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1.

This petrological study of Belford (A.0.G.) No. 1 was
undertaken as-part of a review of the Sydney Basin, currently being
carried out by thé Basin Study Group of the Petroleum Exploration
Branch. The principal objective was to establish and define clearly
recognizable rock units and to reassess the petroleum possibilities

of this part of thebasin.

Seven rock units were recognized in Belford (A.0.G.) No. 1
and are set out in summary form in Fig. 1. The section consisted of
marine Permian down to 3725 feet, except for an interval of 370 feet
represented by coal measures. Altered volcanics tentatively regarded

as Permian occurvat 3725 feet; the well bottomed in these volcanics

at 3854 feet.

Despite numerous gas shows, the hydrogen potential of this
sequence is low, due to the high matrix content and extensive cementation

of'the Sands.
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WELL DATA
Well Name No.: : Belford (A.0.G.) No. 1.
Operating Co.s Australian 0il and Gas Corporation Limited.
Location: Latitude 32°39'23" South
Longitude 151°1705" East
.Sydney Basin, New South Wales. 1:250,000 sheet,
SI 56/1. | |
‘Blevation: ~ Ground Level'244‘ A.S.L;
Cdllar'Levei 248* A.S.L.
Total Depths 3854 (driller)
Wire Line Logs: ' Induotioﬁ Electric 300' - 1544 Run 1
" " ‘ 1630' - 2380*' " 2
" " 2294' - 3795 " 3
Sonic - Gamma Ray 300! -'1537' Run 1
" " 2294 - 3787' " 2
" " 1630' - 2400' " 3
Gamma Ray , 1100' - 1536' Run 1
o ' - 3765' " 2
" 300" - 496" " 3
Caliper 2294' - 3792' Run 2
" 1630' - 2400' " 3
Formation Testings Attempts were made to test an inflammable gas
o show at 826'. Shut-offs could not be obtained,
and the testing was abandoned.
Hydrocarbon Showss ~ 700", 826', 846', 884', .1295', 1444', 1575',

1697', 1790', 2078", 3180', 3410', 3775'.

Major Reference used in presept study.
4.0.G. (1965) - Australian Oil and Gas Corporation
Limited, Belford No. 1 Bore, Sydney

Basin, N.S.W. Well Completion Report,



Summary of Major reference

The drilling operation was carried out from October 21st
1964 to June 24th 1965, as a test of the Belford Dome. The well passed
through rocks of the Pérm;an'Maitland Group (Upper Marine Series), Greta
Coal Measurés (Lowér Coal Measures) and Dalwood Group (Lower Marine Séries).

The well was abandoned at 3854' in non-prospective rocks.

Material available for study.

" Cuttingss o' - 3854' (T.D.) at 10' intervals.

Coress 14 cores, bdt recoveries were consistently poor;
material available ranged from 4" up to 12"
per core.

Wire Line Logss see WELL DATA (Page 2)

Methods used.

All cuttings samples were washed and examined with a low power
binocular microscope; thin sections were made from selected intervals and
- examined under a petrological microscope. The results were plotted on the
fetrographic.Well'Log at a scale of 1"3100'., This was subsequently reduced
to 1"3200' (See Plates 1A & 1B). The interval 1230' - 1730' covering the
Coal Measures was plotted in detail at 1":20' and subsequently reduced to

1"350' (see Plate 2).

The cores were examined with the binocular microscope, and thin
sectiéns were made from each major lithology. The results were plotted on

the Pefrographic Core Log'(see Plates 3A - C).
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Seven units were distinguished on the basis of lithology
and wire line log characteristics. These units were numbered from the
surface downwards - being prefixed by the letter 'B', to identify the
divisions of Belford No. 1. These units have been grouped into three
major units on lithogenetic grounds and are 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
include those quartz rich rocks ({:75% qpartz) in which detrital matrix
is prominent (> 15k). "Quartz greywacke" is the term used for rocks in
this category. On the logs, the term "volcanic lithic, feldspathic
greywacke" is used for greywackes where the proportions of feldspar and

volcanic lithics are about equal.

GEOLOGY
UNIT B1

Characteristiess This unit extends from surface to 1290', and consists of

" a monotonous sequence of pale grey to brown quartz greywacke and lithic

greywackes. Core 1 (1064' - 1071') shows laminations. Evenly scattered

quartz and chert pebbles occur throughout the interval.

The constituents consist of quartz (20-50%), Chert (5-255k),
feldspar (2-10%), volcanic lithies (rock fragments)(1—3%) and some rare
sedimentary lithics (1-2%). There is a clayey matrix (15-30%) ard

sideritic and siliceous cement (3-15%).

No secondary overgrowths have developed on quartz grains -
possibly due to the presence of clay coating. Both fresh and altered

feldspars are present; +the sodic plagioclase is partly or entirely
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replaced by calcite. Volcanic rock fragments of basic to intermediate
composition occur but are in part replaced by calcite, and rarely by chlorite.

Rare (?) sedimentary lithics have been entirely replaced by chlorite.

Siderite occurs as clasts and as cement, and is uniformly
"distributed thfough the unit. Accessory minerals are micas and very finely
disseminated pyrite. Traces of lignitic material occur in patches, but
a significant amount is found at 1030' - where a lignite bed can be

postulated on the basis of sonic and gamma ray logs.

Void fiiling is predominantly of (?) diagenetic chlorite,
undifferentiated clays and silt. OSmall amounts of siderite and silica

cement occur.

Fragments of Bryozoa are found at 290' - 310' and are

apparently restricted to this interval.

The low porosity in Uhit B1 is attributed to the presence of
chlorite apd to a mich lesser extent to the siderite and silica cement.
Numerous gas shows have been recorded from Unit B1 - at 700*, 826°, 846"
and 884'; the two analyses carried out by the N.S.W. Mines Department show
“that the gas was predominantly nitrogen together with methane and oxygen.
The flows were not sustained, and the gas may have been trapped in local

porous zonese.

No petrophysical analyses have been made, due to insufficient

core; very little porosity was seen in thin sections.
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The uniform character of the wire line logs reflects the
monotonous lithology of Unit B1. However, the gamma ray log shows a
marked fall in values from 90' - 300', from which it could be inferred that
+this interval is more sandy than the remainder of Unit B1; but in thin
sections, no lithological difference could be detected. The 16"
resistivity log shows a small but steady decrease in values downwards
throughout Unit B1. The sonic log is essentially regular, except for

a deflection at 1030' due to a band of lignite.

Boundary criteria: The lower boundary of this unit is marked by the change

from a very uniform guartz and lithic greywacke sequence to volcanic lithic,
feldspathic greywacke rich in chert pebbles, carbonaceous siltstone and coal
seams. The change to these varied lithologies is very apparent on the wire

line logs (see Plate 2).

Environment and provenance: It is suggested that Unit B1 was deposited in

agitated tO‘qpiet marine environment where some current action operated.
Some laminations and (?) burrow markings are found in cores 1, 2, and 3.
The composition of the sediments suggestis a predominantly sedimentary

provenance, with minor granitic and volcanic sources.

UNITS B2 —“B4
This sequence is 370' thick and exténds‘from 1290' to 1660' (see Plate 1A
and Plate 2). It consists of interbedded volcanic lithic, feldspathic
‘greywacke with abundant chert pebbles, carbonaceous siltstone and coal seams.
Unit B2,

Characteristics: This unit is 136' thick, extending from 1290' - 1426'. It

consists of interbedded sandy carbonaceous siltstone, volcanic lithic
feldspéthic greywacke, abundant chert pebbles, and thin lignitic to bituminous

coal seams.
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The gréywacke»consists of grains of quartz, chert, potash
feldspars, sodic plagioclase and intermediate to basic volcanic lithics.
Miscovite and biotite occur as accessory minerals; calcite occurs as a

replacement of the volcanic lithies.

Very finely disseminated pyrite is écattered_throughout the
unit. The void filling consists of chlorite, undifferentiated clay, amd
in places silt, together with minor amounts of silica, siderite and in
places pyrite. The pebbles consist of aggregates of volcanic lithics ard
loose crystals embedded in a cherty cement, and showing differing degrees

.of alteration.

The following constituents are found in the pebbless

fine grained volcanic lithics of intermediate to

basic composition.

- freéh unaltered, unzoned plagioclase and potash
feldspars. |

- blagiqclase_replaced by calcite.

- fresh books of strongly pleochroic biotite,

- partly chloritized (?) zoned plagioclase.

- rare corroded quartz,

The cérbonaceéus sardy siltstone consists of carbonaceous
matter, micaceous flakes and rare shale lithics; siderite is common as
patches and stringers and some very finely disseminated pyrite is also
present. Laminae composed of very fine sand-sized quartz and feldspar
occur regularly. The rocks are bonded by chloritic-sericitic clay, and
to a lesser extent, siderite. The two coal horizons are dark brown to
black and are associated with silt and very fine sand. A minor gas show

was recorded at 1295°'.
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Bound ary critefia: The lower boundary of this unit is placed at the top
of the youngesf sémi—anthracitic coal, in Unit B3 - in contrast to the
lower rank coalsvof the overlying Unit B2. This change is shown in the
lower gamma ray counts and in the low counts on the conductivity log
opposite the coal seams of B3. This combination of readings is indicative
of non-porous coals free from impurities. These wire line changes are

seen on Plate 2.

Environment and;provenapce: Unit B2 consists of a mixed lithology: pebbly
greywacke, greywacke,tsiltstone ard coal seams. The combination of these
lithologies could occur in delta swamps where subsidence was not keeping
pace with sedimentation. There are clear indications of a granitic
provenance for the sandy siltstone but the source of the composite chert

pebbles is not known.

Unit B3. .

Characteristics: This unit is 79! :thick, extending from 1426' - 1505°.

The lithology is similar to that of unit B2, but is marked by a strong
deflection of the gamma ray log, combined with low counts on the
conductivity lpg, opposite the two major coal seams. These characteristics
are diagnostic-df non-porous, clean coal seams, and are likely to be
valuable in corrélatioh.‘ A minor gas show of nitrogen and oxygén

with some m@thane has been recorded at 1444"'.

Boundary criterias The lower boundary of this unit is characterized by

the change from pebbly greywacke to a strongly carbonaceous silty sandstone,

siltstones and impure coal seams in B4,
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Environment and provenance: Unit B3 is similar to that of unit B2. The

envirbnmeﬁt and provenance are essentially the same as for unit B2, but
the coals of unit B3 are much purer than those occurring either above or

below.

Unit B4.
Characteristicss Unit B4 is 155' thick, extending from 1505' - 1660°'.

‘It consists of volcanic lithic, feldspathic greywacke, carbonaceous
sandy siltstone, thin seams of coal amd scattered chert and quartz

pebbles.

These lithologies are essentially the same as in the overlying
Units B2 and B3. The coals are again impure as in unit B2. There seems
to be a random distribution of both lithologies and grain sizes throughout
the sequence. A small gas show of nitrogen, oxygen and some methane has

been recorded at 1575°'.

Bound ary ériteriaz The lower boundary of this unit is marked by a sharp
décrease in grain size and outgoing of well sorted greywackes. Also below
thiS’point; "siderite rock" with plant fossils occufs, in contrast to the
disseminated gréins of siderite above. The uppermost foraminifera
recognized from the DalﬁOOa Group were recorded at 1681' (4.0.G. 1965).
Wire line logs show a very uniform pattern, rather similar to the pattern

in the unit B1.

Environment and provenance: The deposition of this unit would be trans-

itional from marine conditions of the Dalwood Group into the terrestrial
Greta Coal Measures. Components of the sediments in the unit suggest

granitic, volcanic and sedimentary rock source.
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UNITS BS - BT.

This sequence is 2194' thick and extends from 1660' to 3854' (T.D.).
It consists of volcanic lithic greywacke, interbedded carbonaceous
siltstone, some lenses of sandy to pure siderite, minor coals and some

highly altered volcanics.

Unit B5S.
Characteristics:s This unit is 590' thick, extending from 1660' - 2250',

"It consists 6f volcanic lithic feldspathic greywacke, sideritic

siltstone, sandy and pure siderite rock. Pyritic siltstone is also
present. Minor gas shows - nitrogen with lesser oxygen - have been
recorded at 1697', 1790' and at 2070'. Below 1681', arenaceous and
calcareous foraminifera have been recorded by Crespin (A.0.G. 1965,

Appendix A).

The volcanic lithic feldspathic greywacke consists of quartz
-(15-50), potash and plagioclase (5-20), chert (5-20%) and rhyolitic
‘volcanics (5-154). Feldspars are partly chloritized and calcified, but
the volcanics are strongly silicified. Biotite, muscovite and chlorite
occur as accessory minerals. Calcite and siderite occur as grains and as
cement. Very finely disseminated pyrite is found in patches and tends to
be associated with carbonaceous matter. The cement consists of chloritic

clay (15-20%), together with silica and some siderite (5-154).

Laminae of siderite and pyritic siltstones are irregularly
distributed through the unit. Lenses of sandy siderite are common and
also contain angular, medium to coarse grained quartz, feldspars and
volcanic grains. Some partly carbonized plant fragments also occur within

the siderite lenses.
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Wire line logs show a uniform pattern, with no significant

changes; +this pattern is similar to that of unit B1.

Boundary criteria: The lower boundary of this unit has been based

primarily on a change in lithology from volcanic lithic greywacke in
unit B6 to volcanic lithic, feldspathic greywacke in Unit B5. There
is an apparent increase in silt and possibly clay; this is reflected
by increased intensiiy of the gamma ray log. At the actual boundary
there is a decrease in grain size from B6 to B5, but this is only a

local feature.

Environment and provenances It is considered that this unit was deposited

in intermittently quiet to agitated marine water. This is indicated by
the presence of well sorted sandstone interbedded with laminated siltstone
containing foraminifera. The composition of the sediments suggests

granitic, volcanic and sedimentary sources.

Unit B6.

Characteristicss This unit is 1475' thick, and extends from 2250' to 3725°'.

It consists of a monotonous sequence of dark grey, micaceous, volcanic
lithic greywacke, thin beds and laminae of siltstone, lenses of pure to

sandy siderite, minor coal bands and horizons of quartz and chert pebbles.

The volcanic lithic greywacke is made up of angular to sub-
rounded, well sorted, very fine grained quartz (15-35%), feldspars (3-15%)
and chert (5-20%). Feldspars are mainly microcline and anorthoclase.
Plagioclase is rare, and consists of albite and oligioclase. Chlorite
and calcite are the common replacements of the plagioclase. Silica occurs

as chert and chalcedony. Volecanic lithics (16-35h) are common and consist
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mainly of elongated plagioclase laths in a chloritized groundmass.
Biotite and muscovite are found as accessory minerals. Siderite and
calcite are present as grains and as cement. Shale clasts are rare,
and are almost entirely replaced by chlorite. Traces of pyrite and
carbonaceous matter are found consistently throughout the interval.
The void fillers are chlorite (15-25%), undifferentiated clays and in
places silt. Siderite and calcite (2-5h) are subordinate, and silica

is rare.

The light gréy carbonaceous siltstone occurs as thin beds
and as laminae within the volcanic lithic greywacke. Lenses of pure
and sandy siderite range from rare to common, and contain angular quartz,

feldspars and volcanic lithics.

Rare tests of foraminifera are found together with traces

of carbonized plants.

Boundary criteria: The lower boundary of this unit was placed at 3725!

where the change from porphyritic volcanics to volcanic lithic greywacke

occurse.

Environment and provenances It is thought that deposition of Unit B6 took

Place in a marginal marine environment subject to sharp changes in energy
conditions. This is indicated by the preservation of coal, the occurrence
of siderite and the presence of two major pebble bands. Interlaminations
of siltstone and medium grained volcanic lithic greywacke support this
conclusion.
AT
A granitic and volcanic provenangefis envisaged for this unit,

with a subordinate sedimentary influence.
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Unit B7.
Characteristics: This unit extends from 3725' to 3854 (P.D.) It consists
- of highly altered porphyritic volcanic rock, possibly of intermediate
(andesitic) composition. Some flow structures can be seen. Due to
extensive alteration only plagioclase phenocrysts are recognizable, but
many of these have alé§ been wholly replaced by calcite. Traces of pyrite

are concentrated on the borders of some of the plagioclase phenocrysts.

Environment and provenances In this well there is no way of determining

whether this +129' of volcanics was emplaced as a flow or as an intrusion.
However, a study of the adjacent Loder No. 1 Well (E. Nicholas 1968)

suggests that the equivalent unit there is made up of lava flows and tuffs.

CONCLUSIONS

Agreement with Well Complétion Report.

Co Figuré'2 givés a comparison between unit boundaries chosen
in this study and stratigraphic subdivisions set out in the Well Completion
Report (A.0.G. 1965). Most of the boundaries closely match the formation
ﬁicks of the Company - except for the upper ;n& lowef boundaries of the
Greta Coal Measures. The reasons for these differences are discussed

belowe.

The Company picked the upper boundary of the coal measure
sequence - between the Maitland Group and Greta Coal Measures - at the
first major coal seam, occurring at 1426 feet. The lower boundary -
between the Greta Coal Measures and the Dalwood Group was picked at the

base of the lowest major coal seam, at 1606 feet.
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In the present study, a group of three closely related
units was recognized over. the interval 1190' - 1660' feet. These
units (B2 - B4) contain very similar lithologies, and all contain
coal of differing purity; however they represent three distinct phases
of sediméntation. The upper two units (B2 and B3) represent "fining
upward" sequences, but noNregular pattern of grain size variation could
be seen invfhe lowest unit. Also the quality of coals in the middle

unit (B3) is far higher than in either adjacent units.
' The main effect of the new divisions is to expand the coal
measure sequence, both below and above the limits picked by the Company

for the Greta Coal Measures.

Summary of New Data.

"The 3725' sequence of sediments in Belford (A.0.G.) No. 1
appears to hay; formed under two sets.of very uniform conditions. For
the most part the sediments consist of marine greywackes with high component
of feldspar and volcanic clasts - that taper off gradually and finally
disappear in the lower part of the Unit B1. There has been only one
major regression, marked by the development of the coal measure sequence
(Units BZ? B3 aﬁd B4). However, even under these quite different

conditions, a very similar provenance operated.

Following theutransgression at the end of the coal measure
sequence cohditions vefy similai to those operating during the initial
transgression again dominated. It is most unlikely thét any major
breaks in sedimentation occﬁrred in the sequence of sediments in

Belford No. 1.



15.

REFERENCES
AUSTRALIAN OIL AND GAS CORPORATION 1965
LIMITED

AUSTRALIAN OIL AND GAS CORPORATION 1963

© LIMITED

CRESPIN, I. . , 1958

FOLK, R.L. - h 1965

NICHOLAS, E. | - 1968

PEITIJOHN, F.J 1957

Belford No. 1 Bore,
Sydney Basin, N.S.W.

Well Completion Report by

Boyd, B.R. (Unpubl.)

Loder No. 1 Bore,
Sydney Basin, N.S.W.

Well Completion Report by

Perry, R.G. and Stuntz, J.

Permian Foraminifera of

Australia. Bur. Min. Resour.

Aust. Bulletin 48.

Petrology of Sedimentary Rocks.

Hemphills, Austin, Texas.

Petrological Study of Loder
(A.0.G.) No. 1 Well, Sydney

Basin, N.S.W. Bur. Min. Resour.

Aust. Rec. 1968/130. (Unpubl.)

Sedimentary Rocks, Harper,

New York.



B 'o B 3 L . . .. ‘ Breccio 10 conglomercte UTHOLOG'CAL SYMBOLS Plate lA
well name.No BELFORD Nal ELEvATION (astL) SAMPLE STORAGE PETROGRAPH|C WELL LOG F2 aver sonsonon == .o
one .
oPERATING Co.AQ.G. :Ground tevel 244 11 B MR.Conberra vortr sond,sands SIMI';E:?AL ABBREVIATIONS
e yar—ry 1 hea
WELL LOCATION Collar patum 248 1t BE LFO RD (AOG) N01 Swstone snar A Feidspar
. . e hole ond mydst il vi
Lat.32°39 23" S -Longi51M17°05" E. 100 5] cropmone vdstone sl qide :
Bosin SYDNEY HYDROCARBON SYMBOLS MISCELLANEOUS Geology by. S,0Z Ch . chiorte
S0 OF GAS Interval and Numbaer Volcanle —— Si@ﬁb wmnt ; --~~:“"'— "
Stote NSW of Formation Test s —wtall Core @ Sidarite - uuu- Limastons P,“, . "’::""'
Tenement NOPETREXPL LIC m03 No sample availodle oo &rit. ) i L 'M ::.A :‘?-:l 13
v . Tewr 1~
| 250 000 Sheet No.S | 56-1 trom wnterval FH Drill core .u, mm l, m"’“"“ B Biobde
.
> FOSSILS CARBONATE /GRAIN SIZE /5"~ / o e ¢/ SONIC - GAMMA RAY o " BM.R. | company
> Oy N ) o DESCRIPTION
\c,"‘ R rgre 7 .rcrmon % LOG {wentwortn Stm’(\\ AR A DESCRIPTIONS OF v&*'& ,j st,;\ §° T2 IVl TRAISTD ‘{” &£ & LOG ‘: 1N o# UNITS  |inTERPRETATION
N\ /a-gbungant x-present Estim. size o 3§ v Q"o S . Q'I‘bé_\. ng‘o\ © * ,n;'g 3 QB n Q,Q
,\% {Cr nCs Test) range B mode, Qo bs“ \Q? \e (‘k\ CUTTINGS 0"“{‘ b° k‘on P \e INTERPRETED zZ &. 2z
Q& A, Caicite type —— Sonos LS/ o & A E O/ * < d; < .5_' 3!
& o/h, A ttmun reaction ) / " NS 9 0\3 # P 5 Rodigtion intensuy LITHOLOGY Iy el =],
Q °y°€\° 9 Dolomite type --- °‘~' '1. 13.0 A o/t Descripton (3) refers to hithological NN“\ .,'\0" A ncreases — / S . :;; o :_’ 3|3
°4° ‘,(‘ {10 min reaction ) "‘ (< G 49%, S o 43"\ patrern(3) at corresponaing depth ) A 7 _L‘h \';p“' £ Ari- UMTS & df\\: tormation Rock Name. B g g g
\\o‘\o\ XL S ?QDDI'DUIG:'GO.ITO 'Jba“ e".bc*;\\ .v..‘:..; % s0% [ /".,b?\v S/ .b‘, w ”!o - o 75 "o S e et Catrer Ponmonn. 1957) w |Z/1 2o 1 &9
g P Y :‘ '—_.._4 CFIJ o
Co o=t | "'s:“ b | QAT TYTATT NI LITRIC GUYWAKE. c
e ART. TAGZ: D LITROC
| o oy :2:_:_ (1) (i 4 i 3 OFTAINS QIARYZ, GEERY, FOTASR-YELDGIAR,
100 l» coe e e s J5T [o] R BRD ARD GROWE,ASGULAR 10 —Je i PLAGIDCIASE AND BOME GRATNS QF SIIRRITE, olo
1 ZFOT | swascuian, roor ™ ommmare SormED, vERY Sttt | e ap o
- O] na : by sid .
i -2 PIE TO MEDIUM GRADED QUARTZ AND CH:RT W O ——— _
et H | GETHGE A Qm’zam UOEy GILORTTS AND v,y MATAIX AND MINR SILIGL {
004 - - coe e SARE WLTICOLOWRD LITHICS U7 SHALE, —+ - AND STIEATTE CmNEN?, W -
. = SOME SITERITS AHD CALCTTE TOCETHER WITH >
I 3 : PYRITE AND CARBONACEOUS MATTER. o
c +— ' FEW SCATTERED QUARTZ AND CHERT U) [
T
c ‘ 7 PERBLES, - (o)
s00-4¢- S ¢ | DRAREIDD Or ZETUION.
c ' ; FRAGMENTS QP BHYOZOA, st € = = @)
i 4 i TRACES O DARK GAEY CARBOHACEOUS, sd  ch <
S MICACEOUS, SLIGHTLY SITERITIC AND PYRITIC N :‘ ta V2] t!;
PRV IV ‘ SILTSTORE. 4 A chz
Swedn : 8
= — O
o T [ad
. Lo . . — ] @) L
soct - - ... . T < O <
O
- : Q
= | -
=
431 . - - 45 Ch (72]
00 - - t sd ¢ ™ 2
-t : O  en—
== (2)gILTSTONE. ‘:' ¥ | qoarrz qeTmace amD LT GEMMAE, | [0} O
= GHEY TO BROWS, SLIERITIC, ARITIC ARD I | COWTAINS QUABTS,CHRR? AND FELOGPARS. 2
O E_., PARTS CARBONACROUS .——~ 1= FEILDGPARS AXE CALCTIX REFLAGED, = —
1]
= i CRAINS Oy SIIERITS TOGETHIXR VITH CALCTTR; o
= = - . . MICAS ARD VIRY FINKLY o e 2
= i = - (1)QUARTZ CREYTAGC AND LITTIC CRUYWACKE ——— . o — pa
wol . .. ... ... L EE =2 GEEY TO EEOWS,ANGULAR TO ROUNIKD, FOORLY . CAXRGRAQIUS NATFER <! O
= '5— 2] |sonmen, viRY PDIE 10 cOARSE GRATNED LUKIUE 0P STNRTTIO,PRITIC SILPSTONR. 8} n
- [ - QUARTZ AND CHERT RICH GHEYWACKE AND -
A ; QARTZ GRETWACKR, O |
soo{ ST R N SOME SCATTERXD GRERNISE LITHICS. S T = =
, . — SIIERTTR AXD CALCITE OCCUR IN PATCIES, sia” ™ -
. OF VERY PINELY DISSEMINATED 02" = @ N
' i TP AND SOME CARBOHACEOUS MATTER, W
wood - - .o ? R sumwmmmrm.- L] P o L
. i CES QP CARBONACEOUS SILISTONE) -
. BAEK_ IROwt, SIX LIGETIR Vp]
: S, sie by — {]—
e e |LITHIC SROTTAGKE AD QUARTZ GTSIWAGKE. o e
woo- - - o . oo L VRAGUENTS OF EROVSISH 70 BLAGK COAL. +— 4 OFTATNS QUARTZ, GHKRY, FORASR-FRLISPAR — L)
. (MICROCLINE ,ANORTHOCIASR) , PLAGIOCLAER (ALBIMS, | — 0.
: jiw QLICOCLASE)PARTLY OR ENTIRKLY REPLAGED DY n —_
: CALCTTR, IFFERMKDIATS 70 MASIC VOLGARIC LIwrosd
200 = v s oo 7. - ] SIIERITE AND CALCTTE GRATNSMICAS AND PIRTTE G
e 1)SUANT? QErTACT: ATD LITHIC GREYWAGKS, 000m 18 & ; =
48 ABOVE)SMS PINE 10 GOARSE GRAINMED st en | TRARS Or CAXPORAGOUS MaTTER, <
t 1] vorcante Lrmmxce a9 EETRAGIE ABCYE
, — . “"(d o MATRIX AS IN ] 1290 e
ELCh I . 5 = PP 2) cAReomAGRoDs SARDY SILFSTONE. S R
: 3 SXEAITIC NUDSTOR
' = (3) * o| -~
3 ; . : EEF‘)vox.cmc LITIIC, PCLOSPATIXC GREYVACKE. ® -
woo } - . . ... B 2 % "] QUARTZ, CENR? FELDGPARS AND VOLOANIC | -
o= :=}y] LITHIOS WITH SUPORDIUTE SIIERITE, caiben §
§~ 2 CALCI?R,MICAS AND PYRITE, E " a
== MEQIOVOMED G FRXNLES ‘ o
B8 ' ‘ <9 =&
woo | <o CONTAIN INCLOBIONS Oy GRYSPALS AND : W s 11505 wg
. ¥ o |QERT PDBLLS OONTARITIC IGILOUS DSTRITVE. a mum
. ~;
- 2 (4)RLACK YIIXEUS COAL. n P ~ O 5
= 1- Rt SAKRONAGE0US_ SAK. S EIRONE. d b
1600 - B I e 1 e -4~ VOLZATY? LIMIIC, FELDSPATIIZC CRETHACKE,
- WA Ok SLAGK VYTREOUS DAL TITH STIA LOOMATIONS,
N AR S)RANT SUERIIX NITE PIQRE FRAQONTS. L T o
g2, | | v ] (RIS AT ST . VOLCATIC LITIIC, PELDSPATIC QUETWACKE.
1700 , athd - -
" - ~1-60A
B MR Perroleum Explorotion Jonuary 1968 0 AGCCMPANY BLR, NBCOHD 1968/3 . / ¥ Aus -1~ 60



= ;
> FOSSILS CARBONATE /GRAIN SIZE / GAMMA RAY DESCRIPTION B M.R. PLATE]B
X) o . Hab % LOG (wentworth Scom/\,\ DESCRIPTIONS OF oF UNITS COMPANY
Q~\ A obundnnt X- present Estim. size Sk [OFTERPRETATION
o 100 m -
Q,\é‘ L.o(l.( "r'\w"nn S'Gr‘qln ode < CUTTINGS INTERPRETED 2 a g
9, ands =
& o P (Imn reaction ) Rodiation intensity Y 2 -
QY /¢ 0) Dolomite type -- /o & /¢ Description 3 refers 1o Wthological S ETIA increases — » LITHOLOGY z || 3183
&/ A YA ° 1 h - 3 2
. (i (10 m:n reaction I/ /e / [e SO% pottern(3) of corresponding depth) API - UNITS Esimahan Roch Nome o 1z ; g 2 3
Y, ®, SPATAYAS /e /s och Nome
TS ASA RS P o oo P ABHANIN, (S < — Test Doto (after Pettijonn  1957) S 1P 2|%]®]"
frow. o E (’)mmm Fld. & VOLCATIC LIPUIC,FZLDSTATHIC GREYWACKE,
i 22 S';- sit. | QARTZ,POTASE FELDSPAR, PLAGIOCLASE, CHERT AMD | ()
sE=ge ) o VORGANIC LITHIOS, L
ises’ | | GREY, ANGULAR, VERY FINE TO MEDIUM - T FELDGPARS ARE PARTLY CHLORITIZED AND i
) GRAXNED, FOORLY CONSOLIDATRD GREYWAGKE, CALCTPIED.VOLCANIC LITHIOS SHOW FLOW TEXTURE | ]
CONTATNS QUARTZ,FOTASH FELDSPAR, AND ARE STROWGLY SILICIFIED, z&é -
PLAGIOCLASE AND INTERMEDIATE VOLCANIC BIOTITR MUSCOVITE AND CHIORTTE ARE COMMN, | <1~ O
t%e0’ 1 | 1] LITHICS FELDEPARS ARE PARTLY PATCHES OF CERBOFACEOUS MATTER OCCUR TOGEFHER | 1> ;
CHIORITIZED AND CALCIFIED)VOLC,LITHICS WITH VERY FINE DISSEMINATED PYRITR. Q% Y]
» ARE STRONGLY SILICIFIED, mmmmoemumm'@é.
] GRAINS OF SIDERITE,CALCITR,BIOTTTE, GIORTTE NATRIX AND SOME SILICA AND SIDERTTR | (OO E&
Jpoec 14 4+ MUSCOVITE AND CHIORTTE OCCUR AS caEer, l"ZJ ‘-—
ACCRSSORY MINERALS, Fld.  ch < o
SIDERTTE LENSES ARE COMMON, Py .M o L
CEMENTING MEDIA CONSIS® OF SILICA AND sl O -
Jereo' SIDERITE CHMENT,AND CHIORITE MATRIX, |1 | | C'T“ s >
o. LJ =]
ww. Zg &)
i < e
|20’ | _ el O
s s o ©
! e Juf | fw
1| * -:—-gzgn ——
L (6).YRLCANIC LITHIC GREYWAGZE, n |z
[2300' ] i 1 1 : DARK GREY 70 EROWN,ANGULAR TO VOLCANIC LITHIC GREYWACKE, wl
1t SUB-ROUNDED,FOOR TO MODERATE SORTED, | QUARTZ , POTASH PELDSPAR, PLAGIDCLASE, MICAS ‘_f)
! 1] | VERY FINE 70 MEDTUM GRAINED,SIDERTTIC, i GIERT AMD VOLGANIC LITHICS, W
i L 131 _:j:: MICACHOUS, PYRITIC AND CARBONACEOUS ' GRAINS OP SIIERITE ARD CALCITE ARE COMMON, | | clo
| A |4 4L -y GRETWACKE WITH VOLCANIC LITHICS AKD 11, PYRITE AND CARBONACEOUS MATTRR OCCUR IN .
l PATCHES, <
% . SOME SCATTERED QUARTZ PEEBLES, O O
) | | CHIORITIC AND UN-DIVFERENTIATED CLAY MamIX; | & <
fpsoo i SOME SILIGA,SIDERTTE AND PYRITE CRMENT, o
Sid =)
c. sl Z o
8 £, cs | SIUTSTONE LAMIATIONS ARE CDIGOE, = M|+~
iz , : To. w
too = m
| cc
u [ % s
[2100' _—"= Lt ) N E Q
>
z 4 ¥
v f < 5
Rtoc (6).YOLCANIC LITHIC GREYWACKE:AS ABOVE, [ | | wn O O &
! SCATTERED QUARTZ AND CHERT PEEBLES, W
2 o+ Bl Inm OF BLAGK VITREOUS COAL, VOLCANIC LITHIC GREYWACKE, &= A
. [ AN CALCAREOUS, STDERTTIC,MICACROUS AND PYRITIC |~ O
koo 31 o T Lk
1] y—l,_':'.&::__-._7 WITH RARE PEERLES OF QUARTZ AND GIERT, OS]
St Hoar LENSES OF MDY STIERT®E, < or
. -pe ] (6)TOLOANIC LITHIC GRETWAGKE. BLAK VITREOUS COAL, B’J) !
. ;; = 44| | GREY TO HROWN,WELL SORTED,VERY FINE G 1 lm B
[seec 8! —J:; SO~V | | GRATNED,SIDERTTIC AND CARBONACEOUS 4— e N
: . 1 L A Fd s
4 e g o] | cREYWAGKE WITH SCATTERED QUARTZ AND Sl o _|a
=ee S| | cEEmT PREBLES. Ch %
= —O =
| = TR wST | | LAMUE OF PYRIFIC, SIDERITIC AND C B 8 U2 O W
°° e —H L@ | | uicaceous stursTone wrme veRy PIRE % S
- v | oue s, = -
x = e o
®id P 4 '
[paes e ey TOLCANIC LITHIC GRETWAGE, Q O
=5 A e INTERLAMTHATED WITH SANDY SIDERTTE,BLACK .
:E ] VITREOUS (OAL AND SOME LIGHT GREY MICACEOUS Q
= s SILTSTORE, O 10
3300 . 50 A —
= gl e Fd. s = =
a5 = B o
:ax =) : P’ M o
. moe Y | i To LJ O]
|3 %0 ’“5 B Ny _a",','j (@]
E:f rﬁCE - | VOLCANIC LITHIC GRETWACKE. e c
<] e ¥ QUARTZ , POTASH FELDSPAR, PLAGI0CLASE, CHERT
¥ Eé o (6) YOLCANIC LITHIC GREYWACKE. s ’c A AR T = <
300’ - =0, | | DARK GREY, ANGULAR 70 SUP-ROUNTED, VELL L y k= =
+ L -0l = e v d ‘ BIOTITE,MUSCOVITE AND CHLORTTE OCCUR AS —
A ;% E__st“ SGRTED, VERY FINE GRADNED,PIRITIC, ACCESSORY MINERALS,PATCHES OF PYRITE AND & 5
13 = le] MICAGROUS AND SIDERTTIC GREYWAGKE. l CARBONAGROUS MAPTER,
: = 0 FATERS QF GUERCHAGIOUS Jaxem; HIORITIC MATRIX AND SILICHOUS CEMENT.
1600 P 1 TRACES OF GREY,MICACEOUS SILTSTORE. jr_’ xr
“ T E: SOME SANDY SIDERITE. b MICACEOUE, SILISTONE LAMINAE ARE COMMON
__E ‘ TOGETHER WITH SANDY SIDERITE.
=re :
60’ I == i !
o | B2t ||
- ! Fd 82 2 .
Zr Al >| | (TAMEERED YOLGHTC BOGK. ! 5, ¢ | rmemmrne vorowe Roat. o 35
A Ly v\;%r TRACES OF CALCITE AND PYRTTE, | 4 GREENTSH GREY ,HIGHLY ALTERED,POSSIBLE OF Oz ==
2 L s s 5, | DNTERMEDIATE (ANDESITIC)COMPOSITION. E—Sétﬁ <
. A b ONLY PLAGIOCLASE PEENOCRYSTS ARE RECOGNIZABLE. | 5 ~| =
38547 v AT [ 4 << <

TC ACCOMPANY B.M:R.RECORD 1968,/68




RA ¥
’é..l&suf RESISTIVATY [coNsucTIVITY
Sr s o ofo | ot |

prtyviniree

SONIC

BELFORD (AO.G) Nol

Tle 1 TE

GCAMMA-RAY

RADIATION INTTXSITY
Lidtasss

DEPTH

NEREEE

LITHOLOG

v £,

FAE

x4
03

- 13 of

l"lllll,nll?

S API — UNITS 8
‘!IAA “A'i‘

Hydrocarbons

Description
of
Interpreted Lithology

B.M.R.
Units

o]
o
N

Units
Unit

Groups

Formation |

Group
Ag

—>—t.

Tl
ls.

N

%

flﬂ{

%

7

T

"é

<

[

<lu

Ly

4

V4
"

NN\
A

1

1
1
i

5

<

290

= Lioo

L (350"

N

o, N s i
MODERATELY SORTED, SILFY GREYWACKES.
PATCHES AND REDMBS OF CALCTTE AND SIDERTTEj
RARE VOLCANIC LITHICS)SOME SCATTERED QUARTZ
AND CHERT PEBBLES,

CHILORITE CLAY MATRIX;SIDERITE CEMENT.

By

B,

CF s smow

IPPERBEINED VOLGANIC LITIC,PELDGPARIIC
GETUAGE D CUBONICROTS S S UISIGHE
GREYWACKES CONSIST OF o ARS,
CHERT , VOLCANIC LITHICS ARD MICAS;

PYRITE AND CARBONACEOUS MATTER ARE COMMON.
CALCITE AND SIDERITE AS HHOMBS AND PATCHES)
ALSO AS CEMENT WITH SILICA.

QILORITE CLAY AND SILT MATRIX,

BROWN SANDY AND STLTY OOAL,

g NE (MICACEOUS WITH VERY FINE TO
MEDIUM SAND,ABUNDANT CAHBONACEOUS
MATTER;PATCHES AND RHOMBS OF SIDERITE,
SCATTERED CHERT AND QUARTZ PEEBLES,RARE
VOLCARIC LITHICS.

VOLCANIC LITHIC,FELDSPATHIC GREYWACKE$AS
oB ABUNDANT PEEBLES,

CHERT PEBBLES CONTAIN AGGREGATES OF
VOLCANIC LITHICS AND LOOSE CRYSTALS WITH
VARYING DECREES OF ALTERATION.

BLAGK SILTY QOAL,

B4
Eiderslie

Formation

MAITLAND

N

A

a4

1500

ey

1sos’

1550

[ )

1
N

A

i N
| . ¥

%

/A
/

VAR AT el

CY cis sw

- ABUNDANT CARBONACEOUS MATTER AND SOME

BLACK VITREOUS OQOAL.

GARBONACEOUS SANDY SIUFSTONE.
DARK GREY TO BROWN,SIDERITIC,PYRITIC WITH

VERY FINE QUARTZ SAND,
BIACK VITREOUS ODAL.

YOLCANIC LITHIC,PELDSPATHIC GREYWACKE
NDANT? CHERT 3 AS ADOVE IN U

WITH
D GIERT PEBBLES T B

[T BZ

G} =5 smow

DARK GREY TO BLACK S QOAL.

CEOUS SANDY SILTSTONE.
0 v IC AND IN

PARTS CHLORTTIC;ABUNDANT CAHBORACEOUS
MATTER.
LAMINAR OF VERY PINE T0 COARSE QUARTZ SAND,

YOLCANIC LITHIC,PELDSPATHIC GRETWAGKE.
AS ABOVE 1IN UNIT B2 AND UNIT B3, WITH
ABUNDANT (HERT PEBBLES,

LAMINAE OF CARBONACEOUS SILTSTONE.

DARK BROWN_TO OOAL
VITH LAMWAE OF SILT VERY FINE SAND,

GRETA

COAL

-MEASURES

P E R M

SAS SHOW

[e3

Scale 1":50°

JARDY_STDFRIIE,

CONTAING QUARTZ ,FELDSPARS, CHERT AND

VOLCANIC LYTE ICS EMBEDDED IN MASSIVE
SIDERTTE,TRACES OF PLANT FRAGMINTS,

VOLCANIC LITHIC FELDSPATHIC GREYWACKE,
o™ S S GURT AND
VOLCANIC LITHICS;SOME MICAS,SIIERITE AND
CALCTTE.

PATCHES OF PYRITE AND CARBONACEOUS MATTER,
STLICA CEMENT WITH LESSER CHLORITE MATRIX,

Bs — By

Farley

Formation

GROUP

DALWOOD

To accompany B.l.R.Rocord 1958/68



WELL NAME,No.: BELFORD (A.06) Noi
OPERATING Co -Australion Oil ¢ Gas
WELL LOCATION
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