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ABSTRACT

This study is part of a ,review of the Sydney Basin currently

being carried out by the Basin Study GroUp of the Petroleum Exploration

Branch. The dain objectives wereto define recognisable rock units,

and to reassess the petroleum possibilities of the section.

Eighteen lithological units were recognised, and are summarized

in Fig. 1. These could be grouped into five major lithogenetic units.

The section is Permian throughout; the well spudded in the Newcastle Coal

Measures, penetrated the Tomago Coal Measures, the marine sediments of

the Mulbring and BranxtOn Sub-groups, the Lower coal measures and

terminated in intermediate to basic volcanics of the Dalwood group.

Although no Farley...Rutherford equivalent was present below

the Lower Coal Measures, there was a thin marine interval within this

sequence which had lithological.affinities to the Farley in Loder

(A.O.G.) No. 1.

s
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GENERAL INFORMATION 

Well Data

Well Name, No.^Martindale (A.O.G.) No. 1A Well

Operating Co.^Australian Oil and Gas Corporation Ltd., N.S.W.

Location^Latitude 32°30;48" 1 S

Longitude 15A68+00" -E--

1/250,000 Sheet: -Singleton, SI/56/1

General Location: about nine miles SSW of

Denman, N.S.W.

Kelly Bushing : 657'

Ground Level : 648'

3876' (K.B.)

1. Induction Electric Log 474'-3868'

2. Sonic - Gamma Ray - - Caliper, 0'-3860'

3. Microlaterolog 474 1 -3867'

Formation Testing: Nil

Hydrocarbon^Core Laboratories gas detector was used from

115 feet to T.D. but did not operate over the

intervals 240'-330' and 340'-475 1 . Numerous

gas shows were recorded in the coal measures.

Elevation :

Total Depth :

Logs Run :

C1/2
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Major Reference Used in Present Study: 

Australian Oil and Gas Corporation Limited, N.S.W. 1967 -

Martindale No. 1 and4A Well Completion Report (unpub1) ) , by B.R, Boyd.

Summary of Major Reference:

"A.O.G. Martindale Wells No. 1 and No. 1A were drilled to

depths of 758'and 3876' respectively approximately nine miles SSW of

the town of Denmannear the junction of the Goulburn and Hunter Rivers

of New South Wales.

"A.O.G. Martindale No. 1 was abandoned at a depth of 758

feet due to crooked hole and casing problems and the rig was skidded

50 feet to the north where Well No. 1A was drilled. This report

deals primarily with A.O.G. Martindale No. 1A Well.

"A.O.G. Martindale No. 1A was drilled to a total depth of

3876 feet and was abandoned at this depth in bedded volcanics. A

string of new95/8" surface casing was set at 474 feet^ Crooked

hole conditions were encountered immediately below the surface casing

and controlled weight drilling using drill collar stabilisers was

necessary to 1200 feet. Below this depth the hole kept normally

straight despite the presence of a number of volcanic sills and

maximum deviation measured was 2 0 . No significant hydrocarbon shows or

porous zones of interest were penetrated and no drill stem tests were

run.

"Permian sediments and minor intrusive volcanics of

probable Tertiary age were encountered to 3,773 feet and were underlain
to T.D, by bedded volcanics of probable Permian age.

"The following Permian stratigraphicsucceSsion was intersected.

Newcastle Coal Measures^0-380

Tomago Coal Measures^380-2127

Maitland Group.:-

Mulbring Sub-Group^2127-2728
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Branxton Sub-group^2728-3426

Muswellbrook Coal Measures^3426-3774

DAlwood Group: 7
Allandale Formation (volcanics) 3774-3876

^ The Muree Formation was not recognized as a distinct

unit in the Martindale No. 1A Well, while the Greta Coal Measures and

the Farley and Rutherford Formations appear to have wedged out before

reaching Martindale.

"Towards the basal part of the section intersected at Martindale

No. 1A, there is a coal section which has been correlated with the

Muswellbrook Coal Measures. Reflection seismic surveys between the wells .

to the east and the Muswellbrook Anticline indicate that the Greta Coal

Measures disappear as a seismic event and are replaced by an event of a

different character at a higher stratigraphic level. This latter event

is also correlated with the Muswellbrook Coal Measures.

- - "These data are interpreted to mean a wedge-out or other

disappearance of the - Greta Coal Measures before reaching the Muswellbrook

area and the development in this area of coal seams - (the Muswellbrook

Coal Measures) in terrestrial sediments equivalent of the lowermost beds

of the marine Branxton Sub-group.

"Similar but less strongly developed coal sections were

intersected in A.O.G.Camberwell. No. - 1 and A.O.G. Sedgefield No. 1

above the Greta Coal Measures but, in the absence of palaeontological

or palynolagical determinations, no attempt has been made^ at a

precise correlation between the Muswellbrook Coal Measures in the A.O.G.

Martindale No. 1A and their suggested equivelant in the eastern wells".

Methods used 

(a) Examination -of cuttings and core samples. The cuttings samples were

examined using a low power. binocular microscope, and the results plotted

on Petrographic Well Log' sheetsat a scale of 1"-100' (Plates 1A-C).

The cuttings from 1120' to 3400' were examined by G. Parker.
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The cores were slabbed and examined under the binocular

microscope, and these results, together with the thin section studies of

selected core samples, were plotted on Petrographic Core Log sheets

(Plate 2).

Eighteen rock units Were recognised in the stratigraphic

sequence. They were numbered from the surface, and each unit number

prefixed by the letter "M", the code letter for this well. Five major

groupings of units were established. A summary of the rock units is shown

in Fig.'1.

The specific rock names used are from the sedimentary rock

classification of Pettijohn (1957), with the addition of the use of the

name volcanic subgreywacke, to describe lithic sandstones containing a

high proportion of volcanic rock fragments, following the suggestion of

Folk (1965), that more descriptive names are sometimes desirable in order

to convey the correct impression of the rock type.
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GEOLOGY

Units M 1-3

This sequence extends from 50' to 380' and has been

subdivided into three units. Unit M2 is considered to be intruded into

M3, but has been given unit status for convenience of description.

The Company, A.O.G. (1967) has equated the sequence to the Newcastle

Coal Measures.

Unit M1 (Plate IA).

Characteristics:^This unit extends from 50' to 150'; it consists of

a light grey, fine to medium-grained volcanic subgreywacke at the base,

above whiCh.is a sequence Of interbedded silty, carbonaceous, pyritic

claystone,.calcitic carbonaceous fine-grained subgreywacke and shale

containing pyritic coal laminae and fine veins of calcite.

Boundary criteria: The lower boundary is marked by a sharp increase in

radiation intensity on the Gamma Ray Log, reflecting a lithólOgical

change to the volcanic sequence below.

Environment and provenance: Shallow water, marginal, probably fresh water

reducing conditions are postulated for this unit. The provenance for the

volcanic subgreywacke is dominantly volcanic, and for the rest of the

unit, mainly sedimentary with a minor granitic source suggested by accessory

amounts of plagioclase, zircon and muscovite;

Unit M2 (Plate IA) 

Characteristics:^This unit extends from 160' to 320'; it consists of

an olive-black basic volcanic, containing hornblende and abundant chlorite,

with minor pyroxene and biotite. No evidence of contact metamorphism was

observed.

Boundary criteria: The lower boundary is marked by an increase in.

radiation intensity on the Gamma Ray Log reflecting a lithological change

to the sediments of the unit below.
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Unit M3 (Plate 1A) 

Characteristics: This unit extends from 320' to 380'; it consists of a

light ,grey, fine to medium-grained volcanic sub-greywacke with a low

quartz content, and rich in fine-grained felspathic volcanic rock

fragments'. It is very well indurated with calcite cement and also contains
minor siderite and carbonaceous material. Core 1 shows fine, dark and

light laminations. This is the same rock type as that at the base of

Ml.

Boundary criteria:^The lower boundary is marked by an increase in

radiation intensity on-the-Gamma Ray Log reflecting a lithological change

to the underlying shale.

Environment and provenance: The sediments were deposited under quiet,

marginal, probably fresh-water conditions. The provenance is dominantly

volcanic.

Units M4-9 

This sequence extends from 380' to 2090'; the Company

equates it with the Tomago Coal Measures, and it consists of a series of

sandstones, siltstones, claystones, shales and coal seams with volcanic

intervals. The Company considers the volcanics to be Tertiary intrusives.

No evidence of marine influence was detected.

Unit M4 (Plate 1A) 

Characteristics:^This unit extends from 380' to 550'; it consists of

a sandy conglomerate at the base, above which is a seam of black vitreous

coal followed by a sequence of carbonaceous siltstone grading to shale at

the top of the unit. The conglomerate contains black, green and grey

chert, minor sand-sized quartz and carbonaceous material, and calcite

and dawsonite cements.

Boundary criteria: The lower boundary is marked by a sharp increase in

radiation intensity on the Gamma Ray Log, and a decrease in resistivity

on the Resistivity log. This is matched by a change in lithology to

the siltstone at the top of the unit below.
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Environment and provenance: The sediments were deposited in a shallow,

marginal probably fresh-water environment. The provenance is mainly

sedimentary, with a minor granitic source suggested by accessory amounts

of plagioclase and muscovite.

Unit M5 (Plate 1A) 

Characteristics:^This unit extends from 550' to 950'; there is a

light grey, medium to coarse-grained volcanic subgreywacke at the base,

which contains dawsonite and calcite cements and is interbedded with very

carbonaceous, pyritic siltstone. This is followed by a fine-grained

sequence consisting of thin coal seams, with partings of carbonaceous

shale and siltstone grading in parts to fine-grained protoquartzite.

Pyrite, and calcite and siderite cements occur throughout. In addition,

there are two other intervals in the unit. The lower 'one is twenty feet

thick, and consists of a band of altered intermediate to basic volcanics

between two thin layers of white claystone. The upper one is also twenty

feet thick and consists entirely of white claystone. X-Ray analysis

showed this to consist of chlorite with minor calcite and silica.

Environment and provenance:• The sediments were deposited under shallow,

marginal, probably fresh water reducing conditions. The provenance for

the basal subgreywacke is dominantly volcanic. The overlying sediments

are mainly from a sedimentary source, with a minor granitic source

suggested by accessory amounts of plagioclase and muscovite.

Unit M6 (Plate 1A) 

Characteristics:^This unit extends from 950' to 1440'; it consists of

four thin coal seams, with partings of fine to medium-grained volcanic

subgreywacke, and sideritic carbonaceous siltstone grading to protoquartzite.

Although fluctuations of grain-size occur, there is, as in the unit above,

an overall fining upwards. A series of thin very altered intermediate to

basic intrusions are also present in this unit.^_—

Boundary criteria: The lower boundary has been placed above the coal

seam at the top of the underlying unit.
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Environment and provenance: The sediments were deposited under shallow,

marginal, probably fresh water, mainly reducing conditions. The subgreywacke

has a dominantly volcanic provenance, and the finer sediments a mainly

sedimentary-one, with minor granitic source.

Unit M7 (Plate 1A) 

Characteristics:^This unit extends from 1440' to 1600'; it consists of

a volcanic sub-greywacke which is pebbly in parts with intervals of

carbonaceous claystone and siltstone and two thin seams of coal and shale

at the top.

Boundary criteria: The lower boundary is well marked by an increase in

both resistivity and radiation intensity reflecting the lithological change

to the volcanics of the unit below.

Environment and provenance: The sediments were laid down tinder shallow,

marginal, probably fresh water and mainly reducing conditions. The provenance

is mainly volcanic with subsidiary sedimentary and minor granitic ones.

Unit M8 (Plate 1A and B) 

Characteristics: This unit extends from 1600' to 1710', and is an altered

intermediate volcanic. The lower half of the unit is less altered and has

been tentatively identified as a syenite containing K, felspar pyroxene,,

biotite and chlorite.

Boundary criteria: The lower boundary is marked by a sharp decrease in

resistivity and radiation intensity reflecting a lithological change to the

sediments below.

Unit M9 (Plate 1B) 

Characteristics:^This unit extends from 1710' to 2090'; it consists

of a sequence of coal seams with partings of volcanic lithic greywacke

grading to carbonaceous sideritic claystone and siltstone. The lithic

greywacke has clear "volcanic" quartz with straight extinction, and is

rich in "volcanic" chert, and altered sedimentary rock fragments. It also

contains pyritic carbonaceous material.
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Boundary criteria: The lower boundary is marked by a lithological change

to the lithic sandstone, of the unit below and on the wire-line logs by

an increase in resistivity and decrease in radiation intensity.

Environment and provenance: The sediments were deposited under shallow,

marginal, probably fresh water, mainly reducing conditions. The provenance

is mainly volcanic with subsidiary sedimentary and minor granitic ones.

Unit M10-14 

This sequence extends from 2080' to 3390'. The Company

equated it to the Maitland Group and recognised the Mulbring and Branxton

sub-groups. •

Unit M10 (Plate 1B) 

Characteristics:^This unit eXtends from 2090' to 2130'; it consists of

a fine-grained protoquartzite grading to siltstone and contains carbonaceous

material and siderite and dawsonite cement.

Boundary criteria: The lower boundary is marked on the wire line logs

by a decrease in resistivity and an increase in radiation intensity

corresponding to a lithological change to the claystone below.

Environment and provenance: The sediments were deposited in a shallow

water, marginal, marine environment under somewhat reducing conditions.

The provenance is mainly sedimentary with a minor granitic source suggested

by accessory amounts of plagioclase and muscovite.

Unit M11 (Plate 1B) 

Characteristics:^This unit extends from 2130' to 2160'; it consists of
interbedded, carbonaceous, sideritic, pyritic, siltstone and claystone.

Boundary criteria: The lower boundary is marked on the wire-line logs by

a decrease in radiation intensity and - a decrease in resistivity corresponding

to a lithological change to the siltstone below.

Environment and provenance: The sediments were deposited in a quiet, marginal

marine environment under reducing conditions. The provenance is mainly

sedimentary with a minor granitic source suggested by accessory amounts

of plagioclase and seriCite.
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Unit M12 (Plate:1B) 

Characteristics:^This unit extends from 2160' to 2240'; and consists

of siltstone containing carbonaceous material, pyrite, and dawsonite

and siderite cements.

Boundary criteria: The lower boundary is marked by a sharp increase in

resistivity corresponding to a lithological change to the sandstone below.

Environment and provenance: The sediments were deposited in a shallow,

quiet, marginal marine environment under reducing conditions. The

provenance is mainly sedimentary.

Unit M13 (Plate 1B) 

Characteristics: This unit extends from 2240' to 2696'; it consists of

siltstone grading in parts to very fine-grained protoquartzite with

siderite, dawsonite and calcite cements in varying proportions. Small

amounts of carbonaceous material, pyrite, quartz and chert pebbles and

Volcanic rock fragments occur throughout. Bryozoa were observed in the

cuttings near the top of the unit.

Boundary criteria: The lower boundary is marked on the wire-line logs

by an increase in resistivity, and a decrease in radiation intensity

corresponding to a lithological change to the sandier unit below.

Environment and provenance: A shallow water, marginal, quiet marine

environment is postulated for the deposition of the sediments and the

provenance is mainly sedimentary with a subsidiary granitic source

suggested by accessory amounts of plagioclase, muscovite and zircon, and

there was also a minor volcanic source.

Unit M14 (Plate 1B) 

Characteristics: This unit extends from 2695' to 3390'; it consists of

subgreywacke and protoquartzite grading in parts to siltstone and claystone.

Carbonaceous material and coal fragments decrease upwards. The base of

the unit is pebbly (quartz and chert), and scattered pebbles, volcanic

rock fragments and pyrite are present throughout. Siderite, calcite and

dawsonite cements are also found throughout, but silica is rare.

Sedimentary rock fragments are common in the bottom 200' and rare

glaUconite was also observed. Shell fragments were also noted in the thin

sections.
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Boundary criteria: The lower boundary is marked on the wire line logs by a

decrease in resistivity.

Environment and provenance: The sediments were deposited under shallow

water, marginal marine conditions probably with some gentle current action.

The provenance is mainly sedimentary, with a subsidiary granitic source,

suggested by accessory amounts of plagioclase, muscovite and zircon, and

a minor volcanic source.

Unit M15-17 

This unit extends from 3390' to 3780'. The Company has

equated it to the Muswellbrook Coal Measures.

Unit M15 (Plate 1B) 

Characteristics: This unit extends from 3390' to 3630'; it consists of a

sandy petromict conglomerate at the base, above which is a series of

six thin coal seams with partings of sandy carbonaceous siltstone

followed by a medium grained subgreywacke which becomes very fine-grained

toward the top, and contains silty carbonaceous laminae. There is a thin'

coal seam about 40' from the top of the unit. The quartz in the sandstone

is clear, with straight extinction. Plagioclase varies from accessory

amounts to 15% and there are volcanic and sedimentary rock fragments and

pyritic carbonaceous material. The cements are siderite, dawsonite, and

calcite. Metaquartzite fragments were observed in thin sections from

Core 4.

Boundary criteria: The lower boundary of the unit is marked on the wire-

line logs by a decrease in resistivity corresponding to a change to the

fine-grained sandstone of the unit below.

Environment and provenance: A shallow, marginal fresh water environment

is postulated, with current action at the start of deposition followed by

the development of the coals, and culminating in the deposition of the

subgreywacke under quiet conditions, but with intermittent current action

(Cote 4 Plate 2A). The provenance for the basal conglomerate is

sedimentary with minor volcanic and for the subgreywacke, volcanic and

sedimentary with minor granitic suggested by accessory zircon and muscovite.
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Unit M16 (Plate 1B) 

Characteristics: This unit extends from 3630' to 3670'; it consists of a

fine-grained protoquartzite which contains sedimentary rock fragments

and minor carbonaceous material, calcite and silica cements, and lenses of

sideritic sandstone. Rare bryozoa were observed in the cuttings. This unit

is lithologically similar to L5 in Loder (A.O.G.) No. 1 Well, (Nicholas

1968).

Boundary criteria: The lower boundary is marked on the wire-line logs by

an increase in resistivity reflecting a lithological change to the sandy

conglomerate below.

Environment and provenance: A shallow, marginal marine environment is

postulated for this unit, and a mainly sedimentary provenance, with

subsidiary granitic suggested by accessory amounts of plagioclase and

sericite.

Unit M17 (Plate 1B and C) 

Characteristics: This unit extends from 3670' to 3780'. The rock types

described in M15 are also found in this unit, although there is no

development of coal seams. The sequence consists of a sandy conglomerate

at the base, above which is a thin band of hard pyritic, black shale

followed by medium-grained subgreywacke as in M15 becoming very fine-

grained toward the top of the unit. At the top there is ten feet of

sandy conglomerate.

Boundary criteria: The lower boundary of the unit is marked on the

wire-line logs-by a sharp decrease in radiation intensity and resistivity

reflecting a change to the volcanics below.

Unit M18 

This unit extends from 3780' to 3876' (T.D.); it consists

• of an altered intermediate to basic volcanic with bands of greyish-red

clay, and has been equated by the Company with the Allandale Formation of

the Dalwood Group.
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CONCLUSIONS

Degree of agreement with Well Completion Report.

A . comparison between unit boundaries chosen in this study

and the stratigraphic subdivisions set out in the Well Completion Report

(A.O.G. 1967) is given in Fig. 2., and it can be seen that there is

broad agreement with regard to the major stratigraphic boundaries.

Summary of new data 

The total section consists of 3780' of sediments underlain by

96' of intermediate to basic volcanics. The sediments have been divided

into seventeen lithological units representing two phases of dominantly

fresh water deposition separated by a marine nnquence.

The thin, marine interval (M16) within the lower coal measure

sequence was not recognised by the Company, and is of interest because of

its lithological affinities to the Upper Farley in Loder (A.O.G.) No. 1,

(Nicholas 1968). This study has also indicated a closer affinity between

the sandstones and conglomerates of the lower coal measure sequence with

those found in the Greta Coal Measures in Loder (A.O.G.) No. 1, than to

the sediments reported from Muswellbrook (F.W. Booker 1960).

"It consists of a monotonous alternation of greywacke,

siltstone, mudstone, shale^

• The acid volcanics reported by the Company in the Tomago

Coal Measures have been identified as intermediate to basic in this

study -. The.white claystone at 580', and the altered volcanics at 1600'

were identified as dolomite by the Company.

Possible influence of new data on hydrocarbon prospects.

The tightness of the sediments has been confirmed by this

study, and this, in addition to the fact that there were no indications

of oil or gas makes the Martindale Anticline a poor prospect for

petroleum exploration.
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