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ABSTRACT 

This petrological study of Kamilaroi-A.O.G. Kulnura No. 1 

Well forms part of a systematic study of selected wells for a review of 

the Sydney Basin, currently being undertaken by the Sedimentary Basins 

Study Group of the Petroleum Exploration Branch. 

Eighteen lithogenic units were distinguished in the well 

and these were grouped into four major units. This subdivision is 

compared with that of Bradley and stuntz (A.O.G., 1964) in figure 2. 

Interpreted lithology, environment of deposition and provenance of 

sediments are summarised in figure 1. The well was spudded in the 

Hawkesbury Sandstone and penetrated 8112 feet of Triassic and Permian 

sedi~ents. Total depth is 8112 feet. The porosity is generally low 

throughout the well, due to extensive matrix clay coating and cementation. 

With regard to hydrocarbons, possible source rocks include all carbonaceous 

rocks in the section. 
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2. 

GENERAL INFORMATION 

Well Data 

Well name, No.: 

Operating Company: 

Location: 

Elevation: 

Total Depth: 

Rig type: 

HYdrocarbon shows: 

Wire line logs: 

Kulnura, No.1. 

Kamilaroi Oil and Australian Oil and 

Gas Corporation Limited. 

Lat.: 330 12' 54"S. 

Long.: 151 0 11 ' 50"E. 

1:250,000 sheet: SI 56-5 

County of Northumberland, N.S.W., 

14 miles north west of Gosford. 

Ground level: 1069 feet a.s.l. 

Collar level: 1072 feet a.s.l. 

(a) 6293 feet (Kamilaroi Oil 1938) 

(b) 8112 feet (A.O.G. 1964) 

Surface to 6019 feet - Cable tool 

6019 feet to 6293 feet - Rotary 

6293 feet to 8112 feet - Cable tool 

2280, 2503, 2592, 2706 and 2736 feet, 

traces of gas (no analyses were done). 

Gamma ray, 50 to 7250 feet 

Resistivity-Induction, 2180 to 3920 feet 

6288 to 6834 feet 

S.P. 2180 to 3920 feet 

6288 to 6834 feet 

Sonic log 6288 to 7204 feet 

Major Reference used in Present Study 

Bradley K. and. Stuntz J. 1964, Well Completion Report Kulnura 

(A.O.G.) No.1 Sydney Basin, N.S.W. 

Summary of Major Reference 

nThe well was spudded in Triassic Hawkesbury Sandstone, and 

after penetrating 310 feet of this unit the drill passed through 2391 feet 

of Triassic Narrabeen Group before entering Permian strata at 2701 feet. 

It then penetrated 2044 feet of Permian 'Upper Coal Measures' and 3367 feet 

of Permian 'Upper Marine Series'. The hole was terminated at 8112 feet in 

the 'Upper Marine Series.' 
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No significant hydrocarbons were detected and the bore hole 

was subsequently abandoned. Little evidence of porosity was noted in 

any sandstone sections." 

Well HistoEY 

The Kulnura No. 1 Well was drilled to a total depth of 6293 

feet by Kamilaroi Oil Company during 1935-1938. Australian Oil and Gas 

Corporation Limited deepened the well to a new Total Depth of 8112 feet 

in 1964. 

Material Available for Study 

Cuttings: Surface to 8090 feet. 

Cores: 

Logs: 

Methods used 

Six cores were cut, but recovery was nil in the upper four 

and only 10% was recovered for the lower two. 

See "Well Data". 

All cuttings were examined under low power binocular microscope, 

and thin sections from selected intervals were examined under a petrologic 

microscope. 

information, 

subsequently 

The results were plotted, with wire-line logs and other 

on Petrographic Well Log sheets at a scale of 1":100' and 

reduced to 1":200' (Plates 1A - 1E). 

X-ray and D.T.A. analyses were made on siliceous claystone 

samples (for details see appendix 1). 



4. 
GEOLOGY 

~t~1 

This uppermost sandstone unit extends from the surface to 

710 feet, and although it cannot be subdivided, it is sufficiently 

distinct to warrant the status of a major unit. 

Characteristics: The unit consists of pebbly quartz greywacke and lithic 

greywacke, rare protoquartzite and thin bands of sandy siltstone. The 

sandstones are characterized by the presence of detrital graphite flakes 

and hematite cement. Other detrital components in the sandstone include 

quartz, potash feldspar, siderite, calcite and argillaceous rock fragments. 

Hematite and siderite are the predominant cements and are 

subordinate to chloritic silt matrix. Sandy siltstones are micaceous and 

rarely sideritic. 

Provenance and Environment: The detrital components of this unit show a 

high degree of mineralogical maturity. Complete absence of ferromagnesian 

and soda minerals suggests a slow rate of deposition and a prolonged high 

energy environment. Complete absence of marine fossils and other organic 

material makes the interpretation of environment difficult. However, the 

massive sandstone bedding, mineralogical maturity and rather uniform 

gra~fi" size suggests probably fresh water, high energy. 

The sandstones appear to have been derived from a mixed 

provenance: granitic, sedimentary and (?) metamorphic. 

~t~2-~5 

This major unit, 2008 feet thick, extends from 710 feet to 

2718 feet and consists of lithic greywacke, sandy siltstone and siliceous, 

illitic claystone. 

Unit Ku 2 

Characteristics: This unit, 473 feet thick, extends from 710 feet to 

1183 feet and consists of light grey to dark grey lithic greywacke and 

greenish to brownish sandy micaceous siltstone. 

The lithic greywacke consists of quartz, chert, plagioclase 
~ 

(Albite and Oligoclase), sedimentary rock fragments, micas and detrital 

siderite and calcite. Pebbles of chert and quartz are rare. Small lenses 

of undifferentiated clays are common. The matrix is of sideritic silt, 

occasionally pyritic. 



... 

5. 

Sandy siltstone consists of argillaceous mate~~al, interstitial 

calcareous matter and some pyrite. Very fine sand is mainly quartz. 

Occasional iron oxide spots occur in the sandy siltstone. 

Boundary criteria: The upper boundary was taken at 710 feet below which 

there is a complete absence of graphite and hematite cement. Although 

the small change on the gamma ray log at 710 feet is not convincing 

enough to warrant a distinct boundary, the mineralogical components of 

Unit Ku 1 and Ku 2 are sufficiently distinct to warrant their separation. 

Unit Ku 3 

Characteristics: This thin but quite distinct unit extends from 1183 feet 

to 1198 feet and is made up of microcrystalline silica and illitic clay. 

Minute (?) shards are scattered throughout the mass and may be of volcanic 

origin. 

Boundaxy criteria: The upper boundary was taken at 1198 feet, at the contact 

between the claystone and overlying lithic greywacke. The change is also 

marked by an upward decrease in radiation on the gamma ray log. 

Unit Ku 4 

Characteristics: This unit is 322 feet thick and extends from 1198 feet to 

1520 feet; it consists of brick red to green sandy, clayey and micaceous 

siltstone with traces of iron oxide and siderite. 

Siltstone is very compact and sand size particles never exceed 

15% of the total rock. 

Boundary criteria: The upper boundary was taken at 1198 feet at the contact 

between siliceous, illitic claystone and the overlying sandy, clayey and 

micaceous siltstone. The change is also marked by an upward increase in 

radiation on the gamma ray log. 

Unit Ku 5 

Characteristics: This unit is 1198 feet thick and extends from 1520 feet 

to 2718 feet; it consists of interbedded pebbly greywacke and sandy silt­

stone. The detrital components of greywacke are quartz, chert, potassium 

feldspar, plagioclase, sedimentary and volcanic rock fragments. Accessory 

minerals are mica, calcite, siderite and pyrite. Small pockets of 

undifferentiated clays are common. The matrix is of chloritic silt. 
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Minor siderite and calcite cement occurs. Pebbles consist of milky and 

clear quartz, and multicoloured chert. Thin interbeds of sandy siltstone 

consist of argillaceous material, very fine sand and minor carbonate. 

Traces of pyrite are common. 

Siliceous sponge spicules and arenaceous foraminifera tests 

are found between 1620 and 1790 feet (Crespin 1936). 

Boundary criteria: The upper boundary of Unit Ku 5 was taken at 1520 

feet where a distinct change from lithic greywacke to sandy, clayey 

siltstone occurs. At this depth, a marked upward increase in radiation 

is noted on tIle gamma ray log. 

Provenance and Environment for Unit Ku 2 - Ku 5 The overall composition 

of sediments in Unit Ku 2 - Ku 5 suggests sedimentary granitic and 

volcanic provenances. Poor sorting and abundance of silt matrix suggest 

rapid deposition in deep water, with slight current activity. 

The presence of marine fossils (sponge spicules, arenaceous 

foraminifera) indicates a marine influence. Abundant amounts of sideritic 

matter and pyrite suggest partly reducing conditions. 

TABLE I 

Comparison of Provenance and Environment in the Units Ku 1 and 

Ku 2 - Ku 5, in the Kulnura No. 1 Well 

Provenance 

Rate of deposition 

Current and wave activity 

Depth of water 

Marine fossils 

Labile material 

Ku 1 

Granitic, 

Sedimentary 

( 7) Metamorphic 

Rapid 

Strong 

ShalloW.' 

None 

Scarce 

Ku 2 - Ku 5 

Granitic 

Sedimentary 

(7) Volcanic 

Rapid 

Moderate to low 

Deep 

Sponge spicules, 

Arenaceous 

foraminifera 

Abundant 
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7. 
Units Ku 6 - Ku 12 

These make up a major unit 2022 feet thick, extendingfrom 

2718 feet to 4740 feet, and consisting of a complex sequence of subgreY'vacke, 

arkose, sandy carbonaceous siltstone, claystone and coal. A fossil-rich 

siltstone interval between 3775 and 4282 feet has been referred to as the 

"Kulnura Marine Tongue" (Crespin 1936). A small sill (?) of amygdaloidal 

basalt is intersected in the fossil-rich interval. 

The mineralogical composition of the sediments in this unit 

reveals a gradual decrease in labile material from the bottom upwards. 

Coal seams are concentrated in three major groups and the 

number of seams in each group increases upwards. , 

Siliceous and volcanac claystone suggests volcanic activity 

during deposition of the units Ku 6 to Ku 12. 

Units Ku 6 to Ku 10 

Characteristics: These units, 1057 feet thick, extend from 2718 feet to 

3775 feet and consist of calcareous subgreywacke, carbonaceous siltstone 

siliceous c~aystoneand bituminous coal. Traces of plant fragments are 

found from 3100 feet to 3300 feet. 

Detrital components of calcareous subgreywacke include quartz, 

chert, potassium feldspar, plagioclase (much of the plagioclase is replaced 

by calcite),volcanic and sedimentary rock fragments. Carbonaceous 

laminae are common. Quartz overgrowths and calcite replacement are a 

common feature of the subgreywacke. Volcanic rock fragements are of basic 

to intermediate composition, and occasional glass shards are found. 

Siltstone is carbonaceous, s~dy, micaceous and in parts sideritic. 

Pyrite is common. 

The siliceous cl~stone is composed of amorphous silica and 

illi tic clay. In cuttings, the claystones are li~t grey, and hard with 

conchoidal fractures. The patterns on the elect~c and gamma ray logs 

show pronounced changes at the levels of the claystone occurrences. Traces 

of angular shards are visible under a high power microscope, but due to 

extensive silica and clay replacement no positive identification of the 

shards was possible. 
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Boundary criteria: The upper boundary for these units was taken at 2718 feet, 

where the first coal seam was intersected. At this depth the resistivity 

log shows a pronounced change,. and a slight upward decrease in radiation on 

the gamma r~ log is noted. 

Erovenance and Environment: A mixed type of provenance is envisaged for 

these units - gTanitic, sedimentary and volcanic. Coal seams, poor sorting 

and presence of pyrite suggest a near shore or back-swamp environment with 

poor current activity and partly reducing conditions. 

Uni t Ku 11 
Characteristics: This unit is 507 feet thick and extends from 3775 feet 

to 4282 feet;it consists of sandy, carbonaceous, pyritic and calcareous 

siltstone with abundant foraminifera skeletons and ostracod fragments. 

A thin (?) sill of amygdaloidal basalt was intersected in the 

interval 4130 - 4160 feet and consists of plagioclase (labradorite), brown 

basaltic hornblende, abundant zeolite and tourmaline needles and secondar,y 

calcite and chlorite. 

Boundary criteria: The upper boundary for unit Ku 11 was placed at 3775 
feet where a change from fossil~rich siltstone to the overlying calcareous 

subgreywacke occurs. No foraminifera and ostracod fragments are found 

above 3775 feet. 

Provenance and Environment: A sedimentar,y provenance is interpreted for 

this unit. The abundance of marine fossils suggests a marine environment 

with poor current and wave activity - a lagoonal type. This unit represents 

a marine regression within the coal measure sequence. 

Unit Ku 12 
Characteristics: This unit is 458 feet thick and extends from 4282 feet to 

4740 feet; it consists of arkose, carbonaceous sandy siltstone, volcanic 

claystone, coal seams and coal lenses. The detrital components of the arkose 

include: quartz, potassium feldspar (orthoclase and microcline), sodic 

plagioclase (oligoclase and andesine), plutonic rock fragments, sedimentar,y 

rock fragments, calcite, siderite and rare green minerals (?) glauconite or 

chlorite. Accessories are zircon, tourmaline (dohlite) and some pyrite. 

Calcite .is the predominate cement, exceeding 25% of total rock. 

1b6h of the calcic plagioclase is replaced by calcite. Plutonic 

rock fragments show no corrosion nor do the large single crystals of 

orthoclase. 
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The carbonaceous sandy siltstone is similar to that in unit 

Ku11, but foraminifera and ostracods are absent. (a single test of an arenaceous 

foraminifera was found at 4460 to 4470 feet but is considered to be a 

caving from above). 

The volcanic claystones are made up of illi tic clay and an 

abundance of very fine volcanic material. As cuttings, the claystone is 

grey, hard with conchoidal fractures and rarely spotted with siderite. 

The difference between the claystone in unit Ku 12 and the younger claystone 

is that distinct volcanic material is present in the unit Ku 12 but no 

positive identification of the shards in the claystone in the younger 

units is possible. 

Boundary criteria: The upper boundary of unit Ku 12 was placed at 4282 

feet, where there is a marked change in lithology from arkose to sandy 

siltstone. The change is marked also by a moderate change on the gamma 

ray log. 

Provenance and Environment: The mineralogical composition of the sediments 

suggest a granitic and a minor sedimentary provenance. The presence of 

volcanic claystone suggests volcanic activity during deposition o 

The presence of coal seams, siderite and pyrite suggests a 

back-swamp, interstitial environment with reducing conditions. 

Uni t Ku 1 3 - Ku 18 

This major unit, 3372 feet thick, extends from 4740 feet to 

the bottom of the well at 81~2 feeto It consists of a monotonous sequence 

of siltstone, claystone, greywacke, subgreywacke and carbonaceous sandy 

siltstone. 

Unit Ku 13 

Characteristics: This unit is 960 feet thick and extends from 4740 feet 

to 5400 feet. It consists of sandy carbonaceous siltstone, thin beds of 

claystone, and laminae of coal. The overall composition of siltstone is of 

argillaceous material, undifferentiated carbonate, illitic clay, carbonaceous 

matter and minor very fine sand. The Claystone is of undifferentiated clay 

with some iron oxide staining and some carbonate. Foraminifera and ostracod 

skeletons are abundant. 



Boundary criteria: The upper boundary for unit Ku 13 was placed at 4740 feet 

where a marked change in lithology from carbonaceous siltstone to the 

overlying arkose occurs. No obvious change is noted on the gamma ray logo 

Provenance and environment: A sedimentary provenance is envisaged for this 

uni t. The uniform grain size and abundance of fossils suggests a low 

energy marine environment probably of lagoonal typeo 

Unit .Ku 14 

Characteristics: This unit is 850 feet thick, extending from 5400 feet 

to 6250 feet and consists of similar lithologies as unit Ku 13, except 

that the proportion of sand is highero However~ the distinct feature of 

this unit is the large proportion of pyritic matter presento 

Foraminifera are abundant, as in the unit above, but no 

ostracod fragments were found. 

Boundary criteria: The upper boundary, of unit Ku 14 was placed at 5400 

feet where a marked upward decrease in sand and pyrite is notedo 

Provenance and Environment: A sedimentary provenance is envisaged for 

this unit, with minor granitic sources e 

Uniform grain size, abundance of foraminifera and pyritic 

matter suggest a low energy marine environment? a mixture of back-swamp 

and lagoon. 

Unit Ku 15 

Characteristics: This unit is 85 feet thick and extends from 6250 feet 

to 6335 feet; it consists of pebbly subgreyv{acke with calcite cement. 

The detrital components of the subgreywacke are quartz, chert, potassium 

feldspar~plagioclase9 micas~ calcite, dawsonite and sedimentary rock 

fragments. 

Pebbles of amorphous silica contain inclusions of feldspars 

(?) volcanic rock fragments 9 micas and rare pyrite. Cementing minerals 

comprise calcite, silica and pyrite. Abundant foraminifera tests 9 

brachiopod spines and skeletons of bryozoa are found. 

Boundary criteria: The upper boundary of unit Ku 15 was placed at 6250 

feet, where a marked change from a clean subgreywacke containing dawsonite 

to the overlying sandy carbonaceous siltstone occurs e The change is also 

marked by a considerable upward increase in radiation intensity on the 

gamma ra;y log. 
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Provenance and Environment: Granitic, and minor sedimentary provenances 

are envisaged for this unit. Poor sorting and abundant fossils suggest 

a high energy marine environment. 

Unit Ku 16 

Characteristics: This unit is 815 feet thick, extending from 6335 feet 

to 7150 feet,and; consists of a monotonous sequence of pebbly greywacke 

with abundant foraminifera, brachiopod and bryozo~skeletonso 

The detrital components of the greYV/acke are quartz, chert, 

potassium feldspar, plagioclase, biotite, muscovite, dawsonite, calcite, 

chlorite, volcanic and sedimentary rock fragments, volcanic glass and 

carbonaceous matter. 

Traces of the following heavy.minerals are found: tourmaline, 

rutile, sphene and zircon. Some pyrite is also present. Pebbles 

consist of milky quartz and amorphous silicao The silt matrix is chloritic 

and partly calcareous. 

Boundary criteria: The upper boundary for unit Ku 16 was placed at 6335 

feet, where a change in lithology from greywacke to the overlying sub­

greywacke is noted. An upward decrease in radiation intensity is marked 

on the gamma ray log. 

Provenance and Environment: A mixed type provenance is envisaged for this 

unit - granitic, sedimentary and volcanic. 

Poor sorting, abundant fossils and carbonaceous matter suggest 

a near-sllore marine environment where low energy prevailed. 

Unit Ku 17 

Characteristics: ~is unit is 730 feet thick and extends from 7150 feet 

to 7880 feet; it consists of poorly sorted pebbly subgreywacke and richly 

fossiliferous siltstone. The Company equated part of this unit vdth the 

Nowra Sandstone. 

The detrital components of the subgreywacke are quartz, chert, 

potassium feldspar (pebble size), plagioclase, biotite, calcite, siderite, 

dawsonite and p,yrite nodules. Rare volcanic and sedimentary rock fragments 

are found. 

Clay coating and overgrowths are common features on quartz 

grains. Plagioclase is replaced by calcite and pyrite replacement is noted 

on potassium feldspars. Pebbles are of mi~and graphic quartz and chert. 
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Traces of tourmaline and zircon are present. Cementing minerals comprise 

silica, calcite and pyrite. Silt matrix is rare. Porosi~ is low 

throughou t the unit. 

Boundary criteria: The upper boundar,y for this unit was placed at 7150 

feet, where a marked change in lithology, from a poorly sorted subgreywacke 

to the overlying fine grained greywacke occurs. No apparent change is 

noted on the gamma ray log. 

Provenance and Environment: Granitic and minor sedimentary provenances are 

envisaged for this unit. Marine fossils and poor sorting suggest a moderate 

energy marine environment. 

Unit Ku 18 

Characteristics: This unit extends from 7880 feet to the bottom of the well 

at 8112 feet and consists of sandy siltstone. No fossils were found. 

Boundary criteria: The upper boundar,y was taken at 7880 feet where there is 

a marked change in lithology from sandy siltstone to the overlying pebbly 

subgreywacke • 

Provenance and Environment: A sedimentary provenance is envisaged for this 

unit. The absence of marine fossils suggests a fluviatile environment of 

deposition. 
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COMPARISON OF B.M.R. UNITS WITH COMPANY INTERPRETATION 
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SUB-GROUP a.. MAITLAND r-- 6250 6248 

Ku15 
Muree GROUP 

I Form.equiv. 
6335 6333 

KU16 
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8112 + 

B.M.R. Record 1968/102 



13. 
SUMMARY OF AGREEMENT BETWEEN COMPANY INTERPREl'ATION AND B.M.R. 

INTERPRErATION 

Stratigraphy (see figure 2) 

Eighteen lithogenetic units have been recognised and identified 

informally Ku 1 to Ku 18. These have been grouped into four "major" units 

on a lithogenetic basis. 

Figure 2 compares the Company stratigraphy with the informal 

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

made, although most of the Company boundaries correspond closely with 

boundaries between some informal major units. The only major difference 

in boundary depths is that between the Hawkesbury Sandstone and Narrabeen 

Group. The Company placed the upper boundary of the Narrabeen Group at 

310 feet,and; this was based largely on surface mapping in the vicinity of 

the well; in this study the boundary was placed at 710 feet, where it was 

based on the presence of detrital graphite and hematite cement above this 

level, and their absence below. Only minor differences are encountered in 

the Coal Measures and are based on wire-line logs and lithology. A thin 

(?) sill of basalt was intersected at 4130 to 4160 feet and was not recorded 

by the Company. 

The unitKu 17 corresponds to Nowra Sandstone; on the lithological 

evidence, however, unit Ku 17 is much thicker than the equivalent Company 

unit. 

Porosity, Permeability and Petroleum Prospects. 

All the porosity results plotted on the Petrographic Well log 

(flate 1A - 1E) are visual estimates. The porosity is generally low through­

out the sequence and no good reservoirs were present. No hydrocarbons 

were found in the well, but all the carbonaceous rocks in the section may 

be source rocks for petroleum No petrophysical analyses were made due to 

lack of cores. 
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1.5. 
APPENDIX 1 

Analyses of claystones in the Upper Coal Measures, Sydney Basin 

During the petrological study of sediments from various wells 

in the Sydney Basin, distinct layers of light grey claystones were found 

in the Upper Coal Measure sequence. These sediments were noted by the 

drilling companies and were plotted and named as limestones and dolomites, 

but the Bureau workers interpreted them as claystones. 

These sediments, when examined under a high power microscope 

showed a dense clayey mass with coarse silt sized shards. The shards are 

possibly of P,yroclastic origin, but no positive identification was 

possible due to small size of the shards, extensive silification and 

clay replacement. 

X-ray and D.T.A. analyses were made in order to clarify the 

true composition of the sediments, and the results are shown on Table 2. 

TABLE 2 

Well Name Depth X-ray D.T.A. 
and No. (ft. ) result result 

Martindale No. 1A 600 Chlorite + Chlorite + 

silica silica 

Mt. Murwin No. 1 2825 Illite + Illite + 

silica silica 

Mellong No. 1 2710 Montmorilloni te " 
+ silica 

Dural South No. 1 3360 Illite + " 
silica 

Kirkham No. 1 3010 " " 

Kurrajong Hts. No. 1 3350 " " 
Kulnura No. 1 2955 " " 

X-ray analyses by Dr. C. Branch (B.M.R.) and 

D.T.A. analyses by I.K. Kraitsowits (B.M.R.). 

Stratigraphy 

Tomago Coal Measures 

Newcastle Coal 

Measures 

" 

Tomago Coal Measures 

Cumberland Coal 

Measures 

Lithgow Coal Measures 

Newcastle Coal 

Measures 
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