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ABSTRACT

This petrological study of East Maitland (Planet) No. 1

Well was made as part of a review of the Sydney Basin, currently being

undertaken by the Basin Study Group of the Petroleum Exploration Branch,

in conjunction with the Geological Survey of New South Wales. The

principal objective of this investigation was to establish and define

clearly recognizable rock units, and to re—assess the hydrocarbon-

potentialities of the section.

Fourteen rock units were recognized, and are set out in

Fig. 2. - The section commences in the lower part of the Tomago Coal

Measures, then penetrates over 6200 feet of dominantly shallow marine

sediments split in the lower half by the relatively thin Greta Coal

Measures. • Underlying the sediments, and extending to Total Depth 9 is

3600 feet of volcanics — mainly pyroclastics — regarded as equivalent

to the Dalwood Group.

It was found that the reservoir potential of the dominantly

sandy sequence had been greatly affected by the abundance of highly

altered volcanic clasts and ash, and by strong silica and carbonate

cementation. None of the units could be regarded as prospective in this

area.
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GENERAL INFORMATION

WELL DATA

Well Name, Number:

Operating Company:

Locations

Latitude and. longitude:

1:250,000 sheet:

General location:

Date Drilled:

Elevation:

Kelly Bushing:

Ground:

Total Depth:

Schlumberger:

Driller:

Logs Run:

Electric Log:

Microlog Caliper:

Gamma Ray:

Sonic:

East Maitland (Planet) No. 1 Well

Planet Oil Company Pty. Ltd.

32°45'47"South 9 151 °37'05" East
Newcastle, S.I./56/2

1 mile east of EastMaitland,

New South Wales.

22nd October, 1962 — 2nd May, 1963.

30,82 feet A.S.L.

15.22 feet A.S.L.

9993 feet.

10,004 feet,

Run No, 1 9 100 — 660 feet

Run No, 2 9 660 — 2973 feet

Run No, 3 9 2937 - 4980 feet

Run No. 4, 4979 - 6548 feet

Run No, 5, 6548 - 7723 feet

Run No. 6, 7723 — 9280 feet

Run No, 7, 9280 — 9992 feet

Run No, 1, 648 — 2935 feet

Run No, 2, 2937 — 4977 feet

Run No. 3 9 4977 - 6546 feet

Run No, 4 9 6546 — 7723 feet

Run No, 5 9 7723 - 9280 feet

Run. No, 6, 9280 — 9992 feet

Run No. 1, 100 — 9987 feet

Run No. 1, 68 - 658 feet

Run No, 2, 658 — 2934 feet

Run No, 3, 2935 — 5690 feet

Run No. 4, 5690 — 9989 feet

It

t l
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Formation Testing:

D.S.T. No. 1:^ 9300 - 9412 feet (mis-run)

D.S.T. No. 2:^ 9297 - 9412 feet (^"^)

Hydrocarbon Shows:

No significant hydrocarbon shows were detected.

Major  Reference used in present study 

Planet Exploration Company Pty. Ltd., 1963 - East Maitland Well

No. 1, New South Wales: Well Completion Report (unpubl.).

Summary of Major Reference 

The well was spudded on 22nd October, 1962, and abandoned on

2nd May, 1963, at a total depth of 9993 feet. The well was spudded near

the base of the Permian Tomago Coal Measures which continue to 190 feet.

Underlying the coal measures, the Maitland Group (Upper Marine) extended

to 4649 feet. This in turn was underlain by the Greta Coal Measures to

4793 feet, and then the Dalwood Group, continued to Total Depth (9993 feet).

However, below 6229 feet, tuffs and minor basaltic flows were encountered;

while there is no direct evidence of the age of the volcanics, the Company

regarded the whole section as Permian.

MATERIAL AVAILABLE

Cuttings:^40 - 9993 feet (total depth), at 10 foot intervals.

Cores:^The full length of recovered core was available for study;

this averaged about 8 feet from each of the 33 cores cut.

Wire-line logs: All wire-line logs listed under "Logs Run" were available

at both 5 inch and 2 inch to 100 feet scales.

METHODS

All cuttings were exRmined under a low power binocular microscope

and thin sections were made of lithologies from specific intervals; these

were then studied under the petrological microscope. All these descriptions

were plotted on the Petrographic Well Log sheets (see Plates 1A-E). The

slabbed core was also examined under the low . power binocular microscope; at

least one thin section was cut from each core. The core descriptions were

' plotted on Petrographic Core Log sheets see Plates 215,,.4).
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One of the prime objects of this study, was the identification

of rock units in the thick sequence. At this stage of the study of the

Sydney Basin, it was considered unwise to use the rock unit nomenclature

established largely from surface studies elsewhere in the northern portion

of the basin. For this reason, a numbering system was used; the units are

prefixed by "EM", and are numbered in order down the sequence. The set of

rock units identified is shown in summary form in Fig. 1.

The sedimentary rock classification of Pettijohn (1957) was used

for specific rock names. However, a modification was introduced to cover

those quartz—rich rocks (quartz making up over 75% of the °lasts), in which

detrital matrix is prominent (in excess of 15% of the whole). "Quartz

greywacke" is used for rocks in this category.

PERSONNEL

The bulk of the petrology was carried out by A.R. Jensen. He

was assisted by Miss K. Lachno, from the University of Sydney, who described

most of the volcanic sequence below 6500 feet. This work was completed at

the end of 1967, and Jensen prepared a preliminary report and a full set of

logs at that time.

In view of additional sub—surface information obtained by the

.B.M.R. from the northern portion of the Sydney Basin, key intervals from

East Maitland No. 1 were re—examined by R. Bryan and S. Ozimic. As a result

of this additional work, some alterations were made to Jensen's rock units;

a number of the units were combined where it was felt that the distinguishing

criteria were not sufficiently clear cut to be of value for correlation. At

the same time, Bryan modified the text in accordance with the new petrological

results.

GEOLOGY

UNIT EM1 

Unit EM1 extends from 40 — 190 feet; no samples were recovered

above 40 feet. It is composed of interbedded sandstone, siltstone and silty

cleystone. Plant fragments and coaly and carbonaceous sediments occur, but

no coal seams were encountered.
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The unit is clearly shown on the wire-line logs being

characterised by very low resistivity and very low sonic velocities.

Boundary criteria Unit EM1 exactly corresponds to the Company pick for the

Tomago Coal Measures (Planet 1963). The lower boundary of Unit EM1 is marked

by a change from silty claystone to a thin calcareous sub-greywacke. This

change is marked by a very sharp increase in resistivity and in sonic

velocity; a slight increase in gamma radiation occurs beneath 190 feet.

Depositional environment and provenance There is very little information on

these aspects . of Unit EM1. Clearly a swampy environment prevailed, with too

much terrigenous sedimentation for the development of pure coal sesm.

UNITS EM2-1

The sequence making up Units EM2-4 extends from 190 feet to 1924

feet. It consists of a very uniform sequence of siltstone, sandy siltstone 2

and in places fine sandstone. The only variations within this sequence are

the presence of pebbles below 1520 feet, and an increase in sand below 1800

feet. This latter feature is clearly seen on the wire-line logs - resistivity

showing a steady increase, and the gamma ray log a corresponding drop.

Unit EM2 (Plates 1A, 2A)

Characteristics Unit El/2 extends from 190 feetto 910 feet) and consists of

a thick sequence of highly carbonaceous siltstone in places grading to silty

sandstone, overlain by. thin calcareous sub-greywacke. The sand component

is predominantly quartzose but there are significant amounts of very fine-

grained intermediate or basic volcanic lithics, and feldspar fragments. The

sediments are invariably carbonaceous and pyritic. Wire-line logs over this

interval indicate a very uniform sequence.

Boundary criteria The lower limit of Unit EM2 is somewhat gradational, marking

a consistent upward decrease in sand-sized material. At about this depth

(910 feet) there is a slight decrease in resistivity and sonic velocity,

ami.a corresponding slight increase in gamma radiation.
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De ositional environment and rovenance Uniformity of detritus over this

interval indicates that 9 whatever the actual environment 9 there was a

markedly constant supply of silt 9 mud and fine sand 9 for a conerable

period of time. It is suggested that Unit ERR is a marine sequence,

deposited below wave base 9 in an area protected from strong currents.

Unit ERB (Plates 1A 9 2AB)

Characteristics Unit ERB extends from 910 feet to 1520 feet - a thickness

of 610 feet. It consists of a very uniform succession of sandy siltstone

mudstone and very fine sandstone. The sediments are primarily quartzose

but contain highly altered sedimentary lithics and feldspar grains 9 that

may become locally abundant. The sediments are carbonaceous as in Unit EN2 9

and muscovite is very common. .Pyrite and calcite are present throughout and

may also be locally abundant. The wire-line logs show rather saw-tooth

patterns throughout Unit EMB 9 but the spread of values is very consistent.

The sediment has been partly reworked by burrowing organisms 9 and

rare marine fossil fragments were found in cuttings at 830 feet. Small

scale "scallop structures" (Jensen 1968) 9 are common in Core 3 (1156-1166 feet);

they were also observed in cuttings at other levels within Unit EEC. The

features are cylindrical structures averaging 5mm, in diameter. Each

cylinder is composed of a number of concentric cylinders 9 outlined by grey

laminae rich in dark carbonaceous material. In cross-section the structures

appear as a series of "scalloped swirls". The structures are always elongated

parallel to the bedding 9 and it is thought that they represent some type of

vegetation - possibly a type of sea weed.

Boundary criteria The lower limit of Unit ERB is placed at 1520 feet - but

based solely on the absence of pebbles above that level. There is essentially

little change in the pattern of sedimentation across this boundary. However

in view of the tendency in surface mapping in this area to place the boundary

between the MUlbring Siltstone and the underlying Branxton Formation at the

first appearance of the pebbles, it was thought desirable to highlight this

change in East Maitland No, 1. No significant change occurs on the wire-line

logs at this level.

Depositional environment and provenance Essentially the same environment is

postulated for Unit EVB as for the overlying Unit ER2 - quiet marine conditions.

The minor volcanic provenance apparent in the detritus of the overlying unit

EN2 is absent in Unit ERB.
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Unit EN4 (Plates 1A ; 2B)

Characteristics Unit EM4 extends from 1520 feet tc 1924 feet , a thickness

of 404 feet. It consists essentially of sandy siltstone 9 silty sandstone 9

and some mudstone. The sediment is pyritic 9 carbonaceous and micaceous;

brachiopod ; bryozoan and coral fragments are found in places. "Scallop

structures" were also seen in the only core from this interval (Core 5 9

1831 - 1841 feet). Only the presence of very sparse ; small siliceous

pebbles scattered through the section distinguishes Unit EM4 from the

overlying Unit ER3.

Boundary criteria The base of the EM4 at 1924 feet is gradational 9 aid

could have been placed anywhere over a range of 100 feet. It marks the

upward change from clean medium grained sandstone to the sandy siltstone

of Unit EM40 The two lithologies are finely interbedded from 1800 feet

to 1940 feet 9 with the sandstone becoming dominant at approximately 1924

feet. It would appear from the resistivity log that below this level the

sandstone intervals are much thicker.

De ositional environment and provenance There is no reason to believe that

the general environment of deposition of Unit E1V14 was any different from

that of the overlying Unit EM30 Scattered marine fossils again clearly

establish a marine environment. The presence of scattered fine pebbles -

always less than t4 of the lithology - simply indicates that the currents
operating during deposition were slightly stronger than in the upper sections;

the overall scarcity of pebbles ; and their fine size 9 argue against the

necessity to invoke a distinct mode of transportation - such as ice-rafting.

UNITS EML1

The sequence covered by Units EM5-7 extends from 1924 feet to

4580 feet 9 and consists of sandstone 9 generally either quartz.greywacke or

greywacke. Minor amounts of siltstone are associated with the sandstone

but they almost invariably contain sand-size material. Both the pebble

and the carbonaceous content taper off markedly above the base of the

sequence. Much of the sand-sized quartz is very angular; "pressure-welding"

is also common especially in the upper part of the sequence.
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Unit EM5,

Characteristics Unit EM 5 extends from 1924 feet to 2520 feet. It

consists of fine to medium grained protoquartzite, the quartz grains

comaonly showing an interlocking fabric. Rare microperthite grains and

fine intermediate or basic volcanic lithics occur. The rocks are

strongly cemented with silica, siderite, calcite and dawsonite.

The unit is characterised by moderate but somewhat irregular

resistivities; the gamma log shows a regular drop in count, as compared

with the pattern of the overlying units.

Porosity values from the two quite typical cores cut in Unit EM5

average 44 and reach a maximum of 7%; permeabilities are nil in all cases.
Extensive cementation probably accounts for the absence of connected voids.

Boundary criteria The lower boundary of Unit EN5 occurs at 2520 feet,

and is marked by a distinct lithological change from siltstone and quartz-

greywadke of the underlying unit, to protoquartzite of Unit EM5. The

only wire-line log to show a significant change at this level is the

sonic - the upward decrease in silt being marked by a slightly higher

velocity.

Depositional environment and provenance Abundant fossils at certain levels

indicate open marine conditions - probably shelf deposition, with quite

shallow water. Some of the non-fossiliferous intervals could even have

accumulated in a beach or dune environment.

Unit EM6 (Plates 1A, 2C)

Characteristics Unit EM6 extends from 2520 feet to 3800 feet and consists

of very poorly sorted quartz greywacke, greywacke, and sandy siltstone;

rare siliceous pebbles occur in - the lower part. The sand-sized clasts are

predominantly angular quartz and rounded chert grains; locally, meta-

quartzite and fine schist lithics are common. Clearly recognisable

volcanic lithics are rare, though feldspar porphyry occurs within the

quartz greywacke of Core 9 (2888 feet - 2898 feet). However, it seems

likely that much of the "matrix" consists of altered fine volcanic clasts

and tuffaceous material. Feldspar - especially potash feldspar - occurs

throughout, and locally is very common.
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As shown on Plate 20, porosity values are consistently low

and permeability nil, in all four cores cut within Unit EM6. This appears

to be due to a combination of poor sorting (partly original and partly

due to bioturbation) and void filling and replacement by calcite and

siderite. Marine foSsils occur throughout Unit EM6.

Boundary criteria The lower limit of Unit EN6 is placed at 3800 feet, at

the base of a sandy calcarenite containing abundant shell debris.

Essentially the same lithologies occur beneath this level, but they are

conspicuously carbonaceous, and more pebbly.

- Of the wire-line logs, only the resistivity exhibits any

systematic change. Above 3800 feet, there is a:marked increase in values

on the 18'8" log.

Depositional environment and provenance The abundance of marine fossils,

and the poorly Sorted and coMmonly bioturbated character of the sediments,

indicate deposition in a shallow marine environment below wave base. The

angularity of the quartz, and the presence of plentiful potash feldspar

and schist fragments in the sandstone, indicate that the amount of abrasion

during transportation was not severe. Granitic, volcanic and metamorphic

areas have supplied the bulk of the detritus for Unit EM6. It seems likely

that volcanism (possibly penecontemporaneous) supplied a much higher

proportion of the °lasts and matrix than is apparent from the sediments.

Unit EMT (Plates 1B and Cy 2C and D)

Characteristics Unit EM7 extends from 3800 feet‘to 4580 feet and consists

essentially of greywacke l quartz greywacke, and bandy siltstone. Most

intervals are carbonaceous, and the two cores from Unit aq contain plant

fragments and possibly rootlets. The clasts consist of quartz anilithics

in about equal amounts; the lithics consist of chert, shale and low grade

metamorphic rocks. The sands are essentially fine grained, though some

sections are poorly sorted and contain coarse detritus. Only a little

plagioclase occurred . in Unit EM7, and there were no signs of volcanic

lithics. Calcite, siderite and pyrite were all common in places.
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The sandstone of Unit ENT is characterised by the variable

amount of dark grey muddy matrix. Some beds are matrix-free, while

adjacent beds may contain up to 50 percent or more. In some cases,

this mixture of grain sizes is clearly a function of organic churning

or bioturbetion, but where obvious burrows are lacking and the sediment

is laminated, it seems that the grain size mixture develops in direct

response to reworking and redeposition of sands and mud by current action.

Boundary criteria The lower boundary of Unit Em is placed at 4580 feet.

It is marked by a strong lithological change from petromictic pebble

conglomerate containing a large proportion of volcanic detritus, ta the

poorly sorted carbonaceous greywacke and siltstone of Unit EN7. Probably

because this underlying conglomerate is choked with very fine (?) volcanic

matrix, the boundary at 4580 feet is not clearly shown on any of the wire-

line logs.

Depositional environment and provenance The presence of marine fossils,

combined with such features as abundant carbonaceous material, poor sorting,

cross-lamination, and churned bedding, suggest a shallow near-shore environ-

ment of deposition. Such an environment would be found in large estuaries,

where sediment is being continually deposited and reworked, and where

surrounding swamp areas supply abundant carbonaceous material. -

UNIT EM8

Unit E1y18 extends from 4580 feet to 4677 feet. It consists of

a petromictic pebble conglomerate and one thick coal seam. The unit roughly

corresponds to the Cessnock Sandstone Member (but only the uppermost part

of the Greta Coal Measures) as shown in the Well Completion Report (Planet,

1963).

Characteristics Lithologically, the terrigenous sediments of Unit E8

range from petromictic pebble conglomerate to pebbly lithic greywacke.

The sequence is very poorly sorted, and the clasts consist of corroded

quartz, potash feldspar, crystal tuff, chert and siltstone lithics. Almost

certainly, much of the fine matrix is of tuffaceous origin. Near the base

of this poorly sorted sandstone is . a 14 foot coal seam; the high resist-

ivity and very low gamma reading opposite the seam would indicate that the

coal is shale-free.
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Despite the sharp lithological change at the top of Unit EMB,

none of the wire-line logs change significantly at this point. As

mentioned earlier, this is almost certainly due to the choking of the .

.conglomerate with (?) volcanic material.

Boundary criteria The selection of a lower limit to Unit EMB posed some

problems; the lithology of. Core 15 (4677- 4684'6") closely. resembles

the underlying sequence, though from the cuttings log it would appear that

this zone is also dnaracterised - by the extremely poor sorting seen in

Unit EMB. However it seems likely that this poor sorting is due primarily

to caving from the conglomerate overlying the .coal seam. For this reason

the loWer limit of Unit EMB is taken at the top of Core 15 - 4677 feet.

The resistivity, :sonic and logs all show decreasing values upwards at

about this level.

Depositional environment and provenance There appears to be little direct

evidence to indicate a specific environment for deposition ofUnit EMB.

The presence of marine strata above and below would tend to support a

marine or transitional environment for Unit EMB rather than completely

continental deposition. However, no marine fossils were found in Core 14

(4625 - 4628). The thick coal seam could have easily formed in a coastal

swamp area, or even in a completely marine environment.

It is clear ethat the bulk of terrigenous material making up

Unit EMB has travelled only a relatively short distance from its source.

Nearby tuffs end - sediments were probably the major sources of detritus.

UNITS ERR- 10 

The sequence covered by Units Em 9 and 10 extends from 4677

feet to 6190 feet - a thickness of 1513 feet. It consists essentially of

lithic sandstone that increase up the sequence in both grain sizeand in

. the percentage of lithics. One thin basalt flow occurs within the

sequence.
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Unit EM9 (Plates 10, 2D - E)

Characteristics Unit EPE9 extends from 4677 feet to 4796 feet and consists

of fine grained lithic greywacke, rich in volcanic and sedimentary lithics,

and with a lesser amount of quartz. The - greywacke is carbonaceous, but no

coal was found. Small amounts of plagioclase are also present. Much of the

quartz is very angular. The amount of matrix present is very difficult to

determine, due to the partial alteration and "welding" of fine grained

sedimentary and volcanic lithics. Unit EN9 is marked by rather low and

'irregular resistivity and also by a low and somewhat irregular sonic

velocity.

Boundary criteria The lower limit of Unit EM9 is placed at 4796 feet. At

this level there is a marked Upward increase in grain size; there i0 ,bnly

a small change in gamma radiation at this level, but there is a sharp

increase in resistivity.

Depositional environment and provenance  There is no direct information on

the depositional environment of Unit EM9. However, being underlain by

marine strata and overlain by a thick coal seam, it is likely that Unit

EM9 represents a marginal facies, developed during the last stages of a

major regression. The detritus was clearly derived from an adjacent

volcanic and sedimentary source.

Unit EM10 (Plate 10, 2D - E)

Characteristics Unit EM10 extends from 4796 feet to 6190 feet and consists

of fine lithic greywacke and sandy siltstone, highly carbonaceous towards

the base of the unit. Siderite and pyrite are both =non. The clasts

consist predominantly of quartz with some fine volcanic lithics, and some

feldspar. Carbonaceous fragments are common, and (?) rootlets were noted

in Cores 16 and 17. Brachiopod fragments were preserved in Core 17.

A thin.horizon of microcrystalline vesicular basalt occurs

between 5708 and 5722 feet; however in view of the abundance of volcanic

activity a short distance below this level, the definition of this basalt

as a separate rock-unit did not appear justified. The resistivity log shows

a very irregular saw-tooth pattern throughout the unit; however the 18'8"

trace clearly shows an increase in readings above 5560 feet; this is

approximately the level at which the dominant lithology changes from sandy

siltstone to silty sandstone.
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Boundary criteria The lower limit of Unit EM10 is placed at 6190 feet,

it is marked by a very sharp lithological change from sandstone rich in

volcanic lithics to carbonaceous sandy siltstone of Unit EM10. This

boundary can be picked on the wire-line logs by the sharp upward decrease

in resistivity, a gradual increase in gamma counts, and by a - gradual decrease

in sonic velocity.

Depositional environment and provenance It is considered that Unit EM10 was

laid down under very similar conditions to those prevailing during deposition

of Units EM 7 and 8. This is deposition in a "low energy" coastal environment
such as large estuaries, where sediment is being continually deposited and

reworked, and where surrounding swamp areas supply abundant carbonaceous

material.

UNITS EM11-13 

The sequence covered by Units IM11-13 extends from 6190 feet to

7300 feet - a thickness of 1110 feet. It consists essentially of pyroclastics

(some reworked) and interbedded sandstone and siltstone quite similar to beds

near the base of Unit EM10. Thus the sequence marks a transition from

predominantly volcanic flows and tuffs with only minor sediments to the

overlying sequences where sediments predominate.

Unit EM11 (Plate 1C, 2E)^.

Characteristics Unit EM11 extends from 6190 feet down to 6416 feet and

consists of a thin silty mudstone and pebble conglomerate overlying greywacke.

Clasts consist predominantly of crystal:. and lithic tuff, and large plagioclase

and potash feldspar which are probably derived from the crystal tuff. Some

metaquartzite fragments are also present. The nature of the matrix is hard

to determine, but is probably tuffaceous. Carbonate cement is abundant.

Resistivity values over Unit EM1I are high, but very irregular.

Sonic velocities are also high and irregular. Gamma radiationis comparable

to that occurring in the overlying - greywacke succession.

Boundary criteria The lower boundary of Unit EM11 is placed at 6416 feet;

this is within Core 21 (6413- 6418 feet) *here there is a contact between

pyroclastics and overlying volcaniclithic conglomerate of Unit EM11. The
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contact appears to be completely conformable, and in fact may be gradational.

Of the wire-line logs, only the gamma log shows a significant change at this

level; below 6416 feet, there is a very marked drop in radiation.

Depositional environment and provenance At least part, and probably the whole

of the sequence, is marine. The sand and conglomerate appear to have been

derived from adjacent penecontemporaneous volcanics, and deposition probably

occurred in a marine basin adjacent to the volcanic area.

Unit EM12 (Plates 1C and D I 2D)

Characteristics Unit EM12 extends from .6416 to 6985 feet and consists mainly

of basic or intermediate pyroclastics and possibly flows, interbedded with

minor petromictic volcanic pebble conglomerate and greywacke. The pyroclastics

include light green basic or intermediate lapilli tuff, consisting of sub-

rounded to rounded lapilli set in a fine matrix;* this has been partially

replaced by iron oxide. The wire-line log characteristics are similar to those

of the overlying Unit EM11, except for the gamma log which shows a very steady

and very low reading throughout Unit EM12.

Boundary criteria The base of the unit EM12 is placed at 6985 feet, where
there is the sharp change from pyritic and carbonaceous sandy siltstone and

mudstone, to the pyroclastics of Unit EM12. The boundary is clearly shown

on the wire-line -logs by a small increase in resistivity, a marked increase

in sonic velocity, and a very sudden decrease in gamma radiation.

Depositional environment and provenance There appears to have been little or

no reworking of the volcanics. There is no direct information on the

position of these extrusives with regard to sea level; however as marine

fossils have been found in sediments immediately above and below Unit EM12,

it is likely that the volcanics accumulated in a marine basin.

Unit EM13 (Plates 1D, 2F)

Characteristics Unit EM13 extends from 6985 feet to 7300 feet and consists
of interbedded sandy siltstone and mudstone; towards the base of the unit,

pyroclastics are interbedded with these sediments. Clasts consist of about

equal amounts of angular quartz and altered (?) very fine volcanic lithics.
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Some plagioclase is also present. The sequence is carbonaceous, especially

in the upper part; pyrite and carbonate cement occur throughout.

The resistivity, gamma and sonic logs all show the effects of

the decreasing pyroclastic component above the base of EM13.

One feature worthy of mention is the striking similarity between

the carbonaceous sandy siltstone typical of the upper part of Unit EM13
and the dominant lithology near the base - of Unit EMI°, almost 800 feet above.

It would seem that during lulls in the vulcanism, similar types of fine

terrigenous sediment were being supplied to the basin and deposited under

similar conditions.

Boundary criteria The lower boundary of Unit EM13 is placed at 7300 feet,

where there is a marked changed from a sequence almost entirely composed of

pyroclastics and flows, to the interbedded fine sediments and pyroclastics

of Unit EM13.

Depositional environment and provenance There is little direct evidence for

the type of depositional environment, apart from the presence of marine

fossils in the upper portion of Unit EM130- However there is a marked

similarity between the upper part of Unit EM13 and the lower part of Unit EM10.

It seems likely that essentially the same conditions operated at both times,

and that the intervening spasms of vulcanism did not materially alter either

depositional environment or provenance.

UNIT EM14 (Plates 1D and E, 2F and G)

Characteristics Unit EM14 extends from 7294 feet to 10004 feet (Total Depth).

It consists of highly altered basic and intermediate coarse to fine pyro-

elastics, with rare thin beds of fine grained sediments which are mainly

siltstone and silty sandstone. The volcanics appear to be largely lapilli

tuffs; however, in both Core 32 (9402-941 2 feet) and in Core 33 (9994-10004
feet) basalt flows are interbedded with the tuff. The basalt is comparatively

fresh, and it seems likely that the extreme alteration of the remainder of the

volcanics is related to their mode of emplacement; if this suggestion is valid )

then on the basis of the cuttings examination it is likely that pyroclastics

predominated throughout Unit EM14.
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The wire-line logs show very consistent maximum and minimum

values for resistivities throughout Unit EM14; the resulting "saw-tooth

pattern" shows regular oscillations at approximately 100 foot intervals.

The lower resistivities are almost invariably associated with markedly

low sonic velocities. These points are interpreted as marking pauses in

the eruptive activity.

Environment and provenance There is no direct information as to whether

Unit EM14'accumulated_under sub-aerial or sub-aqueous conditions. However

there are indications that the pyroclastic pile developed intermittently,

with the individual layers averaging about 100 feet in thickness.

CONCLUSIONS

COMPARISON WITH WELL COMPLETION REPORT

Figure 2 gives a comparison between unit boundaries chosen in

this study and the stratigraphic divisions set out in the Well Completion

Report. (Planet 1963). The broad picks are similar, but finer divisions

have been attempted in the present study. The only two significant

discrepancies are considered below:-

Boundary between Units EM3 and 4. 
This boundary is placed, somewhat arbitrarily, within - a thick sequence of

siltstone, sandy siltstone and fine sandstone; the point chosen at 1520

feet, is where the sparse small pebbles of the lower section finally disappear.

However, the gross lithology above 1520 feet differs very little from that

below, and had it not been for the importance placed on the "plabble cut out"

in surface studies of this interval, it is possible that no boundary would

have been inserted.

There is no doubt that the "pebble cut out" was taken as the

boundary between the Branxton Formation and the MUlbring Siltstone by the

Company, the pick being 1490 feet. However, it is felt that in this area at

least, the Branxton - Mulbring boundary was very tentative and might not

correspond to the clear fithological break found elsewhere.
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Boundary-between Units EM8 and 9. 

This boundary has been placed between well sorted fine grained lithic

greywacke and overlying poorly sorted petromict conglomerate and pebbly

greywacke. There is some doubt about the position of this boundary, due to

the likelihood of contamination of the cuttings by cavings; the tentative

boundary has been placed at 4677 feet.

The two rock units would: certainly have been described as Farley

Formation and Greta .Coal Measures, but the Company .considered that the change

occurred at 4793 feet. If the possibility of caving from the overlying

Coal Measure conglomerates is accepted as the explanation of the poor sorting

below 4677 feet, lithologies of Units EM8 and 9 correlate very well with

Units B 2-4 and B5 from Belford (A.O.G.) No. 1 Well (Ozimic, 1968). If this

is correct, then there is a considerable thinning of the Greta Coal Measures

between Belford (A.O.G.) No. 1 and East Maitland (Planet) No. 10

SUMMARY OF NEW DATA

The section studied consisted of over 6400 feet of mainly marine

shallow water sediments; one relatively thin interval of coal measures

occurs in the lower half of this sequence.. Beneath the sediments, 3600

feet of volcanics (predominantly pyroclastics) extend to Total Depth.

The whole sequence has been divided into 14 rock units which have been grouped

into seven lithogenetic units.

This study of East Maitland .(Planet) No. 1 has shown the abundance

of volcanic detritus throughout most of the Permian sediments. Commonly

.the clasts are so altered that they would simply be regarded as matrix in

the hand specimen.

The sequence is quite sandy but very tight throughout, due to

the combined effects of silica and carbonate cement, and the "choking" of

the sands with volcanic clastS and ash.
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-INFLUENCE OF NEW DATA ON HYDROCARBON PROSPECTS

The present study has confirmed the conclusions of the Company

that the Permian sediments in this area are fax too tight to be prospective.

There may be a connection between the carbonate cementation and. the abundance

of volcanic clasts and ash; it is possible that some permeability may have

been retained in areas further from the centres of vulcanism.
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