












































shales derived from an extensive northern and western
source land. The most widespread soils in the del ta
were €leved podzolic soils (aquods) under Diecroidium
dominated heath. Younger soils of a similar tyee
(alluvial soils or aaquents) also supported Dicroidium
heath in low-Ilying areas and Pleuromeia meadows in
interdistributary bavys. In siiehtly more elevated
areas a more oxidised 2levyed podzolic soil (ochrept)
developred. On clayey leveesr €rey clay soils
(fluvents) formed under & Dicroidium flora locally
dominated by Taeniopteris lentriculiforme (Etheridege)
Watkom 1917.

Few palaeosols are preserved in the upper
Newport Formation and Hawkesbury Sandstone because of
the more frequent channel reworking of the floodrplain
during their deposition.

The dominance of podzols 1is compatible with a
cool temperate climate for the l|late Scythian to early
Anisian of the Sydney area.

WEATHERING OF SYDNEY SANDSTONES
IN BUILDING STONE AND OUTCROP

6.5. 6ibbons & C.R. Ward
The NSW Institute of Technology

Elizabeth Bay House 1in Sydney was constructed
some 140 vears agdo from Hawkesbury Sandstone aquarried
on the site. Its stone blocks exhibit various kinds
of weathering, derendineg both on the various grades
of stone and on the physical conditions aepepiying in
different parts of the structure. Observations of
this variations together with relevant laboratery
studiess have implications in interpretation of
natural outcrop patterns and landforms.

WEATHERING PROCESSES IN AN ANCIENT SAND DUNE
AT AGNES BANKS., N:S.W.

D.J. Plowman: B.6. Davey and C.E. Nockolds
Department of Soil Science
University of Sydney

The sand dunes at Aénes Banks N.S.W. are
believed to have formed between the beg€inning and
middle of Pleistocene (Herbert 1975, personal commun-
ication). They provide an interesting exameple of a
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formation exposed to surface weathering for at least
500+000 vearss which has resulted in the development
of a recoegnisable s0il profile.

Sieve analysis of >37 um fraction show that th:
materials forming the dune are uniform with depth and
overlie a soil developed on the Tertiary Terrace of
the Nepean River. Quartz is the dominant mineral in
the sand fractions.

The dune contains amounts of clay (<2 um)
varying from a few percent in the surface to about 20!
at depth. A poorily crystallized kaolinite dominates
this fraction with some interstratified and inter-
jayered materials also being present. Gibbsite is
present in the surface sampless reaching a maximum at
2.5 metres and is Just detectable at depth.

Scanning electron microscopy shows that most o
the sand erains throughout the dune are well rounded
and show surface features usually .associated with
dunes. Very little evidence of the surface features
associated with sand €rains weathering from Hawkesbur:!
sandstone could be found even though this 1is the
presumed source of the sand (Simonett, 1950). Notabl«
exceptions are some of the €rains at the 2.5 metre
depths which show well developed euhedral faces.
Other grains at this depth show surface features con-
sistent with crystal €rowth and some few £€rains even
show silica deposited around hexafdonal kaolinite
plates.

Using methods deveiorped for defining the
composition of the solution moving in soils we have
been able to show that the composition of the solut-
ion in the dune is consistent with the coexistence of
quartzy» kaolinite and €ibbsite.

The weathering process in the dune therefore
appears to be a decomposition of the clay mineralis to
give E2ibbsite and release silica to solution. Some
of the silica appears to be redeposited on the
surfaces of the sand erains to g2ive rise to euhedral
surfaces and sharp wel! defined edeges.

Studies of weatherine in other sandy materials
from the Sydney region confirmed that the dominant
weathering process is decomposition of kaolinite and
other clay minerals and the formation of eibbsite.

SIMONETTs P.S. (1950). On the e€rading of dune

sands near Castlereaghy N.S.W. J.Roy.Soc.N.S.W.
LXXXIVy T71-79.
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A DECADE OF COAL PETROLOGY IN THE SYDNEY BASIN

Division of Mineralogy
CaSs1sRD

Petrograerhic analysis has been of use in the
assessment of coal utilisation for more than forty
yearsy particularly in Europesy and data for
Australian coals has been steadily accumulating over
the last twenty vears. In the last ten vears:
especially, significant advances have been made in the
application of petrograrhic analysis to the study of
coal depositional environments and for determining the
optimum use of coals in the Sydney Basin. 0f the
numerous current applications of coal petrologys three
will be discussed in detail.

Coal Petrology in the Study of Palacoenvironments

An early assessment of petrograrhic data
indicated that coal seams in the various Australian
coalfields tend to contain coals with a limited ranege
of values for petrographic type and rank. With sub-
sequent refinement, these parameters have now become
the basis of a coal classification method by which
other coal use properties can be compared. For
examples it is now clear that low rank and very low
vitrinite content are g€ood evidence that the coal has
‘been deposited with thin sedimentary cover on basement
rocks isolated from a major subsidineg basin» and that
hiéh vitrinite is indicative of an unstable deposition-
al environment.

Early measurements of vitrinite reflectance
were mainly limited to shallow coal seams in mines or
opencuts. Subseauent measurements on coal lenses in
cuttings from deer 0il wells have virtually added a
third dimensions to studies of regional coalification
or diagenesis. By assuming that palaeogeothermal
gradients were relatively constant, it is now poss-
ible for instance to reconstruct the sharpe of the
Sydney Basin at the time of its maximum development:
and incidentally to determine the present day maximum
depths at which oil or €as could occur.

Petrograrhic Meihods for the Study of Lateral
Variations in_a Coal Seam

When calculating the reserves of a particutlar
seamy it is necessary to know its average thickness
and lateral extent. Since this data must generally
be obtained from widely spaced boreholess a reliable
method of seam correlation is requireds as well as
techniques to measure any changes in composition
between the various subsections of a seam. These
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subsections are normally selected on the basis of
their visual appearances bearing in mind that pre-
dominantly bright looking coal 1s Zenerally much
better than dulil coal for carbonisation or conversion
to liquid fuel. Maceral analysis £ives an accurate
measure of these variations between subsectionss and
not only provides characteristic profiles for seam
correlation, but also by statistical analysis of
cyclic variationsy 2ives some clues to the original
environment during deposition.

Coal Petrology in the Study of Coal Utilisation

Traditional methods for estimating the coking
properties of a coal required a determination of its
rank: generally by volatile vyieids and an arbitary
measure of its ability to form a coherent coker such
3s crucible swelling index. Current methods based
on petrograrhic analysis empioy vitrinite reflectance
to measure the rank of several coals in a blends and
maceral analysis to relate the actual! amount of the
reactive components vitrinite and exinite to optimum
coking quantities determined by previous coke strengtl
tests. Experiments are currently in pProgress to
determine why prediction methods used for American
coals do not work well for Australian coals: partic-
ulariy those from the Illawarra Coalfield.

It is a long establiished rule that coals with 2a
high hydrogen content €ive the best vield of {1iquid
hydrocarbons from low temperature pyrolysis,» and
since much of the hydrogen in Australian coals occurs
in the maceral vitrinites it is evident that an ideal
bituminous coal for synthetic fuel extraction should
have a high vitrinite content: or at least should sho
from a petrograrhic study of its subsections that it
could be possible to concentrate vitrinite by dense
medium washing. :

From a modest beginning about twenty vears ago
with a couple of coal petrology research groubs:
N.S.W. can now boast of at least eight different
laboratoriess most of which are currently working on
Sydney Basin coals. With raepidly increasing aware-
ness by coal users of the benefits of petrograrhic
analysisy particulariy in coking and synthetic fuel
applications: this number could well increase in the
next few vears.
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THE OCCURRENCE OF NATIVE COPPER
IN THE NARRABEEN GROUP

J. Dolanski
Mining Museum
N.S.W. Geological Survey

Native copper is found in core from the Bald Hill
Claystone and in its outcrops on the coast at Garie and
Long Reef.

The copper was most likely leached from volicanic
debris with the resulting solutions having accumulated
in the saltpans during arid periods. The |low oréganic
and sulphur conditions promoted the formation of weak
copper-chloride complexes in these brine accumulations.

Migrating weak copper chloride solutions would
have their copper reduced from them by contact with
buried plant remainsy by diagenesis or by the action
of anaerobic bacteria.

Polished section studies on native coepper occurr-
ences indicate at least three zones of chalcocite
occur on spheroidal copper in the Garie area. Sepher-
ical copper formation is similar to that produced in
saline and an alkali coal extract in laboratory tests.

The Long Reef copper occurrences characterised
by the plating of organic remainss indicates a saline
environment with little or no alkali influence.
Alteration copper minerals from this site are copper
chloridesy rather than carbonates. These include
paratacamiter atacamite and others currently beineg
investigated.

Copper from diamond dril! cores in the Camden
area resembles the Garie type without a sulphide
influence.

Laboratory tests were successful in producing
native copper similar to field samples. These were
carried out using copper orer coal waste and various
chliorides in neutral, slightly acid» and basic
mediums.
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A QUARTER OF A CENTURY OF
BUREAU OF MINERAL RESOURCES RESEARCH
IN THE SYDNEY BASIN

S.J. Mavyne
Bureau of Mineral Resources

The BMR’s connection with the Sydney Basin begar
with the work of Irene Crespin whos over a twenty-yeat
period beginning in the 1930’s studied the Permian
foraminifera of the basin. It was she who identifier
the Kuinura Marine Tongue in the Tartarian coal meas-
ures.

After the establishment of the BMR in 1946 ther«
were sporadic investigations into the £eoloéy of the
Commonwealth Territory of Jervis Bay. In particular:
Perry and Dickins mappedr measureds and named the
thick “Jervis Bay Sandstone” which has subseauent!y
come to be knowns less appropriateiy» as the Snarper
Point Sandstone.

The decade of the 1950’s aiso saw several BMR
officers working€ under the auspices of the Joint Coal
‘Board in various parts of the Basins especially in the
Hunter Valley. A vast accumulation of data dealine
with coal-measure strati€ravhy and coal Qquality is
preserved in BMR Records by Burton: Perryy Bursilis
Koneckis Veevers and Revynolds.

The BMR entered the feophysical field in 1952
wheny following a request from BHP, J. Horvath con-
dutted a3 magnetometric survey over basic dvkes near
Newcastte. In 1957 C.S5. Robertson made the first
seismic surveys in the Sydney Basin to determine the
applicability of the method, In the 1960’s several
BMR officers were involived in various aseects of Eeo-
physics in the Basiny» and a private company wes also
employed to carry out vibroseis surveys.: Dovle:
Everinghams Polak and others investigated the seis-
micity of the Basin and recorded their finding€s in
scientific Journals? 6Gerdes conducted an aeromagneti
survey over some of the western part of the Basint
Stott worked on palaeomagnetism and Evernden and
Richards on radicactive age determinations.

In 1957 the Australian Government began the
system of subsidizing the search for petroleum, and
several companies received subsidys, via the BMR, for
drilline and geophysical projects. The results of
these investigations are available to the public in
the BMR files.

Palaeontological studies were advanced partic-
ularly by J.M. Dickins: who devised a faunal correl-
ation between the southern and northern parts of the
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Basin and with the Bowen Basin: and by P.R. Evans who
did much to establish a palynological zonation.

In the late 1960's a Sydney Basin Study was
embarked upons with the support when reaquired of the
N.S.W. Geological Survey. Many well-studies were
completedr andy as a result of correlating by |ithol-
o02ic units rather than by preconceived notions
concerning the named strati€raphy, the correct
relationshipss it 1s believeds between the different
parts of the Basin were established. In 1972 a
bibtiograprhy of the Sydney Basin was published and
in 1974 a Bulletin reviewing the eeology of the Basin
was produced.

The most recent work in the Sydney Basin has
been that of P. Weliman» on the ages of Tertiary
basalts.
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PAPERS TO BE PRESENTED AT THE SUNDAY SESSIONS

FURTHER THOUGHTS ON THE LAPSTONE STRUCTURE

D.F. Branagan
Devartment of Geology and Georhysics
The University of Sydney

The Lapstone Structure (monocline-fault and
associated faults and folds) is a complex feature
which has a long€ history. Its malJor characters were
described previously (Branagan 1969). Its origin
may extend back to the Permiany when a ‘hinge’
became established within the basin stightly west of
the monocline» and which affected patterns of
sedimentation.

Following the cessation of major sedimentation
in the Basin and a period of erosion: spreadine
occurred 80-60 m.y. B.P. to form the central Tasman
Sea (Haves & Rinegis 1973). The asymmetrical
character of the spreading centre relative to the
orientation of the New South Wales coastiine needs
explanationy as does the pattern of offset fractures.

Dissipation of subduction energy seems to have
occurred by a holding down of the crust:, together
with volcanic activity (such as occurred south and
north of the Sydney Basins and to a lesser degree
within it and in line with the offset fractures (e.€.
Mt. Dromedary, Miltons Mt. Woolnough)).

The time relation between spreading, offset
faulting and epeirogeny on the nearby continent needs
to be evaluated. It seems likely that the Lapstone
structure as we see it today is the direct result of
the spreading which formed the Tasman Sea. Its date
of formation must therefore be placed early in the
Tertiary. A downdrageing of the Cumberland Plain
arear rather than uplift of the adiacent piateaux:s
fits more easily into the postuliated series of
events.

The formation of the Lapstone structure was
just one event within a complex history of early
Tertiary tectonism (uplift and volcanism) which
affected eastern Australia.

The tectonism was a resuit of continent
dispersal.
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FLORAS IMMEDIATELY UNDERLYING THE GLOSSOPTERIS
FLORA IN EASTERN AUSTRALIA

L.N. Morris
The University of Newcastle

Stratigraphers in New South Wales have
reported the occurrence of Rhacopterig, presumably
R.ovata within the Seaham Formation or its equival-
ent. Unfortunately they do not seem to have
collected any specimens. Plants identified as
R.ovata from varved shales at Hellvyer Gorege in
Tasmania have proved to be Gondwanidium plantianum
(s.s.» non sensu Rigby). This species usually
occurs with Glossopterisi at Hellver Gorge it is
200m approximately below the Eurydesma horizon.

It is possible that the Rhacopteris flora
became extinct either before» or during the early
part ofy the €lacial stage represented by the
Seaham Formation or its equivalent.

SOME ENVIRONMENTAL PROBLEMS ASSOCIATED WITH
THE WORKING OF QUARRIES AND GRAVEL PITS

J. Randle
Department of Main Roads
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THE PERMO-TRIASSIC MACRO-FLORAL SUCCESSION
IN THE SYDNEY BASIN

6.J. Retallack
University of New England
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Glenbrook Ck. 1-61
Gloucester Tops 8-9
Goondiwindi Fault 1-59
Goorangoola Fm. 5-13,5-14
Gosford -~ 10-12
Gosford Delta 10-14
Gosford Fm, 5-22
Gosforth 10- 9
Goulburn River 1-52
Grahamstown Lake Fm. 10- 9
Great Artesian Basin 1-26,1-51
Great Australian Bight 1-56
Great Northern Seam 1-16,1-31

1-47 ,1-67
Greta Coal Measures 1-14 to 1-17

1-28 to 1-30,1-46,5-8
5-24,6-18,6-21,9-13,9-16

Greta Seam 9-16
Grose R. 1-14,1-19
Grose Sandstone - §-22
Guam 10-14
Gundangaroo Fm. 1-65
Gunnedah 1-51,9-14,9-16
Gunnible Fm. 9-14
Gymea Bay 5-26
Gympie (Q) 5-9
Hall's Lagoon 1-64
Hargrave Seam 1-25
Hartley Hill Seam 6-18
Hawaiian Ridge 1-58
Hawkesbury 9-10,9-11
Hawkesbury R. g9-20
Hawkesbury Sandstone 1-6 to 1-8

1-17,1-18,1-24,1-37 ,1-41 ,1-46,
1-69,5-17 ,6-14 ,6-15,7-11,8-10,
9-11,10-15 ,10-16

Hebden 5-27,5-28
Hebden Seam S-14
Helensburgh 5-16
Hellyer Gorge 10-23
High Range 1-63
Himalayan Orogen 1-56
Hornsby Plateau 1-62
Howes Swamp No.l. Bore 5-24
Howes Valley 1-61
Howick 5-13
Hungary 10-1u4
Hunter Bowen Orogeny 1-7,1-45

10-11

on

Hunter River 1-17,1-20,1-:
1-28 to 1-30,1-:
1-52,1-60,1-64 ,1-65,9-;

Hunter Fault 1-43,1-52,1-¢

Hunter-Hooki Fault 1-¢
Hunter Thrust 7-1
Hunter Valley 5-14,5-27 ,5-:
6-21,7-12,8-16,9-13,9-1
10-92,10-:

Hydrocarbons 9-9,9-1
Illawarra 5-1
Illawarra Coalfield 6-15,10-!:
Illawarra Coal Measures 1-1

1-25,1-45,1-46 ,1-65,1-6"
10-9,6-18,7-15,9-14 ,10-"

Indian Polygon 1-54 ,1.!
Ipswich (Q) 9-1
Japan Cretaceous Mudstone  10-:

Jenolan 1-¢
Jerry's Plain No.l. Bore -4
Jerry's Plain Seam 5-1
Jervis Bay 1-33,6-13,6-14,7-1

10-12,10-
Jervis Bay Sandstone 10-;
Kandos 1-¢
Kangaroo River 1-t
Kedumba Valley 1-¢
Kelvin Ho.l. Bore 1-1
Kembla Sandstone 1-:
Kiama 1-¢
Kilcare 1-¢
Killara 1.
Koogah Fm, 6-18 ,9-1
Kreusnach (Germ.) 5-1
Kullatine Series 1-8

Kulnura Marine Tongye 1-25,10-:

Ku-Rin-Gai 8-1
Kurnell Peninsula =3
Kurrajong 1-¢
Kurrajong Fault 1-
Kurrajong Heights 1.
Kurri Kurri 1-t

Kuttung Facies 14712043

Lacey's Ck. Sandstone -
Lachnagar Fault 5-1
Lagoon Head =i
Lake Macquarie 1-31,5-1
Lambton Sub-Group 1-3
Lapstone Ck. 5-:

Lapstone Monocline 1-61,1-62,1-¢
8.17 {o-:



Lawrence "'Greywacke" 1-25

Liddell 1-28,5-13,6-9,7-9
Liddell Seam 1-28,5-13,5-14
Liepe (Germ.) 5-19
Lithgow 1-65
Lithgow Coal Measure 1-67
Lithgow Seam 9-16,9-17
Liverpool Sub-Group 8-10
Lochinvar Anticline 1-8,1-26,1-43

5-18
Lochinvar Fauna 7-13
Lochinvar Fm. 1-52
Loder No.l. Bore 1-60
Longreef 1-7,1-37 ,1-69,9-17

Lord Howe Rise 1-22,1-57,1-59
Lower Coal leasures, Shoalhaven

River 1-42
Lower Hunter Valley 6-11
Lower tlerrygoen Beds 6-18,8-14 °
Lower Ramrod Ck. Seam 5-14
10-14,10-19
Macquarie Syncline 1-43,1-44
6-20,6-21,7-11,8-9
HecArthur R. Shales 5-9,5-10
Maitland Group 1-17,1-20,1-29
1-65,10-11
Haitland Sth. Coalfield 1-29,1-30
Hanilla 8-18
Mangrove Sandstone Mbr. 1-69
Manning-MacLeay Basin 1-21
Manning River 1-52
Marrangaroo Conglomerate 1-65
Hartindale 5-13,5-24
Marulan South 1-38,1-39
Marulan South Permian Beds 1-38
Haryborough (Q) 9-16
Megalong Conglomerate 1-65
Melanesian Plateau 1-55,1-57
llelanesian Shear System 1-57
Herry Beach 1-33
lerrygzoen 6-18,8-13
lferyla Pass 1-15
Mid-Atlantic Rift 1-54
llid-Eastern Maitland lo.l. 1-17
Bere
Jid-Liddell Seam 5-14,8-15
HMilbrodale 5-23
Hilton 1-32,10-22
Hinchinbury Sandstone 8-10,8-11
Mindanao Trench 1-57
l{irranie Basin 5-28
littagong 1-14,6-13
llona Vale 1-38
lionkerai 8-9
Hontague Is. 1-27
Moon Is. Sub-Group 1-31,8-9

28

Moonabung Basin 5-28

Mosman 1-¥
Mossvale 1-15,1-64,10- 2
Ht.Arthur Seam 5-14,5-1%
Mt.Bright Inlier 5-28
Mt.Caricudgy 1-52
Mt .Dromedary 10-22
Mt.Dyrring 5-28
Ht.Isa 5-10
Mt.Jellore 1-63
Mt.Johnstone Fm. 10- 9
Mt.Kandarun 1-61
Mt.Harsden Claystone 1-65
Ht.View 5-28
Mt.Warrawolong 6-11
Mt .Woolnough 1-52,10-22
Hountain Lagoon i-61
Moura (Q) 9-17
Hulbring 1-8
Hulbring Fa. 1-65
Mulgoa 1-61
tlurmorah Conglomerate 1-17 ,1-31
i-u8

Muree Sandstone 1-70,6-21,6-22
7-16

Murrurindi Gap 5-26
Muswellbrook 1-14,1-15,1-29
1-30,1-52

Muswellbrook Anticline  5-13,5-14
5-24,6-18

Nahetal (Gerr.) 5-19
Mairne (S.k.) 5-8
Nandewar Group 9-14
Narrabeen Group 1-7,1-8,1-14

1-18,1-19,1-23 to 1-26.

1-37 ,1-41 ,1-44 1-45
1-60,1-65,5-18,5-19
10-19,5-22,6-15,10-10,10-14

Narrabeen Lagoonal Complex  10-14
Narrabeen Samdstone 5-21
Narrabri 9-14
National Pk. 1-14,5-23
Nebo 5-16,7-10
Nepean Fault 1-14
Nepean R, 10-16
Hewcastle 1-34,1-48,1-52,9-18
9-19,10-20

Mewcastle Coalfield 1-5,1-12,1-47
6-20

Newcastle Coal Measures 1-5,1-12

1-13,1-16,1-17 ,5-19
6-20,7-14 ,8-9,9-18

10-11

Newcastle 1:250,000 Map 9-19

New England 1-52,8-15

New England 1-7,1-8,1-45,10-11
F Belt



New South Wales Coastline 10-22
Newport Fm. 1-18,10-14
New Zealand Alpine Fault 1-58,1-59
New Zealand-Tonga Ridge 1-57,1-58

New Zealand Volcanic Centres 8-14
Rielrex . 8-13
Nile Sub-Group 1-65,1-66
Nile Valley 1-65
Ninety-East Ridge 1-55 to 1-57
Nobbys Seam 1-22
Noola 5-23
Nerfold Is. Ridge 1-57
North Ameriean Polygon 1-54
North Newcastle 8-8,8-16
North Sydney 1-7
Narthbridge 8-15
Northern Coalfield . 7-11
Northern Territory 5-9
Novice Sandstone 1-2§5

Nowra 1-32,1-52,6-22,7-16
Nowra Sandstone 1-32,1-39,6-21,6-22
7-14,7-16
Nundle 6-12
Oakdale 1-62
Oakdale Fault 1-61
Ontong-Java Rise 1-58
Osaka (Japan) 10-
Osnabruck (Germ.) 5-19
Ourimbah Sandstone Mbr. 1-69
Owen Stanley Fault Zone 1-57

Oxley Basin 1-7,1~51 to 1-53

Palm Beach 1-37,1-38,1-69,9-12
1014

Patersen Toscanite (Rhyo-Dacita)

5-27
Pebbly Beach 1-33
Peel Thrust 1-59
Pennsylvanian Clays 6-18
Permian Foraminifera 10-20
Permian Sequence 9-15,9-16
Pheasants Nest Fm. T 1-28%
Picton 1-61
Piercefield Seam - 5-14
Pigeon House Ck. Siltstona 1-32
Pike's Gully Seam 5=-14
Pilliga Sandstone 8-14
Pilot Seam 1-13
Point Piper S |
Point Upright 1-33
Pokolbin 5-28
Part Jackson 1-40
Part Rephens 9-.11 ,9-12,10-12
Portland 9-14

5-21

~ Potts Hill Sandstone

30

Prospect Dolerite
Prospect Imtrusion

Punjab-Malaysia Double
Putty

mageg

5
9-11,9
9

Quarry Ck. Seam
Qudternary Deposits
Quirindi

Rathluba Seam
Rathmines No.l. Bore
Ravensworth
Ravensworth Seam 1-28,1-29,
Raymond Texrrace

Tazorback Sandstone

Red Sea Muds

Rhineland (Germ.)

Richmond

Riesenbeck (Germ.)

Robertson 1-51,1-63,1
Rocky Ck. Conglamarate 10
Roseville

Ross Sea
Rothenberg (Germ.)
Russia

Rylstone

L= QN 00 B2 O AN S pb b

1
5
10
7

Saddlers Ck. Seam
Samoa-Macquarie Line
Sarawak

Sasgafras Plateau .
Scarborough Sandstons
S$.C.0., Terrigal No.l. Bore
Seaham

5-13 to §
1

10

8

“1-17,1

1
L

Seaham Fm. 5-27,5-29,10 9,10
Sedimentary Enviromments 9-11,¢
Sepik Fault ' 1
Shark Is. 1

|
1
1-25,1-32,1

- 9-13,10- ,L,A(
Siberian Polygon 1
Singleton 1:250,000 Map 1-26,¢
= ¢

Shell Dwral Sth. No.l. Bare
Shoalhaven
Shoalhaven

Singleton Coal Measures - 1
5-13 to ¢
1-29,1-30,¢

4

Skeletar Pm.

Snapper Pt. Fm.
Snapper Pt. Sandstone 1(
Solomon Is. 1
Solomon-Tarricelli Zone 1-57,1
Sarong Shear Zone, Vogelkop 1§



South American Polygon 1-54
South Atlantic Rift 1-55
South Bulli 5-16
South Clifton 5-16
South Coast 9-12,9-13
South Colah 6-8,6~9
South Fiji Ridge 1-57
South Head 10-

South Newcastle 6-18
South Sydney Basin 10- 9
Southern and Central Foldbelt 1-8
Southern Coalfield 1-4,1-7,1-14

1-18,1-23 to 1-25,6-16
6-18,7-11,10-10

Sow and Pigs Rocks 1-41
Square Top 6-12
Spandau (Germ.) 5-19
Spencer 7-8,7-9
Spion Rop Conglomerate 10- 9
Spit (The) 1-7
Springwood 5-53
St.Albans 6-8,7-9
Stanwell Pk. Claystone 1-17,1-24
Stoclkrington Colliery 1-43
Sugarloaf Pt. 1-27
Sun No.l. Ravensfield 1-17
Sunda Orogen 1-56
Sunda-Samoa Hegashear 1-55
Sussex Inlet 1-33
Sutton Farest Fm. 1-24
Swamp Ck. 1-40,5-15
Swansea 1-31

Sydney 1:250,000 Map etc. 9-8,10-13
Sydney Dasin - New England

Fold Belt 10-11
Sydney Coastline 8-14
Sydney Harbour 1-40
Sydney Sub-Group 1-23 to 1-25
Tallong Beds 1-38
Tallong Conglomerate 10- 9
Tamworth 1:250,000 !lap 1-26
Tamworth Trough 10- 9
Tangarang Volcanics 1-38
Tangy Dangy Seam 1-31
Tartarian Coal Measures 10-20
Tasman Abyssal Plain 1-22,1-23
Tasman Basin 1-23
Tasman Geosyncline 1-23,1-59
Tasman Sea 1-22,1-53,8-14,10-22
Tasmania 8-15,10-10
Tasmanian Shelves 1-56
Techlenberg (Germ.) 5-19
Terrigal 1-68,1-69
Tomago Coal Heasures 1-16,1-17

1-20 ,1-31,1-44,1-46,1-47 ,5-18
5-19,6-20,7-14,10- 9,10-11

31

Tonga Trench 1
Tongarra Seam 1
Toowoon Bay

Toukley

Toukley Seam
Triassic Palaeosols
Trichinopoly
Tuggerah

Tuggerah Lake
Tuggerah Sandstone
Turimetta

Ukebung Ck. Claystone
Ulladulla 1
Ulladulla Hudstone
Undercliff

Upper Liddell Seam

Upper Merrygoen Beds
Utah (U.S.A.)

Vane Fm.

Vaux Seam

Vickery Conglomerate
Victoria

Victoria Tunnel Seam

Wagonga Cherts
Wahroonga Expressway
Wallacia

Hallarah Seam 1-16,1

Wallerawang-Portland Area

Yallingarah Ck. Fm.
Wallis Ck.
Hamberal Lagoon
Wambo Seam

-55,1-57,1-58
-23,1-25,1-67
1-68

1-31

1-31

10-14

1-56
1-30,1-31
1-68

1-17 ,1-31
1-37

8-13,8-14
-27,1-32,1-33
1-32,1-33
5-11

5-14

8-14

5-9

5-13,5-14
5-14

9-14

10-10

© 1-12.1-16
1-67,9-17

5-23

6-14

1-61
-31,1-67,5-15
9-16

9-14
B-13,8-14
5-14

1-68

5-15

Wandrawandian Siltstone 1-32,1-33

Harkworth

HWarners Bay
Warragamba Dam
Warragamba R.
Wayringah
Warrawolong

Wasp Head

Hatsons Bay

Wave Hill Seam
Vlean Fm.

Wee Waa MNo.l. Bore
Herombi

Werrie Dasalts
Werris Ck.

Werris Ck. Fm.
Western Coalfield

6-22
5-13 to 5-15
1-43

1-64
1-19,1-61
1-6

6-11

3-89

6-14

1-13,1-16 ,1-67

9-14
1-17
1-64
9-13
9-14
9-14
9-14



6-18
1-17,1-18 ,1-37
1-82,3-10,9-11

Westphalean Tonsteins
Wianamatta Group

Wianamatta Shale 9-18
Williamtown 1-28
Willowtree 9-13,9-14
Wilton Fm. 1-25
Wollar Sandstone 8-13

Wollondilly-Blue Mts. Gradient

Zone 1-63
Wollongong 1:250,000 Map 1-38 -
Wollongong 10-12
HWombarra 1-63
Wombarra Shale 1-17,1-24,10-10
Wongawilli Colliery 7-10

Wongawilli Seam 1-15,1-23,1-25
1-67,6-18,7-10,10~

Wonthaggi (Vic.) 1-18

1-67
1-62
1-62,6-15,8-1F

Woonona Seam
Waronora Granite
Waronora Plateau

Hyong 1-67,10-1%2
Wyong Sandstone Mbr. 1-6¢
Wynn Seam . 5-14
Wyrrabalong 1-68
Yadbaro Conglomerate 1-32
Yalwal Ck. 1-42
Yard Seam 1-12
Yarrunga Ck. 1-42
Yerinbool 1-14,5~16

Young Wallsend Seam 1-12,1-16,1-67
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