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FOREWORD

by

J.N. Casey

1972 has seen an expansion of effort in field mapping
throughout Australia, Papua New Guinea, and Antarctica, made
possible by the stabilized staff position with nearly full es-
tablishment, following several years' nett loss of experienced
staff to the mining industry and universities.

Twenty-two field parties involving 51 geologists covered
regional, detailed, and project-type investigations, and these
included joint parties with geologists of the Western Australia
and Queensland Geological Surveys. A comparison with the 1971
deployment of staff (in brackets) showed: regional mapping was
undertaken by 8 parties with 20 geologists (8 with‘17); detail
mapping had six parties with 16 geologists (5 with 10); project-type
studies had 8 projects with 15 geologists (9 with 14); about 20 per
cent of the field staff were involved in reporting previous work.

Bven though accounts of ten major projects and eleven
explanatory notes were published, 66 Records were issued, and 74
articles appeared or will appear in journals outside the Bureau's
series, many manuscripts are still in press or in preparation (in
press or with editors - reports on 34 major projects and 28 explan-
atory notes; in preparation - 24 manuscripts, 28 explanatory notes
and 110 Records). However, many of the manuscripts for publication
have been issued as open file Records, and about 25 percent of the
Records still in preparation will be issued by early 1973.

The 1:25,000 scale colour aerial photographs continue to
prove their worth in our detailed mapping. The cost, about $3.50
per square mile, is considered economically justified by the benefits
inherent in their use; moreover industry and institutions have
purchased copies of the photographs over areas of interest. To date
thirty-six 1:100,000 Sheet areas have been flown in colour in the
Alice Springs/Napperby, Westmoreland/Mount Isa/Duchess, and George-
town areas for a cost of $125,000. Side-looking radar (SLAR) has been
used in Papua New Guinea and experimental SLAR was flown in the Mount
Isa area to provide stereoscopic radar imagery. The Earth Resources
Technology Satellite (ERTS) is providing imagery over N-S belts across
* Australia which will involve us, and other accredited researchers, in
comparing the results with known geology and generally providing ground
truth.

The provision of planimetric or topographic base maps for
plotting geology at the detailed 1:100,000 scale has been a problem,
as these are not always available when needed. The base-mapping ‘
authority, Division of National Mapping, has alleviated the situation
. by providing orthophotomaps (OPMs); these are properly controlled
mosaics of airphotos, on which the information from conventional or
colour photos can be plotted, stereoscopically if required, to produce
an accurate map which will fit any later line compilation of the
1:100,000 map series when they become available.



(ii)

A start was made on the re-examination of the outcrops
in the Canning Basin, W.A., in conjunction with & subsurface basin
review; this will up-date existing 1:250,000 Sheets and enable
previously unpublished sheets to be brought out; the 27 sheets
involved will take five years to complete. It is of interest to
note that the last (Hughenden) of sixty sheets covering the Eromanga
Basin was completed for printing in colour - a project that was
started over ten years ago.

A major project was begun on the hydrology of the Great .
Artesian Basin. The designed A.D.P. gsystem will have computerized
geological and hydrological data; the object is to understand the
hydrodynamic behaviour of the Basin by preparing a digital mathemat-
ical model of the multi-layered aquifer system, and so to assess the
water resources and help in water management. Not only has the geol-
ogical mapping of the Queensland part of the Basin been completed,
but a program to log important water bores in that state will finish
in 1974; nearly 900 bores have been logged with gamma-ray, half also
with temperature, caliper, and flowmeter, and some with resistivity
and neutron techniques - the total cost of the bore logglng program
approaches ¥1 million over twelve years.

Field geochemistry was expanded in association with detailed
mapping in the Tennant Creek, Westmoreland, and Georgetown areas;
stream sediments were sampled in the last two areas to determine the
regional ‘distribution of trace elements in the various formations to
ascertain the backgronnd or normal response of the rock units;
anomalous zones can then be identified. As these detailed projects
develop, airborne and ground geophysics will be included to integrate
the various disciplines in arriving at the geological truth.

Our field operations continued to be supported by specialists
(2 geochronologists, 3 petrologists, 12 palaeontologlsts), by shallow
stratigraphic drilling in soil-covered areas, or in weathered areas to
get fresh samples - a total of 5800 metres was drilled; by helicopter
charter - 660 hours were flown; and by ship - 130 days at a cost of
$110,000 were provided by a variety of ships. An acid laboratory was
again taken into the field, to allow micropalaeontologists to provide
on-the-spot solutions to stratigraphic problems, and avoid transporting
large volumes of rocks back to headquarters.

Geochronology work, using K/A, Rb/Sr, and lead isotopes has
been extended by radiocarbon dating by contract of samples from our
marine continental shelf, estuary, and Quaternary studies. The studies
of modern sediments and sedimentary processes are being extended into
the near-shore environment, with an emphasis on heavy mineral deposits.

The application of computers to manipulate geological and
geochemical results for contouring, and for solving geological problems
has been emphasized; over twenty major operating programs have been
written. '

A closer interest has been taken in Precambrian fossils; the
study of and, hopefully, the stratigraphic application of micro and

macro fossils in the excellent sections of unmetamorphosed and undeformed

Proterozoic sediments will be emphasized in future. The role of these
organisms in any association within syngenetic mineralization is also
programmed for study.
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Training of our own geologists, both in-house, and by
visits overseas, and by introducing visiting specialists, has
continued. Courses have been provided for various Colombo Plan
students, for university students, and for our geologists in
photointerpretation; a course of twenty lectures and practical
clagses in geology was run for non-professional staff. An
excellent practical manual on standards and methods was prepared
for our Engineering Geology work as a training and induction
guide for our staff.

_ The effort in Papua New Guinea (PNG) was maintained, with
19 percent of our scientific manpower directed there, including 7
percent from Canberra based staff. Apart from some scattered smaller
islands, and the systematic standard series maps of the Papuan Basin,
all 1:250,000 Sheet areas will have been mapped in 1973. The 1:1
million map of PNG was issued as a preliminary edition and will
appear in colour in mid 1973. A 1:2% million map showing the dis-

‘tribution of mineral deposits, with accompanying explanatory notes

on deposits under commodity groups, is well under way. For the first
time, the Rabaul Vulcanological Observatory was staffed w1th two
391smolog15ts, as well as three volcanologists.

An important organizational change came into effect on 1st.
September when the professional component of the PNG Geological Sur-
vey - ceased to form a Section of the Bureau. The Survey is now a
division of the PNG Department of Lands, Surveys and Mines. It is,
none-the-legs, éxpected that Bureau officers, on secondment to the:
PNG Public Service, will provide all, or practically all, professional
staff of the Survey for some years, and that close co-operation and
liaison between the Survey and the Bureau will be maintained.

The rapid urban development of Canberra has resulted in a
heavy demand on our engineering geology and hydrology group, which
provides consulting services to the Departments of Works and Interior,
and to N.C.D.C. Tt is hoped that a terrain evaluation survey being
carried out in conjunction with C.S5.I.R.0., over the likely area of
Canberra's urban expansion, will provide a basis on which to assess. .
the geology, soils, hydrology, slope stability, formation character-
igtiecs, resources, disposal sites, and groundwater conditions ahead
of the development. Effort put into Canberra's development involves
7 percent of the total professional staff of the Branch.

The professional attainments for the year have been dampened
by the untimely and tragic deaths of three of our colleagues:
Tony Taylor, G.C., Gerry Burton, and Charlie Claxton. It will take
many years, if ever, for replacements to reach the same standard of
competence, integrity, and experience, and the immediate effect of
shock and sadness on.the rest of the staff will be felt for a long
time. Our sympathy and thoughts have been with their families in the
loss they have suffered.
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SUMMARY

Fifteen geologists, including four from State Surveys, were
engaged full time on regional mapping projects. Field investigations
were made in the Carpentaria, Officer, and Canning Basins and were
supplemented by shallow stratigraphic drilling in areas of poor
outcrop, The project in the Canning Basin, in co-operation with the
Petroleum Exploration Branch, is designed to complete the First
Edition coverage of the basin and to produce Second Edition maps of

~ those areas where geological knowledge has substantially increased
since the previous mapping. Four outstanding 1:250 000 Sheet areas
near Darwin, comprising mainly islands and peninsulas, were mapped.
Explanatory notes and maps were prepared on two Simpson Desert
Sheet areas in the southeast of Northern Territory. The Hughenden
Sheet explanatory notes and map were sent to the editor - the last
of the Queensland Eromanga Basin sheets to be completed since
mapping of the basin began about 15 years ago. Progress was made
with synthesizing the regional mapping in the Surat, Central

Eromanga, and Ngalia Basins; a three-colour line map of the Surat
Basin at 1:1 000 000 scale was issued.

Geological mapping of the Tantangara area, near
Canberra continued and that of part of the Hunter Valley, NSW,
was completed. Detailed stratigraphic and palaeontological
investigations, including drilling, were made in the Lennard Shelf
area of the Canning Basin to resolve local problems. Conodonts
were found to be very useful in determining age relationships,
particularly of the various Devonian reef facies; this work will
aid interpretation of the buried reef features revealed in seismic
sections. As sulphide mineralization is commonly associated with
the reef limestones and nearby rocks,a geochemical and

sedimentological study of the various reef facies is planned for
1973. :

The team working on the hydrogeology of the Great Artesian
Basin, including contract specialists and ancillary staff provided
by B.R.G.M., designed an ADP system to manipulate the geological
and hydrological data and a start was made transcribing the data
from State water authorities. A mathematical model of the basin
as a multi-layered aquifer system was designed and tested.
The programme of water-bore logging continued; 76, mainly shallow,
bores were successfully logged in the Northern Territory part of
the Western Eromanga Basin and in the northeastern part of the
Eromanga Basin in Queensland, ‘

The reporting of the Bowen Basin Triassic Project and
the Blackwater Coal Project was well advanced by the end of the
period and both manuscripts should be with the editors by the
end of 1972, A detailed examination of the late Cretaceous or
early Tertiary Bulimba Formation west of Chillagoe, Queensland,
showed it to be a fluvial deposit, in places in-filling valleys
cut in older rocks, and that it has been lateritized at least

once., The same unit near Weipa contains an important aquifer and
is capped by bauxite.
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The first two of several planned feasibility studies
into possible sedimentological projects were carried out during
the year. The first, into heavy mineral sands, indicated the need
for more research directed towards the possibility of offshore
accumulation. An analysis of eustatic changes and shelf morphology
together with offshore drilling in the east coast area are
provigionally planned for 1974. The second feasibility study
showed that Lake Frome in South Australia would be a suitable
internal drainage basin with an arid environment in which to
determine if the movement of fluids and sediments could concentrate
metals such as zinc, copper, lead and uranium through evaporation
or the action of bacteria. A study of the area will be made in
1973 by a combined team from BMR, the Baas Becking Laboratory,
and ANUn

Work on the modern estuary studies (Broad Sound, Qld, and
Mallacoota Inlet, Victoria) consisted mainly of laboratory work,
processing data and reporting, although the Geophysical Branch
undertook shallow seismic work and coloured air photography
at Mallacoota Inlet. Radiocarbon dating of beach ridges at Broad

Sound indicates that a regression due to depositional progradation has
occurred there during the last 5000 years but that sea-level has remained

stationary during that period.

The marine geological reconnaissance of the eastern
Australian continental shelf was extended south from Port Macquarie
to the eastern part of Bass Strait from February to mid-May.
Bulletins on similar earlier reconnaissances on the northwest
shelf and Arafura Sea areas were with the editors by the end of
the year.

Studies of Australian evaporites included a detailed
petrographic and geochemical investigation of core from the
Ringwood area, Alice Springs Sheet area., Field investigations
were confined to the Western Australian part of the Officer
Basin where the Woolnough Hills diapir was drilled.

The photogeological and remote sensing group was
heavily involved in administrative work connected with the
Australian Committee for Earth Resources Technology Satellites
(ACERTS). Delays have occurred in receipt of imagery from the
first satellite ERTS 1, launched in .July. Routine photogeological
interpretations were carried out of Sheet areas to be regionally
mapped in Papua New Guinea, the Northern Territory, and Queensland,
Completion of the evaluation of multispectral photography of the
Laverton and Leonora areas in Western Australia showed that
combined geophysical (aeromagnetic) and photogeological
interpretation provided considerably more information than
could be interpreted from either technique singly.

More than half the work of the palaeontological group
is directed towards assisting current mapping projects. Field
visits were made to the two Canning Basin parties and to
Bathurst Island, cores from shallow stratigraphic drill holes
in the Eromanga and Carpentaria Basins were examined, and many
samples from Papua New Guinea were successfully dated.
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REGIONAL MAPPING PROJECTS

CARPENTARIA BASIN PROJECT

by
H.F. Doutch

PERSONNEL: H.F. Doutch, J. Smart, S. Powell, D.,L. Gibson, (BMR),
K. Grimes (GSQ)

The party completed the regional mapping of the Mesozoic
and Cainozoic rocks of the Hann River, Ebagoola, Holroyd, Aurukun,
Weipa and Cape Weymouth 1:250 000 Sheet areas in Cape York
Peninsula, Queensland. Most of Coen Sheet area was also mapped
(Fig. S1). A BMR drilling rig put down three holes in the
Westmoreland-Lawn Hill area on the western margin of the Carpentaria
Basin, and three in the Hann River Sheet area.

The oldest Mesozoic rocks in the peninsula are the
Jurassic and early Cretaceous clayey quartzose sandstonesand
conglomerates (JK1). The sequence is up to 600 m thick, and
dips gently west off the Great Dividing Range towards the centre
of the basin, beneath the Gulf of Carpentaria. For the most part

the beds are continental, but the youngest are probably shallow
marine,

In Hann River Sheet area the top at least of the
quartzose sandstone sequence is represented by the Gilbert River
Formation of the Carpentaria Basin and the approximately equivalent
Battle Camp Formation of the Laura Basin; the two formations are
one and the same body where the basins meet.

Overlying the quartzose clastics in the Carpentaria Basin
are marine mudstones, siltstones and labile sandstones of the
Rolling Downs Group (Klr), The Group is about 580 m thick in
Z.CoL, Weipa No. 1; it may lie disconformably on the quartzose
sandstone sequence, The formations that make up the group in the
southern part of the basin cannot be mapped out in the north because
of poor outcrop, the apparent absence of the Toolebuc Limestone, and
almost total lack of drill holes; however, wireline and lithological
logs of VWeipa No. 1 suggest that equivalents of the Normanton
Formation, Allaru Mudstone and Wallumbilla Formation were laid down
in the north. All the formations are marine except possibly the
youngest beds of the Normanton Formation, which may be continental.

In eastern Ebagoola Sheet area the Wolena Claystone is
the Laura Basin equivalent of the Wallumbilla Formation; it does
not crop out but occurs in Cabot-Blueberry Marina No. 1, Crusader
Breeza Plains No, 1, and Crusader Lakefield No. 1.
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STRATIGRAPHIC DRILLING RESULTS, WESTERN CARPELTARIA BASIN, 1972.

TABLE Si.
Hole/ Elevation Wireline Section Coring and Objectives Results Comments
Location, and Total Logs Penetrated Recovery
Rig Depth (Formation Tops) %
WESTHORSLLKD 52 m Gamnzloz 0 Soil and 8 cores To find whethner Both the Tcolebuc The thiclmess
No. 2 . 207.6 m to 207.6nm ferricrete 21.6m cored the Toolebuc Limestone and base- of the lMesozoic
G.R. 140769 yd 1.8 Floraville 14.Mmrecovered Limestone or ment were inter- section was
Yayhew 1000 Fon. 685 recovery Gilbert River Fon sected, and cores far greater
39.6 Allaru equivalents are were taken of each. than expected.
Mudstone present at this No Gilbert River
70.1 Toolebuc locality and to Fon. equivalents
lLimestone find the depth are present.
91.4 Wallumbilla ‘to and the rature
Fmn. of the basement
202,7 Basement
(Shale)
207.6 T.D.
WEST:ORELAND 44 n Gzzmelos o] Soil and 2 cores To find whether Both the Toolebuc The thickness
No. 3 196.3 o to 1%¢.33 . ferricrete 4,6n cored the Toolebuc Limestone and basement of the Mesozoic
G.R. 115808 yd 1.5 Floraville 2.5m recovered Limestone or Were intersected section was
(Jam 7in Yarés) Fon. 53% recovery Gilvert River Fmn and a core was far grezter
Mayhew 1000 158.3 Allaru equivalents are taken of the than expected
Hudstone present at this basement. No as basement
52.4 Toclebuc locality and to Gilvert River Fnn. outcrops
Limestone find the depth equivalents are several km
71.0 Wallumbilla to and the nature oresent. from the
Fon. of the basement drillsite
182.9 Basement
(?volcanics)
196.3 T.D.
LAVN EILL Ho logs 0  Alluvium 6 cores To find whether Neither formation Drilling
No. 3 48,7 m 21.3 Wallumbilla 13.9m cored the Toolebuc is present, nor proved a
G.R. 164685 yd Fmn, 13.5m recovered Limestone or is there any coastal embay-
Mayhew 1000 44,7 Basement 97% recovery Gilbsrt River Fmn groundwater. The ment during
(?Shale) equivalents are nature of the® Wallumbilla
48.7 T.D. present at this contact between Fon. times

locality and to
test for
groundwater

the mudstone and
basement was
found
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In late Cretaceous and/or early Tertiary times erosion
of HMesozoic and older rocks after moderate uplift resulted in an
ancestral Great Dividing Range with a topography much like it is
at present. The valley fill and piedmont plain deposits of the
Bulimba Formation and equivalent Lilyvale and Yam Creek Beds
reduced relief by Pliocene times, These formations are clayey
and quartzose, in places arkosic, and are up to 100 m thick.
Their tops are commonly ferruginized or silicified; in the Weipa
and Aurukun Sheet areas bauxite overlies ferruginlzed Bulimba
Formafion (Fig. S1). :

The Bulimba Formation, its equivalents, and older rocks
were eroded in late Cainozoic times, and the clayey quartzose
sediments produced were deposited as the continental Wyaaba Beds
west of the Great Dividing Renge, in the Holroyd and Hann River
Sheet areas, where the unit may be up to 100 m thick. To the
east of the range no equivalents of the Wyaaba Beds have been
recognized, but they may be present east of the coast.

At present the Great Dividing Range and the country west
of it shown in Fig. S1 is being eroded, although colluvial sand is
widespread. FEast of the range river distributaries are depositing
wide thin spreads of clayey and silty alluvia.

Below the eastern scarp along the Great Dividing Range,
between Coen and Port Stewart, a north-south line of low hills of
basalt, dolerite and olivine nephelenite may mark a fault or faults,
Due south of these hills hot water springs in a tributary of the
Annie River appear to be part of the same complex, which probably
reflects Cainozoic activity of the Palmerville family of faults.

A BMR Mayhew 1000 rig was used to drill Vestmoreland 2
and 3 and Lawn Hill 3 on the western margin of the Carpentaria Basin.
They demdénstrated existence of the Toolebuc Limestone well north of
the most northerly outcrop in the area, and absence of the Gilbert
River Formation between the Wallumbilla Formation and basement,
similar to relationships further south. On the eastern margin of
the basin Hann River 2 penetrated Bulimba Formation and Cretaceous
mudstone, Hann River 1 demonstrated continuity of the Gilbert River
Formation of the Carpentaria Basin with the Battle Camp Sandstone
of the Laura Basin., Hann River 3 penetrated Lilyvale Beds and
Battle Camp Sandstone on the eastern margin of the Laura Basin.
Results of drilling in the eastern area are summarized in Tagble
S1; positions of the Hann River holes are shown on Fig. Si.
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CENTRAL EROMANGA BASIN PROJECT
by

B.R. Senior

PERSONNEL: B.R. Senior

A synthesis of the geology of the Central Eromanga Basin
was started and 10 plates and 15 figures were completed. The area
comprises twenty 1:250 000 Sheet areas in southwest Queensland;
the remainder of the geological maps and explanatory notes on
these areas were published during the year ?see 'Publications
and Records' section). A plate of eleven geological sections is
being prepared using an experimental computer programme de51gned
to arrange the sections in two point perspective.

WESTERN EROMANGA BASIN
by

A. Mond

PERSONNEL: A. Mond, A.N., Yeates (to May)

The results of the 1970 shallow stratigraphic drilling
in the southwestern part of the Eromanga Basin in South Australia
wereissued as a Record (1972/27) The drilling was done in

.conjunction with a joint BMR-South Australian Department of Mines

regional mapping project aimed at producing geological maps of
the Gason and Pandie Pandie 1:250 000 Sheet areas. The maps and
the explanatory notes are being published by the South Australian
Department of Mines,

The fifteen shallow stratigraphic holes drilled in the
Gason and Pandie Pandie Sheet areas showed that Winton Formation
underlies most of the Gason and the southeastern part of the
Pandie Pandie Sheet areas, and that it consists of a freshwater
sequence of lithic sandstone, siltstone, mudstone and minor coal,
and that Tertiary quartz sandstone up to 35 m thick is present in
both Sheet areas.

The results of the 1971 reconnaissance geological mapping
of the Northern Territory part of the Eromanga Basin were used to
compile the Simpson ‘Desert North and Simpson Desert South 1:250 000
Geological maps and Explanatory Notes. The units penetrated in
four shallow stratigraphic holes in the Hay River 1:250 000 Sheet
area were described (Record 1971/120),
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The Simpson Desert North and Simpson Desert South Sheet
areas are sand-covered except for a few outcrops of Cretaceousand
younger units. An interpretation of the geology based on
petroleum exploration wells, geophysical data, and the geology of
adjacent areas (Fig. S2) is given below.

Precambrian rocks, mostly gneiss and schist, and similar
to those of the Arunta and Musgrave Complexes,are inferred to be
present beneath much of the area. A sequence of volcanic rocks
intersected in Amerada Hale River 1 (Fig. S2) includesvolcanic
conglomerate, tuffaceous agglomerate, interbedded basalt with
feldspathic dykes and possible andesite sills. The southeastern
part of the Simpson Desert South Sheet area is characterized by
low intensity circular aeromagnetic anomalies that could indicate
a basement of low grade metamorphic rocks of low magnetic contrast
and possibly of Lower Palaeozoic to Proterozoic age.

Devonian to Carboniferous sediments (Finke Group) in
Amerada Hale River 1 were probably deposited towards the edge of
the stable southern margin of the Amadeus Basin.

Permian rocks form a northern extension of the Pedirka
Basin and wedge 6ut against Precambrian basement., The thickest
successions coincide with depressions in the Precambrian basement
and the thinnest with Precambrian highs. In the southwestern part
of the Simpson Desert South Sheet area about 500 to 600 m of
Permian is present. In Amerada Hale River 1 it consists of fine
to coarse-grained sandstone interbedded with coal, siltstone and
conglomerate., Some coal seams in the upper part of the unit are
prominent seismic reflectors.

The Jurassic to Lower Cretaceous sequence can be sub-
divided in the south into a lower part consisting mostly of porous,
white and pale brown, fine to coarse-grained, poorly sorted
sandstone, in part pebbly, and rare thin beds of grey carbonaceous
shale and coal and an upper part of light greyish white, fine to
coarse-grained, calcareous sandstone, interbedded with light grey
shale., The lower part of the sequence can be correlated with the
Algebuckina and De Souza Sandstones, the main aquifers in the
western part of the Eromanga Basin, and the upper part with the
Cadna-owie Formation. This division is less apparent towards the
north, closer to the basin margin, and in BMR Hay River 2, 3 and

4 where the sequence more closely resembles the Longsight Sandstone.

The Lower Cretaceous Wallumbilla Formation in the area
consists mostly of glauconitic and calcareous shale, siltstone
and fine-grained sandstone., It thins towards the northern margin
of the basin and pinches out north of the Simpson Desert North
Sheet area.

The Toolebuc Limestone forms a useful widespread marker
horizon, between the Wallumbilla Formation and the overlying
Allara Mudstone. In thesubsurface it can be recognized in most
places by high radioactivity on gamma-ray logs. In Amerada Hale
River 1 the gamma-ray anomaly is not as well developed as in the
wells and bores to the east (e.g. FPC The Brothers 1) and south
(e.g. FPC Purni 1), and it was not found in the shallow strati-
graphic holes in the Hay River Sheet area. It is therefore
inferred to pinch out across the Simpson Desert North Sheet area.
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The Allaru Mudstone was deposited towards the end of

marine sedimentation in the Eromanga Basin. It.is overlain by
Winton Formation, a widespread continental deposit mainly of
‘lithic sandstone, siltstone and mudstone.

Coarse~grained, fluvial sandstone resting disconformably
on the weathered and uneven surface of the Winton Formation is
probably Tertiary. The sandstone is commonly altered to silcrete.
Probably younger green, fine-grained sandstone, green and yellow
mudstone and siltstone, and layers of gypsum in the northwestern
part of the Simpson Desert North Sheet area are in places altered
to silcrete and ferricrete.

Extensive Quaternary longitudinal sand dunes cover most
of the area, They are up to 300 km long, trend at 334°, are
straight and evenly spaced, and are mostly about 400 m apart.

SURAT BASIN PROJECT

by
N.F. Exon

PERSONNEL: N.F. Exon

Outstanding information arising from the regional mapping
of the Queensland part of the Surat Basin area was compiled as
Records, Explanatory Notes and Maps and a start made with preparing
a Bulletin synthesizing the geology of the Basin.

Fourteen shallow stratigraphic holes drilled in the
Jurassic and Cretaceous of the eastern Surat Basin were described
(Record 1972/54). Mineralogical study of the cores showed that
some Mesozoic labile fluvial sands had been weathered during
deposition, resulting in a sandstone consisting of quartz and
clay in about equal porportions. Green, round phyllosilicate
grains in the Lower Cretaceous Bungil Formation, normally described
as glauconite because of their morphology, which are identical in
appearance to grains common throughout the Rolling Downs Group and
are believed to be marine indicators, are montmorillonite, not
glauconite.

The Surat Basin sediments onlapping the western side of
the Texas High and Kumbarilla Ridge, and the Ipswich-Moreton Basin
sequence east of the Kumbarille Ridge, and their relationship to
each other were described (Record 1972/53 - The post-Palaeozoic
rocks of the Dalby-Goondiwindi area)., The Record described the
Cecil Plains Syncline, a western extension of the Ipswich-Moreton
Basin, in which 1000 m of Triassic volcanics and coal measures
are overlain by 700 m of Lower Jurassic freshwater sediments,
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On a short field trip to the Esk Valley it was noted that the Triassic
Neara Volcanics are dominantly andesitic boulder beds. Thus they
differ markedly from the Triassic volcanics, mainly acid lavas and
tuffs, penetrated deep in the Cecil Plains Syncline, and ascribed

to the Neara Volcanics by some workers.

Explanatory Notes on the Dalby and Goondiwindi 1:250 000
Sheet areas were edited and nomenclature brought up to date; the
remaining outstanding notes and 1:250 000 maps of the Surat Basin
are either published or in press.

Report 140 "The post-Palaeozoic rocks on the Warwick
Sheet area", essentially an up-dated version of Record 1969/80,
was prepared and submitted for editing.

Information on the Tertiary Lamington Volcanics of the
McPherson Ranges, acquired during the regional mapping, was issued
(Record 1972/17)0 The work shows that the previously assumed
basalt-rhyolite-basalt subdivision of the 1000 m—-thick late
Oligocene to early Miocene Lamington Volcanics is not applicable
throughout the whole outcrop area, the middle division being absent
in some areas and showing rapid thickness changes in others.

A draft paper, written jointly with GSQ geologists,
introduced new nomenclature for parts of the Jurassic Injune Creek
Group in the Roma area where the sequence, from bottom to top,
is (Hutton Sandstone), Eurombah Formation, Walloon Coal Measures,
Springbok Sandstone, Norwood Sandstone Member of the Westbourne
Formation, undivided Westbourne Formation, (Gubberamunda Sandstone).

The synthesis of the Queensland part of the Surat Basin
will include detailed sedimentological studies of particular
sequences., The emphasis will be on Jurassic to Cretaceous rather
than the underlying Permo-Triassic sequence. Descriptions of units
will be complemented by well-correlation diagrams, structure-contour
maps, and isopach maps. The sedimentological studies will result
in a clearer appreciation of the palaeogeography, palaeoenvironments,
and provenances.

A 1:1 000 OO0 scale preliminary geological map of the
northern Surat Basin was compiled and issued. The cross-sections
illustrate the southerly thinning of Permian and Triassic sequences
in the meridional Mimosa Syncline: Permian = 2000 m maximum,
Triassic = 2000 m east of Roma; Permian = 400m, Triassic 1000 m,
west of Moonie; Permian = 100 my, Triassic = 300 m, west of
Goondiwindi. Thus Triassic subsidence of the Taroom Trough extended
farther south than Permian subsidence.

Several correlation diagrams, and structure-contour and
isopach maps have been prepared and water bores suitable for
contract wireline logging in 1973 selected. Preliminary clay
mineral analyses have shown that montmorillonite is generally
dominant in the Surat Basin sequence, but that kaolinite predominates
in aquifers., It is probable that the montmorillonite was produced
largely by slow leaching, in temperate conditions, of granitic and
metamorphic source rocks. In aquifers the montmorillonite altered
to kaolinite soon after deposition. .
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OFFICER BASIN PROJECT
by

M.J. Jackson

PERSONNEL: M.J. Jackson, P.J. Kennewell (BMR), W.J.E. van de Graaff,
J.C. Boegli (Gswa) ‘

Between November 1971 and April 1972, the party reported
on the results of the systematic mapping done in the 1971 field
season (Record 1972/66) and commenced production of the twenty
1:250 000 geological map sheets covering the Western Australian
part of the Basin, Eight sheets were completed to preliminary
stage and photo-interpretation of a further four finished,

Van de Graaff published a paper on the sedimentology of the Wanna
Beds (see Outside Publications),

Stratigraphic drilling was carried out from May to
December 1972 and detailed mapping from May to October. The
objectives of the drilling were =-

1) to provide hydrological information for the Western Australian

' Mines Department in the southwestern part of the basin. This forms
part of a project aimed at evaluating the groundwater potential of
the basin sediments east of Laverton for possible utilization by
the developing mineral industry of the NE Goldfields Division,.

2) to provide more stratigraphic information on the Mesozoic and
Palaeozoic rocks that crop out in many parts of the basin. Details
of thicknesses, lithologies, contact relationships and superposition
of units were required to supplement the meagre surface information
available and to elucidate the stratigraphy and structure more fully.

3) to establish, by closely-spaced in-line drilling, rock sequences in
the very poorly exposed ?Adelaidean sediments on the southwestern and
northeastern margins of the basin. This is to enable a more accurate
definition of the basin to be made to allow comparison with the
Proterozoic sequences in the Officer Basin in South Australia and
adjoining sedimentary basins.

The drilling programme was successful and all the
objectives were fulfilled despite many logistical problems.
A lack of water for both drilling and camp use was the most serious,
despite pre-field season investigations which indicated readily
accessible ground water supplies at most of the proposed drillsites.
At the end of September 1972, 15 holes had been drilled with a total
depth of 1301 me A total of 190.8 m of coring was done with a
recovery of 154.7 (81%). A summary of the stratigraphic drilling
completed up to the end of September is contained in Table S2.

BMR Rason 1, 2 and 3 were drilled in the southwest of the
basin (Fig. S3) primarily for hydrological purposes. A resistivity
survey interpretation indicated that water-saturated sediments
filled depressions in the basement there. The average depth to
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TABLE $2  SULIARY OF STRATIGRAPAIC DRILLIAG CFFICER 3:31K, #.4,, 1372,

Hole Mumber Positton cecih &0t Leag i Recovery Recovery sireline logs run fell wion Aesults/Rezarks Status
: Cores cored gealogist
‘ t.5. - Long.E) N . ] 1
BER Rason 1 8°3.50 123° a5 £8,5 1 3.0 1.5 2 S - Jacksan Paterson Formation 10 to &4 3 then into cased 2% pipe to I,0,
) basesent, hole dry.- ’ N )
BER Rason 2 ' 26° 33,30 12 02.3" 18,5 5 9.6 £.8 n 62 PR MR- Jackson Fztersan Farzation O to 144 3 then ints cased 2" pipe to 1.D,
_ ' : biseaent; hole dry. '
BER Rason 1 26° 33,3 123” 29.8! w2 0 0 0 0 ’ G PR -, - Graa ff Patzrson Forzztian O to 31 @& thea iato cased 2% plpe to 1,2,
. : basezent; hole dry.
BYR Neale 1A 28° 18.0¢ 125° 55,3t 56,9 0 0 0 g* = - . . " Graaff Pat:rson Foraation throughc.t, hole apen abandoned
. . abindoned continued In Neaie 18, g
BER heale 18 28° 18,00 125° %3 - 2.5 ) 6.9 .7 @ B8 MR -  SP Boegli Paterson Foraation overlying sanaa B:ds, " cased 3% pise to I.D.
_ ) E averlying lenris Sandstone. ?
BLR heale 2 22° 4790 125° 45,00 7.5 & . 30 3.0 100 GR PR RSP Boegli Lithology and thickness of Pluaridge Seds . apen abandoned
" BLR heale 3 2° 1880 125° 45,20 3.3 G G 0 0 B - . .- CGeaaff  Paterson Forsatizn throsghout, Drilled for apen abandoned =
vater supoly but nole dry. a
BYR Wanna 1 2e° 22,00 127° 38,0 1550 3 8,3 &3 52 6k PR MR - SP Boegli Patersen foraztica overlying ¥anna Zeds, szen abandoned - )
" i1nna Beds thicker than 135 =, i
BER Yowalga 4 26° 4550 125° L 43,4 1 29,3 25,3 86 GR PR - SP BoeglifJzckson Cantiausus cere through suspscted Szauel open ahandoned
: : Farmation, Paterson Forsatian.
' '
BER Talbet 9 26° 0%2  126° 355 KER) 2 L6 2.0 43 N.A g Bacglt Zacent de;asi".’s_averéylng foznsend Quartzite
; ' diazing 3t 25 to 30 ’ '
BER Talbot 2 26° 09,4'  126° 323 3.7 1 3.0 F i 9 KA, Boegli Zzcant Jepssits overlying 7Lupten 2zds _ .
1
BYR Talbot 3 26° 096 128° 32,10 m1 2 &1 1.8 93 CRA doegll f2czat dzposits averlying thin Paterson Focnation
t ‘a.erlyi.gg Pratzrozoic siltstenes dispiang at »
25«30,
BER Talbot 26°05.8' 1260 3,8 . 655 1 2.6 21 8 KA,  Boegli 3s above 3
BER Talbot § %6%10.00 126" 31,5 5.0 = 1 .1 2.1 100 N.A. Boegli 2s above ' .
_BER Browne 1 25° 3.4 : ‘lZS° 1,00 . 1.8 39 114, 3 95,4 34 K.A, Boegli/Caze Coatinuous core through Saauel Foraation; ceatact ®
= . with Paterson Foraaticn Intersected, core 1n upper
p:rt of Patepson Foraaticn,
H.A, - Informaticn not yet avaiiable: Gf - gaoma ray: PR - point resistivity: Sp . spontaneous gtential: W - narals resistivity,
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basement in the area was interpreted at about 90 m and Rason 1,
2 and 3 were sited over depressions with interpreted depths of
240 m, greater than 150 m,and 150 m respectively., All holes
were dry, and they intersected igneous or metamorphic basement
at 44 m;, 144 m, and 31 m respectively.

BMR Neale 1, 2 and 3 and Wanna 1 were drilled in the
south of the basin (Fig. S3) to provide stratigraphic information
on the Palaeozoic sediments that crop out intermittently on the
Lennis, Waigen and Vanna Sheet areas to the north and east.

Neale 1 was drilled to 205 m and intersected Paterson Formation
(0-60 m), Wanna Beds (60-140 m) and Lennis Sandstone (140-205m),
This drillhole represents the first section through this sequence
and confirms the superposition of units that was indicated by the
1971 mapping. The top of the Lennis Sandstone is at a higher
elevation than in Hunt 0il Well Lennis 1. Dolomite and silicified
oolite (probably Proterozoic) crop out 40 km west of Neale 1.
This information indicates that the deepest part of the basin
probably lies to the north of the Neale and Vernon Sheet areas,
BMR Wanna 1 intersected a sequence of claystone and fine-grained
sandstone which is tentatively regarded as Wanna Beds,

BMR Neale 2 was drilled through the Plumridge Beds,
a Lower Miocene fluviatile to paralic sandstone, claystone and
conglomerate unit, along the northern margin of the Eucla Basin,

to provide information on the lithological succession and material
for palaeontological examination.

BMR Yowalga 4 and Browne 1 were continuously cored in the
central part of the basin (Fig. 83) to try to establish accurately.
the nature of the contact between the Cretaceous Samuel Formation and
the underlying Permian Paterson Formation. The junction of the two
units is uncertain at outcrop as they are lithologically similar and
deeply weathered also. In Browne 1, the appearance of glauconite,
bioturbation and an increase in the sorting of the sediments, between
96 and 100 m, is interpreted as marking the basal Cretaceous marine
transgression. Lithologies in the upper 4 to 5 m of the Paterson
Formation and lower 5 m of the Samuel Formation are otherwise similar.
The actual contact probably occurs in an interval of core loss. Compar-
ison of lithologies in Browne 1 and Yowalga 4 suggests that the latter
was spudded into the top of the Paterson Formation and not into Samuel
Formation as first thought. The information obtained, therefore,
indicates that accurate differentiation between the upper part of the
Paterson Formation and lower part of the Samuel Formation will only be
possible where the original sedimentary texture and mineral composition
have not been markedly altered since lithification.

In-line shallow drilling southwest of Warburton to provide
information on the ?Adelaidean sediments overlying the Townsend Quartzite
was attempted by BMR Talbot 1 - 5. -~ - were drilled at 600 m spacing
and bottom hole cores were obtained in all holes at depths of 33, 14, 77,
70 and 95 m respectively. The core in Talbot 1 (0,8 km from_tge outcrop
of the Townsend Quartzite) is Townsend Quartzite dipping at 25 —300. The
remaining holes bottomed in red, green, and grey claystone, siltstone and
minor sandstone. The cores provide stratigraphic information at about

()

1,000 m spacing in the lower 6,000 m of the ?Adelaidean sequence overlying
the Musgrave Block along the northeast margin of the basin. Although this
information is of a very limited nature it may allow broad comparisons with
better exposed sequences in the South Australian part of the Officer "Basin.
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A most important result of the follow-up mapping in 1972
was the recognition of the Townsend Quartzite along the eastern edge
of the Robert Sheet area (Fig. S3), and marking the western edge of
the basin. Outcrops of Officer Volcanics and probable Lennis Sand-
stone were found to the east (i.e. basinward) of the poorly defined
outcrop belt of the Townsend Quartzite; an identical pattern to that
found along the northeast margin of the basin. Rocks immediately
overlying the Townsend Quartzite were not found, so shallow in-line
drilling was undertaken in the northwest corner of the Westwood Sheet
area to probe for equivalents of the Lefroy Beds and Lupton Beds that
overlie the Townsend Quartzite in the Warburton area. '

Detailed laboratory investigations are being undertaken
to supplement the field information gathered. Stromatolites collected
from the lower 10 m of the Bangemall Basin sediments on the western
edges of the Throssell and Robert Sheet areas, and from diapiric
intrusions within the basin, are being examined and described by W.V,
Preiss of the South Australian Mines Department, Adelaide. Radiometric

dating of glauconitic sandstone collected from the same sequence is planned

for comparison with the ages obtained from the stromatolites.

Radiometric dating of the Officer, Table Hill and Kulyong
Volcanics, was commenced in 1972 by W, Compston of the Australian
National Universitye. :

NORTHEAST CANNING BASIN PROJECT

by

AN, Yeates

PERSONNEL: BMR -~ A.N. Yeates, Miss V,L., Passmore, B.M. Radke
gMarch-April), A.T. Wells (June), J.M. Dickins
25 July - 4 August). GSWA - R.W.A. Crowe.

The prime objective of the survey was to resume mapping

of the Canning Basin, W.A. by revising the Phanerozoic geology of
the Billiluna, Lucas, and Stansmore 1:250 000 Sheet areas in the
northeastern part of the basin (see Fig. S4). The Granites-Billiluna
Party mapped the Proterozoic geology (see Metalliferous Section) of
these areas. Second edition maps and Explanatory Notes will be
produced jointly by the two parties.

= Preliminary photo-interpretation of the area (March and
April) preceded fieldwork (May to September). Remote areas were
visited by helicopter (78 hours flying time) and one shallow
stratigraphic hole was drilled (BMR Billiluna 1) to 135 m.

The area is being actively prospected for petroleum and
company geologists visited the party in the field. '
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18.

Regional Geolo

The Canning Basin contains dominantly Ordovician to
Cretaceous, marine and non-marine epiclastic sedimentary rocks
deposited within an intracratonic basin. In the northeast, the
oldest rocks, lower Ordovician sandstone, are exposed on the
Billiluna Sheet area. They unconformably overlie a folded Proterozoic
quartzite basement, and are probably unconformably overlain by
Upper Devonian sandstone. Carboniferous units are probably present
in the subsurface but are most likely overlapped by Permian units
around the basin margin.

The oldest Permian formations are fluvial sandstones -
(fluvioglacial elsewhere) which are overlain by a sequence dominated
by marine shales and siltstones. The  youngest Permian rocksin the
area indicate a return to fluviatile depeosition. -

: A low-angle regional unconformity separates the
Palaeozoic formations from the Mesozoic rocks. Triassic, possible
Jurassic,and Cretaceous rocks occur in the Mesozoic sequence, but
are relatively thin (Table S3) and cover a relatively small area.

The major tectonic elements in the area are the
Bannerman Shelf, the Gregory Sub-basin and the Crossland Platform
(Fig. S4). The Stansmore Fault separates the Bannerman Shelf
from the Gregory Sub-basin, an easterly extension of the Fitzroy
Trough. The edge of the Crossland Platform appears in the extreme
southwest of the Stansmore Sheet area and is separated by the
Fenton Fault from the Gregory Sub-basin.

Resulté

The revised stratigraphy is shown in Table S3 and the rock
relationships in Fig. S5. Previously unmapped Permian and Mesozoic
units were found and the distribution of others modified. The Poole
Sandstone (Permian) was found to extend into the Billiluna and
Stansmore Sheet areas and the Nura Nura Member of the Poole Sand-
stone was recorded in anticlinal cores on the eastern edge of the
Stansmore Fault. Previously unrecorded post-Permian sedimentary
rocks were discovered in the Lucas and Stansmore Sheet areas.

Some have been ascribed to the Godfrey Beds and the Hazlett Beds;
others are probably equivalents of the Culvida Sandstone to the
west. ‘

A new stratigraphic name has been proposed for the
Ordovician sandstone ("Billiluna Beds") and the previously informally
named "Upper Devonian to Lower Carboniferous Knobby Sandstone" is
being formalized; its age appears to be wholly Upper Devonian,
based on fish faunas identified by G. Young.

7 Most sedimentary units show features characteristic of
shallow marine, inter-tidal and terrestrial Sedimentatiqn.

Many plant and animal macrofossil collections were made
from new localities and these should enable accurate dating to be
made of several units.



TARLE S3

STRATIGRAPHY OF THE HORTHEAST CANNING BASIN

Forgation and

Thickness

Age thhology Fauna or Flora Environgent of
¥ap Syabol | in Hetres ‘ : Papasition Economic Geology
Ga 102 St1t, sand and gravel. Fluvial Soae aqui fers.
Qs 5% Sand surrounding dralnege areas. Outvash and
1 — channel floodout.
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