




























Germany and in association with dawsonite. calcite. 
and allophane 1n Cretaceous marine mudstones 

near Osaka. Japan. 

Nordstrand1te also restricted solely 
to environments. It was sYnthesised 

Iy 1n 1958 and subsequently was found in 
natural occurrence associated with carbonates 1n Guam. 
Sarawak. the SYdneY Basin and 

In contrast. the principal mode of occurrence 
of is as a constituent of leached 
soils. particularly those developed on rocks. 
or of sediments derived from such soils. In these 
occurrences is anhedral and invariably 

partial replacement of barium by strontium or 
calcium. 

The discovery that these minerals coexist in 
the Shoalhaven Group is of interest since the condit
ions that rise to the Shoal haven Group appear to 
have differed considerably from those responsible for 
the development of the host rocks else
where the world. 

TRIASSIC PALAEOSOLS IN THE 
UPPER NARRABEEN GROUP OF NEW SOUTH WALES 

G.J. Retallack 
University of New 

Detailed study of palaeosols exposed in the 
sea c)iffs between Reef and Palm Beach. north of 
SydneY. a much clearer idea of the environment 
and climate of the area the late Scythian to 
early Anisian. 

At the base of the exposed succession. 
kaolinite clayey soils with red B horizons were 
formed on sediments derived from the old 

volcanic ridte to the east. The red Bald 
Hill Claystone consists of resorted and 
in situ podzolic soils (ferrods) formed on 
well-drained sites under coniferous for-est. Humic 

(flbrists) within the Garie Formation 
are probable lowland equivalents formed under 

and eQuisetale swamp woodland. 

These soils were drowned by the relative riSe 
of the Narrabeen complex and the concomitant 
southward .rowth of sediments of the Gosford Delta. 
These formed the lower Newport Formation of clean 
quartz-lithic sandstones and kaolinite-II lite 
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shales derived from an extensive northern and western 
source land. The most widespread soils in the delta 
were ~Ieyed podzolic soils (aquods) under Dicroidium 
dominated heath. Youn~er soils of a similar type 
(alluvial soils or aquents) also supported Dicroidium 
heath in 10w-IYin~ areas and Pleuromeia meadows in 
intcrdlstributarY bays. In sli~htlY more elevated 
areas a more oxidised ~Ieyed podzolic soil (ochre~t) 
developed. On claYeY levees. ~rey clay soils 
(fluvents) formed under a Dicroidium flora locally 
dominated by Taeniopteris lentriculiforme (Etherid~e) 
Walkom 1917. 

Few palaeosols are preserved in the upper 
NeW90rt Formation and Hawkesbury Sandstone because of 
the more frequent channel reworkin~ of the floodplain 
durin~ their deposition. 

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

WEATHERING OF SYDNEY SANDSTONES 
IN BUILDING STONE AND OUTCROP 

G.S. Gibbons. C.R. Ward 
The NSW Institute of Technolo~y 

Elizabeth Bay House in SydneY was constructed 
some 140 years a~o from Hawkesbury Sandstone quarried 
on the site. Its stone blocks exhibit various kinds 
of weatherine. dependine both on the various ~rades 
of stone and on the phYsical conditions applYin~ in 
different parts of the structure. Observations of 
this variation. to~ether with relevant laboratorY 
studies. 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.G. Davey and C.E. Nockolds 
Department of Soil Science 

University of Sydney 

The sand dunes at A~nes Banks N.S.W. are 
believed to have formed between the be~innin~ and 
middle of Pleistocene (Herbert 1975. personal commun-
ication). They provide an interestin~ example of a 
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formation exposed to surface ~eatherin~ for at least 
500.000 Years. which has resuJted in the development 
of a recoenisable soil profile. 

Sieve analYsis of >37 ~m fraction show that thl 
materials formlne the dune are uniform with depth and 
overlie a solI 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 ~m) 
varYin~ from a few percent in the surface to about 2~ 
at depth. A poorly crystallized kaolinite dominates 
this fraction with some interstratified and inter-
layered materials also beinf present. Gibbsite is 
present in the surface samples. reachin~ a maximum at 
2.5 metres and 1s Just detectable at depth. 

Scannine electron microscoPY shows that most o· 
the sand erains throu~hout the dune are we II rounded 
and sho~ surface ftat~res us~allY ·associated with 
dunes. Very little evidence of the surface features 
associated with sand ~rains weathe!:".!nt from Hawkesburl 
sandstone could be found even thouth this is the 
prtsumed source of the sand (Simonett. 1950). Notabll 
exceptions are some of the ~rains at the 2.5 metre 
depth. which show weI I developed euhedral faces. 
Other trains at this depth show surface features con
sistent with crYstal trowth and some few erains even 
show silica deposited around hexatonal kaolinite 
plates. 

Usint methods developed for definint the 
composition of the solution movint in soils we have 
been able to sh~w that the composition of the solut
ion in the dune is consistent with the coexistence of 
Quartz. kaolinite and tibbsite. 

The weatherint process in the dune therefore 
appears to be a decomposition of the clay minerals to 
eivetibbsite and release silica to solution. Some 
of the silica appears to be redeposited on the 
surfaces of the sand trains to tive rise to euhedral 
surfaces and sharp well defined edtes. 

Studies of weatherint in other sandy materials 
from the SYdneY reeio~ confirmed that the dominant 
weatherint process i$ djcomposition of kaolinite and 
other clay minerals and the formation of tlbbsite. 

SIMONETT. P.S. (1950). On the eradint of dune 
sands nea~ C~stlereaeh. N.S.W. J.Roy.Soc.N.S.W. 
LXXX IV. 71-79. 
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A DECADE OF COAL PETROLOGY IN THE SYDNEY BASIN 
A.J.R. Bennett. M. Smyth and M. Shibaoka 

Division of Mineraloty 
C.S.I.R.O. 

Petrotraphic analysis has been of use in the 
assessment of coal utilisation for more than forty 
years. particularly in Europe. and data for 
Australian coals has been steadilY accumulatint over 
the last twenty Years. In the I ast ten years. 
especially. sitnificant advances have been made in the 
application of petrotraphic analYsis to the studY of 
coal depositional environments and for determinint the 
optimum use of coals in the Sydney Basin. Of the 
numerous current applications of coal petroloty, three 
will be discussed in detail. 

££!l_E!1r£l£~!_in-1h!_~!~~!_£!_E!l!~!nY!!£nm!n!! 
An early assessment of petrotraphic data 

indicated that coal seams in the various Australian 
coalfielGs tend to contain coals with a limited rante 
of values for petrotraphic 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 
example, it is now clear that low rank and very low 
vitrinite content are tood evidence that the coal has 

' been deposited with thin sedimentarY cover on basement 
rock~ isolated from a major subsidint basin, and that 
hith vitrinite is indicative of an unstable deposition
al environment. 

Early measurements of vitrinite reflectance 
were mainly limited to shal low coal seams in mines or 
opencuts. Subsequent measurements on coal lenses in 
cuttints from deep oil wells have virtuallY added a 
third dimensions to studies of retional coalification 
or diatenesis. By assumint that palaeoteothermal 
tradients were relatively constant. it is now poss
ible for instance to reconstruct the shape of the 
SydneY Basin at the time of its maximum. development. 
and incidentallY to determine the present day maximum 
depths at which oil or tas could occur. 

Petrotraphic Methods for the Study of Lateral 
y!riitI£D~-iQ=!=££!I=~tim -------------------

When calculatint the reserves of a particular 
seam, it is necessary to know its averate thickness 
and lateral extent. Since this data must tenerally 
be obtained from widely spaced boreholes. a reliable 
method of seam correlation is required. as weI I IS 
techniques to measure any chantes in composition 
between the various subsections of a seam. These 
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subsections are normall~ selected on the basis of 
their visual appearance, bearine in mind that pre
dominantl~ brieht lookine coal is eenerall~ much 
better than dul I coal for carbonisation or conversion 
to liquid fuel. Haceral analysis ehes an accurate 
measure of these variations betwaen subsectiDns, and 
not only provides characteristic profiles for seam 
correlation, but also b~ statistical analysis of 
c~clic variations, Cives some clues to the orieinal 
environment durinc de~osition. 

C~!!-htrolol!Y 1n the Study of Coal Utilisation 
Traditional methods for estimatine the cokine 

properties of a coal required a datermination of its 
rank, eenerally by volatile Yield, and an arbiter)' 
measure of its abilit~ to form a coherent coke, such 
as crucible swel line index. Current methods based 
on petroeraphic anal~sis emp10y vitrinite reflectance 
to measure the rank of several coals in a blend, and 
maceral anal~sis to relate the actual amount of the 
reactive components vitrinite and exinite to optimum 
cokine Quantities determined by previous cote ~trenetl 
tests. Experiments are currentl~ in proeress to 
determine whY prediction methods used for American 
coals do not work well for Australian coals, partic
ularl~ those from the II lawarra Coalfield. 

It is a lone established rule that coals with a 
hieh hydroeen content eive the best yield of liquid 
h~drocarbons from low temperature pyrolysis. and 
since much of the hydroeen in Au.tTalian cDals occurs 
in the maceral vitrinite, it is evident that an ideal 
bituminous coal for s~nthetic fuel extraction should 
have a hieh vitrinite content, or at least should shol 
from a petroeraphic study of its ~ubsections that it 
could be possible to concentr~te vitrinite b~ dense 
medium washine. 

From a modest beeinnine about twenty years aeD 
with a couple of coal petroloey research eroups, 
N.S.W. can now boast of at lust eieht" different 
laboratories, most of which are currently workine on 
SydneY Basin coals. With rapidly increasine a~are
ness by coal users of the benefits of petroeraphic 
analYsis, particularly in cokine and sYnthetic fuel 
applications, this number could well incTease in the 
next few Years. 
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THE OCCURRENCE OF NATIVE COPPER 
IN THE NARRABEEN GROUP 

J. Dolanski 
Minint Museum 

N.S.W. Geolotical Survey 

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

The cOPper was most likely leached from volcanic 
debris with the resultint solutions havint accumulated 
in the saltpans durint arid periods. The low ortenic 
and sulphur conditions promoted the formation of weak 
copper-chloride complexes in these brine accumulations. 

Mitratint weak cOPper chloride solutions would 
have their copper reduced from them by contact with 
buried plant remains. by diatenesis or by the action 
of anaerobic bacteria. 

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

The Lont Reef cOPper occurrence. characterised 
by the platint of ortanic remains. indicates a saline 
environment with little or no alkali influence. 
Alteration cOPper minerals from this site are copper 
chlorides. rather than carbonates. These include 
paratacamite. atacamite and others currently beint 
investUated. 

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

LaboratorY tests were successful in producint 
native copper similar to field samples. These were 
carried out usint copper ore. coal waste and various 
chlorides in neutral. slithtlY 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. MaYne 

Bureau of Mineral Resources 

The BMR's connection with the SydneY Basin bt~ar 
with the work of Irene Crespin who, over a twentY-yeal 
period be~innin~ in the 1930's studied the Permian 
foraminifera of the basin. It was she who identifiec 
the Kulnura Harine Ton~ue in the Tartarian coal meas-
ures. 

After the estab lishment of the BHR. in 1946 there 
were sporadic investi~ations into. the ~eolo~y of tht 
Commonwealth TerritorY of Jervis Bay. In particular l 
Perry and Dickins mapped, meas~red, and named the 
thick "Jervis Bay Sandstone" which has subsequentlY, 
come to be known, less appropriately, ·as the Snapper 
Point Sandstone. 

The decade of the 1950's also saw several BMR 
officers workine under the auspices of the Joint Coal 
~oard in various parts of the ~asin, ~speciallY in thc 
Hunter Valley. A vast accumulation of data dealine 
with coal-measure strati~raphY and c~al quality is 
preserved in BHR Records by Burton, Perry, Bursill. 
Konecki. Veeversand Reynolds. 

The BMR entered the ~eophY$ical field in 1952 
when. followinC a request from BHP. J. Horvath con
dutted a ma~netomltric surveY over basic dykes near 
Newcastte. In 1957 C.S. Robertson ma1te th« first 
seismic surveys in the SydneY Basln to determlne the 
applicability ~f the method. In the 1960'. several 
BHR officers were inVOlved in various aspects of ~eo
phYsics in the Basin. and a private company was also 
employed to carry out vlbroseis surveys., Doyle. 
Everineham, Polak and others 1n¥esti~ated the seis
micity of the Basin and recorded their findints ln 
scientific Journals; Gerdes conducted an aeromaenetic 
surveY over some of the western part of the Basln; 
Stott worked on palaeoma~netism and Evernden and 
Richards on radioactive a~e determinations. 

In 1957 the Australlan Government be~an the 
system of subsldizint the search for petroleum, and 
several companies received subsidy, via the BMR, for 
diill~nt and teophYsical projects. The"results of 
these investi~ations are available to the public in 
the BHR files. 

Palaeontolo£ical studies were advanced partic
ularly by J.M. Dickins. who devised a faunal correl
atlon between the southern and northern parts of the 
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Easin and with the Bowen Basin. and by P.R. Evans who 
did much to establish a palYnolo~ical zonation. 

In the late 1960's a SydneY Basin Study was 
embarked upon. with the support when required of the 
N.S.W. Geoloeical SurveY. Many wei I-studies were 
completed. and. as a result of correlatine by lithol
otic units rather than by preconceived notions 
concernint the named stratilraphy. the correct 
relationships. it is believed. between the different 
parts of the Basin were established. In 1972 I 
bibliolraphY of the SydneY Basin was published and 
in 1974 a Bulletin reviewinl the teoloey of the Basin 
was produced. 

The most recent work in the Sydney Basin has 
been that of P. Wellman. on the ates of TertiarY 
basalts. 
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PAPERS TO BE PRESENTED AT THE SUNDAY SESSIONS 

FURTHER THOUGHTS ON THE LAPSTONE STRUCTURE 
D.F. Branal!an 

Department of Geolol!Y and GeophYsics 
The University of SydneY 

The Lapstone Structure (monocline-fault and 
~ssociated faults and folds) i$ a complex feature 
which has a lonl! historY. Its major characters were 
described previously (Brana!!an 1969). Its ori!!in 
may extend back to the Permian, when a 'hinl!e' 
became established within the basin s'il!htly west of 
the monocline. and which affected patterns of 
sedimentation. 

Fol lowin!! the cessation of major sedimentation 
in the Basin and a period of erosion, spreadinl! 
occurred 80-60 m.Y. B.P. to form the central Tasman 
Sea (Hayes & Rin!!is 1973). The asYmmetrical 
character of the spreadinl! centre relative to the 
orientation of the New South Wales coastline needs 
explanation. as does the pattern of offset fractures. 

Dissipation of subduction enerl!Y seems to have 
occurred by a holdin!! down of the crust, to!!ether 
with volcanic activity (such as occurred south and 
north of the SydneY Basin. and to a lesser deeree 
within it and in line with the offset fractures (e.l!. 
Mt. Dromedary. Milton. Mt. Woolnoul!h». 

The time relation between spreadinl!. offset 
faultine and epeiro!!enY 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 spreadin!! which formed the Tasman Sea. Its date 
of formation must therefore be placed early in the 
TertiarY. A downdral!1!1nl! of the Cumberland Plain 
area. rather than uplift of th~ a~J.cent pt~teaux. 
fits more easily into the postulated 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 result of continent 
dispersa I. 
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FLORAS IMMEDIATELY UNDERLYING THE GLOSSOPTERIS 
FLORA IN EASTERN AUSTRALIA 

L.N. Morris 
The University of Newcastle 

Strati«raphers in New South Wales have 
reported the occurrence of Rhacopteris. 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 HellYer Gor~e in 
Tasmania have proved to be Gond~anidium plantianum 
(s.s •• non sensu Ri~bY). This species usually 
occurs with GZossopterisi at HellYer Gor~e it is 
200m approximately below the Eurydesma horizon. 

It is possible that the Rhacopteris flora 
became extinct either before. or durin~ the early 
part of. the tlacial sta~e represented by the 
Seaham Formation or its equivalent. 

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

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

6.J. Retllllllck 
Un1yer.1t~ of New En~llInd 
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Bargo Claystone 1-25 
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Barraba 
Barranjoey 

10 
1 
5 Barrett's Seam 

Barrington Granodiorite 
Bass 8t. Rift Zone 1 

1-27,1-32,9 
1 
5 

1-28.1 
5-13 to S 

7 
1 

Bateman's Bay 
Bawley Pt. 
Bayswater Bore 
Bayswater Seam 

Beecroft Peninsula 
Belford No.1 Bore 
Belmore 
BengaUa Seam S 
B~o~a 1 
B~rara Beach 1 
BerTy Fm. 1-lIi,1-65,E 
Big Ben Seam 1 
Bilgola .1 
Binnaway e 
Blackwater (Q) ~ 
Blair Athol (Q) S 
Blakefield Seam 5-14,! 
Blue Mts. 1-62,5-17,8-15,lC 
Bogee .1 
Boggabri ~ 
Bolton Pt. Conglomerate 1 
Borehole Seam 1-12,1-16,1 
Botany Bay 1 
Bouddi 1-68,1 
Boulderwood Conglomerate 8-13,E 
Bowen (Q) 1-11,.1 
Bowen !lasin (Q) 1( 
Bowral 1-51,1 
Box Head 1 
~aidwood 1( 
~ch Ck. Fm. 7-12,. 
BNnxton Fm. 1 
~akneck Syncline 
~ingelly Shale 
Broc:hterbach (Germ.) 
Broke 
Broken !lay 
Broken Hill 
Broughton Tuff 
Brunkerville 
Buff Pt. Seam 

8-10,E 

5-13 to ! 
6-13,1 
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Bulgo Sandstone 
IIUlladelah 
Bulli 

1-17,1-24,1-60 
9-16 
9-16 

Bul.li Seam 1~6,1-18,1-23,1-25,1-66 
5-16,6-16,9-16,10-10 

Bul.li-Woronora Structure 1-25 
Bungonia Limestone 1-38 
Burindi Facies 8-8 
Burragorang Claystone 1-25 
Burralow Fm. 6-18 
Burrawang 
Bylong Valley 

1-63 
1-64 

Callide (Q) 9-16 
Caley Fm. 1-17 
Camberwell No.1 Bore 5-24 
Cambewarra Mt. 6-18 
Camden Sub-Group 8-10 
Cammeray 1-7 
Cape Horn Seam 1-25 
Capertee Valley 1-52,5-23 
Carboniferous Rocks 8-8 
Careel 1-37 
Catherine Hill Bay 1-31 
Catherine Hill Bay Fm. 1-31 
Central. Coast Region 10-12 
Central Sydney Basin 7-8,7-13 
Cessnock 1-8 
Chain Valley Seam 1-31 
Charbon Sub-Group 1-65 
Chatswood 1-7 
Chattanooga (U.S.A.)Shales 5-9 
Chocolate Shales 1-14 to 1-16,1-37 
Chowder Bay 1-41 
Clanricard Seam 5-14 
Clifton Gardens 8-15 
Clifton Sub-Group 1-31 
Cl.ontarf 1-7 
Clyde Coal Measures 1-32 
Clyde River 1-32,5-17 
Coalcliff 5-17 
Coalcliff Sandstone 1-17,1-60 
Coal Rank Variation 9-8,9-9 
Coals(Sydney Basin) 9-8,9-9,9-16 
Coastal Gradient Zone 1-62,1-63 
Cobar 5-9 
Collaroy Claystone 1-7,1-31 

1-37,1-68 
Colo River 1-61 
Colo Vale Fm. 1-24 
Colorado (U.S.A.) Uranium 5-9 
Condadilli Fm. 9-14 
Conjola Fm. 1-32,1-33,1-42,6-21 
Conjola Sub-Group 6-21 
Cooper Basin 9-10 
Coorongooba Ck. Sandstone 1-65 
Coral Sea Platform 1-22 
Crampton Is. 
Cranley Corner Basin 

1-33 
1-30,5-27 

5-28,7-12 
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Cranley Corner Fm. 
·Crowdy Head 
Cumberland Plain 
Cumberland Sub-Group 
Currabubula Fm. 
Curracurrong 

Dalwood Group 

7-12,7-13 
1-26 

10-22 
1-25 

10- 9 
5-23 

1-17,1-20,5-2~ 
5-27,7-12,10-11 

Dapto 
Darkes Forest Sandstone 
Darwin (N. T .) Rise 

1-62 
1-25 
1-58 
1-7 Dee Why Headland 

Digilah Fm. 
Donaldson Seam 
Doona Sandstone Mbr. 
Doyle's Cle. Bores 
Dubbo 1:25000 map 
Dudley Seam 
Dunedoo 
Dural 

8-13,8-1~ 

1-28 
8-13 
5-13 
1-26 

1-12,1-16,1-67 
6-18,8-13,9-15 

7-8 
Dural South No.1 Bore 
Durras Lake 

7-13,7-1" 
5-23 
1-33 
1-32 

Durras North 
Durras South 

East Greta 
East Maitland 
East Maitland Coalfields 
East Pacific Rift 
Eastern Australia 
Eckersley Fm. 

5-18 
1-28 
6-20 
1-5" 

5-23,9-16 
1-25 
5-14 
5-14 
5-24 
1-31 

Edderton Seam 
Edinglassie Seam 
Elderslie Fm. 
Eleebana Fm. 
Elizabeth Bay House 
Entrance (The) 
Erins Vale 
Erskine R. 
European Polygon 

Fairfield Claystone 
Farley Fm. 
Farrell's Ck. Seam 
Fassifern Seam 
Fern Valley Seam 
Fiji Basin 
Fitzroy Falls 
Forestville 
Fort Denison 
Frederick 
Foybrook 

10-.15 
1-31 
1-25 
1-19 
1-54 

5-15 
1-32,1-52,5-24 

5-14,5-15 
1-16,1-31,1-67 

1-13 
1-57 

1-7 
1-7 

1-41 
7-8,7-9 

5-13 

Garie Fm. 
Garie Khr. 
Garrett IS Searr. 

10,14,10-19 
1-14 to 1-16,6-18 

1-70 



Germany 
Gerringong Volcanics 
Gerringong Volcanic P-i~ge 
Gisborne (N.Z.)-Samoa Ridge 
Glen Alice 

10-1~ 
6-15 
10-1~ 

1-57 
1-65 
1-65 Glen Davis 

Glen Munroe Seam 
Glenbrook Ck. 
Gloucester Tops 
Goondiwindi..Fault 
Goorangoola Frn. 
Gosford -
Gosford Delta 
Gosford Frn. 
Gosforth 
Goulburn River 

S-1~,5-15 
1-61 

8-9 
1-59 

5-13,5-1~ 
10-12 
10-1~ 

5-22 
10- 9 

1-52 
10- 9 

1-26,1-51 
1-56 

Grahamstown Lake Frn. 
Great Artesian Basin 
Great Australian Bight . 
Great Northern Seam 1-16,1-31 

1-~7 ,1-61 
Greta Coal Measures 1-1~ to 1-17 

1-28 to 1-30,1-~6,5-8 
5-2~,6-18,6-21,9-13,9-1~ 

Greta Seam 9-16 
Grose R. 
Grose Sandstone 
Guam 
Gundangaroo Frn. 
Gunnedah 
Gunnible Frn. 
Gymea Bay 
Gympie (Q) 

1-1~,1-19 

5-22 
10-1~ 

1-65 
1-51,9-1~,9-16 

9-1~ 

5-26 
5-9 

Hall's Lagoon 1-6~ 

Hargrave Seam 1-25 
Hartley Hill Seam 6-18 
Hawaiian Ridge 1-58 
Hawkesbury 9-10,9-11 
Hawkesbury R. 9-20 
Hawkesbury sandstone 1-6 to 1-8 

1-17,1-18,1-2~,1-37,1-~1,1-~6, 
1-69,5-17,6-1~,6-15,7-11.8-10, 

9-11,10-15 ,10-16 
Hebden 
Hebden Seam 
Helensburgh 
Hellyer Gorge 
High Range 
Himalayan Orogen 
Hornsby Plateau 
Howes Swamp No.1. Bore 
Hawes Valley 
Hawick 
Hungary 
Hunter Bowen Orogeny 

5-27,5-28 
5-1~ 

5-16 
10-23 
1-63 
1-5~ 
1-62 
5-2~ 

1-61 
5-13 

10...1~ 

1-1,1-~5 
10...11 

?R 

Hunter River 1-17,1-20,1-: 
1-28 to 1-30,1-< 

1-52,1-60,1-6~,1-65,9-: 
Hunter Fault 1-~3,1-52,1-~ 
Hunter-Hooki Fault 1-~ 

Hunter Thrust 7-1 
Hunter Valley 5-1~,5-27,5-: 

6-21,7-12,8-16,9-13,9_1 
10-9,10-: 

Hydrocarbons 9-9,9-1 

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

1-25,l-~5,l-~6,l-65,1-6i 
10-9,6-18,7-15,9-1~,10-: 

Indian Polygon 1-5~,1-! 
Ipswich (Q) 9-1 

Japan Cretaeeous Hudstone 10-: 
Jeuolan 1-1 
Jerry's Plain No.1. Bore 5-: 
Jerry's Plain Seam 5-1 
Jervis Bay 1-33,6-13,6-1~,7-1 

10:-12,10-: 
Jervis Day Sandstone 10-: 

Kandos 
Kangaroo River 
Kedwnba Valley 
Kelvin 110.1. Bore 
Kembla Sandstone 
Kiama 
Kilcare 
Killara 
KoogahFm. 
Kreusnach (Genn.) 
Kullatine Series 
Kulnura Marine Tong~ 
Ku-Rin-Gai 
Kurnell Peninsula 
K~ajong 

1-1 
1-1 
1-1 
1-1 
1-~ 

1-1 
1-1 
1· 

6-18,9-1 
5-1 
1-~ 

1-25,10-: 
8-1 
1-~ 

1-1 
1· 
1· 

KuiTajong Fault 
K~ajona Heights 
Kurri Kurri 
Kuttung Facies 

1-1 
1-17,1-20,1-: 

Lacey's Ck. sandstone 
Laehnagar Fault 
Lagoon Head 
Lake Uacquarie 
Lambton Sub-Group 
Lapstone Ck. 

1-: 
5-1 
1-~ 

1-31,5-1 
1-i 
5-: 

Lapstone ~lonocline 1-61,1-62 J1-! 
5-17,10--
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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 
7-13 
1-52 
1-60 

Lochinvar Fauna 
Lochinvar FIn. 
Loder No.l. Bore 
Longreef 1-7,1-37,1-69,9-17 

Lord Howe Rise 
Lower Coal I~asures, 

River 
Lemer Hunter Valley 
LO\~e!'" Herrygoen Beds 
Lower Ramrod Ck. Seall\ 

1-22,1-57,1-59 
Shoalhaven_ 

1-42 
6-11 

6-18,8-14 
5-14 

10-14,10-19 

~lacquarie Syncline 1-43,1-44 
6-20,6-21,7-11,8-9 

HcArthur R. Shales 5-9,5-10 
Haitland Group 1-17,1-20,1-29 

1-65,10-11 
Haitland Sth. Coal£ield 1-29,1-30 
Hanilla 
I·langrove Sandstone Mbr. 
Manning-11acLeay Basin 
1·lanning River 
Marrangaroo Conglomerate 
Nartindale 
Marulan South 

8-18 
1-69 
1-21 
1-52 
1-65 

5-13,5-24 
1-38,1-39 

Beds 1_38 11arulan South Permian 
Haryborough (Q) 
l-legalong Conglomerate 
l1elanesian Plateau 
11elanesian Shear System 
!leITY Beach 
lIerrygocn 
Ileryla Pass 

9-16 
1-65 

1-55,1-57 
1-57 
1-33 

llid-Atlantic nift 
lIid-Eastern llaitland llo.l. 

6-18,8-13 
1-15 
1-54 
1-17 

Hid-Liddell Seam 
Uilbrodale 
lIilton 

Bore 

lIinchinbury Sandstone 
1·lindanao Trench 
lIirranie Basin 
llittagong 
Ilona Vale 
lIonkerai 
110ntague Is. 
1·loon Is. Sub-Group 

5-14,8-15 
5-23 

1-32,10-22 
8-10,8-11 

1-57 
5-28 

1-14,6-13 
1-38 

8-9 
1-27 

1-31,8-9 
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Moonabung Basin 
Uosman 
Mossvale 
Ht .Arthur Seam 
Mt.Bright Inlier 
Ht.Coricudgy 
Mt .Dranedary 
Ht.Dyrring 
~It .Isa 
Mt.Jellore 
Ht.Johnstone FIn. 
Mt .l<andarun 

5-2' 
1-1 

1-15 ,1-64,10"'1.~ 
5-14,5-1$ 

5-2' 
1-5:2 

10-22 
5-29 
5-10 
1-63 

Mt • Harsden Claystone 
Mt.View 

10- '9 
1-61 
1-65 
5-28 
6-11 Mt. Warrawolong 

Mt.Woolnough 
Hountain Lagoon . 
Moura (Q) 
Hulbring 
l'lulbring Ftl. 
Hulgoa 

1-52,10-22 
1-61 
9-17 
1-8 

Uunmorah Conglomerate 

1-65 
1-61 

1-17,1-31 
1-48 

MUree Sandstone 1-70,6-21,6-22 
7-16 
5-26 !·!urrurindi Gap 

Muswel,lbrook 1-14,1-15,1-29-
1-30,1-52 

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

Nahetal (Gerc.) 5-19 
Nairne (S.A.) 5-8 
Nandewar 3roup 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-tO,10-14 
Narrabeen Lagoonal Complex 10-14 
Narrabeen Sandstone 5-21 
Narrabri 9-14 
National ~. 1-14,5-23 
Nebo 5-16,7-10 
Nepean Fault 1-14 
Nepean R. 10-16 
newcastle 1-34,1-48,1-52,9-18 

9-19,10-20 
Newcastle CoaHield 1-5,1-12,1-47 

6-20 
Newcastle Coal Heasures 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 

1-52,8-15 
1-7,1-8,1-45,10-11 

New England 
New E~land 

F Belt 



New South 1fales Coastlln. 10-22 
N8!IP01't FIll. 1-18 .10-1~ 
New Zealand Alpine Fault 1-58,1-59 
New zealand-Tonga Ridge 1-57.1-58 
New Zealand Volcanic centres 8-1~ 
Nlalrex . 8-13 
Nile SUb-Group 1-65.1-66 
Nile Valley 1-65 
Nine~-East Ridge 1-55 to 1-57 
Nobbys Seam 1-22 
Noola 5-~3 
NCIl'fold Is. Ridge 1-57 
North Amerivan Polygon 1-5~ 

North Newcastle 8-8,8-16 
North Sydney 1-7 
Narthbridge 8-15 
Northern Coalfield . 7-11 
Nat'thern Territory 5-9 
Novice Sandstone 1-25 
Nawra 1-32,1-52,6-22,7-16 
Nawra Sandstone 1-32,1-39,6-21,6-22 

7-1~,7-16 
Nundle 6-12 

Oakdale 1-62 
oakdale Fault 1-61 
ontong-Java Rise 1-58 
Osaka (Japan) 10-
OsJiabruck (Germ.) 5-19 
Ourimbah Sandstone l~. 1-69 
Owen Stanley Fault Zone 1-57 
Oxley Basin 1-7,1-51 to 1-53 

PalID Beach 1-37.1-38,1-69,9-12 
10-H 

Paterson Tosc:anite (Rhyo-Dacita) 
5-27 

Pebbly Beach 
Peel Thrust 
Pennsylvanian Clays 
Permian Fat'aminifera 
Permian Sequenee 
Pheas&1;lts Nest FIll. 
Picton 
Piettocefield Seam 
P~eon House C1<. SiltStone 
Pike's Gully Seam 
Pilliga Sandstone 
Pilot Seam 
PQint Piper 
Point Upl'ight 
Polcolhin . 

1-33 
1-59 
6-18 

10-20 
9-15.9-16 

1-25 
1-61 
5-1~ 
1-32 
5-1~ 
8-14 
1-13 
1-41 
1-33 
5-28 
1-40 Part Jackson 

Pat't ~ephens 
PaE'tlaDd 

9-11.9-12,10- 12 

Potts Hill Sandstone 
9-14 
5-21 
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PI-oapeot Dol .. i te 50 
Prospect Intrwlt1~D 1, 
Punjab..Malaya!a Dcub1e Qrocl h,. 

1 
Putty 6 

Quarry Ck. Seam 
Qlifttll'Dolll'y' Deposits 
~indi 

5, 
9-11._ 

9 

1 
1 
1 

Ra.thluba Seam 
RatbminCis No .1. Bmoe 
Ravensworth 
Ravensworth Seam 1-28.1-29,5 

5 
RaYlllond 'terrace 1 
Tazo:'back Sandstone 8 
Red Sea Muds 5 
Rhiueland (Germ.) 5 
llcbmond 1 
llesenbeck (Germ.) 5 
Robertson 1-51.1-63,1 
Rocky C1<. Congla!lerate 10 
RoseviUe 
Ross Sea 
Rothenberg (Germ.) 
Russia 
Rylstone 

1 
5 

10 
7 

Saddlers Ck. Seam 5-13 to 5 
Samoa-Macquarie Line 1 
s..awak 10 
sassafras Plateau 8 
Scarbat'ougb SandS'tone "1-17.1 
S.C.O. TerrigalHo.l. Bore 1 
SeaharD 5 
Seabam Em. 5-27,5-29,10 9.10 
Sedimentlll'Y Envi%'olUetlts 9-11.9 
Seplk Fault 1 
Shark Is. 1 
Shell Dural Sth. No.1. Bat'e 1 
Sboa1baven 1 
Shoalhaven Gtooup . 1-25,1-32.1 

9-13,10- ,lt 
Siberian Polygon 1 
Singleton 1:250.000 Map 1-26,~ 

- S 
Singleton Coal'Measures . 1 

5-13 ~o ~ 
Skeletar FIll. 1-29 .1-30.E 
Snapper Pt. FIll. E 
Snapper Pt. Sandstone 1( 
Solomon Is. j 

Solomon-Tat'l'icelli Zone 1-57,j 
Sat'ong Shear Zone. VogelJcop j 



South American Polygon 
South Atlantic Rift 
South Bulli 
South Clifton 
South Coast 
South Colah 
South Fiji Ridge 
South Head 

1-54 
1-55 
5-16 
5-16 

9-12,9-13 
6-8,6-9 

1-57 
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 

Sow and Pigs Rocks 
Square Top 
Spandau (Germ.) 
Spencer 

6-18,7-11,10-10 
1-41 
6-12 
5-19 

Spion Rop Conglomerate 
Spit (The) 
Springwood 
St.Albans 
Stanwell Pk. Claystone 
Stockrington Colliery 
Sugarloaf Pt. 
Sun No.1. Ravensfield 
Sunda Orogen 
Sunda-Samoa Hegashear 
Sussex Inlet 

7-8,7-9 
10- 9 

1-7 
5-53 

6-8,7-9 
1-17,1-24 

1-43 
1-27 
1-17 
1-56 
1-55 
1-33 

Sutton Farest Fm. 1-24 
Swamp Ck. 1-40,5-15 
Swansea 1-31 
Sydney 1: 250 ,000 !-lap etc. 9-8,10-13 
Sydney Dasin - Hew England 

Sydney 
Sydney 
Sydney 

Fold Belt 
Coastline 
Harbour 
Sub-Group 1-23 to 

10-11 
8-14 
1-40 
1-25 

Tallong Deds 1-38 
Tallong Conglomerate 10- 9 
Taml~orth 1: 250,000 llap 1-26 
Tamworth Trough 10- 9 
Tangarang Volcanics 1-38 
Tangy Dangy Seam 1-31 
Tartarian Coal Heasll7'es 10-20 
Tasman Abyssal Plain 1-22,1-23 
Tasman Basin 1-23 
Tasman Geosyncline 1-23,1-59 
Tasman Sea 1-22 ,i-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 !·Ieasures 1-16,1-17 

1-2e,l-31.1-44,l-~6,l-47,5-18 
. 5-19,6-20,7-14,10- 9,10-11 
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Tonga Trench 
Tongarra Seam 
Toowoon Bay 
Toulcley 
Toukley Seam 
Triassic Palaeosols 
Trichinopoly 
Tuggerah 
Tuggerah Lake 
Tuggerah sandstone 
Turimetta 

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

1-68 
1-31 
1-31 

10-14 
1-56 

1-30,1-31 
1-68 

1-17,1-31 
1-37 

Ukebung Ck. Claystone 8-13,8-14 
Ulladulla 1-27,1-32,1-33 
Ulladulla !·Iudstone 1-32,1-33 
Undercliff 5-11 
Upper Liddell Seam 5-14 
Upper Merrygoen Beds 8-14 
Utah (U.S.A.) 5-9 

Vane Fm. 
Vaux Seam 
Vickery Conglomerate 
Victaria 
Victoria Tunnel Seam 

~Iagonga Cherts 
Hahroonga Expressway 
Hallacia 

5-13,5-14 
5-14 
9-14 

10-10 
1-12,1-16 
1-67,9-17 

5-23 
6-14 
1-61 

Hallarah Seam 1-16,1-31,1-67,5-15 
9-16 

\'Iallera~lang-Part land 
Hallingarah Ck. Fr.1. 
liallis Ck. 

Area 9-14 
8-13,8-14 

5-14 
1-68 
5-15 

Hamberal Lagoon 
liambo Seam 
Wandrawandian Siltstone 1-32,1-33 

6-22 
Itarkwarth 
~Iarners Bay 
Warragamba Dam 
WarragaJl'ba R. 
Wax-ringah 
Harrawolong 
Hasp Head 
Watson:; Bay 
Wave Hill Seam 
Ilean Fm. 
Wee Waa No.!. Bore 
~Ierombi 

Herrie Dasalts 
Werris Ck. 
Herris Ck. Fm. 
Western Coalfield 

5-13 to 5-15 
1-43 
1-64 

1-19,1-61 
1-6 

6-11 
1-32 
6-14 

1-13,1-16,1-67 
9-14 
1-17 
1-64 
9-13 
9-14 
9-14 
9-14 



Westphalean Tonsteins 6-18 
Wianamatta Group 1-17,1-18,1-37 

Wianamatta Shale 
Williamtown 
WillOW1:ree 
Wilton Fm. 
Wollar Sandstone 
Wollondilly-Blue 

1-62,9-10,9-11 
9-18 
1-28 

9-13,9-14 
1-25 
8-13 

Hts. Gradient 
Zone 1-63 

Wollongong 1:250,000 Map 1-38 
Wollongong 10-12 . 
Wornbarra 1-63 
Wambarra 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 
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Woonona Seam 
Waronora Granite 
Waronora Plateau 

Wyong 
Wyong Sandstone Mhr. 
Wynn Seam 
Wyrrabalong 

Yadbaro Conglomerate 
Yalwal Cle. 
Yard Seam 
Yarrunga Cle. 
Yerinbool 
Young Walls end Seam 

1-67 
1-6~ 

1-62,6-15,8-H 

1-67,10-1~ 

1-65 
5-1~ 
1-68 

1-32 
1-42 
1-12 
1-42 

1-14,S~16 
1-12,1-16,1-67 
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