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ABSTRACT

The petrological study of Kurrajong Heights (A.0.G./Exoil)
No. 1 Well is part of a review of the Sydney Basin being conducted by
the Basin Study Group of the Petroleum Exploration Branch, Bureau of
Mineral Resources. The main objectives of this study are to delineate
and define'clearly-recognisable lithostratigraphic units and to reassess

the petroleum prospects of the basin.

The stratigraphic succession can be broadly divided into a
Triassic sandstone sequence to 2,875' (which is subdivided into 3 major
lithogenetic units incorporating 7 lithostratigraphic units), a Permian
coal measures sequence from 2,875' to 4,560' (subdivided into 3 major
lithogenetic units incorporating 4 lithostratigraphic units), a Permian
marine sequence from 4,560' to 7,870' (subdivided into 3 major lithogenetic
units incorporating 7 lithostratigraphic units), and a Permian and/or
Carboniferous basal volcanic sequence from 7,870' to Total Depth of

9,132 (subdivided into 2 major and 4 minor rock units).

Porosities in the Triassic sequence range from "good" to "poor"
but measured permeabilities are generally low. Porosities in the Permian
sequences are mostly "slight" to "poor" and measured permeabilities are
negligible; an exception may be the coarse grained prothuartzites near
the middle of the Permian marine sequence. Visual estimates of porosity
in the protoquartzites range to about 10%, despite the presence of some
cement; estimates or determinations of permeabilities were unattainable

because of lack of core, and non-definitive wireline logs.
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GENERAL INFORMATION

Major References Used in Present Study

Australian Oil and Gas Corporation Limited, 1962 - Well completion report
0' - 4,756"', Kurrajong Heights No. 1 Well, Sydney Basin, N.S.W.,
by J. Stuntz (unpubl.). V . .

Exoil (N.S.W.) Pty. Ltd., 1963 — Well completion report, Kurrajong Heights
No. 1, New South Wales, by J. Stuntz, R.G. Perry, and E.A. Webb,
(unpubl.).

Summary of Exoil (N.S.W.) Pty. Ltd. (1963)

"Kurrajong Heights No. 1 is located in the central western part of
the Sydney Basin in New South Wales. In 1955 the well was drilled, by
Australian Oil and Gas Corporation Limited, to 4,756 feet where drilling
was suspended. In 1962 Exoil N.L., under a farm-out agreement with
Australian 0il and Gas Corporation Limited, deepened the well to a total
depth of 9,132 feet « + + . . '

Kurrajong Heights No. 1 drilled 2,915 feet of Triassic sediments,
predominantly sandstone, and 4,950 feet of Permian sediments. The Permian
sediments are chiefly sandy siltstone and sandy shale. These sediments are
correlative with the "Upper Coal Measures" and the "Upper Marine Series".
Equivalents of the "Lower Coal Measures" if present, were not recognized in
the well. The Permian sed;ments are underlain by a thick sequence of lavas
of doubtful age. The well was abandoned after drilling, 1,267 feet of the

lavas without reaching their base.

Porous sarmds are present in the Triassic strata but were not

found in the Permian. No significant shows of oil or gas were recorded”.

Well Data
Well Name, No.: Kurrajong Heights (A.0.G./Exo0il)
No. 1.

Operating Companiess Australian 0il and Gas Corporation
‘ Limited* (1955)
Exoil (N.S.W.) Pty. Ltd.* (1962)

* Henceforth abbreviated to A.0.G. and Exoil, respectively.



Location:

1:250,000 sheet:

Elevation:

Depth on 2/8/1955 (suspended) :

Total depth on 25/11/1962 (abandoned):

Logs Run: By A.0.G. in 1955 -

By Schlumberger in 1962 -

=3a
Lat. 33° 31' 45"S, Long. 150° 37 15" E,
42 miles northwest of Sydney, SI/56-5
»Sydney.

Ground level: 1,863.5% a.s.l.
Kelly bushing: 1,879' a.s.l. (datum).

4,756" .

9,132' (Driller)
9,130" (Schlumberger).

S.P./Resistivity

Run 1: 3,253' - 720

Run 2: 4,755' - 3,250
S.P./Resistivity

Run 1: 2,292' - 642

Run 2: 6,791' - 2292'!

Run 3: 9,129' - 6,791
Caliper:

3,742" - 642
Microlog:

Run 1: 6,789' - 2,164"

Run 2: 9,127' - 6,789

Gamma Ray:

9,128" -~ 20!
Temperature:
1,874 - 84"

Formation Testing (Open Hole Drill Stem Tests):

Ho. 1: 1,046' - 1,081'; misrun,

No. 1A:1,046' - 1,081'; misrun,

No. 2: 1,067' - 1,102'; no recovery.

No. 3: 2,080' - 2,111'; misrun,

No., 3A:2,080' - 2,111'; 7' fresh muddy water
recovered,

No. 4: 2,892' - 2,923; misrun.

No. 4A:2,892' - 2,923'; 4' mud recovered.

No, 5: 3,343' - 3,375'; 10' mud recovered.

Wo. 6: 3,977' - 4,000'; misrun,

No. 7: 3,964' - 4,000'; 5' mud recovered.

No. 8: 4,179' - 4,199'; 10' mud recovered.

Wo. 9: 7,945' - 7,99T7'; 4,800' slightly gas

cut mud recovered.
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Hydrocarbon Shows: Insignificant,

Summary of Well History

0il Drilling and Exploration Limited commenced drilling Kurrajong

Heights No, 1 for A.0.G. on 11th February, 1955, using a National Ideal Rotary
55 plant, The top hole was drilled at 124" diameter and reamed to 174" diameter,
in stages, down to 709', during which time numerous circulation losses occurred.
138" casing was set and cemented at 681.5' and circulation was temporarily
regained, Drilling resumed et 83" diameter which was carried to 1,060.5';
during this stage the bottom joint of the 128" casing became detached at 642!
and dropped to a seat at 705'., Circulation was again lost but regained by
further cementation jobs on the 13&" casing and by reaming to 123" down to.

750' and setting a temporary 9 5/8" casing at this depth, Drilling of the 82"
hole was continued to 3,253 at which depth S.P./Resistivity logs were run from
3,253" to 720'. Drilling was completed by deepening the 83" hole to 4,756';
S.P./Resistivity logs were run from 4,755' to 3,250', ' The well was suspended at
4,756' on 2nd August, 1955. The results of coring and drill stem tests during

these stages of drilling are given elsewhere in this report.

Using the same rig, 0il Drilling and Exploration Limited resumed drilling
Kurrajong Heights No.1 for Exoil on 23rd July, 1962. The temporary 9 5/8" casing
was pulled and the old 83" hole reamed to 123" to a depth of 2,175', At this stage,
3rd August, Schlumberger ran S.P./Resistivity logs from 2,292' to 642' and a
Caliper log from 3,742' to 642', 9 5/8" casing was set at 2,164' with backoff and
recovery above 575'; the 83" hole was then deepened from 4,756' to 6,800' and
Schlumberger ran S.P./Resistivity logs from 6,791' to 2,292' and a lMicrolog from
6,789' to 2,164' on 29th September. Drilling was completed to total depth by
deepening the 82" hole from 6,800' to 9,132', Final wireline logging by
Schlumberger was undertaken on 22nd November when S.P./Resistivity logs wexre run
from 9,129' to 6,791', along with a Microlog from 9,127' to 6,789' and a Gamma
Ray log from 9,128' to 20', Xurrajong Heights No, 1 was abandoned on 25th
November, 1962, The results of coring and the drill stem test are noted elsewhere

in this report.

Material Available for Study

Cuttings were collected at 5' intervals except for the top 740', over
which they were collected at 10' intervals whenever circulation was attained
(see'Wﬂl'Log, Plate 1),

Thirty-six cores were cut over a total footagé of 325'; 233' were
recovered giving a T2 percent total recovery. Only cores 34 to 36 (9,125' - 9,132')
failed to give any recovery (see Appendix 1, page 4),
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Wireline logging was carried out in 1955 and 1962 (see above). Since
the later Schlumberger logs compare favourably with the original logs run in the
0old hole, it was decided to use only the Schlumberger ones in compilation of the
Well Log (see Plates 1 to 5); this maintained log continuity and avoided awkward

scale changes,

Methods Used and Other Information

The results of binocular microscope examination of cuttings were plotted
on a 4" = 100' log along with information gained from thin sections of 100 cuttings
samples, These data were summarised and replotted on the final logs, at a scale
of 1" = 100', which in turn were photographically reduced to 1" = 200' (Plates
1 to 5). All material recovered from coring was slabbed and examined by binocular
microscope; 55 thin sections of cores were also studied. This information,
as well as that obtained from porosity and permeability determinations, was

compiled in table form and is presented in Appendix 1.

Textural nomenclature used in this study broadly follows that suggested
by Folk (1954) except that the sand/muddy sand boundary is raised from 10% mmd
to 15% mud; to conform to the 15% boundary in Pettijohn's (1957) genetic-
compositional classification (which has been applied to the microscopically
examined sandstones)., .Although Pettijohn's genetic-compositional scheme is
followed, for the. sake of uniformity of presentation in this serics of well
studies, it should be stressed that the terminology is applied only in a composit-
ional sense. A slight modification is introduced in that the large fields covered
by the terms subgreywacke and arkose are roughly divided into quartzose (Q),
lithic (L) and feldspathic (F) subfields, for example, (Q), (L) or (F) subgreywacke,

etc.

Abbreviations are used commonly on the cuttings description column of
the Well Logs and are mostly self-explanatory; the term "carbonated" is used to
avoid the longer "carbonate cemented" qualifier where more than one cement is

present.

The stratigraphic section as revealed by Kurrajong Heights No. 1 Well: .
is subdivided into 22 lithostratigraphic units which are prefixed by the letters
KH for identification purposes in later correlation work. In turn, these 22 units

are grouped into 11 interpretative lithogenetic units (see Fig. 1).
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LITHOSTRATI GRAPHY

UNIT KH1 (Plate 1)

Characteristics: Unit KH1 is 714.5' thick and'consists of poorly sorted, medium

grained, and in places pebbly, orthoquartzite and protoquartzite, with oligomict
and polymict pebble and cobble conglomerate near the bottom. Thin grey mudstone
and claystone layers occur irregularly throughout. Judging frow evidence obtained
from Cores 1 to 5, bedding is mostly massive with occassional grain size layering
and steep cross-bedding. Significant accessory components in the sediment include
iron oxide, graphite and rutile grains, and iron oxide and some siderite cement,
Despite some clay matrix and various cements, including silica, porosities are

generally "moderate" to "good"; this may be due to groundwater leaching.

Provenance and Enviromment: (see also descriptions of Cores 1 to 5, Appendix 1).

Clasts consist of abundant subrounded to rounded guartz and other quartzose
material, red, brown and rare green argillaceous lithics, and rare schist, These
and other data indicate mature and possibly contemporaneous sedimentary sources.
The presence of iron oxide as detrital or authigenic material, or both, suggests
deposition under oxidizing conditions, and the occurrence of siderite cement
indicates reduction, possibly on diagenesis. All the above information points to
subaqueous deposition of the sediment by currents with very variaeble velocities;

these conditions might be expected in a fluvial environment.

UNIT KH2 (Plate 1)

Characteristics: Unit KH2 is 280' thick and is made up of laminated sideritic,

and some chloritic, siltstone to muddy very fine grained (Q) subgreywacke, and
more or less clayey, slightly pebbly, fine grained orthoquartzite to proto-
guartzite. Jﬁdging from the gamma ray log over this interval, these lithologies
are thickly interbedded., Near the top and bottom of the unit, the siltstone

is interlaminated with subordinate red and green claystone grading to mudstone.

In places the siltstone contains plant fragments, more or less replaced by
limonite or siderite., Limonitic and sideritic concretions, some of which contain
calcite cores, are common throughout much of the argillaceous sediment.,
Significant minerals present include authigenic and possibly detrital chlorite,
iron ore, graphite and rutile grains, and iron oxide, siderite and silica cements,
Because of these cements the clean and well sorted sandstones have only "moderate"

porosities,
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Boundary Criteria: The upper boundary of unit KH2 has been placed at a level

of textural discontinuity in the succession. An abrupt increase of about
30 API units in the mean gamma ray count occurs at this level as the log is
traced from unit KH1 into KH2,

Provenance and Enviromment: The composition of the clastic material in these

sediments differs little from that in unit KH1, therefore, similar provenances
can be inferred. However, there is an apparent marked change in factors

indicative of the depositional enviromment, The texturally mature sandstone and
the laminated argillaceous sediment suggest deposition in agitated and quiet water,
respectively, Oxidizing conditions were probably followed by reduction on
diagenesis, and if the authigenic¢ chlorite can be regarded as indicative of marine
deposition, then an open lagooonal situation can be inferreé¢, otherwise,

deposition may have beeq lécustrine, judging by the apparent lack of marine

fossils,

UNITS KH 3-7 (Plates 1 & 2)

The five units comprising this major interval 1,865' thick are grouped
together because.of similar attributes, mainly textural, which indicate a rather
uniform depositfonal environment., A giadational compositional change takes place
near the middle of this stratigraphic sequence and probably reflects changes in
provenance, but this had little apparent influence on the enviromment of

deposition (see also descriptions of Cores 7 to 11, Appendix 1).
UNIT XKH3

Characteristics: Unit KH3 is 370" thick and consists of very thinly interbedded

fine and coarse grained, in places slightly clayey and pebbly, orthoguartzite
grading to protoquartzite, containing, in the upper part, minor interbeds of
more or less sandy siltstone which gradés to laminated mudstone and to muddy
very fine grained orthoquartzite. Cores 7 to 8 show that the arenaceous sediment
is, at least in part, messive and cross-bedded, with some undulose and textural
layering, Significant accessory components include iron oxide, graphite and
rutile grains, and small amounts of iron oxide and siderite cements. Porosities
and permeabilities in the sandstone are "moderate" to "good" (refer Core 8,

Appendix 1),
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Boundary Criteria: Besides the textural discontinuity between this and the

overlying unit KH2, there is an abrupt decrease of about 40 API units in the
mean gamma ray count as the log is traced from unit KH2 into KH3, A massive
sandstone at the top of KH3 is inferred from the strong, temporary negative
deflection of the S.P. log and a temporary low lateral resistivity reading;

this interval was one of lost circulation during drilling,

Provenance and Enviromment: The composition of the sediments is very similar

to that of unit KH1, therefore, provenances were alike, Oxidizing conditions
during deposition, and reduction possibly during diagenesis, can be interpreted
from the presence of detrital and authigenic iron oxide and siderite, Variable
sorting and grain size, and the existence of cross-bedding, suggests fluvial

deposition by currents with changing velocities,

UNIT KH4

Characteristics: Unit KH4 consists of 670' of medium grained protoquartzite and

orthoquartzite, which is slightly pebbly to pebbly (particularly in the upper half),
and minor thick interbeds (again, mainly in the upper half) of sandy siltstone
grading to carbonaceous mudstone and muddy very fine grained (Q) subgreywacke.

Core 9 (orthoquartzite) isApebbly in places, massive and cross-bedded, with some
textural la&ering; pressure welding of quartz grains is evident. The argillaceohs
sediment contains traces of green coloured pellets (? "glauconitic") and chlorite.
Other significant accessory components include traces of pyrite throughout and
minute quantities of iron oxide and graphite near the top; minor amounts of
siderite cement and overgrowth silica occur towards the bottom and top of the

unit, respectively., Sandstone porosities are "moderate'.

Boundary Criteria: The boundary between units KH3 and KH4 is not marked by any

notable events on the wireline logs, but the increase in the amount of pebbles and
the more uniform modal grain size of the sandstones below this level constitute
sufficient textural change to validate its delineation, Also, only traces.of iron

oxide and graphite grains exist, and rutile is absent, below this boundary.

Provenance and Enviromment: Clasts consist of subrounded to rounded quartzose

material, including a minute trace of green coloured chert near the base, and
coloured, soft argillaceous lithics. This, and other information, suggest mainly
mature and possibly contemporaneous sedimentary provenances. The environment of
deposition must be considereg similar to that of the fluvial unit KH3, but in

addition the presence of possible "glauconite" and chlorite in some of the
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argillaceous beds indicates the contingency of a marine influence. In this case,

a deltaic enviromment might be suggested,
UNIT KH

Unit KH5 is 20" thick and composed of green and red, chloritic and
sideritic sandy mudstone. The silt and sand grade material consists of gquartaz,
quartzite, chert and minor claystone lithics, and the matrix of sericitic and
chloritic (authigenic) ciay. Siderite spherules are common in places and many
of these have hematite or limonite cores, The unit is well marked by deflections

on all the wireline logs,
UNIT KH6

Characteristics: This unit consists of 505' of medium and very coarse grained

protoquartzite, which is slightly pebbly in places, and sparse thin beds of

sandy siltstone and muddy very fine grained profoquartZite. Core 10 shows
bedding of variable thickness, some cross-bedding and undulose, textural layering.
Significant accessory minerals include traces of pyrite and iron oxide grains,
with small amounts of silica, iron oxide and siderite cements. Sandstone
porosities are "moderate". Conspicuqus‘quantities of coloured chert pebbles

and sand grains are also characteristic of the unit,

Boundary Criteria: Should the mudstone unit KH5 be absent in any stratigraphic

section, the upper boundary of an equivalent unit KH6 might be difficult to
delineate. Textural and wireline log differences between units KH6 and KH4
are slight but the abrupt upward decrease of coloured chert fragments near this
level could constitute a sufficiently evident marker to validate delineation of

a boundary.

Provenance and Environment: Clasts comsist of subrounded quartz, minor but

conspicuous green red and yellow chert, quartzite and coloured, soft argillaceous
lithics. Provenances were comparable t¥ those supplying detritus for unit Kil4
sediments but an additioﬁal source of unknown type BSupplied the coloured chert.
The environment of deposition was very similar to that of unit KH4 but without

the possible mérine influence.




UNIT KHT

Characteristics: Unit KH7 is 300' thick and is made up of more or less medium

grained, in places pebbly, carbonate cemented protoquartzite grading to (Q)
subgreywacke, with subordinate thick and thin interbeds of muddy very fine
grained protoquartzite and argillaceous sediment. Core 11 shows thin to possible
massive bedding, cross-bedding, and textural and colour banding, Significant
accessory components include traces of iron oxide and pyrite grains, and green
coloured (? "glauconite") pellets; cementing material is mainly siderite, with
some calcite and dolomite, and a . trace of dawso&ite(for mineralogical notes see
Nicholas, 1968). Porosities of the sandstone are "poor" to "moderate". Clastic
grains in these sediments consist of quartz, abundant coloured chert, coloured

argillaceous lithics and minor quartzite,

Boundary Criteria: There is an increase in the amount of coloured chert and
sedimentary lithics, as wéll as a slight textural change, below the level taken
as the upper boundary of unit KH7, Moreover, calcite, dolomite and dawsonite
cements have not been observed in sediments above this bouridary. An increase
in the mean gamma ray count occurs as the log is traced from unit KH6 into

KH7, and throughout unit KH7 the log shows large scale deflections,

Provenance and Environment: ZProvenances can be considered the same as those noted

for the sediments of unit KH6., The envirorment of deposition was similar to that
of most qf the other units of the major interval KH 3-7, that is fluvial with a
periodic, small marine influence (del%aic). In the case of unit KH7 a minor marine
influence is suggested by the occurrénce of green ? "glauconite" pellets and the
sodium and aluminium carbonate, dawsonite., The latter is thought indicative of

restricted waters with high soda concentrations,

UNITS KH8-9 (Plate 2)

Units KH8 and KH9 are grouped lithogenetically because both units contain
coal seams, This major wnit is 585' thick and extends from 2,875' to 3,460'., An
abrupt compositional change exists within the interval but the enviromment of
deposition apparently remained constant throughout (see also descriptionsrof Cores

-

12 and 13, Appendix 1), _ .
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UNIT KH8

Characteristics: Unit KH8 is 180' thick, Slightly more than half the section

‘comprises sideritic, fine to medium grained, in places clayey and pebbly, (Q)

subgreywacke; the remainder consists of thick beds of laminated, carbonaceous,
argillaceous sediment grading to muddy very fine grained subgreywacke in which

are two coal seams, The position of the seams is indicated by the good correlation
of two very low gamma ray deflections with two very high resistivity readings.

Core 12 consists mainly of pebbly (Q) subgreywacke; it is massive bedded and shows
some crude textural layering, Pyrite grains and rare green 7 "glauconite" pellets
occur in sediments of the unit and cements include common siderite and some dolomite

and dawsonite, Sandstone porosities are mostly "poor".

Boundary Criteria: The upper boundary of KHB8 has been placed at the top of the

uppermost, typically carbonaceous, mudstone bed of the unit, which is about 40°
above the top coal seam, Below this boundary there is a marked increase in the
quantity of argillaceous lithics in the sediments. There are large fluctuations
on the resistivity logs throughout unit KH8; these cease abruptly as the logs
are traced from KH8 into KHT,

Provenance and Environmment: Clasts- consist of abundant subangular to rounded

sedimentary'lithics and coloured chert, minor quartzite and a trace of volcanic
lithics and feldspar. Sedimentation took place under possibly reducing conditions
in a subaqueoué, low energy environment; periods of abundant supply of detritus
alternated with at least two static or g;iescent periods during which abundant
vegetable matter accumulated, This situation can be considered typical of a
lacustrine or swamp environment; however, the presence of ? "glauconite" pellets

and dawsonite suggests possible marine incursions,

UNIT KH9

Characteristics: Unit KH9 consists of 405' of laminated and carbonaceous

argillaceous sediment (very fine tuffite in part) containing coal seams; in
places there are beds of sideritic, fine and medium grained (L) and (F) subgrey-
wacke (tuffite in part) and lithic greywacke, Core 13 (L) subgreywacke is thinly
bedded and contains subordinate laminated and micro cross-bedded, carbonaceous
mudstone grading to siltstone, Significant accessory components include rare .

? "glauconite" pellets and abundant silica and siderite cements in places, with
minor amounts of calcite, dolomite and possible zeolite. A cuttings sample of

highly silicified sediment from 3,355' was submitted for X-ray diffraction
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examination at B.M.R. and this showed it to be composed of quartz and illite.
Characteristic detritus in these sediments are abundant volcanic lithics and

plagioclase,

Boundary Criteria: Delineation of the upper boundary of unit KH9 was mainly

deduced from a compositional change although its exact position was based on a

local textural discontinuity.

Provenance and Environmment: Clasts consist of abundant subangular to subrounded
dacitic to andesitic volcanic lithics, plagioclase (oligoclase to.éndesine),
volcanic quartz and shards (all of which suddenly decrease in quantity near the
top of the unit), argillaceous lithics, and minor chert (some coloured) and
quartzite. Besides sedimentary and "chert" sources, an ecruptive volcanic centre
existed close tolthe site of deposition., The environment of deposition was very
similar to that of unit KHB8, that is, lacustrine or swamp, with possiblé marine

incursionse.

UNIT KH 10 (Plates 2 & 3)

Characteristics: This major unit is 265' thick and composed of carbonaceous

mudstone grading to claystone; in places the sediment is thinly interbedded with
subordinate very fine grained (L) and (F) subgreywacke and siltstone (fine tuffite
in part), Core 14 is a chloritic and sideritic carbonaceous claystone which is
massive to faintly laminated and contains carbonized plant fragments. Signifiéant
accessory minerals include ? '"glauconite" pellets and ? authigenic chlorite, and

silica,-siderite and minor calcite and dolomite cements.

Boundary Criteria: Unit KH 10 is predominantly argillaceous; the textural change

at 3,460' is 'distinct on all wireline logs,

Provenance and Enviromment(see also description of Core 14, Appendix 1): The

composition of these beds is similar to that of unit KH9 sediments but volcanic
detritus is less abundant, The environment of deposition was cne of low energy
with reducing conditions at least on diagenesis, Authigenic minerals thought
indicative of mariné deposition are present; and although marine fossils have not
been noted, it is possible that sedimentation took place in a restricted 1agoonél

environment,
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UNIT KH 11 (Plate 3)

Characteristics: Unit KH 11 is 835' thick and consists of interbedded carbonaceous

argillaceous sediment ar” muddy very fine grained subgreywacke, which contains 10
evenly spaced coal seams, with numerous beds of slightly pebbly to pebbly and
clayey, fine to medium grained subgreywacke and (Q) grading to (L) arkose,

the beds becoming very thick down section; polymict and oligomict conglomerate
occurs near the middle of the unit. Most of these sediments contain variable
quantities of detrital feldspars, mainly oligoclase. Core 15 consists of
faintly laminated mudstone containg plant fragments, and Core 16 of massive and
cross-bedded, pebbly, medium grained (Q) subgreywacke., Significant accessory
components include traces of pyrite, ? "glauconite" and iron oxide grains,

and cements include siderite, dawsonite and other carbonates. The occurrence of
dawsonite in Kurrajong Heights No. 1 Well was originally verified by X-ray
diffraction examination at B.M.R. on material taken from Core 16. Sgndstone

porosities are mainly "slight" to "poor".

Boundary Criteria: The upper boundary of unit KH 11 has been placed at a level

of textural discontinuity which is well marked on the resistivity logs by
sudden alternations of very high and low reéistivity deflections as the logs
are traced from unit KH-10 into KH 11, A corresponding drop in the mean gamma

ray count also occurs,

Provenance and Environment (see also descriptions of Cores 15 and 16, Appendix 1):

Clasts consist of subangular to subrounded quartzose material, argillaceous
lithics, feldspar, minor altered volcanic lithics (which increase in abundance
towards the top) and schist, Provenances were mainly sedimentary, some
metamorphic, with a possible distant centre of volcanism. The presence of iron
oxide grains in some of the sediment indicates occasdional oxidizing conditions
during deposition; pyrite and siderite indicate reducing conditions at least on
diagenesis, The occurrence of coal seams, cross-bedding and widely varying grain
sizes and degrees of sorting, suggest that quiet subaqueous conditions alternated
with periods of rapid accumulation of detritus borne by currents with varying
velocities, The enviromment of deposition may have varied from fluvial and
lacustrine to swamp, with rare marine incursions., These conditions give a

broad picture of a deltaic enviromment,




UNITS KH 12 -13 (Plates 3 & 4)

The marine units KH 12 and KH 13 are predominantly argillaceous and
are grouped together because of lithogenetic similarities., This major unit ex-
tends from 4,560' down to 5,720' and is 1,160' thick (see also descriptions of
Cores 17 to 21, Appendix 1),

UNIT KH 12

Characteristics: Unit KH 12 is 310' thick and consists of interlaminated

micaceous, carbonaceous siltstone and muddy very fine grained (Q) subgreywacke;
rare very fine pebbles of quartz are scattered throughout.Cores 17 and 18 reveal
laminated bedding, micro cross-bedding and, in places, a bedding surface fissigity.
Some of the micro cross-beds appear distégfed; these and other similar features,
possibly genetically related, have been termed scallop structures; they are not
thought to be of organic origin (see also Alcock, 1968)., Laminated bedding shows
evidence of disturbance and lithological mﬁxﬁ¥;in:p1aces; these features could be
of organic origin and might be the result of bioturbation., Fossils present
include plant fragments, worm-tubes, foraminifera (see Appendix 3, A.0.G., 1962),
and ? brachiopod spines and fragments. Significant accessory minerals are pyrite
and chlorite, and cements are mainly calcite and dolomite, with some siderite and
anhydrite. ‘

Boundary Criteria: Delineation of the upper boundary of unit KH 12 is based on the

textural discontinuity at 4,560'. Compositionally, it marks the level above which
there is an increase in the quantity of plagioclase and argillaceous lithics and
an abrupt decrease in abundance of detrital and authigenic muscovite, biotite,
chlorite and sericite. Furthermore, there are significgnt changes in most of the

wireline logs as they are traced from unit KH 11 into KH 12,

Provenance and Enviromment: Clastic material consists of quartz, with some

plagioclase and argillaceous lithics, and a trace of altered volcanic lithics,
quartzite and chert. Provenances were therefore composed mainly of sedimentary
and volcanic rocks, Sedimentation took place in a restricted ﬁarine, possibly
deep lagoonal or gulf, enviromment with detfitus being carried by gentle but

steady bottom currents,
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UNIT KH 1

Characteristics: Unit KH 13 is 850' thick and composed of thick interbeds of

carbonaceous siltstone with minor laminae of muddy very fine grained subgreywacke,
mudstone to sandy siltstone, and medium to coarse grained carbonate cemented (@)
subgreywaéke; all lithologies are slightly pebbly in the lower half of the section.
_ Cores 19 to 21 are massive bedded and show faint undulose laminations, some
lithological mixing, micio.cross-bedding and scallop structures; worm-tubes,
foraminifera, brachiopod fragments.and ? crinoid plates have been noted. Accessory
minerals include chlorite and pyrite grains, and cements are mainly siderite with
some calcite, silica, dolomite'and anhydrite, Sandstone poroéities are "slight"

to "poor",

Boundary Criteria: The upper boundary of unit KH 13 is a level of textural
discontinuit& énd to a lesser.éxtent, compositional change, Below the boundary
arenaceous sediment is more sbundant (but still subordinate to the argillaéeous
lithologies), there is a greater variety of lithologies,'and schist fragments
are more conspicuous than above the boundary. Resistivities increase and the
mean gemma ray count shows a corresponding'decrease as the logs are traced from
unit KH 12 into KH 13,

Provenance and Environment: Clasts consist of angular to subrounded quartz,

argillaceous lithiés (including'mudstone pellets in places), some altered
volcanic 1ithicé, plagidclase end schist, and a trace of quartzite and chert.
Provenances appear to have been composed mainly of sedimentary (in part possibly
contemporaneous), volcenic and metamorphic rocks. The envirorment of deposition
waes very similar to that noted for unit KH 12, but the occurrence of moderately
well sorted (Q) éubg:eywacke and scattered pebbles, in places in unit KH 13,
suggest that at times the depositional interface was closer to shore, and

perhaps nearer wave-base, than was the case in unit KH 12,

UNITS KH 14-16 (Plate 4)

-The major unit KH 14~-16 is made up of various complexly related marine
lithologies too numerous: to define individually, but broadly the interval
consists predominantly of arenaceous sediments and is therefore texturally
distinect from the overlying major unit KH 12-13., Environments of deposition
were also somewhat variable, but here again, in a broad sense they can be regarded
as neritic. The interval is 1880' thick, extending from 5,720' to 7,600' (see also

descriptions of Cores 22 to 27, Appendix 1),



UNIT KH 14

Characteristicg: Unit KH 14 is 480' thick. About half the section is composed

of thinly interbedded fine and coarse grained muddy (Q) subgreywacke, one third

of interlaminated very fine grained (Q) subgreywacke and siltstone, and the
remainder consists of muddy very fine grained (Q) subgreywacke, These lithologies,
which are more or less carbonaceous and micaceous, occur in a number of thick
distinct sequences, throughout which are some'scattered pebbles and rare cobbles,
Cores 22 and 23 show bedding ranging from thin to laminated, with some lithological
mixing, scéllop structures and micro cross-bedding; fossils include brachiopod
fragments, horizontal and large veftical worm-tubes, Importcnt accessory minerals
include chlorite, ? "glauconite" and pyrite grains, and cements are mainly siderite
and calcite, Sandstone porosities are only "slight" to "poor" despite good
permeability indicated by positive separation on the micro-resistivity logs
oppcsite some of the‘sands; judging from microcaliper readings, the anomalies may

be due to excessive caving along these intsrvals,

Boundary Criteria: The textural change at 5,720' is taken as theﬁﬁpper boundary

of KH 14; grain size increases and the degree of sorting decreases below this

level, There are no significant changes on the wireline logs,

Provenance and Environment: Clasts are composed of subangular quartz, chert and

metamorphic rock, and minor argillaceous sediment, altered volcanic rock and
plagioclase, Sedimentation took place below wave-base in a reducing marine
env1ronment, in which bottom currents operated with varying velocities. The

occurrence of rare cobbles points to ice~rafting and possible nearby glaciation,

K5

Characteristics: TUnit KH 15 is 785' thick, about half of-which consists of
interbedded fine and coarse grained muddy protoquartzite grading to (Q) subgreywacke,

one fifth of fine grained (Q) subgreywacke, and a further one f1fth of carbonaceous
and micaceous argillaceous sediment; the remainder consists of coarse grained
carbonate ¢emented protoquartzite., The latter occurs in at least three distinct
subunits up to 40' thick, and the other lithologies occur in even thicker
sequences, In places, pebbles are concentrated in layers but they are also
scattered throughout all lithclogies. Cores 24 and 25 are massive with some crude
textural layering; the fine gralned parts of Core 25 are laminated and micro
‘érosg—bedded Fossils found in the cores include 'arge thick~shelled brachiopod

fragments, horizontal and vertical wqrm—tubeb and earbonized plant fragments.

Iy
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Accessory minerals include rutile and pyrite grains, with siderite, ealcite and
rare dawsonite cements; some silica occurs as overgrowths in the coarse srained
sediment, Sandstone porosities in this unit are higher than in any other below
unit KH 7, the base of which is at 2,875'; cuttings of the coarse grained

cemented protoquartzite show that porosities are "poor",\possibly ranging up to

10%.

Boundary Criteria: Unit KH 15 is delineated on the basis of the distinct

lithologies present, namely the massive subunits of coarse grained protoquartzite.
Compositionallx, fhe unit is marked by an abundance of mainly unstrained quartz
grains some of which contain inclusions, The upper boundary is difficult to
define precisely but it has been placed at 6,200' where an abrupt decrease in

the mean gamma ray count occurs as the log passes from unit KH 14 into KH 15,

Provenance and Enviromment: Clasts consist of subangular to subrounded grains of

quartz, quartzite, chert and argillaceous lithics, and minor schist and feldspar,
Provenances composed of sedimentary, metamorphic and acid pluto&ic rocks are
indicated, Deposition took place in marine waters with reducing conditions at
least on diagenesis., Fragmentary thick-shelled fossils, sorting ranging from
poor to good, large grain size variations and differing bedding characteristics
suggest an enviromment in which energy conditions varied., Unfortunately no cores
were cut in any of the profoquartzite subunits, but they might represent offshore

bar developments,
UNIT KH 16

Characteristics: Unit KH 16 is 615' thick, half of which consists of interlaminated

argillaceous sediment and fine grained (Q) subgreywacke, one third of fine and

coarse grained (Q) subgreywacke, and the remainder of interbedded, coarse siltstone
and very fine grained (Q) subgreywacke grading to protoquartzite; scattered

pebbles océur ﬁhroughout and a pebbly coarse grained quartzose sandstone is

present at the éase of the unit. The argillaceous sediment is carbonaceous and
pyritic., Cores 26}39 27 are massive, faintly laminated .nd show some lithological
mixing; vertical é@d:horizontal worm-tubes, ? brachiopod fragments, and pyritic,
carbonized plant fragments are noticeable. Significant accessory minerals

include pyrite and rutile grains and a trace of ?'"glauconite" pellets; cements

are mainly calcite and siderite with a trace of dolomite and dawsonite. Sandstone

porosities are "slight".
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Boundary Criteria: The upper boundary of unit KH 16 is placed at the base of the

lowermost coarse grained protoquartzite of unit KH 15; the quantity of quartzose
material in the sediment diminishes below this level. The boundary is otherwise

ill-defined and not very apparent on the wireline logs.

Provenance and Environment: Proven%?ces and the enviromment of deposition were

/;
similar to those noted for unit KH #, with the exception that the possible

offshore bars are absent,

UNITS KH 17-18 (Plates 4 & 5)

The basal sedimentary units KH 17-18 aie lithogenetically distinct
from higher units becéuse of the presenée of at least one coal seam, well
sorted sands, and a fossil assemblage different to those noted higher in the
succession, This major unit is 270' thick and extends from 7,600' down to the
base of the sedimentary succession at 7,870! (See also descriptions of Cores.

28 and 29, Appendix 1).

UNIT XH 17

Characteristics: The unit is 155' thick and consists of slightly sandy, highly

carbonaceous and pyritic mudstone, in places very thinly interlaminated with
muddy very fine gréined sideritic (Q) subgreywacke; rare siliceous pebbles occur
throughout. The mﬁds%one of Core 28 is massive but faintly lamineted and, in
places, fissile. It contains glehdonites, small pelecypods (ihdentified by
J.M. Dickins of B.M.R. as belonging to fhe genera Glyptoleda and Nuculopsis),

worm-jaws or scolecodonts of the Prionognatha type (P. Jones, pers. comm.), and

other unidentifiable fossil fragments,

Boundary Criteria: The upper boundary of unit XH 17 is a textural discontinuity

which is not, however, well marked on the wireline logs,

Provenance and Enviromment: Clasts consist of quartzose material, argillaceous

lithics and some plagioclase. Sedimentation probably took place in a restricted,
very low energy lagoonal environment, If this was the case, the presence of

pebbles in the sediment is anomalous and may indicate glaciation,
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UNIT KH 18

Characteristics: Unit KH 18 is 115' thick and composed of medium grained

carbonate cemented (Q) subgreywacke grading to (Q) arkose, carbonaceous

and pyritic mudstone grading to siltstone, and at least one very thin coal

seam, Core 29 is composed of thick and faintly laminated thin beds of well sorted
sandstone and mudstone; the latter contains carbonized plant fragments, Sandstone

porosities are "poor" and may even range to "moderate" in places,

Boundary Criteria: The upper boundary of unit KH 18 is placed at a level of

textural change, below which on the wireline logs, there is a corresponding
decrease in the mean gamma ray count and a gradual decrease in normal and lateral

resistivities,

Provenance and Environment: Clasts consist of quartz, sedimentary lithics,

plagioclase and minor quartzite and chert, Detritus appears to have been
deposited under reducing conditions and in alternately quiet and agitated water.
As there is no evidence of marine deposition, the enviromment may have been
transitional between lacustrine conditions and the lagoonal conditions of unit

KH 17,

UNITS XH 19-20 (Plate 5)

The major interval KH 19-20 is 370' thick and consists of basaltic
lavas at the base, ranging to andesitic volcanic rocks at the top; it may
represent part of a cycle of ? terrestrial igneous activity. The interval extends

from 7,870 to 8,240' (see also descriptions of Cores 30 and 31, Appendix 1).

UNIT KH 19

The unit is 290' thick and composed of massive, greenish grey to
brovwmn, welded-pg;phyritic andesite agglomemnate, breccia and vesicular to
anygdaloidal lava; the amygdales contain calcito or penninite., The rocks are
calcite, chlorite and iron-ore rich, and contain xenoliths of metamorphosged
sediment and volcenic rock., The upper boundary of the uhit makes sharp contact
with the sediments of unit KH 18 but there is no basal conglomerate in the latter
unit., Porosities over this interval‘are "glight" but range to "poor", and

perhaps even higher, in places; it is probably a vuggy porosity.
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UNIT KH 20 -

Unit KH 20 is 80' thick and consists of massive, greenish black, fine
gréined basaltic lava which, in places, is carbonatized, chloritic and iron-ore

rich, The lava contains unsheared chlorite amygdales and spherules,

UNITS KH 21-22 (Flate 5)

Thé major unit KH 21-22 is 892' thick and extends from 8,240' down
tototaldeﬁth’at‘95132'. The lower half consists of basaltic rocks and the upper
half of rhyoﬂ%ic lava and tuffi here again; if appears to he part of a cycle of
? terrestrial igneous activity (see also descriptions of Cores 32 and 33, Appendix 1).

UNIT KH 21

Unit Kﬁ 21_18 380' thick end composed of massive, pinkish grey,
microporphyritic potash rhyolite and rhyolitic welded tuff; segregations of
perlite occur in léyers in a devitrified groundmass., These lavas contain mumerous
xenoliths of acid to intermediate volcanic rock., The upper boundary of the unit
is marked by an abrupt andllarge increase in the mean gammay§ ray count as the log
is traced from unit KH 20 into KH 21,

UNIT KH 22

The basal unit KH 22 is 512! thick and consists of green brown basaltic

rock,_posSibly‘voléénict _Atfempts to cut cores in these rocks were unsuccessful,

CONCLUSIONS

Deézée of Ag;eément with Company Interpretations

Comparisdn of lithostratigraphic interpretations made in this study
with thosemade by A.0.G. and Exoil (1962 and 1963) are shown diagrammatically in
Figure 2,

The stratigraphic succession revealed by the drilling of Kurrajong Heights
No. 1 Well can be broadly divided into four sequences, nemely, the Triassic sandstone
sequence, the Pepmian coal measures sequence, the Permian marine sequence, and the

Permain and/or Carboniferous basal volcanic sequence, s can be seen in Figure 2,
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only the contact between the marine and volcanic sequences show agreement between
the two interpretations; the upper and lower contacts of the coal measures differ
significantly. The companies' interpretation takes the uppermost coal seam as the
top boundary, and the "...... lowest occurrence of carbonaceocus shale" as the bottom
boundary of the sequence; apart from being an inconsistent basis for its delineation,
it is believed that the definition of the bottom boundary is invalid because of the
occurrence of carbonaceous '"shale", in places, in the top part of the underlying
marine sequence. The interpretation presented here is based on the first and last
occurrence of typical interseam lithologies (see boundary criteria for units KH 8
and KH 12), The upper contact is placed 40' higher, and the lower contact 65!

lower, than the company boundaries,

There are similarities, but also some important differences, between
the subdivisions of the broad sequences as presented here and those of the
companies, Considering the Triassic sequence first, unit KH 2 is obviously that
which the companies have equated to the Burralow Formation; there are only
insignific¢ant differences in the levels at which boundaries ha{e been drawn.
However, there are important consequences in the companies' naming the Hawkesbury
Sandstone above the Burralow Formation; these will be explained in the following
section entitled "Discussion of New Data', At the base of the Triassic sequence
the companies have defined a unit described as ".....shales, sandstones, conglomeratic
in part; basal 39' contains well developed carbonaceous shales'", and have equated
it to the Caley Formation., Unit KH 7 of the present interpretation must be
considered as representing the same unit, however, both the bottom and top
boundaries differ appreciably., The difference in the basal contact has already
been explained in reference to the definition of the upper boundary of the coal
measures sequence., The upper boundary of unit KH 7 is placed some 90' higher than
that of the Caley Pormation Equivalent., From the Companies' description of the
unit overlying the Caley Formation, in part described as ".....sandstones, conglomer-
atic over lower half, and with thin beds of shale", the boundary must have been
based on textural changes only., The upper boundary of unit KH 7 is distinguished
by changes in the composition of clasts and cements, as well as texture (see

boundary criteria for unit KH 7).

The companies have subdivided the coal measures sequence, "....on the
basis of relative plentitude of coal seams into possible equivalents of Lithgow
and Tomago Coal Meausres". From the interpreted lithology column accompanying this
report (see Well Logs, Plates 2 and 3), there appear to be the same number of
seams/unit thickness of section at the top, as at the bottom of the coal measures
sequence; however, besides differences in gross interseam lithologies, a
distinction can be made by the presence of a separating argillaceous unit (XH 10)

devoid of coal seams (see "Discussion of New Data"),
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The companies have not subdivided the marine sequence, although it is
mentioned in Exoil (1963) that ".... a dense, white, conglomeratic sandstone
from 6,217 feet to 6,285 feet may correlate with the 'Kedumba Conglomerate!".
This sandstone is here included in a broad unit KH 15 which is delineated to
encompass at least three other identical lithologies of similar thicknesses near

the same level (see description of Unit KH 15, and "Discussion of New Data"),
The companies have not subdivided the basal volcanic sequence of the
succession, In this report it is subdivided into two major units, KH 19-20 and

KH 21-22 (see "Discussion of New Data"), -

Discussion of New Data

The Triassic sequence is divided into 7 units numbered KH 1 to KH 7.
Unit KH 2 is equivalent to the company unit which has been equated to the
Burralow Formation. Furthermore, the compénies have equated the overlying
unit to the Hawkesbury Sandstone, the base of which is ".....taken at an
increase in shale content "(A.0.G., 1962). However, as can be seen from the
descriptions of units KH 1, KH 3 and KH 4, there are only subtle textural
differences between thém and very little compositional distinction. The
point is that should the Burralow Formation fail to be a basin-wide unit, or
fail to be everywhere laterally continuous difficulties will immediately arise
in defining a "Hawkesbury Sandstone unit". Relevant to this problem is the
absence of conspicuous coloured chert fragments above unit KH 6 and the absence
of conspicuous graphite, iron oxide and rutile grains below unit KH 3. In
summary, sandstones of units KH 1 to KH 4 are-.orthoquartzites and protoquartzites,
those of KH 6 are protoquartzites only, and unit KH 7 consists of protoquartzites
and (Q) subgreywackes; these compositional changes are due mainly to a down-
section prcgressive increase in the quantity of argillaceous lithics., Variation
in the degrce of marine influence, usually slight, is suggested in the
deposition of units KH 2, KH 4, KH 5 and KH 7. ILithogenetically, the Triassic
sequence can be divided into three major units, KH 1, KH 2 and KH 3-7 (see Fig. 1).

As mentioned previously, the Feimian cozl measures sequence is divisible
into two coal-bearing units which are separated by a possibly marine, argillaceous
unit (KH 10) devoid of coal seams., The upper coal-bearing sediments are them-
selves divided on the basis of interseam sandstone composition into (Q) subgrey-
wackes (unit KH 8), and (L) and (F) subgreywackes which are in part tuffaceous
(unit KH 9), Continued increase down-section in the quantity of argillaceous

lithics, compled in the case of unit KH 9 with a sudden appearance of volcanic
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lithics, give rise to the compositional changes. The lower coal-bearing unit
KH 11 contains "mixed" subgreywackes; the quantity of volcanic lithics in this

unit is much reduced,

The Permién marine sequence is divided into three lithogenetic
"groups', namely, an upper predominantly argillaceous section (units KH 12-13),
a middle pre-dominantly arenaceous section (units KH 14-16), and a lower
predominantly argillaceous section containing at least one coal seam, some . well
sorted sands, and a distinct fossil assemblage (units KH 17-18). It is possible
that the basal unit KH 18 is partly non-marine. Throughout the whole sequence,
sandstones are mainly (Q) subgreywackes, in most cases the lithic component
being supplied by schist fragments., However, about the middle of the sequence
the sediments become quartz-rich and unit KH 15 is defined to encompass at least
three massive subunits of slightly pebbly, coarse grained protoquartzite from

which schist fragments are absent.

The Permian and/or Carboniferous volcanic sequence is divided
into two major "groups', each possibly representing part of a cycle of extrusive
igneous activity. The upper units KH 19-20 range from basalts to andesitic
volcanic rocks at the top. The lower units KH 21-22 range from basaltic ?
volcanic: rocks to rhyolites at the top, These divisions may be useful for

correlation purposes,

Economic Prospects

Core analyses (see Appendix 1) indicate that porosities in the
Triassic sequence range from "good" to ''slight'". Visual estimations of porosities
in cuttings over this interval tended to be somewhat less than those determined
by core analysis, perhaps because the cuttings selected were those held together
by the common clay matrix and iron oxide, siderite and silica cements. The

significance of the high porosities can be judged by the generally low permeabilities.

Porosities in the Permian sequences are mostly "pbor" to "slight"
because of the "dirty" nature of the coal measure sands and the common siderite,
calcite, dolomite and silica cements throughout the sequences. Permeability
determjnations made over the interval give negligible values. There are,
however, some important exceptions to these generalizations.' First, a subgrey-
wacke in unit KH 11 is described in Exoil (1963) as the "..... sandstone from
3,987 feet to 4,000 feet (showing) good porosity and probably good permeability;

very little cementing material was present'". Secondly, the previously mentioned
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coarse grained protoquartzites in KH 15 (q.v.) between 6,200' and 6,985' are
visually estimated to have porosities up to about 10%, despite some carbonate
cements and silica overgrowths; unfortunately the wireline logs are not definitive
in this region and no cores were cut, therefore, permeability'estimates are lacking.
Thirdly, well sorted (Q) subgreywackes and (Q) arkoses in unit KH 18, between

74755' and 7,870', have porosities ranging to "moderate", although a permeability
determination on Core 29 gave negligible results, Lastly, there is a Kéggy
porosity, up to 15%, in some of the andesites of unit KH 19 but, here again,

permeability is negligible.

It is suggested that effort might be profitably directed to closely
examining the protoquartzites of unit KH 15 and their possible stratigraphic
equivalents in the southeast (sands near the Nowra Sardstone level) and northeast

(Muree Sandstone) parts of the Sydney Basine.
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OPERATING Co:
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3400 o= [ , - 25 @
s (4) COAL:%muddy, clayey,sid. i 3 T 3 =2 S ©
7 = (5)_SILIC FRAGS: inc silic seric clayst & silic fine (vitric) ”, EZ %) a
] - tuffite, fshards, A . " =
] ] : bl ¥
= — T (2) CARB,V FINE (L & F) SUBGREYW & SILTST; pale-d grey; 3 [
] — |1 cimud@d};;zjagay;lit?iczs (<45%) inc sed & alt volc/qtz (<8%), 5 ¢ = N N
> ert plag (<20%. W |
3500— %___0_ 12 2 S1o, CARD CHERTY CLAYST—HUDST-SILTST: Black 1 I Carbonaceous mudst to clayst. thinly interbdd tn d o
- Xz ), b '+ black— £ g @
1 j;_,_ brown;clay seric-chlor; silt mainly qtz,chert/some p/:g)-poss I3 . places with minor v fine (L & F) subgreyw & siltsl. £ ) 2 w
larh ]Aant — fine tuffite in part;thin interbdd/lith {2) above, . id Sed sideritic. with some chlorite, calcite & dolomite: > g o a
. fmgs . L - '} | stlicified & poss tuffaceous 1n places. Clasts inc § Ol o |oe| &
3 owv =2 r s argill sed. alt volc & plag. some gtz & chert, & trace | & - - w a
3600 + i‘ ‘l’ green ( ? glauc) pellels. = I T 5
. Al= = .
] i 3 (4] CLAYEY COAL: cherty or tuffaceous? LEM zEr 5 Core 14 clayst is massive, faint lam & contains = ; X X o 3
-1 3 N . £y carbonized plant frags. C oz ©
4 a3 (5] V SILIC FRAGS: of lith (2] & (3) aboveswhite, * tuffaceous; 5 @ 5 <
1 s e gz z
. : ER-] o
3 Y ; ] =3 = :
- L L
X AUS-2-104A
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PLATE 3

CUTTINGS
3 ©® ~ / GRAIN SIZE o .o DESCRIPTION é"o B MR l COMPANY
o b°\.-? qf’ NS & & m:.";:::‘"" (9{‘/ é’ OF CUTTINGS Q;\ $ UNITS |INTERPRETN
A Y N N4 A o ) —e—- prim o N (SPECIFIC COMP‘NOMEN AFTER PETTIJOHN'57 DESCRIPTION Z || F
<t/ & —e—————_second ' o I=l=sl=z
. o \ A BTEXT,NOMEN AFTER FOLK,54-See text ) 2 2 1ZlZ|8
S S R OF INTERPRETED | £ |5/3(2|a|
D A z a<|o|o
- 3 Q\ MAIN ABBREVIATIONS =~ n N LITHOLOGY 5 g g 2|z«
ko" +  withor without ; more or less etc ) & 2 2 2 g o
N /_ v:blfh FORMATION o == w
= TEST DATA
7 (2) see lith (2) above. 5 ! | .
. osc 1) CARBONATED, +SILIC,+ MUDDY (Q&L) SUBGREY W~ [S) !
] SUBARK OSE: pale-d grey,gms med-v fine , mod % o~
B sort-sorted & subang = subround/low-med spheric ; /
Jithics inc fine sed, alt volc & trace schist ; felds % .
3 J— (<15%) inc olig & K felds; cement (<15%) in¢ sid; some P/} >
3800 carb matl & trace musc, chlor and tourm. K4 @ —|a
1 ! C 7R g S|
] (3) CARBONATED, CARB MUDST, + SANDY SILTST,+ SILIC g =z >
] SERIC CLAYST: pale-d grey, firm & faint lam; silt mat/ K4 ~ w
. owv of (@) subgreyw compn;cement (<20%) mainly sid; carb ) 5 W
a t matl layered or dissem; some musc. é = @
] % g
3900 é > =}
. N
B H—— ZRE z n
Jfarb plon — S 3 o
qmass } = w| <
3 @C“t'" 9 (1) SID, CLAYEY (Q&F) SUBGREYW— (Q&L) ARKOSE: % 3 W
1 Isporesf owv + silic, + slight peb (qtzosel; grey-brown; grns fine / , - ;4
1 tending med-coarse & peb down; var sorted & / Rec. S 2 )
a E subround/med sphericy lithics inc clayst, siltst, alt Z D' mad E =
4000-] ES volc & schist; felds (<20%) inc plag; cement <20%) ©]Mmisrun El %]
00— . . o1 inc sid, some calc, silica & dawsonite; some carb matl N @ «
] _—— s and musc; trace zirc, hem & ? cassit. £
|-e-| N = w
] . = > 3
— =3 s :E Interbdd carbonaceous argill sed & muddy v fine 3 =
] % == & subgreyw containing 10 well spaced coal seams, with = .
J == 4 <
] . == (2) PETROMICT PEBBLE-COBBLE CONGLOM: % sandy & some < numerous slight pebbly & clayey, fine to med (var) £
4100: owv b3 . = conglom sandst; pale grey; clasts of sed, metam, volc [ ] * subgreyw & (Q & L) arkose beds becoming v thick > <
] et~ & qzose matl. 3 down section, & poly & oligomict conglom near middie| & Jl o
= 3_ 31 Clasts are gtzose material, argill sed, plagioclase, 2 <
3 3: I some alt volcs (mainly near top), trace schist & green g ° (&}
3 : (4) COAL: + muddy. (2 glauc) pellets. All sed sideritic; some other carbon g_'c = = o
. I- 1 ates, silica & poss zeolile cements. 2
42001 S0 L == [@® ez, 19 poss z i s x| x
00— z-:) IR ) mud  Core 15 mudst is faint lam & contains @ Y| ¥
— - ol [ ‘ carbonized plant frags. el £ 2
. == ' o >
E owv E (1) SID, V FINE & MED-FINE LITHIC SANDST; | | Core 16 pebbly (Q) subgreoyw & conglomerate is b ]
m ‘é Ee= latter + slight peb (qtz & chert); in part (F) lithic | massive, with x bdg to 159, =2 o 1
. == greyw; pale grey-grey brown; v fine sandst interbdd/ ' g =
] B ] = argill sed ( see ith (3) above). | oE ol w
- : = I %] <
4300 owy ‘51\_ = ; 23 Ila
] ] Jrr?., - (2) see lith (2) above. ] 2E ol a
] S -1 o
- WIR L“? — B § o
- Fa s 2 M
] - g 14) COAL, g z
4400 : . i e
B ) ==
= = | 22
. = — ' 3 &
] 0sc3 i v E
~ e 11
1 = — N | o=
- = :' T — ! oz
4500 N = z
] —— & = = ! | .
3 = = — , o d
] . § = - (1) CALC, CARB, CLAYEY (Q) SUBGREYW: £ silty/rare qtz 1
B . E pebs; med grey, grns fine-v fine, mod sort/med spheric; | .
B : = lithics inc alt volc & clayst; felds mainly andesine; )
B 0sc3 e | some musc & trace chlor & tourm. . ) i X
4600 . = | var Interlam, micac & carbonaceous siltst & muddy v fine
3 —Sk. | | micas (Q) subgreyw; rare v fine gtz pebbles thro’out. Clasts | @
7 (_,3 — | (2) CLAYST: white. [ are qtz, clayst, plag, with some alt volc, qtzite & = <
] == ! ; ; >
'Norm-fubcs ‘\—L‘_ = -| 13) CALC-SID SILTST: /some mudst; & carb, sandy/rare qtz ' ) chert. Predom cen'_lenl is calcn_e, wl}lh some dolomilte, >
B - e 3 i pebs in lower part; interlam/lith(1) above. | . anhydrite & siderite. Abund micas inc musc, biotite, =
Tj,fgg;i ! ' I | chlorite & sericite. EX
q¢7 ) 3 —
4700 ooy oec . g "_L" A 4700 Cgre 17 interlam (Q) subgreyw & siltst shows ll‘lh E 2l
] . i M ? \j, mixing, micro x bdg & scallop structures. Contains sei=
Cort i i il | i N
N : ‘} @, b ’i ] i worm—tubes, forams & 2 brach frags. ET T
:Asabwc 1 H A | : L Lo H B . Wz = Core 18 siltst is massive, faint lam & fissile. T g |x
+2brach et ik i i Contains Core 17 fossils, as well as ? brach spines 5 S
o spines| Change of Scoff i B \[! i & plant frags. =
4800 ——-—1 ——— — _ _ s el it HIHTL (11 2 N
1 .80 120 160 200 |—e— T . » B (I x W
E I =¢T === e n
B == S
] — - (1) SID,+ MICAC, MUDDY VAR SUBGREYW - (Q) = wl
] s e —— = LITHIC GREYW: pale grey, gms v fine & med-rare coarse; . _
s “ E == s cements inc % silica, + calc & ¥ pyrite; some carb =
. [ e — matl; micas inc seric & biot. _|a
i - ——— .
4900 = — 5| w
1 - - | T (2) SILIC, SERIC CLAYST: % carb, white-grey. o L
. —— . 12
1 . == T - u
] e (3) CARB, MICAC, £ CALC SILTST: * sandy, (Q)
m == T 3 3 ;& sandy,
- —a— | subgreyw compn; / some mudst & clayst; med grey &
1 ey faint lam/num carb mudst pellets in places; micas ! a
5000 (K15%) ihc musc, biot, seric & chlor; cements (<15%)
n inc  sid, + anhyd, ¥ silica &  pyrite; trace tourm,
. topaz, zirc, chrom & apatite. a
1 o S| w
] \ K . Y=o o| =z
- \ -] R x| —
5100 E 2 ol
] — — ; <
1 . P i 5 (2] =
1 YT “ ' 2 -
] N . . g |
5200~ . : E o
b | S . E -l w
E v i‘ s Thickly interbdd, carbonaceous siltst & minor inter— o3 T -
N RR o lam v fine muddy subgreyw (70% of unit), mudst & = X | g
. \ i FH s sandy siltst (20%), & slight pebbly (lower half) med to| 3 w| o
4 o E m
E :——54 & s coarse (Q) subgreyw (10%) . Clasts are qtz & argill N -— alw
5300 N = .3.‘:— sed (inc mudst pellets in places), some alt volc,plag % T «
;. oq\ i | & schist & trace qtzite & chert. Sed mainly sideritic, 53 v ol @
Worm-fibest ! | T . with some calcite, silica, dolomite & trace anhydrite g @ a
:;?{u,u,,,a o B | £=~rz b < B - & pyrite cements. Sed micaceous, in places (musc, o g
= ML ! (1) CARBONATED, V FINE & MED-COARSE (G) SUBGAEYH: ‘ I ‘rm - biotite, sericite & chlorite). e \_—_)
3 B + scattered qtz, chert & lithic pebs, ¥ clayey; pale i X ) .
N —— e grey; v l;ne gafws: /;lallam/alg/'ll sed of /fmym below; | ‘ m Cores 19 to 21 mainly sandy siltst & some v fine (Q) E i
5400 N - Lithies (<30%) inc ;’;",‘;@é)s},,f/ﬂ:,-‘:,&;i’:fc.‘“ vole LR subgreyw are massive, faintly lam & undulose, micro [ & =
3 N L‘\_ 4 Silica's + pyrité; some carb matl & musc. ; x bdd, with some lith mixing & scallop structures. g ‘g,
= M3 ) It Fossils inc worm—tubes, ? forams & brach, 2 =<
J N d (3) SID, + SANDY COARSE SILTST: * pebbly (qtzose & | crinoid & unident frags. ol
- — lithic) (Q) subgreyw compn; [some muds;; pale-med | %
s HIW grey, faint lam; gms var sort & subang/low-med At = e
4 — spheric; lithics inc clayst, alt volc & schist; felds =)
4 T i mainly olig; cements inc % calc, t silica & +pyrite; aa
5500 H7W 1 some carb matl, musc and aren foram & other calc £5
. - fossil frags; trace zirc and tourm. i Sgo
TBrach 03¢, —] | Qo
forach s WIR o N 2
Jeworm- | ST M IHF 1 o A=~z 5 S
- tubes | —— . =S
_ M4 = Z=
] D 5 =%
5600 t % g
. M3 25
] |
n N S6 g |
1. ¢ \
L 4. ) < T

. * . XAUS-2-104 B



. | : ' > PLATE 4

CUTTINGS ™ A CRIPTION ‘ & . BMR | COMPANY
GRAIN SIZE /A ¥ DES A PRETN
(Wentworth) /NS (@ & ESISTIVIT S fo /A S UNITS |INTER
Ronar amate N7 SV O OF CUTTINGS ohms-m/m ¥ J& S/ DESCRIPTION |z [:[c
—e— prim Ak OQ N (SPECIFIC COMP NOMEN AFTER PETTIJOHN/S7 /Lo ¢/ ¥ & o |zlz|2
—e———__second A 8 TEXT,NOMEN AFTER FOLK /64-Seo text ) ARy > OF INTERPRETED | = |3{35(2 |2
¢ S, E 350208y
- : > o LITHOLOGY Z olx|3|8(2
© MAIN ABBREVIATIONS:- B n ARSTAIND O |5l ©
Y S o |23l |o
+ withor without ; more or less etc & Q_V‘ Ay < w [Elg]| O
< 7 with . ’ <> QY/FORMATION FREEIR™
7 © /G
N ~ to b TEST DATA
- — T
E i) e
] 3 s
. (1) LITHIC SANDST: med-coarse,2scattered qtz & chert pebs]
- pale grey. e
b &
B 2) CARBONATED, CARB,MUDDY (@) SUBGREYW:scattered 3
5800 Ppebs & cobs (qtzose lithic & calc fossil frags); faint lam /' 7 5
] carb streaks & carb siltst slivers;med grey-brown;grns v i 3
] 4 shc’l'ﬁ‘s.{me’{7;’1-:/7:‘;’;'::11‘,?!;/11%3:1?”(?%’:’:’%?/“ Thick sequences of — coarse & fine (thinly interbdd) k3 5
argi ri ) o
3 o/ig.shqgsmmme,u inc calc &/or sid/trace dawsonite; - muddy (Q) subgrey'w (50% ;f unit), dl glerl?m v fine ¢z
m some ngc:,(’l:l;:c,bmt,chlw) & pyrite; trace zirc,tourm, rutile, <Q')) subgreyg & SSI Idsl (30 4). & muddy e; |n§b(|Q) B 5 E‘
] " - subgreyw (20%). Sed contains scattered pebbles & rare| © 5
1 14) COAL/highly carb mudst & clayst. | | cobbles of qiz, chert, metam, minor sed, volc & S
5900 B fossil frags (sand grade matl 1s similar, with plag & o g <
] trace green (2 glauc) pellets). All sed more or less = E _—
] carbonaceous & micaceous (musc, biotite, chlorite); § Sl
] (3) SILTST: black. main cements are calcite & siderite, with some Tz |X
E silica & trace dawsonite & pyrite. ]
] X . E
6000 6000 Core 22 fine (Q) subgreyw (slight pebbly) is v thinly j ~
3 3 bdd & micro x bdd: contains brach frags & worm— £2
] 56 i ] tubes (as does Core 23). B
N %l 1. Core 23 siltst (pebbly & sandy) is faintly lam, with z 2
B 7 ] scallop structures, ° 3z
h S6 r 1 &
b B $F
6100— \'mw\ - W:;j T ‘ SIOO: § 3
jbmc"\ el e 2 ' | go
4 +
m 5"‘55; bad << q ) q ] E
Jpomlibe] i 3 | J | : S
6200 56, E 2 6200 -
00 M5 s 200 .
3 W7R | ]
1 M4 | 5" (1) CARBONATED,* SILIC PROTOQTZITE: med—v coarse & 1
-1 < d slight peb (qtz + lithic), pale grey; grns mod-unsort, subround ]
7 i ‘med spheric;lithics inc argill-cherty sed & trace schist; ]
7 o felds (24%) inc plag & K felds;cement (< 15%) inc calc, sid & 4
. VHw [ — silica ( as qtz overgrowth); some musc & trace pyrite. 7
6300—] Ny _ 6300 —
— N B
] wi | i s i b .
] " R
] ] z
1 | T ! ] q
jBrach ele > ) o] j = ] Thick sequences of — coarse protogtzite (15% of unit), -éc
6400 N fmgs YHF interbdd coarse & fine muddy protoqtzite & (Q) b N
B HIW, 7 subgreyw (50%), fine (Q) subgreyw (20%), & argill <4 IN
b H7L . , ! sed (15%); last two bccass interlam; scattered £ n
LR/ [ YST: grey- .
] Rl il = 13) CLAYST: grey-yallow s ! pebbles thro’out with some pebbly layers. Clasts are | £ w
3 "‘3‘ | — E_—_- ! qtzose maltl, argill sed, metam & minor feldspar. Fine g_ 2
] H7_ L 7 = - b sed is carbonaceous & micaceous in places. Main ]
6500 WL - } = % | “a cements are siderite & calcite. with some silica g @
] ; ; t — T | 2 (in coarse sed & mainly as overgrowths) & trace 2 w
4 - b == ' H dawsonite. = .
3 LA I = 5 = Slo| <
. B < i == 3 | % Core 24 (Q) subgreyw (pebbly & muddy) & minor o g ht
3 a1 . s | T N mudst is massive to lam (in places) & contains 5= )
66007 1 I b k] large brach & other fossil frags. Sz o [
B - &
. EX] f ' > H ) "o Core 25 interlam (Q) subgreyw & mudsl is text Bal= © w
P M5 _1 i :" layered 1o lam & poss micro x bdd; contains worm— s |XEl — _—
B = ! tubes & carb plant frags. =g (x| 1
b MS = £ - g <
] L+ 5 Z - w
6700—] 7. . 5 gﬁ al = =
T £ i } Sy x| >
E‘woz;ﬁébﬁ H7 A : | ; 3 | ol ™
Tplant frugs] ™ ! £ x| @
] : P °l=
- 2) CALG ¥ MUDDY (Q) SUBGREYW—-PROTOQTZITE: grey, gms C 52
6800 Iv’finn-mod,mod o bround med sphericlithics. ) P s @
- argill & cherty sed;felds (< 5%) K felds & plag;some carb mat ¢ ¢ 9
n & musc;trace pyritg zirc, rutile & tourm, H 4 55
3 ' N S3
] (3) CARB 2CALC MUDST, SILTST, & CLAYST:d grey, part lam, (‘. I g (,; w
] toL t3 s u
4 o - 2
6900 | 1 j ' == @
. ; [ ! w
3 e i @
— = - a
3 b i | w|
3 =+ (&)
7000 N . R =T a
Tbrlibed H7w === ! a
achf =
[ i i i - =)
4 ~ &
] — : & M
: . = ; b &
7100 HTY = i ! A4 Too— =i e £
. i -+ i < o3
] += $ ]
. g
] N = e - - 1 Massive sequences of — interbdd fine (Q) subgreyw — ;
E HIw = + B I M p protogtzite & coarse siltst (20% of unit), interlam =
] = z ." 4 1 argill sed & fine (Q) subgreyw (50%) & fine & coarse | © <
7200—] ESEES Soquiind M 2oy 7200 — (Q) subgreyw (30%). with a pebbly, coarse qtzose & 3
7 M4 =+ F- ) . sandst al base; scattered pebbles occur thro’out g
3 <5 i~ ey [ ] Argill sed is carbonaceous & pyritic. Clasts are £=
n \k B %‘ ] I qtzose matl & argill sed, some metam & trace feldspar Ed
—~ 4 ! . B & green (2 glauc) pellets.-Cements are mainly =L
3 (3) CARBONATED, PYRITIC, CARB MUDST & SILTST: 1 i ]
. L = m;d.d g’g’,’am.hmﬁn’fﬁ"& :{I Pl 'nsgyfza;;ys i n calcite & sidente, trace of dolomite & dawsonite. ; q§) ©
7300 M&4N ifﬂthueifﬁ,’,’,’f calc, sid & dol;silt & sand mat! of T 7300 Cores 26 & 27 mainly v fine (Q) subgreyw which is Z _u;; —_
] '—\a: | i 5 - s massive bug faintly lam; co‘;\talms w;mm—lubes. brach "é 2T
:W aas] NN 13 I ey frags & pyritic —carbonized plant frags. s @ X
1 | ! (2) CALG, SID,SILTY (Q) SUBGREYW: * pebbly (qtzose), med e . o £33
vorm-lube ; grey; grns med-fine,mod sort, subang,/med spheric; some carb T m . A= 5?2
] l\:- matl & musc;trace pyrite, biot,zirc & tourm. - Moz 38
7400 I e 7400 - £
— M4 EL ' + u%- 2
] 3 | s L S
3 q ! b Js
] \ I : < >3
1 . L v
ENENES RN | .
n B . - - . @ E
1) PEBELY, ! - =
7500 T (1) PEBBLY,COARSE QTZOSE SANDST, ! 7500 3o
] [ 1 ; 23
— RS
— ! - = v
] > = p ] LI ot 2%
B . . 1 o 53
3 - | : ] 23
] .
7600 C | 7600
B N - f B
3 M C——Ll i 3 ] Mainly slight sandy, carbonaceous & pyritic mudst, 3
fecubod: e 9 . i W . 1= in places v thinly interlam with muddy v fine (Q) 2o,
4 ‘3!’ ~ - 1 subgreyw; rare qtzose pebbles. Clasts are gtzose, =23 =
m-ju! ] " argill sed & some plag. 25| T
calc ] Ms E - =8 |
rags : 3 : b : 12 TR e 11 11 = b i £
TR T - : X AUS-2-104 C



PLATE 5

CUTTINGS _\‘9 MICRO
GRAIN SIZE A ¥ o DESCRIPTION S hesisTinoe BMR | COMPANY
(Wentworth) £NES/ (@ &5 FC Ty UNITS [INTERPRETN
/\Qs Rangs amade /40 NV (0] UTTINGS ohms-m7/m
prim @ N )
0 O (SPECIFIC COMP NOMEN AFTER PETTIJOHN,57
43 second /(N sy 0\,046 & TEXT,NOMEN AFTER FOLK'54-See fext ) 20 DESCRIPTION S g 5 =
2 [ - Q i g o
N Ny T OF INTERPRETED | £ |5/3|8|s |,
N e S & - MAIN ABBREVIATIONS - n UL LITHOLOGY T (glaxlZ|O]©
J’ S v 0 + withor without ; more or less etc ——— o o| © Z x <
w 7 wi Normal nw|(zl2|] |0
A\ 50% / with _ 20, sl «a
Z e 2" - ] /14_* ltg =2 = l.ol.
7 %2 (1) see lith (1) above. | Core 28 sideritic mudst 1s massive. faint lam & % o)
7 %? 2) CALC, SID (@) suﬁsnsvw—m; ARKOSE: pale grey; / fissile in places: contains pelecypods. worm—jaws & 5 |2
] grns fine=coarse down, mod sort, subang-subround, 3 4 H
h éé med spheric; gtzose matl inc et %5:gize & chert; other fossil irags. - ® |o g n) g[
n ithics mainly fine sed; s inc olig; some - i e >
arb blant Z byrite, Garb matl & musc; trace zirc & biot. © Med (Q) subgreyw — (Q) arkose & carbonaceous, pyritid P =
7800 — §rags - mudst—siltst: thinly interbdd in places: al least 1 3 = H2
n 3 /? 3 iAﬂsoNﬁYEQ, PVﬂ/;l;:;_ﬁAﬂB MUDST & SILTST: thin coal seam. Cements also inc some calcite & Z . @ — S,I il =
] ¢z grey, thin interbdd / Tith (2). siderite. Clasts as in unit KH17. EBa|x| X o w
] VA i . g a (@ |l
%ﬁ (4) COAL: carb plant frags common. Core 29 is thin bdd to massive; some carbonized € X % o
Vi R plant frags. s E o P |
7900 } - ! <+
|
. '
7 H9 : ! Rec. 4—920 2
80003 c " 15_| (1) WHITE CRYST ? METAM ROCK. gas cut) > o
] . | ) . O N
& ! s |1
= ; | it (3)ALTD PORPH ANDESITIC ROCK (VOLC?): green, : Massive, greenish grey—brown. welded porph = 1
H9 - I | S5 ‘l;zm"—ag';iy4$;l9zh§:ug,p7:SIgl:§,ﬁca‘ic', - X andesilic volc agglom, breccia, & vesic—amyg lava; X o
7 | | ! ‘f::' N mass ’E’dsfgc“"'s;ﬂ'ﬁ & irorvore rich; race chior 1 calaite, chlorite & iron—ore rich; some melam sed & g |X ;
3 ; ! i D sed ? xenoliths. - . ) : s
. . I r i 3 Sed 7 e liths, wusive &/or clastic. | volc xenoliths; poss some basallic rock near base. = <
8100 s . ! L } i c
B YRM H R i =
4 —— X i 2
4 HIW i | : l =
] ! | : £
~ HIW 1 H o i A VR < Qu
3 : %z '
7 . HF - ' 0| | 72 (4) BASALTIC ROCK (? VOLC): greenish black/amygdales | ¢ . -
] : ; ' NZ & spherules of chior; some phen of basic plag; grd [ \
Hw P 1 ﬁ/ mass felds chlor, calc & iron-ore rich. -\ ) o
8200 _ | i T 77| Intrusive &/or extrusive &/or clastic. —1 - Massive, greenish biack. fine basaltic lava; Y
. 1o | . ' (,'% (5) IGNEOUS OR METAM ROCK: white=green. ! a carbonatized, iron—ore rich & chlontic: contains ss|x 99]
4 . i 4 ! : \ unsheared chloritic amyg & spherules. 3= |x
. ECH | L o - : Aty =)
pegm—— VY il . e . NATUNNN S
] H 10 i | \ W/ R o
B ! i ! . { ! AR
8300 i - ; N R -t AR
o | ‘ ! ! o ' §iasiin o
: i ! i | ) AN W
3 I = : } i
I ! | : A 500,
] I oo _ NN : Fiiaasi b
o (1) MICROPORPH POTASH RHYOLITIC ROCK (2 VOLC): | | Tasilny : .
8400— i | pinkish grey/green_streaks, layered (2 flow); I R 8400—JAKWTHAN = -
] [ ' phen of qtz & K felds; grd mass devit/ some perlite H d77 700 47 Massive pinkish grey, microporph potash rhyohite & E]
o : i & calc. . : : Pzl thyolitic welded tuif; segregations of perlite & 3 N =z
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KURRAJONG HEIGHTS

(A.0.G./EXOIL) NO.1

CORE DESCRIPTIONS

APPENDIX 1/ PAGE 1

(i sandy),

musc, pyr, tourm & zirc,

CORED RECOV, NO. OF CORE ANALYSIS - LITHOLOGICAL DESCRIPTION SED, THIN SECTION DESCRIPTION FOSSILS NOTES
INTERVAL RATIO  CORE POR~ PERW (m.d" SEG (macroscopic) STRUCTURES (of Tithology indicated in macro.column)
(f4.yKBD) SEGS. 7 v No,
483 - § frag. 25 ND Fine qtzose sandst; mod sort; fawn-white Med, clayey protogtzite; grns sort, sub- Hature & other sed sources (& poss
462 9 only and colour (ferrug) banded. round/med soheric; atz t str/5% chert & metan?); iron ores detrit or authig =
qtzite; mudst & clayst lithics (10%); oxid cond; good sort = const. energy
some musc & trace iron ore, graph & rutile. cond of depos & clay infiltn?.
492 - 1 2 24 198 2 Fine-med qtzose sandst |/ peb (qtzite) Beds 1" - Med, clayey protogtzite; grns mod sort, sub- Mature sed source (& poss other sed &
505 13 sandst layers; mod-unsort; friable >2" some 2n} - subround/Tow-med spheric; qtz + str/ tetan?); iron ore detrit or authig -
crean-pale grey, colour (ferrug) banded. x bdg (107), ko chert & qtzite; clayst lithics (8%); oxid cond; x bdg var sort & grn size =
some muse 'trace iron ore & graph. water currents/var velocity (energy).
647 - 17, 69 20 n Fine-med qtzose sandst/few peb (qtzite, Beds > 2" Fine-med, clayey protoqtzite, some lim As for Core No.2.
667 20 23 35 qtz & minor lithics) sandst & rare grey - 3"/some orthoqtzite; mod-unsort, subround/med
26 19 clayst layers; mod-unsort; friable, fawn- text layering;  spheric; qtz + str (some welding)/aZ
26 28 grey, colour (ferrug) banded. x bdg ar up qtzite & chert; chlor & seric clayst
2? 3 to 400, lithics (97); cements inc + silic & +
lim; some musc & hem grns; trace carb matl,
graph, rutile & zinc.
699 - 2 7 19 0 Fine qtzose sandst; mod-sort; grey & Beds > 2", Fine-med, clayey protogtzite; seric clay Hetam, mature & other sed sources;
709 10 fawn-brown/polymict, peb(chert, schist massive. matrix part silic; grns mod-unsort, sub- biot= ? rapid erosion in 7 metam
& red clayst) conglom bed. ang -subround/med-low spheric; qtz + str/ source: red clayst pebs from ? contemp
5> qtzite & chert; micac clayst lithics sed redepos under oxid cond: var sort
(10%); some musc & trace graph, biot, zire, & grn size = var energy cond of depos
rutile & carb matl. & ? abund supnly detrit.
M3 . 12.5 &7 19 0 0 1  Qtzose sandst/ 1/6 oligo & polymict peb- Beds > 2" - Fine, sid, clayey protogtzite: mod sort, sub- Ferrug wood Mature & other sed sources {& prob
733 20 15 9 7 9 cob conglom & peb sandst (pebs of qtz, 1/16"; x bdg aug-subround/Tow-nigh spheric; qtz + str frags part acid plut & ? metam); iron ore detrit
1% ND 1 12 blackd white chert & brown sid mudst- btw 10° & 25°, (part dissolved /4% qtzite & chert; 137 clayst replac by or authig = oxid cond/ subsequent
2 0 0 18  ciayst); sandst mainly fine grn & sort; lithics; sid cement to 10%; some iron ore siderite. diagen in reduc cond (sid & pyr); x
unsort in peb parts; pale grey-brown, grns/sid rims, sid wood frags, musc & graph bdg, var sort & grn size = water
colour (ferrug) banded. (in layers); trace zirc, rutile, biot, K felds currents/var velocity,
& pyrite.
907 - 1 2 10 ND 1 Dense, grey mudst-siltst/greenish Beds > 2" Chlor qtzose siltst; qtz, qtzite & chert to Sed & poss metam sources; chlor authig
808 7 grey fissile layers; thin colour & 7 but/some 65%;muscé chlor to 6%; 30% chlor, seric & detrit = poss reduc cond of denos
text banding but massive overall. banding. & silic clay matrix. Micas mainly parallel in 7 marine enviren; banding & gensize =
to bdg, Tow & slight var energy cond of depos.
1056-- 4,5 13 15 0 5 Fine qtzose sandst/ a peb (qtz) sandst Beds > 2" - Fine, clayey protoqtzite;sort, subround/ Sed (inc mature) sources; ? iron ore =
10605 L5 § a fissile micac sandy siltst layer; 1/16"; part med spheric; qtz (607Z) & qtzite & chert to ? oxid cond; poss ripnles &for x bdg
var sort; pale grey. »ndilose & 13%; seric clay lithics to 107; some musc & var sort & grn size = water currents/
?xbdd (50). § trace tourm, zirc, rutile & ? iron ore var velocity.
Few thin laminae of aggreg ? pyr or ?
Teucoxene.
1074 - 7 25 23 852 2 Mod-sort, fine qtzose sandst/ a thick %gé?;>?§"(;. ) lled protogizite; sort;subround/high spheric; Sed (inc mature) sources; x bdg &
1081 7 22 17  micac siltst = 7 chlor mudst, § a peb ¢ fron ATISSTS qtz + str/20Z qtzite & chert; clayst lithics grn size layering (large & small) =
i ext layering: X N .
(ferrug sed Tithics & qtz) sandst bed; pale « bda from to 7%; trace musc, sids ? pyr, rutile, zirc & water currents/reg velocity var.
grey - brown, 100_350T tourm,
1690 - h, 18 20 7 Fine-coarse qtzose sandst/sparse layers Beds > 2" / Peb, med orthogtzite; mod-unsort, sub-round/ As for Core Y0.8, but Tess sed lithics.
1708 18 17 18 of peb (qtzite, minor sed lithics)sandst; some text med-high spheric; qtz + str (some press weld)
mod-sort, white-pale grey, layering; x 15% qtzite (mainly as pebs) & chert: clayst &
bdg to 25°, siltst 1ithics to 4%; trace musc, zirc & tourm.
2066 - 19 57 7 5 IMainly grey mod sort fine gtzose sandst Beds " - Fine-med, clayey protoqtzite; chlor, seric clay Hature & other sed sources (abund col
2086 20 10 17 {+ ferrug, clayey) / four 1' interbeds of >2" text matrix part silic; mod-unsort, subround/med chert); detrit or authig iron ore -
17 28 u;sorf, peb (qtz, gqtzite, col chert & sed layering; spheric; gtz + str (some weld & overgrowth)/ oxid cond/subsequent reduc cond {sid &
15 41 1ithics) gqtzose sandst & few, thin inter- undulose & chert to 15%; silic & seric clayst lithics to pyr); poss? marine (?authig chlor): 7
12 5  beds of sid (spherules), ? chlor mudst % bdg (15°), 15%; some sid (spherules/hem cores) & trace ripples, x bdg & var sort & grn size=

water currents/var velocity,
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27151 - 17.5 40 17 7 5 3 Green-grey unsort peb (col chert & Beds > 2" Hed-coarse (Q) subgreyw; mod sort, Sources as for Core No.10; var carbonate
2775 18 16 1 8 11 mudst, qtz & qtzite) med qtzose sandst/ <1/10"; sub-round-subang/med-high spheric; - ¢ements = mild reduc & var pH cond on depos
15 2 8 27 minor interbeds of pale grey, mod text § some atz + str/col chert to 36%; 25% §/or diagen; rest as for Core No.10.
16 i 8 38 sort, fine gtzose sandstone ; latter/ col banding; seric, chlor clayst lithics; some
thin stringers of carb matl x bdg to 15, carbonate cement to 77 (inc dol,
? sid, 7 calc-idawsonite); trace
nuse, ?-iron ore & carb matl,
2908 - 5.5 10 12 0 0 b Mlainly grey-green, unsort med-coarse Beds > 2"- Med (Q) subgreyw; mod-sort, subang - Sed sources; carb matl, sid & other
2923 15 13 0 1 8 slight peb & peb (col sed 1ithics & massive / sabrouﬁa/med spheric; col chert (34%), carbonates = mild reduc & high pH on depos
(+ 3" coal chert, qtz) clayey (1ithic) qtzose sandst/ crude text atz (+ str) to 10%; seric & carb mudst, &/or diagen; var sort & grn size etc =
seam missing some pale grey, sort, @gg_ﬁlijbigl qtzose layering. seric & chlor clayst lithics to 45%; subagueous depos/period abund supply detrit,
from BMR sandst B 27 K felds; 6% cement inc sid & do); some
library.) carb matl & trace nmusc.
307% - 13.5 33 10 0 0 4 Pale grey, mod-sort v fine-med gqtzose  Beds <2" - Fine, clayey {L) subgreyw; sort, subround Calc-alk volc (acid-intern) & sed sources;
3089 15 12 0 0 13 lithic sandst (+ lam, flakes of carb Tam; micre | med spheric; "volc" qtz (unstr, embay & carb mat]l, biot & plag = reduc cond on depos
10 0 0 29 ag¥77—7-25?5-su50rd interbeds of lam x bdd, idion) to 15%, minor chert; alt volc & &/or rapid burial {or climate infl); pyr, sid
dark grey carb siltst & mudst, clayst Tithics to 57%; alt olig-andesine § other carbonates = reduc cond on diagen; lam
to 15%; some sid & 7 carbonate cement to bdg, good sort & micro x bdg = water currents
5Z; some carb mat] & trace musc, apatite, [1ow, steady veloc,
zirc, biot & pyr,
3525 - 8,5 31 Carb mudst; med-dark grey, very firm Hassive Chlor & sid, carb clayst;dissem carb mati Carbonized Carb matl, sid & chlor = reduc cond on depos
353 9 § brittle;massive to faint lam; - faint 115%): small authig sid (10%) & ? authig plant &/or diagen poss? marine; lam bdg & grn size =
some carb plant frags. Tam, chlor (5%) crystals; 2% silt grade qtz frags. low energy environ.
(unstr).
3908 - E 3 Carb-mudst;pale-derk grey, firm & Faint lam, Sid, carb mudst; silt grade clayst (20Z), Carbonized Sed & ? volc rock sources; plag = little transp
39 ?;;51-7557carb plant frags. a;z 10%) ¢ plag (12%) in matrix of sid plant frags &/or climate infl; carb matl, sid etc = reduc
(15%), calc or dol (47) & seric (1Z) clay; inc ? cutin & var pH cond on depos &/or diagen; rest as for
10% carb matl (inc 7 cutin & ? spores); & ? spores, Core No.&,
trace musc.
85 - 13.5 28 13 2 5 3 Hainly grey, unsort, slight peb - peb Beds > 2"« Carbonated, peb,coarse (Q) subgreyw; unsort, Volc rock, metam & sed sources; iron ore =
4199 14 13 2 3 13 atzitic & minor schist) fine-coarse massive / subround/med spheric; qtzose matl of qtz poss oxid cond/subseq reduc cond on diagen
12 3 ] 22 qtzose sandst/some 6" interbeds of text layering;  (35%), qtzite (15Z) & chert (5%); Tithics (carb mat! & sid); coal x bdg, var sort & grn
12 0 1 21 sandy oligo & polymict peb - cob some x bdg to (252) of argill sed,schist & altvole; size = still water / Tittle detrit & var veloc
(qtzitic & volc) conglom/stringers of 18°, carbonate cement (10%) inc sid, calc or water currents/abund detrit,
carb matl & a thin ceal bed. dol & dawsonite; trace musc, iron ore &
zirc,
4656 - 8.5 2 1N 0 0 1 Interlam, med grey, v_fine muddy Lan/some Carb, clayey, v fine (Q) subgreyw; sort, sub- Horiz worm-  Sed & volc rock sources; carb matl, fossils &
4665 8 sandst,carb siltst & mud§¥7 Vv fine lith mixing; ;ound/med spheric; qtzose matl to 47%; alt tubes; forams 7 authig chlor = poss reduc cond in marine
pebs & coarse sand of gtz & calc micro x bdd vole & clayst lithics to 12%; K felds & & 7 brach environ; grn sizes, lam, micro x bdg & scallep
fossil frags scattered thro! out. & scallop plag to 10Z; some ? calc cement, musc & frags. str = gentle, fluct water currents, scattered
str, seric; trace chlor & tourm, v fine pebs = poss storms?
4751 - 5 29 g 0 0 18 Carb & micac siltst;med-dark grey, Faint lam/ Carb & micac siltst;qtzose silt to 30%; Carb plant As for Core No.17; in addn, pyr & anhyd = reduc
4756 5 firm; + foss & pyr; abund carb some fissile clayst lithics to 107 & olig to 5%; frags; ? cond on diagen/high salinity.
nudst pellets in layers (altn, poss - passive, "nicrite" (30%) inc clay/seric, anhyd & brach spines,
flattered horiz worm - tubes? calc (or dol);: micas inc musc, biot & forams & 7
chlor; trace tourm & zirc. worn-tubes.
5058 - 5 K1l I 0 0 15 Micac, sandy siltst; med grey; Faint undu- Calc, micac, sandy siltst; sort, subang/ Yorm-tubes, As for Cores Nos. 17 & 18,
5065 7 scattered mudst pebs, calc fossil lose lam/ med spheric; qtzose matl (much unstr qtz) forams &
frags & one calc concretion. lith mixing: to 547; alt volc lithics to 10%; andesine other 7
+ scallop str. to 7Z; micas inc musc, biot & chlor; fossil
"nicrite" (20%) inc clay/seric, calc, frags,
sid & anhyd; some carb mat] & trace pyr,
topaz, zirc & tournm.
5337 - 4 16 ] 0 0 10 Micac siltst; in places sandy/rare Massive [ + Sid, sandy. coarse siltst;mod-sort & subang; Worm-tubes Sed, volc rock & metam sources; ? iron ore = ?
5345 8 ;-¥?EE-BEE;-(qtzose & Tithic); some undulose ];m, qtzose matl (much unstr qtz) to 407; clayst, & 7 silic oxid cond on depos/reduc cond on diagen (carb matl

& sid); foss, micro x bdg, lam & good sort = steady
? open marine currents; v fine pebs = poss storms ?

schist & alt vole Tithics to 28%; olig to aren forans.
7%; cement (122) inc sid, dol &seric clay;
some carb matl & nusc; trace 7 iron ore,

tourm & zirc,

1ith mixing
& + fissile;
micro x bdg
& scallop str.

carb matl,
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Foss, + peb (qtzose, schist siltst)
sandy siltst § silty v fine lithic
atzose sandst; unsort, med grey.

fuddy, fine gtzose sandst; / v
scattered pebs & cobs (netaqtzite
§ siltst); some foss layers; some

carb streaks; pale-dark grey; unsort,.

Micac, coarse siltst (: sandy) - micac,
stight peb-neb (silic) sandy siltst.
mod-sort, med-dark grey; scattered
carb mudst pellets, foss (inc brach)

frags & some carb matl.

Hassive, > 2"
/ indistinct
undulose
layers; +
lith mixing

& scallop str.

Crude Tavering
1/18"; dis-
turbed in places;
some micro x bdg.

Disturbed faint
lam < 1/16";
scallop str.

Calc, unsort, + peb (qtzose & sed lithic) Massive/crude

nudst; med-pale grey; large calc fossil
frags (brachs etc) in layers thro® out.

sandst (1 layers of qtzite pebs7,

interlam/carb, micac mudst-siltst

in lower 3 of core.

Calc, carb, coarse (qtzose) siltst,/
4

scattered gtz sand, ? brach frags &
carb lam,

Cale, pyr & carb sandy siltst &
mudst ¥F56§-3_525¥¥E;Eaﬂcoarse qtz
sand & rare fine qtz pebs; pale-
med grey, mod sort,

Pyr & carb mudst (rare sand grns) &
some myddy v fine qtzose sandst,/
small foss frans, glendonites &
rare v fine silic pebs; pale-

med grey.

Yod sort, calc, carb, med lithic &
E;;B-aaa§¥~;aterbeds; pale-dark
grey; one thin coal bed,

Basic-intermed, welded volc agglom-
breccia, (some sed & volc xenoliths,
& flov str) & vesic lava; massive,
greenish grey-brown,

faint undulose
text layering,

Beds > 2"

(text layer)
- lam; poss
micro x bdg,

Beds > 2"
but faint
lam,

Faint lam;
1ith mixed,

Hassive but
faint lam,
+ fissile.

Beqg 2"
-1/16";:
faint lan
§ fissile,

Sid, micac, clayey v fine (Q) subgreyw;
unsort, subang/Tow-med spheric; atzose
matl to 437; argill sed & alt vole
lithics to 14%; olig-andesine 5%; 1A%
sid (& ? dol) cement & 57 musc; some

gélg foss: frags ‘& carb matl; trace tourm
zirc,

Calc, carb, clayey, fine (Q) subgreyw;
text & comp as for IS Core 21, but /
187 calc & some sid cement; 6% carb
matl & 37 musc; trace chlor, biot,
pennin & zirc.

Sid, peb & sandy coarse siltst; mod sort,
subang/low-med spheric; 407% qtzose matl;
18% lithics inc schist, volc a argill

sed frags; olig-andesine 4%; matrix-
cement (32%) of seric, sid & calc or

ddl clay; some carb mat! & musc; trace
oyr, zirc, tourm & silliman,

Calc, carb, muddy, peb (qtz) fine ()
subgreyw; unsort, subang/low-med

schist & clayst lithics; 67 olig &

K felds; 17% calc, sid & dawsonite;
7% graph carb matl; some musc & trace
zirc, tourm & rutile,

$d,_v_fine_(Q)_subgreyw; mod-sort, ang-
metan & clayst lithics to 357%; olig to
3%; cement (10%) inc sid, calc &
dawsonite; some graph carb matl & musc;
trace zirc & tourm,

/ med spheric; atzose matl mainly unstr
qtz (some inclus) to 35%; argill sed
lithics to 27%; andesine & K felds to
47: calc cement (25%) inc some dawson-
ite; some graph carb mat] & musc; trace
nyr, zirc, tourm & rutile.

Calc & sid,. carb, fine (Q) subgreyw; mod
sort, subang/med spheric; qtz I: str)
chert & qtzite to 52%; clayst, schist

b other metam lithics to 20%; felds (inc
olig) to 3%; cale & sid cement (10%);
graph & pyr carb matl (5%); some

nusc & trace tourm, pyr & zire,

Carbonated, pyr & carb mudst (: sliaht
sandy); "micrite” to 40%; silt & rare
sand of qtzose matl (25%), sed lithics
(47) & plag (37); 107 carb mat] & 57
pyr: cements (117) inc sid, calc &/or
dol; trace musc.

Calc 7 sid, med-coarse (Q) arkose & (Q)

35-507; sed lithics 15-307 & plag (olig)
6-18%; cement from 6-23%; some graph
carb mat] & pyr; trace musc, biot & zirc.

A1t cale & chlor, iron-ore rich andesitic
vole agglom, breccia & lava; porph (inc
olig-andesine) & vesic (pennin lined)

Brach frags,
? ¢rinoid
plates &
? forams,

Brach frags
& large vert

worm - tubes .

Cale foss
(inc brach)
frags § ?
horiz worm-
tubes,

Large, thick
brachs &
other foss
frags.

HE§V

Korm -

tubes &
carbonized
plant frags.

V §H
worm -
tubes &
? brach
frags.

Pyr, carb
plant frags
/V&H

worm-tubes. .

Pelecypods,
worm-jaws
87 cale
foss frags.

Carbonized
plant
frags.
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RS

Sed, metam & 7 volc rock sources: i
carb matl & sid = reduc cond at

least on diagen; foss, poor sort,

var grn size, scallop str etc = marine
currents/var velocity.

As for Core No. ?21: rare cobbles poss.
dropped glacical erratics.

Metam, volc rock & ?7 sed sources;
rest as for No. Core 21.

etam, sed & ? igneous sources; carb
matl, calc & sid = reduc & high pH
cond at least on diagen; frag foss,
poor sort, var grn size & crude bdg =
high energy marine environ/abund
supply detrit.

Hetan % sed sources; carb matl, sid &
¢ale = mild reduc/high pH at Teast on
diagen: foss, var sort & grn size, micro
x bdg = subaqueous (? marine) currents

/ var velocity.

Sed & ? acid plut sources; carb matl

& pyr = reduc cond prob on diagen; foss,
good sort = depos in agitated marine
waters.

Sed,metam & 7 acid plut sources;

carb matl, calg sid & pyr = reduc

& high pH at least on diagen; foss, sod
sort, var grn size = subaqueous & mod
(but slight fluct) energy environ/abund
supply detrit,

Sed & ? metam sources; carb mat], sid,

calc & pyr = reduc & high pH at Teast

on diagen; foss, fine grn size etc = marine
depos in Tow (poss slight var) energy environ.

Sed & volc rock (acid-intern) sources;
carb mat], calc, sid & pyr = reduc & high
pH cond on diagen; coal, sort & grn size
etc = depos in altg still & agitated water
[fluct. supply detrit,



32
33
34

35

36

8162 -
8165

8268 -
8275

8556 -
8560

N5 -
9126

9126 -
927

9130 -
9132

(10)

23

10

10

Hassive, greenish black, fine
? basic lava,

Fine, porph 7 acid lava or tuff:
pinkish grey; poss subhoriz flow
or tuff layering.

Massive 7acid lava or volc breccia,
/ num volc xenoliths; horiz banded:
pale red/green streaks,

APPENDIX 1 / PAGE &

Carbonatized, iron ore-rich, chlor basalt
(1acking ? unreplaced ferromags); chlor
anygdales & spherules (unsheared).

Hicroporph notash rhyelite or rhyolitic
tuff; phenocrysts gtz (inclus) & K -
perth felds; devit ground mass.

Microporph (qtz & carbonatized felds)
devit acid lava or welded tuff;

| xenoliths of ang acid-interm lava &
seg of perlite; layered,
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