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BP Canada BP,

BP Exploration Canada Limited
333 Fifth Avenue S.W. Caigary Alberta T2P 3B6 & Telephone (403) 237- 1234

December 18, 1979

‘Mr. P. Hagen

Office of the Administrator (Coal)
Ministry of Energy, Mines §
Petroleum Resources

Parliament Bulldings

Victoria, British Columbia

V8V 1X4

.....................................

" VICTORIA, B.C.

Dear Mr. Hagen:

Re: B.C. Coal Licences #3089 to 3129 incl.,
3014 to 3023 incl., 3025, 3026, 30Z8§,
3033, 3038, 3554 to 3557 incl.,
and 355G,

Please find enclosed:

1) A report on the BP Canada 1979 Sukunka Exploration
~ Programme.

2} Appendices to the above report:

- Appendix A, 'Notice of Work on a Coal Licence'
forms (with accompanying plansj).

- Appendix B, Reclamation Report.

- Appendix C, 'Application to Extend Term of
Licence' form.

- Appen&ix D, Geologist Logs.
- Appendix E, Field and Trench Descriptions.
- Appendix F, Geophyﬁﬁﬂa

Logs- :
| EOLOGICA ANC
- Appendix G, Maps, PlanA RE§ PEEM ﬁtﬂ%%oﬁPOR'}[l
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A BP Canada

Mr. P. Hagen
December 18, 1979

Page 2

3) ‘'Application to Extend Term of Licence' form detalling
total 1979 exploration expenditure on the Sukunka
licences; and, individual applications for each of

the six coal licence groups.

Teck Corporation will be making application, in the
interest of BP Canada, for the Bullmoose Licences 3022,

3023, 3033, and 3038.

in connection with the above
Exploration cheque #8827 for
you by our Land Department.

The annual rental dues

applications and report, BP
$82,880, has been mailed to

Sincerely,

oM, /{L,J/

D. J. W. Mitchell
Project Geologist

DIWM/im
- Encl.



BP EXPLORATION CANADA LIMITED

COAL DIVISION -

B.C. GOVERNMENT REPORT ON THE
1979 SUKUNKA EXPLORATION PROGRAM

Coal Licence Numbers  3014-3023, 3025, 3026, 3028,
, 3033, 3038, 3089-3129, 3554
-3557, 3559,

NTS Map Sheet 93 P3, 4, §
Lat. 55° 11" Long. 121° 31"

December, 1979

D.J.W. Mitchell
Project Geologist
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INTRODUCTION

This report has been prepared‘for presentation to the British
Columbia Department of Energy, Mines and Petroleum Resources,
in accordance with the Coal Act Regulations. It describes
the exploration programme carried out between May and Auggst
19790n the BP Canada Sukunka Coal Property. The report
should be read in conjunction with the enclosed.'Application

to Extend Term of Licence' form (see Appendix C).

The work described in this report is encompassed by Part II,

Section 8, of the Coal Act Regulations, 'Acceptable Work'.

It should be noted that, similar to the 1978 programme,
drilling was, in the event, restricted to the BP designated
'*Phase I' mining area, and was therefore reduced from that
outlined in_the '‘Notice of Work on a Coal Licence', dated

7th March 1979 (see Appendix A}.

Evaluation of 1979 exploration data is not complete at this
time, therefore outstanding plans and cross-sections will

be forwarded at a later date.

OBJECTIVES

The following objectives were established for the 1979
Exploration Programme:

(i) To provide additional structural, lithological
and quality information on the Chamberlain Seams

in the Phase I area.



(ii) To provide a complete geological map of the Phase
I Area by carrying out extensive surface mapping.

(iii) To provide additional detailed structural, litho-
logical and quality data, by outcrop trenching of
seam exposures encountered during surface mapping.

The Phase I area referred to in the above objectives relates
to an area adjoining the No. 1 and Sukunka Main Mines, where

BP will mine 1 Mt of clean coal during initial development.

LOCATION ,ACCESS AND TCOPOGRAPHY

The Sukunka/Builmoose propefty occupies an area of some 165
km2 and 1s located approximétely 60 km south of the town of
Chetwynd in northeastern British Columbia. Figure 1 and
Map #1 (Appeﬂdix A} show the location of the property, its
felationship to other proposed.coal developments and the

existing infrastructure of the region.

Access to the property 1s from Chetwynd via the gravelled
Sukunka Valley Road, maiﬁtained Provincially for the first
23 km and by B.C. Forestry for the remaining 37 km. Alter-
nate access to the southern part of the property (Bullmoose
area) 1is via the Sukunka Valley, Gwillim Lake and Bullmoose
Valley Roads, a distance of 95 km from Chetwynd. Within
the property there are. approximately 320 km of exploration
roads, the majority of which have been restored. Figure 2

illustrates the major geographic features of the area.
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SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE |
(50:30:20)-interbedded, fining-upward cycles of
argillaceous, medium grey sandstone and siltstone
and dark grey silty, mudstone. Abundant scouring,
minor load casts. Beds of small-scale low-angle
cross-laminated clean sandstone, up to 0.30 m
thick. Abundant very small dark worm burrows in

muddy phases, occasional larger sand-filled burrowyg.

Common Tusty joints at 07 to 307 CA; calcite

(70 to 80 CA) at 82.53, sllckensides and calcite
(45 to 70° cA) from 83.45 to 83.61, and at 84.21
(85° CA). Unit strongly calcareous- throughout.
Abrupt.

MUDSTONE/SILTSTONE/SANDSTONE-very fine-grained
(70:25:5)-interbedded dark grey siltstone and
silty mudstone with occasional wisps and laminae
of medium grey, argillaceous sandstone. Common
fining-upward cycles from thin sandstone to mud-
stone scoured at top.
Abundant very small dark worm burrows; some slump-
ing notably at top and base of unit. Core badly
ground at top. Probable core loss. Slickensides
and calcite: 85.45 to 85.47: 75 to- 850 CA
86.48: 780 CA
Strongly calcareous throughout. Gradational.

MUDSTONE/SILTSTONE (95:5 at top grading to 100:0
at base)-dark grey silty mudstone with lenticles,
medium to dark grey, argillaceous slltstone, and
rare sandy laminae. Abundant pyritised worm
burrows in basal 0.32 m. Scattered chert granules
{well-rounded), marker in basal 0.08 m. Silty phasg
calcareous; otherwlise non-calcareous. Abrupt.

S

TOP OF "B UPPER" SEAM

29)

06)

COAL-dull lustrous. with occasional thin bright
bands. ‘Strong smell of H2S. Stick.

CORE LOST: COAL" Position assumed.

MUDSTONE-black, slightly silty, occasilional thin
bright coal streaks, occasional dulllustrous slickj
en51ded surfaces A Fragmented

CORE LOST MUDSTONE carbonaceoué, position assumed
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The Sukunka property comprises 61 coal licences. Table 1
illustrates their ownership and Figure 3 illustrates their

distribution.

Table 1 - BP Canada Sukunka/Bullmoose Licences

Licence Number

3089-3129 Former Sukunka property belonging to Brameda/
(41 licences) Brascan. Now owned BP 87%%, Brascan 12k%.

3554-3557, Former Chamberlain property belonging to
3559 Teck Corp. Now owned BP 100%.

(5 licences)

3014-3023 Former Bullmoose property belonging to Teck
2025-3026 Corp. Now owned BP 100%, but with Teck

retaining rights to:
3028-3033 a) Gates series of coals from the surface
3038 down to 152.4 m (500 feet) in licences
' 3017-3023, 3028-3033, 3038, and

b} Bird Seam in licences 3022 SE, 3023,
" 3028 and 3033.

(15 licences)

The 1979 Sukunka Exploration Program concentrated mainly on
the Sukunka licences, with field mapping and drilling within

the Phase I area (see Figure 3}.

The Sukunka area is mountainous with deeply cut valleys and
elevations mainly between 760 m and 2000 m above level.

Densé.coniferous forest covers most areas-below 1350 m.

The area experiences a wide temperature range between the
warmest and the coldest months, with peak precipitation
in summer. In general; the summers are short but fairly

warm considering the latitude, and the winters are long

and cold.
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SCALE 1:125,000

LICENCE NUMBER

SUKUNKA ~ 3089 -3129 {41 LICENCES) . BP 871/2% BRASCAN 121/2%

BULLMOQOSE - 3554-3557, 3559 {5 LICENSES) FORMER CHAMBERLAIN PROPERTY - BP 100“/o*

3014 - 3023 "|

- . . »*
3025- 3024 FORMER BULLMOOSE PROPERTY BP 100%
3028 - 3033
; . ' 3038 . *
.\ - EXCLUDING THE GATES SERIES OF COALS FROM
(15 LICENCES!} SUREACE DOWN TO 152.4m{500') IN ALL BUT

LICENCES 301473016,3025 AND 3026 AND EX-

CLUDING THE GATYES SERIES OF COAL AND BIRD
SEAM IN LICENCES 3022 5. 3023, 3033 & 3033,

PHASE I PROJECT AREA
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The total annual precipitation is in the range of 0.68 m,
being split almost evenly between rain and snow. The

average winter snowfall is about 2.54 m.

BASE PLANS AND SURVEYING

Metric topographic maps, 1:5000 scale with a 5 m contour
interval, constructed by Burnett Resource Surveys from their
1977 aérial survey, provided the base for work record

(see appendix H1-HZ of the Sukunka 1977 Report for copies

of the 16 sheets covering the Sukunka/Bullmoose Property).

The 1979 drill holes and trénches were positioned by.BP
Canada staff, with locating and levelling being carried out
by a team of 2/3 surveyors from C.N. Stabies Associates of
Dawson Creek; The U.T.M. coordinates and elevations in
metres of the twelve 1979 boreholes ,and trenches #53 and
#54;arelrec6rded overleaf. The locations of all 1979
boreholes, trenches and field observation points are plotted

on the map sheets in Appendices A and G.

ROAD CONSTRUCTION - RECLAMATION (See Appendix B)

Prior to the construction of drill sites and access roads,

- BP Canada personnel sited all locations and alignments by
helicopter and ground traverse. Approxlmately 0.62 km of

new exploration access road was constructed and an additional
13.7 km of existing road recopened. The slashing and construc-
tion of roads and drill sites, which was contracted out in
accordance with the B.C. Government document 'Guideline for
Coal and Mineral Exploration', was moniteréd by the BP Environ-

mental Group. .



C.N, STABLES, P. Eng., B.CLS., ALS.

1136 - 102 AVE., Sulte 114

C.N. Stables

B.C. Land Survevors

DAWSON CREEK, B.C. V1G 2G7

TELEFHONE 782-5B6B

B. P. Cznades Exploration Ltd.

Cozl Division
335 Tighth Avenue,
Celgary, 4lberts

Dear Ear

Re:

The ifollowing is
co-ordinztes.
POINT

N
E.P. 2-1 £121704.
3.P. £-2 612152¢°.
BE.P. R 6121533,
B.P. 69  6118910.
B.P. 6%-4 £118931.
_B.P. 70 6119262.

B.P. 71 6119514,
B.P..72 6117087.
B:P. 73-A 6117370.
B.P. 74 6118097.
B.P..75 6117982.
B 76 6117555,
B. 6117186.

P. 77

5

4
5
1

3
6
L
3
3
6
7
4
6
B

LW

. Ancdy Bowler

Qur File:

September 6, 1979

Sukunke Cozl Property, Bere Holes end Trenches

503¢

list eof the bere hole co-ordinzies &nd trench

U.T.¥%. CO-ODINATES (merres)

E
586528.8

587130.9
586723.
591643,
591655.
759088&.
581555.
589955.
591050.
592243,
552063,
591443,
590725,

—

[SUIR Y- R N RV N T - - I NN o BN - B W

1249,

ELEVATION (metres)

902.
1070.

gz2l.
1624,
1625.
1551,
1605.
1187.
1204.
1273.
1252.
1229,

&
g

~.!

VN A T R IR I C R I e

}

<

COMMENTS

Verticzl Datum:
Cristo; Elev. 1477.64
From Underhill &
Underhill Comntrol
(Assumed to be

Relative)



POINT U.T.M. CO-ORDINATES {(metres)

North East

fre;ch .53 6121148.1 587449,7

6121175.4 587509.3

Tremch : £4 6121148.7  587490.3
6121160.5  587545.4 -

I hope this meets with your approval.

CNS:hn

ELEVATION (metres)

1138.0
1138.&

1145.5
1148.4

Yours truly,

SLEbl&SH§ Lssociztes

AT

zbles, BCLS



Light reclamation, which consisted of scarifying of trenches
#53 and #54, roads and drillsites, seeding and construction

of erosion bars,was contracted to North Star Fabricating Ltd.
of Fort St. John. Equipment used consisted of a JD 350 'Cat'.
Heavy plant hire, used for road construction, heavy reclamation
and rig moving, was contracted to Tor Tor Trucking, also of
Fort St. John. The heavy reclamation, pulling in or berms,
filling of drill sumps, and restoration of roads to their
~original grade, was carried out by a D7 'Cat' and JD 550
backhoe/bulldozer. Additional equipment was supplied by

Sukunka Mines Ltd.

Work activities commenced at the end of May. The utilisation

of heavy plant and contractors is displayed in Table 11I.

"DRILLING (See Appendix A)

Twelve boreholes totalling approximately 2788 m of drilling

were completed during the 1979 programme. This programme

was reduced by 8 holes from the disclosure 'Notice of Work
on a Coal Licence' submitted March 7, 1979, prior to the

exploration programme.

Seven holes were drilled by Hi-Rate Drilling Company Ltd.,
using a Sanderson Cyclone drill. " This rig was capable of
operating in the air percussive or mud rotary mode using

air hammer, button or rock bits. The maximum depth:.attained

- was 490 m in BP70.

- 10 -
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TABLE T

1979

HEAVY EQUIPMENT & CONTRACTOR TIMETABLE

EQUIFMENT
(CONTRACTOR)

15
1

MAY

20
1

23
1

30 5
1

JUNE ] LY
10 15 20 25 i 1o BN 1 10 15 0 25

AUGUST

20 25 30 5 0

] | H

SEPTEMBER

i5 20
4 1

25

DoC
[TOR TOR)

I 1 I ] 1 1 1 L |

JD 450/ BACKHOE
{TOR TOR)

D7G /RIPPER
[TOR TOR]

| D7G 7 WINCH

{TOR TOR)

10 550/ BACKHOE
{ TOR TCR}

950 LOADER
[Ed Haybar)

YRy LRI e}

GRAVEL TRUCKS
[EHE TANDEM)
{MAC TANDEM)

WHITE LOWBOY
| TCR TORY

et

SERVICE YRUCK
| TOR TOR)

T LR R Pk sl ML

CHAIN SAW RENTAL
{ NORTH $TAR)
{ TOR TQR)

LABOUR
{ TOR T0R)

SLASHERS
{NORTH $TAR]
{ TOR TOR)

1979 RECLAMATION
| NORTH STAR )

HIRATE DRILLING

TONTO DRILLING




The percussive downhole hammer method of drilling achieved,
as per specification, the greatest efficiencies. High
water makes and hole sidewall caving restricted 1ts use

however, necessitating changeover to rotary rock bitting.

The remaining five holes were drilled by Tonto Drilling

Ltd. using a unitized Longyear 38 rig.

Drilling and downhole problems lead to full redrills of BP69S
and BP73, and a wedge diversion in BP72, termed BP&EOA, 73A
and 72A (see appendix D for full details). On completion,
| boreholes were, by policy, grouted from the bottom of hole
to above the Upper Chamberlain Seam, using standard Portland

cement. _
4

GEOPHYSICAL LOGGING (See ARppendix F)

Geophysical logging and verticality surveys were contracted
to BPB Instruments (Canada) Ltd. All twelve boreholes were
geophysically logged. Table III records the sulte of logs
run in each hole (log prints can be found in Appendix F).
Dipmeter logs are presently being processed by the BPR

: Instruments'computer in Leicestershire, England; all other

logs were 1interpreted by BP Canada in-house.

CORE HANDLING (See Appendix D)

All core, of the HQ size, was placed into 3 x .75 m core
boxes, and measured on site. For consistency, core was
generally logged by two geologists only, one reccrding the
Sukunka Member and above, the other, Moosebar and Gething

Formations.

- 172 -



TABLE III - SUKUNKA 1979 EXPLORATION PROGRAM: UTILIZATION OF GEOPHYSICAL LOGGING

Gamma = . LSD ' BRD Neutron Dipmeter Directional

Borehole General Detail General Detail Detail Caliper General Survey survey
& = - A B C. N

BPE-1 X X X _ X X X X X
BPE-2 X X X X X X X X
BP:LR

(cleanout) X X X X X X X
BP69A X X X X X X X X X
BP-70 X X X X X X X X X
BP-71 X X X X X X X X X
BP-72 X X X X X X X
BP-73A X X X X X X X X X
BP-74 X X X X X X X
BP-75 X X X X X X X X X
"BP-76 X X X X X X X
BP-77 X X X




All measuring was carried out in a weatherproofed fluores-

cently 1lit core shed.

Prior to programme commencement, it was decided that only coal
recoveries in excess of 890% would yield a valid and acceptable
analysis. Coal recoveries in the event were poor, ranging

from 1% to 85%, seams were not sampled therefore.

Chip samples were retained and logged from rotary drill holes,
at 5 m intervals in the Moosebar Formation and above, and at’

Z m intervals in the Gething Formation.

In addition, AX core from Winky drill holes W12, 15, 16, and 17,
drilled by Teck Corporation in 1974 and 1976, was re-logged

(now designated BP-W12, etc.).

FIELD MAPPING (See Appendices E § G)

Priﬁary_duties were directed toward the drill rigs, however
one, occasionally two, field parties mapped intermittently
according to avéilability of personnel. Data Qas recorded

on 1:5000 map cards, Work concentrated on the Gates Forma-
tion, and its contact with the Sukunka and Hullcross, on the
Bullmoose Highway Plateau area. In addition, several days
were spent in further interpretation of the Master 'A' area,
on the north slope to Skeeter Creek. 354 field stations were

recorded.

Eight hand trenches and three mechanized trenches were dug

during the programme. Hand trenches #1 to #3 exposed the

Chamberlain Seams in the region of Master 'A', and #4 to #8
the Gates coals.

- 14 -



Mechanized trench #53 in the Lower Chamberlain Seam, and
#54 in the Upper Chamberlain-Seam,sxp05ed the roof and
floor to determine the degree of structural disturbance

at the projected exit location of the run-of-mine downhill
conveyor; processing of this information 1s incomplete at
this time, and will follow with Appendix G. Trench #55,

a clearing of broken weathered material to expoée a poten-
tially faulted outcrop adjacent to the Noi 1 Mine Road,

revealed a small two metre displacement.

SERVICING OF PROGRAM

Sukunka Project personnel living on site for the full term
of the programme totalled 27. An additional nine persons

lived and/or worked on site intermittently.

Operations were based on the old Mine Camp situated in the
northwest of the property at the confluence of Skeeter Creek
and Sukunka River. Additional office trailers were rented
from Territorial Leasing; catering services were contracted

to Cal Van Canus.

BP Canada fransportation consisted of three four-wheel
.drive 3/4 ton, one two wheel drive 3/4 ton truck, and a Jet
Ranger 206B helicopter, supplied by Maple Leaf Helicopters Ltd.

of Chetwynd, stationed on site.

- 15 -
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GEOLOGICAL EVALUATION (See Appendix G)

Evaluation of 1979 exploration data is not complete at this
time. Appendix G, including revised field maps, seam isopachs,
structure plans and cross-sections, will therefore be forwarded

for inclusion with this report in the near future.

FINANCIAL STATEMENT

The utilization of contractors and expenditures incurred during
the 1979 Sukunka Exploration Program are detailed in Appendix

C, the "Application to Extend Term of Licence'.

D.J.W. Mitchell
December 18, 1979

_16_
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COAL EXPLORATION FORM 7-8

DEPARTMENT OF MINES AND PETROLEUM RESOURCES S
MINERAL RESOURCES BRANCH

THE GOVERMMENT OF

memomaortnoneisas -, - INSPECTION AND ENGINEERING DIVISION

“* 'NOTICE OF WORK ON A COAL LICENCE

Pursuant to section 7 of the Cosl Mines Regulation Act this notice is to be completed by all companies or
individuals carrying cut exploration work prior to commencement of work, and within one month of cessation of
work and one copy s to be sent to each of the following: .
" Senior Reclamation inspector, Victoria . District Forester or Forast Ranger
District Inspector of Mines ' .Regional Fish and Wilditfe Office
. Regional Watar Rights Enginser ~ .

pERMIT NO, (=117

NAME OF PROPERTY: _ Sukunka

Conl Licence Numbers: ____5089-3128, 3014-3023 3026, 3033, 3038, 3554-3557, 3559
3025

LOCATION: Mining Division g Prince Geonrge, B.C NTS Map Sheet (e.., 82€/98) 93P /3 4 5

e 55 11 Lon,lll"_i]_ Locaiity nd Aumﬁnkunk&._a;cﬁiLimm_Clxﬂmd_lza
the Sukunka Valley Road to Mile 37.

OWNER: ~ Name _.BP Exploration Canada _  rres Minerscere no. 106491
Addrmﬂiﬂ__ms&m City ..Cﬁl.gﬂr_y__.____..._— Prov. cAlher ta

OPERATOR: Name as above Free Miner's Cart. No. as ahove
Company _ i Telephone No.,.(A_Oj_)_sz_‘ 1234 .
Addrass - Ciry y Prov,

ESTIMATED DURATION OF WORK: FromIid May/1979 o August 1978

ACTUAL DATE WORK COMPLETED: Day Month 18

APPROXIMATE NUMBER OF MEN EMPLOYED: 45
EXPLORATION WORK: Propnudﬂ _Compieted D (Utse metric measure — 1 metre = 3.3 feet.}

Linscutting (dirtence, width, method) nil
(Raquires approval of Forest Service, ‘Licence to Cut’ or “Free Use Permit’ may be withheid until Reclamation Permit approvel.) . .

Drilling — No. of Sitos 20 Totsl Area 1 0 0 0 0 square ;l-nwu
FARE: S ULV néw road . ) A
Road Construction — Total Length ] 7 - 700 re- on £T1Bues Approximate Width _4__TI t oD, . metres
. . _ 6 m cut
Undeiground Expioratlon nil . - {type)
Trenching — Numbar _2_0_ Tormt Long-:h.' Qo “ metres  Width . 1:, (000 - mewes
T . SORLERLE et Ll ot s s
Test Pitting — Number __'D_‘l_]__. Towml Disturbed Ares square metres

Work by Self E] OR Nsme of Contractor
{Owner is responsible for ensuring the Comractor complias with pertlnent regulstions, see section 8, Coal Mines Reguistion Act.) |

DATE FOREST SERVICE ADVISED BY OPERATOR: March 7/79
Nome and Title.of Forest Officis! Chief Forest Ranger, Lorne McQueen

Chetwynd, B.C.

AcIidrass

4 . P P
: ERRLS S n L0

oY e T

to disturb the suriace of the land in clesring, stipping, trenching.,.’ the Application for & Reclamation Permit on the reverse side is
also to be submitted. T

r.NOTE: Pursuant to section B, subssction 2{a} of the Coal Mines Reguistion Act, *...where the employment of mechanical equipment Is likely
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PRINT NAME Dr. J. X. S\'ﬁ:oberli.ack pare _March 7/79
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—_ % 3 COAL EXPLORATION FORM 7-8

_ * MINERAL RESOURCES BRANCH ”
THE GOVERKWENT OF
.usmummww - INSPECTION AND ENGINEERING DIVISION

APPLICATION FOR A RECLAMATION PERMIT ON A COAL LICENCE

Pursuant to section 8 of the Cosl Mines Regulation Act, this form is to be completed when enpivinu for a
Reciamation Permit, when renewing same, or.when reporting exploration work to be done, When reparting on work
* which has been done, see instructions at the bottom of the page. For recommended methods of reclamation and
environmental control, see booklet entitied, Guidelinas for Coal and Mineral Exploration, whnch is svailable at the
office of the District Inspector of Mines,

” ,
P
QE mﬁ*%c L DEPARTMENT 'OF MINES ,AND PETROLEUM RESOURCES

PERMIT NO. . C117

1. THIS 15:  An Initial Application D Renawal D Report of Proposed Exploration Work
2. PRESEN.T STATE OF LAND ON WHICH EXPLORATION WILL BE DONE IS: . - . WOOdland.

Canads Land Inventory {where possible)

Present Land Use {ranching, timber, etc.) Vac ant Crown Land : ) - surfaces.

Type of Vegeration _Coniferous Forest - scrub, alpine meadows.

AccmRoads(prmntuu,condklon)_..._.suku]lka Qall ey BQ@Q i: !!] Chethnd 10 Mlle 37
- logging .- good condition

Campsltes, ©id Workings (location, condition)

NOTE: Items shown sbove shouid be Indicated on the NTS maps which are raquired for the following saction.

3. PROPOSED SURFACE WORK: {Attsch 7 copies of 1:50,000 NTS map with fuli extent of exploration work noted — Cosl Titles

Referance Maps.) {Use ic measure — 1 Metre = feot.)
A0 W new road - 14,400 |
Rosds: Totallength 17700 M Te-0Openegd mewes Tow disturbog ares 106,200 ___ squere metres
. Test Pits:  Tot! No nil . Tomw! disturbed eres . square metres
. Trenches: Towi no. 20 (hand trenches WheTe vorm disturbed ares 100 . square metres

(incirde ground slope ot trench on NTS mmposs:.ble ~-otherwise backhoe)

Adits: _Total Na. n i 1 + Toral disturped sres - sguars metres
Drill Sites: Towl No, - 20 Toml disturbed area 10 ] 000 SQUATS MEetTes

) " Other: = ; Towml _dis;-urbed ares i squere metres .
. Total Disturbed Area {square metres): 130,700 squasre mstres
‘Total Disturbed Ares {hectares): - 13.7 : - " hectoros

{1 hectere = 10 DOD square metras)

&, EQUIPMENT TO BE USED (list size, capacity, snd number):

w__ 1 Rotary Rig - truck mounted . 1 D4 Cat with backhoe

w_. 2 wireline rigs - skid mounted |,
“w.__1 D7 and 1 D6 'Cat'’ 0 e e

5. GOVERNMENT CLEARANCES INITIATED AT REGIONAL/DISTRICT LEVEL:
Forestry . C . Fish and Wildlife Waeter Rights

Nameofoﬁicnal_mm% , Dave King' "~ 'John Dyke

-rme,_ﬂh_l,e_f__,Eo_msLL__an_g_r__' Habltat Protectlon " __Regional Engineer

B%o&oglst Prince George B.C.

. March 6/79
. - .oate. March .7/79
Tme__Manager of- ~-Exp101\%t10n/ company BP_Exploration Canada_ltimited

Lecation

Date Notified MarCh -6 / 79

7
T

—ny
. © SIGNATURE OF APPLITANT _ : _

FOR DEPARTMENT OoF MINES USE ONLY

end e o RES I AP ot P v 14 b L ——

Terms and Conditions other than Guidatines

at L AR T T TR L S meargae s T v—

Bonding Required (Permit is issued on recsipt of bonding.)
ST TeTNLWER L Qk WLAEL TE Dt

Approved by Advisory Commbit;la_a_:' L T ' - z . - Dote e e o

bl - ) . - wa v PRI

Dgtpoac e oo oo

.proveo’ by Sr. Raclamation inipéctor __

Dete of Minister's Approval Order-in-Council

Date Permit issued e - M L. — T P

~ 2 e . : -

P
NOTE: When geotechnical and rsclamation work have been compiatad for the'cslendar year, a Reclamatwn Hepon should be submlttad to »
‘the Senior Reclamation “Inspector in Vietorid,"For a semple of ‘the tormat-to-ba used 522 the_Appendix.-of the booklet entitled,
Guidelines for Coal and Mineral Ekploration. The Reclamation Report will describe all work done and the details of ‘the reciemation
which was schieved. Two 1:50,000 NTS maps are required for the Report. s, - » 4 bt
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DEPARTMENT -OF "MINES AND PETROLEUM RESOURCES

MINERAL RESOURCES BRANCH
INSPECTION AND ENGINEERING DIVISION

Tl GVESawinT OF
g SOl 0F 05K COLMIRL

NOTICE OF WORK ON A COAL LICENCE .

Pursusnt to Isection 7 of the Coasl Mines Regulstion Act this notice is to be completed by all companies or
individuals carrying out exploretion work prior to commencemant of work, and within one month of eessation of
work and one copy is 10 be sent to each of the fotipwing:

' District Forester or Forest Ranger

Regional Fish and Wiidiife Office

Senior Reclamation inspector, Victoria
District tnspector of Mines
Regions! Water Rights Engineer

PERMIT NO. 117

Sukunka
3014 - 3023, 3025, 3026, 3033, 3038, 3089 - 3129, 3554-3557.

1. ° NAME OF PROPERTY:

Cosl Licence Numbers:!

3559

2 LOCATION: Mining Division 9 Prince George NTS Map Sheet (e.5., 82E/08) 95 P/3, 4,5

.' e 55 ° Il 7 tong 121 ° 36 Locality and Acois _SUKUnka, access from Chetwynd via the
Sukunka Valley Road to Mile 37 | '

BP Exploration Canada ron wrimars Core No. 171877

3. OWNER: Name
Adoress 5595 = Sth Avenue S.W, - ciy __Calgary prov. —Alberta
as ‘above R -
4, OPERATOR: Name .. . Free Miner's Cert. No. as above -

Company . . - ‘ A T;aephgn. No. ( 403) 237-1234

' Agdreis . B " City Prov,
5. ESTIMATED DURATION OF WORK: From : 1w : :
&, ACTUAL DATE WORK COMPLETED: Day 14 Month September 1829

35 -

7. APPROXIMATE NUMBER OF MEN EMPLOYED:

o e Uy e

P - '."»-gxggonhmmn;v‘uoRm_;;umarnnoma-aﬂ-&ﬂmm&m AUsa metric measure — 1 metrs = 3.3 feer)
) R v- ¢ v S G o B s IR M T e e e R e B P e RN e

Linecutting.(distance; wigth, method) Nil
{Raguires approval ot Forest Service, “Licence 1o Cut’ of ‘Fres Lise Permit may be withhald until Reclemation Permit spproval.)

Dtilting = No. of Sites —— 12 - Totel Ares 6000 : o SGURTE METres
- Rosg Conszruction --J'J:Jui L:nuth .62 km new rmetres Approximate Wigth 4m T_Qp - “mmezres
13,7 km TE-open o Col 6IMCUE o e e
Undergvound Explomnﬁn Nll I i Sl ltype) -
N .- . e e e
Trenching — Numbaer 2. Towl La{lnth i 100 '(121 metres  wigth 10 (X2 o cei o2 meves
. Test Pining < Number Nil Touﬂ Dinurbed Aras ' squEre metres

AL A SIS N o

Work by:Self E < OR, Npme of Contracror. _
- (Owher s responsibie-1of ensurinputhe; Contractor cornpues with p-rtlnem rogum.ons, see sactlon 8, Coaf‘mdes-ﬁeyﬂnlan Acs)e 1o

TRLWSOICTE, ("\_ s Fiees

. DATE FOREST SERVICE ADVISED BY OPERATOR: March 7 and Sevtember 24 1979
Lorne McQueen - Forest Ranger

Neme and Title of Forest Official

Chetwynd B.C.
e e _Adc‘lragstl_i — e
WEE US| e o poless Gritm e
VLE LU ZHEEL e MCE SR AGRE

NOTE:® Pursuan‘r‘to sétficn: 8, supsectlon 2{n). of . the Coal Mines Regularron Acr 1...where the emplovmant of mechanlca] equipment is likely
Ay gisturk ‘thu surfage of.the, Ianq; r‘“:[esrlng, sTipping, tronchmg. tho App}luuo%’ dra Heelamat\mn \RErmABTGA Ithe erse sids is

—

= ,i:u;- T

P also to be :ubmi'rred. ) . - . - -
’. — LIt B e an e "‘—-—"'-,‘- e et D N [P -
N ) . . e o i - P TR R S Sy
LT SV RNITI "‘“—"—“.. —— ’ -
SIGNATURE OF APPLICANT'H 4L TITLE Progez:t-@eologxsbw '
PRINT -NAME _ A. R Bowler LA DATE _ Sen*remhar_ ?R/& e
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INTRODUCTION

The Sukunka Exﬁloration Program was designed to upgrade
stratigraphic and structural data as well as upgrading
analytical data.td a minor.extént. 1

A total of eighteen core and open holes were planned
initially with only tﬁelve.hoiég drilled at the end of the
program, the reason for this Being access and budget
considerations. The coring was done by a unitized Longyear
thirty-eight rig supplied by Tonto Drilling and the open
hole drilling was done by a Sanderson Cyclone drill supplied
by Hi-Rate Drilling Company Ltd.

The areas drilled on the Sukunka-Bullmoose'property
were on the northern flank of Bullmoose Mountain and on
the south side of Chamberlain Creek. =~ (See attached Reclamation
Plan.) | o . .

The heavy reclamation ie. recontouriﬁg, erosion
barring, bridge removal, etc., was accomplished concurrently
throughﬁut the program while all the seeding, fertilizing,

and scarifying was done in the first two weeks of September

1879.



LOCATION

The Sukunka-Bullmoose coal property is situated in the
Rock& Mountain foothills of northeastern British Columbia
and occupies an afea of approximately 165 kmz. The prdperty
is located approximately 60 km'south of the village of |
* Chetwynd. '(See figure 1.) l
The geographical coordinates which would describe
2 central point within the property are: | |
Latitude 55° 11', N
Longitude 121° 36', E
Access
Access to the property is via the Northeast Develop-
ment Road, which is a B.C. provincially maintained gravel
road (23km), and the Sukunka Forestry'road (32km). Alternate
access to the soutﬁern part of the property (Bullmoése Afea)
is via the Northeast Development and Bullmoose Valley Roads,
a distance of 95 km.

Biophysical Description

A description of the biophysical features of the re-
gion and Sukunka area can be found in a number of sources,
including BP (1877)(1979), E.L.U.C. (1977). Therefore,
conly a brief overview will be presented.

| The Sukunka area is mountainous with deeply cut
valleys, and réngeS'iﬁ elevation from 701 meters in the
Sukunka Valley to 2038 meters atop Bullmoose Mountain.
The major drainages of the area development are Skeeter

and Chamberlain Creeks, which flow west to meet the Sukunka

_'2:.'



@ - i &

Nory
’l A’b.r}a Ra '[
., fway,

o Sukunka/ Bulimoose
f\mchimcn!

Quintette

PRINCE
RUPERT

:
. .

Saxon @ i
+

Py Smoky River

PRINCE GEORGE '>' @ Gregg River : T EDMONTON

Ne ALBERTA

BRITISH

COLUMBIA O \
C .
\,
. FIGURE 1 ) /L ™,

LOCATION OF COKING COAL A \
PROPERTIES IN_ROCKY ., CALGARYS .

MOUNTAIN AREA v N, s

- Elk Riv"\.". o o

¢ Fording.\

» CITY/ TOWN line Creek@)  Vicary Cresk i

S ‘ v Balmer @ . S
EXISTING RAILWAY Kaiser { Hosmer®Y, AR
—t—t - \ ) ) Wheeler ‘\_\ CT
, - . . © . SageCreek® .,
—-— ' PROVINCIAL BOUNDARY ‘ VANCOUVE“. CANADA L
' Us A

L COAL PROPERTY

0 80 160 240 30 KM




River. Thrgé vegetatiﬁn zones are pfesent in the area:
 the Suboreal White Spruce- - Alpine Fir Zone; the Subalpine
Engelman Spruce - Alpine Fir Zone; and the Alpine Tundra
Zone. A diversity of wildlife is evident on the property,
including up to 46 species of mammals and 160 species of
birds. The climate of the région is Humid Continental,
short summér with a mean annual temﬁerature of 0° C and

a total annual précipitation of approximately 69 cm.



ENVIRONMENTAL PROTECTION PLANNING

The single most imporfant aspect of environmental
propection was in the planning stages - both office studies
and the planning undefféken concurrent with the implement- -
ation ofrconstruction. 0ffice studies undertaken included
studies of airphotos, topographic plaﬁs and soil association/
terrain plans (from the Resource Analysis Branch of the R.C.
_government). These studies gave a good indication of areas
suitablé for road construction in regard to relief, soil
type and sensitivity and vegetative cover. In addition
to the above, areas of natural range for mountain goat

Oreamnos americanu$ and mountaln caribou Rangifer tarandus

basically southern facing slopes above the tree line and

flat alpine regions, were regarded as areas where construction
would take-place only 1f no other suitable alternative

route could be located. . ’

After the ﬁork proposal was submitted, planning was
taken to the field where each proposed road was ground-
truthed to ensure that adverse construction conditions would
be avoided.

In all_stages of planning iiaison was maintained
with the Ministry of Energy, Mines and Petroleum Resources,

‘Minerals Resources Branch of the Government of British

Columbia up to and including the actual construciton.

Erosion Control Planning

During construction several steps were taken to ensure .

-5



i - . . . - -3

- that éxcessifé erosion would be controlled. lThis ihcluded
~ditching on the upslope side of roadways so that any near
surface ground water seepage.would not be allowed to collect;
and installation of culverts in suitable intervals so that
_water velocitiesJ&id ﬁ&f.become excessive., In most cases
the watef chénneled through the culverts was directed in
to the bush covered areas and/or areaé of low relief so that
any sediments carried byrthe water would be dropped when
_;he water velocity was reduced..

Aﬁother aspect of erosion control was the instruction
and close supervision of the machine operators so that
-éxcessive material side casting could be avoided where

possible.

Habitat Protection

Even though the exploration program was not extensive

-
-

over larger tracts of land, key areas of habitat sensitivity
were identified by the BP Environmental group so that

these areas could be avoided or protected. Two main areas
of concern, namely Chamerlain Creek and the south facing
subalpine slope above Chamberlain Creek wére identified

as sensitive areas. In the 1attef a proposed road to drill
site "G" was not constructed mainly due to the high cost

"0f construction but also with consideration given to the
suitability of this area as a naturalvrange for certain
uhgulate species-as mentioned earlier. In the former case

a crossing was proposed in an area upstream of productive
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'fish habitat, .specifically mountain white fish Prosopium

williamsoni and Dolly Varden char Salvelinus malmd, coupled

‘with the fact that a high volume of traffic would be using.
this crossing as . it was the main access route. A decision
was made to toné%fﬁcf é‘bridge, This bridge ensured that
continuous sedimentation would ngt disrupt any fish a&tifity

downstream from this area. See photo 1.

PHOTO 1



SURFACE DISTURBANCE

General '

The 1979 Sukunka Exploration program was generally
~confined to éxiéfiﬁg fféils and roadways.with a small portion
of new cénstruction (under lkilometer). The maximum size of
any given drill site would be no more.than 500 square meters
" which was normally constructed adjacent to or at the end of
any roadway.

in the process of clearing old roadways for traffic,
problems were encountered in the form of mud siides and
slumping particularly along the lower Chamberlain Creek
road where 1t runs adjacent to the south fork of Chamberlain
Creek. The overburden in this arez consisted of unconsolidated
glacial moraine material made up of rounded to angular
sands, gravels, and boulders in a matrix of clay. This ground
is particularly sensitive to sclifluction dLe to thé saturation
of the clays by meteoric and phreatic water, in addition to
the ground frost melting which was accelerated by exposing
the frozen ground to the air early in the spring. Even
though steps were taken to minimize the effect of this
slumping, by the use of wide ditches and water diversion
some :slides 4did reach the creek channel. See photos 2 § 3.
"After the initial slide took place the toe of the slide which
encroached upon the stream channel, seemed to "set-up"
or solidify caﬁsinglﬁéﬁfurther turbidity. Some extra
siltation and turbidity can be expected during subseduent

spring run-off periods.
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fhe drill lease sites were norﬁally constructed on high
or relatively dry ground wherever possible. In the case
of redrill locations the old site had to be used as it
was. Again, as in the case of roads, the drill leases were
ditched on the high side and sloped so that water would,ras
much as possible, not be allowed to collect on the pad.” In
- all cases the drilling fluids that were produced during the
drilling operation (such as muds, soaps, and other materials)
were contained to prevent contamination of water courses.
This inveolved ditching and sumping to allow the above mentioned
materials to.settle out or disperse before they could reach
water Ccourses. |
New roads constructed were placed in areas where the
least amount of disturbance would be creazted, normally along
ridges if possible. Swamps, creeks and large stands of timber
were avoided. When a creek had to be crossed during new’
construction it was culverted in 1its naturai channel so that
no large quantities of water would build up on the upstream

side.

-10-



'RECLAMATION

Site Preparation

The majority of the drill sites and roadways were

prepared in the‘fbllowiﬂg way: | |
- 1) -Culverts were either removed or incorporated into
the erosion-bar.

2) Erosion bars were established on slopes where
erosion could be foreseen, utilizing established water-

- ways whére possible. |

3) Sumps*, ditches, and deep ruts were backfilled.

4) Disturbed areas were re-sloped so that any surface.
meteoric water would be confined.to sheet wash rather than
going through further stages of rill and gully erosion.

5) Immediately prior to seeding the heavy equipment
had already.provided suitable microenvironments. _

6) The bridge was removed (See photogw12 & 133 and road
blocks were placed on the main access.

In some cases an attempt was made to restore disturbed
land to the original contours, specificaliy the following
drillsites and associated roads:

| BP 70 and R19 (See photos 4,5,6,7,8 & 9)

BP 71 and R20 (See photo 10)

BP 69 - 69A and R21 (See photo 1)
including a portion of RZS‘which was on a steep gradient.
After the recontouring no further work took place except fo?

seeding and fertilizing. (See TABLE A.)

* On drill leases only..

-11-



TABLE A

DISTURBANCE RECLAMATION PROCEDURE COMMENTS
- _
= ) I
o ! -
= ol A gl U
= B3 Ll o
8 |zl 5l c| =
5| 9| Bl 0| & g
V-0 =] O] @ ®
Q (o] Wl - | SN
| vl ] m| | =
R23 XX X
R19 X| X[ X
R21 b R
R20 XX X X
-Lower Chamberlain | % .| x| x| Road blocks set 2 main access.
Creek Road ' X X '
o . - Fertil@zer applied in the sub-alpine areas
ggggr Chezmberlain vl x!xlx approximately 2.14 km.
Skeeter Creek Roacd|. | X X X
Bulimoose Highway X X | Erosion barred to meintain road grade.
T53 XXX After reclamation trenches were
Tz 1y AX fk ) | reopened for further study.
South Chamberlain
CUTCTOpP STTLp XX X1 X
Gravel Pit 4 § B XX X
BP 69,694A,70,71 x| xx!t X
BP 74 STyl Txlyl
BP 72,73,75,76,77
EZ,R X

-317-
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PHOTO 6

PHOTO 7
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PHOTO 8

PHOTO 9
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PHOTO 12

PHOTO 13

_-17_



Seeding - o

Seeding took place on all road aﬁd driil siteg with
the exception of the Bullmoose "highway' and Trenches 53
and 54. The method 6f"seeding was by the use 5f a electric
motbr-dfiven broadcaster mounted on a 350 John Deere Tractor.
The seed mixture was as fdilows for forested areas:

. Boreal créeping red féscﬁe 40%

Climax Timothy : 20%
L : By Weight
Red Tops ‘ -15%
Alsike Clover 25%

Aapplied at a rate of approximately 44Kg/hectare. The seed
mixture for the sub-alpine areas was as follows:

~ Boreal Creeping redrfescue 25%

Meadow foxtail - 25%
Climax Timothy = - 20%

By Weilght .
Canada Bluegrass : 5% s
Cariton bromgrass : 10%

Alsike clover (inoculated) 15%
applied at a rate of approximately 55kg/hectare.
When the seeding took place the scarifier was -
contigually @ragged behind the machine allowing the seeds

to be covered to some extent.

Fertilizing

Fertilizing was ‘carried out only in selected areas;
the sub-alpine areas and certain coal outcrop Strip areas.

A complete fertilizer was used with equal portions of nitrogen,

~-18-



‘potassium and'phosphorus in a ratié of 16-16-16 (155./100].
“The application rate was_approximately 200 kg/hectare and’was
applied as a mixture with the seed. Even though the app{iéation
rate ‘'was somewhat under .the suggested for the alpine areas, it
must be remembered.thét along roadways thé'machineﬂmakes two
pésses, one on one side and the other on the return trip giving

‘an effective doubling of the application rate.

Slash Disposal

As the roadways used had merely to be re-opened there
was very small amounts of slash to be disposed of. The slash
in the subzlpine areas was incorporated into the rdaé grade and
care was taken during the recontouring to keep the slash bu;ied.
Along existing roadways any trees damaged or feliled by heavy
equipment activity were felled and/or cﬁt iptc lengths so'fhat
ground contact was made. On the new drill sites ail slash.was

buried in the drill pad.

-19-
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SUMMARY OF EXI'LOIATILON 'Am/._\'
. -

[t
s

CISTUINNGD AND WEVEGETATED

JTO DECEMDER 31, 1979
Type of | REVEGETA'TION » . Total
' .. . Dlsturbed i Total Area ’
Disturbance Length Area - Avea ~ Area Axea " Receiving Not
(km) (ha) Recontoured (ha) Seeded (ha) Fertilized (ha) | ‘Work (ha) seeded
ROADS:: ': '
R1g | 0.268 0121 0121 0.121" 0.121 0,121 -
R20 1 0:4245 0.191 0.191 0.191 0.191 T 0.191
R21 ' 0.1238. “0.056 0.056 0.056 0.056 0.056
R23 1.2670 0.570 0.570 0.570 0.570 0.570
Lower Chamberlain| 5.418 2.438. 2.438 2.438
Upper Chamberlain) 5.041 2.2068 2.269 0.963 2,269
Skeeter Creek 1.534 0.690 0.690 0.690
Bullmoose Hwy. 5.291° 2.381 73BT 7381
TRENCHES: I
TS3 01580 0,150 0.150 -0.150
ol 0,150 - 0,150 0.150 0.150
Chanberlain Creek| 0,925 1.850 1.850 1.850 1.850 ' :
Gravel Pit 0,02236 0.050 0.050 0.050 0.050
|Gravel Pit 0,02236 0.050 0.050 0.050 “0.050
DRILLHQLES: i S '
12 0.600 0.015 ° 0.600" 0.015 0.600
TOTALS 11.566 1.053 8.885 3.766 1:11.566 2.681
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1979 Reclamation Report

Appendlx A

DEPARTMENT OF NHNES AND PETROLEUM RESOURCES EE

MINERAL RESOURCES BRANCH
. INSPECTION AND ENGINEERING DIVISION

THE GOVERWMENT OF
THE PROVMCT OF BRITISH COLUMBL

RECLAMATION REPORT -COAL EXPLORATION - L SR

To be subrmtted in duplicate 1o Semor Reclamat:on {nspector, Vuctorla See note at bottom of page,

1. FOR CALENDAR.YEAR '19_'7'_9__ ) o ' - PERMIT_NO.
2 company__BE Exploration-Canada'Ltd. NAME OF OFFICIAL
ADDRESS 333-5 Ave. S. W Calga‘ry, SIGNATURE f‘l—
T2P 3B6

. DATE SUBMITTED

3. DETAILS OF WORK DDNE AND DESCRIPTION OF RECLAMATION
Use metric meesure (1 mete = 3.3 feet), Show. method of reclamation, for exemple, backfill of exewsted serth and replmmem of
topsoil, seed type, femluzer used and appheanon etc. Use, back of sheet if required, Reference locations on 1: 50 000 rnap ‘Qoai Tutlas. P
" Reference Maps), - : : : . Ry

Arga. - .A”";i |
_ . : ‘ Distutbed - ‘Reclaimed:
ROADS: Indicate lengths of individuai roadways built and approximate width both cut ' )
and fill. : :
new road 3, 35 3..._6_11-_3.5 573, ﬂ'!’
.\ reopened road ' 59,670 !670
main access (Bullmoose Highway) . 23,809:5, 5,098.5 2

NOTE: See attached listing for individual L, .
) “—*—'““ro‘ﬁ—vzvs“zmmmdures. — W

TEST PITS: .
m? m?
m? m?
m? m?
I'I'I! m?
“TRENCHES: Indicate iengths, widths, and ground slope. '
* 300 x 10m 0 % : 3000 R g
. - m _—  m?
925 x 20m (old pre BP outcrop strip . 18,500 pe 18,500 mo
area re-erosion barred,fertilized, m? 2.
~v»sear1f1ed ‘Fnd. seeded) 0% to 9% .
L Llds e *-;_h':. D T U O LT T T N
'“‘ADITS: LTI T e L P L S L
a“_”%wT@mmiﬁhT“mﬁ;w,:TT_ _ .
7 B S LD T .'.'...--.'\, Lol hniien oL ‘:’j_"_;_“' ) - SR
. DRI S s L ™ e ST TR T T, e i i R
] - e Torl No—-——Tuwelye e ———
i T T oomrra T P e T t

L P

QT E!s\l l-v)||.:‘l"._'?.
z gravel pits_

() PECHLE = 0 OO0 20NSiE LWRILER)
TG eS| eCIBLe7
_Total Disturbed and Reclaimed Area {square metres)

e Total Disturbed and Reclaimed_Area (hectares)
: {1 hectare = 10 DOO square metres) -

e e e —
Ti¥.o] _1'( o Lo

4. ‘GEB‘IERAL COMMENTS: IT00G 3
*H Drlll_Slte BPEI Drilled in center of roadway
o 1 Lo .',H._ w
. e 'Ih_e putcrop strips were recontoured seeded and “fer‘clilzed but
,§thLly_1hereafter weTe reopened for further study.

[ Wi

NOTE\:"EI'?'EE} 1o original ‘Application fora Reclamation Permit’ snd note work done on two copies of the 1:50,000 map. Specify where work
done has varied from thzt which was proposed. Attach to this report. Refer to booklet entitled, Guidelines for Coal and Mineral

Explotatiany avmlg,t@e a:z—the ofinqe of"fEe D:stncf l'nspector‘of Wings, for reclamation -advice; Attech-phoiographs-er-othersupport

4
___gsm if desired 19 supplernem this forrnal. R &
CIE2 Le-SI0vIOL DT T LTI TR - - e i 4 g
S IR FY M P G - S N N S T T TR T W
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LEGEND
! Recontoured & Seeded
) g Erosion Barred Scarified Fertilized & Seeded
Erosion Barred Scarified & seeded
Scarified & Seeded
O Recontoured & Seeded
Intermitant erosion bars as needed
(Normally on steep road sections)
NOTE:- ALL ROADS WITH NO COLOR CODE WERE NOT USED
BY THE EXPLORATION PROGRAM.
@) Boreholes Drilled as per Original Program. |
¢ " Boreholes Dropped from Original Program
- - Main Access Road
~Old Exploration Road
T —7"T~---—Proposed New Road - ‘: i
== Trench . P 1:;:
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'BP Exploration Canada Limited
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Sukunka / Bullmoose Coal Mining Project

N. E. British Columbia
SUKUNKA 1979
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( PROPOSED /ACTUAL) . B
RECLAMATION PLAN grcwore 5§ |

AUTHOR : W. Nyland DATE : SEPT, 1979
REVISED :  OCT.,79 REPORT :
SCALE : 1: 10,000 DRAWING No. : 40145
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FHL COVERUMINT (F
T PROVINCE OF BRITISH COURRML
'

Coal Act (Scc 19)

DEPARTMENT OF MINES AND PETROLEUM RESOURC}SS

APPLECATEON TO EXTEND TERM OF LECENCE

1., A _R_ Bouwler agmthrmBRwﬁxplaxailnn_ﬂanada_L4m1ted
{Name) . . (Name)
340 Rundlefield Rd_ N_E 333 Fifth Avenue S, W
| (Awaress) - e " (Address)
Calgary, Alberta : Calgary, Alherta T2P 3R6

.. Valid FMC No.._1 71977

hereby apply to the Minister to extend Ebe term of Coal L:cences No(s)...3014-3 0 Z 3 3025, 3026

3028, 3033, 3038,

3089-3129, 3554-3557 3859

ior a further period of one year.

2. 1 have pcrformcd or caused to be performed dunng the period May
, 1979 work to the va.lue of at least $531 861 23

December

to

on the location of coal licences as follows:

CATEGORY OF WORK

’ . Geological mapping -
3 Surveys: Geophysical

- Geochemical

Other - -

Road construction

Surface work - -

Underground work -

Drilling -~ - -

Logging, sampling, and testing -

Reclamation - -

Other work (specify)

3. I wish to apply §

-

_‘Licence Wo(s). - - Apportioned Cost

Not applicable

'see 6 separate applicati

ions submltted

with this report.

of this value of work on Coal Licence(s)*

4. I wish to pay cash in liev of work in the amount of $

on Coal Licence(s)

No(s).

5. T wish to apply §

' the amount of §

from

_of this value of work to claim a refund of cash in lieu of work in

which was. paid 16 extend the term of Coal Li(;ence(s) No(s)e—. .

to

, 19 . Mining Receipt No,

for prior payment of cash in lieu of work is attached for adjustment.

6._ The work performed_on the location(s) is detailed in the attached report entitled

__w__Sukunka“lﬂlﬂ_ﬁxplnxatxonnErogram,

<4 December, 1979

{Datc)

-~ (Signature

= Applications to group licences may be filed 10 apportion ¢osts on a fnaximum of 10 licences, |

{FORMS TO BE SUBMITIED IN DUPLICATE}

and position)

FOR DEPARTMENTAL USE ONLY

Value of work reported §

“Value of work applied on licences §

Value of work opproved §

Value of credit remaining $.




Work performed.  Yes No {1}

The program of operations detailed hereunder was carried out during the period from M2y, -
1o Tecember e e AP 19.79 . Total costs are $531.,861:23 _, an average
of $13.00 - per acre. .

32.15 per ha
GEOLOGICAL MAPPING . Yes K]  No [] Cosl$10 487.8

’ Area {Acres) ; Scale : Time 7_

Reconnaissance - - A

1:5000 - 1l month

Detait: Surf_ ace

Underground ...

Other (specify) e e

GEOPHYSICAL OR GEOCHEMICAL SURVEYS Yes [}  No[X - Cost $

Method e Line miiles

OTHER SURVEYS  Yes[§ No[] Cost$.3388.85 .
Grid ceiiiweee . Topographic .. X Other

ROAD CONSTRUCTION Yt?[g No []  Costs. this item has not been differentiated
_ from surface work (see below)

Length: On Licences .. 0.02 KM new - Access (off licences
& 155 ot ( )-
SURFACE WORK Yes No D Cost $.133,776_5
: ‘ Length', ) Licence Number{s)
Trenching '

Seam tracing

Crosscutting

Other rig moving, slashing, road maintenance

UNDERGROUND WORK ~ Yes [] No[X  CostS._:

Test adits: Number .. Average length Total footage

Other workings: Area__ .. Total footage
DRILLING  Yes No[] Cost$.249,081.31 . . -
‘ : Hole Size Number of Holes Toal KBeX Meterage

Core: Diamond [X Wireline i} _...HG : 5 1050

Rotary: Conventional [} 4.7/8"-8" 7 1654

_ Reverse circulation D - '

Other ' S : o

Contractor.... ... Where core stored._Charlie lLake Core Stare

. LOGGING, SAMPLING, AND TESTING (check) Yes [ No[] Cost $.30,015.26
Lithology: Drill samples ]~ Core samples "] Bulk samples [:]
| Logs: Gamma-Neutron [X] Density [X] Other [
Téstiné: Prox. analysis [ ] FSl D Washability [} ‘
Carbonization [} Petrographic [ 7] ~ Plasticity [} Other [X]

OTHER WORK (specify details).. Trench, Camp Costs., fuel .= Cost$89,649.76 .
truck rental and communications
REPORTS: - SUPgllef .

Reclamation work (Permlt No.@....l_.l.,z ....... ) Detail of work* Recl anation. Report dated
_Ocfober 1979 :

B T T e LT R ——

- OPERATIONS:

Work was supervised by.. M (P 21 wler .. Position Project Geologist

Geol berta)”
Is this person a registered or licensed Prol’uwonzl Engincer in British Columbm" Yes D No [}j

NoTE—Where the licensee intends to perform, during the extended term of his licence, work not set
out in the plan of operations filed under section 15 (2) (c), a supplemental plan of operations is to be
attached.

S If rechumation wark reported in seporate report pive detaits of repart idemification,



' VALUATION OF WORK: COST STATEMENT
(Scc. 27, B.C. Reg. 436/75)

ON-PROPERTY COSTS: For period from_May  _ __ _ t.September 1979

1. OPERATOR’S FEES, SALARIES, AND WAGES: *

Averape Number Average Avcrape Number

_ - of Employecs Rate of Days Amount
Professional and technical - 7 e e - s 10 ,487.80 (3 contrac
: - : employees)
Machine operators and support . : e e e nmeme e
Miners E ~ - e e
QOther —
' ' Total operator’s costs $10.48780 ......
2. CONTRACTORS AND CONSULTANTS:
Name . - Service . Contract Amount
Hi-Rate Drilling Co. Ltd. Rotary Drilling $127,943.69
 Tonto Drilling Co. Wireline Drilling $121,737.71
Tor-Tor Trucking Cat Work $128,816.50
" North Star Fabricating Stashing $4.960.00
g Constractors . ) .
—G-N.—Stables § Assoc. —-ourveying _:5,389.8%5
Total contractor and consultant costs $.._386,847.66
"3, EQUIPMENT AND INSTRUMENTS USED: Owned..._...... Rented X ____
Type Rented From Amount
Trailers Territorial Le351ng $2,368.40
Mobile Phones AGT and Norcen $5,311.62

Total equipment and instrument rentals $7.,680.02

4. FIELD CAMP COSTS: -

Amount
“Food Cal Van Canus : . $12,877.14
Accommodation .. -
Fuel Sukunka Mines 11,341.49
Other FirstAid Attendant (Molder § Assoc.) 10,842,965

Total field camp costs $ 35,061.58

5. SAMPLING, ANALYSIS, AND TESTING:

Service . Performed by Amount
Geophysical Logging BPB Instruments Canada Ltd. 35,615.26

Totals, samplings, analysis, and testing $35,615.26

6. SUPPLIES AND MATERIALS COSTS: ‘ Amount
Process-supplies—=.c ....oormn L LT L T LT T .
Operating and maintenance supplies " $§14,012 .33
Oftice and technical supphes S S S OS 0577630
Other supplics and materials . Culverts Et Cement e 0,008, 47
Total, supplies and materials $....... . 26,797.05

. TRANSPORTATION COSTS (Ground transportation details):

Vehicles Owner Rental Rale Amaunt

4. Aspol Motors. ... ... ...-__._ .. $11,253.72



Air support details:
Afrcralt Type

.
.

Owner

Charler

9. TRAVEL EXPENDITURES {operator’s costs only):
HNumber of Personnel

7

Number of Trips Amount

-  8,857.39

OFF-PROPERTY COSTS: Period from

Total travel expenditures § 8§,857.39
Total costs §.251,861 . 23

(Secs. 28 and 29, B.C. Reg. 436/75)

'to . , 19..

(a) Logistics and field support

Amount

{5} Technical and feasibility studies

" (c¢) Preparation of reports

(d) Supplies and services

(e) Mobilization and demobilization of equipment

-(f) Travelling expenses

(Itemize)

Supporting Cost Statements Attached

Total $

Amount

SUMMARY

On-property costs

Ofl-property €osts oo

Total supporting costs §

§..531,861,23

. Statement of costs verifted by . ...

DecEmBER Y

{Date)

V1T

IM-675-B106

Total costs § _ 531 861 23

. ""f%;mgz’éb@@m -

{Signature and position}

AlccumTANT AL DIVISION
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- THE PROVNCT OF RNTISH COLLM Mk

. - DEPARTMENT OF MINES AND PETROLEUM RESOURCES
' " Coal Act (Sec. 19) -

APPLICATEON TO EKTEND TERM OF LECENCE

L1, A R. Bowifr)- " agent for BP Exploratlon Canada lelted
ame {Name)-
340 Rundlefield Rd. N.E. 233 Fifth Avenue S.W.
{Address) o ' : ; (Address) i

Valid FMC No.__ 171977

bereby apply to the Minisier to extend the term of Coa! Licences No(s) 3014, 3107, 3018,
3020, 3021, 3554, 3555, 3556, 3557, 3559, (Group 153}

for a further period of ont year, - -

2 I have performed or causcd to be performcd during the period._ May . to

qPDTPTﬂbET , 1979, work to the va.luc of at least $__25,429.43
on the ]ocat:on of coal licences as follows

- CATEGORY OF_ WORK

. Licence No(s). ’ Apportioned Cost
. Geological mapping - - - - all licences in 10.,487.80
. - . Group 153
Surveys: Geophysical - - - .
H Geochemical - - -
. other - - - - -

Road conmstruction - - - .

- Surface wotk - . - - - -

Underground work .
. Drilling - - - -~ o~ - __

"~ Logging, sainpling, and testing -

Reclamation . - - - - -
Other work {spcc]_fy) Camp.§ . all the licences 1in 14,941.63
Transportatlon Costs etc. Group 153
3. I wish to apply $.25,429.43 of this value of work on Coal Licence(s)* . 1isted above

{Group 153)

4. I wish to pay cash in lieu of work in the amount of o on Coal Licence(s)
No(s).
i 5. I wish to apply S—— -~ of this value of work 1o claim a refund of cash in liev of work in
. the 'amou;:t of § __which was paid to extend the term of Coal Licence(s) No (si.
: | from '
to : , 19 . Mining Receipt No

for prior payment of cash in lieu of work is artached for adjustment.

o ——
— —_——

———6The Wtk petformed on the Jocation(s) is detailed in the attached report entitled
' “.Sukunka Exploration Program (1979)

,ﬁ_«, s P27 -

{Daw) 7 (Signmuu nhd posmun) -

. * Applications 1o group licences mey be filed 10 apportion costs on & maximum of 10 licenees,

(FORMS TO BE SUBMITTED IN DUPLICATE)

FOR DEPARTMENTAL USE ONLY

Value of work reported $_____.vm. JE ST Value of work npplicd on licences § ... N

Value of work approved § . Value of credit remaining §



- FR

MIMMN‘#U

. THE PROVMCY OF BTEN DO

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
' Coal Act (Sec. 19)

APPL!CATEON TO EXTEND TERAA OF LICENCE

1.1, A, R Bowler

ler agent for. BP Exploratlon Canada lelted
smt (Name)- '

340 Rundlefield Rd N E. 333 Fifth Avenue S.W. .

- (Address) ’ (Address) - .
Calgary, Alberta Calgary, Alberta
Valid FMC No.__ 171977
hereby apply to the Mipister to eﬁcten& the term of Coal Licences No(s) 3100, 3110, 3111, 3112,
3113, 3122, 3123 3128, 3129, 3016 (Group 154}
for a further period of one year. ' '
May tn

2 I have performed or caused to be pcrformcd during the period

September

oxn the location of coal hccnccs as fo}!ows

- CATEGORY OF WORK

' Geological mapping -
Surveys: Geophysical

; Geochemical

Road construction ) -

. Surface work -) -

Underground work -
" Driling - - -

* Logging, sa‘mpling, and testing

Reclamation . - -

i . Other -lopographic

O Wgrk (rggecgfn)o rtation”

O

3, washtoapply$359 705.59

1979 » WOIk to the value of at léast$359,705-59
Licente No(s). Appc_vrr.ioncd Cost
3110, 3111, 3122, 2542.39
31275, ;
31303113 3122 100 332 39
. 31253 :
3110, .3111, 3122, 210,725.24
317 g : Z
-3118, 3111, 3122, 24,218.38
33 3110 6,945 .56
(all the licences in 14,941.63

{Group 154).

group—T54)

of this value of work on Coal Licence(s)*

listed above

4. 1 wish to pay cash in lien of work in the amount of §

on Coal Licence(s)

No(s). :

" 5. I wish to apply $.__.=

the amount of $

from

of this value of work to claim a refund qf cash in liev of work in

__which was paid to extend the term of Coal Licence(s) No(s).__..___

“to..

. Mining Receipt No

for prior payment of cash in licu of work Is attached for adjustmcnt.

——t

6, The work per! performcd “on the location (s) 15 dctaaied in the attached report entitled
.Sukunka Exploration Report (1979).

A . -l L S

(Date)

%’ié

. ® Applications to group licences may be filed 10 apportion costs on a maximom of ID licences,

(FORMS TO BE SUﬁMﬂTED IN DUPLICATE)

(Slgnaiur: and posiuun) T

FOR DEPARTMENTAL USE ONLY

Walue of work reported §

Value of work approved S.__.._. ..................

Value of work applied on licences $_._..

Value of credit remaining 3 .



THL CONRMMINY O
Tl PROvInCL OF MTom COLMAL

-3

. . - DEPARTMENT OF MINES AND PETROLEUM RESOURCES
- ' ' Coal Act (Sec. 19) B

APPLICATEON TO EXTEND TERM OF LICENCE -

1. 1, _A. R, Bowler)r i ' agent for BP Exploratlon Canada lelted
{Name {Name}.
340 Rundlefield: Rd N.E. o 33% Flfth Avenue S w
(Address) . . ‘ {Address} ' ..
Calgary, Alberta _ ' _.Calgary, Alberta -

Valid FMC Ne.._ 171977

lereby apply to the Minister to extend the term of Coal Licences No(s)..3109, 3120, 3119, 3025
3026, 3019, 3028 (Group 155)

for a further pe.riod of one year, -

May

to

2. I have performed, or caused to be pcr{ormed, during the period

September 1979, work to the value of at least $21,030.44
on the Jocation of coal licences as follows:

--CATEGORY OF WORK

. . Licenee No(s). ’ ) Apportioped Cost
. Geological mapping - - - -
Surveys: Geophysical - - -
; Geochemical - - -
fo Other - - - «» =« . .
Road conswuction &- - - 3109, 3120 6,688.82
. Surface work - /- - .- -
Underground work - =~ - -
" Driling - - - - - -
- Logging, sampling, and testing -
Reclamation - - - - -
Other work (specucy) camp & trans- all the licences 14,941.62
portation.cests etc. 1n group 155 )
3. I wish to zpply §.21.630.44 of this value of work on Coal Licence(s)* listed above

(Group 155)

4. 1 wish to pay cash in lien of work in the amount of § ' on Coal Licence(s)
No (s).— '
.’ 5.1 wish to apply § " of this value of work to claim a refund of cash in leu of work in
the amount of $ __which was paid to extend the term of Coal Licence(s) No(s).—_
7 . from .
10 : , 19 . Mining Receipt No.

for prior payment of cash in lieu of work is attached for adjustmcnt

e e

—6~The work petlormed on on the Jocation (s) is dctath:d in thc attachcd report enmled
Sukunka Exploration Report (1979) °

e 2k 1279

(Date} ) - ’ o (Signnlurc and pos.mcn-) R

. * Applications 10 group licences may be filed 1o apportion costs on 2 maximum of 10 licences.

(FORMS TO BE SUEMITE'ED IN DUPLICATE}

FOR DEPARTMENTAL USE ONLY

Value of work reported § . . Value of work applied on licences § .o

Value of work approved $ o e e Valuc of credit remaineng § .



THL COVERKMLNT 5
THE PROVINCL OF BAITISH COLYMML

. : DEPARTMENT OF MINES AND PETROLEUM RESOURCES
' Coal Act (Sec..19)

APPLICATEON TO EXTEND TERM OF LICENCE

1.1, " A. R. Bowler agent for BP Exploratlon Canada lelted
(Name) {Name)-
340 Rundlefield Rd. N.E. 333 Fifth Avenue S.W.
{Address) ) . . (Address) )
Calgary, Alberta Calgary, Alberta

Valid FMC No..... 171977

hereby apply to the Minister to extend the term of Coal Licences No(s) 3114, 3115, 3116, 3117
3118, 3124, 3125, 3126, 3127, 3015 {Group 156)
for a further period of one year. '

May

to

2. 1 have performed, or cansed 1o be performed, during the period

September , 1979 work to the value of at least $.22 ,630.44
on the location of coal licences as follows:

' CATEGORY OF WORK .
. . Licence No(s). ’ Appotiioned Cost

Geological mapping - - - -

Surveys: Geophysical - - -

i Geochemical - - -

f Other - - - - -
Road construction}.-. - - . 3124 ‘ $6,688.82
Surface work - ~- - - - '
Underground work - = - - - '
Drilling - - - - - -

- Logging, sa}npling, and testing - -
Reclamation - - - - = —group—15ée
Other work (specify) - - - @ll the licences in $14,941.62
Camp & Transportatlon Costs etc. ) 3 ab
3. I wish to apply §21.630. 44 of this value of work on Coal Licence(s)* listed above

(Group 156)

4. I wish to pay cash in lieu of work in the amount of $ on Coal Licence(s)
No(_s).
' 5. I wish to apply $___~__.. of this value of work to claim a refund of cash in lieu of work in
" the amount of $ . which was paid to extend the term of Coal Licence(s) NO(S) e
, from
to : , 19 . Mining Receipt No....__ —

for prior payment of cash in h‘cu of work is attached for adjustment.

.. S S et e T

—6"The work performed on the location(s) is dctanled in the attachcd rcport entitled
-Sukunka Exploration Program (187%9)

et ez Sl / ________ G

{Signature and position)

D » Applications to group Heences may be filed to apportion costs on a maximam of 10 licences,

(FORMS TO BE SUBMITTED IN DUI‘LIC:ATE)

FOR DEPARTMENTAL USE ONLY

Value of work reported $_.. Value of work applied on licences § .. oo

Valte of work approved $ o e e Vatue of credit remuaining $ . . o



- T COR T O
- TRE PROVACL O BAISN CORMA

APPL!CATEON TO E}(TEND

i.T, ] A R. Bowler

_ agent for.

DEPARTMENT OF MINES AND PETROLEUM RESOURCES
' Coal Act (Sec.19) '

TERM OF LICENCE

BP Exploration Canada Limited

(Name) {Name)-
340 Rundlefield Road N.E. 333 Flfth Avenue S. W.
{Address) ) (Address) )
Calgary, Alberta Calgary, Alberta -
Valid FMC No,__ 171977
Lereby apply to the Minister to extéﬁd the term of Coal Licences No (s) 3089, 3090, 3091, 30582,

1094, 3095, 3096, 3101,

for a further period of one year.

3102,

3103 (Group. 157)

May to

2. I have performed, or caused to be pcrformed during the period

September 19_79 , work to the value of at least $ 28,319,728
on the location of coal licences as follows

~-CATEGORY OF WORK

- Licence No(s). Apportioned Cosi
. Geological mapping - - -~ -
Survejrs: Geophysical - - -
; - Geochemical - - -
/ . Other - - - - -
Road construction}— . . . _.3102-3103 13,577.65
. Surface work - “- - - - \
Underground work - = - - - '
. Driling - - - - - - ]
: LOggi:ng, sainpling, and testing - ’
Reclapation. - - - - -
Other work (specxfy) Camp .and Ziéu;lggrﬁes i 14,941.63

Transportation costs etc.
3. 1 wish to apply § 28,519.28 of this value of work on Coal Licence(s)* listed above

(Group 157)

4. T wish 1o pay cash in liev of work in the amount of §

No(s)

- __on Coal Licence(s)

5. I wish to apply $._= : of this value of work to claim a refund of cash in lieu of work in

the a’mou;lt of %

__which was paid to extend the term of Coal Licence(s) No(s)....._.....__

from

to : .19

for prior payment of cash in 1ie;u of work is attached for adjustmen.

. Mining Receipt No

FE———
- R o AT
[ .

e 6, - TFhe: work-performed-on-the-location (s ) 1§ s detailedin the attached report entitled.
_ .Sukunka Exploration Program_ (1979 '

it

(Slgnalurt nnd posmon)

%w/

* Applications 1o group licences may be filed 10 apportion cosls on & Mmaximum of 10 licences,

(FORMS TO BE suﬁmrrr:—:n IN DUPLICATE}

.

FOR DEPARTMENTAL USE ONLY

Value of work applied on licences S oo

Value of work rcporied $ —

Vaiue of work approved § eereenene S Value of credit remnining $




. : DEPARTMENT OF MINES AND PETROLEUM RESOURCES -
' ' CoalAat (Sec. 19) - : '

APPLICATEON TO EXTEND TERM OF LECENCE

1.1, _ A._R. BOWleT . agent for_..._B.R_.EX_p_lQIa.t..l_Q.Il._C__- d a Limited
’ {Name) {Name)- ' .
340 Rundlefield Rd. N.E. 333 Fifth Avenue_ S W
(Address) . . (Address)
Calgary, Alberta Calgary, Alberta T2P 3B6

VahdFMCNo 171977
3007, 3098, 3099,

bereby apply to the Minister to cxtcnd the term of Coal Llcenccs No(s) 3 093,

3104, 3105, 3106, 3107, 3108, 3121 (Group 158)
forafurther period of one year. - o

2 1 have performed or caused to be performed during the period May to
September , 19 73 , work to the value of at léast $_79,146.05
on the location of coal licences as follows:
- CATEGORY OF WORK o
. ‘ . . Licence No(s), : Apportioned Cost
Geological mapping - - - -
Surve}vs: Geophysical - - . -
. Geochemical - - - . -
o Other - TOPOgTaphical 3097, 3304 - - 847.46
Road mnmcﬁon}; . . . 3097, 3104 6688 .82
- Surface work - - - - -
Underground work -~ - - - _
 Drillog - - - - . . __3097:5104 38,956.07
‘ I_Dggmg,samphng’andmmg . _-3097-3104 11,596.88
Reclamation ° - - = -° . ._-3097-3104 2,315.19
Oﬂmrwmk(qmmﬁo Camp_§ . all licences in group .14,941.63
Transportation Costs 1538
3. T wish to apply §__75,146.05 of this value of work on Coal Licence(s)*_115ted above
(Group 158) '
4. 1 wish to pay cash in liew of work in the amount of §___ on Coal Licence(s)
No(s) ' j
.‘ 5. I wish to apply §__=—__- of this value of work to claim a refund of cash in Lev of work in
" the 'ainou;lt of § __which was paid 10 extend the term of Coal Licence(s) No(s)..
: - from |
to ‘ : » 19 . Mining Receipt No

for prior payment of cash in Iicu of work is attached for adjustment,

e e =

e e e [

=——&~The-work performed "on the 16tation (5) is detailed in the attached report entitled..
", Sukunka Exploration Report (1979}

e 2z yar9 T .

{Daic) i T (S:gnn:urc md.posll;on)

. * Applications 1o group licences may be filed to apportion cosls on g maximum of 10 liccheos,

. (FORMS TO BE SUBMITTED IN DUPLICATE)

FOR DEPARTMFENTAL USE ONLY

Vanlue of work reported § e Valuc of work applied on licences S

Vulue of werk approved $ e v Value of credit remaining §



BP CANADA COAL DIVISION = 8

PROJECT: SUKUNKA B.H. - BPE-1
Contractor: Tonto Drilling : Co-ordinates: N 6121704.4
7 - . E 586528.8

Ummenced: 1/6/79 _ . Surface Elevation: 90z.6 m
Completed: 3/6/79 o : . Geophysically logged: vyes/fd
Core Size: HQ) _ S Hole cemented: - - yesﬂﬁU _
Hole Angle & ! see details ‘ Casing Left in Hole rnone © m

Azimuth: \ overleaf :
Geologist = Depth
Logged by: D. J. W. Mitchell 0.00-T.D.

Finzl Depth: 105.6 m

FORMATION/MEMBER DEFTH THICKNESS ELEVATION

Gething (] ower) _ -105.60 105.60+ 797 .00
s

SEAMS - DEPTH  TEICKNESS $RECOVERY  ELEVATION

B Upper | 30.24 2.26 61% 872.36

C Upper - ~103.84 0.73 53% 798.76
STRUCTURAL FEATURE DEPTH REMARKS

F. PO. 8.59-*-7"9.75 : Brecciated. Minor fault
F. pOo. : 54.84 - 56.69 Brecciated. Minor fault
F. EST. . 89.94 13 m throw (?POND}

B Upper Seam highly fractured . -

N

P
A

-

i



BPE-1 SPOT VERTICALITY SURVEY

DEPTH INCLINATION AZIMUTH
.50m 1.7° N 39° E
75m ' 1.5° N 28° E
104m 2.6° N 31° E

-0oo000000~-
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q Dipo

¢

BH No.

BP E-1

Page 1

Depth
m

Hﬁtkness(

DESCRIPTION

Sedimen
dips ufp
to 45°

dips
300_
400

through

35°

409
througl

16.81
tary

22.46

lout

27.62

\ouf

27.76

15.51

5.65

CORE COMMENCES AT 1;30 Ia.

| OWER GETHING SEQUENCE IMMEDIATELY BELOW 'A' HORIZON

Fecemented with calcite up to 0.008 m in thickness,

BANDSTONE-medium-grain, colour laminated,

Dccasional cross- beddln common in top 3 5 m.
RaTe cup-shaped pelecypoé burrows. Common micaceous

planty planes. Occasional thin ferruginous bands.

Dccasional bedded or unbedded calcite lined fracture
P5-45° dip.
fault of small throw, with abundant shear fractures

bbundant secondary in stalning, 0.20 m core loss
B.59-9.75 m. Few small dark mudstone angular clasts
16.15-16-50. Abundant small burrows in basal .03 m.
Passage base.

MUDSTONE/SILTSTONE/SANDSTONE-fine grained, 50:25

5, sandstone fines toward silt in basal 1.0 m;
strongly calcareous. Interlayered thin graded unitg
fining up from weakly erosive sand through silt

into dark mudstone, units generally less than 0.05 nm
in thickness. Abundant fine dark burrows, occasion-
b1 thin bioturbated layers. Occasional larger light
kand filled worm and pelecypod burrows. Rare small
slump structures. Sand layers rarely ripple set.
Dccasional fine carbonaceous debrls in mud layers.

Few ca czge iined fractures dip 50°, rare calcite
lines ed fractures. Passage base.

MUDSTONE-black micaceous, common lighter silt and
rare fine sand laminae, lenses and thin layers at tg
Hecreasing in frequency down. Very weakly calcareoy
Siltstone layers have undulatory base - 7 weakly
brosive, Common small pyritised burrows. Occasion-
a1 rough or semi-polished high angle fractures dip
10C-65 Few small sub-rounded clasts of coal,

Fractured base with ? minor core loss.

CONGLOMERATE-sub-rounded clasts of fine sandstone,
Eiltstone and rarely coal, well cemented by inter-
stitial calcite. Non- graded and moderately well

sorted with clasts generally up to .003 m in size,
though occasionally increasing up to .01 m. Rough
sub-vertical fracture passes centrally down core.

r'wo diagonally opposing fractures (not bedded] crosg
rore,dip a) 459 b) 350

calcarecugd,

Highly fractured zone, probably a minon

ciltstone and sandstone up to 0.003 m in basal 0 1 m.




l

Page 2

BH No. BP E-1
Dip°®| DEPTH [THICKNESS DESCRIPTION
m m
‘Uneven parallel bedded’Bage, unattached but
partially fitting, dip 45, locally listric.
27.90 (0.14) | CORE LOST:MUDSTONE-carbonaceous (from geophysical)i
27.98 (0.08) | CORE LOST:MUDSTONE- (from geophysical)
| 27.98 2.26 — TOP OF LOWER COALS "B UPPER" SEAM
45°% | 28.97 0.99 COAL-dull and bright-banded, fractuged by abundant
semi-polished bedded planes, dip 45 .

29.63 | (0.66) |CORE LOST: COAL

25.71 D.D8 COAL-friable, cut by abundant irregular high
angle listric planes.

29.93 (0.22) | CORE LOST: COAL

30.24 0.31 COAL-totally pulverised, occasional discrete
fragments of highly carbonaceous mudstone.
Unattached, non fitting base.

30.24 BASE OF LOWER COALS "B UPPER'' SEAM

45° 31.74 1.50 MUDSTONE -micaceous, dark and poorly'laminated
throughout in top 0.25 m, occasional lighter silt and rarely
fine sand laminae, lenses and thin layers below.
Occasional crumpling and rare ?Ymicrofaulting.
Common fine carbonaceous debris in top 0.25.
Common rough frgctures, rarely lined by fine
calcite, dip 657.
Basal 0.005 m.very carbonaceous with fine coal
streaks: .
Fairly sharp‘base. _

31.79 0.05 MUDSTONE-silty, light-brown, common white speckled
grains, few-very fine coaly streaks, coarsening
down into SANDSTONE-medium-coarse, light brown
with common dark sub-rounded grains upto .001 m.
Few fine coaly staingers at base. 7ASH BAND.

. Sharp base dip 40°.

3i?84 0.05 MUDSTONE-very carbonaceous with abundant fine cpal]
streaks. Fragments.

31.98 | (0.14) |CORE LOST in this locality




{

BH No. BP E-1

Pagehg

45°
dip

50

50 ©
17,30

below
47,85
5 5°

54,84

45

58

=56

45 .

45.

46.

46.
46.

throyghout

72

.97

28

33

43

.84

.95

78

Dip®| DEPTH [THICKNESS DESCRIPTION

m m :

, | 33.37 | 1.30 | MUDSTONE-poorly laminated, dark with abundant

40 fine .coaly plant debris, occasional fine ‘coal
throyghout laminae. Non-calcareous. Sandy and ferruginous

. 32.11-32.58

Passage base.
45.04 11.67 SIﬂTSTONE—muddy in ﬁarts,and SANDSTONE fine,

12.41

'CORE LOST-lithology probably as below.

65:45 to 40.30 m, 70:30 below, interlaminated and
thinly interlayered. Highly calcareous in parts.
Well cemented. Commonly crumpled, rarely slumped.

0.08 m SANDSTONE-layer, medium-grained, ferruginous,
micaceous, with occasional descrete angular mud-
stone clasts up to 0.015 € 33.95; well cemented
and ferruginous with carbonaceous plant debris
0.10 m below laver.

Locally common fine calcite lined fractures, dip
45° {opposed to bedding), 34.07-37.40.

Bioturbated and ? root disturbed in parts. Common
small plant debris and occasional fine coal streaks
An siltstone layers. Sharp base-core loss.

Jcoal streaks. Passage base.

MUDSTONE-black and carbonaceous, semi-polished
bedding planes at top and bottom.

Sharp base, core loss as shown above.

MUDSTONE-poorly laminated, common_fine carbonaceous
plant debris. Sharp base, dip 557 .

MUDSTONE-black, highly carbonaceous, abundant
bright coal streaks.

Sharp semi-polished base; 55° dip.
COAL-bright. Minor core loss at base.

MUDSTONE- highly carbonaceous, abundant bright

MUDSTONE-dark and carbonaceous with abundant fine
coal laminae, becoming lighter and less carbonaceoug
‘to base. Faint colour lamination. Occasional |

polished bedding planes, locally highly fragmented.

- - —_

0.11 ferruginous and micaceous fine sandstone band
at 50.15 (high.gamma on geophysical Jlog)




BH No. EPE-1

Page 4

q Dipo

Depth
m

[hickness

3 DESCRIPTION

5§50
dip
throy

Dips
up to
50°

500
dip

Dips
40-49

56.95-3

63.95

ghout

67.95

68.41

72.32

o

7.50

5.11

4.00

3,91

Rooty appearance in parts.

024 m core lost 49.07-50.59
0.59 m core lost.50.598-52.12

Fragmented with a few high angle listric and calcit
lined bedded or sub-vertical fractures, 65%bed dip,

1.27 m core loss 54.84-56.69, ? Minor fault

0.25 m CORE LOST at approximately 57.30.
Common very fine calcite stringers below 57.81.

0.04 secondary ferruginous band with minor adjacént
fracturing at base 58.84.

SILTSTONE, sandy in parts, faintly laminated with
dark muddy slightly carbonaceous laminae and thin
layers, locally common discrete fine sand laminae an
layers below 62.00. Micaceous, very well cemented:
siliceous. Common roots and root disturbance.
Occasional hair-line calcite lined fractures dip 50

Passége base.

SILTSTONE and SANDSTONE-fine 70:30 to 67.05, 55:45
below, Interlaminated and interlayered.

Occasional sand or silt filled burrows, few roots,
highly disturbed and crumpled appearance. Thin
sand layers appear to be slightly erosive.

0.15 m sand layer containing angular dark silt

PASSAGE BED-SILTSTONE and SANDSTONE-fine 50:50,
interlaminated and thinly 1interlayered, locally
crumpled. Sand layers occasiocnally contain small
clasts and stringers of siltstone.

Rare fine coal laminae.

SANDSTONE—medium llght grey, abundant dark carbonac

A=A L=
eous laminae. Er051ve Common ripple sets, common

transported sub-angular silt clasts up to 0.03 m.
Highly calcareous. Locally common dark mud and sil
laminae and.thin lavers, often crumpled and distort
with erosive sand tops, to 65.68.

Occasional, locally common small carbonaceous mud-

stone and coa) clast and irregular transported
coal streais %elow 63 68 g P

clasts up to .03 m with brief passage base at 67.75|

[




BH NO.

BPE-1

Page 5

DEPTH
m

m

THICKNESS

DESCRIPTION

Dips

70
dip
at b

dips
508-

45

30-6p

LS

V0

74 .67

75.77

76.85

e

77.42

78.1T

83.23

0.57

0.69

5.12

Sharp, irregular erosive base.

SILTSTONE-and SANDSTONE, 70:30-sand laminae, lenses

calcareous.

and thin layers, crumpled,slumped,-slurried and
root disturbed throughout. Highly calcareous.
Occasional high angle rough fractures, dip opposing
bedding 45°-60 . Occasional fine coaly plant debris.

Brief passage.

SANDSTONE-medium, darker carbonaceous laminae, highly
Erosive. Several thin layers containinlg
angular dark siltstone clasts and irregular thin
coal laminae, and in basal 0.15 m.

Ocgasignal calcite lined hairline fractures dip
307-50", and .01 calcite infilled cavity of tectonilc
origin. Rare cross-lamination.
?7 Few coaly roots.

Sharp, irregular erosive base.

SILTSTONE and SANDSTONE, 55:45, interlaminated and

Sand layers occasionally contain sub-angular silt

SANDSTONE-medium grain top becoming coarse down.

thinly interlaverd, crumpled, slumped, and root
disturbed. Highly calcareous.
clasts.

Vertical thin coal lamination in basal 0.1 m.
Fairly sharp base.

Erosive. Abundant angular siltstone, dark mudstong
clasts up to 0.01 m, coal clasts and irregular thin
laminae.

Sharp, irregular erosive base, 60° dip.

PASSAGE BED SILTSTONE and SANDSTONE-interlaminated

and thinly interlayered 60:40. Soft sediment
slumping, sgnd,layers contain few angular silt
clasts. 457 dip. Common fine plants debris and
micaceous planty planes in sand laginae and lavers.|
Sharp slightly erosive base dip 457,

SILTSTONE-with occasional,

of sand laminae, and thin layers up to 0.15 m of
interlaminated sandstone/siltstone, 70:30. Siltstopne
fines into mudstone below 81.10. Highly calcareous|.

Sand laminae and layers commonly crumpled, slumped,
root disturbed or bioturbated. Occasional worm and
pelecypod burrows in sand layers. Occasional

carbonaceous roots throughout.

locally -common thin clusfter



. BH NO.

BPE-1

Page ¢

DEPTH

THICKNESS
M

DESCRIPTION

65

89.94

T~

—89.94

MUDSTONE-dark with ferruginous mottling and stainin

Sand layers océasionaily appear to have a‘shafp
slightly erosional base. -

Occasignal slickensided and calcite lined fractures
dip 40°.

O

St

leading to local colour lamination. Highly calcare
Local siltstone patches and rare fine sand laminae
and fine layers to 85.75.

Occasional coal streaks and coalified plant debris,
? few roots. Occasional sub rounded to sub angulan
coal and carbonaceous mudstone clasts below 87.17.

CORE LOSTy 0.37 m 86.25-86.86

35° to 85.04. Few slickensided and calcite lined
&

0.85 m  86.86-88.93
0.32 m 88.93-89.91

Occasional calcite lined hairline fractures dip

fractures dip 45-60". Core heavily fractured
by irregular but generally steep angled planes, with
core loss and apparently steep dips, below 89.13.

Abundant hairline calcite infilled fractures in

0.03 m fragment, from base of unit.
FAULT ESTABLISHED

90.20
Hip

99.60

SANDSTONE-coarse, fining down into medium-grain:'

-mudstone of above unit thrust over
sandstone. Throw estimated from core and geophysidal
log to be 12.91 m. Core lost at this horizon as
described above.

Erosive.Common irregular coal laminae and angular
chunks, and small siltstone clasts. Few crumpled
silt laminae and thin layers.

Common fractures lined by up 80'0.005 m calcite,
and listric'planes dip 40 -85". o
Sharp, uneven, slightly erosive base, 65 Vdip.

SiLTSTONE and SANDSTONE-fine, interlaminated and’

interlayered 70:30 to 51.92, 60:40 91.92-94.32,
50:50 94.32-97.77, 70:30 below. Highly calcareous.
Siltstone becomes muddy in basal 1.0 m. Slumped,
crumpled, root distrubed and bjoturbated. Locally
common pelecypod and worm burrows. Rare thin
layers of angular dark mud or coal clasfts




BH No. BPE-1 Page 7
Dip® |Depth Thickness DESCRIPTION
m m
500¢ Abundant calcite lined hairline and large fractureg.
92.80 up to 0.007 m in thickness, 50° dip, top to 91.12Z,
commonly below to base.
300¢ :
96,40 Passage base.
I0°@
96.70] -

102.80| 3.20 | MUDSTONE-dark, non-calcarecus, occasional silty
dip 30° laminae to 101.60. Ferruglnous staining leading ta
@ 100(00. faint colour lamination to 101.84. Occasional fineé

carbonaceous plant debris, locally common.
dip 49° Crumpled and root disturbed appearance to 101.60,
8101.¢0 ?bioturbated. Occasional polished bedding planes
rare calcite lined fractures. Sharp, unattached,
non-fitting base.
102.80{ 1.04 TOP OF LOWER COALS "C UPPER" SEAM
103.01| (0.2D{ CORE LOST: MUDSTONE carbonaceous/DIRTY COAL
(from geophysical).

103.11| (0.10)| CORE LOST: MUDSTONE
(from geophy51cal)

103.35| 0.24 | COAL-dull banded fragments and dlscs few small
Irregular polished planes dip 45°

103.52; (0.17)| CORE LOST: COAL

103.67l 0.15 | COAL-dull banded fragments and discs, few polished

fractures dip 45°

103.84 @.12) CORE LOST: COAL

Sharp, unattached, non-fitting.
103. 84 BASE OF LOWER COALS "C UPPER'" SEAM
103.94f 0.10 | SANDSTONE-medium grain, grey-brown, very well
cemented, common fine carbonaceous plant debris,
? 0.06 m core lost at top. Sharp base. ‘

104.45/ 0.51 } MUDSTONE- hlghly carbonaceous, abundant fine coaly
dip 4p° plant debris, few thick coal streaks dip 40°
throughout

105.60] 1.15 | MUDSTONE-passing down into SILTSTONE-poorly laminat

ed, non-calcareous, darkish becoming lighter down.
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Dip DEPTH [THICKNESS DESCRIPTION
. m m
-30° - _ Occasional coaiified piant debris. AppeaTs rooty.
thronghout Hard and well cemented, ferruginous appearance
locally. Occasional polished bedding planes
dip 30°.

BASE OF BOREHOLE 105.60 m




"BP CANADA COAL DIVISION

PROJECT: SUKUNKA

Contrac tor: Tonte Drilling
ommenced:'4/6/79
Completed: 7/6/79

B.H. "BPE-2

Co-ordinates: N 6121329.5 -
S E 587130.9
Surface Elevation: 1070.8 nm

Geophysically logged: ves/#d

Core Size: HQ Hole cemented: yes /i
Hole Angle & / see details Casing Left in Hole Nome m
Azimuth: \ overileaf
i Geologist ' Depth
) D. J. W. Mitchell 0.00 to 37.80
Logged by: C. L. Bickford 37.80 to 92.57
. . - A. R. Bowler 92.57 to 96.44
Final Depth: 163.3 m - C. L. Bickford 06.44 to 162.58
FORMATION/MEMBER DEPTH THICKNESS TLEVATION
Gething (Lower) - 163. 30 160. 86+ 907.50
SEAMS ~ DEPTH  THICKNESS SRECOVERY ~ ELEVATION
A Zone 67.00-72.87 5.87 997.93
B Upper 96.44 3.87 31.52% 974.36
C Upper 131,78 1.96 24.495% 939.02
C Lower 145.48 2.91 49.14% 925.32
STRUCTURAL FEATURE DEPTH REMARKS
F. EST. . _ 99.68-100.69 3.2 m throw (?POND)



BPE-2 SPOT VERTICALITY SURVEY

DEPTH INCLINATION AZIMUTE
:

50m 0.6° N 9° E

100m 0.9° N 24° E

125m 1.3° | N 27° E

160m 1.3° _ N 47° E

-0000000~
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°_.

Depth
m

Hﬁéknessm

DESCRIPTION

Dips

=

: dgenera]
up to 3°

2.44

7.89

13.16

18.20

(1.22)

5.27°

DRIFT

BEDROCK, not recovered.

CORE COMMENCES 2.44 m

MIDDLE GETHING FORMATION

MUDSTONE—Silty/SlLTSTONE/SANDSTONE—50:30; thinly

interlayered. Highly celcareous. Silt layers fine
upwards into muds, sand layers commonly have irreg-
ular sharp erosive load casted (and locally 7
slightly slumped) bases, and sharp irregular
slumped and eroded tops. Occasional pouch and
miscellaneous other slump structures. Abundant
bioturbation by small dark mud filled burrows, and.
large mud and sand filled pelecypod burrows. Worm
burrows are commonly pyritic. Sand layers occas-
ionally contain small angular mud and silt clasts.
Sand layers rarely contain cross lamination.

Occasional rough rarely calcite lined fractures,
dip up to 15°.

Common secondary iron staining.

PASSAGE BASE

MUDSTONE-sility, micaceous, highly calcareous,

occasional siltstone and fine sandstone lenses,
otherwise poorly laminated. Strong.

Abundant locally pyritic burrows. Common glauc-
onite speckles, fine laminae, lenses and irregular
re-worked clasts up to 0.01 m. 12.60-13.10.
Occasional rough fractures dip 55°to sub-vertical.

Occasional ferruginous secondary staining and small
irregular concretions. :

PASSAGE BASE

MUDSTONE-silty/SILTSTONE/SANDSTONE-50:30:20

sand-

nudstone.
Sand

laminae,

generally consisting of units grading from
stone very fine or siltstone up into silty
Micaceous and highly calcareous throughout.
layers up to 0.16 m thick, containing silt
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Dip

IDepth

Thickness

DESCRIPTION

23.85

26.45

35.92

.65

. 60

.47

‘w1th sharp erosive bases,

SANDSTONE- very fine-grain/SILTSTONE/MUDSTONE/

occasional cross lam-
ination and small dark 511tstone sub-rounded
clasts, passage or sharp slightly eroded tops.
Abundant small dark mud, sand or silt filled
medium worm burrows, and common pelecypod burrows,
leading to local 1ntense bioturbation. Occasional
rough fractures dip 65° up to sub-vertical.

PASSAGE BASE

silty 35:35:30. Thinly interlayered, with several
sand/silt 70:30 'interlaminated layers up to 0.23 m
thick. Highly calcareous.

Abundant small and large worm burrows and pelecypod
burrows leading to locally intense biloturbation,

Few local slump structures. Sand/silt interlamin-
ated layers locally contain sub-angular mudstone

clasts, locally show c¢ross-lamination, with erosivg
bases and passage or sharp irregular tops. Local
secondary ferruginous stalnlng Occasional high
angle rough fractures dip 80° up to sub-vertical.

PASSAGE BASE

MUDSTONE/STILTSTONE-sandy, 65:35, interlayered.

thin layers to 27.43,

sandy siltstone layers w1th sharp irregular load
casted and slightly erosive bases fine upwards
into mudstone. Highly calcarecus.

Abundant small worm burrows, occasional pelecypod
burrows. Sub-vertical rough fracture passes down
core 24.48-24.81.

PASSAGE BASE

MUDSTONE-dark, few siltstone laminae, lenses and
rare below. Highly calcare-
ous. '
Abundant small worm burrows and trails, occasionall
pyritic, Entolium sp. at 32.19 m.

Occasional sub-vertical rough fractures with dips
of 809-90%. Local faint secondary ferruginous

staining. 7

Thin

Few glauconite grains .in basal 0.20 n.

==}

W
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Dip

o

Depth
‘T

[hickness
m

DESCRIPTICON

29 to

790 at

5
5

at
at

37.80

38.58

141.01

55.00

48.48

152.93

53.53

1.88

1.43

13.99

-MUDSTONE;glauconitic; coarsening rapidly through
SILTSTONE in to SANDSTONE fine to medium-grained

and glauconitic. Micaceous, non-calcareous.
Entolium sp. at 0.48 m above base.

SANDSTONE-very fine to fine-grained/SILTSTONE/

ripple-laminated argillaceous sandstone, dark grey

lamination except for occasional sandy wisps.

MUDSTONE- interbedded medium grey low-angle and

siltstone and silty mudstone. 'Locally abundant
very small dark burrows in silty/muddy phases,
common microercsional contacts and load casting.
Pyrite blebs and burrow fillings in top 0.34 m.
Unit strongly calcareous throughout. Abrupt.
Slickensides and calcite at:

90°
90°
808.
50

37.84
38.11
38.64
38.86

CA
CA
to
to

858 CA
60", CA

One glauconite-filled worm burrow at 39.60.

SILTSTONE-dark grey, very argillaceous, devoid of

slumping near top. Strongly calcareous. Abrupt.

SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE

(50:25:25)-interbedded, medium grey, argillaceous

sandstone (as lenses.and as beds up to (.15 m thick)

and dark grey siltstone and silty mudstone. Common
fining-upward units with scoured bases, 0.01 to
0.05 m thick. Abundant small dark worm burrows,
and pelecypod burrows. Where not intensely burrow;
ed, sandy and silty phases are small-scale low-
angle cross-laminated. Some load casts.- Strongly
to very strongly calcareous throughout. Pyrite
blebs locally abundant in muddy phases. Abrupt.
Pyrite band from 50.40 to 50.42.

Slickensides and calcite:

§5°
90°
459
74°
56°
79°
82°

C41.

41.

43.

43.

45,

45.31 -
. 45.50
46.86-47.06

03
06
66
97
13

CA\ some minor brecc]
CA
CA
CA
CA
CA

C%}between these poil

Some

rough, rusty joint 20° ¢

nts )
ation

rough, rusty joint 09 tg 20°CA

LA

47.41-47.66
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DESCRIPTION

66.77

67.00

11.77

75° CA
rOUgh
to

. 48.62.
69-49.06
calcite at O
49.99 76° CA
50.36 58° CA
50.41 roughé
to 30
81° CA
88° CA
rgugh rusty joints at
to 45° CA
43-52.54 brecc1atlon and rough,
rusty joints with calcite velnlets
54-52.69 rougho rusty jolnt at 0
to 207 CA
78° ca
rougho
to_ 30
560 CA
787 CA

rusty JOlnt with
30° CA

48.

Tusty joilnt at 0f

CA

50.80-50.
S5I.

11-52.

81
63
43

52.
52.
52l

53.
899-54,

06
23 rusty joint at 0

CA

53.

54,
54.

23
97

MUDSTONE/SILTSTONE-(50:50 at top, grading to 95:5

from 57.00 to base)-interbedded dark grey silty.
mudstone and argillaceous siltstone; intensely
bioturbated with abundant small dark worm burrows
and pelecypod burrows. Scouring and load casts
at base of silty beds. Core locally badly broken
from 65.73 to base. Possible core loss. Rough
rusty joints at 5° CA, from 65.90 to base. Unit
moderately to strongly calcareous throughout.
Slickensided basal contact (74° CA).

CONGLOMERATE-well ‘rounded pebbles of light and

dark grey chert, in a sand/mud matrlx Joints
with rTusty calc1te at 10° and 28° cA, and calcite
veinlet at 43° CA. Matrix rusty weathering,
strongly calcareous. ("A" Horizon roof marker).
Abrupt at base, contact at 72° CA (+18% dip).

_LOWER GETHING FORMATION

TOP OF ‘A HORIZON

67.64

SANDSTONE-fine-grained/MUDSTONE (60:40)-interbedded

medium grey, argillaceous, strongly calcareous
sandstone and dark grey, slightly carbonaceous mud-
stone with carbonised plant fragments. Slumped
at top; medium scale low-angle and ripple Cross-
lamination basal 0.20 m. Plant fossils, well
preserved, at 0.03 m above base. Gradational.
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o
Dip®

Depth
m

m

Thi ckness _

DESCRIPTION

20 at

68.59

70.89

72.21

72.87

72.87 |

0.95

0.66

MUDSTONE/SILTSTONE (50:50)-dark grey very silty

mudstone and argillaceous siltstone, locally
carbonaceous. Slightly sandy in middle of unit.
Moderately to strongly calcareous, except top
0.21: non-calcareous, carbonaceous mudstone with
coaly plant fragments. Possible rootlets in sandy
siltstone, from 67.85 to 67.91. Minor shearing
and calcite from 759 to 800 CA, in top 0.40 m.
Gradatilonal.

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE

(30:60:10)-interbedded, churned and siumped medium|

grey argillaceous sandstone and dark grey silt-
stene and mudstone.
carbonaceous mudstone. Scattered ? pelecypod
burrows, especially in more sandy phases.
lamination observed, probably low-angle. Locally
abundant plant fragments. Mudstones generally
slightly listricated. Strongly calcareous,
Gradational. Slickensides and calcite (70° to
80° CA) at 69.30.

SANDSTONE—#ery fine to fine-pgrained/SILTSTONE-

(80:20 at top, grading down to 40:60)-poorly
sorted, churned, intensely bioturbated interbeds
of medium grey argillaceous sandstone and dark
grey argillaceous siltstone. Rootlets 1n top
0.35 m. Strongly calcareous at top, moderately
at base. Plant fragments in basal 0.28 m; carb-
onaceous in basal 0.18 m. Gradational.

MUDSTONE-silty, black, carbonaceous, with abundant

thin (0.001 m) bright coal bands 1n top 0.2Z5 m.
Abundant plant fragments thin sand and silt lenses
in basal 0.05 m. Gradational.

BASE OF A HORIZON

Occasional phases of dark gre)

Original

82.09

SANDSTONE- fine-grained, clean, well-sorted, médium

to dark -grey. Small-scale low-angle cross-laminat
ion in top 3.49 m; medium to large-scale to base.
Abundant medium (0.002 to 0.003) faint dark-rimmed
worm burrows. Abrupt. Rough, rusty joint (20C CA
from 74.27 to 74.52. Calcite (30° CA) at 78.97.
Rough, rusty joint (8% CA) from 79.0% to 79.50.
Calcite (760 CA) at 80.72, at 80.90 (87° CA), and
at 81.71 (75° CA).

)
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Depth
m

Thickness

DESCRIPTION

30 at

85.33

87.93

87.39

92.57

92.57
82.65

92.94
92.96

93.02.

.24

. 60

.64 .

.87
.08

(0.

.02

(0.

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE
(50:30:20)-interbedded, fining-upward cycles of
argillaceous, medium grey sandstone and siltstone
and dark grey silty, mudstone. Abundant scouring,
minor load casts. Beds of small-scale low-angle
cross-laminated clean sandstone, up to 0.30 m
thick. Abundant very small dark worm burrows in

muddy phases, occasional larger sand-filled burrowsg.

Common rusty joints at 0° to 307 CA; calcite

(70 to 80 CA) at 82.53, sllckensides and calcite
(45 to 70° CA) from 83. 45 to 83. 61, and at 84.21
(85° CA). Unit strongly calcareous- throughout
Abrupt.

MUDSTONE/SILTSTONE/SANDSTONE-very fine-grained
(70:25:5)-interbedded dark grey siltstone and
silty mudstone with occasional wisps and laminae
of medium grey, argillaceous sandstcone. Common
fining-upward cycles from thin sandstone to mud-
stone scoured at top.
Abundant very small dark worm burrows; some slump-
ing notably at top and base of unit. Core badly
ground at top. Probable core loss. Slickensides
and calcite: 85.45 to 85.47: 759 to- 850 CA
86.48: 780 CA
Strongly calcareous throughout. Gradaticnal.

MUDSTONE/SILTSTONE (95:5 at top grading to 100:0.
at base)-dark grey silty mudstone with lenticles,
medium to dark grey, argillaceous siltstone, and
rare sandy laminae. Abundant pyritised worm
burrows in basal 0.32 m. Scattered chert granules
(well-rounded), marker in basal 0.08 m. Silty phasg
calcareous; otherwise non-calcareous. Abrupt.

S

TOP OF "B UPPER" SEAM

29)

06)

COAL-dull lustrous. with occasional thin bright
bands. ‘Strong smell of HS. Stick.

CORE LOST: COAL' Position assumed.

MUDSTONE-black, slightly silty, occasional thin
bright coal streaks, occasional dulllustrous slickj
en51ded surfaces _ Fragmented

CORE LOST MUDSTONE carbonaceous, position assumed
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d Dip® |Depth [hickness DESCRIPTION
m m
93.16 0.14 | COAL-dull lustrous with bright coal bands,
- ‘sheared. Fragmented.

93.90 | (0.74) CORE LOST: COAL. .

93.99 | (0.09) CORE LOST: MUDSTONE carbonaceous.

94, 34 0.35 | COAL-dull fragmented, containing misplaced frag-
ments of mudstone,rblack,(silty with bright coal
streaks), slightly concentration of mudstone frag-
ments 0.10 from base of recovered unit (approximat-
ely 0.02 m thick).

94.50 | 0.16 | MUDSTONE-carbonaceous.

94.80 | 0.30 | COAL-dull occasiomnal brlght bands, sheared. Frag-
mented.

95.13 | 0.33 | COAL-sheared pulverized, coal type indistinct.

96.44 | (1.31)] CORE LOST: COAL:

896.44 BASE COF "B UPPER' SEAM

07.11 0.67 | MUDSTONE- black, canneleoid, locally splits readily

' parallel to core axis. Occasional very thin coaly
laminae. Sheared and pulverized in top 0.05 m, at
96.81. Gemeral fracturing and listrication at 85°
CA » throughout. Core badly broken. Gradational.

98.04 0.93 | SILTSTONE-dark grey, argillaceous, with very fine-
grained ripple-laminated sandstone from 97.20 to
897.23 and 97.34 to 97.35. Slickensides at 820 CA,
at 98.74, and at 88° CA at 98.00. Basal contact
abrupt, marked by 0.02 m of slumped, bentonitic
very fine-grained sandstone. Non-calcareous.

99.20 1.16 | MUDSTONE-black, carbonaceous. Scattered finely
broken plant debris, occasional coaly streaks.
Abundant slumped and disseminated fine sand grains
from 98.54 to 98.64. Generally listricated,
dominantly at 45° CA. Gradational.

300.177 0.97 SILTSTONE/SANDSTONE-very fine-grained (90:10 at tog
25° at 99.54 grading to 50:50 at base)-interbedded, medium grey
17% at 99.64 sandstone and dark grey siltstone. 0.005 m bright

118° at 99.70fover- | coal lens at 99.21.
" turned) )
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Depth
m

[hickness _

" DESCRIPTION

-

90
62°
70°

70°
70°

a

£ 99.72

F 99.80
L 99,
E 99,

£t100.

90
10

100.69

101.19

102.23

r102. 04

103.50

103.66

103,92

95|

.52

.50

.04

.27

.16

.26

Sllcken51des 660 CA ‘at 99.58 with calcite velnlets
at 609 to this plane, for next 0.05 m.

Minor fault plane with slickensides and 0.01 m
breccia band (77° CA) at 99.68 to 99.69.

Abundant calcite veinlets sub-parallel to bedding
from 99.69 to 99.80, and slickensides at 65° to
750 CA, from 99.80 to 100.04, with assoclated
fractures Polished fault_plane at base, 48° CA.

SILTSTONE/MUDSTONE (20:80)-interlaminated medium

SILTSTONE-argillaceous,

grey siltstone and dark grey mudstone Llstricated,
abundant calcite veinlets. Dips 60° to 120° (over!
turned). Ground at base; core loss 0.36, faulted
at base. '

MUDSTONE-black, carbonaceous to canneloid, very
thin bright coal streaks. From 100.81 to 100.92,
30% brown siltstone with disseminated sand gralns
as slumped laminae. Core badly ground and broken
below this point. '

almost 2z silty mudstone.
Dark grey, carbonaceous in top 0.10 m, with 0.03 m
of carbonaceous mudstone at base, underlain by
0.0l m of very fine, slumped bentonitic sand
(marker). Ripples of very fine sand from 101.31 t¢
101.36 and thin sandy laminae from 102.01 to 102.0%,
and 101.92 to 101.97.

Minor fault at 101.97 (55° CA) with slickensides

| Tinely broken plant debris;

SILTSTONE-dark brown to black,

and calcite, but throw only 0.09 m. Sllckensides
at 101.76 m (87° CA), and at 102.08 m (82° cA).
Unit non-calcareous; abrupt.

MUDSTONE-black, carbonaceous. Locally abundant
common listric surfaces,
dominantly at 459 CA. Slumped brown siltstone and

fine sandstone band from 103.03 to 103.04. Abrupt

argillaceous with
scattered very fine sand gralns ‘and carbonized
plant fragments. Possible paleosol horizon.
Internally sheared and listricated. Gradational.

SILTSTONE/SANDSTONE-very fine-grained (50:50)-

interbedded medium grey argillaceous sandstone
and dark-grey, argillaceous siltstone with root-
lets. Non-calcareous;  abrupt.




Page ¢

Depth

'Hﬁékness'

DESCRIPTICON

00 at

130 at

| 107.

104.63
50 '

105.68

105.70
base

105.79

106.63

107.78

79
107. 80
107.82

107. 89

105.77

0.

71

.05

.02
.07

.02

.84

.15

.01

.01

.02

.07

SANDSTONE-very fine to fine-grained/SILTSTONE

(50:50 grading down to 70:30)-interbedded medium
grey sandstone and argillaceous, dark grey silt-
stone, with abundant -carbonaceous laminae. Mediumt
scale 'low-angle cross-laminated. Non-calcareous,
gradational. Some slumping, near top.

SANDSTONE-medium to very coarse-grained, siliceous

dirty abundant muddy and coaly intraclasts. Weakly|’

calcareous, with rough calcareous joint coatings.
Fractured at 30° CA. Erosional.

MUDSTONE-dark grey, silty, pyritic. Abrupt.

CLAYSTONE-1ight grey, micaceous, greasy lustre,
with large carbonized plant fragments. Probable
ash band. Non-calcareous. Abrupt.

MUDSTONE-black, carbonaceous, with thin bright coal

bands. Core ground, possible core loss.
Gradational. , : _

SILTSTONE-argillaceous/SANDSTONE-very fine-grained
silty (100:0 grading down to 0:100)-interlaminated
coarsening-downwards by increase of sand component,
Some large ripple-sets. Rare sheared carbonaceous
laminae. Slickensides and quartz at 106.43 m

(739 CA) and 105.99 m (83° CA). Abrupt.

SANDSTONE-medium to coarse-grained, with minor very
coarse-grained phases. Dirty, weakly calcareous,
abundant muddy and coaly intraclasts. Cross beddeg
(sedimentary dip to 40°). Dark grey, very fine
sandstone and siltstone from 107.60 to 107.64 m.
Slickensides and calcite (50° CA) at 107.70.
Erosional.

MUDSTONE-black, carbonaceous. listricated, with
thin bright coal bands. Stick. :

MUDSTONE-black, carbonaceous, with abundant thin
bright coal bands. Stick.

MUDSTONE—black, carbonaceous,
coal bands. Stick.

MUDSTONE-biack, carbonaceous, listricated with thirg
bright coal bands. Broken and broken stick. Core
ground. ' -

with thin bright

A

3
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Thickness

DESCRIPTION

20

25°
26°

159
30°

™

o]

to

107.

107.

108.

108.

108

108.
108.
198;
108.
108.

109,
108.
108.
109.

109.

110.

110,

05

L1310

24

28

31

26

84

MUDSTONE-black, carbonaceous, listricated, with
thin bright coal bands. Stick.

MUDSTONE-black, carbonaceous, with thick (to
0.003 m) bright coal bands. Abundant thin bright
coal bands. Listricated. Stick. Core ground at
top.

. .
MUDSTONE-black, carbonaceous, listricated in top
0.01 m, with 30% bright coal bands.

COAL/MUDSTONE-(50:50)-coal, dull and bright with
bands of black, carbonaceous mudstone. Stick.

COAL—dull banded, lustrous, stick. Grouand at top.

MUDSTONE-black, carbonaceous, listricated, with
thin bright coal bands. Stick.

MUDSTONE-black, carbonaceous, with thin bright
coal bands. Broken.

MUDSTONE—black, carbonaceous, with a few thin
bright coal bands. Listricated. Stick.:

MUDSTONE-black, .carbonaceous, with thin bright
coal bands. Listricated. Stick.

MUDSTONE-black, carbonaceoﬁs, with abundant tiny
coal specks. Listricated. Stick.

MUDSTONE-black, carbonaceous, with thin bright
coal bands, abundant plant fragments. Listricated
Some sheared thick, bright coal bands (0.002 to
0.003 m), defining bedding. Stick. Abrupt.

MUDSTONE-dark grey, listricated, slightly ferrugingt
ous. Abundant plant fragments, calcite veinlets
parallel to bedding (60° to 75% CA). Few tiny
rootlets. Possible seatearth. Gradational.
Weakly calcareous.

MUDSTONE-dark grey to black, carbonaceous, approx-
imately 30% ferruginous phases. Occasional coaly
bands; abundant carbonized plant fragments.
Moderately to strongly calcareous.

MUDSTONE-dark grey, ferruginous, strongly cal-
careous. Abundant rootlets. Probable seatearth.
Abundant carbonized plant debris at top. Gradat-
ional. .
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140 ¢
to
120 ¢

112,

1112

baser.

116.

111.87

26

112.28

112.30
112.

112.40

112.42

.48

114.93

115.90

117.60

80

118.

121.88

36

1.13

MUDSTONE-dark grey . to black, carbonaceous, approx-
"imately 50% ferruginous phases. Moderately to
‘'strongly . calcareous; abundant carbonized plant
fragments, locally listricated. Gradational.

MUDSTONE-black, carbonaceous, becoming canneloid
in basal 0.16 m. Core ground at base.
COAL-dull banded, sheared,

stick. Ground zt top.

MUDSTONE-carbonaceous, black,

abundant coaly flecksy.
Stick. :

MUDSETONE-black, carbonaceous, with thin bright coal

bands, Listricated. Broken.

MUDSTONE-black, carbonaceous, with a few thin
bright coal bands. Listricated at top and base.
Stick. ‘ ' :

MUDSTONE/COAL- (50:50)-black, carbonaceous, mud-
stone with bright coal bands. Abrupt.

SILTSTCNE-medium grey, argiliaceous, with large‘
carbonized plant fragments. Non-calcareous.
Abrupt. '

MUDSTONE-black, carbonaceous. Abundant bright

coal bands in top 0.12 m, and scattered throughout
unit. Becomes slightly ferruginous in basal 0.22 &,
and silty. Core Loss: 1.15 m. Gradational.

SILTSTONE-dark grey, argillaceous. Vague root-
Tets and slightly ferruginous in top 0.09 m.
Non-calcareous. (Gradational.

MUDSTONE-dark grey, locally listricated, with
silty carbonaceous and ferruginous phases.

SILTSTONE-dark grey, alternating sandy and argill-
aceous carbonaceous phases. Moderately calcareous]
gradational. ' ‘

MUDSTONE-black, carbonaceous, scattered plant
fragments towards top; occasional bright coal
bands, listricated. Abrupt.

MUDSTONE-black, carbonaceous, becoming silty to-
wards base. Locally very silty and strongly
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d Dipo

Depth

m

Thickness

DESCRIPTION

126.

126.

127.

128.

129.

40

77

58

87

82

argillaceous towards base, calcareous throughout.

at top, increasing towards base. Non-calcareous.

calcareous with occasional rootlets and scattered
bright coal bands. Listricated abundant calcite
veinlets parallel to bedding. Gradational.

SILTSTONE-dark grey sandy at top, becoming

Top 1.60 m slumped with calcite veinlets parallel
to bedding and occasional coaly bands. Lamination
becomes vague toward base of unit as sandy laminae
become scarcer. Abrupt. '

MUDSTONE-dark grey, silty, rare finely broken
plant debris 0.01 m at top with sheared coal bands!
Gradational. Non-calcareous.

MUDSTONE-medium grey at top, grading down to dark
grey. Listricated throughout, with sphaerosiderite
nodules and rootlets in top 0.36 m. Gradational.
Non-calcareous.

MUDSTONE/SILTSTONE-interbedded (30 c¢m) brownish-
grey argillaceous siltstone and dark grey silty
mudstone. Siltstone contains rootlets; both
siltstone and mudstone are locally listricted.
Thin calcareous films on listric surfaces in silt-
stone, unit otherwise non-calcareous. Gradational.

MUDSTONE-dark grey to black, slightly calcareous

Slightly listricated .at top. Basal contact with
coal ground out, core loss 0.50 m.
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BH NO..ABPé—Z
DipO DEPTH [THICKNESS DESCRIPTION
m m .
129.82 1.96 : TOP OF "C UPPER"SEAM
129.84 0.02 ICOAL-dull, lustrous, broken
129.93 0.09 |COAL-dull banded, broken stick
130.03 0.10 COAL-dull lustrous, stick
130.05 0.02 JCOAL-dull lustrous, stick
130.25 (0.20) |CORE LOST:COAL-position assumed
130.28 0.037 IMUDSTONE -medium to dark grey with weakly calcareous
silty laminae. Stick.
130.31 0.03 MUDSTONE-dark grey, rooty, with bright coal bands
and sphaerosiderite nodules. Non-calcareous.
130.35 (0.04) |CORE LOST:MUDSTONE:;. Position assumed.
130.326 1 0.01 MUDSTONE-dark grey, rooty, non-calcareous. Stick.
130.52 (0.16) ICORE LOST: COAL
130.55 0.03 COAL-dull banded, sheared, stick.
130.58 0.03 COAL-bright banded,_broken.
130.59 0.01 MUDSTONE-dark grey with bright coal bands and
sphaerosiderite nodules. Broken.
130.069 (0.10). ICORE LOST;MUDSTDNE' " Position assumed.
130.73 0.04 |COAL-dull and bright, sheared, ground. Broken stic
130.80 0.07 |COAL-dull and bright, bright bands up to 0.01 m
Stick. _
131.78 | (0.98) |[CORE LOST+COAL.. Position assumed.
131;78 FLOOR OF "C UPPER" SEAM
ISL-97 0.19 MUDSTONE -medium grey listricated, abundant plant
N fragments, rooty. Non-calcareous; gradational.
1132.42 0.45 MUDSTONE-dark grey to black, ferruginous at top,
carbonaceous at base. L15tr1cated, non-calcareous.
Abundant bright coal bands. Core ground, loss 0.15




BH NO

[

BPE-2

Pagé 14

Dip”

DEPTH
- m

THICKNESS
m

DESCRIPTION

10° t

10

average 30
(sluAPing)

132.93

136.80

b 90°

137.17

138.87

138.23

5 30°
141.27

142.30

142.57

142,57

143.00

.51

.87

.37

.70

.40

.03

.27

2.91
.43)

MUDSTONE-medium grey listricated, sheared, crumbly,

MUDSTONE-dark grey, carbonaceous, with ferruginous
Abundant plant fragment:

Ground at base.

Occasional rootlets.

Non-calcareous, basal contact]
ground out.

moderately calcareous phases.
locally sheared and listricated. Abundant bright
coal bands imn top 0.70 m. Slumped with dips up to
vertical. Ferruginous band, moderately calcareous,
with rootlets, from 135.92 to 136.06 below top.

SILTSTONE/MUDSTONE(80:20) -interbedded slumped dark

.{strongly calcareous, mudstone non-calcareous. |

grey siltstone and carbonaceous mudstone. Siltston
Gradational.

SILTSTONE/SANDSTONE-verv fine-grained/MUDSTONE

(40:20:40)-interbedded, slumped, argillaceous
sandstone, siltstone, and silty mudstone. Some wor
and pelecypod burrows. Sandstones show disrupted
small-scale low-angle cross-lamination. Strongly
calcareous throughout.. Overall 'churned" appearanc
Occasional bright coal bands in top 0.80 m.

SANDSTONE-very fine-grained/SILTSTONE(60:40)-inter

{SILTSTONE-argillaceous,
silty-dark grey, strongly calcareous.

fcoal bands.

bedded, slumped silty sandstone and siltstomne.
Lamination is vague, ripples, low-angle cross-
lamination and scouring. Strongly calcareous
throughout. Abrupt, slumped at base.

grading down to MUDSTONE,
Small-scale
low-angle cross-lamination, defined by stringers. of
very fine sand in middle third of unit. Some well-
preserved plant fossils. Ferruginous band, with
coarse calcite veining, from 0.22 to 0.30 m above
base. Basal 0.10 m slightly carbonaceous.
Gradational. :

MUDSTONE-black, carbonaceous with abundant bright
Locally listricated. Core ground.

TOP OF "C LOWER' ZONE

CORE LOST: COAL, poor quality.
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BH NO. BPE-2

Dip®| DEPTH [THICKNESS | DESCRIPTION
m m : .

0O

13 143.38 0.38 MUDSTONE-black, carbondceous, abundant bright coal

[bands, locally listricated, ground.

143,41 '0.03 |MUDSTONE-black, lustrous, yery carbonaceous, "bone '},
: well developed cleat at 70 to bedding. Abrupt, stiick

143.43 0.0z MUDSTONE-black,,carbonaceous, with thin bright
coal bands. Stick. '

143.52 0.09 (MUDSTONE-black, carbonacecus, with thin bright coal
bands. Broken.

143.66 0.14 MUDSTONE-black, carbonaceous, with abundant bright
_ coal bands, increasing toward base. Stick.

143,72 - 0.06 MUDSTONE-black, carbonaceous, abundant thin bright
coal bands, lustrous ("bony"). Broken.

143.87 (0.15) |[CORE LOST: MUDSTONE

i43.90 (0.03) [CORE LOST: (OAL

143.94 0.04 = [COAL-dull banded, friable, ground at top. Stick.
144.01 | 0.07 |[OAL-dull, lustrous, friable, stick.

144,10 0.09. [KOAL-dull, lustrous, friable, broken..

144.12 0.02 MUDSTONE—Elack, carbonaceous, badly broken.

144.82 { (0.70) [ORE LOST:COAL

144 .89 0.07 EOAL-bright banded, strongly cleated; broken stick.

145.09 0.20 MUDSTONE-dark grey, listricated,black, carby at top
, " &nd base. Stick.

145.29 (0.20) [CORE LOST:COAL'

145.35 | 0.06- LOAL-dull, lustrous, stick.
145.40 { 0.05 EOAL-dull, lustrous, stick
145.42 0.02 COAL-bright_banded, stick.

145.48 AO.06 EOAL-dull lustrous, sheared, stick.

-

145.48 — - FLOOR OF ''C LOWER"™ ZONE
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Dip

DEPTH
. m

THICKNESS

m

DESCRIPTION

39 at

21

146.95

150.17

150.71
150.71

151.43

155,25

155.79

t base

156.52

157.54

162.58

149.32 |

it 149.07

1.

47

.37

.85

.54

.72

* |Siliceous,

.82

.54

.73

.02

.04

{SILTSTONE-dark, grey, argillaceous, occasional brig

argillaceous, ferruginous

|SILTSTONE-medium grey, ,
Non-calcareous,

phases, occasional rootlets
gradational.

SANDSTONE-very fine-grained/SILTSTONE-(50:50)-
medium-grey, interlaminated, lamination obliterated
by root disturbance in top. 1.53 m; rootlets through
out. Non-calcareous; abrupt

SANDSTONE-fine to medium-grained, grading down to
coarse-grained/SILTSTONE(70:30 grading down to 90:1
interlaminated, "dirty" sandstone and siltstone wit
argillaceous and coaly laminae. Generally slumped,
Siliceous, non-calcareous, abrupt.

laminae of
gradational.

[coal bands. Basal
very fine sandstone.

0.10 m contains 50%
Non-calcareous;

SANDSTONE-coarse-grained, well-sorted grains interl
Abundant coaly laminae, some small-scale cross-
lamination. Locally with abundant muddy matrix.
non-calcareous, erosional.

SILTSTONE-dark grey, argillaceous. Very fine, -~
]ty sandstone phases from 151.47 to 151.67, 152, 57
to 153.80, and 153.52 to 153.74. Ferruginous band
from 153.74 to 154.14, 154.46 to 154.60 and 154.72
to 154.83. Dark grey silty carbonaceous mudstone
from 154.33 to 154.46. Basal contact ground out;
probably gradational.

IMUDSTONE-dark grey, silty in top 0.12 m, remainder
of unit dark .grey to black, carbonaceous with thin
bright coal bands. Core ground. Probable core 1los
Basal 0.02 m contains 50% bright coal bands. Abrup

"churned" appeal
Rare coal band

SILTSTONE-dark grey, argillaceous,

{ (possibly root disturbance); rooty.
Non-calcareous; gradational.

SILTSTONE/SANDSTONE-very fine-grained. (80:20)-
interlaminated, locally slumped medium-grey sandstg
and -dark grey, arglllaceous siltstone. Non-calcare
gradational.

from top to 159.18, fine silty sand from 159.18 to
160.79, medium to coarse sand from 160.79 to 162.13,
coarse to very-coarse sand from 162.13 to base, EXcCHq
for -interval 159.18 to 160.79 which is patchily

calcareous, overall the units 1s non-calcareous, af

SANDSTONE/SILTSTONE-fine to very-fine sand/silt (54:

0)
h

ht

ock.

ance

ne
ous

50

pt
d
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Dip® |Depth Thitkness DESCRIPTION
i1 m

100 at{159.23 is siliceous throughout. Occasional granule
bands in basal 0.45 m. Common carbenaceous and
argillaceous laminae and intraclasts. Abundant
scouring and medium-scale cross-lamination.
Overall "cooked" and dirty appearance. Stylolitic
seams 1n basal 0.45 m.

163.30|(0.72) | CORE LOST: ROCK

BASE OF BOREHOLE 163.30 m.




BP CANADA COAL DIVISION

PROJECT: SUKUNKA | B.H. - BP-R (cleanout)
Contractor: Tonto Drilling . Co-crdinates: N 6121533.0 -
.) , E 586723.0
mmenced: 8/6/79 Surface Elevation: 921.7 m
Completed: 9/6/79 ' : , Geophysically logged: vyes/hW
(through casing)
Core Size: N T Hole cemented: - yes/H
Hole Angle § [/ see details - Casing Left in Hole See belowm
Azimuth: \ overleaf :
A Geclogist Depth
Logged by: - -
Triconed from 61.57 m tc 67 m.
Final Depth: 67 m + Tricone, sub and 1 x 3 m rod, left down
_ - hole 62.5 to 67 m.
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
Gething (Lower) . - 67.00 67.00+ 854,70

- — |

SEAMS - DEPTH THICKNESS $RECOVERY - ELEVATION

A Zone 14.00 - - 907,70

B Upper - 33.19 2.94 - 888.51
STRUCTURAL FEATURE DEPTH REMARKS

F. PR. : 46,00 Probable repeat section

of B to C Seam interval.
Throw 8 to 9 m.



BP-R SPOT VERTICALITY SURVEY

DEPTH | INCLINATION
25 m 3.6°
50 m 4.4°
65 m 5.6°

(Azimuth unavailable due to rods in hole)

-p000o000-



BP CANADA COAL DIVISION

PROJECT: SUKUNKA

iontractor: Tonto Drilling
ommenced: 10/6/79

Completed: Redrilled from surface
as BP 69A
Core Size: HQ

Hole Angle § ).£46/AtbAll/
Azimuth: \ Atdflpht

Details not available

B.H. BP 69

Co-ordinates: N 6118919.3
E 591643.0

Surface Elevation: 1624.1 m
Geophysically logged: Aed/no
Hole cemented: - - Nds/no

*

Casing Left in Hole 3m
(see below)

_ Geologist Depth
Logged by: C. Bickford 0.00-T.D.
Final Depth:117.41 (Drillers depth) *97.5 m drill pipe left in hole
, ' 19.91-117.41 m.
FORMATION]MEMBER DEPTH THICKNESS ELEVATION
Hullcross - 5.00 0.80+ 1619.1
Gates 117.41 112.41+ 1506.69
SEAMS - DEPTH THICKNESS 2RECOVERY ELEVATION

See summary sheet BP6SA

STRUCTURAL FEATURE _ DEPTH

F. PR. o 64.03-66.47

REMARKS

3.96 m throw; steep dips,
slickensides, calcite
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Dip

DEPTH

THICKNESS

g3

DESCRIPTION

HULCROSS MEMBER

.00

.80

| SANDSTONE-very fine to fine grained, argillaceous

medium scale low-angle cross-laminated. Locally
slumped with muddy intraclasts. Non-calcareous.
Core broken and jumbled, ground at top. Basal
contact ground out.- Rough rusty joints parallel td
core axis. Core loss 0.21.

.21

5.46

5.49

77
.87
.97

6.69

17

.19
.21

.57

(0.
(0.

.21

.25

.03

28)-

108)

.10
.72

.48

.02
.02

.36

GATES MEMBER

SANDSTONE-coarse-grained, grading to conglomerate

in basal 0.03 m. Well-sorted but with argillaceou
laminae; small-scale low-angle cross-lamination
and scouring. Rough rusty joints parallel to core
axls, rusty slickensides at 30" CA. Non-calcareous
Erosional.

 SILTSTONE-dark grey, sandy at top, argillaceous at

base. Abundant rusty joints parallel and
perpendicular to bedding. Scattered plant frag-
ments. Weakly to moderately calcareous. Core
badly broken; sheared at base.

IMUDSTONE-dark grey, sheared, non-calcareous,

abundant sheared coaly bands.

CORE LOSS-ROCK

CORE 1OSS-COAL

COAL-dull lustrous. Broken and ground.BP 69/7G/1

MUDSTONE-grading down to SILTSTONE-mudstone,. dark

grey, listricated, grading down through silty mud-
stone to dark grey, argillaceous, siltstone, with

.|carbonized and pyritized plant fragments. Non-

calcareous; gradational.Core broken. Core loss
0.44 m.

SANDSTONE-very fine-grained, silty, dark grey,

weakly calcareous, with carbonised (pyritised at
top) plant fragments, and occasional rootlets.
Core badly broken; basal contact ground out.

COAL-dull lustrous. Broken and ground

MUDSTONE-dark grey to black, carbonaceous, pyritic;

thin bright coal bands. Broken and ground

SANDSTONE-very fine-grained, medium grey, silty,

ferruginous, calcareous, with pyrite-filled worm

b

burrows. Gradational. Rootlets. Core badlv brg




{

BH No. ;BP 69

Pége 2

Dip0

DEPTH
m

THICKNESS

m

DESCRIPTION

8.84

9.22

9.75

10.42

11.29

12.06

12.71

15.71

(0.

.00

.27

.38

53)

.01

.66

.87

77

.65

|CORE L0SS-ROCK

SILTSTONE-dark grey, argillaceous, sandy in top
0.07 and basal 0.04. Ferruginous band at 0.539 to
0.64 m above base. Calcareous. Abundant pyritised
woTm burrows. <{ore badly ground from 0.15 to 0.37
below top. Probable core loss. Top 0.04 slumped,
listricated. Gradational.

SANDSTONE -medium grey, silty.,fine to very fine-
grained. Abundant carbonaceous laminae and slumpinp
at top. Moderately to strongly calcareous. Broken
and ground at base.

 |SILTSTONE/MUDSTONE (50:50) - interlaminated medium

MUDSTONE-dark brown, intensely listricated, ground1

SILTSTONE-dark grey, sandy, non-calcareous, Tooty
at top; devoid of lamination: possible root-
disturbance. Gradational. Listricated top contact
with sheared bright coal bands. Contact dip: 29
SANDSTONE-fine-grained  (very fine in basal 0.16 m).
light grey, well-sorted but with abundant argillacg
laminae and occasional plant-fragments. Low-angle
and ripple-drift cross-lamination:occasional rootlg
Silty, weakly calcareous in top 0.13 m, otherwise
strongly-ca%careoug. Core broken, rough rusty
joints at 0  to 20 CA. Abrupt.

SILTSTONE-dark grey, argillaceous,
to very silty mudstone.
decreasing. to weakly at base.
lamigae andaplant fragments.
at 07 to 10" CA. Abrupt.

locally grading

Occasional carbonacyg
Rough, rusty joint

MUDSTONE/SILTSTONE-(100:0 to 50:50 at base)- thinly
interlaminated, slightly slumped, non-calcareous
dark grey argillaceous. siltstone and carbonaceous
mudstone. Large coaly fragments in top 0.13 m.
Some rootlets. Possible lake-beds? Gradational.

grey siltstone and dark grey silty mudstone.
Intensely bioturbated in top 0.73 m, with abundant
small dark worm burrows. Followed by less intense
burrowed sequence.in which ripples of silt are stil
discernable. A few coal streaks 1n this basal
sequence, which is moderately calcareous, while
remainder of unit is non-calcareous. Gradational,

Strongly calcareous at top.

g

ous

ts.

ous

ground towards base.
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Dip®

DEPTH
m

THICKNESS
m

DESCRIPTION

0°to6

ODtOS

13.89

14.40

15.52

16.24

16.51

17.65

18.59

18.86

0.18

0.51

MUDSTONE;dark grey, silty, slightly carbonaceous,
with abundant plant fragments. Abrupt.

MUDSTONE/SILTSTONE(SO:50)—dark grey, churned (root

disturbed), listricated, rooty argillaceous silt-
stone and silty mudstone. Carbonaceous phase from
0.06 to 0.17 m; sandy phase from 0.17 to 0.36 m
below top. Non-calcareous throughout. Core
locally ground; gradational.

SILTSTONE/SANDSTONE-verv fine-grained/MUDSTONE
(70:0:30 grading down to 60:30:10 at base)-
interlaminated silty sandstone, siltstone and silt
mudstone. Abundant slumping, worm and pelecypod
burrows. Muddy phases slightly listricated. Weak
calcareous; gradational.

SANDSTONE-very fine-grained, silty, medium grey,
low-angle cross-laminated with some scours and
slumps. Occasional small dark burrows in basal
0.10 m. Occasional muddy laminae. Weakly to
moderately calcareous; very gradational.

SILTSTONE-argillaceous, dark grey, abundant small
dark burrows. Gradational at both top and base,
weakly calcareous. ’

MUDSTONE/SILTSTONE (40:60) -dark grey siity mudstane

and siltstone-occasional sandy phases. Lamination
obscured at top by abundant small dark burrows;
remainder of unit consists of many fining upward
cycles, reminscent of the Sukunka Member (this is

v

Ly

not the Sukunkoid Marker) Locally slumped. Gradatipmnal

Non-calcareous excepnt for strongly calcareous
sandy phases. '

Core badly broken at base, 0.44 m lost.

MUDSTONE-black, carbonaceous. Core badly broken

Occasional pyritized worm burrows. Abundant
whole and fragmented pelecypods; some still
articulated

BP 69/F/1 at . 0.10 m below top

BP 69/F/2, 3, 4, at 0.15 to 0.20 m

SILTSTONE-dark grey, very argillaceous, non-calcargous
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Dipo

DEPTH

THICKNESS
m

DESCRIPTION

0 to

15.55

19.56

19.72

20.74

22.26

23.37

23.61

27.63

30.16

31.55

3°33:.29]

0.69

(1.02)

MUDSTQNE-dark grey, with carbonaceous phases -

MUDSTONE-black, carbonaceous, intensely sheared and

listricated, increasing in intensity towards base.
Non-calcareous. Plant fragments. Sheared at base;
broken throughout-possible core loss.

COAL-dull; lustrous, broken.

listricated.

CORE LOSS-ROCK

SILTSTONE-dark grey, argillaceous, with occasional
phases of silty mudstone. Top 0.08 m grades into
listricated, slightly carbonaceous mudstone.
Scattered flnely broken plant fragments throughout
Moderately to strongly calcareous. Gradational.

SANDSTONE-fine grained/MUDSTONE (80:20)- medium
grey strongly calcareous sandstone with laminae
and interbeds of dark grey, silty mudstone.

Abrupt.

MUDSTONE-dark grey, slightly carbonaceous, listricd
plant fragments, pyrite flecks. abundant thin bright
coal bands towards top. Abrupt.

SILTSTONE/SANDSTONE,very fine-grained (70:30.gradif

jcalcareous, gradational.

down to 90:10)-dark grey argillaceous siltstone and
medium grey, silty sandstone, interlaminated. Sandy
phases are moderately to strongly calcareous,
otherwise non-calcareous. Locally slumped. Rooty:
at top. Gradational.

SILTSTONdeark grey, arglllaceous, rare sandy phase
Weakly calcareous. Gradatioraix

MUDSTONE-silty, slightly carbonaceous in top 0.62 n
and in basal 0.36 (with sandy lenses). Remainder
of unit is carbonaceous, listricated at top. Non-

SANDSTONE-very fine to fine grained/MUDSTONE(S0:10)
interlaminated medium grey , silty sandstone and
dark grey silty mudstone. Some ripple-lamination,
Scattered small worm burrows and finely broken
plant debris: Strongly calcareous-40% muddy laming
in basal 0.28 m. Abrupt.

Abundant finely broken plant fragments; some slumping.

ted.

g

e



BH No. |BP 69

Page 5

DESCRIPTION

Dip°®| DEPTH [THICKNESS

I m
34.33 2.04
40;65 6.32
4;.80 1.15
49.68 7.88
53.03 3.35
54.39 | 1.36
58.02 3.63
59.91 1.89

MUDSTONE/SANDSTONE-very fine-grained (80:20)-dark

SANDSTONE-medium-grained, light grey, clean, well-

grey silty mudstone with ripples and laminae of
medium grey, silty sandstone. Occasional pelecypod
burrows. Gradational.

sorted. Alternately weakly and strongly calcareous
phases. Abundant churned muddy laminae in top
0.12 m. Carbonaceous mudstone laminae in basal
2.46 m. Occasional large burrows. Abrupt.

SILTSTONE-argillaceous, with sandy laminae towards

Alternating phases of clean sandstone and sandstone

SANDSTONE-fine-grained, some medium and very fine-

SANDSTONE-fine to medium-grained at top grading

base. Top 0.16 m grades up from silty mudstone to
carbonaceous mudstone with a few bright coal bands}
Below this mudstone, scattered plant fragments in
top 0.38 m of the siltstone.Non-calcareous.
Gradational.

SANDSTONE-fine to-medium-grained. Medium gray.

with up to 30% laminae of silty mudstone and
siltstone. Mudstone laminae tending to be
carbonaceous with mica. flecks. Generally weakly
to moderately calcareous; occasional phases of-
light grey, clean, very strongly calcareous
sandstone (almost calcarenite). Occasional large
worm burrows. Abrupt. :

grained phases. Alternating clean and laminated
phases as above. _Generally weakly calcareous;
locally moderately calcareous. Abrupt

down to very fine-grained at base. Abundant
laminae of mudstone(locally carbonaceous). :
weakly to moderately calcareous. Slumped: locally
overturned bedding. Gradational.

SILTSTONE/SANDSTONE, very fine-grained (80:20)

ISANDSTONE-very fine-grained, dark grey,'silty;

interbedded, 'dark grey argillaceous siltstone and
medium grey silty sandstone, locally intensely
bioturbated. ' Weakly calcareous scattered large
worm burrows; pelecypod burrows. Gradational.

one slumped block of laminated fine sandstone
(strongly calcareous) and siltstone,from 0.69 to
0.86 m above base. Unit weakly calcareous.
Abrupt.
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Dip®

DEPTH

I

THICKNESS
m

DESCRIPTION

608t
1% at
Goat
4 at
60at

67.
61.
63.
66.
63.
67.

71

71.

72

87
93
38
49
87
75

.39

60

.15

.59

.75

7.96

it calcareous, light grey, very fine sandstone from

SILTSTONE/SANDSTONE ,very-fine-grained/MUDSTONE
(50:10:40)-interbedded and interlaminated. dark
grey silty mudstone and argillaceous siltstone
with laminae of medium grey silty sandstone. Many
fining-upward cycles, scoured at base, with
locally abundant small dark worm burrows and
pelecypod burrows. Weakly calcareous. Very stron

3.42 to 3.50 m below top. Core badly ground from
3.50 to 3.80 m. Probable fault in interval from
4,12 m below top to 1.40 m above base. (Recovery
in this zone 0.78 m; core loss 1.66 m.)
Sl%ckensides'and calcite at top of fault zomne.

62 °CA. '

in middle of zone 56° CA-with clayey gouge.

at base of zone 73 C% o o

Dips in fault zone 15 ,257,32

Basal 0.58 m of unit consists of strongly to very

strongly calcareous light grey very fine sandstone
with minor mudstone laminae. Probably equivalent

unit from 3.42 to 3.50 m below top; throw on fault
= 3.96 m.

SILTSTONE/MUDSTONE/SANDSTONE-Very fine-grained to

SILTSTONE-dark grey, sandy, with abundant very

Non-calcareous. Abundant small dark worm burrows.

pyritic, non-calcareous. Slickensides and calcite

medium-grained (30:30:40, grading down  to 40:40:20
interlaminated, bioturbated dark grey siltstone
and silty mudstone with lenses and thin beds of
sandstone, locally churned by burrowing. Abundant
large and small worm burrows, Common fining-upward
cycles with scoured bases. Patchily weakly
calcareous. Abrupt,

small dark worm burrows. Strongly calcareous.
Abrupt. Very homogeneous unit.

SILTSTONE-dark grey, with a few thin sandy Taminae
Gradational.

SILTSTONE—dark-grey, very argillaceous,homogeneous
(60 °CA) at 0.95 m below top. Core broken and
sheared;some calcite from 1.15 to 1.20 m.

Gradational.

MUDSTONE/SILTSTONE(50:50) -interbedded dark grey

Slickensides and calcite {55  CA) adjacent to basa

silty mudstone and siltstone, with lighter
silty laminae. Non-calcareogs, gradational.

contact.

{ufe]
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DipO

DEPTH
m

THICKNESS
m

DESCRIPTION

78.25

78.53

82.60

82.73

83.08
83.15

83.21

83.22

83.56
83.58
83.59

83.61

83.64

3.50

(0.35)

0.02

0.02

0.03

SILTSTONE/MUDSTONE/SANDSTONE-very fine-grained

(50:25:25)-interlaminated, intensely bioturbated,
Sukunkoid Marker; non-calcareous with very abundangf
small worm burrows. Lamination generally obscure.
Basal 0.88 m is SANDSTONE/SILTSTONE (70:30),

otherwise as above. Abrupt.

interlaminated silty sandstone and mudstone, with
occasional laminae of carbonaceous mudstone.
Abundant small worm burrows.

SANDSTONE-very fine to fine-grained, argillaceous,

abundant burrows, locally pyritic. Some scouring
and medium scale low-angle cross-lamination. Some
shearing, listrication from 0.37 to 0.65 m belgw
top. Breccia in calcite with slickensides (70 CA)
at 2.58 m below top. 60% laminae of dark grey,
pyritic mudstone from 1.91 to 2.24 m below top.
Unit non-calcareous; ground at base.

CONGLOMERATE -marker ,well-rounded pebbles and

graules of chert in a silty, muddy matrix. Sheared
withslickensides and calcite. Abrupt, listricated
at base.

TOP OF E. ZONE

3

CORE LOSS-COAL

MUDSTONE/COAL-mixed fragments of listricated dark

ground. Probable core loss. )
: ' BP-69/E3/1
COAL-dull, slightly sheared, with three bands,
[0.001 m thick, of carbonaceous mudstone. Stick.
BP 69/E3/2

MUDSTONE/SANDSTONE-very fine to fine-grained (50:5p)

grey carbonaceous mudstone, black cannelcid mudstore
‘land sheared dull lustrous coal. Many fragments

IMUDSTONE-dark grey, listricated, stick. Top 0.06
carbonaceous, remainder of unit with sheared coaly

stick.

broken

MUDSTONE-dark grey, carbonaceous, listricated, brolk

inclusions (rootlets?). Basal 0.02 m carbonaceousy

COAL-dull lustrous, sheared, broken stick
' BP 69/E3/3

en.

MUDSTONE-dark grey, listricated, slightly carbonaceous

MUDSTONE -dark gfey, carbonaceous, listricated, shefred

MUDSTONE-black; carbonaceous, with coal hands up
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87.

reous

o

Dipo DEPTH [THICKNESS DESCRIPTION
m m
to 0.002 m thick. Broken stick.
83.69 0.05 MUDSTONE—dark grey to black, carbonaceous, with
: thin bright coal bands. Listricated. Broken stick

83.73 0.04 IMUDSTONE-black, as above, stick

83.75 0.02 MUDSTONE-black, carbbnaceous, listricated, broken.

83.80 0.05 MUDSTONE-black, carbonaceous, one 0.002 m coal band.
Listricated top & base. Stick.

83.83 | 0.03  |MUDSTONE-black, carbonaceous, stick, sheared.

83.94 0.11 IMUDSTONE-black, canneloid, lustrous. Broken stick
I BP 69/E3/4

83.98 0.04 MUDSTONE-black, carbonaceous, broken stick

84.23 0.25 IMUDSTONE-black, ‘canneloid, lustrous, broken stick
- BP _69/E3/5

84.29 0.06 COAL-sheared and pulverised, indistinguishable. .

. ' ' BP 69/E3/6

84.74 ) (0.45) CORE _LOSS- COAL AND ROCK

' BASE OF E. ZONE
85.04 0. 30 .MUDSTONE—dafk grey, rooty. Non-calcareous. .Abrupt
85.07 0.03 | SANDSTONE-fine-grained, "argillaceous, with carbona
' laminae. Abrupt. Non-calcareous.

86.15 1.08 MUDSTONE-dark grey, silty, occasional sandy laminaf
Non-calcareous. Carbonaceous phases from 0.61 to
0.82 m below top, and in basal 0.15. Listricated
at base. i -

86.60 0.45 SILTSTONE/SANDSTONE-very fine-grained (50:50)-
interlaminated dark grey argillaceous siltstone an
medium grey, argillaceous sandstone. Abundant :
carbonised plant fragments; rooty towards top. Noh-
calcarecus. Abrupt. . .- :

TOP OF E, UPPER ZONE
86.77 0.17 IMUDSTONE-black, carbonaceous, listricated, with
‘ large.coaly plant fragments. Abrupt °
86.94 D.17 MUDSTONE-dark grey, carbonaceous. Ground at base.
87.14 | 0.20  |MUDSTONE-black, carbonaceous abundant thin bright
' coal bands. Abrupt.
17 0.03 |COAL-bright, contorted structure. Hard, stick.

Not sampled. Abrupt. |
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Dip°| DEPTH [THICKNESS DESCRIPTION
m m
87.58 0.41 MUDSTONE-dark grey to black, carbonaceous, with
thin bright coal bands. C(Coal from 0.21 to 0.22
and 0.26 to 0.29 m below top. Not sampled.
Abundant listric bedding surfaces. Abrupt.
87.69 0:11 COAL-sheared, possibly dull § bright, stick.
Abrupt attached : L
- ‘BP 69/E7/1
88.29 0.60 MUDSTONE-dark grey, listricated, slightly
carponaceous; black, carbonaceous at top and base.
Stick. Abrupt, attached
88.38] 0.09 COAL-dull, lustrous, stick.
88.40 0.02 MUDSTONE-black, carbonaceous, thin bright coal banfs
: Stick.
88.53 0.13 MUDSTONE-black, canneloid, ground at top, stick.
88.60 0.07 MUDSTONE-black, canneloid, mixed with mudstone
black, carbonaceous,rbroken. _BP 69/E?/2
88.91 0.31 MUDSTONE-black, carbonaceous, with thin bright coal
bands. Slickensides and calcite {62  CA) at 0.14
Jabove base. Abrupt, listricated.
89.03 0.12 | COAL-dull, lustrous, sheared, stick, broken at bas
89.09 0.06 MUDSTONE-black, canneloid, lustrous, with thin
bright coal bands. BP 60/E?/3
89.15 0.06 MUDSTONE-dark grey, carbonaceous, listricated,
rooty, bright coal particles adhering: to top.
Stick. ' :
89.27 0.12 MUDSTONE-black, carbonaceous, listricated abundant
bright coal bands. Stick. Ground. Core loss 0.08
86.30}F 0.03 MUDSTONE-black, carbonaceous, abundant thin bright
' coal bands. Stick.
86,31 0.01 MUDSTONE-dark grey, carbonaceous, silty with attac]
thick coaly plant debris with pyrite flecks, at to]
Gradational.
BASE OF E, UPPER_ZONE
89.86 0.55 SILTSTONE-dark grey, with sandy phases. Non-calca
Tooty at top. Gradatiomnal. Stick.
89.91 0.05 MUDSTONE-black, carbonaceous, listricated, with
abundant thin bright coal bands. Stick.

reous
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Dip®| DEPTH [THICKNESS DESCRIPTION
m m :

89.93) 0.02 MUDSTONE-black, carbonaceous, with abundant thin
bright coal bands. Pyrite flecks on bedding.Stick.

90.03| 0.10 MUDSTONE-dark grey, abundant carbonised plant
fragments, some pyrite flecks. Stick.

90.22 0.19 MUDSTONE -medium grey, silty, slightly ferrugious.
Badly ground, broken.

90.70| (0.48) |CORE LOSS-ROCK

90.78| ©0.08 | MUDSTONE-black, carbonaceous, with thin bright coafl
bands. Stick. :

91.28 0.50 SANDSTONE -very fine-grained, silty, finer at top,
burrowed at :top; low angle cross-lamination and
scouring towards base; non-calcareous, abrupt.

91.72 0.44 MUDSTONE-dark grey, carbonaceous, abundant
carbonized plant fragments.- Silty towards base,
gradational. . '

92.76 1.04 SANDSTONE -very fine to fine-grained, occasionally

: grading up to siltstone. Some scouring and ripple
sets. Occasiconal argillaceous laminae. Non-
calcareous, erosional.

100.72 7.96 SILTSTONE/SANDSTONE-very fine to fine-grained
’ (70:30) -interbedded, locally slumped argillaceous
siltstone and sandstone. Top 2.30 m non-calcareoug;
remainder of unit.strongly calcareous. Gradational.
105.46 4.74 SILTSTONE/MUDSTONE-(80:20 grading down to 50:50)-
dark grey, argillacecus siltstone and silty mudstone,
thinly bedded; occasional bright coal chips. Locally
slumped; strongly calcareous, gradational, Some -
well preserved leaves. Occasional rootlets.
TOP OF Ei ZONE
105.80 0.34. |MUDSTONE-dark grey, carbonacecus, with finely
broken plant debris. Thin, silty laminae. : Abrupt
105.81 | 0.01  |COAL-dull lustrous, stick
105.86 0.05 [COAL-dull banded, slightly sheared, brokeh stick
105.88 D.02 ICOAL-dull banded, slightly sheared, broken.
105.91 0.03 COAL-dull banded, slightly sheared, stick
105.95 0.04 ICOAL-dull lustrous, stick
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Dip®| DEPTH [THICKNESS DESCRIPTION
3 m :

105.97 0.02 COALQbright banded, stick

106.01 0.04 COAL-bright banded, sheared, stick

106.03] 0.02 GOAL-bright banded, stick

106.04 0.01 COAL-dull lustrous, .stick

106.10 0.06 COAL-bright banded, sheared, stick

106.11 0.01 COAL-bright, with very thin mudstone laminae.
Abrupt, attached. o

, BP 69/E1/1

106.12 0.01 MUDSTONE-black, with bright coal bands at top and
base. Stick.

106.14 0.02 MUDSTONE-black, carbonaceous, with abundant thin
bright coal bands, stick, ground. Listricated.

106.88 0.74 MUDSTONE-medium grey, slightly carbonaceous,
listricated, abundant plant fragments. Ferruginous
rooty, from 0.15 to 0.30 m below top. Stick.

106.93 0.05 'MUDSTONE—black, carbonaceous, with abundant thin
bright coal bands. Broken.

107.27 0.34 MUDSTONE-dark grey, carbonaceous, listricated with

' ' abundant sheared coaly inclusions {large plant
fragments or rootlets?). Bright coal powder in
box. Broken stick.

107.35 0.08 MUDSTONE -dark gre&, carbonaceous, slightly
listricated, occasional thin bright coal bands,
HZS odor. Stick, ground.

107.55 0.20 MUDSTONE-black, carbonaceous, listricated thin
sheared coal bands. Ground at top. Abrupt,
attached.

107.58 0.03 COAL-bright banded, with 25% mudstone bands. Stic
gradational. BP 69/E1/2

107.64 0.06 MUDSTONE-black, carbonaceous, with thick bands and
inclusions of bright coal. Stick, abrupt; attache

‘ BP 69/E1/3

107.67 0.03 COAL-bright banded, stick.

1072.70 0.03 COAL-dull banded, stick

BP 69/E1/4
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DipO DEPTH [THICKNESS DESCRIPTION
m m :
107.83| 0.13 |MUDSTONE-dark grey, carbonaceous.listricated, with
scattered plant fragments. Gradational. Stick
107.85 0.02 MUDSTONE-black, carbonaceous, with thin bright coafl
bands. Gradational. Stick.
107.92 D.07 MUDSTONE-biack, carbonaceous to canneloid, lustroub
' with abundant thin bright coal bands. Stick.
Gradational. BP 69/E1/S
107.97 0.05 MUDSTONE-dark grey to black, carbonaceous, with
thin bright coal bands. Stick. Abrupt.
108.07 0.10 SILTSTONE-dark grey, argillaceous, carbonaceous,
rooty, stick. Abrupt.
108.13 0.06 MUDSTONE-black, carbonaceous, with thin and thick
bright coal bands. Abrupt.
108.15 0.02 COAL-dull, stick
108.164 0.01 COAL-bright, stick.
108.17 0.01 COAL-dull banded, stick
108.22| 0.05 |COAL-dull, lustrous, stick. 8P 69/E1/6
108.24| 0.02 MUDSTONE-black, carbonaceous, broken, with abundant
thin bright coal bands. | BP 697E1/7
108.27| 0.03 COAL-dull banded, lustrous. Stick.
108.29 0.02 COAL-dull lustrous with 50% laminae of éarbonaceous
mudstone. Stick.
108.31 0.02 ‘COAL-dull banded, lustrous. Stick.
108.34] 0.03  COAL-dull and bright, stick. BP?6§/Ei/8
108.44} 0.10  |MUDSTONE-black, carbonaceous, with thin btight
coal bands, stick. .
- BP 69/E1/9
108.51 0.07 COAL-dull, lustrous, stick.
108.58 0.07 COAL-dull banded, stick
108.64 0.06 COAL-dull, stick
108.65]| ©0.01 COAL-bright, stick
108.67 | 0.02 COAL-dull, stick
108.68 1 0.01 coAL-Bright, stick
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Dip®| DEPTH [THICKNESS DESCRIPTION
m m
108.71 0.03 COAL-dull, stick ' : BP‘69/E1/10
108.78 0.07 COAL;dull, stick
108.87 0.09 COAL-dull banded, stick BP 69/E1/11
108.88 0.01 MUDSTONE-black carbonaceous, with abundant bright
coal bands. Listricated. BP 69/E1/12
BASE OF E, ZONE
110.82 1.94 CONGLOMERATE-granule at top, coarsening down to
pebbles. Framework supported, with coarse sand
matrix. Overall clean appearance. Non-calcareou
Occasional coarse to very coarse sandstone phases
Abrupt. Carbonaceous in top 0.09 m.
.59 112.75 1.93 SANDSTONE-fine to coarse-grained; overall good

sorting, clean. Non-calcareous. Grailnsize

consistent in individual beds of 0.05 to 0.40 m.
A few thin silty-muddy phases, totalling 0.15 m
Large scale low-angle cross-laminated. Gradationdl.

113.51 0.76 -SANDSTONE-coarse to very coarse-grained, with
pebbly phases.Clean, well-sorted. Non-calcareous
abrupt. :

115.68 0.17 SANDSTONE-very fine to coarse-grained/SILTSTONE

' (50:50)-fining-upwards cycles, with conglomeratic
band at 0.12 m below top. Non-calcareous.
Gradational.

114.14 0.46 SANDSTONE -medium-grained, with pebble_énd granule
phases. Clean, weakly calcareous, abrupt.

0°to}2°114.39 0.25 SILTSTONE/MUDSTONE (50:50) -fining upward cycles of

: siltstone and silty mudstone, scoured at base, -
with thin sandy basal laminae. Weakly calcareous
~Erosional.

._TOP OF D1 ZONE

114 .62 0.23 MUDSTONE-black, carbonaceous, with 20% bright
coal bands, up to 0.01 m thick.

114.68 0.06 MUDSTONE-black, carbonaceous, abundant (up to 50%
. thin bright coal bands. Stick.

115.21 0.53 COAL AND MUDSTONE-fragments mixed in core box.
coal 1s sheared and ground, type indistinguishabl?;
mudstone is dark grey to black, listricated, with
some thin bright coal bands. Core loss 0.32 m.
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Dip°| DEPTH [THICKNESS DESCRIPTION
m m :
115.43 0.22 MUDSTONE AND SILTSTONE-rounded fragments and
pebbles (7cavings} mixed in core box. Mudstone
is dark grey, carbonaceous; siltstone is medium
grey, non-calcareous. '
115.45/ 0.02 | MUDSTONE-black, carbonaceous, with abundant thin
bright coal bands. - Broken and ground.
115.50 0.05 MUDSTONE-dark grey, carbonaceous, listricated with
abundant carbonised plant fragments.
116.12 0.62 MUDSTONE-silty, dark grey, slightly carbonaceous;
: listricated at top; plant fragments. Gradational.
BASE OF D, ZONE
116.89 0.77 SILTSTONE-dark grey with sandy wisps. Scattered
tiny rootlets and plant fragments. Occasional
pyrite specks and ferruginous laminae. Gradationg
15%at{ 117.41] 0.52 SANDSTONE-very fine-grained,ripple-laminated, with
top occasional silty and carbonaceous laminae in top
20 0.22 m. Non-caleareous .~ Calcite: one band
pagallel to bedding and thin veinlet at 10  to

at bottom

307 CA.

BASE OF RECOVERED CORE
HOLE JUNKED AND ABANDONED-SEE BP 69A




PROJECT:

BP CANADA COAL .-DIVISION

F. PR

SUKUNKA B.H. BP-69A
nitractor: Tonto Drilling Co-ordinates: N 6118931.6
_ E 591655.7
mmenced: 21/6/79 Surface Elevation: 1625.4 i
Completed: 8/7/79 Geophysically logged: yes/#6
Core Size: HQ Hole cemented: yes/#Hé
Hole Angle §& see details Casing Left in Hole None nm
Azimuth: \ overleaf
Geologist Depth
7 Logged by: C. Bickford 0.00-360.90 .
- D. Mitchell 360.90-T.D.
Final Depth: 495.20 m
PORMATIOh/MEMBER DEPTH THICKNESS ELEVATION
Hulcross 5.13 2.13 + 1620.27
Gates 229.80 224.67 1395.60
Fukunka 360.90 131.1 1264.50
Moosebar 437.18 76.28 1188.22
Gething (Upper) 489,56 52.38 1135.84
- (Eower). = 495.. 20 5.64 + 1130.20
SEAMS DEPTH THICKNESS $RECOVERY | ELEVATION
Bird 439.20 2.02 (d0.29) 58% 1186.20
U. Chamberlain (U.L.) 476.77 1.13 (d/dcl.13) 43% 1148.63
U. Chamberlain {(L.L.) 481.77 D 28 ‘ 21% 1143.63
L. Chamberlain 489.56 .10 (g%gigbonex 82% 1135.84
STRUCTURAL FEATURE DEPTH REMARKS
F. EST | 114.65 Steep dips/shearing, repeat of E,
floor, throw 5.45 m.
"F. PR T 196.00 Steep dips/shearing, minor’ fault.
© 387.70-388.81 Brecciation, minor fault (?RIM .

Pault)



BPB INSTRUMENTS (CANADA) LTD

" P.O. BOX 5638, POSTAL STATION A", CALGA.RY ALBER'I‘.A

BP-69A SPOT VERTICALITY SURVEY

DEPTH INCLINATION AZIMUTH

50m 0.6° . N 22° E
100w - 6.8° N 20° E
150m 0.8° N 21° E
200m 0.9° N 15° E
250m | - 1.0° N 19° E
300m : o 1.3° N 20° E

. 350m - ©1.5° N 18° E
400m : _ 1.7° N 19° E

- 450m 2.0° N 14° E
494m 2.4° . N12°E

- =0000000~
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Dip

DEPTH

THICKNESS
m

DESCRIPTION

70.18

70.46

71.18

72.92

73.51

77.42

78.22

78.78

81.96

0.28

Start Log of core. For interval 0.0 to 70.18,
refer to log of BP-69. .

= GATES MEMBER
SILTSTONE-medium grey, abundant small dark worm
burrows., Vaguely laminated. Weakly calcareous at
top. Increasing to very strongly calcareous at
base. Abrupt.

STLTSTONE/MUDSTONE/SANDSTONE-very fine-grained

{(40:40:20)-interlaminated dark grey, non-calcareous

grey, strongly calcareous sandstone. Abundant
small dark worm burrows. Basal contact ground out.

| SILTSTONE-dark grey, with occasional sandy and
argillaceous phases. Vague lamination; weakly
calcareous. Gradational.

SILTSTONE /MUDSTONE /SANDSTONE-very fine-grained

(40:40:20)-1interlaminated, fining-upward cycles of
dark grey non-calcareous siltstone and silty mud-
stone, with thin stringers of strongly calcareous,
medium grey, sandstone. Gradational.

SILTSTONE /MUDSTONE/SANDSTONE-very fine to fine-
grained (40:30:30)-similar to overlying unit but
intensely bioturbated, with. abundant small dark
worm burrows. Locally relict low-angle cross-
lamination in sandy phases. Sukunkoid:Marker. .
Long vertical worm burrows towards base. Basal
0.85 m consists of sandstone/siltstone/mudstone

load-casted at base. Unit is non-calcareous.

SANDSTONE-very fine-grained, silty, intensely

bioturbated, with occasional relict lamination.
Abundant burrowing. Non-calcareous. Dark grey '
pyritic mudstone phases at top and base. Gradation

IMUDSTONE-dark grey, with thin-sandy laminae at top.
Silty. Carbonaceous. Non-calcareous. Basal 0.29
contains 50% interbeds of very fine-grained sand-
stone. . '

SANDSTONE-very fine-grained/MUDSTONE(90:10)-medium
grey, low-angle and parallel-laminated silty sand-
stone with thin interbeds and laminae of dark grey
very silty mudstone. Non-calcareous. 80% mudstone
with 20% sand laminae and lenses, from 80.48 to

80.74. Coarse grained sandstone with abundant mud

(80:10:10), with abundant glauconite grains. Abrupt;

siltstone and silty mudstone with interbeds of medijum

al.

matrix from 80.74 to 80.81 (Erosional at base).
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Dip

DEPTH

THICKNESS
m

DESCRIPTION

82.15

82.18

82.

82.92

83.15

83.17

83.38

83:42

83.48

0.03

(0.16)
0.58

0.23

0.02
0.21

0.04
0.06

| SANDSTONE-very fine-grained/MUDSTONE (90:10) medium

over 0.01 m (erosional?) and listric?

Locally intense bﬁrrowing, characteristically small
dark burrows. The 80% mudstone phase is notably
unburrowed. Unit abrupt, slightly sheared at base

CONGLOMERATE-granules at top, grading down to
granules and small pebbles (50:50) at base. Overal
good sorting. Silty, non-calcareous matrix. Lis-
tricated basal contact, with flakes of sheared coal
adhering. Contact dip 15°.

TOP OF E. SEAM

3
COAL-sheared and broken. Coal type indistinguishah

FAULT, ESTABLISHED, Throw 1 m

CORE LOST- rock

grey silty sandstone with laminae of dark grey
silty mudstone. Locally bioturbated with scattered
small dark worm burrows. Non-calcareocus. Top 0.25§
with abundant fractures and ? dolomite veinlets, anp
'shearing at 45° CA. Dips increase abruptly upward
from 157 to 20 at base of sheared zone, to 80

at top.

Basal contact of unit with conglomerate interfinget

CONGLOMERATE- granule, but with clasts up to 80 mm
in basal 0.16 m. Granule phase itself is moderatel
well-sorted, with occasional small pebbles and siltg
non-c¢alcareous matrix. ~ 0.01 to 0.03 m sheared
coal from 0.15 to 0.18 m below top, possibly faulte
(base of cgal band- is polished and grooved, -
dipping 45°). Basal contact very irregular, with
load structures. (coal squeezed up between pebbles
Sheared coal adheres to base.

TOP OF E,.SEAM

COAL-dull and bright, sheared, broken

COAL-dull lﬁstrous, pyrité in basal 0.02 m, slightl
sheared, stick.

COAL-dull lustrous, sheared, broken and pulverised

COAL-dull lustrous, Include

0.005 m fusain band.

sheared, broken stick.

le.

m
d
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¥
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Dip

o

DEPTH

THICKNESS
m

DESCRIPTION

83.69

83.73

83.74

83.78

83.81

83.84

84.22

84.27

84.29

84.31
84.34
84.42
84.58

84.92

85.16

0

.21

.04

.01
.04

.03

.03

.05

.02 .
.02

.03
.08
.16

34

.24

COAL-sheared, broken and pulverised. Some broken
vieces of recognizable dull and bright, and dull
lustrous coal, but mainly indistinguishable. Pyrit
flecks noted on one:piece.

COAL-dull, lustrous, hard, sheared at 35° CA.
Broken stick. . BP 69A/E3/1

COAL-dull, lustrous, listricated, stick

MUDSTONE-black, carbonaceous, abundant thin bright

COAL-bright, sheared, broken stick, listricated

COAL AND MUDSTONE-sheared and listricated, fragment
mixed in core boX.
BP 69A/E3/2

IMUDSTONE -dark grey, silty, abundant plant fragments

Tootlets, locally listricated and ferruginous.
Carbonaceous in top 0.04 m. Gradational. Stick.

MUDSTONE-black, carbonaceous, listric surfaces and
a few rootlets. Stick.

COAL-dull, lustrous; sheared, stick. BP 69A/E3/3

{MUDSTONE AND COAL-fragments-of sheared dull lustrous

coal and black, listricated carbonaceous mudstone,
mixed in core box.

MUDSTONE-dark grey, carbonaceous, pyritic. Broken
stick.
Broken stick. Breaks into "cornflakes"

COAL AND MUDSTONE-mixéd, sheared fragments and
"cornflakes" of black, canneloid mudstone and dull,

top-{possibly upward gradation from conneloid mud-
stone to coal?) ' BY 69A/E3/3

MUDSTONE-black, carbonaceous, grading towards canng
mudstone in top 0.07 m. Listricated throughout wif
abundant thin bands of sheared bright coal. Root-
lets, a few plant stems. 50% bright coal bands in
basal 0.04m.

MUDSTONE-black, canneloid, lustrous, gradational af
base.

coal bands. Sheared and listricated. Broken stick.

COAL-intensely sheared, appears to be dull, lustrous

lustrous coal.  Proportion of coal increases towards

]

loi
h

~—BASE OF E, ZONE-

]
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BH NO. BP-6%A

-

Dip®| DEPTH THICKNESS| DESCRIPTION
m m

85.53 0.37 MUDSTONE-dartk grey, 51lty, slightly carbonaceous,
rooty, gradational.

86.23 0.70 SILTSTONE-grading down to SANDSTONE, very fine-
grained medium grey, argillaceous, siliceous, non-
calcareous, slumped, rooty, (especially at top),
listricated at base.

86.30 0.07 MUDSTONE-black, carbonaceous, sheared, abundant thin
bright coal bands, broken at base.

86.48 0.18 MUDSTONE-dark brownish grey, ferruginous, silty,
listricated, tough.

87.23 0.75 MUDSTONE-dark grey, silty, slightly carbonaceous,
abundant plant fragments and rootlets at top, thin
listricated bright coal bands at base. Very fine-
grained rippled sandstone laminae from 0.20 to 0.ZB m
below top. Abrupt.

TOP OF E, UPPER ZONE
88.20 0.97 MUDSTONE-black, carboifaceous, with locally abundanf
thin bright coal bands and occassional thicker
(to 0.03 m) bands of sheared, dull lustrous coal.
Abrupt.

88.31 0.11. COAL-dull and bright, sheared, broken stick.

88.32 | 0.01 | MUDSTONE-black, carbonaceous, with abundant thin
bright coal bands. Broken.

88.94 0.62 MUDSTONE -medium grey, rooty, occasionally crumbly,
locally carbonaceous.

88.99 0.05 COAL-dull
89.09 0.10 COAL-dull banded-. slightly sheared, lustrous
8917 | 0.08 COAL-dull and bright, sheared, friable.

89.24 0.07 | COAL-dull, lustrous hard, close to cannelpid
mudstone. Stick '

89.46 0.22 MUDSTONE-black, carbonaceous, abundant plant
fragments, ferruglnous at base. Abrupt.

89.58 | 0.12 | MUDSTONE-black, canneloid, lustrous, abundant very
. thin bright coal streaks; plant impressions.
Abrupt.

89.65 0.07 MUDSTONE-dark grey, ferruginous rooty. Carbonaceoui
at top. Abrupt.
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Dip

9]

DEPTH

THICKNESS

Im

DESCRIPTION

89.67

89.74
89.84

89.86

89.97

90.11

0.02

0.07
0.10
0.02
0.11

MUDSTONE-black, canneloid, lustrous, abundant very

thin bright coal streaks. Stick.
COAL-dull banded

COAL~dull lustrous

COAL-dull banded, stick.
MUDSTONE-dark grey, ferruginous, carbonaceous,
listricated, rooty. Pyrite flecks on top surface.

Gradational. Stick.

MUDSTONE-black, carbonaceous, abundant bright coal
bands up to 0.00Z m thick. Broken stick. Abrupt.

90.43

90.67

91.89

92.38

93.62

95.00

98,56

BASE OF Ei UPPER ZONE

MUDSTONE-dark grey, very silty, rooty, slightly

ferruginous - in centre, non-calcareous. Abrupt.

SILTSTONE-dark grey, grading down to very fine-
grained silty sandstone at base. Non-calcareous,
with tiny rootlets at top. Abrupt..

SILTSTONE/MUDSTONE(70:30)-interbedded dark grey

argillaceous siltstone and silty mudstone. Vague
lamination. Occasional rooletsiand well-preserved
plant fragments (? levee deposit). Non-calcareous,
20% very fine sand as thin interbeds in basal

0.20 m.. Gradational.

SANDSTONE-very fine-grained, silty, with dark
carbonaceous laminae. Ripple sets at base, slumpi
and large scale cross-lamination at top. Carbonis
plant stem and rootlet 0.04 m below top. Weakly
calcareous; gradational.

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE :°

(50:50:0 grading down to 0:30:70)-interbedded
medium grey silty sandstone, dark grey siltstone
and silty mudstone. Overall fining-downward,
non-calcareous. QOccasional ripple sets in' sand-
stones. Mudstone tends to be rubbly. Abrupt.

SILTSTONE-sandy, occasional argillaceous phases wijth

abundant plant fragments. Scattered rootlets.
Vague long dark worm burrows in top 0.08 m. Non-
calcareous: Abrupt.-

SANDSTONE -very fine—grained/SILTSTONE[80:20 gradiq

down to 20:80)-interbedded and interlaminated,

locally slumped silty sandstone and siltstone, wig
occasional argillaceous phases. Strongly calcare

18
b d

us
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BH NO. BP-69A

Dip DEPTH FHICKNESS _ _ DESCRIPTION
m m :
throughout except in top 0.17 m. Abundant
carbonaceous laminae in top 0.40 m, with some
rootlets. Occasional large ripple-sets. Abrupt..
Zg te 103.62 5.06 SILTSTONE/MUDSTONE- (80:20 grading down to 30:70)-
4 . .| interlaminated medium grey siltstone . (sandy at top
(locally higher of unit, fining downwards) and dark grey silty
in siumps) mudstone. Common ferruginous bands. Generally

parallel-laminated, fining-upwards beds; occasional
delicate ripples and abundant slumping. Very
strongly calacreous throughout. Interval marked
by well-preserved plant fossils. Abrupt.

I

104.15 0.53 MUDSTONE-dark grey, silty, vague ferruginous
mottles, scattered small plant fragments, strongly
calcareous, abrupt.

105.70 1.55 SILTSTONE/MUDSTONE (50:50 grading down to 0:100)-
interlaminated, locally slumped, medium grey sandy
siltstone and dark grey silty mudstone. Ferruginols
bands. Silt component calcareous; mud non-calcarepus.
Intense bioturbation and tiny burrows at top.
Abrupt.

. TOP OF E, ZONE
105.75 0.05° COAL-sheared. Coal type indistinguishable. Stickj

105.78] 0.03 Egﬂé;dull and bright, sheared. Thin fusain bands.
105.81 0.03 QQAL-dull lustrous. Sﬁeared. Stick.

105.83] 0.02 COAL-dull and bright; sheared.

105.84| 0.01 COAL-dull lustrous, sheared

105.86 0.02 COAL-bright banded, sheared, stick.

105.91 0.05 COAL-dull banded, sheared, stick. BP 69A/E1/1

106.10| (0.19) CORE LOSS-COAL

106.15 0.05 MUDSTONE-black carbonaceous to canneloid. Abundangt
: thin bright coal bands. Slightly sheared.

106.85 0.70 MUDSTONE-dark grey-slighﬁly carbonaceous, abundanft
carbonised plant fragments. Ferruginous mottling.
Rootlets (7) at.top. Gradational.

107.61 0.76 | MUDSTONE-dark grey, slightly carbonaceous at top,
grading down to black, carbonaceous at base.
Ferruginous bands. Locally abundant plant fragmenfts.

Slightly listricated 3t base-
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BH NO. BP-69A

Dip DEPTH [THICKNESS , DESCRIPTION

m m

107.65 0.04 MUDSTONE-black, carbonaceous, listricated, one
- {thin bright coal band. Stick. .

107.66 0.01 MUDSTONE-biack, carbonaceous, thin bright coal bangs.
Core badly broken and ground.

107.95 (0.29) CORE LOSS-COAL AND ROCK

1108.00 0.05 COAL-sheared, mostly indistinguishable. A few
recognisable fragments of cocal, dull banded, sheargd.

Broken. BP 69A/E1/2

108.05 0.05 MUDSTONE-dark grey, carbonaceous, slightly ferruginous
Listricated. Stick. BP 69A/E1/3

108.17 0.12 MUDSTONE-black, lustrous, canneloid, sheared,
listricated. Broken. BP 69A/E1/4

108.28 0.11 MUDSTONE-dark grey to black, carbonaceous, slightly
ferruginous. plant fragments. Gradational.

108.35 0.07 MUDSTONE-black, carbonaceous. large plant fragments,
slightly listricated. Gradationmal. © = ~ >

108.38 0.03 MUDSTONE-bliack, carbonaceous to canneloid, abundant
= thick bright coal bands. Stick.

108.41 | 0.05 | MUDSTONE-black, carbonaceous to canneloid, abundant
thin bright coal bands. Stick. :
BP 694/E1/5

108.46 0.05 COAL-bright banded, sheared
‘ . BP 69A/E1/6
108.51 0.05 MUDSTONE-black, carbonaceous to canneloid, abundant

' thin bright coal bands. Sheared. 5Stick.

108.58 0.07 MUDSTONE-black, carbonaceous, to canneloid, abundant
thin bright coal bands. Broken stick

BP_69A/E177

108.64 0.06 MUDSTONE-dark grey, ferruginous, abundant plant
: fragments. .Abrupt, attached. Stick.BP 69A/E1/8

108.67 0.03 MUDSTONE-black, carbonaceous to canneloid. . Ean.
Gradational. ' )
108.73 06.06 COAL-dull lustrous, few thin bright bands.

108.79 0.06 COAL-bright banded, sligﬁtly sheared. One 0.005
mudstone lens at top.

108 88 0.09 COAL-dull lustrous. Few thin bright bands.

108.92 | 0.04 COAL-dull banded

108.94 0.02° | COAL-sheared, type indistinguishabte
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Dip0

DEPTH
m

THICKNESS

m

DESCRIPTION

12

38
130°
base

1

g

4109.15

110.96

109.00

109.10

109.11

109.20

109.28

113.23

(113,13

at 1i2.9p

114.65

|t top

113.81 ¥

(0

(0.

0.

.06

10)

.01

.04

.05

.08

.68

.27

.58)

84

(overturned) at

COAL~dull and bright. Stick.
CORE LOSS- COAL

MUDSTONE-black, carbonaceous, abundant thin bright
coal bands. Stick.

COAL-sheared and broken. Type indistinguishable.
- BP 63A/E1/9

BASE OF E

1 ZONE

MUDSTONE-black, carbonaceous with occasional bright
coal lenses and rootlets. Abundant granules and
small, well rounded pebbles of chert. Sheared and
listricated at top and base. Gradational.

CONGLOMERATE-granules and pebbles of chert in
abundant matrix of carbonaceous mud and silt.
Occasional lenses of bright coal. Listricated.
Abrupt. Slightly ferruginous. : -

CONGLOMERATE-granule to pebble (max. 27 mm; mode

{ CORE LOSS-ROCK

5 mm to 10 mm), overall coarsening-downward, with
occasional coarse to very coarse sandstone phases.
Moderately to well-sorted; medium:to coarse-grained
sand matrix; non-calcgreous.0 Rootlets in top 0.04
Occgsional joints (28~ to 32° CA) with slickensidep
(80" CA); sheared and listricated coaly laminae
in tep 0.50 m. Abyﬁpt.

SANDSTONE-medium to coarse-grained, very fine-graiped

and silty from 111.36 to 111.67, granular and pebbfy
phases from 112.78 to 113.01 and in top 0.40 m.
Overall fining-upward unit. Clean, well-sorted,

non-calcareous, large-scale low-angle cross-laminaked.

Basal 0.75 m of unit is sheared, with slickensides
at 70~ CA, with increasing intensity downwards.
Dips from 60° to 90" in basal 0.28 m.

CONGLOMERATE-granule to pebble, with occasional
coarse-grained sandstone phases and medium-grained
sand matrix,.,- Non-calcareous. Abundant tension
fractures, some filled with calcite and a chalky
white mineral; occasional pyrite. Unit sheared
and folded.

FAULT ESTABLISHED, Throw 5.6 m—-
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DEPTH
m

THICKNESS
il

DESCRIPTION

30°

at
base

11
at
119.88

7° to
10

114.80

117.60

119.57

123.46

124.40

125.13

18623
7

0.15

2.80

1.97

0.94

0.73

lenses and rootlets.

MUDSTONE-black, carbonaceous, pebbly, with coaly
Similar to floor of- E, seam.
Listricated. Abrupt, listricated basal con%act.

CONGLOMERATE-granule to pebble (max. 20 mm, mode 5
to 8 mm), overall coarsening-downward sequence, b

with occasional phases of medium to coarse-grained|-

sandstone. Matrix of conglomerate also medium to
coarse sand. Non-calcareous. A few rootlets and
carbonaceous laminae at top. Unit overall well-
sosted. Occasional joints, some open, at 0 to
207 CA. Abrupt.

SANDSTONE-medium to very coarse-grained, with

occasional pebbly and granular phases in top 1.22
Clean, well-sorted, non-calcareous throthout.O
Occasional polished_slip planes from 70" to 80
CA; fractures at 40~ CA; concentrated in top 0.80
of unit. Abrupt. 1listricated at base.

SANDSTONE -medium to coarse-grained/CONGLOMERATE
granule and pebble/MUDSTONE(45:25:20)-interbedded,
clean, weakly to moderately calcareous sandstone
(dominantly medium to coarse-grained with occasion
fine-grained phases) with dark grey, silty mudston
and conglomerate (max. 25 mm pebbles; mode 5 to 10
Sandstones and conglomerate large-scale low-angle
cross-laminated with occasional ripples; mudstones
with occasional scoured sandy laminae. Mudstone
phgses locally listricated and sheared at {0 to o
85" CA, also occasional slickensides_at 50 _to 60
CA. Occasional quartz veinlets at 0 to 30  CA,
also occasional carbonaceous to coaly mudstone
laminae. Abrupt.

o

R TOP OF D ZONE

=

B1

=

=

mm)

MUDSTONE-dark grey to black, carbonaceous, with

locally abundant thin bright coal bands, and 0.01

Unit
Gradation

bright coal from 0.05 to 0.06 below top.
sheared and broken, locally pulverised.
Core loss 0.39 (coal and rock).

pl.

BASE OF D ZONE

'MUDSTONE-dark grey with abundant plant fragments a

grading down to very silty mudstone at base.
gradational.

top,
Non-calcareous,

SANDSTONE-very fine to fine-grained/SILTSTONE (60:

40)-interlaminated, with small-scale low-angle and

‘Tipple cross-lamination and some slumping. - Weakly
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DipD DEPTH [THICKNESS _ DESCRIPTION
m m :

calcareous. Occasional finely broken plant debris
and. listricated carbonaceous laminae. Gradational

130.80 4.57 MUDSTONE-dark grey. Silty in top 0.25 m; slightly
carbonaceous with ferruginous bands to 2.70 m beloy
top; dark grey to black, carbonaceous to base.
Ferruginous bands are weakly calcareous, otherwise
non-calcareous. Abrupt.

TOP OF C SEAM
131.37{ (0.57) CORE LOSS-COAL, may include some ROCK

131.43] 0.06 | COAL-dull banded, slightly sheared, stick.
131.54| 0.11 COAL-dull banded, lustrous hard, stick.

131.58 0.04 COAL-dull banded, slightly sheared, stick.
- BP 69A/C/1

131.63 0.05 MUDSTONE-dark grey, carbonaceous, with finely
broken carbonised plant debris. Stickgp 69A/C/ 2

131.66] 0.03 | COAL-bright banded, stick. .
, - BP 69A/C/3

131.86 0.20 MUDSTONE-dark grey, carbonaceous, listricated/COAL
dull -and bright, sheared (50:50)-fragments mixed |
in core box. Badly broken and pulverised. Ground

. .
out at base BP 69A/C/4

BASE OF C SEAM

132.80 0.94 MUDSTONE-dark grey, with carbonaceous phases. Rooty
: and slightly listricated at top; Locally sheared
and listricated in basal 0.50 m. Abrupt, listricated.

154.75 21.95 SANDSTONE-medium to coarse-grained from top to
140.94; fine-grained to base. Scattered pebbles.§
granules from 140.85 to 140.94. Clean, well-sorted
throughout, with large-scale low-angle cross-
lamination with scours, from 140.94 to 142.13
Abundant large (0.006 m} dark-rimmed '"Gates type"
o worm burrows from 141.74 to 143.80. Occasionally
17 af 140.97 muddy intraclasts from 150.56 to base. Moderately
6 at base to strongly calcareous, except top 0.58 m which

is weakly to non-calcareous, with rootlets in top
0.35 m. Abrupt..Frop 138.30 to 140.70, abundant
calcite veinlets (20 to 40 CA), some rusty
staining, and open fractures. Core ground in part
of this interval.
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DEPTH

THICKNESS
m

DESCRIPTION

60

tdg

164.01

t 161.75

164.10

165.00

170.23

171.06

171.68

172 .40

183.64

9.26

mudstone.

SANDSTONE-very fine to fine-grained/MUDSTONE (50:50)

~interbedded, medium grey, small-scale cross-.
laminated argillaceous sandstone and dark grey
silty mudstone. Locally large worm burrows in

Sandstones both as thick, relatively clean beds,

and as lenses in mudstone (commonly with scoured
bases, fining- upwards). Occasional pyrite
nodules and coaly laminae (up to 15 mm thick at
158.30). Abundant pebbles from 158.33 to 158.38,
with coaly laminae between.  Abundant coaly laminaf
in basal 0.15 m. Occasional polished or slicken-

sided surfaces sub-parallel to lamination in mudgy-

phaseg; also occasional rough, rusty joints at 0
to 207 CA, in top 3.15 m. Unit moderately to very
strongly calcareous thoughout. Gradational.

CONGLOMERATB;pebbles and granules of chert in a very

s

-

fine sand matrix, with abundant small coaly fragmepts,

some replaced by pyrite. Erosional at base. "B"
roof marker.

B HORIZON

SANDSTONE—fine-grained, dark grey argillaceous,

top 0.10 m carbonaceous. Rooty, with a few coal
lenses towards top. Occasional mica flecks. Non-
calcareous; ground at base. Core loss, 0.26 m.

SILTSTONE/SANDSTONE-very fine to fine-grained/

MUDSTONE (50:30:20)-interbedded, generally poorly

sorted argillaceous sandstone, siltstone and silty
(locally carbonaceous) mudstone. Weakly to
moderately calcareous. Common ripple-lamination.
Gradational. :

SILTSTONE-dark grey, occasional sandy phases.

Vaguely laminated. Non-calcareous. Gradational.

MUDSTONE-dark grey, slightly carbonaceous, with

ferruginous bands. Silty towards top.
Gradational.

TOP OF A ZONE

MUDS%ONé—black, carbonaceous, locally pulverised.

Listricated, with finely broken plant fragments.
Abrupt, listricated.

11.24

BASE OF A ZONE

SANDSTONE-medium to coarse-grained from top to 176
ine to medium-grained to base. Clean, well

1

sorted throughout. Large-scale low-angle cross-

.04,
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DESCRIPTION

B no.  BP-69A
Dip°| DEPTH [THICKNESS
m m

184.68| (1.04)
189.50| 4.82
191.68] 2.18

6° ad 190.68
194.07| 2.39
196.11] 2.04

30 tg 140

0° td 197.74] 1.63

90 to

120°

(oveyturned)

laminated throughout. Abundant large dark-rimmed
"Gates-Type" worm burrows from 183.30 to I183.43 m.
Top 0.02 m of unit black, carbonaceous. Top 1.0 m
moderately, remainder strongly calcareous.

CORE LOSS-ROCK

SANDSTONE-fine to meaium-grained from top to 185.8]

very fine to medium-grained with 30% silty interbed
to 186.49; fine-grained tec base. Overall clean uniz
low-angle cross-laminated. Sporadic muddy intracljg
in basal 2.3 m; locally abundant large dark-rimmed
worm burrows in top 1.05 m. Strongly calcareous
throughout. Abrth,

SILTSTONE/MUDSTONE /SANDSTONE-very fine to fine-graf
(50:30:20)-interbedded and interlaminated, f{ining-
upward cycles of medium grey sandstone and dark gre

ned

y

siltstone and mudstone. Strongly calcareous through-

out. Occasional slump structures and small dark g¥x

muddy intraclasts. Occasional ripples in sandstong
Abrupt.

SANDSTONE-very fine to fine-grained/MUDSTONE/

SILTSTONE(70:15:15)-clean, medium grey low-angle

SANDSTONE-very fine to fine-grained, wifh silty

cross-laminated sandstone with interbeds (30% of
unit) of interlaminated argillaceous sandstone,
siltstone and mudstone. Interlaminated phases are

generally Slumped; locally bioturbated. Occasional

ey
S.

silty laminae in the sandstone beds. Unit as a whdle

is moderately to strongly calcareous. Gradational

laminae toward top of unit. Medium-scale low-
angle cross-laminated. Unit becomes argillaceous
towards base. Weakly tomoderately calcareous at
top, becoming strongly calcareous twoards base.
Abundant sllcken51des, calcite and polished sllp

planes (40 to 75° CA) in basal 1.0 m. Gradational.

SANDSTONE-very fine-grained/SILTSTONE(70:30)-

r POSSTBLE FAULT ZONE, 196.11 to 197.74

thinly interbedded medium grey strongly calcareous}
small-scale low-angle and ripple-laminated sandstone

and dark grey-weakly calcareous siltstone, with
occasional phases of dark grey, pyritic mudstone.
Bedding crumpled and tightly folded with abundant
lastrlc gurfacesO slickensides and calcite. Dips
to 907 to 120" (overturned) .
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DEPTH

THICKNESS
m

DESCRIPTION

L 200.84

205.68

203.60

base.

209.03

212.02

213.20

212.35

218.53

5.86

2.99

SANDSTONE-very fine-prained/SILTSTONE/MUDSTONE

(60:30:10)-interbedded clean medium grey low-angle
cross-laminated sandstone (with silty laminae) and
interlaminated siltstone and silty mudstone (as
discrete intervals between beds of sandstone).
Occasional slumps, ripples, and small burrows in
si1lty/muddy phases. Sandstone beds 5 to 20 cm thi
Strongly calcareous throughgut. 2 cm of blocky
calcite filing fracture (80  CA) at 2.83 to 2.85 m
below top. Gradational.

SANDSTONE-very fine-grained, medium grey, slightly

argillaceous, large-scale low-angle cross-laminate
Occasional small muddy intraclasts. Weakly calcar
Abrupt. '

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE

(70:20:10) -medium grey, large-scale low-angle
cross-laminated sandstone with interbeds of
interlaminated, locally bioturbated, dark grey sil
stone and mudstone. Occasional very small dark, ne
vertical worm burrows, and stringers of small mudd
intraclasts in sandstone beds (which are up to 0.7
thick). ©Occasional load casts and bedding plane
slip in silty/muddy phases.. Weakly to moderately
calcareous throughout. Abrupt.

SANDSTONE—very fine-grained/MUDSTONE (50:50)-

interbedded locally intensely bioturbated medium
grey, patchily calcareous sandstone and dark grey
to black, pyritic mudstone. Abundant burrows,

Some rellct low-angle cross- lamination and occasio
muddy intraclasts in sandstones; occasional sandy
ripples in mudstones. Abrupt. Core loss 0.Z24 m.

SANDSTONE-very fine-grained/MUDSTONE(90:10)-clean,

large -scale.low-angle cross-laminated, stromngly
calcareous sandstone with laminae and thin interbe
of dark grey silty mudstone. Locally sandstone 1is
intensely bioturbated, destroying lamination.
Abrupt

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE

(40:30:30)-interbedded medium grey sandstone (with
occasional relict low-angle cross-lamination) and
interlaminated dark grey siltstone and mudstone.
Dccasional pyrite nodules. Sandstone beds up to
0.30 m thick with occasional concentrations of mud
intraclasts. Bioturbation locally intense, destrog

lamination. Occasional 1loéng vertical worm burrows.

Some small pyritised worm burrows in muddy phases.

rk.
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DEPTH

THICKNESS
m

DESCRIPTION

229.80

237.20

237.63

245.91

254.92

12.27

7.40

0.43

8.28

Unit strongly calcareous throughout; gradational.

SANDSTONE-véry fine-grained/SILTSTONE/MUDSTONE
(40:40:20)-interlaminated dark grey siltstone and
mudstone with thin interbeds and.ripples of medium
grey, silty sandstone. Locally intense bioturbati
Abundant small dark worm burrows. . Occasional
pelecypod burrows and muddy intraclasts. élicken-
sides and coarsely crystalline calcite (60 CA) at
4.15 m below top. Weakly to moderately calcareous
Gradational. Core loss 0.62 m.

SUKUNKA MEMBER. —

on

3

SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE

1 bioturbated siltstone with occasional phases of
's11ty mudstone; interbedded and interlaminated wit

SANDSTONE-very fine-grained, silty, low-angle and

(75:15:10) -dark grey argillaceous, 1ntensely

medium grey, siltyrippled sandstone. Abundant
small worm burrows; siltstone and mudstone general
more intensely bioturbated, but occasional sandsto
beds may be intensely burrowed and churned.
Patchily weakly calcareous; sheared bright coal
band at 1.26 m below top. Pelecypod: BP/F/l:at
1.90 m below top.

ripple laminated, with 0.13 m of bioturbated,
argillaceous siltstone with sandy lenticles, from
0.20 to 0.33 m below top. Unit intensely
bioturbated in top 0.09 m. Patchily calcareous.
Abrupt.

SILTSTONE/SANDSTONE-very fine grained (75:25 gradi

-MUDéTONE/SILTSTONE(QS:S)-interbedded, dark grey si

down to 85:15 at base)-dark grey siltstone with
abundant burrows, with thin (0.02 m to 0.10 m)

[

Ly
ne

18

interbeds of medium grey silty sandstone. Sandstopne

generally small-scale low-angle cross-laminated;
occasional ripples. Occasional sandstone beds
disrupted and churned (bioturbated). Siltstone
becomes finer and more argillaceous downward.
Unit generally non-calcareous. Some sandstone
beds weakly calcareous. Gradational. Listric
surface and slickensides (450 CA) atl.61 tol.69-
below .top. '

mudstone and sandy siltstone. Abundant very small
dark worm burrows in mudstcne. Locally abundant
pyritised burrows. Non-calcareous, except for
sllghtly calcarcous ferruginous band from 1.10 m

m

1ty

to 1.16 m below top. Large flat plant fragment af
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258.08

260.32

267 .81

277.94

281.09

3.16

7.49

10.13

3,15

2.65 m below top. Bentonite from 6.06 to-6.10 and
6.19 to 6.32 m below top. Upper band is sheared,
with abundant biotite. {Basal 0.01 m of this band
sampled for geochronology: BP 69A/X/1). Broken
at base.

SILTSTONE/SANDSTONE-very fine-grained (70:30)-

_SANDSTONE-very fine-grained/SILTSTONE(60:40)-

interbedded, intensely bioturbated medium grey

silty sandstone and dark grey siltstone. Ubiquitous

small dark burrows. Sandstone beds patchily weakly
calcareous; rest non-calcareous. Gradational.

From 0.56 to 0.86 m below top unit badly broken
(no sign of shearing or calcite-probably hammering
DD 256.52 at base of this interval.).

interbedded, intensely bioturbated medium grey silg
sandstone and darker siltstone. Ubiguitous small
dark worm burrows, and long vertical burrows (Up

to 0.33 m long). Rare relict lamination of silt-
stone and sandstone; medium-scale low-angle Cross-

Y

and parallel-lamination. Patchily weakly calcareoys;

gradational.

SILTSTONE/SANDSTONE-very fine-grained(80:20)-
intensely bioturbated, with only rare relict ":::
lamination. Ubiquitous small dark burrows.
Patchily calcareous. Gradational.

SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE

{(70:20:10, grading down to 85:10:5 at base)-
thinly interbedded, intensely bioturbated.
Occasional sandstone beds from 0.03 to 0.15 m
thick, showing sharp basal contacts, and fining-
upward to siltstone. Low-angle cbrss lamination
{(some serrated as-is typical of the Sukunka).
Some larger vertical burrows. Burrows pyritised i?
mudstone phases. Occasional strongly calcareous
pyrite-rich bands; remainder of unit patchily
calcareous. Scattered pyritised plant fragments,
coaly.in centres. Abrunt

SILTSTONE/SANDSTONE-very fine—grained {50:50) gradi

down to 70:30 at base) - intensely bioturbated, wit

occasional relict lamination in sandstone phases,
which are abrupt at base and fine upwards to silt-
stone. Abundant small dark worm burrows (many
serrated). One large vertical burrow towards base
of unit. Patchily calcareous. Gradational.

h
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40
292

‘ay

.8

5O

281.

286.

288.

289.

297.

294,

296.

85

41

40

80

13

98

3.

0.

4.

0.

76

36

2.20

99

.40

.33

.85

SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE

(50:40:10)-interbedded, less intense bioturbation
than -above. Scattered small dark burrows. Parallg
and ripple-lamination. Weakly to modgrately .
calcareous. Occasional calcite ( 90 CA).Slightly
slumped at base. Abrupt.

STILTSTONE/SANDSTONE-very fine—graiﬁed/MUDSTONE

(70:25:5 grading down to 50:5:45 at base)-
intensely bioturbated dark grey siltstone and
mudstone with thin interbeds of medium grey silty
sandstone (with occasionally recognisable parallel
lamination and ripples). Abundant small dark worm
burrows. Occasional larger vertical burrows.
Patchily calcareous. Gradational.

MUDSTONE/SILTSTONE (50:50) -dark grey, intensely

SANDSTONE-fine-grained, argillaceous, bioturbated

bioturbated with loecally abundant pyritised worm
burrows. Basal 0.79 m contains increasing abundant
(downwards) very fine and fine sand grains,
generally disseminated throughout rock but some

as laminae, suggesting disruption of laminae by
intense bioturbation. Non-calcareous; abrupt.

in top 0.61 m; remainder of. unit is very fine-
grained, cleaner, with abundant burrows but traces
of lamination. Top 0.61 m weakly calcareous;
remainder very strongly calcareous. Gradational.

SANDSTONE-very fine-ecrained/SILTSTONE/MUDSTONE

(30:50:20)-interbedded medium grey, low-angle and
rarely ripple-laminated silty sandstone, and dark
grey, locally rippled siltstone and very silty
mudstone. Locally intensely bioturbated, expeciall
towards base. Strongly calcareous throughout.
Abundant burrows, including some large, dark-rimmed
burrows in sandy phases. Abrupt.

SANDSTONE-very fine-grained/MUDSTONE (80:20)-

interpedded medium grey, silty, low-angle and
occasionally ripple-laminated sandstone, and
intensely bioturbated dark grey silty mudstone
with abundant sandy wisps. Sandstone very
strongly calcareous, mudstone strongly calcareous.
Gradational by interbedding at base.

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE

(40:40:20, grading down to 20:50:30 at base).
interbedded, medium grey silty low-angle and rarely

1

b4
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334.29

Calcits
Slicks

360.90

337.10

37.41

ripple-laminated sandstone and dark grey siltstone
and silty mudstone. Bioturbated, locally ‘intensely
Strongly calcareous throughout. One band of pyrite
0.02 m thick. (0.36 m above base). Gradational.

MUDSTONE /STLTSTONE /SANDSTONE-very fine-grained

26.61

-1lined joi
and calcit

(40:40:20" grading down to 50:45:5 at base)-
intensely bioturbated dark grey siltstone and silty
mudstone with laminae and occasional beds {up to
0.23 m) of medium grey, silty, locally rippled
sandstone. Abundant small dark worm burrows.
Strongly calcareous throughout. Bioturbation
decreases towards base. Pyrite blebs at 328.80.
and occasionaly, below this point. Base of unit
taken at base of last significant sandy bed (0.05 n
thick), and is arbitrary. as sand beds grade
downward to coarse silts below this point. Silt-
stone component of this unit fines down to almost
$silty mudstone, at base. Slickensides and calcite?

808
88

CA
CA .
CA
CA
CA
CA)
CA
CA
CA
CA

324.41
325.06
329.47
331.61
332.34
323.34
332.86
333.26
333.57
333.67

at
at
at
at
at
from
at
at
at
at

nt to 332.55

e:

MUDSTONE/SILTSTONE- (50:50 grading down to 100:0 at

base)-interbedded and interlaminated dark grey silf
mudstone and argillaceous siltstone, with scattereg
thin beds of coarse siltstone (5% of unit).
Burrowing generally obscure, but -evident in dis-
ruption of lamination. Coarse silt bands are
delicately laminated, with occasional thin sandy
laminae. Unit strongly calcareous at top, becoming
patchily calcareous downward. Mudstone component

is non-calcareous towards base; base of unit defing

y

d

by last calcaregus band.

Core ground; possible loss at 349.34. Slickensides
and calcite:

550 CA at 336.81,
86, CA at 337.10;
88" CA at 346.02

Irregular calcite veins 353.22 to 353.48 (00 at 309

80, CA at_336.89,
80° to 88

Possible shell fragments (calcareous, with a cross;
columnar structure, reminiscentof Inoceramus.

CA at 338.28 to 338.34;

CA’

-
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Dipo DEPTH [THICKNESS _ DESCRIPTION
m -1 . .
Specimen BP 69A/F/2, from 344.88.
Extended passage base
_MOOSEBAR FORMATION
S?Lét?,.435_7n 74 .80 MUDSTONE-dark grey, élightly silty in parts, feintly
36316& micacecus, non-calcareous. Lacks lamination, but
o appears to expand and fracture along closely spaced
107 3t bedding planes. Common lighter ferruginous bands
369.99 and patches. Occasional pyrite lenses, small nodulep
o ' and disseminated pyrite. Small burrows throughout.
1107 3t Occasional, locally common small, few medium pyritig
375.58 burrows and trails througout. ' : : o

STRUCTURE:occasional high angle polished and slick-
ensided planes 20° to 30° Cca. i ,

Sub-vertical rough fracture plane passes 1in and out
of core throughout unit (jointing).

Few 7beddéd polished slickensides and calcite lined]
planed 70~ CA at 386.74.

Brecciated with common Bolishgd slickensided and
calcite lined planes 20~ - 45° CA at 387.70 to 388.p05,
[388.66 - 388.81, and locally common polighed

A

8 CA

slickensided and calcite lined plgnes gO -75°
below to 392.44. Minor core loss, ?Minor Fault.

{®edding planes) and fractures 15°, 45  and 55

Brecciated with common pol%shed_slickensided and -
calcite lined fractures 40~ CA, and abundant small
irregular hairline calcite infilled fractures
402.45 - 402.93.

Thin layers containing calcite lined and slickensided
hairline fractures 40--70° CA, and highly irregular
fractures infilled with up to 3 mm. calcite, commonly
with secondary iron cementation: -

- 406.70-406.78
407.76-407.92
409.32-409.35
413.45-413.59
414 .82-414.97
415.29-415.39

ST .418.17-418.22

. .. 419.69-420.00

. : 1L.7422.14-422.18

L .-424.97-425.04
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10
at

435.

437.18

BENTONITE BANDS

0.15 reworked layer with common small and large
elliptical mud filled burrows, brecciated with few
polished slickensided -and calcite lined planes
0.03 Zironstone band at base, 416.79.

0.06 laﬁer with common mud filled ellipticalburrowg
up to 3 mm in top 0.02 m, sharp ground top, sharp
base dip 12~ at 422.56.

0.03 layer with irregulér reworked top, common
elliptical mud filled burrows up to 4 mm in top
0.0Z, slightly irregular and uneven base at 429.18,

Few highly 1rregular reworked bentonite lenses up t
6 mm in thickness with vague elllptlcal mud filled
burrows 434.36 - 434.43.

Few irregular reworked and burrowed bentonite lensg
and thin lavers 433.90-433:.95, 435.11-435.13.

Common irregular reworked lenses and thin layers
up to .025 m.with dark mud elliptical burrows,
siliceous. with ? few local glauconite grains,
435.30-435.41., 0.02 m mud infilled? pelecypod
burrows in basal 0.02 m.

Several bentonite infilled burrows up to 8 mm in
width and 0.04 m in length, with small mud filled
burrows up to 1 mm and small irregular reworked
lenses 435.41 - 435.54. '

0.07 bentonite layer with few small mud filled
burrows, slightly irregular reworked top, and few
thin mud lenses up to . 0.02 m in width, 0.004 m shed
bentonite gouge at base 436.13. ,

Sharp, non-fitting base.

SANDSTONE-glauconitic, fine-grain with argillaceous|

matrix to 437.06, medium-grain below. No apparent
lamination or bedding, non-calcareous. Few; locall
common poorly sorted sub-rounded to sub-angular
clasts up to 0.015 m of 1light and dark chert, few
dark mud and silt clasts becoming more common
below 437.06. Few irregular pyrite lined coal
streaks at top and in top 0.07 m. Few pyrite
lenses.

w

Tec

ITregular erosive base, non-fitting.
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BH NO. BP-69A
Dip®| DEPTH [THICKNESS DESCRIPTION
. m ,
UPPER GETHING FORMATION -
437.181 2.02 TOP OF BIRD SEAM
437.20 0.02 COAL -brightbanded. Disc.
437.22 | 0.02 | COAL -bright banded. Disc
437,24 0.02 COAL -dull hard. Prag@ent. Few semi-polished
o bedding planes dip 20°.
438.12 | (0.88) | CORE L0OSS: COAL
438.19 0.07 COAL—bright-bgndedni Cylinder. Few golighed.beddin
N planes dip 20, and fractures dip 50 -60".
438.24 0.05 COAL-dull banded. Cylinder. Few semi-polishedbeddin
' : planes dip 207, and polished fracture planes dip
457, '
438.31 0.07 COAL-dull and bright. Fitting giscs.' Polished -
planes at top and bottom dip 40~ .
438.41 0.10 COAL-dull and bright. Fitting cglinders. Common
o low angle polished planes dip 407.
30° 438.57 0.16- MUDSTONE-slightly carbonaceous. Partially fitting
: : discs and cylinders. Common plant debris. Common
slickensided and polished planes dip 40" . Calcite
lined irregular fractures and microfaults in basal
0.07. o
438.68 0.11 MUDSTONE-carbonaceous . Cylinder.  Microfaulted,
calcite and microfau&ts in basal 0.03, listric ‘
bedding planeodipolo at top, few listric fracture
‘planes dip 457-50".
438.70 (0.02) CORE LOSS: MUDSTONE
438.82 0.12 COAL-highly sheared: cornflakes.
439 .20 (0.38) CORE LOSS: COAL ) ) o
Sharp, non-fitting base, polished, dip 22".
439.20 BASE OF BIRD SEAM
456.26 17.06 SANDSTONE-medium-grain to 445.23, fine-grain below.
‘ Very weakly calcareous to 442.00, highly calcareous
o - below. Massively bedded, poorly laminated to 441.8
7 well laminated below. Dark grey and slightly
at carbonaceous with few coal streaks {? roots) and sm
1442 .41 coal clasts up to 4 mm, 1in top 0.47 m. Occasiocnall
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NN
i
-J
et

[+ ¥el

455,

Sedim
dips
20g

459 .67

entary
up to

Mariably light to medium-grey below 440.07. ~ 7mm

STRUCTURE-sub-vertical rough joint occasionally

below to 440.07 m. Occasional coaly roots below:
thick pyrite lense at top of unit.

Siightly churned up with few pin burrows 440.17-.3%
small to medium burrows, abundant 440.37-441.38 Medjum
and large burrows 448.99-449.10.

Cross-bedding and ripple sets 441.84 to sharp
highly irregular erosive surface at 444.80.

Few thin pyrite laminae below £441.38.
Few mud laminae lenses and thin layers 443.77-444.30

Generally parallel bedded but with occasional small
scale cross-bedding 443.35-453.53. '

Intensely bioturbated and root distrubed 453.53-
454 .05 with few .irregular dark mud lenses and
laminae (?infilled roots). Common small sub-
angular dark tabular mud clasts, calcite lined coaly
laminae and few mud or rarely sand infilled roots,
rare pyrite lenses, 454.05-454.66.

passes in and out of core throughout.
Rough fracture calcite lined 25% CA at 445.14.

Sharp base-irregular, erosive.

BIRD MARINE BAND. 456.26-465.00——+

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE-
40:30:30 Highly calcareous throughoutf .

Generally thinly bedded graded units fining upwards
from medium-grey sand to dark mud. Base to sand
commonly erosive or load casted, rarely granular with
rounded granules of silt and white fchert.

Common small dark mud filled burrows, medium sand
filled burrows, few sand filled pelecypod burrows
up to 0.01 m. -

Few calcite lined coal streaks at 456.40.

Occasional ripple drift, small scale cross-laminatj
and slumping in sand units.

Occasional disseminated pyrite throughout.
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Dipo DEPTH [THICKNESS ‘ . DESCRIPTION
m ‘ :

STRUCTURE- sub-vertical joints pass down core.

461.45 1.83 SANDSTONE-fine-grained/MUDSTONE 75:25 interbedded.
Sand layers medium-grey,. very poorly laminated,
Sedimentary _ highly calcareous, sharp erosive bases, sharp or
digs up. to. : gradational tops, occasional irregular dark mud

‘ lenses and stringers. Rare pelecypod burrows and
medium-worm burrows. :

Mud 1ayers dark-grey, poorly laminated weakly calcay
eous, containing sand wisps, rare thin erosive
sand layers and slumped sand. Micaceous, occasiondl
‘disseminated pyrite. Locally silty. Common small
burrows.

STRUCTURE-sub-vertical calcite’lined joint pgsses
in and out of core. Rare rough fractures 30  CA.

463.75 2.30 SANDSTONE/MUDSTONE -50: 50, interlayered. Sand
layers fine to very fine but rarely medium-grain,

Sedimentary medium-grey, highly calcareous, burrowed and root’
digs up to disturbed, passage top, erosive or passage base,
- commonly argillaceous Few ripple sets, silt and myd
angular lensoid or tabular clasts. Few Toots,

occasionally pyritic. Common disseminated pyrlte.

Mud layers, dark highly calcareous, containing common
slumped and root.distrubed sand stringers and lensqs.
Few roots occasionally pyritic. Common disseminatdd

_ pyrite:
o 465.00] 1.25 MUDSTONE -dark ferruginous mottling, highly calcareoys,
3 ak common fine burrows, sand lenses and stringers. Well
464.pD0 cemented. Dark, cannelold and carbonaceous with

common fine coaly plant debris in basal 0.22 m.
Abundant small commonly sand filled burrows.

STRUCTURE sub - vertlcal rough joint passes in an& out
of core.
- - Brlef passage base -
468.45 3.45 SANDSTONE-fine to medium- graln . rarely coarse-grain
highly calcareous.

Abundant dark carbonaceous mud laminae and thin laﬂers
and calcite lined coal laminae (70 .sand: 30 mud),
crumpled and bioturbated by sand and mud filled-
medium and small burrows and few roots;occ3510na1
low angle cross lamination in top 0.59 m, and
below 467.59 to base. 50% mud in basal 0.23 m.

5° dfp Rare mud laminae below 465.39, increasing in frequency
thropghout ' to 467.59. Large globdse-to ellipsoidal sand fillgd
' burrows 465.69 - 465.98, and at 466.63.°
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Steep sedlmentary d1ps 465.98-466. 09, 7 slumped
and or burrowed.

Ripple sets common below 466.14, decreasing in
frequency to 467.59.

468.48 0.03 COAL-dull and brlght cleated. Sharp non fitting
: top and base. (Does not pick out on geophysical.)

468.68 0.20 MUDSTONE-dark non-calcareous, slightly carbonaceous

‘ and canneloid. Abundant crumpled and cross-laminated,
5 af . very fine calcareous sand lenses. Common fine
468.p3 carbonaceous plant debris. Several bedded calcite
lined polished planes.

STRUCTURE:- several sub-vertical joint surfaces 0.01 m
spacing. Sharp, 1rregular eroded base.

470.23 1.55 SANDSTONE-fine to medium-grain, highly calcareous,
massively bedded and unlaminated, abundant coaly rqotg
Few calcite revlaced pelecypod shells up to 0.015 m.
Brief passage base.

470.76 0.53 MUDSTONE-dark, weakly calcareous, slightly

o carbonaceous. Few locally common disturbed and
bioturbated very fine- ~grain sand lenses. Few roots| it
top 0.11 m. Occasicnal calcite lined fine coal
laminae, common micaceous planty planes.

Very brief passage base

. ~QHELL COAL EOUIVALENT
471.051 0.29 - MUDSTONE dark and slightly canneloid.’

Common disseminated pyrite and pyrite lenses.  Common
large pyritic and calcite replaced pelecypod shells
up to .02m, and small shells up to_ 3 mm. {Pyritic
burrows. Closely 'spaced joints 20  CA pass dowri®
core (0.01-0.02 spacing). '

Occasional coalified plant debris.

6 mm brlght coal with calc1te laminae at top, dip ap
e i at base 471.14.

471.14 _ :
471.63 0.58" SILTSTONE-sandy, few root disturbed sand lenses.
Common roots. Highly calcareous, well cemented and
massive.

T~ ' Passage base.
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473.03 1.40 SANDSTONE-very fine grain/SILTSTONE/MUDSTONE, 40:35:
Sedipentary o 20, interlaminated and thinly interlayered. hlghly
dips|up to 1P calcareous throughout. Occasional root disturbance

o : : to 472.10. Occasiocnal small burrows. Occasional
2" alt base. ripple sets. Local crumpling and small scale
slumping. o
Passage base.

474 .55 1.52 MUDSTONE-silty in top 0.3 m, colour laminated, well
1° ak . cemented, highly calcareous; abundant small ripple
474 D0 cross-laminated sand lenses at top, decreasing

" infrequency to base, few only below.
Occasional sand filled medium burrows.
Large slump structures 473.89-474.02
475.54 2.22 MUDSTONE-dark, locally colour laminated to 475.51.
Black, micaceous and commonly canneloid below
475.51 with common fine coalified plant debris and
“ I rare small pelecypod shells. Few vague small burrd
to 475.51. ' '
STRUCTURE-joint 12° CA.in basal 0.13 m
Unattached, non;fitting base.
475.64 TOP OF UPPER CHAMBERLAIN SEAM
UPPER LEAF :

475.88 (0.24) CORE LOST- MUDSTONE

475.93  0.05 COAL-dull and bright. Fragments

476.10f (0.17) CORE LOST- COAL

476.13] 0.03 | MUDSTONE-carbonaceous, few polished and calcite

lined planes. Fragments.

476.18 (0;05) CORE LOST -MUDSTONE
: 388619 0.01 MUDSTONE-carbonaceous. Disc, attaéhedlto cylinder

laglnatlons dip. up to below. '

476.24 0.05 COAL-dull banded. Cylinder.

476.30p. 0.06 COAL-dﬁll and bright, dirty appearance. Fragments

' and part disc. )

WS
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48

?5°

0.

at
481 .4

$0

' 476.33

476.62

476.77

476.

476.98

479 .

480.93

up to
hroughou

~ 481.49

77

12

(0.03)

0.29

.15

1.81

0.56

CORE LOST-MUDSTONE ' : -

MUDSTONB very carbonaceous (aDDroachlng dirty coal
bGasal .06). Locally cleated, low S.G. Fitting and
non- f1tt1ng discs and cyllnders
'CORE LOST-MUDSTONE

and large coaly plant debris.

BASE OF UPPER CHAMBERLAIN SEAM— 1
UPPER LEAF

I

MUDSTONE-dark and carbonaceous with abundant small
Non-calcareous.

Common irregular listric s$urfaces in. top 0.07 m.
Passage base,

SILTSTONE-light grey with common dark thin mud
laminae and interbeds to 478.24;

SILTSTONE-1ight grey/MUDSTONE-medium grey silty
70:30 thinly interbedded with few dark mud laminae
and thin.interbeds below to base. Highly calcareous
abundant roots with root disturbance to 477.50,
occasionally below.

Vaguely burrowed appearance below 477,83,

STRUCTURE:core locally fractures along rough planeq
257-457CA. Occasionally sub-vertical rough joints.

MUDSTONE-silty light-grey/MUDSTONE-dark grey, ‘
generally thinly interlayered, locally interlaminated.
70:30 top to 480.12,60:40 480.12-480.42, 10:90 480 f42
480.65, 50:50 480. 65 base. Highly calcareous
throughout Commonly crumpled with small to medlun
commonly flattened burrows.

STgUCTURE core locally fractures along rough planes
25 457 CA. "Occasional rough sub-vertical joints|.

MUDSTONE dark, few 11ghter silty laminae towards top,
poorly 1am1nated below; dark with common fine
carbonacebus plant debrls 481.01-481.10. Weakly
calcareous throughout. Locally abundant small
burrows 481.10 to base, -

Calcite lined and slickensided probable bedding plahe
gb horlzontav at 480. 607probab1e bedding plane dip
at 481 42 .
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57 alt

Dips
ug t

Q

thro

base

481.77

482 .17

483.34

486.46

ghout

486.46

486.48

Q.28

.40

.17

.12

.02

Sharp unattached base, polished ? bedding p&ane wit
few calcite laminae up to 2 mm thickness, 5 dip..

TOP OF UPPER CHAMBERLIAN SEAM LOWER 'LEAF —

COAL -highly sheared dull and brlght fragments
0.22 m core lost. '

Sharp baqe, 5 mm of sheared coal attached.
-BASE OF UPPER CHAMBERLAIN SEAM LOWER LEAF—

MUDSTONE-dark and carbonaceous WiTh apundant codly

plant material and roots. DBecoming silty below toj
0.05 myand rapidly sandy at base. Sheared in top
0.05 m with abundant listric,few calcite lined plar

SILTSTONE-medium- greV/SANDSTONE -very fine grain,

light-grey, 65:35, thinly interbedded, becoming
70:30 to base. Siltstone becomes muddy with dark
mud laminae and thin layers below 482.70. Highly
calcareous throughout. Common small to medium
burrows with bioturbation and crumpling.

Dark in top 0.12 m with common roots. Occasional
root disturbance below.

‘Occasional low angle CTOSS- 1am1nat10n

0C68510na1 . micaceous planty planes.

MUDSTONE /MUDSTONE silty/SANDSTONE 30:45:20 top to

Part cylinder.

485.20. Mudstone and silty mudstone interbedded
with common sand laminae and thin.layers.

few roots.

mud content
70:30 below,

Sand content rapidly decreases down,
increases. 55:35:10 485.20-485.95,

to 80:20 at base,with few low angle cross-laminated

and burrowed sand laminae and lenses. Sand is
moderately calc, silt- and mud weakly calcareous.

Rare semi-polished bedding planés.

Unattached, non-fitting. - Several semi-polished
slickensided and calcite lined planes in basal

Crumpled
and locally slumped with small to medium burrows aﬂd

.02ny.

h

T

€5.

TOP OF LOWER CHAMBERLAIN SEAM

MUDSTONE very carbonaceous and canneloid, low S.G.

Attached.
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RH NO. BP-69A
Dip®| DEPTH [THICKNESS DESCRIPTION
- . m m :
486.50 0.02 | COAL-dull and bright.. Part .cylinder.
486.53 0.03 COAL-dull and brlght,few semi-polished planes dlp
o
25 Part disc.
486.58 1 0.05 COAL dull and bright,bounded by semi-polished plang
- dip | 25° Fitting Discs.
486.61| 0.03 | COAL- dull banded. Fragments.
486.64 0.03 COAL-bright. Disc.
486.83 0.19 COAL-dull banded, locally dull and Bright. Fitting
cylinders and discs.
486 .85 0.02 COAL-dull banded. Fragments,
486.92 0.07 COAL-dull and bright. Fitting disc. and cylinder.
487.01 0.09 COAL-dull and bright, few sémi-polished planes dlp
25°. Fitting cyllnder and. disc.
489.03 0.02 /| COAL-bright banded. Fragment.
o} 487.16 0.13 é -dull and bright, few semi-polished planes, dip
: Fitting cylinders.
487.20 0.04 COAL-dull and bright, - few-seﬁi-polished planes
' dip 25 Cylinder.
487.26 0.06 COAL-dull and brlght few semi-polished planes,
' dip 25° Cylinder. A i
487 .45 0.19 COAL-dull and bright, few semi-polished planes,
' dip 25 Cylinder. '
487.54 | . 0.09 COAL-dull and bright, few sémi-polished planes, ::
. dip -25°. Cylinder.
487.56 0.02 COAL-dull banded, few semi-polished planes,dip
: Cylinder.
487.65 0.09 COAL-dull and bright,few semi- polished planes, dip
5. Cylinder.
487.78 0.13 é -dull dnd bright few semi- lelShed planes, dip
Cylinder.
488.26f v 0.48 COAL-dull and bright, few semi-polished planes dip
Fitting cylinders.
488.473 0.17 COAL-bright banded top .08 dull banded central .04
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BH NO. BP-69A
Dip®| DEPTH [THICKNESS DESCRIPTION
] )it m
dull and bright'bésal'LOS, few semi-polished planes
dip 25°. Cylinder fitting to cylinder below.
488.66 0.23 COAL-dull banded top .10, bgight banded below, few
: semi-polished planes dip 25°. Cylinder.
488.90 0.24 COAL-dull and bright, gright in basal .04, few semi-
polished planes dip 25°. Fitting cylinders.
488.92 0.02 COAL-dull and bright. Disc.
488.95] (0.03) CORE LOST: CQAL
489.14 0.18 COAL-dull and bright. Fragments
489.21} (0.07) CORE LOSTrMUDSTONE, carbonaceous.
489.22 0.01 MUDSTONE-carbonaceous, common polished bedding
planes. , . :
489.25} 0.03 'MUDSTONE, very carbonaceous. Part disc.
489.56} (0.31) { CORE LOST:DIRTY COAL
489.56 —— BASE OF LOWER CHAMBERLAIN SEAM
495.20 5.64 SANDSTONE -medium-grain, locally fine, fine-grain
below 483.64, medium-grey, very weakly calcareous.
Very poorly laminated and massively bedded. Dark
and carbonaceous with abundant disseminated coal
grains and few coal streaks and coaly roots in top
0.3 m. Occasional micaceous planty or coaly planes
and coaly roots throughout. - '
0.2 dark siltstone layer at 493.26, sharp top 5
dip, sharp base polished by drillers, abundant mica
flecks - and carbonaceous plant debris, .01 fine
sand lense centrally. ) :
0.01 dark carbonaceous siltstone layer,sharp uneven
eroded top and base, base. at 493.41
Sedifentary 0.02 layeg with angular dark carbonaceous siltstone
digs up to clasts, 5 dip at 493.46. Ocsasional drifting . -~
25 lamination with dips up to 257.
- STRUCTURE-occasional calSite lined loca11§ slicken-
sided rough fractures 15 CA0 Ogcasional calcite
lined ? bedding planes -dip 5 -10".
BASE OF BOREHOLE 495.20 m ——————d




'BP CANADA COAL DIVISION

PROJECT: SUKUNKA B.H. - BP 70
Contractor: Hi-Rate Drilling ' - Lo-ordinates: N 6119262.4
- , E 550884.0
ommenced: 11/6/79 ‘ Surface Elevation: 1551.2 m
Completed: 10/7/79 o : | Geophysically logged: vyes/tyg
Core Size: (Rotary) : Hole cemented: - | yes/Hd
Hole Angle § / see details Casing Left in Hole None
Azimuth: | overleaf . : -
| Geologist ; Depth
Logged by: - -
Final Depth: 490.00 m
FORMATION/MEMBER DEPTH THICKNESS ELEVATIQON
Gates ' | 148.80 143,80+ 1402, 40
Sukunka 280,00 131.20 1271.20°
Moosebar T 346.38 UP 66,38 1204.82
Gething (Upper) LE ﬁgggg LP %g} : }éggéﬁ
0P 438.00 P~ 33.91
(Lower) LP 4590.00 LP_ 1.48+ 1061.20
! _
SEAMS - DEPTH  THICKNESS $RECQVERY ~ ELEVATION
Bird 348.10 1772 (d/dc 0.73) - 1203.10
U. Chamberlain UP 393.90 2.37 (& 0.97) - 1157.30
LP. 477.76  6.44 (&/dc 3.36) - 1073.44
L. Chamberlain UP 404.09 . 3.97%(bone 0.16) .- 1147.11
LP 488.52 4.04*(bone 0.12) - 1062.68
. * 7 overthickened by dip element.
STRUCTURAL FEATURE : _DEPTH REMARKS
F. EST. - . 438.00 m : RIM Fault, throw 84.43 m.



EPB INSTRUMENTS (CANADA) LTD

P.0. BOX 5638, POSTAL STATION A", CALGARY, ALBERTA

BP-70 SPOT VERTICALITY SURVEY

DEPTE INCLINATION RZIMUTH
50m 0.7° N 23° w
“00m 1.6° N 32° w
1 50m N 1.6° N 48° W
Z00m 2.7° N 41w
. 250m 3.2° N 14° W
300 5.4° \ N 10° =
350% 5.2° N 26° ©
400w 10.0° N 30° E
450m s.0° N 24° =
488m 9.0° N 17° =
—OOQOOD_O* -



BP CANADA COAL DIVISION

PROJECT: SUKUNKA B.H. ' BP 71
Contractor: Hi-Rate Drilling , . Co-ordinates: N 6119514.3
. ) E 591555.3
mmenced:  28/6/79 _ , Surface Elevation: 1605.7 " g
Completed: 8/7/79 o : ‘Geophysically logged: yes/#d
Core Size: (Mnanﬂ Hole cemented: - ves /oy
Hole Angle & / see details Casing Left in Hole None = m
Azimuth: \ overleaf h :
. Geologist ' Depth
Logged by: - -
Final Depth: 441.20m
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
Gates 3 ' ~182.40 179.40+ 1423.30
Sukunka 311.60 129.20 1294.10
Moosebar 377.22 ' 65.62 1228.48
Gething (Upper) 427.84 “50.62 - 1177.86
_ (Lower) 441.20 o 13.36+ 1164.50
SEAMS '~ DEPTH  THICKNESS $RECOVERY " ELEVATION
Bird 379.25 2.03 (d/dc 0.97) - 1226.45
U. Chamberlain (UL) 416.38 0.92 (d4/dc 0.92) - 1189.32
U. Chamberlain (LL) 420.2Z 0.41 - 1185.48
L. Chamberlain 427.84 2.74 : 1177.86
STRUCTURAL FEATURE - DEPTH REMARKS




BPB INSTRUNENTS (CANADA) LTD

SOm

100m

lSOm‘

200m
250m

300m

350m

- 400m

440m

PO BOX 5638, POSTAL. STATION “A” C‘.ALGARY AI.B;RTA

'BP-71 SPOT_VERTICALITY SURVEY
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BP CANADA COAL DIVISION

PROJECT:. SUKUNKA |

Contractor: Tonto Drilling
ommenced: 11/7/79

Completed: 22/7/79

B.H. BP 72 § BP.72A

Co-ordinates: N 6117087.3
E 589955.8

Surface Elevation: 1187.7 m

Geophysically logged: yes/nd/*
{through rods)

Core Size: HQ Hole cemented: - ves /idd/
Hole Anglie & / see details Casing Left in Hole None m
Azimuth: \ overleaf - base of divertion wedge 98.70

, Geologist - : Devpth
Logged by: D. J. W. Mitchell 0.00-T.D.
Final Depth: 109.7 m N.B. BP72A diverted off BP72, to recover
S R Lower Chamberlain Seam
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
Moosebar ' -21.80 3.3+ 1165.90
Gething (Upper) UP 18.50 4.19+ 1169.18
MP 52.80 34.28 1134.90
1LP102.33 49,53 - 1085.37
(Lower) 108.70 7,37+ 1078.00
SEAMS N DEPTH  THICKNESS $RECOVERY " ELEVATION
Bird 23.20 1.4 (d 0.41) 1% 1164.5
U. Chamberlain 92.01 1:96 (d/dc 1.18) . 9.4% 1095.69
L. Chamberlain . 102.33 3.17 (bone 0.14)  54.31% 1485, 37
STRUCTURAL FEATURE DEPTH - REMARKS
F. EST 18.50 . Brecciation, major core 10ss;
I PP major fault, throw indeterminable
(4.15 m+).
F. EST 52.80 Brecciation, calcite, micro-

faults; throw 23.9 m.



TNSTRUMENTS (CANADA) LTD

P.0. BOX 5638, POSTAL STATION “A”, CALGARY, ALBERTA

Bp-72 SPOT VERTICALITY SURVEY

DEPTH INCLINATION
50m 1.0°
109m 0.7°

yole logged through drill-rods,

azimuth figures unavailable

-0000000-




BH No.

= BP-72

Page 1

DipO

DEPTH
m

THICKNESS
m

DESCRIPTION

50°
50°

60

14.31

16.40

77
37

14.
17.

18.08

14.31

5.09

DRIFT, contains large blocks up to 0.15 m of sand-
stone medium-grain, salt and pepper texture,
vaguely laminated,highly calcareous. Major core
loss.

UPPER. GETHING FORMATION

SANDSTONE  fine to medium-grain, laminated, highly
calcareous.

Few rough begding plane fractures, few calcite lin
fractures 457-60" CA..

14

Occasional discrete ferruginousweathering.

Fault disturbed with major core loss -

20.80

21.80

23.20

24.21°

.40

.00

1.40

.01

{ CORE LOST BIRD -SEAM: Recovery of few Coal fr?gfi

FAULT ESTABLISHED

,major displacement, fault zone 19|
-23.16. '

FRAGMENTS: MUDSTONE -light-grey, poorly 1aminat8¢
thinly bedded, soapy texture. One disc with 20
dip and % sets f%ne calcite lined jolnts conjugate
angles 49” and 547, sub-vertical to bedding. Wormy
appearance. Highly calcareous.

Major core 1oss. . : P
Sharp base:.core loss.

FRAGMENTS AND DISCS: SANDSTONE: fine to medium-
grain, poorly laminated, salt and pepper texture.
Highly calcareous. 0.1 m ferriginous weathered
cylinder with abundant irregular calcite infilled
fractures @ 23.06. s -

ments only; from geophysical log - Coal 0.47
-7+ Mudstone Carbonaceunus 0.41
i ' ' Coal 0.52

|IMUDSTONE micaceous, slightly silty passing into a

muddy siltstone down, poorly laminated. Abundant

roots. Few very small carbonaceous mudstone and

coal laminae at teop. Non-calcareous. Common ochr

stained weathered fracture -surfaces.
" Sharp base: core loss '

A1

1

49



BH No. BP-72

DEPTH
iz

Dip

[THICKNESS

m

DESCRIPTION

44.41

Sedimeﬁtary
dips .
18870| 30°
throughout

46.00

20% | 44.82

@l 45.00
15% { 45.25

20% | 45.64

20.20

|carbonaceous and coaly laminae to 30.80, disturbed

SANDSTONE ,medium-grain, fine-grain below 40.80;
salt and pepper texture to 40.80. Poorly laminated
to 26.00, laminated with locally common dark muddy

30.80-40..80 (see below), poorly laminated and
massively bedded below 40.80. Non-calcareous to
29.50 becoming high calcarecus below. Dark and
carbonaceous with coaly roots in top 0.17, few
roots below to 36.25.

Occasional large scale cross-lamination top to
30.80.

Common small light burrows 26.72-26.82. Common
large globose burrows 29.45-40.80.

Thoroughly bloturbated and-disturbed with 1arge
globose burrows, few'pelecypod burrowsf;root
disturbance to 36.25, few slump structures, and
few thin laminated layers 30.80-40.80.

Few small light burrows 38.28-41.15. Common globosg
few small burrows 42.67-42.93.

Oc asiongl rough and calcite lined rough fractures
6 8
60~ CA.

Thick calcite up to 0.01 m with common fine calcite
lined hairline fractures immediately adjacent at
30.25. Sharp base: minor core loss.

MUDSTONEL§ILTSTONE/SANDSTONE, very fine-grain 35:30:

35, with 0.5 m fine parallel bedded sand layer-
passage top, slightly erosive base at 45.20.
Generally thin graded units with sharp slightly
erosive and load casted bases, usually fining up
from sand through silt to dark mud.

Sand-highly calcareous, mud-very weakly calcareous.

Occasional crumpling;
occasional cross-lamination;
occasional bioturbation below 45.31.

Common calcite lined and listric bedding planes and
few irregular calcite infilled hairline fractures
in top 0.15 m, occasionally below, and in basal
0.03 m, -

~r




BH No. BP-72

Page 3

Dipo

DEPTH

THICKNESS
m

DESCRIPTION

30

25

51.20

g 49.70

§ base

5.20

537¢@

Sedin
di
8
top t
54..8(

53.20

'51.32

lentary

66.80

67.82

60.69.

2.00

14.62

Few small light burrows, common small light and
dark burrows; few medium and 1agge burrows below
45.31. Sharp even-base,; dip 17

SANDSTONE fine to medium-grain, medium to coarse-

grain below 49.87. Thin graded units in top 0.35
fining up from medium to very fine-grain. General
poorly laminated throughout. Moderate to highly
calcareous. Salt and pepper texture in top 0.42
and below 49.87. Dark and slightly carbonaceous
with disseminated coal grains and coaly pyritic
plant debris 49.38 to 49.69y irregular pyritic and
dirty coal laminae up to 0.01 thick at 49.70, mudd
with commen coal streaks.to 0.04 m below; occasion
coal streaks and roots below to 50.00.

FAULT, ESTABLISHED-major displacement, fault zone~—

51.20-53.20

SANDSTONE -fine to medium-grain, vaguely laminated,

abundant ﬁlghly irregular polished and calcite
lined fractures and mlcrofaults Weakly to
moderately calcareous.

Few dark carbonaceous mudstone and dirly coal strs

SANDSTONE,fine to medium grain, highly calcareous

throughout. Common dark and carbonaceous laminati
with occasional roots, top to 54.88; vaguely laminat
in parts below, w1th roots to 64. 90

Locally common large globose burrows to 64.90.

Locally disturbed with abundant globose burrows,
few ?pelecypod burrows, bioturbation, local crump]
and slumping 59.10-64-190.

Occasionéi large scale cross-lamination top to
54.80

0c8a518na1 rough or calcite lined fractures
65 CA.

Dark grey and slightly carbonaceous with few dark
micaceous and carbonaceous laminations, coaly roof

-and  plant debris, and common large globose burrowg

66.75-66.94, Slightly carbonaceous and unlaminatg
below to 67 .53.

Sharp, slightly irregular and erosive base dip 159

al

aks.

ons
ed

ing

d
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Page 4

Dip®

DEPTH
. m

THICKNESS
m

DESCRIPTION

15°%

69.80

73.08

71.41

74 .95

1.98

3.28

MUDSTONE/SILTSTONE/SANDSTON@,fine to very fine
grain, 40:20:40, thin graded units, interbedded
with thin SANDSTONE fine beds.

Mud/silt/sand units generally consist of thin graded
units with sharp slightly erosive bases, fining from

sand up to mud.
Common small light and dark burrows.

Sand are occasionally ripple set.
Occasional,

locally common, medium and large burrows with ~2::f: .

associated bioturbation.

Sandstone fine units or medium/coarse units are up

to 0.21 m in thickness, are laminated with micaceos

plan@yplanes and contain occasional large scale
cross-lamination with sharp slightly erosive bases
and sharp tops.

Sub-vertical step jointing 68.35-68 .63

SANDSTONE-fine, locally medium-grain, generally maskive

but 1oca1iy fgantly laminated, highly calcareous.

Fine to very fine grain with two thin dark mud
layers in top 0.25 m. Weakly micaceous. Local
disseminated coal grains and small fragments. Rar
disseminated pyrite throughout.

Few calcite lined fractures 20° CA.

Sharp, slightly uneven and erosive base)40O dip.
Polished, slickensided and calcite lined.

SILTSTONE, slightly carbonaceous mud laminae,
disturbed” appearance-burrowed and root distrubed.
Common carbonaceous roots. Few pyrite infilled
'roots. Weakly calcareous.

Brief passage base.

SANDSTONE - fine to very fine-grain/SILTSTONE/MUDSTO

[4}]

55:30:15, interlaminated and thinly interlayered.
Few thin ripple set medium-grain sand layers up

to 0.22 m. Highly calcareous. Common ripple sets
and cross-lamination.

Few roots - occasionally pyritic.
pyritic burrows 73.90-74.16.

Small commonly

Occasional micaceous planty and coaly planes.
Rare hairline calcite lined bedding planes.

Sharp, slightly uneven and erosive base 3° dip.
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Page 5

o

Dip DEPTH [THICKNESS

m

b

DESCRIPTION

76.10 1
Core {fracturgs

along
bgdding at
37 dip :

76.18 | 0

Sedimentary
digs up to
25

Sedimentary
digs up to
10

75.40 3.

80.48 1.

83.32 2.

.15

.08

22

08

84

SANDSTONE,medium-grain, few, locally abundant -

MUDSTONE, abundant lighter silty bands. Highly
calcareous. Very silty in top 0.04. Abundant
small burrows, few large burrows. Rare sand

filled roots. Few rough and calcite iined fractureg
sub-vertical to 12~ CA.

Brief passage base
MUDSTONE ,dark, canneloid and slightly carbonaceous,
STightly silty, micaceous. Abundant carbonaceous
plant debris.

Very brief passage base.
micacecus and carbonaceous or coaly laminae. 'Higﬂly
calcareous. Dark and carbonaceous in top 0.05.
Abundant ripple sets. '
Few light small to medium burrows 76.23-76.26.

Few ro00ts, becoming common below 78.51.

Few, locally common small light burrows 78.69-78.86,
79.11 to base.

Common crumpled dark carbonaceous mud laminae
76.96-77.26, 78.69-78.86, abundant below 79.11
increasing~-in frequency to base. :

Extended passage base.

SILTSTONE,dark mud phases locally canneloid and

MUDSTONE,dark,veTy carbonaceous in top 0.4 m

slightly carbonaceous, abundant sand laminae, and
crumpled bioturbated, low angle ripple cross-

laminated and rarely slumped calcareous sand lensesi
Micaceous.

Abundant pelecypod shells up to 0.01 m in width.
Occasional disseminated pyrite. Common small and
medium sand filled burrows. '

Sharp base: core loss

recovered, becoming slightly silty and slightly
carbonaceous below. Abundant carbonaceous and coaly
roots and plant debris, occasionally listric. Few
small irregular Jlistric surfaces, few listric
fractures 45°-557 CA. Non-calcareous

0.32 m core lost: 80.48183.32




cL3

TRAVERSE / TRENCH

NUMBER :

B. CANADA LTD. COAL GROUP

PROJECT: DATE:

LOCATION: . ELEVATION: -

GEOLOGIST: : '

Statio: Unit Description:

Cont'd 0.60m+ SANDSTONE - very fine-grainmed, silty
laminae, medium-bedded, laminated, rippleg,
blocky, orange-weathering, one red-weathel-
ing band, stromngly calcareous. QOccasional
tiny plant fragments. Attitude: 170/3E

0.15m+ SILTSTONE - thinly-bedded, brown, light
brown-weathering, rubbly, with ironstone
band at base. Weakly calcareous. Abundan
plant fragments on bedding planes. Some
tiny ripples. - ‘

G.93m+ MUDSTONE - dark grey, purplish-grey-
weathering, rubbly, silty, with Ironstone
band near top. Non-calcareous.

BASE OF SECTION. This section is the upward cont-
| inuation of that exposed at /AMR62. (Probably just

below floor of DE; SEAM).

€136 Cog- SILTSTONE - dark grey, very sandy, devoid of lamination

' abundant dark burrows. Non-calcareous. Sukunkecid Market

€137 Cog SILTSTONE - dark grey, very sandy, traces of Jamination, ;
abundant dark burrows. Sukunkoid Marker. Non-calcareoug, .
rubbly, dark grey-weathering, thinly-bedded to massive,
Attitude: 147/98W,

Cl38 Cog SILTSTONE - brown, laminated, rippled, some sandy laminag,
non~calcareous, thinlv-bedded, ryubbly, dark areillaceocus
laminae, scattered small dark worm burrows.

Attitude: 051/6SE.

€139 ATP DDH S-25. BRods in hole (NQ?7). Water level about
10m. Open to at least 68m.

C140 Cog MUDSTONE - brown, blotky to rubbly, slightly siltvy,
scattered tiny flat plant debris, possible rootlets?
Non~calcareous.

C1404 Cog Section in roadcut: Top:

=KbZ/ 0.6m+ SILTSTONE/SANDSTONE - very fine-grained,
interbedded, with scattered 'small worm
burrows, non-caicareocus, grey-brown, platwg,:
thin-bedded, well-laminated and rippled.
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Dip

DEPTH

THICKNESS
m

DESCRIPTION

- 92,44

92.01

92.01L_

94.64

87.45
95.15
85.93

98.93

0.74

2.81

.48

COAL dull and dull lustrous.

Well cleated, €6mmon
fragments and discs.
Coal Tost. Sharp

1rregular polished planes;
MAJOR CORE LOSS: . 0.63 m
unattached.base.

BASE OF UPPER CHAMBERLAIN SEAM
MUDSTONE,dark, slightly silty, passing down to

SILTSTONE dark.

Massive and strong. Abundant

carbonaceous and coaly roots. Very weakly

calcareous.towards base, :
Passage base.

SANDSTONE fine and SILTSTONE interlaminated and

thinly interlayered. 60:40 bo 94. 14, fining below
to 20:80. Very fine sand and siltstone at base.
Few dark mud laminae and thin layers.

Highly calcareous throughout. Slumped and slurred
with common root disturbance to 92.55, occasional:
crumpling and root distrubance below. ’

occasio
Few small to
Bioturbated with common
burrows below 94.02. ’

Locally common ripple sets 92.55 to 94.02,
low angle cross-lamination below.
medium burrows locally.
small

Common micaceous planty planes. Common calcite 1i
sub-vertical fractures stemming from master calcit
lined fracture 28° CA at 92.32. 0.01 sub- ~horizont
calcite with common calcite lined 1rregular fracty

-adjacent at 93.32.

.~ Extended ﬁassage base.

MUDSTONE; silty, locally SILTSTONE-common . thin dand

mud layers. Thinly interlayered.’ Common crumpled
and bioturbated sand laminae and lenses.

Common small burrows throughout.

Few rough or cal
lined fractures 20° CA.

MUDSTONE - dark/&UDSTONE silty 40:60 top.to 98. 51, fi

to 50:50 at base. Very. Weakiy calcareous. Few
crumpled sand lenses.
Brief passage.

nal

ned
e
al

res

ker

cite

ning

Common small burrows throughout,
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BHH No. BP-72

Dip°{ DEPTH [THICKNESS DESCRIPTION
Cm m .
96.16 0.23 MUDSTONE—dark,aBundanf thin micaceous silty bands.
Occasional very fine carbonaceous plant debris.
Unattached, non-fitting base
99.16 o+ TOP OF LOWER CHAMBERLAIN SEAM

COAL-not logged in detail: Major core loss, bore-
hole appears to have bottomed within seam. Re--
drilled as BP72A,

BASE OF HOLE {drillers depth)102.71 m.




Page 1

hout

BH No. BP-72A
Dip°| DEPTH. [THICKNESS DESCRIPTION
. m m -
Core Commences 98.70m.
(Diversion by wedge off BP-72,to redrill Lower
Chamberlain Seam.)

98.93 0.23 MUDSTONE -dark/MUDSTONE silty, 40:60 top, fining to
50:50 at base. Very weakly calcareous. Few
crumpled sand lenses. Common small burrows throug

Brief Passage

99.16 0.23 MUDSTONE dark, "abundant thin micaceous silty bands|

Occasional very fine carbonaceous plant debris.
99.16 | 3.17 TOP OF LOWER CHAMBERLAIN SEAM
69,30 (0.14) CORE LOST: 7?7 BONE or MUDSTONE carbonaceous.
99.36 0.06 COAL. Slurry,.
99.77 (0.41) CORE LOST: COAL, 99.16-99.77
09.85 0.08 COAL, dull and bright, highly sheared. Fragments,
99.89 0.04 COAL dull and bright. Cylinder
99.92 | 0.03 COAL dull banded. Disc.
100.03 0.11 COAL, bright and dull. Fragments. Few irregular

. shear planes,. \ _

100.14 0.11 COAL, - highly sheared and pulverized. Pragments.—
100.17 0.03 COAL, dull banded. Fragments.
100.23 0.06 COAL, bright and dull. Cylinder,
{100.26 § 0.03 COAL,dull banded. Disc.
100.68 § (0.42) CORE LOST: COAL, 99.77-100.68
100.72 | 0.04 COALydull and bright. Cylinder.
100.78 0.06 COAL ‘dull and bright. Fragments. Few irregular
= Shear planes,
100- 84 0.06 COAL,dull and bright. Fragments. Few irregular
- . shear planes
100.88 | 0.04 COAL, dull and bright. Fragments.
100.92 0.04 COAL, dull and bright. Cylinder.




BH No. BP-72A

Page 2

Dip®| DEPTH THICKNESS DESCRIPTION
i

100.95 0.03 COAL, bright, highly sheared. Cylinder

100.99 0.04 ,QQAL,ETight and dull, highly sheared. Cylinder

101 .03 | ©0-04 COAL,dull and bright, highly sheared. Cylinder

101_67 _ 0.04 COAL;dull and bright, highly sheared. Cylinder

101.08 | ©0.01  [COAL;dull and bright, highly sheared. Disc

101.11 0.03 [COAL5dull and bright, highly sheared. Disc

101.14 0.03 COAL,dull highly sheared. Disc

101.16 0.02 COAL;dull highly sheared. Disc

101.18 0.02 COAL,dull highly sheared. Disc

101.20 0.02 {COAL ,dull highly sheared. Disc

101.24 0.04 [COAL,dull hiéhly sheared. Disc

101.27 1} 0.03  |COAL,dull and bright highlf sheared. Disc

101.35 0.08 | {COAL,dull highly sheared. Cylinder

- 101.37 0.02 {COAL ,sheared: Fragments

101.41 | 0.04  |COAL,dull. Disc

101.43 0.02 [COAL,dull. Disﬁ

103.45 | 0.02  |COAL. Disc.

101.49 0.04 [COAL,sheared. Fragments

101.58 0:09 [COAL ,pulverized and sheared. Fragments

102.33 | (0.75) |CORE LOST: COAL, 100.68-102.33

102.33 BASE  OF LOWER CHAMBERLAIN SEAM —|-

103;65 1.32 MUDSTONE, dark, carbonaceous with coal laminae .in
top 0.10 m recovered, (0.33 m core lost top to
102.79), slightly silty and micaceous below. Abund
roots, Hard and competent. Occasional irregular
polished surfaces.

104.67 - 1.02 SILTSTONE,dark unlaminated. Occasional Vagué

disturbed sand lenses, common below 104.31,
becoming abundant to base. :

1"




BH No. BP-7ZA

Page 3

O

Dip DEPTH [THICKNESS DESCRIPTION
m m ,
Core g'actures
at 14/? beddling Abundant coaly roots
Brief passage base.

107.82 3.15 SANDSTONE 'fine-grained becoming medium down,mostly
dark and Carbonaceous with disseminated coal graing
and small fragments. Few thick coal streaks.

Few irregular calcite lined bedding planes.of low
angleodip. Few rough fractures, sub-vertical
or 25° CA. Fairly sharp base.
109.70 1.88+ SANDSTONE, fine to medium-grain, vaguely laminated.
10° Sub-vertical rough calcite lined fracture paéses down
109.11 core throughout. :

BASE OF BOREHOQLE 109.70




BP CANADA COAL DIVISION

PROJECT: SUKUNKA | B.H. - BP 73
_ Not surveyed
Contractor: Hi-Rate Drilling Co-ordinates: N location adjacent
g . E to BP 73A
mmenced: 16/7/79 Surface Elevation: m
Completed: 18/7/79 ' : _ Geophysically logged: *yes/Hd
Core Size: (Rotary) Hole cemented: - ves /Hd
Hole Angle & | see details Casing Left in Hole None m
Azimuth: ) overleaf ‘ (7?4 '7/8 "tricone cemented in top of hole)
' Geologist © Depth
Logged by: - -
Final Depth: 143.60
* Redrilled on adjacent location as BP-73A.
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
SEAMS " DEPTH  THICKNESS $RECOVERY " ELEVATION

See summary sheet BP-73A

STRUCTURAL FEATURE DEPTH REMARKS



BP 73 SPOT VERTICALITY SURVEY

DEPTH INCLINATION AZIMUTH
10 m 0.6° -
50 m 1.6° -
100 m 1.7° -
144 m 1.4°% -

(Azimuth not available due to rods in hole)

-o000000-



BP CANADA COAL DIVISION

PROJECT: SUKUNKA . B.H. BP.73A
Contractor: Hi-Rate Drilling . Co-ordinates: N‘ 6117370.6
‘ _ E -591050.4
mmenced: 28/7/79 , ' Surface Elevation: 1204.2 m
Completed:  29/7/79 o - Geophysically logged: yes/f/d
Core Size: (Rotary) Hole cemented: - ves/ttY
-Hole Angle § see details Casing Left in Hole 13- m
Azimuth: \ overleaf ' . o
, Geologist Depth
Logged by: - : -
_Final Depth: 105.00 m
FORMATION/MEMEBER DEPTH THICKNESS ELEVATION
Moosebar o -41.63 41 .63+ 1162.57
Gething (Upper) 102.43 160.80 1101.77
(Lower) 105.00 2.57+ 1098, 20
SEAMS -~ DEPTH  THICKNESS $RECOVERY ~ ELEVATION
Bird 41.92 0.29(d/dc 0.29) - 1162.28
U. Chamberlain (UL) 87.83 0.62(d 0.62) - 1116.37
(LLY 93.64 0.40(d 0.40) - 1110.56
L. Chamberlain 102.43 2.77 . - 1101.77
STRUCTURAL FEATURE DEPTH - REMARKS



BP 73A SPOT VERTICALITY SURVEY

DEPTH INCLINATION AZIMUTH
50 m 1.5° N 62° E
82.m , 2.99 N 72° E

-0000000-



" BP CANADA COAL DIVISION

PROJECT: SUKUNKA | B.H. BP 74
Contractor: Hi-Rate Drilling Co-ordinates: N 6118097.7
Q’ ‘ : _ E 592243.5
mmenced:  18/7/79 Surface Elevation: 1273.8 m
Completed: 20/7/79 Geophysically logged: vyes/Hd
Core Size: (Rotary) Hole cemented: - ves /hd
Hole Angle & / see. details .Casing Left in Hole None m
Azimuth: \ overleaf
Geologist Depth
Logged by: i
.Flnal Depth: 165.80 @m
FORMATION/MEMBER DEPTH THICKNEZSS ELEVATION
Moosebar ' ‘81.08 76.08+ 1192.72
Gething (Upper) 134.06 52.98 1139.74
{ Lower) 165. 80 31.74+ 1108.00
SEAMS DEPTH  THICKNESS tRECOVERY ELEVATION
Bird 83. 05 1.97 (@ 0.79) - 1190. 75
U. Chamberlain 124.24 3.79 (d/dc. 3.79). - 1149.56
L. Chamberlain 134,06 2.98 - 1139.74
STRUCTURAL FEATURE DEPTH REMARKS



PROJECT: SUKUNKA

Contractor: Hi-Rate Di‘illing

"BP CANADA COAL DIVISION -
B.H. - BP 75
Co-ordinates: N 6117982Z.4
‘ T 592063.2
Surface Elevation: 1252.4 m

mmenced: . 21/7/79

Completed: 22/7/79

Geophysically logged: yes/4/d

Core Size: (Rotary) Hole cemented: - ves/no
Hole Angle § see details Casing Left in Hole None- p
Azimuth: \ overleaf
Geologist Depth
Logged by: - -
Final Depth: 141.30 m .
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
Moosebar UP- 62.20 1190. 20
MP  68.26 6.06 1184.14
LP -73.11 4,85 1179.2%
Gething Upper '133.58 60.47 1118.82
Lower - 141.30 7.72+ 1111.10
P B |
SEAMS DEPTH THICKNESS $RECOVERY . "~ ELEVATION
Bird UP 64.33 2.13 (d/dc 0.88) - 1188.07
MP 72.24 3.98 - 1180.16
LP 77.48 4.37 (d/dc 1.42) - 1174.92
Upper Chamberlain 119.73 0.50 - 1132.67
Lower Chamberlain 133.58 3.80 (bone 0.27) 1118.82
STRUCTURAL FEATURE DEPTH REMARKS
F. EST 67.20-76.00 BRird Seam overthickened

and repeated; RIM Fault,
throw + 13 m.



BPB INSTRUMENTS (CAI\ADA) LTD

P.O. BOXSG?:S POSTAI. SI'A‘I'ION .A CAI..GARY ALB.:.RTA 'L."':_‘ '

BP-75 SPQOT VERTICALITY SURVEY

DEPTH - ' INCLINATION AZIMUTE
50m 95.1° N~ 33° ¢
100m 1. 8° n 2¢° E
139m 11.6° N 33° £

—-0000000~




BP CANADA COAL DIVISION

PROJECT: SUKUNKA . B.H. BP 76
Contractor: Hi-Rate Drilling Co-ordinates: N 6117555.6
_ . _ E  591443.9
ommenced: 23/7/79 Surface Elevation: 1229.3 m
: *
Completed: 28/7/79 Geophysically logged: yes/f/d
Core Size: (Rotary) Hole cemented: yes /fd
Hole Angle & / see details Casing Left in Hole 16 m
Azimuth: \ overleaf :
Geologist Depth
Leogged by: T -
Final Depth: 177.7 m
* Section 130-177.7 m logged through rods ,
FORMATION/MEMRBER DEPTH THICKNESS ELEVATION
Moosebar 77.47 68.47+ 1151.83
Gething (Upper) 174.91 97.44 1054.39
(Lower) 177.7 2.79+ 1051.60
SEAMS DEPTH THICKNESS $RECOVERY ELEVATION
Bird 79.88 2.41 (d/dc 1.4) - 1149.42
Upper Chamberlain 166.69 0.39 - 1062.61
Lower Chamberlain 174.91 1.63 (bone 0.14) - 1054.39
STRUCTURAL FEATﬁRE DEPTH REMARKS
120.90 Fractured to om gbove;

E.EST

COALFault, throw + 41 m.



PROJECT:

SUKUNKA

- BP CANADA COAL DIVISION

Contractor: Hi-Rate Drilling

B.H.

Co-ordinates:

" BP 77

N 6117186.8
E 35950725.2

mmenced:  30/7/79 Surface Elevation: 1249.1 m
) . %
Completed:  "2/8/79 Geophysically logged: vyes/Hd/
(through rods)
Core Size: (Rotary): Hole cemented: ves/hid/
Hole Angle & / see details Casing Left in Hole 36.6 m
Azimuth: \ overleaf
Geologist Depth
Logged by: -
Final Depth: 132.60 m
FORMATION/MEMBER “HEPTE T THTCKNESS ELEVATION
Moosebar 47.60 43.10+ 1201.50
Gething: (Upper) 113.16 65.56 1135.94
' (Lower) 132.60 19.44+ 1116.50
|

SEAMS DEPTH  THICKNESS $RECOVERY ELEVATION
Bird 48.74 1.14 (d/dc 0.59) 1200.36
Upper Chamberlain (UL) 99.44 0.90 (47 0.90) 1149.66
Upper Chamberlain (LL) 103.48 0.48 (d/dc 0.48) 1145.62
Lower Chamberlain 113.16 2.64 (bone 0.08) 1135.954
STRUCTURAL FEATURE DEPTH REMARKS




" BPB INSTRUMENTS (CANADA) LTD -

.0. BOX 5638, POSTAL STATION “A”, CALGARY, ALBERTA

BP-77 SPOT VERTICALITY SURVEY

DEPTH INCLINATION

25m . : ) 3.1

100m 1.9

132m h , 5.5

-0000000-



BP CANADA COAL DIVISION

PROJECT: SUKUNKA ‘ B.H. '‘BP-W12
Qqntractor: TECK CORPORATION Co-ordinates: N 235207% 2100 m
8 . { E 89797
ommenced: 1974 : : Surface Elevation: 1181 m
Completed: ' : - Geophysically logged: Nes/no
Core Size: EX ' ' Hole cemented: unknown Ald/no
Hole Angle & [ 2é&/déf4dls/ - Casing Left in Hole unknown .
. Azimuth: \ 84é£144£/// :
No details available ‘ )
_ Geologist Depth
Logged by: ' C. Bickford-
Final Depth: 38.4 m
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
Upper Gething - - 36.61+
SEAMS '~ DEPTH  THICKNESS $RECOVERY " ELEVATION
Upper Chamberlain 28.50 0.36 33.3% 1152.50
Lower Chamberlain 32.78 2.50 . 1.2% ' 1148.22
STRUCTURAL FEATURE ‘ DEPTH | REMARKS

Dips throughout 5° to 18°
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BH NO. BP-“)alz

Dip°| DEPTH [THICKNESS| - . DESCRIPTION
m m ' -
1.79 1.79 OVERBURDEN -probably weathered sandstone
UPPER GETHING BELOW BIRD HORIZON
3.66 1.87 SANDSTONE-fine to very fine-grained, medium grey,
: : clean well-sorted, medium to large-scale low-angle
14° e} 2.35 : Cross- lamlgated locally rusty-weathered; rough
: 301nts (457 CA}. Strongly.calcareous, very stronglly
in weathered bands.. Base not seen. |
8.58 4.92 CORE MISSING
12.90 4.34 SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE
(20:60:20, grading down to 5:65:30)}-interbedded
medium grey, argillaceous, small-scale low-angle :
cross-laminated sandstone and dark grey siltstone
L .~ . |and silty-mudstone, with abundant small and:very"
800@ 8.64 small dark worm burrows and scattered pelecypod
13" @ 9.80 : turrows. Bioturbation locally intense, destroying
0 O@ 10.85 stratification, but general fining- upward beds
Dlo €{11.80 with scoured bases. Strongly calcareous throughout}]
15~ @|12.75 : With pyrlte blebs and burrow fllllngs in top 0.90 m}
‘Erosional.
15.64 6.72 SANDSTONE-fine to medium-grained, clean, well-sortefl
° - medium to large-scale low-angle cross-laminated.
15, € 16.28 - Medium grey except top-0.64 m (dark grey to black,
160 €l 17.65 carbonaceous, rootlets). Non-calcareous from top
180 @] 18.60 - to 15.91 m; weakly to moderately calcareous to basel.:
127 @] 19.56 From 14.22 to 14.56 m, medium (0.002 m) worm burrows
similar to those formlng the marker horizon below
the Bird Seam. Occasional silty, carbonaceous
laminae from 18.14 m to base. Abrupt.
19.78 0.14 MUDSTONE-dark grey, carbonaceous, silty, crumbly
light grey-weathering. Abrupt.
o 28.14 8.36 SANDSTONE-fine -to medium-grained, occasional coarset
50 e} 21.90 grained phases. Clean, well-sorted throughout.
ESO el 24.75 : Medium to large-scale low angle cross-laminated.
0~ @] 26.55 Dccasional trough cross-lamination and concentrations
15° e| 27.50 o pf carbonaceous and coaly .laminae. Medium to dark
: grey throughout. Strongly calcareous from top to
23.89 m; moderately calcarecus to base. CORE MISSING
from 24.38 to 24.69 m, and 26.03 to 26.72 m. Coarsg
pyrite crystals in basal 0.005 m. Abrupt.
28.50 0.36 COAL-hard, broken. Dominantly dull banded. Recovefed
N .12 m. Dirty in top 0.03 m. Sample: W12/-/1.
' Top and base ground out.
28.52 0.02 MUDSTONE-dark grey, listricated. Carbonised plant
- fragments. Abrupt. Non-calcareous.




i
BH NO. BP-W1Z

Page 2

Dip®

DEPTH
.M

THICKNESS
m

DESCRIPTION

15

28.59

28.79°

29.53

28.92

29.58

30.16

30.28
32.78

33.54

38.40
36.57

0.

07

.20

.74

.05
.58

.22

.50

.76

.86

SILTSTONE- dark'gréy, argillaceous, listricated,
with abundant. carbonized plant fragments Non-
calcareous; gradatlonal '

SANDSTONE-very fine to medium gralned/SILTSTONE
(80:20) two graded, fining-upwards beds. Sorting
good. Weakly calcareous; erosional.

SILTSTONE-dark grey, argillaceous, grading down to
SANDSTONE-very fine-grained ripple cross-laminated
non-calcareous. Scattered radiating-textured pyrit
crystals, 0.003 to 0.004 m in diameter. Abundant
mica flecks on bedding planes. - Abrupt.

SILTSTONE/MUDSTONE (80:20]~interlaminated, rippled

{Midium to dark grey; non-calcareous. Abrupt.

MUDSTONE-silty, dark grey, thinly laminated, flaky.
Recovered ¢.12 m.

MUDSTONE/SILTSTONE(80:20)-interlaminated, dark grey
silty mudstone and medium grey, arglllaceous s1lt-
stone. Core broken. Non-calcareous.

COAL-Chamberlain Seam. Recbvered 0.03 m of hard,
dull and bright coal. Core apparently ground away.

SANDSTONE-medium to coarse-grained, well-sorted,
rooty at top, dark grey to black, carbonaceous.
Coaly bands in top 0.02 m. Non-calcareous.
Massive; gradational.

SANDSTONE-medium to coarse-grained from top to 35.0
fine to medium-grained to 36.34 m; fine-grained to
36.46 m; coarse grained to 36.55 m; fine to medium-
grained to 36.88 m; fine to very-fine-grained to bg
Clean, well-sorted throughout. Large-scale low-ang
cross-laminated except from top to 35.27 m, where

lamination has been destroyed by intense burrow1ng,
scattered 0.002 to 0.003 m burrows are faintly visil

7 m

se.
le

hle.

Locally abundant large (0.003 to 0.004 m) dark-rimmed

worm burrows in basal 1.0 -m. Non-calcareous from
top to 35.23 m; weakly to moderately calcareous
to 35.97 m.strongly calcareous. to base.

TD 38.40 m. Core diameter 34 mm.




BP CANADA COAL DIVISION

PROJECT: SUKUNKA B.H. BP-W15
ntractor: TECK CORPORATION _ Co-ordinates: N16600 m +5q
(drilléd by J. Schilling) - . E 89085 m
ommenced:1974 Surface Elevation: 1392%+ m
Completed: 7 ' - Geophysically logged: X¥s/no
Core Size:EX to 44.81; AX to TD Hole cemented: X6 /no
Hole Angle & / s¢€/AELails/ Casing Left in Hole 0 m
Azimuth: \ S¥Erigaf/
No details available .
. ‘ Geologist Depth
_ Logged by: - C. Bickford
Final Depth:.53704 m
FORMAT ION/MEMBER DEPTH THICKNESS ELEVATION
Upper Gething 15.57 - 15.11+ 1376.43
Middle Gething 37.47+
SEAMS ' DEPTH  THICKNESS $RECOVERY ELEVATION

None encountered
Hole collared below Chamberlain "Marine' Band, in basal

sandstone of Upper Gething

STRUCTURAL FEATURE - " DEPTH " REMARKS
Dips 189 to 33°-throughout '



\
BH NO. BP-W15

Page 1

Dip

O .

DEPTH
m

THICKNESS
m

DESCRIPTION

25

29

S

0.

12

= oo U A

13

15.
14.

17.
16.

46

.33
.25
.59

.45
.94

.07

57
32

36
29

.54

0.46

11.87

0.74

OVERBURDEN. - NO CORE

UPPER GETHING

|SANDSTONE-fine-very fine-grained/MUDSTONE (50:50)-
.|Strongly calcareous throughout; fining upward units

‘1joints with calcite crusts (40 to 607 CA}. Unit

SANDSTONE-fine to medium-grained to 11.87 m; fine

to very fine-grained to base. From 7.65 m to 8.10 pm,

occasional (10%) coarse sand and grit stringers.
Unit medium grey, clean, well sorted throughout.

Occasional mica flecks and orange-weathering specks.

Rusty-weathering near joints, with occasional calcl
crusts on joints. Strongly calcareous throughout.
Vague mottling in top 0.51 m; large dark-rimmed
""Gates-types" worm burrows from 8.25 m to 10.59 m
Medium to large-scale low-angle cross-lamination
throughout unit. Small floating coal fragment at

4,53 m. Occasional concentrations of mudddy intra--

clasts from 10.03 m to base. Mudstone, dark brown,
and sandstone swirled together from 11.31 n to
11.52 m, with slickensides and calcite (72 CA),

at 11.38 m. Erosional at base.

from 0.005 to 0.05 m thick, scoured at base, with
medium-grey sandstone grading up to dark olive-
grey mudstone. Sandstone clean, small-scale cross-
laminated, scattered load casts. Basal contact
ground out.

SANDSTONE-fine-grained, clean, large-scale low-angl
cross-lamination, medium grey, rusty-weathering on
joints. Scattered intraclasts. Strongly calcareou
throughout. Abnupt. -

MIDDLE GETHING

te |

SILTSTONE/SANDSTONE-fine to very fine-grained (70:3
siltstone dark grey, argillaceous, with occasional

0)-

thin sandy laminae. Sandstone medium-grey, argillaceol

silty, .in beds up. to 0.20-m thick; laminated; small
scale cross-laminated. AOccasiSnal.roggh Tusty

strongly calcareous throughout. Occasional
pelecypod burrows. Gradational.

SANDSTONE-very fine-grained, argillaceous. Medium
grey. Medium to large-scale low-a le cross-laminat

ion,

Strongly calcareous throughout. Basal 0.05 m includes

abundant muddy intraclasts. Abrupt.




BH NO. BP-%IS

Page 2

l’ Dip

0.

DEPTH

m

THICKNESS

m

DESCRIPTION

24

26

31

[=3)

30.

23.

38.

base

40.

39

4.,

g4 .

42,

.04
40.

64

54

94

44

42

14

19
34

12.10

8.

.50

.70

.05

30

SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE
(30:60:10 grading down to 60:10:30)-interbedded
and interlaminated. Common fining-upward beds,
scoured at base. Ubiquitous small and very small
dark worm burrows. Occasional pelecypod burrows,
small-scale slumps, and load casts. Sandstone
medium grey, argillaceous; siltstone and mudstone
(silty) dark grey. Unit strongly calcareous
throughout. Bioturbation increases downwards;

locally intense below 27.69 m. Sandstones show meq

to small-scale low-angle cross lamination, and
occasional intraclasts. Pyritic band from 21.9Z m
to 21.97 m, with abundant shell fragments. Gradati

SILTSTONE/MUDSTONE/SANDSTONE-very fine-grained
(50:45:5)-interbedded, but bedding generally
obscured by intense bioturbaticn. Sandstone 1is
medium grey, argillaceous; remainder of unit 1is
dark grey. Sandstone appears as wisps and streaks,
Mudstone is silty. Unit is strongly calcareous
throughout. Occasional fining-upward beds from
sandstone through to mudstone; sandstones scoured

;lat base. Abundant small and very small dark worm

burrows, pyritic towards base of unit. Base of unj
abrupt, marked by highly glauconitic mudstone (0.0§
thick)}. Glauconite also found in burrow-fillings
in top underlying unit. Possible Inoceramus
fragments at 37.52 m. Occasional slickensideg and
calcite and rusty curved joints, at 35 to 60~ CA.
Abrupt.

SANDSTONE-very fine-grained/SILTSTONE (50:50)-
interbedded (0.01 to 0.03 m beds),-locally intense
bioturbated medium grey argillaceous sandstone and
dark grey siltstone. Abundant small and very saml]
gﬁgg@worm burrows. Occasional .slumping and load

Cashing in sandstone. Strongly calcareous throughdut.

Slickensides and calcite (49~ CA) at 39.89 m.
Abrupt. ’ '

SILTSTONE/MUDSTONE/SANDSTONE-very fine-grained
(60:30:10)-~intensely bioturbated dark grey silt-
stone and silty mudstone with occasional thin beds
(0.01 m) of cross-laminated, medium grey argillaced
sandstone. Abundant small and very small dark worn
burrows. Strongly calcareous. Scattered pyrite

in top 0.60 m. Gradational.

SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE
(40:40:20) -moderately bicturbated interbedded dark
grey siltstone and silty mudstone and medium grey
argillaceous laminated sandstone. Abundant very

1y
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BH NO. BP“¥15

Page 3

Dip

o

DEPTH
m

THICKNESS
m

-DESCRIPTION

25

45

48

46.

51
49

53

.51

.64

38

.99

48

.04

W

.32

.13

.35

.05

small and small dark worm burrows; scattered dark,
serrated worm burrows (considered diagnostic of
Sukunka Member). Burrows occasionally pyritised.
Some load casts. Unit strongly calcareous through-
out. Overall fining-downwards. Gradational.

MUDSTONE/SILTSTONE(50:50 grading dowm to 80:20 at

base)-intensely bioturbated dark grey silty mudstor
and siltstone, fining-downwards. Abundant very smd
dark worm burrows. Scattered wisps of argillaceous
very fine sandstone near top. Basal 0.20 m consisf

of dark olive-grey mudstone with 10% glauconite as
medium-sand-sized grains in a highly pyritic, muddy
matrix. Strongly calcareous-throughout.

SANDSTINE-fine to-very fine-grained/SILTSTONE (70:]
interbedded clean to slightly argillaceous medium
grey sandstone and dark grey intensely bioturbated
siltstone. Sandstone in beds of 0.20 m, medium-
scale low-angle cross-laminated strongly calcareq
with abrupt tops and bases. Siltstone. in beds of
0.02 to 0.15 m, with small dark worm burrows;
moderately calcareous. Gradational.

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE -

{50:50:0)grading down to 5:35:60 at base)-interbedq
dark grey siltstone and silty mudstone with medium
grey low-angle cross-laminated argillaceous sandstq
Occasional small dark burrows in mudstone; locally

intense bioturbation in basal 1.0 m.. Unit strongly

calcareous throughout. Gradational.

MUDSTONE/SILTSTONE- (85:15)-dark grey moderately
calcareous silty mudstone with lenses of dark grey

argillaceous siltstone and traces of very fine sang-

stone. Scattered very small dark worm burrows.
TD 53.04 m

NOTE: 34 mm core to 44.81 m
C 24 mm core from 44 81 m to TD

DRILLED BY J. SCHILLING POR TECK

0}
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BP CANADA COAL DIVISION

PROJECT: SUKUNKA | B.H. ‘BP-W16
ontractor: TECK CORPORATION Co-ordinates: N 22077 m +100 m
) . i E- 90911 m
ommenced: 1976 : Surface Elevation: 1097 m
Completed: : Geophysically logged: Aes/no
Core Size: AX Hole cemented: unknown A¢Y/no
Hole Angle § | A£4/A4bLAALL Casing Left in Hole no m
Azimuth: \ pYgrigat///
No details
Geologist Depth
Logged by: C. Bickford '
Final Depth: 44.50 m
FORMATION/MEMBER DEPTH THICKNESS ELEVATION
Upper Gething - - 42.94
SEAMS - DEPTH THICKNESS tRECOVERY " ELEVATION
Lower Chamberlain 42.94 3.50 unknown 1054.06

{incl. 0.24 (mostly sampled)
parting )

STRUCTURAL FEATURE ' DEPTH REMARKS
Dips throughout'So to 10°




BH NO. BP-%IG

Page 1

Dip

o .

DEPTH
. m

THICKNESS
m

-DESCRIPTION

1.83

17.56]

13.57
15.83

19.45
18.65

21.97

22.95%

23.07

23.17

1.83

15.73

‘CORE MISSING to 6.04 m; fine to medium-grained with

Overburden-weathered sandstone

UPPER GETHING below Bird floor =
SANDSTONE medium to coarse-grained from top to 3.9(

minor stringers of coarse sand to 8.53 m; fine to
very fine-grained to base. Band of small, rounded
pebbles with erosional base, from 7.05 to 7.06 m.
Hard weakly calcareous, olive-grey argillaceous

siltstone with wisps of very fine sand, from 7.67 ko

7.94 m. Remainder of unit weakly calcareous from
top to 3.90 m; strongly calcareous from 6.04 m to
base. Abundant small (0.002 m) worm burrows from
211 to 2.51 m, (this is the Bird Floor marker).
Scattered faint dark-rimmed medium (0.003 m} worm
burrows throughout unit. Ubiguitous large-scale

low-angle cross-lamination except where worm burroys

obscure it (chiefly above 2.51 m). NOTE: CORE
ALSO MISSING: 10.42 m to 1Z2.49 m. Occasional
ripple-drift below 12.49 m: Rare floating pebbles
above.10.42 m. Abundant large carbonised plant
fragments from 14.87 to 14 99 m (wood chips).
Abrupt

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE
(10:50:40)-interbedded medium.grey, argillaceous,
ripple-laminated sandstone and dark grey siltstone
and silty mudstone, with abundant small dark burro
with pyrite flecks and blebs. Strongly calcareous
throughout. Occasional load casts and pyritised
pelecypod burrows. - Base not seen.

MISSING CORE-probably sandstone/siltstone/mudstone
as above.

SANDSTONE-very fine-grained/SILTSTONE/MUDSTONE
(20:60:20)-as above, but coarser overall,
Occasional Telict lamination, but bioturbation is
general. A few medium burrows filled with coarse
sand, ..in basal 0.03 m. Abrupt. '

SANDSTONE-coarse-grained, clean. and well-sorted
.at top but with occasional lenses of very fine san
and.;silt towards top and base Weakly calcareous.
Abrunt . _

MUDSTONE-silty dark grey, core badly weathered and
fragmented, grading down to dark grey siltstone
with lenses of coarse sand. Weakly calcareous,
Gradational.

N S




BH No.

BPW-16

Page 2

Dip®

DEPTH

THICKNESS
m

DESCRIPTION

10

26.65-

26.76

26.94

29..36
28.45

28.67

3.48"

0.31

SANDSTONE-medium to coarse-grained/fine-grained
(50:50)-clean, well-sorted, medium grey, ‘with
large-scale low-angle cross-lamination. Abundant
coaly wisps and laminae of carbonaceous mudstone
with mica flecks, from 24.90 to 26.39 m. Sandy
carbonaceous mudstone with mica flecks from 26.18
to 26.21 m. Non-calcareous from top to 25.54 m;
weakly calcareous below 25.54, increasing to
moderately calcareous at base. Erosional.

MUDSTONE/SANDSTONE-dark grey, very silty mudstone
and very fine-grained sandstone, intensely bioturHated
and churned. Sandstone moderately calcareous,
mudstone non-calcareous. Abrupt.

MUDSTONE-black, carbonaceous, silty, with sandy
lenticles. Abundant pelecypod fossils:

W 16 F/1 26.67 m

26.84 m
Infernal mold 7

"W 16 F/2

bl muscle —
WSS! - .

Tk view of o valve

The remainder are fragmented or too poorly preservied
to identify. - Unit non-calcareous; abrupnt.

SANDSTONE-fine to medium-grained, dominantly mediun

grained in top 0.80 m. Locally abundant laminae off

dark grey to black, carbonaceous siltstone and sily
mudstone, with occasional coaly wisps. Small-scalg

low-angle cross- 1am1nat10n Strongly calcareous
throughout.

MUDSTONE-dark grey, carbonaceous, with scattered
bands of fine sand grading from 0% at top to 50%
at base. Base of unit marked by 0.03 m of low-
angle cross-laminated, argillaceous sandstone.
Very weakly calcareous. Scattered mica flecks.

Abrupt.




BH No. BPW-16

Page 3

Dip®

DEPTH
m

THICKNESS
m

DESCRIPTION

32.95

33.18

35.06

35..51

36.45

35.99

40.00

40.13

40.23

3.28

0.23

2.40

MUDSTONE-dark grey, carbonacecus from top to 31.09
silty from 32.81. to base. Abundant carbonised pla

debris and local listrication, from top to 31.09 mj

(possible seatearth lithology). Non-calcareous
to 31.64 m; calcareocus from.31.64 to base. s
Gradational.

SANDSTONE-medium-grained, c¢lean with one interbed
of dark grey silty mudstone and siltstone from
33.00 to 33.08 m. Sandstone strongly calcareous;
mudstone weakly calcareous. Abrupt.

SANDSTONE-very fine-grained/SILTSTONE (90:10, grad
down to 30:70 at base)-interlaminated, medium grey
argillaceous sandstone and dark grey siltstcne.
Medium-scale low-angle cross-laminated at top;
small-scale low-angle and ripple cross-laminated
towards base. Medium to coarse sandstone phase
from 33.35 to 33.38 m. Sandstone breccia with
coarse calclte cement at 33.32. (No evidence of
significant movement). trongly calcareous throug
cut. Gracdational. '

MUDSTONE/SILTSTONE/SANDSTONE-ver§ fine-grained

{(20:60:20 at top, grading to 20:80:0 at 36.28 m,

50:50 at 36.4Z2 m, 95:5 at base)-interlaminated;
mudstone dark grey, non-calcareous, siltstone medi
grey;moderately to strongly calcareous. Laminatio
mainly parallel. (Resembles typical Chamberlain Ro
Gradational.

MUDSTONE-darE brown, very minor silt fraction Rea
broken at 80" to CTA. Core badly broken and ground
up towards base. Unit nen-calcareous. Basal cont
ground out; probable coresloss. Some listrication
in basal 0.05 m.

COAL-sheared, dominantly dill and bright. Recover
0.18 m.. SAMPLED: W16/CH/1. Listricated, abrupt.

MUDSTONE-carbonaceous, dark grey. Very irregular
basal contact; thickness ranges from 0.to 1 cm acr
core. Abundant very thin coaly laminae. Abrupt.

SILTSEONE-dark grey, very argillaceous. OListricat
at 40~ CA at 40.00 to 40.03 m, and at 75° CA at
40.08 m. Non-calcareous. Scattered carbonised pl
debris (rootlet bed). Gradational.

MUDSTONE-dark grey, very silty. Intensely listric

Nen-calcarecus. Core broken and ground.

nt
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Page 4

BH No. BRP-W16

ipo DEPTH [THICKNESS B DESCRIPTION
m m '
49,94 2.71 CORE MISSING-coal dust in box. Probably Chamberlain
= . " Iseam, .sampled. Drillegs blocks for 40.23, -40.69,.
41.76 m. Floor dip 10
o 44 .50 1.56 SANDSTONE-medium-grained, medium to dark grey, clean,
167 @} 44.30° well-sorted, hard and strong.. Faint low-angle crosis-
lamination. Occasional concentrations of faint, darik
rimmed medium (0.002 to 0.003 m) worm burrows. Fine-

grained, very carbonaceous, black sandstone in top
0.11 m (typlcal of Lower Chamberlaln floor), under-
lain by 0.01 m of black, sandy, coaly mudstone with
occasional mica flecks. Rootlets in top 0.11 m.
Unit non-calcareous throughout.

TD 44.50 m Core diameter 34 mm




BP CANADA COAL DIVISION

PROJECT: SUKUNKA B.H. BP-W17 -

ntractor: TECK CORPORATION LTD. ‘ Co-ordinates: N25060m +100 m

- | £ 89364 m
Commenced: 1976 Surface Elevation: 1229 m
Completed: ' ' . ' Geophysically logged: /yes/no
Core Size: AX ' : Hole cemented: unknown/yes/no
‘Hole Angle § | £44/AEALALLA Casing Left in Hole unknown m
Azimuth: \ AFeFLLAL/ ‘
no details available Geologist Dépth
Logged by: ' C. Bickford
Final Depth: 45.20
FORMATION/MEMBER DEPTH THICKNESS ELEVATION

Upper Gething . 39.85+
SEAMS . DEPTH THICKNESS $RECOVERY - ELEVATION

Sub-Bird 30.03 0.07 100% 1198.97
STRUCTURAL FEATURE ' DEPTH r REMARKS

Fault, possible, immediately above collar-(high dips at top of hole)



Pagel

BH NO. BR-W17
Dip?| DEPTH [THICKNESS DESCRIPTION
m ! ‘
2.5 2.5 OVERBURDEN-probably weathered sandstone.
5.35 2.85 SANDSTONE-very poor recovery, probable cores from
‘ ' sandstone rubble overlying bedrock. Not logged in
detail; individual cores ‘range from very fine-
grained, and fresh to badly weathered.
————————— UPPER GETHING. BELOW BIRD FLOOK
11.55 6.20 SANDSTONE-medium to coarse-grained from top to 9.289
fine to medium-grained to 10:84 m; coarse-grained

o with scattered pebbles to 10.94 m; fine to medium-
450 et . 5.4Q grained to 11.22 m; fine-grained to base. C(lean
350 e 5.70 and well-sorted throughout. Strongly calcareous to
620 # b6.00 6.82 m; CORE MISSING from 6.82 m to 6.96 m; weakly
620 € 6.10 to moderately calcareous to 7.50 m; moderately
28 € 8.36 calcareous to 9.50 m; strongly calcareous to base.

9. @ 8.87 Medium to dark grey at top becoming lighter, to
18° e 9.50 medium grey at base. Large scale low-angle cross-
182 € 10.05 laminated throughout, except where obscured by
157 6 11.38 burrowing. Locally abundant medium (0.0062 m) burrows

(marker) from 6.96 m to 8.80. Scattered medium
~fburrows with fasint dark rims throughout unit. High

dips at top of umnit, suggest fault overlying this
unit (but above present bedrock surface.} Marker
burrows and general lithology suggest that the
bedrock surface is slightly below the Bird Seanm
flecor horizon. '

18.21 6.66 CORE MISSING-probably sandstone, similar to that
above and below.

20.48 2.27 SANDSTONE-fine to very fine-grained, clean, well-

o sorted, large-scale low-angle cross-laminated, _
137 ey 18.216 strongly calcareous throughout. Scattered medium,
109 g 20.15 faintly dark-rimmed burrows throughout: large (0.00h m)

dark-rimmed burrows from 18.52 to 18.83 m. Base:
of unit not seen. :
25.151 4.67 CORE MISSING-probably sandstone as above, to.app-
roximately 24 m, then interbeds as below.
29.96 4.81 SILTSTONE/SANDSTONE-very fine-grained/MUDSTONE
16 @] 26.88 (70:15:15) -interbedded medium grey, argillaceous
8% el 29.86 sandstone and dark grey siltstone and -silty mudston
21° el base Common ereosional contacts at base of fining- upward
' units. Abundant small and very small dark worm
burrows; occasional load casts and small pelecypod
- burrows. Burrows pyritised in top 0.50 m of unit.
Strongly calcareous throughout. Erosional at base.
—

F(V
.




BH NO.

Bé-Wl?

Page 2

Dip

(o}

DEPTH
. m

THICKNESS
m

DESCRIPTION

15

14
19

30

36.

34.

41.

42.
43.

45.

.03

35

15
~59

30
50

58

.0.07

6.55

i

COAL-sheared, iﬁténself listricated, core ground
Coal type indistinguishable. Recovery: 0.07 m.

SANDSTONE-fine to medium-grained to 30.86 m; medium
to coarse-grained to 31.4Z2 m fine to medium-grained
to 32.20 m fine-grained to 33.0 m; medium-grained
to 33.37 m; fine-grained to 33.55 m; very fine-
grained to 34.88 m (CORE MISSING, 33.78 m to 34.29
fine-grained to 35.77; medium-grained to 36.03 m;
fine to medium-grained to 36.26 m; fine to very fin
grained to base. Clean, well-sorted throughout;
medium to dark grey at top, grading to medium grey
at base. Dark grey to black, carbonaceous with
rootlets, in top 0.15 m. Top 1.22 m intensely
burrowed and devoid of lamination. Individual
burrows very vague; possible "Pin Prick” horizon.

“{From 31.24 to 31.87 m, abundant medium (0.002 m)

burrows. Remainder of unit shows large-scale,
low-angle cross-lamination. Non-calcareous to
32.46 m; weakly to moderately calcareous to 33.78 m
moderately calcareous to base. .

CORE ‘MISSING-probably sandstone as above and below.

SANDSTONE-fine to very fine-grained to 41.73 m, fin
to medium-grained to 41.85 m; medium to coarse-gral

Fto 42:27-m; very. fine-grained to base. ~"Medium- grey

clean, well-sorted, medium to large-scale low-angle
cross-laminated. -Listricated coaly laminae from
41.85 to 42.27 m. Strongly calcareous throughout.
CORE MISSING-probably sandstone as above.

TD 45.2 m CORE DIAMETER 34 mm

m )
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TRAVERSE / TRENCH NUMBER :_MR1 to MR64

B.R CANADA LTD. COAL GROUP

PROJECT: _Sukunka 1979 7 . DATE:_June. Julv 1979 .
LOCATION: : S ELEVATION: ‘
GEQLOGIST: ._D, Mitchell :

STATION UNIT ..

MR1 COG SANDSTONE - medium~grained, thinly bedded, flagev, ~
salt and pepper appearance, Strongly calcareous.
(Strike/dip not measurable). Not in place?

MR2Z COHB SILTSTONE - common sand laminae, non-calcareous,
thinly bedded, stripy appearance, shallow ripple
undulation on some bedding surfaces. 330/6°SW.

MR3 COH As above, 330/11°9sW.

MR 4 COH C1l5 borehole standpipe located. Talus, abundant scree
of siltstone with sand laminae as above. Probable
cutcrop below. '

MR5 COH SILTSTONE - common sand laminae as above, 320/6%°8W.

MR6 - COH SILTSTONE - common sand laminae as above, 310/6°SW.

MR7 ..COH SILTSTONE - sand laminae as above, non-calcareous. <

COG - CONGLOMERATE - .15 m thickness, large rounded chert
pebbles up to .02 m diameter, siliceous matrix, poorly
sorted. 0.15m

COG SANDSTONE - fine-grained, brown weathering, rhinty
bedded, strongly calcareous. 335/6°SW. -+

MRS CoG SANDSTONE - fine to medium-grained, light brown weather-
ing, thinly bedded, highly calcareous. 325/11°sW.

MRY COH SANDSTONE - very fine-grained, common silt laminae,
medium bedded, becoming thin bedded and highly silty up.

. Non-calcareous. Sharp base. 340/169swW, . +

CoG CONGLOMERATE - poorly sorted, broadly grading upwards
with chert pebbles up to 0.02 m @ base, fining to
U.0U4% m ¢ top. Sharp base. U.2/m
SANDSTONE - fine-grained, thinly bedded, highly calcare-
cus, ferruginous weathering. +

MR1Q CoG Float: SANDSTONE - fime-grained, thinly bedded, ferruging

ous weathering, highly calcarecus. Probably drift.




CLa

TRAVERSE / TRENCH

NUMBER :

B.P CANADA LTD. COAL GROUP

. DATE:

PROJECT:
LOCATION:

GEOLOGIST:

. ELEVATION:

STATICON UNIT

MR11 COH

SILTSTONE - nom-calcareous, few sand and dark mud

laminae, highly weathered outcrop. Quarried for lease

road fill. (Strike/dip not measurable).

MR12 COG

SANDSTONE - fine-grained, common silty micaceous

planty planes, highly calcareous, medium-bedding with

blocky fracturing. 3450 /15%W.

MR13 ? CO6

SILTSTONE - thinly bedded, non-calcareous, very well

jointed, ironstone nodules, purple hematitic staining

and mottling, local spheroidal weathering. 3459 /21°W.

MR14 coG

SANDSTONE - very fine-grained, grey, siliceous: non-

calcarecus. Thinly bedded in basal 0.14 mn,

poorly

bedded above. 40/11°NW.

CONGLOMERATE - dark chert pebbles and few wmilky or red

siliceous pebbles up to .006 m in an argillaceous

matrix. Siliceous: non-calcareous. Moderately well

sorted, non-graded. 0.17 m

COG

SANDSTONE - very fine-grained, grey, siliceous: non-

calcareous, poorly bedded. .19 m

COG

CONGLOMERATE - as above conglomerate unit, 0.57 m

CoG

SANDSTONE - as above sand unit. 0.13 n

COG

CONGLOMERATE - dark chert pebbles up to 0.06 m in anmn

argillaceous matrix. Siliceous: non-calcareous. Poorly

sorted, non-graded, 0.12 m

SANDSTONE - very fine-grained, grey,

siliceous: pon-calcareous. Poorly bedded

Lense Common large carbonaceous plant stems

CoG

out’ 4 at base. - 0.12:m

laterally CONGLOMERATE - dark chert pebbles up to

to west 0.1 m In an argillaceous matrix.

Siliceous: non-calcareous. Very poorly

| sorted, non-graded. 0.14 m

All above units exhibit hematitic staining on weathered

surfaces.

{Cont'd over)

N
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TRAVERSE / TRENCH
PROJECT:

BP CANADA LTD. COAL GROUP
NUMBER :

DATE:

LOCATION:

GEOLOGIST:

ELEVATION:

STATION UNIT

(Cont'd coc

MUDSTONE -~ friable, highly weathered, few thick coal

) streaks. +
MR15- coG SANDSTONE - light brown-grey, fine-grained, orange
weathering, flagey, non-calcareous. AOLAIONW
MR16 - COG SANDSTONE - fine-grained, orange weathering, few coaly
inclusiods, ne visible bedding, non-calcareous.
U.15 m
SILTSTONE - light brown-grey, thinly bedded with dark
mudstone laminae, some cross-bedding visible, traces of
carbonaceous mudstone laminae, non-calcareous. 0.46 m
IRONSTONE .- nodules in siltv matrix, nodules .15 mdiamet
and .05 m thick. 0.13 m
SANDSTONE - light grey-brown, very fine-grained, thin
dark silty laminae and traces of coaly plant debris,
non-calcareous. . 0.03 m
- outcrop broken up (Strike/dip not measurable).
MR17 COH SILTSTONE - rubble, dark mudstone laminae , non-

calcareous (Hulcross type).

MR18  |? COG

SANDSTONE - fine-grained, grey~weathering, thinly bedded

with dark silt laminae, non-calcareous. 60/11°NW.

MR19 coG

SANDSTONE - fine to medium-grain, medium bedding, non-

calcareocus, ferruginous weathering.

MR20 CoG

CONGLOMERATE - granular, coarsening to pebbly down, well
sorted. Massively bedded, vague trough cross-stratific-

ation. Base obscured. +

€oG

SANDSTONE - fine-grain, medium to massive bedding but

locally thin, few thin pebble herizons and pebbly layers,

Non-calcareous, ferruginous weathering. Occasional cros$-

bedding. 180/13E. Approximately 10 m thick. Sharp base.

10 m

Cos

SANDSTONE - fine-grain/SILTSTONE ~ 60:40, thinly inter-

bedded, sand layers commonly cross-bedded, silt layers

contain common burrows, mud stringers, soft sediment

erosional structures, slumping. Weakly calcareous.

180/16E. , ' 1 ot

MR21

]

MR22

‘Stations net utilized.
— - . ,

U

gt S T g g T T
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TRAVERSE / TRENCH
PROJECT:

NUMBER ®

B.E CANADA LTD. COAL GROUP

DATE:

LOCATION:

GEOLOGIST:

ELEVATION:

STATION UNIT

MR23 COG

SANDSTONE - fine~g¢rain, thinly bedded., strongly cal-

careous, ferruginous weathering, occasional cross-—

bedding. 215/9SE.

MRZ24 COS5

SANDSTONE - very fine—grain/MUDSTONE - silty, thinly

interbedded, non-~calcareous. Sand layers highly

disturbed with mud and coal inclusiomns. FPoor exposure.

MR25 COS

SANDSTONE - fine-grain, thin to medium bedding, non-

calcareous. Abundant micaceous planty planes and large

plant stems. TFerruginous weathering. ©Poor exposure.

172/12E.

- MR26 COoS

SANDSTONE - very fine—grain, common siltstone laminae

and thin lavers, non-calcareous. Abundant burrows and

bicturbation. Ferruginous weathering.

MR27 cos

SANDSTONE - very fine-grain, common siltstone laminae

and thin layers. Common bicturbation. Abundant closely

spaced parallel fractures, occasionally calcite lined —

160/83W - Minor. disturbance.

MRZE Cos

SANDSTONE - fine-grain/SILTSTONE - sandy, thinly inrer-

bedded. Common micaceous planty planes and large plant

debris. Non-calcareocus. Common burrows in silt layers.

(Strike/dip not measurable)

MR29 COG

SANDSTONE - fine-grain, medium teo thick bedded. Common

micaceous planty planes and large plant stems. 3Bed

bases exhibit moderate erosion, common ripples, load

casts, few large pelecypod impressions, and large burrowg.

Occasional cross-lamination,pebble bands and thin layers

of angular mudstone stringers. 210/4SE. ' . 2 mt

Sharp base.

COS

SANDSTONE ~ very fine-grain/MUDSTONE - silty, micaceous,

thinly interbedded. Sand layers appear parallel bedded

with a few burrows. Non-calcareous. Common micaceous

planty planes in sand layers. 1 m+

R30 coG

CONGLOMERATE - sub-rounded pebbles, well sorted.

MR31 CoG

CONGLOMERATE - sub-rounded pebbles, well sorted.




TRAVERSE / TRENCH NUMBER:

B.P CANADA LTD. COAL GROUP

PROJECT: DATE:

LOCATION: ELEVATION: ‘

GEQLOGIST: '

STATION UNIT .

MR32 COG CONGLOMERATE - sub-rounded pebbles., well sorted, S2§6

| drill site and hole located. Hole blocked at suxrface
by debris.

MR33 CoG CONGLOMERATE - sub-rounded.pebbles, . well sorted.

MR 34 COG CONGLOMERATE ~ sub-rounded pebbles, well sorted.
Base obscured.

CoG SANDSTONE - .fine-grain, thin to medium-bedding. non-
calcareous, ferruginous weathering. 186/8E.
Thickness & m+
COG/CO0S boundary thought to be immediately below.

MR35 COG SANDSTONE - fine-grain, medium locally thin bedding,
non-calcareous, ferruginous weathering. Cross-bedded.
(Sstrike/dip not measurable)

MR36 CoG SANDSTONE - fine-grain, common micaceous planty planes,
massive, mon-calcareous, mildly ferruginous weathered.
surfaces. Site of C5 borehole,blocked standpipe located.
160/8E,

MR 37 CoG SANDSTONE - fine-grain, vaguely colour lamipated, massive,
weakly calcareous, local cross—bedding: few weakly —
ferruginous weathered surfaces, 93/6E.

Joints 124/74°N
139/71°N

MR38 COG SANDSTONE - fine-grain, medium to thick bedding, non-
Calcareous,'ferruginous weatherineg, abundant cross-—
bedding. (Strike/dip not measurable)

MR39 COG SANDSTONE - fine-grain, medium to massiwve hedding, non
calcareous, abundant cross-bedding, faintlv colour lam-
inated, ferruginous weathering. (Strike/dip not measur-
able) -

MR40 CoG SANDSTONE - fine-grain, medium to thin bedding, ferrugin-
ous weathering, Talus.

MR41 COG SANDSTONE - fine-grain, thin to medium bed&ing, ferrugin+
ous weathering, local cross-bedding, strongly calcareous.
200/22E.
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MR42

COoG

CONGLOMERATE - pebbles, clean, moderately well-sorted

poorly sorted in parts.

MR4&43 -

COG

Station not utilized.

MR44 -

CoG

CONGLOMERATE - sandstone, fine-grain,

MR4 5

cos

SANDSTONE - fine-grain, common micaceous plantv planes,

medium bedding, appears locally disturbed and erposive,

occasional planes with large plant stems. Occasional

pelecypod burrows, few thin mud layers, occasional

medium burrows, occasional large and sand filled

burrows. _Loose rubble, occasionally bounded by slicken-

sides, ferruginous and calcite liped planes of movement

at iow angle to bedding. 0.3 mt

Appears to overlie MR46.

MR4 6

Cos

SANDSTONE - medium~grain, erosive appearance in parts,

few coarse granular laminae and thin lavers. Medium

bedding, ferrugincus weathering, non-calcareous. Thin

interbeds of interlaminated silt/fine sand and disburbed

interlaminated mud/silt. Common medium burrows through-

cut. 0.3 o+

MR47

COG

SANDSTONE - fine-grain, thiniv hedded ' plary, calcareous,

hematitic weathering cross-bedded. 173/20E 1.0 m+

155/14E

MR48 ?

COsS

SANDSTONE - fine-grain, thinly bedded and platy, bedding

surfaces slightly irregular and erecsive, locally common

medium Sukunka type and small, dark burrows. GCenerally

parallel bedded but disturbed in parts. Few thin

irregular siltstone interbeds, hematitic weathering.

138/11E.

MR49

COG

SANDSTONE - fine-graim, ferruginous weathering, mildly

calcareous, talus rubble.

MR50

cos

SANDSTONE - fine-grain, thinly bedded, minor cross-

bedding, calecareous, hematitic weathering, common

micaceous planty plilanes, .

SANDSTONE - fine-grain with silt/mudstone pods, disturbed

appearance, calcareous. 1 medium size Sukunka type

burrow. (Strike/dip not meagsurablel)
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TRAVERSE / TRENCH NUMBER: .
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LOCATION: . ELEVATION: -

GEOLOGIST:

STATION UNIT

MR51 7?7 COS SANDSTONE - fine-grain, ferrueinous weatrhering with
silty laminations, thin interbeds of medium grey silty
mudstone,calcareous., Some cross~bedding; mudstone has

disturbed appearance, few small burrows. (Strike/dip
not measurable) ?Crop slumped.

MR52 cos SANDSTONE - fine-grain, silt lamimations, ferruginous
weathering, disturbed appearance, commen Sukunkoid
burrows, calcareous. (Strike/dip not measurable)

MR53 - COG CONRGLOMERATE - well sorted, sub-rounded, chert cobbles

and pebbles . 10 m thick, forms cliff. 155/15°E.

MR54 €06 SANDSTONE - fine=-grain, medium to thick bedding(@top
becoming thinly bedded down. Non-calcareous, ferrugin-
ous weathering, common cross~bedding.  Occasional small
chert pebbles or large mudstone pebbles up to 0.05 m,
90/65. . 10 m+

MR35 cos 7 SILTSTONE ~ with sandstone lenses n'lnd _mud crringe;s
mud filled burrows, calcareous. Talus.

MR56 COS SANDSTONE - with silt and mud interbeds, ferruginous
weathering, disturbed in parts, non-calcareous. 204/12°8

MR57 CoG SANDSTONE - fine-grain, medium to massive bedding,
ferruginous weathering, cccasional fine plant debris,
moderately calcareous; 1 metre zone of irregular sub-
vertical occasionally calcite lined fractures trending
049, minor fault?

MRS58 " Cog SANDSTONE - fine-grain, ferruginous weathering; medium
to massive, bedding, non-calcareous, vague cross-bedding
138/39sw.

MR59 Cos SANDSTONE - fine-grain, with silt and mud interbeds,
micaceous planty planes, dark mud filled burrows,
jrregular lamination, non-calcareous, 158/7°SW. 0.3 m+

SANDSTONE - blocky, fine—grain, thinlvy bedded, highly
disturbed, slickensidesg), calcite covered planes. Fault
established, throw 15~20 m. ' 0.3 mt
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MR60 COG SANDSTONE - fine-grain, medium to massive bedding,
common micacepus planty planes, parallel bedding,
mildly calcareous, 075/10°SE.
MR61 coc SANDSTONE - finme-grain, medium massive bedding, ferrugin
ous weathering, common cross-bedding, non-calcareous.
MR6Z COG MUDSTONE - dark grey/black, micaceous, very thinly
bedded, platy, non-laminated, non-calcareous, friable;
few ironstone nodules and thin lavers, well jointed,
. few curved irregular fracture planes. 2,25 mt+
Joints 060/sub-vertical spacing -01-05 m 185/9°E.
' 2.25 mt+
Stripped outcrop, rare coal fragments in adjacent spoil.
MRE3 COG OLD TRENCH, FLOAT OF COALY MUDSTONE, & SANDSTONE - fine-
grain, blocky, medium bedding, non-calcareous with few/
common pebbles,
T MR64 CoG 0LD TRENCH FLOAT OF WIDE LITHOLGGICAL MAKEUP -~ also

containing some fine debris of carbonacecus mudstone.
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TRAVERSE / TRENCH NUMBER:_Cl to (€290
PROJECT: Sukunka 1679 :
LOCATION:

GEQOLOGIST:

B.P CANADA LTD. COAL GROUP

DATE: June . Jhdy 1079

ELEVATION:

o

Rirckfoxrd

4

Statio

Unit

Descripticen:

Cl

Geu

Winkie hole site (WDH 15) near A525. Casing pulled cut

but hole open. Probably too small to log. A525=sand-

stone, fine-grained brown-weathering, thin-bedded,

platy, . with orange-weathering specks. Strongly cal-

careous. (Winkie hole shows that this is in Geu, below

Chamberlain "Marine" Band). Attitude: 140/14SW

c2

Geu

SANDSTONE - fine-grained, brown-weathering, with orange-

weathering specks. Thinly bedded, strongly calcareous,

(probably below Lower Chapberlain). Attitude: 126/298W.

C3

Geu

= AS526 and 527.. SANDSTONE - fine-gresined, medium-

grained phases, dark pgrey, light bluish~grey-weathering,

top of outcrop (at centre of roadway) is darker grey and

rooty (lower Chamberlain floor). Occasional slightly

rusty patches. Low-angle cross-laminated.. Non-calcar-

eous. Attitude: 125/165W (for continuation SE on strike

see A CH).

Cé

‘Geu

SANDSTORE - fine to medium-grained, medium grey, grey-

weathering, clean, thinly beddedyorange-weathering speckg

Non-calcareous (SLP walked § zlong road, up-section.

This unit may be Skeeter sandstone). Attitude: 109/4285W.

C5

Geu

Located 100m @ 100° from AC3. SANDSTONE =~ as at /£ C3,

continuous outcrop, dip moderate to SW {(no good beddiag

planes). Gully immediately SW of this outcrop may be

Lower Chamberlain sub-crop.

(o]

Mb

MUDSTONE - chips in road, probably Mcosebar sub-crop,

along road from this point to DDH C-41. Dark grey, non-

calcareous.

Note: ©For this and subsequent traverses:

/A stands for "gtation"

DDH stands for "Diamond Drillheole”

WDH stands for '"Winkie Drillhole”

ATP stands for "at this point"

SLP stands for "since last -point"

Acs observed from road to DDH S-12. Cliff exposure, 15 to

40T TIgh of slightly orange-weathering, blocky beds and

underlying grey-weathering rubbly beds. Roughly flat-

lying.
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Static Unit Description:

C8 Cos SANDSTONE - very fine-grained, argillaceous/SILTSTONE,

) argillaceous, abundant dark burrows, intensely bioturbated.
Weakly calcareous. Attitude: 075/6S8E.

C8A Cos SILTSTONE - Attitude: 090/10N, possibly some downslope
movement.

co Cog CONGLOMERATE - granule, well-sorted, light and dark grey

: cherts, abundant green cherts. Sparse matrix of coarse
chert sand. Rare pebbles up to lomm. Non-calcareous.
Glacially rounded dip-slope.

Cc1o Cog CONGLOMERATE - as at 4C9 but with abundant small pebbles.

cl1l Cog CONGLOMERATE - clean, moderately sorted, small and medium
pebbles (4 to 10mm) of light and dark grey chert, also
green, rose, turguoise cherts. One pebble of 100mm.

Cl2,124 Cog SANDSTONE - frost-heaved, impossible to measure beddineg.
Fine-grained, orange-brown-weathering, clean, well-
sorted, platy, cross-bedded (1 to 6cm beds), calcareous.

€13 Cog CONGLOMERATE - granule and pebblie, interbedded, tabular
cross-beds. Top of snowfield.

Clé Cog CONGLOMERATE - granule to small pebble. Cileam, cross-=
bedded, occasional pebbles to Z0mm.

€cl5 Cog CONGLOMERATE - 10m scarp with talus of sandstone (thick,
platy beds) and conglomerate for 15m below; conglomerate;
small pebbles with abundant granules and fine sand matrix
Massive, thick-bedded and better sorting at top of ocutcrop.

Clé6 Cog CONGLOMERATE - granule, clean, well-sorted.

CLrL7 Cog CONGLOMERATE - granulé& to small pebble. Moderately to
well-sorted. Light and dark grey and green chert. Maximup
clast size 50mm. Nen-calcareous. '

cls8 Cog CONGLOMERATE AND SANDSTONE - 5m scarp. At top, conglomerg
af6, consisting o0f small pebbles in abundant, non-cal-
Careous iilne sand matrix. This conglomerate unit is 'Jm
thick, low angle cross-bedded and is underlain by 3m of
sandstone, fine—grained, clean, brown-weathering, non-cal
careous, thin fo medium-bedded, flagegv. ' ‘
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PROJECT: . DATE:

LOCATION: . ELEVATION: .
GEOLOGIST: '

Statiol Unit Description:

(Cont'q) Probably same sandstone as in talus below AC15.

| Sandstone is cross-bedded, with local concentric "onion-

skin" weathering.

] Cog SANDSTONE - as /AC18. On continuous outcrop.

Attitude: 080/2SE.

c20 Cog CONGLOMERATE - granule to small pebble, clean well-
sorted, similar to A C17.

cz21 . Cog- CONGLOMERATE - as at /AC20. Discontinuous, glacially-
rounded outcrop.. Essentially a bedding-plane surface,

-Cc22 Cog CONGLOMERATE - granule to pebble, up to 1l5mm, maximum
30mm. Abundant fine sand matrix.

c23 Cog SANDSTONE - fine-grained, medium grey, orange-grey-

weathering, cross—-bedded, low-angle c¢ross-laminated,

clean, well-sorted, calcareous, about 6m exposed in

scarp. Attitude: 065/3SE.

A\

C24 Cog CONGLOMERATE - small pebbles, mode 8mm, with fine to

medium sand matrix. Overall good sorting. Non~calcareoys.
C25 Cog | CONGLOMERATE - small pebbles., as at /3C24. Rouchlwv

flat-lying.

€26 Cog SANDSTONE - orange-weathering, clean well-sorted, fine-

grazined, thin-bedded, platy, non-calcareous. Abundant

float of this unit for 150m to NE. Stratigraphically

below (AC25. Cross-bedded, roughly flat-lying.

c27 Cog SANDSTONE - as at /AC26.

c28 Cog SANDSTONE - as at /AC23., From this point SW along
strike no solid outervp, only float.

c2¢ Cog CONGLOMERATE - granule, clean, well-sorted, abundant
light green chert. Disceontinuous outcrop.

C30 Cog CONGLOMERATE - granule to pebble, fine sand matrix,
maximum 40mm, with abundant light green chert. '

Cc31 Cog CONGLOMERATE - pranular to small pebbles, moderately well}l

sorted, light and Hnr_‘Ln;-py h'lnrlc.ngén cheytes . ~ Na
visible bedding, Rare joifits (E294072840,3220, .
N T ST - - L e
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B CANADA LTD. COAL GROUP

TRAVERSE / TRENCH NUMBER : .
PROJECT: _SURUNKA . DATE:

LOCATION: : : . ELEVATION:
GEOLOG|ST: G- Bickford D. Mitchell _

Statiod Unit Notes:

€32 Cog SANDSTONE - fine-grained, parallel bedded, low-angle

] , cross-laminated, rusty-weathering, abundant large plant

debris, stems, and rusty muddy intraclasts. Non-

calcareous, medium worm burrows, occasional interbeds of

dark grey silty mudstone. Occasional large ripples.

Bedding plane movement is indicated by slickensides and

low-amplitude folding. Possible minor rfault.

C33 Cog SANDSTONE - fine-grained, rusty orange-weathering,

massive, non-calcareous. Poor exposure. About 3m

above horizon at AC32.

C34 Cog SANDSTONE ~ finme-graimned, clean, rusty orange-weathering,

thinbedded, platy. Attitude 078/8S. Forms biuff

adjacent to rcad. Top is dipslope to S. (stratigraphic-

ally between /AC33 and C32).

C35 Cog SANDSTONE - fine-grained, rusty brown-weathering clean

massive, non-calcareous, well-jointed. Joints: 348°

(secondary, widely-spaced), 115°, 116° (primary, spacing

8 to 30cm). Outcrop surface is an dirregular bedding

plane.

C36 Cog SANDSTONE -~ fine-grained, rusty orange-weathering, clean

non-calcareous. OQutcrop polished bv _glacial ice.

{Cannot determine attitude). Sandstone is platvy, cross-

b'edded, with a few small chert pebbles. Swamp to NE

probably floored by this unit. ATP, DDH C-9 loacated,

hole plugged with wood.

C37 Cog SANDSTONE - fine-grained, medium-bedded, cross-bedded,

rusty orange-weathering, blocky to platy, non-calcareous,

Attitude: 110/dip not determinable due to cross-bedding.

C38 Cog Float of SANDSTONE ~ fine-grained, clean, rusty-weatherigs,
platyv. .0n seismic lime.” Small outcrops of this unit to !

N along bluff. Similar to Ac34, Note: Occasional

small black chert pebbles.

€39 Cog ATP DDH §45. SLP walked seismic line, mo outcrop.

ATP small, glacially rounded outcrop of ccnglomerate,

Granule to small pebble, clean moderately well-soxrted,

light and dark grey, white, and green cherts.




TRAVERSE /TRENCH NUMBER:

PROJECT:

BP CANADA LTD. COAL GROUP

DATE:
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GEOLOGIST:
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Statiod

Unit

Notes:

C40

Cog

ATP: CONGLOMERATE - small pebbles, mode 8 to 10mm,

maximum 25mm. Locally abundant sandy matrixz, occcasional

granule phases. Perhaps same horizon as at AC31.

3m thick, underlain by sandstone (see A C4l).

c4l

Cog

ATP: SANDSTONE - fine-prained, rustv-weathering, clean,

non-calcareous, cross—-bedded, thinly bedded, platy,

rippled, 5m thick. Forms scarp to NW. Attitude:

132 /7XNE.

C&2

Cog’

ATP and SLP: SANDSTONE - talus. No outcrop. Probablv

near Gates-5Sukunka contact, but is concealed bv talus.

Station located approximately 40m below & C4l.

C43

Cog

CONGLOMERATE - _.as at /AC40.

Ci4

Cog

SANDSTONE - float, as at ANC&4l.

C45

CONGLOMERATE ~ granule to small pebble, thick-bedded to

massive. Located at A Monty.

Cé4é

Cog

SLP - traced conglomerate bed. Here 3m of conglomerate.

C47

Cog

SANDSTOQNE - fipe-grajned, massive, brown-weatherine

occasional chert-pebble stringers, highly calcarecus,

5m thick. Underlies beds of /AC46. Dune bedded., blockyv

readily exfoliates. Occasional plant fragments and load]

casts. Rare calcite-lined joints (255° and 217°). Top

2n poorly exposed.

C4s

Cog

SLP - followed road down-section with discontinuous sand-

stone outcrops 1in road. cuts. SANDSTONE - thin to

massive-~bedded with occcasional dune sets. Ripples on

bedding planes. Occasional plant fragments. Strongly

calcareous. Attitude: 052/3NW (poor).

-

C49

Cos

SANDSTONE - wvery fine-grained, parallel-laminated/

SILTSTONE, rubbly (80:20) interbedded, highly calcareogus]

bioturbated, abundant small dark burrows. One joint at

057% Beds 5 to 10cm thick, attitude: 046/7/4%SE.

C50

Cos

ATP:DDH S34, blocked but marked by water pipe. SLP:

followed , Sukunka outcrop down-section in road cut.

Becoming siltier and more dntensely hintnrhated
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LOCATION: : . ELEVATION: .
GEOLOGIST: '

Statiof  Unit Notes:

51 Cog CONGLOMERATE - granule, well-sorted.

c52 Cog CONGLOMERATE - granule to pebble, massive, large-scale

low-angle .c¢ross~laminated, 3m thick, underlain by im+

SANDSTONE, fine-grained, brown-weathering, platy, cross-

bedded.

C53 Cog CONGLOMERATE - granule, nmon-caslcareous, moderatelv well-]
sorted,

C534A ; Cog: CONGLOMERATE - as at /AC53.

C54 - Cog COﬁGLOMERATE - granule, well-sorted.

€55 Cog CONGLOMERATE - Qfanule. well-sarted,

C56 Cog SANDSTONE ~ very coarse-grained to granule conglomerate,

well-sorted.

C57 Cog SANDSTONE - wverv caarse -grained to granule counglomerate

similar to AC55. Well-sorted, ATP DDH CM-5, wood

jammed in casing.

C58 Cop SANDSTONE - fine to_verv-fine-grained, tlean, platy

frost-heaved outcrop..

C59 Cog "A" Horizon outcrop. SECTION:
ROOF: SANDSTONE - very fine to fine-prained, argillaceods,
20% muddy interbeds, load casts. 0.20m+
MUDSTONE - dark grev, few coal streaks.
Rustyv-weathering. 0.28m
MUDSTONE - carbonaceous with coal 0.42m

. ) streaks. ("A" horizZon),

"FLOOR: SANDSTQONE - fine to pedium-—esrained dark

grey, rooty at top, thin to mediym-bedded,

low-angle cross-laminated. Abundant

pelished bedding planes, some slickensides,

non-calcareous. Attitude: 092/35§5.

c60 ATP DDH $23. Seismic line bearing 0549. Wo outcrop.

Traverse follows line.

c61l Cog SANDSTONE - fine-~grained, ferrug;nous—weaﬁhering. non-
calcareous, poorlv laminated. 394m on line, 20m lefr.

ATP 01d water hate for drills,

A S e h e g et e ey e s . e et mam e s g
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PROJECT: DATE:

LOCATION: ELEVATION: -

GECLOGIST: '

Statio Unit Notes:

ce62 Cog No outcrop, marked break in slope at 424m online, 40m

J left.

C63 - Cog SANDSTONE - float, in seismic shot hole. Very fine-
grained, brown, platy,

Co4 Cog CONGLOMERATE - ‘small to medium pebbles, massive, outcrop
on line at 667m;to SW, large blocks. (may be E; floor).

Co65 . Cog CONGLOMERATE - granule and pebble, massive, 3m high
scarp. At 690m on line.

C66 ATP DDH S-40. BHole blocked. Back bearipng to/MCARS is _j
1709 '

co7 Cog 20m NW of DDH S-40. Top of cliff: CONGLOMERATE, grapule
Ciiff extends to NE and SW.

ce8 . Cog CONGLOMERATE - granule to pebble, rounded to sub-angular
friable, moderately sorted, little matrix, faint calcite
cement. At 998m on line.

C69 Cog COAL - see log of Hand Tremch (HT) - 4. At 1225m onp-line
10p left of line. Creek exposure. (E; SEAM).

C70 Cog COAL AND MUDSTONE - spoil in creek bank. At 1250m on-—
line. (Probably E, SEAM). :

C71 Cog SANDSTQNE - wverv fine-grajned, argillaceous, platvy,
brown-weathering, ¢ross-bedded, non-calcareous.
Attitude: 160/9NE. At 1274m on-~line.

c72 Cog SANDSTONE - fine-grained, medium bedded, poorly laminate
weakly calcareous,ferruginous—weathering, appears cross-—
bedded. Attitude: horizontal; lm+ . Underlain by:
SANDSTONE -~ very fine-grained, silty, micaceous, common
micaceous, planty planes. Moderately calcareous.

c73 Junction ¢of two seismic lines. At this point, line is
crossed by a line bearing 142°. Check on line being
traversed (backsight) 2340._ At 1613m from $§-23. No
outcrop. (Note: Locations of C73 and C74 corrected
to match position of cutlines as established by €611},
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Statidn
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Notes:

C74

Junction of line with road to DDH C-43. At 1740m on

line. End of traverse of line. Error in distances

+5m. No outcrop.

C75

SANDSTONE - very fine-grained, grading to SILTSTONE -

laminated, brown-weathering, fine pliant debyis, thin-~

bedded, cross-bedded, few low-angle polished surfaces.

Dip less than 10°. Non-calcareous.

C76

Abundant shattered rock in road - SILTSTONE -~ common

Cog™

ripple-sets, nomn=calcareous, abundant micaceous,

planty planes, fine plant debris, brown-weathering.

“C77

Cog?

Abundant float of SANDSTONE - verv fime-grained, sitty,

at site of DDH S~29, Hole open but blocked at 10m,

c78

Seismic line BPN4O (bearing 143°) located. No outcrop.

€79

. Cog

COAL. - seam exposed in Upper Chamberlain Creek Road.

See HT {(Hand Trench) 5 for detsils.

ca8o

MUDSTONE - dark grey, silty, rubbly, non-calcareous,

rusty-weathering. lm exposed. Attitude: 105/8SW (fair)

Cog

MUDSTONE ~ dark grev, siltv, blockv to rubbly nop-

C81

calcareous, rusty-weathering. Rare rootlets and tiny

plant fragments. Very small dark worm burrows. Vaguely

laminated.

c82

MUDSTONE - dark grey, silty, grading to argillaceous

siltstone. Platy, rubbly, resigtant, non-calcareous,

thinly-bedded, cross-bedded, hematitic weathering.

Attitutde: 084/25S.

C83

SILTSTONE - dark grey brown, some rootlets, occasiongal

ironstone nodules. Qutcrop on road. Thin interbeds of

very fine-grained sandstone with carbonaceous laminae,

rootlets, and rare burrows. Attitude: 069/58S.

C84

Cog

SANDSTONE - fine to medium—praivned, rusty-weatlering

specks, buff-~weathering, hematitic-weathering on joints,

medium-bedded, non-calcareous. Attitude: 009/6E (fair).

Rough, irrepgular bedding planes, abundant float on road

towards DDH G-7.
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LOCATION: .. ELEVATION: -

GEOLOGIST: : ' -

Statiod  Unit Description:

C85 Cog SANDSTONE - frost-heaved outcrop, fine-grained, orange-

) weathering, rusty-weathering specks, platy. Abundant

muddy intraclasts (some carbonaceous). Non-calcareous.

C86 - No Outcrop: ATP DDH G-8; cannot find hole.

c87 No Outcrop SLP, ATP. At end of S5-30 road in creek.
Creek very boggy. Doubtful if any outcrop along creek.

c88 : : No Outcrop SLP, ATP. In muskegp.

-C89 No Outecrop SLP, ATP. In large clearing (muskeg) on
seismic lipne. Metal plate on stump: Line BPN40. Commenct

ing Topofil measurement NE on-line.

c90 . Cog COAL - powder in ditch, may have been moved some distance

by cats. At intersection of Line 40 and S5-30 road.

€91 ' Re-occupation of NHC73, at 219y gn-line, This point isg

24m further northeast on-line than anticipated. No

ocutcrop.

c93 ‘I ATP Line 40 leaves road (690m on-line). Positicon of cut
line as originally located on field sheet was 1l5m too

far to the right, Bearing checked 142°. No outcrop.

Co94 Cog CONGLOMERATE ~ pgranule to pebble,chertXquartz clasts.

A few green cherts. Large flat outcrop. At 910m on-

line, 34m right of line.

Cog CONGLOMERATE AND SANDSTONE - at 954m on-line, 4m scarp,
trending 80 northeasterly of line: TOP QOF SECTION:
1.2 to 1.6m CONGLOMERATE - granule to pebble, maximum

] 50mm. -Erosional )
U.8 to U,4m SANDSTONE - fine to medium-grained, thinly

(8

bedded, some cross—-beds, platy, non-
calcarecus, buff-weathering.

2.0m CONGLOMERATE - small pebbles, alternating
beds (0.15 to 0.30m) of pebbles and gran-
ules. Clasts up to 100mm io basal 0.5m

of exposure.
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GEOLOGIST:

ELEVATION:

Staticd Unit

Description:

C96 Cog

CONGLOMERATE AND SANDSTONE - at 1066m on-line, 6m

scarp. SECTION:

TOP OF SECLLIOUN:

cOm CONGLOMERATE - granule, massive

.70m CONGLOMERATE - small and medium pebbles

. 15m SANDSTONE - fine-grained, pebbly

.15m CONGLOMERATE - small and medium pebbles

| o O | W

.5m SANDSTONE - fine-grained, medium-bedded,

non-calcareous, blocky to platv.

€97 s Cog-

Qutcrop observed from AC96; appears to be CONGLOMERATE

overlying SANDSTONE, estimated 5m scarp. (FProbably

below Gates A" Horizon).

co8 Cog

ATP DDH C-43. Surface outcrop igs CONGLOMERATE as at

ANC%6, scarp to north of this point is CONGLOMERATE

over SANDSTONE, as at /\C96,

ce9 Cog

CONGLOMERATE - granule.

100 Ceg

Section measured: Top:

3m CONGLOMERATE - pebble, thick-bedded

2m+ SANDSTONE - fine~grained, medium-bedded, orange~

weathering, non-calcareous, (probably

same unit as at AC96, €97).

CIOl Cog

CONGLOMERATE - pebble, with few rounded cobbles to S0mm.

cl02 Cog

Section measured: Top:

CONGLOMERATE =~ granule to pebble.

3m+ Fine-grained sandstone interbeds towards base.

2m+ SANDSTONE — fine-grained, non-calcareous,

medium-bedded, marked '"salt and pepper"

appearance.

{Section similar toinCl00).

Cl1l03 Cog

SANDSTONE - fine-grained, thin-bedded, hematitiec-

weathering, platy, strongly calcareous, becoming thick-

bedded at top. Forms scarp near /MARIM NORTH. 10m thick.

Cl04 Cog

Outcrop observed from /AC103. 10m high SCATDp;

Section: appears to _be CONGLOMERATE,5m, over SANDSTONE,

5n, based on weathering charascteristics.
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TRAVERSE / TRENCH NUMBER:

B.2 CANADA LTD. COAL GROUP

PROJECT: DATE: .
LOCATION: . ELEVATION: . .
GEQLOGIST: ' '
Statioyg Unit ‘Description:

Ci05 Cog CONGLOMERATE - granule to-pebble, rare cobbles. OQutcrop

) follows contour.to south.

c106 - ATP DDH Ca4, Can't find hole (blocked at surface). No
outcrop. )

C107 Cog Near northend of continuous, prominent scarp.

‘Section (estimated):
15m CONGLOMERATE - resistant, large=-scale
cross—-bedded. Top of scarp shows granule
i and small pebble conglomerate with
abundant coarse sand matrix.
10m+ SANDSTONE -~ thick-bedded, slightly less
resistant, orange-weathering,

Ci08 Cog Qutcrop observed fromC107. CONGLOMERATE. and
SANDSTONE - end of continuous outcrop.,

€109 T Resistant coutcrops observed from /AC107.

C110 '} Cog Probably CONGLOMERATE overlying SANDSTONE.

Cl11 (See A C22).

c112 Cog SANDSTONE - very coarse—grained to granular conglomerate]
Clean, well-sorted.

Cl13 Cog CONGLOMERATE - granule.

Cll4 Cog SILTSTONE - medium grev, rvustv-weathering, non-calcareouc
with vervy fine-prained sand laminae. Abundant fimely
broken plant debris. Attitude: 179/8E. Beddinpg irreguld

CllS‘ Cog CONGLOMERATE - granule to pebble, abundant coarse sand

clle] matrix, pebbles maximum 80mm, mode 15mm, with up to 50%
“interbeds of thickly laminated fine to medium-grained,
platy, cross-laminated sandstone. Non-calcareous, with
granule stringers. Sandstones pinch out laterally.

c117 Cog CONGLOMERATE - granule.

C118 Cog CONGLOMERATE - small pebbles.

c119 Cog SILTSTONE - dark grey, sandy, non—calcareoﬁs. rubbly .
orange-weathering, devoid of lamination, abundant small
dark worm burrows. Possibly Sukunkoid Markey,




cLa
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PROJECT: DATE:

LOCATION: ELEVATION: :

GEOLOGIST: '

Statggl Unit Description:

ci20 Cog SANDSTONE -~ very fine-gvajpned, silty bnff-weathering,
scattered tiny plant fragments and mica-flecks. Thinly
bedded, platy to rubbly, non-calcareous, non-registant
bed. Actual outcrop onlv 10m leong ip road cut,
Attitude: 100/4S8 (poor).

‘cl21 - Cog SILTSTONE - argillaceous, olive drab, dark-brown-weather}
ing, rubbly, non-calcareous.

cl22 . Cog SANDSTONE - abundant float, fine-grained, well-sorted,

. platy, orange-weathering specks, orange-brown-weather-
ing, medium-bedded, very strongly calcareous. Also
abuncant small pieces of very fine-grained and medium-
grained sandstone.

€123 Cog SANDSTONE - float, fine to medium-grained, clean, well-~
sorted, rubbly, orange-weathering, orange-weathering
Lspecks, non-calcareous.
Cl24 Cog SANDSTONE - fine-grained, clean, well-sorted, platy, thit

: to medium-bedded, orange~weathering spetks, buff-weather-
ing, calcareous, plant impressions on bedding planes.
Large ripples at top, thin planar beds at base 5m+ thick;
Attitude: Horizontal.

€125 Cog SANDSTONE -~ fine-grained, thin-bedded, as at base of
ANC124., Attitude: 096/12N. '
€126 ATP DDH C-1. Hole not found. No outcrop.
C1271 Cog Section measured at this point. Top:
Clzs ) 2m+ SANDSTONE - very fine-grained/MUDSTONE -
thinly interbedded silty, buff-weathering
: sandstone and dark grey silty mudstone.
Rare elliptical iromstone concretions.
Rubbly= Occasional small dark worm burrow
in sandstone. WNon-calcareous. Locally
intense bioturbation.
1lm SANDSTONE ~ very fine grained, silty, thin
bedded, low-angle cross-laminated;10% thin
silty mudstone interbeds. Occasional
large dark~rimmed worm burrows. Non-'
calcareous. Buff-weathering. Attitude:
140/108W.
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LOCATION:

GEOLOGIST:

ELEVATION:

Statio Unit

Description:

Cont'd.

1.5m+ "~ SANDSTONE - fine and very fine-grained/

SILTSTONE - intensely bicoturbated and

churned together. Unlaminated, abundant

small dark worm burrows. Dark grey, non-

calcareocus. Sukunkoid Marker.

'BASE OF MEASURED SECTION.

Top at /AC1l27. Base at /ACl28.

€129 . Cog

SUKUNKOID MARKER - exposed in bed of creek, at road.

(As at /ACl28).

C130 Cog

SANDSTONE - very fine-~grained/SILTSTONE -~ thinly inter-

bedded, medium to dark grey silty sandstone and siltstoneg.

Buff-weathering, non-calcareous, poorly exposed but

abundant talus alcng ridge-line. 3m+

cl31 Cog

SANDSTONE - fine-grained, orange-~weathering specks,

orange-weathering, medium-bedded, laminated, platy to

rubbly, large plant fragments. Strongly calcareous,

bedding planes rough. Attitude: (093/10S5. ATP DDH C-13.

Site reclaimed: hole lost.

132 Cog

SILTSTONE - brown, sandy, thin-bedded, platy to rubbly,

rooty, occasional large plant fragments. WNon-calcareous

Attitude: 090/6N.

Cl33 Cog

COAL ~ float, powdery, in road. Possibly dumped into

mudhole at this point.

Cl34 Coh

SANDSTONE - very fine-grained, silty/SILTSTONE - inter-

bedded, medium to dark grey, fine parallel and ripple-

lTamination, thinly bedded, rubbly, occasional hematitic

weathering. Non-calcareous. Occasional finely broken

plant fragments and small dark worm burrows. Occasional

Targe flat sand-filled burrows. While locally bioturb-

ated, lamination is remarkably well-preserved. Attitude|/

143/5SE.

cl35 Cog

Section measured in side of old trench. Top:

0.20m+ SANDSTONE - very fine-graimed, dark grey,

scattered plant fragments, rubbly, cal-

careous. Grey-weathering.
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PROJECT: DATE:

LOCATION: . ELEVATION: .

GEOLOGIST: : '

Station Cnit Descripticn:

Cont'd 0.60m+ SANDSTONE - very fine-graimed, silty

] laminae, medium-bedded, laminated, rippleg,
blocky, orange-weathering, one red-weathef-
ing band, stromgly calcareous. Occasiona
tiny plant fragments. Attitude: 170/3E

0.15m+ STLTSTORE - thinly-bedded, brown, light
brown-weathering, rubbly, with ironstone
band at base. Weakly calcarecus. Abundantg
plant fragments on bedding planes. Scone
tiny ripples. -
0.93m+ MUDSTONE - dark grey, purplish-grey-
weathering, rubbly, silty, with Ironstone
band near top. Non-calcareous.
BASE OF SECTION. This section is the upward cont-
inuation of that exposed at (MR62. (Probably just
below floor of DEq SEAM) .
Cl36 Cog- SILTSTONE - dark grey, very sandy, devoid of lamination
' abundant dark burrows. Non-calcareous. Sukunkecid Markex

Cl37 Cog SILTSTONE - dark grey, very sandy, traces of lamination,
abundant dark burrows. Sukunkoid Marker. Non-calcareoug, :
rubbly, dark grey-weathering, thinly-bedded to massive.
Arttitude: 147/98W,

Cl38 Cog SILTSTONE - brown, laminated, rippled, some sandy laminae,?
non~calcareous, thinlv-bedded, rubbly, dark areillaceous
laminae, scattered small dark worm burrows.

Attitude: 051/6S5E.

c139 ATP DDH S-25. Rods in hole (NQ?). Water level about
10m. Open to at least 68m.

C140 Cog MUDSTONE - brown, blotky te rubbly, slightly silty,
scattered tiny flat plant debris, possible rootlets?
Non-calcareous.

C1404 Cog Section in roadcut: Top:

=Kbzs/ 0.6m+ SILTSTONE/SANDSTONE - very fine-grained,

interbedded, with scattered 'small worm
burrows, non-calcareous, grey-brown, platy
thin-bedded, well-laminated and rippled.

e e et et et e - T e e e e
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PROJECT: DATE:

LOCATION: . ELEVATION: -

GEOLOGIST: '

Statid& Unit Description:

0.6m+ SILTSTONE/SANDSTONE ~ as above but devoid
J of lamination, abundant dark burrows,
churned and bioturbated. Non-calcareous.
{SUKUNKOID MARKER).
BASE OF MEASURED SECTION.

Cisdl Cog COAL - powder in ditch of road. Dug out to 0.3m with
hammer, base not seen but coal slightly firmer. Requirep
trenching. .(Eq5. SEAM?)

Cl42 Cog SILTSTONE - light grey, rubbly,friable, non-calcarepus
tiny rootlets, Well-preserved plant fossils. Passes
downward to very fine sandstone.

Cl43 Cog SANDSTONE - fine-grained, clean, well-sorted., magsive,

a few pebble stringers. Non-calrareous, large-scale
low—-angle cross—lamipation,

Cléd Cog COAL - spoil in road cut. Probablvy Eg SEAM.

Cl45 Cog SANDSTONE - fine to medium-grained, massive, large-
scale, low-angle cross-laminated, clean. Non-calcareous}
orange-grey—-weathering.

Cl4é Cog SANDSTONE - medium-grained, clean, well-sorted, orange-
weathering, massive, low-angle_ cross-lamination,
non-calcareous. ATP DDH §-28. {Can't find hole).

ClL47 Cog SANDSTONE - medium-grained, as at- ACl46.

Cl48 Cog Qutcrop viewed from /ACl47. Probably SANDSTONE as at

. ACL47, '
Cl49 Cog Section measured in bank. Top:

0.15m+ MUDSTONE = brown, rubbly, non-calcareopus

0. 35m+ CONGLOMERATE - well-rounded, pebbles (10
to 30mm) of dark chert in an abundant,
friable matrix of wvery finme sand. :

0.1l5m+ SANDSTONE - very fine—-grained, very silty)
laminated, abundant large and small plant
fragments, non-calcareouys. (Possibly
Gates "B'" horizon)
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PROJECT: DATE:

LOCATION: ELEVATION: -

GEOLOGIST: '

Station Unit Description:

BASE OF MEASURED SECTION

C150 | Cog SANDSTONE - fine-grained, clean, well-sorted, massive
low-angle cross-laminated. Non-calcareous. Attitude:
065/118E.

Ci51 - Cog SANDSTONE - medium to coarse~grained, massive, clean,
well-sorted, large-scale cross-laminated, weakly cal-
careous, orange-weathering., ATP DDH BP42. Post in hole

€152 Cog Qutecrop viewed from ADHC151 ~ brown and orange-weathering
medium-bedded, probably SANDSTONE.

Cl53 Cog SANDSTONE - fine-grained, massive, thickly laminated,
non-calcareous. Attitude: 088/17s.

Cl54 Cog MUDSTCNE - dark brown, rubbly, sliehtlv carbonacecns
non-calcareous. Abundant ferruginous fragments inm float.

C155 Cog COAL - spoil in road and bank. Powdery.

Cl56 Cog SILTSTONE -~ brewn, light brown-weathering, sandv,rubbly. .
laminated, very strongly calcarecus. 0.6m+

Cl57 Cog Section measured in bank above drill lease: Top:

“0.40m+ MUDSTONE - silty, light brown, light prey-
Wealhering, tiain to medium bedded, bdblecky
to platy. Abundant rootlets, Strongly
calcareous. -

0. 50m+ SILTSTONE - dark grey, orange-weathering.
Thinly bedded, rubbly, strongly calcareous}
abundant- large plant fragments. A few
rootlets. . Attitude: 024/2E.

)C158 Cog Outcrop observed from & (C157: orange-weathering;appears
thick-bedded, probably sandstomne as at AOC151.

C159 Cog Section measured in cliff expoesure: Top:

10m+ SANDSTONE ~ fine to very fine-grained,

clean, orange~red-weathering, massive,

Targe-scale cress—bedcding, dips 0% to 40°

Strongly calcareous. Channeling within

unit. Compactional or compression folding

at base with underliying mudstones crumpled

into sandstone unit.,
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PROJECT: DATE:

LOCATION: . ELEVATION: ‘

GEOLOGIST: '

Statio Unit Description:

Cont'd 2m MUDSTONE =-.silty, dark grey, rubbly.

) “4m COVERED INTERVAL
COAL - spoil, mudstone with thif bright
ceal streaks forms floor.
Thickness unknown. (DE, S5SEAM 7).
BASE OF SECTION.

Cl60 Cog COAL - section measured. See Hand Trench (HT) 6 for
log of roof strata and seam,

Clé6l Cog* SANDSTONE - silty, very fine-grainmed, thinly bedded,
crocss-bedded. ripple sets, pon-calcaveols, orarge-
weathering, rubblv, mica fiecks and fimely breoken plant
debris, on bedding. In bank of drill lease. Attitude:
l60/7W. ATP DDH 5-27. Site reclaimed; hole lost.

clez2 Cog SANDSTONE -~ very fine-grained, silty, light grey, rusty-
weathering, large and small burrows and rootlets.
Attitude: 169/8W,

Cle3 Cog Section measured in roof of reclaimed coal trench; Top:

i.8m+ SANDSTONE - wvery fine-prained, silty,
medium~bedded to massive, ripple sets,
orange-~weathering, non-calcarecus, mic~
aceous, planty planes. Eresional.
Chimney-type compressional structures at

— base. Dune-bedding. Attitude: 148/7W

MUDSTONE - silty, thinly bedded laminated
few coal streaks, abundant coaly plant
debris. Losing silty content downwards.
Brown grey-weathering S )

0.51 to 0.70m COAL - DE; SEAM. Reclaimed. Coal is not
involved in chimneys. Sheared with an
undulatory roof.

Clb4 Cog SILTSTONE - brown, vubbly, purplish-weathering, non-
calcareous, abundant plant debris. Attitude: 130/13ISW.

C1l65 Cog MUDSTONE - silty, non-calcareous, thinly-bedded, blocky,
slightly spheroidal weathering. Dark grey, 0.4mt

C166 Cog SANDSTONE — very fine-grained. thin-bedded, very light
buff (fresh and weathered), mon-calcareous, friable.
Atritude: DA43/20NW Yuﬁréliablé.-uossiblé bank movemen;).




LL s

B.R CANADA LTD. COAL GROUP

TRAVERSE / TRENCH NUMBER .

PROJECT: . DATE:

LOCATION: .. ELEVATION: ‘
GEOLOGIST: ' .

Statidi Unit ﬁescription:

cle67 Cog SANDSTONE - fine to medium-grained, thin-bedded, orange-

weathering, abundant medium (0.002m) lighter-weathering,

horizontal worm burrows {("C" horizon floor marker).

Strongly calcareous, low-angle cross-laminated. This

unit is near the top of an estimated 15m thick cliff-

forming sandstone, which is massive in basal part, and

thin to medium-bedded at top. Attitude: 162/9E (crossbef?’

Cl68 Cog SANDSTONE - very fine—grained, silty, non-calcarecus,

thin-bedded, laminated, brown-weathering.

Attitude: 119/7S8W.

C169 Cog SANDSTONE - medium-grained / MUDSTONE - interlaminated,

rubbly, bedding irregular, brown-weathering, non-

calcareous. Attitude: 125/385W.

€170 Cog SILTSTONE/SANDSTONE - very fine-grained, churned togethekl,

intensely bicturbated, abundant small dark burrows, non-

calcareous, unlaminated (except for rare relict patches

of lamination). Rough blocky fracture, distinctive
light greyv weathering. Ferruginous bands toward base of
outcrop. . Sukunkoid Marker.

c171 Cog COAL with <CONGLOMERATE/SANDSTONE roof .

See Log of Hand Tremch (HT)-7.

€i72 Cog SANDSTONE - sgsection in cliff. Estimated: Top: "

“15m+ SANDSTONE - fime-grained, thin-bedded,

platy, clean, medium grey, poorly exposed

dark grev-weathering, non-calcareous,

rooty at top, grades to siltstone at top.

Abundant finely broken plant debris. .
Attitude: 130/78W. )
10+ SANDSTONE - coarse-grained, thin-bedded,

platy, weakly calcareous, clean, red-

weathering, well-sorted, cross-bedded and

cross~laminated. Occasional plant stems

and finely broken plaant fragments on

bedding. Unit becomes medium-bhedded at
base.
BASE ]

€173 Cog SANDSTONE - medium to coarse-grained, thin-bedded, cross

bedded, platy, red-weathering., weaklv to modersrels cgl1.

careous. SLP traced small outcrops on strike framci72
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PROJECT: DATE:

LOCATION: . ELEVATION: -

GEOLOGIST: '

Statioqg Unit Description:

Cl74 Cog SANDSTONE ~ fine-grained, dark grey, carbonaceous,
rooty, medium-bedded, non-calcareous.

Cl75 " Cog SANDSTONE - medium-grained, thin-bedded, cross-bedded,
clean, red-weathering, laminated, very weakly calcareous}
3m+

CiL76 Cog SANDSTONE - section measured: Top:

1. 0m+ SANDSTONE - very fine-grained, thin to
very thin-bedded, clean, platy, low-angle
cross-bedded, very weakly calcareous,

_ red-weathering, erosional. ’

0.6m+ SANDSTONE -~ very.fine-grained, laminated,
massive, clean, strongly calcareous, rare
chert granules.

L " DT D BASE _ ]

c177 Cog SANDSTONE - very fine-grained, silty, thickly laminated
at tops of beds, unlaminated at bases of beds, thickly
bedded to massive, orange-red-weathering. Immediately
underlies base of ACl76. S5m+,

Cl78 Cog SANDSTONE - fine-grained, clean, thin to medium-bedded,
low-angle cross-bedded, non-calcareous. Abundant dark-
rimmed lighter-weathering burrows 0.002 to 0.004m
diameter ("medium”") ("C" horizon floor marker?).
Attitude: 116/1NE.

c179 Cog SANDSTONE - medium to coarse-grained, medium-bedded,
trough. cross-bedded, clean, non-calcareous, orange-
weathering, irregular bedding. Thickness 0.35m+.

Ccl180 * Cog SANDSTONE - fine to medium-grained, clean, low-angle
cross—-laminated, non-calcareous, thin te thick-bedded.
At top of 8 to 10m scarp.

cl81l Cog SANDSTONE - fine to medium-grained, clean, strongly
calcareous, orange-red-weathering, platy, very thinly
bedded, low-angle cross-bedded. Attitude: 175/10W.

cl82 Cog SANDSTONE - fine to medium—-grained, clean, medium to
thick-bedded, orange-weathering, strongly calcareous.
Estimated 10m thick. At top of 5 to 7m scarp.

g ——
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C1i83 Cog SANDSTONE ~ fine-prained, abundant light-weathering

] . horizontal medium worm burrows at top. ("C"horizoen
floor marker). Strongly calcareous, orange-weathering.
Medium-bedded, cross-laminated at top, thinner bedding
towards base, discontinuous outcrop. Unit overlies
ACLB2., Attitude: 004/13W.

C184 Cog SANDSTONE - fine-grained, clean, continuation of ourcrop
at /ACIBZ, Orange-weathering.

C185 . Cog SANDSTONE - fine~grained, clean, strongly calcareous,
thin-bedded, platy, low-angle cross-bedding and cross-
lamination at top. Orange brown-weathering. At top of
bm overhanging cliff. Attitude at top: 025/8W.

Cl86 Cog SANDSTONE - fine-grained, thin-bedded. Same unit followed
from AC185. ' .

From this point sketched in outcrops of
THIs Unit &cross Creek to west, also
cutcrops of lower, rubbly, brown-grey-
weathering unit which appears to be
Sukinka Member.

c187 |

Cc188 Cog Outcrops viewed from /A C186. Probably sandstone,

€189 continuing from AC186.

C190 |

€191 Cos Outcrops viewed from /ACl86. Probably interbedded

cl6e2 sandstone/siltstone. Recognizable as Cos on basis of
rubbly nature and ribbed weathering (of more resistant
beds] .

C193 Cog Continuation of outcrop from ACl67, viewed from /AC186.

Cl94 Cog SANDSTONE - fine-grained; very thinly-bedded, platy, )
cross-bedded, strongly calcareous, clean, red-weathering
Attitude: 005/15W.

cl195 Cog SANDSTONE - very fine-grained, silty, weakly to moderat-
ely calcareous, thin-bedded at top, thin and thick-
bedded at base. 3.5m thick. Attitude: 076/6SE.
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PROJECT: ‘ . DATE:
LOCATION: . ELEVATION: ‘
GECLOGIST: '
Stationg Unit Description: .
€196 Cog Section measured in cutbank of possible reclaimed
| trench: Top: .
2.0m+ SANDSTONE - fine to very fine-grained,

thick-bedded, blocky, large-scale rough

cross-bedding, generally clean, some silty

beds. Orange-weathering, strongly calcaryf

eous., Occasional plant fragments omn

bedding. Erosional and load-casted at

base, with 0.4m scouring.

Attitude: 163/55W,

1.8 to 2.2m+ MUDSTONE - silty, brown orange-weather-

ing, rubbly, strongly calcareocus. Abund-

ant plant fragments and stems, rare bright

coal lenses. Occasicnal bands of very

strongly calcareous concretions.

kd

BASE

Note: Probable reclaimed trench of E, SEAM. Abundant

coal spoil including egg—sizesilumps,*appears to have

been bulldozed over end of road, down bank.

c197 Cog SANDSTONE -~ wvery coarse-grained to CONGLOMERATE.granule

and pebble, clean, well-sorted, large-scale cross-beds,

thick-bedded to massive, distinctive dark grey-weéather-

ing. Forms prominent scarp from here to east. 7m+.

Unit appears to die out 10m west of creek, to west of

this point. Probable stratigraphic level ©between D and

El horizons.

C198 Cog Section measured in road cut to DDH 8-44: Top:

0.7m+ . SANDSTONE - fine to very finme-grained,

silty, abundant carbeonized plant debris,

thick-bedded, large-scale cross-bedding,

abundant prostrate log impressions.

Appearence of rapid deposition. Medium

to dark grey, with carbonaceous laminae,

low-angle cross—laminated, strongly cal-

careous, red-orange-weathering.

0.7m+ SILTSTONE - sandy, thin-bedded, brown,

rubbly, roety at top, abundant plant

fragments, low-angle cross-Bedded, non-

calcareous.
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0.5m+ SANDSTONE - orange-weathering, fine to

very fine-grained, silty, medium bedded,

low—angle cross—laminated, abundant

carbonaceous, laminae, strongly cal-

careous.

BASE

Note: Abundant coal spoil in rocad. Provenance, un-—-

known. ATP DDH S-44. Rods in hole but plugged with dirg

€199 + Cog-

SANDSTONE - very fine-grained, orange-weathering, silty,

mediuvm~bedded, thinly laminated, non-calcareous,

occasional rooflets, ripple sets, muddy intraclasts,

thin laminae of fine-grained sand. Minor interbeds of

rubbly brown, irom calcareous, sandy SILTSTONE,

Attitude: 307/9W. Abundant weathered dark grey car-

bonaceous mudstone in road below this unit.

C200 "Cog

Section measured: Top:

0.30m+ MUDSTCONE - black carbonaceocus, rare thin

bright ccal streaks, weathered

0.30m+ " SILTSTONE - oranpe-weatheri