 T92D04
0268 T92D05
0269 1792007
0270 192009
0271 192012
0272 192020
0273 192022

R

6059944.15 618747.17  812.64  84.43
6059396.90 417185.42 888.77  84.73
6060252.33 616192.71 930.22  93.40
6060341.25 616736.50 973.92 131,10
6060041.04 616816.03 939.70  76.80
6059912.69 617304.45 933.83  77.20
6060713.87 415390.61 899.16  59.00
6062397.66 615629.27 8B89.94 118.80
6062571.18 614525.46 B895.82  60.96
6060976.58 6£16215.89 976.28 112.78
6060622.98 616484.67 999.64  150.00
6060212.91 617102.90 995.31 213.00
6060396.82 616582.71 9§75.14  118.87
6060684.82 616346.01 983.04  137.16
_6059756.62 617604.43  910.13  110.00
6059490.95 618700.53 782.52  62.81
6060104.79 617060.66 966.95  48.70
6060090.04 617202.99 . 976.29  113.00
6059966.20 617001.64 938.33  47.00
6059701.20 617353.06 908.30  64.00
6059745.62 617505.77 911.77  66.10
605980778 &17760.40 906.30  180.00
6060118,50 &618536.21 876.30  21.90
6059180.29 618699.78 752.58  62.20
6059599.62 618749.15 786.80  75.00
6059656.49 618587.09 B08.88  57.00
6060005.37 618698.28 832.68  76.00
6059836.07 618879.16. 789.93  97.00
6059332.54 618991.67 740.80  100.00
6059313.15 618804.77 758.53  81.00
6059679.29 619097.90  749.66  99.00
6060005.26 618795.73 819.30  98.00
6059708.99 618667.41 803.15  71.00
6059829.11 618739.39 805.85  79.00
6059854.86 617492.63 926.59  102.50
6060324.71 616912.10 985.46  75.00
6060227.50 £17023.24 989.09  94.00
6060259.36 616606.42 956.64  94.00
6060160.75 616737.60 954.00  94.00
6059793,07 617185.89 922.86  63.50
6059966.07 618250.86 873.12  78.00
6059417.58 618116.67 838.26  99.50
6059740.06 621143.27 589.81  28.00
6060483.30 621041.50 576.30  72.40
6060240.00 620543.90 590.20  63.30
6059359.10 620230.10 628.00  85.00
6061023.33 616413.43 1008.88  143.20
6060495.96 616384.31 970.88  155.40
6061062.90 615101.85 965.13  152.40
£060815.89 $16230.92  971.9% 191.50
6060309.12 &617084.51 1005.39  134.10
605998967 617819.25 936.36  234.70
6060042,33 617297.91 969.43° 131.10
6060315.44 619119.91 826.22  176.83
6059692.44 618834.80 783.52  84.50
6059980.87 618905.78  799.69  104.61

15.30
9.60
6.71
3.66
6.10
6.10
9.10
6.70
6.10

24,30

24.38

18.23
9.10

30.48
6.10

13.35

10.00

16.00
9.10
7.36
5.50
5.90

18.30
2.00

14,60

13.90

23.00

21.20

11.60

17.80

11.20

12.00

10.80

17.60
5.50
6.00

12.40
6.00
6.32
6.00

17.30
5.89

12.00

5.80
9.40
E00
15.10
19.70
18.30
8.51
21.30
7.62
10.60
12.20
7.50

S . PN S

sC
SC
sSC
sC
sC
sC
sC
sC
sC

sC



074 192024
0275 T92D26
0276 792031
0277 192032
0276 792036
0279 192037
0280 192038
0281 T92D41
0282 T92R06
(283 T92R08
0284 T92R10
0285 T92R11
0286 T92R13
0287 T92R14
0288 T92R15
0289 T92R16
0290 T92R17
0291 T92R18
0292 T92R1SC
0293 T92R21
0294 T92R23
0295 T92R25
0296 T92R27
0297 T92R28
0298 T92R29
0299 T92R30C
0300 T92R33
0301 792034
0302 T92R35
0303 T92R3OC
0304 TO2RAD
0305 T92R42
0306 TO2RL3

6061109.98
6061188.15
6061246.96
6061197.79

61520.14
6061570.94
6061240.71
6060077.12
6060815.25
6060521.82
6060317.15
6060218.83
6059946.29
605993608
6059796.04
6059786.08
6059906. 16
6059633.81
£059515. 16
6059604.58
6059346.79
6059391.60
6059524.25
6059368.25
605996282
6059032.23
6059014.25
6061348.79
6058956.08
6051475.29
6051986. 15
6051425.86
6050502.79

616313.11
616476.90
616323.35
616023.92
6160%0.86
616309.26
615395.99
616619.90
616470.62
616633.30
616453.88
616850.00
616943.42
617163.15
617093.67
617410.50
617644.78
617356.65
617647 .29
617810.40
617961.49
617741.39
618544.12
618748.78
618559.11
617811.42
617644 .91
615882.90
617440.97
616954.96
&617031.65
616728.78
£17702.55

993.85
1023.20
999.00
958.90
g75.10
993.80
903.80
936.10
1012.95
1003.02
952.94
971.34
933.98
937.87
924.22
921.29
931.25
904.74
885.33
8g2.3%9
843.19
866.18
803.30
768.40
837.50
812.89
824.1¢
945.60
830.78
919.43
872.31
923.11
974.51

113.80
152.40
121.95
146.30
7a6.10
76.80
42,70
53.90
152.40
134.10
97.50
121.90
76.20
73.10
85,30
85.30
127.70
48.80
67.10
134.10
164.60
79.20
48.90
60.90
48.80
84.20
97.50
121.90
152.40
62.50
67.40
28.10
85.30

22.86
34.90
22.87
22.90
22.90
13.70
12.10
3.75
23.17
19.82
4.88
7.01
4,88
3.05
11.28
3.96
2.13
4.27
4.27
2.74
3.05
3.05
9.75
8.69
12.20
6.70
9.59
20.92
11.28
2.29
12.80
7.25
1.83
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7129/93
FRCJECT Telkwa
DATE Sept.2/92
HOLE # T92D-01 CONTRACTOR J. T. Thomas
SITE# 23 LOGGING CO. BPB
CORE TYPE Na CASING 82 (25 m)
GEQLOGIST Angelo LOGGER Al Brellon
; BOX MARK | BCA {CORE STATEJINTERV TH FROM| TO |SAMPLE#|ROCK TYPE DESCRIPTION SED STRUCT, @TES
14250 2500 0.00 | 25.00 Till Till & broken rock
30.8 €0 1Broken 485 |25.00 Mudstn, dk. grey massive Poarly consclidated
2 Broken 2,96 Mudstn, dk. grey massive Occ. thin silty beds <3 em
2/36.0 Broken 241 Silty Mudstn, dk. grey massive Siltier towards base
2 Broken 0.71 Dirty Siltstn, dk. grey massive
3 Broken 205 Sandy Siltstn. med. grey massive Fining up seq. sandler towards base
3 55 |[Solid 0,30 Silty SS thin Intbd. $5/Sistn. (60/40)
142.4 60 |Broken 3.44 3Svig It. grey Common thin slist beds {(<2cm) - fst at top. Garb. lams
4 58 {Fractured 5,04 Silty SS fvgr. It grey thin S§sD Intbd. $S/sltstn (85/15) Minor S8D. S, carb,
5/48.8 60 |Blocky 1.47 SS1gr. It. grey thin S8D AJA (70/30) Carb lams.
5 Blocky 1.0 S8 vigr. It. grey thin S8D AJA (70/30) Carb. fams.
5 Blocky 239 Sandy Slistn. med., grey v.thin $8D Ststn. more common S$/slistn = 40/60
6 63 |Broken 0. 1 Sandy Sltstn. Intbd SS/slistn afa (30/70) Roof
4] Blocky 0.02- 1 Carb, Mudstn, black massive Gradaticnal contact wilower coal
[ Blocky 008 |53.43}53.51 2 Coal black Banded bright/s!, dirty coal
Blocky 065 |53.51}54.16 3 Coal black Banded bright/dull
Broken 0.07 54.16] b4.23 3 Coal black S dirty - dull
6/54.9 56 |Blocky 018 4 Carb. Ststn. dk. grey Floor. Abrupt conlact with coal ’
Broken 262 Sandy Sltstn. dik grey v.thin S8D Turbated S5/Slststn (25/75) V. Carb, - Coaly
6/57.9 Braken 0,36 vig. S5 med. grey massive S8D Oce. thin turbated sitstn. beds
7 50 |Braken 230 Sandy Sitstn. dk grey Intbd vigr, SS/sttstn (25/75)
0.26 5 Carb. Mudstn, black Carb. w. plant debris
0,08 5 Carb, Mudstn, dk, brawn, Coaly. Roof.
71810 036 |60.04|60.40 8 Coal black 81, dirty dull
56 0.69 |60.40}61.09 7 Coal blagk Dirtier bands throughout
0.47 61.09§ 61.56 8 Coal Bright ¢lean coal
0.54 9 Muddy Sitstn. dk. grey massive Carb, Floar, 25 cm taken
0.02 Coal Clean
8 407 10 |Muddy Sitstn. Roof. .25m sampled
0.45 67.19| 67.65 11 Coal bille
0.20 |67.85|67.85 12 |Coaly Mudstn, bk
8 1.53 67.85) 69.38 13 Coal Clean, Rare thin dirtier bands
5 0.90 |69.38|70.28 14  |Coal Clean, Sl dirtler at base
9 0.04 Coaly Mudstn. Floor. V. coalymudstn
112 Carb. Sltstn. dk grey massive Floor 25 cm taken
0.05 Coal bk Dirty
3.39 Sandy Sitstn. med. grey thin Intbd SS/sitstn (40/60) Catb,
9 013 Coal Dirty @ base. Pyritic
10/76.2 64 0.49 Carb, Mudstn, black Coaly
5,33 Sitstn, dk, grey SsD Muddy @ lop & grad. {o Intbd. sltstn & SS @ base
11 67 2,68 Slity Sasn vigr. It. grey Ss0 Intbd S8/sltstn, (75/25)
11 a7 Sandy Siltstn, med, grey 88D Intbd SS/Slstn (45/55)
12 0.05 |86.74|86.79 15  |Coal bl Intbd mudstn/coal (35/65) Pyritlc
0.43 |86.79| 87.22 16 |Coal bik. Dittier @ base




To2D-01.XLS
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BOX MARK | BCA JCORE STAT! INTE&I TH FROM] TO SAMPLE#IROCK TYPE DESCRIFTION SED STRUCT,|NGTES
Q.07 Coaly Mudstn. blk, Coaly
121916 3.57 Silty SS vigr. med. grey thin Intbd, SS/sltstn (55/45)
12 1.29 Sltst. Oco. S8 thin beds
13 0.09 52,30 17 Carb, Mudstn. Blie.
0.1 92.30| 92.41 18 |Coal blk. Muddy & pyritic
027 (9241|9268 19 Coal blk. Dirty & pytitic bands throughout
0.06 |9268|9274 20  |Coal blk. Oirty Pyritic (Very)
0.46 92,74| 93.20 21 Coal blic Clean, pyritic
13 1.55 22 Dirty Sltstn. 25 cm of fioor taken
0,07 23 Carb, Mudstn, blk. Goaly
0.20 94,79 | 94.99 24 Coal blk. Clean
0.07 9499|9508 25  jMudstn. Coaly
0.52 |95.06]|9558 26 (Coal blk. Clean
72 0.26 27 {Carb, Mudstn, Floar, Coaly thin beds
1.83 Carb, Mudstn. Silty !
0.13 Coal Sharp contacls
14 65 0.88 Carb, Slistn. Muddy
012 | 98.35)98.47 Coal Very dirty - Qtz veining
019 98.47 1 99.65 28 Carb, Mudstn.
V. Broken 0.99 |98.68| 99.65 29 |Coal Bright banded
006 |99.65|99.71 23 |Coal Dinty
009 |99.71|89.80|- 29 |Mudstn.
V. Broken 0.68 |99.80 |#H## 30  |Coal Sl dirty
. V. Braoken 0.80 3 Mudstn. Siltier @ base. Floor
45 2,09 Sltstn. SsSD Intbd. mudst./sitstvigr, $S (30/30/40)
15 68 1.72 Sandy Sitst. thin Intbd. SS/sitst (50/50)
156/08.80 3.96 Sitst. massive ’
16 1.92 vigr. SS massive 88D Silty & dirty @ top. Cleaner at base
16 020 vigr. SS massive Carb, Bivalves present (<3cm)
16 3.30 vigr. S8 massive 88D Faint bedding traces. Dirty
17 48 4,69 vigr, 88 massive Sk Carb. Oce shell frags @ base
17 0.25 fg. 88 massive Shell frags & bivalves throughout
17 0.66 88 Clean f-m. gr. SS. Fining up.
i8 62 5.63 mg. S8 Clean f-m, gr. §8 w. oce. thin sitstn beds (<1 em) ripup cleds Dirty zone @ 4,104
19 63 577 mg. 88 S5 AfA. Minor bioturbetion. Occ. shell debris
20 65 5,80 Carb. 88 AJA ssislist = (8515}
21 63 5.0 Carb. 55 AJA ssisltst - (85/15) Rare thin coaly/carb. lams. Cec. shell debris.

Page 2
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PROJECT Telkwa CONTRACTOR J.T. Thomas 4, T. Thumas
DATE Sopt. 2692 LOGGING CO, BPFB BFB
HOLE#H To2D-02 CASING 82' (25m)
SITE # 26 LOGGER Al Bretton Al Bretton
CORE TYPE
GEOLOGIST Angelo
BOX MAR BCA . JGORE STATHINTERVAL THKIEROM 110 SAMPLE #{ROCK TYPE [DESGRIPTION 1SED STRUGT. [NOTES
18.5 Casing to 15,50 m
182 64 V. broken 10,88 Sandy slitstn D. grey,massive Slightly sandy
3 Broken 5.45 Siltstn D.grey, massive.
4 5.52 Silty ss,wfine  |Md.grey,massive
69 14.76 Siitstn Massive Oce thin S8 beds near base
54,89 69 25 Mudstn Dk grey
7i57.9 315 Sandy siltstn M.grey, w.thin Inbedded SS/siltstn (60740 @ tap & 3070 @ base)}
7 62 '
7 46 6.5 Slitstn AJA but 10/90
8 75 414 Sandstn,v.fline |M.grey, massive Silly @ top minec SSD
12 45 15.8 Sandy sandstn |M.grey,thin Inbedded SS/siltstn (20/80)
12 58 1.7 Sandstn M.grey,thin Inbedded §S/siltstn (60/40)
14/54.61 40 8.69 Siltstn M.grey Inbedded SS/siltstn (30/70)
15 60 535 Sandy siltstn  [M.grey Inbedded SS/siltstn (35/65)
15 5.02 Siitstn Massive
16 Sheared 0.6 104.34| 104.94 4| Mudstn M.grey,massive Carb @ top,toof
16 Solid 0.01 104.94] 104.95 1| Mudstn Black Very carb/coaly
16 Broken 0.42 104.95| 105.37 2|Coal Black Bright, clean dirtler at base
16 Broken 03 10537 105.67 3|Mudstn White,massive Bentonitic mudstn
16 Broken 0.13 105,671 1058 4|Coal Black Possible core loss @ base
V.broken 0,02 105.8 105.82 5|Mudstn L.grey,massive Bentonitic band
16M106.71 V.broken 0.26 105.82) 106.08 5|Coal Black Dirty throughout
63 235 106.08] 108.43 6|Mudstn D.grey,massive Si. carb common plant debris
0.12 108.43] 108.55 7|Coal Black Dirty
16/108.7¢ V. broken 0.44 108,55 408,99 8|Coal Black Clean
Braken 0.64 108.99] 109.53 9|Coal Black Clean,bright
17/112.80 58 V.broken 267 10|Mudstn D.grey,massive .25m floor sample taken
17 70 433 11]Silty mudstn D.grey,v.thin Commen vthin lenses of vfg ss. Roof 25 cm sampled
18 70 0.02 11|Carb. Mudstn  |Black Very coaly,dull
0.26 116,72 118.98 12|Coal Black Sh.dicy
0.11 116.98] 117.09 13|Coal Black Vegy ditty - dull pyritic
1.02 117.08] 118,11 14|Coal Black Clean bright banding
04 118.41] 11821 15| Coal Black Sl dity coal
0,08 118.21] 118.25 15|Carb. mudstn | D.grey Coaly @ top
0.74 118.29] 115.03 16]Coal Black Clean through most
0.07 119.03] 1181 17{Mudstn Grey
0.41 119,41 119.51 18]Coal Black Clean, bright, conchaldal fract,
18 68 0.99 119.51 120.5 19| Mudstn M.grey Plant debris eommon throughout
0.47 120.5] 120.97 20| Coal ' Black Dirty bands @ top. Pyrite @ top
0.84 21| Siity mudstn Masslive Finlng upwards - 25 om taken
72 83 Slitstn D.grey,v.thin Inbedded §S/siltstn {40/60)
78 7.78 Silty ss,w.fine  |M.grey ,massive Sltstn @ top grading lo vfg s3. Pyrite lenses @ 2.0m from top. Cce. bivalves
22 70 11.66 Sandsin,v.fine |Massive Shell frags @ bivaves mere common - up to 8 em, Commeon shell horizons, Fining upwards overall
24 3.26 Sandstn,mgr.  |Massive Flnlng upwards overall to ¢ gr. at times. Common rip-tp clasts and oce. sltstn beds
24 73 1.67 Sandstn,wv.fine Qcc. carb lens 7.0,
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PROJECT Telkwa CONTRACTCR J.T, Thomas
DATE Sepl, 2/92 LOGGING CO, EPB

HOLE # T92D-03 CASING 1982
SITE# 24. LOGGER Al Bretion
CORETYPE NQ

GECLOGIST Angelo

BOX MARK | BCA|CORE STATEH INTERVAL THK|FROM [TO SAMPLE# JROCKTYPE [DESCRIPTION SED STRUCT. NOTES
18.81 Ovarburden
313659 73 |V.broken 15.27 Sandy siltstn  {M.grey,massive Siltstn-v.fine ss,dirly
6/48.78 73 |Broken " 1180 Siltstn D.grey,massive ASA w. oce thin ss bends @ top
8 75 |Blocky 12.74° Slitstn AJA ’
9/67.07 367 Mudstn. D.gray,massive Oce siity
g 155 Sillstn D.grey,massive
10 Broken 1.87 Silly ssvfine  [M.grey,massive \
10 72 |Blocker 1.76 Siltyss M.grey,thin {nlbd vigr ss/shsin (70/30). Dirfier toward base. Carb lens
1" 70 |V.broken 1.94 1 Silty mudstn Inlbd vigr ss/sltstn/mudstn (20/30/50). Overall coarsening up
11 V.broken 0.03 1 Carb.mudstn  [Black
H V.brokan 058 75.83 76.41 2 Coal Black Clean,occ.dirly band
- . 0.1 76.41 76.42 3 Carb.mudstn  |Black Transition from coal {o mudsin
Blocky 0.74 76.42 77.16 3 Slitstn Mgrey .
H Blocky 0.02 7716 77.18 3 Carb.mudstn | Black Transition 10 coal
' 0.07 7748 7725 4 Coal Black Cloan, bright
0.10 77.25 77.35 5 Carb.mudstn  |Black
0.29 7735 77.64 6 Coal Black Clean
0.1 77.64 7775 7 Mudstn D.grey
. 053 775 78,28 8 Coal Black Clean. Cce. pyrite and thin dirt bands. Possible coal loss @ basa
1 Broken 292 9 Silty mudstn Carb, Plant daebris throughout 25 em taken. Grad @ base to slstn
12 Broken 143 Siltstn D.grey
0,05 . Carb. mudsin
0.08
12 66 |Broken 0.90 10 Silty mudstn Carb @top & base
0.1 10 Mudstn Pyrite and mudstn banding in coal
Brokan 0.40 84.03 84.43 1 Coal Black Bright,clean
Braoken 0.55 8443 84,98 12 Coal Black Dirty bandings
Crushed 0.39 84,98 85,37 13 Coal Black
Broken 0.52 85.37 85.89 14 Coal Black Clean
Blocky 0.39 85.89 86.28 15 Coal Black Clean
Blocky . 0.02 86.28 86.30 16 Mudstn Black
Blocky 0.58 86.30 86,88 16 Coal Black i Clean,sl.dirty@ top
0.03 86.88 86,91 16 Coal Black Common pyrite
0,66 85,91 87.57 17 Coal Clean
0.23 87.57 87.80 18 Coal
0.61 19 Mudstn D. grey Grad, down to slitsin. Floor
70 1.31 Sandy siltsin | Grey,massive Grades down to vigr ss, Carb,
0.51 Carb mudsin Plant debyis
0.15 Coal
0.86 Carb mudstn Plant debris. Silty down
Al 10.40 Siltstn Very thin Intbd ss/sltstn (25/75) Oce. mdsin, Coaly @ base
16/103.66 053 Carb mudstn Coaly
19 Carb mudstn Slilly @ base
012 20 Mudstn ’ Coaly,roof
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BOX MARK | BCAICORE STATE|INTERVAL THK|FROM]
0.60 105.39
0.30 105,99
0.20 106.29
0.1 106.49
2.88
0.10 110.43
Broken 0,38 110,53
Crushed 0.16 110.91
0.20 111,07
0.03
0.14
83 1.04
0.21
3.95
V broken 0.88 117.05
0.03 117.93
0.59 117.96
0.35 118.55
0.01 118.90
0.23 11891
049 119.14
0.06 118.33
0.63 119.39
B2 1.27
e 82 |Blocky 6,12
015
20 83 372
1.10
0.86
2,86
Blocky 2,89
085 139.31
0.02 139.96
015 139,88
0.03 140.13
0.30 140,16
010 140.46
0.50 140.56
0.05 141.06
0.26 141.11
0.04 141.37
1.37 141.41
Blocky 042 142,78
0,02
0.75
80 |Blocky 7.93

O
105.99
106,29
106.49
106,60

110.53
110,91
111.07
111.27

117,93
117.96
118.55
118.90
11841
11914
11933
119,39
120.02

139.96
139.98
140.13
140.186
140.46
140.56
141.06
1.1
141.37
14141
142,78
143.20

38

36
37
37
38

38
40
40
M

SAMPLE # |RCCK TYPE
21 Coa
22 Coal
23 Carb mudsin
23 Coal
Siltstn
24 Coal
25 Coal
25 Coal
26 Bent.mudstn
Carb mudstn
Coal
Mudstn
Carb mudstn
27 Mudstn
28 Coal
29 Carb mudstn
29 Mudsin
30 Mudstn
30 Carb mudstn
3 Coal
32 Coal
32 Carb mudstn

Coal

Carb mudstn
Siltstn
Sandstn
Sandstn
Mudstin
Sandstn
Mudsin
Carb mudsin
Ceal

Coal

Coal

Mudsin

Coal

Coal

Coal

Coal

Coal

Carb mudstn
Mudstn

Coal

Mudstn

Silty mudstn
Slitstn

20f2

T92D-03. XLS

DESCRIPTION SED STRUGT. NOTES
Floor
Floar eont, mudstn thin bands
M.grey,massive Carb @ base
Pyrite and mudsto throughout
Black Clean
Black
Bentonitic mudstn
D.gray, massive Plant debris throughout
Black Coal{very)
D.gray, massive Plant debris throughout roef
Black Clean
Black Floor,pyrite
D.grey
D.grey
Black
Black Sl dirty
D.grey Coaly
Black Clean, sl. dirfier @ base
D.grey Carb @ top. 25 cm taken floor,
D.grey,v.thin §SD Intbd. ss/siltstn (10/90) Minor SSD
Gray Log deposit
L.grey,massive Occ, coaly thin beds & lens, Some cgr Abrupt lower contact
Massive Sharp lower contact
Commaon catb lens
Massive Oce plant debris S1. silty
F to m.gr, carb ss carb lens. Occ. rip-up clasts. Abrupt contact
Clean
Very dirty coal
Coaly .
Dense dull sl. didy coal
Dirty coal
Clean coal
Pyritic & dirly
Clean coal
Floor - 25 cm sampled. Carb @ lop. Pyrite banding
Black Pyrite banding
Black Coaly
Silty towards base
Thin sS8D Inlbd ss/sistn (45/55) Minor SSD

Page 2
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PROJECT Talkwa CONTRACTOR J, T. Thomas
DATE Sept. 2/92 LOGGING CO.
HOLE # TH2D-04 CASING 21,34 m
STE# 22 LOGGER
CORETYPE NG .
GECLOGIST Angelo
BOX MARK BCA CORE STATE § INTERVALTHK | FROM | TO | SAMPLE#| ROCKTYPE | DESCRIPTION | SED STRUCT. NOTES
21.34
36.99 B1 14,57 Silty ss,v. fine M.grey,thin . Turbated Intbd ss/sltstn (75/25). Bivalve horzen & 2.3m. Pyrite biebs Increase toward base,
3 77 |V. broken 0.81 Siltstn M.grey,massive Sandier (& base
79 17.13 Slty ssvwvline  |M.gray, thin Commen pyrite bleb banding @ 1-3 m. Falntly badded ss/sitstn ($5/45). Beds up o 10¢m,
64.02 77 8.64 Siitstn D.grey,massive Oce thin 53 beds
6.30 Siltstn D.giey, massive AlA- 1o 53 bedding
0,04 Mudstn Pyrltelcalcke conerations (< 3 cm)
0.34 Siltstn Gray,massiva Siitstn A/A
0,05 Mudstn Bentonitic mudstn
1017347 85  |V.broken 185 Siltstn D.grey,massive
Blocky 9,55 Slitsin M.grrey,massive Fining upwards.
79 Blocky 8.83 Sandstn M.grey,thin Intbd ss/alistn {80/20), Common bands of calcrecus concreatlons, Burrows from 2.0 - 4,6 m (<1 em dlam. & round}
13/94.51 3.08 Siltstn D.grey, massivo '
0.75 1 Muddy siitstn 8l, carb @ base, Roof, Abruptcontactw. coal.
0.23 94.76] 94.99 2 Coal Clean
0.15 54.99| 8514 3 Carb mudsta
0.25 85.14 95,39 4 Coal
0,10 9539 9549 § Carb mudsin Coaly
0.26 85,49 95,75 6 Coal Clean
0.03 8575 9578 6 Coal Vary dity
0.26 95.78] 96,04 7 Coal
82 4,51 ] Sandy siitsin M.grey, thin Intkd ssfslstn (45/55) Floor
2.69 9 Siltstn Roof 25 ¢m taken
0.02 9 Carb mudstn Black Coaly roof
Crushed 0.1 103.22] 103.33 10 Coal Black
Blacky 0.88 103.33] 104.21 1 Coal Black Clean
Crushed 0.20 104.21) 104.41 12 Coal
1.88 13 Siltstn Floor 25 cm taken, Pyiite conerations near top
1.05 14 Silty mudstn D.grey Siitler @ top
0.04 14 Mudstn Black Coaly. Gradational to coal. Roof
0.33 107.32 10771 15 Coal '
0.64 16 Siity mudstn 25 cm taken ficor
025 17 Silty mudstn 25 cm taken roof, Carb @ base
0.62 108.64| 109,16 18 Caal Black S, dirty; Pyrite lenses common
0.03 109,16) 109,24 18 Cgal Black Vaty pyritic
0.23 109.24( 109.47 19 Coal Black -
0.1 100.47] 109.68 19 Carb mudstn Black
0.73 100.58] 110.31 20 Coal Oce sl dity bands
0.04 110.31] 110.35 20 Coal Black Sl dirty
Crushed 0.37 110.353( 110.72 21 Coal Black Clean, sl. diy @ top
0.07 22 Carb mudstn Black
147 22 Silty mudstn D. grey Plant dabrus common @ top
0,32 Siltetn Gray 25 em floor taken
Blocky 0.05 Coal
Blocky 0,10 Carb mudstn Black Coaly
Blocky 0.21 Coal S|, dirty
0.96 Slitstn
0.08 Coal
Blocky 7.8 Siltsin M.grey,thin Inb, ss/ailtstn{35/65)
18 7%
5.94 Siltstn M.grey,thin AJA 20175
70 3.40 23 Slitstn D.grey,vthin Inb,53/slltstn5/95)
Crushed 0.29 132.08] 13327 24 GCoal Black
0.03 133.271 133,30 25 Mudstn Coaly
Crushed 0,22 133.30] 133.52 25 Coal S, dirty
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3H184 20f2
BOX MARK BCA | CORE STATE ] INTERVALTHK | FROM | TO | SAMPLE#] ROCKTYPE | DESCRIPTION | SED STRUCT. NOTES
Broken 0.21 133.52| 133.73 26 Coal Clean
Blocky 0.08 Coal
0.81 28 Carb siltstn M.grey,massive 20 cm taken, roof
0,08 28 Carb mudstn Reof,coaly
0.1 135,11] 135,30 28 Coal Clean
0.05 135.30] 135,35 29 Carb mudstn Black
Crushad 0.55 136.35] 136.90 30 Coal Black
21137.2 074 31 Sty mudstn 22 cm taken. Floor. Sty @& base
85 233 Siity mudstn D.grey Plant debris throughout. Sitty kzns & veny thin beds (wee)
0.19 Coal Very dirty
0,59 32 Carb mudstn D.grey,massive Plant debrls througkout
Crushed 0.41 138.74) 140.15 3 Coal
Crushed 0.38 140.15] 140,53 34 Coal 1
Brokan 0.01 140.53] 140.54 34 Sandstn L.gray Abrupt upperfiower contacts
Broken 0.63 140.54{ 141.17 3% Coal Black
Broken 0.07 141 141,24 36 Coal Black Very dirty
Brokan 047 141.24] 141.71 36 Coal Black ©ce, dirtler bands
Broken 0391 141.71] 142,62 37 Coal Black Clean. Abrupt lower contact
Crushed 0.15 142,62| 142.77] 38 Mudstn b.grey
|Broken 1.21 142.77{ 143,98, 39 Caal Black Dirty bands asp top
Broken 0.16 143.98| 144,14 40 Carb mudstn Floor
Brokan 0.10 406 Coal
Brokan 0.07 40 Mudstn Very coaly
1.53 Carb mudstn D.grey Oce, coaly bands
86 0.81 Slitstn Muddy @ top, grad. ¢ base
0.49 Slity mudstn
027 Carb mudstn Very carb
4,66 Siltstn D.grey, massive
146 Carb sandstn L.gray,v.thin Clean s&p w. common carb. lens
0.08 Coal
80 0,16 Carb mudstn Coaly
0,22 Sandstn L.grey
0.04 Coal
0.46 Mudstn Carb @ top
0.15 Coal Vary dirty
1.99 Slity mudstn Massive Carb
0.53 Carb mudstn Black,thin Common cealy beds & stringers
81 143 41 Slitstn Brecelated @ base, Roof
0.24 161.06| 161.30 42 |Coal Black Clean
0.51 161.30] 161.81 43 Ceal Black Clean
004 44 Carb siltstn Grey
0.10 44 Coal ' Bfack .
345 45 Mudstn Brown Poorly cansal. bentonitic sl.
0,16 46 carb mudstn Black Coaly, roaf
0.37 164,89] 165,26/ 47 Coal Black S|, dirty
V.broken 0.33 165.25] 165,59 48 Coal Black Cloan
Broken 037 165,69] 165,55 49 Mudatn Lgrey, massia Beutonite
039 Carb mudstn Black Very carb with some ceal bands
V. broken 278 50 Silty mudstn D. grey Rocf 25 cm taken
Broken €19 169.23] 163,42 5 Coal Black Sl, girty, Pyrite banding
Broken 0.55 169.42{ 169.97 52 Coal Black Clean
Crushed 0.41 169.97| 170.38 53 Goal Black
V. broken 0.47 $70.38] 170,85 54 Mugdstn Pating
0.08 170.85) 170.91 55 Coal Black
0.02 55 Mudstn Black
Crushed 0.62 170.93] 171.65 55 Coal Black
V.broken 0.57 171.86) 17212 &8 Coal
V.brokan 4,14 57 Mudstn Groy.massie Floor
86 4,02 Siltatn D.grey.v. thin Intbd, se/elltstn/mudst, (S/70/25)
a7 0.92 Sandstn L. gray Carb, leng tip-ups
85 488 Slitstn O.grey,w.thin Intbd ss/sitstnimudstn (S/60/35)
86 4,385 Siltstn D.groy, v.thin Inthxd sa/sltstn (10/90), Sharp contacts
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PROJECT Telkwa
DATE Sept, 2/82 CONTRACTOR  JT. Thomas
HOLE# T2005 LOGGING CO. BPB
SITE# ] CASING
CORE TYPE NG LOGGER: Al Bretton
GEQOLOGIST Angele
BOX MARK BCA [CORE STAT|| INTERVALTHK | FROM] TO | SAMPLE#| RQCKTYPE DESCRIFTION | STRUCT NOTES
16.82 0 19.62 Casling to 18.832 m
11,34 Crushed 0.89 16.82 | 20.71 A001  |Siltsin M.grey ,massive Noncale. Disseminatod pyrite wiin
124,39 V.broken 2,69 2071 | 23.70 ADDZ  |Siitstn M.grey,massive AA. Oce. pyiiicicalcereous nodules (<2 cm dia}
202744 84 {V. broken 2988 23.70 | 28.66 ADD3  |Siltstn M.grey, massive Dirty, Rare disseminated pyrite. Occ. cale. pyiitic nodulas (<1 cm). Non-calc. mateix
2/130.48 V.broken 318 28,66 | 20.84 ADD4  |Slistn M.grey, v.thin Faintfy bedded non-calc. siistn - no nodules prasent
3354 Brokan 297 20.84 | 32.81 ADOS | Siitstn M.grey,v.thin AJA no pyrites
V36.56 Blocky 3.08 32.81 | 35.88 ADDS  |Siltstn Groy,thin SSD  |Minor bioturbation - burrows (1 ¢m diamter) Intbd vig ss/sltstn
413063 87 {Blocky 3.08 35.86 | 38,02 ADO7 | Slitstn M.grey,thin SSD  |Minar SSD. Faintfy bdd inttd vfg ss/sltstn (18/85) very rare pyrite (dissem.} sl. calc. ss
4142.68 83 {Broken 288 38.92| 41.80 ADDS  |Siltstn M.greyw.thin AJA No §SD. Calcite veln filling . ,
Broken 1.54 41.80] 4334 A009  |[Siltsin NA
5145.73 Crushed 1.00 4334 | 4434 AD10  |Mudsin D.gray, massive Sifty towards base - Non-cale, '
B/48.78 2,98 44,34 | 47.32 ADT1 | Dirly siltstn D.grey,massive Non-cale,
8/51.83 V.broken 3,08 47,32 | 5038 AD12  |Ditly siltstn D.grey,v.thin Faintly inthd sitstrimudstn (70/30). Non calcereous
7 V. broken 2.00 S0.36 | 5238 AD13  |Siltstn AAGD/AG) slistnlss
Blacky 0.09 52,38 | 5247 AD13  [Mudstn L.grey,massive Dense hard calcarecus mudstn, Mad. persistent efferveses.
7I54.87 V.broken 0.80 52.47 | 53.27 A014  |Silty mudstn D.grey, massive Non-calc.
7 Broken 1.55 53.27 | 54.82 ADt4  [Mudsin D.grey, massive Dissem. cubic pyrite {oce.); vig pyrite clusters (< 1 cm dia.) also present oce, Non-cale,
7 Blocky 017 54.82 | 54.69 ADI5  |Mudstn L.grey,massive Rapid Frvs calc. Mudstn., Calcita veining wiin
Eroken 1.88 54,89 | 5887 ADI6  |Silty mudstn’ D.grey,massive Non-cale. Gradational toward contact
7/57.93 78 |Blocky 052 53,87 | 57.39 ADI7T  [Siltstn M.grey,massive ° Oce, carb. lens. Non-calc.
Blocky D.78 57,39 | 58.17 ADIT  |Siltstn M.grey,massive AJA Rapld grad lower contact
0.67 5817 | 58.84 AD18  |Sandstn, vigr L.grey, massive Modarate slow Frvs. Calc. s5 Common calcite veinlng, SI, carh.. Rare dissem, pyrite
8/60.88 v 1.66 58.84 | 60.50 AD18  |Sandstn.fgr. L. grey, v. thin Clean intbd s&p safsitstn (95/5) sharp badding contacts. Minor SSD. Non calc. sl. carb. dissem. cubie pyrite
a/84,02 77 |Blocky 297 8050 | 63.47 AD20 |Sandstn L grey, thin AJA sslsiltstn (75/25)
Blocky 0,84 83,47 | 8431 A021  |Sandstnvgr. Lgrey, thin AA grad lower contact  Oce. veining
2] Blocky 175 ©4.31 | 66.06 AD2Z  |Siltstn O. groy, v. thin Minor 35D, inthd ssisltstmudstn (20/85/15), Sandy & top grad to muddy sitsin @ base. Commen dissem. pyrite
9/87.03 V. broken 0.48 63.06 | 66.52 Al23  |Mudstn D. grey, massive COce. pyrite. Roof coal loss?
g Crushed 0.59 6352 7.1 1 Coal Black ’
Broken 0.18 6711 | 67.27 AD24  |Mudstn C. grey Plant debris
Broken 0.07 67.27 | 67.34 AD24  [Coal Black Dirty
87012 V. broken 216 67.34 | 09.50 AD25  |Siltstn D, gray, v, thin Inbd vigr ssfsiltstn (15/85)
10 Broken 2,34 €9.50 | 71.64 AD28  |Siltstn D. gray, v. thin AJA (5/85), Abrupt bdg contacts. Non-cale, Carb, Dissem. x pyrite throughout
10 Broken 0.28 84| 7212 2 Coal Black Clean
107317 Crushad 0.54 7212 | 7265 3 Coal Black
V. broken 2,64 7286 | 75.30 AD2T  |Mudstn M. grey, massive Floar,nen-cale, Occ, veining
Blocky 0.05 7530 | 75.38 ADZ7  [Mudstn Black Carb, thin coal stringers
V. broken 012 7536 | 75.48 AD27  |Mudstin M. grey, massive Non-cale
147822 Broken 0.20 7548 | 75.68 4 Coal Black
V. broken 0.15 75.68 | 7583 4 Coal Black Qos. pyrite stringers
V. breken 047 75.83 | 76.00 5 Mudstn Brown, massive Pyritic nodules wiin, Non-cale, carb @ top
Broken 0.42 78.00 | 76.42 6 coal Black Clean
Blocky 0,01 78,42 | 76.43 7 Coal Black Pyrite banding throughout
Crushed 0.78 7843 | 77.18 7 Coal Black Wall cleated banding. Oce. dull
Broken 0,39 7719 | 77.58 8 Coal Black
Broken 0.02 77.58 | 77.60 A028  [Carb mudstn Coaly
1 Broken 0.57 7760 | 7817 | +AD28 |Silsin M. groy, massive Intbd Vg se/slistn (30/70) Non-cale,
11 Broken 0,18 7817 | 18.235 AD28  |Carb. mudstn . Pyrits banding/nodules
0,02 78,35 | Y837 ADZ8  |Coal Black .
11/79.28 0.04 78.37 | 78.41 AD28  |Carb mudstn Black, massive '
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BOX MARK BCA |CORE STAT[ INTERVAL THK | FROM] TO | SAMPLE#]| ROCKTYPE DESCRIPTION | STRUCT NOTES
73 |Broken 183 76.41 | 80.04 AD29  {Mudstn M. gray, v. thin Gradational to sitstn w. oce vihin 55 bends @ base ss/slist/mudstn = 10/50/40. Nen-¢ale,
V. broken 015 80,04 | 80.19 AD30  |coal Black Clean bright. Carb mudsin @ top
0.21 | 8019 | 80,40 |- A030  |Carb mudstn M, gray, massive Plant debris throughoutn. Nen-cals.
0.10 80,40 | BO.SC AD3D  |Coal Bright
12/82.3 82 |Crushed 111 80.50 1 81.61 A031  [Mudstn M, grey, massive Non.cale
V. broken 0,80 8181 | 8241 AD32 (Siltstn M. grey, v. thin Intbd slistn/mudstn (80/40) Oce. pyritic/Fe nodules
12/85.37 Y. broken 0.85 8241 8328 AD33  |Mudstn M. groy.thin Pyrita minaralization thraughout Intbd sitstn/mudstn 3070 - Non-cale.
Crushed 2.01 83.28 | 85.27 AD33 |Mudstn D, grey, massive Pyrite dissem throuphout. Oce. calcita valning
13 Blocky 0.28 8527 § 8553 AD34  |Siltstn L. grey, massive Galeite velning. Carb, Non-cale.
13/88.41 Crushed 0,88 85.53 | 86.41 AD35  Mudstn D, grey, massive Non-calo
Crushed 1.93 8241 | 38,34 AQ35  [Mudstn D, gray, massive AtA occ coal bands wiin (<3 cm),
V. crushed 0,19 88,34 | 88,53 A038  |Coal Black Ditty, dull
Crushed 005 88.53 | 89,48 A6 |Mudstn Massivo Non-cale. Plant dabris throughout
1391.48 Crushed 1.28 89.48 | 90.74 AQ38  jCarb mudsin D.gray, massive Coaly zones
V. broken 1.48 80.74 | 9222 AD37  [Mudsin D. grey, massive Nen-caale, Occ, plant debris
79 |Blocky 0.08 g2.22 | 52.28 A037  |Carb mudstn Black Coaly mudstn w, pyrite bands (<.5 ¢m) wiin
Broken 0,15 g228 | 9243 <] Coal Black Clean, bright
Broken 0.10 92,43 | 92.53 10 Coal Black Very dirty. Pyrite banding
[Broken 0.688 92,53 | 93.18 11 Coal Black Oce. dirtier bands
|Broken 0.55 93,19 | 93.74 12 Coal Black Clean
Crushed 0,03 03,74 | 93.77 13 . |Mudstn Black
Crushed 010 03.77 | 93.87 13 Coal Black
Crushed 013 B3.87 | #4.00 A038 |Carb mudsin D. grey, massive Carb
14/84.5 Crushed 0.04 94,00 | 94,04 AD38  |Coal Black
0.79 9404 | 54831 AG38 {Carb mudsin D. gray, massive Non-cale '
0.05 984,83 | 94.88 AQ38  |Coal
80 JV. broken 1.29 94,88 | 0817 AD38  |Silty mudstn C. grey, massive Plant debris - Non-gale
017 896,17 | 96.34 A033  |Carb mudstn 0. gray, massive Coaly. Roof pyrite banding grad. contact into coal
Blocky 0,20 96,34 | w6.54 14 Coal Black Clean, well cleated, bright
14/97.55 V. breken 0.45 96.54 | 9899 15 Coal Black Dirty bands & base
Ciushed 0.58 96.99 | 87.55 18 Coal Black vV, dity @ base
V. broken o5 §7.55 | 83.08 AOZ9  [Mudsin massive Plant debris - Non-gale
Broken 017 65.05 | 98.23 AD29  |Coal
V. broken o0.51 £8.23 | 88,74 AD3p  |Carb mudstn D. grey, massive Pyrite, 2 mm lens in roof
15100.61 Crushed 1.1 08.74 | 93.85 17 Coal Black Dirty’
15M103.65 V. broken 288 99.85 | 10273 AD40  |Mudstn D, gray, massive Non-cale
16M08,71 Broken 293 102.73| 105.68] AQ41  |Siitsin M, grey, v. thin Intbd vigr ssisitstn (15/85)
16/109.76 V. broken 331 105.661 108.07| AD42  |Silstn M. grey, thin Non-calc A’A Occ. fg, s5 @ top. Ditler towards base
Broken 0.20 108.67| 109.47} A043  [Mudsin D. grey, massive Non-cale
82 |V.broken 253 109,17| 111,70 A043  [Mudstn D. grey, masshve AA raof
0.02 111.70] 111,72  AG43  [Carb mudsin Black Roof
Broken 0.34 111.72] 112.08 18 Coal Black
171128 Broken 025 112.08] 11231 19 Coal Black
Braken 0,18 112,31 112,49 19 Caal Bfack
Broken 0,02 112.48] 11251 0 Catb mudstn Black Coaly
Broken 0.07 112,51 112,58 20 Mudstn Grey, massive Non-calc,coaly
Broken 0.62 112,583 113.20 21 Coal Black Mgstly clean
V. broken 0.30 113.20| 113.50 22 Coal Black
Broken 1.09 113.50] 114.59] AQ44  |Mudstn D, grey, massive Mon-cals
' 031 114,59] 114.00 23 Coal Black Clean
0.03 114.90| 114.93 24 Carb mudstn
181115,85 .11 114,93} 115.04 24 Coal Black Clean
18M118.9 78 |Broken 3.08 115,041 11808 A045  |Sittstn M. grey, thin Intbd Vi ss/sltstin/mudstn (10/50/40), Non-calc. calcite valning
10 Siltstn M. grey
19M21,85 W, broken 3.05 118.05]| 121,147  AO48  [Sllty mudstn M.gray, massive Mudstn miner brecela near base wilh cormon calcite vein filling. Minor intbd sltstn @ top. Non-calceteous
10/1425 Broken 3,05 121.44| 124,19 Carb siltstn L.groy, massiva Nen-cale, Dissem, pyrite. Occasional pyrite banding. Rare shell frags & calcite velning
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1993M2/03
BOX MARK BCA |CORE STAT]
20112805 |Brokan
20/131.1 Broken
2113415

3of3

T920-05.XLS

INTERVALTHK | FROM| TO j SAMPLE# ROCK TYPE DESCRIFTION | STRUCT NOTES
3.00 124,19 127.19 Sandy siltstn L. grey, massive AJA with ccc coal frags,
3.09 12719 130.24 Silty sandstnvfg  {L. groy,massive AJA Non-cale
0.74 130.24| 130,88 Sandstn, fgr L. grey, massive Fractured and calcite velned ss. Clean s&p. Qcc, shell frags.
220 130.88| 133.18 Sandstn. vig AA TP

Page 3




M4 1of3 T92D-07.XLS
PROJECT Telkwa CONTRACTOR J. T. Thomas
DATE Sept, 8/92 LOGGING CO. BPB '
HOLE # T82D-07 CASING 15.24
SITE# 18 LCGGER Al Bretion
CORETYPE NG CRILLER Darrick & Michelle
GEQLOGIST  Angelo
BOX MARBCA |CORE STATEINTERVAL TH{FRCM |ITO SAMPLE # IROCK TYPE DESCRIPTION JSED STRUIGNOTES
15.24
1/24.39 Crushed 3.84 Mudsin D.brown,massive Weathered, major core loss
V., broken 3.79 Mudsin D.grey,massive Carb zones, sl, coaly
52| Broken 9.47 Silty Mudstn D, grey, massive Silty throughout. Fining up, mdstn often grades to sltstn
0.9 Carb mudstn Black Coaly mudstn
2,89 Silty mudstn D. grey, massive Siltier towards base
1.00 Siltstn D. grey, massive;
53(Blocky 11.20 Sandstn Magr. L.grey,massive Siltier towards base
68 11.38 Silty ss, vigr L.gray, massive Grad to siltstn
9,76 Siltstn M.grey,massiva Finer grained near base. Mudstn massive beds w, grad contacts wiin
11/79.27 63 3.76 Dirty siltstn M.grey, massive Disseminated pyrite w/in
§.14 Silty ss,vig M.grey, massive Discordant fraclure
1.1 Silistn M.grey, massive Clean featureless slistn
1.85 Sandy siltsin M.grey, massive Gradational to vigr ss @ base. Qcg. thin coal beds (< 1 cm) & pyrite bands near base
62 1.61 Sandsin, vig L.grey, v.thin {SSD Inthd vfg ssislistn (75/25), Minor SSD
Blacky 3.68 Sandstn, vig L. grey, v.thin ASA but 55/45 overall, Fining up
) 0.02 Coal Black
61 2.99 Siltstn D.grey, v. thin Inibd vig ss/slistn (20/80)
61 4,70 Siltstn D. grey, v. thin A/A but (45/56)
0.58 Sandstn, vig L.grey,med Inthd vigr sa/fg ssfoce sitstn
2,92 Siltstn M.grey, thin
3.48 Siltstn M.grey, massive
18 0.74 Sandsin,vfg L.grey,massive Faint bedding {races
18( 67|Blocky 252 Sandy Siltstn M.grey,massive Fe nodules/concretions @ 1.70m
1911311 60| Blocky 10.23 Silistn M.grey, thin Faintly bedded almost massive CafFe nodules throughout
20
23M46.34 62{Broken 15.54 Slitstn M.grey, med. Intbd vig ssfsltsin (35/65) 55 interbeds up to 10 cm thick. Ca/Fa nodules. Indiv. beds massive
23 Crushed 1.30 Muddy siltstn D. grey, massive Sheared masslive sltsin w. oce. vigr ss Interbeds
V. broken 1.97 SSillstn D. grey, massive Sheared A/A. Grad, lower contact
25/155.48]  G4)V. broken §.85 Sandstn, vig M.grey, v. thin Intbd ss/sltstn (80/40). X-bdg & SSD sharp contacts on individual bends. Fining up circles, Carb lens.
26/164,63| 70|Broken 9.03 Sandy silistnvg |D, grey,v.thin ASA but (40/60) At base ssislistn = 20/80
73|Broken 2.78 Carb. slltstn D. grey, v. thin Thinly intbed ss/slisin 10/90. Overall fining up. Carbler @ base,
0.31 1|Carb, siltsin D.gray, v. thin Intbd massive sltsin/coal (65/35). Abrupt contact w, coal below. Common pyr. banding (<1cm)
Blocky 0.45| 167.23( 167.68 2|Coal Black Clean bright. Good cleat. oce. pyrite @ top
Blocky 0.08| 167.68| 167.76 3[Coal Black Pyrite blebs & bands throughout
Broken 0,03| 167.76| 167.79 3[Coal Gold V. Pyrilic(70%)
Blocky 0.03| 167.79 167.82 4|Coal Black Dull, sl dirty. S1, pyritic
Blocky 0.57| 167.82} 168,39 4/Coal Black Claan, bright
Blocky 0.06| 168.39| 168,45 5{Coal Black 50% mudstn intbd w, coal.
V. brakan 0.06| 168.45) 168.51 §iCoal Black Clean, bright
27| 69|Broken 1.50 6|Carb, slltsin D.grey, massive Plant debris win esp @ top.
Broken 0,20 7|silistn D. grey, v. thin Pyritic @ top. Dissem, throughout
Blocky 0.03] 170.21] 170.24 7|Coal Black Dirty pyritic banding, 30% pyrite




311194 2of3 T92D-07.XLS
BOX MARBCA |CORE STAT|INTERVAL THIFROM {TO SAMPLE # |ROCK TYPE DESCRIPTICON JSED STRUQNOTES
V. broken 0.48| 170.24| 170.72 8]Coal Black Clean
V. broken 0.67| 170.72| 17140 9lCoal Black
28 431 10]Carb mudstn D. grey Coaly, thin bed in upper 2.5 m. 25 om sampled. Floor Siltier towards base, Slisn @ base
29 61 1.28 Sandy siltstn M.grey, massive Carb. plant debris defines bedding planes
60{Broken 1.18 Silly ss, vig M.grey, v, thin Carb vthin beds SSD @ base. (nibd ss/sHistn/carb matarial (50/20/30)
29 Broken 0.85 11]Siltsin D. grey, massive, Roof. 25 cm sampled, Pyritic
29 Broken 0.26| 179.06{ 179.32 12|Coal Black Clean
Broken 1.37| 179.32| 180.69 13(Coal Black Clean
0.03| 180.69| 180,72 14(Coal Black Dirty
Broken 0.74] 180.72| 18146 14{Coal Black Dirty bands
V. broken 0.29| 181.46| 181,75 15(Coal Black V. dirty bands
30 Broken 0.22) 181.75] 181.97, 16{Coal Black ' Clean
Broken 0.99 17{Carb mudstn D. groy, massive 25 om floor taken, Sheared
0.10 Mudsin Black Coal bands
54(Broken 0,35 18[Carb mudstn D. grey,massive Pyrite near coal confact, Roof. Thin bands & blebs (< 1 cm)
Broken 0.21| 183.41| 183.62 19|Coal Black Thin pyrite bands wfin
Broken 0.47| 183.62( 184.09 20|Coatl Black Dull,st. dirty bands
Broken 0.69) 184,09) 184.78 21|Ceal Black Clean, oce dirly band
Crushed 0.26) 184,78 185.04 22|Coal Black Dirty @ base
30 V. broken 0.20) 185.04| 185.24 23|Bent. mudsin L.gray Bant. mudsin,floor
30 230 Mudstn M.grey Carb, occ, thin ss beds (< 1 em) @ top
47|Broken 0.28 Sandstn, fg L, gray, med. Cce. carb sillstn
Broken 0.84 24|Siltstn D. gray Plant debris. Pyritic banding @ base. Roof 25 cm taken,
V. broken 0.03 24|Carb mudstn  |D. gray Rapid grad to coal contact
V. broken 0.02| 488,75 188.78 25|Coat Black
V!, broken 0.02| 188.78| 188.80 25|Mudsin Black
V. broken 0.03 188.80( 188,83 25/|Coat Black
V. broken 0.03| 188.83| 188.85 25Mudstn Black Coaly
Brakan 0.72| 188.86| 189.58 26]Coal Black
Broken 0,15 189,58| 189,73 27|Coal Black
Crushed 0.22| 188.73} 189.95 28|Mudstn Possible loss
Blacky 0.43| 189,95} 190.38 29|Coal Dirty
V. broken 046} 190,38| 190,84 30|Coal Clean
71 265 . 31|Mudstn Floor. Lower 67 cm = slisin
105 Siltsin L. gray, massive Overall fining up
0.03 Coal Black
60 277 Sandstn, vig . grey, v. thin |SSD Intbd ss/slistn (55/45). Abrupt badding contact. Minor SSD
3.03 Carb ss, mg L. gray, thin Intbd ss/slstn (80/20). Rip-up clasts, Carb fens
33/204.26) 3.26 Sandstn, fg L.grey, thin AJA lower enargy
2.17 Siltstn ASA but ssfsltstn = 20/80
68 0.34 32|Muddy siltstn V. thin Carb, Abrupt contact w. coal. Intbd slistn/silty mudstn (15/85)
Blocky 0.37| 206.13| 206,50 33[Coal Black Pyrite bands (<1 cm) thraugheut
Blocky 0.10] 206,50 206.60 34iMudstn D, grey
Crushed 0.11| 206.60] 208,71 35|Coal Black
Broken 0.04) 206.71| 206.75 35{Coal V, dirty
Broken 0,02 206,75 206,77 35/Carb sandsin Coaly lens
Broken 1.07| 206.77| 207.84 36[Coal
V. Broken 0.13] 207.84] 207.97 37}Coal Dirty - rare v, thin sltsn banding
0.82{ 207.97| 208,79 38;Coal Black ’ Clean
0.02) 208.79) 208.81 39iSiltstn Grey, med,
0.73] 208.81| 20954 39[Coal Black Clean- oee, diiy




3M/84 3of3 T92D07.XLS
BOX MARBCA [CORE STAT|INTERVAL THIFROM |TO SAMPLE # {ROCK TYPE DESCRIPTION_|SED STRUJNOTES
0.21] 209.54| 209.75 40|Coal Black Dirtier towards base. Rapid grd. contact w. floor
0.83 41]Siltstn D.grey,massive Carb @ top & mudstn
Blocky 5.82 Sillstn M. grey, thin Intbd vig ss/slistn (45/55)
66|Broken 485 Sandy silstn M. gray, massive{ Cec. vig ss thin beds
36/222.56 Crushed 0.74 Siltstn Massive AA
12.37 Sandstn, vg. L. grey, massive Occ. coaly frags. Rare bivalvqs upto3em, TD,




1893/12/03 10f3 T92D-09.XLS
PROJECT Telkwa CONTRACTOR  J.T. Thomas
DATE Sepl, 2/92 LOGGING CO.  BPB
HOLE# T92D-09 CASING 7.62
SITE# 10 LOGGER Al Bretton
CORETYPE NQ
GEOLOGIST  Angelo
' BOX MARK BCA  JCORE STATE INTERVAL THK_[FROM o . SAMPLE # [RGCK TYPE DESCRIPTION |SEDSTRUCT.  |NOTES
17.62 7.62 g 7.62 T Casingto 7.62
Crushed 1.44 7.682 8.06] A001 Siltstn D. grey, massive Fe stalned weathered
V. broken 0.78 9.06 9.84] AQ0T |Siltyss, viy L. grey, thin Intbd ssfsitstn (70/30). Cale. slow, sustained fizz. S carb
1/12.2 V. broken 1.77 9.84 11.61 A002  isiltsin D. grey, v. thin Weathered Non-cale. Oce. thin beds of vig ss
€5 V. broken 0.93 11.81 12.54)  A003  iSilistn D. grey, v. thin AJA ssislitstn=25/75
2/15.24 V. broken 23 12,54 14.84] A004 |Siltyss, vig M.grey, thin Intbd. ss/siltstn=50/50
3M18.20 Broken 3.04 14.84 17.88] ADOS  Silistn ' M.grey, massive Occ. thin ss beds. Mon-calc. Sparse disseminated pyrite
321.34 80 3.05 17.88 20,83 ADOS Silistn M.grey, massive AJA massive throughout
4/25.23 V, broken 315 20,93 24.08f AD07  iSilistn M. grey, massive ASA
4/27.44 Broken 29 24.08 26.98] A008  [Siistn M. grey, massive A/A Non- cale
§/30.49 Broken 29 26,98 20.88] A0G9  |Sillsn M.grey, massive 14 cm rapld/short calc zone @ 1,66, CUS to SS
5/33 .53 Broken 3 29.88 32.88f A0MD  |Siltstn M. grey, massive Non-cale, sparse pyrite nodules
6/36.59 Broken 32 32.88 36.08] AONM Sandstn, v. fine  |M. grey, massive AJA, Oce sitstn beds near top
Blocky 225 36.08 33,33 A0M2 Sandstn, fine L. grey, v. thin Occ. AJA banding, Intbd ss/sitstn (80/10); Cee, carb bands
Blocky 0,01 38,33 35,34 AO012 Mudsin D, grey,massive Very carby, non-cale, Roof
Blocky 0.18 38.34 38.53 1 Coal Black Clean
7/39.63 V. broken 0.6 38.53 3913 2 Coal Black Clean
0.18 39,13 398.32 3 Coal Black Dirty banding esp. € top
7/42.68 v Blocky 276 39,32 42.08] AO013 |Sandstnvfine M. grey, v. thin Floar, Intbd ss/sltstn (40/60); OCce. plant debris, 20cm calc. Rapid/sustained
75 28 42,08 44,88 AO014 Sandstn, v. fine | M. grey,v. thin Roof, Oce. plant debris
Blocky 0.03 44.88 44.91 A014  |Mudsin Black Very carby
8/45.72 Crushed 0.13 44,91 45.04 4 Coal Black Clean :
Blocky 0.35 45,04 45.39 5 Coal Black Blean, banded (1) bright (90) dull
Blocky 0.2 4539 45.59 5] Coal Black Dirty, dull, hardee
Broken 0.31 45.59 459 7 Coal black clean
Broken 12 458 471 AQ1S  [Mudstn D. grey, massive Roof & floor, plant debris common, Non-cale
Broken 0.24 471 47.34 ] Coal Black Clean,clean bands
Crushed 0.24 47.34 47.58 9 Coal Black Dity, dull
Broken 0.39 47.58 47.97 AD16 Mudstn D. grey, massive Plant debris common, carby
Blocky 0.03 47,87 48 AQ17 Pyrite Gold
/48,78 Broken 0.25 48 48,25 10 Coal Black Pyrite common, bright bands
Broken 0.18 48,25 48,43 11 Coal Black
Blocky 0,01 48,43 48,44 12 Pyrite Gold
Blocky 0,09 AB A4 48,53 12 GCoal Black Dirty
Braken 082 48,53 49,35 13 Caoal Black Clean,bright bands
Blocky 0.26 49,35 49.61 14 Coal Black AJA
Broken 0.22 49.61 49.837 A8  |Mudstn D. grey.massive Carby
Blocky 0.47 49,83 50,3 AD19  |Sandsin, med, L.grey, fine Plant debris; ss/sltstn (60/40)
Blacky 013 50.3 50,43] A0 Coal Black Cirty; slow/shart cale., pyrite
9/51,82 Broken 0.84 £0.43 51.27 AD22  |Siltstn M.grey, v. thin Plant debris ss/sitstn (20/60)
' Broken 092 51.27 52.49] A023  |Sandstn, fmed. |M. grey, v. thin INon-cale ssfsltstn (70/30)
V., broken 0.32 52,19 52.51 15 Coal Black Pyrite bands
2,02 52,51 54,53 AD24  |Mudstn
10/57.93 82 Broken 3.05 54.53 57.58] A025  |Slitstn M. grey, v. thin Intbd sltstnfss (70/30, 20 cm rapld/sustained @ 1.8m
10/60,97 70 Blocky 3 57.58 60,58 AD26 Sandsin, fine M, grey,v. thin AJA ssfslitstn (80/20)
10/64.02 Blocky 3.04 £0.58 63.62] A027  |SSelitstn M.grey, v. thin S8/5litstn{30/70), oce. thin cale. velns




1993/12/03
BOX MARK BCA _ JCORE STATE INTERVAL THK [FROM ITO SAMPLE #
11/67.07 75 |Blocky 3.05 , 6667 AUZB
12/70.12 73 Blocky 299 68.67 69.66] A029
1273147 Broken 273 69.66 72391  AQ30
Broken 1.04 7239 73.43] AO31
Broken 0.15 73.43 73.58 16
Broken 0.58 73.58 74,16 17
Broken 0.15 74.16 74,31 18
Crushed 0.49 74.31 74.9 19
V. broken 0.15 74.8 74,95 20
Broken 0.25 74.95 752 A032
Crushed 0.04 752 75.24]  A033
137622 Crushed 0.21 7524 7545 A033
Broken 0.26 75.45 75.71 21
V. broken 0.47 75871 76.18 22
Broken 0.65 76.18 76.83 23
Blocky 0.12 76.83 76,85 24
Broken 1.07 76.95 78.02 AD34
V. broken 0.54 78.02 7856 AU3S
1417927 Crushed 0,15 78.56 78.71 AD36
14/82.31 Broken 293 78.71 81.64| AQ37
Broken 257 81.64 84,21 AQ38
V. broken 0.16 B84.21 84,37 25
15/85.36 Broken 0.48 84.37 84.85 26
Broken 0.19 84.85 85.04 27
V. broken 0.18 85.04 85,22 28
Broken 0.48 8522 85.7| A039
Blocky 2.87 85.7 88.57| AQ40
75 blocky 023 88.57 88.8| AQ4Y
Blocky 0.29 88,8 . 88,09 29
Broken 0.76 89.09 89,85 AD4Z
Broken 0.26 89.85 90.11 30
Broken 042 90.11 90.53 k3|
Blocky 0.14 90.53 50.67 3z
16/91.46 Broken 0.22 90.67 50,89 33
Shattered 0.28 90.89 91.17 34
Broken 0.58 917 91.75] AQ43
Broken 013 91,75 91.88 35
Broken 0.3 91.88 92,18 36
Broken 0.23 92,18 92.41 37
Blocky 0.26 92,41 9267 AD44
Blocky 047 92.67 92,84 AD4S
Broken 0.97 92.84 93.81 AQ4de
16/94.52 Shattered 0.11 93.81 93.92 38
Blocky 0.36 93,82 94,28 39
Crushed 0.32 94,28 946 40
Blocky 0.7 94,6 653 41
Crushed 0.2 85,3 95.5 42
Broken 0.4 95,5 95,9 AD47
Broken 0.78 85,9 56.68] A047
17/97.56 Blocky 0.33 96,68 97.01 43
Blogky 0.57 ar.;m 97.58 44
Broken 0,15 91.58 9173 45
Broken 0,64 97,73 94.37 46
Blocky 027 98,37 98.64 47

20of3 T92D-09.XLS
ROCK TYPE DESCRIPTION  {SED STRUCT. |NOTES
| Siltstn/ss, fine . grey, v. thin S3Isisin{Bl/40), Occ. calt, bands, raplisustained, 060 pyr.
S8/slitstn M.grey, v. thin ssfsltstn 10790, CUS, Bioturbation non-calc
Siltstn #. grey, v. thin Non-cale, oce ss bands
Siltstn D. grey, v. thin CUS Gradation contact, non-cale
Coal Black
Coal Black Clean
Coal Black S5 bands, dirly
Coal Black
Coal Black Dirty, oce pyrite
Silty mudstn M.grey,massive Large pyrite nodules, non-calc.
Mudstn D, grey-brown V. soft, carby
Mudstn M.grey Roof, soft, gradation with coal
Coal 131K
Coal 1K Cull
Coal Black Pyiite bands oce, very oce cale,
Coal Black Dirty,pyrite bands
Silly mudstn Black Abundant plant debris, coal bands
Mudstn D. grey AA
Coal Black Very dirty
Siltstn M.-D. grey Calc rapidfshort ss [ayers near middle, Abundant plant debris
Silty mudstn AA Abundant plant debris, coal leng. 8 cm rapid/sustained calc. ss @ 50 cm Roof
Coal Black Wide bright bands
Coal Black Clean '
Coal Black
Coal Black Dity
Silty mudstn D. grey Carby, non-calc
Sandy siistn M. grey, massive Cale viens rapid/shart, abundant carby material. Roof
Siltstn D. grey Very earby, very sharp contact @ 75'
Coal Black Dirty, oce calc short/rapid
Sty mudstn Very carby, common pyrite viens 2%
coal Black Hard
Coal Black Bright bands,clean
Coal Black Pyiite bands (12%)
Coal Black Clean
Coal Black Dirty
Mudstn D, grey Abundant plant debris, pyrite blebs near base, Non-cals.
coal Black- Abundant pyrite 40%, Non-calc
Coal Blagk S|, disty
Coal Black
Mudstn D. grey Carby
Siltstn 0. grey Abundant pyrite blebs 10%
Silistn M, grey Abundant pyrite at 48-67. Piant debris
Coal Black Dirty
Coal Black Clean
Coal Black Clean
Coal Black Dull throughout
Coal Black
Mudstn 0. gray V. soft, brownish
Siltstn M. grey SSlayers cal rapld/ishort 50% plant debris. Roof
Coal 131K Very hard, contact gone
Coal black Hard, clean
Coaly mudstn Black V, coaly
Coal Black Clean, occ. small cale vients rapld/sustalned
Coal Black No contact, small calc. rapld/sustained




1993M12/03

BOX MARK BCA__JCORESTATE || INTERVAL THK_[FROM 10 SAMPLE #
17710061 Jocky 132 9864 0396 AO4E |
18/103.64 70 |Blocky 29 90,85  102.86] AD49
Broken 2.52 102.86] 105.38] A0S0
V. braken 0.24 10538 10562 ADS9
18106.7 Shattered 0.4 10562 10802 48
Crushed 02 10802 10622 49
Blocky 0.34 106.22]  106.56 50
Blooky 0.73 106.56]  107.29 51
Blocky 073 107.29]  108.02 52
Blocky 0.73 108,02 108.75 53
Blocky 017 108.75] ' 108.92 54
19/109.75 Braken 0.21 108,92 10913} A0S2
20/112.8 75  |Broken 3.02 109.131  11215] A053
2011585 75  |Blocky 304 112,18] 14519 A054
2111189 70 |Blocky 3.05 115197  118.24] A0S5
211219 Blocky 296 118.24 121.2]  A056
Blocky 2.16 1212 123.36] AQS7
Blocky 027 12336] 12363] A058
221125 Blocky 0.5 12363 12413 A0S0
Broken 066 124431 12479]  A0G0
blooky 0.29 124791  125.08] A0S0
221286 70 Broken 22 125,08 127.28] A0S0
23/131.09 Blocky 3.02 127.28 1303} A0St

3of3 T92D-09.XLS
ROCK TYPE DESCRIPTION  |SED STRUCT, NOTES
1Siltstn M. grey se/sltstn (10790), ss calc. rapid/short
Mudstn/siitstn M.grey AA
Silty mudstn M. grey Ccc. 55 ens, some ss lens are cale,, rapld/sustained
Coarsesandstn  |L. grey Breccla, very calc. rapld/sustained. Roof
Mudstn/zoal Black Very dily, ccc pyrite blebs, oce. small cale. veints rapid/short
Coal Black Bright
Coal Black 1 dirty zone (ss) 1 em
Coal Black AlA .
Coal black Cale. net visible throughout rapid/sustained
Coal Black Calo webs throughout, rapid/short
Coal Black Calc webs throughout, rapid/sustained
Mudstn M. grey Abundant plant deb,
SS/siltsin M. grey Plant debris, cale in some ss rapidfshort ss/sltstn (30/70)
SS/slitstn M. grey Possible binturbation, cale viens rapishor ss/sitstn (15/85)
Silty mudstn M.- D, grey Cale, ss bands rapidfshort
Sitty mudstn M.-D. grey Abundant pyrite blebs, oce. plant debrls, occ. cale. webs raplidishert
Siltstn M. grey AJA, (Bivalve x 2), bicturbation
Sandsin, fine D. grey Smells of ol
Sandstn, fine L, grey
AJA, fine L. grey
Sandstn, fine D. grey Plant debris
Sandstn, fine M. gray QOec. bivalve, cale. oce short/rapid
Silty ss, fine L. grey Bivavles, mare abundant, calc, oce, Rapld/short




3134 10f2
MANALTA COAL LTD,
PROJECT Telkwa CONTRACT J.T. Thomas
DATE Sepl. 2192 LOGGING C BPB
HOLE# T92D-12 CABING 10.67 m
SITE# 7 LOGGER Al Bretton
CORE TYPE NG
GECLOGIST Angelo
BOX MARY BCA |CORE STATNTERVAL THIFROM|TO SAMPLE [ROCK TYPHDESCRIPTION |SED STRUJNOTES
110,67 10,67 Casing to 10.67.
320,73 Shatterad 10.08 Voleanies L. bulf.massive Terliary Intrusive, Partially weathared diorite w. 30% g ground mass, 25% gtz, 25% feldspar & 20% ima (esp, wealhered)
V. broken 611 WVolcanics  |L. buff, massive AJAXLS of feldspar up to 1 cm. Contactw. sedimentary rx = abrupt & undulated, Some contact matamorphism apparent
Pyrite xls common @ contact zone
0.01 Mudstn Black Zone mixing with Intrusive, Slickensides apparent on sed rx side
Shattered 0.23 Mudstn D. grey No apparent alteration like above
A127.44 Crushed 0.25 Volcanics  |Buff Fe-stained weathared
4129 57 Crushed 2,10 Silty mudstn|M, grey, massive Common pyrite banding @ top
533,53 V. broken 1.73 Muddy siltstr M. gray, massive AlA oce, nodules/cancrations
Y V.broken 3.37 Sandstn, vf;‘M. groy, massive Silty zones
Broken 0.31 Siltstn L. gray, massive V. hard, calcite vain,
6/39,63 228 Sandy siltstn] M, grey, massive
642,68 Broken 3.05 Siltstn M. grey,massive
745,73 Broken 3.03 Siitstn M. grey,massive AA
8/51.83 6.09 Siltstn M. grey, massive AA .
4.84 Siltstn M. grey, massive AIA coarsening up
Q157,93 61 [V, broken 150 Siltstn D. grey, massive Sl. carb
V. broken 7.43 Siltstn M. grey, massive
11/67.07 613 Silty 55, vig. [M. gray, massive
127317 185 Siltstn M. grey, massive -
14/82.32 62 9.43 Siltstn M. groy, massive
16/91.46 60 |V. broken 110.09 Siltstn M. grey, massive Sl. carb. Ocaslonally diity. Mudsin & base. Coarse up
V. broken 1.44 Silty mudstn [D, grey, massive Occ, sheared
16/97.56 V., broken 495 Mudstn D, grey, massive S1. Carb. occ. silty
Broken 032 Siltstn M. grey, massive
Broken 0.13 Siltstn M. grey, massive
167 Siltstn M, grey, thin SSD Mottled, turbated intbd. ss/sitsn (20/80)
Crushed 0.23 2713 27.36 1|Ceal Black Poorquality. Sheared ditty bands. '
0.03 Carb mudstiiBlack
17/100.61 V. broken 0.81 Mudstn Groy Carb @ top. Fining up
70 1.74 Siltstn M. grey, v. thin Intbd wig ss/sltstn {45/55)
0.03 Coal Black Hard, clean
V, broken 0.50 Mudstn
$71103.66 V. broken 0.07 Coal Black
Crushed 0.70 Mudstn D. grey, massive
72 5.08 Sandy siltstn M, grey, v, thin Intbd ssfsitstn (50/50). Minor SSD. Overall
75 |Broken 575 Slitstn M. gray, thin Turbated intbd ss/slistn (30/70). Faded bedding contacts
204 1.42 Siitstn D, grey,massive
442 Silty ss. vfg |M. grey, massive
22113415 | 64 |Broken 10.69 Snady siltstn] M. grey, massive Occ, thin 58 bands up to 7 om ss/sltsin = 10/80
2414634 81 |Broken 12.44 Siltstn D, gray, massiva Oce, zonos of calelte velning
72 |Broken 565 Siltstn D. grey, massive Oce. Vig 55 bads up to 8 em ss/sltstn = 5/95
264 Broken 1.28 Slity mudstn (D, grey, massive Slity
26115549 V. broken 3142 Slitstn Intbd sitstn/mudstn (75/25)
V., broken 211 Mudstn D. gray, massive Sl. carb, some minor sltstn

T92D12.XLS
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BOX MARL BCA [CORE STATNTERVAL THIFROMITO SAMPLE B_OCK TYPHDESCRIPTION [SED STRUGNOTES
27| 62 1Broken 5.00 Siltstn D, grey, massive 0c6. vig ssinterheds upto Sem
V. broken 1.78 Silty mudstr)D. grey, massive S, carb, sheared
Broken 0.99 Siltstn D. grey, massiva
Blocky 0.38 Sandstn,vig |L. grey,massive
28BME7.68 Broken 2,24 Dirty siitstn |Massive Muddy sltstn oce, caleite veining
80 0.51 Siltstn M. grey, v. thin Intbd ss/slistn = 30/70
Broken 0.44 Carb mudstn Silty - sheared disturbed ntbd sltstn 30%
3017683 Inthd vig ssfsltstnimudstn (10/65/25). Minor SSD. Some calcite veining
59 |Broken 8.05 Siltstn M. grey, thin Inb, vig ssislstimud
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PROJECT Telkwa CONTRACTOR McAulay
DATE Sept. 2/92 LOGGING CO.
HOLE # TI2R-15C CASING
SITE# 12 LOGGER
CORE TYPE NG
GEOLOGIST Angelo
BOXMARK | BCA | CORE STATER INTERVAL THK] FROM | TO | SAMPLE #] ROCK TYPE | DESGRIPTION |SED STRUGT. NCTES
1 Broken 0.14 28.04 29.18 1 Coal Black Pyrite banding 1 em from base
Broken 0.07 29.18 29,25 1 Mudstn Black V. carb
Broken 0,10 29,25 29,35 2 Coal Dirty
Broken 0,35 29,35 29,70 2 Coal Clean,dirty zones
Blocky 0,05 29.70 29.75 3 Mudstn Pyrite banding throughout
Blocky 018 29.75 29.93 3 Coal Clean
Crushed 0.26 20,93 30.18 3 Mudstn D, grey V. carb @ fop
1 Blocky 1.06 30.18 3125 4 Coal Black Clean
2 Blocky 1147 31.25 32,42 5 Coal Black Clean, bright
Blocky 0,03 3242 3245 6 Mudstn M. grey Bandad with coal 80% tock
2 Blocky 0,53 3245 3258 6 Coal Black Clean, sl dirtler towards base
3 0,75 32.88 33.73 7 Coal Coal, glean
0.02 33.73| 3375 &  |Coal 40 % pyrite
012 33,75 33,87 8 Coal Clean, bright
Broken 1.4 33,87 35.28 Mudstn M. grey, massive Rock loss
3 Broken 0.14 35.28 3542 9 Coal Black S, dirly,coal loss
4 2.5 |Blocky 1,10 3542 368.52 10 Coal Black Clean
Blocky 0.68 38,52 37.20 11 Coat Black Lower 10 cm sl. dirly
Blocky 0.04 37.20 37.24 Carb mudstn D brown Bent.
Blocky 0.05 Mudstn L. brown Bent.
Blocky 0,15 Coal Black Clean
Blocky 013 Carb mudstn  |D, grey, massive
4 Blocky 057 Sillstn M. grey
)
2,14 Sillstn Blua-grey,mass. 3 cm carby bed @ 1.76, pyrile nodules
] Blocky 0.43 40.38 40,81 12 Coal Black Clean
Blocky 0.56 40,81 41,37 13 Coal Hard, clean
0,02 41.37 41,39 Carby mudsin  |Earthy br.,badd.
0.67 41,39 42.06 Mudstn M. grey
7 Blocky 0,12 42,06 42,18 14 Ceal Black H2S pyrite banding < 1 em
0.85 42,18 43.03 15 Coal Black Hard, elean -
7 0.63 Mudstn M. grey,massive
| 0.32 Mudstn M. grey,massive
Blocky 0.04 Coal Black . Dirty, pyrile bands
0.85 Mudstn D. grey, massive
Broken 0.05 Coal Bright black Pyrite banding < 1 cm
0.72 Mudstn Dull black,mass Abundant pyr bands
. Carb mudstn  {Dull black, mass Pyrite roseltes
8 Blocky 0,14 49,95 50,09 16 Coat Semi bright bk, Pyr & cale, dirty
Blocky 0.17 50,09 50,26 17 Coal Black AA
9 0.12 50,26 50,38 Mudsin L. grey,massive Vegelal mattar throughout
1.96 85,vlg M. gray, massiva Core loss,cale veln,
Blocky 1.20 52,34 53.54 18 Coal Bright black Hard, clean




31154 2aof2 T92R-18C.XLS
BOX MARK BCA | CORE STATE{ INTERVAL THK| FROM TO SAMPLE#{ ROCKTYPE | DESCRIFTION {SED STRUCT. o NOTES
0.05 93.54 53,59 19 Coal Dull black Qirty, bedded
Blocky 085 §3.59 54.42 20 Coal Hard, clean
Carby mudstn | Earthy br. bedd
10 Silstn M. grey Hard, core foss
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&
PROJECT Telkwa CONTRAGTOR J.T. Thomas
DATE Sapt. 2192 LOGGING CQ, BFB
. HOLE# T92D-20 CASING 82 {25m)
SITE# 3 LOGGER Al Bretton
CORETYPE NG
GEOLOGIST Angelo
BOX MARK BCA  |CORE STATE INTERVAL THK FROM TO SAMPLE# |ROCK TYPE CESCRIPTION SED STRUC{NOTES
1 12.40 0 124 Casing
0.20 124 12,60 AD01 Tentlzry intrusive, Probably from tilk
V. broken 0.25 126 12,85 ADO1 Mudstn M. grey
V. broken 0.18 12,85 13.03 1 Coal Black Possible coal loss. Dirty @ base
0.67 13.03 13.70 AQD2 Mudstn Massive Silty, sl. carb. Non-cale
1 V. braken 0.28 137 13.98 2 Coal Black V. dirty @ top
11524 Crushed 0,83 13,98 14,81 3 Coal Black Minor pyrite along cleals. Dirty banding
Broken 0.80 14.81 15.71 ADD3 Mudstn Gray,massive Non-cale
1 Crushad 1.28 1571 16.99 4 Coal Black Possible core loss? Rock bands up to 1 cm wiin
Crushed 0.15 16.99 17.14 5 Mudstn Black V. coaly
Crushed 0.24 17.14 17.38 5 Coal Black
Broken 0.58 17.38 17.96 ADC4 Carky mudstn D. grey,massive Coaly @ top 10 cm. Pyrite banding near coal contact,
1183 Broken 0,07 17.96 168,03 [ Caal Black
1 0,52 18.03 18.55 i] Coal Black . Clean
1 0.10 1855 18865 7 Coal Black S, dirty
1 0.10 18.65 18,75 7 Coal Black Clean *
0.76 18.75 19.51 819 Coal
2 0.74 19.51 2025 ADO5 Carb mudstn Ptant debsis; sl cale. Rapld short fizz,
2 343 2025 2368 8 Coal Poorly consol.
3 1.02 23.68 24,70 AGDS Mudstn Plant debris wiin. Some silty zones upt to 20cm. No visible pyrite
0.25 247 2495 AD0S Cozl
2740 80  [Broken 177 2485 2672 AD06 Siity mudstn D.grey, massive
3 V. broken 0.03 26,72 26,75 AUOE Carby mudstn Black Coaly @@ base. Non-cale.
3 Broken 0.05 2675 26.80 ADD6 Coal Black Dity -~
3 V. broken 071 268 2754 ADO7 Carb mudstn Minor pyrite banding @ top
0.72 275 28.23 10 Coal Dirty @ base, Intbd carb, mudstone
1.27 2823 29,50 AD08  » |Carb mudstn Q. grey Carb @ lower 7 cm
30,48 0.80 295 30.30 i1 Coal Clean
1,08 30.3 31.38 ADDS IMudstn M. grey.massive Clean,sl. dirty bands
4 Broken 0.42 31.38 31.80 12 Coal Black Clean, hard
0.76 318 32.56 13 Coal
433,54 Braken 0.54 3256 3310 14 Coat Black S, dirty .
0.70 331 33.80 15 Coal Black Carb @ top. Sitty towards base Poorly consol. Non-calc, Calcite veining upto 1 cm @ base
Broken 0.36 338 3416 16 Coal Btack Some vig ss wiin, Nan-cale, Sandier towards bottom
Broken 1.26 34,16 35.42 AD10 Silty midstn M. grey,massive Intkd fg. & vfg ss. Non-cale
4/36,58 Broken 0.60 35.42 36.02 ADHA Siltstn M, grey, massive Intbd vig ss/sktstn (80/20), Siltier toward base, Carb lens, Non-cale,
4 82 Broken 1.19 36.02 321 A0 Sandstnfg L. grey, thin AIA but 6535
5/39.63 a3 Broken .86 ar2 39,07 AD12 Sandstn,fg 1.. grey, v. thin Intbd sltstn/earb mudstn
Broken 0.94 39.07 40.01 AD12 Sandstn L.grey,v, thin Coaly mudstn
Broken 0.04 40.01 40.05 A3 Mudstn
Broken 0.09 40.05 4014 AD13 Carb mudstn Black,massive
Broken 0.44 40,14 4058 AD13 Mudstn M. grey,massive Coal loss? Dirtier bands. Oce. pyrite.
Crushed 0.27 40.58 40.85 17 Coal Black Cloan
GCrushed 0.29 40,85 41.14 18 Coal Black Pyrite bands up to 1/2 ¢m @ top,
Blocky 030 41,14 41.44 19 Coal Black Vary coaly.
Blocky 047 41,44 4161 20 Coal Black
Blocky 0.04 41,61 41,65 21 Mudstn Black,massive Dirty @ top. Calcite velning
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o
BOX MARK BGA CORE S8TATE INTERVAL THK FROM TO SAMPLE# |ROCKTYPE DESCRIPTION SED STRUG[NOTES
Brakan 010 .65 41.75 21 Mudstn M.grey, massive Non-calc, Disseminated pyrite
Blocky 017 41.75 41.92 bal Coal Btack AJA. Oce, pyrite blebs (<1 cm). Intbd sitstn
5/42.68 Broken 0.21 41,92 4213 AD14 Mudstn M. gray, massive St dirty banding. Based §¢m are dirtier w, intbd mudstn
Braokan 0.21 4213 4234 AD14 Siity mudstn M. grey, v. thin Inthd ss/shtstn/mudstn (10/40/50) carb. Plant debris througheut Non-cale,
Blocky 0.52 42,34 42,85 22 Coal Black Coaly @ base |
72 0.86 42,86 43.72 AD1S Mudstn M. gray, thin Carb mudsin. Plant debris
0.08 43,72 4380 A01S Carb mudstn Black Intbed non-cale. ssiststn/mudstn (25/55/20)
Broken 1.2 438 45,02 A016 Mudstn M. grey,massive Nan-calc
Broken 1.57 45,02 46,59 AQ1G Siltstn M, grey,v, thin Intbd ss/sltstn/mudstn (35/45/20). Non-cale. Cce¢. dissaminated pyrite throughout,
broken 0.52 46.59 47.41 AT Sitty mudstn M. grey,massive Plant debris throughout. Mon-cale, Common v.thin coal bands <1 ¢m.
6/48,78 80 1.04 47.11 48.15 ANT Siltstn M. grey.v. thin Coaly throughout Dissem. pyrite
Broken 1.82 48.15 49.97 AT Silty mudstn D. grey, thin Pyrite bands throughout up to 3 em - 60% pyrite
Brokan 0.30 49.97 50.27 AQ18 Mudstn 0. gray Mudstn bands up to 2 cm.
Blocky 0.09 50,27 50,36 ADis Coal Black Non-gale, Dissam. pyrite
0.08 50.36 50.44 A8 Coal Black Oce. coal bands. Dissem. pyrite. ©Oce. pyrite blabs up to 1 cmw/in. Plantdebris
715183 Broken 0.80 §0.44 §1.24 A8 Mudstn M. grey,massive Very'dirty coal. Commen mudstn banding. Possible loss.
Broken 1.15 51,24 52739 A8 Silty mudstn M. grey,massive 1. dirty. Dull banding
Crushed 0.69 52,39 53.08 23 Goal Black Clean bright, w. cce. dull bands, Oge. pyrite blabs
W, brolen 0.2 53.08 5330 24 Coal Cull
854,88 Blocky 112 533 54.42 25 Coal Black Dult bands up to & ¢m.
Blocky 022 54.42 54.64 26 Coal Elack Cloan
Broken 0.45 54.64 55.09 26 Coal Black Clean
Blacky 0.61 65.09 85,70 27 Coal Black Irntbd vig ssisltstn (30/70)
0.21 £5.7 5591 28 Coal Black Non cale. Floor#2
8 Blocky 1.2 55,91 5713 AMS Siltstn M.gray,v. thin Non-cale, Clean
8/57.93 Blocky 0.28 57.13 57.41 AD20 Sandstn g L. grey, thin Intbd ssfslistn. Minor caleite veining, Ss/shstn = 45/55
78 262 5741 €003 AD20 Siltstn L. gray, v. thin AJA Minor $SD. ssisitstn = 30/70
9/64.02 80 344 60.03 63.47 A021 Siltstn L. gray, v. thin Sandy slistn, Oce, calcite velning
10/67.07 3,10 6347 66.57 AQ22 Siltstn M. grey,v. thin &1, carb. Common bivalve horizons up to 15 cm bends. Oce. pyrite blebs. T.D.
7.95 66.57 7452 Siltstn L. gray, massive
13 1061 7452 85.13 Silty ss, via L. gray, massive




1993112/03
PROJECT Telkwa
DATE Sept, 2/92
HOLE # 792022
SITE#
CORE TYPE NG
GEOLOGIST Angelo
BOX MARK | BCA  JCORE STATE | INTERVAL THK [FROM 110 SAMPLE #
117,62 7.62 0] .7.62
1/9.15 V. Broken 1,00 762 862 A1
\/. Broken 1.61 se2| 10.23] Aco2
Blocky 0.14 1023  10.37] Aoz
83 Dog. [Broken 1.26 10,27| 11.63] A002
11220 Broken 0.68 16| 1231 Aoz
Broken 0.14 1231 1245] Aoz
0.29 1245 12.74] A003
1 79  |Broken 0.32 12.74| 13.08] A003
59  |Broken 0.40 13.05| 1346 A003
2/15,24 Broken 1.22 1346} 1468 A003
2/18.29 Broken 3.05 1468 17.73} A004
62 |Broken 2.94 17.73| 2067 A005
321,34 81 {Broken 0.18 2067 2085 A005,
3/24.39 Broken 3.05 20.85| 2390 A005
Broken 3.00 2390| 2690 Aco7
70 Broken 0.33 2680 27,23 A008
Blocky 0.42 27.23| 2765 1
Broken 0.05 2765| 27.70| A009
Braken 236 277 3008 Acoo
5/33.53 2.87 3006| 3293 A010
212 3203 3505 AoM
Crushed 0.29 35,08 3534 2
Blocky 0.01 3524| 3m38] 2
Broken 0.54 35.35] 35,89 3
Very broken 0.35 35.89) 36.24 4
Broken 0.35 36.24] 23659 5
Broken 0.38 3650 3697 A012
78 |Verybroken 1.41 3657 3838 A012
Broken 0.04 38.a8| 3Bd2| A2
Broken 0.12 38.42| 23854 6
Crushed 0.08 38.54] 3862 6
Broken 0.26 38,62 3888 7
Vary broken 0.32 38.88] 39.20 8
Broken 0.65 39.2| 39.85 9
Blocky 0.04 30.85] a29.8%f 10
80 |Blocky 0.04 30.80] 2903 10
0.01 apo3| 39084 10
Braoken 0.78 39.94| 40.72 1

1of3

CONTRACTOR J.T. Thomas
LOGGING CO, BPB

CASING

LOGGER Al Bratton

ROCK TYPE DESCRIPTION SED STRUCT|NOTES
Casing

Slistn Medium grey, Massive Dissementead/xiin pyrite throughout; Non-cale.

Sitsin Medium grey, Massive AJA

fgr 58 Medium grey, Massive isseminated pyrile A/A., Non-calc.

Sitsin " |Madium grey, Vihin Interbedded ssislstn ,15/88 v. thin
bdd fo lenticular ss lanses

Sltsin Medium Grey AJA

fgr silty S5 Light Grey Higher energy, rip-up clasts, ate. Nen-cals,
Coal and plant debris

Slisin Medium grey, Vihin Intbd. ss/sltsin 10/60. Carb diss pyrite throughout

Carb. 88, fgr Grey, Vihin Non-calc., clean

Sistn Medium grey, Vithin . Clean Intbd ss/slistn, 35/65; thin coal bands up
te1em

Shistn Medium grey, Vihin S$8/sistn = 5/95; dirtier at base

Sltsin Medium grey, Vihin AJA

Carby slistn Medium grey, Vthin Intbd ssislistn (10/90 @ top and 50/50 @ base)
Disseminated pyrite often associated w. carb lens

Vigr S Light grey, thin Carb lens Qcc. pyrite, non-calc.

Vigr S5 Vihin Massive @ top 1o vthinly bd @ base, Non-cale
Veln filling common. Rapid sustain fizz (FRVs)

Silty 58 Medium grey, Vthin Intbd $S/Slistn 55/45. Non-cale.
Disseminated pyrite throughott

Slistn Light grey Sandy AJA 45/55, Abrupt contact with coal

Blk coal Clean, bright, Minor sltstn lenses @ top 2 em.

Carb. mudstn | Dark grey, massive

Silty ss, vigr Medium gray, vthin Intbd se/sltstn 55/45, non-calc.

S5, vigr Medium grey, vthin AJA, Occ. calcite veining

Sandy slistn Medium grey, vihin ASA, 40/60, V. thin coal banding @ base

Coal Black Dirty banding wiin. especially @ top, pyrite
banding @ base.

Slistn Medium grey

Coal Black Clean

Coal Black Clean

Coal Black Thin pyrite banding esp. @ lop. Pyrile along cleat faces

Mudsin Dark grey, massive Plant debtis, Pyrite blebs up to 1.5¢m, Non-calc,
carb, Disseminated pyrite as well,

Sty mudsin Madittrn grey, v.thin Non-cale.

Carb, mudstn  |Black, massive Coaly

Coal Black Clean, bright

Mdstn Brown

Coal Black Clean, bright

Coal Black Bult banding throughout

Coal Black Bright, duller near basa

Carb, mdstn Black Gradational from coal to unit balow, Coaly

Voleanles Medium brown Pyroclastic fallout, Volcanles with carby wisps
throughout, Feldsparxls up to 1mm dla.

Carby mdsin Black Zona of mixing

Coal Black Clean




1993/12/03
BOXMARK | BCA |CORE STATE | INTERVAL THK [FROM — TO SAMPLE #)
Crushed 0.14 40.72]  40.86]  A013
Very broken 0.68 40.86] 41.54] A013
7 Crushed 0.17 4454 #An 12
7/42.68 0.07 4.7 41.78] “A0DI4
156 41,78] 4334] A014
Crushed 0,70 43.34] 4404 13
145,73 Vary broken 0.96 44.04| 4500 14
Crushed 091 45| 4591 15
Crushed 0.02 4591| 4593 15
Broken 0.62 4593 4655 16
. 65 020 4655 4675 A0S
g/i48.78 S0  |Broken 143 45,75 48.18| AD16
10 1.50 4818| 49.68] A017
58 1.75 49.68| 651.43] A0M7
9/54.88 Very broken 2.80 5143 5423 A018
9/57.92 Very broken 3.05 54231 S7.28] ADIS
Very broken 0.98 57.28] &5826] A020
Blocky 0.06 58.26{ 58321 AQ20
77 Blocky 0.42 58.32| &8.74; AD20
10/60.88 Blocky 1.65 58.74] 6039 AD0
Blocky 1.70 60,29 €209 AO21
0.25 62,09] 62.34] A021
10/64,02 Vary broken 1.09 62.34] 6343] A0
Very broken 0.34 63.43| 6377 A022
Broken 0.25 63.77] 6402 17
0.37 64.02| 64.39 18 -
Broken 0.65 6439 6504 19
Very Broken 0.12 65,041 6516] 20
Blocky 038 65,16] 65,54 21
0.04 65.54] 6558] A023
11/67.02 0.81 6558 6639 A023
80  |Broken 0.97 66.38] 67.36] A023
Crushed 0.34 67.36| 67.70 22
Crushed 032 62.7| ©68.02 23
Broken 035 68,02 68.37 24
0.02 63.37| 6839 A024
12/70,12 Very broken 1.25 68.39] 6964 A024
0.20 69.64] 69.84] A025
0.04 69,84] 69.88| A025
1271347 72 |Very broken 287 69.88| 72.75| A025
1,36 72,75 7411 A026
65 0.16 41| 7427 A026
1376.2 35 1.83 7427 75.80| A026
13/79.27 Blocky 3.05 768 78.85| A027
14/82,3:1 Blocky 3.05 78,85 81.90f A028
Broken 0.19 81,90 8209f A025
Vary broken a.78 82.09] 82.87f A025
Crushed 015 8287 8302 25
0,40 83,02 8342 25
Crushed 0,28 8342| 8368 27
. 0.1 83.68| 8379 AC30
78  |Very broken 0.48 83.70| 84.27| AC30
14/85.37 Blocky 0.51 84.27| 84.78| A030

T2D-22.XLS
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ROCK TYPE DESCRIPTION SED STRUCT
Mudstn Black
Mudsin Dark grey
Coal Black
Silty mudstn Meadium grey
Silty mudstn Dark grey
Coal Black
Coal Black
Coal Black
Mudstn Brown
Coal Black
Mudsin Dark grey, massive
Silly ss Medium grey, vihin 85D
Silly ss Medium grey, vihin 8sb
Silty s5 Medium grey, vihin SsD
Sistsn Medium grey, vihin
Sitstn Madium grey, vihin
Sltsin Medium grey, vihin
Carby mudstn  |Dark grey, massive
Shistn Medium gray, vthin SSD
SS,fgr Light grey, thin
85, vigr Meditm grey, thin SSD
Carby mudsin | Dark grey
Silty ss, vigr Medium grey, thin
Sltstn Medium grey, thin
Coal Black
Coal
Coal Black
Mudstn Dark grey
Coal Black
Mudstn Black
Slistn Medium grey, vthin
Slisin Medium grey, vihin,
Coal Black
Coal Black
Coal Black
Mudstn Black
Mudsin Dark grey, massive
Mudstn Dark gray, massive

White
Slisin Dark grey, vthin
Slistn Dark grey, massive
88 Light grey, vihin
S5, mg Light gray, massive
S8, mg Light gray, massive
88, mg’ Light gray, massive
Sltstn Dark grey, masslve
Mudstn Madium grey, massive
Coal Black
Coal Black
Coal Black
Mudstn Light grey
Sitstn Medlum grey, thin
S8, vigr. Light gray, massive

NQTES

Very carb, mudstn, Sheared, Thin coal bends up

to1cm @ top

Verty carb. A/A coaly @ base, Pyrite commeon as thin
bands and along fracture planes @ base.

Non-Cale. coaly @ base

Dirly

Plant debris throughout, Non-calc,

Sheared black coal mudstn common esp. towards base
Dull banded coal.

Bright w, oce dull bands, Dirtler towards base

Non-cale.

{ntbd se/sltstn 60/40; non-cale. Dips steapening

AfA. Common calclte veining

AJA 65135, R.W, up; siltier towards base

Inibd ss/slistn 26/75. Mudstn towards base. Non-cale.
Common calcite vein filling

AA Non-cale.

ASA

Intbd ss/sltsin 45/55; Minor turbation.

Nan-cale. sl. carb.

AJA but vig and some $SD. Calcite velning fg @ base
Coaly thin beds up to 0.5 cm

Dirty non-cale.

Carb @ base.grad. to coal Non-calc. bone

Dirty banding near top. Ocg thin pyrite lensesupto .Scm
Coalbed methane sample #3

Clean -

Coaly, Pyritic dissem. Non-cale pyrite lens @ base
Claan

Carb mudstn; Disseminated pyrite wiin,

Intbd vfg sa/sltstn 30/70

AJA non-cale.

Clean
Coaly
Non-calc. siltler towards base. Dissem. pyrite

Brecciated caleite veinlng throughout vig ss/sltsin (10/90) . Non-cale,
Intbd vy ss/sltstn (10/90). Non-cale.

AA fining up at base

Intbd ssfsistn (75/25). Finlng up

Clean, well-sorted S&P.SS. Non-cale. carb lens @ Rip-ups

AIA

AJA

|50% caleito veining

Non-calc,

Clean attop

Coalbed methane sample #4
Dirty banding

Bentonlllc mudstn

Non-cale,

Qca, sllty lens, Non-cale,
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BOX MARK BCA CORE STATE || INTERVAL THK |[FROM - TO SAMPLE # =‘[*SOCI( TYPE DESCRIFTION SED STRUCT|NCTES

Blocky 0.07 84,78] 84.85] A031 |SS,vin. Light grey, massive AIA

Blocky 0.1 B4.85| 8496 A0N [SS Light grey, massiva AJA but calc, rapid short fizz

Blocky 0567 8456 8553] A031 [8S,vig. Light grey, massive AJA Non-cale,

Blocky 168 8553 87.21] AO031 (SS,vig. Light grey, massive ASA Carb. lens & slistn lens; increase towards base
15/88.41 76 |Very broken 0.88 87.21] 88.09 A037 |Siltymdsin Medium grey, thin Mon-cale.

Very broken 0.03 88.09] 88.12] A031 |[Carbymudstn [Dark groy Very thin pyrite banding

Crushed 057 88.12| 88.69 28 Coal Black Sl, dirty

Crushed 0.70 88.69] 89.39 28 Coal

Broken 0.80 89,39} 9019 AD3IZ |Slsln Med grey, vthin Intbd ss/slisin 40/60. Non-cale.
Broken 0.34 90,19] 8063| A032 |Mudsin Med, grey, massive Carb @ base
Broken 0.31 90,531 90.84 30 Coal Black Clean
0.40 90.84] 91.24 31 Coal Black Coalbed methane Sample #5

Broken 2,26 91,24 9350 A033 |Mudstn Med. grey, massive Silty @ base. Non-cale.

16/94.51 0,52 9351 9402 A033 |SS Med, gray, massive Slistn to vy ss @ base
75 Blacky 235 94,021 96.37| A034 |[SS, Sandy Med. grey, massive AJA Non-cale, Calcite, Veining at top. . Sandier and sl. carb & base
17/97.56 .75 96,37 97.12| - A034 |SS,silty Med. grey, thin Falnlly bdd ss carb Non-cale, Plant debiis
84 Blocky 1,30 97.12| 88.42 S8 Lt. grey, massive Rip-up clasts and occ. carby lens. Fining upwards

17H00.61 Broken 1.87 98.42| 100.29 Slistn Med. gray, vihin Inthd ss/slistn 15/85, Non-calc.

Broken 3.10 100.29] 103.39 Slistn Med. grey, vihin AJA 5/95, Muddiar toward base, T.D.




1993/12/06 10F3 T92D-24.XLS
PROJECT Telkwa
DATE Sept, 2/92 CONTRACTOR J.T. Thomas
HOLE # T52D-24 LOGGING CO. BPB
SITE# 101 CASING 22,86m
CORE TYPE NQ LOGGER Al Bretton
GEQLOGIST Angslo
BOX MARK | BOA JGORE STATE J INTERV TH| FROM TO | GAMPLE #|ROGK 7 YPE DESCRIPTION SED STRUCT. |NOTES
1 22.86 0 22.86 Casing
1/24.39 75  |Very broken 0.87 2286 | 23.73 AQO1  |Slistn Medium grey Weatherad, Mixed with till
1/27.44 76 |Broken 3.05 2373 | 2678 AQDZ  |SS,vig Medium grey, vihin Intbdd ssfsltstn (55/45), Bands up to Ecm but mainly <1 ¢cm. w. sharp contacts.
Dissem, xiln pyrite, Non-calc,, Carb.
2/30,48 Broken 3.05 26,78 | 29,83 ADD3  |Silty ss,vig Medium grey, vihin AJA
Broken 0.79 29,83 | 2082 AQH4  |Sltstn Medium gray, vihin AJA but 35/65 & bedding contacts less sharp. Carb
0.08 30.62 | 20.70 1 Coal Black Abrupt contact with upper rock. Sl. dirty coal with oce. bands of up to & om
of mudstn within coal. Pyrite lans
Broken 056 30,70 | 31.26 2 Coal Black Cleah
Blocky 020 3126 | 3146 A0DS  |Carb mudsin Dark gray Coaly @ base -3cm - silty
2/33.53 Broken 1.40 3146 | 3286 AQOS  |Slityss Medium gray, vthin Carb non-calc. Faintly Inlbd to 1 cm ss/slisin = §5/45. Pyiite blabs @ top
. and Dissem pyrite throughout,
3/36.59 70 |Broken 2.98 32,86 | 3584 AQDE  [Slistn Madium grey, vihin AJA but ssfsltstn = 40/60, Dissem pyrite only. Plant debris
Broken 0.80 3584 | 3664 ADOT  |Slistn Madium gray, massive Nen-calc.
Very broken 0.12 36,64 | 3676 AOO7  |Mudstn Black, massive Carb mudstn
Very Broken 0.16 36,76 | 3692 3 Coal Black S, dirty @ top 3cm.
Eroken 052 3692 | T4 4 Coal Black Dirty bands up fo 1 ¢m.
Very broken 028 3744 | 3172 5 Coal Dirty @ base 2 cm
Very broken 0.02 3772 | 3774 AQ08  |Carby mudstn Coaly
Very broken 0.93 37.74 | 3867 ADD8  |Slistn Medium grey, thin Non-cale. Rare calcite vaining
0.13 3867 | 38.80 AQ03  |Coal Black Intbd coalirock (50/50)
3/39.63 76 0.21 38.8 | 39.01 AODS  |Slistn Madium grey, massiva Non-cale.
|Broken | 0.49 39.01 | 3950 ADD9  |Slistn {Medium grey, massiva AA
0.06 39.6 39.56 ADD9  |Mudstn Black, massive Very carb R.
Broken 0.41 39.56 | 39.87 -] Coal Black Clean
Broken 0.35 39.97 | 40.32 7 Coal Black Clean, sl. dirty at base
Broken 1107 4032 | 41.42 A010  |Mudstn Dark grey Silty @ top. Non-cale.
019 4142 | H1.61 A010  |Coal Black
Blocky 0.32 4161 | 4193 AD10  |Carby Mudstn  jDark grey, massive Carb/coal lens throughout
Blocky 0.98 4193 | 4291 AC11  [Silty Mudstn Massive Carb. A/A Non-calc, V., carby al base
015 42,91 | 43.06 A011  |Coal Black Dirty banding
72 [Broken 138 | 4308 | 4442 A011  [Silty mudsin Dark grey, massive
: Broken 023 4442 | 4465 8 Coal JBlack Bright and clean
4/45.73 Crushed 0.42 44,65 | 4507 9 Coal Black AA
Blocky 0.15 4507 | 4522 10 Coal Black Dirty, dull and banded
Crushed 0.63 4522 | 4585 " Coal Black Oce. dull and dirtty bands
Very broken 0.08 45.85 | 4593 12 Coal Black Dull
Very broken 0.04 4593 | 4597 12 Mudstn Light grey Bentonitic mudsin
Broken 0.96 4597 | 46.92 13 Coal Black Clean
Very braken o.M 4893 | 47.64 14 Coal Black Sl dirty bands w/in,
5/48.78 Very breken 063 47.64 | 48.27 15 Coal Black .
Broken 0.50 4827 | 4877 16 Coal Black 8l, dirty and dull @ top
Broken 0.20 48,77 | 4897 17 Cozl Black Clean
Broken 0.02 48,97 | 4899 AD12  |Mudstn Black Carb. mudstn 40% coal
Broken 0.85 4899 | 4984 |° A012  |Mudsin Dark grey, massive Plant debris
' 0,20 49,84 | 50,04 A012  |Coal Dark grey, Intbd coal/mudsin S5/45
6/51,83 78 |Braken 1.21 50,04 | 51.25 A012  |Mudsin Dark grey Plant and material. Non-calc,
Broken 1.50 51.25 | 5295 AG13  |Mudsin Dark grey AIA
0.59 52,75 | 53.34 A0MI3  |Mudstin Dark grey, thin Inibd coalcarb mudstn (30/70)




1993/12/06 20F3 T92D-24 XLS
BOXMARK | BECA |CORE STATE || INTERV TH li_?OM TO | SAMPLE #|ROCK TYPE DESCRIPTION SED STRUCT. I\=IQTES
6/54.88 Brokan Q.92 £3.34 54.26 AD13  |Silly mudstn Dark gray, massive Siltier towards basa. Monh-cale,
1.16 5426 | 5542 A014  |Sity mudstn Dark gray, massive Carb A/A
0.16 §542 | 5558 AD14  |Coal Black Clean, bright
0.30 §558 | 5588 AO14  |Carb, Mudstone |Dark grey Intbd Coal/mudstn (20/80), Beds of coal upto 3 em.
7/57.93 Broken 1.39 £5.88 | 57.27 A014 |Slisin Dark grey, massive Mudsin @ top grading to slisin @ base. Non-calc.
Broken 137 §7.27 | 58.64 AC1S  |Sltstn Medium grey, massive carb muddy sltstn w. common plant debris, Non-cale.
Broken 0.10 5864 | 58,74 A015  |Mudstn Black, massive Carb
7/60,98 Broken 1.34 58,74 | 60.08 AD15  [Slislp Drark grey, massive Non-cale., Si. carb,
8/64.02 Broken 3.05 60,08 | 63.13 AD16  |Slisin Dark grey, massive AA
8/67.07 Broken 3.05 63,13 | 66.18 A017  |Slisin Dark grey, massive AIA
Broken 1.48 66,18 | 6766 AO18  |Siisin Dark grey, massive AJA, Dirlier towards base,
917012 Broken 1.52 67,66 | 69,18 A8 |Slisin Medium grey, massive Poorly consolidated. Carb at top. Dirlier at top.
Very broken 2.00 69,18 | 71.18 AC19  [Mudsin Medium grey, massive Plant material
Crushed 0.07 7118 | 7125 A019  |Coal Black
Broken 0.62 725 | 71.87 AD19  [Mudstn Madium grey, massive AJA, Non-calc,, carb @ base
Blocky 0.02 7187 | 71.89 A019  [Mudstn Light grey Bentonitic band
Very broken 0,42 71.89 | 72,01 A019  |Mudsin Black Coaly, platy
Vary broken 0,19 20| 7220 18 Coal Black Dirty
973,17 Crushed 0.33 72,2 7253 19 Coal Black
Crushed 0.53 7253 | 73.06 20 Coal Black
Vary broken 0.28 7306 | 73.34 21 Coal Black Intbd., coalfcarb mudsin (60/40)
Very broken 0.85 7334 | 7429 22 Coal Black Clean
Crushed 0.16 7429 | 74.45 23 Coal Black ) Dirty
69 |Broken 0.26 7445 | 74.M 24 Mudstn Light gray, massive Bentonite band. Abrupt contact w. lower coal
Blocky 0.28 7471 | 7499 25 Coeal Black Lower 8 cm = 40% mudsin
10/76.22 Blocky 0,70 7499 | 7569 AD20  [Sltstn Medium grey, massiva Non-calc,
11/79.26 Blocky 3.03 7568 | 7872 AO21  |Slistn Madium grey, massive AfA
64 0.27 7872 | 7898 AQ22  |Slistn Medium grey, vihin Intbd vig ss/sitstn. Roof. Abrupt conlactw. coal
0.15 7689 | 79414 26 Coal Black Claan
0.70 7094 | 79.84 27 Coal Black Claan
032 79.84 | 8016 28 Coal Black QOce, thin pyrite bands
0.05 80.16 | 80.21 29 Coal Black Very dirty coal 50% rock
0.19 80,21 | 80.40 29 Mudstn Dark grey, massive Carb. coal lens
0,07 804 8047 29 Coal Black Vary dirty platy.
0.05 8047 | 8052 29 Mudstn Dark grey, massive
0.81 8052 | 81.33 30 Coal Black Clean. Platy towards base
11/82.32 047 8133 | 81.80 | Coal Black Platy, sk dirly
023 81.8 | 8203 323 |Coal Black Sl. dirty
69 0.24 82,03 | 8227 A023  |Mudsin Dark grey, massive Sl carb. floar
19/85.36 Broken 240 8227 | 8467 AD23  [Slistn Medium grey, massive Non-calc, Dissem. pyrile throughout Occ, pyrite blebs top to 1.5 cm.
12/88.41 67 {Blocky 3.00 84.67 | 87.67 AD24  |Slisin Madium gray, vihin Intbd ss/slistn {40/60). Fining up. Non-calc.
Blocky 228 87.67 | 89.96 A025  |Slisin Madlum grey, vihin AJA
12/91.46 73 |Blocky 0.9¢ 8355 | 90.86 AD25 |Silly S5,y Madium gray, vthin AJA, but ss/sltstn = 78126, Carb lens increaso towards base. Non-cale.
13/94.51 Blocky 3.05 8086 | 93.91 A028 |SS,fy Medium gray, vthin AA
14/97,56 Blocky 3.00 9391 | 9691 AD27  |Slistn Madium grey, massive Non-cale,
14/100.61 287 9691 | 99.88 AD28  |Slisin Meadium gray, massive AlA
15 61 |Broken Q.57 99,88 | 10045 AD29  |Slisin Medium gray, thin Intbd massive sltstn/ss (97/3). Nen-cale.
Brokan 0,18 10045 | 100,63 A029  |Mudstn Medium gray, massive
Very broken 0.42 100,63 | 101,05 | A030 [Mudsin Black, massive Coaly 40% coal
Very broken 0.09 101.05| 101.14 AD30  |Coal Black Dirty, 40% mudsin
Very broken 018 101.14 | 101.32 AD30  |Mudsin Black, massive Very carby
Very broken 0,53 10132 | 101.85 326 [Coal Black §1. dirty
Crushed 0.65 101,85 |, 102.51 kx] Coal Black
16/103.65 Very broken 0.40 102,51 | 102.91 34 Coal Black
Vary brokan 0,07 10291 | 102,98 34  |Carby mudstn  |Black
Vary braken 017 102,98 | 103,15 34 Coal Black
Broken 010 103,15 | 103.25 35 Coal




1893/12/06

FROM

BOXMARK | BCA |CORE STATE | INTERV TH

Brokan 0.02 103,25

0.14 103.27

Broken 0.74 103.41

Broken 0.05 104.15

Broken 1.14 104.2

17M06.71 Broken 093 105.24
Broken 0.13 106.27

Blocky 046 106.4

0.02 106.86

17110976 65 251 106,88
18/1112.60 66 3.05 109,29

TO | SAMPLE #]ROCK TYPE
103.27 35 Carby mudstn
103.41 35 Coal
104.15 36 Coal
104.20 A031  |Mudstn
105,34 A031  |Silty mudsin
106.27 AQ31  |Silty mudsin
106.40 A031  |Carby mudstn
106.86 37 Coal
106.88 |  A032 |Mudsin
109,39 A032 |Slistn
112.44 A033  |Sltsin

30F3 T92D-24 XLS
DESCRIPTION SED STRUGT. |NOTES
Black
Dirty zones
Black Clean
Black Very carb

Medium grey, massive

Black, massive
Black

Black

Medium grey, vthin
Madium grey, vthin

Non-cale, Dirty, Carb @ base
Dirly carh. Non-calc. A/A
Coal towards coal contact
Clean, Pyrite attop

Coaly = 50% mudsin |

Inthd vig ss/sitstn (30/70)
A/A; Non-cale. T.D.




TE2D-28.XLS

1883/07/21 1
PROJECT Telkwa HOLE# T92D-26 CONTRACTOR J. T. Thomas
DATE Sept. 2/92 SITE# LOGGING CO. BPB
CORE TYPE NG CASING
GEOLOGIST Angelo LOGGER Al Bretton
BOXMARK { BCA |CORE STATE § INTERV TH FROM TO SAMPLE #|ROCK TYPE DESCRIPTION SED STRUCT. |NOTES
35.06 0 35.06 Caslng
037 Mudstn Dark grey, massive Soft Non-cale.
0.12 Coal Bright black Hard, vitreaus blocky
0,06 Mudstn Dull black Earthy; hard; non-cals,
1.94 Slisin Dark grey, massive Med, hard, Mon-calc.
0.14 Coal Semi-bright, black Baddad; dirty, vitreous lenses < Zmm, hard
0.41 Carby mdsn Dull black, bedded Med. hard calcite veining, vitreous
0,08 Coal Dull black, Coaly mudstn base, vitreous lenses <1mm
1/39.63 0,77 Slistn Dark grey, massive Medium hard
2.58 Sitstn Dark grey, massive Medium hard, coal lense pyrite
2/42.68 0.48 Sand Light grey, massive ' Vegelal matter throughout
2/45.73 3.05 Silty sand, g Pyrite lenses and bivalves @& 1.15, Non-cale.
1.10 Silty sand, fg Light grey, massive Interbadded vegelal matter & pyrile lamination @ 1.28
3/48,78 1.95 Silty sand, fg Light grey, bedded Vegetal matier < 1mm; bivalves @ 1m carby laminating < 1mm; Non-calc,
70 570 Sand, fg Light grey, bedded X-hedding, FU sequence
5/60.98 0.30 Silty sand, mg  [Massive Soft sed def. organics, disseminated pyrite, calcite calceous
6/67.02 65 6.00 Sand, fg Light gray, bedded Organic lenses < 1mm, Non-cale., calcite lenses
133 Sand, fg Light grey, massive Pyrite nodules, disseminated pyrite, bivalves throughaut
7012 1.70 Slistn Dark grey, massive Bivalves
Slistn Dark gray, massive Pyrite/coal < 2 cm @ 88, bivalves @ 1.35, Pyrite/coal 3cm @ 1.80
Pyrite organies < 1 cm from .37 - .30
819.26 9.00 Sandy slisthvfg |Dark gray, masslve Pyrite modules, Pyritic coal
16/91,46 Sandy slisth g |Dark grey, massive AA
13/103.66 12,00 AJA, Bivalves
13/106.71 3,05 Silty sandsin Light grey, bedded X-bedgding, VWS, Pyrite modules
0.45 Silty sandsinyg |Light grey, bedded Pyrite/vegetal matier
0.70 Bent. mudsin Light Grey SSD Soft sed def bentonitic mud; calcite blebs
65 1.70 Silty sand, vfg  |Medium grey, bedded Calcile blebs, vegelal lanses < Tmm
062 Sand, vig Meadium grey, bedded 1 cm calcile lense @ .09 VWS
0.34 Bent. mud Light gray, massive SSD Calcaroious calclte blebs
15112,80 72 210 Sand, vig [Light grey, bedded Bivalves @ 90, vegetal/pyrite
16/125.00 80 12.20 Sand, vig Medium grey, bedded X-bedding, vegelal matier < 1 em
0.40 Sand, vig Medium grey, bedded VWS, plant matter
18/134,00 8,60 Sand, fg Light gray, massive Salt & Peppaer, calcite velning; 6 cm 70 deg. 1.20 - Scm caleile @2.65,
201146 75 12,00 Silty sandvig Dark grey, bedded Organlc laminatlons <1 em
21152,80 75 Sand, fg Light grey, beddad Qrganlc
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3194 1 TI2R-30C.XLS
PROJECT Telkwa HOLE # T92R-30C CONTRACTOR J.T. Thomas
DATE Sept. 2/92 SITE# 106,00 LOGGING CO. BPB
CORE TYPE NQ CASING
GECLOGIST Angelo LOGGER Al Bretton
RUN BCA |CORE STATE INTERV TH | FROM TO | SAMPLE #|ROCK TYPE DESGRIPTION SED STRUCT. INOTES

1 1.19 |Massive 0.73 28.70 Carby mdstn Gray, bedded Interbedded carby lenses < 1 cm, pysile nodules
Broken 0,07 ' Mdsn
Massive 0.19 Mdsn AA
Blocky 0.20 30,87 | 31.03 1 * |Coal Bright black, massive Pyrite throughout, hard, clear

2 Blocky 0.17 3M.03 | 31.24 1 Coal Bright black, massive Pytite on cleats, hard, ¢lean
Massive 0.02 Carby mdsn Earthy brown, bedded VTB, carby lenses < 1cm

1.29 Mdsn Medium gray, bedded 1 cm pyrite lense @ .30, carby lenses < 1 mm lhroughout,2 cm coal lonses @ .8

Blocky 0.04 3248 | 32,52 2 Coal Bright black, massive Pyrite blebs on cleals

3 Broken 0.10 3252 | 32862 3 Coal Bright black, massive Calcile blabs
Blocky 0.28 3262 | 3290 3 Coal Bright, black, massive ' AA
Blocky 0.03 3290 | 3293 4 Carby mdsn Dull black, massive Dirty pyrite fense
Blocky 0.84 3293 | 33,77 5 Coal Bright black, massive Hard, clean, pyiite bleb on cleats
Blogky 0,40 3397 | 3417 [ Coal Bright black, VTB Vitreous lenses < 5mm throughout. Scaliered pyrite lenses < 1mm, Calg, blebs
Massive 0,05 3417 | 34.22 Carby mdsn Earthy brown, VTB Vitreous lenses < 1{mm throughout
Massive 0.16 3422 | 3438 Carby mdsn Medium grey, massive Vegetal matter throughout,

€0 |Bedded 0,14 3438 | 34,82 CoalMdsn(80/20] Dull black, VIB Vitreous lenses < mm pyrile lenses < 1 cm dirly

Massiva 0.10 Carby mdsn Medium grey, massive Vegetal matter throughout

4 Massive 0.19 Mdsn Dark grey, massive Vagetal matter
Massive 0.08 Carby mdsn Earthy brown Pyrite lenses <1 cm
Blocky 044 5816 | §8.60 7 Coal Black Hard, clean
Crushed 0.04 58,60 | 58.64 8 Coal/mdsn Dull black Dirty, ctushed
Blocky g | 58.64 | 59.35 9 Coal ~  |Bright, black Hard, clean
Massive 0.54 59.35 | 59.89 Carby mdsn Massive Pyrita lenses < 1 cm @ .19, thin coal lonses <1 cm
Broken 0.06 59.89 | 59.95 10 Coal Semi-bright black, mass. Pyrite on cleals

5 Blocky 0.51 53.95 | 6046 1 Coal Bright black, massive Hard, clean
Broken 0,09 68046 | 6055 12 Coal/mdsn Dull black, massiva Dirty, bona
Elocky 0.26 60.55 | €081 13 Coal Bright black, massive Claan, hard
Massive 0.05 60.81 | €0.86 Coaly mdsn Dull black, bedded Very thinly banded
Massive 0,08 Mdsn Dark grey, VTB Carby lenses <1 mm
Broken 0.05 Carby mdsn Dull black :
Massive 0.44 Carby mdsn Dark grey Pyrita lensas < 1 om, carby lenses < 5mm; 23 cm coaly bed @ 0.07
Crushed 0,03 Carby mdsn Dark grey
Massive 0.80 Mdsn Medium gray Pyrita lenses

6 Massive 0,37 6243 | 62,80 14 Mdsn Medium grey AA
Blocky o 62,80 | 63.11 15 Coal Bright black, massive Hard clean, pyrite on roof
Broken 0,14 6311 | 63.25 16 Coal Massive Hard, clean
Crushed 0,05 6325 | 63,30 16 Coal Crushed
Massive 0.14 6330 | 63.44 17 Coal Massive Hard, clean
Crushed 0.09 63.44 | 63.53 18 Coaly mdsn Crushed Dirty
Massive 1.37 6353 | 64.90 19 Coal Massive Hard, clean
Massive 0.10 64.90 | 65.00 20 Coal Bright black Hard, clean

7 Blocky 0.94 65.00 | 65.94 21 Coal Bright black, crushed Hard, dirty
Crushed 0.15 65.94 | 66.09 22 Coal Bright black, crushed Hard, dirty
Blocky 0.34 66.09 | 6643 23 Coal Bright, black, TB Vilreous lense < 1 cm throughout
Crushed 0.06 66.43 | 66.49 24 Coaly mdsn Dull black Dirty
Blocky 0.30 . 6649 | 66,79 25 Coat Medlum black, VTB Vagetal matter throughout
Masslve 0,35 66,79 | 67.14 Mdsn Medium grey, VTB AJA Pyrite lenses < Smm

8 78 1.20 Mdsn Medlumggz,%rrs AJA Pyrite lanses < Smm




3H1/94 2 T92ZR-30C.XLS
RN BCA |CORE STATE { INTERV TH| FROM :I-'O SAMPLE #{ROCK TYPE DESCRIPTION SED STRUCT. |[NOTES
Massive 0.20 6869 | 68.89 26 Coal Bright black, massive Sheared calcite, hard
9 Massive 0.51 68.89 | 69.40 27 Coal Bright black masslve Hard, clean, pyrite lenses < imm
Massive 0.24 69.40 | 65.64 28 Coal Bright black Caleile lenses, hard
Broken 0.43 69.64 | 70.07 Mdsn Medium grey Bcmbent. @ .05. Calcite on shear joinis. Calcile vaining
Crushed 047 7007 | 70.54 Mdsn Medium grey Calcile frags, badly broken
10 Broken 025 7054 | 70.79 28 Coal Bright black Hard, clean
Blocky 0.64 7079 | 7143 30 Coal’ Bright black Hard, clean
Massive 0.04 Carby mdsn Earthy brown, massive -
Broken 0.60 Mdsn Madium gray, massivae Very
i1 Massive 091 Mdsn Medium gray, massive
Massive 044 7623 | 76.67 | Coal Dark black, massive Hard, clean
Massive 0.46 7667 | 77.13 Mdsn Mediumn gray, massive Plant frags.
Massive 0.22 7743 | 77.35 32 Coal Br/black, massive Hard, clean
12 Broken 025 7735 | 77.60 a3 Coal Br/black, massive Hard, clean
Massive 0.74 7760 | 7834 34 Coal Briblack VTB 1 cm bentonite lense @ 20 cm; Hard, clean, Vitrecus lenses < 1 mm
Massive 0.24 7834 | 78.58 35 Coal Br/black, massive Hard, clean vitreous fustre throughout
0.11 7858 | 7869 36 Mdsn/coal(80/20)|Dull black Hard, earlhy
0.62 7869 | 79.31 37 Coal Bright black Hard, clean
13
1.03 7931 | 80.34 38 Coal Bright black Hard, clean
0.09 80,34 | 8043 Carby mdsn Dark grey
1.14 8043 | 8157 Mdsrt Light gray
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1983/12/06 1of2
PROJECT Tellkwa CONTRACTOR  J. T. Thomas
DATE Sept. 29 LOGGING CO. BPB
HOLE # Ta20-31 CASING 22.87
SITE # LOGGER Brian
CORE DIA. NG
GEQLOGIST Angelo —— —
BOX MARK { BCA |CORE STATE || INTERV TH | FROM TO__[SAMPLE #|ROCK TYFE DESCRIFTION SED STRUCT. |NOTES
22.87 0 22.87 Casing
0.30 2287 | 2347 A001  |Mudstn Light grey, massive Peotly consol, Non-cale.
1/24.39 Broken 1.02 2317 | 2419 AQ01  |SsMg Medium grey, massive Dissem. pytite throughout
1127 44 58 |Broken 3.00 2449 | 2719 ADD2 |88, vig Medium grey, thin 88D Intbd ss/sltstn 65/35 Non-calc. Some SSD between bdg, Pyrite A/A
Very broken 1.00 2719 | 28.19 AQDO3 |88, vig Medium grey, v.thin AJA siltier towards base, Grad .
' 86 |Very broken 1.25 2819 ¢ 29.44 AQ03  |Slistn Medium grey, vthin Intbd se/sltstn{15/85) Carb at base. Dissem. pyrite. Non-calc.
230.48 Broken 0.47 2044 ¢ 2091 1 Coal Black Sl dittler @ top 12¢cm
Blocky 0.60 29.91 | 30.61 2 Coal Black Clean \
Broken 0.39 30.51 | 30.90 3 Coal Black
Blocky 0.22 30.9 31.12 AQCO4  |Silstn Dark grey, massive Dirty carb. sltstn grad. lower
52 |Broken 3.43 342 ] 34.55 AQQS  |Slistn Dark grey, vthin Intbd vig ssfsltstn (20/80). Dissem pyrite. Non-calg., thin coal banding toward b
Blocky 0.31 34,65 | 34.86 AOO6  |Siistn Dark grey A/A but pyrite modules and banding very common. Roof
0,02 3486 | 3488 AODG  |Mudstn
Broken 0,19 3488 | 3507 4 Coal Black Sl. dirty
Broken 0.96 35.07 | 36.03 5 Coal Black Cleaner toward base
3/36.58 Broken 017 3603 | 3620 6 Coal Black
0.42 36.2 26.62 AQO7 |SS Medium grey, massive Plant debris. Non-calc.
3139.63 Broken 2.46 38,62 | 39.08 AOD7  |Shstn Dark grey, vthin Intbd. selsltstn (25/75). Sitier toward base
4142.68 50 3.05 39,08 | 42.13 AODEB  |Slistn Dark grey, vthin AJA 5195, carb, pyrite dissem, throughout
1.33 4213 | 43.48 AODS  |Sitstn
Blocky 0.09 4346 ¢ 43.55 AQD9  |Mudstn Black, massive Carb, plant debris throughout; pyrite banding
Broken -~ 017 4356 | 43.72 7 Coal Black S\. dirty @ top
0.05 4372 § 4377 ADI0  |Mudstn Black, massive Pyrite banding & small nodules
5145.73 Broken 1.24 4377 1 45.01 AD10  |Slistn Dark gfey, massive Dirtier & carb @ top
0.16 4501 § 4517 AMO  |Shstn Dark grey, massive AlA
0,03 4517 | 45.20 A0 |Carby mudsin  |Black Carby platy
0.30 452 1 4550 8 Coal Black Biight, banded
0.01 45,5 45,51 5 Coal Black Pyrite = 30%
Broken 1.04 4551 | 46.55 g Coal Black Clean
Brokeni 0.38 46,55 | 46.94 10 Coal Black Dirty @ top
Crushed 0.41 4594 | 47.35 11 Coal Black Clean
0,11 4735 | 47.46 AD11  |Mudstn Dark grey Intbd coalimudstn (25/75); pyrite bands upto 1/2em
5/48,78 62 |Broken 0.66 47,46 § 48,12 AD11  |Sitstn Dark grey, vthin Carb
6/51.83 3.05 48.12 | 6117 A0i2  ]Sltstn Dark grey, vthin Intbd ss/sltstn (10/80). Fining up Non-cals.
151 51147 | 52.68 A3 (Sltstn Daric grey, vthin AJA
0.54 52,68 | 93.22 ADT3  ISltstn Light grey, massive Cale. & slow sustalned fizz
6/54.98 61 0.83 53,22 | 54.0% ADM3  {Sltstn Medium grey, vthin Intbd. non-calc. ss/sltstn (10/20)
7/57.93 Broken 3.08 5405 | 67.10 AD14  iSltstn Dark grey, vthin AJA (10/90) 5S =1gr & clean s&p w. abrupt contacts. Non-cale.
7 Broken 1.16 57.1 &8.26 A01S  iSltstn Dark grey, vthin AJA ssisltstn = 5/95
. 0.23 56.26 | 58.49 AD1S  IMudsin Black Coaly
Broken 0.16 5649 | S$8.65 12 Coal Black S\, dity, Pyrite banding
Blocky 0.58 58,66 | 59,23 13 Coal Black
Blocky 0.26 59,23 | 59.49 14 Coal Black Mudstn thin bands ( 5 1/2em) @ base
7/60,98 59 0.83 59.49 | 60.32 AG16  |Sltstn Dark grey,vthin Intbd ss/sitstn (5/95)
1.64 60,32 | 6196 AQ16  |Sitsin Dark grey, massive Carb, muddy sltstn. Non-cale., Dissem. pyrite win
0.05 6196 | 6201 A016  |Mudstn Black Pyrite banding, 30% pyrite
018 62.01 | 62.20 15 Coal Black Clgan
0,05 622 | 6225 15 Sltstn Dark grey
Very broken 0.61 6226 | 62,86 16 Coal Black .
8/64.02 Broken 0.63 62,86 | 63,49 AD17 | Slity mudstn Dark grey Carb, Non-calc.
42 2.57 63.49 | 66,06 A018 | Silty mudstn Dark grey AfA, sllty lens @ thin beds

ase
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T92D0-31.4LS

1993H2/08 20f2
BOY, MARK | BCA |CORE STATE INTER_V TH ??OM _T'Oﬁ SAMPLE #|ROCK TYPE IEESCRIPT 10N SED STRUCT. JNOTES
B/67.07 44 0.73 66,06 | 66.79 A018 jMudsin Black, thin Intbd coalfmudstn {45/35)
0. 66.7¢ | B1.70 A019  (Carby mudstn  |Dark grey Carb, Non-cale, sheared
235 67.7 | 70.05 AD19  “[Slistn Darlk grey, vthin Intbd. vg ss/sltstn (5/95). Non-calc.
0.67 7005 | 70.72 AQ20  iSltsln vihin AIA
0.50 7072 | .22 AD20  [Sltstn Massive Slow sustained fizz
97317 117 M.22 | 7239 AD20  |Sltstn V.thin Intbd ss/sltstn (15/95); Non-cale, Sheared, minor calcite veining'
6/76.22 Broken 3.0 7239 | 75.44 AD21  [Slistn Massive Non-cale, , caleite veining @ top. Possible fault zone
45 0.51 7544 | 75.95 AD22  Sltstn Medium grey, massive Faintly bdd w vig ss (<1mm)
0.23 7585 | 76.18 AD22  Silly mudstn Dark grey, massive Carb, plant debris
0.08 7618 | 76.24 AQ22  |Coal Black
43 0,73 76,24 | 76.97 A022  |Silty mudstn Dark grey, massive Garb. pyrite banding @ base to 1 cm
Breken 0.05 7697 | 77.02 17 Coal Black Cirty. Pyrite banding up to 1 .cm.
Broken 0.15 7702 | 717 17 Coal Black S, dirty
0.21 7747 | 7138 18 Coal Black Clean
019 77.38 | 77.67 18 Coal Black Sl. dity @ base
Very broken 0.35 77.57 | 7192 AD23  |Mudsin Dark grey, massive
{Blocky 0.51 77,92 | 7843 19 Coal Black Dirty
12179.27 Broken 0.22 78.43 | 78.85 20 Cuoal Black Clean w. oce. thin mudstn @ base
Broken 0.19 78,65 | 78.84 A024  |Mudsin Light grey, massive Bentonitic mudstn,. Poarly cons
0.06 78.84 | 78,80 AO024  |Mudsin Black, massive Carb.
59 |Broken 2.60 78.9 | 81.40 AD24  [Sitstn Dark grey, massive Dirty carb, oce, vig ss. Naon-cale.
128232 Crushed 0.27 81.4 | 81.67 AD24  |Sltstn Medium grey, massive Breeciated calcite veining throughout, Possible fault zone
Broken 0.46 81.67 8213 AD25  |Silty mudstn Medium grey
Broken 0.18 8213 | 82.31 AD25 [Coal Black
Broken 0.09 82.31 | 8240 AD25  Mudstn Dark grey Carb. sheared; coaly
. Broken 0.16 824 | B256 AD25 |Coal Black
12/85.37 Blocky FAL] 82.56 | 8467 AD25  |Sitstn Medium grey,vthin S8D Intbdd vig. ss/sltstn (45/55). Non-cale. miner SSD
13/88.41 Broken 3.05 8467 | 87.72 AD26  [Slistn Medum grey, vthin AIA
13/91.46 61 |Blocky 3.05 87.72 | 90.77 A027  |Sltstn Medium grey, vthin Non-cale. intbd ss/sltstn (45/55). Abrupt bedding
14/94.51 Blocky 3.05 90,77 | 93.82 A28 |Slistn Medium grey, vthin ALA. (40/60)
15/97.56 Blocky 3.05 93.82 | 96.87 AD28 |85, vig Medium grey, massive Non-calc. s&p ss silty. Ccc. thin pyiite bands near base assoc, w. coal blebs
15100.61 Blocky 3.05 96.87 | 99.92 AD30 |SS,vig Medium grey, massive Nor-cale. oce. pyrite A/A
16/103.66 Blocky 3.05 99.92 | 102.97 AD31  [SS,vig Medium grey, massive AJA Pyrite nodules up to 1 em.
6/106.71 Blocky 3.05 102.97 | 106.02 A032 |SS,vig Medium grey massive AJA No visible pyrite bands; but common bivalve horizon; Oce. gasiropods
17/109.76 76  |Blocky 3.05 106.02 | 108.07 AD33 S8, fg Medium grey massive AJA Common bivalves
17/112.80 Blocky 3.05 109.07 1 11212 A034  [SS, mg Light grey, massive Non-cale. oce. camb lens
1811585 Blocky 3,05 11212 11517 | AO35 |[SS,mg Light grey, massive AfA
18/118.90 75 3.05 11517 ) 118.22 AO36  |SS, mg Light grey, massive AJA
1.44 118.221 119.66 AD37 |SS,mg Light grey, massive AJA
19/4121.95 76 1.61 119.664 121.27 | AQ37 |SS,vig Medium grey, massive Silty T.D., Non-calc.




Te2D-32.XLS

1983/07/27
PROJECT Tellwa
DATE Sept. 29/93
HOLE # TO20-32 CONTRACTOR J. T. Thomas
SITE # LOGGING CO. BPB
CORE TYPE NQ CASING
GEOLOGIST Angelo LOGGER Al Bretton
BOX MARK | BCA JCORE STATE] INTERV 10 ] FROM TO . |SAMPLE #] ROGR 1YPE | DESCRIPTION - |SED STRUGT NOTES
133,54 30,48 0 Casing
28 Silty ss, vig Medium grey, massive Calcite velning, sl. carb
80 3.05 SS,fg Medium grey, massive
2.83 88, fg Medlum grey, vthin 85D Intbd ss/sistn (80/20)
82 0.86 $S,1g Light grey, vihin Common calcereous burrows (.5 cm diameter) carb, lens
1.44 S8, fg Light grey, vthin Intbd ss/sltstn {9515)
0.37 S8, fg Light grey, massive Breeciated §S, Fault zone?
1.47 S8, fg Light grey, vthin Intbd ss/sltstn (80/20). Common small-sgale fault movement
3/45.73 Braken 222 Slistn Medium grey, vthin Intbd ss/sitstn {(40/50)
1.01 Sltstn Medium grey, vthin AIA
0,05 Carby mudstn |Black, massive Coaly
Braken 0.16 46.23 46.39 1 Coal Black
Blocky 0.15 4839 | 4654 2 Sitstn Medium grey
Broken 0.13 48.54 48,87 3 Coal Black 8l. dity @ top
0.01 48,67 45,68 3 Mudstn Dark grey Pyrite/coaly
Broken 0.46 46.68 47.14 4 Coal Black
Broken 016 47.14 47.3 g Coal Black
Blocky 3.98 47.3 51.28 & Sltsin Medium grey, vthin 25 ¢m of tloor sampled. Intbd ss/slistn (20/80)
Blocky 0.14 51.28 51.42 7 Mudstn Dark grey Roaf, Plant debris throughout
Blocky 0.02 51.42 §1.44 7 Mudstn Black Coaly mudstn
Blocky 0.24 51.44 51.68 8 Coal Black Thin pyrite banding up to 1 mm. Clean bright
Crushed 0.57 51.68 52.25 9 Coal Black Clean
Broken 0.33 52,35 §2.58 10 Coal Black
Broken 1.63 Sltstn Medium grey, massive Dirty sistn carbler & dirtter towards base. Coaly towards base.
Broken 277 Sltstn Dark grey, massive
Crushed 0.03 Sltsin Black Carby
5/57.93 Crushed 0.28 56.87 §7.13 " Coal Black , |Dirty @ base
Broken 1.41 Sltstn Dark grey, massive 13 cm taken In Sample #12
Broken 01 58.62 $8.72 12 Mudstn Black Roof coaly. Plant material
Braken 0.53 58,72 59,25 13 Coal Black Clean. Sl, dirty zones
Broken 0.0 §9.256 §9.26 14 Coal Black Pyrite band w. mudstn
Braken 0.64 §8.26 59.9 14 Coal Black Clean
Broken 0.49 59.9 €0.39 15 Coal Black
Broken 0.04 60,39 60,43 16 Mudstn Blagk Coaly 50%
Broken 0.35 60.43 60.78 16 Coal Black Clean
0.1 60.78 60.88 17 Mudstn Black Carb
0.38 60.88 61.26 17 Sltstn Daik grey Dirty carb, 15 cm sampled
6/64.02] 85 Broken 22 Coal Black Dirty
0.37 Sltstn Medium grey, massive Plant debris
1.45 Sltstn Medium grey, massive AA
0.1 Sltsth Medium grey, vthin Intbd es/sitstn (30/70). Abrupt lower contact
0,24 Mudstn Black Coaly
3,9 Mudstn Black, massive Carb,
85 297 Sitstn Medium grey, vthin Intbd SS/sltstn (30/70). Sandier towards base
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To2D-32.XL.S

Page 2

BOX MARK | BCA |CORE STATE| INTERV TH FROM 70 SAMPLE #| ROCK TYPE DESCRIPTION SED STRUGi NOTES
B73.17 0,27 Sltstn Medium gray, vthin §8D  [A/A (50/50). Sandier & thickest bds towards base. Minor SSL
1.44 88§, fgr Light grey, vthin AJA ssfsltstn = 65135
1.2 §5 Light grey, vthin ATA
Blocky 27 75.21 77.91 18 Sltstn Medium grey, vthin Sandy 20% ss lens. Carb. siltier towards base 25 et sampled
0.04 77.91 77.95 18 Carby Mudstn 30% pyrite
Broken 047 77.95 78.43 18 |Coal Black 1. ditty @ top
Blocky 3.96 78.43 §2.39 20 Slistn Medium grey, vthin Falntly bedded ssfslistn {15/85). 25 cm floor sampled.
0,03 Mudstn Black Coaly
0.77 82.42 83.19 21 Coal Black Pyrite bands up to 1 cm throughout esp @ top 30cm, Dity @ top & base
Breken 1.13 83.19 84,32 22 Carby sitstn | Dark grey, massive Muddy carb sltstn @ top grading to silly coaly mudstn @ base. 25 em roof tak
0.04 B4.32 84,36 23 Coal Black Dirly
Crushed 0.43 B84.36 84.79 23 Coal Black
Breken 0.39 84,79 85.18 24 Coal Black Clean
88 Very broken 1.65 85.18 86.83 25 Carby sitstn  [Medium grey, massive Dirty @ top
Broken 2.8 86,83 89,63 25 Sltstn Medium grey, vthin Intbd ss/sitstn @ top (15/85) grading to massive sltstn w. coal beds @ base
0.02 89.63 89.65 25 Mudstn Black Coaly pyiite
0.25 B89.65 89.9 26 Coal Black Sl dirty
0.5 89,0 0.4 27 Coal Black Clean
0.02 90.4 90.42 27 Coal Black Pyrite banding
11/81.46 Broken 0.54 90.42 90.96 28 Coal Black ' Clean ~
Broken 0.07 90.96 91.03 29 Coal Black Dull
Blocky 0.04 91.03 91.07 29 Mudstn Medium grey Pyroclastic ash layer, feldspar Xs up to 1mm wfin
Broken 0.49 91.07 91.56 30 Coal Black Clean bright
Broken 0.01 91.56 91.57 30 Mudstn Black
Broken 0.55 91.57 62,12 R Coal Black
Broken 0.02 92,12 52,14 32 Mudstn Black
Broken 0,48 92,14 92,52 32 Coal Blael Pyrite bands
Blocky 1.01 9262 2,63 33 Coal Black
Very broken 0.28 93,63 53.91 34 Goal Black Dirty bands
Broken 0.65 93.91 94.56 35 Mudstn Dark grey Carb. 25 cm taken @ floor
Blocky 0,22 94,56 94.78 36 Coal Black Dirty
Broken 1.33 94,78 96,11 37 Mudstn Datie grey Silty mudstn w. plant frags. Qce, thin coaly beds up to 3 cm; 25 floor taken
Blocky 0.25 96.11 56,36 38 Coal Black Very dirty @ top. Calcite veined thraughout
82 Blocky 013 Mudstn Dark grey Coaly 40% coal
12/97.56 Broken 0.53 Mudstn Medium grey, massive Carb
0.86 Sltstn Light grey, massive Brecelated throughout. Calgite veining. Fault zone?
13/100.61 Blocky 218 Sltsin Dark grey, massive COcc, coaly thin bends
0,61 Sltstn Dartk grey, massive AJA
0.49 Mudstn Black Very coaly, 45% coal beds
Broken 1.01 . Slly Mudstn | Dark grey Plant debris throughout, Carb
Very Broken 0.42 1023 | 102,72 ag Coal Black Dirty bands
80 | Very Broken 0.67 Carb Mudstn  |Dark grey, massive Silty towards base
087 S8.vlg Medium grey, massive Sltsin @ top grad. to dity ss
2.49 104 106.49 40 Carb Mudstn  |Dark grey, massive Scme shistn, Coaly @ base. Roof
Broken 0.44 106,49 | 106,93 49 Coal Black Dirty @ top. Minar pyrite banding
Blocky 0,04 106.93 | 106.97 42 Coal Black Some pyiite banding.
Blocky 0,04 106.97 | 107.01 42 Coal Black 10% pyrite banding
Very Broken 0.24 107.01 | 107.25 42 Coal Black Dity @ base
15M112.80 82 Broken 512 107.25 | 112.37 43 Sltstn Medium grey, massive Didy & carb @ top - 26 cm sampled. Pyr. banding comm.. Pfant Debrls
. Blocky 0,86 112,37 | 113,23 44 Sitstn Medlum grey, massive Pyrite common. Roof sampled
Blocky 0.07 113.23 | 113,3 45  |Coat Black Dirty
Blocky 0.02 113.3 113.32 45 Coal Black Pycite banding = 20%
Blocky 0,34 113,32 | 113.66 46 Coal Black Clean - Rara thin dirty bands
Blocky 0.01 113,66 | 113.67 47 Mugdstn |Black Coaly




T92D-32.XLS

BOX MARK | BCA |CORE STATE| INTERVTH FROM T0 SAMPLE #| ROCK TYPE DESCRIETION  |SED STRUGT NOTES
Blocky 21 113.67 | 113.88 a7 Coal Black BAgnt clean
Blocky 0.23 113.88 | 114.01 48 Mudstn Light grey Bentonitic mudstn
Blocky 0,35 Mudstn Black Coaly esp. top 18 cm
16M115.85 Broken 0.92 Silty Mudstn | Dark grey, massive
Broken 1.67 . Slistn Dark grey, massive AJA, Calcite veining, Breeclated. Some mudstn banding
71 Broken 1.8 117.03 | 118.83 49 Sltstn Dark grey, massive 20 cm taken
Crushed 0.04 118.83 | 118.87 49 Mudstn
Crushed 0.57 118.87 | 119.44 §0 Coal Black Dult sl, dirty
Very Broken 0.34 119.44 | 119.78 8 Coal Black bright
0.04 119.76 | 119.82 52 Carb Mudstn  |Black, massive
Broken 0.28 119.82 | 1201 52 Mudstn Grey 81, dirty
Blocky 0.05 12041 | 12019 53  [Coal Black '
Blocky 0.01 12019 | 120.2 §3 Mudstn Black Coaly
0.14 120.2 120.34 53 Coal Black Clean
Broken 0.9 120.34 121.1 54 Coal Black Clean
Broken 0.26 121.1 121,36 55 Coal Black
81 8 121,36 | 128,36 56 Sltstn Dark grey, vihin Massive mainly, Minor thin vig ss beds up to 1 em. Cce. mudstn bands.
25 @ top taken. SS miore common rear base.
;7] Blocky 3.22 SS, fg Light grey, vthin Intbd ss/sltstn (8515)
0.51 Mudstn Black Very carby
0.84 Mudstn Dark grey, massive Sheared
1.85 133.7 | 13365 87 Carb Mudstn | Dark grey, massive Coal beds up to 3 cm Increasing towards base. 25 em taken. Poor
0.71 133.65 | 136,36 58 Caal Black Clean
0.54 136,36 | 136.9 59 Coal Black Clean pyrite banding
0.53 136.8 137,43 60 Coal Black Clean
0.28 137.43 t 137.71 81 Coal Black
4,6 137,71 142.31 62 Sltstn Medium grey, vthin intbd vfg sessltstn (5/95) - 25 cm taken. Poor
3.72 Sltstn Medium grey, vihin AJA
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PROJECT Telkwa CONTRACTOR J.T, Thomas
DATE Qct. 3792 LOGGING CO, BFB
HOLE# T920-34 CASING 21,95
SMeE# R LOGGER Al Bretton
CORETYPE NQ
GEOLOGIST Angelo
BOXMARK ] BCA  [CORESIAIE . L INTERVAL 1HR. 1. FROM o SAMPLE . |ROCK TYPE DESCRIPTION - |SED STRUGINGTES
5105 600 ] 2165 T e— Casng
1 Braken 0.49 2208 22.50 1 Coal Blk Clean hard
’ 002 2250 22,52 2 Silty, mudstn
V. Breken 0.30 2252 22.82 2 Coal Blk Claan
Broken 215 55, Vig Siltier @ base. Carb lans
0.08 Coal Dirty at top
73 Broken 274 Slstn Med, grey, vthin Intkd ssfsltstn 10/50
2/30.48 Broken 224 Sitstn Med. grey, vthin AJA muddy at base
Broken 223 Sltstn Lt grey vthin AJA ssisltstn 45/55
Q.07 Coal Blk
3/36,59 BO Braken an Sltstn Mad. grey, vihin Intlxd ss/sltstn S0/50
3/39.683 78 Broken 05 Sitstn Med, gray vihin '|ArA. 40160 sittier & base
Broksn 2.55 58, vig Med, greyvhin AJA, 55145 coaly @) basa
Crushed 0.8 AL 41,83 3 Coal
Broken 1.40 Slistn, Med, grey massive
82 Broken 258 Sltstn Med, grey vihin Inthd vfg, ss/sltstn 45/55
Broken 0.74 45.68 46.42 4 Silty mudstn DK. grey massive Carbicoaly @ base. Roof taken
V. Broken 0.43 46.42 46,85 3 Coal Blk Dull. sl. dity
V. Broken 0.08 4685 | 46.91 5 Goal lBik Dirty
Crushed 043 46.91 47.34 8 Coal Blk
Broken 0.18 47.34 47.50 7 Mudstn Gray Carb, pyrite blebs upto 1 cm
V. Broken 0.5 A7.850 47.65 8 Coal Blk
Broken 0,02 47.85 47.67 ] Coal Blk Dirty coal
5148,78 V. Broken 0,58 a7.67 48,25 8 Coal Blk Dirty bands
Crushed 0,29 48.25 48.54 9 Coal Blk .
Broken 0.51 48.54 49,05 10 Mudstn Dk, grey Coal muds common |
Broken 1.18 Carb, Sitstn Med, grey
3.47 Sitstn Inthd ss/sltstn 20/80
Blocky 0.47 53.80 54,07 11 Sitty mudstn Med. grey massive Coalier near base
8/54.38 81 Blocky 0.28 54.07 54,33 12 Coal Blk Clean. Dirty at top 4 crm.
Crushad 0,48 64,33 54,82 13 Coal Blk Clean
V. Broken 0.01 54,82 54,83 13 55 Well vig, grey
V. Broken 0.61 54,83 55,44 14 Coal Claan bright
Broken 0,07 55,44 55,51 15 Mudstn Brown Volcaniclastic/pyraclastic. Feldspar®
XLS upto 1 mm, Lower2em = mixed coaloles,
Blocky 040 55.51 5591 16 Coal Blk Clean, bright
A57.93 Blocky 1.63 55.91 57.54 17 Coal Blk
Blocky 0.10 57.54 57,64 18 Mudstn Dk. grey massive Carb.
Broken 0.29 57,64 57,93 19 Coal Blk Dirty banding
Broken 045 - 57.03 58,38 20 Coal Blk
V. Broken 0.22 58,38 58.60 21 Coal 8lk Bright, clean
V. Braken 0.42 58,80 59,02 22 Mudstn Dk. grey massive Carb. Plant debris, Some pyiite banding
0.28 Coal Blk Very dity @ base




3Neq 20f2 T92D-34.XLS
[ BOX MARK | BGA  JCORE STAIE INTERVAL THK ] FROM | 1O ] SAMPLE# _IRUCK TYPE DESCRIPTION . |SED STRUC]NOTES
017 Mudstn Bik Intbd, coal'mudstn 40/60
Broken 2,54 Mudstn Dk. groy Intid coalfmudstn 10/80, Coal beds up to S cm.
Broken 0.23 61.82 62.05 23 Coal Bik Intld coalimudstn, 70730
Broken 0.07 62.05 62.12 23 Mudstn Bk Carb
Broken 012 62.12 62.24 23 Coal Bk Dirty
Broken 0.96 Mudstn Dk. grey
Crushed 0.60 63.20 63.80 24 Coal Blk Dirty
Broken 3.00 Mudstn Med. grey Silty carb,
8/67.03 Broken D.19 £8.49 66,68 25 Coal Bik Sl, dity
Broken 0,52 86.88 67.20 25 Coal Blk
7.03 Slistn Med. grey massive
85 0.19 Sitty mudsin Blk massive Carb. Occ. thin sltstn lens
Crushed 0.68 74.26 74.94 L] Coal Blk
10/76.22 V. Barken 0.78 Silty mudsin Dk. grey massive Carby silty mudstn
259 78.67 78.26 14 Sltstn Dk, grey massive Dirty sitstn 25 cm sampled
0.02 78.26 78.28 27 Mudstn, carb BIk Caaly
Blocky 012 78.28 78.40 28 Coal Blk
10079,27 Crushed 0.36 78.40 78.76 28 Coal Bk
V. Broken 0.48 78.78 79.24 29 Coal Blk
Blocky 043 79.24 79.37 30 Carb. mudstn Dk. grey massive Clean bright
Blocky 0.06 70.37 79.43 30 Coal Blk
Blocky 0.09 79.43 78.52 30 Mudstn BIk. massive
Broken Q.79 7852 80.31 3 Coal Blk
Blocky 0,24 80.31 80.55 32 Coal Blk
0.02 80.55 80.57 33 Mudstn Blk
Broken 1.73 80,57 82,30 33 Sltstn Dk. grey massive Floor
0.08 Coal Blk 23 cm taken
85 Broken 3.06 Slistn Med. grey v. thin Pyrite banding
12/88.41 289 Sitstn Med., grey massive Intbd ss/sltstn 10/90
V. Broken 1.72 Silty mudstn Dk. grey massive Dirty
Crushed 0.58 89.52 90,10 34 Coal Blk
60 V. Broken 0.69 Mudstn Dk. grey massive
13/91.48 Crushed 0.3 Mudstn Blk massiva Cozly. Mixed mudstn/coal
70 Broken 5.48 Shstn Med, gray vthin Inthd ss/sltstn 35/65
16109176 72 Blocky 13.41 5S5vfg Lt groy massive Carb. lens on occaslon, Oce, B. valves present in beds u to 5 ¢m thick
17H146.85 Blocky 8,11 551y Lt grey massive AfA, Bualve horizons AJA, Occ, burraws (1 cm wide) bioturbetion
18H21/95 79 . 815 55ig Lt grey massive Rip-up elast hatizons up to 10 ¢m carb, lens near base. TD.
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PROJEUR4 Telkwa Tof t T92D-36.XL.8
DATE Qct 4/92
HOLE # T92D-36 CONTRACTOR J.T. Thomas
SITE# LOGGING CO, BFB
CORE TYPE NQ CASING 2287
GECLOGIST Angelo LOGGER Brian
BOX MARK | BCA |CORE STATE ] INTERV TH | FROM TO | SAMPLE #|ROCK TYPE DESCRIPTION SED STRUCT|NOTES
22,87 0.00 22,87 Casing
1/24.39 Broken 1.14 Shstn Light brown, vihin Intbd ssfsltstn. Poorly consol
Very broken 0.27 Mudsta Dark brown, massive Very carb.
5.90 Slistn Light brown, vthin Intbd ssfsltstn (20/60). Poorly consal,
Broken 0.3 Sitstn Light brown, massiva Poorly consol.
Blocky 0.13 3049 | 30.62 1 Coal Black Pyrite bands up to 1/2 cm.
Crushed 1.05 3082 | 31.67 2 Coal Black
Blocky 0.03 3167 | 31.70 3 Coal Black Dirty
Blocky 0.07 3170 | 3177 3 Mudstn Dark brown, massive
Broken 0,23 31,77 | 32,00 3 Coal Black Sl dirty, dull
Broken 0.70 32,00 | 32,70 4 Coal Black Clean
Broken 0.48 32,70 | 33.18 5 Coal Black Clean
2/30.48 Broken 0.22 33.18 | 3340 <] Coal Black Dirty @ base -2 cm
Broken 1.18 Slistn Light brown, massive ., |Carb dirly sltstn grading to sl. carb clean slistn @ base, Poorly consol.
0.30 Mudsin Black, massive Coaly
Crushed 0.21 3486 | 35.07 7 Coal Black Very dirty
Crushed 0.02 35.07 | 35.09 7 Slistn Black
Crushed 0.08 35.09 | 3547 7 Coal Black Very dirty
3/36.59 67 |Broken 1.04 Slistn Medium grey, vthin Intbd ss/zltstn (30/70)
Fil 6.52 Slistn Medium grey, vthin AJA (5/95) Carb near hase
017 Coal Black Very dirty
0.75 Mudsin Black, massive Vary carb mudsit. Thin coal bands
202 Sltstn Dark grey, massive Dirty sltstn. Plant debris.
1.33 Slistn Dark grey, massive AJA w. intbd carb zones
2.20 Mudstn Black Inibd coalfsitstn/mudstn {30/20/50)
0.08 Mudstn Light grey, massive Bantonitic Mudstn
0.07 Carb mudsin Black
0.73 Sltstn Mediumn grey, massive Roof samples
0.04 §1.87 | 5191 8 Coal Black Clean, dull
0.06 5181 | 51.97 8 Coal Black Inibd coalimudstn (60/40)
0.25 51.9T | §2.22 9 Coal Black Bull, clean
0.93 52,22 | £3.15 10 Coal Black Clean bright
0.11 53.15 | §3.26 11 Mudstn Light brown, massive Carb @ top. Volcaniclastics
0.02 53.26 | §3.28 11 Coal Black Mixed mudstn A/A & Coal
0.66 5§3.28 | 53.94 12 Coal Black
0.02 53.94 | 53.96 13 Mudstn Dark brown Voleaniclastic mixed w. coal.
6/54,88 0.74 53.96 | §4.70 13 Coal Black Bright clean, 2 em sample removed for refloctance testing @
RCDM. Sample #1 - Oce. dirly bands.
0.29 54,70 | 54,99 14 Coal Blagk S, dirly
G/67.93 55 2,60 54.99 15 Sltstn Medium grey, massive 25 em {loor sampled
. 253 Sltstn Medium grey, vihin Inibd vig ss/sltsin (20/80)
7/60.98 0.33 SS, cgr Light grey, massive Clean s&p ss
0.92 S8, cgr Light grey, massive Inibd (vIg ss/slistn)/cg. ss (10/90)
192 8s Intbd AJA (70/30}
0.34 S8, cgr Light grey, massive Subangular s&p
0.31 Slity mudstn Dark grey, massive
0.36 5S Light grey, massive SS AA
43 4.80 Sltstn Medium grey, vihin Intbd vfy ss/sltsin (30/70)
9/70.12 40 061 Sltstn Medium gray, vihin AIA=T.D.




3ns94 1of1 T92D37XLS
PROJECT Telkwa
DATE Oct, 5/92
HOLE # T92D-37 CONTRACTOR J.T. Thomas
SITE# LOGGING CO. BFB
CORE TYPE NCQ CASING 13.72
GECLOGIST Angelo LOGGER Brian
BOXMARK | BCA |CORE STATE |INTERVTH| FROM | TO _|SAMPLE ¥/ROCK TYPE DESCRIPTION SED STRUCTINOTES
111372 13.72 0 13.72 Casing
115.24 Broken 145 Silly mudstn Medium grey, massive Dull poerly consol,
Broken 0.23 1493 | 15,16 1 Coal Clean
Broken 0.54 1516 | 15.70 2 Ceal Clean, ditier near base
Crushed 0.01 1570 | 1571 3 Mudstn
Broken 0.29 16.71 | 16.00 3 Coal Sl. dirty
Broken 0,51 16,00 | 1551 Mudstn Dark grey, massive Carb @ top. Poorly consol.
Broken 195 16.51 | 1846 Mudsin Medium grey, massive Poorly consolidated
Very broken 0.30 18.46 | 18.76 4 Coal Black Dirty coal
Very broken 0.40 Carb mudsin Dark grey
221,34 Very broken 1.89 Slisin Medium grey, massive Pootly consel. muddy sltstn
59 2.44 Slistn Medium grey, vthin Intbd vig ss/slistn (35/65)
0.27 . Mudstn .
0,17 2368 | 23.85 Coal Black Dirtier near base
2/24.39 0,16 2385 | 2401 Carb mudstn Black, massive
4.45 Sltstn Medium grey, massive Carb zones up to 10 em
44 1.85 Slistn Medium grey, vihin Inthd vig ssislistn (40/60)
4/36,59 51 560 Slistn Medium grey, Vikin AJA 45155
58 1.87 Sltsin Medium grey, vihin AJA 25175
520 88, vig Medium grey, massive Clean s&p SS
7/60.98 72 15.25 S8, vig Madium gray, massive AJA bivalves horizons present throughout in bands up to 25 cm,
4,38 SS,fg Medium gray, massive No more bivalves, Otherwise AJA
11/76.83 68 11.49 §8,fg Medium grey, thin Masive SS AfA w. carb lens & vig ss beds w/in T.D.




3/9/94 10f1 T920-38.XLS
PROJECT Telkwa CONTRACTOR J.T, Thomas
DATE Oet, 4192 LOGGING CO. BFB
HOLE # T92D-38 CASING 12,2
SITE# LOGGER Al Bretton
CCRE TYPE NQ
GECLOGIST Angelo
BOX MARK | BCAJCORE STATEJNTERVAL THK| EROM 70 SAMPLE # |JROCK TYPE DESCRIPTION SED STRUCTNOTES
12.20 i) 12.2 Casing
V. Broken 1.28 Silty mudstn Med. brown massive Poarly consel,
. Broken 0.53 1348 | 14.01 1 Carb, mudstn Blk Intbd thin coalfeatb. mudstn
0.06 14.01 | 14.07 1 Mudstn Lt. grey Volcanic ash tayer. Small feldspar X/S visible
Blocky 0.25 14,07 | 14,32 2 Coal Btk Bright clean
Braken n.a3s 14.32 | 14.68 3 Coal Bk .
1/15.24 V. Broken 0.22 14.68 { 14.90 3 Coal Bl Bright
. 012 14.90 | 15,02 4 Coal Bik Very dirty
Broken 024 15.02 | 156,26 4 Coal Bk Clean bright
Broken 012 15.26 | 15.38 4 Coal Blk 31, dirty
Broken 0.45 15.38 | 15.83 5 Coal Blk
Broken 0,22 15,83 | 16.06 6 Coal Blk
Broken 0.02 16,05 | 16.07 & Mudstn Bl Very carb
Broken 0.02 16.07 | 16.09 & Coal Blk
Broken 0.85 16.09 | 16,94 7 Silty Mudstn Med. grey massive 25 cm. Floor taken
Broken 011 16.94 | 17.05 Coal Blk ' Dirty bands @ top & centre
0,07 Mudstn Lt. grey massive Sl bentonitic
0.66 Mudstn Blk Very carb/coaly
221134 87 |Broken 314 Silty ss vig Med, grey v.thin Intbd ssisltstn. 55/45 s, carb @ top
88 6.61 Slststn Med, grey v.thin AJA 40/60 Cce, S5D
2.10 S8 vig. Lt. grey massive
4130,48 0.50 S8 vfg. Lt. grey massive AJA but pyrite bands & blebs assoe. w. coaly bands
4133.53 Blacky 3.08 SS v, Lt, grey massive Bivalve horizons
77 8.05 SSvig. Lt. grey massive Qco. bivalves & Carb lens. Oce, pyrite




10of1

3/9/94 TO2D-38C.XLS
PRQJECT Telkwa CONTRACTOR J.T. Thomas
DATE Sept, 29/92 LOGGING CO, BFPB
HOLE # T92D-39C CASING 5.2
SITE# LOGGER Al Bretlen
CORE TYPE NG
GECLCGIST Angelo
BOX MARK | BCA |CORE STAT INTERV&L THK} FROM TO SAMPLE # |ROCK TYPE DESCRIPTION SED STRUG ll\’llC)'l‘ES
Run 1 81 |Broken 0.47 52 Mudstn Lt. grey massive Bentonitic mudstn well consol, *silty esp. @ top
0.10 Sltstn Blk, massive Very carb, coaly bands up to 12 em.
2 0.50 Sltstn Intbd carb. sitstn A/A/fg ss (85/15)
0,23 6,45 6,68 1 Mudstn Blk v. thin
Blocky 0,03 6.68 6.71 2 Coal BIK
3 Blocky 017 6.71 6.88 2 Coal
Blocky 0.69 6.88 7.57 3 Coal Clean, bright banding
Blocky 013 7.57 7.70 3 Coal In shoe ¢lean
4 1.5 |Blocky 0.59 7.70 8.29. 4 Coal Blk Clean
Blocky 0.09 8.29 8.38 5 Mudstn Brawn Carb.
Blocky 0.21 8.38 8,59 5] Goal Blk Clean
Blocky 0.0 859 | 860 5 Coal Blk Dirty
Blocky 0.66 8.60 9.26 53 Coal Blk Clean
1.5 V. Broken 0.72 9.26 9.98 7 Coal Blk Possible core Joss
Blocky 0.01 9.98 9.98 7 Mudstn Brown Ash/Pyraclastics
Blocky 0.82 999 | 1081 8 Coal Blk Minor visible pyrite
0.22 10.81 | 11.03 9-Jan Coal Blk 3. ditty
0.10 11.03 | 11.13 10 Mudstn Blk Carb. floor
0.04 1143 | 1147 10 §Sfg Brown Dirty carb
0.09 1117 | 11.26 10 Coal Bl Dirty
0.22 11.26 | 11.48 Mudstn Brown
0.11 11.48 | 11.59 1 Coal Bk Very dirty
0.17 1159 | 11.76 11 Coal Blk - Clean. Lower 3 cm = dirty




3M1/e4 1 of1 TG2D-41.XLS
PROJECT Telkwa CONTRACTOR J.T. Thomas
DATE Sept. 29/92 LLOGGING CO. BrB
HOLE # T920-41 CASING 4.57
SITE# LOGGER Al Bretton
CORE TYPE NG
GECLOGIST Angelo
[ ECXMARK ] BCA JCORE STAT INTER%L THK] FROM | 10 SAMPLE # |ROCK TYPE DESCRIFTICN SED STRUGINOTES
472 [ 472
Broken 0.03 472 475 Mudstn Blk Carb
Crushed 012 475 4.87 Coal Blk #3 lower coal
215,24 81 |Broken 9.43 Sandy sltstn Med, grey v.thin Intbd. ss/sitstn 5795, Poorly consolidated
84 |Brcken 1.71 Carb. sltstn Dk. grey v.thin AJA but carb,
Broken 0.61 1 Slistn Med, grey v. thin Intbd ss/sitstn 10790, Abmpt lower contact 25 cm thane
Blocky 0.24 16.68 | 16.92 2 Coal Blk Clean s, dirty @ top
3M18.29 Blocky 0.89 16,82 | 17.81 3 Coal Bik Clean”
Blocky 0.04 17.81 | 17.85 3 Coal BIk Clean
Blocky 0.08 17.85 | 17.93 4 Mudstn Dl grey Coaly
Broken V. 017 17.93 | 1810 4 Coal Bik
Blocky 0.05 1810 | 1815 4 Coal Bk Very dirty
Blocky 0.01 18.15 | 1816 4 Mudstn Med. grey
Broken 0.59 18,16 | 18,75 § Coal B S\, dirtier @ base Re— Sample #2**
1Blocky 0.23 18,75 | 18.98 & Coal Blk
Blocky 0.01 -~ 18.98 | 1899 6 Coal Bik Very Dirty
Broken 043 18.99 | 19,42 7-Jan Silty Mudstn Med. grey massive
Blocky 0.08 1942 | 19,51 7 Mudstn Blkv. thin Coaly
Blocky 0.51 19.51 | 20.02 8 Coal Blik =
73 |Broken AL S5 vig. Med, grey vthin Intbd Vg ssfsltstn S5/45
83 |Broken 5.85 Slstsn Med, grey vthin AJA 45155
§/33.54 5.65 85 vig. Lt. grey massive Ccc pyrite banding assoe, with carb. Zones
6/39.63 6,23 §Sfg. Lt. grey massive AJA
9/54.88 16,26 881g. Lt. grey massive AJA Bivalve horizons up to 20 o @ top*




Downhole Cuttings Description Program Ver 1.00 Hole Id: T92R06 Page 1

Hole: T92R06 Project: Tetkwa 92 .
Site: 27 Date Finished: 09/05/92 (Honth/Day/Year)

Torrens Location:
lsd sect twp rag W Lithology by: Don
Drill Contr: McAuley

surveyed Location: Driller: McAuley
N: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality  dipmeter
Downhole Units:  Feet
: other:
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
{(fry  (m) | |
76.0 23.18 | titl | ctay with boulders
110.0 33.55 | silt |
120.0 36.60 - sandy siltstone, dark gray - Water
140.0 42.70 | mudstone |
250.0 76.25 | silt, light gray [
260.0 79.30 - silt, dark gray -
313.0 95.47 | i
335.0 102.18 | sandy siltstone |
340.0 103.70 - sandy siltstone ‘ - Sandstone (fine)
352.0 107.36 | silty mudstone . |
391.0 119.26 | sandy siltstone | sandstone (fine)
392.0 119.56 - COAL (clean) - Volcanic
430.0 131.15 | sandy siltstone,” medium soft | Multi coloured

460.0 140.30 | ’ |
500.0 152.50 - silt, dark gray, hard -



pownhole Cuttings Description Program Ver 1.00

T92R08
18

Hole:
Site:

Project: Telkuwa 92

Torrens Location:

lsd sect

Surveyed Location:

H: 0.0

E: 0.0

EL: 0.0
Casing: 0.0
Case Type:

Downhole Units:

Comments:

DEPTH |

100.96
102.18
102.79
103.24
103.70
106.75
112.24
114.38
120.78
122.61
129.93
134.20

3
.
[~}
O
furd
.
pry
O
§ e o ] e wm d e e d e e ] o e e = ] s amn | samm smem § o ommm § om — e

Date Finished: 09/07/92 (Month/Day/Year)
tup rg W Lithology by: Don
Drill Contr: McAuley
priller: McAuley
Geoph. Coinp:

Logs: gamma
density
caliper
verticality

Feet
other:
DESCRIPTION
till
mudstone

silty mudstone

gilty mudstone, medium soft
mudstone

COAL (clean), hard

sandy siltstone,

COAL (clean)

-sandy siltstone

COAL (clean)

sandy siltstone, medium soft
carby

COAL

colluvium, dark gray

silty mudstone

COAL

siltstone

carby
sandy siltstone

COAL

silty mudstone
COAL

silty mudstone
silty mudstone
COAL (clean), hard

siltstone, medium soft
interbedded silttstone & sandstone (med)

Hole 1d: T92R0B

sonic
heutron
electric
dipmeter

Page 1

COMMENTS

(gravel/clay) water @ 65¢ in gravel

Fractured (water)
(s/ss)

(sandstone fine)

Carb & brown shale

Soft mudstone stringers
(silty sandstone) Carb
Carby

Coaly shale

Soft shale and coal

Carby and gravel shale
Shaley coal

Carby shale and siltstone
Interbedded siltstone and calcite

Some calcite



Downhole Cuttings Description Program Ver 1.00 Hole 1d: T92R10 Page 1

Hole: 7T92R10 Project: Telkwa 92
Site: 17 Date Finished: 09/08/92 (Month/Day/Year)

Torrens Locations ;
lsd sect twp rg W Lithology by: Don
prill contr: McAuley

Surveyed Location: Driller: McAuley
N: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
Downhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fty  (m) | ]
16.0 4.88 | till, gray (gravelly) rocks
30.0 9.15 | mudstone
40.0 12.20 - siltstone
72.0 21.96 | sandstone (medium), greenish gray
80.0 24.40 | mudstone, soft
95.0 28.98 - siltstone, dark gray

|

|

|

[

| sandy siltstone, hard

[ silty mudstone, hard

« gsandy siltstone, dark green, hard

| mudstone, soft

| sandy siltstone, dark brown, hard
186.0 56,73 - silty mudstone Calcite @ 178-180 (some soft bands)

| mudstone, .soft ’

|

|

|

|

|

!

silty mudstone, greenish gray

234.0 T71.37 - silty mudstone
241.0 73.51 | mxdstone
247.0 75.33 | interbedded sjltstone & sandstone (med), dark brown Some calcite

sandy siltstone, dark gray

interbedded siltstone & sandstone (med)
sandy siltstone

silty mudstone

sandy siltstone, hard

Fine grained

320.0 97.60



Yownhole Cuttings Description Program Ver 1.00 Hole Id: T92R11 Page 1

{fole: T92R11 Project: Telkwa 92
3ite: 21 Date Finished: G9/09/92 (Month/Day/Year)

forrens Location:
lsd sect twp rg W Lithology by: Don
Drill Contr: McAuley

surveyed Location: Driller: McAuley
N: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
casing: 0.0 caliper electric
Zase Type: verticality  dipmeter
Jounhole Units:  Feet
other:
somments:
DEPTH DEPTH | DESCRIPTION ’ | COMMENTS
(fty  (my | I
4.0 1.22 | till |
19.0 5.80 | siltstone ]
23.0 7.02 - till - Pebbles
74.0 22.57 | mudstone, soft | Fractured @ 35 - 70¢
76.0 23.18 | COAL | .
78.0 23.79 - - Carby shale and coal
90.0 27.45 [ mudstone ]
g2.5 28.21 | COAL |
93.8 28.61 - mudstone -
94.5 28.82 | COAL |
103.0 31.42 | , dark gray |
120.0 36.60 - mudstone, light gray -
132.0 40,26 | mudstone, dark gray I
140.0 42.70 | sandy siltstone, dark gray, medium soft i
147.0 44.84 - mudstone - Carby - log through pipe
149.0 45.45 | COAL |
156.0 47.58 | , soft | carby shale coal mixed
167.0 50.9%4 - - Carby shale
170.0 51.85 | sandy siltstone, dark gray, medium soft | Trip to log open
195.0 59.48 | mudstone | :
199.0 60,70 - - Carby shale
206.0 62.83 | , derk gray |
208.0 63.44 | COAL | carby, log time 2.5 hrs.
218.0 66.49 - silty mudstone, medium soft -
246.0 75.03 | sandy siltstone, light gray, medium soft i
258.0 78.69 | silty mudstone, dark gray, medium soft |
260.0 79.30 - COAL -
264.5 B0.67 | silty mudstone |
265.5 80.98 | | Coal and carby shale
270.0 B82.35 - silty mudstone, dark gray -
273.0 83.27 | coAL | some carb shale
276.0 84.18 | | carby shale coal and bent.

302.0 92.11 - silty mudstone, [ight gray



309.0 94.25 | sandy siltstone, light gray, medium soft
322.0 98.21 | mudstone, light gray

350.0 106.7% - sandy siltstone

370.0 112.85 | sandy siltstone, light gray

387.0 118.04 | silty mudstone

391.0 119.26 - mudstone, brown

400.0 122.00 | silty mudstone, hard

I S 72UA\NN

§iltstone interbedded

Interbedded - multicolored
Greenish

|
|
]
I
[



Downhole Cuttings Description Program Ver 1.00 Hole Id: T92R13 Page 1

Kolez T92R13 Project: Telkua 92
site: 16 Date Finished: 09/11/92 (Month/Day/Year)

Torrens Location:
lsd sect twp rg ] Litholegy by: Don
prill Contr: McAuley

Surveyed Location: Driller: McAuley
N: 0.0 Geoph. Comp:
E: 0.0

ELs 0.0 Logs: gamma sonic
density neutron

Casing: 0.0 caliper ~ electric

Case Type: verticality dipmeter

Downhole Units: Feet
other:

Comments:

DEPTH DEPTH | DESCRIPTION [ COMMENTS

(Fry  (m | |

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

16.0 4.88 | till

17.5 5.34 | mxistone, soft
22.5 6.86 -~ COAL (cleam)
26.0 7.93 | mudstone, soft
26.5 8.08 | COAL

36.0 10.98 - mudstone, soft
41.0 12.51 | COAL (clean) _
Bentonite

42.0 12.81 | COAL

51.0 15.56 - silty mudstone, gray

57.0 17.39 | sandy siltstone

61.5 18.76 | silty mudstone

64.0 19.52 - COAL Some carby shale

71.0 21.656 | silty mudstone

77.5 23.64 | COAL Some carb

95.0 28.98 - mudstone, Llight gray Interbedded s/ss fine
135.0 41.18 | sandy siltstone Some mudstone

140.0 42.70 | interbedded siltstone & sandstone (med), brouwn Trace of coal @ 138.5
154.0 46.97 - silt

160.0 48.80 | sandy siltstone | With calcite

170.0 51.85 | sandy siltstone, dark gray, medium soft ]

180.0 354.90 - silty mudstone - Interbedded s/ss and calcite

220.0 67.10 | silty mudstone |
250.0 76.25 | silty mudstone, dark gray, medium soft | carby



Downhole Cuttings Description Program Ver 1.00 Hole Id: T92R14 Page 1

Hole: T92R14 Project: Telkwa 92
Site: 8 Date Finished: 09/11/92 (Month/Day/Year)

Torrens Location:
lsd sect twp rg W Lithology by: Don
Drill Contr: McAuley

Surveyed Location: Driller: McAuley
: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonie
’ density neutron
Casing: 0.0 caliper electric
Case Type: verticality  dipmeter
Downhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION : | COMMENTS
(fty  (m) | |-
10.0  3.05 | titl |
22.0 6.71 | mdstone, soft |
24.0 7.32 - COAL -
36.0 10,98 | silty mudstone, light gray |
42.0 12.81 | CoAL |
44.0 13.42 - sitty mudstone, light gray, soft -
51.0 15.56 | CoAL | carby shale ard bentonite stringers
58.0 17.69 | silty mudstone | carby
59.0 18.00 - COAL, light gray -
60.0 18.30 | silty mudstone, soft |
85.0 25.93 | silty mudstone, (ight gray, soft | Trace coal @ 79¢
94.5 28.82 - COAL - Some carby shale
147.0 44.84 | sandstone (medium), light gray |
185.0 56.43 | sandy siltstone . | Interbedded siltstone

240.0 73.20 - silty mudstone - Interbbed ss/f (brownish/green)



bownhole Cuttings Description Program Ver 1.00 Hole Id: T92R15 Page 1

Hole: T92R15 Project: Telkwa 92
Bite: 15 Date Finished: 09/11/92 (Month/Day/Year)

Torrens Location:
lsd sect twp rg W Lithology by: Don
Drill Contr: McAuley

Surveyed Location: Driller: Mac Bette

L H 0.0 Geoph. Comp:

E: 0.0

EL: 0.0 Logs: gamma sonic

X density neutron

Casing: 0.0 caliper electric

Case Type: verticality  dipmeter
Dounhole Units: Feet

other:

Comments:

DEPTH DEPTH | DESCRIPTION | COMMENTS

(fty (m | ]

37.0 11.29 | till, dark brown |
55.0 16.78 | mudstone, light gray, soft |
74.0 22.57 - sandy siltstone, light gray, soft -
97.0 29.59 | sandy siltstone, Light gray, hard ]
125.0 38.13 | sandy siltstone, hard . | Interbedded mudstone
129.0 39.35 - silty mxistone, dark gray -
142.0 43.31 | sandy siltstone, light gray, medium soft |
158.0 4B.19 | silty mudstone, dark gray, medium soft |
200.0 61.00 - sandy siltstone, medium soft -
205.0 62.53 | mudstone, medium soft i

I

280.0 85.40 | silty mudstone, Light gray

Interbedded siltstcne

Interbedded brown/green



bownhole Cuttings Description Program Ver 1.00

Hole: T92R16
Site: 14

Project: Telkwa 92

Torrens Location: .
lsd sect tup ry W Lithology by: Don
Drill Contr: McAuley

Surveyed Location: Driller: McAuley

N: 6.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma
density
Casing: 0.0 caliper
Case Type: vertical ity
Downhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION
(fry  (m) |
13.0 3.97 | till
35.0 10.68 | mudstone
41.0 12.51 - sandy siltstone, light gray, medium soft
50.0 15.25 | mudstone, light gray
103.0 31.42 | sandy siltstone, light gray

mudstone, dark gray

128.5 39.19 | COAL
130.5 39.80 | coAL
132,5 40.41 | mudstone, dark gray, soft
135.5 41.33 - COAL

mudstone, dark gray

150.5 45.90 - coAL

152.5 46.51 | mudstone, dark gray’
155.0 47.28 | mudstone ,
158.¢ 48.19 - silty mudstone

205.0 62.53 | mudstone, soft
280.0 85.40 | silty mudstone, Light gray

Date Finished: 09/18/92 (Month/Day/Year)

Hole 1d: T92R16 Page 1

sonic
neutron
electric
dipmeter

| COMMENTS

Boulders - cased to 18/

sarly siltstone
Interbedded s/md - Very hard @ 857
Carby shale with coal traces

Coal ard carby shale

!

I

I

I

I

I

- Carby shate and coal
I

I

I

|

[ Some coal

f

- sfss

| Some coal and carb shale traces
| s/ss interbedded



Downhole Cuttings Description Program Ver 1.00

Holes T92R17 Project: TELKWA 92
Site: 1 Date Finished: 09/19/92

Torrens Location:

Hole Id: T92R17

(Month/Day/Year)

Page 1

tsd sect thp rg W Lithology bys Dan
Drilt Contr: McAuley Drilling
Surveyed Location: Driller: MacBeth
N: 0.0 Geoph. Comp:
E: .0 -
EL: 0.0 Logs: gamma’ sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality  dipmeter
Downhole Units:. Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fr)  (my | ]
7.0 2.1 | till
28.0 8.54 | mudstone, Light gray
32.5 9.91 - silt, gray, hard .
mudstone, Light gray, medium soft Interbedded s

331.0 100.96
334.5 102.02
336.5 102.63
344.0 104.92
347.5 105.99
353.0 107.67
359.0 109.50
360.0 109.80
364.5 111.17
367.0 111.94
371.0 113.16
384.0 117.12

sandstone (fine), dark green, medium soft
mudstone, Light gray, medium soft
mudstone, greenish gray, medium soft
silt, greenish gray, hard
mudstone, dark brown, medium soft
COAL (clean}, black, hard
mudstone, gray, medium soft
mudstone, dark gray, medium soft
silt, gray, hard

mudstone, gray, medium soft
mudstone, dark gray, medium soft
mudstone, dark gray, medium soft
COAL (clean), black, hard
mudstone, light gray

COAL (dirty), black, hard
mudstone, gray

COAL (dirty), black

mudstone, gray

silt, gray

COAL (clean), black

silt, gray

COAL {(clean), black

mudstone, bhrown

mudstone, gray

COAL (clean), black

mudstone, gray

mudstone, black

mudstone, gray

silt, gray

Pyrite hilites
Interbedded grey mdsd brown slt pyrite

Gry ss intbd browns sltstn carb trcs
Dark brown to black mdsh, carby

Interbedded pyrite hilites
Carby

297.5 4" parting

HWith bentonite bands
"Calcite bands

Carb coal tracks



RVl

385.0 117.43 | mudstone, brouwn |
396.5 120.93 | COAL (clean), black, hard |
419.0 127.80 - mudstone, gray -



bownhole Cuttings Bescription Program Ver 1.00 Hole Id: T92R-18 Page 1

Hole: T92R-18 Projects TELKWA 92
Site: 13 Date Finished; 09/20/92 {Month/Day/Year)

Torrens Location:
Lsd sect twp rg W Lithology by: Dan
Drill Contr: McAuley Drilling

mudstone, Light gray, medium soft

160.0 48.80 | silty mxistone, medium soft

Surveyed Location: Driller: HacBeth
N: 0.0 ' Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
Casing: . 0.0 caliper electric
Case Type: verticality  dipmeter
bownhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fty  m | I
4.0 4.27 | till ]
6.0 4.88 | | Coal and carb shale
18.0 5.49 - mudstone, light gray -
18.3 5.58 | CoAL |
45.5 13.88 | mudstone, light gray, medium soft |
46.3 14.12 - COAL -
| |
| I



Downhole Cuttings Description Program Ver 1.00 Hole Id: T92R19 Page 1

Hole: T92R19 Project: TELKWA 92
Site: 12 Date Finished: 09/20/92 (Month/Day/Year)

Torrens Location:
lsd sect tup rg W Lithology by: Dan
prill Contr: McAuley Drilling

Surveyed Location: Driller: MacBeth
L H 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
Doknhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTEION | COMMENTS
(ft)  (md |
4.0 4,27 | till | Rocks
43.5 13.27 | silty mudstone l.
44.5 13.57 - - Coal and carby shale

£3.5 19.37 | silty mudstone, Light gray, medium soft
68.0 20.74 | cOAL

72.5 22.11 - silty mudstone, Light gray

75.0 22.88 | COAL

80.0 24.40 | silty mudstone, light gray

83.0 25.32 - mudstone

97.5 29.74 | mudstone, Light gray, medium soft
9.5 30.35 | COAL '

100.5 30.65 - mudstone

112.0 34.16 | COAL, medium soft

118.0 35.992 | silty mudstone, dark gray

123.5 37.67 - COAL

Carby

20 - 25 GPM in coal seams

Some shale stringers

124.0 37.82 | coAL Bentonite
135.0 41.18 | silty mudstone, dark gray

138.0 42.09 - COAL

139.0 42.40 | silty mudstone, light gray

141.0 43.01 | carb shale

143.5 43.77 - COAL

160.0 48.80 | mudstone

166.0 50.63 | silty mudstone

166.5 50.78 - COAL N
173.0 52.77 } silty mudstone, dark gray

179.5 564.75 | COAL

183.0 55.82 - silty mudstone

195.0 59.48 | sandy siltstone, light gray | ¢(fine}

220.0 67.10 | sandy siltstone, brown | Brown and green

Mudstone and siltstone

[ R R e L T T T B R



Dounhole Cuttings Description Program Ver 1.00 Hole Id: T92R21 Page 1

Hole: T92R21 Project: TELKWA 92
Site: 20 Pate Finished: 09/21/92 (Month/Day/Year)

Torrens Location:
lsd sect twp rg W Lithology by: Dan
Drill Contr: McAuley Drilling

Surveyed Location: prilter: MacBeth
R.E 0.0 Geaph. Comp:
E: 0.0
EL: 0.0 Logs: ganma sonie
density neutron
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
Downhole Units: Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fty  (my | !
2.0 2.75 | till | Rocks
50.0 15.25 | nudstone, light gray ]
140.0 42.7C sandylsiltstone, light gray - Mudstone interbedded
193.0 58.87 | silty mudstone, dark brown, medium soft | Interbedded soft mdsn
202.0 61.61 | mudstone ) | Green and grey siltstone, fractured
206.0 62.83 - mudstone - Carby
208.5 &63.59 | CoAL |
216.0 65.88 | mudstone, dark gray |
217.5 66.34 - silty mudstone - Coal and carb shale
219.0 66.80 | mudstone, gray I

| carb shale
COAL

silty mudstone, dark gray
silty mudstone, dark gray

233.0 71.07 | silty mudstone, light gray, soft |
|

250.0 76.25 - silty mudstons, light gray, medium soft -

260.0 79.30 | silt, Light gray ‘ {

297.0 90.58 | mudstone, dark gray, medium soft |

298.0 %90.89 - COAL - Carby shale

300.5 91.55 | COAL |

303.0 92.41 | mudstone, dark gray |

3068.5 93.48 - COAL -

310.0 94.55 : | carby shale and some coal
[

330.0 100,65

340.0 103.70 | coAL

348.0 106.14 - mudstone, dark gray, medium soft
353.0 107.67 | COAL

362.0 110.41 | silty mudstone, light gray
364.0 111.02 - COAL

366.0 111.63 | mudstone, dark gray, medium soft
369.5 112.70 | COAL

390.0 118.95 - mudstone, Light gray

|

[

|

i

|

!

|

|

I
234.0 71.37 | coAL

|

|

|

|

f

!

| Carby shale and coal

I

Some carb shale
Carby



NOGREN

398.0 121.39 | sandy siltstone, dark gray, hard | Very hard

401.0 122.31 | mudstone | carby shale and some coal
405.0 123.53 - COAL -

410.0 125.05 | mudstone, light gray |

425.0 129.63 | sardy siltstone, hard | very hard

440.0 134.20 - sandy siltstone, greenish gray, hard -



Downhole Cuttings Description Program Ver 1.00 Hole 1d: T92R23 Page 1

Hole: T92R23 Projects TELKWA 92
Site: 25 Date Finished: 09/24/92 (Month/Day/Year}

Torrens Location:
{sd sect twp rg W Lithology by: Dan
Drill Contr: McAuley Drilling

Surveyed Location: oriller: MacBeth
N: 0.0 Geoph. Comp:
E:x 0.0
EL: 0.0 - logs: gamma sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality  dipmeter
Downhole Units:  Feet
other:
Commentss
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fr)  (m | |
10.0 3.05 | till
87.0 26.54 | silty mudstone, [ight gray

sandy siltstone, dark gray, medium soft
sandy siltstone

210.0 64.05 | silty mudstene, dark gray, medium soft sfss & sf
216.0 65.88 - mudstone, Llight gray, soft
232.0 70.76 | silty mudstone, medium soft
Carby shale and trace of coal

360.0 109.80
450.0 137.25
460.0 140.30
465.0 141.83
480.0 146.40

silty mudstone, light gray

silty mudstone

silty mudstone, greenish gray, hard
COAL

sandy siltstone, dark gray, hard
497.0 151.59 | sandy siltstone, greenish gray, hard
512.5 156.31 - silty mudstone, dark gray, medium soft
518.0 157.99 | COAL

540.0 164.70 | mudstone, dark gray

Interbedded some br - predomon. green

Lost air ¢ire in ceoal

Carb shale - trace of coal 8 531



Downhole Cuttings Description Program Ver 1.00 Hole Id: T92R25 Page 1

Hole: T92R25 Project: TELKWA 92
Site: 104 Date Finished: 09/24/92 (Month/Day/Year}

Torrens Location: ]
lsd sect twp rg W Lithology by: Dan
Drill Contr: McAuley brilling

161.0 49.11 | mudstone, light gray, medium soft

162.0 49.41 . Carb shale coal
166.0 50.63 - mudstone, light gray Trace of coal @ 164
168.5 51.39 | COAL

mudstone, light gray

226.0 68.93 - silty mudstone, light gray, medium soft

250.0 76.25 | sandy siltstone, light gray, medium soft
260.0 79.30 | sandstone (coarse), greenish gray, hard

Surveyed Location: Driller: MacBeth
N: 0.0 Geoph. Comps
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
pownhole Units:  Feet
others
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fty  <my | I
10.0  3.05 | titt |
82.5 25.16 | mudstone, light gray, soft |
87.5 26.69 - COAL ' - 1! of coal
95.5 29.43 | mudstone |
101.5 30.96 | COAL, Llight gray { Parting @ 96’; &' of coal
108.0 32.94 - mudstone, medium soft -
111.0 33.86 | COAL ] 3¢
112.0 34.16 | mudstone |
122.8 37.45 - COAL - 10.87
129.0 39.35 | mudstone, light gray, medium soft |
134.5 41.02 | COAL [ 5.5¢
143.0 43.62 - mxistone, light gray, medium soft -
146.0 44.53 | CoAL | 5.0¢
148.5 45.29 | mudstone, light gray, medium soft ]
151.0 46.06 - COAL - 2.5¢
| I
| |
f |
I I
|
|



Downhole Cuttingé Description Program Ver 1.00 Hole 1d: T92R2Y Page 1

Hole: T92R27 Project: TELKWA 92
site: 1 Date Finished: 09/25/92 {(Month/Day/Year}

Torrens Location:
lsd sect tup rg W

-

ithology by: Dan
Drill Contr: McAuley Drilling

Surveyed Location: Driller: MacBeth
N: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 4+  Logs: gamma sonic
density neutren
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
Downhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION | COMMENTS
(fry  m | |
32.0 9.76 | till } Gravel
39.5 12.05 | coAL | some carb shale 1.5¢ of coal
42.0 12.81 - mudstone . - Carby

43.4 13.24 | coAL

56.5 17.23 | mudstone

59.5 18.15 - COAL

63.0 19.22 | mudstone, light gray
66,5 20.28 | CoAL

| 1.47 of coal

I

I

I
92.0 28.06 - mudstone, light gray, medium soft -

|

|

!

]

37 of coal
3.57 of coal

94.0 28,67 | COAL
102.5 31.26 | mudstone, Llight gray

2.5' of coal ard carby shale

112.5 34.31 - COAL 10f of coal

116.0 35.38 | silty mudstone )
129.0 39.35 | sandy siltstone, light gray

160.0 48,80 - sandy siltstone, brown Greenish



Downhole Cuttings Description Program Ver 1.00 Hole Id: T92RZ28 Page 1

Hole: T92R28B Project: TELKWA 92
Site: 2 Date Finished: 0%/27/92 (Month/Day/Year)

Torrens Location:
lsd sect twp rg W Lithology by: ban
prill Contr: McAuley Drilling

Surveyed Location: Driller: MacBeth
L H 0.0 Geoph. Comp:
E: 0.0 ‘
EL: 0.0 Logs: gamma sonic
density neutron
Casing: 0.0 caliper electric
Case Type: verticality  dipmeter
Downhole Units:  Feet
other:
Comments:
DEPTH DEPTH ] DESCRIPTION | COMMENTS
(fty (m | ]
28.5 8.69 | | Overburden
47.0 14.34 | |
56.0 17.08 - sandstone (medium), hard . - Gravel
121.0 36.91 | mudstone, medium soft | Gravel

160.0 48.80 | sandy siltstone, hard i
200.0 61.00 - sandy siltstone, light gray, hard -



Downhole Cuttings Description Program Ver 1.00 Hole Id: T92R29 Page 1

Hole: T92R29 Project: TELKWA 92
Site: &4 Date Finished: 09/28/92 (Month/Day/Year)

Torrens Location:
lsd sect tup rg w Lithology by: Dan
Drill Contr: McAuley Drilling

Surveyed Location: Driller: MacBeth
N: 0.0 Geoph. Comp:
E: 0.0

EL:y | 0.0 ) Logs: gamma sonic

density neutron
Casing: 0.0 : caliper electric
Case Type: verticality dipmeter
Downhole Units: Feet

other:
Comments:

DEPTH DEPTH ] DESCRIPTION | COMMENTS
(fty (m | !
40.0 12,20 | till ]
55.0 16.78 | silty mudstone, light brown ]
58.0 17.69 - COAL, light gray -
58.5 17.84 [ mudstone |
59.0 18.00 | coAL |
60.5 18.45 - -
62.0 18.91 | coAL, Light gray i
96.5 29.43 | silty mudstone, medium soft [
99.5 30.35 - COAL - Carby

144.0 43.92 | silty mudstone, light gray, medium soft :

|
160.0 48.80 | silty mudstone, light gray, hard



Pownhole Cuttings Description Program Ver 1.00

Hole: T92R30 Project: TELKWA 92
Site: Date Finished: 09/28/92

Torrens Location:

lsd sect twp rg W Lithology by:

brill Contr:

Surveyed Location: briller:

N: 0.0 Geoph. Comp:
E: 0.0

EL: 0.0 Logs:

Casing: 0.0
Case Type:
Downhole Units: Feet

Comments:

DEPTH DEPTH | DESCRIPTION

{Month/Day/Year)

Pan

McAuley Drilling

MacBeth
gamma sonic
density neutron
caliper electric
verticality dipmeter
other:

(fty (m |

22.0 6.71 ] till, gray

40,0 12.20 | silty mxistone, light gray, medium soft
47.0 14.34 - sandy siltstone, gray, hard

50.0 15.25 | silty mudstone, greenish gray

55.0 16.78 | sandy siltstone

56.0 17.08 - COAL

60.0 18.30 | silty mudstone, light gray

26.0 29.28 | sandy siltstone, hard

103.0 31.42 - silty mudstone

]
]
|
I
[
[
| coaL
| sandy siltstone, light gray
- sandy siltstone, gray
| coaL
187.0 57.04 | silty mudstone, Light gray
|
|
|
|
|
I
I
|

190.5 58.10 - COAL

203.0 61.92 | silty mudstone

215.5 65.73 | COAL, hard

217.5 66.34 - mudstone

225.0 68.63 | COAL

227.5 69.39 | silty mudstone, light gray
230.5 70.30 - COAL

236.0 71.98 | silty mudstone

240.0 73.20 | silty mudstone

249.0 75.94 - COAL

250.0 76.25 | mudstone, tight gray.
260.0 79.30 | COAL, hard

400.0 122.00

Hole 1d: T92R30

Page 1

| COMMENTS

Greenish/grey
Carby shale and coal traces
3.57 coal

"2.07 coal

—r— f o ] em s | e omm—— | ——

- 3.57 coal

f

| 2.5 coal

- Siltstone/mudstone

| 5.5 coal

|

- 3.04 coal

| carby shale and coal traces

- 1.0 coal

- Interbedded brown/green sandstone/sltstn



bownhole Cuttings Description Program Ver 1.00

Hole: T92R33 Project: TELKWA 92
Site: 107 bate Finished: 09/30/92

Torrens Location: .
lsd sect thp rg W Lithology by:

prill Contr:

Surveyed Location: Driller:

N: 0.0 Geoph. Comp:
E: ¢.0

EL: 0.0 Logs:

Casing: 0.0
Case Type:
Downhole Units:  Feet

Comments:

DEPTH DEPTH | DESCRIPTION
(fty  (my |

315 9.61 | till

33.5 10.22 | COAL

37.5 11.46 - silty mudstone

39.5 12.05 | COAL

54.0 16.47 | mudstone

58.0 17.69 - mudstone

68.0 20.74 | COAL, hard

140.0 42.70 | silty mxistone, light gray
320.0 97.60 - sandy siltstone, brown

Hole 1d: T92R33

(Month/Day/Year)

Dan

MeAuley Drilling

MacBeth
gamma sanic
density neutron
_caliper electric

verticality dipmeter

other:

| COMMENTS

| 2¢ coal

| 2¢ coal

- Mudstone with coal throughout

| 107 coal
[

Page 1

- Some fractured fine grained to madium



Dounhole Cuttings Description Program Ver 1.00

T92R35
110

Hole:
Site:

Project: TELKWA 92
Date Finished: 10/0%1/92 (Month/Day/Year)

Torrens Location:

Lsd sect twp rg W Lithology by: Dan
Drill Contr: McAuley Drilling

Surveyed Location: Driller: MacBeth

N: 0.0 Geoph. Comp:

E: 0.0

EL: 0.0 Logs: gamma sonic

density neutron
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
Downhole Units:  Feet
other:

Comments:

DEPTH DEPTH | DESCRIPTION

(fty  (m) |

37.0 11.29 | till, gray

195.0 59.48 | silty mudstone, medium soft

235.0 77.77 - sandy siltstone, light gray, hard

287.0 B7.54 | silty mudstone, light gray, medium soft

288.0 B7.84 | COAL

316.0 96.38 - silty mudstone, soft

319.0 97.30 | coAL

325.5 99.28 | silty mudstone, light gray

327.5 99.89 - COAL

328.0 100.04 | mudstone

357.0 102.79 | COAL :

340.0 103.70 - silty mudstone, Light gray, medium soft

367.0 111.94 | silty mudstone, Light gray, medium soft

368.0 112.24 | CcoAL )

370.0 112.85 - silty muxdstone, [ight gray

374.0 114.07 | COAL

376.0 114.68 | silty mudstone, Light gray

379.0 115.60 - mudstone

380.0 115.90 | £OAL

392.0 119.56 | silty mudstone, dark gray, medium soft

414.0 126.27 - mudstone, light gray, medium soft

423.0 129.02 | , brown

424.0 129.32 | coAL

426.0 129.93 - mudstone

430.0 131.15 | mudstone, Light gray

500.0 152.50 | silt, brown, hard

Hole Id: T92R35

l

—_———— f e o d e et | mmie mmem e ] ot ] s omam

[
[

Page 1

COMMENTS

carby shale

Carby trace of coal

Carby/shaleshent/coal traces throughout
Coal and carby shale traces

Medium grained



pownhole Cuttings Description Program Ver 1.00

Hole: T92R39
Site: 114

Project: TELKWA 92
Date Finished: 10/01/92 (Month/Day/Year)

Torrens Location:

Hole 1d: T92R39 Page 1

| COMMENTS

Lsd sect tup rg W Lithology by: Dan
Drill Contr: McAuley Drilling
Surveyed Location: Driller: Mac8eth
N: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs: gamma sonic
density neutron
Casing: 0.0 cal iper electric
Case Type: verticality  dipweter
bownhole Units:  Feet
other:
Comments:
DEPTH DEPTH | DESCRIPTION
(fty  (my |
7.5 2.29 | till
14.0 4.27 | COAL, soft
21.0  6.41 - siltstone
36.0 10.98 | COAL, medium soft
52.0 15.86 | siltstone, medium soft
66.0 20.13 - mudstone
69.0 21.05 | siltstone, green, hard
7.0 21.66 | coAL
73.0 22.27 - siltstone
88.0 26.84 | sandstone (medium), light brown
89.0 27.15 | COAL
115.0 35,08 - siltstone, Light brown, hard

62.53 | siltstone, brouwn -

Gravelly

Some shale @ 34.5 - 36
Carby, coal chips 60 - 63

Carby shale

Carby shale

Interbedded br/gr sandstone and siltstone



Downhole Cuttings Description Program Ver 1.00 Hole 1d: T92R40 Page 1

Hole: T92R40 Project: TELKWA 92
Site: bate Finished: 10/01/92 (Month/Day/Year)

Torrens Location:
Lsd sect twp rg o Lithology by: Dan
ot Drill Contr: McAuley Drilling

Surveyed Location: priller: MacBeth
M: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Legs: gamma scnic
: density nsutron
Casing: 0.0 caliper electric
Case Type: verticality dipmeter
Downhole Units:  Feet
other:
Comments:
DEPTH DEPTH [ DESCRIPTION | COMMENTS
(fty  (m) | I
42.0 12.81 | till |
74.0 22.57 | sandstone (medium) |
76.5 23.33 - - Bentic shale coal stringers
80.0 24.40 | | Bentic shale
82.0 25.01 | mudstone, green |
89.0 27.15 - - Bentic shale coal stringers
96.0 29.28 | COAL |
96,4 29.40 | , broun | shale
100.5 30.65 - COAL -
102.0 31.11 | mudstone, gray |
106.0 32.33 | COAL } Carby shaly
107.0 32.64 - mudstone, brown -
108.0 32.94 | COAL | carby
111.0 33.85 | mudstone, gray |
130.0 39.65 - sandstone (fine), brown - Whitish
136.0 41.48 | mudstone, dark gray ]
150.0 45.75 | sandstone (medium), brown | brown/uhite
156.0 47.58 - mudstone, dark gray -
158.0 48.1% | COAL | Carby
160.0 48.80 | mudstone, green | Carby bent
161.5 49.26 - COAL -
164.0 50.02 | | Bentic shale coal tr
169.0 51.55 | siltstone | Bentic
179.0 54.60 - mudstone, dark gray - Bentic
200.0 61.00 | sandstone (fine) | with mudstone

220.0 67.10 | sandstone (medium), hard |



Downhole Cuttings Description Program Ver 1.00

Kole: T®2R43 Project: TELKWA 92

Site: 95

Torrens Location:
lsd sect twp rg W

Surveyed Location:

N: 0.0 Geoph. Comp:
E: 0.0
EL: 0.0 Logs:

Casing: 0.0
Case Type:

bownhole Units:  Feet
Comments:
DEPTH DEPTH | DESCRIPTION

Ty my |

22.0 6.71 | gravel

8B.0 26.84 - silty mudstone
Q0.0 27.45 | mudstone

98.5 30.04 | silty mudstone

I

I
100.0 30.50 - COAL

!

!

139.5 42.55 | siltstone
159.6 48.68 | COAL

167.0 50.94 - siltstone
170.5 52.00 |

180.0 54.90 | mudstone, gray
185.0 56.43 - sandstone (medium}
188.0 57.34 | silty mudstone
192.0 58.56 |

205.0 61.92 - siltstone
208.0 63.44 |

214.0 65.27 | siltstone
226.5 69.08 - , brown

230.0 70.15 | sandstone {fine)
262.0 79.91 | sandstone (fine)
280.0 85.40 - sandstone {medium}, dark gray

Date Finished: 10/06/92 (Hoﬁth/Day}Year)

Lithology by: Dan
oritt Contr: McAuley Drilling
priller: HacBeth

gamma
density
caliper
verticality

other:

Hole Id: T92R43

sonic
neutron
electric
dipmeter

| COMMENTS

Carby

Coal traces & 112 & 128
6" shale @ 142

Carby shale and coal traces
Shaley coal
Bentonite & carby

Some siltstone

|

[

i

I

I

I

| Carby shale coal traces bent
I

I

I

I

I

I

I

- Mudstone stringers

Page 1
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TELKWA - PIT #7
Drili-hole Seam Intersections
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iSeamn 2a 2pig 2b jbrdn  Z-upr dbrdn  ibrdn  3dwr  fbedn 3wpr  ibedn H ibedn SR ibrdn  ibedn  GlwrA  jbedn GwrB dbedn Gmdl Jbedn GuprA  ibrdn GuprB  ibrdn  GuprC

() ) (o) (m) (m) (m) (m) {m) (m) (m) (o) o) (m) (m) () (m) () (m) () [{(5)] m) Lm) (m) {m) {m) (m) (m)

Drilthole ;

T92D-12 N/C

T92D-22 071 114 1.27 a1 19,76 1,00 1.82 177 - — 042 0.44 235 2462 230 - = 1.54

T8OR-504 1.98 - 161 359 10.62 0.52 L17 1.35 522 1.82 274 214 412 9,00 0.94 0.76 207 2.52 099 0.61 0.3% 4 - -

T89D-930 j ) e 1.58 330 646 0.58 1.05 115 217 119 243 L.36

TED604 181 —— 1.57 338 8.69 0.42 0.76 112 465 192 502 .85 381 10.68 062 0.70 1.56 244 1.96 — - 171

T92R-29 0.57 - 0.43 100 1041 0.55 028 1.20

T89D-931 175 —_ 1.85 340 10.96 0.58 1.03 1.53 8.52 1.75 874 0.30 0.00 229 0.71 230 — - 074

T82D-218 1.7 - 174 3.5 9.82 0.58 0.76 139 537 174 - 274 0.50 1.21 243

TB9R-006 171 e 153 324 209 713 9.60 0.53 0.68 136 5.09 175 —_— 182 0.54 123 2,63 064 0,70 0.62 0.15 0,14 0,29 0.45 1.55

T84D-442 o147 — 102 249

T92D-20 1.3 - 199 3.52 953 0.52 073 1.03 642 278 - 6,43 025 1,02 343 0.74 1.55 0.68 Q.00 0.99 0.90 111

TBIR-905 1.94 — 197 N 110 11.18 1236 0.27 0.46 0.96 6.66 219 — 155 0.64 136 3,00 0.52 1.55 155 075 018 0,57 0.38 1.64

TB5D-504 219 023 150 39z 10,56 072 123 097 6.18 210 — 1.60 0.82 070 4.30 1.32 1.20 291 173 022 046 039 155

T8oD-929 2.39 2075 152 466 10.86 133 0.27 098 6.04 216 - L1 0.83 027 315

TEYD-528 1.88 - Ln 3.60 11.68 0.84 043 1.69 108 3.00 - 188 104 1,09 336 067 0.99 3,69 on 0.24 0.57 0.55 172

TB9D-507 232 232 114 3.58 11.14 118 0.16 0.99 527 2.13 — 231 0.82 0.40 an 071 118

T32D-216 228 0.24 144 395 131 210 102 106 0.30 050 542 184 - 2,10 0.49 033 10 0.59 i.14

T9IR-27 216 —_ 158 375 1.83 814 10.40 LID 0.69 108 521 214

TBED-603 207 - 1,68 375

T82D-217  iNfC

TB4D-443  :H1 seams

TE4D-444 31 seams

T85D-503 ;#1 Seams .

T8SR-901 ¥l scams

TESR-502 i1 seams

T8YR-903  :Hlscams

T89D-926 N/C

T89D-927 1 seams

T92R-28 N/C

Averages: 1,78 054 151 344 1.58 889 1027 074 075 122 66 202 340 L78 397 425 063 073 283 123 144 188 057 06 058 0.53  1ds

where: N/C= No Coal

* = possibly structurally thickened; not considered in averages
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