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The Tarwin Mandows Ne, I Well wasg drilled to a
total depth of 3,948 fest : &

R

of the Gippsiland Bessip., Doilling

7 June sund bterminatsd on 26 July, 196%. The site
was near the coanst of Bass 2it, 3% mile Yrom the
tewnship of Lover Tarwin. Tarvin is in
Sippsiand about 130 miles southemst of Melbourne.
The well wvas driiled for Allismes 0il Develepment
Austraiiz N.L,, Aliiance Potroleusn Australiia N.L,
and Westralian 0il Limited by W.L. Sides & Sen.
wsing a Failimg 2500 rvig., The well was susvended
on 26 July, 1965, pump capacity having been
renched,

eIl ()]
[#]
%
@

The woll passed thyough Quaternary sands with
marine shell hevizons te 140 feet snd then cop-
tinued in sediments eof the Sitrzmelecki Group oF
Mosezole age te total depth, The thickness of
Strnelscki Group is much gresator than expected
considering that Ordovician basement outoreps onily
42 miles from the wellsile.

Minor gas shows were obiained frowm ceoves alb 1,600
and 2,380 feet. A stronger gas show causing gas
cubting of the mud wae noted at 3,100, However,
cleetric logs end the one succsseful formmbion
test conducted indicates that the Strzelecki CGroup
centains no effective porvosity in the sectlen
paneirated.
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TRODUCTION

The mpin ebjective of the Ta fondows We, 1
Woll, which was ﬂ”i 3l at 3 ” v the coash
of Hasgg Strailt end within paJa Victariﬁa wan

to try to prove %he rressnce of porosity in the
Struelecki Group of lissozeic age, Lt was hoped thal
the avkosic sandsitones of the Stirzelecil Group would
tecome porous and permeable close o theliyr inferred
gsourcs area, the Wilsoms Promomtory and Cane Woolamai
Granites. Por this reason the well was locabed

slose to the coast of Bass Strai? and in the Tavwim
Ewbhayment. Xt was alse hcpeﬂ that in an off-structure
position & porous sandsbtons, similar to the Prebiy
Hill SBandstone in ths OQWﬂy Bagin to the west, mighé
be developed at the bha of 4l Strzelocki Gmgun

even though it is mes pr@sant 2t outcwrop in the
surrounding avea.

It was also considered that & well loezted close

to the cecast near Tarwin would assist in evaluating
the Alljance Group's offshore Permit, P.I.P36.
Unfortunstely, the section was considerably thicker
ther expecited and the well was suspended at rig
copaolty ot a depth of 3,948 feet without reaching
basement and i%, itherefore, failed to schieve all
its cbhjecitives.

Yo 3,730 feel
»g & Apsociabesn

The Wellsite Goolegist from surfacs i
Mey, G.C, Coampe of Cundill, HMeve:
??cm Bf?1ﬁ te total depth, Mpr, J.R. Cundilil

BQ BATAD .!. .J. A @
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IV, CGEODLOGTY

]

1., RECIONAL GEOLOGY:

Previous Worl in P.E.P 53¢

(1) Geologicals Ferguson (19066, 1909, 1502
1027 ) geologlcally mepped an area including
the whole of P.E.P.53., The rosults of his
verk are published on coeloured geological
parish plans and gquarier sheots and even
today represent the best geological maps
svaliiabie of the arsee, although his tepe-
graphic base mape (parish plans on which
the work is plotted), are distorted and
camnot bo fitted together,

Bdwards and Baker (1943) petvolegically
oxamined and described the sandetone in the
Strmeliecki Group in Gippsiand,

Edwards, Baker and Enight (1944) described
the geology of the Wonthaggi Conlifield,

25 miles west of the Terwin Meadews Ne. 1
Weil.

Boutakess (1956} discussed the peitreleoum
possibilities of Gippsland, dealing particulariy
with the Tertiary of Bastern Gippsiand,

Rade (1956) described the geology of the

eastern part of P.E,P,53 (old P.P.Ls 199
and 210).

Cundiil and Mevers (1963} drew a regional
cross—section from Lakes IDntrance to
Mornlngten Peninsula ecressing the Tarwlm
Embayment. This cross~sectien admivabily
1ilustrates the subsurface goology.

Geophoto Resources Consultanis Inc. {(Brundsil
1964 ) made a photogeclogical study of the mrea
now covered by P.E,P.53 producing a map end
o memorandum repori following a fleld checlts

Stephens {(196k) sumserised the work deme
ot PoPoLen 109 and 210 and P,E.P.s 28 and
36 in his evaluation report on the areas
held by the Alliance CGroup in Gippsiand.

Geophysical: Only asromognetic and gravity
work hove been sarried ount over P,E,P.533.

Aevoservice (Babamas) Lid., (Reford 1962,
Stach 1962} filew the Andersons Inlet acre-
magnetic survey oveyr the adjoiming offshore
area (P.E.,P.36), also held by Allience Dil
Development Australia N.L, This survey,.
which was conducted in conjunction with ons
flown for Hematite Expleratioen Pity. Lid.
asver DBass Strait (Bass Strailt Aeromagnetiec
Survey (see Hopkins 1965)), exteonded over
part of P.E.,P,53 imcluding the Tarwin
Maadows No., 1 wellsite.

o008 106
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BASEMEUT:
the coast

Ordovician
the southexs:
te the sass
Fostey a:z ﬁ
They consisi

The Devonian section includes the fessiliferous
iimestones and dolomites of Waratah Say These
heds anpear to be parsly M@erysmallzsaﬁ at oute

erop and so could probably be inciuded as pard
of basement for petroleum search purposss. The
Devonian section alse inciudes highly coentorted,
indurated sandstone and mudstone of the Liptrap
Termation whiech is exposed at Cape Liptrap and
can alse be regerded as basomend The Wilson's
Promontory Granite was probably 1ﬁtrudeﬁ into
thess beds in late Deveonlan time.

Definite Permian beds were p@n&@wam@d in Duck
Bay No, I well ia the sasitern pari of the
Gippsiend Basin. These beds consist of interw
hedded siltstones and lava flowsy and are effecitive
hasement,

Bede of Permisn age may ocour celsewheres

however, the Chitt Creck Conglomerate, poorly
exposed at the base of the Strzelecki Group,

a fow miles east of Foster, is regarded as

being Mesozoic in age despite reports of

striated boulders being collected in the
neighbourhood.

STRZBLECKT GROUP: The Strzeoiscki Group is
well eczposed, dipping 20-.40 degrees im the
hilly country morsh of Fish Creek, Foster,
Toora and Welshpeol, on the flanks of the
Baisolk and XKays Hill Anticliime, Fiszsh Cresk
Dome and ethey minor structures. At Fostew,
Pish Creelk and axc znu the edge of the Turdons
Gresk Inlier; the ' f the Strzmelecki
Group iz esxposed, The beds are similar to
those iwn the upy rt of the section €O
sisting of fight ig sandotones and
‘gresn ghales with plant fragmenis. However,
thers appes to o sligh% increass im

the %uardz Qéf sntage in the bazal pandsitones.
There is e general increase inm the percenitage
of sandetone sastward in the Sitrzsliecki Group
ge 2 Whold.

X,
y
5,

The base of bthe Sivzelecki Group is net
exposed east of Chitts Creek, a few miles

east of Foster. Parit of the unemposed leower
sootion of the Strzelecki Group was penetrabed
in Woodside Hedley No., L, which was Lscaied

18 wﬂzau apat of Poster and whilch peneirated
meariy &,000 feet of tight, arkosic sandsiomes
and shales below a thin Teviiary ssction.




= 3% e

The hase of the Strzelecki Group is also azxposed
in a structural high a2t Vonthagsl on the westerm
gide of the Tarwin IEmbayment. Wells drilled im
the cosi mine sres &t Vonthaggi bove penstratbed
bagsement about 1,000 feet below the top coeal seam.
Edwerds, Boker and Xnight (1944) consideved that
the evidence then available indicated that the
Strselecki Group had transgvessed onte a pre-
eristing basement high and that, thersfore, there
would be basal bsds of the Strzelecki Group
developed off the Wentheggi High that were not
exposed at outerop. The vresults of the Tarwin
Meadows No, 1 Well have confirmed 4this supposition.
There is more than 2,300 feet of Strzeleski Grsup -
below the top conl seem which was nenetrated im
the well at 1,460 fset, that is 1,300 feet below
the basal seciion oxposed at Wonthaggi.

Since the well was located only 4} miles wast of
the nesrest basemenit oulcrop and the sediments

of the Strzeleckl Group penedtrated in the well

are Tistlying, it folilows that the sastern boundary
of the Tarwvin Bubsyment must either be a fauill
against, or an onimp onte the Waratah Baaeoment
High o

PTERTIARY: The complete Teritiary sequence as out-
lined imn Teble I is present omiy in Basterm
Gippaliend o the east of P.E.P.53,

In the easssern part of P.EP83, im wells avound
Yarram and Alberton, the Jemmy®s Point Formation
rests dirvectly on the Lower Latvreobe Valley Ceoal
Meagures ard the intervening prospeetive part of
the Teritiary section iz absent.

Similariy, offshore seismic work carried out for
Hematite BExploration Piy., Litd, (Hopkins porscoms)
indicates that the Tertiary section is thimuning
inte the Tarwin Exmbayment. In Tacd, the Teriiary
has now been proved by the Terwin Meadows Ne. 1
Well to be entirely abssnt from this aside of
P.E.P.53,

QUATERNARY: There are extensive sand dunses
developed along the coast of Venus Bay and the
Tarwvin Meazdows Ne. 31 Well was located om the
edge of these sand dunes,

3., DETAILED STRATICRAPHY OF TARYIN MBADOWS NO. 1 _
WELL:

The well gitratigraphy is sumerised below im
Table IL 5w

& &0 i‘é'g::




Thitke
ness
{teat)

RECENT Guartz sand, 5t is5°®
siightiy cal-
careous ab
base

PLELST- Tarwin Calcareous
CUENE Beds quartz sand
with fnesils
and miner
coal

Quaternary

MESOZ OO Grean, g8V,
arkesic sant- 3805+
stons, green
grey shale
and minoer
coal frowm
16101895
feal

A detailed descripiien of the well cuttings iz given
in Appendiz i and of the cores im Appendiz 3. 4
generalised description of thse beds penetratsed is
given beoloyw 3=

RECENT g

UNNAMED UNIT: 5 {svound isvel) « 20 feeb.
Thics unit consists of guartz sand, dark grey

to black, very fine to conrse grained, with
rounded to angular quartz graimns and abundant
humiec material., The unit is slightly salcareous
towards the base, wiith fome Tossil fragnmonis

of lameliibranche (including Cardium)} and
gastropode .

3

The lLewer part of these beds werse probably
deposited in en estuwarine or shallew water mmrine
environment, bubt the uvpper part was deposited

im o terrestrial emvivepnment, probably similawx
te the s=and dubne pent swanp envirounment existing
ix the syres today.

PLEISTOCENE TO RECENT:

TARWIN BEDS: 20 - 140 feob.

This iz 2 now name used informelily for =2 seciion
of sands with marine fossils pemnetrated from 20

- 380 Ffoet in the Terwin Meadows Neo. 1 Well,

Ore sample from 30 fest was ezamimed foxr foram-
inifera by Tavior (Appamﬁiz 3) and has been shows
to contain similar faune to those now sxisting
offshore. The percentage of plankitonic forms
prosent was %%, high enough %o indicate s divegt

soe 15s




connection 4o the oper mea., The Tarwin Beds
are considored en the abuve svidence to be
Pleistocene o Resent in age., They fall
maturelilv inte ssversl lithologle units as
Qeseribed below -

UNIT 13 26 = 40 feet ~ Quarits sznd, dark greenish-
grey to blask, fime grained with rounded to sube-
rounded cuartz grains, woll sorted, with calecarecus
poment. The Unlt includes asbundant shell and
fosslli fragments up to I om in sise of lamelli-~
branchs and gastropeds, including Builaf
Turriteila? Comus? Chiene? Cucullsss Cardium,

A few bands of plestic bilack clay are imnter-

bedded with the sands,

UNIT 2: B0 - 138 feet - Mamrts eund, grey, somd
parts slightly greenish, very finsg to very oomnlTonk
grained, mainly poorly sorted, but in part woll
serited with calcsrecus cement. Thers is some
bilack to derk browa, fibrous coal, sof¥ when
wet, Darl grsen (glaucoﬂiﬁ&?) grains are COoMMON
in the basal 28 feet., Uvit contaims Ffossil
fragments, lomellibranchs, gastropods, bryoscns.

UNIT 33 138 - 150 feet = Quarts conglomerate, grey,
with granules and pebbles of guartz in a calcarsous
sandstone malrisx,

MESOZOICE

STRZELECKE GROUP 240 ~ 30LY Feot,

This group coemslnts ¢f Hight gressn-groy, arkosic
sandstone and grsen-grey siltstone and shale.
There are minor pebbles and granules of quaris.

The group bas bsen subdivided in the well into
Ffive infermai unlts. The units have beem
dAifTerentianted en the basis of elechbric logs,
Ffor instance, an B log change at 7% and 3,098
fast and on the basis of iithslogy, for insiance
the presence of coal ceams belwesn 1, 460 and

2,000 fest,

UNIT 1: 340 - 67% feet - Arkesic sandstone and
siltotone with minor ghals intevrbedded., Ths
unit consists predouinently of sandstone. The
base of the unis iy placed at an B Log break
co-inciding with a litholegieal change to =
shale unit,

UNIT 23 67% - ik60 fest - Imterbedded shals,
silistone and arkenle sandstonse., The umiv
congists predominantly of shale., The base of
the unit is placed 2% ths tep of the firssg
cosl seam.




16

UNIT 33 31860 - 2000 feet ~ Interbeddsd shale,
ufk@ﬁlc sandstons, siltsteone and coai, This
wnit is differentiated by the presemce of coal
and may be eguivalent to the uppsey part of the
Wonthaogsi Coal Measures.

UNIT Lz 2000 -~ 3095 feet - Shale, with interbedded
arkesic sandstons and siltstone This uwnit com=
sigsts predowinantly of shale. The base of this
unidt 45 an T log change covrrespondiang te a
lithological change to 2 unit comsisting mainly

of sandstone.

3095 — 3945 fest -~ Avrkosic sandstone,

UNIT 52
t@ ne and shale interbedded,

Siié@

The lowsst sampie so far examined for sporas
{see Dottmann -~ Appendix 5 of this vem@““) ie
from Core No. 6 {2606 feet), This sample
yvielded a lower gpeciosus assemblasge indicating
it i3 slipghtly youngsy r than the basal coal sesm
of the HKirrvak Coal B agin which conbtains sp@rew
of the Biylosug assemblage (see Detimamm 196%)
Samples from saviier cores also contain the

-

speciosus assemwblage.

mihe v ]

STRUCTURE:

Tarwin Meadows No., 1 was drilled as
raphic test and thewre is Litile

or gecphysical evidence on which %e infew

g@@ﬁmoicai structure avound the well., However,

it is p% saibile tbev the well was located omn

the sout h?a@' a morthenortheast Srending

anticiine, : 2»f which ieg inferred

freom ﬂ@f@umg o and gsological ev;mewcb {nee

Plate 1} o

4
i

RELIVANCE

The scdims: 3 s age, fTrom
which Lbe Tiov g gas bave bceu @b‘“'ﬁ@& Lo
the saet \ 4 Sheif Nes, I and 2
Wells, awre uct sen? " the Torvin Meadowsz
Wo., 1 ond are likely to be absent from the
whele Tarvin Embayment.

”'m@r gas shows were chitained from Corves at 1,600
nd 2,580 feet in the Mesogeic Strzsiecki Gwoup.
A sixgh sy stronger gas show, which caused gag

ting of the mud was nobted st 3,100 feet, bw
muﬁ ﬂﬂiy weg chiained when the u@m@ RS ariiﬁ
stem tested in opsn hole.

.f_m

icker section of Mesozolo sediments
hes been oncountersd, bthis has
porous pebential m@s@ voly beds
nt the section s¢ far penstrated
un Prospeets.
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APPENDIX NO, 1.

ALLITANCE TARWIN MEADOWS NO, 1. WELL
LITHOLOGICAL DESCRIPTION

6! = LO? 1L00% QUARTZ GRAINS, fine grained, white
and clear, some light brown, sub-
rounded Yo angular, non-calcarsous,
Common trace HUMUS.

107 ~ 20° 90% QUARTZ GRAINS, fine to very coarse
grained, mainly fine, white, clear,
some light brown, rounded to
sub-angular.,

5% Yellow CLAY, and vred-brown,
ferruginous material,

5% CALCAREOUS GRAINS, rare trace
black CLAY: s ilameilibranch
valve (Cardium?)9 fragments of
gastropod and lamellibranch.

20 -~ 30°¢ Lo® QUARTZ GRAINS, fine grained,

' white and clear, common light
to dark browan, vounded to sub-
rounded. _

50% Fine grained CALCAREOUS FRAGMENTS .
5% Black CLAY, trace yellow CLAY and
trace Fferruginous red material.

8% Large shell fragmenits of lamelli-’

branches, gastropods and echinocids,
ineluding whole speciwmens of e.g.
common Bulla?, Turritella?.
Lapdium?, otc., etc.

30° - koo 30% QUARTZ GRAINS, as above.

Lo% Calcarsous FOSSIL FRAGMENTS, as
above . i

30% Large FOSSIL FRAGMENTS, as =above,
also dincluding Nepbtunea?, Conus?,
Chione?, Cucullasa.
Trace coarsse, rounded, clear
QUARTZ GRAINS.
Trace hiack CLAY.

Lot - BOT 50% QUARTZ GRAINS, very fine to very
coarse, mainly medium grained, clear,
with some white, very coarse is '
rounded, medium grains sre subw
rounded to sub-angular.

30% Fine grained FOSSIL FRAGHMENTS.
20% Large FOSSIL FRAGMENTS.,
Trace COAL, black, fibrous, sofb.

507 =~ 60° About 80% of this imtorval was SILT,

‘which was lost through the Shaker.
Sample -

L00% QUARTE GRAINS, 60% cozrse to very
coarse, clear to white, frosted,
rounded o sub-rounded, 40% fine to
modivum, clenr to white, rare tracs
pink, sub-rounded to svb-angulsr.

Common ftresce fine grained SHELL
FRAGMENTS .

Trace CCAL, black, sofit, fibrous.
Trace larze SHELL FRAGHENTS.

a0 0 20




60" - o
705 - B80°¢
80! = 90°

0O' - 100°

100° - 110°

1107 - 120°

120% - 3130¢

- 2

100%

o

Caloareous QUARTZ SAND, 70%
gray, coavse Lo very coarse
grained, clear, cloudy and

white, rounded to subroundsd,

100%

290%

fair to well sorted, 30% fine
grained, occcagionally msdlium
grained, subangulexr to subrounded,
Tair sorted.,. Common fine shellis
and SHELL FRAGUENTS, large

{to icm) fragments of PELECYPODS,
CGASTROPODS and BRYNOANS..

Trace COAL, black, brittle,

in part shiny.

Trace ¥WOOD FRAGMENTS.

Calcareous QUARTZ SAND, as above,
but with ratio coarse to fine
{to 511t sizme}: 20 to 80,
Numerous very fine %o coarse
SHELL TFRAGHENTS of PILLECYPODS,
CASTROPODS ., '

Calcareous VUARTZ SAND, as abeve,
fine to medium grained, occcasiocnally
coarse grained. Comnon SHELL
FRAGIMIUNTS of pelecypods, gastropeds,

‘ete.

10%
20%

10%

100%

100%

COAL, blaclk, dull, shiny on fresh ‘
smriaces, Fibrous, siightly britile
but soft when wet, :

Calcareous QUARTZE SAND, as above,
medium to fime and coarse grained,
fair sorted; common SHELL
FRAGMENTS, asa above.

CoAL, as abovea. ‘

Calcarecus QUARTZ SAND, as above,
srey, very fiume to ccecaslionally
goarse grainsd. Common SHPLL
PRAGMENTS, as above.

COAL:, as above,

Trace CLAY, vellow, groen,
slightly silty, noem-plasiic,
non~calcareous.

Calecareous QUARTZ SAND, fins
srained; ocecasionally very fine
to medium grained, well gorted,
subrounded to subangular, clear;
cloudy and some white QUARTE,
common calcareocus fragments, trace
light to derk green, well yrounded,
fine grains of TCLAUCCHITE.

Trace CCAL, daxk brown, dull,
seft, fibrous.

Trace CLAY, yeliow-greemn, non-
plastiec, noa-calcareous, hard
when dry.

Trace orange, sandy CLAY.

Calearcous QUARTZ SAND, fimne to
medium grained, occasioyially very
fine to coavsse grains, as above.
Trace coloured QUARTZ and '
QUARTZITE GRAINS,

Trace COAL, as above.

Trace CLAY, vellow, green, as above,

502 30




130° - 1&O°
15069 « 150°
150°¢ - 1607
160¢ - 170t
170 - 180°¢
1809 = 190°
190° -~ 200°¢

100%

70%

90%
1G%
96%
10%
70%

10%

30%

Calcarsous QUARTZ SAND, as above,
with common coarse to very coarse,
angular to rounded QUARTZ GRAINS,
possibly pebble fragments.

Trace COAL, a8 above.

MUDSTONE, light greenish-grey,
light green, in part slightiy
sandy, soft, blocky, with
sceasional red, wbite and black
specks. .CAVES BADLY.

QUARTZ -CRATINS, light grey,
medium grained, occasiomally
fine to coarse grained, sub-
rounded to subangular, with
occasional anguliar, broken
grains, clear and cloudy,
cccasional orange QUARTZ GRAINS.

MUDSTONE, as above, in part
very silty, also commonly
orange, slightly silty.
QUARTZ GRAINS, as above.

MUDSTONE, as above, more silby.
QUARTZ GRAINS, 2s above.

MUDSTONE, grey, greenish-grey,

as above, grading to argillaceous
SILTSTONE.

SILTSTONE, dark brown, im pard
sandy, grades to.very fine grained
SANDSTONE, argillaceous, yvellow,
red and black specks, soff,
blocky. ‘

STLTSTONE, vellow-brown, soft,
blocky, slightly argillaceous.
QUARTZ GRAINS, as above,

MUDSTONE, light grey, very slightiy
silty, with white and black,

silty specks, soft, blocky, well
bedded ,

STLTSTONE, light grey,
argillaceous, black, white, red

and yvellow specks, soft, blocky,

C8S%ill caving.

MUDSTONE,  reddish, dark brown,
orange brown, very siightly .
s8ilty, soft, blocky, well bedded.

4 QUARTZ SAND, iight.grey, wedium

to fine grained, subrounded t0
angular and broken QUARTZ GRAINS,
clear, cccasionally reddiszh or
milky, well sorted.

MUDSTONE, ilight grey to' grey,

as above, with traces of
carbonaceocus matiter.

SILTSTONE, light grey, as above,
in part siightly sandy.

Trace sand, orange, br@wn~{burnt

grey MUDSTONE) MUDSTONE, =as
aboveo.

o 0N z‘%’o
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200! - 210° 20% MUDSTONE, as above, im part
gilty., Still caving.
30% SILTSTONE, as sbove, in part
glightly sandy.

2310°¢ . 2207 90% MUDSTONB, as above, with traces
of carbonacecus matier, as above.
10% SILTSTONE, as above.

220t -~ 2257 80% MUDSTONE, as above, light %o
dark greéy, occasiomal QUARTE
GRANULES, well bedded, blocky.

20% SILTSTONE, as above, grading to
very fine grained SANDSTONE,
argillaceous, possibly feldspathic.

16% QUARTZ GRANULES, ROCK FRAGMENTS .
Trace darl brown COAL.

63% casing to 223'

2259 . 230°¢ 10% MUDSTONE, as above. ;

: o0% SILTSTONE, to very fine grained,
arkosic SANDSTONE,  grey %o
biueish grey, with greater
than 25% white grailns, feldspar
as specke, less than 50% dark
grey and blueish grey minewrals
as specks, soft to firm,
blocky.

Trace QUARTZ GRANULES, no shows.

Arkosic SANDSTONE, as above,
in part with up to 20% QUARTZ
GRAINS, subrounded, cloudy,
fine tc medium grailned., Rock.
has a speckled appearance, is
firm in part, appears to have
a feldspathic cement, is
arenaceocus and indicates
guick deposition close to the
source arez. No shows.

2Lp - 2350 SANDSTONE, arkosic, light grey,
occasionally slightly greenish,
very fine to fine grained,
composed of white FELDSPAR,
cocasionalliy enhedral, QUARTZ
in part, well rounded, grey
mineral and/or ROCK GRATNS,
occasional green and red grains
in a tight, sometimes felds-
pathic, sometimes avgillaceous
mptriz. No showsi hard teo
firm. In pardt slightly
calecorsous. '
MUDSTONE, 1ight grey, firm to
soft, blocky, well bedded,
occasionally siightly silty.

SANDSTONE, as above, mainly
fine grained, occasiomally
very fine grained, arkosie,
in part feldspathic {FELDSPAR
greater than 25%), tight, mo
shows .

o 00 50
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- 2707 100%

260"

270 - 280°

280° - 2907

» LIMESTONE,

2907 -~ 300°

300% - 30L: 95

5%

30kt Circ. sample 100%

CORE NO.,
300 . 31k

=

SANDSTONE, as above, .very fine
to fine grained. Possibly a2
i1ithic SANDSTONE, feldspathic,
in part arkesic.

SANDSTONE, as above, fine to
very fine grained with
numerous well rounded QUARTZ

GRATNS, tight, no shows.

Trace MUDSTONE, light brown-
grey, siightly silty, firm,
blocky.

SANDSTONE, as ahove, with
several granules and pebbles
of QUARTE and QUARTZITE

(with amber QUARTZ GRAINS)
SANDSTONE, calcarsous in
part, tight. .

iight gﬁey, densoe
with oumerous silty inelusions
with vein? CALCITE cutting
across, _ o

Trace COAL, black, fiwm,
detrital, ocours occcasionally
with dnclusions of SANDSTONEg
as abgovdg,

Trace MUDSTONE, as abwv@

ne shows.

SANDSTONE, as above, flﬂ@
grained, no shows, tight,

with numerous inclusions of
davikc grey rock, non-calcareous,
possibly SHALE, LIMESTONE,
QUARTZ, several apparent
CALCITE VEINS, b1ack COAL
FRAGMENTE up ao 2 ems. Roclk
is a lithic SANDSTONE, greding
to a GREYWACKE.,- ' -
Trace MUDSTONE, as above,

SANDSTONE, as above, eoccasiomally
vellowish, iithic fragmanﬁg o
30%, no shows, tight.

MUDSTONE, as above.

SANDSTONE, lithiec to sub-
GREYWACKE, grey, occcasionally
grey, yvelleow, compgsed of fine
to very fine grainéd’ QUARTZ,
occasionally well rounded,
FELDSPAR and accessory mineral,
rare MICA, and rook fragments

of black COAL, dull SHALE,"

gray blocky, hard, oecasaonally
slightly eilty, QUARTZ GRANULES,
trace grey LIMESTONE, SANDSTONE
is ocecasionally slightly
calcareous, btight, no'shows,

1 - SEE CORE DESCRIPTION- _ '
Cut 10° Recovered 6° (60%)




31kt < 320°

320° - 330°

330 - 340°

3507 - 360°

360 .. 3707

70%

MUDSTONE, 1iight grey,
sccasionally greenish,
cccadionally slighily

reddish, in part siliy, firm,
well bedded, thinly bedded,
blocky, in part flaggy.

Trace light grey-yellow,

s8ilty, blocky, Ffirm to sofi,
with numerouns plant fossil
romming .

SILTSTONE, light zreovy,
argillaceous, in part grading
to very fine grained SANDSTONE,
firm, blocky, occasionally
well and thinly bedded.

Trace SANDSTONE, fine to very
fine grained, light green-~-grey,
feldspathic,

MUDSTONE, as above, im part
very sildty, abundant pland
remalns, common bBlack COAL
inclusions.

'y SILTSTONE, trace very Tine

grained SANDSTONE, as above,
with imclusioms MUDSTONE.
Overall finely initevbedded
MUDSTONE and SII TSTONE.

MUDSTONE, light grey, osccasiomalls
yellowish, as above, occcasional
plant r@mainsp blocky to '
slightly Ffissile.

SILTSTONE, as above, avgillaceous,
in part very sandy, ofter with
abundant plant remaims.

Fragments groen band, very

fine grained, hard, non-
caleareocus, rock, p@ssibif a
MUDSTONE? ?

SILTSTONE, 1light grey,
argillaceouns, rarely sandy,
firm, occcagionally well bedded,
carbormceouns, with white, orange
black (carbon?) green and red
specksa,

 MUDSTONE, light‘g?ey, siightly

60%
&0%

30%
B o%H

30%

silty, firm, blocky, occasionally

well bedded, carbomacecouns, Rno

shows.
Trace 1lithic SANDSTONE {cavings).

MUDSTONE, as above, carbomaceous,
with numerous plant fessil
remaing, occasionally siightiy
greenish, '

SILTSTONE, as above,

Trace COAL, black, fair cleat,
firm.

HUDSTONEV as above.

SILTSTONE, as above.

SAVDSTONE, light grey. silty,
vwryifin@ g@aim@ds gradation
from SILTSTONE, possibly arkosie,
fTizm, tight, no shows,

nos 7o




MUDSTONE to SHALE, as above.
SILTSTONE, as above.

0% SANDSTONE, as above,

carbonaceous, tight, no shows.

MUDSTONE to SHALE, as above.
SILTSTONE, as above, in pavrd
sandy, carbonacsous. .

Trace white, caloarsous,
SILTSTONE - CHALEK? - soft.

MUDSTONE, as above. ,
SILTSTONE, as above, in part
well bedded.

SANDSTONE, very fine grained,
iight grey, arkoesic, as above,
tight, no sbows.

MUDSTONE to SBALE, Yight grey,
silty, firm, blocky, well
bedded, carbounacssus,
SILTSTONE, 1light grey, in part
sandy, firm, blocky, well
bedded, carbonaceous, with
orange, green, white and
black (carb.) specks.

% SANDSTONE, light grey, very

fine grained, arkosiec, well
sorted, slightly carbomnaceous,
tight, no shows, ‘

MUDSTONE to SHALE, as above.
SILTSTONE, as above,
SANDSTONE, as above, with
orange, red, green, black
and white specks, in part
lithic, otherwise arkesic,
tight, no shows,

MUDSTONE to SHALE, as above.
SILTSTONE, as abeove. '
SANDSTONE, a&s above,
argillaceous, in part arkoesie,
in part light yvellow, '
calcareous, tight, no shows.

MUDSTONE, as above.
STLTSTONE, as above, in pavrt
very argillaceous.

o SANDSTONE, as sbove, tight,
no shows.

MUDSTONE o SHALE, as above.
SILTSTOND, as abave.

SANDSTONE, as above, with

well rounded fine QUARTZ GRAINS.
Plant remains, tight, no shows.
Trace COAL, black.

MUDSTONE, SHALE, as above.
SILTSTONE, as above.
SANDSTONE, as above,
avrglliaceous, tight, no shows,

00 SG




460°

b0

L80° . L4900

koo

5001

- 70

- kBO"

- 500!

- $10°

MUDSTONE to SHALE, as above.
SILTSTCNE, as above,
arvgiliaceous, carbonaceous.
SANDSTONE, as above, very
light greyv to slightly
whitish, in part with medium
b0 fine QUARTZ CGRAINS,
slightly t0 very carbonatecuss
tight, no shows,

MUDSTONE to SHALE, light
grey, sliightly greenish in
pars, carbonaceous, slightly
gllty, firm, blocky,

well bedded.

SILTSTONE, 1light grey, sandy
in part, argillacsous, Lfirm,
blooky, carbonaceous, well

' bodded, occasional intexrbeds

with MUDSTONE, numerous specks
of oramge, green, red and black
minerals. o
SANDSTONE, light grey. in part
slightly greenish, very fine
to fine grained, fair sorted,
in part arkesiec, argillaceous,
with numerous specks of

orange green, »ed, biack
mineral, slighily carbonacesus,
tight, mo shows, in part '
i1lshic. '

MUDSTONE, as. above.
SILTSTONE, as above,
SANDSTONE, as above, in part
iithie with ROCK GRAINS,
medium grained, in very fins
0 sildty madtrix; sight, no
shows .

MUDSTONE to SHALB, as above.
SILTSTONE, as above,
SANDSTONE, as above, mainly
arkosic, very fine teo fine
srained, tight, no shows.

MUDSTONE to SHALE, 1light groy,
blocky, as above.

SILTSTORE.

SANDSTONE, very fine grained,
fair sorted, arikosic in partd,
slightly carbomaceous,
glightly friasble, occcasiorally
round grained, black mineral,
as above, tight, =no sh@wsu

HUDSTONE ¢to SHALB, light grev,
some brown-grey, blocky, as
abave,

SILTSTONE, light grey, brown
grey, as above. -Sandy in part.
SANDSTONE, very fine to fins
grained, argiliaceous, slightly
friable, common white FELDSPAR,
grains rounded and black
mineral, tight, no ghow.

o0 90




5200 - 530°

530" - 540°

5807 - 5507

550" - 5607

560" - 570°

5700 - 5807

580°¢ - 590°

HMUDSTONE to SHALE, 1ight grey,
brown-grey, common carbon '
laminations. : _
SILTSTONE, =zs above, grades
€0 - .
SANDSTONE, as above, all

fine gralned, tight, noe shows.

HUDSTONE, as above,
SILTSTONE, as above.
SANDSTCNE, as above, tigh%,
no shows. o

MUDSTONE to SHALE, light grey
and brown grey, slighitly
carbonaceous, silty, blocky,
oceaslonally well laminated,
SILTSTONE, iight grey,
slightly carbonacecus, rare
trace FELDSPAR, occasionaliy
interbedded with MUDSTONE.
SANDSTONE, 1light green-grey,
fine to wedium grained,

.8lightly ecarbonaceous,

arglllacsous, arkosic, firm,
consists of greem and grey
QUARTZ with white FELDSPAR,.
rounded grains and black
mineral, in amn argillaceous
matrix, tight, mo shows.

HUDSTONE to SHALE, grey and
brown-grey, as above,
laminated o ‘

SILTSTONE, as above.
SANDSTONE, as. above, fine
grained, arkosic, tight, no

,shows, greesn-grey.

MUDSTONE %o SHALE, as above,
commonly laminated, blocky

with some carbonaceous Fflecks.
Trace black, carbonaceocus SHALE,
SILTSTONE, grey, sandy,

slightly carbomacecus, firm,
occasionally lamimated,
SANDSTONE, grey-green, as

above, argiliacsous, tight,

no shows, '

MUDSTONE, as above,silty.
SILTSTONE, as above,
SANDSTONE, as above, fine
grained. |

MUDSTONE, as above.,
SILTSTONE, as above.,
SANDSTONE, as above, fine
grained, tight, no shows,
carbonaceous.




5907 ~ 6007 *  20% MUDSTONE, 'as above, silty,
: : carboracaous,

20% SILTSTONE, as above,
eccasionaliy sandy.

60% SANDSTONE, as above, fine
grained, tight, no shows,
Trace QUARTZ CGRANULES, sub
rounded, cloudy QUARTZ.,

600° ~ 610°
SEE CORE DESCRIPTION CORE NO. 2, -

6200 - 630°¢ 80% SANDSTONE, light groy- -
greenish, fine to occecasionally
mediua grained, in part .
arkosic, consisits of clear
avd grey QUARTZ, white
FELDSPAR {occasiomally
wvoathered) black, red and
orange mineral graims, im an
argillacecus, gray matrlx;
approx. 20% of sample, yellew,
grey, constituenis as mbove,
with 2 yelleowish, calcareous
matrixs bigbt, no shows, ‘

% SHALE, light grey to mid grey,
sildty, Tirm, blocky, cceasionally
slightly fissile, cccasionally
siightly carbomaceous, well
bedded. .

630" - 6RO ; SANDSTONB, as abwveg with 20%
yvellow~grey, which has a greatex
amount of matrix to grainsg '
approx. 60:40, with iisght grey
having approx. 30:70. Yeéllow-
grey variety is harder, morse
silicoous. Tight, no shows.
STLTSTONE, light grey, sandy,
argiliacecus, with red, orange,
black and white mineral specks,
earbomaseous, firm, blocky,
well bedded,

SHALE, as aboveo,

Trace COAL; black, dull,
brittle, fair cleat.

Trace QUARTZ -GRANULE, cloudy,
rounded -~ associated with
SANDSTONE.

640° ~ 650 0% SANDSTONE, as above, approx.
: 20% vellow-grey; occasionally
' with COAL FRAGMENTS (to lom)
and SHALE FRAGMENTS; tight,
no show. .
SILTSTONE, &3 above.
SHALE, as zbove.
Trace CO0AL, as above.

SANDSTONE, &s above.

SHALE, silty, carboxaceous,
as above, well bedded.
Tight, no shows.




SANDSTONE, as above,
no sheows, Lizsht grey,
vellow-grey, slihtly
calcaresus.,
SILTSTONE, as above.
SHALE, as above, in
ailty, Tirm, Light
21ightly greenish,
siasile,

Trace COAL, as above.

ag above,

28 above.
in pari

race COAL, as wbove,

STTALE, 1ight grey teo mid grey,
fiym, fissile, im pard
elightly silty, woll bedded,
possibly fractured, in panrh
slichtly carbonacoous.
STLTSTONE, argillaceooud,
iight prey, firm, slichsiy
bleecky, or siightly fissile,
well bedded, no showe,

Trace COAL, black, dull,
brittle; SANDSTONE, as above,

SHALE, as above, in parsd
STLTSTONE, as above,
argillaceous, -
SANDSTONE, arlkesic,
grey, fine grained, tigh
ne shows.

SHALE, as above, sccasinnally
]

dark grey to black, well bedded,
slightly fissile, fiwvm,
STLTSTONE, as above,
argiliznceous. '

Trace COAL, black, as abovej
SANDSTONE, as above, no shows,

In
L
i

SHALE, as above, mid prey and
dark grey, darker variety more
carbonacecus, well bedded,
firm, fissile,

STLTSTONE, light grey, as
aboves

Trace SAMNDSTOHNE, as aboves
tight, ne shows.

SHALE, as above, mid and dark
grey, as above.

STLTSTONE, light grey,
argillaceous, in pard orades
ko very fine SANDSTONE.

Trace SLNDSTONE, as above,
fine gralned, with occasional
sranule.

Trace QUARTZ GRAWULE, wbhite,
angular,




9307 = UG bod SHALE, mid to davk grey,
' as abevea,
60% STLTSTONE, 1ight grey, sandy,
sradesg slmosd e very fine

grained

&

“w

JERN 3 ”
TILWH NI
5= "
Diascl N

~ & P sy My
CRATWiRLTG 3

Th0° » THOC 60% SHALE, =8 above, in part siliy,
N i ——an Ty
Lot SILTSTONE, as above.
Trace SANDSTOHE, as above,
glirhitly calcareous, arkesic.
7500 « 760°¢ 30% SHALE, wmid to dark grey,
slightly silty, Tivm, siishily
¥ ile, well bedded, thimniy

i3

ed, in pairt calcaresus,

STONE, iigbt to mid grev,

dchtly greenish, argilisceous,
in part grades o very fine
croained SANDSTONE, firm,
blecky, ipn pavrt sliightly
carbonacssus, cccasionally
wall bedded,

20% SANDSTONE, 1isiht grey, siightly
graenish, arkosie, fino graimed,
with occasional medium to
coarse QUARTE GRAINS, fairly
serted, composaed of clear to
cloudy grey QUARTZI, white
FELDSPAR, red, orange and
bleck mineral specks, in an
argillaceous matrizx, with
gecasional i1ithie, black
COAL FRAMIENTS, tighit, neo
shoews,

7t
n g

T60? « F7OT 50% SIALE, os above, in part
Siityo
10% SILTSTONE, as above.
Lo% SANDSTOWE, avkosic, Tine
grained, as abgove, tight, ne
sROWE o

F70° - 7800 20% SHALE, oo above.
10% SILTSTONE, =s above, in pard

carbonacsous.,
70% SANDSTONE, arkosie

, aa above,
sight, no shows. Tra

LTACS &@ﬁ“iﬂa

g}
]

~5
T

780° - 790°

SHALE, as sbeove, mid o dark
greoy, in part silty, with
carboenacsous PLANT REMNATNG.
0% SILTSTOUE, e above.
20% SANDSTONE, arkosie, as above,

tight, no shows.
Troce C0AL, as abova,

JO0° - 800° 70% SHALE, as abeve, in pard
TS arbonacecns, irm,
£i well bedded.
2095 81 3 above,
ax
106 SAN 5, as above, tight,
no . Traococ CGUOAL,




800°

870¢

-~ B1OO

8807

SHALE, as sbeve, in part
slightly silltv.

SILTSTONE, as above.
SAVDSTONE, s above, avkosie,
3! '

i, "
ATE 00

oY
PRy, An
, flwmg

snally bloeky,
ceous wisth
"ingg well
smau give

DOnATOoUS

) i‘{\

ot

i@
;3u@ watrix,
FRLIDSPAR
‘Sp‘f‘?@k{.%ﬁ

e ah@ve in pard

above, in pard
ne shows.

g above.
3hR, iight grey, siightly
firm, blocky.
-b@?@ fine
,wiﬂy very
no shows,

£ 2
TOEes8Ll

o i

[N

above,.
88 above.,




o’
o
B%

870°¢ ~ 880°
{cont)

880¢ . 8907 705

30%

8907 .~ 900° 0%

0007 « QLO? ot

910% = 920° 7O

920° ~ 9307

SAWDSTONE, as above, very fine
grained, pa@ﬁ very slilightiy
calcaveous, tight, noe shows.
Trace GGAL biack, dull,

BALE, medium to dark gwey,
ccasionally FL@GEISM Tirm,
@, in parit siliy,

iy carbonacsous, well
dﬁ occasicenally uassives)
casionaliy daxk grey,
carbopececus SHALE, with
slight frascturs.

SILTOSTONE, light to mid grey-
greenish, in part very finely
sandy, avgilliaceous, in pars
slightiy carbonaceous,
cccasionalliy well bedded, firm,
blocky, ecccasiounally fissile,
Trace SANDSTONE, arkosic, fine
to very fine graimned, tight,
ne shows,

33

@ 5o 0

i
fis 1
s ighd
@

h b’} &
?{! & f3 E”"‘ C"l

o T
('3
G 2} b 0

SHALE, as above, in part purple-
ey e

SILTSTONE, as above.

SANDSTONE, arkesic, fine
grained, Light grey and grsen-
grey, fairly soxted, messive,
tight, no shows,; occasionally
slightly carbonacscus.

SHALE, ag above,

STLTSTONR, as above, commoniy
illu@cug, hard, siightiy

ﬁaﬂﬁy

SANDSTONE, arkosic, fime %o

vefy fine grainmed, as above,
in part siightly calcareous

slightly carbonaceous, tight,

no Shows.

Trace PYRITE, massive.

SHALE, as above, im part well
bedded,

STLTSTONE, as ab@vea
SAWDSTONE, arkosie, as above,
tight, ne shows,

SHALE, as zbove.

SILTSTONE, grading o very
fine ??alned SANDSTONE, as
above, no shows,

Teaege COAL, black.

SHALE,

grained,
# & nﬂBSPﬂu,
groesn, red; bl im&r&ﬁ
gpockn, in fine, argillaceon
gl ng shovws.




SHALE, as abuoveo

% SILTSTONE, as above, lLight

groy and mid grey-greenish,
carbonaceous, in part siightly
sa2ndi, .

SANDSTONE, as sbove, bdbut
arkosic, with more FEILDSPAR,
tights, no shows.

SANDSTONE, arkesic, light
grey-greenish, Time grained,
occasionaily medium grained,
fair suritsd, argillaceous,
censists of QUARTE, FELDSPAR,
and green, red, orange, black
and white mineral specks, in
an argilliacéous mabtrix,
occasionally sliightly
carbonncecus, massive, tighkt,
no shovs. ‘ '
STLTSTONE, 1ight to mid grey,
slightly greemish, im pare
sandy, argillaceous, Tirm,
blocky, occasionally well
bedded, carbonacesus, with
white, red, green and black
mineral specks.

SHALE, mid to dark grey,
occasionally greenish,
slightly silty, firm, fissile,
oceasionally blecky, slightliy
carbonaceous, well beddsd,

ceccasionally massive.

SANDSTONE, as absgve, tlght,
no shows.

STLTSTONE, as above.

SHALE, as sbove, im part
very earbonacéous. '

SANDSTONE, as above.
SILTSTONE, as above,

SHALB, as abeove, in part .
slightly brownish, slightly
silty, no shows.

4 SILTSTONE, as above, occasion-

ally slightly sandy,
carbonaceous s

SHALE, ms above, no shows,
Trace SANDSTONE, as above.

SILTSTONE, as above, rarsly
srades to very fine grained
SANDSTONE.

SHALB, as above, in pard.
very gilty; no shows.

Trace SANDETONE, as above,
fine te very fine graimed.

SHALE, as above.

SILTSTONE, as above, in part
sandy, in part siliceous,

ne shows.

Trace SANDSTONE, as sbove,
tight.




1O10Y - 1020° kot ix pars
LLEV e

anD - Y
noove, LI

:“'.‘\

o
heny

S5

1020 « 1030° S0% SHALE, as above, imn pavd

EO% SILTSTONS, as above,
argiliaceous, in part sandy,
as ab@vgp

SANDSTONE, as above,

1030° .. LOLOe SR SHALE, mid

”

1080° ~ L0500 20% SHALL, as above.
80% SILTSTONE, a2g above, mainly
ing to very Iime grsined
?stc SANDITOND. '
Tra@@ SANDSTONE, aa above,
no shows

]
4
& &

%

b=
ildy, @2lightly carbonacaoud.
80% STLTSTONE, '
20% SANDSTONE,
arkisie,;
grainasd,
no shRows,

1080 = 1060° 36% SHALE, as shove, siightly

1060 - 1090

<
e,

] 2 B3

5 72
A2

=}
i

2 aous,
tight, no @h@wgs

2

coo <fo



1076 - 1080° 105 SHALE, as abeove,

20% STLTSTONE, as above, im pard
well bedded.

70% SANDSTONE, arkosie, as above,
fine grained, occasiocnally
very fine or mediuwsn graimed,
tight, »no shows.

i08Q°¢ =~ 10907 26% SHALE, as above, silty, in
part very carbonacoous.
20% SILTSTONE, as above.
60% SANDSTONE, arkesic, fime to
medimwm grained, as above,
tight, no shoews.

1090t « 11007 10% SHALE, as above,
20% SILTSTONE, as above.
70% SANDSTONE, avkesiec, as above,
in pavrt more a feldspathie
QUARTZ SANDSTONE; tight mo
BROWE .

1100 - 1110° 30% SHALE, as above, in pard
very silty.

10% SILTSTONE, as above,
argiliacecus, in parit slightly
pandy. -

0% SANDSTONE, arkosic, as abevs,
fine to medium graimed, im
part very arglllaceous; tight,
Re showa,

LI10? ~ 11207 20% SHALE, mid %o derk grey, firm,
siightly silty, siightly
carbonaceous, fissile,
occasionally blecky, im pars
well bhedded.

30t SILTSTONE, light to mid grey,
in part slishitly sandy,
argillaceous, coloured minaral
specks, in part slighily
carbonaceous, firm, blocky.

80% SANDSTONE, arkesic, light
grey, greenish, Time %o medium
grained, occasienally very
fine grained, counsists of -
QUARTZ FEL.DSPAR, ved, white,
Black, green mineral specks,
messive, in pars siightly
carbonacoous with gccasional
carbonaceous lemnsesi tight,
no shows.

1120° = 1130° 30% SHALE, as above,
ko% SILTSTONE, as above.
30% SAWDSTONE,; as abeve, .
ceommonly very fine te fime
grained; tight, no shous,

1130° -~ 1140G° kot SHALE, as above, in pavi
very silive.

30% SILTSTONE, as abeve, in pard
sendy and grading to very
fine grained SANDSTONE.

107 SANDSTONE, as above, tight,
ne shows. vee 18,




11807 ~ 24457
(Cavings consisd
of SANISTONE,
arkosiec, SILTSTONE
and SHALE}

13180 - 1E90Y

Cire, Sample.

6%
20%
26%

SHALE, as above _

STLTSTONE, sa above.
SANDSTOWNE, as above, tight, no
showas: specklied APPERATANCS

due to white FELDSPAR and

grey QUARTEZ, in part
slightly greenish., !Much
caviag om trip in. B4t

stuck, Hnole cisamed,

Sampie. 30% Covings.

SHALE, a3 abeve, in part
83isy, firvm, blocky, cccasiocm-
ally fissile, mainly massive,. .
SILTSTONE, as above,
SANDSTONE, =zs above, very .
fine to wmedium graimed, wall
sorsed, tight, noe shows.

SHALE, as above, fissilis.

0% SILTSTONE, as above, sandy,

rarely slightly sarbonacagus,
Trace SANDSTONE, as abevs,
no shows.

SHALE, as abeove, hard, fissile.
SILISTONE, as above, sandy,.
SANDSTONE, arkosic width

1ithic Fraguents of SILTSTONE:
tight, ne shows.

SHALE, mid te dark grey,
slightly browanish or greenish,
very rarely slightly silsy,
hard, fissile, im part slightly
CATDONRCQOUs .

STLOSTONE, iisht to mid gvrew,
accasionalliy siighiiy grecnish,
argiliaceous, in part slishtly
sandy, with black and white
gecasionally eocloured mineral
specks, fixm, blocky,
SANNSTONE, iight gwey, arkesic,
Time to medium greinsd, rarely
vory fine grained, fair sorted,
composed of clear ©o ey
QUARTE, white FELDSPAR and
coloured mineral graing in an
argillaceous, slightly groeenish
madrin; massive, tight, s
ashowe .

SHALE, as above, fissile, hawrd,

e SILTSTOWE, as above, grades o

very fime grainsd SANDSTONS.
SANDSTONE, as above, Very
fine grained to occasionally
fine grained, tighdt, no shovws,
slightly silicsous, im pars:
very slightly calcarsous.




50% SHALE, as sbove, trece light
browr, slightly yellowish,
firm, massive.

Lo% SILTSTONE, as above.

10% SANDSTONE, as above, very
fine grained; tight, mnoe show.
Trace COAL, biasclk, duil,

60% SHALE, as abeve, and slightly
brownish, carbepraceous.

30% SILTSTONE, as mbove, im part
slightliy sandy.

10% SANDSTONE, as above, very fine
o oceasionally fime grained,
tizht, mno shows.

One lavge, 1 cm, CALCITE CRYSTAL
Trace COAL, as above,

bLo% SHALE, ms sbove and buff,
slightly ealcareous, sliightly
silety, fivm. '

40% SILTSTONE, as sbove, argillascecw
in part sandy, _

20% SANDSTONE, as sbeve, very Time
3o fime grained, tighd, ne
shows - .
Trace CALCITE VEINS in SHALE.

60% SHALE, as above, im parg very
511%?0

LoY STLTSTONE, as above, very
argillaceous, im part slightl
sandy. :
Trace SANDSTONE, fine grained,
as above.

30% SHALE, a2 abeve, in part widh
CALCITE VEINS.
50% SILTSTONE, es abeove, argillaceoun
in part sandy, firm, messive.
20% SANDSTONE, as above, vewy
fine to fime grained, tight,
ne shewsd.

90% SHALE, as above, srace buff
o ilizht browam, in perd very
93ttty

50% SILTSTOMNE, as abeve,
argillaceous, _
SANDSTONE, as shove, very fime
to fime grained, sigh%, =no
shovee

SEALE, dark %o mid grey and
Lipght yvellisouw-byreown, fipm, im
part slightly silsy, fissile,
aaesive, rarely slighily
sarbonagenud,

SILTSTONE, light te mid grey,
cceasionally light yellow-
brown, iz part very slightly
sandy, Firm, blooky,
argiliaceous.




1250 « 1269°
{cont)

1260° ~

12700

1200% - 1300°

{ed

Y2
2
(v}
L~)
£

T

)
oD
L=

13160 « 137

«

20

1.0%

Lo
bo%

n
in:

s~omga 1ight grey,

s“l hily greenish, azvikosie

and ac@sﬂﬁnwmwy BROWR-SPRT )
agiloenveous, s2lii @@wca vary
fine grainmed, Tirm to haid
argililacecus, @Qm@@@@ﬁ af
QUARTZ TELDEP coloured
mineral speel iﬁ an 2wgilie
2oCous mﬁﬁ%j', wioht, mRasdlve,

{=

SHALE, = TErY
aarbonate sy

ST ™ITONE 1&39@&3«
Faom, dnn P a”w@m»

*?.‘ie- QIS

QPFDQTQWq srkesic, Very Tins
e 7 4 4

3 g
grained, silty; avkosle, U3
20 Shows.

SE& B, ap above,
SIL&S?GNEC & ;
sandy in paril.
SANDSTONE, as above,

erkosic

spockied iight grey, Very fine
te ocecasienmally fime grainmed,

argililasecous
A

nicoaecus in pardt, Tare Trace
TEGA, Bight, ne showso

'Ecl

STORE, oo above, in perd
pandy, comzonly widh

cmmosous Trecks.

STONE, =25 chove, vVery
grained, occcasionally
grained, in payrd very .

vy gradasion from SILTSTONE

pry Tine SANDSTONZ, “1gha,

BCW o

SHALE, as above, commonly
very carbonaaecud .

5?‘? TONE, ag above.

,, SANDSTONE, as obove, tight,

no shaevw.

SHALE, =23 sbevwe,
STLTSTONE, as above, Very
argiliacesnd.

§A§FS”0W“ as alsove, YVery
fine teo m@casﬁonni Ly Tihe
groined,; Hight, no shcwde

SLLTS‘ONL 2o ab@vep
argilliacceus, Fivm.
SANDSTOWE, as abova,
gra%ﬂmﬂ e vIRY
im part very siléy, tight,
b

nY SREWUS.e

fine

plightly

fine grained,




1320

- 3‘3309

SHALE, as sbove.
STLTSTONE, as above,
argillacesus, sax&y i
SANDSTONTG, arykosic, &
abovye, vVery flu@ to £
grained, ocess ewalxy ry
a8itty, calearesous, bﬂfb@ﬂﬂ@@@ 25,
tdght, mo shows.

Bari.

SHALE, as above, with common
traces vellow-birown SHALE,
slightly silty.
STLTSTONE, as above, alightily
sandy, prades to very [ibne
ained, arkosic SANDSTONE.
SAND S‘?Gl@ s 88 cve, aviosiec
and FLULDSPAR QUARTE, fime o
very Tins ith rar
granules 5h@wsﬁ
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CRAPDONACROUS .

ANDSTONE, Light grey, greeunish,
arkeosic and sub-ariiesic, very
fine Ho Tine grained, smesive,
tight, no shows,

Trace COAL, black,
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L, as abeove, im part very
ocnaceopts SHALE,
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21370 - 1380°% » SHALE, as

cnrbonacso

SILTSTONB,

carbonaceous

SANDSTONE, 1i-

fineg tn very

%igh“ ,

SAb ", a3 above, in
on graen mineral
madiwh grained,

1380¢ - 1390 1 \LE, as . mid to dark grey,
goccensionally
and carbonscosus

_ : PRV,
fines to vary fine grained, fair
sorted wit

1L00t ~ 1hi0T

e
* B3

ﬂsh grcy,

l«.i L'!..a. .". l'.-: <

e

o

2

) o Q'

ol

R
~
S
=
i

=0

S
0]

R R T

4

=6
5 Q

e

to mid grev,
in part, in
;audys argillisceous,
ashpally well
mainliy
T oOnNAcCecus,

i

s e D e B

siiontiy
SAKDuﬁeﬂﬁs
greonish and buf
fino g? ined,
sortsd guarss,
caia"vac miners
T ul\\

Toldsp

£ ..f‘L«

oA,

brovsn, sligbitly carbonacsous.
STLPSTONE, as Q@@veg in pard
very {imely smﬁdy, im part well
and $hinly bedded,

SANDSTONE, as above, arkesic,
Tine to very fime graimed, tishs,
e shows.

SHALE, a2 above, ewd purple
sl
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w 2k .

1700 - 1480 10% SHALE, as above,

20% SILTSTONE, as above,

70% SANDSTONE, as above, mainly
very fine grained to SILTSTONE,
eceasionnlily fine grained,
ccoasionally buff te dark brown,
fine to very fine srained,
tight, no shows,

1480 « 1Lu0° 20% SHALE, as abeove,

30% SILTSTONE, as above,

50% SANDSTONE, as above, fine
grained and very fime grained -
silt, No shows,

Trace COAL, as above,

14907 -~ 1%00° 10% SHALE, as above, very silty
in part,
SILTSTONE, wvery sandy, light
grey, slightly greenish in
part, argillaceous with colour.
ed mineral specks, slightly
carbonaceous, ir part well
bedded, firm, blocky,
SANDSTONE, a=s abeove, arkosic,
mainly very fine grained teo ,
8ilty, some fime graimed, tight,,
no shows,

1500' = 15109 SHALE, as abeove,
SILTSTONE, =28 above, very sandy
in part,
SANDSTONE, as above, avkosic,
silty, trace very fimne graimved,
some finme grained, +tight, ne
shows,
Trace COAL, black, in part
slightly earbonaceous with
plant foessils,

15107 < 1520° SHALE, as above,
SILTSTONE, as above,
0% SANDSTONE, as above, fime
grained, occasionally very fime
grained, tight, ne shows,

1520° ~ 1530° SHALE, ae above, in pars
carbonacecus,
SILTSTONE, as above,
argiliacecus, slightly sandy,
SANDSTONE, as abeve, fine and
vory fine graimed, tight, mno
shows,
Trace COAL,

1530° « L54L0° SHALE, mid te davrk grey, greye-
: ' biack, carbomaceous, slightly

silty, firm, blocky or fidsile
(50/50), in part well bedded,
slightly carbonaceous.
SILTSTONE, 1ight to mid grey,
occasionnlly siightly greenish,
argillaceous, siightly sandy
in part, firm, bloecky,

occasionally well and thiniy

beddaed,
D8 .




SANDSTOﬁE arkosic, light grey,

speckled, siightly grlesnish; Fime
to very Tine grained, fair sorted.
massive, flro, M*Fntiy
caleareons, Iixn pe alightliy
carbonaceous, consists of gurarts
Teldspar and coloured mimneral
specks in an esrgiliscesus wATrin;
tighe, me shows.
Trace C0AL, biack, scme dull,
ubchoidal fraciuring,
Trace QUARTZ PEDBLE, angnlar.

SHALE, as above, in part very
CRTDONACOCUS .
STLTSTONE, as sbove, 1in pars
Sandy

”MDSTUNLG as above, very fine
crained, tight, no sBoWs,
Trace C0AL, as above.

prades 0O
trace ILCA.
arkosic;

: _‘N".L.*y"

SHALE, as sbkove

STLTSTONE, wms ao@vea
SAKDSTONU, as above, very fine
o silty, cccasionally fine
gra;med' tight, no shows.

SHALE, =z above.
%1 iSmGNM, as abaove,

)

222
RN

AT B

arkosic,
to silty,
grained,

1580 = 15907

as above.

ap above, arkosic,

gxained te silty,
“htly carbonzceoous, tight,

SEQWG

ORI

s R

ks @
Lo ]
&

G

[o3)

biack, as above.

SAIPLE - FOR CORE WO, &,
SEHALE, as abeove.
ST TSTONE,; as above.
SAIMSTONE, asg above, arkosic,
very fime %o silty; tighd, =ne
shows .
Trace C0AL, as above.
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26607 ~ LETO?

16700 « 16807

16867 - 1690°

18909 = 1L700°

1730°% - 17207

SHALE, as above.

5 SILTSTONE, =& above, siighily

sandy,

SANDSTONE, as above, arkosie,
light grey and wvelliow«brown,
very fine to silty, cccasionmally
fine grained, tight, no show,
with rare CALCITE VEIN.

Trace COAL, as above.

SHALE, as z2bove, and cavrbenaceous,
in part sility.

SILTSTONE, as above, argillaceous,
alightly sandy.

SANDSTONE, as above, tighi, no
show, Time to very fine graimed,
in part carbomaceocuS,

Trace COAL, black, as above.

SHALE, mid te derk grew, slightliy
silty, firm, Fissile, oeccasionally
blocky, s9iightly carbomaceous.
SILTSTONE, mid to light grey,
argillacecus, slightly sandy,
fivm, blecky, very siichtliy
calcareous,

SANDSTONE, 1irsht prey, arkosicg,
very fime to fine grained, well
sorted, firm, maseive, in part
siishtly carbonsceous, vVery
slishtiy calcareous, with QUARTZ
FELDSPAR, occasionally decomposed
coloured minevral specksg tight,
ne shows. '

Trace COAL, black, shiny, clean
fracture,

Trace CALCITE, wvein material.

SHALE, as above, mid to dazk

grey, occasionally brown-grey.
STILTSTONE, as above, light grey,
siightly greemish.

SANDSTONE, as above, very fime,
occasionally fine graimed, Tight,
nge shows,

COAL, black, shiny, poor fraecture.

SHALE, as above, in part greenish,.
some 1ight greem, firm, blocky,
SILTSTORE, as above, in pard
slightly sandy.

SANDSTONE, as above, very fine

to cocasionally fine graimed,

well sorted, tisht, no shows.
Trace COAL, as above; SAND,

loose, very fine to finme QUARTZ
grains,

"SHALE, mid te dark grey. sreye

brown, light buff, soft, inm
part slightly silty, in par$
very slichtly carbonaceous, firm.

-] &36
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L7800 o 17700
{cont )

1800t . 1810E

PN W]

\s

AHDSTONE, Light crey,
eckled, in part greenish,
v“; finme teo Fine grained,

well sorvied, arkeosigs,
fivm, wmassive, consisits of
QUARTZ FELDSPAR (often
decompozed ) and mineral
specks in an argillisceaus
matriz, Tighi, no shows.
COAL, biaci, shiny.

STIALE, as above, trace white,

. solt, blocky.

SILTSTONRE, as above.

SANDSTONE, as abeve, very fime

te fine mrn”wwd and
cocasionally brovwn, siltys
sipht, no shows.

Trang COAL.

2]osoa

sOn' 3 above, in pard

e
J ok
24 U
®

3
‘:1,

B WO

g
e R

NG, as above, very fine
fine gra“

cecasionally

sh@wsg

CALG TP crysfﬂ‘v, cleaw

=@ G

&

STALE,

R het 2

L:..... s

siity.

STT I"\C‘F'\G
an‘i}’ 2
SANDSTONE, axi
very Time g
@raimeﬂ,

{
e COAL, wie

SHALE,
trace
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SETLTSTONE,
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Trace CO0AL, CALCITE, QUARTZ
CRATNS .




- 30 -

1820°' . 1830° Slew drilling - grinding up SANDSTONE
to loose SAND.,

20% SHALE, mid to dark brown, {irm T

‘ hard, fiesiles, occasionally
blocity., and nurphxstubrmw@,
slipghtly silty, bard, magsive,
in park iulniv bedded, with
evidence of felding and ecalcive
vevﬂs m i guarts - often with
DYRIT

105 oIL”“”ONE 1isht to mid grey,
argliilaceong, slightly sandy,
firm, blockye.

205 SANDSTONE, arvkosic, Light grey,
speckled, fine to very fime
crained, well sortved and cream,

5] Fine to modium
3

W
Bard, arvikesic
gzo o shows,
=

buuhLﬁL t

Traceo PYRITE
505 SAND, loose qaerma rrains f?@m

orinding of SANDITONE abe

Tine ©o vcry Tine ggaime& WLih

necasional mediima graine, well

sorted.
Drnen OOAL. Trace PYRITE.
1830° - 1833° CTRC, SAMPLE « TRID INCR NET BIT,

20% SH&LE, wmidl to dark grey, as

~ , abave,
. 107 SHALE, indurated, 1ight
purplisbhebrovn, very hard,
~as abeove, in paRTT nyritic.
205 STLTSWONE, as above.
505 SANDSTONE, as sbove, and loose
SAND .
1833°" - 18LoO" 30% SHALE, as above, and @ jﬁh iy

brovn-grey, in pairi carvbonacedus
farvm to goft, blecky, very slighﬁi
 siliy.

30% SILTSTONE, as above;

Lo¥h SANDSTONT, arkosic, very fine
to fine grained, occasionally
erean o buff, fine to medium
crained, tight, no shows,
Troce COAL, biack, Hawxrd.

L8LGY - 1850° 20% SHALE, as abeove, silty, im
part carbonaceous.

20% SILTSTONE, as above, inm pard
slightly carbonaceocus.

60% SANDSTONE, mainly very fine 9
sccasionally fine grained, well
gorted, somz fine crained and
rare buff, fine to medium

. grained, Ti~ht, zm showe .
ivacm GoAL, CALCITE, Loose
QUARTZ GRAINS. ‘

18807 - LB6OT 20% SHALE, as above, in pari greehke
: isho

20” SILTSTONE, es above.
60 SILTSTONE, as ebeove, very fine
o Tine grained, fair sorted,
t gight, nre shows.
Trace COAL.

veo 3L




1860° - 1870°

1870t ~ 1880¢

1880° . 1800°¢

18907 « 19001

20% SHALS, as above,

is% SILTSTONE, as above, grades te
very fine grained SANDSTONE,

60% SANDSTONE, as above, wvery fimne
te fine grained, in part Srooii~
Cprev, tace bedding tighs, no
ahows,

5% COAL,

20% SHALE, as above, darlt 4o mide
grey, 1light brown-grey and trace
parpla-~brown, hard,

10% STILTSTONE, as above, argillacecus,

inn parit sexdy.

70% SANDSTONE, as above, iight grey,
oscceasiocnally trace mid grey,
slightly sreenish, speckisd,
vory fime to fine grained,
tight, no shows.

10% COAL, black, in part shaly, poor
fraciture, semi dull.

20% SHALE, mid grey, occasionally
dark or Lizbt grasy, occapionally
slightly greocnish, inm part
slightiy silty, firm, Tissile,
rarely slightliy carbonateous,
in part well bedded, mainly
maasive.,

30% SILTSTONE, iight grey, greenish,
in part sandy, argillaceous,
Fimxm, blocky, econsists of white,
grey, green, »ed and black
mineval spechs in creeu—grey
matrix, in payd siightly
carbonacesus.

ho# SANDSTONE, light grey,
oceasicnally very Light grey,
occasionally siisghtly greenish,
arltosiec, very fine grained,
cecasionally fine grained, well
serted, Tirm o hord, massive,
in part carbonecesus, in pard
siightly calicareous, tight, no
shows, and rerely buff, arkosic,
yvellow-brown matriz, fine teo
medium grained,

20% CGOAL, as above,

10% SHALE, as above, in part purple
brovn and brownish, carbomaceous,

10% SILTSTONE, =8 above, grades %o
very fine SANDSTONE,

60% SANDSTONE, iight grey, as above,
very fine to fine grained, rarvely
poorly sorted {(rounded QUARTZ)
25% Buff to cveam, hard, medium
te fine grained QUARTZ, TILDSPAR,
green and red mineral in creamy
matrizx, siightly ecalearasousg,
siichtly carbonaceons, ticht,
no shows.,

[ Bzﬁ‘




32 =

1900 - 1930 5 SHALE, as above, and trace
white to cream, sois, blocky.
SILTETONE, =s above, in
part ver'y sandy « grades teo
vory fine graimned SANDSTONE,
SAWUDSTONE, Yisht grey, very
fine o fine grained and
some bulf, medium to fine
grained, tight, no shows.
Teaco COAL, as above.

1930° « 1920° COAL, as above,
SHALE, as above, mid teo dari
grey, cccasionally white, in
part siliy,
SYLTITONE, as above, 1light %e
mid grey, avgillacecus, im
part sandy.

o SANDSTONE, as above, fine o
vory fine grainsd, cccasionaliy
with decemposed FRLDSPAR,
tirhe, no shows.

19207 « Zo30°? SHALE, as above.
STLTSTONE, as above, in payt
cerbonmceons, arvgiliaceous.
Trace COAL, as above.
SANDSTONE, as above, very fine
©o fime grainsed, rare mediwss
grains, Trece croawm, bight,
no shows, in pard carbonacoous.

1930°% ... 3940° ¢oAL, ao above,

o SHALE, az zbove, mid to dark
grey, iighs grey, in pasi
CarpPoRAcaous .

STILTSTONE, iisht and mid

grey, occasionmally brownish,
carbonnteous, sandy in part.
SANDSTONE, wvery fine to Fine
grajined, occcasiocnally poorly
sorted with rare modium grains,
Sight, no shows,

1980 - 1950 SHALE, mid to derk grey, in
pars greonish, brown, im
part slightliy siliy, £irm,
fissile, oceasionally blocky,
in pars siightiv oarbonaceoonsS,
SILISTONE, iight o mid grevw,
rarely browan, argiliacsous,
in part sandy, in pard
carboenacosus, rare brace Bhin
bedding, fira, blocky, 4trace
MICA, in pavt gyades o very
fime grained SANDSTONE.

19507 - 1960 SHALE, as above., Trace
UCAL, as above,
SILTSTONE, z23 above, in parsd
sandy, grades t¢ very fine
grained SANDSTONE amd sility
TANDSTONE. :

oos 330




1950° - 19400

ceont

1960° -~ 3970°

1970t «» 1980°¢

19800 . 1990¢

)

1990t - 20007

2000° - 20L0°¢

33 -

30%

505
20%

Bog
i
b

’
20%

5%
30%

oo

80%

S5ANDSTONE, =28 above, very
fine grained te silsy,
osccacionelily fine grained,
tighi, no shows.

% SHALE, mid to dark grey,

sccasionally groenish asd
possibly light browm. '
Water selubla.

SILTSTONE, as above, in padd
sandy.

SANDSTONE, as above, silsy
to vory fine grained, tight,
noe shous.

Trace CGOAL,

SHALE, oz above.
SILTSTONE, as above, in parg
Bandy.

SANDSTONE, as above, silty,
vepry $fine grainsed,

Trace COCAL.

SEALL, as asbove, in pand
crumbles oun eXposure to
BMOLSTCUrS .

SILTSTONE, as sabove and brown,
siitcoeous, silghtiy sandy,
calearecns, hard, grading $o
SANDSTONE,

SANDSTONE, as above, Light
groy, veory fine to fine
grained, slightly carbonnocsous,
tight, no shows, and brown,
siliceous, calecarsous, havd,
massive, silty, vewry fime
grainad, tight, 2o shows.

SHALE, as gbove, and dark browsn,
plightly carbonacsous,
alightly s8iltye.

COAL, =ze above.

STILTSTONE, as above, and brown,
ae abave,

SANDSTONE, as zbove, ant brown,
as above, very fine grained,

in part eiidy, tighi, no

show.

Trace PYRITE and pyritic

SHALE,

SHAL®, mid to darl grey,
oceasionally brovnish o
sreoenish, siigbtly silty,
firm, fissile, occapionally
blocky, massive, in pars
vory sliighily carbonaceous
and white, soft. o
STLTSTONE, iight to mid grey,
argiliaceous with raze SHALE
inclusione, firm, blocky,
in part sandy and dbrowa,
siliceous, bard, siightly
calcarcous, im part slighely
sandy, massivos

oaov Bge'o




2000°

2010°

2030°

2040°

-~ 2010°

- 2020°

w 2040°

- 2050°

20507 « 2060°

2060°

= 2070°

W -

SANDSTONE, 1icght greoy, arkosic,
very fine to fine grained and
glity, occacionally argillaceous,
medivm QUARTE GRATINS, m=ssive,
firmg brown, fine to very fine
grained, hexrd, siliiceoous,
slightly calcmrecus, siightly
argillacegus, tight, no shows,
Teance COAL, black. Trace PIRITE.

SHALE, as above.

SILTSTONE, aes above, in part
sandy,

SANDSTONE, os above, light

grey, arkesic, tight, no shows,
veory fine, silty., eccasiocnalliy
fine grained, occaclomally brown,
fine to mediuvm greined, as cbove.
Trace COAL, black, dull,
oocasionally shiny,

SHALE, as sbove, s3ilty, siighitly
carbonaceocus,;

SANDSTONE, @z abgove, very fime
te silty and fine 4o mediuam
srained, subangular QUARTZ and
FELDSPAR mineral graims in an
argiliacoous, féldspathic wmatriz,
tight, no shows, Trace COAL,

as above.

SHALE, os above, in pars very
811ty .

SILTSTONE, es abeve, in pard
well and thinliy bedded.
SLNDESTONE, as above, very Ifias
grained, grades to SILTSTONE,
tinsht, mo shows. Trace COAL,

SHALE, aag above, mid to dark

greoy, brownish, slighitly silsy,
8lisbitly carbonaceocus.

STILTSTONE, as zbove, argilliaceocus,
piightly sandy, olightly
carbonaceous

SANDSTONE, as above, arkesic,

light grey, opeckled, very fime

to silsy, ococssionally fine graimed,
tight, no shows., Trace COAL.

SHALE, as above, in part water
soluble ~ SHALE pexrcentage bigh,
SILTSTONE, as above, and browxn,
argillaceous, well bedded, Inm
part sandy.

SANDSTONE, as above, very fine teo
silty, occasinnally very fine to
fine prained, tishit, no shows,

SHALE, as above, more grey-brown
and light brown (water soluble)
SILTSTONE, as above, occasionally
iicht grey, brown, and grey-brown,
slisbtly sandy, '
SANDSTONE, as above, wvery fine te
fine graimed, tight, no shows,

ne s 359




2070°

20807

20907

2100°

2120°

23120°

- 20807

- 20901

= 2100°

« 2110°

- 21207

~ 2130°

wy

35 =

kot

50%

10%

60%
30%

10%

50%
30%
20%

50%

30%

30%
20%

SHALE, lightt to derk grey,
slightly silty, in pari very
slightly carbomazceous, fivm,
fissile to blocky, occasionally
water soluble, in part well bedded,
occasionally brown, blocky firm
to bard,

SILTSTONE, 1light to mid grey, im
part slightly sandy, arglllaceocus,
firm, blocky, im part slighily
wvater soluble.

SANDSTONE, arkosie, iight grey,
apeckled, whitish, very fine to
silty, occasionally fine grained,
compessd of clear to grey,

rounded to subrounded QUANTE, sube
angular to enhedral, white
FELDSPAR CRAINS, black, red and
groon mineral grains in om
argillaceocus, occasiomally
kaolinitic matriz, firm, masslive,
in part very slightliy carbmmaceous,
tight, ne shows.

Rare trace PYRITE in SANDSTONE,
TRACE COAL,

SHALE, as above, 1ight brown,
very soff, very soluble,
SILTSTONE, as above, argillaceous,
in part slightly carbomnaceous,
water soluble.

SANDSTONE, fine grained to very
finme srained, tight, no sheows.
Trace COAL (to carbonacecus
SHALE). Trace vein CALCITE,

SHALE, as above, in pard
carbongceons

SILTSTONE, as above, in parit
veory water sclubie.

SANDSTONE, as above, very fine
to fine, with rare mineral
grains, btight, no shows,

Trace COAL.

SHALE, as above,

SILTSTONE, as above, in pard
sandy.

SILTSTONE, as above, very fine
grained to ocecasiomally fimne
grained, tight, no shew.

SHALE, as above, mid to dark

grey, occcasionzlly light grey,
firm to hard,

STLTSTONE, as ahove, argillaceous,
in par»t sandy.

SANDSTONE, asz zbove, avrkoslic,
speckled, 1light grey, very fine
to fine grained, tight, no shows.
Trace COAL, as above,

SHALE, as above, and brows,
STILTSTONE, as above.

SANDSTONE, a8 above, tight, no
shows, silty to very Line grained,
cecasionally fine grained, :
Trace C0AL, as above. sea 36,
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3380" - 33837
Circo

3385' - 3390°
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well and tThinly bedded,
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SITALE, s ab: s DIROUnR

black, carbisocnaceons,

SILT3RO s above, grades

o wory Tine grained SAMDSTONE,
SANDSTONE, arkosic, white to
itght greel-=grey, vVory

fine grained, siliy,

no chows.,

SHALE, as zabaove.

STILTSTONE, es above, 50% of
sample brown, sandy, siighiély
calecarecus, hard, slightly
siliceocus, massive, grades %o
very fine grained sildy
SANDSTOWE,

SANDSTCNE, as abeve, and brown,
very Tine grained, silty,
tight, o shows,

Trace COAL, PYRITE.,

SHALE, os above.

SILTSTONE, light to mid groy,
sreonish, cccasionnlly brown,
argilliaceouns, cccasionally
alightly siltv.

SANDSTONE, 1light grey,
ocecagsionally greenish, very
fine graiuned, arkosic, tight,;
no shows,
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3610' ~ 36207
{cont )

3620° « 3630°

36300 = 36L.31

3680 = 36507

3650° = 3660°

B 68u

Gl

204

50%

ko
2%

20%

o Fime grained, faiy sorted,
iight grey to bulf, speckied,
fivrm, messive, ccmposed of
clear, cloudy to grsy QUARTE
GRAINS, rounded to subangular,
white FELUDSPAR GRAINS, rave
mineral oposchks in a keeolimitic
or argillacecus matxim, tight,
no shows, siightiy calcarsous.
Trace COAL, black britileg
PYRITE; CALCETE, clear,
srannles of QUARTE,

SHALE, as 2o2bove, in pavrd

plightly sildy, fivm, fissile,
cecasicnally well and Thinly
bedded,

SILTSTONE, as sbove, in pard
well and thinly bodded,
SAWNDSTONE, z¢ above, fine tTe
very fine grained, iight grey
to light green-~girey and buflf,
fair sorsed, tight, ne shows,
Trace COAL, as above,

QUARTZ GRATHS, CALCITE,

SHALE, as above, fivm, fissile,
cecasionally slightly sildy,
siightly carbonaCcedus.
SILTSTONE, as sbove, argiil-
aceocug, Llight grey, cconsion-
ally gresen-grey, in pavrt very
siightly sandy,

SAWDSTONE, asc above, tight,

no shows, kaelinitic coment.

SHALE, iight to dark grey, very
siightly silbty, firm, fissile,
s3lightly carbonacedns.
STLTSTONE, light grey and
greenish-gray, avgillaceocus,
firm, blocky, slighitly carbon-
[ACBCUS .

SANDSTONE, as sbove, light
grey to groeen-grey, occaslons
ally blueish tinge and buff

to yvellow=brown, very fine to
fine grained, tight, no shows,
Trace COAL, CALOITE,

SHALE, 1ight to davrk grey,
scoasicnally greenish and brown
to black, carbornaceous,
gccasionalliy very siightliy
silty, firm, Fissile, occapion-
2lly well and thinly bedded,

in part slightly calcareous,

in part slightly carbonscecus.
SILTSTONE, light to mid grey,
cccasionally greenish, grades
o very fime grained, silty
SANDSTONE, argiliacoous, Tipm,
blocky, in part alighitily
calecarscus, woll and thinly
bedded, ocoasionally slightly
silicecus, non argillacesus,
mAssive. '

oeo 6?’0




2650°' = 38607 hop SANDSTONE, arkosie, white to
{cont) iight grey, and light green-—
grey, s8ilty te fine and very
fime graimed, fair t¢ pooriy
soried, Ffirm, massive,
sccasionally sliightly carbone
aceous, kaolinitic mabtrix,
slightly calcareous, tighb,
no sROWS.
Trace CALCITE, vein tvpe,
black COAL, QUARTZ GRATNS,
Most likely much very fins grainsd
QUARTZ and SILT sized QUARTE going
through shaker; therefore, more
SILTSTONE and SANDSTONE than shown,

3680° - 3670° 30% SHALE, es above, occasionally

slightiy silty,

40% SILTSTONE, as above, im pard
arvgiliscecus, in part grades
$o very fime grained SAHNDESTONE.,

30% SANDSTONE, very fine to
silsy, occcasionally fime gralis-
ed, tight, mo shows, occasiocn-
a2lly iight green minsral graims,
Trace CALCITE, as abeve,
PYRITE,

3670t - 3680° SHALE, =as above,

50% SILTSTOHE, as above, occasicme
ally siishtly =sandy,

20% SANDSTONE, as above, very fiwne
grained to silty, occasionsily
fine grailmed, tight, no shows.
Trace CALCITE, QUARTZ, COAL.

3680° = 3690°? 50% SHALE, as abevo, light to dark

grey, Firm, slightly fissile,
occasionally biesck, carbonmcsous

ioh SILTSTONE, as sbove, mainly
argillaceous, very siightiy
sandy, light %o mid grev.

10% SANDSTONE, as above, very fine
to fime grained or silby,
tight, no shows,

3690° - 3700 60% SHALE, ms above, mainly light
to wld grey, firm, siightiy
Tissile, slightiy calcareous.

30% SILTSTONE, as above, argili-

aceous, in part slilightly sandy.
SAWDSTONE, as abgsve, very fine
to fine grainsd, tight, no
sheows, grey-green to Llighd
Ereve
Trace CALCITE, COQAL, QUARTZ,

3700 <« 3710° SHALE, as mbeve, light to dark
grey, brown to black, Tirm,
fieeile, cccasionaliy silty.
SILTSTONE, as above, argill-
aoeous, occasionally gtightliy
sandy, firm, blocky, occcnsion-
ally well snd thinily bedded.
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3700° - 3710° 50% SANDSTONE, {inciuding loose
{eont ) : very Tine QUARTZ GRATINS )}, as
above, arkesic, iight grey o
graen gray, occa 1ﬂn311y bl

wilf
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SANDSTONE,

locse, very fln@ to
grains} very Fine
ccensionally fine grat

iight ?ey uO ngz% g
gray and bulf, cccasiom
plightliy carbenaceous,

nass"vc with wrere trace
bedding, compeosed of GUARTEZ,

FELDSPAR, miner colourad

mineral grains (green, blachk

and ccomsionalily red TaLE

MICA, im a white h&@liﬁldic

matrig,

Trace CALCT

3711% « 3720°
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minoer iundedterminate

gya&ns, trace brown
carvonacecus and ceely
and red specks in
kaoclinisio, siightly calcarsous
mabtrizy tight.
SHALE, gre gresn-grey, SOome
brown, fTivm, siliy in places,
very siighitly micacecus,
occasional calb@naeaaus specks,
only ravely fissile., The
brown variety shows tiace
o

",J

-

.

slica@a ides, is slightiy
AarboRBCeCUS




3730°¢ ~ 37kO°

3740° - 3750°

3760t ~ 3770

3770% - 3780°

§

60 SHALE, es above, mostly grey
variety.

Lo% SANDSTONE, as above, tighb.
Trace CALCITE, COAL,

Sample contaninated
7@%_SHALEy as abeove,
30% SANDSTONE, as abeve, tight.

50% SHALE, medium grey, occasion-
ally green-grey, as above,
some dark grey, carbonaceous.

50% SANDSTONE, as above, tight,
varics te bhrown, vVery caloareous,
in a few places; coaly and
carbonacecus grains slightiy
more COommMohs
Trace CALCITE, PYRITE and
medium to coarse grainsed, lsose.
subangular to angular QUARTZ
GRATNS,

80% SHALE, medium grey, silty i=n
pilaeces, slightly micaceous,
(voery fine), occasionally
slightliy carbonacsous, some
weal fissility.

20% SANDSTONE, as above, tighb.
Trace CALCITE, leose, very
coarse grainsd, angulawy, clesy
QUARTZ grains and granules.

50% SANDSTONE, iight greenish-grey.
light brown, fine grained to
oceasionally medium grained,
fairly soried, subangulay
QUARTZ, etec, as above., Light
hrovn variebty very calearsous,
tight, ;

50% SHALE, as above; some davk grey,
dari: brown-grey, slightly
slickeonsided SHALE.

Rare cocaly inclusioms in dark
grey SHALE,

Trace CALCITE, very coarse
grains of QUARTZ, as above.

10% SILTSTONE, 1ight grey, whitish-
grey, Tivrm to rather friable,
koolinitiec, fine carbonacocus
specks, common - grades to
very fine grained SANDSTONE.

50% SANDSTONE, Light gveenish-groy,
very Tine to fine grained,
consists of faizxrly sorted,
subangular QUARTZ, stc, as
ebove, in a2 keolinitic,
alightly calcareous matrii,
tighto ‘

60% SHALE, as above.,

Commen trace CCAL {bisck and
shaiey) in sample, Trace
CALCITE, whits, some pimlk,
Rare trace PYRITE,

FOR-IN 726




3780° = 37907

3790° = 3800°

3800°¢ -~ 3805°
Civec,

3805°' - 3810°

3810° -~ 38B20°F

70%
30%

30%
705

z20%

80%

Lo

20%

Lod

SANDSTONE, =8 above, very fine
o Fine greined; tighd.

SHALE, as above.

Common trace CO0AL, black, Sowme
bright, brittie, betier
guaiity than previousiy.

SANDSTONE, as above, tight.
SHALE, as zbove, cccasionally
very sility.

Trace COAL, as abevse, Trace
very cearse grained, sube
angular to anguiayr, clear
QUARTZ CGRAINS, occasional
granules. Tirace CALCITE,

SANDSTONE, as above, tight,
rarely with coaly laminas,
SHALE, medium grey, brown, ‘
sresmish-grey, slightly miOL o
micaceous, silty im pard,
cccasionnl carbonaceocus specks.
Betwveen % and 1@% of SHALE

is biack or dark brownish,
soft, fissile, coaly, cccasion-
ally siightly slickemsided,
Common txace COAL (pessibiy
2.5%) biack, bright, britile
and bilack, shaley.

SANDSTONE, liight grey, iight
greenish=grey, fine %o
occasionally medium grained,
arkosie, sliightly calcarecus
in places, fairly hard,
britile, Consists of faivrly
socrted, subangular to sube
rounded, light grey to medium
grey QUARTZEZ, pale to medium
brown FELDSPAR, tyrace carbom
agcoous grains, sSome greenish,
revorked, shaley grains, Tare
trace brown MILICA, red specks,
soms browan, ashy, tuffacecus?
grains in o keolinitvic,
siightly calecarsocus, very
siightly silicecus matrizn,
Tight.

SILTSTONE, light medium grey,
finely micaceous, argille
acecus, ecarbsnaceous specks.
SHALE, medium grsy, green~
grey, dark brown-goey,

rarely fissile, Tirm, silty
in part, Dark brown variety
siightly carbonaceous.

SANDSTONE, as above, slightly
mere calcarsocus, btraces of
pale brown, ecalcite filied
fractures. Less well sorted,
tighto.
SILTSTONE, as above.
SHALE, as aboves
Trace CALCITE lcese in
sampleo. |

(<IN 739‘




3820° ~ 38307

3830t ~ 38607

3860 - 3870°

2 &
a3
b

£

Trace blachk

e ». nph i
AEIGNRUTS

SAIIDSTONS, as above, btighb.
STLTSTONE, o above.

SHALE, as =bova.

Trace CGALCITE, ilcese in
sompio. rars trace GOAL,

STALE, as above. Includes
20% of dark brovaegroy and
darl grey SHALE, vhich is

123
¥
1 a4

corvhonacaous, coaly, siicken..
sided in pare, sofv, with rare
iaminabicns of GYPSUM,
CALOTTE, associated wish
coaly laminatlons

SHALE, mid grey, medium

gresn-groy ond mediun DIOWDe

groy. Soms dark browa-grey
and dari grev. liid grey
variety slightly micromicacsous,
firm, rarely fissile., Davk
grey variety sofi, shightly
carbonacesus, occasicnally
coaly. .
SANDSTONE, Light greenishe
gra

grey, fine grained, arkesic,
Pairly hawrd, britile, ocons
sisting of feivly sorited grey
QUARTE, pale brown FELDSPAR,
[ G'T’\

rhed greeigiay
STHALT GRAINS? some coaly
fiecks, tvacs CHLORITE?
GRAING, trace brown, ashy,
tuffacoous? grains in
kaoliniitic Lo siightly salcar-
s Tiphit.

1light grey, whitieh
i

3

H
grey, argillaceous, Trace
carbeonacsous specks.

SHALE, as above,

SANDSTONE, as above, bight,
somne sofser, rather friable.
Tiaghte

STLTSTONE, as above,
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3878°% ~ 3890°

3890 - 39C0°

3900° -~ 39107

3920 « 3930°

SHALE, as above.
SANDSTONE, as asbove, fine
grained, cocasionally mediu
grained, tight., _
Common tvace SILTSTONE, as abeove
Trace COAL. '

Trace seft, brown, ash y TUre
whieh hydrates readily
SHALE, as above, slight
silty in places,
SANDSTONE, as zbove, Very
fine grained to fins grained,
tight,

SILTSTONE, as 2bove o

Trace COAL, CALCITE., Rarve
trace PYRITE,-

1?

SHALE, as above, slightly

more silty. SHALE is domimani-
iy the medium grey bo medium
sreemish-grey varieity.
SILTSTOND, fight to medium
grey and grcomi@hwgrefw
argiilacecus, finely micaceous,
$ine carbonaceous SPeCtks.
SANDSTONE, as above, moestly
fine grained, sowme very fine
grained, In places very hard
portly sili ,i d Coeanlon.
ally feivriy asiightiy

2

Ci
S

of
friable. Tight,
Trace C0AL, CALCT
Raye trace brovn,
tuff, hydrates v

TE,
3oL Ly
adilye.

% SHALE, as abeove.
20% STILTSTONE, as above.

SANDSTONE, as above, tight.
Trace COAL, CALCITE,

Rare srace soxms ashy TUFF,
as above.

SHALE, as above, includes

10% of bilack, soft, coaly,
fissile, partly slickemsided
SHALE

SANDS”ONEQ Light te msdium
grey, very fime to fine srainad
arkosie, consists of falxiy
sorted, subangular e sSUb-
rounded QUARTEZ, palise Lirown
FELDSPAR and reweorvked carbons
aceous and coply grains in &
slightiy calcarecus, slightiy
silicecus, clavey mHaltrizm.
Trace yed specks., Tight,
modevately haxrd,

Trpce CALCITE, comuon trace
COAL ., One chip of ashy TUFF,
as above with scabteved QUARTZ
GRATNS .,
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CORE NO. 2;

600" -~ 610"

Cubttings:s
600® « 605°

605" « 610°

Botteom 25"

CORE NO, 33

610! « 620°

Recoverod Li¥

MUDSTONE, Light grey, B8iliy,
blecky, oceasionally laminated,
firm, slichtly cazrbonaceous.
SILTSTONE, Licht greoy, sandy in
part, somg occasional white
PELDSPAR and carbomacecus flecks.
SANDSTONT, 1ishs gresun-grey, fine
grained, arkesic, avgillaceous,
consiabs of QUARTZ, white
FELDSPAR znd green and biack
minerals, in an argillacoous
matring cccasionally coaly fleckss
tighé, =no shous,

MUDSTONE, as above.

STLTSTONE, as above.

SANDSTONE, as above, vexry
argillaceocus in part, occasionally
lithicy tight, no shows.

arkeosic, grev-egreen, fine

gsceagicnally medium grained,
1ith very argillacesus matrin (grains:
matriz = L,2} consists of cleawr,
aloudy and grey QUARTZ, white
FELDSPAR, black and red mineral
specks, in a greemn To grey-greemn,
argilliaceous matrix, tight, ne shows,
vory slightly ealcareous; massive,

SANDSTONE, medium grey-groen, f[fing
grained, hard, slightly siliceous,
consists of c¢lear to 1igbt greoy
QUARTZ, cerbonacecus flecks and
partiy decompesed FLLDSPAR, in =&
medium greoy, argillaceous, slightliy
siliceous matriz, calearscous, tight,
no shows; massive, but has tendency
to split wvertically.

Recovered 107

UNIFORI! LITHOLOGY -~ Greemish-girey,
speckled SANDSTONE, arkesic, very fine
to fine grained, occasionally fine So

medium grained, well soried, consisting
of clear, white and grey QUARTZ, white
PELOSPAR, often decomposed, green, vad,

binck mineral grains and specks, ina
reenish or greenish-grey, argillacecus,

very olightly calcareous matrix., Rare

ITICA, possibly black mineral is
cavbonaceous; +iglt, no shews. Th

core exhibilits ne definite bedding

enly the very sligbiest indication

of o dip of 13%5-20%. v tho botdten

foot the sere is, in pard, rore
siliceous than arkosic - sli~hily barder

with lsss green colour.,

o000 ﬁ@




CORE NO, &

15970 - 1607 Recoverad 9F

Ditch Cutiings:
1597¢ « 1607°? 20% SAND, loccse QUARTZOSE, fine

sorted, well to subrounded,

clear and clouwdy and grey QUARTE
cceasisnally ceoloured

{red, grecn av vhe ), mineral

grains, 5 2ame as

of axkooic Si PONE and probably

ragsult of g ingtcad of

CoTing.

SANDSTONE,

QUARTZOSE,

very fisc

‘sorted, cone
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CORE DESCRIPEICN:

Top &% JHALR, dark
Tirm,
rundant

added
and
and sghal
BLey,

Bottom 3¢ SHALE, wid grev, fixm,

thinly bedded with
minerel specks,
grades to SILISTE
4 BANDSTOWNE,
oroenishegiras
DEPAR and

Ltight, no
Ths silty SHALR haod = distingiive

conl gas odour upon remeving from
core barrel.

CORE WO, 5

16070 « LGLO® recovered 106
) {Cut 3' onmly =8 core head appeared

to be blocked, and wasj.

Top 5" | dark grey, hard, fissile,
thinly bedded with
dding and lensing,
genaral [l i, carbonacoous with
plant fo Prognents, occasionally
fins FELDD




CORE WO, 5(cent):

Next 5% CONGLOMERATE, breown-grrey, csnsisis ef
granules and pebbles te Zecms in a
8iilty medrix, firm, fissile, in part
vary carbonaceocus, in part slighily
calecareous, thinly bedded with
undulatory bedding. Pobbles and
granulies ceonailst of well rounded
gresn~grey, brownw-grey and yellow-
browr SHALE, occasionally well
bedded and contorited and soft, white,
non-calcarocus mineral, usually in
a carbonacesus ceating. Coal gas
ocdour upon extraction from COrse
barrel.

SILTSTONE, mid-grey, hard, slizbily
fissile, argiliaceous, in part very
slightly sandy, vezry slightly
ealoarcous, well and thinly bedded
with undulaitory bedding and lemsing,
in pamt carbonacecus with plant
fossilis, in part very slightly
micadeousd with trace PYRITE.

Shews in core due t¢ coal gas.

Recovered 7' B 4
CORE NO, 63 Interiominated SHALE and silty SHALE,
finely interlamimsted, fissile, imn
part carbonaceous and in part with
plant feseils, hard, occasionally
CALCITE covered, slickemside planes
approx 60° to azxis of core and CALCITE
filled cracks, trace of cozl gas in
the silty SHALE, 1ight gv@yugreenisb
and dark grey to Dlack, siightiy
greenish. Top %4'9" SJIALE and silty ‘
SIIALE, black. Shows curzent sitructurses,
leneing, washouts, occasiomally
short break shown by uneven bedding
plane and small fragments in overs
iyving sediments., Jips vary from 0«30
with dips between black SHALE and
silty SHALE from 5*20

Thiniy interlenminated SHALE and silty
SHALE, light gveen-gyey, in part
slichtliy silty, mavely slightly
micageous, firm to bhard, fissile,
carbonaceous with gragments of

plants and it breaks wmore readily
aleng bedding delineated by more
carbhonacocuns content, very ceccasionally
slightly calcavecus and rare interbeds
of SHALE, black, very sli~hitly sandy
with ocecasionally fine grained, well
rounded QUARTE, slirhtly silty, bard,
fissile, %arbanaceous, thinly bedded,
Dipe 0=-30°. Traee coal gas in silty
SHALE 4imn bottem 3%,




CORE NO, 6{cont):

Bottom 2°11Y

CORE MO, 7:
3113° - 3123°

CORE NO, 8:

3123¢ -~ 3128°

SHALE, black, rarely very sligbtly
silty, ocarbomaceocus, firm to bard,
Tissile, men calcareous with
earbonacoous fragments of plants

and treses, with vare iunterlaminations
of 1lisht green-grey SgALE, as above,
Beddinz dips up te L0 . Occasionally
slickensided surfaces making 60

to axis of core, CALCITE covered and
eceasionally CALCITE FILLID cracks.
o shows.

Racovered 10°
(Core We, 7 picked up in bavrel with
Cors No. 8)

SANDSTONE, arkosic, groy-greei,’
specklied, fine to medium or very fine
grained, fairiy te poorly sorted,
firm, sligbhtly crumbly on exposure

to atmosphexre with grains held
reasonably lcosely inm matrix, mainly
massively bedded with occasiomal
bedding planes visible (due often

to black 'ICA btype matter) showing
dips from anprox 2 T0 anprox 20°%,
Rare trace of (7) bedding on a fine
{ima scale) scale., The SANDSTONE
consists of QUARTZ, well to occasionally
subrouvkded, clear, cloudy and grey,
mediuwm to very fime grained with
roundness decroasing with grainsise,.
FELDSPAR, usually white, ececasionally
orange to pink, in clear blocks and
subhedral grains, usually rarely
twimmed, siightly decomposad,
oceasicnal VICA PLATES, occasionally
green; red, black and white minexral
grains, occasionally carbonaceous
specks, wvare trace ([LCA,im partd
slightly calearenus, in a2 green o
greenish white matrix, chloritic

or chleritief/kaclinitic. The cere
has no visible porosity (x30) and

has no fluorescsnce.

Recovered 27469

SANDSTONE, as above, but fine to very
fine grained, fair to well sorited,
bedding sraces 0-5 , with abundan®
biack 1ECA type minsral, soapy :
(chloritic?) or ocecasionally finely
granulars tight, no shows.




APPENDIX NO, 3.

GEOLOGLCAL, SURVEY OF VICTORIA - UNPUBLISHED REPORT 30/196%

REPORT OF MARINE FAUNAS FROM TARWIN MUEADOWS WO, % WELL

Cores and cubiings were submitited from Alliance 041
Development's Tarwin Meadows No., 1 Welli, The sample datum
was 30 feeb, this being the elevation of the rotary table
above sea level (grﬁﬂmd level = 25 fset}a

Sediments bearing marine fauna wvas first intersected al
30 feet within a silty sand, This fauna was nresent in
cuttings for 130 feet below its initial appearance, but
these occurvernces were prcbably dus to caving or mud con-
tamination. No other fauna was rveporied from the sectien.

The fauna concists of predomimantly foramimifera, with some
gastropods, estraceds, bryozoal fragments and adhervent
coiled worm tubss.

Foraminifora:- Ammonis Beegoarii is the domimnant form,
with Blphidium spp Lincluding T, Advenum znd E. E§@udan@d@$§@}
end milliolide common, Plapkicenie specles are present
{approx. 5%} end include Globiserine bulloidss g. sybcretaces
and Gleborotalia infianta. Rorer species inciude Pgiellinsils
inmconspice and Trifarine bradvi.

The faunal aspest is similar to that living at present off
the Viectorian coast Linme. The plankionic faumne suggests
direct communication with occeanic currents, and thus the
depositional site was in the vicinity of an open shore line
and not inm a navroyw embaymemt. 4., Degcarii indicades
near-shore conditions.

2

Castropeds:~ The gasirepeds include Charvismn Josephi,
Notesetra of H.atkinsent and Loedderia loddezia, vhich
are iListed and iliustrated by Vallemitiune {1965} from a
near shoere Quniarkary deposit at Pord Faisy {Wegﬁsrﬁ
Viet@ri&}a Ap is the case of She forswminmifers, the
preservation of the gastropods i3 mear perfect with
the retemtisn of delicate crnamentation and traces of
shell colouration. '

3
il

3

Azai- The ¢ living forsminiferal
faunas and o © with Port Faizvy Quabernazy
mollinscan fawuna bage “vhe excelilent sitete of
shell prsserv se faunas o be of racend
origin, The 3 erve oost “"Newer Basalg!
erw. Therefore, the Tarwin

Mosdows Tauna is considersd as beimng of Quaternary &gd.
Similar foraminiferal snd mellusaan faunas are present
within 100 Ffest of the surface alomg the Gippsiand
coastiins. Trcse Gippsiand Quaternzry faunas aryg

specifically disgtinct and stratigraphicalily sbove the
Pliccene Jemmys Point Formation.

Reoferencg@s--s

VALENTINE J.W, - L
Quabernary 1z
and their T
Soce Vigh. Yt

Victoria, Ausirvelis,
L onE . Lrot. ROV

Towrid J, Tavrloen
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WELL MAME

‘HOLE nATA

DTk

TIME OPEN MIN. INITIAL S.I..........

WATER CUSHION TO SURFACE
GAS TO SURFACE.............] MIN.,
NATURE OF BLOW

MAXIMUM RATE
METHOD OF MEASUREMENT
GAS FLARE LIT

PIPE RECOVERY
" TOTAL RECOVERY.

RECORD OF PRESSURES:
I3OTTOM OR TOP RECORDER
INITIAL SHUT-IN
MAX. SURFACE PRESSURE

WEIGHT OF STRING
BEFORE

APPENDIX NO, 4.

SHEET No.:

TEST No.:
DATE .1157 £1965A

PR

ORDINATES

OPERATOR .W.aL‘o...Sid.e.s...&.%on .........
221

dn
SIZE ....... k. e

MIN.
MIN.

PVHE e eSSl criit i MCF /DAY
RISER SIZE

No. SAMPLES TAKEN SENT TO

B0 Rt =3 1 =0 & £ ). S
DESCRIPTION '

DESCRIPTION

disc valve. with insufficient force. to break Lo .

SUPERVISOR : G, C. Campe.




APPENDTIX NO. 4.

ALLIARCE GIL MARAGEMEN Y. LED. SHEET No.: ...... A

TEST No.:

’WEE.L NAME TARWIN MEADOWS NO. 1

HOLEDATA
DEpPTH

TESTING SQUIPMENT
. .
TESTING COMPANY W.L, Sides

PACKER(S): No. o TYPE
TOOL TYPE: - - Johnson Disc-Valve Tester

LENGTH OF PERFORATIONS .. JARS USED

SURFACE CHOKE SIZE WATER CUSHION . LENGTH ANCHOR ....5L &%
DRILL PIPE SIZE, OD. ... 28 oo oo ENGTH DRILL COLLARS ... 3%3 ... fr.

TEST DATA
AM/PM
INTERVAL TESTED — FROM ... 2olb5 AM/PM
. FINAL S.I............ INITIAL CLOSING oo ieieeee e L AM/PM
MIN. INITIAL FLOW '
AM/PM

3 L5 AM/PM
Gott3 . AM/PM

.GAS FLOW

MAXIMUM RATE THE e DS e et MCF /DAY
RISER SIZE

No. SAMPLES TAKEN .....SENT TO
DESCRIPTION....Drilling mud. W, 106
DESCRIPTION '

DESCRIPTION

DRILLING MUD
10.6. i, VISC oo BT DID LEVEL DROP IN ANNULUS

RECORD OF PRESSURES:
BOTTOM OR TOP RECORDER INITIAL H;IDROSTATIC
INITIAL SHUT-IN I FINAL FLOW
TYPE OF RECORDS

......... LBS. AFTER......5200 LBs. PULL LOOSE ....5200......... LBS.

REMARKS . Weak.puff, wvery wealk. for. .15 mins, -then no blow. .. On...opening
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TARWIN MBEADOWS NO. 3 WELL:

=

Samplez Crom betwesn 600 snd 2,372 feet yielded
restricted mlereficras im which Dictvotesporites
speciopgue iz 8 compoment. Thus, the Valavginian-
Apbisn Speclosus Assembiage ic repressated at thess
hovimons. Seds at 2,567 - 2,372 &3@% alse vielded
Cooksonlbes vax imbalaﬂ Pocogk which indlcates the
pregence of the “oider oat tegeory of the Spscelosus
Assombliage and 8@”@d333 gorrelation of the beds
with those at 6,845 feet im Wellimghben Peark No. 1
Well end at 3@,?W feot in Bengwordsn South We. L

The succseding horigeons (600 - 1,610 fas + Y thed
gontain Dﬁctywmﬁgx@miﬁag spesiogsun are crobable

aguivals nmr of st least pard of ths ceguence
betveen 3,818 and 6,843 feet in Wellington @@m&
Bo., 1 Walu, but the mbsence of Cycloeporiies

’ -

hughesi and G?vbalmgm@rﬁ%ms striatus within %
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Warwzn r Meadows imberval precivdes pre¢ise
corvelation.

The uppermust
dimgnesdtic o
hsgemblages
notensis Coo MB@?

vounger than Aptian,
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repart on Yoodside Wellimgtom Park
. VUunpublished yeport subtmitted to
Heematite Bxplorations Py, Lid. 9/8/65,
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POALYNOLOGICAL EXALIIZTIOL SEDA DARRIMAN, AND

TARVIN  LIBAT

Samples of 19 cores were subnitited for palynological examination by

sematite Bxplorations Pty. Ltd., from three wells sunk in eastern Viectoriz.
mhe wolls ond the inbervals examined snclude: Rosedale well betveen 2489 and

5838 fect, Derrimen well belween 43509 and: 4475 feet, ahd Tarwin Mvadows well

betwezn 304 end 2572 feet, The majority of the samples yielded‘i&éntifiable

SPOLLS u"d pollen grains, but the microfloras are r‘cnerally POOYLYy Dreserve

Kowsiover, the plant matter contained in samples from between 5243 and 5856 Lt

in Doscdale well has been carbonized such that jdentifiable spores and polle:

woins aopear to be lacking.  As outlined below the productive samples conte

croflores that conform with the Lower Cretaceous asuemblaﬁes described b
tmenn (1963) from gouth-eastern fustralia. The presence of these miocrc-—
floras enables correlation of the well seguences both with each other and

with Lower Crebtaceous sediments at other localities in Gippslend. Details

of the microflorsl seguence in each of the wells follows (see also Table 1)

Tosedale vell

Samples from the lower paru (5245 ~ 583 feel ;) of the sequence failed

4o produce identifiable spores and pollsn grains and thus no age assessment

can be mede on palynological grounds. Sediments between 4747 and 5085 feet

yielded only a few poorly preserved spores and p011en grains that signify en

age, but possess Litile :*“atigrapblcal velue within the Uppe:

se

and better preserved microfloras were obtained from the

cquence (between 2489 and 4496 feet)., Samples between 34

496 Feet yielded Dictyotosverites speciosus Cookson & Dettmann in assoc




eciosus Assemblage %hat ves described by ﬁéttﬁann (1965)o Comparebl
btained in Weilihgton Park No.l well between 6845 and 9019
feet (Detimann 1965). .
The two uppermost samples (£469-83 feet aﬁd 5208;28 feet) are also

of Valenginian-Aptian e since Dictyotogporites speciosus occurs ot 2430-28

el However, neither Cyclosporitzs hushesi nor Crybelosporites stristus

(Cockson & Det%mannj was cobserved and there is thus insufficient evidence

o determine whether the microflora belongs to the older or yOUngef
categories of the Speciosus Agsembiage, Although ro precisé correlation
can be achieved, the horicons between 2460 and 3228 feet in Rosedale well
can be regarded as'equivaiehts of ot least part of the Beqﬁencé'betwecn 38438

and 9019 feet in Wellington Park No,.l well,

Deryiman well

Neither of the two scmples cramiticd provided abundant micdroflores.

That obtained from 4474-75 feet includes Cx striatus and

e presence of either the younger

Coptospoira striate Dettmann which indicate th

(Aptian) category of the Speciosus issemblage or the Aptian-Albian Paradoxa

Assexblage. It should be noted that Coniospora strista possesses a

restricted stratigraphical range in sedinents of the Otway Basin where it

the Speciosus Assemblage to the

extends from the uppermost horizons conteining
lowernost beds that have yielded the Paradexa Assemblage. This evidence
indicates that the depositsat £474-75 feet in Darriman well are similar in

age or younger than thosé between 8818 and 4340 feet in Wellington Park Noi

well.

The sample from 4309-10 feet provided bnly.a few spores and pollen grair
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OIL and GAS DIVISION

4 Traw g Me
P (02)662.3767 ¢/~ School of Applied Geology
467.2458 University of New South Wal
PO Box 1
KENSINGTON NSW 2033

27 October 1981

Mr. D.J.French,

Bell, Cochrane & Associates Pty Ltd,
44 Chetwynd Strect,

WEST MELBOURNF Vic 3003

Dear Mp French,

Please find enclosed my report on the six samples submitt
for palynological examination and age determination early
this month (no covering letter).

In comparison with the previous batch this set has vielde
relatively good results. Even the outcrop sample, HH-7,
contained a well preserved, although not very diverse
microflora,

I have not included species lists for each sample, but am
keeping in my laboratory permanent slides of each prepara
and a record of the locations thereon of specimens and
specics sighted which are available for further study or
comparisons as necessary.

b N
Yours sincerely, (:jfﬂ ~ o
i ST

Fn ‘

P.R. Evans

/
y
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YNOLOGICAL REPORT ON s1X SAMPLES FROM THE STREZELECKI
GROUP, GIPPSLAND BASIN

GENERAL

Six samples of core, cuttings and outcrop from the
Strezelecki Group, Gippsland Basin were received early in
October from Bell, Cochrane & Associates Pty Ltd for

Palynological age determination.
RESULTS

the nature of which permits
assignment of the samples to the following Early Cretac-

€0Us zones.

SAMPLT ZONE

CTHawtiy Meelowsd No ) |
TM-1 Core 1600 ?DictyoiOApoaéiea speciosus

2565 Foaaméniépoaia adsymetricus
2574 " "
Cutt. 2930-34 " ' "
" 3400-30" " : "

HH-7 Outcrop Cag&eZOApoaiieA slylosus or

(“&”“““‘H&““*) Cyclosponites hughesi

attached table.

COMMENT
No standard zonation of the Australian Lower Cretaceous
based on microfloral content has yet come into being.

Two basic schemes are used.

The scheme that has been widely applied to the Lower
Cretaceous of Victoria ijs that established by Dettmann
(1963) and Playford & Detimann (1969) in which three
zones, Lhe sLylosus, dpeciosus and raeradoxa were
recognized, The speciosus lone was divided into two

subzones, (, hughesi and C, striatus, Douglas further

- e
Oomiad e
o

22.4.1966.




~ divided the C. hughesi Subzone into three units (Douglas
1976).

The second major scheme was instituted by Evans (1966)
and elaborated by Burger (1973, 1980), who, from studies
of the Surat Basin, identified the M, /Zflorida and O. du
Zones below the C. striatus Zone. Burger divided the
M. florida Zone into the C. cusiraliensis, F. wonlhaggie

and 7. assymmetaicus Subzones.

Allocation of a sample to one of these divisions
depends on the content of the component assemblage. He

the varied designations applied to the samples examined.

The yield from TM-1 core 1600' was insufficiently
diverse to be dated more precisely than Early Cretaceous

?0. speciosus Zone and hence does little to place a

precise upper limit on the age of the well sequence.

The yields from TM-1 core 2565' and 2574' were definitiv

in that rare specimens of key species were identified.

For TM-1 cuttings 2930' and 3400' the assigned age of
the 7. assymetnicus Zone must be regarded as their
upper limit; the sa'ples could be older. None of the
few critical species which could define an older zone

in cuttings were observed. v

The outcrop sample HH-7 was very coaly. Unlike the
batch of saMples previously examined (Report 21 Sep 81),
HH-7 wilhstood considerable oxidation and yielded a

remarkably well preserved, although not diverse assembla
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TABLE 1

DETTHANN BURGER
(1963) (1973,1980)

C.paradoxa C.paradoxa

C.striatus C.striatus

»

D.speciosus

C.hughesi 0.dubius

F.assymetricus

C.stylosus M.florida F.wonthaggiensi

C.australiensis

HOTE

Although the relative positions of the zonal scales are
well defined, the relationship of the zones to the time
scale are not so accurately fixed. The Aptian/Albian
boundary is satisfactorily fixed by . information from
the marince of the Great Artesian Basin. Subdivisions of
Lthe Neocomian (which represents a major time interval)

have not yel been satisfactorily assigned to the micro-
floral scales.
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PE906421

This is an enclosure indicator page.
The enclosure PE906421 is enclosed within the
container PE902940 at this location in this

document .

The enclosure PE906421 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =

NAME

BASIN =

PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS =
DATE_CREATED =
DATE_RECEIVED =

W_NO

WELL_NAME =
CONTRACTOR =
= ALLIANCE OIL DEVELOPMENT AUSTRALIA NL

CLIENT_OP_CO

(Inserted by DNRE

PES06421

PE902940

Regional Geological Map

GIPPSLAND

PEP53

GENERAL

GEOL_MAP

Regional Geological Map showing Tarwin
Meadows-1

12/12/65

w491
TARWIN MEADOWS-1

Vic Govt Mines Dept)




PE602040

This is an enclosure indicator page.
The enclosure PE602040 is enclosed within the
container PE902940 at this location in this

document .

The enclosure PE602040 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =
NAME =

BASIN

PERMIT =

TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED

DATE_RECEIVED =
= W491

W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE602040
PES02940
Cross Section
GIPPSLAND

WELL
cross section
Cross Section through Tarwin Embayment

Tarwin Meadows-1
Geodrafting services
Alliance 0il Development

Vic Govt Mines Dept)




PE602705

This is an enclosure indicator page.

The enclosure PE602705 is enclosed within the
container PE902940 at this location in this
document.

The enclosure PE602705 has the following characteristics:
ITEM_BARCODE = PE602705
CONTAINER_BARCODE = PE902940
NAME = Tarwin Meadows 1 Composite well log
sheet 1 of 4
BASIN = GIPPSLAND
PERMIT = PEPS53
TYPE = WELL
SUBTYPE = COMPOSITE_LOG
DESCRIPTION = Tarwin Meadows 1 Composite well log
sheet 1 of 4
REMARKS =
DATE_CREATED = 31/12/65
DATE_RECEIVED =
W_NO w491
WELL_NAME = Tarwin Meadows-1
CONTRACTOR = Schlumberger
CLIENT_OP_CO Alliance 0il Development Australia N.L

(Inserted by DNRE Vic Govt Mines Dept)




PE602706

This is an enclosure indicator page.

The enclosure PE602706 is enclosed within the
container PE902940 at this location in this
document.

The enclosure PE602706 has the following characteristics:
ITEM_BARCODE = PE602706
CONTAINER_BARCODE = PE902940
NAME = Tarwin Meadows 1 Composite well log
sheet 2 of 4
BASIN = GIPPSLAND
PERMIT = PEP53
TYPE WELL
SUBTYPE COMPOSITE_LOG
DESCRIPTION = Tarwin Meadows 1 Composite well log
sheet 2 of 4
REMARKS =
DATE_CREATED = 31/12/65
DATE_RECEIVED
W_NO w491
WELL_NAME Tarwin Meadows-1
CONTRACTOR = Schlumberger
CLIENT_OP_CO Alliance 0il Development Australia N.L

(Inserted by DNRE Vic Govt Mines Dept)




PE602707

This is an enclosure indicator page.

The enclosure PE602707 is enclosed within the
container PE902940 at this location in this
document .

The enclosure PE602707 has the following characteristics:
ITEM_BARCODE = PE602707
CONTAINER_BARCODE = PE902940
NAME = Tarwin Meadows 1 Composite well log
sheet 3 of 4
BASIN = GIPPSLAND
PERMIT = PEP53
TYPE WELL
SUBTYPE COMPOSITE_LOG
DESCRIPTION = Tarwin Meadows 1 Composite well log
sheet 3 of 4
REMARKS =
DATE_CREATED 31/12/65
DATE_RECEIVED =
W_NO = W491
WELL_NAME = Tarwin Meadows-1
CONTRACTOR = Schlumberger
CLIENT_OP_CO Alliance 0il Development Australia N.L

(Inserted by DNRE Vic Govt Mines Dept)




PE602708

This is an enclosure indicator page.

The enclosure PE602708 i1is enclosed within the
container PE902940 at this location in this
document.

The enclosure PE602708 has the following characteristics:
ITEM_BARCODE = PE602708
CONTAINER_BARCODE = PE902940
NAME = Tarwin Meadows 1 Composite well log
sheet 4 of 4
BASIN = GIPPSLAND
PERMIT PEP53
TYPE WELL
SUBTYPE COMPOSITE_LOG
DESCRIPTION Tarwin Meadows 1 Composite well log
sheet 4 of 4
REMARKS =
DATE_CREATED = 31/12/65
DATE_RECEIVED
W_NO w491
WELL_NAME Tarwin Meadows-1
CONTRACTOR = Schlumberger
CLIENT_OP_CO = Alliance 0il Development Australia N.L

(Inserted by DNRE Vic Govt Mines Dept)




PES07688

This is an enclosure indicator page.
The enclosure PE907688 is enclosed within the
container PE902940 at this location in this

document .

The enclosure PE907688 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE907688

PE902940

Bouger Anomalies Gravity Map
GIPPSLAND

PEP5S3

OTHER_SURVEY

GRAVITY_MAP

Bouger Anomalies Gravity Map,
Gormandale Gravity Survey, Plan of
Strezelecki Ranges and adjoining area,
(enclosure from WCR) for Tarwin
Meadows-1

w491
Tarwin Meadows-1

Vic Govt Mines Dept)



PE603801

This is an enclosure indicator page.
The enclosure PE603801 is enclosed within the
container PE902940 at this location in this

document.

The enclosure PE603801 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE

NAME =
BASIN =

PERMIT
TYPE

SUBTYPE =

DESCRIPTION

REMARKS =
DATE_CREATED =
DATE_RECEIVED =
= W491

W_NO

WELL_NAME =

CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

PE603801

PE902940

Composite Well Log
GIPPSLAND

PEP53

WELL

COMPOSITE_LOG
Composite Well Log (Header)
Meadows-1
Header only,
28/07/65

(Header)

for Tarwin

no data

TARWIN MEADOWS-1

ALLIANCE OIL DEVELOPMENT AUSTRALIA NL

Vic Govt Mines Dept)




PE907688

This is an enclosure indicator page.
The enclosure PE907688 is enclosed within the
container PE902940 at this location in this

document .

The enclosure PE907688 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME

BASIN =

PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS =

DATE_CREATED =

DATE_RECEIVED =
= W491
WELL_NAME =
CONTRACTOR =
CLIENT_OP_CO =

W_NO

(Inserted by DNRE

PE907688

PE902940

Bouger Anomalies Gravity Map
GIPPSLAND

PEP53

OTHER_SURVEY

GRAVITY_MAP

Bouger Anomalies Gravity Map,
Gormandale Gravity Survey, Plan of
Strezelecki Ranges and adjoining area,
(enclosure from WCR) for Tarwin
Meadows-1

Tarwin Meadows-1

Viec Govt Mines Dept)






