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ABSTRACT

This petrological study of Stockyard Mountain (Farmout) No. 1
was undertaken as part of the major review of the Sydney Basin, currently
being carried out by the Basin Study Group of the Petroleum Exploration
Branch. The principal objective was to establish and define clearly
recognisable rock units and to reassess the petroleum possibilities of the -
section.

Thirteen lithologic units were recognised in Stockyard Mountain
(Parmout) No. 1 and are set out in summary form in Fig. 1. The section
commences at the surface in Gerringong Volcanics, penetrates 3255' of mostly
marine Permian rocks and terminates at 3516' in probable continental
sediments which are regarded as non-prospective. These thirteen units have
been grouped into five major lithogenetic units.

It was found that porosity and permeability - and hence
reservoir potential - have been severely reduced by diagenesis over most
of the section. However unit 57 - equated with part of the Nowra Sandstone -
contains porous sandstone beds with up to 16% porosity, and 11 millidarcies
permeability. Some possible source rocks were encountered in unit S11.
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\;[611 Data 

Well Name, No.: 

Operating Co.: 

Location: 

Elevation: 

Total Depth: 

Logs Run: 

Formation Testing: 

Hydrocarbon shows: 

2. 

GENERAL INFORMATION 

Stockyard. t.buntain (FarrrJOut) No. 1 Well. 

Farmout Drillers No Liability. 

Lat. & Long.: 34°35 1 42"S, 1500 46 1 5Y1E 
1:250,000 sheet: Wollongong, SI56-9. 
General Location: about 10t miles SoW. of 
Port Kembla, N.S.W. 

Kelly Bushing: 
Ground Level: 

Schlumberger: 
Driller: 

Electric Logs: 

114.3' - datum for well 
162.8 1 • 

3516 1 

3516 1 

Run 1 - 100-910 1 

Run 2 - 910-2081 1 

Run 3 - 2081-3515' 

Microlog Caliper: 

D.S.T. No. 1 : 
D.S.T. No. 2: 
D.S.T. No. 3: 

D.S.T. No. 4: 

Run 1 - 100-969 1 

Run 2 - 969-2019' 
Run 3 - 2019-3513 1 

1614-1681' Recovered. trace of mud 
1811-2000 1 Recovered. 3 1 mud 
1890-2110' Misrun (packer seat 

failed) 
1859-2110' Recovered. 560' fresh 

water. 

Very small a.m:>unts of gas detected. in drilling 
mud at: 

1890-2000' 
2000-2010' 
2090-2110' and 
2600-3180 1 

Major Reference used in Present Study 

Farmout Drillers N.L., 1963 - Stockyard Mountain Well No.1, 
N.S.W., Well Completion Report (unpubl.) 

Summary of Major Reference 

"The drilling operation was carried out from 30th July to 
12th October, 1962, to the total depth of 3516 feet. The well passed. 
through rocks of the Permian Shoalhaven Group (Upper Marine Series) to 
3291 feet and then non-prospective basement rocks of Devonian age to 
final depth". 
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II The following geological information was obtained from 
the Stockyard Mountain Well:-

(a) Gerringong volcanics are present only to a 
depth of 45' and the expected Blowhole Basalt 
was absent. 

(b) A basalt flow occurs in the Berry Shales 
between 910' and 1250'. 

(c) The Nowra Sandstone is porous in subsurface and 
contains fresh water. 

(d) The Conjola is present in the subsurface and a 
basal conglomerate lies between it and the 
Devonian. 

(e) The IILower Marine ll section is absent, and the 
IIUpper Marine" thickens somewhat from outcrop. 

(f) The top of the Devonian is now known to be at 
3291' and to dip at relatively shallow angles." 

Material Available for Study 

Cuttings: 

Cores: 

Electric Logs: 

Methods Used 

0-3516' (total depth) at 10' intervals. Over cored sections 
they are available at 5' intervals. 

Samples consisting of about 8" every 2' are available from 
all 14 cores. 

See well data. 

All cuttings samples were examined using a low power binocular 
microscope, and thin sections were made from selected intervals and examined 
under a petrologic microscope. The results were entered on cards and 
subsequently plotted on composite well log sheets at a scale of 1" : 100'. 
(Plates 1A, 1B). The cores were slabbed and examined under the binocular 
microscope. Thin sections were examined from each core and the results 
plotted on core log sheets at a scale of 1" : 2' (Plates 2A, 2B and 2C). 

Thirteen units were selected on all aspects of lithology and 
wire line log characteristics and numbered from the surface. The unit 
numbers were prefixed by the letter'S', which is the code letter chosen 
for this well. These units have been grouped into five major units on 
Ii thogenetic grounds. The various units are shown in summary form in Fig. 1. 

The sedimentary rock classification of Pettijohn (1951) was 
used for specific rock names. However a modification was introduced to 
include those quartz-rich rocks ( 15~ quartz) in which detrital matrix 
is prominent ( 1~). "Quartz greywacke" is the term used for rocks in 
this cate€:,ory. 
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GEOLOGY 

UNIT ::11 

rhis unit extends from the surface to 45' ani consists of 
\leathered, porpbyri tic basalt. Its lower boundary is represented by a 
marked lithological change from volcanics above to grey, sandy shale below. 
No wire line logs were run over the interval 0-100'. 

The Company, in its Well Report, has interpreted this section 
as belonging to the Gerringong Volcanics which crop out in the immediate 
vicinity of the well. Fig. 2 gives a comparison of the units picked in this 
study with formations - established elsewhere from outcrop - shown in the 
Hell Report (Farmout Drillers N .L. 1963). 

UNITS S2 ... 5 

This sequence is 1565' thick extending from 45' to 1610'; it 
consists of grey shale, mudstone and siltstone with some protoquartzite beds, 
and 280' of basaltic rock. The sediments were deposited in a marine 
environment and have been equated with the Permian Berry Shale by the 
Company. 

Unit S2 (Plates 1A, 2A) 

Characteristics: This unit is 795' thick, extending from 45' to 840'; it consists 
of grey shale with siltstone increasing in the lower part of the unit. 
~artz sani and pyrite are scattered throughout these lithologies, and each 
lithology is gradational with the next. Cores from the unit show lamination, 
micro-crossbedding and scallop structures. Marine fossils, which occur 
throughout the unit, include brachiopod shells and spines, fenestellid 
bryozoa and. rare foraminifera. Some plant fragments occur near the top 
of the unit. 

All the electric logs show little variation throughout the unit, 
and in fact the lack of''Significant variation in any of the logs characterises 
this unit. The microlog, w~ich is not shown on the well log, fluctuates 
about a mean of 50 ohms - m /m and has negative separation. 

Boundary cri terias The lower boundary is marked by the change from S2 
mudstone above, to silicified fine to medium grained protoquartzite of S3 
below. This lithological change is accompanied by an increase in the 18'8" 
resistivity curve reading, from about 90 to 360 ohms - m2/m. The microlog 
shows an increase both in the mean reading ani in the amount of fluctuation. 

Environment and provenance I The sedimentary structures observed, such as 
lamination and micro-crossbedding, together with the presence of rare marine 
fossils, indicate that deposition took place in marine'waters subject to 
gentle current action. The origin of the scallop structures is difficult to 
determine but it is suggested here (Plate 2A) that they are distorted ripple­
drift markings as described by Coleman and Gagliano (1965); these authors 
attribute the structures to "overturning of the foreset laminations of a current 
ripple," and state that they are produced by the drag of sediment-laden 
bottom currents. These features are common in several of the environments 
studied in the Mississippi Delta. No specific indicators of provenance 
were found in this unit. . 
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Unit 33 (Plates 1A, 2A)

Characteristics: This unit is 130' thick, extending from 840' to 970';
it consists of silicified and calcareous protoquartzite containing inter-
bedded sandy mudstone. The protoquartzite is generally silty, poorly
sorted and pyritic; marine fossils are common. The sand/shale ratio is
about 9.0 in the middle of the unit and about 0.5 to 1.0 at the top and
bottom.

Porosity of the unit is slight ( 6%) which is partly due to
secondary silica and carbonate cement. However, original porosity was
probably low (6-12A) because of the poor sorting and siltiness of the
sediments.

The 18°8" resistivity curve shows moderate values (150 to 450
ohms - m2/m.) whereas the microlog fluctuates rapidly and shows some negative
separation - suggestive of hard bands with intercalated shaly bands. The
other logs lack any real character.

Boundary criteria: The lower boundary of $3 is marked by a lithological
Change from shale and sandstone to underlying basalt. This is accompanied
by a sharp increase in the resistivity readings, and the microlog shows
rapidly fluctuating full scale deflections, with virtually no separation.
The S.P. curve shows no significant change.

Environment and provenance: The unit was apparently dumped in quiet or deep
marine water as indicated by the poor sorting and poor bedding and presence
of brachiopods. A dominantly sedimentary provenance is envisaged as fine-
grained sedimentary lithics are common; however, the presence of zircon,
tourmaline, biotite and plagioclase suggests some granitic or metamorphic
source.

Unit 34 (Plates 1A, 2A) 

Characteristics: This unit is 280' thick, extending from 970' to 1250';
it consists entirely of dark, olive-black, porphyritic basalt. It is
characterised on the 16" normal log by having moderate to high values and
on the 18'8" resistivity log by extreme (off-scale) values. This unit is
the only section in the well having consistent phosphate readings higher
than "trace".

Boundary criteria: The lower boundary is marked by a change from basalt of
34 to shale below, with a corresponding decrease in resistivity from extreme
to moderate.

Origin: A volcanic origin has been proposed for this unit because of the
very fine grain size and the lack of any evidence of metamorphism of the
adjacent sediments. If the unit is intrusive, the Permian age attributed
to it on the logs may be incorrect.

Unit $5 (Plates 1A, 2A)

Characteristics: This unit is 360' thick extending from 1250' to 1610';
it consists of interbedded sandy mudstone, shale and fine to medium-grained
protoquartzite, with scattered pebbles. The mudstone and shale are
carbonaceous at the top of the unit, contain pyrite throughout and are
generally sandy; the protoquartzite is dolomitic, silty and contains
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sedimentary lithics. Sedimentary structures observed in Core 5 include
lamination, scallop structures, churned bedding, and burrow structures;
some (?)marine shell fragments were noted. The sand/shale ratio for the
unit, taken from cuttings percentages, is about 0.3. The original
porosity of the sandy section was probably slight to low due to the
presence of clay and silt matrix and has been further reduced by precipitation
of carbonate.

The 18'8" resistivitx curve registers a gradual increase from
the top of the unit (90 ohms - mc/m) towards the base (450 ohms - m?/m).
The microlog shows two moderate readings with positive separation at 1400' to
1415' and 1450' to 1460' but the other logs are almost featureless.

Boundary Criteria: At the lower boundary of S5 (1610') there is a change
from the sandy shale and fine to medium grained silty sandstone above to
clean, medium quartz sandstone below. The porosity increases somewhat from
slight to low. The S.P. log moves distinctly away from the shale base line
below this depth. Resistivity values continue the gradual increase downwards,
but the microlog shows a sudden decrease from 75 down to only 10 ohms -
and begins to exhibit positive separation.

The boundary also represents a major break between the thick
sequence of shales, mIdstones and siltstones with minor sandstone and
basaltic rock, designated as UNITS 52-5, with the underlying, predominantly
sandy sediments of UNITS 56-8.

Environment and Provenance: Poor sorting, abundance of silt and clay, presence
of (?) marine fossils and lamination, churning and burrowing of the sediment
suggest deposition in quiet, shallow marine waters. The scallop structures
(also found in unit S2) may indicate the presence of intermittent, sediment-
laden bottom currents. Sedimentary lithics, plagioclase and K-feldspar are
present and suggest that the sediments were derived from a mixed sedimentary
and granitic source.

UNITS S6-8 

This sequence is 610' thick and extends from 1610' to 2220'. It
consists almost entirely of quartz-rich sandstone, and contains porous
horizons, pebble beds and minor shale beds; it is commonly silicified.
Volcanics, which appear in the cuttings, have apparently caved from higher
in the well as there is no other evidence to suggest that volcanics occur
in this interval. The sediments were deposited in agitated, marine water,
and have been equated with the Nowra Sandstone and the upper part of the
Wandrawandian Siltstone by Hare et. al (1963) - See Fig. 2.

Unit S6 (Plates 1A, 1B, 2B)

Characteristics: This unit is 260' thick and extends from 1610' to 1870'; it
consists of protoquartzite, with common shale incursions from 1710' to 1810'.
The protoquartzite is clean, contains minor chert, K-feldspar and sedimentary
lithics, and is mostly silicified. Sand/shale ratios of about 7 are common
for the unit. Porosities although thought to have been moderate to high
originally, have been severely reduced to less than 12% by the development
of secondary silica.
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The S.P. log remains monotonous and positive, although a few
millivolts higher than the overlying unit. The resistivity values continue
the gradual increase noted in Unit S5 and the 18'8" curve goes off scale at
1750'. The microlog registers moderate values, and positive separation from
1610' to 1720'; but below that the microlog increases in value, fluctuates
rapidly, and exhibits negligible separation.

Boundary Criteria: The lower boundary of this unit is recorded most
distinctly by the electric logs. This change is accompanied by a reduction
in silicification and an increase in the number of pebbles, while there is
a corresponding increase in porosity from slight to moderate. The S.P. log
shifts distinctly to the left and reads zero millivolts. The 16" normal
drops from 180 to below 90 ohms - m?/m and the 18'8" moves back sharply to
300 ohms - m2/m from off scale. The microlog decreases from 65 to 5 ohms -
m2/m and begins to display positive separation.

Environment and Provenance: There is no evidence of a marine environment
for this unit except its lithological similarity to the underlying unit $7 9

which contains marine fossils. Deposition apparently took place in agitated
water as the sandstone is well sorted and bedding thickness is greater - than
5cm. The sandy shale intercalations suggest intermittent low energy
conditions. The presence of chert, sedimentary lithics and plagioclase
indicates a sedimentary provenance, possibly with some igneous . rock source.

Unit $7 (Plates 1B, 2B) 

Characteristics: This unit is 240' thick and extends from 1870' to 2110°.
It is a pebbly protocluartzite containing numerous thin porous horizons and
is cemented in part by siderite and dolomite. The lack of quartz overgrowths
and general silicification - in contrast to the overlying unit - appears to
have been due to the presence of white clay coatings on the quartz grains.
These uncemented beds have porosities from 12-2011, and horizontal and vertical
permeabilities of 6 and 11 millidarcies respectively; they are saturated with
fresh water. A high sand/shale ratio of about 15 was recorded for unit $7.

The S.P. log records around zero millivolts with minor fluctuations;
the - 16" normal fluctuates between 70 and 160 ohms - ri/m and the fluctuations
are accentuated on the 18'8" curve which drops to about 100 to 200 ohms - m`/m
opposite porous beds, but gives higher readings opposite cemented horizons.
The microlog gives low readings over most of the unit; numerous readings
of between 5 and 15 ohms - m?/m show positiveseparation and define porous
beds.

Boundary criteria: At the lower boundary - between $7 and 38 - there is a
return to conditions observed in the overlying unit $6. The protoquartzite
becomes silty and silicified, and the porosity changes from moderate back to
slight. The S.P. shows very little shift but the resistivity increases
slightly; the microlog reading increases from about 15 to 60 ohms - m?/m
and begins to fluctuate rapidly.

Environment and provenance: The abundance of rounded pebbles, lack of fine
detritus and presence of marine fossils indicate that unit $7 was deposited
in agitated, marine water. The burrow structures and carbonaceous stringers
provide supporting evidence for shallow, near-shore deposition. Pebbles of
quartz, chert, shale, phyllite and granite suggest a diverse provenance for
this unit.
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Unit S8 (Plates 1B, 2B) 

Characteristics: This unit occurs over a thickness of 110' and extends
from 2110' to 2220'; it consists of silicified protoquartzite grading
downwards to quartz greywacke at the base, and containing interbeds of
shale and siltstone. Lithologically, it resembles unit 36. Core 8 appears
to be representative of only the lower 20 feet of unit 38; here clay-silt
matrix is abundant, and the sediment contains mudstone laminae and large -
shell fragments. The sand/shale ratio is about 12 over most of the unit,
decreasing to .7 at the base; porosity is slight. Volcanics still persist
in the cuttings but are regarded as cavinge.

The S.P. log reads about the same as the overlying unit; the
16" normal curve reads between 120 and 170 ohms - m?/m. decreasing downwards
and reflecting the higher clay-silt content towards the base. The 18°8"
fluctuates between 250 and 500 ohms - m/m and appears to delineate hard
cemented sandstone (high readings) and shaly or silty beds (lower readings).
The microlog fluctuates rapidlibetween 10 and 80 ohms - M?/m.

Boundary criteria: At220' the lower boundary of unit S8 is marked by a
lithology change from silty sandstone above to grey shale below. There is
little change in the S.P.; the 16" normal curve drops from 120 to 90 ohms -
e/m and the 18'8" resistivity curve drops sharply from 410 to 210 ohm g -
m2/m. Over a 5', interval the microlog decreases from 75 to 5 ohms - e/m.

This boundary also marks the base of UNITS S6-8 and separates
this sequence of quartz sandstones and minor shales from the underlying
UNITS 39-12 dharacterised by interbedded shales, siltstones, sandstones and
volcanics.

Environment and provenance: The unit 38 was deposited in intermittently quiet
and agitated marine waters. This is indicated by the presence of clean,
well-sorted sandstone with shaly and silty interbeds, containing marine
fossils and exhibiting laminations. The unit appears to have been derived
from 'sedimentary and granitic rocks, as sedimentary lithics are common and
plagioclase, K-feldspar and biotite are present.

UNITS 39-12 

This sequenceoccurs over 1080', from 2220' to 3300'; it consists
of interbedded shales, siltstones, sandstones and volcanics with minor
limestone; 50' of conglomerate occur at the base. The sediments are
included in the "Conjola Beds" and the lower two thirds of the Wandrawandian
Siltstone in the Company's Well Report.

Unit 39 (Plates 1B, 2B)

Characteristics: Unit $9 is 290' thick, extending from 2220' to '2510'. It
consists of shale, siltstone and sandy siltstone with beds of fine and
medium to coarse-grained protoquartzite. A thin sandy limestone bed containing
abundant spines, bryozoane and shelly debris occurs between 2370' and 2400'.
The sand/shale ratio from cuttings percentages is 1.5.
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The S.F. log for unit 39 shows more Character than in the higher
units. Down to 2380' it has a positive reading of about 5 millivolts except
from 2310' to 2340' where it increases to -10 millivolts opposite a proto-
quartzite bed. From 2380' to 2500' the curve reads 20 millivolts - except
from 2400' to 2420' where another sandstone is encountered and the S.P.
reading increases accordingly. The 16" 2normal curve reads fairly low
throughout (between 80 and 140 ohms - m /m) except for the interval 2370' to
2400' whre a limestone is encountered and the resistivity increases to 200
ohms - m /m. The 18'8" curve behaves in a similar manner but shows an even
more marked increase at this interval. The microlog reveals some porosity
between 2310' and 2330' and possibly some porosity at 2400' to 2420'. In
other parts of unit $9, porosity has been severely reduced by siderite,
dolomite and calcite cement and diagenetic quartz.

Boundary criteria: At the lower boundary of S9 there is a lithological Change
from thinly interbedded siltstone, shale and fine sandstone to underlying
medium,-grained sandstone. The S.P. curve increases gradually by about 10 m.v.
over an interval (4 20 feet, but at 2510' the 16" normal curve increases from
90 to 140 ohms - m /m; the 18'8" curve also shows an increase at that depth.
The microlog decreases from 70 to 10 ohms - m 2/m.

Environment and Provenance: The abundance of siltstone and shale which is at
least in part laminated and cross-bedded, suggests quiet waters with gentle
currents operating; while the presence of plant fossils in shale (core 9)
indicates a fresh water or near-shore environment. The intervening clean
sandstone beds are indicative of intermittent agitated water conditions.
The limestone interval contains marine fossils. A near-shore marine
environment is envisaged for the whole unit 39.

The sediments have been derived at least in part from a sedimentary
source- indicated by the presence of shale and siltstone lithics.

Unit $10 (Plates 1B, 2B) 

Characteristics: The unit is 450' thick and extends from 2510' to 2960'; it
consists of alternating protoquartzite and dolomitic tuff with one bed of
black carbonaceous shale at 2750' to 2770'. The protoquartzite is commonly
silty and contains dolomite and pyrite; in places the protoquartzite grades
to orthoquartzite but lithics are common especially at the base of the unit.
Dolomite veining is present throughout most of the section.

The dolomitic tuff has been highly altered and is difficult to
identify but it contains rare subangular grains now composed of cryptocrystall-
ine silica, and carbonate pseudomorphs of euhedral (?) feldspar and (?)mafic
minerals. These are embedded in a fine groundmass of carbonates (calcite,
dolomite, ankerite and siderite), finely divided silica and clay minerals.
Kaolinite and a mixed layer clay were identified with X-ray diffraction by
the N.S.W. Department of Nines (Farmout Drillers N.L. 1963). A sand/shale
ratio of 4 was recorded for Unit S10.

The S.P. curve has an undulatory character, showing contrasts of
up to 20 millivolts over the interval. Minor peaks exist opposite some sandy
beds but generally the various lithologies are not distinguished by the S.P 2
The 16" normal gives a characteristic smooth curve reading 50 - 90 ohms - m /m
opposite the tuff beds, and in general slightly higher readings opposite
sandstone beds. A similar trend is seen in the 18'8" resistivity curve but
some anomalies are also present; the high resistivity from 2715' to 2750'
cannot be explained. The microlog indicates some low porosity at the top
of the unit but extensive caving has seriously affected the microlog.
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Boundary criteria: The lower boundary of 310 at 2960' is marked by the
change from protoquartzite to underlying shale and subgreywadke. The
increase in lithic content downwards is gradational but the sediments
below 2960' are markedly more shaly than those of 310; thus the presence
of the shale band immediately below 2960' is regarded as significant. The

,
0..r. and 16" normal curves show no appreciable change at the boundary, but
the 18'8" curve decreases from 280 to 150 ohms - m?/m over a 20 foot interval.

Environment and Provenance: No cores of the sediments are available from this
unit and no fossils have been recorded. However the range in grain size and
sorting of the sediments suggests deposition in quiet and agitated water, with
periodic volcanic activity.

Unit $11 (Plates 1B, 2C)

Characteristics: This unit is 295' thick and extends from 2960' to 3255'; it
consists of subgreywacke, carbonaceous shale and a thin horizon of dolomitised
tuff. The subgreywacke contains abundant sedimentary lithics - about 15-41b
of the framework - and up to 1010 feldspar. The subgreywacke is generally well
sorted, commonly carbonaceous, and cemented with dolomite. Carbonaceous shale
is abundant between 3040' and 3170' and is associated with very minor amounts
of coal. The dark shales represent possible source rocks but they are thin
and probably of little importance. The sand/shale ratio is 1.9 for the unit.

The S.P. log records low values and little var4tion over this
interval. The 16" normal readings are close to 90 ohms - m /m, but fall to
50 ohms - m2/m opposite the 2carbonaceous shale. The 18'8" curve also records
low readings: 2p0 ohms - m /m opposite the lithic sandstones, and between 70
and 150 ohms - m4/m opposite the shales. The microlog shows positive separation
over the 3050' to 3070' and 3080' to 3090' intervals but this may be caused
partly by cavings. The remainder of the curve registers low values, and
negative separation.

Boundary criteria: The lower boundary of unit 311 is
the lithology changes from subgreywacke to underlying
At this depth the 16" normal curve begins to increase
until it reaches 120 ohms - m?/m at 35 feet below the
curve behaves in the same manner, increasing from 120
The microlog increases from 10 to 50 ohms - m2/m, but
and shows negative separation.

placed at 3255', where
petromict conglomerate.
from 70 ohms - m2/m
boundary. The 18'8"
to 270 ohms - m2/m.
fluctuates markedly

Environment and Provenance: The preservation of coal and carbonaceous material
implies that deposition took place in a restricted environment. The presence
of interbedded shales and well sorted sandstones suggests alternating quiet
and agitated conditions. Steep cross-bedding in Core 11 provides evidence of
strong currents. No fossils were found in this unit. klocal sedimentary
provenance is envisaged because of the abundance of sedimentary lithic grains.
The common presence of plagioclase suggests some igneous rock influence.

Unit S12 (Plates 1B, 2C)

Characteristics: Unit $12 is only 45' thidk, extending from 3255' to 3300'.
It consists entirely of conglomerate. Core 12 appears typical of the unit and
consists of pebbles and cobbles of sedimentary, volcanic, granitic and
metamorphic rocks, embedded in a coarse-grained dolomitic sandstone matrix.
Original porosity was probably moderate to high but has been reduced to
slight - a maximum of 5% - by dolomite and siderite cementation.
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The S.2. log reads a steady 20 millivolts over the interval; the

1" normal resistivity reads about 120 ohms - m 2/m, but decreases to 90 ohms -
m /m or less at the upper and lower boundaries of the unit. The microlog
fluctuates markedly about a mean of 35 ohms - m 2/m, and shows no separation.

Boundary criteria: The lower boundary of unit 312, placed at 3300 9 is marked
by a lithological change from conglomerate to an underlying fine to medium
grained Iithic sandstone, containing minor shale beds.

At the boundary, the S.P. log shows a slight kick to the left,
and the 16" normal resistivity a small drop. The only change that is likely
to be significant is the increased resistivity shown in the 18'8" curve.
Generally the electric logs are of little help in picking this boundary.

This is regarded as a major boundary marking the beginning of a
new cycle of deposition - referred to earlier as UNITS 39-12; this commences
with a conglomerate phase (unit 312). The underlying sediments apparently
belong to a continental facies and are characterised by the presence of red
beds.

Environment and Provenance: This conglomeratic unit is a well washed sediment
and has been deposited in strongly agitated or rapidly flowing water. The
components have been derived from sedimentary, volcanic, granitic and
metamorphic rooks.

UNIT 313: (Plates 1B, 2C)

This major unit has a thickness of 216+', extending from 3300'
to total depth of 3516'; it consists of flat-bedded lithic sandstone, shale
and siltstones, and commonly shows red coloration. These sediments are
regarded as economic basement of (?)Devonian age by Farmout Drillers N.L.
(1963).

Characteristics: The lithic sandstone is mostly fine to medium grained, and
grades from dolomitic subgreywacke at the top to silicified and dolomitic
protoquartzite with scattered pebbles and minor siltstone towards the base.
The sandstone is white, pale grey, pink or pale green; in Core 13 the sandstone
shows grain size layering, and low angle cross-bedding. A variety of shales
occur, ranging in colour from grey, green, pink to red-brown; a clay-shale
occurs from 3365' to 3410', and a silt-shale and siltstone from 3470' to
3516' (T.D.). Core . 14 - the bottom core - intersects the lowermost shales,
and shows lamination, graded beds and minor pebbly mudstone. The sand/shale
ratio is 1.1 for UNIT S13.

The S.P. log reads low (20-30 m.v.) 	 shows little character;
the 16" normal reads between 60 and 120 ohms - m /m, again with little
characte5. The 18'8" resistivity curve registers moderate values (90-290
ohms - m /m) down to 3365' and then decreases to 90 to 160 ohms - m /m
between 3380' and total depth. Generally, the sandstones and shales of this
unit are not clearly differentiated by the electric logs.

Environment, Provenance and Age: The most striking feature of unit S13 is
the red colour of the sediments. This, together with the fact that no fossils
were found in the unit, suggests deposition in an oxidising environment -
probably continental; this is in contrast to the greyish sediments of the
overlying, predominantly marine succession, which contain no red beds but
where abundant organic matter is preserved, and pyrite is common.
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The good sorting, low angle cross-bedding, and grain -size
layering of the sanustones indicates the presence of fluctuating currents
at the time of deposition. On the other hand, lamination and graded bedding
in the red shales and siltstones indicates that deposition took place in
still water at some times. Channel and overbank deposits on a flood plain
would be compatible with these features.

A sedimentary and granitic provenance is suggested by the
presence of chert, shale lithics, and K-feldspar and plagioclase. The
occurrence of rare volcanic lithics indicates some volcanic influence.

The age of unit 513 is not known. Farmout Drillers N.L. (1963)
proposed a Devonian age at the suggestion of the New South Wales Nines
Department. This was probably based on field evidence and is supported by
the red coloration which is typical of Devonian sediments in this basin
and other areas of the world. However in the Stockyard Mountain Well there
is no structural discordance between 313 and overlying Permian units.
Furthermore, no deformation or alteration of S13 sediments has occurred as
is usual for Devonian basement sediments of the Sydney Basin, and no significant
Change in provenance can be detected between this unit and the immediately
overlying Permian units.

This evidence suggests that the time break between unit S13 and
the overlying conglomerate 312 may be much smaller than inferred by the
company.

CONCLUSIONS

Degree of agreement with Well Completion Report,

Figure 2 gives a comparison between unit boundaries chosen in
this study and the stratigraphic subdivisions set out in the Well Completion
Report (Farmout Drillers N.D. 1963). Some of the boundaries closely match
the formation picks of the Company but the major units defined in the present
study commonly differ. The two major differences are discussed below:-

Boundary between units S8 and S9:  This major boundary was chosen between the
dominantly sandstone sequence of UNITS S6-8 and the underlying interbedded
shales, siltstones, sandstones and volcanics. The Company has picked the
boundary between the Nowra Sandstone and Wardrawandian Siltstone at 2065°
-near the base of the porous sandstone - here designated as unit S7. However,
it was found that the sediments of 36 and 38 are almost identical and that
37 represents a porous interval within a tight sandstone sequence. Consequently
UNITS S6-8 are regarded as a lithogenetic unit.

Subdivision of UNIT 39-12: An obvious disparity between the two interpretations
occurs in the upper part of UNITS S9-12. The Company has chosen the major
Wandrawandian Siltstone - Conjola Formation boundary at 2549' at the uppermost
of a series of volcanics; this boundary falls within unit-S10 (Fig. 2). It
is accepted that unit S10 is characterised by the presence of a number of
volcanic horizons but in the present study, its upper and lower boundaries
were picked on the changes in Character of the sedimentation.

Other differences in boundary picks between the two studies are
relatively minor.
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Summary of new data: 

The section examined consists of 3300 feet of dominantly marine
sediments consisting of 12 lithologic units; this is underlain by a unit
made up of probable continental sediments, at least 216 feet thick.

White clay coatings on the sand grains in porous beds of unit S7
apparently played an important part in inhibiting quartz diagenesis, and
thus preserving some original porosity. Elsewhere in the section, quartz
diagenesis in the form of overgrowths has contributed substantially to the
reduction of porosity.

The time break between units S13 and 312 may be quite small;
Unit 313 may be younger than Devonian.

Possible influence of new data on hydrocarbon prospects;

The only interval in this well which is of interest to the
search for hydrocarbons is unit 57, which contains porous and permeable
sandstone beds within a marine succession. The presence of clay coatings
on the sand grains appears to be a controlling factor in preserving porosity.
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