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ABSTRACT

“This petrological study of Mt. Murwin (A.0.G.) No. 1
was undertakég'as part of a review 0f the Sydney Basin currently

being undertaken by the Basin Study Group of the Petroleum Exploration

- Branch. . It was-designed to establish recognizable rock units and to

determine the pattern of sedimentation in the area.

. Bight lithologiCal units have been defined and have been

"grouped into three major units. The units are set out in summary form

in Fig. 1+ The surface outcrop is in Hawkeébury Sandstone and the
section penetraxes approximately 2500 feet of Triassic rocks and
AQQ feet of Permian: fotal depth is at 2910 feet.. The evidence of
age is provided by spores characteristic of the Permo-Triassic

bourd ary.

It is considered that virtually uninterrupted sedimentation
pccurféd in a deltaic environment of bottomset, foreset, topset and

backswamp beds.
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GENERAL INFORMATION

Well Data

Well Name and Number:

Operating Companys

Location:

Eleyation;
Total Depths
Rig Types
Logs Run:

Hydrocarbon Showss

Major Reference used in Present

~Studys

Su@mary’of Major References

Mt. Murwin No. 1
Australian 0il and Gas Corporation

Lat. 32°50'45" South

- Long. 150°55'20" East

1:250,000 sheet: SINGLETON SI-56/1
Géﬁeral Location: about 24 miles west of
Cessnock, and 3% miles N.W. of Mt. Murwin
in the County of Northumberlard.

GR. 1453' A.S.L.

2910' (Driller)

Percﬁssion

Nil

Aysmall amount of methane from a coal

seam in the interval 2555'-2562'.

'A.0.G. Corp. Ltd. Mt. Mirwin No. 1 Bore,

Well Completion Report, 1963, by J. Stuntz

and A.J. Wright.

The well was drilled in the period 2.3.63

to 20.5.63 to a depth of 2910', penetrating
2533' of Triassic and 377' of Permian strata.
The well was located on a N.E. tremding
anticline 30 miles long by 10 miles éide

in the Sydney Basin. It was regarded as

"a stratigraphic test of the northern strata"

" of the Basin, the rocks of which are known

to change from a largely shale facies near
the coast to a dominé.ntly sandstone facies

further inland. "The borehole proved the



Material Available-fo:_Stu@y

Cuttings:

Cores:
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existence of a thick section of potential
reservoir rocks which nevertheless were
lacking in porosity and'permeability. The
Triassic section does not thin out so soon
to fhe north as previously supposed, and

it is suggested that the whole of the Basin
has been tilted to the south-west in post
Triassic times. A compressive force from
the north-east with a strong vertical
component; probably related to at least

the later stages of the Hunter Thrust

movement, is suspected."

The Company did not correlate the units
encountered in the Mt. Mu;win well with
thedefined units in other areas. However,
the entire Mt. Murwin section, being
dominantly sandstone, is similar to the

western and northern part of the Basin,

but differs markedly from the shaley

coastal section. These sandstones proved
to be "tight" with a high proportion of

white clayey matrix.

0' to 2910' (Total Depth) at 10' intervals.

Very poor recovery from six intervals

from a total of 30' of strata.



4.

;'Methods’qsea

‘ All samples were examinéd with a low power binocular
microscope, and thin sections were made from selected intervals and
examined under a petrolégical ﬁicroscope° - The results were plotted
‘on composite well-log sheets at a scale of 1" = 100' (Plates ).
Eight units were chosen on lithological characteristics and numbered
from the surface. The unif numbers were prefixed with MM, which is

the code for this well, and grouped into three major units.

Pettijohn's classification of sedimentary rocks (1957)

was used, modified by the use of the term quartz—greywacke"-for rocks

containing at least 75% quartz and over 15% of detrital matrix.

GEOLOGY
Unit MM
This uppermost sandstone extends to 340'. Although it
cannof be subdivided, it is sufficiently distinct to warrant the

status of a major unit.

. Unit MM1

- Characteriétics: This unit extends from the surface to 340'. It
co.nsist'sA wholly of orthoquartzite composed of subangular quartz grains,
dominantly medium grained, but ranging in size from very fine to coarse.
White and colourless pebbles of quartz up to 15 mm occur sporadically.
White clay occurs interstitially amd banded stainings due to the
deposition of limonite are common. It is possible that this limonite

derives from the oxidation of original siderite.
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Bounﬂa:y Qriteria: The lower limit of this orthoquartzite is put
at 340', at the.first appea.ranlce of sandy siltstone. The Company has
a boundary at 270' (A.0.G. 1963), but there is no significant 1litho-
logical change detectable at this level. The sandstone above 270"

was designated "Hawkesbury Sandstone" by the Company.

Environment and Provenance: The litholo‘gy in itself gives no clear
indication o-f ﬁrovenance; either granite, arkose or sandstone could
have been the parent materi'al. The absence of fossils (although
moulds are not likely to be revealed in cuttings sa.mples) can be
interpreted in so many ways as to‘b'e of little value. Enviroments

ranging from fluvial to shallow marine are the most likely.

Units M2 - MM5

This sequence.is 2215' thick, extending from 340' to 2555'.
It consists of protoquartzite interbedded with very fine-grained quartz
. greywacke, the latter predominating in both thé lower and upper horizons,

4whilst; the former dominates in the .middle horizohs.

The protoquartzite contains a distinctive assortment of
coloured siliceous lithics, especially greeh éhéi‘t, -ranging in size
from sand to pebbles 20 mm across. The la:rgei: 11thlcs are more abundant

in the lower horizons of the sequence.

The greywackes are mottled in shades of reddish brown and
greyish green. They are very fine-grained and sometimes grade into

silt-grade material.

"-Siderite occurs throughout the sequence: sometimes it is

visible to the naked eye, and often it is partly oxidized to limonite.



Unit MM2

Chéracteristicss This unit is 410' thick, extending from 340' to 750',

ard consists of very fine quartz greywacke and minor protoquartzite.

The. greywackes are mottled in greys a.nd purplish brown, the °
latter doloﬁr 'predomir;ating. Scome are fissile due to fir'xe alt_ernz_a.tions
in grain Asize and to differing concentrations of mica. The quartz ‘grains
often show evidence of corrosion, but the occasional plagioclase grains
are aii‘ly fresh-looking. Shreds of _muscovite are p‘resent, together

with occasiéna.l graphite flakes and filmy carbonaceous partings.

The protoquartzites have a fine to medium grain-size mode,
_but range from fine to coarse, resembling in this aspect the sandstone
of Unit MM1. Some grains glimmer, with crystal faces formed by quartz

outgrowth. Whité interstitial clay~-material is present in varying amounts.

There are also horizons, probabl-y associated with both the
above lithologies, containing abundant coloured siliceous lithics -
white quartz, amd brown, grey and especially green chert. -

Bourd ary Criteria: The lower boundary is placed at a pebble horizon,

in itself no different from other pebble horizons, but occurring at a:
level where there is a marked change in the relative amounts cf greywaciie
and protoguartzite present: Unit MM2 gonsists of 75% very fine quartz

greywacke and 25% protoquartzite, in contrast to the underlying Unit MM3

which consists of 15% quartz greywacke and 85% protoquartzite.
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EnVironﬁeﬂt‘and Provenancé: The well-rounded nature of the siliceous
lithics suggésts their dérivaiion from a sedimentary source. It seems
likely that Unit MM2 was formed by deposition in a deltaic environment

from streams with'a by no means sluggish current.

 Unit MM3

Characteristicss This unit is 470' thick, extending from 750' to 1220'.

It consists of pfthQuartzite and minor very fine quartz greywacke, of
" the same typeSfﬁs in Unit MM2, There are eight horizons characterized

by an ébundanéé'bf gré#ei and pébbles of coloured quartz and chert.

Boundary Criteria: The lower boundary of Unit MM3 has been arbitrarily

chosen at 1220's  the unit thus defined consists of 85% protoquartzite
,_.and.15% ’gr,eywackel,' ‘whereas the underlying unit MM4 consists of 9T%
protgqpartzité. |

- Environment gﬁi'Ppbvenances As the Tocks in this unit are substantially

the "same types as those in the fore-mentioned units, it is reasonable
to envisage a .similar provenance and a similar, i.e. deltaic, depositional
environment, with its wide‘range of sub—envitoﬁments.

ﬁnit M4 -

Characteiiéticsz' This unit is 790' thick, extending from 1220' to 2010'.

It is essentially’ a protoquartzite with very minor brownish red mudstone,
a.trace of ‘coal 'at 1290' and a few thin pebble horizons. As all the
samples}now~c9nsist of loose sard it is probable that the interval is

friable. -
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ABoundary'criteria: The lower bourdary is arbitrarily chosen at 2010',
creating a unit consisting of 9Tk protoquartzite and 3% of thin, widely
separated mudstones. In contrast, the underlying Unit MM5 consists of

30k protoquartzite and 70f greywacke.

Provenance and Environments These were essentially the same as for the

other units,

Unit MM5
Characteristicss This unit is 545' thick extending from 2010''to 25551,

ard consisting of a squeﬁce of interbedded very fine quartz greywacke
and protoquartzite. There are no pebble horizons. The higher intervals
of greywacke are mottled in silver-grey ard reddish brown, but the lower
ones are grey and dark grey, probably due to comminuted carbon. There

is a very thin coal seam at 2410'.

The Weil Completion Report (A.0.G., 1963) includes an

Appendix by R. Helby on the palynology of eight samples from this Unit
M5, He remarﬁs "the lower part of the Narragbeen Group, generally,
does not represent conditions which were favourable for the preservation.
of the contained microflora". From the interval 2371' = 2379' spores

- irdicate a "lower Narrabeen age". A sample from 2486' - 2496' "contains
SeVefal of the fofms which are characteristic of a narrow transitional
zone between the Narrabeen Group armd the 'Upper Coal Measures'. This
sample would appear to be of basal most Narrabeen age." A sample from
2538' - 2544' contains forms thich are characteristic of the 'Upper
Coal Measures}". " Helby concludes that "the boundary of the Narrabeen
Group and the 'Upper Coal Measures' would occur within the interval
2486 - 2544';" The Company puts the boundary at 2533', within a

greywacke bed: the reason for this choice is not given.
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Boundary Criterias The -lower boundary of Unit MM5 is placed at 2555°

at the top of the first major coal seam encountered in the well, thus
‘defining the unit as consisting of 70% very fine quartz greywacke ard
3Q% prothuartz1te.

Environment and Provenance: The fine-grained nature of the sediments,

their dark colour, armd the matrix of the sandstones suggest back-swamp

deposition between the distributaries of the delta.

" Units MM6 — MM8

This sequence is at least 355' thick, extending from 2555'
to the totel depth of 2910'. It consists of interbedded protoQuartzites,
very fine quartz greywackes and grey mdstones, and coal seams. These
seams occur a little beloﬁ the Permo-Triassic bourdary of Helby (A.0.G.,
1963) and the Company éscfibes'tﬁe sequence fo the Neweestle Coal

Measures.

Unit MM6

Characteristicss This unit is 50' thick, extending from 2555' to 2605°.

It consists mostly of three major coal seams, about 12', 15' and 8' thick
"in order of depth. These are separated by 3' amd 12' interbeds of very
fine grained grey quartz. greywacke. No signs of seat-earths are to be

fourd.

buring the drilling a gas-show was encountered in the upper-
-~ most coal seam at 2555'. It yielded less than 500 cubic feet per day
_arnd consisted of 95k methane. From the same interval there was a flow
of water (20 geilons an hour) with a remarkably high bicarbonate content

(1954 p.p.m.), and sodium content (1438 p.p.m.).
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- Bourdary Criterias The lower bourdary of MM§ is placed at 2605', at

the base of the lowest major coal seam.

Environment and Provenance: The most likely way for the coals to have
"accumulaﬁed'wasfas‘drift vegetation in deltaic lagoons and coastal

sWamps. The aﬁbarent absence of seat-earths supports this view.

Unit_

Characte;istics;’ Thié unit is 100' thick, extending from 2605' to 2705'.
" It consists éf protoquartzite with very thin coal seams. As the samples
are now mostly disaggregated the rock was probably friable. The
protoquartzite is very similar to those occurring higher in the sequence,

being sideritic and containing sparse-coloured siliceous lithics.

Bourd ary Critérias The lower bourdary is arbitrarily chosen at 2705°'.
where much finer sediments with a greater content of carbonaceous matter

are encountergd.

Eﬁvirqnment and Provenance: As noted above, the protoquartzite of MM7

" is very similar to that in Units MM2 - MM5, and it is likely that both
were derived from much the same type of provenance and were deposited

urder similar.deltaic corditions.

Unit MM8

Characteristicss This unit is at least 200' thick, as it extends from
2705' to the bottom of the well. It consists chiefly of very fine-grained
quartz greywacke,'dark grey in coiour, which is associated with very thin
coal seams; some dark ﬁu&stone_and intercaiated protoquartzite. The
gieyﬁacke and the protoquartzite are essentially similar to greywacke and

protoquartzite higher in the sequence.
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Bounda:y Cfiteria: The lower limit of the unit was not reached before

the well was abandoned at 2910°.

Environment and Provenance: Both the provenance and the depositional

environment were very similar to those for Unit MM] - a deltaic backswamp -

where low energy conditions prevailed.

CONCLUSIONS

- Degree of Agfeement with We11 Report:s
- ‘ Fig. 2 gives a comparison between:the rock units described
above and those shown in the Well Completion Report (A.0.G. 1963). The

two differences are discussed below:

Bounda;x,betweeh MM1"and‘MM2:
This‘bouﬁdary was not adopted by the Company, although it
is clearly marked b& | )
(i)j»é'change in rock type from orthoquartzite in
- MM{ to very fine quartz greywacke in MM2,
(i) fhe prevélence in MM1 of limonite amd the
 bsence of siderite,t
(iii) —éhe_abundance of siderite in M,
(iv) The absence of feldspars from MM{ and their
B presence in MMQ; o
(v) The absence of greéﬁ chert lithics from MMy
) ani'their presence in MMQ,;?T
(vi) The absence of graphite from MM1 and its

presence in MM2.

The Company places the Hawkesbury Sandstone - Narrabeen Group boundary

at 270', about 70' above the MM1 — MM2 bourdary. There appears to be

no significant lithological change at 270', only a local increase in

- "the amount of ferruginous material.
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Bound ary between MM5 and MM5=

This is also a clear-cut.boundary, being the division between
the silty sandstone of MM5 and a major coal seam, which is the first member

of the Coal Measures.

- The Company has a boundary at 2533 which is designated as the
bourd ary between the Narrabeen Group and the Newcastle Coal Measures. It
is 22" above the bourdary between MM5 and MM6. The Company gives no reason
for its choice. There is a grgywacke/prothuartzite bourdary at 2533
which does not differ essentially, howe&ér, from many other such contacts
in the sequence, apart from tﬁ; fact that it lies within the interval
2486 - 2544', wherein. also lies the boundar& between the Peimian and the

Triassicy; as indicated by spores.

Summary of New Datas

The:section consists of 2910' of sediments that appear to be all
of non-marine origin. It is postulated that they represent accumulations
ranging in type from delta front sands and levee deposits to backswamp
and lagoonal deposits. The depositional environment of the uppermost

unit, MM1, is rather less certain.

Eight units have been separated out on lithological grourds.
There seemskﬁo reason to doubt the essential conformity of the sediments
of these units, They represent a stealy accumulation of fluviatile and
vegetahle debris over.a long period of time which includes the Permo-

Triassic bourdary.
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An orderly variation in sedimentation is indicated below:
Medium-grained clean sands
Fine Silty sands
Medium-grained clean sands

Fine silty sands

55 E§ &

Coal

Coal and silty sands MMy - MMB

The abrupt disappearance of the green chert lithics above MM2
reflects the cutting off of the sourée of supply, probably due to the
qhahging pattern of siream development, or possibly due to some diastrophic

factor.

The fact that limonite-bearing rocks (Unit MM1) immediately
overlie siderite-bearing rocks (Units MM2-MMB) could indicate that ferrous
iron originally preéent ubiquitously as siderite has been oxidized to the
ferric condition as limonite. 1In other words, the whole of the Permo-
Triassic sequence as it exists in Mt. Murwin No. 1 Well was laid down
under weakly reducing conditions favouring the precipitation of siderite
(or that these déveIOped later), and that the upper levels, now represented
~ by MM1, mark the zone that has been affected by oxidizing comditions related
~ to the pfesent cycle of erosion. On the other hand, as pointed out earlier,
éhere is a marked lithological difference between Units MMi and MM2 quite
" apart from the limonite/siderite difference. The hypothesis of change
of provenance and possibly of depositional environment seems to account

better for the observed features.

The apparent absence of fossils from the sedimentary sequence,
except for some spores at lower levels, is to be expected if the

depositiongl environment was anything like that postulated. However, the
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lowering of pH due to the presence or organic debris could have
destroyed any calcareous shells that may have been present, whilst
percussion-drilling would obliterate casts or moulds left after the

disappearance of the calcium carbonate.
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