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ABSTRACT

This petrological study of A.O.G. Kirkham No. 1 Well forms part of

a systematic study of selected wells for a review of the Sydney Basin,

currently being undertaken by the Sedimentary Basins Study Group of the

Petroleum Exploration Branch.

Thirty-nine lithologic units were distinguished in the well and

these were grouped into sixteen lithogenetic units. This subdivision is

compared with that of Bradley (A.O.G., 1964) in figure 1. Interpreted

lithology, environment of deposition and provenance of sediments is summar-

ised in figure 2. The surface outcrop is in Wianamatta Group and the well

penetrates approximately 8350' of Triassic and Permian sediments before

presumed volcanic basement. Total depth is 8406'.

GENERAL INFORMATION 

Well Data

Well Name, No.:^A.O.G. Kirkham No. 1

Operating Company:^Australian Oil and Gas Corporation Limited

Location:^ Lat. and Long.: 34 °0139 95, 150042 1 27"E

1:250,000 sheet: Wollongong, SI56-9 (grid

ref. 37047966). About 2 miles north of

Camden, N.S.W.

Elevation:^ Ground level 270.8' a.s.l.

Kelly Bushing 282.8' a.s.l. (datum for well)

Total Depth:^ 8406' (Driller)

8403'.(Schlumberger)

Date Drilled:^ 16/7/64 to 4/10/64
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Logging:^i) Wire Line:
^

Run 1. Gamma Ray^10'-2375'

E-log^ 307'-2402'

Microlog-Caliper^3071-2402'

Sonic^ 307'-2402'

Run 2. E-log^ 2402'-5429'

Microlog^2402'-5429'

Sonic-Gamma Ray^2402'-5422'

Run 3. Gamma Ray^5300'-8395'

Neutron^1050'-2400'

Sonic^ 5350'-8396'

Caliper^2398'-8396'

Microlog^5350'-8402'

Induction-E-log^5100'-8402'

ii) Cuttings and core description at well-site by A.J. Wright and K.

Bradley.

iii).Gas content of drilling mud continuously recorded by automatic

gas detector.

iv).Rate of penetration log.

v) Deviation surveys, taken at frequent intervals using a Totco

drift recorder dropped through the drill-pipe prior to tripping

for bit changes.

vi) Temperature Surveys: Bottom hole temperatures were recorded

during wire-line logging operations.

Formation Testing: D.S.T. No. 1, 2105'-2316': Mis-run

D.S.T. No. 2, 5182'-5207': Abandoned

D.S.T. No. 3, 5144'-5207': Recovered 100'

of slightly gas

cut mud.
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Hydrocarbon Shows:
^1170'-2280: numerous minor shows (Narrabeen

sz:^
Gp.)

2450'-4920': numerous small shows (Upper

Coal Measures)

5195'-5197')

5995'

7170'-7430')

7940'-8000 1 )

8300'-8350'): minor shows (Upper Marine Series)

Sampling:^i) Drill cuttings were collected at the shale shaker for every

10' interval drilled. Samples were washed and air-dried.

ii) 27 cores were cut for a total footage of 260'0".

26 cores were recovered, aggregating 218'10", or 84.2% of

cored footage.

iii) 26 side-wall cores were taken, but only 18 were recovered,

mostly with poor or fair recovery.

Major Reference used in Present Study 

Bradley K., 1964 - Well Completion Report, A.O.G. Kirkham No. 1,

Sydney Basin, New South Wales.

Australian Oil and Gas Corporation Limited

(unpublished).

Summary sof Major References 

"The well was spudded in Triassic Wianamatta Group. After pene-

trating 370' of this unit the drill passed through 646' of Triassic HawkesburY

Sandstone and 1437' of Triassic Narrabeen Group before entering Permian Strata

at 2453'. It then penetrated 1416' of Permian 'Upper Coal Measures' and 4479'

of Permian 'Upper Marine Series' before encountering volcanic rock at 8356'.

The hole was terminated at a depth of 8406'.
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Several minor gas occurrences were recorded while drilling the

Narrabeen Group and the Permian coal and carbonaceous shale sequences.

Several sandstone sections were drill stem tested following small gas shows

but results were negative. Little evidence of porosity was noted in any

sandstone sections.

No significant hydrocarbon shows were detected and the bore hole

was subsequently plugged and abandoned."

Material Available for Study 

Cuttings: 0 1 -8406' (T.D.) at 10 1 intervals and at 5 , intervals

over cored sections.

'Drill Cores: Complete core recovery, except for a few inches

from cores 21 and 27.

Side-wall Cores: Cores 6, 8, 10, 13, 17, 22.

Logs: See "Well Data".

Methods Used 

All cuttings samples were examined under a low power binocular

microscope, and thin sections made from selected intervals were examined

under a petrologic mocroscope. The results were plotted, with wire-line

log and other information, on "petrographic well log" sheets at a scale

of 1":100 1 , subsequently reduced to 1":200 1 (plates 1A-1E). Calcimetry

was carried out by G. Parker.

Drill cores were longitudinally sectioned and examined under

the binocular microscope. Thin sections were examined from each core.

The results were plotted on "petrographic core log" sheets at a scale of

1cm:1 1 , subsequently reduced to 1cm:2 1 (plates 2A-2G). Side wall samples

were also examined and logged.
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For grainsize classification, the modified Wentworth-Udden scale

of Lane et al (1947) was used. The sandstone classification of Pettijohn

(1957) was used for specific rock names, with the following modifications:

a) To partly reconcile the sandstone classification of Pettijohn

with the sedimentary aggregate classification of Folk (19§4), which was also

used, all material of less than sand-size was classed as "detrital matrix"

and the upper limit of this in the graywacke field was made 50%.

b) The term "quartz graywacke" was used to distinguish those

quartz-rich rocks (sand and gravel composed of more than 75% quartz) in

which detrital matrix was prominent (15-50% of total rock).

The lithologic column was interpreted, using cuttings and core logs,

wire-line logs and other information. Thirty-nine rock units were recognised

in the well. They have been grouped into sixteen major units on the basis of

common interpreted environment of deposition or related sequence of such

environments. The relationship of these units to the formal nomenclature

adopted in the Company report is shown in text-figure 10

Text-figure 2 summarises the interpreted lithology, environment

of deposition and provenance of the sediments. These results are commented

on in the final section in this record. Environments of deposition are of

necessity highly speculative, but some ideas may be fruitful.

GEOLOGY 

UNIT Km1 (plate 1A)

This unit extends from the surface to about 10'. It consists of

gray sandy clay With limonite nodules and represents surface weathering and

soil formation on the underlying shale sequence. It may also be in part

alluvial in origin.
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UNITS Km2-5 (plate 1A)

This sequence is 340' thick, extending from 10' to 350, it consists

of carbonaceous siltstone, mudstone and claystone with lesser interbedded

protoquartzite, mainly in the upper part. Lovering (1954) proposed an

estuarine environment for the Wianamatta Group, with which this section

has been equated by the Company.

UNIT Km2 (plate 1A)

Characteristics: This unit, 150' thick, extends from 10' to 160' and consists

of dark gray carbonaceous illitic fine siltstone with calcite, siderite and

rare pyrite cement, grading to carbonaceous= illitic claystone with siderite

nodules, interbedded with well-sorted coarse siltstone and light gray fine

protoquartzite with kaolinite, calcite and siderite cement.

Environment and Provenance: The general fine grainsize suggests gentle

current activity, with occasional periods of stronger activity resulting in

sandstone deposition. The presence of pyrite, siderite and abundant

carbonaceous material implies a reducing environment, as does the presence

of rare. glauconite, which also indicates marine conditions. Plagioclase,

orthoclase, chert, argillite ancrsiliceous volcanic rock fragments in

sandstones of the unit suggest a mixed granitic, sedimentary and ancient

volcanic provenance although the possibility of solely recycled sedimentary

material is not ruled out.

UNIT Km3 (plate 1A)

Characteristics: This unit, 12' thick, extends from 160' to 172' and consists

of light gray, fine, chert,rich protoquartzite, similar to that of the over.,

lying unit. It appears to mark the lower limit of this particular lithology

in the major unit KM2-5.
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Boundary Criteria: The upper boundary is marked by a sharp increase in the

proportion of fine protoquartzite in the cuttings, with a corresponding decrease

in gamma ray intensity from the overlying siltstone of Km2. It is differentiated

from similar sandstone beds in unit Km2 by its greater thickness.

Environment and Provenance: Moderate current activity and provenance as for

unit Km2.

UNIT Km4 (plate 1A)

Characteristics: This unit, 128' thick, extends from 172' to 300' and consists

of dark gray carbonaceous illitic fine siltstone and mudstone with siderite

nodules, interbedded in the upper half with well-sorted coarse siltstone to

very fine protoquartzite, with calcite and siderite cement.

Boundary Criteria: The upper boundary is marked by a change from Km3 fine

protoquartzite to coarse siltstone in the cuttings, with a corresponding

increase in gamma ray intensity.

Environment and Provenance:  The general fine grainsize of these sediments

indicates gentle current activity', increasing periodically during deposition

of the upper part of the unit. Reducing conditions are implied by the

presence of siderite and abundant carbonaceous material. Provenance was as

for unit Km2.

UNIT Km5 (plate 1A)

Characteristics: This unit, 50' thick, extends from 300' to 350 and consists

of grayish black clay -stone with minor quartz silt, carbonaceous fragments and

siderite nodules.

Boundary Criteria: The upper boundary of the unit is marked by a change from

Km4 fine siltstone to clay-stone. Any corresponding increase in gamma ray inten-

sity is masked by the change in intensity due to the passage of the logging

instrument from uncased to cased hole.
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Environment and Provenance: The uniform very fine grainsize of these

sediments implies very gentle current activity, possibly in a protected

lagoon, lake or marine basin. The presence of siderite and carbonaceous

material suggests a reducing environment in the sediment.

UNITS Km6-10 (plates 1A, 2A)

This sequence is 668' thick, and extends from 350' to 1018'; it

consists of fine to coarse slightly pebbly orthoquartzite and protoquartzite

with lesser interbedded siltstone, mudstone and claystone, the distribution

of which, together with grainsize variations, serves to subdivide the major

unit. The sandstones are characterised by the presence of flakes of detrital

graphite which, together with their mineralogical maturity, serves to

distinguish them from other sediments in the well.

Environment of deposition is uncertain, but moderate to strong

current activity and a weak reducing environment probably prevailed, most

likely in fresh water. The interval approximates that equated with the

Triassic Hawkesbury Sandstone by the Company, the upper boundary here being

placed 20' higher than in the Company interpretation.

UNIT Km6 (plate 1A)

Characteristics: This unit, 20' thick, extends from 350' to 370', and

Consists of very fine to fine orthoquartzite (light olive gray) grading

upwards to brownish black micaceous sandy coarse siltstone. The siltstone,

which has siderite, quartz and kaolinite cement, contains muscovite, rare

orthoclase and abundant sedimentary rock fragments, while the sandstone,

with calcite, siderite and quartz cement, appears more mineralogically

mature, lacking feldspar and rock fragments.

Boundary Criteria: The upper boundary is taken as the transition from

siltstone to Km5 claystone. This is marked by an increase in radioactivity

• and decrease in resistivity.
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Environment and Provenance: The unit represents a transition between the

lithologies of the major units Km6-10 and Km2-5, in both grainsize and

provenance. It may represent reworking of Hawkesbury Sandstone sediments

with initiation of Wianamatta Group sedimentation, or it may be the vertical

expression of a migrating lateral facies relationship, in which the area of

. Wianamatta sedimentation flanked that of Hawkesbury sedimentation.

UNIT Km7 (plate 1A)

Characteristics: This unit is 110' thick, and extends from 370' to 480'. It

consists of light gray coarse orthoquartzite with kaolinite and quartz

overgrowth cement, with minor interbedded grayish black sideritic siltstone.

ffetrital graphite occurs below 390'. Cuttings are largely disaggregated, loose

sand grains.

Boundary Criteria: The upper boundary is taken as the upper limit of coarse

sandstone, this being marked by decrease in radioactivity and negative deviation

on the S.P. log, from the readings in sandstone of Km6, these changes probably

being due to a lower content of cement and clay matrix in the coarse sandstone.

Environment and Provenance: The general coarse grain size of these sediments

suggests a high energy environment of deposition. The presence of graphite

suggests deqtation from a terrain with metamorphosed coal or carbonaceous

sediments.

UNIT Km8 (plate 1A)

Characteristics: This unit, 335' thick, extends . from 480' to 815'. It consists

of fine to coarse quartz-rich protoquartzite, some slightly pebbly, with kaolinite,

quartz, calcite, siderite and, rarely, pyrite cement in varying proportions,

interbedded with brownish gray to grayish black sandy illitic siltstone and mud-

stone, commonly micaceous and carbonaceous, with siderite cement. Calcimetry tests
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indicate that the proportion of calcite cement in sandstone increases near

the base of the unit. Detrital components of the sandstone include common

and metamorphic quartz, chert, siliceous acid volcanic rock fragments,

argillite, muscovite, graphite and rare orthoclase.

- Boundary Criteria: The upper boundary is marked by a decrease in sandstone

grainsize from that of unit Km7, by an increase in radicactivity into Km8,

indicating interbedded argillaceous rocks, and by a decrease in resistivity

and return to baseline of the S.P. log trace.

Environment and Provenance: The interbedded nature of this sequence suggests

current activity varying from weak to strong. These rocks, despite the miner-

alogic maturity which makes interpretation difficult, appear to have been

derived from a mixed regional metamorphic, sedimentary, and possibly granitic

terrain.

UNIT Km9 (plate 1A)

Characteristics: This unit, 90' thick, extends from 815' to 905'. It

consists of light gray to light brownish gray medium to coarse protoquartzite;

some slightly pebbly, with quartz overgrowth, kaolinite, calcite, siderite and

rare pyrite cement. Graphite is a conspicuous detrital component. The gamma

ray log indicates minor interbedded siltstone.

Boundary Criteria: The upper boundary of the unit is marked by a sharp decrease

in radioactivity readings from those of unit Km8, with a sharp increase in

resistivity and S.P. log deviation at the same depth.

Environment and Provenance: The unit is similar in grain-size and lithology

to unit Km7, and a similar environment of deposition is envisaged. Provenance

as for unit Km8.

UNIT Km10 (plates 1A, 2A)

Characteristics: This unit is 113' thick and extends from 905' to 1018'. It

consists of light gray fine to coarse protoquartzite, some slightly pebbly,
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finer towards the base of the unit, interbedded with grayish black kaolinitic

mudstone. Core 1 (979'-989'), cut in pebbly to silty very fine to coarse

orthoquartzite to protoquartzite, displays cross-bedded sedimentation units

ranging in thickness from 1" to 2'8". Detrital components include common,

(simple unstrained quartz of uncertain provenance), vein, metamorphic and

volcanic quartz, pale green and gray chert, brown argillite, quartz-muscovite

schist, graphite and illitic clay; cement consists of quartz overgrowth, calcite,

siderite and kaolinite (well-crystallised, colourless) patches.

Boundary Criteria: The upper boundary is marked by an increase in radioactivity

from that of unit Km9, implying interbedded mudstone, and a decrease in

resistivity and S.P. log deviation.

Environment and Provenance: Lithologically, the unit is similar to Km8 and

a similar environment of deposition is suggested. Provenance appears to have

been a mixed metamorphic and sedimentary terrain.

UNITS Km11-13 (plate 1A)

This sequence is 257' thick, extending from 1018' to 1275 ° . It

contains a variety of lithologies, including carbonaceous siltstone, kaolinitic,

pellet claystone, pebbly sandstone, etc., and separates the major sandstone units

Km6-10 and Km14 (corresponding, respectively, to the Hawkesbury Sandstone and

part of the Narrabeen Group in the Company interpretation). The section has

been included in the Narrabeen Group by the Company. A variety of environments

of deposition is likely for this complex unit, ranging from river point-bar to

lacustrine. Provenance appears to have been a mixed acid volcanic, sedimentary

and possibly granitic source, similar to that of Km14, below.
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UNIT Km11 (plate 1A)

Characteristics: This unit, 71' thick, extends from 1018 to 1089', and

consists of brownish black to br6inish gray, siderite-cemented micaceous,

carbonr.ceous, sandy fine to medium siltstone interbedded with light olive

gray silty very fine protoquartzite. Detrital components of the sandstone

include coMmon and metamorphic quartz, chert, argillite, siliceous volcanic

rock fragments, quartz-muscovite schist, muscovite, biotite, etO.,; cements

are calcite, kaolinite and quartz.

Boundary Criteria: The upper boundary is marked by an increase in radioactivity

from unit Km10, an increase in resistivity, and a decrease in S.P. log deviation.

Environment and Provenance: The presence of siderite and carbonaceous material

in this unit suggests reducing conditions; the general fine grainsize together

with the fine interbedding revealed by the gamma ray log suggests intermittent

weak current activity. In the absence of marine fossils a lacustrine environment

of deposition is suggested for the unit.

• The sandstone of the unit appears to have been derived from a mixed

sedimentary/low grade metamorphic, acid volcanic and possibly granitic terrain.

UNIT Km12 (Plate 1A)

Characteristics: This unit, 71' thick, extends from 1089' to 1160'. It consists,

in order of increasing depth, of the following sequence:

10' Light brownish gray sandy pellet claystone: this has brown

kaolinite pellets in 'a sandy brown kaolinite matrix partly

cemented by siderite and recrystallised colourless kaolinite.

20' Light gray, grading to deep reddish brown pellet claystone:

this has kaolinite pellets in a partly recrystallised kaolinite

. matrix with siderite patches, impregnated with haematite in the

case of the reddish brown claystone.
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Deep reddish brown sandy mudstone grading to pink and green

fine subgraywacke, with siderite and quartz cement, clay matrix.

.Detrital components include common, volcanic and metamorphic

quartz, siliceous volcanic rock fragments ("cherty"), jasper,

rare orthoclase, etc.

30' Deep reddish brown kaolinitic claystone, possibly pelletal

(masked by haematite).

5' Multicoloured medium subgraywacke, as 6' interval above.

Gamma ray log readings in the claystone parts of the above sequence are low,

indicating a low K-content of the clay.

Boundary Criteria: The upper boundary of the unit is marked by the change

from Km11 sandy siltstone and silty sandstone to sandy pellet claystone:

this boundary is believed to occur at 1089', as a high radioactivity reading

immediately above this level is believed to be inconsistent with the clay

mineralogy of the unit.

Environment and Provenance: The pellet claystones of this unit appear to be

very similar to the clay pellet conglomerates described and discussed by

Carozzi (1960, p. 151).- These are supposed to be of intraformational origin:

layers of clay deposited on flood plains were subject to desiccation. The

resultant clay flakes were rounded in transport and redeposited with a clay

matrix by running water. Diagenetic alteration appears to be common in such

rocks: kaolinite is first recgystallised and later, diaspore may be formed.

Thus the unit may be the result of deposition on a floodplain subject

to desiccation. The coarser sediments would represent channel or crevasse sands

of the major river, or of tributory streams.

Sandstones of the unit appear to have been derived from a mixed

acid volcanic, sedimentary/ metamorphic, and posSibly granitic terrain.
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UNIT Km13 (plate 1A)

Characteristics: This unit of varied lithology, 115' thick, we -tends from

1160' to 1275'. It is proposed to include all the sediments of the interval

in which red claystones and mudstones occur below unit Km12. With increasing

depth, the sequence is brownish black carbonaceous fine siltstone, light gray

very fine to medium protoquartzite (slightly pebbly), deep reddish brown mudstone,

brownish black carbonaceous coarse siltstone to silty very fine protoquartzite,

deep reddish brown mudstone, olive gray to brownish black carbonaceous fine

siltstone.

Boundary Criteria: The upper boundary is marked by change in lithology from

Km12 claystone to carbonaceous siltstone, apparently corresponding to a sharp

increase in radioactivity and resistivity into unit Km13.

Environment and Provenance: There appear to be four reddish-brown mudstone/

-claystone units (including Km12), each underlain successively by carbonaceous

siltstone and slightly pebbly sandstone. These fining-upwards sequences suggest

the point-bar deposits of a meandering river (successively "channel" and

"overbank" deposits).

The sandstone of this unit is much more quartz-rich than the

subgraywacke of unit Km12, but appears to have been derived from a similar

source area with acid volcanic and sedimeritary rocks. Green "chert" is a

characteristic component of both.

UNIT Km14 (Plates 1A, 1B, 2A)

This unit corresponds to part of the Narrabeen Group recognised

by the Company.
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Characteristics: The unit is 850' thick and extends from 1275' to 2125'. It

consists of a variety of interbedded sandstones, siltstones and mudstones.

Approximately seventeen fining upwards sequences can be recognised, comprising

the whole of the unit. The presence of these sequences is especially noticeable

in the cuttings grain-size log. A typical sequence, 50' thick, would consist

of 35'.of pebbly coarse sandstone grading upwards through medium and fine slightly

pebbly sandstone to very fine sandstone, followed by 15' of sandy siltstone and

muds tone.

Sandstones of the unit vary from light gray to light olive gray in

colour. Petrologically they vary with increasing depth from protoquartzite to

subgraywacke if a high proportion of the fine grained siliceous fragments

commonly termed chert" are regarded as volcanic rock fragments. There is

evidence for this assignation in the presence of phenocrysts and relict flow

* banding in some fragments. If this component is counted as chert and included

with quartz in determining the classification, the sandstones vary from chert-

ribh orthoquartzite to Ixotoquaxtzite.

Other detrital components include common, vein and metamorphic quartz,

radiolarian chert, jasper, argillite, carbonaceous material, sideritic siltstone

intraclasts, etc., with illitic clay matrix. Cementing minerals include siderite,

calcite, quartz overgrowth and colourless vermicular kaolinite. Some siderite

laminae in cores appear to be detrital. Picotite is an interesting rare heavy

mineral accessory.

Siltstones and mudstones of the unit vary in colour from brownish

•^black to olive gray and greenish gray. They are generally carbonaceous,

micaceous, have illitic clay and siderite cement, sometimes siderite nodules.

The three cores cut in the unit display the range of rock-types present.

Sedimentary structures include cross-bedding, wavy bedding, normally graded



16.

bedding (waning current type), and rare burrows (in siltstone and silty sandstone).

These cores and the wire-line logs show the sharp variations in lithology over

small intervals which are characteristic of the unit.

From the S.P. log, resistivity log, neutron log and core analyses,

sandstones of the unit appear to have medium porosity. The two higher cores

cut in the unit are the only ones in the well in which measurable permeability

was detected (2-22 md.)..

Boundary Criteria: The upper boundary is taken as the base of a carbonaceous

siltstone unit underlying the lowest reddish brown mudstone of unit Km13. This

siltstone may be recognised on the gamma ray log by its high radioactivity in

contrast to that of sandstone immediately below.

Environment and Provenance: The fining-upwards sequences, sequences of

sedimentary structures seen in cores, and lithologies of the unit are

consistent with deposition of point bars by a meandering river, the volume of

overbank sediments being restricted. The presence of siderite and carbonaceous

material implies reducing conditions durineAeposition of at least the finer

sediments of the sequence.

The sediments appear to have been derived from a dominantly acid

volcanic (ancient) and sedimentary/low grade metamorphic terrain. Possibly,

granites may have supplied much of the quartz. The presence of picotite

implies ultrabasic rocks in the source area (these could be serpentinised)

(Kerr, 1959, p. 200)

•^ UNITS Km15-16 (Plates 1B, 2B, 2C)

This sequence is 329' thick and extends from 2125' to 2454'. It

consists of conglomerate, pebbly subgraywacke, sandy siltstone and illitic

claystone. The sandy sediments appear to have a similar provenance to

major units Km14 and Km11-13, the presence of green and red "chert" and the

heavy mineral picotite being characteristic.
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Although there is a higher proportion of sediments of silt-size and

finer in this major unit, a similar environment of deposition to that of unit

Km14 is envisaged.

The interval has been included in the Triassic Narrabeen Group by

the Company.

- UNIT Km15 (plates 1B, 2B)

Characteristics: This unit, 238' thick, extends from 2125' to 2263'. It

appears to consist, like unit Km15, of a number of fining-upwards sequences,

here five in number. These are differentiated from those of unit Km14 by the

greater thickness and finer grainsize of the silts tone -mudstone - claystone

parts of each sequence. This characteristic is readily seen in the gamma ray

log.

A typical sequence consists of light gray pebbly medium subgraywacke

grading upwards to slightly pebbly fine to very fine subgraywacke, succeeded

by olive.gray sandy siltstone, mudstone and greenish gray claystone. The

central sequence of the 5 in the unit has approximately 20' of conglomerate

as its basal part.

Detrital components of medium subgraywacke from core 5 include

common, vein, volcanic and metamorphic quartz, many varieties of chert,

argillite, siltstone, quartz-muscovite schist, muscovite, plagioclase,

abundant siliceous volcanic rock fragments, zircon, leucoxene, picotite

(angular), chlorite etc., with sericitic clay and silt matrix. Cementing

mineralá include siderite, calcite and quartz. Some siderite appears to

be detrital.^.

The finer sediments of the unit have illitic clay, are slightly

micaceous (muscovite) and carbonaceous (finely divided fragments), and

commonly have sand-size siderite nodules.
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Sedimentary structures in core.5 include cross-bedding and graded

bedding (waning current type). Sedimentation units commonly have eroded tops.

Boundary Criteria: The upper boundary is taken as the top of a prominent

interval of greenish gray claystone and sandy siltstone in the cuttings,

corresponding to a marked increase in radioactivity.

Environment and Provenance: A fluviatile point-bar environment of deposition

is envisaged for this unit, as for. unit Km14, the proportion of "overbank"

sediments being greater than in the latter. Provenance as for unit Km14-

UNIT Km16 (Plates 1B, 2B, 2C)

Characteristics: This unit, 91' thick, extends from 2363' to 2454'; it

consists of brownish gray to brownish black slightly carbonaceous sandy

siltstone With minor medium gray very fine to fine subgraywacke. Siltstone

varieS.from very fine to coarse silt in grainsize, with a small proportion of

very fine to fine sand; cementing minerals include siderite, calcite.

Detrital components of the subgraywacke include quartz, chert,

siliceous volcanic rock fragments, quartz-muscovite schist, argtllite,

oligoclase-andesine, muscovite, rare orthodlase, chlorite, tourmaline,

picotite, zircon, biotite, rutile, magnetite, lacoxene, sphene, etc.,

with sericitic clay and silt matrix; cementing minerals include calcite,

siderite, quartz.

Cores 6, 7 and . 8 (2401'-2461') provide a near-continuous section

of title lower half of the unit. Thin beds of subgraywacke are intercalated in

an essentially siltstone sequence. Sedimentary structures in the siltstone

include wavy bedding, small-scale cross-bedding, burrows, convolute lamination;

subgraywacke units generally consist of a single cross-bedded set.
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Boundary Criteria: The upper boundary is marked by an increase in radioactivity

from that of sandstone of unit Km15. The sustained high gamma-ray reading

through the unit serves to distinguish it from the interbedded sandstone-

siltstone unit Km15.

Environment and Provenance: The presence of siderite and carbonaceous material,

together with the grainsize pattern, suggests a reducing environment with gentle

current activity. The presence of burrows and rare rootlet zones suggest periods

of slow or non-deposition. A river flood-plain environment of deposition is

believed to be consistent with these factors, and the suggested environments

of units Km15 and Km17.

The provenance of the sediments appears to be similar to that of

unit Km15, being mixed siliceous volcanic, sedimentary/low grade metamorphic,

ultrabasic, and probably also granitic.

UNITS Km17-19 (plates 1B, 2C)

This major unit is 232' thick, extending from 2454' to 2686', and

comprises a complex sequence of subgraywacke, sandy siltstone, mudstone and

coal. The provenance of these sediments appears to be slightly different

from that of units Km15-16, above, in that, while siliceous volcanics are

dominant, these are mainly in neutral shades, not green or - red. Picotite

was not seen. Feldspar and granitic rock fragments are abundant, implying

a granitic source. Unit Km16.probably has a transitional provenance.

The major unit comprises three units, each with a coal seam or

series of seams at the top. The tw6 upper units are sandy, the lower silty

The units immediately below, Km20, Km21 and Km22 show a similar sequence, the

units Km20 and Km21 being sandy like Km17 and Km18, and unit Km22 being silty

like Km19. Thus two major units with similar sequences, Km17-19 and Km20-22

were formed, each major unit possibly a cyclothem.
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As the whole of the sequence Km20-22 and Km17-19 is believed to

have been deposited in fluviatile/paludal environments, the reason for this

apparent cyclicity is obscure. It may be related to two phases of delta

development further downstream. The Company has included the sequence in

the Permian Illawarra Coal Measures.

UNIT Kni17 (plates 1B, 2C)

Characteristics: This unit, 79' thick and extending from 2454' to 2533',

consists of, in order of increasing depth, black bituminous coal, brownish

black carbonaceous fine siltstone, carbonaceous fine silty sandstone and

sandy siltstone, medium gray very fine to medium subgraywacke. Cuttings

samples have an anomalously high proportion of coal and coaly mudstone,

presumably due to caving of the coal seam. Detrital components of the

subgraywacke'include common, metamorphic and volcanic quartz, chert,

abundant siliceous volcanic rock fragments, argillite, micropegmatite,

granitic rock fragments, micriline, orthoclase, oligoclase, etc., cementing

minerals inclUde recrystallised illite, siderite and quartz overgrowth.

Cores 8 and 9 were cut in the upper part of the unit, from the

top (2454') to 2481'. Sedimentary structures in core 9 include wavy bedding

and cross-bedding (large and small scale). A rootlet zone occurs immediately

below the coal seam.

Boundary Criteria: The upper boundary is taken as the transition from

siltstone of unit Km16 to coal, the boundary being intersected in core 8.

The sonic, -gamma ray and resistivity logs all show pronounced changes at

this level.

Environment and Provenance: The sequence of lithologies and associated

sedimentary structures 'in core 9 suggest a river point bar4.1evee-back8wamp

sequence of depositional environments.
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The sediments appear to have been derived from a mixed siliceous

volcanic, sedimentary/low grade metamorphic and granitic terrain.

UNIT Km18 (plate 1B)

Characteristics: This unit, 73' thick, extends from 2533' to 2606'. The

lithological sequence has been largely deduced from the wire-line logs, as

the cuttings samples are non-representative because of cavings from the

coal seams. The sequence appears to be as follows (with increasing depth):

black coal, brownish black sandy siltstone, light gray fine subgraywacke, black

coal, brownish black sandy siltstone grading to mudstone.

Boundary Criteria: The upper boundary is taken as the top of the major coal

seam between 2533' and 2541'. This is marked by a sharp increase in resistivity

from the values of Km17, and sharp decreases in gamma ray and sonic log readings.

Environment and Provenance: Environment of deposition is uncertain, but

probably ranged from fluviatile to paludal. Provenance was as for unit Km17,

i.e. a volcanic, sedimentary/low grade metamorphic and granitic terrain.

UNIT Km19 (Plate 1B)

Characteristics: This unit is g0' thick and extends from 2606' to 2686'.

It consists of 5 black coal seams with interbedded brownish black sandy

siltstdne and coaly mudstone. Seams are thicker towards the top of the

unit. Cuttings in this interval are again non-representative because of

caving from the coal seams.

Boundary Criteria: The upper boundary is taken as the top of the uppermost

(and thickest) coal seam included in the unit. This is marked on the

resistivity log by a sharp increase in resistivity from the siltstone of

KM18 to the coal. The sonic log also shows a pronounced deflection, while

the gamma ray log peak is less marked, possibly because the seam is thin.
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Environment and Provenance: The fine grainsize and coal seams of the unit

indicate gentle current activity. These may be river floodplain ("overbank")

and swamp deposits. Provenance is uncertain, probably as for units Km17 and

Km18, i.e. a volcanic, sedimentary/low grade metamorphic and granitic terrain.

UNITS Km20-22 (plate 1B)

This major unit, 284' thick, extends from 2686' to 2970'. As

Mentioned above, it appears to contain a similar sequence to the overlying,

major unit Km17-19. Thus it comprises three units, each with a coal seam or

series of seams at the top. The two upper units are sandy, the lower silty,

as in Km17-19. Provenance appears to be similar to that of units Km17-19.

The upper two units have been included in the Permian Illawarra Coal Measures

by the Company.

UNIT Km20 (plate 1B)

Characteristics: This unit, 69' thick, extends from 2686' to 2755'. It

consists, in descending order, of interbedded black coal and brownish black

slightly sandy carbonaceous siltstone, and light gray fine subgraywacke with

illitic clay matrix and calcite cement.

Boundary Criteria: The upper boundary is taken as the transition from coaly

mudstone of unit Km19 to sandy siltstone. This is marked by a decrease in

radioactivity (gamma ray log) and an increase in resistivity.

Environment and Provenance: The sequence of rock-types in the unit is

. suggestive of a river point-bar sequence, the coal being deposited in a

backswamp environment. Provenance was as for unit Km17, i.e. siliceous

(altered). volcanic, sedimentary/low grade metamorphicAgranitic.
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UNIT Km21 (Plate 1B)

Characteristics: This unit, 54' thick, extends from 2755' to 2809'. It

consists of the following sequence (descending order): black coal, medium

dark gray carbonaceous siltstone, light gray fine subgraywacke with inter-

bedded siltstone towards the base.

Boundary Criteria: The upper boundary is taken as the top of the major

coal seam between 2755' and 2763'. This is marked by a decrease in

radioactivity from that of sandstone above (Km20), increase in resistivity,

and decrease in sonic log reading.

Environment and Provenance: As for KM20.

UNIT Km22 (plate 1B)

Characteristics: This unit, 161' thick, extends from 2809' to 2970'. In

descending sequence, it consists of interbedded black coal, medium dark

gray carbonaceous sandy siltstone (with siderite cement) and light gray

fine subgraywacke (with calcite cement), followed by carbonaceous sandy

siltstone, siltstone, illitic mudstone, a thin, coal seam and sideritic

sandy siltstone. The lower coal seam was recognised only from its low

sonic velocity.

Boundary Criteria: The upper boundary is taken as the top of the top coal

seam of the interbedded sequence in the upper part of the unit, this being

clearly marked on the sonic log by a sharp decrease in sonic velocity from

the sandstone of unit Km21 above. There is also an increase in resistivity.

An coal seam should show 'you the changes mentioned.

Environment and Provenance: This unit appears more complex than that

immediately above. Similarity of lithologies, however, suggests a general

fluvial-paludal environment. Provenance was as for Km20, i.e. a siliceous

volcanic, sedimentary/low grade metamorphic and granitic terrain.



24.

(plates 1B,

This major unit, 242' thick, extends from 2970' to 3212'. It

is basically a siltstone-very fine sandstone sequence, but conglomerate,

siltstone and coal occur at the top. This latter sequence is divided off

as a separate unit. The sequence is believed to be deltaic in origin,

environments ranging from prodelta slope through delta platform, river

mouth bar and beach to swamp. The whole sequence may represent a single

delta similar to the Holocene Niger delta (Allen, 1964). Provenance appears

to have been volcanic, granitic, sedimentary/low grade metamorphic.

In the Company interpretation, the sequence forms part of the

Permian Cumberland Coal Measures.

UNIT Km23 (plate 1B)

Characteristics: This unit, 32' thick, extends from 2970' to 3002'. It

consists, in descending order, of black bituminous coal, brownish black

slightly sandy siltstone (carbonaceous, with siderite cement), light gray

oligomict conglomerate (quartz, calcite, siderite cement).

Boundary Criteria: The upper boundary is taken as the top of the coal seam

at 2970', this being marked in the wire-line logs by increased resistivity,

decreased radioactivity and sonic velocity, from the readings in the overlying

siltstone/mudstone of unit Km22.

Environment and Provenance: These sediments are believed to represent the

topset facies of a deltaic sequence which includes the underlying unit Km24.

Environments of deposition may have included, from the base of the unit,

river mouth bar or beach, lagoon and coal swamp.

The sediments appear more mineralogically mature than those of

overlying units, and a similar provenance to that of unit Km24 is envisaged:

volcanic, granitic, minor sedimentary: the granitic contribution being more

important than in major units Km17-19 and Km20-22.
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UNIT Km24 (Plates 1B, 2D)

Characteristics: This unit, 210' thick, extends from 3002' to 3212'. It

consists of interbedded brownish black slightly sandy siltstone (siderite,

calcite, pyrite cement), brownish gray sandy siltstone to silty very fine

subgraywacke, light brownish gray fine subgraywacke (calcite, siderite,

pyrite cement).

Core 10 (3005' --3015') was cut near the top of the unit in brownish -

black carbonaceous very fine siltstone and olive gray sandy coarse siltstone

to very fine subgraywacke. Detrital components include quartz, siliceous

and feldspathic volcanic rock fragments, orthoclase, plagioclase, granitic

rock fragments, clay pellets, chert, argillite, quartz-muscovite schist,

muscovite, biotite, zircon, tourmaline, etc., cellular plant fragments,

•^
brown montmorillonitic clay. - Cementing minerals include well-crystallised

illite, calcite, and siderite nodules. Sedimentary structures include fine

lamination, small-scale cross-bedding, wavy bedding and rare burrows. A

carbonised glossopterid leaf fossil was seen at 3013'5".

Boundary Criteria: The upper boundary is taken as the base of the conglomerate

of unit Km23. This is marked on the wire-line logs by a decrease in resistivity

and sonic velocity and increase in radioactivity on going from conglomerate to

siltstone of Km24.

Environment and Provenance: The presence of pyrite, siderite and abundant

carbonaceous material indicates reducing conditions in the sediment. Sediments

of the unit are believed to represent pro-delta slope and delta platform

environments, i.e. the "foreset" beds of a delta. Provenance was from a

mixed volcanic, granitic and sedimentary/low grade metamorphic terrain.
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UNITS Km25-26 (plates 1B, 2D)

This major unit extends from 3212' to 3470' and is 258 thick.

The sequence is similar to that of Km23-24 in that it consists of a silty

lower section and conglomeratic upper section with a coal seam at top.

Like Km23-24 the sequence is believed to be deltaic in origin, representing

a series of "foreset"and "topset" environments. Provenance of the sediments

appears to have been similar to that of units Km23-24, the granitic contribution

possibly being greater. The sequence has been included in the Permian

Cumberland Coal Measures by the Company.

UNIT Km25 (plate 1B)

Characteristics: This unit, 79' thick, extends from 3212' to 3291'. In

descending order, it consists of black bituminous coal, brownish black coaly

mudstone, light gray oligomict conglomerate (some sandy) with interbedded

dark gray carbonaceous siltstone, sandy siltstone, pebbly subgraywacke with

quartz, calcite, siderite, illitic clay, pyrite cement.

Boundary Criteria: The upper boundary is taken as the top of the coal seam

at 3212', this being marked by an increase in resistivity and decrease in

radioactivity and sonic velocity on passing from siltstone of unit Km24 to

the coal.

Environment and Provenance: This sequence is believed to represent, like

unit Km23, a variety of "topset" environments of a deltaic complex, including

river mouth bar/beach, lagoon and swamp. Provenance was apparently from

volcanic, granitic and sedimentary/low grade metamorphic terrain.

UNIT Km26 (plates 1B, 2D)

Characteristics: This unit, 179' thick, extends from 3291' to 3470'. It

consists of grayish black pebbly medium lithic graywacke with mudstone wisps

grading downwards to brownish black sandy medium siltstone with siderite cement.

Wire-line logs indicate thin coal seams at 3292' and 3422'.
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Core 11 (3295'-33059, cut near the top of the unit, consists of

dark gray pebbly coarse to fine lithic graywackewithmudstone wisps. Pebbles

consist of quartz, pyritic chert, rare green chert, acid volcanic rock, white

quartzose sandstone, shale, argillite. Sand-size detrital components include

vein, volcanic and common (plutonic) quartz, metaquartzite, orthoclase,

micrccline,quartzose siltstone, granite, porphyritic acid volcanic rocks,

chert, argillite, etc., with rare green clay-mineral pellets, possibly

glauconite. Silt, carbonaceous material and brown montmorilloni tic clay

comprise the matrix, while cementing minerals include well-crystallised

illitic clay, pyrite and two generations of calcite.

Sedimentary structures seen in the core include wavy, dis-

continuous mudstone laminae and deformed small-scale cross-bedding.

Disrupted grains seen in thin section also suggest post-depositional

deformation.

Boundary Criteria: The upper boundary is taken as the base of the well

sorted pebbly subgraywacke of trait Km25. This is marked by a decrease

in resistivity and increase in radioactivity in passing into the graywacke

of Km26.

Environment and Provenance: Poor sorting and deformed cross-bedding in

core 11 suggest turbidity current deposition. This might result from loading

of poorly consolidated fine-grained deposits by coarser sediments, with

consequent slumping and turbidity current formation. The presence of

pyrite and siderite suggest reducing conditions, as does the presence of

glauconite, which, although allochthonous, probably indicates a marine

environment. As mentioned above, the sequence Km25-26 is believed to be

deltaic in origin - the sediments of Km26 appear to represent the marine pro-

delta slope environment. The thin coal seams may easily be allochthonous.
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The sediments were.derived from acid volcanic (ancient), granitic and

sedimentary/low grade metamorphic sources.

UNIT Km27 (plates 1B, 10, 2D)

This sequence has been included in the basal part of the Permian

Cumberland Coal Measures by the Company.

Characteristics: The unit is 413' thick, extending from 3470' to 3833'. It

consists of a variety of lithologies, including black coal, brownish black

coaly mudstone, brownish black to dark gray carbonaceous siltstone, some

sandy (pyrite, siderite, calcite cement), light gray to greenish or brownish

gray slightly silty very fine to fine volcanic subgraywacke (calcite, siderite,

pyrite cement). There are at least 21 coal seams in the unit, ranging in

thickness up to about 5', thicker seams being mainly in the section below

3647'.

Core 12 (3688!-3698') recovered a section immediately below a coal

seam. In order of increasing depth, the core comprises olive black carbonaceous

medium siltstone (with lamination, wavy bedding, small scale cross-bedding,

loading structures), olive gray silty fine to medium volcanic subgraywacke

(horizontal lamination), olive gray to brownish gray fine subgraywacke (small

scale cross-bedding), olive gray fine to medium subgraywacke (large scale

cross-bedding). Detrital components of the sandstone include minor quartz,

plagioclase (oligoclase-andesine), orthoclase, rare feldspar-glass volcanic

rock fragments, abundant feldspathic volcanic rock fragments, minor chert,

granitic rock fragments, muscovite, biotite, chlorite, carbonaceous fragments,

with minor brown clay matrix. Calcite cement is abundant, commonly replacing

feldspar; siderite is also present.

Boundary Criteria: The upper boundary of the unit is taken as the top of a

sandstone bed at 3470', this being the upper limit of the sandy sequence of
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Km27. The boundary is marked by an increase in resistivity and sonic velocity

and decrease in radioactivity on passing into the sandstone from the siltstone

of Km26.

Environment and Provenance: The occurrence of pyrite, siderite and

carbonaceous material suggests a generally reducing environment. Fluctuating

current activity is shown by the variation in grainsize. The sequence in

core 12 represents sediments deposited by currents of successively lower

competence, suggestive of a river point-bar environment. A river floodplain

environment is consistent with the available evidence. Sandstone at the top

of the unit may be the result of reworking of sediment during the subsequent

marine(?) transgression. The sediments were mainly derived from a contemporary

intermediate volcanic source, with minor sedimentary, granitic and ancient

volcanic contribution.

UNIT Km28 (plates 1C, 2D, 2E)

This sequence was regarded by the Company as equivalent to the

Budgong Sandstone Member of the Berry Shale, a formation in the Permian

Shoalhaven Group.

Characteristics: The unit extends from 3883' to 4270' and is 387' thick.

It consists of silty to clean very fine to fine sandstone, with lesser sandy

siltstone, mudstone and claystone.

Core 13 (3955 1 -3965') cut in the upper part of the unit, consists

of olive black to dark greenish gray slightly carbonaceous fine silts -time

(chlorite, calcite cement) and dark greenish gray fine and very fine arkose.

Detrital components of the arkose include rare (2-3%) volcanic quartz, andesine,

rare orthoclase, feldspathic volcanic rock fragments, some glassy volcanic

rock fragments, silica spherylites, siltstone intraclasts, biotite, muscovite,

leucoxene, sphere, magnetite, zircon, etc. A feature of the rock is the well
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crystallised chlorite cement; later calcite cement is also present, and some

sphene may be authigenic. Sedimentary struptures include lamination, small

scale cross-bedding, wavy bedding, loading structures, rare burrows.

Side-wall core 22 (4159') is similar to core 13, but rock fragments

predominate, making it a subgraywacke.

Core 14 (4210'-4220') consists of dark gray very fine feldspathic

graywacke to sandy coarse siltstone. Detrital components include quartz

(about 50%), oligoclase, microline, siliceous fine-grained volcanic rock

fragments, siltstone intraclasts, biotite, muscovite, carbonaceous fragments,

with illitic clay matrix. There is minor pyrite cement and calcite replacing

feldspar. Sedimentary structures include abundant burrows and wavy bedding,

and foraminifers (some arenaceous) are common.

A thin section of sandstone from 4090'-4100' has about 55% quartz

and is an arkose. Thus there appears to be considerable variation in

mineralogy of the sandstones of the unit. The distribution of abundant

chlorite cement is shown on the composite well log; other cements include

calcite, pyrite and siderite. Siltstones have similar cementing minerals.

The claystones, of which there are three distinct beds in the unit, are

illitic, and have biotite flakes.

Boundary Criteria: The upper boundary is taken as the base of the lowest

coal seam in the coal measure sequence above (Km27). This is best marked

on the sonic log, by an increase of sonic velocity in passing from coal to

sandstone of Km28.

Environment and Provenance: The presence of foraminifera in core 14 suggests

a marine environment for at least past of the unit. Chlorite probably forms

on marine diagenesis, particularly in lagoonal or near-shore marine environments

(Folk, 1965, p. 95). These features, the textural uniformity of the unit, and
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the proximity of presumed terrestial deposits (Km27) suggest that the sediments

of the unit were deposited in a near-shore marine or lagoonal environment. The

claystones, somewhat problematical, may be reworked volcanic ash deposits.

Variation in mineralogy of the sandstones suggests two source areas,

one of contemporary intermediate volcanic activity, the other a mixed granitic,

ancient volcanic and sedimentary/low grade metamorphic terrain.

UNITS Km29-33 (plates 1C, 1D, 2E,- 2F)

This sequence extends from 4270' to 5963', and is 1693' thick. It

corresponds with the silty section recognised by the Company as equivalent to

the Permian Berry Shale (Shoalhaven Group). The sandy section at the top of

this formation is here separated as a major unit (Km28). The section consists

mainly of sandy siltstone and silty sandstone, with lesser mudstone, claystone

and pebbly sandstone (unit Km30). All units are believed to be marine, from the

occurrence of marine fossils, and glauconite in Km32 and Km33, but no marine

indicator was recognised in Km30. Gentle current activity appears to have

prevailed during deposition of the sequence, except for unit 30 (moderate to

strong current activity), and the cores show much reworking of the sediment

by organisms. The occurrence of scattered pebbles in the fine grained

sediments, up to about 4600', suggests possible ice rafting of coarse material.

Reducing conditions in the sediment resulted in precipitation of pyrite,

siderite and minor calcite.

UNIT Km29 (Plates 1C, 2E)

Characteristics: The unit extends from 4270 1 to 5143', and is 873' thick.

In order of increasing depth it consists of brownish black mudstone and slightly

sandy fine to medium siltstone grading downwards into slightly pebbly sandy

coarse siltstone to silty very fine sandstone. There is a slight decrease in
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model grainsize to medium silt near the base of the unit. Sediments are

slightly pebbly below about 4600'; all are carbonaceous and have siderite,

pyrite and calcite cement, the proportion of siderite increasing with depth.

Core 15 (4620'-4630') consists of olive to brownish black slightly

pebbly silty protoquartzite grading to sandy coarse siltstone. Pebbles include

quartz, black chert, argillite, microgranite, gray siliceous volcanic rock

fragments. Other detrital components include quartz, plagioclase, orthoclase,

muscovite, volcanic rock fragments, argillite, quartz-muscovite schist, pyritic

quartz siltstone, rare glauconite, carbonaceous ffagments, etc., with brown

illitic clay matrix. Cementing minerals are calcite and minor pyrite.

Sedimentary structures include lamination, wavy bedding, burrows, and

bioturbation.

Core 16 (4927' -4934') consists of slightly pebbly very fine lithic

graywacke to protoquartzite, grading to sandy coarse siltstone. Detrital

components are similar to core 15, but there is a slightly greater proportion

of feldspar and rock fragments. Sedimentary strubtures include lamination,

wavy bedding, small-scale cross-bedding.

Large brachiopod shells (disarticulated) occur in core 15.

Boundary Criteria: The upper boundary is taken as the transition from silty

sandstone of unit Km28 to mudstone and sandy siltstone at, the top of Km29.

This is marked by a small increase in radioactivity, separating intervals

of the gamma ray log with different characteristics: large fluctuations in

Km28, smaller fluctuations in Km29. The resistivity log shows a similar

change in character, but the boundary is not so well marked.

Environment and Provenance: Uniformity of lithology suggests essentially the

same environment of deposition for the whole unit; with minor decrease in
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average current velocity up the section. The presence of brachiopods and

burrows indicates a marine environment at least at times not toxic to

animal life, although the presence of glauconite, pyrite and siderite suggests

reducing conditions below the sediment/water interface. Pebbles, which occur

up to at least the level of core 15 (4620'-4630') are not consistent as traction

- current deposited material with the fine grainsize of the sediment bulk. A

special mechanism of transport, such as ice or tree-root rafting is envisaged

for their occurrence.

The sediments appear to have been derived from a mixed granitic,

ancient.acid volcanic and sedimentary/low grade.metamorphic terrain.

UNIT Km30 (plates 1C, 2E, 2F)

Characteristics: This unit, 120 1 thick, extends from 5143' to 5263'. It

consists of olive-gray slightly pebbly fine to medium protoquartzite, with

minor.oligomict conglomerate and brownish black sandy siltstone (siderite

cement). Sandstone cementing Minerals include quartz overgrowth, calcite,

siderite, pyrite, dawsonite (seen only in core 17). Mean modal grainsize

decreases down the unit from medium to fine sand-size.

Core 17 (5197'-5207') consists of fine to medium protoquartzite

to oligomiat conglomerate, some silty. Pebbles include milky quartz, black

chert, quartzose sandstone, gray porphyritic acid volcanics, pyritic arkose,

porphyritic microgranite, greenish gray siltstone. Other detrital components

include vein, metamorphic and common quartz, chert, quartz muscovite schist,

siltstone, volcanic rock fragments, rare orthoclase and plagioclase, with

illitic clay matrix. Cementing minerals comprise quartz overgrowth, minor

calcite, and radial fibrous aggregates of dawsonite, some replacing feldspar .

Sedimentary structures include graded bedding (waxing and waning current types),

wavy bedding, burrows.
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Boundary Criteria: The upper boundary is taken as the transition from sandy

medium siltstone to slightly pebbly fine sandstone. Appearance of the latter

lithology in cuttings at 5120', and the gradational change seen in the gamma

ray log, suggest this transition may be intercalated sandstone and siltstone.

However, there is an abrupt increase in the proportion of sandstone in the

cuttings at 5150' at which level there is also a sharp increase in resistivity

(5143'). Thus, although there may be a few thin beds of sandstone above 5143',

it seems reasonable to place the boundary at 5143'.

Environment and Provenance: The sedimentary structures in core 17 suggest

periods of moderate to strong current activity, resulting in sediments of varying

grainsize, alternating with periods of quiescence in which burrowing took place.

No specific indicators of a marine environment (e.g. fossils) were seen, but

the occurrence of marine units above and below (Km29 and Km31) suggests such

an environment, perhaps a barrier beach/bar complex.

The sediments were derived from a sedimentary/low grade metamorphic,

ancient acid volcanic and granitic terrain.

This section was regarded by the Company as equivalent to the

Kedumba Creek Sandstone Member of the Berry Shale.

UNIT Km31 (plates 1C, 1D, 2F)

Characteristics: The unit extends from 5263' to 5850' and is 587' thick.

It is made up from two intervals of slightly different gross lithology. The

upper, 5263'-5420', consists of brownish black sandy medium to fine siltstone,

with lesser mudstone and . claystone, all carbonaceous. Cementing minerals

include pyrite, siderite and calcite. Shell fragments occur in the cuttings

from this interval.
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The lower section consists of brownish black slightly pebbly

sandy coarse siltstone to silty very fine sandstone, with lesser sandy

medium siltstone, all carbonaceous. Cementing minerals include pyrite,

siderite and calcite: the proportion of calcite increases with depth,

some occurring as vein filling. Shell fragments occur in the cuttings

at the top of the section, brachiopod, peleeypod and indeterminate

calcareous fossil fragments in core 18.

Core 18, 5678'-5688', consists of grayish black pebbly, sandy

coarse siltstone. Pebbles include gray pyritic siltstone, fine orthoquartzite,

milky and clear quartz, carbonaceous siltstone, buff-coloured pyritic quartz-

feldspar porphyry. Finer detrital components include quartz, volcanic rock

fragments, siltstone, argillite, chert, plagioclase, orthoclase, microeline,

muscovite, biotite, carbonaceous fragments, etc., with illitic clay matrix.

Cementing Minerals include minor calcite, siderite and pyrite cement.'

Sedimentary structures include lamination and wavy bedding.

Boundary Criteria: The upper boundary is taken as the transition from pebbly

protoquartzite to sandy medium siltstone, this being marked by a sharp increase

in radioactivity and decrease in resistivity and sonic velocity at about 5263'.

Unlike the upper boundary of unit Km30, the lower boundary of unit Km30 is

not intercalated or gradational in lithology.

Environment and Provenance: The uniformity of lithology of the unit suggests

a similar environment of deposition for the whole unit, except that the upper

section (5263' to 5420') may have been deposited in a more sheltered environment.

From the fine grainsize, currents were gentle, pebbles (as in core 18) probably

being rafted by ice or tree-roots. The occurrence of marine fossils with

articulated shells in core 18 indicates a marine environment and little transport.

The presence of pyrite and siderite indicates reducing conditions in the substrate.

Provenance for the unit appears to have been similar to that of Km30 and Km29,

namely a mixed sedimentary, granitic and ancient acid volcanic provenance.
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UNIT Km32 (plate 1D)

Characteristics: This thin unit, 42' thick, extends from 5850' to 5892'.

It consists of olive gray to brownish gray slightly silty fine to very fine

protoquartzite, divided by a central section of sandy siltstone. The

sandstone is characterised by the presence of up to about 5% of alloch-

thonous glauconite. Other detrital components include metamorphic, vein,

volcanic and common quartz, siliceous volcanic rock fragments, chert,

orthoclase,-plagioclase, quartz-muscovite schist, chert, muscovite, etc.

Cementing minerals include quartz, calcite, siderite, pyrite.

Boundary Criteria: The upper boundary is taken as the transition from

silty very fine sandstone and sandy coarse siltstone of Km31. to slightly

silty fine to very fine glauconitic sandstone. This is best marked in

the wire line logs by a decrease in radioactivity at about 5850'.

Environment and Provenance: Fine grainsize implies gentle current

activity. The presence of glauconite indicates a marine environment with

reducing conditions and slow deposition. The presence of siderite and

pyrite also indicates reducing conditions in the sediment.

Provenance was as for Km29-Km31, namely a sedimentary/low grade

metamorphic, acid volcanic and granitic provenance.

UNIT Km33 (Plate 1D)

Characteristics: This unit, 71' thick, extends from 5892' to 5963'. It

consists of brownish black slightly pebbly sandy coarse siltstone to silty

very fine sandstone, characterised by the occurrence of glauconite.

Cementing minerals include pyrite, siderite, calcite.
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Boundary Criteria: The upper boundary is taken as the transition from

glauconitic fine sandstone of Km32 to slightly glauconitic sandy coarse

siltstone. This is best marked in the wire-line logs by an increase in

radioactivity. There is also a decrease in resistivity.

Environment and Provenance: The fine grainsize of these sediments indicates

gentle current activity, glauconite a marine environment. The unit appears

similar in both environment and provenance to unit Km31.

UNITS Km34-37 (plates 1D, 1E, 2F, 2G)

This section, from 5963' to 8145', approximates that recognised

by the Company as Nowra Sandstone and undifferentiated Lower Shoalhaven Group.

The main differences in the present subdivision are that the two Company units

are combined into one major unit, with some finer subdivisions; also the

section from 8145' to 8353', included by the Company in the Lower Shoalhaven

Group is here separated. It is believed that this latter section (unit Km38)

may be non-marine, while the section included in Km34-37 is wholly marine.

The major unit is comprised mainly of variably silty fine to very

fine sandstone, with interbedded sandy siltstone and some coaly laminae.

Shelly fossils are common, and glauconite occurs rarely. Most sandstone is

pebbly.

The sediments appear to have been derived from a mixed ancient

acid volcanic, granitic and sedimentary/low grade metamorphic source, as for

units KM29-33. Mineralogic maturity increases slightly up the section.

UNIT Km34 (Plates 1D, 2F)

Characteristics: This unit, 527' thick, extends from 5963' to 6490',

•

^

^approximately the interval assigned to the Nowra Sandstone by the Company.

It consists of light olive gray slightly pebbly fine protoquartzite to



subarkose, with minor pebbly medium protoquartzite and interbedded sandy

medium to coarse siltstone (pyrite, siderite cement). The proportion of

interbedded siltstone is higher in the basal and upper parts of the unit.

A 15' thick bed of fossiliferous brownish gray slightly silty very fine to

fine subarkose with abundant calcite cement, occurs below 6360'. Glauconite

occurs above 6070'. Cementing minerals include quartz, calcite, siderite

and pyrite. Shell fragments occur occasionally in the cuttings.

Core 19 (605W-60550 consists of olive gray pebbly silty medium

to very fine protoquartzite. Detrital components include common, vein,

metamorphic and volcanic quartz, pyritic chert, volcanic rock fragments,

siltstone, quartz-muscovite schist, shale, microcline, orthoclase, oligo-

clase, muscovite, glauconite, etc., with minor illitic clay matrix.

Cementing minerals include abundant coarse-grained calcite, quartz and

siderite. Brachiopod and pelecypod shells in various orientatiOns are

abundant. Sedimentary structures include lamination, wavy bedding, bio-

turbation.

Side-wall cores 8 and 6 (6340', 6342') consist of medium proto-

quartzite. Core 20 (6439'-6444') consists of olive gray silty very fine to

fine protoquartzite to subarkose, some pebbly. Some coarse quartzose sand-

stone laminae occur. Mineralogy is very similar to that of core 19, except

that no glauconite was seen. Pebbles include colourless to milky quartz,

siliceous fine orthoquartzite to quartzose siltstone, gray shale, white

quartz-feldspar porphyry, black carbonaceous siltstone, light green fine

graywacke, black chert and quartz-muscovite schist. Cementing minerals

include calcite, quartz, pyrite and in places, abundant siderite.

Sedimentary structures include lamination, wavy bedding, ,bUrrows, graded

bedding (waxing/waning current type), bioturbation. Brachiopod and foramin-

inferal shells, faecal pellets and possible crinoidal debris occur.
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Boundaxy Criteria: The upper boundary is taken as the transition from sandy

siltstone - (of unit Km33) to fine sandstone. This is well marked on the gamma

ray log by a decrease in radioactivity beginning at.5953'.

Environment and Provenance: The occurrence of glauconite and brachiopods

indicates a marine environment. Grainsize of the sediments suggests currents

of rather uniform strength, nearly all sandstone having a mode of fine sand

size. Periods of gentler current activity are indicated by interbedded sandy .

siltstone. Pebbles may have been rafted by ice or tree-roots. The character

of the gamma ray log suggests a nearly uniform pattern of bedding through the

unit. The sediments were derived from a terrain with granitic, altered acid

volcanic and sedimentary/low grade metamorphic rocks.

UNIT Km35 (plate 1D)

Characteristics: The unit, 270' thick, extends from 6490' to 6760'. It

consists of interbedded light olive gray pebbly fine protoquartzite, olive

gray slightly pebbly silty very fine protoquartzite and dark olive gray to

brownish black sandy carbonaceous siltstone. Cementing minerals include

quartz, calcite, siderite and pyrite. Glauconite occurs in cuttings from

6530 1 -6540', although this may be caved material. Two thin sections prepared

from cuttings showed the very fine protoquartzite to have a similar provenance

to unit Km34, above: midrocline, orthoclase, oligoclase, volcanic rock fragments,

argillite and chert occur. Shell fragments occur sporadically in the cuttings

from the section, espeCially near the base.

The pattern of lithological variation with depth differs from that

of unit Km34, above, in that Km35 has thicker individual beds, and the variation

in lithology is also greater. This is best seen on the gamma ray log. The

unit as a whole is finer grained than Km34.
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Boundary Criteria: The upper boundary is taken as the top of a pebbly fine

protoquartzite bed which has prominent characteristics on the wire-line logs.

This level separates two parts of the gamma ray log with different patterns

of variation. It is marked by a sharp decrease in radidactivity on passing

from siltstone of Km34 into the pebbly protoquartzite. There is also a

decrease in.resistivity and an increase in S.P. log deviation at this

level.

Environment and Provenance:  The presence of shelly fossils and rare glauconite

indicates a marine environment. The variable grainsize of the sediments

indicates variable and intermittent current activity. Pebbles may have been

rafted by ice or tree-roots. The presence of pyrite and siderite indicates

reducing conditions in the sediment. The lowest part of the unit, from 6715'

to 6760' is lithologically similar, and has a similar gamma ray log pattern,

to unit Km37. But for the separation of unit Km36, this interval would have

been included with those sediments in unit Km37, below.

The sediments appear to have been derived from a mixed granitic,

altered acid volcanic and sedimentary/low grade metamorphic terrain, like

unit Km34.

UNIT Km36 (Plates 1D, 2F)

Characteristics: This thin unit, 72' thick, extends from 6760' to 6832'.

It consists of light olive gray pebbly fine to coarse protoquartzite (quartz,

calcite, pyrite cement) with a section of olive gray to brownish black silty

very fine to fine protoquartzite and sandy coarse siltstone, also slightly

pebbly. Cementing minerals include quartz, calcite, siderite and minor

pyrite.

Core 21 (6800'-6803') consists of brownish black slightly pebbly

very fine protoquartzite and slightly pebbly sandy coarse siltstone. Pebbles
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include milky and clear quartz, black chert, light gray quartzose siltstone,

dark gray quartz-muscovite schist, white silicified tuff. Finer detrital

components include common, volcanic, vein and metamorphic quartz, chert,

plagioclase, orthoclase, micraine microperthite, pilphyritic acid volcanic

rock fragments, siliceous volcanic rock fragments, calcitic fossil fragments,

etc., with illitic clay matrix. Cementing minerals include calcite, siderite

and minor quartz and pyrite. Fossils include shells of brachiopods and pele-

cypods, some articulated, up to 4cm long. Sedimentary structures include

bioturbation (with recognisable burrows) and stylolites, the latter a

megascopic expression of pressure solution effects which can be seen in

thin section: compaction has been strong.

Boundary Criteria: The upper boundary is taken as the transition from silty

very fine sandstone (of Km35) to pebbly fine sandstone. This is harked in the

wire-line logs by a sharp decrease in radioactivity and an increase in

resistivity. The lower boundary has less sharp log characteristics, probably

because of intercalation of rock-types.

Environment and Provenance: The occurrence of brachiopods indicates a marine

environment, at least for the finer members of the unit. Coarse grainsize

implies moderate to strong current activity, with a period of weaker currents

during deposition of the siltier sediments of the unit. The articulated state

of some shells indicates minor transport. The sediments were derived from a

mixed granitic, acid volcanic and sedimentary/low grade metamorphic terrain.

UNIT Km37 (Plates 1D, 1E, 2F, 2G)

Characteristics: This thick section extends from 6832' to 8145', being 1313'

thick. It consists of olive gray to brownish black slightly pebbly, variably,

silty very fine to medium sandstone with lesser sandy siltstone and some coal

laminae.
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A few intervals are characterised on the wire-line logs by their

high resistivity, probably due to high content of calcite cement; otherwise

the resistivity log is fairly uniform in character. The gamma ray log

exhibits changes in general level of radioactivity superimposed on a pattern

of minor fluctuations, reflecting varied silt and clay content of the

interbedded sandstones. Siltstone beds are responsible for peaks of

higher radioactivity.

The sandstones show only small variations in feldspar and rock

fragment content which, however, lead to their classification in the sub-

arkose, protoquartzite, subgraywacke and arkose fields. Cementing minerals

include calcite, siderite, quartz and pyrite; dawsonite was recorded from only

one sample - of cutting?, 7130'-7140'. Glauconite occurs sporadically in the

unit. Carbonaceous material in the form of finely divided fragments of

carbonised vegetable matter is abundant through the unit. Coal laminae may

represent intersections of thicker woody fragments.

Shelly fossils are abundant in this unit, brachiopods (including

spined productid types), polyzoe and foraminif era being recorded.

Core 22 (7160'-7165I) consists of dark gray sandy coarse siltstone

grading to silty very fine protoquartzite. Detrital components include quartz,

chert, siliceous protoquartzite, volcanic rock fragments, quartz-muscovite schist,

argillite, orthoclase, oligoclase, granitic rock fragments, muscovite, chlorite,

biotite, carbonaceous material, etc. Quartz, chlorite, siderite and pyrite

are cementing minerals: pyrite at least appears early diagenetic (disrupted

nodules). Sedimentary structures include wavy and graded bedding, burrows and

bioturbation. Rare shell fragments are present.

Core 23 (7562'-7567') consists of olive gray to olive black sandy

medium to coarse siltstone (carbonaceous, with illitic clay, pyrite nodules),
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slightly pebbly silty very fine to medium subgraywacke, and minor pebble

conglomerate with silt matrix. Pebbles include milky and clear quartz, black

chert, dark gray shale, light gray quartz-muscovite schist, light greenish

gray siliceous sandstone and siltstone, light gray siliceous volcanic rock,

greenish gray altered andesite; aplite, quartz-feldspar porphyry. Finer

components as for core 22. Cementing minerals include siderite, quartz,

calcite and pyrite. Sedimentary structures include small scale cross-bedding,

wavy bedding, burrows and bioturbation.

Core 24 was not recovered. Core 25 (7872'-7879') consists of

olive black slightly pebbly silty very fine subgraywacke. Pebbles are

composed of a variety of siliceous sedimentary, volcanic and granitic rocks,

as in core 23. Rhyolite was one additional rock type recognised. Finer

detrital components include common and volcanic ,quartz, chert, orthoclase,

microcline, granitic rock fragments, quartz-muscovite schist siliceous

volcanics, muscovite, argillite, biOtite, chlorite etc., with illitic clay

matrix. Cementing minerals include quartz, calcite, siderite, minor pyrite.

Single brachiopod shells without orientation are common. Sedimentary structures

include burrows, wavy 'bedding, bioturbation.

Boundary Criteria: The upper boundary is taken as the transition from pebbly

medium to coarse protoquartzite of Km36 to silty very fine, protoquartzite.

This is marked by an increase in radioactivity and decrease in resistivity at

about 6832'. There is possibly some interbedding of the two rock types.

Environment and Provenance: The occurrence of brachiopods, polyzoa, fora-

minifera and glauconite point to a marine environment of deposition for the

unit. The fine grainsize and poor sorting Of the sediments suggest week to

moderate current activity. Reworking by organisms also resulted in poor

sorting. At least some of the pebbles may be transported by ice, ortree roots.

The occurrence of pyrite and siderite . indicates reducing conditions in

sediment.
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The sediments were derived from a terrain of granitic, altered

acid and intermediate volcanics and sedimentary/low grade metamorphic rocks:

specific rock types are mentioned in "Characteristics", above. Mineralogic

maturity (as reflected in the ratio of quartz torock fragments and feldspar)

increases slightly up the section.

UNIT Km38 (plates 1E, 2G)

This major unit, the lowest recognised in the well, has been separated

from the overlying sediments because of its coarser mean grainsize, poorer

mineralogic maturity, and lack of marine fossils. Such shelly fossils as

do occur in the cuttings are believed to be caved from the richly fossiliferous

section above. Coaly wood fragments occur more abundantly in the cuttings than

in the interval above, and are common in the single core cut in the unit,

core 26. These factors are taken to indicate a grossly different environment

of deposition from the major unit Kth34-37 above.

Characteristics: The unit extends from 8145' to 8353', being 208' thick.

It consists of light olive gray to dark gray slightly pebbly Medium to coarse

subgraywacke with minor silty very fine to fine subgrgywacke and sandy siltstone.

Pale green siliceous fragments in the cuttings at 8340', when examined in thin

section, include quartzose sandstone and siltstone, and chloritic quartz-feldspar

porphyry, probably from pebbles in a basal conglomerate. Mineralogic maturity

of the sandstone appears to increase up the section. Cementing minerals include

quartz, minor pyrite and calcite.

Core 26 (8205'-8208') consists of olive gray medium subgraywacke and

silty fine to very fine subgraywacke. Detrital components include common and

vein quartz, orthoclase, microcline microperthite, andesine, granitic rock

fragments, vesicular chloritic volcanic rock fragments, quartz porphyry,

siltstone, quartz-muscovite schist, argillite, muscovite, macerated wood
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fragments, etc., with illitic clay matrix. Cementing mineral is quartz.

Sedimentary structures include cross-bedding, scour and fill, wavy bedding

and a small fault (which occurred between periods of deposition).

Boundary Criteria: The upper boundary is taken as the transition from

silty fine sandstone to medium sandstone. This transition is not well

marked on the wire-line logs, but may correspond to a sharp decrease in

resistivity at about 8145' (possibly due to a lower proportion of calcite

cement in the coarser sandstone).

Environment and Provenance: The scarcity of marine fossils in the cuttings

suggests such fossils are caved material. The coarse grainsize and abundant

wood fragments suggest a fluviatile environment of deposition. Faulting

contemporaneous with sedimentation and scour and fill structures indicate

.erosion and reworking of sediments, with channels into which unconsolidated

sediment slumped.

The sediments were derived from a terrain with granitic, volcanic

and sedimentary/low grade metamorphic rocks.

UNIT Km39 (plates 1E, 2G)

This major unit extends from 8353' to the bottom of the well at

8406'. It consists of andesitic volcanic rock of uncertain age.

Characteristics: The unit is 53' thick. Cuttings through the unit show a

uniform lithology of dark greenish gray microcrystalline volcanic rock;

a constant small proportion of cuttings of calcite, chlorite, pyrite and

haematite represent vesicle and vein fillings. The wire-line logs indicate

a section with low resistivity and high radioactivity between 8374' and

8378': the Company recognised a shale bed in this interval, but no

evidence of this was found in the cuttings.
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Core 27 (8403'-8406') consists of dark greenish gray to greenish

black agglomerate to lapilli tuff with fused bombs of vesicular andesite.

The mineral assemblage is oligoclase/andesine, albite, augite, chlorite,

calcite, iron ore mineral. Calcite and chlorite occur in vesicles and veins,

some of the chlorite pseudomorphing stumpy crystals, probably originally

epidote. Matrix between the bombs consists of chloritic clay.

Boundary Criteria: The upper boundary of the unit is taken as the transition

from conglomerate of Km38 to volcanic rock of Km39. This is best marked in

the wire-line logs by a sharp decrease in radioactivity corresponding to the

low potassium content of the volcanics.

Environment and Provenance: The unit appears uniform in lithology and thus

represents essentially the same environment and provenance throughout. The

rock is interpreted as an agglomerate, the result of pyroclastic activity.

Bombs were probably still partly fluid on impact, as fusion appears to have

taken place: this makes recognition of the nature of the rock difficult, but

the texture is not consistent with that of a lava or sill: parts of the rock,

which represent original bombs, have different flow fabric orientation.

Albite is not of primary origin. The assemblage displays features

of the spilite suite, but the presence of calcic plagioclase precludes such

a classification. From the essential components oligoclase/andesine and

augite the rock is an andesite. Calcite and chlorite are of secondary origin.
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SUMMARY

Stratigraphy (see figure 1)

Thirty-nine lithologic units have been recognised, identified

informally Km1 to Km39. These have been grouped into sixteen "major" units

on a lithogenetic basis.

Figure 1 compares the Company stratigraphy with the informal

units recognised herein. It may be seen that a finer subdivision has been

made, although Company boundaries correspond closely with boundaries between

some informal units.

Units Km2-5 and Km6-10 correspond to the Wianamatta Group and

Hawkesbury Sandstone respectively. The three major units Km11-13 9 Km14

and Km15-16 correspond to the Narrabeen Group, differentiating "siltier"

upper and lower sections from the middle section.

Units Km17-19, Km20-22, Km23-24, Km25-26 and Km27 correspond to

the "Upper Coal Measures". The boundary at about 2812' between the Illawarra

and Cumberland Coal Measures is not here regarded as dividing sections of

grossly different depositional environment.

Unit Km28 corresponds to the Budgong Sandstone Member of the Berry

Shale, although the lower boundary of the unit was placed a little lower than

in the Company interpretation.

Units.Km29-33 correspond to the Berry Shale, the unit Km30 corres-

ponding to the Kedumba Creek Sandstone Member. Km30 was regarded as repres-

enting a short period of strong current activity in a long interval of gentle

current activity, and was not given major unit status.

Units Km34 -37 correspond to the dominantly Sandstone lower section

of the Shoalhaven Group (as opposed to the dominantly silfstone upper section

Km29-33). Unit Km34 corresponds to the Nowra Sandstone.
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Unit Km38, included in the Shoalhaven Group by the Company is

believed to be non-marine and has been given major unit status.

Unit Km39 corresponds to the Volcanics of doubtful age regarded

by the Company as economic basement. The well was terminated in this section.

Sequence of Environments and Provenance (see figure 2)

Figure 2 should be largely self-explanatory. Lithological

symbols used are those given in the legend to the composite well logs

(plate 1A). The average grainsize mode of both major and minor lithologies

in any unit have been plotted.

In summary, the section represents the following:

i) Initial deposition of fluviatile sediments on volcanic basement (Km39, Km38).

ii) With sinking of the basin a marine transgression, and a long period of

marine elastic sedimentation (Km34-37, Km29-33).

iii) Shallow water marine sediments were followed by a period of terrestial

deposition, with coals. (Km28, Km27).

iv) Marine transgression, followed by deposition of a deltaic sequence,

culminating in delta-top coal deposition (Km25-26).

v) As for iv) (Km23-24).

vi) Fluviatile deposition, apparently in two phases (Km20-22, Km17-19), with

coal deposition.

vii) Fluviatile deposition (Km15-16, Km14) culminating in a period of possible

lacustrine deposition or of relative aridity with better drainage of the

floodplain (Km11-13).

viii) Deposition of a coarse sandy sequence, possibly fluviatile (Km6-10).

ix) Deposition of a fine grained sequence in lacustrine or estuarine

conditions (Km2-5).

x) After later deposition, erosion to present surface and soil formation (Km1).
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The "PROVENANCE TYPE" column (figure 2) lists five types.

A is characterised by abundant K-feldspar, granitic rock fragments,

altered volcanic rock fragments, sedimentary rock fragments, including

sandstone, shale and chert, low grade metamorphic rock fragments (quartz-

muscovite schist). The western margin of the basin, with Lower and Middle

Palaeozoic rocks is a likely source of this material.

B is characterised byandesineioligoclase, feldspathic volcanic

rock fragments, glassy rock fragments, rare quartz or other components. It

represents a contemporary intermediate volcanic source, probably related to

the source of the Gerringong Volcanics.

C is characterised by abundant altered volcanic rock fragments,

mainly siliceous, minor sedimentary and granitic components. The north-

eastern margin of the basin, with Middle Palaeozoic volcanics, is a likely

source of this material.

D is characterised by abundant pale green and red "chert", the

bulk of which is probably silicified volcanic rock, and the rare heavy mineral

picotite, probably from ultrabasic rocks. There are minor sedimentary and

granitic components. The occurrence of picotite and the abundant volcanic

"chert" suggest the northern margin, with the "Great Serpentine Belt", as a

possible source area.

E is characterised by its mineralogic maturity, and by the occurrence

of graphite. Minor sedimentary and metamorphic rock fragments occur. A

granitic and sedimentary/metamorphic terrain with graphitic schists would be

an appropriate source area.

Porosity, Permeability and Petroleum Prospects 

Porosity and permeability of core samples was determined by the

B.M.R. Petroleum Technology Laboratory. These results were extrapolated to
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other intervals in the section by visual comparison of lithology (taking

into especial consideration cementing minerals) and by examination of the

S.P. and resistivity logs.

In the well, sandstones with dominant clay matrix and/or cement

generally have higher porosity than those with dominant carbonate or quartz

cement. Also, porosity decreases with increasing depth. This is partly due

to greater compaction, but probably mainly to the greater abundance of

carbonate cement at depth (see the carbonate log, plate 1). Average porosity

values are plotted in figure 2.

The highest measured porosity was 18%, recorded in the Hawkesbury

Sandstone (core 1) and upper Narrabeen Group (core 2). Porosity greater

than 12% was recorded in sandstones from the Hawkesbury Sandstone, Narrabeen

Group and "Upper Coal Measures". In the section below the "Upper Coal

Measures", only unit Km30 has porosity greater than 12%, as interpreted

from the wire-line logs. This unit was the subject of the only successful

drill stem test: about 100 feet of gas cut mudwerie recovered.

Measurable permeability was detected in cores 2 and 3 only (2-22md).

There was no loss of circulation during drilling, and numerous gas shows

encountered during drilling later failed to register significant background

gas in the recorder. It is concluded that with the exception of zones in

the Hawkesbury Sandstone, low permeabilities in the Narrabeen Group and

parting permeability in the Kedumba Creek Sandstone, the section is tight.

Possible hydrocarbon source rocks include all carbonaceous rocks

in the section; possible petroleum source rocks include the silty sandstones

and sandy siltstones of the marine Shoalhaven Group, (units Km28, Km29-33,

Km34-37), and possible marine sediments in units Km26 and Km24. Suitable
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reservoirs might include units Km30, Km25 and Km23, but in the well these

sections were well-cemented and impermeable.

With regard to possible reservoirs for storage of natural gas,

unit Km7 might be worth investigation.
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COMPARISON OF B.M.R. UNITS WITH COMPANY INTERPRETATION
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PETROGRAPHIC WELL LOG.
KIRKHAM (A.O.G.) No.1

Geology by J.I.RAINE

Calcite

Sider.te

DO•vson.te.

S.I.co
Shale and mudstone

Remota.

Pr.

Voleamc vnd.Cterentgated^
Cloy ...merely

Coal, cool lornonae.

1,f...snare

DESCRIPTION
OF

INTERPRETED

LITHOLOGY

Rock Name 

(after Pettijonn,19571

SANDY SOIL 7

(NJ

OlAF PR811101. 191711F 

INIENSEDDID $ILTSTCNE AID VERY FINE PROTOOTARTZITE,
FINING 10:1805 BASF. NIGER CLAYSTOTTE.

et-DIVI 00)00111 PEBBLY PROTOITUARIZITE, SINOR $ILISTERE.

815

905

1089-- Cn

—••• 1160■—■ E
INTERBEDDED PEMLY FROTODIMITZITE, SAM)/ CARMAUOUS
011151011E 450 SLIGHTLY 50.01 CREMATE BIDSTERIE,

ISTERDZODED VERY FINE TO CURSE REEKY FROTOGUARIZII/
GMNISH SANDY 51115101e 10 =SPITE.

LITHOLOGICAL SYMBOLSWELL NAME,No. KIRKHAM No.1
OPERATING Co. A.O.G. Corp. Ltd.
WELL LOCATION
Lat.: 34'01'39 - S. Long.: 150'42'27- E.
Basin SYDNEY

State NEW SOUTH WALES
Tenement No. PEL102 *
1 , 250.000 Sheet No. S156/09

Conglome•ate,guartcose

Quartz sand ,sandstone

1Siltston

C la ystone

e

Plate 1A
'Accc ssory co•r•pcoentS

Feldspar

Grapk.te

Green pellets (10..nife.)

Mica

C.o. laonacemrs Crocr.ent

Calc•t.e fragment

(.nt fends)

FSsolats. aalittt .pencts^0

ELEVATION (A.S.L.)^SAMPLE STORAGE:

^

: Ground Level 270.8 ft.^I B.M.R.,Conberro
K. ^Datum 282.8 ft.

100 A=.0

5—

cry

=
HYDROCARBON SYMBOLS miscELLAN(0,..

L'4)

, Interval and Number

 of Formation Test [111"b1Framework^Sarkl Pebble.
Ctuartr.cKert frogmen:

Cra3.^•^AID
Volcanic rock fragment

Roan. rock fro:rent

Pletafflorpk.c rack Frog.

24.41

8
200 11.^v 41

-tS Snow of gas

'a Trace of gas Tr5 A Ai
A A I

No sample available

from interval
Volcanic agglomerate8

GAMMA RAY
LOG

B.M.R.
UNITS

DESCRIPTIONS OF

tCUTTIN GS

COMPANY

N TE RP R E TATION-z-
(OO. MCI Teat)

Calcite type —
(I mm reaction

Dolomite type--
110 min.reaction )

CORES ONLY C./
c,

Q-
0^increases

5.- el

Z

Radiation intensityDescription (_^refers to litnologica(

pattern® at corresponding depth)
Ni

5pros.Wt../.
Formation

• wr-- Test Data
2 4 60 API CC

037 1/7 

1) SAIDY SOIL, CRAY, IITH LIUIIE NODIES.

2) SILTSTORE, ILLITIC, DARX BTU, IITTICARTECNACEOUS
ERASMUS. CALCITE GENET. TRADES TO 3).

3) ILLITIC CLAYSICIE, 8121 21*), IITH SIDERITE
SCUMS.

HI PROIODWIATZITE, LIGHT GRAY, KIN KACUITITE, CALCITE,
SIDERITE CEEIENT.

5) 111.1.-0001E0 COARSE 011)010110 )0 VERY 1101
000I21UARTZ111, DARK GRAY. CALCIEE CEMI.

10

=_1 INTERBEDDED SILESTONE, EMSTOI, 0.185)051 000 0106FINE
T0010(5101Z111.

In

(-A160 E
172-LC

•-■

75300-
CL.TYSTME, 6/11..1 0LCS , .10ii

SIDERITE NODULES, CARBONACEOUS TRAGEDIES.

2) SANDY COARSE SILTSTOTIE, BREINISH BLACK, IIICALEOUS,
CARBONACEOUS. SIDERITE, (*CLINITE, 01170)2 CENENT.

3) ORTHODUARTZITE, LIGHT CLIVE GRAY, CALCITE, QUARTZ,
SIDERITE MINT.

4) DITTIONARTZITE TO PROTCQUARTZITE, SCRS PEBBLY,
EIGHT GRAY. ILIOLINITE, QUARTZ CEEENT; Id PLACES
PYRITE, CALCITE CR 58101)1 8101BE DONINANT
CENDIT.

ILLITIC ILIOSTONE TO SAXON $ILISTONE, BROM% RAY,
CA210I000.15, NICACEDUS. SIDERITE CEITENE.

300-WAX S•=s Ks, N.
s xs.s.• SKS

1 1, N•o-“S \
s^\S.-. ‘N.:LEKAOLIN ITIC CUYSTEHE.

350
370i!

SANDY SILTSTOTE 100 1)05 ORTROQUIRTZITE.
400

COARSE EREHOOUARTZITE, IIIICH SILISTOK.

500 ^ 480—
INURE:10E0 FINE TO COARSE PEBBLY FROTOOUARTZIT(, 01100)0110
AND SANDY SILTSTONE

600-

^-WY

6) TELL CERNY, IPITE, SPECITLED.700-

9oo '

EC-F-INTERBEDOEO FINE TO COARSE PEBBLY PROTCOUARTZITE, lIODSIDIE
AND SANDY $ILTSICTIE.

1000-

1) RIOTOTHUREZIEE, LIM GRAY, SOX SILTY. QUARTZ,
KAOLINITE, SIDERITE, CALCITE CUENT.

Z) SANDY SILTSTERE TO SILT( SANDSTONE, BROWNISH GRAY,
CARBONACEOUS, NICACEOUS. SIDERITE MOT.

31 SIUM PEU1TAL IMMUNE,^LIGHT
100111191 GRAY. SIDERITE =ENT.

4) 0E1.111 CLAYSTOCE, CREU ORD RED0191 ORM, GRADING
10 100110 RETOISH GROIN CLAYSTOTE, KAOLINITIC,
HEUTITIC. SIDERITE CEEDIT.

51 1(001 13051110, 0500(11 0)005.

51 SLBERATIACKE, SONE MIT, PINK AND REDA.
SIDERITE, QUARTZ CEX111.

— 1018
0A001 SILTSTOAD AND SILTY VERY FINE SAM/STEVIE,

PEUITAL KAOLINITIC CHOCOLATE CLAYSTME^SLOGRATIALKE.

-
Et's

1275--
1) FROICEPARIZITI TO CRTHODULREZITE, LIGHT DRAY.

QUARTZ, SIDERIEE CEMIT.

2) MIDI SILTSTOIE TO CIDSTONE, 111.1)16, 810111101
GRAY TO OLIVE GRAY. SIDERITE CENENT. 6

1) RESTOURIZITE, PEBBLY, LIM 21A8. ottart,
SIDERITE CIME; ILLIIIC CLAY ISTRIA.

2) MY SILTSTERE TO GLESECRE,^CI.IITE TRAY,
CARBOIACEEMS. SIDERITE ITICENT.

13./Yda Reeokel /969/6/
I AUS -1- 604



CORE S ONLY

1 8 0 0

1900

20oo

• 2125

5) COAL MACK, BITUI(IOUS.
EIKE SUBGRAYSACKE, SANDY SILISTONE, BITUMINOUS BLACK COAL

^.• 2533
ILIOSTORE, SANDY SILTSTRIE COARSENING 0122005 10 FINE
SLEGRATEDCAT. SANOY SILTSTONE, BITUMINOUS BLACK COAL

2606

2900

2970
30oo ^-- 3002

OLIGONICT CONGLOMNATE, SANDY SILTSIOXE, BLACK COAL.

INTERBEDDED SANDY SILTSTOIIE 0110 5)1111 VERY FINE 101(20
SUBERAYMACKE, MINOR BLACK COAL SEAMS.

3200

1215 - PEBBLY IEDILM LITHIC MATIACKE TO SANDI SILTSTCM.
MOOT BUCK CAA SEARS.

,•-•• IT:D• •-■ •

3500

0

37oo

92'
•Tr .

GRAIN SIZE
(Wentworth Scale)

Eslirn. size^es.
se-

ronge EN mode ct.

CARBONATE

LOG

(DILI-ICI Test )
Calcite type —

(1min-reaction

..Dolomite type—

‘'
' 1 ' 67, A' (10 min.reaction )

9\ q"
,/^APP

4.>^e

•^

2^6 8

DESCRIPTIONS ,OF

* CUTTINGS

( Description 0 refers to lithological
patternC)ot corresponding depth)

S.P. LOG

5* Iii volts Radiation intensity

DESCRIPTION

OF

INTERPRETED

LITH 0 LOGY

B. MR.
U NITS

COMPANY
INTERPRETATION

F^ Am,.16*
o^20

API
7 - 5^127

Formation
Test Data

Rock Name 
(after Pettijonn 0957)

I) PEBBLY F901COL22TAITI TO SUITIATME, LIGET Milk
CRAY. QUARTZ, moan, CALCITE, LATILIIITE 031111;
ILLITIC CUT IATR(X.

2) SAMT SIUSTOM TO MDSTEM, IU.ITIC, 80311191 MAY
TO 9)0E:419142A1, CARBOULEDUS, !ULCERS.
50000)11 009)01.

111000109)11101 TO COARSE, RAMIE 110IIII POSIT
' PROTEQUARTZITE- TO %BORATE/CM ARD EiTELIIII CRAY TO BORO119i

RACK EAST= 11 01000 SILTSTME.

MAME FIIIIIS WIMPS CRIES.

2100 2105'

FINING IWITARDS CYCLES (30 . -10t) Of PERTLY
SLECRAYTACKE^COTIGLORATE, SAIDT SILTSTOE,
ABS GREENISN GRAY ILLITIC CLAYSTOME.

3) ILLITIC CLAYMORE, GREENISH MAT. SIDERITE MIMI.
GRADES TO 4).

4) SASSY SIETSTOIE, CLIVE 9)00 10 BROMISM BUCK,
CARBOYACEOIA. 51500111 0(9)21.

II PEBBLY SUBMAYIACKE TO CO0*.0E001E, 1)9)1 9100;
CALCITE, SIDOUTE, QUARTZ COUR, ILLITIC CUT IATRIX

2316'

(DMis-run.

SANDY SILTSTONE,^VERY FINE SANDSTONE.

4z,

- 2363.— le

he
^2454

I) MALY ROSTOM, Roam BUCK. 0I9)3111 MEP.

7) SUEGLITIACKE, 119)0 9)01. SIDERITE, CALCITE COW;
ILLITIC aAt

6) ELL COOT: MITE, SPECKLED.

9)0111500*, SLIGITLY SUER, ILLITIC, 9)0*194 GRAY
TO BROMISII RUCK, EARDEIIACECUS. SIDERITE, CALCITE
MEM.

INTERBUIDEI) BITUMINOUS BLACK COAL, COALY nostoe, SANDY
SILTSTONE.

--e• 2686
CN1

• 2755-^0.4
CN

E l
^ 2809i 0

FINE 00302010A11E, INTERBEDDED 511151071 AND BITUMINOUS
BLACK COAL.

FINE SUBERAYNACKE, SANDY SILISTOME, 1)1.2)4005 2111* COAL.

A
SILTSTONE, IUDSTCRE, COARSENING UPIARDS TO INTERBEDDED
SANDY SILTSIONE, FINE SUBGRAYNACAT AID BITUMINOUS BLACK
COAL.

29oo

1) 0111. MACI, 011111111113.

2) 01131.01ERATE, OLISMICT. SIDERITE, QUARTZ, CALCITE
MEM; IIIMR CUT IATRIX.

I) ILESTME, MALY, ERILMISH BUCK. 519)1101 009)01.

4)01117 SIBTRAYUCIE, 9)09)19) 9)20. CALCITE, SIDERITE,
PYRITE MUT; CUT ILITR(X.

5) SLIGHTLY SMOT SILTSTEIE, 101111011U.01111C,
IR0131191 DUCK, URBOULEOUS. SIDERITE, CALCITE,
RARE P15110 009)01.

13101111 SAIDSTIME TO AIM 0I10511110, BROMISII MAT,
CMSORMEOUS. 219)2100 009)00.

CD 045 0 - • ^

0
1)4) AS ARNE. • 3212

PEBBLY SLEGRATIADIE TO OLIGO-IIICT CMGAMERATE, SAXOT
SILISTNIE, CORY MOSTRIE, MACK 01101111011 COAL

=cm=

ea- o-cx. • 40 -0.

0• 3291,4) FUMY ABGRATUCIE, LIMIT MAT. PNITE, CALCITE,
ILLITE 00EIT811111.

11113.5 1.11111C GRATUDI TO SAW SILTSICIIE,
GRATISH BLAU ELP011191 ELM 51011E, NAITE,
CALCITE, !LUTE COW; KIIMEITIUDNIT(C CIAT.
BRIE.

AN1

•3470
4) AlCAIIC SWERATUCIE, SOIL 511E1, LIGIT OLIVE SLAT.

CALCITE, 2111110, SIDERITE CBOT, 0)14(10 IA1111. INTERMIXED AIM VCISAAIC 159)00A1I010, SATIN SOISTEM
BITLIIIKOLIS MACK COAL. NM MALT ILIOSTOCE.

COOL SEARS THICKER 01109 0100'.

5) 5118111.1 SAM 5111515*,^9)011194
OLICA. C*9)9)ICE0115. SIDERITE, PYRITE, CALCITE
MIXT.

01

I 2
um3) COACT^9)0111191 BLACK. e.370 045
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S.P. LOG

Mr tim ma Its

DESCRIPTIONS OF^•:`

CUTTINGS

061050 &/n

4')

ts1 N

CARBONATE GRAIN SIZE^A.

°/. LOGG^went.orin Scale) ..I:-
A.^2

0
(slirn. size^6... s.^V'^co

co'4•--
range firnode Q.^4.•^S iA..

^Hand ^0

^

0^Ci .‘ s^44..
0^...

^

..^^Ckm <-'^, I Description (1) refers to ilinologicoi
pattern® at corresoonoing depth)

a-.
4.^GAMMA RAY"N^A^ C 1

^C .. 3^ V-is^LOG
^0 ^.I.^

<I,C)^ •‘•^\'^ 44.,^(Z.
4 4,,,,0^/... ,L.

^CI' '' A^Q- (3^< Co
^ s.+(.1`0^*Ts.

^

0 (A'^0 , 0^0 A,^ 4
o Q- r3 ,f.'^Q". 6"

(6- c„,^4, ..t• 4-^r^
Roc:Norton intensay

(0^A. A. 0^0^increases —s..

Ni .t‘^AM,.16 -^pgm.Ra -Eil/Ton
".- 0^Ito 0^AZ^

...___Forrn Toeti,o,no.

-N^FOSSILS
R- rare C- common

s....,:i.° A-abundant X- present

CORES dolAv^(Sri. H CI lest)

^

Q   Coicde type —
<0 os^D?^(irnin reactIon )

.,rw
,,,, , Dolornrie tspe--- ....,

l w (10 OM, re0C1.0e ) ,i‘...,...

e(l." ..^.4'^APprox.Wi .K.^..., e• 6
... '^n . ', 0 ‘..1 ..?^0^6 8 PO^

o
■‘*'

503/4
15^4'

- I l*

DESCRIPTION
OF

INTERPRETED

LITHO LOGY

Rack Noose
(after Pettijonn, 19 5: I

! 24^.1

7777b:
Thoo

25
CO

INTERBEDDED SLIGHTLY PESLY, SILTY VOW FOIE TO FINE
suemaruca, PROTODWATZITE ADD 92121050, ea wax
siLluca, 11121 HZ COAL LANIHAE.
VARIED SILT CCeTENT Al 510051005; Nal IS LESS SILTY
1001235 0910.
AVADANT SHELLY FOSSILS.

5) 10:aArot91 TO SLZARKOSE, SLIGHTLY PEPZLY,
0.100111 SILTY, LIEN) 91111 riAT 10000009) GAY,
DALCITE,. SIDERITE, CURTI cam.

2) SILTY SIDTIRATIACKE 10 PROTOILLITITZITE, SLIGHTLY
05213L1, ;LIVE SUCH 10 50051)50 MACK. MARTZ,
CALSITE, SIDERITE, PYRITE CEMENT, ILLITIC CLAY
DAIR11.

3) SAMGY 01110100, SRI:NISH BLACK, cramacEous.
SIDERITE ctaNI.

'A.

1! 'AI
t

e'
e.'

1."

79oo- 

A •

A
8000- t

aD

7900
• - rEip ±-"Z

H .

elb 6
--- 8000

01I10019 PEBBLY aOILI TO COARSE SIEGRAYRACTE KITH SANDY
5)115101010000003), COAL LAMINAE.

4) SUBGRAYKACKE, SLIGHTLY PEBBLY, LION OLIVE GRAY.
001010, RARE CALCITE, PYRITE CEMENT, ILLITIC
CLAY MATRIX.

5) SILICEOUS FRAGaNTS, PALE GREEN, INCLU0146
$MOSTCNE, 511151010, VOLCANIC ROCKS.

433oo

•ttl

8100

82 oo -

a

•
83oo

8400-

00

00

00

00

- 00

- 00

CO

- 00

00

Plate 1 E

s- •

4.4

=- '15

8406
TD.

00 -

00

00 -,

00 -

00-

0 0 -

00

00

0 0 -

00 -

00 -

6) VOLCANIC RICK, DARN GREENISH GRAY, MITH CAI CITE
PATCHES.

VOLCANIC AGGLOMERATE: AGGLUTINATED 00005 00 vEsiava
7 ANOESITE: *55(00261 100 OLIGOCLASE/ANDESINE-ALBITE.
A00I1E-C910lI1E-CALCITE-1051 ORE MINERAL.

00 -^
00

00 ^ 00

8.M.R Pelroleum &a/oral/on January /968
^ 7-0 peed Hope • y 13. Pf.,9. Redo^/969/ 6 /

COMPANY
NTERPRETATION

ce

Z

B. MR.

a.
0

8145

co:co co
E E

8353

Km 39-
8406^

ID.

PERMIAN?

6, • c, • (....,^Alb

UNITS

X ALIS - I -60 13



Ere...4.4o,^i_•_•.d_ Polk&

Quartz. cLca4 Csolorio, : : :^0
Scollmeotory rock Cr,. 01^op
VaCa•IC rock Fairest^v^at.
Plutonic rock Froycnt^0^0
fichrorplic rock Fro/.^//^0

Ovorle conglomerate, ITT
9rove.I

Quart, sand ,sonostone

CorIorweous r.olossr

CroricAt

Slitstone , silt.

ClOySIOne clay.

'Acctsvory'corpriertt

spar

Grum. pacnt

COO , cool lam inae
^Plate 2A

SnaIe and muostone.

Volcon.c agglonierom

11.cri

CO

INTRAFOREATICHAL BRECCIA 11111 SILTSTOIE [LASTS, SOIE GRAY
CHEST 1E81115, IN FINE 0( 1105101E 'Ann.

PETROGRAPHIC CORE LOG
KIRKHAM (A.O.G.) No.1^Geology by: J.I.Raine

F'rftci. (estimated)
^

Abundance I eshmoted

S - Skot

P - Poor

M - Medi u m

G - Good

< 6% R- Rare < 1%
6-12% C- Common 1-3%

12-12% A- Abundant > 3%

>20%

WELL NAME,No.: KIRKHAM^No.1^ELEVATION (A.S.L.) SAMPLE STORAGE

OPERATING^Co.: A.O.G. Corp. Ltd.^:Ground^Level .. 27013. ft. B.M.R.,Conberro
WELL LOCATION^ J.B. Datum. .282-8 ft.

Lot.: 3401'39'^S.^Long.: 15042'27 ^E.

Basin: SYDNEY
State: NEW SOUTH WALES

5 -•di...^ ,0 ,,f St ...rc Burman
Roots

Dierlisflor

(1.11

iii
4‘/

Cnros-ooM..s.sd•Ir-• -‘=
• sot<kr --'-=•--

Gro4sA haa.t^-

LOrrunne.^> Scin. thick

I. 5 con.^•

Tenement No. PEL 102 05-I cm^• ECS••Alb" ssts: 1 fl 14.4 Irma 104.4.1 --

1 , 250,000^Sheet No. SI 56 -9 •1-0 S Car^•

<01 co•^•

Lard cost

Slui-lictroctorc

u 5t7ioli5.s

CORR E LATION
GEN ERALIZED DESCRIPTION

A.r"

COMPANY
INTERPRET N.

•bf

UNITS

DESCRIPTION SPECIFIC ROCK
NAME

GENERALIZED ROCK NAME A f ter^Pettijonn^1957

PEBBLY TO VERY SLIGHTLY PEBBLY FINE TO COARSE QIILITZOSE
SAIDSTORE, 2.151111 15)0811, SCIE SILTY.

LIGHT

OLIVE

GRAY
981,3-4 DITHOQUARTZITE

DETAILED^DESCRIPTION
GRAIN - SIZE

(Mentoorin Scot.)^ Matrix and/or Ce m en I
Burr. sire OF ESSENTIAL

Range 13 Mode

POROSITs SnOsn •s soln

0 40 so ao .00

tsar 09 0•79,31

CLE•01.■ PIIESEns •S CERIENT

^

C. OSS 0•TC.E0 IF urrElii••^KAOLtN Go

^ COMPONENTS

C.1.041TE^006.,'"

10^20^30 •10 SO 60 70 30 90

1LLITE^.

1=1 cELS:7...,:: F TOtalfRoCk

SC/

till' Dery Moner ifs"

111.11

THIN-SECTION^ANALYS I S ACCESSORY MINERALS
(sum P-C-A or Measured ‘Yo rotot Roc:

SANDS

:017Aii•111

NOTES^•
(Provenance.

environment of
deposotion .o.ogenes.s.

ooiueontotoo• etc I

8151001 IIETANORFHIC, SEDIaNTMI,
POSSIBLY GRANITIC FROIDIANCE.

KAOLINITE (P11)25 10 REVISED ILLITIC
CLAY DORI%

-983' ^o 

(9

- 

7')71

-985'^' ^

- 987'

SILTY EVE 10 001 FINE QUARIZOSE SANDSTOIE IITH CARBONACEOUS
SILTY PARTINGS.

LIGHT

OLIVE

GRAY

TO

OLIVE

GRAY 95 7 'to "- u •
SILTY PROTOQUARTZITE

1405 . 7*-8'..0•POIXE..:AM.x3X,1 NAMIllal‘EPROTOQUARTZ ITE ACIO VOLCANIC, SF01/111161111.02 GRARE
8I11000111, ULTRARASIC PROVENALCE;
POSSIBLY ALSO GRANITIC CONTRIBUTION.
LOCALLY DERIVED SILTSTUE GUSTS.

H40'4' •
• AV4.1.•44

°I)
•

FLBBIT 10 8585 SLIMILY PEBBLY FINE TO 510191 50(811050
SANDSTONE, Ills SOE SILTY LASINAE.

LIGHT

OLIVE

GRAY
.I409 '

1 4-09:42-S' FRCP:QUARTZITE Atesnalleawe
MOD.

GROWN

PEBBLES

Ises

-

^' t
_ntos 

1*-3 MIMICS CONGLOSIATE
ILLITIC SILTSTOIE PROVENANCE 10 107 [CFI 2.

CAROUSE: PLAil FRAMS'S IS SILTY
LOOM SRL ASSOCIATED^APTDANT

it/tE^110 7E DETRITAL,

OVIgy
TO

OLIVE
ELACK

LIP P;

OLIVE

GRAY

"SANDY CONGLOIERATE IITH QUARTZ, VERT, ARGILLITE, SILTSTEPE
PEBBLES, FISE TO 510191 SLID MINA.

-SLIMLY SANDY MIDI SILTSTEEE AID VERY FINE SANOSIDIE, 11511
CARSCAULEOUS P8050055 *00 IICROSPERES, SIDERITE ICOULES.

VERY HIE TO 1101111OLUTZ-LITHIC SANDSTCSE, 930 PE891).

1710 . 5-0'

1717 . 4 PEBBLY StEGRATIACKE 1111111111111".:
me 9

1725'

5E01E0 SILTSTONE AND SNALE Ills CAREIENIACEDUS FRAGINTS,
COAL) LENSES, ASOIDAST IUSCOVIII. SIDERITE 05151.

OLIVE

GR AY

ILLITIC SILKEN
152E541:0 IS 102 ME 2.

SILFT FlIE 50 4E1 FILL 012ARTZ-LITRIC SUOSIGIE, SOK PEBBLY
(1 11TRACLISTS OF maim SILISICkE), 11111AFRIOUT
CARBONACECOS IATERIAL

LIGHT

GRAY 204 SILTY SOIOLAYUCIE

-2043'

2.1510.5 FEBBLY 4DIU3 ILARTZ•LITHIC SAIDSICIE, AS AIME.
SOIE SILTSICEE LSD SILTY VERT FOIE SANDSTCAI, CARSON/UM.

.4
OUVE

GRAY 2

_204 '4

8.4f R. Petroleum Erptorotion January 1968
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ATOMIC, SOMENTARY/ 1.01 STADE
lETLIERMIC, GRANITIC FROVEIMICE.

-2435

2 S
GENERALIZED DESCRIPTION .

DESCRIPTION

GENERALIZED ROCK NAME

DETAILED^DESCRIPTION
GRAIN -SIZE^THIN SECTION

^
A N A LYS IS

c'A'c'"^
Imoot.otto Scr0e^ /°A

• Metria and/or Cemento
e^ Ester. stze

0
RosnAgNe oBs zoode
^  COMPONENTS

OF ESSENTIAL

0 e^

cE:47..:00,F5 To r,„ot.loo;:bo c

SPECIFIC ROCK^e
NAME

eo

POR01111 3/40.41 AS 17L•IN•

0,1 

£
“

^ CHLORITE 01.•

0

I Atter^Pertilonn^i957
3. •• . g

2p ap Ap op '00 20 so 40 so so io moo /

ACCESSORY MINERALS
(slim R -C - A or measured %Total Roc ,

Al 1^4

CORRELATION

-k
'

^

COMPANY^ 0^0
CA

^INTERPRET 24...^
- CA
^v

41B.M.R^k0̂ 0
.0^4.. 0^-E-

k▪ UNITS^0
4, 4(4.. 0^ N

CA^ v
0 0

//

- 230V^
o •

5 v • . coz,,ci2

ccoaA-y
-2310'

5
en In GO 0 12/0,0B

-2312'
"

- (9 '5)

-2314: v
0 v s cs

Z316 ' 9%900=0 • • V •

2311.

PEBBLY TO SLIGHTLY FIMLY NORM FARTE-LITRIC SUDSTON.
SIX SILTY YON FIE TO FINE OMIT/4.11111C SA11031111,
SCE SUN COSIGLOSERATE.

VOLCANIC, SEDIFIT0111C1 GAO .
11103811110, uinuaksic, FOSSIBLY ALSO
GRINITIC FROYOUJICE (AS FOR CORE 21.

DENITAL SIDERITE.

YE
^

YE
^OS 04
^

093

SLIGHTLY SANDY FINE SILTSTESE, SOF MUSE SILTSTOIE LAMINAE.
CLAY PELLET COOLCSTRATE AT RASE. ABONDMIT CAROUSED PLAIT
SN1S; RIO SIDERITE CEITENT.

FINE OUTOTT.LITHIC SVOSTERE.

^ r•solowil ^
•II
^ 12.^YE

^
YE
^

R^R
^

2.0

2310' 1%2  333GRATIACKE

24.0211-12 11111 10 5111511110.

2407'1 -2' CALCARENIS COARSE SILTSICK (SLIOGRATIACKE).

OLIVE to =

BLACK

110 SIAM —
LIGHT =

BRAY U

OLIVE 
L' u

GROW

TO

OLIVE

EILRCK

- 24013

2 V
nt^•

-2405 
41 4,
-----

-24137

-2449

6
-24 11

-2413 - ------

-2415

-2417

FINE MO COARSE SILISTORES, SORE CARACTIACEOUS, VITA CALCITE
MID/OR SIDERITE NOT, SIDERITE 110321S.
SCE SANDY 131113E, IIINCIR VERY FINE OWATZ.LITHIC SMIOSTOK.

-2419
4%.

vo
▪ ------ 

SLIGHTLY SANDY COARSE SILTSTIN TO VERY FINE ORTZ-LITHIC
SMOSTIALE ARD EDO. SILTSTOF.

VERY FINE TO FINE SILTY GUART1411111C SAIDSTIXE.

CARMILACEDUS FINE TO OHM SILTSTONE.

FINE OIARTZ-LITHIC MO/STONE, SEE noir (SIETSTOIE
IMACLASTS) AID CORSE 0I1151012 1113 SICIERITE COOT.

SLIONLY SANDY fin TO cruis 5I1151010 PITY YEAS FIRE
CARBOUCEOUS MOATS, SIDERITE [OODLES.
11101 FRY FIE COUTI.LITRIC SMOSTON.

SURSTANACKE

ILLITIC SILTSTCEE

SISEPATIACF 144',Y1,'4T,1•• 

N-

0 ‘Cv

voLcsroc, nErFtesoRPHtc WPM/VARY,

GRAN:TiC PROvENANCE.

1111110 COARSE SILISICINE ^ YE

8./v^keeava /969

YE
^

YE



GEN ERALIZED DESCRIPTION SCRIPTIO N

NOTES
(Orovrenonce.

envitbnasent of

deposition , 010Oenesis.
Palaeontology etc.)

DESCRIPTION

GENERALIZED ROCK NAME

Matrix and/or Cement
Estirn.% Al Told l Rock

1:1 CLAY- UNDiFF

b
KAOLIN Go

^ ILLITE G.^e

^ GMLINOTE K, ow€ 4,

it^27 30 40 50 60 713 SOW

EIKE TO COARSE SILTSME, CARXIACEAUS, 11111 SIDERITE CEIFIT,^CRAY
AHD BEG EIKE OTILITZ-LIMIC surtsitm.

rteNtree
osey

SLItif1LY UM COARSE MESTERE. 01[111 LID mown CBOT.

GEER/GOB ITI7 FILE RID SLIGHTLY SMUT MORSE SILTSTCOE.
OLIVE
GRAY

TO

OLIVE
SLACK

VERY FIRE MUTE...LURIE %EERIE . 111s SIDERITE EMT.

CARBOLICECOS SILISTUE TO ILOSTCRE, 1175 OE COARSE SOMME
LAIIVE.

L. MACJI, 011111101.6, 1111I SICETUTE FRIED VERTICAL CRACKS.
SAL IlOSTCIE RAIDS. WILY EURAII 11111 VITILIII MD BRAIN.

COU.Y ROSTOKE AID COAL, BUCK, KAIILY VIIRAIII, I1114 CUMIN.

CARBOLACEDIS FINE SILTSTOIE 11111 IU.ITIt QAT AL 111101
SICGITE MGT.

CARBOUGEOS FINE SILTY SAIDSTOR.

SKI 1131131 SILISTERE AL SILTY FOR SOMME. SIDERITE
COEIT.

FIE TO VERY FIE OARTZ4.11111C SAMMIE, SW SILTY, SAM
CMS( SILTSTOR AL cusaikacus FIRE SILTSTORE.

FIE TORTZ.1.11111C SUOSTOIE.

P.^
FROGIUCE AS FOR CtRE 7.

U2B0111SED LEW FOSSILS.

C 0.21

RCOT ZOO RIM AEGOART CARBOIIISED SIG
mmilik.

ACID VOLCJIIC, EGAITIC, SEDINITARY/
LOI LIX 1E1/107FHIC FEMME.

2C
THIN SECTION A N A LYS I4.

-2443

- •-•-•• •-.=••••
-2445

-(e . )

-2447

2444

24

-2471

.51V.

- 2473^v

Vol

-2475

-2467 ..

-240

-2445

-2469

9
. v....

• • v • • • • v

COARSE CORTESE SILISTOR.

244g.0" -1
^

IU.ITIC REKTOR

SLACK

— 

- 2477

WRY FIRE TO 1E0101 auutu-onin SUOSTCRE. STE SILTY,
1111 OTAL UJIME, SCIF 1101111 PERU.

BLACK

54121.
^ILLITIC FIRE SILTSTONE

4,74 • 9 •-
^SLOGRATIAGE

Secnimai
BLACK

nepiuri
GA.V.

OLIVE
GRAY

OLIVE
SLACK

gC

I.

=
••••

MEW." le
GRAY

_L

"MUM
GRAY,

OLIVE
GRAY,

To m ccomliorry IRS. P. Re s o ne( 194 9/ I't

EIM.R. Petroleum erplotneon lotruory /969^ 0 AUS -I-600



CORRELATION

^COMPANY^ 0

^

INTERPRET 1.^4., (-D
Ct- PB.m R.^A.

••^4.. 0
N IT S^0

4, 40 0
'4 0 GENERALIZED ROCK NAME

cv

SLIMLY SUOVFIE S1LTSTOKE, 11110i IEDILTI TO COARSE
SILTSTINE, VERT FISSILE (SEIM IHEI SET). ABUIDAIT

-3007
^---- • MONA PUJT FRAGIENTS„^

8120,011511

-10
^

MLACK

• .--

-3003^-

- 9'4.1^.

at.tvc
5.cart?^c,,,„

To

0.4cot

1012 LI THIC GRARACIa

OARS<

GRAY

&Au(

3295

3296 . 6-7 .

LITHIC MARACA

LI RIC CRUTIACKE

cc^16593 .-4 50555A133C1E

3441'n ..5612' VOLCANIC SISGRATIKKE

I 
V":".41 

EFGEWAII 'mama%

REE6ECAFESSI Far=

P.
^

A

^P.
^

2'5

^P. P.
^

A

P. P. P. A 0•15

A 0.01

698

„39 .53_ =eria=1.

,

-3957 or. - • OM • v COD 

-13
-3959 • ..

-396 1

-3961

3965

D
DETAILED

^
DESCRIPTION

SPECIFIC ROCK
NAME

Alter PetfejoOn^1957

THIN SECTION^ANALYSIS

(Wenf.orlh Scale)^%^ M0frin and/or Cement
au. stre^OF ESSENTIAL^Colon % at Total Rook

Ronge 13 Moat
^COM PON ENTS^I= ELAM- U N Doff^i

66' cb•033 M•TCMED I , MATERIAL^Mi CLILCEITE. .Sr^
63 cl..

CLE•RLT PRESENT IIS CEMENT 1:=1 tuATE Gp^o .3.•

4.
POROSITY 5/10•M •3 at...^gagg 1-10,1324321u.Ourre Gp d.f.:1

A•0 / OR M•TRIA

ACCESSORY MINERALS
Es6,612 -C - •of bleaSufed %TOW R0f 5

NOTES
(Provenance.

eolorontnent of

de00501lon ,O.ogteotios,
Poloeontology etc.)

20 00 60 80 i00 ▪ 20 30 40 50 *00030308090

ACID %%WIC AND GRANITIC, IIIKR
sEDUEITTOVIETAIOTRIIC ROVEIAICE.

P.^P.
^

P.

A
^

0-57

r,
Cs11

E E

- ,^

1015---T

3295

• Af•—••—••—••—•.—

- 3492^• v • • •^• '

-.14931. 

VERY SILTY VERT FIE OtORTZ-LITHIC SAIDSTINE AND SHOOT
CURSE SILISTCXE.

IE0I05 TO COARSE 51115105 IITH CARBCNISFD PLANT FRAIXNTS.
1111105 MY FINE LITHIC SANDSTOIE, AS 5E1E1.

FIAT TO MEDIU FELDSPITHIC-LITHIC SUOSTDIE, 11TH SINE
ILOSTOIE FUKES AID MIT FUNNIES.

000051010e15 LEO FOSSIL ((AREICNISED).

GRANITIC, ACID VCLUIIC (A2CIE1111,
SEDIIENTART/NETAKRRIC RENOUNCE.

PRESENCE Et GUUCONITE UT IIDICATE
URIC ONIRCIONIT.

COITOIRRARY 11113100(310 10 ACID
ICLCAIIC PROVENANCE.

(1)
LLI

(f)

LLI

0

LEJa_a_

ccs

//

PEBBLY SILTY SEDAN SULISTOKE 111111005101E VISES.
-- -

-3297

- I I

-32.99

-3301

- 3103

-3011
^

0—.-6 • 0-0^- 0-1

3011.2"-3.
^

rageocitakiiic SILISTONE
0-4 • 1.—.1 ■—• • 0-4

S-6 0—.1.. • 4-0

SUL:FITLY CARSCIACEOUS, FIRE TO fEOILI SILTSIONE.

POW (SILTSTDIE IITRACLASTS) FOIE FELDSPATHIC 5AI051E111.

YORK^JO
GR.GOALO■
GRAY ,

WYE^an
01ACR

TIMM
eR.E00514

CRAY

DARK
GREENS(
GRAY,

WAX
GRAY

5957'- ST) 

1963 .7.-r-31 .

REEVE

VI/MVO.

11 CHLEMITE coca OIAT IIDICATE WIRE
RINEDI(0).

21(112111 CEIENT, INCLUDING RIPLACEEIT
OF PLAGICCLASE IT CALCITE.

31 AUTHIGENIC 5111010.

ft •
^3955 '4-^OICRITIC arm 511151031

FELDSPAR CORRY REPLACED BT CALCITE.

CEITEITECILARY 1111:01E011TE TO ACID
VCWJIC FROVEMIa.

^P.
^

P.
^

P.
^

A 0- 02

^P. P. P.
^

P.
^

P.
^

A 004-

PLAGIOCLASE Wall (I/CW.81M

 

PLAG1CCUSE MESE (VOLCANIC).

76 accompany D /1.R. dFte0.4

--

6' MR. Petroleum Exploration January 1965
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CO
C■1

219.11.

A5:9. 9.;
•

SLIGHTLY PEBBLY VERY SILTY VERY FIEF INIARTZAITHIC SANDSTONE
TO SANDY COHSE SILESTONE.

GRAIN SIZE

84CR. Petroleum Exploration January 1968.

Nz.

COMPANY
INTERPRET Et

CORRELATION

UNITS

B.M. R.

FOSSILIFERDB:

SLIGHTLY PEBBLY SILTY VERY FINE QUARTZ-LITHIC SANDSHOE TO
GUDY CARTE SILTSTOIE.

GENERALIZED DESCRIPTION

GENERALIZED ROCK NAME

DESCRIPTION

CITRIC GRAYRADO
MOSCOW/RITE

DETAILED^DESCRIPTION

I

ACCESSORY MINERALS^+

SPECIFIC ROCK oy ,e

NAME'

e^

q ef 4'^N)^Q''''^
1EE. :1 :'LAM"G 

: 0
^oo

0 6-Ø
67 . .7) ,

^ Q

(Went•Or. 50841^Matrix and/or Cement

4, 4

I 0 

q-
0 

0

 0^

Rang. 6 mod.^ /:b itistim R - C - Cwii.eosured %Tato] F4tot:, 0
= C.L." Tc AP.^of 4,

limmoull
11E31 111. 1 ^riaTIVIIIIIIIIIIIIIIIIIIII

I I 11111111^i   1.11.191111!!!!!!!!!"^

^ 11101 ^ 1111111011111^

1

1E1111111i^11111111111111111111111
0
111111 rM 01111111111111111

^ Ali^ TIIIIIIIIIIIIIIIM1111111111111^•01111111111111111111111^

SEIBERT SILTY FINE FELDSFABIC.LITHIC SANDSHOE.

THIN SECTION^ANALYSIS

OF ESSENTIAL
COM PONENTS

( At, er Pett.lonn^1957 I

C.035 wATC040 'r NATERIAL

CLEAR', PRESENT AS CEMENT

AND /OR NATO's

,b poROSITT SmOAN AS SENNA

20 40 60 80 .00

NI11111111111111111111ERFEEIBIEN11111111111111111111

111111111111/1 EIESMIBMW1111.--ALIIIIIIIIIIIIIIIIIIIII•

^0111 1 0^

III.0

GRANITIC, ACID VOLCANIC, SEDIMENTARY/
ANCE.NETANORPHIG PROVEN

RARE GLALCONITE ILNY
INDICATE URINE ENVIRONIENT.

_-

:

.., I 11 --- !I! ^111111101111111 I..

II 5,02...., AR II; Nor ^   11111101111111,1^III ^" 111110 II^111111111111101^I....    ...... I . ..... ^ 111111111111111 ^111111111111111111111^^ Ho I HI 11PEBBLY 401111011121241THIC SNNTISTENE.
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0

7-7

5 - I

R^R. RC^AR 4-3

5`31/ I1^I • RDENNOR-1 ' RC AR

44:
^

19A=M--T-L1-1-1
^

3

O R
^

5-7

SWC
JO

5675

•• Ms

(v.)
Cy)

(.1 Fr-,
EE

5639

6050

-19
-6052

c):6 Co:C31

6342

SWC

6439

11.

-21
43.0

.co -^!••

‘- .CPc. 

•GS rzs OM • 

- (0)

- .7 - 

coss 

s wc

-20 

- (501 —̂
-6443

44-44 

00

7160

-22
- 7162

• ^

(5 .01 =777

/.7o6,5 .^/^• 

7542

1-6

4.7-1

e")

^10

012)

IJ

SEDIPITARTXTATERPHIC, GRAN I T IC,
ACID VOLCANIC (ANCIENT) FRO/MICE.

BRACHICIPOO AND PELECYPCO SUELLS,
SOLE ARTICULATED, SEM BROKEN, INDICATE
URINE ENVIRCADEIO.

^ SEDIMITARY/VETARREHIC, 0101I1I0,
ACID VOLCANIC (ANCIENT) RIOVEXANCE.

O R

^

R C^co 3-9

^

00 00^c c 4.0

RARE MAIM FILAMENTS INDICATE
MIME ERVIROKINT.

 

ARRA 3

 

• R cRRc

 

SEDIZEITARY/'STAMERIIC, ACID VOLCANIC
(ANCIENT), CRANITIC PROIONARCE.

EARLY 01A6FRETIC PYRITE 110011115.

FAECAL PELLETS.

R^RRRACI-Lt.

2F

ACCESSORY MINERALS
Estirn R-C-Aor Areosureo %Jou! Rock

SPECIFIC ROCK^q- e 47.0 ;

NAME

CORRELATION

COMPANY
INTERPRET R.

B.M.R.

o(' 4
0

0 g-
0 4' NITS

GEN ERALIZED DESCRIPTION

DES C R I PTION

GENERALIZED ..ROCK NAME

(W.ntyprIA Scale /
^

Matrix and/Or Cement
^Bias site ^

OF ESSENTIAL^Est= 11 at Totoi ROC4
^Ponce 5 Mole ^

COMPONENTS^CLAY-UNE:0Fr

IM CHLORITE C*.^,G

E,..v KAOLIN GO^co et.
f

E:ft ILLITE Cp.

op 60 00 001 
^

ZO^50 AO 50 6000515070 0050

NOTES
ICpC

(provenonce.
env.ronfnent of

deposition .d.ogenes.s.
POlueontology etc I

^DETAILED ̂DESCRIPTION
^GRAIN - SIZE

^
THIN SECTION^ANALYSIS

SANDS
CROSS yATCNES IF uATER:AL

CLE•Alv PAESEYT AS CEYE.T

VID /^...FRI,

.0•051,1 S1.0.4 AS SEALS.,

Cr)^5234

FOIE CLARTZAITHIC SANDSTChl. QUARTZ, CALCITE COST.

PEBBLY ROY COARSE SILISTORE.
FOSSILIFIROUS, CAOILACECIUS.

PEBBLY SILTY CEDIUN OUARTZ-LITHIC SAN051011.

RIGHTLY PEBBLY SILTY FINE ID VERY FINE SANDSTRIE, AS ABOVE.
FOSSILIFEROUS.

REDILOI COUITZ-LITHIC 10N05111.

1E0111 OUARTZ-LITHIC WORM.

SILTY VERY FINE TO FINE OLARTZ-LITHIC SANDSTONE, Ref PEBBLY.
SOW COARSE OUARTZOSE SANDSTINE [ANDRE.
FOSSILITEROUS.

SLICRITLY PEBBLY SILTY VERY FINE SANDSTONE AND SANDY COARSE
SILTSTCht.
105051 11(0015.

SANDI COARSE SILTSTRII 0118116 10 SILTY VERY FINE SANDSTOIT
(SLIMILY may).
FOSSILIFIROUS.

SUM IED11.11 TO COARSE SILTSTCIE, 9.181111 PERRY SILT!
SUIDSTRIE, NIER 10111111C1 COIGLCIERATE.

LIEN,
OlIVE
GRAY 

GRAS■so

SLACK

OLIVE

BLACK

10

OLIVE

GRAY

LIGHT
OLIVE

RAY

Wer
OLIVE

^GRAY

MG"gy 1=1"li

TO LIGAT
citnv

TAIly

=12.^6.442,9•- 0. SMARMS(
OLIVE

e =

Olive

GRAY

TO

GitowviSH

BLACK

0500
CRAY

osisit

!LA.(

0,1 VC

GRAY
TO

OLIVE

FSLACK

AS 119 000 17,

SEDISFJOARYNTANCREVIC, ACID VOLCANIC,
GRANITIC PROYLRANCE.

SPIRIFERIO ERACSIO00 *04 5.0201
KLERK° SHELLS, Salt ARTICULATED,
INDICATE WINE 010123E11,111111
TRANSPIRE.

SLLINEATARTNETACCREHIC, ACID YLLCANIC
(ANCIENT), GRANITIC FROVENANCE.

GLAUCONITE, ABUNDANT 501011000 000
LARGE PELECTFLO SHELLS VARICUS
ORIENTATIENS) INDICATE WINE ENVIRCIRENT.

SEDIZENTARY/DIETLOPHIC, GRANITIC, ACID
VOLCANIC (ANCIENT) PROVENANCE.

FAECAL FYLLETS, BRACHIOPOD AND
FCHLLINIFERAL SHELLS AND POSSIBLE
CRINDIDAL DEBRIS INDICATE MUNE
ENVIRONNENT.

crecorporo, y^Reee..d /96 st

CLA D^ C.., nen Kn..^ 10 A'
^
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2c
DESCRIPTION

••■.7

4". ÷`? SPECIFIC ROCKQ-

e;) 4.,

0 if^ N AM E

o^1 A Ate, • Pett.jonn^1957 /

THIN SECTION
^

A N A LYS I S

Fence Et Moo.

CROS$ 001000 IF IlltER1•1.

^  COMPONENTS

OF ESSENTIAL^x4.0ELertNiiviC.: Alct Total Ro ck
Matrix and/or C. e:ent(Wentworth Scale /^*/0

Estim

00110717:3701:7"OLAPI^
0401PrEE^,jo

UN DI FP

CLERRLT PRESENT •S CEPENT

ACCESSORY MINERALS
Estiro R - C - Ao, PPROSUIRS %real Rock

- Dark: Miner ols^ 1,4111 08111

^ NOTES

(provenance.
environment of

• aeposition.oiogeneSis.
"1"0^10100r mot

c1 1,

CORRELATION
GEN ER ALIZED DESC RI P11 ON

COMPANY
INTERPRET

UNITS

Yr^(.

DESCRIPTION

GENERALIZED ROCK NAME 2 3 4 5

NIL

7172 
•"^• - -0

-25
-7,74
-(co)

- 7176

CI?

E74 
, "• ./0411, '0 -

7

SLIMILY PEON SILTY VEST FINE 0081/411THIC SANDSTONE.
FOSSILIFEROUS. •

7173' V' • if SUBRIAMACKE

01.111C

&LACK

SLIGHTLY SILTY FOIE TO 1E0101 002114ITHIC SANDSTONE.
COACT VOCEI FRONTS.

"NG
CRAY

20

MCC
CRAY

A
1ZO C *4 • 0' SARGRAMACKE

SIDIIIITARTRITUNCTIMIC, INCIOR ACID
VCISAKIC, GRANITIC ROMANCE.

A
^

2-2
^

BRACHIOPOD 9IE115 (01SANTICULATED,
RACCON CRI(ITATION) INDICATE URINE

GRANITIC, AKCIENT VCLCUIC, SEDMENTART/
1E100011C FIRIVOLUCF.

A
^

ABLIMOT NCO MASCOTS VAT INDICATE
55E9I DATER, FLUVIATILT EKVIROSATIT.

cr)

4405
A A IX A.A^27^AAA, AGGLONERATE Cr ROWED VESICULAR LU1PS VIM DARK MED MATRIX.
^  ASffrEAAGE IS OLIGOCLASE-Al2ITF-AUGI1E402031TE4ALLITE-IRON

ORE DINERAL, IITII INTERSERTAL MITRE CALCITE AND CHLCHITISED

^

/^ TFPIDOTE FILL VEINS MO 5E51015.

-Awes' A-A A—A A
•••••...
.41446.1

(T

LACK
crEekkcH
4.4 4V,
CAZOOko
Ouoc

ALTERED OIDESITE

ALTERED BASIC 46610:ERATE.
BOBS RICHABLY STILL PARTLY FLUID 01

AlTHIGENIC cam rE, CALCITE, AU311E.

To cteeonve.y B,Pt.r? Rec..ef /96s/6/

X AUS -I-600

M.R. Petroleum Exploration Jonuory /968.
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