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SUMMARY



SEDIMEWTARY SECTION

Priority wae agonin given to completing the 1:250 000 geological
mepping of scdinentary arces. Four pexiies, three imncluding goologista
from State surveys, vere ecngaged full time on rogional mapping and
stratigraphic drilling im the Cexpentaria, Ceuning and Yeztern Eromangs
Bagins, and imn tho Helvillc=Cobourg avrca of the Nextherm Texrxitory. Six
geologists spent the yoar proparimg wmaps, and reporits, and synthesizing the
results of earxlier reogionzl mapping in the EBroomaga, 0fficer, Surat and
Ngalia basins, A rocord 19 preliminary geolegicel maps vere issuszd,
including a 3—colour lime nap of the Southern Carpemtaria Basin at 1:1 000 000
scale,

Hydrological activities continued and good progress was made with
the Great Artosien Basin study. Three-quarters of the selocted basin data
from State wator authorities bas nov besn procosged eand it is planned to
feed this into and test the mothamatical hydrological model in 1974. Ueater
bore logging continued; 45 borss, mainly shallow,were successiully logged
in the Surat Basin, Qld and the informaticn uzmed in the synthesis of the
geology of the basin and in the Great Artesian Bosin Study. Following
similax success in the Carpentaria Basin im 1972 shollow stratigraphic drilling
proved the prosence of high quality artesian vator in & Hesogoic aquifer in
Cobourg Peninsula, Northerm Territery in §973.

Deteiled geological mapping of the Tantangera {:100 COO Sheet near
Cenberra was completed andmapping. of the adjacent Brindabells Sheet started.
This resulted in considerable modification to the previously imterpreted
history of the area. A 3=ycar study of chemicel weathering, superficial
geology, land form development and Cainozoic tectonics in SU Quecnslesnd was
started. Cores were takeon through the various weathered profiles for
mineralogical and chemical exemimation., Evaporite studies included the
drilling of ome of the Hadley Diepirs in the Officer Basin, and the
completion of a draft revievw of Australia-wide svaporite occurrences.

Sedimentological studies include reporting emd laboratory work on
modern estuarics (Broad Sound, Qld; NMallacoota Inlet, Vic), studies of core
from gite 262 in the Timor Trough by a geologist who took part im Leg 27 of
the Deep Sea Drilling Project in the Indizn Ocean, studies of well exposed
Permian sequences in the northerm part of the Boven Basinm by two Colombeo-
Plan fellows from the Geologieal Suxrvey of India, and laboratory work om
samples collected from the Upper Devonian and Lover Carboniferous sequences
in the Cemning Basin. Field vwork was undorteken im Lakoe Frome, SA as a
start of a study to dotermine whether scdiments amd flvids im such an internal
drainage systom could concentrate metals through evaporation or the action
of organisms. Auger samples from 60 locationms throughout the leke show that
organic matter is common and that pyrite is prosent in both sand and mud.
Further work on samples of heavy mineral sands from offshorc NSW and Qld has
shown that broad stratigraphic units can be recognised and imterpreted.

The marine geological recomnaissance of the castern Australian
continental shelf was extemdod into Bass Strait eand around Tasmania from
February to May. A study of echograms obtained by the Division of National
Map ping during their bathymetric survey of the continental shelf was started.
Fossil shorslines recognizcd in the records will be a valuable guide to the
location of submerged strand lines which may have relevance for heavy
mineral occurrences.
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The photogeological and remote sensing group were again heavily
involved in administrative matters relating to the Australian Committee
for Earth Resources Technology Satellites %ACERTS). Imagery from ERTS-1
was evaluated and proposals for participating in ERTS-B and SKYLAB were
formulated. Evaluation of SLAR imagery continued. Thermal infrared
imagery was obtained over the Rabaul area to assist in locating thermal
areas within the caldera.

The palasontological group continued systematic descriptions of
faunas and floras from Australia, Papua New Guinea, and Antarctica and
several major studies were written up in the Bulletin series. Much of the
work is directly connected with assisting field mapping projects,
particularly in Papua New Guinea, and in the Carpentaria, Officer, Caming
and Fromanga Basins.

METALLIFEROUS SECTION

Figure Mi shows the areas vhere geological mapping and other field
activities were carried out by the Metalliferous Section in 1973, as well
as areas where similar operations are planned for 1974.

Regional mapping was carried out in the Arunta, Granites-Tanami,
Red River, and Wewak areas and in Antarctica, and semi-detailed mapping in
the Alligator Rivers, Mount Evelym, Mount Isa, Westmoreland, Georgetown,
and Rum Jungle areas,and in the Arunta Block.

Laboratory staff took part in a number of field projects involving
mapping, petrological and geochemical studies, and geochronology, a8 well as
designing and executing their own geochemical sampling prograns in the
Georgetown and Wesimoreland areas.

Semi-detailed mapping of the basement rocks in the Alice Springs
1:250 000 Sheet area has been completed. Isotopic dating of rocks in the
Hermennsburg 1:100 000 Sheet area has set an older limit of about 1080 m.y.
for the time of deposition of the Heavitree Quartzite, the basal Formation
of the Amadeus Basin succession; a migmatization event in the Arunta Block
took place at that time.

Reconnaissance mapping of the Granites-Tanami region as far south
as the Webb Sheet area has been completed, Parts of the Mount Ramsay
and Mount Bannerman Sheet areas were visited to correlate formations in the
Granites-Tanami region with those in the adjacent Kimberley region.

Semi-detailed mapping of the Alligator River 1:250 000 Shest
area was completed, except for the southern half of the Kapalga 1:100 000
Sheet area. A more complete understanding of the components and structure
of the Nanambu and Nimbuwah Complexes came out of the year's work. There
appears to be a relationship of the main uranium deposits and prospects, not
only with the margins of the complexes, but also with metamorphosed
equivalents of the Koolpin Formation. ‘
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Semi-dotailed mapping of the Prospsctor {:100 000 Shsst arca
strengthened earlier evidence that the upper part of the Surprise Creek
Beds and the Mount Isa Group are correlatives. Correlation of the
castern and vestern sedimentary successions across the besement complex
remains & problcm.

_ HMapping of the Seigal and Hedleys Cresk {:100 C00 Shest arsas
was completed, and reconnaissance traverses wers carried out om the
Bowthorn and Lawm Hill §:900 00O Sheet areas. Coxrrelation of formations
below the South Richolson Group in the Sasigael-Hedleys Creek arsa and the
Lavn Hill {:250 000 Sheet arsea is difficult because of lack of continuity
of outcrop, but it is nevertheless of considerable importance bscause the
rocks in the Lawn Hill aresa form a belt that is virtually continuous with
the Mount Isa region. Feld relationships suggest that both the sc—called
Nicholson Granite and the Norris Granite (previously regarded as ths
younger of the to), intrude the Cliffdale Volcanies. It is now propossd
that all granites should be. brought togsther under the name "Nicholson
Grenite Complex™, the complex has been tentatively divided into six phases,
and mineralization in the area is thought to be associated with some of
the younger pheses,

Reconnaissance mapping of Precambrian rocks in the Red River
{2250 000 Sheet area was carried out by helicopter. Mapping of the
Forsayth 1:900 000 Sheet arees was completed except for a small area in the
southeast. Field evidence shows that the Robin Hood Granite is younger
than previously thought. The discovery of many rhyolite dykes occupying
faults peripheral to the Newcastle Range Volcanics lends support to
Branch's suggestion that the volcanics occupy a cauldron subsidence area.
The relationships between the Etheridge Formation and the Robertson River
and Einasleigh Metamorphics are complex; it is hoped that isotopic dating
will help to clarify these relationships. ,

Mapping of the mountainous country north of the Sepik River, PNG,
was completed. Basement rocks in the area consist of Bocene to Lower
Miocene basic and intermediate volcanic rocks intruded by granodioritic to
gabbroic plutons; all these rocks are intersected by crush-zonss up to
several kilometres wide which may have been formed as a result of interaction
between crustal plates. Slices of ultramafic rocks have been caught up in
the crush-zones in a few places, The basement rocks are overlain by poorly
consolidated Neogene flysch and shallow-water clastic sediments.

Geological mapping in Antarctica showed the metamorphic grades in
the southern Prince Charles Mountains range from greenschist to granulite
facies, and that polymetamorphic effects are widespread. Glacial striae
and roches moutonnes on flat mountain tops indicate that ancieat ice-flow
directions were roughly parallel to those of the Lambert Glacier systsm,
and that ancient ice-levels were up to 800 m above present levsls.

Laboratory staff took part in field work in the Aruntap Mestmorelandp

Mount Isag and Georgetlown areas as well as in Antarctlcao
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An extensive petrological and geochemical study of acid igneous
rocks from northeast Queensland is nearing completion. Stanniferous
granites in this area, like those in other parts of the world, are enriched
in volatile elements such ae beron, beryllium, lithium, and fluorine.

Field work in the Aileron {11100 000 Sheet area suggests that there
is a relation between granulite—facies metamorphism and the origin of granites,

Detailed petrological, geochemical, and mineralogical (micro-probe)
studies of Antarctic rocks are planned to provide information which, it is
hoped, will lead to a better understanding of granulite and amphibolite facies
metamorphism, and the relation between these facies in MacRobertson Land.

Stream=sediment and other kinds of geochemical sampling were carried
out in the Georgetown and Westmoreland areas using a helicopter. Large
(10 kg) samples of stream sediments were collected from pre~determined sites,
and these were then sieved at base camp. Background sampling of several
‘formations in the Westmoreland area was carried out,

Analytical and petrographic work and processing of results for the
Tennant Creek geochemical project continued, Analytical problems arising
from the high iron content of the ironstones were overcome. Interesting
and probably significant variations were shown in the bismuth, copper, cobalt,
manganese, and molybdenum contents of the ironstones. A model system
involving derivation of granitic rocks, diorite, and lamprophyre through
contamination of a basic magma by Warramunga sediments is being considered.
As a by-product of this process, iron, silica, and magnesium—rich solutions
carrying trace amounts of other metals migrated into situations where the
lodes and ironstone bodies are located.

Pollution of the Molonglo River system and Lake Burley Griffin caused
by tailings dumps and abandoned mine workings at Captains Flat continued
to be studied. Additional sampling stations were set up within 5=6 km of
Captains Flat to establish more clearly the actual manner of pollution of the
Molonglo River water by zinc and sulphuric acid.

Dating of rocks from the Mount Isa~Cloncurry area suggestis that
the Mount Isa Group is less than 1570 m.y. old, and not older than 1930 m.y.,
as postulated in a recent publication. ‘

Satisfactory dates of about 1800 m.y. for certain granites and
related acid volcanics in the Granites-~Tanami area have been established.
Another of the granites (Lewis Granite) appears to be distinctly younger
(1600-1700 m.y.) than this, but further work remains to be done. A glauconitic
sandstone from the Gardiner Formation has been dated at about 1600 m.y.,
an age that is in agreement with field relations and ages determined on
underlying igneous rocks.,
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Check determinations on the Elizabeth Creek and Herbert River
Granites have confirmed earlier results indicating that their ages overlap;
in most places, however, the Elizabeth Creek Granite is older than the
Hderbert River Granite.

Work in the Bams Becking Geobiological Research Laboratory showed
that the enrichment of the light isotope of sulphur in stratiform ore bodies
could be indicative of biologicalactivity during ore genesis, A simulated
sadimentary system proved to be a useful medium in studies of geobiological
problems such as the formation of sulphide minerals, diagenesis of metastable
carbonates, the distribution and accumulation of metals, and the participation
of microorgenisms in such processes.

Experimental work has confirmed the importance of concentrated brines
in the transport of lead and zinc at low temperatures. It was found that,
with increasing brine concentration, the increase in the solubility of lead is
very much greater than that of zinc.

A geochemical investigation of sedimentary rocks associated with the
MeArthur lead-zinc deposit showed that shales characterized by anomalous lead,
zinc, iron, arsemic, and mercury contents extend laterally for at least 20 km
from the ore deposit; shales showing such should therefore be useful in
prospecting for orebodies of the McArthur type.

Field work directed partly at preparing a revised edition of the
Rum Jungle Special map continued. Owing to lack of outcrop, the contact between
the Coomalie Dolomite and the Golden Dyke Formation, which is important for
ore localization, has not been well established in many places, and was there-
fore checked by drilling in a few of these places, In one area it was found
to be about 2.4 km west of the position shown on the existing map. The contact
between granite and sediments in many places around both the Rum Jungle and
Waterhouse Complexes was found to be strongly sheared and steeply dipping. The
steep dips of the sheared contact and of the sediments unconformably overlying
the basement complexzes can probably be explained by updoming of the complexes,
possibly through post-Archaean granite intrusion. Such granite may have been
at least partly responsible for concentration of ore minerals in the area. A
study of Brown's lead-zinc-copper deposit and its host rocks has been started.

Publications and Records issued and in various stages of completion
are listed in a separate sectiom of this report. Totals for the period under
review are:

Bulletins: Published 6, in press 3, in preparation 4.

Reports: Published {1, in press 8, in preparation 2.

Maps end Explanatory Notes:  Published 9, in press 7, with editor 8.

Special Maps: Published 1, with editor 2.

Outside publications: Published 26, in press 16, submitted 17, in preparation
9; 11 of these were accepted for publication in the new A.I.M.M,

volume on the Economic Geology of Australia and PNG.

Records: Issued 22, with P. & I. Section 1, in preparation 11.



viii

GEOLOGICAL SERVICES SECTION

The continued rapid growth of Canberra maintained the demand
for engineering geological services, - The systematic evaluation of the
Tuggeranong urban development area was completed, and follow-up work and
project-type investigations were continued or initiated as required: e.g.
assessment of the Isabella Plains groundwater conditions, foundation and
excavation conditions for the Tuggeranong Town Centre, the affect of the
construction of a dam on Tuggeranong Creek, and geological constraints on
the development of the Lanyon area. General geological and soils mapping,
at 1:25 000 scale, and evaluation of the Gungahlin urban .development area
were completed and more detailed work was done in the Halls Creek sector.
Studies of several smaller areas in the ACT were also undertaken.

Excavation of the 30 000 foot—long Tuggeranong Sewer Tunnel is
more than three-quarters complete and conditions continue to prove to be
as predicted from previous geological and geophysical investigations;
geological services were provided throughout the year. Construction of
the Molonglo Valley Interceptor Sewer gtarted in the middle of the year.
Geological design investigations for Googong Dam, on the Queanbeyan River,
were completed; construction work is expected to begin early next year.

Preparation of standard geological maps of Canberra urban areas
and accompanying notes continued. Hydrological work in and around the ACT
continued; it included some detailed studies in development areas and
conversion to metric of hydrological records. Assistance was given with
the investigation of a site for a second steam power station at Darwin, N.T.

The Map Editing and Compilation Group completed the editing of
21 maps. The 1:2 500 000 scale PNG mineral deposits map and notes were
finalized and compilation of the 1:2 500 000 NT geological map was completed.
Planning of the format and reference for a 1:2 500 000 scale geological map
of Australia (in 4 sheets) was undertaken.

The work of the Indexing group was greatly increased by the
requirement to check the typescript of the 4=volume AIMM "Economic geology
of iustralia and Papua New Guinea" with over 600 articles. Fascicule
SH-Australia, Ceneral-of the International Stratigraephic Lexicon was sent
to the printer, in Paris. Mineral resources reports on bauxite, nickel
and phosphate were revised for new editions, and commodity reporits on tin
and uranium are being prepared. The mineral index is being up-dated.

Substantial progress was made with the reorganization and proper
storage of rock, fossil and mineral collections. Most of the museum's
mineral specimens were recorded on computer—compatible index cards. Several
most fruitful field collecting trips and exchanges were made and displays
were arranged as required. The Transit Room handled 8775 samples on which
specimen preparation or determinations were required.

A high level of production was maintained by the Geological Drawing
Office; nevertheless, a backlog of work continues in most sections of the

Drawing Office.

Twelve Records were issued from the Section during the year and
14 others were written and being processed at the end of the period., Six
publications were submitted to editors or sent to press.
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REGIONAL MAPPING PROJECTS

CARPENTARIA BASIN PROJECT

by
Jo Sma. it

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

The wvoxk of the Carpentaria Besim Party im the year ending 31
October, 1973 consizted of compilation of maps and reports from 1972
fieldwork in central Cape York Peminsula (see appropriate sections of
this Record for deta.ils)9 field mapping further north, comprising the
last of the onshore 9:250 000 sheet arcas, field checking and xevision
of sheets mapped in previous yeaxs and an extensive rxotarxy drilling and
sugering progreame t0 examine problems of Cainozoic and Mesozoic strati-
graphy in the northern part of Cape York Peninsule.

Field work in 1973 imvolved the mapping of JARDINE RIVER,
TORRES STRAIT, ORFORD BAY emd COEN 4:250 COO shoet arsas and revwision
and problem checking im WEIPA, AURUKUN and CAPE WEYMOUTH sheet arezs.
Ground and helicopter traverses vere supplemented by shallow auger holes
(18 m max) to help fix boundaries in areas of poor exposure and to examine
certain Cainozoic units. Helicopter spot checks were made in HOLROYD,
EBAGOOLA, WALSH, HED RIVER, ATHERTON, GEORGETOWN, GILBERTON and CLARKE
RIVER Sheet areas.

Eight shallow stratigraphic holes were drilled to depths between
130 and 310 m to help solve problems of Cainozoic and Mesozoic stratigraphy.
Their positions are shown in Figure 52,

A series of beach ridges in southwest AURUKUN and northwest
HOLROYD was extensivwely augered and a2 suxrvey party from Department of
Services and Property ram levelling traverses over the ridges and into
Coen airport t{o provide profiles and absolute heights for the ridges.

Summary of Geological Resulés

In general, the geology of the northern Cape York Peninsula
part of the Carpentaria Besin is similar to that further south, with a
quartzose clayey sand sequence being overlain by mudstone and labile
sandstone. It is possible to use some of the stratigraphic nemes already
existing but others have been added. Mesozoic stratigraphic nomenclature
is summarized in Table S,

The late Jurassic = early Cretaceous quartzose sandy Gilbert
River Formation of the southexrn Carpentaria Basin gan be traced northwards
in Cape York Peninsula as far as about latitude 12°S. 1In the Weipa ares
and southern CAPE WEYMOUTH, it is underlain by the Wreath Sandstone which
appears to be equivalent to the Eulo Queen Group of the southexrn Carpentaria
Basin., In the northern part of CAPE WEYMOUTH and ORFORD BAY none of
these units can be recognized and the sandstones underlying the Rolling
Downs Group are assigned to the William Thompson Formation - ses Table Sio
This name and some of the others used in Table Si1 were first used informally
by Australian Aquitaine Petroleum in 1966 and have yet to be fommalized.
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FIG. S2 GECLOGICAL MAP OF NORTHERN CAP:Z YORK PENINSuULA
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In the southern Cerpenteria Basin, the Rolling Downs Giyoup, the
muddy sequence overlying the Gilbert River and Williem Thompson Foxmations,
is divided into several foxrmations (Teble S1) but these cemnot be recognized
by suxrface mapping im the noxthexn paxt of the Peninsula. In the sub=
surface sandier beds at the top of the wmuddy sequence ars epparently equivalent
to .the Noxnenton Formaition, which is in part, if not wvholly, of Albian ags
in the type area. Lower in the sequence, 2 small geume~ray anomaly is
present at the inferred level of the Toolebuc Limestone, although this unit
has yet to be recogaized lithologically. Generally, the Rolling Dowvns
Group is more sandy, and the argillaceous units harder, than they are
further south., The existence of rocks of Cencmenien age in the Cerpentaria
Basin was investigated by drilling in the dospecst onshore paxt of the basin
in southwest AURUKUN: <he cores have yet 0 be examined for microfossils,

The main Cainozoic units mapped in northern Cape York Peninsule
are similar to those further south, and comsist of clayey quartzose sand
and sandy clay, with minor pebble and granite conglomeratc, locally in—
durated by iron or silica. These units, the Upper Cretaceous oxr Lower
Tertiary Bulimbe Foxwmation and the Pliocene to Recent Wyeasbke Beds, arc
separaiaed by the effscts of & major ecpisode of weathering which appears
to correspond to en episode commonly &ffecting Mesozoic rocks only else—
vhere in the Carpentaria and Eromenge Basin.

In northern Cape York Peninsule other units with lithologies
broadly similar to those of the Hyzaba Bade and Bulimba Formation also
occur. The relation betwcen them and the Bulimbe Formation and Hyaabe
Beds is complex, but some are apparently equivalent to the Bulimba Formation,
others to the Wyaabe Beds., Some of the younger units have been deposited
in restricted basins om a pre-liesozoic basement of granite = for example,
in the Archer River basin, north of Coen., Such basins are of particular
interest for their sedimentary urxanium, tin and gold placer potential,

A series of beach ridges on both sides of Cape York Peminsula
indicate higher sea levels in the past; they are best developed on the
western side, mainly south of the mouth of the Archer River. There is an
old line of ridges, commonly poorly preserved, and & younger, more &xtensive
series.

Auger drilling has shown that the older ridges are composed of
clayey quarizose sand and are devoid of carbonate material, probably due
to leaching. The younger ridges are composed of shelly quartzose, slightly
clayey sand, with some layexs rich in shells. Thess are partly cemented
by carbonate in many places. The older ridges appear to rest directly om
Wyaaba Beds, and the younger series overlie grey sandy and shelly marine
mud, similar to much of the floor of the Gulf of Carpentaries today.

Shell samples collected from beach ridges in previous years
in GALBRAITH, HOLROYD, AND AURUKUN were examined in 1972 and yielded
¢14 dates ranging from 470 to 5630 years B.P. The pattern of ridees
sugrests that a regression began about {000 years ago, after a trans—
gression and/br a stillstand of the sea which left untouched ridges as
young as 3000 years B.P. There are shell-containing ridges which are
probably older than 5630 years; the ages of the carbonate-devoid ridges
may be considerably more,
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Results of levelling together with auger drilling and cth

dating, will permit stratigraphic sections to be drawn across the
beach ridges.

Bauxite

The regional mapping has provided a geological background to
the bauxite deposits of Cape York Peninsula and a framework of geological
history into which the origin of the bauxite can be tentatively fitted.
The bauxite appears to have formed from the originally feldspathic
sandstones of the Bulimba Formmation. No evidence of transportation has
been found and the deposits are regarded as having formed in situ. The
bauxite probably formed in two stages. Firstly, during the Tertiary, the
feldspathic Bulimba Formation was altered to an aluminous laterite or low
grade bauxite, probably contemporaneous with lateritic weathering further
south in the Carpentaria Basin. This event was followed by the development
of the major river systems and the initiation of Wyaaba Bed deposition
within the Gilbert-Mitchell Trough.

later, probably during the Pleistocene, there was a further
period of weathering and alteration affecting both Bulimba Formation and
Wyaaba Beds and also Mesozoic units. This event upgraded the Tertiary
aluminous laterites to give economic bauxite in the areas within 50 km
of the west coast of the Peninsula, while lateritic soil profiles formed
in the Wyaaba Beds and in the Rolling Downs Group in some areas. During
this weathering episode, there is evidence of a drop in groundwater level
in many areas, reflected in a downward movement of the boehmite (monohydrate
of alumina)/gibbsite (trihydrate) boundary. This is probably related to
sea level changes during glacial pericds.

CENTRAL ERCMANGA BASIN PROJECT
by
B.R. Senior

A draft report which describes the geology of the Central Eromanga
Basin was completed during 1973. The area discussed (approximately
325 000 km2) is a little more than one-fifth of the Artesian Basin (approximately
1.5 million km?).

The basement includes Precambrian to Silurian igneous, metamorphic
and folded sedimentary rocks which are overlain by unmetamorphosed moderately
folded to near horizontal sedimentary rocks of the Galilee, Drummond, Adavale
and Cooper Basins. Outcrops of the Galilee and Drummond Basins are re-
stricted to a small area in the northeast of the area discussed. In
contrast the Adavale and Cooper Basins are entirely concealed and knowledge
of them is from geophysical surveys and drilling.



Eromanga Basin yocks of Lower Jurassic to Upper Cretaceous age
dominate the outcrop geology. Juraseic rocka are largely nonmarine
quartzose sandsione, siltstone and minor coal. Conformably overlying
the Jurassic rocks are lower Cretaceous rocks consisting of shallow marine
labile ormdstone, siléstone and mudsione. A thin carbonate sequance
(Toolebuc Limestone) in the northwesi half of the ares foxms sn excellent
maxker bed because the presence of minor organie phosphate csuses & highex
than norwal radioactive peak on gamma-ray logs. The marine ssquence is
overlain by paralic %o fluvial and lacusirine sedimente conteining lignite.

Rooks exposaed in the Late Cretaceous and Cainozoic were affected
by two phases of chemical weathering. The first, in the Late Cretaceous,
keolinized and partly silicified and ferruginized the uppermost 130 m of
the Rolling Dowms Group. After slight erosion of these altered rocks,
Tertiary cquartzose sedimenis were deposited as river alluvium over much
of the area. In early Tertiary time 2 second weathering phase formed
beds of silcrete in these quarizose sediments and pedogenically reweathered
the Late Cretaceous chemically weathered rocks forming & weatbhered mantle.
These altered rocks contain indurated beds which are in places folded
allowing estimatos to be made of posi-weathering teotonic movements.

Many folds show quite marked movement which possibly modified the dis-
tribution of any hydrocarbons present,

A zone of relative structural comploxity separates the northwest
and southeast areas which contain almost horizomtal rocks overlying stabls
shelves in basement. Most Cainozoic downwverping and sedimentation has
cocurred in this diagonal zone and structures follow itrends inherited from
older basin systems. Some folds axre over 100 lm in length and are inter=
preted as overlying broad horsts which were slowly uplifted during initial
sedimentation. Simultaneously, differential compaction ooccurzad betwusen
the thick sedimentary columns in synclines foraing & contrest with the
thinner sediments in anticlines.

Apart from petroleum, groundwater is the main economic resourcs
of the area. Approximately 3,700 water bores exist of which about 1,300
tap artesian water. In general the quality and quantity of water obtainable
from the Eromanga Basin sequence increases with depth. The most prolific
aquifers utilized are within the Hooray Sandstone. Howewver, the depth
to this formation becomes too great for economic recovery of water in the
central and southwest areas, In these areas recourse is made to subartesien
water, vhich is usually only suitable for stock, from agquifers within the
Rolling Downs Group, and Tertiary and Quaternery scediments. The main
drawback to utilization of groundwater is that most water contains bicarbonate
which renders it unsuitable for irrigation, or excess fluoxrine which may
damage the bone structure of young animals.

Most of Queensland®’s precious opals come from the Centiral Eromange
Basin area. Many of the old workings are abandoned and omly the more
accessible are mined in a desultory fashion by gougers and touristso
However the industry is recovering and organizcd attempts axre being made
to reopen some workings. Little attention has been given to finding new
deposits (see Drilling and Geomorphology Project) although the Late Cretaceous
chemically differentiated rocks to which opals are confined are very extensive.
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WESTERN EROMANGA BASIN -7

by
A. Mond

Staff: A. Mond.

. The study of the western part of the Eromanga Basin continued
during 1973 with an assessment of the results from the 1971 fieldwork
and drilling, and with a field season of two months duration from
12th June to 14th August 1973.

A report on the stratigraphy of the area (Record 1973/47)
based on the previous fieldwork wes prepared and issued in the early
part of the year. It was suggested that 1) the Tarlton Formation,
previously regarded as probably Triassic, consists of Permian Crown Point
Formation plus Juressic to Lower Cretaceous De Souza Sandstone; 2) the
Rumbalara Shale appears to be restricted to the type area, the other
Cretaceous rocks previously mapped as Rumbalara Shale are units of the
Rolling Downs Group; 3) the undifferentiated sedimentary rocks cropping
out in the northwestern Simpson Desert Sheet area (Expl. Notes SG/53-4)
resemble Tertiary (Miocene) Etadunna Formation of South Australia.

Geological mapping carried out during the 1973 field season
covered both Queensland and Northern Territory parts of the western
Eromanga Basin. The geological mapping and reinterpretation of shallow
stratigraphic drilling in the Hay River Sheet area (Record 1973/102)
provided data to support conclusions made in the previous year.

Fossil plants were collected from the Tarlton Formation on the
top of Tarlton Range (Tobermory Sheet area). Well preserved clear
impressions in a micaceous sandstone show some fine detail and the plants
were identified by R.E. Gould (pers. comm., 1973) as equisetalean stem
(?Schizoneura sp.), Ptilophyllum sp. (P. pecten), Taeniopteris (Macrotaeniopteris)
8p., Brachyphyllum sp. and Pagiophyllum sp. The flora contains only a few
elements, but on the basis of the most abundant form, Ptilophyllum sp., it
is Jurassioc -~ Early Cretacecus.

From the 1973 fieldwork it is apparent that the Juressic to
Lower Cretaceous Longsight Sandstone of the northern part of the area is
equivalent to the De Souza Sandstone of the western part. Further south,
the De Souza is equivalent to a sandstone known in South Australia as the
Algebuckina Sandstone, and to the overlying Cadna~owie Formation which is
composed of calcareous sandstone and shale. The units overlying the
Longsight Sandstone in the northern area, the Wallumbilla Formation and
the Toolebuc Limestone, pinch out westwards and palynological evidence
suggests that the Longsight is overlain by Allaru Mudstone towards the
northwestern margin of the basin.

Ceological study of Cretaceous rocks mapped previously as the
Rumbalara Shale confirmed that they belong to the Rolling Downs Group
(Table S2). At the present it is difficult to establish the distribution
and relations of individual units in this western part of the basin
(Figure S3). A1l rocks are very weathered and shallow stratigraphic
drilling would be necessary to provide fresh material for palynological
and lithological studies. Wire-~line logging of water bores in this area
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Table S2.
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Age NORTHERN PART WESTERN PART NORTHWESTERN PART SOUTHWESTERN PART
Vine, 1971 Wells et al., 1970 Wopfner, 1969
Lower to = — = = S
Upper Winton Formation Winton Formation Winton Formation
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3 & =
& Mackunda Formation S | Mackunda Formation Mt Alexander <(////r
E E g’ Sandstone N
g g B Member ///’
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o - Toolebuc Limestone = | Toolebuc Limestone 3 rﬁooldridge lat Mbr
2 & & 4 Coorikiana Member
» - H P
| Wallumbilla Formation Wallumbilla Formation és Bulldog Shale
! ) i
- Jurassic I
to De Souza Longsight Cadna-owie Formation
Lower Longsight Sandstone De Souga Sandstone I -
Cretaceous Sandstone Sandstone
U - l Algebuckina Sandstone
" Tarlton Pormation > U U U U U U
‘l N
g' Ecb: Permian Crown Point Formation Crown Point Formation Mount Toondina Beds
. |

Queensland, Northern Territory and South Australia.

Comparison of stratigraphic nomenclature of the Permian to
Cretaceous rocks in the western part of the Eromanga Basin,
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has not proved very helpful, mostly because of very poor quality of
recording. The results of drilling and geophysieal surveys indicate
that all units of the Rolling Dowms Group thin towards the northern and
western margine of Eromanga Basin.

Along the western and southern margins of dry lakes in the north-
western Simpson Desert Sheet area, there are good exposures of a unit
tentatively correlated with the Etadunna Formation. The relation of this
sequence to the Tertiary Etingambra Formation is obscured by sand, but it
is believed to be younger. In 1973 a visit to this area added to the
number of previously discovered lungfish toothplates and shark teeth.

A piece of silicified bone, the origin of which is at the present time
unknown, was also discovered. A preliminary study has suggested
(Prof. J.W. Warren, pers. comm., 1973) that it may be a part of whale's
vertebra.

SURAT BASIN PROJECT

by
N oF . Exon

Staff: N.F. Exon.

All explanatory notes dealing with the 1:250 000 Sheet areas
in the Surat Basin are published or in press. A paper entitled "Injune
Creek Group — amendments and an addition to stratigraphic nomenclature
in the Surat Basin", written jointly with GSQ geologists, was published
in the Queensland Government Mining Journal.

The first draft of a paper for the 1974 APEA Conference entitled
"The geological evolution of the southern Taroom Trough and the overlying
Surat Basin" has been writtem. This concentrates on the development of
the Taroom Trough, and the overlying Lower Jurassic sequence, which contains
most of the petroleum reservoirs of the area.

In January, Exon gained valuable experience working with the
wellsite geologist on AAQ Bindango No. 1 well, west of Roma.

Surat Basin Bulletin

Since gas was first discovered at Roma in 1900, approximately
400 petroleum exploration wells have extended the petroleum reserves in
the Surat Basin, the great majority drilled since 1960. Following BMR~GSQ
regional mapping of the Surat Basin, outcrop and subsurface information is
being combined in & Bulletin giving a coherent picture of the regional
geology; the first draft of about half the text for the Bulletin has now
been completed and the rest should be completed in 1974.
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Hell correlation diagrems have been prepared, and compaay Seismic
data were compiled for various horimons a% 1:1 0CO 000 scale;, the scals of
the regional geological wmep. From coxrelation of 260 petroleum exploration
wells and 170 wirelinc-logged vater bores (logged during BMR’s continuing
program), 88 well as the scismic compilations, several waps have been
prepared. These include 14 isopach, six structure contour, and w0 palaso-
geological maps. A bascament structure contour wap, Uhich illusirates the
present—dey strucbure, and fourxr imopach maps covering the nmajor subdivisions
of the sedimentary sequence, sre presented im Figure S4. On %he besis of
these maps it is now pomsible to present & synthesis of the Pexamlan— Cretaceous
deposition in the area.

The early Permion (see "Permian Isopach”) marine sediments were
laid down throaghout the area mortheast of a basement high. They thicken
eastward, showing thet the present—day eesterly highs had not developed.
Regressive strandline sands in this sequence have yislded petroleum in &
number of wells, and such sands are the main targets in present eploration
eround tho Reme Shelf. As much a8 700 m of Upper Permian coal mzasures
transgressed over the marine Pexmian onto tho southwestorly basement high.

In the late Permian and early Triassic, granites were intruded
in the ¢ast end the Texas High started %o rise. By tho late Trisssio the
Auburn Arch and Yarreman Block had also risen, end the faulied casiein
margin of the Taroom Trough had completely formed. The Priassic isopach
mep (Figure S4) shows that Triassic sedimentation was thickest along the
axis of the trough. Isopach maps of finer Triassic intervals show tha%
Triessic sediments vere not deposited east of the fault-line im the south,;
but were in the morth, where the faulting commenced only in the mid-Triassico.
The Lower Triassic sediments are red-beds derived from erosion of red soils,
but in the Middle Triassic the fluvial sediments deposited conbainsd no red

detritus.

By the late Triassic the Taroom Trough had stabilized and a long
period of erosion took place. Lover Juressic sands of the Surat Basin
were deposited on the unconformity surface, and even the basal sands
extended well beyond ¢he Taroom Trough. Each Jurassic Surat Basin unit
covered & wider area tham its predccessor, and by the late Jurassic the
southwesterly high had been completely covered. The Juressic=Hsocomian
isopach (see Figure S4) shows that this terrestrial sequence is thickes?
above the Taroom Trough, in which steady compaction led to subsidence
which formed the Mimosa Syncline. The compection ceased by the Upper
Jurassic, when uplif{ occurred in the north end east and the former palago-
slope to the north was reversed., A second axis of depesition, overlying
a basement depression, is nov marked by the Dirranbandi Syncline.

Juressic deposition was oyoclic in neture with cycles hundreds
of metres thicks broadly, the sequence of enviromments in each cycle was
braided streams, followed by meandering streams, followed by swemps.
In the first Lower Juressic cycle the lower Precipice Sandstone was laid
down by braided streams; this porous and permeable sandstone body is
thickest (up to 900 m thick) and coarsest in the Mimosa Syncline, and the
major petroleum fields lie within it on either side of the symcline.
The only mejor marine interlude in the Jurassic occurred toward the end
of the first cycle, when beach sands of the Boxvale Sandstone Member and
oolitic ironstone horizons were laid down within the upper Evergrseen Formation.
The second cycle started in the Lower Jurassic with the Hutton Sendstone
and terminated in the Middle Jurassic with the thiclk and economically
important Walloon Coal Measures. After three more such cycles ths Lower
Cretaceous sea invaded the area.
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The sea entered from the west or south in Neocomian times.
The isopach map (see FPigure S4) shows that the Nebine Ridge and the
western part of the St George-Bollon Slope formed a high area, and that
the Dirranbandi Syncline and Paroom Trough were no longer important.
The initial t%ransgression laid down beach sands and shallow marine silts
(Bungil Formation). The rest of the Cretaceous sequence (Rolling Dowms
Group) consists of muds, silts and sands laid down during subsequent
transgressions and regressions., The sea finally withdrew from the
basin in the Upper Albian,

There followed a long period of planation and deep-weathering,
before mid-Tertiary basaltic volcanism and uplift in the north and east
led to the present regime of erosion and some deposition by southwesterly
flowing streams.

From the various isopach maps, migrational trends for hydrocarbons
produced at various times can be hypothesized. An untried prospect
suggested by the present study is the Hutton Sandstone pinchout against
the basement high in the Bollon area in the southwest. In Middle Juraesic
times migration would have been westward into the pinchout which is sealed
by the Walloon Coal Measures, Later movements produced the present slope
up to the north; but structural {raps or porosity/permeability barriers
may have prevented escape in this direction.

OFFICER BASIN PROJECT

by
¥M.J. Jackson

Staff: M.J. Jackson, P.J. Kennewell (BMR); W.J.E. van de Graaff, J.C. Boegli (GSWA)

The main effort of the group was directed towards the production
of the twenty 1:250 000 Preliminary Maps covering the Officer Basin area.
The writing of Explanatory Notes and processing of maps from Preliminary
Edition to First Edition was started and laboratory work with associated
reporting was also done, The only field work, associated with the
project, done during the year wes a small amount of detailed mapping of
Precambrian crystalline rocks along the southwest margin of the basin.
This work was done by J. Bunting and R. Chin (Geological Survey of Western
Australia) so that photo—interpretation and map compilation of four of the
Sheet areas mapped in 1971 composed mainly of Officer Basin sedimentary
rocks, but also containing some Precambrian basement, could be completed.

At the end of October twelve of the Preliminary Map Sheets had
been printed (four were printed in late 1972). Of the remaining eight,
Neale and Lennis are almost ready to go to the printers; Cundeelee,
Minigwal, Plumridge and Rason are awaiting minor additions following the
1973 detailed mapping; and photo-interpretation and compilation is in
progress on Waigen and Throssell. Explanatory Notes Hr Cobb, Herbert
and Warri were written and authors' corrections were made to the maps.
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A draft Record on the results of ihe 1972 stratigraphic drilling
project wae written, but completion has been delayed until results of

additional palynological, petrological and geochemical work being done
on core samples are available.

AW, Compston (ANU) completed Rb:Sr isotope dating of basalt
samples from the Table Hill Violcanics and is preparing the results for
publication. He has obtained a moderately well-defined internal mineral
isochron from the specimens indicating a Lower Cambrian extrusion and

recommends abandoning the 1100 m.y. radiometric age previously assigned
to the volcanics.

Glauconitic sandstone samples collected in 1972 from gently

folded rocks of suspected Proterozoic age along the western margin of

the basin have been dated by AMDEL. Six samples of glauconite collected
from the basal 10 m of the sequence give an aversge K-Ar age of 1695 m.y.
A sample of dolerite collected from a sill about 1000 m higher up the
sequence dates at 1050 m.y. (Compston, ANU pers. comm.). Dr W.V. Preiss
(Geological Survey of South Australias

analysis of stromatolites collected from this sequence in 1972, The
results of these individual studies are to be combined and published.

Lectures on Officer Basin work were given to the BMR and to the
45th ANZAAS Congress. In cooperation with authors from the Geological
Surveys of South Australia and Western Australia a paper on the geology
of the Officer Basin was written for the AIMM volume on the Economic
Geology of Australia and Papua New Guinea.

NGALIA BASIN PROJECT

by
A.T. Wells

-,

The objectives of this project are to prepare a summary of the
geology of the Ngalia Basin in co-operation with the Geophysical Branch,
to prepare 1:500 000 geological and geophysical maps, and to report on
the results of shallow stratigraphic drilling. This work is scheduled
for completion in 1974.

In 1973 a short review paper of the geology of the Ngalia Basin
was written as a contribution to the AIMM Volume on the economic geology
of Australia and Papua New Guinea. Drill core samples submitted by
exploration companies searching for uranium, were examined.,

is continuing a detailed morphological
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NORTHEAST CANNING BASIN PROJECT

by
AN, Yeates

Staff: A.N. Yeates, R.R. Towner, P.A. Jell (April-September)
Mrs L. Wybom (April-August) (BMR); R.W.A. Crowe (GSWA).

The objective of the survey was to continue the mapping of the
Canning Basin, W.A. started in 1972 by revising the Phanerozoic geology
of the Mount Bannerman and Cormish 1:250 000 Sheet areas and by mapping
and compiling 1st edition geological maps of the Crossland, Dummer,
Helena and western part of the Webb 1:250 000 Sheet areas.

A BMR Mayhew 1000 rig was used to provide subsurface data and -
cores from below the weathering profile suitable for palynological dating.
Twelve holes totalling approximately 2000 metres were drilled. Hand
auger samples were taken from numerous claypans and salt lakes.

Regional Geology

The Canning Basin contains dominantly Ordovician to Cretaceous
marine and continental epiclastic sedimentary rocks deposited within an
intra~cratonic basin,

The major tectonic elements in the northeastern part of the
Canning Basin are the Bannerman Shelf, the Gregory Sub-basin (the
goutheastern extension of the Fitzroy Trough) the Barbwire Terrace and
the Crossland and Helena Platforms which form part of the Mid-Basin
Platform (Figure S5). Movements along the faults which separate these
tectonic elements produced subsidence during deposition. Faulting
persisted well into the Triassic.

Near the northeastern margin of the Canning Basin (Billiluna and
Mount Bannerman 1:250 000 Sheet areas) Ordovician sandstones lie with
angular unconformity on a basement of tightly folded Proterozoic quartzite
and granite. In the Mount Bannerman Sheet area, conglomerates of the
Permian Grant Formation unconformably overlie these Ordovician sandstones;
in the Billiluna Sheet area, they are most probably overlain disconformably
by Upper Devonian sandstone. Other Devonian and Carboniferous units
intersected in Wapet Lake Betty No. 1 have been overlapped by Permian
sedimentary rocks in the area mapped, and do not crop out.

The Permian sequence consists of at least five cycles of alter-
nating marine and nonmarine rocks.

A s8light regional disconformity separates the Palaeozoic Formations
from the overlying Triassic rocks which are largely nonmarine. The
Triassic units are continuous with those in the Fitzroy Trough to the north-
west, though the Culvida Sandstone appears to be restricted to within 150 km
of its type area. It is the oldest known Triassic unit in the Canning Basin.
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Table §3: PHANEROZOIC STRATIGRAPHY OF THE NORTHEASTERN
PART OF THE CANNING BASIN

Age Formaticn and Thickness in Lithology Fauna or Flora Environment of Economic Gnology
Map Symbal Metres Deposition
Qa 10t Silt, sand and gravel River, creeks, claypansg aome aquifers
CQuaternary Qo 5t Sand (occuro ta depreasions) Anclent drainage
depreaions, flood
cut arean
Qz 20% Sand (aeolian) Aeolian degert Pooaible aquifer if
- undzriain by impermeabl2
bads
Qe 1 Evaporites - gypsum, Dagert, cait
caliche lake
Czk 3 Calcrete Rare gastropods, algal Evaporitic lakes,  Excellent shallow
structures floodouts, river aquifer if balow the
deposits and water table
ground water '
seepage deposits
Undivided o . .
Cainozoic Lawford Beds 15- Calcrete, marl, Wood fragments, algal River deposits, Containg alkaline water
conglomerate structures, leaves aggociated with
evaporating
groundwater
Czl 10t Laterite Fossil soll profile
developed on labile
rocks
Czo 2k Silerete Weatherod praoftle
developed on highly
quartzooe rocks
Erokine 8andstone 50% Fine sandotone Plant remaing, trace 8mall channel Potentinl aguifer
Tre toontlo depooits on alluvial in gome areao. Potential
plain potroloum recervolir
Triassic +
Blina Shale 13 130- Micnceocus siltotone, Plant remalno, trace Low relief atluvinl Potentinl petroleum
Trb ohale tossils, burrows, verte- plain, lagoons and  cap rock
brate bones, pelecypods mud flats
cruptaceans.
Culvida S8andstone 200 Sandstone, siltstone, Plant remaina Meandering river
Trc conglomerate, redbeda deposits
Barbwire Sandstone Conglomerate, coarae (o Fluviatile
PERMIAN Pw 20 medium sandsione, ciltstone
CR Millyit Sandstone 30m Conglomerate, coarse to Plant fossils Fluviatile
MESQZOIC Pm medium candstone
P3" G 50 m& Ferruginous shales and Brachiopods, pelecypods, Shallow marine
siltstones, micaceous gastropods, burrows :
"py" o 40 m I Labile quartzoce pand- Wood {ragmenta Fluvintile
. ctone
Godfrey Beds 250 m® Fine quartzose sand- Worm burrows, trace Intertidal-coastal
stone fossils, plant remains plain
Hardman Member 200t Labile sandstone, Brachigpods, pelecypods, Near shore ghallow
c Ph . siltotone, shale gastropods, trace fossils, marine to tidal flat
1 burrows
sl
PERMIAN 53 Condren Sandstone 150% Quartzoge sandstone, Plant remains, trace Meandsring river, Thin coal seams
" Member Pr kaolinitic and carbon- fossilo, burrows dslta and egtuarine
g acoous oiltctone
g Lightjack Member 2508 Labile sandstone, quart- Brochiopods, pelecypoda, Noar chore, shallow
9 Pj zose sandstone, conglo- gastropoda, scaphopods marine and tidal flat
merate, siltotone and shale trace fossils, burrows,
o] plant remains
Nocnkanbah Formation  200% Shale, siltstone, Brachiopods, pelecypods,  Beach, tidal flat
Pn coquinite, fontainbleu gastropods, trace fosoils, and challow marine
siltstone, ferruginous tish and shark teeth and
beds with concretions bones.
N
Poole Sandstone 250% Fine, thinly bedded, Estuarine, coastal Excellent aguifer
Pp quartzose sandstone plain and beach
Grant Formation at least 250-  Quartzose sandstone Wood fragments, trace Fluvial and shallow Excellent aquifer
conglomerate, silt- fossils, burrows marine
stone, shale
Carboniferous € ? Subsurtace unit only ?
Upper Knobby Sandstone* at least 200  Quartzose sandstone, Sheet flood river Potential aquifer
Devonian Duk conglomerate Fish plates, deposits
plant remains
Lower Carranya Formation® 100 Fine quartzose gand- Trace fossils, trilobites, Shallow marine, Potential petroleum
Ordoviclan Cc stone, labile gandstone, gastropoda, brachiopods,  posaibly shoreline reservoir rock.

conglomerate

pelecypods in places

4¢ new units

* new names
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Resgults

The revised stratigraphy is shown in Table S3 and rock relationships
in Pigure S6. Previcusly unknown Permian and Mesozoic units were mapped
and the distribution of others modified, Two new units of Upper Permian
or Mesozoic age were discovered in the Crossland Sheet area, The Erskine
Sandstone was found to extend into the Cormish and Mount Bannerman Sheet
areas and the Meda Formation, Poole Sandstone, and Grant Formmation found
to be present in the Cornish Sheet area. The Godfrey Beds (previously
thought to be Lower Cretaceous) are now thought to be possibly Permian.

The mapping has shown that the youngest sedimentary formations
are mostly restricted to the axial region of the Pitzroy Trough, and its
southeastern extension, the Gregory sub-basin. Fault zones separate the
Fitzroy Trough and Gregory Sub-basins from the Bannerman Shelf in the
north and the Mid-Basin Platform in the south (Figure S5). In most
places these faults separate blocks that have been downthrown towards the
axis of the Gregory Sub=basin. Faulting which was continuous over
several periods during deposition, allowed a greater thickness of sediment
to be deposited in the Gregory Sub-basin than on the adjacent platform
and shelf areas,

New stratigraphic names will be proposed for the Ordovician
sandstone (Carranya Formation) and the previously informally named Upper
Devonian Knobby Sandstone will be formalised. Plant fossils collected
from the Millyit and Barbwire Sandstones may allow more accurate dating
of these units. The two new Permian units will be named when their
distribution is better known.

Sedimentary facies recognized indicate deposition under shallow
marine, intertidal and terrestrial conditions, Facies changes are
apparent within many units but some persist with little change for
distances of at least 400 km.

Many plant and animal macrofossil collections were made from
nevw localities and study of these, in conjunction with that of microfloras
from drill core should emable accurate dating of several units.

Fresh cores of the following units were recovered during the
shallow stratigraphic drilling: Hardman Member, Condren Sandstone Member,
Light jack Member, Noonkanbah Formation, Culvida Sandstone, Blina Shale,
and Cainozoic deposits associated with Lake Gregory. BMR Cornish 2
intersected "red beds" in the base of the Culvida Sandstone,

The discovery of algae (including stromatolite~building types)
being encrusted by calcium carbonate precipitated from alkaline spring
waters in McDonaldson Spring has suggested a likely origin for the Lawford
Beds and other Cainozoic calcrete deposits, which occur over large parts
of the area. Algal structures can explain many pustular and curvi=laminar
textures in ancient calcretes. In some modern calcretes these structures
are apparently nonbiogenic and a study of the spring deposits may suggest
ways of distinguishing nonbiogenic and biogenic calcretes.

The stromatolites grow actively on the well-oxygenated, turbulent
face of small waterfalls in the oreek draining from the spring seepages.
On such waterfalls, pustular aggregates of filamentous blue-green algae
form curvi-laminar layers of carbonate that are broadly parallel to the
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face of the waterfall, Douwnstream progradation of the waterfall thus
results in the formation of small "reef-like" bodies up to 2 metres in
width.

Algal slime on the bottom of the creek binds detrital sediment
to form an extremely porous type of calcareous sandstone. In places,
the detrital grains are not in contact; they were initially supported
by a meshwork of algae. Carbonate was precipitated around the algae
which later decomposed producing the very porous structure.

Evidence of rapid precipitation of carbonate is shown by the
abundance of relatively fresh Eucalyptus and Acacia leaves embedded in
carbonate. Often, these can be extracted from the carbonate substrate
to reveal leaf imprints before the leaf has completely decomposed.

Samples of the stromatolite-building algae (both live and dead)
will be studied in cooperation with Dr Walter and the Baas-Becking
Laboratory to determine whether they actively precipitate carbonate and
10 see if they accumulate metals,

MELVILLE ISLAND, COBOUT.G PENINSULA PROJECT
by
R.J. Hughes

Staff: R.J. Hughes.

The reconnaissance geological mapping of the Mesozoic and Cainozoic
sediments of the Melville Island and Cobourg Peninsula 1:250 000 Sheet areas
was completed between 14 May and 13 September. Investigations of heavy
mineral beach sands on Melville Island were continued and a detailed examination
of bauxite on Cobourg Peninsula was made., Stratigraphic drilling was carried
out on Cobourg Peninsula to provide subsurface information on the Cainozoic
and Mesozoic sequences, to investigate groundwater potential and to find the
depth to, and nature of, basement. The drilling shows that during the late
Cretaceous a thin wedge of marine sediment was deposited over much of the
Cobourg Peninsula Sheet area and that it rests on Lower Proterozoic meta—
morphic and igneous rocks probably of the Nimbuwah Complex.

The rusults of the drilling are summarized in Table S4 and the
positions of the holes are shown inFigure S7.

hnalysis of beach sands collected from Bathurst and Melville Iaslands
in 1972 indicated that concentrations of heavy minerals are present on their
northern cousts. Four areas were further sampled in 1973. Samples were
collected by hand auger from several environments at each locality including
beaches, sand dunes, tidal flais and vegetated former strandlines. Although
analyses are not yet available field observations suggest that high concentrations
of heavy mineral sands occur within the beach and dune sands at Cape Van Diemen
and in the region of Radford Point, Melville Island. The heavy mineral concen-—
trations have almost certainly been derived from nearby Tertiary Van Diemen
Sandstone, cliff sections of which contain thin laminae of opaque minerals.



TABLE S4: STRATIGRAPHIC DRILLING RESULTS COBOURG PENINSULA, NORTHERN TERRITORY, 1973
Hole Location P Coring/ Wireline Objectivea Results Status
Recovery logs
Cobourg GR 626476 67.5m 2 cores No logs 1. Determine thickness O-3m Pisolitic & concret- Plugged and
FPeningula 1 Cored 1.8m and nature of laterite ionary ironsatone, abandoned
recovery profile. 3=4.5m Hottled sandatone &
0.6m 33% 2, Determine depth to claystone.
recovery and nature of basement. 4.5=-21m Leached sandstone
& claystone
21-58m Poorly sorted, quar-
tzose sandstone &
siltstone (Marligur
Member)
58-67.5m Serpentinite, ?
Cobourg GR 626490 134.0m 1 core No logs 1. Determine nature and 0-13m Soil, iron-stained Cased to 2.4m
Peninsula 2 Murgenella Cored 1.5m thickness of Cainozoic uartz sand and clay cemented off,
Plain recovery sediments on Murgenslla Cainozoic) plugged and
1.5m 100% Plain, 13-73m Dark grey mudstonse abandoned,
recovery 2., To find whether (Wangarlu Mudstone
Cretaceous sediments are Member)
present at this locality 73-134m Poorly sorted,
and if so to provide fresh uartzose sandstone
samples for palynological Marligur Member)
examination. Artesian water flowed from
3+ Determine depth and a coarse~grained sandstone
nature of basement, aquifer, 120-134m intgrval,
at estimated rate 45n”/nhr.
Cobourg GR 610525 290.5m 9 cores SP &R 1. Determine nature of O=-10m Soil & fine sand Cased to
Peninsule 3 Murgenella Cored 15.2m to Cretaceous sediments in (cainozoic) 10.4n plugged
Barge Land=- recovery 151.2m vieinity of Mountnorris 10~70m Interbedded, fossil-= and abandoned
ing 11.2n 74% Fault. iferous fine sand-
recovery 2. Provide information of stone, siltetone and

facies changes and strati-
graphic control within

minor mudstone
{Moorkinu Mezber)



Upper Cretaceous.

3. Examine nature of
inferred unconformity
between the upper and

70-281.5m Foasiliferous,

dark grey mudstone
(Wangarlu Mudstone

Member)

Lower Cretaceous Sediments, 281.5-289m Poorly sorted,
uartzose sandatone

Marligur Member)

289-290.5m Quartz, feld-
spar blotite gneiss

(Nimbuwah Complex)

Cobourg GR 628499 138.5m 1 core SP &R 1. Test for groundwater 0-5m Soil & pisolitic Cased to
Peningula 4 Murgenella Cored 1.8m to cloaser to Murgenella than gravel (Cainozoic) 14.%2m flow
Plain recovery 138.5m Cobourg Peninsula 2, 5-98 Fogsiliferous, dark sealed off by
1.8m 100% 2. Determine nature and ey mudstone valve acting
recovery thickness of Cretaceous Wangarlu Mudstone under instruct-
sediments, Member) ions of NTA
3. Provide fresh samples 98=138,5m Poorly sorted, Water Resources
for palynological examinat- uartzose sandstone & hole
ion. Marligur Member) abandoned,
4, Find depth and nature Artesian water flowed from e
of basement, coarso=-grained sandstone =
aquifer, interval
120n-13835m, at estimated
rate 70m”/hbr.
Cobourg GR 630519 276.0m { core No logs 1, Test for groundwater 0-30m Interbedded, fine Cased to 11.5m
Peninsula 5 HMurgenella Cored 1.5m at Murgenslla. sandstone, siltstone plugged and
Forestry recovery 2+, Determine nature of & mudstone (Moonkinu abandoned
Settlement 1.5m 100% Cretaceous and provide Momber)
recovery fresh samples for palyn- 30-212m Fossiliferous, dark

ological examination.
3. Provide information
on facies changes

occurring in Upper
Cretacecus,

4., Find the depth and
nature of basement,

grey mudstone with
minor siltstone
(Wangarlu Mudstone
Hember)
212-274,5m Poorly sorted,
uartzose sandstone
Marligur Member)
Sandstone similar
to No 4 & 2 but
mud system prevented
testing for aquifers
274.5=-276m Quartz, feldspar
bictite Gneiss
(Fimbuwah Complex)
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Bauxite crops out along the northern coast of Croker Island and
western Cobourg Peninsula (Figure ST) and is closely associuated with the
laterite profile formed by the in situ weathering of Cretaceous sediments.
Where bauxite is present the laterite profile generally has an iron—-enriched,
hard capping up to one metre thick which is separated from a zone of pisolitic
bauxite by an irregular boundary. The bauxite layer increases in thickness
(and probably grade) northwards up to a maximum of three metres. The off-
shore extent of the bauxite is unknown. Mottled and leached zones underlie
the bauxite but in places are separated from it by a zone of concretionary
and tubular ironstone. Thirty eight samples were collected for analysis
including some from each zone of the laterite profile.

Good quality artesian water was shown to be present in coarse—
grained sandstone at the base of the Cretaceous sequence., Supplies will
probably be developed in the near future for a forestry settlement. Further
traverses across Melville Island enabled the Van Diemen Sandstone and the
Moonkinu Member of the Bathurst Island Formation, and the unconformity
between them, to be mapped more accurately. Type sections for the Van
Diemen Sandstone were measured on Cape Van Diemen, and a well preserved
and diverse flora of fossil leaves was collected from the unit.

Preliminary editions of the Bathurst Island, Melville Island,
Cobourg Peninsula and Fog Bay 1:250 000 geological maps were issued during
the year, as was a Record on the 1972 field program. '
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DENALLED MAPPING PROJECTS

DRILLING AND GEOMORPHOLOGY PROJECY: SOUTHVEST QUEBHSLAND
by
B.R. Seniox

Steff: B.R. Semnior,

Prom early Juno to mid-September ghallov stratigraphic drilling
and goological ficld work were carried out in southvest Ousenzland, a5 the
commencement of a three year progrem devoted to & study of chewmical vweathsring,
superficial gaology, lamdfoxns developwent, and Cainozolc tectonics.

Tho study arce is situated in the morthwest part of Barrolkn
and the vesterm part of the Canterbury 1:250 000 Shect aress (e g8).
This area encompasses an en echelon series of folds including the fuligh
Anticline, and the Curallo and lorney Pones. Chcmicelly woathsrcd rocks
axe particularly voll exposed im cusstas end comtain induratcd beds tho
attitude of vhich provides a meegurable indicatiom of posi-voathering Lold
novemsntz, Up to 190 m of vweathercd rocks arc exposcd in some cuostas.
Don dip these veathered rocks axre concealed bolow younger Ceinozoic and

Ouaternaxry sedimentso

Six stratigrephic boles wers drilled alomg o transect across
tho western flonk of the Hoxney Dome, A%t this location chemically weathersd

Yinton Formation and tho weconforxmably overlying siliciricé Glendowew
Pormation dip gontly vestvards. At the weslern snd of tho drilled 1ing tho

veathered roclks are concealcd bolow Coinozoic fluvial and acolian scdiments.
The objesctives of the drilling wexros

{o Yo cstablish the thiclmoss of presexved veathercd wocks im an
cavivonnent of slight tectonic dimturbencos

20 To recover cores and culiings of chomically weatherezd xocks
uncontaminated by spurious veathering effccts presant in oulcrops

o To collect fresh rock fron tho Vimton Formation for polymelogical
study and for mineralogical comparison with theiw veathered coOunLIPLTTo

fo Po determine the nature of silicification withinm the Glendoveyr

Pornation for eomperigon vith outeropping silerote bodao

Fable 55 sumarizos the ériliing resulis. A total of 493 =
of drilling were completed of which 67 m woro cored. Uirelino logs which
include s6lf potentiel, single point resistivity and gampo~-ray logs vere
obtained from ocach hole., Sufficient corc and cuttings vore rocoversd %o
achieve the objectives listed aboveo

Proliminery essescment of meagured sections and drill holes
indicate that tho chomically weathered Uinton Formatiom bas a trizonal
profilc. This profilec cam omly bo seem vhere the presoxrvcd sequence ig im
tho excess of 70 m thick. %he basal third of the profile has sbundant
forruginous concretions, lenscs and beds. The contral third is varicoloursd,
ochroous and grades by incroasing silice induration %o a silicsous capping.
Boundaries betveen the zones are indistict avd all have random iron-oxide
nottling, steining, and preservation of parent sodimeniary tenbureso
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TABLE S5, STRATIGRAPHIC DRILLING AND
HOLE /LOCATION /RIG ELEVATION TOTAL DEPTH WIRELINE OGS SECTICN PENETRATED
(Canterbury 11250 000 Sheet (Pormation tops)
CANTERBURY NO,., 6 Grid ref. 195 m 141 m SP to 140 0 Quaternary
460843 Mayhew 1000 R to 140 15 Winton Fm. (unweathered)
Camma~ray to 139 141 T
CANTERBURY NO. 7 Grid ref, 103 m 90 m SP to 89 0 @Quaternary
450846 Mayhew 1000 R to 89 2 Glendower Fm.
Gamma~ray to 85 42 Winton Fm (chemically
weathered)
65 Winton Fm. (unweathered)
90 TD
CANTERBURY NO. 8 Grid ref. 137 m 94 m SP to 93 0 Quaternary
445854 Mayhew 1000 R to 93 20 Glendower Fme
Camma-ray to 92 39 Winton Fm. (chemically
weathered)' =
64 Winton Fm. (unweathered)
94 TD
CANTERBURY NO. 9 Grid ref. 109 m 93 m SP to 94 0 Glendower Fm,
453845 Mayhew 1000 R to 94 8 Winton Fm. (chemically
Gamma-ray to 93 weathered)
60 Winton Fm. (unweathered)
93 T
CANTERBURY NO. 10 Grid ref. 112 m 43 m O Winton Fm. (chemically
455846 Mayhew 1000 weathered)
Gamma~ray to 40 33 Winton Fme {unweathered)
43 TD
CANTERBURY NO. 11 Grid ref, 21 m 32m 0 Quaternay
457845 Mayhew 1000 3 Winton Fm. (chemically
Gamma-ray to 31 weathered)
26 Winton Fm., (unweathered)
32 ™
SP Spontaneous potential
R Resistivity




7.
CEOMORPHOLOGY PROJECT 1973

CORING AND RECOVERY OBJECTIVES RESULTS

o

T cores
Cored 20 m
Recovered 18 m

90%

12 cores
Cored 30 m
Recovered 29 m

975

5 cores
Cored 9 m
Recovered 8 m

89%

5 cores
Cored 15 m
Recovered 12 m

8o

Nil

Nil

To obtain lithological
information within the
unweathered Winton Fm,
for mineralogical/bhemical
comparison with chemically
weathered equivalentis,

To obtain core and cuttings

analyses and palynology. In
addition, information on
attitude, distribution and
lithology of chemically
weathered Winton Fm. and
silicified Glendower Fm.

was sought.

as above

as above

Drilled for closer correla-
tion between holes 6 & 7.

ag above

B

" Lignitic coal seam at 15 to 17 m
Recovered sufficient core- and
cuttings for analyses and

palynology.

Glendower Pm. was thicker than

for clay mineralogy, chemical expected and overlies a truncated

gsequence of chemically weathered
rocks of the Winton Fm. Numerous
aquifers within Glendower Fm.

Numerous lenses and beds of
silerete within Glendower and
Winton Fm. chemically weathered
rocks progressively truncated
down dip. Some aquifers in
cavernous silcrete and interbeds
within Glendower Fm.

ery strongly indurated surface
gilcrete bed, Chemically
weathered Winton Fm., is 52 m
thick and was the thickest
encountered in this series of
holes but falls well short of
the 100 m*+ thicknesses measured
in outcrop around the peripheral
cuestas the Morney Dome,

Penetrated basal portion of
chemically weathered Winton Fm.
profile through transitional
Fone into unweathered rock.

as above
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Chemically weathered Winton Formation rocks are very extensive
in southwest Quecensland and precious opal deposits are restricted to this
zone of weathering, The profile is usually incomplete and is truncated by
early Cainozoic erosion. It appears that the basal zone of the profile is
most receptive to the formation of opal; migrating monosilicic acid has been
arrested in voids in ‘ironstone' concretions and along basal portions of
channels and small compaction faults. It seems probable that opal enrichment
took place after erosion caused the basal portion of the profile to be closer
to the ground surface, providing conditions suitable for the access of
siliceous groundwater in the phreatic zone. Establishment of a demonstrable
profile within the chemically weathered Winton Formation may enable refinenert
of the prospecting techniques for this gem minersl.

Drill holes revealed that silicification within the Glendower
FPormation is more diffuse than in nearby outcrop. The typical strongly
indurated grey-coloured silcrete was not penetrated in the subsurface. It is
possible that proximity to the surface and further drying out of the amphorous
8ilica gel may result in herdenins of sileoroiz

TANTANGARA AREA PROJECT

by
M. Owen

Staff: M. Owen, D.E. Gardner, D. Wyborn (part-time), J. Saltet,
Miss M. Shackleton (part—time).

The Tantangara Party mapped a total area of 2150 km2, 1550 km2
in the Tantangara 1:100 000 Sheet area and the remainder in the Brindabella
1:100 000 Sheet area. Drafting of the Preliminary Edition of the Tantangara
Sheet is well advanced.

The more important advances in knowledge include the recognition
of the Tantangara Beds as an early Llandovery flysch sequence, the first
of this age reported from the southern Lachlan Geosyncline; the recognition
of a major mid-Llandovery orogenic phase, not previously reported from
southern NSW; and the recognition that sedimentation was continuous in the
area from the late Llandovery through the Wenlock and Ludlow to the early
Pridolian.

The boundaries of the various intrusions within the Murrumbidgee
Batholith were accurately delineated, and clear field evidence of the order
of intrusion of the various bodies was obtained. The Gingera Granite was
found to be a composite body, and to be significantly different from the
granite near Adaminaby previously included within it, and which has now been
named the Mclaughlin Flat Granodiorite.
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The oldest rocks in the area, the Boltoms Beds, ars possibly
middle Ordovicien. Five units have been distinguished within the Bolton
Beds, based on relative proporiions of arenitic, argillitic and tuffaceous
material. The beds are eszentially a quartz—=rich flysch sequence that
passes gradually upwards into the Tcuperance Chezt. The latiter; in addition
{0 chert, has meny interbeds and lenses of agglomerate, tuff and lave and
passes up into the Nine Mile Volcanics, within which three uni%s have been
recognized. The thin basal unit of interbedded sediment and tuff passas
up into & thick scquence of tuff and minor interbedded sediment which is
overlain by a thick sequence of basaltic lava and minor sediment. Grapto—
lites from both the basal and upper units indicate a Gisbornian age for
the Nine Mile Volcanics.

The relationship between the Nine Mile Volcanics and the younger
Nungar Beds and Adaminaby Beds is uncertain, but could be conformable.
Both the Nungar Beds and Ademinaby Beds are formed of quaxtz—rich arenite
and siltetone, slate and minor chert, and have beesn dated by grapitolites
as Bagtonian, The two umite could be latesrel squivalenis.

‘ The Ordovician was brought to a close by & period of folding,

the Cobblers Creek Orogemic Phase of the Bocnambran Orogeny, and ssdimsniation
resumed in the early Llandovery with the deposition of a thick flysch
sequence, the Tentengere Beds. Further folding took place in the middle
Llandovery (the Pamuera Orogenic Phase of the Bemambran Orogeny) eand this
appears to have been the major orogenic episode in the area.

Sedimentation resumed in the late Llandovery with deposition of
the Peppercorn Beds, a sequence of clastic shelf sedimenis, and appears to
have been continuous from this time until the early Pridolian in the Cooleman
Caves area, with the deposition of a complex sequence of limestone, silistone
and chert. While marine sedimentation was toking place in the Cooleman area
a thick sequence of acid terrestrial volcanics, the Goobarvegandre Volcanics,
vas extruded to the west, and is possibly represented in the Cooleman area by
tuffaceous material in the Pocket Beds. All marine deposition ceased probably
early in the Pridolian. '

The Murrumbidgee Batholith, Gingera Granite, Mclaughlin Flat
Granodiorite and Lucas Creck Granite appear to be the oldest igneous bodies
in the area and are probably of late Silurian age. The Murrumbidgee
Batholith consisis of nine named intrusions, eight of which are present in
the Tantangara Sheet, and numerous smaller unnamed bodies. Field meapping
has indicated that the foliated and contaminated grancdiorites; such a2s the
Clear Range Granodiorite are intruded by the Shamnon’s Flai Adamellite,
which is in turn intruded by leucogranites. This is in contract to the
conclusions of Joyce (1973) who considered the Shannon's Flat Adamellite
to be the oldest body in the Batholith.

The Gingera Gramite is a composite body composed of foliated biotite
adamellite and leucoadamellite intruded by stocks of fine o medium-grained
leucogranite., The Mclaughlin Flat Granodiorite is a foliated biotite
granodiorite which grades into hornblende=biotite granodiorite and hornblende-
biotite tonalite. The Luocas Creek Granite is a foliated biotite adamellite
similar to the bulk of the Gingera Granite. The Kelly’s Plain Volcanics
consists of porphyritic lavas and ignimbrites ranging from dacites to rhyolites.
They contain phenocrysts of quartz and andesine in a felsic groundmass, and
appear to be extrusive equivalents of the Gingera Granite.
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The Burrinjuck Granite is probably the same age as the Gingera
Granite, and intrudes its own extrusive equivalent, the Goobarregandre
Volcanics., The Burrinjuck Granite consists of biotite and rarely hornblende-
biotite gramodioriie and ademellite. The Goobaryagandra Volcanics are
poxphyritic decitic and rhyodacitic ignimbritos.

The Burrinjuck Granite 2ad Goobarrezendre Volcamics are intruded
by gabbros and dolerites of the Micalong Crecl Basic Igneous Complex.,
I%s age is unkmown. The rocks xenge from olivine gabbro, urelite gabbro
and pigeonite=bearing gabbro to quartz end orthoclase bearing diorites.

During the Lower Devonian many stocks were intruded; ranging from
pyroxenite, gabbro, granogabbro and granodiorite to granophyre, granite and
lencogranite. The largest of these intrusioms are the Heppy Jacks and
Jackson Graniteo. The Heppy Jacks Granite is & ocomposite body composed of
leucogrenite, sodic louscogrenite, hornblende— and augite=bearing granodiorite
and adamellite, granogabbro and hypersthene gabbro. The Jackson Granite
is a pink orthoclase granite. On Coolemen Plein hypersthene and augite
granodiorite stocks occur within 200 m of their extrusive equivalent, the
Rolling Grounds Latite. The latite consisis of phemocrysts of augite,
chloritised hypersthenc and plagioclesc in a felsic groundmess. Further
north the latite is overlain by potessic rhyolites of the [lountain Creek
Volcanics. Thesc are possibly the extrusive oquivalent of the Jackson
Granite. It is probable that the Lower Devonien intermediate rocks
(granogabbro, gremodiorite and edamcllite) were produced by hydridisation
of a tholeiitic basic megma with & potassic granitic magmao

Harker variation diagrams and various triangular diagrams werc
dratm for the igneous rock units. The Gingera Granite and McLaughlin
Flat Granodioritc are chemically very similar %o tho Murrumbidgee Batholith
and belong to the calcalkaline lineage. The Happy Jacks Granite and Hell
Hole Creck Granite aro also calcalkaline, with & slightly wider range of
composition than the Gingere Gramite. The fractionation itrends of these
intrusions arc well defined.

The rocks of the Cooleman Complex —= the Jackson Granite, Gurrangorambla

Granophyre, Mountain Creel Volcanics and Coolamine Diorite — and the Kellys
Plains Volcanics are calcalkeline potassium—rich rocks. The volcanic suites
show a poor fit to fraciiomationm trend lines since they have suffered post—
depositional alteration. The Coolamine Diorite also shows a poor fit to
fractionation trend lines and it is thought that it may be a hybrid body,
formed by mixing of the Jackson Granite which bhas a very limited composition
range, with an unknown basic magme.

The Nine Mile Velcanics are very altered rocks because of burial
metamorphism, and samples do not fit fractionation trend lines, It is also
difficult to tell the magmetic lineage from variation diagrams. Further
work is in progress on the geochemistry of these rocks,

Another 45 whole rock silicate analyses made during 1973 brings
the total for the Tantangare area to 120. A total of 580 stream sediment
samples have been collected, and analysed by AMDEL for & wide range of
elements,

~
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WEST CANNING BASIN PROJECT
by
E.C. Druce

Staff: E.C. Druce, R.S. Nicoll, B.M. Radke.

In 1972 a joint BMR-Geological Survey of Western Australia
field party conducted a detailed examination of the late Devonian=
early Carboniferous sequence on the Lenneard Shelf, Canning Basin.
The sequence (the Laurel and Fairfield units) comsists of poorly exposed
limestone shale and sandstone. The geological history of this part of the
sequence was poorly known and various differing interpretationes have been
published. Geologically the sequence is important because it interfingers
with, and conformably overlies rocks assigned to the Devonian reef complex
and significant traces of hydrocarbons are present in places.

The party undertook detailed petrological, palaeontological and
geochemioal sampling to help elucidate some of these problems,

The party returned from the field in October 1972 and began

analysing data on the fauna, petrology, geochemistry and general geology
of the Laurel-Fairfield sequence.

R.S. Nicoll has examined the Fairfield oonodonts and is beginning

to examine the Laurel conodonts after preliminary identifications were made
by E.C. Druce.

B.M. Radke drew up detailed information on measured sections.
Lithological, petrological, and faunal data was used to delineate different
units in the sequence. B.M. Radke and E.C. Druce have recognized the wnits
in the subsurface; isopach, clastic ratio, entropy, and basement maps
have been prepared. These show a general sinking of the Fitzroy Trough
relative to the Lennard Shelf with tilting of basement blocks away from
the axis. Individual blocks have moved independently with resultant
changes in facies patters. The basin appears to have also undergone
gentle regional tilting to the north or northeast. Finally a cyclic
transgressive - regressive pattern of sedimentation can be observed.

E.C. Druce and B.M. Radke examined the geochemical results.
Limestones from outcrop, and limestones and calcareous clastics from the
subsurface were analysed. Generally the samples are low in Fe and Mg;
they are enriched in Pb, Zn and Ba, The Fairfield calcarenite ie considerably
enriched in Pb (mean 37 ppm) and the clastic-dolomite unit at the Laurel-
FPairfield boundary has high Zn values (mean 34 ppm). Druce spent February
in Perth and Radke August/September in Perth examining material and discussing
Canning Geology with Western Australian Geological Survey, WAPET, and
University of Western Australia.
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HYDROLOGICAL STUDIES

HYDROGEOLOGICAL STUDY OF THE GREAT ARTESIAN BASIN

by
M. Mudibert (BRGM)

Staff: R.S5. Abell, M.A. Habermehl, G.E. Seidel (BMR);
M. Audibert, G. Krebs (BRGM)

The Great Artesian Basin, probably the second largest in the world,
extends over parts of three States (NSW, Qld, SA) and the Northern Territory,
vhere since it was first exploited around the 1880's, the water authorities
concerned meticulously gathered an enormous amount of hydrogeological data.
Although some remarkable hydrogeological syntheses have been made within
the limits of & particular State (such as the one of F.W. Whitehouse and
C. Ogilvie in 1950 for the Queensland part of the basin) no attempt has ever
been maede to study the hydrogeoclogy of the basin as a whole.

The GAB hydrogeclogical project, which was started in 1972,
proposes to achieve such a synthetic study using modern methods such as
mathematical and analog models, and to prepare a tool which allows the user
to mske: :

b) recommendations on how these resources should be managed
¢) predictions of the long term consequences of a given
exploitation scheme.

gag an assessment of the basin groundwater resources

The tool selected is a mathematical model, for which the
computer program was written in 1972. The theoretical basis of the model,
is such that it allows the GAB to be modelled either as a multilayer aquifer
system if it can be demonstrated that recorded measurements actually reflect
pressure differences between aquifers, or as a single semi-confined aquifer
if this condition is not fulfilled.

During the year 1973, the GAB team has been occupied with:
1. the collection of data and organization of the data bank;
2. the preparation of the prerequisites to the input documents;
3. the preparation of input data.

1. Data collection and organisation of the datg b

The main source of hydrological information on aquifers are the
water bores. Because of the great number of bores and the numerous
observations and measurements performed on them a standardized data storage
system was designed in 1972 (BMR Record 1973/25). The process of coding
and transferring all available hydrological data concerning artesaian bores
commenced in 1972, continued during 1973 and is expected to be completed by
the beginning of 1974. In 1973 32 000 computer cards were punched,
classified, stored, and their content checked by specially written checking
programs (BMR Record in prep.). Furthermore a method has been devised,
and the corresponding set of computer programs written, which allows the
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transfer of all data te magnetic tapes for permanent storage, and their
simple retrieval (BMR Record in prep.). The reason for this procedure
is that repeated manipulation of punched cards could result in
accidental loss or destruction.

2. Preparation of prerequisjites to input documents

As a working hypothesis, it has been assumed that three
semiconfined aquifers connected to the water-table should be distinguished.
These are the permeable layers of the following formations or their
equivalent, from top to bottom: ‘

(i) Hooray and Adori Sandstones;
(i1) Birkhead Formation, Hutton and Precipice Sandstone;
(11i) Clematis Sandstone.

All hydrological information has to be sorted and related to the
aquifer(s) concerned. In other words the aquifer(s) tapped by water-bores
must be defined. This was an essential and difficult part of the work
carried out in 1973. The method used consisted of:

(ig preparing structure contour maps of the formations;

(i1 procesaing the relevant dsta to obtain elevations of
tapped intervals in each bore:

(1ii) comparing the results.

This part of the program has been completed, but for many reasons
(such as the variable accuracy of bore locations and elevations, the lack
of information and the degree of exactitude of geological correlations)
cannot be considered as entirely satisfactory.

5. Preparation of input documentation

The input requirements for the theoretical model to be applied to
the GAB comprise:

3.1 the geometry of the aystem, that is - a simplified representation
of the basin in terms of aquifers and aquicludes;

3.2 the areal changes in the hydraulic parameters;

3.3 the boundary conditions, that is - whether the lateral
boundaries are permeable and if so either the flow or the
head variations with time, and the potentiometric map of
the water-table;

3.4 historical records of the artificial discharge of every
artesian bore since its completion.

3.1 The geometry of the system (Fig. S9) was established from petroleun

well completion reports and geological maps. Aquifer and aquiclude isopach
and isobath maps were produced from this information after computer processing.
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The planar geometry of each unit containing aquifers was then recorded

on maps at a scale of 1:2 500 000. In addition, hydrogeological sections
across the basin were prepared which show the vertical disfribution of
permeable and impermeable layers.

‘3.2 The hydraulic parameters include horizontal transmissivity values of

aquifers, vertical permeability valuea of aquicludes and storage coefficient
values of aquifers. No field measurements of vertical permeabilities and
storage coefficient were performed. Some laboratory measurements of
vertical permeability are available but very few concern shales which
represent 90% of the aquicludes. The values of these parameters had
consequently to be estimated. Using the information in reports of
petroleum wells shown on the abovementioned cross-sections the storage
coefficient values were estimated, assuming that the value recorded on sonic
logs is proportional to porosity.

As to the horizontal transmissivities, direct messurement records
are available of which a great number are in an already interpreted form
(Queensland bores). Procesaing of the rest by two programs (COJAC and
CALKA) has been completed. However further steps will have to be taken in
early 1974 before the input documents are ready.

3.3 The only study related to boundary conditions completed in 1973 was that
leading to the preparation of the water-table potentiometric map. The
basic data have been obtained by processing (program PINLI) bore drilling
information. The processing method was based on the assumption that the
first water encountered within the known aquifer was at the water-table.

The results seem quite reasonably accurate.

3.4 The historical records of artificial disc e have not yet been treated
although the necessary programs (CPRWL and DECNAE were written in 1973.

To summarise the 1973 activity, three quarters of the data have
now been collected and processed to suit the input requirements of the
hydrological mathematical model. The plans for 1974 are to finalize this
stage and to work and adjust the model until it can be said to be "tailored"

or "celibrated" so that it satisfactorily reproduces the hydrodynamic
behaviour of the GAB aquifers.

WIRELINE-LOGGING OF WATER BORES IN SOUTHERN QUEENSLAND

by
N.F. Exon

Forty-five water bores in the western parts of Dalby and
Goondiwindi 1:250 000 Sheet areas in the Surat Basin were wireline logged,
in late 1972 and early 1973, by Down Under Well Services under contract
to the BMR. Both artesian and subartesian bores were logged, average depths
being 500 m on Dalby Sheet and 350 m on Goondiwindi Sheet. The logs
normally run were gamms ray-neutron, differential temperature and casing
collar location; in the few cases when it was feasible electric logs and
flownmeter logs were also run.
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The bores penetrated major aquifers in the Jurassic Gubberamunda
Sandstone and the Lower Cretaceous Mooga Sandstone, and minor aquifers in
other Jurassic and Cretaceous units. In this continuing program about
200 Surat Basin water bores have now been logged; another 50 should be
logged in the 1973/74 program, concluding the work in the Queensland part
of the Surat Basin.

The basic log scale is 1 inch = 100 feet, and the logs have so
far been used mainly for stratigraphic purposes, although the program has
also been designed for aquifer studies. The quality of the logs is very
good, and the present coverage of the Surat Basin has allowed detailed
stretigraphic correlations to be run throughout the basin, making use also
of petroleum exploration bores.
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SEDIMENTOLOGICAL STUDIES

BOWEW BASTH PROJECT, QLD
by

P.K, Dutia (Geological Survey of India)

Staff: 5.C, Shah and P.K., Dutte of the Geological Survwey of India
(Colpmbo Plan Fellows)

Outcrops around Exmoor Homestead in the northerm part of the
Bowen Basin, Quecnslend, comstitutse one of the most complets sections
through the marine Buck Creek Group in the bawim. The sequence comprisses
the Tiverton Formation at the base, overlain by the Gebbie Formation
vhich in turm is overlaim by the Blenheim Formation (Fig. S90).

Field studies of about one month were undertaken to record the
sequence in scme detail. Apart from the gemeral aim of environmental
interpretation through lithologiecal features and fauma, a more specific
aim was to inwvestipate the origin of the vexry poorly soried sedimentary
rocks of the Blenheim Formation.

The Tiverton Pormation (368 m thick) is chavacterised by an
altematim of fine-grained sendstone, calcareous in places, and silistone
vith rare limestone beds, Some of the fine-grained unfossiliferous,
non-calcareous sandstones are cross-bedded and probably wers deposited inm a
near-shore environment. The major part of the sequence is calcareous and
fossiliferous suggesting deposition in deeper water.

The Gebbie Formation (320 m thick), on the basis of lithology,
has been divided into three sub-units. The basal part commonly known as
"Yall Sandstone Member” is characterised by a medium %o coarse-grained
vell-sorted, quartz sandstone with low angls cross-stratification, ripple
mark and shaft-1like "skolithos® burrows. At places the sandstone is
calcareous and contains calcareous nodules.” The fossil assemblages and
sedimentary structures indicate that this sandy facies vas deposited in
off-=shore bars.

Overlying the sandstone member is an unfossiliferous siltstone
sequence interbedded with fine-grained sandstone. It is suggested that
it was deposited im a restricted lagoonal enviromment vhich did not support
any marine life.

The siltstone sequence grades to a medium to coarse—grained lithic
sandstone with conglomerate lenses. Fining upvard sequences resiing on
an ervsiomal surface, cross-bedding, ripple marks, current lineation, plant
impressions, rootlets, plant stems, the faunal assemblaege and the vertical
burrows indicate an estuarine to tidel flat environmment.

The Blenheim Formation (658 m thick) overlies the Gebbie with
a gradational contact and is marked by an influx of coarse clastics
including pebbles, cobbles, and boulders and a corresponding change in
faunal assemblage. Sandy siltstone to silty sandstone is the predominant
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rock type but moderately sorted fine-grained sandstones are present.
Bioturbation structures, marine fossils and boulders, cobbles and pebbles
are present throughout the sequence. Deposition took place in moderately
deep water where the coarse clastics were brought by ice rafting.

The basal part of the unit overlying the Blenheim Formation,
the Fair Hill Formation was deposited in a continental environment. The
transition from marine to continental is marked by a deltaic sequence
represented by dark grey shale, of the pro-delta facies overlain by thinly
laminated, bioturbated fine-grained sandstone, siltstone and shale deposited
within the interdistributary plain.

LAUREL~FAIRFIELD PROJECT, FITZROY BASIN W.A.
by
B.M. Radke
Staff: B.M. Radke

The Uipper Devonian and Lower Carboniferous sequence in the
Canning Basin is subdivided into the Fairfield Beds and the overlying
Laurel Formation. These units crop out in limited exposures on the basin
side of the Middle Devonian reef complex which rims the northeast margin
of the Fitzroy Trough (Pig. Si1)s, In the subsurface, the sequence extends
over the entire Lennard Shelf and is possibly continuous with a similar
sequence on the southwestern trough margin.

The aim of this part of the Laurel-Fairfield Project is to
recognize lithological criteria by which the Laurel and Fairfield can be
differentiated, to investigate the lithostratigraphy, and to determine the
controls of sedimentation. (For other parts of the project see West
Canning Basin, p.31 ).

A major part of the project this year was the multivariate analysis
of limestones in the sequence in order to find lithological criteria for
the differentiation of Laurel and Fairfield limestones. Field observations
and petrographic studies of samples from 21 measured sections were used to
determine 19 lithological attributes which included each limestone type,
sand, silt and dolomite content, 3 inorganic and 9 skeletal grain types.
The gnalysis incorporated several computer programs, MULTBET, GROUPER, GOWER
and GOWECOR. In the firat analysis, a sample of 111 limestones was
subdivided into 13 groups; 4 Fairfield, 5 Laurel and 4 mixed. To test this
classification, a second analysis with a sample of 125 was specified to
produce {3 groups, and the result was that 5 Fairfield, 4 Laurel and 4
nixed groups were produced.

A regional stratigraphic study was undertaken of the sequence in
the Shelf area based on core and composite log data from 15 subsidised and
3 BMR wells. Four units were recognized, only two of which crop out.
Basement, isopach, entropy, clastic ratio and sand-shale ratio maps were
compiled for each unit and the units showed considerable lateral variations
in properties although they are distinctive enough to justify the
subdivision. The units are presently informal and their constituent
rock types are summarised in Table Sé.
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Generally all units ars relatively thim and irregular on the
Lennard Shelf but the thickness increases rapidly over the Pinnacle and
Harvey Faults into the FPitzroy Trough.

In units 1, 2 and 3, sandstons, siltstone and shale predominate
along the bgsin margin. Limestons and dolomite are more significant in
thicker sections, In unit 4, a large carbonate province with local highs
exists in the northern end of the Shelf onshore and is surrounded by a
more terrigencus, siltstone dominant facies.

Table S6: Informal Subdivisions of Laurel-Fairfield

Sequence
Age Unit Lithology
5 Siltstone, sandstone, shale, limestone
lower Carboniferous 2 Limestone, shale, dolomite, siltstone,
sandstone (Equivalent to Laurel
Formation)
3 Sandstone, shale, siltstone, dolomite,
limestone
upper Devonien 4 Limestone, siltstone, shale, minor

dolomite, sandstone (Equivalent %o
Fairfield Beds)

LAKE, FROME PROJECT

by

A.R, Jensen & J.J. Draper

Staff: A.R. Jensen, J.J. Draper, T.K. Zapasnik

In September 1973 a start was made on the study of an internal
drainage basin in an arid environmemnt to determine if the movement of
sediments and fluids in such a system could concentrate metals through
svaporation or the action of sulphate-reducing bacteria. The area selected
for study was Lake Frome, a playa lake about 40 km east of the Flinders
Ranges in South Australia. The lake is approximately 100 km long, 45 km
wide and it covers an area of about 2700 square km. Alluvium composed of
sand and gravel derlved from the ranges forms a plain between the ranges

and the lake, end low angle sediment fans
extend into the lake. Sediment is slso carried into the lake by the
Siccus River in the south, and by Salt Creek and channels draining Lake
Callabonna in the north. There is no significant drainage into the lake
from the eastern side.
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The surface of the lake is flat, the difference in elevation
between margin and centre being only in the order of 3 m. The southern
central area does however contain a number of islands up to 6 km long and
30 m high,

The average yearly rainfall totals only 130 mm but at least 50 mm
fell just prior to the survey and water up to one metre deep covered about
20 percent of the surface. Water was also encountered in each of the 60
auger holes drilled into the lake and it was particularly close to the
surface in the central area. Mound springs on the eastern side of the
lake indicate an influx of artesian water.

The surface sediment varies considerably from place to place.
Sand and silt predominate on the margins of the lake, and in the central
area there is a hard crystalline crust at least 20 cm thick of halite and
gypsum. Farther north the surface is covered by a thin (3 mm) soft
layer of brown clay which overlies up to 5 cm of black very carbonaceous,
fetid clay with a rubbery texture. The average sediment type encountered
in the first 1.5 m below the surface is shown in Figure S12. In the
central area the surface clays are underlain by a sequence of green and
dark bluish grey fetid clays. This clayey sequence extends beneath the
crystalline crust and beneath the sandy sediments of the western and
southern margins.

Organic material is present in a number of forms on the lake
surface and in the sediment beneath. Black algsl mats coated with silt
are abundant in the central area directly above the layer of black rubbery
clay. Algal mats are common on the surface of the mound springs and
filamentous algae grow inside the carbonate mounds. Oogonia and ostracods
are present in both the sandy sediments and in the dark coloured clays.
Plant debris, including large logs, is scattered over the surface of the
lake.

Samples were collected and auger holes drilled to depths up to
4.5 m at about 60 locations on the lake. The few samples of mud analysed
to date contain no abnormal concentrations of metals. Pyrite has been
discovered in both sands and mds.

Concurrent studies of the lake area are being undertaken by
Dr J.M. Bowler of the Australian National University and Mr R.A. Callen of
the Geological Survey of South Australia. Dr Bowler's study will concentrate
on obtaining morphologic, stratigraphic and isotopic evidence for past
hydrologic changes in the Lake Frome system which in turn reflect past
climatic changes. Mr Callen is studying the Cainozoic sedimentology and
stratigraphy of the Lake Frome embayment particularly with regard to
stratiform uranium mineralization. Dr B. Bubela of the Baas Becking
Geobiological Laboratory is examining organic material collected from the
surface of the lake and from mound springs and has succeeded in growing
algae in the laboratory.
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HEAVY MINERAL SAND STUDY

by

A.R. Jensen

Staff: A.R. Jensen, T.K. Zapasnik

After a brief survey during 1972 of current geological
investigations into heavy mineral sands in Australia it appeared that the
need for future studies lay more with possible offshore accumulations raiher
than with those occurring on land, If it can be shown that sands laid
down in environments suitable for the accumulation of heavy minersls exist
in offshore areas, further offshore prospecting will be justified. The
greatest concentration of heavy minerals on land occurs on beaches but
economic deposits also exist within dumea. The possibility that beach
sands exist offshore depends on the likelihood that bodies of sand can be
protected from reworking during a marine transgression. This could
happen where dune sands are deposited over a beach during a regression to
form a protective cover during the subsequent transgression. It is
therefore important to establish if there is a method relatively available
to detect buried beaches, if they exist offshore. '

During 1973, drilling samples collected in waters adjacent to
New South ¥Wales and Queensland (Fig. S13) were examined to see if the
sempling method used by Planet Mining Co. Pty Ltd was sufficiently accurate
to allow identification of stratigraphic units and correlation from hole
%o hole. Approximetely 300 samples from about 70 holes were analysed, each
sample representing material from a 1.5 m interval. The composition,
colour and grainsize of each sample were noted and the results were plotted
on a series of cross-sections. The total heavy mineral content was also
derived by analyvis and recorded. :

The study is incomplete, but preliminary results indicate that
the sampling method is sufficiently accurate to allow recognition of broad
stratigraphic units end that correlation from hole to hole is possible.
Three broad units can be differentiated: (a) a surface layer of yellowish-
brown sand about ¢.5 m thick, probably representing sand reworked during
the latest transgression; (v) pale olive grey sand, ranging from 1.5 m to
6 m thick, devoid of carbonate and possibly representing sand leached by
subaerial exposure during a regression; and (c) dark olive grey sand with
a carbonate content between 5 and 50 percent representing material which
remained submerged or beneath the water table during the last regressiom.

BULIMBA FORMATION PROJECT
by
A.R. Jensen
Staff: Miss W.A. Burgis

Miss Burgis commenced & study of part of the Late Cretaceous or
Tertiary Bulimba Formation of the Carpentaria Basin, Queensland, in 1972.
Tae aim of the study was to determine the palasogeography and coantrols of
sedimentation operative during deposition of the formation, and the
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nature of post-depositional changes. Miss Burgis continued the study
part-time during 1973 and resigned in July to undertake further university
atudies in the United States. Much of her report on the Bulimba

Formation is written and it is expeccted that she will complete the remainder
during 1974. '

In the area studied the Bulimba Formation consists of unfossiliferous
granule conglomerate, mudstone and sandstone. Fining-upward sequences and
rapid lateral changes of sediment type indicate that the formatiocn is a
fluvial deposit., The streams depositing sediment on the eastern margin of
the basin were confined to steep—-sided valleys cut into sandstone, grarite
and metamorphic rocks, farther west they flowed across broad plains developed
on mudstone. Detailed studies of the vertical sequences of rock types
using Markov chain analysis revealed no significant difference between the
fining-upward pattern in the valley-fill deposits and that characteristic
of plain deposits.

Evidence gathered from the area of study, from the southern part
of the Carpentaria Basin, and from the Eromanga Basin suggests that Early
Cretaceous and older rocks were kaolinized during a late Cretaceous period
of deep weathering. The Bulimba Formation was therefore derived from
deeply weathered rocks and deposited on a deeply weathered surface. The
formation was subsequently lateritized, and the older rocks re-weathered
throughout the eastern part of the Carpentaria Basin during the Early to
Middle Tertiary.

In the tectonically stable Weipa area the Bulimba Formation
remained subaerially exposed during the Late Tertiary and it may have been
subjected to bauxitization throughout the Tertiary. South of Weipa the
lateritic profile was eroded and the fluvial Wyaaba Beds were deposited
over the Bulimba Formation following Pliocene downwarping of the Gilbert-
Mitchell Trough

1 e,
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ESTUARY STUDIES
BROAD SOUED PROJECT

by
P.J. Cook

Stgf‘: Pon cOOkg W. Hayo

No fisldwork was undertaken during 1973 and the main effort of
the group was dirscted towards compilation of all available data and the
writing up of results.

A1l data from ¢he catchment and the estuary were put onto
nagnetic tape to facilitato dats manipulation., The data were analysced
using various statistical programs. A number of chapters of the Broad
Sound Bulletin were completed including those dealing with sampling
techniques and errors, grain size, hydrology, seismic work and deposit-
ional enviromments.

Tentative conclusions which have been reached include:s

(1) Q-node factor analysis is a useful numerical techmigue
for the clessification of samples (as opposed to arbitrary
field classification). This is particularly so in estuarine
sedinents whers a small mumber of factors explsin a large
proportion of the total variance.

(11) Mean and standard deviation grain size values are useful for
distinguishing estuarine depositional environments. Skewness
and kurtosis were found to have little value for environmental
recognition.

(111) Depoaitional progradation over the past 5500 years has produced
an extensive coastal plain up to 20 kn wide. The west side of
Broad Sound appears to have been stable throughout this time
but there may have been some uplift on the east side.
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HALLACOOTA INLEY ESTUARY PROJECT

by
P.J. Cook

Work on Mallacoota Inlet material by G.E, Reinson (ANU) was
completed during the year. Exhaustive statistical treatment of the
geochemical and sedimentologicel data revealed a variety of inter-
element and textural associations in the estuarine sediments. Important
geochemical asaociations in the surface waters of the catchment area
were also recognized. Examination of surface and sub-surface date made
it possible to split the estuarine environment into various sub-environ-
ments, some of which may be of significance in the geologic record. This
work has been written up in thesis form for submission for the degree
of PhD, and is currently being modified for publication by BMR.
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HARYEE GSOLOGY OF BASS STRAIXT AND THE TASHANYAN SHELR

by
P.Jd. Davics

Staff: HoA. Jounes, Pod. Davies, J.Ro Haershall

The geological r@eoan&i@@@mc@ 8? the eest Australizn contive
ental novgin betveon Latitude 39° S wves completed in eawly Moy,
Throo hwadred bottom semples and 4000 km of seismie profiles wore -
obtained from the continental shelf arxound Tasmonio end im Base Strait.
Since tho crmise preparation of the samples Lor mechanical enalyses hos
contimued, A broad intorpretation of tho sodiment distribution and
selsmic structure of the cast Tesmewndcwm Sholf hes alrcady boom proparcd
for publication., Theso prolininery results axe briefly reported bolows-

Tho fncies distribution of the contincntal gholf seodimcnts
surrounding Tesmgnia 415 shomm in Flguroe 8140 Four prineipal litheolegiss
can be idontificed.

a. Ouextrn _Foeiecs, This occurs to the south of Great Oyster Bay,
oXf the sast coast of Tasmomic, off the south coast, and
sporadically off the wost coast. The ssdiments exe
principally nediuvm—-grained quarts sands, but to the south
of Groat Oystor Bay, quartz gravels predomimate. OLf tho
vest coast, quoxrts sands occuxr only close to Pext Davoy
end Hacguaxieo Earbour,

bo Hined_Ouarts_Sewd/Covhopedo detreitvs focies This occurs off
the onst coest %o thoe north of Groat Oystor Bay, end im south-
eest Boms Strailt. O0f£f tho west coest, this facies cecurs oaly
to the north of Haeguarie Haxbour. It fores & narrovw zone
clogo %o the coast, but its distribution broadens significontly
to the morthwast, cepoeielly ia the vicinlty of King Islond.

€o Hud Faeigsn This only occuxs im Bagg Stwalt ced on tho oaest
8180 of Tesmenia. In Bass Streil, the sediments consist of
bluo-grey to olive=groon plastic muds. Coxes indiecate that
thicknesses exceed (.5 m. OFff the east coast of Tesmania,
olive-grecn wuds containing abundant bryozoan end molluscan
dobris eccur, Coxos indicete that this is ot least 2.0 B
thiek,

do Coxbopatg Faeclons  Clastic carbonates occur predomimently to
the south of Flimders Island, on {the edge of the shelf off
castern Tesmania, over most of the shelf off south and west
Tasmanic, and a large part of western Bass Strait. Holluscan
ané bryozoan debris form the major portiom of the facies.
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Hoxmholosy

The width of the comtimental shelf arouwnd Tasmomin rengos from

15 %0 55 lma. O0£f tho cast coast tho inmer gholf slopes relativoly stoeply,
end is highly irroguwlar duc to outcropping of bescrent. The outor shelf

dg oftom sharply dissectod, Im the south tho imner shelf ia commonly
torraced, and tho outer cholf foxrms a wide plain at @ dopth of approxirately
160 m, Off the wost coast, tho shelf surfaco hes a xvugged topography duo %o
the erxopping out of comsolidatod sedinents. Tho sholf break avound Tosmenia
varies Lrom %25=ﬂ25 B. Tho uppor continental slepe has o gradient of
betwecn 5° and 15°, Subnarine conyons occur off the cast, south and vest
coasts. A coayon off Sardy Capo axtonds aeross the shelf, This is con=
pidexably thdor thon othor cenmyon traverscd, and it has o U-ghaped profile
rathor than the sono typieal V=chapod profilo. It is likoly that it hes
originated wader difforont circwwtencos from the typieal ©FPoOL.

Sthrueture

Approxinatoly 4000 kn of golsmic wefloxiem profiles wWro run
over the eontincntal shelf around Tosmania aud i Bege Stradt. I
castern Bagp Stralt, tho sedinont sequenco ovorlying bosement is osseatially
flat=lying, apart from drapo siructure over bascnont rises. An infilled
chznnel was located im Rimgarocma Bay. :

To the ocast of Tasmanila, the sodiments dip to the scagt, parallel
to the bascnent surfaco, and ars trumcated by tho prescent chelf plaim.
Closo to tho sholf breoalk, a subsurface unconforzdty at approeximately
200 msoc depth is vieible in many profilss. A sedinent wedge occurs
above this wnconfornity. Cravitational slunping of sediments dowm the
continental slope is o characteristic featurs of this wedgo. To tho
south of Tasmanie, besemsnt crops ocut on tho lanor part of the shelf,
end then slopos gently to the south. In tho sedimcntary seguenco above
basement, a nusbor of diseonformitics axo present. In westora Bass Strait,
the sediments are flat-lying. In most arcas, pemetration was insufficient
%0 locate basemsnt., Centlo varping of the sodincmts is a common character=
istice

Offshore prospecting for detxital tin in Tesmanlen wvators
by Ocesn Mining A.G. in 1966-67 hes indicatod low gredo deposits im
Ringerooma Bay, in tho moxthoast corner of the island. Twelveo surface
semplo stations were occupied and 75 miles of combined seismic and
mognetometer profiles were obtained im Ringarooms Bay during the pressnt
survey. MNo significant tin valuos vers noted im the surfaco sedimentis
eand the nature of the sedimonts preveonted piaton coring. Tho seismic
profiles indicate the presonce of a major £illed chamnel inm tho western
paxt of the bay, vhich may bo anm extension of the chaunel nov separating
Vaterhouss Iglend from the meinlend of Tasmaniag.



Large aress of the middle and outer continental shelf off
western and southwestern Tasmania are covered by a thin and patchy
veneer of unconsolidated sediment amongst which calcareous gravels
and nodular material, often more or less phosphatized, are common,
Proliminary anslyses suggest that the phosphate content is highly
varigble and generally low. A complete analysis of one nodule showed
10 percent P205, extremely high iron (40% Pe,03), 18 percent Ca0 and
14 percent 5102, Trace metals are sbout average for marine phosphorites
and rare earths much less than average.

CONTINENTAL SHELF MORPHOLOGY

by
H.A. Jones

A study of echograms obtained by the Division of National
Mapping during their bathymetric survey of the continental shelf was
undertaken with the objective of delineating submerged shorelines and
other features which may be related to offshore accumulations of heavy-
mineral sanda. Interpretation of the profiles available between Sandy
Cape at the northern end of Fraser Island, and Tweed Heads, on the
Queensland/New South Wales border, was completed and published in
Record form; work was in progress on the northern New South Wales
shelf data at the end of the year.

The sounding lines are accurately positioned and closely
spaced, with a line spacing usually of 1500 m, and they provide an
important new source of data on the detailed physiography of the shelf.

The most widespread fossil shoreline occurs at a depth of

about 105 m; it maintains a constant depth over long distances indicating

that no detectable warping of the continental margin has occurred during
the late Quaternary. It is unrelated to the shelf break, which is the
polnt where an increase in gradient at the outer edge of the essentially
flat continental shelf marks the commencement of the continental slope.
In this area, a&s is the case in parts of the Northwest Shelf, there is

a poorly defined, gently sloping zone between the true continental shelf
and the true continental slope which does not naturally form part of
either. Other less persistent linear features, which are believed also
to represent fossil shorelines occur at several shallower depths along
the middle and inner shelf. Shallow depressions on the shelf elongated
parallel to the coast-line represent drowned coastal lake systems. No
channels crossing the shelf which could be related to a subaerial drain-
age system developed at a time of low sea level were seen in the areas
surveyed.
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Al though eloso imshoxco<bathymetric data are fov, it appears
that the relativoly stoep slope of the prssent=day beach contimusz
soauerds for gbout 2 ka bofore lovelling out o form the inner sholf
Sorrace at 25 %o 30 n dopth. It follews that if similer forms wexe
developed during snclent lov soa level still stends, tho mozt pros—=
poctive aveas for fossil boneh heavy-nineral sand deposits would be
near tho crest of slopos on the lendvard sidos of tOrXTacoS.

I¢ is no%t kmomm hew and to what extent awy heavy mimewral
deposits vhich may have beenr azsoclated with boaches nov submergsd
would have boon modifiod duwing and after the tramsgression of tho
88ao 1t is logical to csswic that rising zoa level and edverce of
the shoro lime would xeswlt im paxtial dostruction of the beach dvms
system and in some rodistribution end dilutlion of heavy mineral BScams.
1% is also probable that the bulk of the littoral zeone sand would
migrate landvards vith the advoncing shoxro lino, except vhere the
boach duncs are backod by lagoors or swemps. Lf thic is go, thom
the present=day boach zono i@ likely to eomtain a major paxt of tho
toteld ocast coast heavy nineral regources, evoa if large deposits wexre
at one time concontrated in lov=lewol shore limss om the continentel
ghelf,

There is, however, still o possibility that substemtial
doposits oxist eff-shorc, amnd although drilling hes not yet revealed
eny high grado doposits, theso may be present aleo., Uhile soms ro=
vorking of the upper paxrt of the boach profile appears imoviizble
during o transgressive phase, hoavy minoral scoams lewer im tho
profile could woll bo protectod by the overburden, particularly if
the riso im soa lovel wes rapid. The chances ef prescrvation would
olge bo increased vhere scme induration of the heavy minmoral sand
body, oxr the overburdom, had occuxxred; this is not uncommon emong
the lover level depogits omshoere.

DEEP SEA DRILLING PROJECY

by
P.J. Cook

P.J. Cook %took paxrt in Log 27 of the Desp Sca Drilling
Projeet, o8 a sedimentologist, in Nov = Doc 1972, Five holos were
drilled in the Bastorn Indignm Ocoan during this $ime; these shoved,
cnongst other things, thet tho initial opening of tho Indianm Ccoam
occurred approximatoly 140 nillion years ago. Subsequent to the
cruise Cook was concornsd with the mgjor and trace element goc-
chenistry of the sediments, the phogsphate content of the scdimenis
and the porovater goochendstry ot sito 262 in tho Timor Trowgha.
Conclusions reached as @ xesult of this work imelwde:-

(1) Abnornelly high alkalinity values ia Timor Trough scdiments
are tho result of tho incoxperation of cbundant plant
matorial in the sedimcnts and the activity of bacteric.
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(11) Sulphate-reducing bacteria have a marked effect on the
chenistry of the porewaters.

(211) Phosphatc maxima in deep sea sediments are probably associated
vith diastems.

(iv) Hesozole and Cainogoic sediments in the Eastern Indian Ocean
basin are chemically rather diffsrent.

(v) Barium is associated with both the biogenic and siliceous
fraction and with clays.

The post-eruise conference at the Scripps Institution of
Oceanography in California was attended in September.
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EVAPORITE STUDIES

by
A.T, Wells

Staffs A.T. Wells, P.J. Kennewsll.

Objectives

To review Australian occurrences of evaporite deposits and assess
their economic potential., To investigate surface and near surface
occurrences of bedded basinal evaporites to determine their mineralogy,
and to investigate the depth to the more soluble evaporites beneath the
ubiquitous surface gypsum breccias which were regarded as possible cap
rocks.

Results

Field investigations comsisted of the completion of drilling of
one of the Madley Diapirs in the Officer Basin, W.A., a brief ground
inspection of five of the six well exposed diapirs and an aerial inspection
of other diapirs in the basin late in 1972.

BMR Madley No. 1 was prematurely abandoned at a total depth of
208 m because of poor core recoveries and lack of time. The hole was
drilled in the westernmmost diapir in the Madley chain where gvaporites
of presumed late Precambrian age occur in the core of a dome in which
Permian and COretaceous rocks are exposed; it is commonly referred to
as Madley Diapir No. 6.

The drilling program was designed fo contimuously core the

evaporites to a total depth of 300 m and obtain samples beneath the

caprock zone. Twenty two cores were obtained in the lower part of the hole
totalling 52.12 m, with 100% recovery over most intervals, and an average
of about 90% recovery overalls Using the results and experience from
drilling 2 similar sequence at the Woolnough Hills Salt dome it was planned
that casing should be run in the cap rock to seal off water bearing zones
and air-drill the underlying more soluble evaporitic sequence. However,
the designed casing string was not of sufficient length and the cementing
procedures were unsucceasful.

The cores of the cap rock zones revealed a variety of brecciated
and recrystallization textures chiefly in gypsiferous and anhydritic
dolutite and dolarenite. Amhydrite first occurs in a core at 154 m but
the core above at 45 m contains gypsum. The most abundant minerals in
the breccias are anhydrite, dolomite; quartz, mica, chlorite and feldspar.

Geochemical studies showed that most of the cores contain over
1% potassium but further quantitative analyses are to be mads because the
feldspar content could accouat for these values. Sodium values gradually
increase from near surface (0.2%) to total depth (0.5%) and increasing
halite content with depth is readily apparent by visual inspection of the
core samples. 4s no halite samples below the caprock. zone were recovered
no further comments can be given regarding the economic potential of the
evaporite sequence.

The reporting of the results of the evaporite drilling is
currently in progresss
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The review of Australian evaporite occurrences was completed and
will be issued as a record. Ae a result of this review the following
recommendations were made for further studies of evaporite occurrences in
Australia -

1. Additional geological investigations of surface evaporite
occurrencee and palasogeographic studies of evaporite sequences
in the more prospective basins.

2., Stratigraphic drilling of the surface or near surface occurrences
and shallow pattern drilling of the diapir ocores.

3. Geochemical studies of evaporite drill cores particularly
bromine content which gives an indication of the stage the
evaporite cycle has reached and whether the bittern salt stage
has been approached.

4. Geophysical investigations; detailed gravity and seismic
traverses of known diapirs, and in other areas to solve specifioc
problems such as the attitude, depth, source and dimemsions of
the mostly buried and largely concealed evaporite bodies.

5« Further drilling to detail térgets outlined by géophysioal
surveys and ground mapping.

The most prospective areas for further investigation are the
Adavale Basin where potash zones are already known and the Officer Basin
which has well exposed evaporite oores in‘salt domes.,

A paper on the occurrences of evaporites in central Australia
was prepared as a oontribution to the AIMM Volume on the qunomic Geology
of Australia and Papua New Guinea,
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PHOTOGEOLOGY AND REMOTE SENSING

by
Cedo Simpson .
Staff: WeJo. Perry, C. Haffi; C.J. Simpson,
During the period the group has beem mainly ococupied with
evaluation of the imagery from, and administrative matters relating to,
the Earth Resources Technology Satellite -~ ERTS 1.

Photointerpretation

Photointerpretation assistance was given to projects in Geological
Branch, such a8 the surveys of the East and West Canning Basin Parties,
projected sewer tunnel locations in Canberra, and to the Petroleum Exploration
Branch in a study of the Douglas Point area, South Australia,

Remote Sensing
ERTS 1 Project

Since the launch of ERTS 1 on 23 July 1972 a steady stream of
imagery of BWMR test sites has been received, Evaluation of imagery has
continued throughout the period and two reports on findings have been
submitted to NASA.

Imagery of the following test areas has been evaluated:

Mount Isa -~ 11 different scenes .
Alice Springs - 15 different scenes
Canberra - 8 different scenes

In all areas major linear features ane readily identifiable.
Some correlate with known faults and fractures, some are undoubtedly
previously unrecognized geological siructures and others are of unknown
origin at this stage. Differences between rock types can only rarely be
distinguished on the imagery. W.J. Perry presented a lecture on ERTS-1
at the BMR Symposium, Canberra 22-23 May, 1973.

ERTS B Project

The Group gave assistance in formulating Australia proposals to
NASA for participation in ERTS B experiments.

Mt _Isa=Cloncurry SIAR Project

The evaluation of Side Looking Airborne Radar (SLAR) obtained in
1972 continued, and a report is scheduled to be completed early in 1974,
C. Maffi presented a lecture on the project to the BMR Symposium, 22=23 May
1973. Copies of all imagery are available for public purchase through
the Division of National Mappinge.
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Western Australia Remote Sensing Project

In 1970 a detailed airborne, magnetic and photographic survey
was conducted over test areas at Laverton and Leonora WA to assess the
value of geoclogical data obtainable from the combination of these airborme
techniques. A preliminary evaluation of the data was reported in BMR
Record 1972/131.

C.J. Simpson and E.P. Shelley (Airborne and Metalliferous Section,
Geophyeical Branch) made a ground inspection of the test areas with
Dr D. Gee (Geol. Surve. WA) from 28.9.73 to 7.10.73 prior to finalizing the
project,

Bowen Basin Thermal Infrared Project

During August 1971 an aerial thermal imaging survey was carried
out to test the technique for detecting buried coal depesits in parts of
the Hail Creek Syncline of the Bowen Basin, Qld.

Results indicate that in the enviromment studied the coal seams
could not be directly deteoted by the method. The report on the project
is scheduled for completion early in 1974. A lecture on the project was
given during the BMR Symposium 22-23 May 1973.

Rabaul Thermal Infrared Project

4 W.J. Perry visited Rabaul from 30.4.73 to 9.5.73 to supervise
the contract for acquiring the imagery, the purpose of which was to locate
thermal areas within the caldera. A record on the survey was in progress
at the end of the period. The thermal imagery shows clearly the known
thermally active zones, but no new thermal areas were discovered.

\ %)

SKYLAB Project

The group carried out administrative duties related to the
Australian involvement in the Earth Resources Experimemtal Package (EREP)
project of the NASA mamned orbiting laboratory SKYIAB. Four test sites

~ Mt Isa, Alice Springs,; Kalgoorlie, and Canberra - will be photographed
by Skylab astronauts if conditioms permit.

The purpose 'of the photographic experiment is to assess the value
of small scale space photography for earth resources studies. The Skylab
photography will be compared with the electronic imagery produced by ERTS 1
over the same test areas,

The Skylab spacecraft (SL1) was launched 14 May 1973 into circular
orbit with an altitude of approximately 400 km.

The firet manned mission (SL2) ecccupied the spaceoraft from 25 May a_‘
t0 22 June 1973. @ b

During the second manned mission (SL3 - from 28 July to 25 September .
1973) EREP photography of the Alice Springe and Canberra test sites was o
obtained on a continuous track from near Yuendumu Mission, N.T, to near Bega .
NSW. The photographs taken with a multispectiral six camera system, and a i
high resolution terrain camera are expected to be recezved in Aust;alla -
in November.

L3
w4
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Traini

Four now BIR geologists were instructed in basic photogeological
interpretation techniques.

External Lectures

W.Jo Peryy, C. Maffi, and C. Simpson assisted in the organization
and execution of a course on "Photo-Interpretation for Exploration and
Survey Geologists®™ at the Australian Mineral Foundation, Adelaide, April
2 to 13, 1973. Thirty geologists representing exploration companies and
teaching institutes attended. . - .

WeJ. Perry delivered lectures on photogeology and remote sensing
at the 1973 TCOW Groundwater School at the Australian Mineral Foundation
Adelaide in May.

During the period Group members delivered lectures on photogeology
and remote sensing to various university and tertiary ocollege classes.

A brief review of group work was given to the "International
training course in Mineral Exploration and Administration" presented by the
Department of Foreign Affairs.

Group Displays

Displays on photogeology and remote sensing were prepared for
the Scientifioc Committee for Antarctic Research meeting, Geology students
ANU, the "International training course in Minerals Exploration and
Administration” and the opening of the new premises of the Australian Mineral
Foundation Adelaide. ]

Overseas Visits

C. Simpson was overseas during the period 1.11.72 to 5.12.72
as part of a visit to the USA, Canada and UK. The primary purposes of the
visit were to gain experience in the interpretation of data from ERTS-1
and to compare the satellite data acquisition and remote sensing systems
of the USA, Canada and UK.

Because o6f initial data supply problems, only a few US and Canadian
investigators had experimented with ERTS imagery at the time of the visit.
Despit this, some could demonstrate that the satellite data can provide new
information to socme disciplines.

Only the USL and Canada have the capability of direoctly receiving
data from the satellite. All the other nations receive their data via USA
tracking/receiving facilities and are thus dependent on satisfactory operation
of a tape recorder on board the satellite.

The potential benefits to Australia of ERTS-1 data should be
evaluated within 12 months and this information will be used by the authorities
in deciding whether the installation of special satellite tracking/receiving
facilities in this counitry is warranted when an operational ERTS-iype satellite
is launched. Mr Simpson obtained figures on the costs of such facilities.
He attended 2 Skylab Earth Resources Experiment Package (EREP) Principal
Investigators' Conference on behalf of Dr Fisher. As a result of discussions
with NASA representatives and consultation with the ACERTS Working Group,
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photography from Skylab of four test aress was requcstved, namelys Priority 1,
Mt Ise, Priority 2 Alice Springs, Kalgoorlie, Camberra (oqual).

C. MafPi left Australiz on 30.7.73 and was ovexzess until the end
of the period to undertake United [iatioms work in Brazil cnd to attend o
oourse in France on remote sensing.

Australian Committce for BRS (AGERTS)

Throughout the period the Geological Breuch of the Burean comtinued
to provide tho sccretariat for the imnterdepartnontal commitice ACERTS, which
is concerned principally with Australion participation im the Umited Statcs
Berth Resources Techmology Sctollite end Skyleb progrems. No.H. Fisher is
Chairnen of tho Comamittoe whieh also has representatives from the Division
of National llapping, Other organizations represented im the IDC arc CSIRO
and the Depariments of Science, Supply, Enviromment and Comsexvation, Primexry
Industry, Northora Torritory, and Amy. Co.J. Slator was appoimted Scoretary
of the IBC on 16 April, 1973, but W.J. Porry still attends to Sechnical
matters. Two ACERTS meetings werce held during the peried.

C.Jo Simpson visited Canade, USA and UY im Octiober and Fovember
1972 to study ERTS data reception and distiribution methods, end progress in
the interprotation of ERTS date..

As repoxrted in tho Anmual Summexry for 1971=T72, ACERTS arxanged fox
disscmination of information relating to opportunities for participation in
the ERTS B exporiment, and as a result 42 proposals im the folloting fields
were approved by the various techmical essessment panels as suitable for
submigsion to NASAs Agriculiure and related fisclds 93 Geography 5; Geology
293 Hydrology 3 and Forestry 4. Subsequently NASA announced that the launch
of ERTS B had been postposed until esrly in 1976, and that proposels for
participation in the ERTS B oxperiment would as far as possible be satisfied
by changing them over to ERTS—=1, At the end of March the tape rscorder on
ERTS—-1 was turned off because of deterioration of the tepe, thus preventing
further acquisition of imegery of Australie, at least on a routins basis,
although later it became cleaxr that part of the teps was still ussble and
thus it was still possible to obtain imagery of limited areas om special
request e.g. of flooded regioms. NASA announced that proposals for parti-
cipation in the ERTS B experiment would be re—=solicited closer to ths
projected launch date.

Under the terms of the agreement with NASA relating to ERTS 1,
investigators submitted through ACERTS {wo reports during the period on the
progress of their investigations. Following are extracts from the resulis,
which are essentially of a preliminary nature:

ERTS imagery has been used for mapping the distribution of forested
versus cleared land, resfs and islands, areas of smow cover; water bodies,
extent of bush fires, broad geological features particularly long linear
features, major soil landscapes, and irrigation areas versus dry farm areas.
Some investigators expressed the view that the imagery did not provide
information over and above that obtainable by conventional meams.

Evaluation of the imagery was still in progress at the end of the
period; a symposium for investigators is scheduled for December 3=4, 1973,
and final reports are required by NASA by the end of February 1974.

The formal agreement with the USA covering Australia’s participation
in the manned orbiting satellite project SKYLAB was signed on May 1i.
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PALARONTOLOGIGAL STUDIES

Staff: Jol. Dickins, M. Plane, J.H. Shergold, Dol. Strusz, J. Gilberi—Tomlinson,

G.Co Youngy; Dodo Belford; PoJ. Jomes, B.Co Druce, D, Burgor, R.S. Nicoll,
EMo Kempy MoRo Waltero

EMo. Remp joined the Group in April. She hes brd wide experisncs
in palynology cmd will comtimuc to woxrk on foosil pollen and sporxes im EiRo

.0, Woodburne concluded her work im Awstralia on fossil naxsupials
and returned to the USA in April.

S.C. Shah hes been working in the CGroup sinee April under 2
Colombo Plan Fecllowship., He is mainly concernsd with comparxring the Jadien
Permian invertsbrate fauwnas with those from Australia and studying the
palacogeogrephicel and ago xelationships.

Specizlist work under contract has beom comtinmued by A.A. Opik
(Cembrian trilobites and stratigraphy) esud lazy B. White (fossil plents).

Jo.M., Dickins
Tlamination of the 1972 Pexmian invortebrate eollosticns from $he

Northeast Canning Basin in colleboxation with P, Jell vas complsetcd and the
report prepared. A joint papexr with R.A. Mdflewish of Uest Austraolian
Petroleun Pty Ltd on & roosscssment of the age of $ho Triassic Koolmtea
Shale of Wo.A., was subnittod £or publication to tho Journal of the CGeelogical
Society of Austrelia. |

JMo Dickins attonded the Sydmey Basin Sywmposivm in Nowcestle cnd
the Tasman Geosyncline Symposiun held in Brisbesme in honour of Profcssor Dorothy
Hill. As chaixmon of the Organizing Committee he took part in organizing
and perticipated in the Third Inmternational CGomdiweme Symposiwa inm Canberie,
20=25 August 1973, The Symposium was sponsored by the International Uaion
of Geological Sciences and the Australian Acadeay of Seiemce.

HMuch time was spent on the organization of ths Palreontological
Group and the caxre of the fossil collestions,

M._Plane

" “Hork was completed and published on the middle Tertiery Taylecoloonides
(marsupial lioms) from Bullock Creck, N.T. and Leke Wgepalksaldi, S. 4.
lork on other aspecots of Tertiary memmal faunas from bullock Creelr, Riwverzloigh,
Qldo., and Lake Ngepekeldi continued. Tho genus Hceoboolos i now recognized
from all threc localities,

Vaterial from Morgorufugwe, in the westorn highlands of Papua New
Guinea oxtended the knowm geographical and chr@n@l@glcal range of the
wallaby=1like Protemnodon.

Pield work in the Frome Embayment of South Australia and southwest
Queensland was most successful in that cwmell and lerge fossil marsupials were
found in quantity at Lake Pinpa in S.A. The search for Cretaceous or Early
Tertiary marsupials in southwest Queensland did not produce any fossils.

From what was seen of the collections in the field it seems many naw species
and probably one new family of marsupials were found. These are represented
not only by teeth but by entire articulated specimens in many cases.
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A paper with M.0. Woodburne of the University of California,
R:H. Tedford of the American Museum. of Natural Hietory and others entitled
'Biostratigraphy, Chronology, and the continentzl mammal record of Australia
and New Guinea' was presented at the Geological Society of America meetings
in November. A& popular paper on fossil mammals of New Cuinea was published,
J.H._Shergold

JoHe Shergold was engaged in the following major activities:

Descriptions and illustrations of latest Cambrian and earliest
Ordovician trilobites from the southern part of the Burke River Structural
Belt, western Queensland, were completed and presented for publication
(BMR Bulletin 153). :

Description and illustration of late Cambrian trilobites from the
Lily Creek/Chatsworth area, also within the Burke River Structural Belt,
a project initiated during the year and continuing. To date material from
38 collected horizoms on two sections, Lily Creek and Horse Creek, close
to Chatsworth HS, has been prepared, photographed and preliminarily analysed,

Late Cambrian Eocrinoide from the Lily Creek Section have been
technically prepared and await description.

In collaboration with Dr R.A. Cooper, New Zealand Geological Survey,
a small collection of late Cambrian trilobites from the Bowers Group, northern
Victorialand, Antarctica, was processed. A paper describing this fauna
is in preparation.

The stratigraphical and areal distribution of the agnostid trilobite
genus Psendagnostus, of potential gonal value, was investigated on a global
scale, and the conclusions prepared for publication.

. Some description and determination of collections made by GEOPEKO
Ltd was undertaken.

Minor activities included: +the preparation, 'in collaboration with
EeC. Druce, for intended field work with the Georgina Basin Party, and for
25th International Geological Congress excursion 4C.

As a member of an infra committee of the organising committee of
the 25th IGC, preparations were made for the palaecntologital symposia of the
congress.

A NATO sponsored symposium on advanced trilobite morphology was
attended in Oslo; Norway, between 1-8 July.

The Third International Gondwana Symposium, held in Canberra in
August, was attended.

Visits were made to the University College of Wollongong, University
of Sydney; and the NSW Department of Mines.
D.L. Sgrusz

D.L. Strusz continued work on a revision of the encrinurid trilobites
of southeastern Australia. Several localities in Canberra have yielded
relatively large numbers of specimens, needing careful preparation. Several
species can now be recognized in the Canberra faunas, including one which
is probably new. Encrinurus etheridgei (with which Mitchelaspis duntroonensis

is synonymous) and E, mitchelli are .the most common species.,
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Study of Silurian sequencos and {sun2s has extended beyond the
Canberra exea. A Record has been uritten, with De R.S. Hisoll, om
Ordovician 0 Devonien faunas collected by the geologista of Jododax
(Australia) froa the “Woodlawm®™ prospect cest of Lske George. In preparation
for writing o chopter on the Silurian of the southera part of the Cours-~Yass
Synclinorial Zone, for the fortheoning N.S.W. Geological Survey publicaiion
on the Silurian Systen in N.S.W., collecting $vips have been made to the
Cooma district. These have confirmed the Silurian age of & nuzber of
limestone—shale—eoid volcanics sequonces uvhich appear t0 bo southward
continuations of the Camberra and Capteins Flai Greben sequences. Anm
excursion 0 examine the Lachlan Geosynocline betveean Canborre and tho
Cretaceous around Mudgee - Wellingion wes rum in November 1972, 4s well
as BMR geologists, participants included rveprosentatives from the N.S.H.
Geologioal Survaey, several wmiversities in N.S ., end Dr R.A. Cooper from
the Now Zealand Geological Surwoy. Strusz attonded the Sympeosium om the
Tesmen Goosymeline, held in Brisbenc in Mey=Juse 1973, im homour of
Prof. Dorothy Hill om her retirement from the Geology Deparitment of the
Uriversity of Quesnsland,
Jo_Gilbert-Tomlinson

Jo Gilbert-Tomlinson nede & shoxrt study tour to examine cutcrops
of Ordovician, Silurian, and Dovoniem rocks im the Lachlan Geosynclime of
New South Wales. Discussions of stratigraphic, texonomic, and palaeonic=
logical problens werc held with several paxticipants o the Gondiana
Symposium. A pelacontological appendix to the Bulletin on the Sydney
Basin wes checked in proof, and menuscripte by J.Ho Shergold (Cembrian
trilobites of the Black Mountain structural belt) awnd G.C. Young (Ranges
of Devonien Antiarchs) vere read. The following memuscripts are in
preparations

1, Ordovician dikelokephalinid trilobites of northern Ausiralia (Bull)
2, Barly Palasozoic ichnolites of centrel Australia (Bul%)
3. The Cambrian mollusc Stenothscoides in New South Wales (Palo)Papers9
1973)-
G.C. Toung =
G.C. Young spent six woeks in May/ﬁune in the Amadeus Basin, where
known Devonian fish localities were revisited amd a rich new locality was
discovered near Stokes Pass in the western Macdonnell Renges. Supposed
Ordovician vertebrate remains from the Steirwey Sandstone at Mt Watt were
also collected.

Preparation of the material from Stokes Pass was commenced in
September., Material so far prepared includes a number of complete specimens
of the antiarch Bothriolepis and small lungfish skull almost identical to the
Buropean lMiddle Devonian geaus Dipterus.

Antarctic Collection

Preparation of antiarch material from the collection made in
Antarctica in 1970/7? was continued throughout the year, and was almosi
completed by Septembers About half the photography has been done, Little
descriptive work was achieved apart from that done im conjunction with work
on the Knobby Hills fauna (see below).
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Collcction fxom Haobby Hills, Billiluna, W.A,

This material wws colleckted in 1972 and during the year w2s completely

preparcd and described. Deoscriptions will be published in Polesontologicel
Pepoxrs 1973,

in 2ddition, comsiderable literature rasearch on the biosiraiigraphy
of Dovonien fishes throughout %he world wes undertaken t0 enable a yeliablo
age asscasment for the Billilune essenblage t0 be made, The resulis of
this work are being prepered for publication in “Neuslciters on Stratigraphy?

Canning Basin Gogo materxrial

Preparation of the Gogo material hns contimued throughout the year,
but because of the delicate nature of preservation end the time involved
preventing disintegration of bome during acid ireatment only & smell number
of specimens have been completed., Details of preparatory toechniques
developed in the British Mugeum for some material were obtained from
Mr I. Macadie, Australien Museum, and several different methods have been
tested. ‘Best results have bsen obtained with wedl acetic acid, and using
this technique 2 Bothriolepis specimen has been prepared to show mackelian
and palatoquadrate ossificaetions in the jaw apparetus, which have not
previously been recognized in this group. One arthrodire slull has been
completed and work is in progress on skulls of the lungfish Griphognathus,
%0 be sent to GSWA for display purposes.

Taemas Hee Jesper material

Almost 211 material collected from this aree has been prepared.
The vertcbrate faunal list can now be extended to include acanthodians,
ptyctodonis, palaconiscids and struniiform crossopterygians, all of which
occur in micro vericbrate assenblages obtaincd froa acid residues. The
most important result of this work has been the preparation and X=ray
photography of two skulls which show a unique endocyranial arrangement
combining distinguishing features of $wo major groups of placoderms = the
arthrodires and the antiarchs. As such this new gonus appears to represent
a new order within the elass Placodermi.

Other collections

The type material of Bothriolepis gippslandiensis Hills was obtained
on loan froa the University of Melbournc end other Victoriam Upper Dovanian
material was borrowed from the National Husews.

D.J. Belford

Foraainiferal work by D.J. Belford for the period was agein
connected mainly with regionel mapping projects in Papua New Guines.
Examination of samples collected by the West Sepik Survey was completed;
examination of samples from the Torricelli area comtinued, and is. not
yet completed. Samples submitted by the Papua New Guinea Geological Burvey
from the Port Moresby, Yule,Aroe, Kalo, Bogia, Jadang, Mariham, Karkar and
Huon 13250 000 Sheet areas, the New Irsland area, and the Nomane ares,
Chimbu District, were examined, and reports prepamed. Samples collected by
P.T. Kennecott (Indonesia) from the Nalija area, West Iriam were examined.
No detailed examination of the faunas has been made; & late middle Eocene
or late Eocene fauna from the Wabag area, which contains the planktonic
foraminiferal genus Hantkenina. had not been recorded previously.

- ﬁl
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As time permitted, compilation of foraminiferal studics from the
Hebgg-west Sepik area comtinued, but little has been done. Studies
at present concern only Tertiary forcuminifera and siratigraphy.

A computer retirioval progrem for curetion of the forsniniferal
collection has beon developed, tested and proved. Date 8IR nowr being
entered into tho program whenever possible.

The Inaugural Meeting of the Working Group on Sitratigrophic
Corrclation between Sedimentary Basins of the ECAFE region wes attended
in Bonglkok from 24~30 July., The offer by tho Bureau to develop 2 repositery
of topotype end represeniative fossil species £rcm the countries of the
ECAFE region wes reaffimmed end accepted. Orgenizations in Australia
and New Zealand have been contacted, seeking their participation in ths
project. The Bureau has also agresd to assist with the preparation of
a Stratigraphic Atlas for the sedimentary besins of the ECAFE region;
this is to bo submitted by the ECAFE Scorctariat for approval as on
IGCP Project.

P.J. Jones
L PoJo Jones comtinumed om the main project — systamatic palacontology
of the Lower Carboniferous Ostracodz from tho Bomeparto Gulf Basims this
vork involves the description of ostracod spocies (with the use of simplc
biometrics and scanning clesiron microscopy), and their biostretigraphic
and palasoccologic amalyses. Orders described include the Boyrichicopide
and the Platycopida, and the descriptions of the suboxders Bairdiocopa end
Kirkbyocopa arec close to completion. liany species are new, and others
appear to ba closely rclated 16 thosc previously described from the Lovaer
Carboniferous rocks of Burope (the USSR, im particulaxr), and North America.

A revieu paper on Australisn Devonian and Carboniferous (Emsiam—
Viscan) Ostracoda vas preparsd for the Internationel Symposium of Micro—
palacontological Limits (Nemur, Belgiwm, September, 1974); <his is our
account of previous investigations and their present biostratigrephic valuc.

A revieu paper on “The Silesian in Australia” was prepared jointly
with E.C. Druce for the special meeting of the Belgian Geological Society
on the Silesian (in homour of Prof. van Leckvijek) in November 1973. This
gives a brief outline of the distribution of Upper Carboniferous rocks and
their faunes, in Ausiralie.

Preparation of a check list of Ostraceda recorded from Australia
and Papua New Guinea (9845-1973) wms started as a joint project with
P, de Deckker (Dept. of Earth Sciences, Macqueire University, Sydney).
E.C. Druce
' E.C. Druce comiinued work as Party Leader, West Camning Basin
Field Party. 1Initial examination of the comcdont faunas was completed in
January and the faune handed to R.S. Nicoll for completion.

Work continued on the general geology and geochemistry of the
Devonien-Carboniferous sequencc in the Canning Besin.
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The conodont study of the Devonian reefs in the Canning Basin was
completed. The hypothesis of horizontal layering of conodont faunas within
a water body was propounded. This was used to interpret changes in relative
sea level through time, and an attempt was made to elucidate the palaeobathy-
metry of the Lennard Shelf.

Lectures were given at the BMR Symposium, at an APEA luncheon, to
the Geological Society of Australia (Territories Division) and the Universities
of New South Wales, Sydney, and Newcastle. -
D._ Burger

D. Burger's activities were concentrated on detailed systematic
stratigraphic palynology of the Cretaceous in northern Australia., The
two areas of study are:

1. Queensland (Great Artesian Basin Project)

a, Stratigraphic study of the Neocomian of the Surat and Eromanga
Basine was continued with examination of cores from etratigraphic drilling
in the Roma area by the Geological Survey of Queensland. Detailed study
of the (Aptian-Albian) Rolling Downs Group is under way; in view of the
volume of work it is at present restricted to the Surat Basin. Together
with stratigraphic aspects, detailed research on pollen, spores and micro-
plankton systematics was carried out. Besides, this study includes
considerations on climate, environment (in context with results of field
data), and plant migretion.

be After initial examination of marginally developed sediments in
western Queemsland and adjacent parts of Northern Territory (BMR Record.u1973/102),
a more detailed study of the (late Mesozoic) Longsight Sandstone has been
planned. Material from the formation in subsurface of the Springvale, Boulia,
Winton and Brighton Downs Sheet areas, as well as from Northern Territory,
is being examined.

Ce A short paper is in preparation; it deals with the systematics
of selected spore and pollen species from the Neocomian-Aptian in Queensland.
Some of these had not been described before from Australia, and appeared to
be useful stratigraphic indicators in the Lower Cretaceous of the Great Artesian
Basin,

2. Northern Territory (Darwin region Projeot)

e Study of the Cretaceous (Aptian—Cenomanian) in the region around
and north of Darwin is in progress. A paper dealing with geological occurrence
and systematics of Cenomanian spores, pollen grains and microplankton from
Bathurst Island (co-author is M.S. Norvick) is in press.

be. Examination of subsurface and outcrop material from Melville Island
and Cobourg Peninsula has so far demonstrateg that sediments of Cenomanian
age occur north of approximately latitude 12" south. Shallow drilling north
and northeast of Darwin by the Mines Department of the Northern Territory has
penetrated marine Aptian and Albian sediments. Further shallow stratigraphic
drilling by the Bureau in these regions has provided further study material
which is being examined.
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Further activities include the following:

(&) An edge-punchcard system was developed for storage and retrieval
of morphological and geological data of fossil microplankion; a collection
of cards on Cretaccous and Juressic Australian dinoflagellate genera is
already being used. The system is being extended to imclude all described
species from Australian Mesogzoic and Tertiaxy sediments.

(1) During May and June 1973 shellow stratigraphic drilling im the
Boulia Sheet area (western Queensland) was supervised. Corc semples were
collected for petrological, stratigraphical, palaeontological and palyno-
logical study of the marine Lower Cretaceous in the western Eromanga Basin.

(1i1) Advieory activitics wore low during the first six months of this

year, due to refuced exploration drilling, Hematite Petroloum Ltd requested
palynological age determination of sediments drilled in 2 wells in the Eroman
Basin (Lovelle Downs i, Clyde ). Ceopeko Ltd drilled and mapped (Mesozoic??a
strate in the Alligetor River areca, Northern Territory. As from July, 1973,
requests for palynological edviece were stepped up when Oceania Petxroleum Lid
commenced drilling im the Carnarvon Basin (Temala 1, Kalbarri 1)s +this work

is being continued.

(iv) The Gondwana Symposiwm, held in Canberre (August, 1973) wco attended.

Laboratoxy

During the year Mrs. L. Kracuik, Technical Assistant, processed
300 rock samples, mainly from Mesozoic and Palaeozoic sedimenis in Australia

and Papue New Guinea, for palynologicel cxemination.

R.S. Nicoll
R.S. Nicoll continued work on the major project imvolving study of

Devonian and Lower Carboniferous conodonts from the Camning Basin. The
conodont fauna from the Fairfield Formation has been identified and preliminarxy
descriptions written for about half the species. Identification of the
conodont fauna of the Laurel Formation is in progress.

Samples from the Kuta Foxrmation collected near Kundiatva, Chimbu
District, PNG wers processed for conodonis. Two specimens were obtained,
both assigned to Jeospathodus hormsteini which would place the Kute in the
Upper Norian substage of the Upper Triassico.

Approximately thirty conodont samples have been processed in comnection
with field mapping of the Tantangara 1:100 000 geological mep, Samples of the
Cooleman Limestone hawe yielded conodonts of Wenlock and Ludlow (Silurian). age.
Large slump block of limestone in the Blue Water Hole Beds also contain conodonts

of Ludlow age.

Samples from limestone lenses in the Peppercorn Beds contain a very
good conodont fauna of Llandovery (Barly Silurian ageo

Silurian rock samples from a mumber of localities im the A.C.T. and
adjacent N.S.W. have been examined for conodonts in the past year. Revovery
of specimens has been very low per kilogram of rock processed but yields do
give indications that a general framework of Silurian conodont biostratigraphy
may be worked out for this area of Australia. Work im this area continues.

Samples of Permian limestones and shales from the Carnarvon Basin were
collected and processed. No conodont faunas were recovered but the number of
samples is not considered to be a significant test of the presence oxr absence of
Permian conodonts in that part of Australia.
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E.M. Kemp

E.M. Xewp joined the BMR om April 9%h, 1973, Hork on material
collected during operations of the Deep Sea Drilling Project hos resulied
in the completion of ome menmuscript for the Initial Reports volume of Leg 26,
dealing with Miocene microiloras from tvhe Winetyeast Ridge, Indien Osean, and
the near=completion of amother for lag 28, comcexning the sedimentology and
palynology of sites offshore from Antarctica.

A paper entitled ‘The palynology of laite Palacozoic glacial deposits
of Gonduaneland® was prepercd and presented at the 3xd Inteinaiiional Gondusn,
Symposium in Canberra in August, end is now in press im the Proscedings voluma
for that conference.

Prelininary work has been underteken on the palynology of core
material from BNMR boreholes im the Officer Besim, and with csmmination of
samples selected from BMR Reson 2, Neale 2, Womme 1, Yowalge 4 and Telbot 4
holes,

In Juncy; a talk entitled °Palynology =znd pealacoclimatology’ was
given to the Torritories Division of the Goolegiocnl Socicty of Awstrelia
in Canberxa., Amothor, °Continental positions, climeates amnd Texrtiexy plant
life?, was givem to the Boteny Department, University of N.S.H., im September.
M.R. Walter
: MoR. Halter joimed the Bureau in Maroh 1973. The tw@ majer projects
commenced this year were studies of the Precambrien fossils of the McArxrthur
and Amadeus Bagsins, These projects have throe major aimss (1) 1nvestigat1@n
of the utility of Precambrien fossils (particularly stromatolites) im bio-
stratigraphy; (2) delineating the course of cvoluiion during the Precambrisa,
by the study of microfossils, body fossils, txrace fossils and siromatolites;
(3) furthering the use of Precambrian fossils in palecoenvironmental inters
pretation., Thiz latter is aimed especially at aiding in the study of possibly
syngenetic ore deposits such as the HYC deposit in the McArthur Besin., Five
weeks were spent collecting im the Amadeus Basin and 2 tuo wWeek reconnaigsance
trip was made to the Mehrthur Besin.

In tho Amadeus Basin collecting was comcentrated in the Arcyonga
and Pertatatale Formations, the Arumbora Sandstons, and corzrelatives of these
units, because fossils of the ages these rocks record arc poorly kmoum
throughout the world. No new discoveries were made in the Areyonga Formation
but a possible fossil found by A.J. Stewart near Jay Creek wasg collecied.
The Boaxrd Formation is & posgible correlative of the Areyonga Formation im

the westermmost part of the besim., Two forms of columpeyr branching stromatolites

and some pale grey cherts were collected frem this formation (cherts commonly
contain microscopic fopsil algas and bacteria). The Imindis Beds of tho
southern Amadeus Basin are also correlated with the Areyonga Formation and
stromatolites have becn reported from the Inindia Beds in the Blocds Range
93250 000 Sheet area, Outorops im the wicinity of Mount Unepproachablc

and Lomgs Range wers searched for stromatolites, . Defimite columnar branching

stromabolites were found in en isoleted outerop northwest of Mount Unapproachable

and probable linked cumulate stromatolites occur in & small outcrop im the
bed of Lake Neale, necar its eastern end. The sedimentary rocks in the large

area of outcrop mapped a8 Inindia Beds immediaiely north of Mount Unapproacheble

closcly resemble the upper Loves Creck Hemboxr of the Bitter Springs Foxmation.
They consist largely of red sili¢stones and sandstones; socme with vhite
(bleached) spots, and rars interbedded greyg leminated dolomites (without
stromatolites). No prospectlve cherts ‘were fOund in| the Inindia Beds,
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Columnar branching stromatolites (probably Tunsussia inna Walter)
were colleoted from the Ringwood NMember of the Pertatataks Formaeiion near
Limbla Homestead and northeast of Allambi Homesteadle A few pole grey
chert nodules vere collected from the lattor locality. WNew discoveries
of columnar branching strometolites and dark grey cherts werc made in the
Julie Member of the Portatataka Formation neaxr Acncia Well in tho Alice
Springs Sheet area.

The Pertatatake Formation and its corrxelative the Wimnall Beds
weore searched for trace fossils at mumerous losalities: near Areyange
Settlement and Katapate Cap in the Gardiner Rengo, Mount Usappronchebls,
Longo"- Renge, lount Cemner, Hembury Cratexs, southeast of Ringwood Homestiead
and east-northeast of Allambi Homesicad. Fossils were found only at
the Henbury Craters. Trace fossils have bean reported from many of the
other localities but no structures were found which could not be interpreted
23 dosiccation or syneresis craocls, ripple merks, food merks, groove casis
or other nonbiogenic sedimentery structures. At Henbury Cratexs specimens
of probable “seawsed” drag mexks (first reported by Miltom) were collected
and one specimen of possible minute animal burrows was found.

The lower Arumbere Sandstons near Yalloy Dem yiclded meny specimens
of vhat may be a new type of fossil metazoen resembling Brnicttomoxphz from
the Precambrien of Africa.

The Heavitrce Quartzite was searched at coveral loocslitics from
which possible trace fogsils have been reported but no fossils were found.
Black cherts were collected froa the Bitter Springs Formation near Limbla
Homestead, Ross River Tourist Chalet, Jay Croel, Ellery Cresk, Katapata Gap
and in the Erldunda and Bonython Ranges. Thesc came from both columnar
and stiratiform stromatolites. The stromatolite Inzmoris intis Walter wos
newly discovered at Katapata Gap. The impression gainod in the field is thav
the black cherts thaet comtainm the famous Bittcr Springs microbiota formed
in a2 supratidal or upper intertidal enviromment.

During a reconnaissance of the MeArthur Basin with K.A. Plumb
stromatolites were collected from the Amelia Dolomite, Toogaminnie Formation,
Emmerugga Dolomite, Amos Formation; Baelbirini Dolomite and Kaxrms Dolomite
(211 units of the MeArthur Croup) and from tho Wollogerang Formation of the
Tewallah Group. Black cherts were collected from many of these formations
and the Reward Dolomite. Several kinds of columnar branching stromatolites
were found; along with & wide variety of Conophyton-type stromatolites.

Some small conophytons closely resemble modexn fowms in hot springs, although
the McArthur Basin forms are probably marine, Black cherts were sampled
from the Tawallah Poclkel Woo 4 drill hole core, courtesy of Carpemtaria
Exploration Compeny. Cores, maps and oross scctions from the CEC lease arcas
near McArthur River were examined, In addition & repid visit was made to
this company’s leases near Paxndise Creek and advice was given on $he inters
pretation of siromatolites.

Research on hot spring stromatolites and geyserite continued.
Editing of a book on stromatolites commenced. Two manuscripts were reviewed
for the American Journal of Science. Lactures were given to the Baas-Becking
group, the BMR Symposium for indusiry, the IUGS Subcommission for Precambrian
Stratigraphy, the Canberra branch of the Geological Society o6f Australia and
the N.T., Geological Survey at Alice Springs.
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In addition, Dr M. Muir of Imperial College, London, is studying
Australian Precambrian microfossils as part of a cooperative project with
the Bureau and the Baas Becking Laboratory, Important new finds of micro-
fossils have been made in the McArthur Group of the MeArthur Basin and
the Bungle Bungle Dolomite of the Kimberley Basin. Additional discoveries
have been made in the Roper Group of the McArthur Basin, the Hamersley Group
of the Hamersley Basin and in the Archaean near Kalgoorlie. Miorofossils
of Tertiary or Quaternary age were found in silcrete at Southern Cross in
Western Australia. The Amelia Dolomite of the McArthur Group contains an
excellently well preserved microbiota of colonial unicellular and relatively
large multicellular microfossils. This unit is about 1.6 x 109 years old
and helps to fill a gap in the fossil record. The Bungle Bungle Dolomite
may be of a similar age and contains an assemblage of unicellular and
filamentous microfossils, less well preserved than those in the Amelia
Dolomite but closely comparable taxonomically in some cases. These forms
and those from Kalgoorlie and the Hamersley Basin are being used in a study
of diagenetic and early metamorphic alteration of organic compounds and
mioro~organisme. The Hamersley Group miorofossils are considerably altered,
despite ocourring in a rock sequence considered on mineralogical criteria
to be virtually "unmetamorphosed”. Microfossils from the McMinn Shale of
the Roper Group will be contrasted with those in chert facies and compared
with other shale assemblages, such as that from the Torridonian of Scotland.
Poorly preserved microfossils have been found in the sulphide ores of the
HYC deposit at McArthur River,

MICROPALAEONTOLOGICAL LABORATORY
Staff: F. Hadzel, A,T, Wilson, P.W. Davis,.

Material was processed as follows:

Washing (soda, petrol, 0, H202) =~ 2736 samples

Sectioning - 628 samples (1032 sections)
Polishing ~ 98 samples

Dissolving in acid -~ 1200 samples (2400 kg of material)
Drawing for illustrations ~ 46 specimens (conodonts)
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Staffs Yo Unyo (powt ine), Kolo Straoxe (part €ime), A. Stresloeld
(post tir0) '

Tho nojor progroring oddition im 9973 was tho Q—edo Lfactor
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tho gortod %apo ith cmy roguired progrom. Data frem the Palaocontelegy
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Tho mov Cybor 76 cemputor at CSIRO hos been oporating sinse
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progeoms im one HR Recoxrd. Hisz Swmnors is concentrating on this
convorsion and documontation ard tve progrars have alrcady boon
convertod.
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STAFF TRAINING
Lectures on Carbonate Sediments

During the period 5 to 16 March 1973, Dr B.W. Logan of the
University of Weatern Australia presented a course at BMR on the petrology
and petrogenesis of carbonate sediments. The lecture course, supplemented
by laboratory seassions and a field excursion, coversed all aspects of
carbonates, Illustrations and case histories were drawn from the Shark
Bay province, Yucatan Reefs, and the Devonian sequence in the Canning
Basin. The course was attended by about 35 BMR officers, an officer
from the Geological Survey of South Australia, together with geo-
scientiets from the Australian National University and the Canberra
College of Advanced Education.

About 30 BER officers from various dbranches in BMB attended
two lectures given on 7 and 8 May by Dr A.R. Jensen on “Aspects of
sedimentology and petroleum geology”. The lectures, based partly on
material presented at an APEA course on petroleum geology concentrated
on lithoatratigraphic analysis, fluvial and deltaic sedimentation,
eand the generation, migration, and entrapment of petroleua,
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ARUNTA PROJECT
by

ReDs Shaw, A.J. Stewart, A.P. Langworthy, and L.A. Offe

Staff: R.D. Shaw, 4.J. Stewart (in cffice), R.G. Warren, A.P. Langworthy,
L.A. Offe; L.P. Black (part time), A.Y. Glikson (part time),
B.A. Duff (to Jan.,1973); R.W. Marjoribanks, J.L. Punk, and
¥.J. Rickard, all from ANU, are associated with the project.

The purpose of the survey is to map systematically basement rocks
examined in only a cursory wey during mapping of the Amadeus and Ngalia
Basins, and to assess their economic potential. The basement rocks have
undergone exceptionally complex deformation brought about by large scale
crustal movements. Areas of sparse or highly weathered outcrop were mapped
at 1:250 000 scale. Mapping at 1:100 000 scale was required in areas of
good outorop. Post-graduate students from ANU assisted by continuing
detailed studies in critical areas, especially the Arltunga and Ormiston
Nappe Complexes,

Two papers on the regional geology and mineral deposits of the
Arunta Block were writtem for the forthcoming AIMM volume on the 'Economic
Geology of Australia and Papua New Guinea', Several stereophotographs of
the Arunta areas taken by the ERTS satellite were interpreted and commented
on.

Areas so far mapped are shown in Figure M2.

ISOTOPIC DATING IN ARUNTA BLOCK (Black, Stewart)

Black continued Rb-Sr analysis and computation of results from
samples collected during the 1972 field season, and collected further samples
in 1973; his report on work completed so far appears in the 'Petrological,
Geochemical; and Isotope Geology laboratories' section of this Record.

One important result of this work has been the dating of a migmatization

event in the area north of Ormiston Gorge at about 1080 m.y.; the date sets
an older limit for the time of deposition of the Heavitree Quartzite at the
base of the Amadeus Basin sequence. Stewart computed K-Ar isochroms on
micas from the Arltunga Nappe Complex; the results indicate that the spread
of K-Ar dates between Carpentarian and Carboniferous is, in most cases,
caused by excess argon, and that the true age of recrystalligation of the
minerals is Late Devonian to Early Carboniferous.

INVESTIGATION OF MINERAL DEPOSITS (Warren)

Warren completed a draft text and maps for a Record on 'Mineral
Deposits of the Arunta Block'. Mineral deposits of the northern part of
the Arunta Block include small ocourrences of cassiterite, tantalite, columbite,
and wolframite, in or near granitic rocks; several copper, lead, or zinc lodes,
some of which are related to, or occur near, granitic rocks or pegmatites; and
three very small gold lodes.

The copper lodes in the Bonya~Jervois district are associated with
amphibolite. Scheelite also occurs throughout the district, generally in
calo-silicate host rock near granite or pegmatite. Several quartz—fluorite—
barite veins, with traces of chalcopyrite, cut the Jinka Granite northwest and
southeast of the Elyuah Range.
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The southern part of the Arunta Block contains metasediments and
metamorphosed basic igneous rocks, but only a few granites. A number of
small copper-bearing quartz lodes in the Pinnacles Bore area are believed to
be related to nearby pegmatites and & small body of tourmaline-garnet ortho-
gneiss. Several small copper lodes in the Harts Range area are closely
associated with amphibolite. A third type of base-metal deposit with
similarities to the deposits at Jervois, in both ore and country-rock
mineralogy, includes the recently discovered Oonagalabie deposit in the
Harts Range, and other similar deposits in the Harts and Strangways FRanges.
It is possible that these deposits are related to a major regional unconformity,
but this has yet to be substantiated. Various amounts of lead, copper, and
zine are closely associated with quartz-magnetic rock, feldspathic rocks con-
taining magnesium-rich minerals such as phlogopite, anthophyllite, and
cummingtonite, and, in some places forsterite marble. Both the Conagalabie
type of deposit and the Jervois lodes are stratabound.

Current exploration emphasis in the area is on base metals and,
more recently, uranium, both in the basement and in the overlying sedimentary
sequences, :

ALICE SPRINGS 1:250 000 SHEET AREA

Arltunga Nappe Complex (Shaw, Funk, Duff, Stewart)

Recent mapping in the metamorphosed basement has revealed a number
of east~trending faults of various ages, and allows a more accurate correlation
of fault blocks. The Nappe Complex is now interpreted as a group of imbricate
thrust sheets with individual thrust faults attaining maximum displacements of
10-15 km rather than as a single large basement nappe and a related thrust
having a common root zone. The concept of the Nappe Complex as a series of
shallow thrust sheets is supported by (1) the shallow dip of the refoliated
zone in many places; (2) the patchy, low-grade (greemschist), dynamic nature
of the associated metamorphic retrogression; and (3) the relatively flat
Bouguer anomaly profile across the Nappe Complex shown by the detailed gravity
traverse carried out in August, 1973, by the Geophysical Branch (W. Anfiloff,
pers. comm.). The gravity profile shows no evidence of large upward dis—
placemente of the basement.

Compilation of overlays from the areas of metamorphic basement
continued, and will be used in the production of the special map of the Nappe
Complex at 1:100 000 scale.

Alice Springs 1:100 000 Sheet area (Offe) - Figure M3.

Rocks of the Sheet area have been metamorphosed to the upper
greenschist and lower amphibolite facies, and are cut by several east-trending
mylonite zones. Perhaps the most interesting of these ie the Charles River
Mylonite Zone, which separates two different metamorphic rock sequences. At
Simpson's Gap, however, Heavitree Quartzite and Bitter Springs Formation are
preserved immediately to the south of the mylonite zone, which is probably
part of the root—zone of the Blatherskite Nappe.

North of the Charles River Mylonite Zone the rocks consist of
strongly foliated biotite—quartz-feldspar gneiss interlayered with subordinate
amphibolite, augen gneiss, and large-feldspar gmeiss.
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South of the Charles River Mylonite Zone and east of Alice Springs,
a poorly foliated granitic biotite~quartz-feldspar gneiss is in contact to
the west with a schistose biotite augen gneiss. Biotite schist occurs in
the cores of folds within the augen gneiss. North of Alice Springs the
augen gneiss has been intruded by a magnetite—muscovite~biotite-quartz-feldspar
orthogneiss. Micaceous quartgz~rich metasediments and interbedded amphibolite
crop out 1 km weat of Alice Springs; these are succeeded farther west by an
augen gneiss and a conglomerate, 5 m thick, containing pebbles and cobbles
of quartzite, and quartz granules, in a micaceous, gritty and partly felds~
pathic matrix. The conglomerate grades westwards into biotite and sericite-—
bearing quartz-rich metasediments which are comparable to the interlayered
quartzite and garnet-biotite-muscovite schist of the Chewings Range. Bedding
in the more quartz~rich sediments suggests the sequence as a whole faces west.
The westernmost member of the sequence is a fine to medium—grained mica~poor
felsic gneiss which grades in places into coarse-grained augen gneiss.

Burt 1:100 000 Sheet area (Langworthy) - Figure M3

Mafic two~pyroxene granulites interlayered with biotite-garnet
felsic granulite occur in prominent hills north of Yambah homestead, south=
southwest of Snake Well, and in the Scrub Hill area. Granulites north of
Yambah homestead include garnet-cordierite granulite, and at several localities
sapphirine-enstatite~spinel-biotite granulite and sapphirine-hypersthene—
cordierite~biotite granulite were found,

Granulites rich in biotite, garnet, and cordierite and small pods
of cordierite-garnet-orthopyroxene granulite occur northeast of Saltbush Bore.

Possibly retrogressed granulites characterized by their high biotite
content occur in the Adla Hill and Boen Hill areas,

NMobilizate-rich biotite-feldspar gneiss containing pods of mafic
granulite crops out 5 km east of Yambah homestead. The gneiss is poorly
foliated, and is progressively more enriched in mobilizate towards the east;

5 km southeast of Mount Milton it grades into a granitoid rock which has a
discordant contact with granulites farther east. Migmatitic gneiss southeast
of Salt Bush Bore contains numerous granitoid pods up to 1 km long and 500 m
across.

Meta~pelites 5 km south of Harry Bore ~include garnet-quartz~biotite-
feldspar gneiss, biotite schist, and biotite~feldspar—-quartz gneiss; the
gneisses are cut by small dolerite dykes, and intruded by a large porphyro=-
blastic orthogneiss 7 km southwest of Harry Bore.

Major mylonite zones cut the region northeast of Yambah homestead
and scuth of Scrub Hill.

Laughlen 1:100 000 Sheet area (Langworthy, Shaw)

Rock units in the northeastern part of the Sheet area were compared

with the Harts Range sequence. The units are now considered to stratigraphically

underlie the Harts Range sequence; although two were previously considered
to be equivalent to part of the sequence.,
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HERMANNSBURG 12250 000 SHEET AREA (Marjoribanks)

Mapping in 1972 covered most of the crystalline basement in the
Hermannsburg 131100 000 Sheet area and a small part of the Narwietooma Sheet
area. A map has been compiled, and the work will be reported, in conjunction
with L.P. Black, with a title of 'The Geology and Geochronology of the Arunta
Complex north of Ormiston Gorge, central Australia'., Widespread migmatization
and associated granite intrusion disrupt an older gneiss series south of a
major west—trending deformed zone of dynamically metamorphosed rocks,

Kb-Sr isochrons yield dates of 1620 + 70 m.y. for the formation of
the older gneiss,and about 1080 m.y. for the migmatization event. The
migmatites are unconformably overlain by the basal unit of the Amadeus Basin
sequence, and 8o the 1076 + 50 m.y. date provides a maximum age for the
beginning of sedimentation along the northem margin of the Basin.

ALCOOTA 1:250 000 SHEET AFREA (Shaw and Warren)

The preliminary 1:250 000 map was checked for coloured edition, and
Explanatory Notes were prepared.

A comprehensive Record on the geology of the area will form the
besis of the published Report, Additional data were added to the Tertiary
section as a result of drilling in 1973, and the Quaternary units were
congiderably revised following interpretation of RC9 photographs. The
results of BMR's airborne magnetic and radiometric survey were used in a
structural interpretation. A reappraisal was made of the stratigraphy of
the metamorphic units, and tentative regional correlations were suggested,

NAPPERBY 1:250 000 SHEET AREA

Napperby Party (Stewart, Warren, Offe (part time), Glikson (part time)

Office work by the Napperby Party in 1972-73 included compilation of
field information, examination of thin sections, airphoto-interpretation, and
report writing. A list of proposed geological monuments in the southern part
of the Northern Territory was prepared with A.T. Wells, of the Sedimentary Section.,
Pifty-two aboriginal names of topographic features in the Mount Theo, Mount
Peake, Mount Doreen, and Napperby 1:250 Q00 Sheet areas were submitted to the
Northern Territory Place Names Committee, and forty were approved.

Offe transferred to the Alice Springs Party in April, and Warren
and Glikson each spent six weeks mapping in parts of the Napperby Sheet area.
Warren left on 10 September to take up a Public Service Board Scholarship at
the Imperial College of Science and Technology, University of London, for
twelve months.

Reynolds Range 1:100 000 Sheet area (Glikson, Warren)

The stratigraphic succession of the Reynolds Range comprises the
Reynolds Range Group, consisting of the Mount Thomas Quartzite (1850 m, with
a thin basal member of pebbly arkose and conglomerate), overlain by the Pine
Hill Shale (570 m) which includes in its upper part a lenticular member of
unfossiliferous dolomite and limestone, the Algamba Member (425 m). The



”‘ ‘Q‘ m | ' i - -
i i
|

;E E R e S e

19.

Reynolds Range Group unconformably overlies the Lander Rock Beds, a unit

of slate, micaceous sandstone and hornfels, and mica schisi, and is intruded
by sills and bosses of quartz porphyry and by large elongaie granite batho—
liths which have bent the Reynolds Renge sequence into & tight %o isoclinal
syncline., The last movements of the granitc messes caused the formation of
drag-folds in the limbs of the syncline which are oppositc in sense from noxrmal

floxural-slip dreg-folds, and give the syncline a profile rescmbling an inverted

spruce trego

Threc samples of laterite overlying the Algamba Member were analysed
for base metals; the mezimun velues were: Mn 585, Po o125, Zn .11%, Cu 0T,
Ni .0i%, Ag .000i%, and Se less than .0005%.

Aileron end Tea Tree 1:100 000 Sheet erees (Glikson, Yarren)

The sediments of the Landor Rock Beds and Reynolds Range Group are
metamorphosed to high-grade gneiss and granulite in the Aileron and Tea Tres
13900 000 Sheet arses, and sapphirine hes been identified at segveral localities
along the contact between the two unitzs. Folsic granulite which has the
mineralogical composition of chernockite intrudes basic grapulite and pelitiec
granulite in the Anmetjire Rango, morth of the Reynolds Ronge; the plagioclase
in the charmockite forms large cxystals vhich are mantled by orthoclase and
thus heve & rapakivi toxturoc.

MOUNT PEAKE 12250 €00 SHESY AREQ

Photoscale compilation sheets of the loumt Peake 139100 000 Sheot
aree have been completed, and copies were distributed to leasc=holders in
the area and to the Northexn Torritoxy Geologicel Survey. Drafting of the
Meunt Peake 93100 000 Sheet for prelininery edition was ocompleted.

Laterite from Wilgibemds Hill (grid reference 341900E, 2369300N)
in the northvwestern part of the llount Poekc 13250 000 Sheet arce was assayed
for base metals with the folloving resulis: Pb o75H, Cu .24%, tin o24%,

Ni .0065%, Zn .0045%, Ag .C012%, and Se .0005%.

MOUNT THEQ 9:250 000 SHEET AREA

Drilling along Tho Granites=Rillilune Stook Route in the vesteorn
part of the aree intersected uncongolidated sand, silt, and clay up to 100 m
thick overlying weathered baseaent rocks. Forruginous layers a fou metres
thick were penetratod at ehout the middlo of th) soequence in two of the holes,.

Corrolation of the rocks cxpesed im the Mount Theo arse with thoss
in neighbouring areas suggests that the impure sandsione, slate, and sericitie
quartzite at Mount Theo, McDiarmid Hill, MHount Patricia, and Burner’s Doms are
correlates of the Mount Charles Beds of The Granites—Tenami arce, and may be
a sandy facies of the Lander Rock Bedso

Airphoto-interpretction revealed numerous mnjor faulis up to 100 lkm
long, mostly in the northern part of the area; %the faults contain brecciated
vein quarts, in places accompanied by hematite. Thin-section examimation of
the vein quartz revealed evidence of several episodes of quartz deposition,
brecciation, and recrystallization. '



A cellular quartz-limonite gossan crops out at Keyser Hill, in the
southeastern part of the area, on strike with one of the large faulta, analysis
of the gossan yielded the following results: Cu .13%, Pb, .054%, Mn .029%,

Zn .003%, Se .0025%, Ni .001%, and Ag less than .0001%.

Ajirphoto-interpretation of the Sheet area is complete, and compilation
of the map.

REPORTING OF RESULTS

T "Geology of the Reynolds Range and Adjoining Parts of the Arunta
Block, Northern Territory", by A.J. Stewart, R.G. Warrem, L.A. Offe, and
A.Y. Glikson: MS 20% complete (Record).

2. "Geology of the Mount Theo 1:250 000 Sheet Area", by A.J., Stewart:
¥S 20% complete (Record).

3. "Mineral Deposits of the Arunta Block", by R.G. Warren: first draft
of MS completed, and being revised by A.J. Stewart,

4. "Petrographic and Geochemical Study of the Ringwood Evaporlte Deposit”,
by A.J. Stewarts MS 90% complete (Record).

Se "Rubidium=strontium dates and excess argon in the Arltunga Nappe
Complex, Northern Territory", by R.L. Ammstrong (University of British Columbia)
and A.J. Stewart: MS 90% complete (outside publication).

6. Records on various aspecits of the geology of the Alice Springs

1:250 000 Sheet area, and the Hermannsburg 1:100 000 Sheet area will be
prepared; Explanatory Notes for a second edition of the Alice Springs map

‘will then be produced, and a Bulletin on the Arltunga Nappe Complex is also
planned.

THE GRANITES~TANAMI PROJECT,W.A. & N.T.

by
D,H. Blake & I.M. Hodgson

Staff: D.H. Blake (Party Leader), I.M. Hodgson.

INTRODUCTION

The party has been engaged in reconnaissance geological mapping of
The Granites—Tanami region, an area of mainly Precambrian rocks between the
Kimberleys to the northwest and the Arunta region to the southeast. The
project was started in 1971, mapping was finished in 1973, and the whole
project is expected to be completed in 1974.

During office work from October, 1972, until June, 1973, preliminary
editions of the Billiluna, Lucas, Stansmore, and The Granites 1:250 000 Sheets
were compiled, and a BMR Hecord (73/171) on the 1972 field work was completed.
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Reconnaissance mapping of Highland Rocks and the Precambrian areas of Webb
1:250 000 Sheet areas was carried out, mainly by helicopter, during July, 1973.
Neither Sheet area has any known mineral deposits of economic significance,
Parts of Mt Ramsay and Mt Bannerman Sheet areas were visited in August 1973
for the purposes of correlating formations in The Granites-Tanami region
with those in the Kimberley region. Visits were also made to parta of The
Granites, Tanami, and Birrindudu Sheet areas to check outcrops previously
mapped by photo-interpretation, and to the Billiluna Sheet area to resolve
problems that arose during interpretation of field data collected in 1972,
A BMR drilling party under A. Zoska drilled 40 stratigraphic holes in

The Granites and Lucas Sheet areas during July, August, and September, 1973.

GENERAL GEOLOGY

Webb Sheet area

Precambrian and some probably Palaeozoic and Mesogoic rocks are
exposed as low ranges in the northern and southern parts of the Sheet area,
and also as isolated low rises and mounds (Figure M4). The outcrops are
separated by expanses of superficial aeolian sand and, in the east, by the
alluvium and salt deposits of Lake Mackay. The Sheet area is crossed by
numerous east-~west trending longitudinal sand dunes.

The oldest rocks exposed are metamorphics that may be related
to the Arunta Complex. They consist of quartzite, schiet, and gneissic rocks
showing bedding plane schistositye. These rocks, mapped as Archaean, are
intruded by granite which is locally strongly sheared, as near Mt Webb.
Both the granite and the metamorphic rocks are cut by quartz veins, and the
granite is also cut by basic dykes (basalt to gabbro) which postdate the
shearing. Specimens of granite and dyke rocks have been collected for
isotopic dating.

In the southwest the granite has intruded and thermmally metamorphosed

porphyritic dacite lava flows (Bv). These flows are overlain conformably
by tuff and agglomerate and associated tuffaceous and quartzose gandstones
gBmvg. The volcanic sequence is overlain by a formation of quartzose sandstone
Buw) which is unconformable on the granite. This sandstone, well exposed

on Mt Webb, is correlated with the Heavitree Quartzite in the adjoining
Macdonald Sheet area to the south, and hence is probably Adelaidean. The
lower part of the formation consists of medium to thin-bedded crosg—bedded
sandstone; the uwpper part is thin to very thin-bedded, and passes up into

a formation comsisting mainly of crystalline limestone. This latter formation
(Pub) may be equivalent to the Bitter Springs Formation. No siromatolites were
recognized, but thin seams of dark chert are present locally, and specimens of
this were collected for laboratory examination for microfossils.

The sandstone forming Mount Webb may be equivalent to the quartzose
Munyu Sandstone, which forms the Alec Ross Range in the northeast. The Munya
Sandstone includes at least one lens of limegtone similar to that exposed in
the southern part of the Sheet area. The sandstone is locally tightly folded
and faulted, and is unconformable on granite and metamorphic rocks. West of
the Munyu Sandstone, outcrops of folded Erica Sandstone extend south from the
Stansmore Sheet area.
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The Precambrian rocks are gently to steeply dipping, and are
inferred to be overlain unconformably by mainly flat lying, clayey quartzose
gandstone and conglomerate provisionally correlated with the Pedestal Beds,
mapped as pos8ibly Palaeozoic, of the Stansmore Sheet area, These rocks
crop out most extensively north of Mt Webb, where they form part of the
Angns Hills. Also present, mainly in the western part of the Sheet area,
are isolated outcrops of poorly comsolidated clayey sandstone, claysione,
and pebble to boulder conglomerate. These are mapped as possible Mesozoic,
and may be comparable with the Cretaceous Hazlett Beds of the Stansmore Sheet
area.

Highland Rocks Sheet area

Most of the Highland Rocks Sheet area has a very low relief,
consisting mainly of low rounded laterite rises separated by sand plains
with longitudinal sand dunes. Few of the rises are higher than the level
of the dunes. However, some higher strike ridges, mostly of Upper Proterozoic
sandstone, are present in the west, northwest, and south (Pigure M4).

Outcrops of rocks mapped as Archaean consist of steeply dipping
to vertical, medium to very thin-bedded metaquartzite, which forms low strike
ridges, and gneiss and minor schist which are almost invariably strongly
lateritized. The metamorphic rocks are intruded by granite. Both they
and the granite are unconformably overlain in the west by Munyu Sandstone,
and in the north and south by possibly Palaeozoic cleyey sandstone and
conglomerate correlated with'the Pedestal Beds of the Stansmore and The
Granites Sheet areas,

AGE DETERMINATIONS

Several outcrop and drill core samples from the Lucas Beds (Palaeozoic?)
and outerop samples of the Hazlett Beds (Cretaceous?) collected from The Granites,
Lucas, Stansmore Sheet areas in 1972, have been examined in the palaeontological
laboratory, No datable microfossils or macrofossils were found in the samples,
and the ages of the Lucas and Hazlett Beds remain uncertain.

Glauconite from samples of Gardiner Sandstone, collected in 1972
from The Granites, Tanami, Lucas, and Billiluna Sheet areas, has been iso-
topically dated by AMDL (Rep. 3473/73) using the K-Ar method. The results
indicate that the Gardiner Sandstone, the basal formation of the Birrindudu
Group, has a minimum age of 1550-1600 m.y., i.e.,middle Carpentarian.

Several samples of acid volcanics and granitic rocks collected
in The Granites=Tanami area in 1972, mainly by R.W. Page, have been dated
isotopically using the Rb-Sr method. Results to date (Page, pers. comm.)
indicate that the age of both the Winnecke Granophyre and Mount Winnecke
Formation, in the Birrindudu Sheet area, is 1800 million years, i.e., late
Lower Proterozoice.

REPORTING OF RESULTS

The results of the 1973 project will be written up as a Record, and
later incorporated in & Bulletin describing the geology of The Granites—Tanami
region. They will also be summarized in Explanatory Notes for the Webb and
Highland Rocks 1:250 000 Sheet areas. A separate Record will be prepared
on the stratigraphic drilling carried out in The Granites—Tanami region during

1971, 1972, and 9973«




VICTORIA RIVER BASIN PROJECT, N.T. & W.A.

VICTORIA RIVER BASIN, N.T. by I. P. Sweet

Staff: I.P. Sweet.

The project, for which field work was carried out from 1967 to
1970, was undertaken to provide baalc geolQgical information for a previcusly
unmapped area of some 100 000 km?2 comprising the whole or_parts of nine
1:250 000 Sheet .areas in the:Northern Territory.

Seven of the nine Explanatory Notes and mape have been issued,
and three reports are being printed.

During the year a draft was written of a Bulletin summarizing
the results of the investigations. Isotopic age determinations carried
out by AMDEL on samples from three shale formations gave somewhat unexpected
results, but if they can be regarded as significant, they indicate that the
Precambrian sequence extends back into the Carpentarian. The results are:

() Angalarri Siltetone: 838 + 142 m.y.

This is younger fhan expected, as the Angalarri Siltstcne is
confidently correlated with the Helicopter Siltstone in the East Kimberley
region, which overlies the Wade Creek Sandstone, from which shales have
yielded an age of 1128 m.y. No explanation for the apparent discrepancy
has been put forward.

(b) Stubb Formation: 1,347 + 298 m.y.
(¢) Wondoan Hill Eéruations 1,431 + 440 m.y.

These ages are greater than expected, and the errors are such
that there is a great degree of uncertainty about the significance and
relevance of the ages., However, even if the ages are too great, they
introduce the possibility that the lower part of the sequence in the
Victoria River Region could be of Carpentarian age. The oldest sedimentary
unit, the Limbunya Group, is almost certainly Carpentarian, and is tentatively
correlated with the McArthur Group. This is important from an exploration
viewpoint, as the McArthur Group and its equivalents farther sast contain
ma jor base metal ore deposits.

REPORTING OF RESULTS

The Bulletin "The Precambrian Geology of the Victoria River Region,
Northern Territory" has been written in draft.
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ANTRIM PLATEAU VOLCANICS AND CORRELATIVES, Nu.Te, Wuel., & QLD.
by R.J. Bultitude

Staff: R.J. Bultitude

The year was spent preparing a Record dealing with the field
ocourrence and petrography of the Antrim Plateau Volcaniecs. A short
paper for the AIMM volume was also prepared in conjunction with I.P. Sweet
on mineralization in the Victoria River region.

The Antrim Plateau Volcanics is a very widespread but hitherto
little investigated sequence of basaltic lavas and interbedded sediments
and agglomerate covering large areas in the Ord-Victoria region of northern
Australia. Small outerops of volcanies correlated vith the Antrim Plateau
Volcanics in the central and easternm parts of the Northern Territory and
north of Camooweal in northwestern Queensland are the Helen Springs, Nutwood
Downs, Peaker Piker and Colless Volocanics. The distribution of the
volcanice is shown in Figure M5. All the formations occupy similar
stratigraphic positions. They unconformably overlie Precambrian rocks,
and are disconformably overlain by lower Middle Cambrian sediments. Smith
& Roberts " oonsidered that the Peaker Piker Volcanics are interbedded
with the lower Middle Cambrian Burton Beds along the northern margin of the
Georgina Basin. However, the writer disagrees with this interpretation.
Bagic volcaniocs correlated with the Peaker PikerVolcanics have been inter-
sected below lower Middle Cambrian sediments in drill holes in the Alroy
and Rankin 1:250 000 Sheet areas.

The Antrim Plateau Volcanics unconformably overlie the Precambrian
rocks of the Ord-Vicioria region. The lavas were extruded over an uneven
surface. In some areas lava fills valleys, up to 60 m deep, eroded in
Upper Proterozoic sediments. The dissected nature of the surface indicates
a considerable time lapse between the deposition of the Upper Proterozoic
sediments and the initial outpourings of basalt. Few sediments resulting
from this erosional break have been recognized, suggesting that most of the
area was land in late Upper Proterozoic and early Cambrian times., ILocally
the lavas rest conformably on thin layers of basal sandstone and conglomerate
which are regarded as Lower Cambrian, and have been either included in the
Antrim Plateau Volcanics or distinguished as separate formations.

The Antrim Plateau Volcanice are separated from the overlying
lower Middle Cambrian Negri Group in the Ord Basin and from the Montejinni
Limestone exposed along the western margin of the Wiso Basin by a minor
erosional unconformity. In places the volcanics are overlain by a thin
layer (less than 7 m thick) of red~brown calcareous siltstone with minor
interbedded fine to coarse-grained sandstone and coarsely crystalline
limestone, commonly containing numerous angular clasts of intensely altered
vesicular basalt derived from the tops of lava flows. Elsewhere the Negri
Group directly overlies extensively altered vesicular basalt without any
detectable angular discordance.

The inferred age of the Antrim Plateau Volcanios and its correlatives
from the stratigraphic evidence is Lowsr Cambrian. In the East Kimberley
region, volcanics unconformably overlie shale ~ the Timperley Shale in the
Albert Edward Group - dated at 666 + 43 m.y.. Isotopic dates obtained by the
K-ir (whole rock) method on ten specimens, range from 395 + 10 m.y. to
506 + 10 m.y. (i.e., from Upper Silurian to Upper Cambriaﬁ’, the majority
being grouped between 468 and 500 m.y. (i.e. Lower Ordovician). The most
likely explanation for the discrepancy between the ages determined by the
K-Ar whole rock method and tue age inferred from the stratigraphic evidence
is that the levas have lost differant amouhts of rediogenic argos siace thelr
formaiion in the Lower Cambrian.
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Most flows consist of an extemsively altered, highly vesicular
or amygdaloidal upper part, comprising up to 30 percent of a flow, and a
8lightly Ao moderately vesicular basal part generally accounting for less
than 5 percent of a flow. The average thickness of the Antrim Plateau
lava flows is about 35 m. Labradorite, clinopyroxine (augite and pigeonite),
opaque oxides, devitrified glass and a quartzo-feldspathic residuum account
for a high proportion of the total volume of the little-altered massive
basalts. Coarse grainsize and minor amounts of interstitial quartz are
characteristic of the little-altered basalt. Vesicles, amygdales and
geodes are commonly filled and lined with a variety of secondary minerals,
the most common being ohlorite, quartz, amethyst, smoky quartz, agate,
prehnite, and calcite; semi-precious varieties of some of these minerals
have been found in places, but in general they are rather scarce. Pumpellyite
and analcime have also been identified.

The lavas are tholeiitic basalts, the majority containing quarts
in the CIPW norm. The average chemical composition of forty~five fresh
and little-altered specimems is: '

wt %
3102 54.0
Ti02 - 1512
41,0, 14.9
Fozo3 3.49
Fe0 6.91
MnO 0.17
Mg0 6.17
Cal 8.30
Na,0 3.06
K20 1.76
PZOS 0.12

Many of the basalts have been altered, the alteration being
most extensive and intemsive in the vesicular upper and basal parts of
flows. Plagioclase in the massive basalte is commonly extensively
sericitized; more rarely it has been albitized or partly albitized, or
replaced by prehnite and pumpellyite. Clinopyroxene generally shows only
slight alteration to chlorite. Secondary hematite and goethite are common
replacements Gf magnetite. The secondary mineral associations have resulted
from low-grade burial metamorphism. Chemically the altered basalts are
characterized by high Na,0 or K,0 contents or both, high F320 /Feo ratios,
high volatile contents, and low Ca0 and 8102 contents compared with fresh
specimens.

Veins and lenses of barite, commonly with associated quartz and
calcite, intersect the volcanics in numerous places in the southwestern
part of the Victoria River district. Two adjacent veins on Inverway Station
have been mined, but production ceased in 1971, Some lavas contain native
copper either as sparse interstitial dissemirations of apparentiy primary
origin in massive basalt, or as secondary infillings of geodes and amygdales
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in vesicular flow tops, [lalachite, azurite, chalcocite, and chrysocolla
are commonly associated with native copper in amygdales and geodes, and also
a@ccur in the basal beds of overlying limestone. There is little doubt that
these deposiis are related directly or indirectly to the Antrim Plateau
Volcanics, the copper probably having been leached from vesicular, relatively
porous flow tope by connate or meteoric waters and reconcentrated in joints,
fractures, certain amygdaloidal zones, and overlying limestone beds, which
appear to have acted as stratigraphic traps.

The results of this study will be presented in a Bulletin. This
will be preceded by a Record containing all available information.

PINE CREEK GEOSYNCLINE, N.T.

DARWIN URANTUM GROUP

Staffs C.E., Prichard, R.S. Needham, P.G. Smart, A.L. Watchman,
P. Puchs (draftsman).

OFFICE AND GENERAL

The Darwin Uranium Group continued to provide administrative
services for most Bureau activities within the Northern Territory. Operations
Branch members of the Group operated the store and/or accounts for fifteen

Bureau field parties. Vehicles used by the Group and by several field parties

received inter-season overhauls at the Group workshop.

Geophysical staff operated the Manton Seismic Station, provided
geophysical advice to the public, and carried out field surveys (report in
Summary of Activities of the Geophysical Branch).

Geologists continued mapping the Alligator River uranium field
(a2 separate report follows), and assisted in the fact-finding studies for a
proposed National Park,

Sales of geological maps continmued to increase, and averaged over
seventy per month. During the year an addition to the office was built %o
improve storage and displays of maps and publications and to provide for
sales of maps.

Interest in the Alligator River uranium field continues. Geologists
from many exploration companies called to discuss the environment of the
uranium occurrences and the results of Bureau geological mapping and airborne
geophysical surveys of the areas,

Changes in policies regarding aborigines and aboriginal reserves,
the proposed national park in the Alligator Rivers region, and heightened
environmental consciousness have necessitated increased liaison with a
number of authorities, Requirements for field work differ on different
types of reserves adminisiered by these authorities., Harmonicus relatiozns
have been maintained with the authoriiies concerned, and in general sane Iiz2ld
ooerations of Bureau parties have not been restricted.
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ALLIGATOR RIVER PARTY by R.S. Needhanm.

Staff: R.5. Needham, P.G. Smart, A.L. Watchman.

Introduction

The discovery of uranium at Nabarlek in 1970 provided the
stimulus for undertaking semi-detailed geological mapping of the Alligator
Rivers uranium province; this area had previously been mapped by BMR in
very broad reconnaissance style. The object of the semi-detailed mapping
at 1:100 000 scale, which started in 1971, is to obtain a clearer picture
of the geological history of the area and to establish, if posaible, the
environment of deposition and the origin of the uranium mineralization.

Two draft progress Records on the 1972 fieldwork have been
written; they include 1:50 00O scale maps of Junction Bay SW & SE,
Goomadeer NW & NE, Wellington Range SW & SE, Oe@enpelli NW & NE, East
Alligator NE, Jim Him NW & NE, and Mundogie NE Sheet areas.

During 1973, the Goomadeer SW & SE, Ooenpelli SW & SE, Howship,
Gilruth, Jim Jim SW & SE, Pield Iesland, and Kapalga NW & NE areas were
mapped; the mapping of most of these areas, some of which are virtually
inaccessible by foot, was greatly speeded up through the use of a helicopter.
P. Wilkes (Geophysical Branch) also used the helicopter to check radiometric
anomalies in the Arnhem Land Plateau which had been detected by the EMR
Airborne Survey of 1972.

Twelve scout holes were drilled by a BMR Rotary drilling party
in poorly exposed areas in the East Alligator Sheet area.

General Geology (Figure M6)

In the Field Island and Kapalga (northern half) 1:100 000 Sheet
areas, limbs of a broad southward-plunging synclinal structure are exposed
as wooded ridges of arkose, pebble arkose, quartzite, siltstone and phyllite.
Cross-bedding in the quartzite indicates that the beds are overturned in
places. At the coast, the siltstone commonly contains intraformational
breccia made up of fragments of siltstome. This series of sediments is
possibly equivalent to Mount Partridge Formation; farther south (southern
half of Kapalga Sheet area) arcuate ridges of hematitic siltstone have been
assigned to the Koolpin Formation by earlier workers, and they appear to
overlie the arkose and siltstone. However, drilling by Water Resources
Branch, N.T., near the South Alligator River has intersected massive magnesite
up—dip from the arkose and siltstone. At present the relationship between
this magnesite and the postulated Koolpin Formation which includes a carbonate
unit is not clear; it is possible that the magnesite may be a unit not
previously recognized in the Alligator Rivers region.

A major structural break is postulated along the South Alligator
River valley to explain the disparity of metamorphic grade (lower greenschist/
almandine~amphibolite facies) of the rocks either side of the river, and the
stratigraphic position of the rock units involved. This structure may form
the western edge of a large block composed of migmatized Lower Proterozoic rocks.
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Mapping of the Myra Falls Window yielded important results;
nowhere else in the uranium province are exposures so continuous and the
rocks so fresh as in the eastern part of the window. The window consists
of rugged ridges and dissected hills of quartz-mica schist, quartzite,
lit-par-lit gneiss (quartz—feldspar leucosome bands and pods developed
parallel to schistosity in garnet—biotite schist), amphibolite, granitoid
migmatite, and minor marble. The lower grade schist and quartzite in the
western end of the window can be traced along strike through increasing
grades of metamorphism and progressive stages of migmatization {metamorphic
differentiation) into granitoid migmatites typical of the Nimbuwah Complex.
The high percentage of interbedded garnet~-biotite schist, amphibolite, and
quartzite, together with occasional marble, suggests that the rocks of the
Myra Falls Window are metamorphic equivalents of the Koolpin Formation
(similar successions have been intersected by drilling postulated Koolpin
Formation in the Nanambu Complex). Other windows southeast of Myra Falls
(the Caramal East Window) and south of Myra Falls (the Beatrice Window)
are also considered to belong to the Nimbuwah Complex; they are granitoid
migmatites higher in grade than the rocks of the Myra Falls Window. The
migmatites in the extreme northeast of the Beatrice Window are typified
by clusters of garn®t up $o 5 cm in diameter.

A number of anomalously radicaotive granites have been mapped.
Al]l have radiocactivity of 150-300 cps, which is up to ten times that of
the Kimbuwah Complex. They are altered pink biotite granites, sometimes
porphyritic characterized by the presence of approximately north=trending
quartz breccia zones which are not anomalously radioactive. The largest
is the Jim Jim Granite; others have been identified 10 lm east-northeast
of Nabarlek, 8 km east of Myra Falls, and 15 km southeast of the Beatrice
Prospect. The granites are probably late-stage products of migmatization,
i.e., mobilized deep~Beated melts formed by complete anatexis of Lower
Proterozoioc rocks.

The basic to intermediate intrusive rocks have been divided into
the Ooenpelli Dolerite, the Mudginberri and Maningkorrirr Phonolites, and
the Zamu Complex. The _Oenpelli Dolerite is an extensive sub-horizontal
composite sheet of porphyritic and ophitic alkali dolerite, granophyric
dolerite, granophyre, and minor gabbroic pegmatite, It has been penetrated
by drilling at Nabarlek and Black Rock where it is 250 m thick. It has
been traced as far east as the Blyth River (as basement highs sporadically
exposed in the Arnhem Land Plateau), as far south as Fisher Creek, and
as far west as Graveside Gorge. Its northern extent is not known, but it
is represented by mafic inclusions in the Migmatite Zone and Granitoid Core
of the Nimbuwah Complex. The dolerite is in fact younger than the Complex,
but was intruded before the migmatite complex had completely cooled. Hence,
the dolerite has been assimilated in the centre of the Complex, and has no
contact effects farther from the centre of the Complex (where there was no
appreciable thermal gradient at the time of dolerite intrusion), but has
extensively hornfelsed (generally to cordierite hornfels) the country rock near
the margins of the Complex, and away from the Complex where the country rock
has relatively coocl when the dolerite was intruded. It is believed that
hydrostatic pressure played an important role in dictating the geometry of
the Ooenpelli Dolerite during intrusion. [Either it was intruded as one
extensive sheet of uniform thickness, or as a series of lopoliths at the
same depth. Outcrop ridges suggest that the dolerite occupies a series
of shallow ellipsoidal basins.
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The Mudginberri and Maningkorrirr Phonolites are probably related
to the Osenpelli Dolerite; their peralkaline character suggests that they
may also have been derived from an alkali basalt parent magma, and mey thus
be oclosely related in time to the ‘Qenpelli Dolerite.

The Zamu Complex coneists of metadolerite, and is best exposed at
Graveside Gorge and in the South Alligator Valley. It was intruded before
formation of the migmatite complexes, and within the Nanambu Complex crops
out as isolated boulders and pavements of metadolerite and amphibolite,
It has been extensively hornfelsed by Oanpelli Dolerite 16 km east of
El Sherana. Farther south the Zamu Complex is less altered, and grano-
phyrioc dolerite, gabbroic pegmatite, miorodiorite, syenite, adamellite, and
hornblende granophyre differentiates can be identified.

Edith River Volcanics crop out in a window 20 km northwest of
El Sherana, and are unconformably overlain by the Kombolgie Formation.
The unit is composed of a variety of pyroclastic rocks and intermediate
lavas,

The Kombolgie Formation does not appear to be more than 500 m
thick over the Arnhem Land Plateau. Basement highs of Ocenpelli Dolerite
have been found through most the plateau. During 1973 the Nungbalgarri
Volocanic Member was examined in several localities between the Goomadeer
River and Gimbat Creek, where it is faulted off and cannot be traced farther
southe The member may consist of one or a number of basalt flows, and
may contain intercalated sediments. It appears to thin markedly near Deaf
Adder Gorge, and between Deaf Adder Gorge and Jim Jim Creek it is altogether
absent in places, althcugh still apparent as a bedding trace on air photos.

A second volcanic member has been recognized in the Kombolgie
Formmation; it lies approximately 100 m above the Mingbalgarri Voleanic
Member, and although no more than 3-5 m thick, is apparent on air photos
through the development of thick vegetation over it. It is poorly exposed,
and mostly masked by scree from the overlying sandstone; laterite and sand
commonly cover the bottom of the scree slope. Socattered tuffaceous rubble,
anygdaloidal and scoriaceous material, and jasper pebbles characterize the
lithology of the member, Laterite developed adjacent to the member may
give rise to strong radiometric anomalies; some detected by the 1972 EMR
airborne survey had uranium:thorium ratios of up to 10, Some of these
anomalies were examined on the ground by P. Wilkes, of the Geophysical
Branche

_Structure

Structures in the Nanambu Complex and the surrounding sediments
are roughly concordant with those in the neighbouring sediments, suggesting
that a simple vertical updoming was involved during migmatization. The
same is not true for ithe Nimbuwah Complex however; in the Myra Falls Window
the strike of the metamorphosed Lower Proterozoic rocks is perpedicular to
the migmatite complex zonation. This may reflect either the attitude of
the sedimentary rocks before migmatization or a complicated structural evolution
of the complex which may have involved squeezing up of mushroom~shaped bodies
during migmatization. Isoclinal folding is apparent in most lit-par-1lit
gneisses easit and southeast of Ooenpelli and on further study may provide
data for constiruction of a structural model of the migmatite complex. Folding
is more intense towards the Migmatite Zone of the Nimbuwah Complex, and
progressive stages through development of S2 (schistoeity in isoclinally
folded sediments), to isoclinally folded S2 and development of S3 have been
observed. In $re Migmatite Zone classic migmatite interpenetration fabrics
have obliterated foldinyg, and finally the rocks grade througn several stages
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into nebulitic and homogeneous rocke characteristic of the Granitoid
Core.

The extent of the Nimbuwah Complex is unknown, It may be continuous
at depth with the Nanambu Complex to the west and the Gunbatgarri Granite
(composed of rocks typical of the Migmatite Zone of the Nimbuwah Complex)
to the east, Even farther east the Mirrarmmina Complex, Bradshaw Granite,
and Giddy Granite are parts of migmatite complexes. The Nanambu Complex
does not extend west of the South Alligator River, however, and it appears
likely that a structure trending south along the river marks the western
edge of the migmatite complexes. This structure may be a major fault,
suggesting that the complexes form a large block extending at least as far
east as the Gunbatgarri Complex. ‘ '

The anomalously radioactive granites, and perhaps all massive
granites within the Pine Creek Geosyncline, may well be late-stage producte
of migmatization, reflecting complete anatexis at the root zones of the

orogens and intrusion of the migma into country rock progressively farther
away from the centres of the orogens.

Long curvilinear faults are dominant features of the area, It
is difficult to judge their influence on Lower Proterozoic units, and they
have caused only minor vertical displacemente in the Carpentarian Kombolgise
Formation. However, lateral displacement of up to 35 km of the Nungbalgarri
Volcanic Member has taken place near Deaf Adder Creek, where the overall dip
of the formation is less than 5 ,

Economic Geology

The distribution.of uranium deposits corresponds closely with that
of the postulated Koolpin Pormation or its metamorphic equivalents. The
ma jor deposits lie near and within the migmatite complexes, and can all be
related to a fault, shear, or collapse structures. The country rock is
retrogressively meiamorphosed along the structure, and mineralization is
closely associated with massive or schistose sericite-chlorite rock.

Aeromagnetic (and radiometric) surveys carried out by BMR in 1971=2
suggest that the uranium deposits and prospects do not altogether follow the
margins of the migmatite complexes, as had been previously suggested, but nany
appear to follow the Koolpin Formation or its postulated metamorphic equivalent,
This new information points up the necessity for further consideration of the
problem of the source, mode of emplacement, and geological history of the
uranium deposits, and the outcome will also depend partly on final results of
Rb=Sr, K-Ar, and U-Pb age determinations.

Reports of Results
The following reports are being prepared:

Alligator River Party, N.T.: Progress report Oenpelli Pegion -
BMR Record Series.

Alligator River Party, N.T.: Progress report Jim Jim Tegion =
BMR Record Series. '

Migmatite complexes of the Alligator Rivers region, N,T, =
External publication (Search).

Environmental fact finding study, Alligator Rivers region,
NoTo — BMR RecOrd SeriBB.
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Regional Geology of Alligator Rivers uranium province, N.T. =
External Publication (AIMM volume).

BMR Reports will accompany coloured 1:100 000 scale maps when

published. A BMR Bulletin accompanied by a 1:250 000 scale map of the
uranium province will summarize results of field work from 1971=4.

. _MCARTHUR BASIN, N.T.

CARPENTARIAN AGE DETERMINATION PROJECT
by K.A. Plumb

Staff: K.A. Plumb, in assooiation with A.W. Webb (AMDEL).

Samples collected during 1972 have been analysed by Webb.

Eight total-rock samples of Cliffdale Volcanics have given an
excellent Rb=Sr isochron of 1770 + 20 m.y., all variance being attributable
to experimental error, and the Norris Granite is in close agreement ai
1773 + 24 m.y.. These data effectively fix the base of the Carpentarian

at 1770 _‘t 20 MeFeoo

1843 + 83 m.y., which may be at variance with field relationa.; further
work is contemplated. :

The Hobblechain Rhyolite Member, at the top of the Tawallah Group,
has given a preliminary isochron of about 1600 m.y., and further samples
were oollected during 1973 to improve the precision of the isochron.
Glauconites from the underlying Aquarium Formation have been updated to

1473 : 56 MeYeoo

Carbonate is proving a problem in dating shales of the Barney Creek
Formation, McArthur Group, and further analyses are 10 be carried out.

The shales from the Roper Group, the dolerite sills intruding the
Roper Group, and the Peters Creek Volcanics of the Tawallah Group, have
all proven to be unsuitable for age determination,

Basement rocks from Arnhem Land (the Bradshaw Granite) previously
considered to be of possible Archaean age, have given a whole-rock Rb=Sr
isoghron of 1944 + 75 m.y.. This may well correlate with the high=grade

metamorphic complexes of the Alligator Rivers area.

Reporting of Results

Preparation of a report, for publication by Webb and Plumb,
has been delayed by the need for further analyses of the Hobblechain
Rhyolite Member and Barney Creek Fommation samples.

The Nicholson Granite has given & less precise isochron of l
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NORTHWEST QUEENSLAND PROVINCE

CLONCURRY/MOUNT ISA PROJECT vy I.H. Wilson

Staff: I.H. Wilson (GSQ, Party Leader); R.M. Hill, B.A. Duff, D. Ellis,
MoRs Littles T.A. Noon (GSQ). :

INTRODUCTION

The project is part of systematic geological mapping at a scale
of 1:100 000 of the Cloncurry-Mount Isa Region. Mapping of an east-west
strip across the Precambrian rocks from Cloncurry to Mount Isa was completed
in 1971, and the results compiled in 1972 and the early part of 1973. (Figure ¥7)
During the 1973 field season the Prospector 1:100 000 Sheet area was mapped

in detail, and some detailed reconnaissance was done in the Quamby 1:100 000
Sheet areae.

Contract diamond drilling for stratigraphic and geochemical information
was carried out during the year by Rockdrill Pty Ltd. Three holes totalling
about 520 m were drilled during September and October; core recovery was
nearly 100 percent.

Liaison was maintained with BMR ground geophysical parties which
carried out surveys in 1972 and 1973 to test E.M. and I.P. responses of
known mineralized zones, and with the BMR Airborne geophysical party which
carried out aeromagnetic surveys of the Cloncurry 1:250 000 Sheet area at
15 km line spacing, and the Prospector 1:100 000 Sheet area at 0.5 km line
spacing.

The BMR geochemical party took orientation stream sediment and
soil samples from areas of known mineralization. Further samples for
age determination were collected from the Kalkadoon Granite, Leichhardt Meta~-
morphics, Argylla Formation, Ewen Granite, Naraku Granite, and the Mount Isa
Groupe The curator of the BMR Museum collected mineral, ore, and fossil
epecimens whilst with the field partye.

A 3~day exocursion was conducted between 25 and 27 July for company
and university geologists who were shown the geology of the previously mapped
Sheet areas. It was attended by about 80 geologists who provided their own
transport (30 vehicles) and camping equipment. Stops were made at 26 outcrops
located near the Barkly Highway from 10 km west of Mt Isa to near Cloncurry.

The Baturday following the excursion was an open day at the Cloncurry Party
Base Camp. .

RESULTS OF FIELD WORK

General Geology

Most = mapping was confined to the Prospector 1:100 000 Sheet area
which includes excellent exposures of the volcanio-granitic basement (Leichhardt
Metamorphics, Magna Lynn Basalt, Argylla Formation, Kalkadoon Granite, and
Wonga Granite), the western sedimentary succession (Mount Guide Quartzite,
Eastern Creek Voloanics, Myally Beds, Mount Isa Group, and Surprise Creek Beds),
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and the eastern sedimentary succession (Ballara Quartzite, Corella Formation,
and Deighton Quartzite). The emphasis was on stratigraphic relations, sub—
division of units, and correlation of informal units previously defined by
Carter et al. (1961). Photo-interpretation was facilitated by good quality
1325 000 colour air photographs, and detailed traverses were made of complex
areas and representative sequences. Specialized collections were made of
basic rocks and the basement sequence for petrology and geochemistry; granites
and volcanic rocks were collected for age determination. Some detailed
strucutral studies were undertaken.

Proterozoic rocks are exposed in less than one third of the Quamby
13100 000 Sheet area, the rest being covered by alluvial deposits and Mesozoic
sediments. The older Proterozoic rocks belong to the Argylla Formation,
Wonga Granite, Corella Formation, Knapdale Quartzite, and Naraku Granite,
Fault blocks of Upper Proterozoic Quamby Gonglomerate were also mapped.

Stratigraphic Relations

The Brospector Sheet area contains excellent exposures of the
unconformity between the Argylla Formmation and the Ballara Quartzite in the
east and the Surprise Creek Beds unconformably overlying the Leichhardt
Metamorphics and Kalkadoon Granite in the west. An important unconformity
has also been mapped between the Mount Isa Group and the Myally Beds (Figure M8).

Previously mapped unite have been subdivided as shown in Table M1,

The subdivisions of the Mount Isa Group made by Bennett in 1965
have been retained, but the base of the group has been redefined to include
the uppermost unit of the Myally Beds (Warrina Park Quartzite). The
Warrina Park Quartzite has been divided into 3 subunits: a basal quartzite,

a middle ferruginous sandstone or calcareous sandstone, and an upper con-
glomeratic orthoquartzite.

The subdivisions of the Ballara Quartzite (lower siltstone and
conglomerate, upper feldspathic quartzite) and Corella Formation (basal
calcareous siltstone, middle quartzite, and top calcareous siltstone and
impure limestone) that were mapped on the Mary Kathleen Sheet have been
continued north. Basic volcanics in the Corella Formation in the Quamby
Sheet area occupy a stratigraphic position similar to that of the volcanics
in the Marraba Sheet area. The Corella Formation has been brecciated in
deformed areas, especially adjacent to dolerite and granite intrusions,

Regional Correlations

In the western sedimentary succession, the Surprise Creek Beds and
the Mount Isa Group are lithologically similar, occupy similar stratigraphic
positions, and are probably correlatives.

The eastern and western sedimentary successions are not contiguous,
and only a tentative correlation can be made between the basal section of the
Surprise Creek Beds and the Ballara Quartzite on the basis of similar lithology,
air-photo pattern, and stratigraphic positione.

The sediments of the western succession onlap Kalkadoon Granite and
Leichhardt Metamorphics of the basement complex; those of the eastern succession
overlie, in addition, the Argylla Fommation and the Magma Lynn Metabasalt.
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I l TABIE M1,
PRELIMINARY SUB-DIVISIORS OF PBEVIQUSLY MAPPED UNITS OP THE
II SUC IOK SHQ CORRE
II UNIT SYMBOL DESCRIPTION SYMBOL DESCRIPTION
I Undeformed Sequence Deformed Sequenge
Br7 f.g. ferrug. sandat;
convel. siltst. & shale
I Pr6 pebbly feldspathic G limest., marl, shale, &
quartzite sandst.
Pr5 siltet., shale, f.g. F red to grey lam. shale &
sandst. siltst.
Pr4 brown feldspathic & E massive f.g. feldspathic qtzite;
SURPRISE conglom. sandat, minor pebble beds
gsns Pr3 lam. siltat. & shale; D interbedded siltst., shale &
f.g. sandst; limest. . f.g. felds. sandst.
I P’z cross~-bed. feldspathic #*C - vhite orthoqtzite, felds.
qteite & orthoqtaite qtzite, siltst.
Pr1 limest., siltst., grey B as D - more convoluted
to purple shale, ferrug.
sandst., algal mats
Pro m.g. felds. qtsite, cross- A felds. qtzite & jasper clast
bed., ripples conglon,
Z+ Y+ felds. qtzites
X+ W

ma5 buff to purple/grey poorly bedded siltst.

ma4 red to brown f.g. convoluted felds. qtzite with interbed.

MYALLY kaolinitic siltst.

EEDS ma3 pink cross-bedded f.g. felds. qtzite
ma2 brown to pale grey lam. f.g. ferrug, felda. qtzite & some siltst.
ma1 white to pink thin-bedded, cross-bedded, f.g. felds. sandst.

* This unit is characterized by two prominent atrike-ridges of quartzite
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Metamoxrphism Ill
The rocks of the region generally belong to the low greenschist
facies, but amphibolite facies rocka occur in a narrow belt extending north

from Mary Xathleen in both the Quamby and Prospector Sheet areas. Contact
metamorphic aureoles and garnetiferous skarns are developed around the
Naraku, Mt Godkin, and Wonga Granites.

Structure

The mein structural elemente are north-trending folds ranging from
isoclinal in the sastern part of the Prospector Sheet area to open folds to
the east and west, Basin-and-dome structures mapped in the east probably
continue into the basement area. ‘ '

North trending faults with east-block-up displacement commonly
repeat the eastern sedimentary succession. A conjugate set of northeast-
trending (dextral) and southeast-trending (sinistral) strike-slip faults
is present throughout the area. Minor structural features are comsistent
with the major ones. :

REPORTING OF RESULTS,
The following reports and maps are being, or will be, mrepared:

Reports: Geology of the Marraba 1:100 000 Sheet area, §W Qld : G.M. Derrick,
I.H., Wilson, R.M. Hill, and J.E. Mitchell. :

Geology of the Cloncurry 1:100 000 Sheet area, NW Qld : A.Y. Glikson
and G.M. Derrick.

Records: Geology of the Mt Isa 1:100 000 Sheet area: I.H. Wilson,
G.M., Derrick, and R.M. Hill.

A geochemical comparison of Precambrian acid volcanics from
the Argylla Formation and Leichhardt Metamorphics, NW Qld.:
I.H. Wilson, G.M. Derrick, and R.M. Hill.

Geology, palaeogeography, and correlation of black shale beds
in the Mt Isa region, NW Qld.: G.M. Derrick.

Preliminary geochemical investigation of the Corella Formation,
N¥ Qld : R.M. Hill, G.M. Derrick, and I.H. Wilson.

Geology of the Prospector §:100 000 Sheet area: I.H. Wilson,
G.M. Derrick, BDAQ Dﬂff, TuAb NOOB, and D.Jo Elliﬁ.

Explanatory Notes and &
Cloncurry 1:250 000 Sheet area (2nd editionm).
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WESTMORELAND_PROJECT vy

I.P. Sweet

Staff: I.P. Sweet, J.E. Mitchell, C.M. Gardner (petrologist),
J. Mifsud (draftsman) - BMR; P.J. Slater (GSQ)

INTRODUCTION

Alm and methods

The Westmorelamd Project is part of a joint BMR-GSQ
underteking to assess the mineral resources of the Mt Isa -
McArthur River Geological Province with the ultimate aim of
providing a guide for future mineral search., Semi-detailed
geological mapping using colour air-photographs at 1:25 000
scale 1s being carried out to provide the necessary stratigraphic
and atructural framework for exploration.

Concurrently with the mapping, an inventory is being made
of known mineral occurrences, and their geochemical expression is
being studied in order to assess the usefulnesa of geochenistry as
an exploration toel.

Because major base metal orebodies are kmown at both
McArthur River and Mt Isa, it is desirable to be able to correlate
the rocks of the two areas in order to locate more exploration
targets. The Westmoreland area, midway between these occurrences
holds the key to such correlations, because rocks of both the
McArthur Basin, and platforms adjacent to the Mt Isa Geosyncline,
crop out there.

Progress

Mapping began in 1972 with semi-detailed mapping of Hedleys
Creek 1:100 000 Sheet area, and regional mapping of the remaining
Precambrian areas of the Westmoreland 1:250 000 Sheet,

During the 1972 field season mapping of Hedleys Creek was
completed, the Seigal 1:100 000 Sheet area (Northern Territory) was
also mapped and reconnaissance traverses were carried ~ut in the
Bowthorn and Lawn Hill 1: 100 000 Sheet areas (Fig. ¥9).

GEOLOGY

Seigal-Hedleys Creek Ares

Thé Seigal-Hedleys Creek area includes parts of four major
tectonic units, namely, the Murphy Tectonic Ridge, the McArthur Basin,
the "Lawn Hill platform" and the South Nicholson Basin (Fig. ¥9),
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The Murphy Tectonlc Ridge is an east-northeast-trending belt
of igneous and metamorphic rocks flanked to the north and northwest by
younger sedimenta and volcanics of the McArthur Basin, and to the south
by rocks of asimilar age which occupy the "Lawn Hill platform®. Over—
lying the rocks of the latter with marked unconformity, is the South

Nicholson Group which occupies the South Nicholson Basin.
The various stratigraphic units mapped are shown in Table M 2.

Previous workers recognized two granites in the area - one
older than the Cliffdale Volcanics (the Nicholson Granite), and one
younger (the Norris Granitef.—v Because our work shows that probably
all granites intrude the Cliffdale Volcaniecs, the term Norris Granite
has been abandoned, and all granites described as phases of the
"Ficholson Grgnite Complex" (tentative name). Several mineral
occurrences within the Murphy Tectonic Ridge are withim, or related
to, the later phases of the granite.

The Tawallah Group (Table M2)overlies the rocks of the
Kurphy Tectonic Ridge with pronounced unconformity. Although occurring
both north and south of the ridge, the Group is much thinner in the south.
This has led to difficulties in correlation across the ridge, but it
seems likely that the Peters Creek Volcanice in the acuth are equivalent
to most of the Tawallah Group in the north (Table M2).

The Redbank copper deposit is located in breccia pipes in
the upper part of the Tawallah Group (north of the area mapped), so
the Peters Creek Volcanics in the south could warrant investigation,
particularly for copper mineralization.

The main units occupying the Lawn Hill platform south of the
¥urphy Tectonic Bidge are the Figh River Formation and the Fick Beds,
vhich have been tentatively subdivided into two units (Table M2),both of

which contain acattered lead-sinc-copper mineralisation, particularly
in the upper part of the lower unit.

Overlying all formations in the Lawn Hill platform (including
those in the Lawn Hill area discussed below) with pronounced angular
unconformity is the Copgtance Sandstone, the basal unit of the South
Nicholson Group, which was laid down in the South Nicholsen Basin,

Two siltstone members of the Constance Sandstone thin out eastwards,
and are absent from most of the Bowthornm 1:100 000 Sheet area. A
third siltstone 1s overlain by sandstone in Bowthorn, but by more
siltstone and shale to the west; this is interpreted as intertonguing
of Mullera Formation and Constance Sandstone. The Constance Range
iron ore deposits are south of the area mapped.

Lawn Fl1] Recopnaissance

Outerops of rocks below the South Nicholson Group in the Lawn
Hill area are imolated from those of the Seigal-Hedleys Creeck area.
Correlations between these two areas are difficult but critical, as the

rocks in the Lawn Hill area form a belt which is virtually continuous
with the Mt Isa region: *° : . .
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‘Table M2 Sumzary of the stratigraphy of the Hedleys Creek
and Sefgal 12900 000 Sheet areas.

UNIT RAME DESCRIPTION REMARKS

South Hicholson Group
Yullera Formation Siltstone and shale; sandstone and iren-
rich interbeds

Constance Sandstone Quartz sandstone and grit; minor siltstons] Contains 3 siltstone nenbers, 2 of which
lens out eastwards

McArthur Group
“Upper Fickling Beds® Laninated sandstone; minor conglomera{e Unconformably on Lower Fickling Beds®
and dolonits

"Lower Fickling Beds® Dolomite, siltstone,and shale Confornable on Fish River Formation

Fish River Formation Quartz sandstone, ninor siltstone Unconformable on ®Upper Peters Creek Volcanics®

TTauallah Group
Sly Creek Sandstone Quartz sandstone

McOermott Formation Siltstone, dolonite, sandstone hbsent in southwest owing to lensing or
local unconformity

Peters Creek Volcanics "Upper®: Internediate or acid volcanics, Recognized only seuth of Hurphy Tectonic
minor basalt, limestone,and sandstone Ridge

BLower™: Amygdaloidal basalt; minor Present both north and south of Murphy

llestmoreland Conglomerate Sandstone and conglomerate Four members recognizable in much of the
area; finer-grained and thins westwards
and southwards

. "Nichalson Granite Complex® Al granites appear to intrude Cliffdale
Volcanics
Ego1 Miotite adamellite A minor phase, knoun only at Cpystal Hill
Ego2 Bg2-type cut by abundant microgranite Corresponds approximately to the late
dykes phase of the former Norris Granite
Temporary 2 - ) : .
synbols Egn3 luscovite granite Near contacts of, and within, Murphy Netamorphice
only Egn1 Muscovite granite A minor phase
Egn2 Porphyritic granite; no biotite Includes parts of both former Nicholson
and Norris granites ‘
Eg‘l Porphyritic biotite granite Formerly Nicholson Granite; farmerly thought
to be unconformably everlain by Cliffdale
Volcanics
Cliffdale Volcanics
Unit 5 Red rhyolite
Unit 4(a) liassive blue-black ignimbrite Units 4 and 5 are common to both Hedleys
(b) Banded reddish~broun igninbrite, tuft, Creek and Seigal areas
Temporary and lava
Szi?;is Unit 4q Granofels Recrystallized by intrusion of granite
Unit 3 Coarse igninbrite and crystal tuff Units 1 to 3 recognized only in Hedleys
Unit 2 Fine Teucocratic ignimbrite Creek area
Unit 1 Coarse crystal tuff and lava
Tuirony Latazcrphics fcldspar-mica Schisy GiAOT gneiss UTdest rocks exposed Th e Tegton

siltstone and sandstone Tectonic Ridge; thicker in north l
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One correlation scheme is progosed in Tabloigz but it must be
regarded as tentative, because of the differences in ckness and in

facies of the units in the two areas.

Table M3: Tentative Correlation Chart

SEIGAL~HEDIEYS CREEK AREA LAWN HILL AREA
North of Murphy South of Murphy
Tectonic Ridge . Tectonic Ridge
- Constance Sandstone Constahee Sandstone

——r

Lawn Hill Formation

Upper Fickling Beds

______ s —_____(4) sandstons _
v T . {3) Siltstone,
Lower Fickling Beds shale
, g Dolomite
Fish River Formation 1) Sandstone

t::torton Formation
ret.::hg:egﬁi;:1:::f° Upper Peters Creek Voloanie? Myally Beds

ics in Tawallah Group

Peters Creek Volcanics| Lower Peters Creek
Volecanies

erate

Efftmoraland Conglom- |Westmoreland Conglomerate

Econopic Ggology
Uranium, copper, and tin have bsen mined from small lodes in

Seigal, but no production is recorded from Hedleys Creek, although several
lead prospects are kmown.

The Pandanmus Creck uranium mine -~ The mineralization is located
in a shear-zone within Cliffdale Volcanics, and consists of secondary
minerals with minor pitchblende. The mineralisation is thought to have
been introduced by a late phase of the “Njgholaon Granite Complex", and
it is proposed to conduct trace slement studies on the various granite

phases to determine which phase, if any, was the likely source of the
mineralization.
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The Norris' copper mine is a small, but rich, mine from which
malachite and secondary sulphides are being won from above, and primary
sulphides (chalcopyrite and bornite) from below, the water table. The
mineralization occurs in a ateeply-~dipping quartz reef oceupying a
splay fault of the Calvert Fault, Although the fault cuts granite,
there is no aobvious genetic relationship between the mineralization
and the granite.

The Crystal Hill tin mine - a vein of altered granite at the
foot of Crystal Hill carries several percemt of cassiterite, together
with wolframite, cuprite and mangasnese oxides. The vein is within
a late phase of the Nicholson Granite (Table M Bgoy), which is imown
only from Crystal Hill; the potential for more finds seems low,

Lead prospects in Hedleys Creek fall into two categories.
In the first category are several prospects in whiech small erystals
and aggregates of gaslens and subordinate sphalerite and chalcopyrite
are scattered through bedded dolarenite, some of which is silieified.
The base metals are probably syngenetic, and have undergone only
minor concentration,

Only one prospect, Legd Hill, shows evidence of appreciable -
concentration. The prospect consists of a vertical zone, a few metres
wide, of brecciated dolomitic siltstone containing irregular coarse—
grained aggregates of galena. The breccia probably results from
solution of underlying dolomite which caused collapse of overlying
sediments, and provided cavities for concentration of the base
metals. Similar dolomites (Table M2 see "lower Fickling Beds") crop
out as a narrow belt across Seigal sheet area, and it seems likely
that more such mineralization exists. Geochemical sampling has been
carried out at Lead Hill to test the geochemical expression of such
a body. This type of mineralization will be very difficult to locate
if geochemistry is not a useful tool, and as yet no clues exist as to
vhether certsin areas are mors favourable for mineralization than
others.

REPORTING OF BESULTS

The following publications resulting from the 1972 and 1973
mapping are being prepared.

Becords

Precanmbrian geology of the Hedleys Creek and Seigal
1:900 000 Sheet areas, Queensland and Northern Territory by I.P. Sweet,
J.B, Mitchell, P.J. Slater, and C.M, Gardner.

tory No

Westmoreland 1:250 000 Sheet area (in co-operation with

Sedimentary Sectiong Seigal 1:100 000 Sheet area naps
Hedleys Creek 1:100 000 Sheet area only
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GEORGETOWN INLIER, QUEENSLAND

GEQRGETOWN PROJECT by

J.H.C. Bain

Staff: J.H.C. Bain, B.S. Oversby (absent on sick leave from 17 April
until 29 October), I.W. Withnall (GSQ); K. Amstrong ( BIR).

IFTRODUCTION

Alpa

The aims of the Georgetown Project, which started in 1972,
are to produce revised geological maps at 1:100 000 scale, and to
assess the mineral resources and potential of the Georgetown Inlier,
north Queensland, (Locality map Fig.M10). Particular attention is being
paid to the locating and. catalogiing of all mines, prospects, and mineral
occurrences in the Inlier. Regional geochemical and geophysical surveys
are being co-ordinated with the geological mapping.

Qfficework

During the interfield season Withnall examined the files of
the Queensland Dept of Mines, and extracted and collated all datas
relating to past and current company activity in the Georgetown Inlier.
These data (in tabular form) and summaries of the more important or
interesting reports on open file will be presented in progress reports
on the project. Furthermore, all relevant geological information from
Geological Survey reports dating back to the first aectivity in the
Georgetown Inlier are being collated and summarised.

 FIELDYORK

Reconnaissance mapping was carried out in the Red River
1:250 000 Sheet area during a 14-day helicopter-supported BUrvey.
The results are shown in Fig. Mi1,

Mapping on a scale of 1:100 000 was confined to the Forsayth
Sheet area, which was covered except for a small part in the southeast.
The results are shown in outline in Fig. M12and the more important ones
are briefly described below.

A proninent geological and topographical feature coincides
with the HNewcs Range canjcs which occupy a large fault-—bounded
cauldron-subsidenco arega/ & tends north into the Georgetown and Galloway
1:100 000 Sheet areas; rhyolito dykes occupy many of the peripheral
faults. Up to 200 m of coarse erkosic sediments ooversthe floor of the
cauldron, end is overlain by massive sheets of acid pyroclastics -
mostly rhyodacite welded tuff with a total thickness of up to 500 m.

The welded tuff sheets commonly have well developed ignimbritic textures.




_l !g area of Precambrion Georgatown Inliar

8 Area mopped at |:100 Q00 scale in 1973 {Forsayth)

Area mapped at 1:250 000 scale in 1973 (Red River)

Arec 1o be mapped at 1:/00 Q0O scals in 1974 {Georgetown)

""" Colour photos ovailabie

Colour photo - contracts let

|
LCROY DON . !
—_— 1:100 000-scole topo. base available

1:100 000-scale topo. base in preparation

=
(]
Y,
[]
[2]

Fig.M10-Mapping, colour photography and basemaps, Georgetown project

Mesozoic and Cainozoic D i
formations 15
Elizabeth Creek Granite Pink lsucocratic biotite adamelilte
Pink and grey leucecratic and
melanocrotic biot/te granite
Scardons Volcanics Rhyodacite welded tuff, rhyolite
Galloway Volcanics Rhyodacite weldad tuff, rhyolite ; andesite
Arkosk sandstone, conglomerate,si/tstone
: Rhyodacite weided tuff
Newcastle Range Volcanics Rhyodacite welded tutf, andssita, rhyoli
Arkosic sendsrone, conglomerate
. Gray even grained biotite and biotite -
Forsayth Granite o Saahiss
Einasleigh Metamorphics Gneiss, schist,omphiboiite,quartzite, pegmoatite
Macdevitt Metamorphics Gnelss, schist, amphibolite 17030
——  Geological boundary % Mine (obondoned)
— FOUul? * Prospect
——r—  Rhyolite dykes
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Fig.M if-Pre Mesozoic geology, Red River :250000 Sneet crea
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MESQZOIC

Gilbert River Formation
and Eulo Queen Group

PERMIAN
Agate Creek Voicanics

MIDDLE CARBONIFEROUS
Newcastle Range Volcanics

?LOWER PALAEOZOIC
Robin Hood Granite

Forsayth Granite

PROTERQZOIC
i N

Metamorphics, £ theridge Forma
~  and Cobbold Dalerite

Robertson River and Einoslei?_h
ion

Sandstone,conglomarate

Andesite, rhyodacite, rhysiite,
mino: sondsfone
Rhyodacite weldsd tuff, rhyolite,

mepor andesite

Arkosic conglomerale,
sondstone and siltstone

Biotite granodiorite

Muscovite and muscovite - biotite
laucogranite

Leucocratic biotite granite

Leucocratic to melonocratic biotite
gronite, commonly parphyritic
Schist, gnelss, quartzite, amphibolite,

pegmaltite; (matasediments mostly of
amphivolits facies, metamoiphic grades) .

Fig. M 12- Generalised geology of the Forsayth 1:100 000 Sheet

To accompany Record I1873/174
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Bagie o» intornedinto lavom, althoush vmeommon, aro prosent noax tho boso
of the voleamdec soguenco om the eostora sido of tho cauldwen. Cemccatric
faulte vithin tho nodn bedy of eanldson velcanics eomaorly Separnto
difforont roelt typoo and individugl pyroelontie shoets. Mumorevws largo

gl goall frocturwcs erosn the volcanies, mony roflocting the main sivucturcs
in the waderiying gropdtos anwdé notemorphics (Qogop thono twonding vesk-
porthuost)o %o fuotoplc ago of the volcanics is 320 m.y. (Hiddlo Caxbon:-
ifeoreus )o '

tadto,vho mapped the area in 1964 reogevded a pink(biotite)-muscovitn leuco—
grenito phase of the Brecambrian Forsiyth Granite as part of the Robin Hood Gramite
Tho latter is a distirstive and particulerly waiforn blotiso grape-
diorite with rowadod quarts phomoecrysts. It is not folliated, imtrudes
tho museovito gramito, and io 1ts0lf imtruded emly by Palacezede xhyolito
dykes and rare smell quarts veimss 1% is bolioved t6 bo of carly
Palasozoic ago. The gramedierito may have introduecd tho gold and ecopper
lead sulphidos that £ill f£isgures (coonly gr@i@@nis@él) ia the nusecovite
graniteo in the Poreyville @oldficld. Groiscnous veins arc aloe common im
tho gramodioxito. Sovoral omall vein=type silveorslcad dopesits emd vory
enall urandve dopooit (“Iimkins®) occur in the granodiorite.

that lhes proviouwsgly boon tormed the Foxmawk: snitn ig in fact
aa acld intrusivo complex. At loast throe soparcto and mappablo phascs of
the Porsayth Granito are proscnt within the Sheot axoa. In oxder of
intrusion they avc: (1) folinted, cazmonly porpayritic grey blotite granite
in the Forseyth spd Ok Rivor exeasg (2) leucocratic biotito grenite im

the Oak River exea; amd (3) louwcecwatic (biotite)-mmscovite granito and
pegnotito south-vest of Robin Hoed homestoad (provievsly mapped as Robin
Heod Granito), apd im the Poreyvillo axoa and in tho Haycock and Mopata
honestead ereas. The musceovito granito occurs as small irrogulay bodics

in the Rebortoom River Hotcmorphies; pegmatito voins end peds axre prescnt
in the museovite granite, and pogmatlto dykes commonly foxm @teclkuorles

in the metomorphics. The absolute ago of tho Forsayth Crenite iz met

Imowm: 1t is most likely Procambrian, but somo parts of it may be oaxly
Palasozoico

The relationshipe botwocn tho Roberitson River emd Eg%‘ leima
Hatrmoxphies, tho Bthexidsa Formption and the Cobbold Dolaxite (zchist,
goeiss, quartzito, phyllite, slate, amphibolite, ard pegaatitos; the
grade of moteuoxphisn ranges frorw greonschist o elmopding guphibelite
facies) are mot elear, but it docs gppear that the Robertson River
Hetamorphics may bo e more highly deformed (throo er moro phasos of
deformation) and, im paré, o mero highly metamorphosed part of the
Ethoridge Formntion. The sano may bo truc of the ovenr mors highly
deformed end metamorphoscd Eimasleigh Hotemoxphics; alternatively
they may be oldor them the Reobortsom River Motamorphics. Detailed
structural anclysls of momy anpll domging and a lovgo smeunt of petro-
grophic werk ill bo meccssary to detormino the nature of thess vel-
ationships. The Cobbold Dolexrite (imppropriaf;ely named within the
Sheet aree as it is elmost ecutirely cmphibolitc - some garmetiferous -
intrudes the other throe foruations). Although these unite are almost
certainly Proterosoic ,their isotopic ages have not yet been determined.
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AGE DET*RMINATION

Dating of granites and acid volcanies by L.P. Black, of the
Geochronology Group, continued throughout the year, and further specimens
of Eingsleigh Metamorphics, Robertson River Metamorphics, Forsayth Granite,
and various unnamed intrusives were collected by Black during the field
season,

REPORTING OF RESULTS

A progrese report (Record) onm the geology of the Foraayth
1:100 000 Sheet area will be prepared. Explanatory Notes and a 1st
Edition map of Red River 1:250 000 Sheet area are to be prepared jointly
with the Sedimentary Section.

CAPE YOBRK PEWINSULA, QUFRNSLAND

by
W.D. Palfreyman

A saction on the geology of the Coen and Yambo Inliers was
prepared for inclusion in a paper dealing with the Precambrian and
Palaeozoic geology of northeastern Queensland; the paper is for the

forthcoming A.I.M.M. volume on the Economic Geology of Australia and
PG,

Some time was spent on editing text and figures and on proof-
reading the Bulletin on the igneous and metamorphic rocks of Cape York
Peninsula and Torres Strait. '

PAPUA NEV GUINEA
NORTH SEPIK PROJECT by D.B. Dow, D.S. Hutchison, and M.S. Norvick.

Staff: D.S. Hutchison (Party Leader), M.S. Norvick, and D.B. Dow;
D.E, Mackenzie and B.J, Dawes (J.I.®.) (part time).

IRTRODUCTTON

Geological mapping of the mountains north of the Sepik River,
which remained the largest unmapped area in Papua New Guinea, was
completed during 1973.

The project, which was begum in 1972, had as its main aim the
mapping of the pre HMiocene igneous and metamorphic basement rocks which
form the cores of the mountain ranges. Though the overlying Neogene
sedimentas had been mapped in considerable detail by petroleum exploration
companies, the results were not generally available, so a second objective
was to become familiar enough with the succession to enable all the
information from the various sources to be compiled and published.
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Desexintion of xesion

The avea north of the Sopik Rivor is dominated by o maxxow
cast-rogt-trending wountain rango flanked by coestal plains om the morth
end the Sepik Plagins on the south. The mostexn owd of the rouge is
called the Bowoai Hountains, tho comtwal portion tho Tevvicelli Houwnteins,
cad the ogstorn ond the Primco Alcxander Howntoing., Though of modoxato
@1@vation(up to 5800 1), tho mountains mro voxy wugged im noat plaeced.

A nowatainous magsif wp to 750 m hign foxins the gouthvesteorn
part of the map avea along tho Irian Jaya bexder boteen fagnab end
Imonda. Dogply incised stroans eand koxst topography dcvoloped om
large areas of linostone capping the mountains make aceoss im this area
particularly difficult, i

The vhole of the area mapped, vith the oxception of the grassy
Sepik Plaiuns, is covercd by donse tropical raim forost, and as most of
the movatain chain is uapopulatod, thers axe only a fov rvough valking
tracks for grouvnd aecess. Thoreferc a heliceptor vas the only moons
of meccess used for the wholo survey, exeopt foxr tho arca betwesn Yowak
end Maprik vhich hes a metvork of ronds, and ves mapped using o Ffowr-
vheel-frive vehielaoo

G ey

During 1972 the wostorn half of the region comprising the
Mtapo end Vanine 13250 000 Sheet arees wos mapped from base cenps
established at Mmmmab, Vanime, and Adtapo (Fig. M1i3).

The projoct vas completed im Moy and June, {973, by mapping
the Wewals Shcet arsa and the small portien of land . the Sepilk Shest
arod. Uewalk ftowm was weed &g o beso, eoxcept Lfor ome week spemt in
Adtapo, vhen field choclm woro made in critical localitics in the
Adtapo Sheet exea.

GEOLOGY (Fig. M13).

The geology of the Worth Sepik regilom falls maturally into
%o major subdivieions: (1) Cretaccous te lover Tortiary basement of
igneous and metemoxphic rocks vhich axre overlein vwith profound uncon=
formity by (b) thick Neogene sediments. Bocons to lowver Oligocene
plutons intrude the bascment roeeks,

(2)_ Basememt Geology

South of the main range the bascment rocks form a belt of
motemorphoscd sedimentary roelm, but the eoxo of tho maln range ond
the sporadic inmliers along the north coast are composed of basic and
intermediete merine volcanics apd dorived volecanolithic sediments
vhich were the product of iglend volcecnism. Though most of the rocks
are faulted to an extreordinexy dogres, two voleamic end volcanolithic
unita can bo distinguished in places: a dondnantly voleanie Bocone
succossion, and @ youngor unit containing a groator proportion of sediment.
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Lenges of dotwital linostono ore cowmon throughout both wnilts,
and contain abundent feraminifora tvhich shov that the lewor waid ronges im
ego frem middle to voper Bocono and the yowngow fron middlo Oligocono %o
lover Miocemo. Mo foseils of lover of middle Oligocanro 0o havo boom
idontified, cud g higtve 4o ausvnod botwoenm tho two volennde opileedos .

Conples: plutens conoistinmg nainly of grenodiorito, diorite, and
gabbro intrudo the volesmies, ad SaRplos PPeccsscd e dato give ipetepie
ages ronging from wpper Beeomo %o l@wnr/@lig@@@n@o Tovs, whowga £io0ld
evidonce im sueh o strueturally conplox avon i laddng, 4% dg alnost
cervaln that the plutons wore imtruded ot tho ovd of the firet velcamie
opech,

The bascmont roecks south of the maoin TaRgo are koowm oply Lrom
gporadic small ixliors along ite seuthexn £lank cnd im tho Amowad =awoife
They consist alm entirely of lov to meddun=grade metamorphies - mainly
slate, phyllito, - quariz-sericito ochist - cnd mimor notavolecuics aad
limogtonc, Orthogneiss 18 soom im placos, but soorms $o bo rolatod te the
crugh somes digeusseod bolews

The motemorphics woro originally o thick scquence of LreDACOOUS
end pelitic sediments, part of vhich wos laid dowa ot the same timo ez tho
iglend are volecanics to tho merth, cwd it soong likoly that most of the
dotritus wes supplied by the volecomies. .

Possible Peormiona roecka

Semples from gravediorito end diowito boulders colleetod im 1972
in the Awmenab rogion near the Irian Jeya border gave isetopic cgos betvoen
242 and 249 million years, the sene a3 the Pexmien Kubor Cranodioritec eof
the Central Hignlends, The arca vas revisitod im 1973 and though mo fresh
granitic rocks were foumd im sitw, o eomprohewnsive collection of xivew
boulders was made for further isotopie age dotoxmimation.

Peobbles of dacitic volcanics in strcams exiginating scress theo
Irien Jaya border could be the cgquivalent of tho Tricssic Kone Volcepnics
found i the South Sopik rogiem to the south-cast, and if so, the PresSence
of a frageont of Auvstraglicn cemtivontal crust in Irian Jaya is indicated.

Crushogones

Renazkable Grushegeres sovoral kilometros wide soparate tho
metamorphics from the basenont velcanies inm tho easterxn helf of the rogiom.
The rocls in tho zonmes are mestly intonsoly crushed plutende rocks (greno-
diorite, diorito, and gabbﬁ@)g though cabaclagite of wilmerm exigim, and
mylondteo, arc cermom. Oxthogaoics 40 alse sermenly cssociatod vith the
zones mecw Hoprik.

Tho cxush-zones preobably maxk a major czuwstal dislecation vhdich
could be the north-vesterm extcnsion of the boundary botwoem the How Guineg
Hobile Bolt emd the Melamosiam Ococmic Provimeo.

- oas @ ma

- ah O BN BN S B
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,(__b)_,_ Sedimentary Cover

Sedincntation in the ceevel luni, Aitapo, and Yewak trougrs
(Pig.M14)is charactoriccd by vory thick coguoncss of poorly comsolidatod,
deninantly iwwmaturo clestie vodss, vhieh xango ia ago fwom “over Hiecens
%o Rocent. Tho clongeto troughs woro supplicd largoly fron souwrces im %ho
adjacont boscnont, and imeludo o biga proportion of lithic fragnents,
gindilar ¢6 rock ¢ypos lmovm fren tho Bowond and Torricelli bascment.
Sedimentary structurcs indicote that dopesition was at loast partly by
turbidity currenis, and senc goetions cemtain rocks typleal of flysch
dopesito. Aggrogato moegurable. ¢hiclmosnos oxeeod 6000 m dm ¢ho
Miepo oad Iuei troughs (Fig.VMi5) but wplift and orosion are thought
%o havo prececdod at the cano time an deposition, aad the higher porits
of the ouceosoion Texe prebobly dorivod partly by sammibalisaticm of
eldor doposdto within tho cueecsslen. [Altheugh scdimonte of tho Lupd
trough are vory thick eleso e tho mouwntain fromt, thoy thim rapidly
tovards the Sopik plains to tho south. Tho Ocnclko-Sorra and Amanab
uplifis wore clse pesitivo arcos during the Noogomo, HMany units thin
or cut out ovor theso mossifs, vhich ot variouws tines wowe sites of
shallev=rvater eaxbonato scdimentation.

In tho Lumd _trovse the besal wait is o thielk, but laterally
digcontinuous, polymict ecomglomorntc, which commonly contains lonses
of arcmocoous bioclastic limosteno. Ovorlying these are poorly con-
gsolidatod desp-vater siltstono contaiming Hiocsone fossils, &ratob=
boddod sondstono cpé minor Linestono, oll of vhieh axe imterbodded with
shallov=vater, chamnol-beddod, lithiec qnd conglomeratic gendstons. In
the uppermost Mioceme or early Pliccomo, romewed uplif® end erosion
resulted in the dopositicm of a second polynict ecomglonerato vhich iz
ovoxrlain by marino sandstono, and by deepvater siltstons with abundant
plonktonic forsminifera., Best of HMaprik, upper Hioccno %o Pliocone
calcarcous silistonss ovworlsp ocerliecr formations, amnd rest dirsctly
on basemento

In the west, the merino Hiocene is overlaim by a rogressive
soquence of Plio-Ploistocone shallet=wvater lithic gendstone, carbon-
acoous leaf-boering silistone, and vory minor coal. Seuth of i and
Moprik the suscecssior is tepped by non=naring Ouatornary torraco gravels
of the Sepik Plging.

A such thinser sedincatexy cover has been deposited over the
Amonab-Inonds bosemcnt block. Most of the bascment ersa is unconformagbly
overlain by basal polymict conglomerate amd by Mioccne foreminiforsal
giltatone @ad scndstone. In the Bordor Howatains to the vest end alse
south of Imemdn, oluost flab-lying limcstone of probable Hiddlo Hiocons
ago rests dircctly oen bascnent,

The basal polymict conglomerato is also present at the base of the
succession in tho Adtemn fxovnsh, It is everlaim by thick Hiocens and
Pliocens gradod-bedded siltetono, lithic sandstons, end Globigorina marl
and limostomo, vhich wore probobly depositod im a deoper=wator environnsnt
them the rocks of tho Lumi trough., Ia tho far west the succossion is
capped by rogressive Plio=Pleisteccnc shallov-tvater lithic sandstone
containing abundent plent materlal.
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Fig.Mi4 Principal structural features of the North Sepik Region
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Fig.MI5 Typical Neogene sedimentary successions in the North Sepik Region

To accompany Record No 1973//174 F/A/813
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' The Neogeme sediments thin northwards over the Oenake-Serra

uplift. Southwest of Vanimo the Miocene is represented by shallow-water
carbonates, which can be temtatively correlated with the Hollandia limestone
in adjacent parts of Irian Jaya. Pleistocene raised reefs occur in both the
Oenake Nountains and the Serra Hills.

During the Miocene, the ¥ewgk trough received a thiek accumulation
of polymict conglomerate, followed by lithic sandstone, graded-bedded silt-
stone, and minor sandy limestone. Sedimentation continmed in the Pliocene
with deeper-water graded-bedded foraminiferal siltstone and sandstone.
Cropping out along the northern flanks of the Prince Alsxander Range is a
coarze conglomerate of uncertain age, which contains fresh angular clasts
in an arkosic matrix, This has been tentatively interpreted as an inter- -
montane fanglomerate. Almost flat-lying Pleistocene raised reef deposits
occur south of Wewak and on Muschu Island.

STRUCTURE

The lower Tertiary rocks are broken into a very complex system
of fault wedges by closely-spaced anastomosing shear-zones, trending from
east~-southeast to east-northeast. The shear-zomes are vertical or steeply
dipping, and, although most havg large vertical displacements, slickenslides
are almost invariably within 30~ of the horizontal, indicating a large
lateral component to the faulting. Some minor faults cut across the main
range at a high angle to the regional trend, but most show only small
vertical displacements. :

Most of the displacement on the faults took place before the
cover rocks were laid down, but very substantial movements since the
Pleistocene have been proved, and the region is still tectonically active.

Almost all the rocks of the main range, including the younger
sedimentary cover, dip steeply, and are commonly overturned. However,
south of the Bewani, Torricelli, and Prince Alexander Mountains, the
cover sediments are only broadly folded. In the Lumi trough the cover
rocks are exposed in a little-disturbed homocline with minor strike
faulting. Broad east-west and north-south anticlines were probably
controlled by pre-sxisting basement horsts. The cover rocks of the
Aitape and Wewak troughs have been somewhat more disturbed by tectonism,
and fold axes are commonly breached by faults,

ECONOMIC GEOLNGEY

The only minerals so far produced in the region have been
alluvial gold and very minor platinum which were recovered from recent
stream gravels. The region has been the object of spasmodic petroleum
exploration since the early 1920's, so far without success.

Apart from strongly pyritic siliceous zones which may contain
gold mineralization, no mineralization of any economic significance was
found during the survey.
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Gold

Considerable quantities of alluvial gold were produced before
World War II from streams draining the basal Miocene conglomerate in the
lMaprik region, and amall quantities of gold are atill being taken from
these streams by native miners.

The gold was derived from the basal conglomerate, and con-
centrated by recent stream action; the original source of the gold
was probably primary lodes introduced by the pre-Miocene acid and
intermediate intrusions,

In recent years native minera have been working alluvial gold
in the Amanab area for goecd returns. Most of the gold is being won from
two streams - Yuva Creek near Wofneri Village, and the headwaters of the
Dio River near Mamambra Village. The gold is little worn, indicating a
nearby primary source. The country rock consists of slate and phyllite,
but diorite boulders, common in the gravels, suggest a primary source
related to intermediate intrusives in the headwaters of the streams.

Traces of gold can be panned from streams draining the basement
rocks of the mountain range, and small quantities of gold have been won
from some localities.

Copper

The geological setting of the basement rocks - island of
volcanics intruded by acid and intermediate plutons - is construed as
favourable for porphyry copper deposits, and several geochemical surveys

have been carried out by exploration companies, but without success.

Extensive hydrothermal alteration typical of porphyry copper
provinces appears to be lacking in the north Sepik region, and the only
copper mineralization seen during the survey occurs in small quartz veins.

REPORTING OF RESULTS
A Bacord, accompanied by Preliminary Edition maps, will deal
with the results of the 1972-3 mapping, and Explanatory Notes and maps
vill be prepared for the Vanimo, Aitape, Wewak, and Sepik 1:250 000
Sheet areas.
EASTFRN_PAPUA i
I.E. Smwith (A.N.U.) and H.L. Davies (Geological Survey of PNG)
revised the first draft of a Bulletin on the geology of eastern Papua.
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VOLCANOLOGICAL RESEARCH by

W.D. Palfreyman and W.B. Dallwitg

Staff: R.¥W. Johnson (on P.S.B. Scholarship at Imperial College, London),
D.E. Mackenzie (on P.S.B. Financial Assistance at University of

Melbourne), W.D. Palfreyman (part-time); in co-operation with
I.E. Smith (A.N.U.).

A1l these geologista continued laboratory and writing projects
on Quaternary volcanoes and volcanic rocks im various parts of Papua
New Guinea. Johnson and Smith were concerned with the Bismarck Sea area,
Mackenzie with the Highland volcanic area, Smith with volcanic islands of
eastern Papua. Smith produced a B.M.R. Record on his project, as well as
a paper for outside publication, with Johnson as senior author, on the
volcanic islands near St Andrew Strait, in the Bismarck Sea. Mackenzie
also prepared a long report for the B.M.R. Record series on the Highland
volcanoes.

As opportunity permitted, Palfreyman, in co-operation with
R.J.S. Cooke, of the Central Velcanological Observatory, Rabaul, worked
on a project to gather all published material relating to Manam volcano;
information from as far back as 1875 has been traced. Initially some time
wvas spent sorting material held by the late G.A.M. Taylor; subsequently
a thorough search was made for information not held by B.M.R., and copies
of this were obtained on inter-library loan. As most of the older texts
are in German, some time was spent arranging for, and checking, trans-
lations. Time was also spent at the National Library studying material
in serial publications not aveilable on inter-library loan.

Dallwits translated a German paper on Manam Island and other
volcanic islands off the north coest of P.N.G. Copies of the text were
sent to geologists working on volcanoes in the P.N.G. ares.
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AKTARCTICA
by

Jo Tingey

Staff: R.J. Tingey, R.N. England, J.W. Sheraton (BR): P. A Arrn.ens,
geochronologist (A.N.U.)

INTRODUCTION

Geological mapping of the southern Prince Charles Mountains at
1:250 000 scale was continued inm 1973, Geological fieldwork was given
high priority in the 1973 ANARE field operation, and during the five-week
field season three Hughes 500 helicopters were used almost exclusively to
transport the geologists in the field., All rock outcrops in the southern
Prince Charles Mountains were mapped, and some localities in the northern
Prince Charles Mountains were visited. The camping-out style of fieldwork
previously adopted in ANARE Prince Charles Mpuntains mapping seasons was
abandoned in 1973, and the geologists returned to base camp each day after
fieldwork. This resulted in more efficient and economical use of
aircraft, and allowed for very full consultation and cooperation between
geologists; all geolo ists visited every outcrop, and each gained
comprehensive information from the whole area. Gravity meter and barometer
readings were also made by the geologists; traverse loops were completed
each day, and good-quality data were obtained. In addition, a collection
of lichens was made for the ANARE biologist.

The planning and execution of fieldwork was hindered by the lack
of adequate aerial photographs, but excellent photographs were obtained by
ANARE surveyors who flew systematic photographic missions during the field
season. ERTS imagery of the area is also now available.

Preparation of 1:250 000O-scale geological maps of the southern
Prince Charles Mountains awaits base maps being prepared by the Division
of National Mapping using the 1973 photography. Geological observations
made in 1973 will be recorded on photo overlays when the photographs are
received. At present, data are recorded on 1:250 000-scale enlargements of
the plenimetric 18500 000-scale base compilation of the southern Prince
Charles Mountains.

Since returning to Canberra, Tingey has made some petrographic
studies of 1973 specimens, and completed Records on the 1971 and 1972
(BEngland co-asuthor) seasons' work. A short note on access to, and the
geology of, the McDonald Islands is being prepared. Barometric heighting
and gravity observations have been submitted for calculation. England has
made petrographic studies of most of the 1973 thin sections received, and
has also attended to other work. Sheratén has worked mainly on other
projects.

In August, 1973, Professor Ravich and Dr Grikurov of the USSR
Inatitute of Arctic and Antarctic Geology visited Canberra to discuss geological
problems in mapping the southern Prince Charles Mountains. During the 1973
field season, Soviet geological field parties mapping Mount McCamley and
Mount Rymill in detai 1, and briefly visited the Goodspeed Nunataks. Soviet
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gircraft flew seromagnetometer and airborne gravity traverses during the
Season. Airborne ice-thickness radar-profiles were flown by both the
Soviet and Australian Expeditioms.

GEOLOGY

The 1972 reconnaissance of the southern Prince Charles Mountains
was a useful guide to the 1973 party. Most of the rocks mapped in 1973
were similar to those mapped in 1972; however several hitherto unrecorded
intrusive graniies and granulite facies rocks at Mawson Escarpment were found.
Glacial striae and roches moutonees are preserved at many localities: the
striae indicate that the direction of ancient ice movement was roughly
parallel to the present-day direction. Till is preserved on some glaciated
mountain tops; the local profusion of certain types of debris was noticed
st several places. For example, at Mount Rymill, fragments of a red marl
with Glossopteris imprints are common in an area about 60 m long and 20 m
wide, but are not found elsewhere. Such a rock would not be expected to
survive prolonged glacial transport, and is presumably of local origin: no
outcrops were found despite extensive searching. The modern glaciers that
drain the southern Prince Charles Mountains are almost devoid of surface
debris, and have prominent boundary-layer shears at their margins.

As in 1972, local areas of intense retrograde metamorphism were
discovered. Other polymetamorphic effects were seen, and high-grade
anatectic metamorphism with associated acid intrusives is widespread. Fig,M16,
is a preliminary metemorphic facies map of the southern Prince Charles
Mountsains.

It is not possible to properly define stratigraphic units in the
area. Recent work by Soviet geologists has shown that some of the southern
Prince Charles Mountains stratigraphic groupings established by Soloviev are
probably not valid. The 1973 Australian work has shown that Soloviev's
Menzies Series is very widely distributed; the characteristic metaquartzite
unit (locally rich in fuchsite), first mapped by Trail at Mount Menzies, and
later found at Edwards Pillar on Mount Stinear (Tingey & England ), was
mapped in the southern part of Mount Stinear, at Mount Rymill, Compston
Massif, Mount Borland, Mount Mather, Binders Nunatak, and near Rooster Point
at the southern end of the Mawson Escarpment. A quartzite among the
granulites at the northern end of Mawson Escarpment may be related to the
other quartzites. Other typical Menzies Series rock-types are widely
distributed, and it is apparent that areas previously thought to consist of
basement rocks older than the Menzies series are composed of Menzies Series
rocks more intensely metamorphosed than in the type area.

The Menzies Series also includes distinctive conglomerates that
contain quartzite claste in a grey argillaceous matrix. These were found
at southern Mount Stinear where they overlie the fuchsitic quartzite unit
and at the Goodspeed Nunateks. Orthoamphibolites, originally intruded as
basic dykes, intersect the Menzies Series rocks at many places, but their
distribution is irregular. Ko orthoamphibolites were seen in the Goodspeed
Nunataks.
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Jaspilites and associated low-grade siliceous metasediments
discovered at Mount Ruker by Soloviev in 1965 were re-exeamined. Their
relationships with the granite at the eastern end of the mountain is not
clear as the contact is poorly exposed. The jaspilite sequence is
apparently exposed only on Mount Ruker, although jaspilite debris is
locally abundant in moraines elsewhere. Orthoamphibolites intersect the
Mount Ruker sequence. '

Soviet geologists formerly grouped the Mount Ruker rocks with
low-grade metasediments exposed at Mount Rubin. Mount Rubin comsists of
low-grade metamorphosed calcareous sandstones and minor conglomerates.

Intense folding is seen in the central part of Mount Rubin, where sandstones
and marls are interbanded. No orthoamphibolites have been reported from
Mount Rubin: Soviet geologists have indicated that they have discovered
possible fossils in some of the conglomerates. Other possible fossils are
illuatrated by Tingey & England in Record 1973/161. Calcareocus metaquartzites
found at Mount Dunnett are tentatively correlated with the Mount Rubin
sequence; wider correlations are not yet possible.

Sedimentary structures are preserved in some medium-grade
metamorphic rocks in the southern Prince Charles Mountains. Ripple marks
were found at Cumpston Massif and Goodspeed Nunataks, and mudcracks are
preserved at Goodspeed Nunataks. These features, together with the presence
of conglomerates, indicates a shallow-water depositional environment,
Cross-laminations were seen in the 'Menzies' Quartzite at Mount Menzies
and in calcareous metaquartzite at Goodspeed Nunataks. The Menzies Quartzite
is very pure, and was also probably deposited in shallow water.

The season's mapping showed that Permian sediments are not exposed
in southern Prince Charles Mountains., Permian sediments in the area
evidently occur at low topographic levels, and are probably intermontane
basin deposits like the Amery Group sediments at Beaver Lake.

REPORTING OF RESULTS

A preliminary report on the 1973 Prince Charles Mountains work will
be available for the 1974 Antarctic geological party. A Record on the 1973
work awaits completion of petrographic studies and new base maps of the area,
and will probably not be complete before April, 1974.

A Record on the geoleagy of the northern Prince Charles Mountains
has been issued, (Tingey.) and will serve, together with the Record on
the 1973 mapping, a8 a basis for a Bulletin on the Geology of the Prince
Charles Mountains which is scheduled for completion in September, 1974.

Explanatory Notes and 1:250 000-scale geological maps for the
Prince Charles Mountains will be prepared as base maps become available.
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PETROLOGICAL, GEOQCHEMICAL, AND GEOCHRONOLOGICAL LABORATORTES

Profesgiongl Staff: K.R. Walker, A.D. Haldane, A.Y. Glikson, R.W. Page,
S.E. Smith, L.P. Black, J.W. Sheraton, R.N. England, D. Wyborn,
part time, transferred to Tantangars Party in Jul 5; S. Henley
resigned December;, D.J. Ellis (commenced January),C.M. Gardner
commenced Jmuary), B.I. Cruikshank (commenced February),
A.G. Rossiter (commenced April).

Pechnical St g M.W. Mahon, T.I. Slezak, J.C.W. Weekes, A. Masenner
(resigned October), S.E. Heggie (resigned September), G.C. Willcocks,
I. Johns (Baas Becking, commenced April), R.B. Hawkins (Baas
Becking, resigned Jammary), G.H. Berryman (resigned May), and

C. Robison (commenced September), T. Zapasnik (transferred from
Sedimentary Section in October)

Trainee Technical Officers: R.W. Powell (transferred to Management Services
in April), G.F. Sparksman, and B.G. West

INTRODUCTION

by
K.R., Walker

The year has been one of steady progresa. The most notable change
has been in the Chemistry Group, where the progressive fill-up in the
establishment, with the appointment of 2 geochemists and 2 anslytical chemists,
has enabled attention to be given to geochemical survey work as well as
anglytical services. Walker, Haldane, and D.B. Dow prepared a proposal for
a continuing program of geochemical survey work, and a moderate effort has been
mounted by combining laboratory and field resources.

Haldane is undertaking general supervision of all geochemical work
in the Geological Branch. Survey projects recently begun cover parts of
the Georgetown Inlier, Westmoreland, and Mount Isa regions, where stream
sediment, s0il, and heavy mineral semples were systematically collected this
year. Analytical work and interpretations sre being done in the Laboratory.
Lithogeochemical projects for Geargetown and Tennant Creek, in progress over
the last couple of years, are continuing, as is the pollution study of the
Molonglo River system.

Project work in the Petrological Laboratory has involved mainly
studies of acid and basic igneous rocks, and high grade metamorphiec rocks.
Work is in progress on rocks from Mount Isa, Westmoreland, Arunta, and
Antarctica. In addition, Glikson has been carrying out Archaean Crustal
Studies, mainly on Western Australian rocks.

In the Geochronological Group work has proceeded vigorously on
dating of rocks from the Arunta, Mount Isa-Cloncurry, Georgetown Inlier-
Hodgkinson Basin, Granites-Tanami, and Alligator River areas and Papua New
Guinea.
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Most Laboratory staff now spend some time in the field, assisting
with mapping and eollecting samples where petrological, geochemical, or
geochronological work is needed. Indeed, Laboratory support is now being
provided in all areas the Metalliferous Section is engaged in mapping, and
some additional support has been given to other Sections and Branches as
required, in particular, a large proportion of X-ray diffraction work has
met the needs of the Phosphate and Marine Groups, and the Museunm.

During the year eight professional staff spent an aggregate of
45 man-weeks on field work, and another two, who were seconded to ANARE,
spent 28 man-weeks in Antarctica. Haldane and Rossiter participated in
geochemical survey sampling of Georgetown, Westmoreland, and Mount Isa;
Glikson, Ellis, and Gardmer contributed to geological mapping, and collected
samples for petrological work in the Reynolds Range, Mount Isa, and
Westmoreland areas, respectively; Page and Black visited mapping parties
in the Granites-Billiluna, Alligator River, and Mount Isa areas, and in the
Arunta, Tennant Creek, and Georgetown areas respectively, collecting
material for dating; England and Sheraton, who were in Antarctica from
7 December to 12 March, did reconnaissance geological mapping and sampling
in the Southern Prince Charles Mountains and along the Mawson coast.
Walker made supervisory visits to Georgetown, Mount Isa, Reynolds Range,
and, in company with Smith, to Tennant Creek.

Another feature of the year in the Laboratory has been the progress
toward up-dating major items of equipment, mainly with modifications to
input and output systems to enable more rapid analysis and computation of
data to be made than previously. A new Atomic Absorption Spectrophotometer
was installed. An automatic sample loader was added to the X-ray
fluorescence equipment, and tape outputs, including & link to the HMR
Hewlett-Packard 2{00A computer, were ordered for the Direct Reading Optical
Spectrograph and the new Atomic Absorption Spectrophotometer. The on-line
connection between the Mass spectrometers and Hewlett-Packard mini-computer
in Geochronology has resulted in a more than twofold increase in work output.
An inerease in mineral analysis is expected when a Li-Si energy dispersive
X-ray detector and multichannel anslyser are added to the electron probe
microanalyser at the end of the year.

Laboratory staff produced 18 Records, 94 Laboratory Reports, and
16 papers for external publicationm. A Report and two Bulletins reported
last year as being with the editors are in, or nearly in, press. Nine
manuscripts are in various stages of preparation.

Various Laboratory Staff attended and contributed papers to scientific
meetings. Four lectures were presented to the BNMR Wednesday morning lecture
series. Laboratory staff meetings were held regularly throughout the year
to discuss current projects. Page and Ellis attended and presented papers
to the symposium "Volcanics in Eastern Australia” conducted by the S.G.G.M.
in Melbourne from {3 to 19 Jamary. Smith and Cruikshank attended the 2nd
Anglytical Chemical Symposium in Sydney from 14 to 18 May. Walker, Page, and
Glikson participated in ANZAAS and the concurrent S.G.I.G.0.D. and I.A.G.0.D.
Symposium on "Metallization Associated with Acid Magmatism” in Perth from 13 to
18 August, and at these Page, Glikson, Sheraton, and Black presented papers.
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Some staff had the opportunity of attending training courses.
Gardner attended "Carbonate Sedimentation” conducted by Dr B.W. Logan from
5 to 16 March, and Walker an A.D.P. Appreciation Course for Managers conducted
by the P.S.B. fram 12 to 16 March. Smith and Cruikshank participated in a
computer systems course presented by Hewlett Packard from 3 to 14 September,
and Rossiter attended a gossan identification and interpretation course at
A.N.U. on 12 gnd 13 September. Techniciams J.C.¥W. Weekes and G.C. Willcocks
attended the BMR course in Basic Geology.

Haldane continued his involvement in an I.D.C. S3ubcommittee on
water quality control in the 4.C.T., in the joint Australian/N.S.W. Governments
working group on pollution in the Molonglo River System, and in the Standards
Association of Australia Sub-committee for the Analysis of Aluminium Ores.

Assjistance with training programs also continued. The Laboratory
contributed to a course in Administration of Mining Exploration, to BMR
Induction Courses, and to providing facilities for Technical Officer Trainees
to obtain practical experience. Haldane this year again presented a course
and practical classes at C.C.A.E. on atomic absorption spectrophotometry in
applied geochemistry. Such assistance remains sm important contribution to
training, as the Laboratory is still experiencing great difficulty in obtaining
suitably qualified and experienced technical staff. Three additional technical
ataff positions were created during the year, _

The results of project work done by the three laboratory groups -
(i) petrologzy and mineralogy, (ii) geochemistry, and (iii) geochronology -
are reported below. :

PETROIOGY AND MINERAIOGY

Professional Staff: A.Y. Glikson, J.W. Sheraton, R.N. England, D.J. Ellis,
and C.M. Gardner.

Technicians: G.H. Berryman (to May), T.0. 2 (X-ray diffraction) and
T.A.2 (thin sectioning) - Vacent. I.A. Johns - shared with
Baas Becking Laboratory.

Major projects completed or in progress in the Petrological Group
are as follows:

PETROLOGICAL AND GEOCHEMICAL STUDY OF BASIC IGNEOUS ROCKS MOUNT ISA-CLONCURRY
AREA by A.Y. Glikson and D.J. Ellis

Phgss { - Basic volcanic sequences (Glikson): A manuscript entitled

‘Geochemistry of Proterozoic basic volcanic belts, Mount Isa-Cloncurry area,
northwestern Queensland' is being prepared by Glikson. Some of the principal
conclusions sgre: (1) the tholeiitic metabasalts of the Eastern Creek
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Volcanics have continental affinities; (2) the Eastern Creek Volcanics

have undergone a 'wet' middle greenschist facies metamorphism which contrasts
with the 'dry' greemschist to middle amphibolite facies metamorphism of the
Soldiers Cap Formation; (3) cyclic geochemical trends occur in the Eastern
Creek Volcanics; (4) lead in the Eastern Creek Volcanice is well above the
world average for tholeiited whereas copper and zinc are about average;

and (5) copper and zinc in the Eastern Creek Volcanics are close to the world
average for tholeiitiés . but are much more abundant than in the Marraba
Volcanicas and the Soldiers Cap Formation.

Phase 2 - Basic igneous and other rocks (Ellis): Further petrological study

of the basic igmeous rocks within the Mount Isa-Cloncurry area is in progress.
This is an extension of the earlier work done by Walker and Glikson. The
additional work commenced with a contribution to the mapping of the Prospector
1:100 000 Sheet area in which units of the western succession, including the
Eastern Creek Volcanics, Myally Beds, Surprise Creek Beds, and the basal units
of the Mount Isa Group are present.

The various volcanic units, including the pillow lavas within the
Corella Formation, and the numerous dolerite dykes were sampled in some detail;
the dykes have been divided into six different groups on field evidence.

These rocks are being studied, with special regard to their original
compositions, variations in metamorphic grade (both spatially and with time),
and the relationship between metamorphism and sulphide mineralization.

PETROLOGICAL STUDY OF GRANITES AND VOLCANICS IN THE WESTMORELAND AREA,
0. & R.T» by C.M. Gardner i . )

For this study about 400 samples were collected in the 1973 field
season during 10 weeks' mapping and sampling. Most of the samples are from
the Nicholson Granite, Norris Granite, and the Cliffdale Volcanics and
associated dykes (microgranite, quertz-feldspar porphyry, dolerite). The
remainder are from the Peters Creek, Gold Creek and Settlement Creek Volcanics,
Hobblechain Rhyolite, and Packsaddle Microgranite, Field observations show
greater varigtion within the granites than previously described (see
Westmoreland mapping perty sumary) . Preliminary petrographic examinastion of
the volcanics has started.

PETROLOGY AND GEOCHEMISTRY OF ACID TGNEOUS ROCKS OF NORTHEAST QUEENSLAND by
J.¥. Sheraton

About 580 samples of extrusive and intrusive acid i eoua rocks have
been analysed for Na, Mg, Al, Si, P, K, Ca, Ti, Mn, Pe (total?,l Fe<t, Hy0, Li,
Be, Ni, Cu, Zn, Ca, Rb, Sr, Y, 2r, Sn, Ba, La, Ce, Pb, Th, and U, and some
samples were also analysed for o, F, Cr, and Co. The trace element results
are nov being evaluated, and a Record on trace element geochemistry and
relationships of the rocks to mineralization is nearing completion.

Some of the more important conclusions reached on the geochemical
relations of the rocks to mineralization are:
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1) there is a gemeral lack of correlation between tho geochemistry of the
granitic rocks of northeast Queensland and Pb-Zn or Cu mineralizstion.
Granites with associated Pb-Zn or Cu mineraligzation do not show any systematic
cnrichment or depletion in Pb, Zn, or Cu; mnor do deposits of these metals
appear to be preferentigily associated with particular granitic rock~type
(e.g., granodiorite, adamellite, etc).

2) granitic rocka with associated tin mineralization have relatively well-
defined geochemical characteristica, In common with stanniferous granites
from meny other parts of the world, they are high-level strongly fractionated
granite or adamellite, enriched in volatile elements such as B, Be, 1i, and F.
They gpe characterised by tin contents which are significantly higher than
those non-stanniferous granites, although average tin concentrations are lower
than values reported for many stanniferous granites elasewhere. A feature

of granitiec rocks with associated tin mineralization, is their high tin

content relative to background valmes for the area, and this is a characteristic
feature which should be detectable in such cases.

PETROLOGY OF HIGH GRADE ARUNTA ROCKS by A.T. Gliksem

Traverses in the Aileron Sheet area were carried out to examine

petrological problems relewvant to the mapping of this Sheet area, and to

undertdke further sampling. In particular, the problems of progressive and
retrogressive metamorphism were investigated, and the latter type was found
to be much more extensive in the Mount Preeling-Annas Reservoir-Woodforde
River area, than was originally expected. The problem of the origin of
granites and their relationships to the granulites of the Aileron area has
been examined, and sampling carried out accordingly. Numerous outcrops in
this area are particularly well suited for the study of granite-granulite
relations. There are indications that the granites are derived from the
granulites by their partial melting and dehydration. This possibility,
as well as the study of prograde and retrograde metamorphic changes, will be
examined during a pe trological study involving also an interpretation of gravity,
seismic, and magnetic data in terms of granite-granulite distribution pestterns.
A report covering the geology and petrology of the Reynolds Range-Aileron-Tea
Tree area is being prepared.

A short traverss was made in the Mount Hay area in preparation for
field work proposed for 1974, and this indicated the predominance of
intermediate to basic granulites, and the exceptionslly 'dry' nature of these
rocks. Hydrous minerals, granitic phases, and quartz veins are very scarce
in this terrain. Because of the scarcity of mappable unita on the one
hand, and the petrographic complexity of an outcrop scale on the other, the
study of this area appears to be a petrological rather than a mapping problenm.

ANTARCTIC GEOCHEMISTRY ANWD PETROLOGY by R.N. England and J.W. Sheraton

Sheraton sampled extensively for a geochemical study of the metamorphic
rocks in the Prince Charles Mountains and along the Mawson coast. England
collected samples for an electron probe study of granulite and amphibolite
facies basic rocks from the northern part of the Mawson Escarpment. He also
collected a number of samples of pelitic gneisses in the high-grade areas for
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an electron probe study of cordierite-garnet equilibria. To date only
retrographic work has been done on some of the rocks. Further details of
the field work are given in another part of this report, and a progress
report on 1975 reconnaissance geology is currently being prepared.

STUDIES OF ARCHAEAN ROCKS by A.Y. Glikson (joint study with I.B. Lembert).

A geological interpretation of gravity and seismic data from the
Yilgarn Shjeld, Western Australia, was carried out, and the conclusions were
presented in two papers, entitled: (1) Vertical metamorphic and age
zonation of the early Precambrian Western Australian crust, and the origin
of protocontinents; and (2) Relations in space and time between major
Precambrian shield units: an interpretation of Western Australian data.
The principal suggestions advanced are: (1) that high-grade Archaean
terrains are the coeval infracrustal roots of the low-grade granite-greenstone
system; (2) that the lower ultramafic-mafic units of greenstone belts are
relics of a primordial oceanic-type crust; and (3) that the sialic shields
evolved through a three-stage partial melting model, involving oceanic crust,
sodic granites, and anatectic potassic granites,

The proposal for a project entitled 'Archaean crustal evolution’®
within the IGCP (created jointly by UNESCO and the IUGS) was prepared and
submitted to the Australian National Committee for the IGCP.

ROCK AND MINERAL REFFRENCE COLLECTION by C.M. Gardnmer

VWork commenced on the establishment of a specimen and thin section
reference collection of igneous and metamorphic rocks, and rock-forming
minerals. A classification system modified from Morgan (1964) was selected
a8 the basis of the igneous part of the collection, whereas metamorphic rocks
are being classified according to Miyashirois(19615 facies series.

Thirty samples, mainly granites, granodiorites, rhyolites,
rhyodacites, and tuffs have been assigned to tke collection.

INSTRUMENT LABORATORIES AND SUPPORTING FACILITIES by K.R. Walker, R.N. England,
and C.M. Gardner ) .

The glectron probe microanalyser laboratory (England, Ellis, and
Johns) has been operated by England and Ellis on & mrt-time basis only, for,

as mentioned above, both have been undertaking field work; England has been
wvorking on the petrology of Antarctic rocks, and Ellis on Mount Isa rocks.

Apart from the mineral analysis requirement of projects, am electron
probe study (in collaboration with R.W. Johnson) of groundmass pyroxenes in
tholeiitic lavas from the Bismarck Sea area was completed, and two distinct
augite gzonal trends have been noted. Some rocks show a typical tholeiitic
trend; in others the augite compositional trend implies Ca-Fe substitution,
but still with a consistent gap in the subcalcic augite region. The latter
trend may be quite coumon in groundmass augite from tholeiitic lavas.

A short paper on the isochemical development of corona structures in a
metamorphosed dolerite is nearing completion, and will be submitted to a
mineralogical journal.
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Ellis has analysed feldaspars from the Antrim Plateau Volcanics
for R.J. Bultitude, and has commenced analyses of xenotime and florencite
from the Killi Xilli uranium prospect in Western Australia.

In the X-ray diffraction laboratory (Gardner and Berryman) 1330
mineral identifications were made for Geological Branch field parties, and as
part of various projects. These projects included the Estuary Study Project,:
J.0.I.D.B.S., and other marine sediment studies of the Phosphate Group.

About 60 museum minerals were determined to check the identification of some,
and obtain patterns for others to augment the ASTM index. After the
resignation of G.H. Berryman at the end of May, ad hoc work continued
intermittently. : '

Preliminary investigations are being made into the merits of a
system of automatic conversion of chart patterns into numerical listings of
diffraction peak angles and intensities.

In the thin section laboratory (Maemner) 1160 thin sections, 46
polished sections, and 6 polished thin sections were prepared. In addition,
about 400 specimens received other forms of preparation -~ for chemical analyses,
exhibition, and so0 on - through slabbing and, in some cases, polishing.

GEOCHEMISTRY by

A.D. Haldane
Professionsl S H A.D. Haldane, S.E. Smith, B.I. Cruikshank, J.W. Sheraton
- ipart time), D. Wyborn (part time), and A.G. Rossiter.

Technicigns: T.I. Slezak, J.C.W. Weekes, G.C. Willcocks, G.H. Berryman (to
May), and S.E. Heggie (to September).

The work in geochemistry has been mainly concerned with the
continuation of the study of pollution in the Molonglo River arising from the
Lake George Mine dumps and workings, the geochemical study of the Tennant Creek
goldfield, and geochemical orientation surveys in the Georgetown, Westmoreland,
and Mount Isa areas.

Two trainee Technical Officers have been associated with the
analytical work throughout the year.

Progress with project work is as follows:
POLLUTION STUDIES IN THE MOLONGLO RIVER by A.D. Haldane

Arising out of departmental concern for the quality of the waters
of the Molonglo River and Lake Burley Griffin in relation to the kmown
pollution from mining operations at Captains Flat and the proposed comstruction
of Googong Dasm, a working group was established in August, 1972. The working
group comprised representatives from the Australian Government's Department of
Works, Department of the Capital Territory, Bureau of Mineral Resources, and
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National Capital Development Commission, and the New South Wales Depariment
of Mines. It is presently attached to the Water Quality Sub-committee of
the Interdepartmental Committee on Environmental Quality pending final
agreement on the status of the working group between the Australian and New
South Wales Governments.

The working group was required to identify the sources of
pollution, and to propose such remedial action as was thought necessary to
prevent pollution. Specific conductance, pH, zinc, and iron were used to
study the pollution pattern, After examination of the chemical results from
systematic sampling begun in June, 1970, and the available hydrological data,
a preliminary report was prepared. As a result, a number of additiomal
obaervation stations were set up between the A.C.T. border at Burbong and the
Lake Gearge Mine in November, 1972.

The information from the revised sampling netowrk acquired during

1973 has clearly indicated that significant pollution load is entering the
river channel over a distance of 5 to 6 km downstream from the Lake George
Mine. Erosion of the tailings dumps north and south of the mine results in
the deposition of pyrite along the river chsnnel. Subsequent oxidation releases
zinc and iron sulphates and sulphuric acid, resulting in an increase in zinc
concentration and acidity in the river water, and the deposition of iron oxides
on the river bed.

This year's work has high-lighted the need for a close examination
of the control of erosion of the tailings dumps, a factor which had not been
adequately assessed previously. Also from this year's observations it will
be possible to make reasonable estimates of the zinc and salinity loads
derived from the tailings dumps, and leakage of water from the mine. Relevant
data are being computer-processed by the Department of Works to produce daily
and cumulative load plots.

In March the National Capital Development Commission and the
Derartment of Works began preparation of an Environmental Impact Statement
on theproposed Googong Water Supply Project, which involved the BEMR in the
preparation of a detailed statement on the effect of reduced flow in the
Queanbeyan River on the posaible pollution of Lake Burley Griffin by the
Molonglo River. The chemical and hydrological data, forming the basis of
the statement, were taken from the work of the Bureau and Department of Works,

GEOCHEMISTRY OF THE TENNANT CREEK GOLDFIELD by A.D. Haldane and S.E. Smith

The Tennant Creek Geochemical Project is a joint venture involving
Australian Development Ltd, Geopeko Ltd, the Mines Branch of the Department
of the Northern Territory, and BMR. The project has been divided into two
phases, Phase I being the study of the rock units in the area (mainly silicates)
and Phase II the study of the ironstone bodies. The aims of the project
are:



132,

(1) to locate the mource of the economic metals and to
determine the genesis of the orebodies.

(2) to see if there are any geochemical criteria that would
prove uaeful in exploration of the area.

(3) +to provide basmic geochemical data on the rock units in
the area.

Phase |1 - Geochemistry of the silicate rocks: The preliminary assessment

of the data obtained last year showed that some supplementary sampling was
necessary to provide a better coverage of rocks in the area. Consequently
another 120 samples were collected, mainly from localities drilled by the

Mines Branch, making a total of 600 samples analysed for 29 elements in this
phase of the project. The results are being treated statistically by
computer. In addition, 220 thin sections have been described to help interpret
the chemical data.

The results of chemical and petrographic examination of the
supplementary samples re-inforced the results and conclusions presented in
the Annual Summary for 1972. It is considered that the origin of the
ironstone bodies is hydrothermal. A model system is being examined which
proposes the separation of a magnesium and iron-rich aqueous phase from a basic
_magm contaminated by Warramunga sediments. It is considered that . the melt phase
differentiated into granitic rocks, lamprophyre, and diorite, whereas the
aqueous phase caused replacement in certain units in the VWarramunga sediments,
where the main reaction is considered to be the conversion of muscovite/sericite
to chlorite with associated formation of magnetite and talec. Residual
solutions depleted in magnesium are emplaced at a higher level as the capping
quartz-haematite bodies and quartz reefs. Evidence for potassium metasomatism
is common in the granitic and porphyritie rocks.

Final assessment of the data will be made during 1974, when all the
computing work should be completed.

Phase 2 - Geochemistry of the ironstones: During 1972,970 ironstone samples

vere collected; no further ironstone sampling was carried out in 1973.

A preliminary study was made of 100 ironstones for 33 elements to
determine the general analytical program. The results indicated that the
program should include Ag, Pb, Bi, Zn, ¢4, Cu, Co, Ni, Cr, Mn, Be, V, Mo, Mg,
Al, Ti, and Si as well as irom.

Analytical problems arising from the very high iron content of the
samples have been solved, and analytical work is now in progress. So far,
200 samples have been analysed by atomic absorption. Some of the more
interesting variations have been shown by Bi (0 to 1%), Cu (0 to 2%), Co (O to
0.08%)  Mn (0 to 13%), and Mo (0-0.5%).

On completion of the analytical work and evaluation of the data a
Bulletin will be prepared.
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ARORGETOWN GEOCHEMICAL SURVEY by A.G. Rossiter and A.D. Haldane

Most of the Georgetovn geochemical work took the form of oriemtation
studies in preparation for a program of regiopal stream sediment sampling to
start in 1974,

Detailed soil, streem sediment (-85 mesh BSS),and heavy mineral
concentrate sampling vas cerried out in areas of copper, lead-zinc-silver,
tin, gold, uranium, molybdenum, tungsten, and fluorite mineralization to
investigate the characteristics of the geochemical amomalies to be expected
when the regional sampling commences.

Stream sediment samples were also collected in areas remote from
mineralization to ascertain the geochemical background associated with the
various rock typeg of the region. This vork ves largely confined to streams
draining the Newcastle Range Volcanics, the Forsayth Granite, and the Robin
Hood Grenite; other rock units had been given sufficient attention during the

1972 program.

At a fow selected localities (both mineralized and barren) a large
number of streem sediment samples was taken to measure the variance of the
metal content of the sediment at a sampling site. Often bank material was
collected in addition to streem sediment in order to compare the amounts of
minor elements present im each., A fev large samples were collected to
supplement the last year's study of metal distribution between different size

fractions.

Some time was devoted to perfecting a rapid method of stream
sediment sampling using a helicopter, A system has been developed whereby
four men can collect 80 samples in a day, a substantial increase on the rate
possible using ground crevs vwith 4-wheel drive vehicles. It is intended to
sample extensively by helicopter during the next field season.

Samples collected this year are being analysed by atomic absorption
spectrophotometry for Ag, Be, Cd, Co, Cr, Ni, Pb, Cu, Zn, Li, and Mn.
Preliminary results indicate strongly anomalous metal contents in many of the
Georgetovn stream sediment samples; the significance of the anomalies has
yet to be evaluated. Sample preparation for X-ray flourescence analysis of
about one-third of the samples is under vay. The following elements have
been selected for determination - Mo, U, Th, As, Se, Sn, Cl, Ba, V, P, 5, and
¥, Microscopic exemination of heavy mineral concentrates is in progress, and
about 30 samples have been prepared as polished section grain mounts. 4
progress report on the geochemical work at Georgetowm and similar work described
below in the Westmoreland and Mount Isa areas, has been programmed for 1974.

WESTNMORELAND GEOCHEMICAL SURVEY by A.G. Rossiter

The Westmoreland work closely parallels that done at Georgetorm
in that it took the form of orientation studies. IMuch of the sample collection
vas done around areas of uranium minsralization but tin, copper, and lead-zinc
deposits were also sampled. Background studies were carried out on the
following units - Gold Cresk Volcanics, Westmoreland Conglomerate, Lover Peters
Creek Volcanics, and Pickling Beds. No analytical results are as yet
available for this area.



134.

MOUNT ISA GEOCHEMICAL STUDY by A.G. Rosaiter

In co-operation with the Mount Isa Geological Mapping Party, a
gossanous zone in the Corella Formation west of Mary Kathleen was sampled.
Soils were collected from points on a rectilinear grid, and stream
sediment and heavy mineral samples were taken, At each stream sediment
site, three grainsizes (-16 mesh, -85 mesh, and -200 mesh BSS) were taken
in order to determine the size fraction giving the highest anomaly. A
small number of gossan samples was also collected.

A number of the gossan and soil samples was analysed by optical
emission spectroscopy for Cu, Co, Ni, Mn, and Pb, The results indicate
high Cu (to 2900 ppm), Co (to 1700 ppm), and Ni in the gossans, and a
corresponding Cu (to 410 ppm) anomaly in the surrounding soils. A diamond
drill hole to intersect mineralization below the gossan was completed towards
the end of the year.

ANALYTICAL LARORATORIES AND SUPPORTING FACILITIES by S.E. Smith

Most of the analytical work carried out in the laboratory was
associated with three geochemical projects:

(1) Granite Project,
(ii) Tennant Creek Project, and
(iii) Georgetown Project.

In addition, 500 water samples (mainly from the Molonglo River) were analysed.
A summary of the work carried out is given below.

In the atomic absorption spectrophotome boratory (Cruikshank,
Willecocks) 1550 samples (13 .600 element determinations) were analysed.
This included 630 samples for the Georgetown Project, and 320 for the Tennant
Creek Project. Developmental work was concerned with finding a suitable
method for anslysing Temnant Creek ironstones, and with general revision of
enalytical techniques following the installation of a Techtron AA6DA atomic
absorption unit,

In the opticsl emission laboratory (Smith, Slezak) 550 samples
(8000 element determinations) were analysed, using the direct reader. This
contributed to investigation of rocks from Tennant Creek, Georgetown, Mount
Isa, Victoria River, and several areas in Papua New Guinea. In addition, 350
samples (10 000 element determinations) were analysed semiquantitatively.
The semiquantitative work involved both the direct reader (170 pamples) and
the photographic spectrograph (180 samples). Experimental work was carried
out to find a suitable method for analysing Tennant Creek ironstones. The
problem of arcing iron-rich material was solved, but further work needs to
be done to assess matrix effects, sensitivity, and reproducibility. This will
be done early next year.
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In the X-ray fluorescence laboratory (Sheraton, Weekes) 185
samples were analysed for major elements. Most of the samples belong to
the Tennant Creek Project. Also 735 samples (53900 element determinations)
were analysed for trace elements. This work was mainly for the Granite
Project, but included some analyses of McArthur River samples and some
international standards.

" In the gample preparatiom laboratory (Heggie) 1600 samples were
crushed, and 1800 were ground. In addition, 200 fusion discs, 640 powder

pellets, and 670 mass absorption pellets were made.

GEOCHRONOLOGY

by
R.W. Page and L.P. Black
Professional Staff: R.W. Page, L.P. Black, Technical Officer: M.W. Mahon

This group has made good progress during the year; its work has
been directed towards the establishment of a geochronological framework in
8ix areas in Queensland, Northern Territory, and Western Australia. Minor
project activities also continued in Papua New Guinea.

Work continued on the Mount Isa-Cloncurry and Georgetown projects,
and congsiderable progress has also been achieved on three geochronological
projects (Arunta, Alligator River, Granites-Tanami) which were started in
1972. In addition, one new project (in the Temnant Creek region) commenced

this year.

As in the past, the BMR Geochromology Group continues to share
isotope laboratory facilities at the Research School of Earth Sciences, ANU.
Over 850 solid source and 30 gas source mass spectrometer runs, and 300
X-ray fluorescence analyses were carried out during the year. These included
spike and standard calibrations of various kinds. The further increase in
productivity from last year reflects, in large measure, the success of
Dr P.A. Arriens' newly-developed time-share program used for on-line
reduction of the mass spectrometer data. The co~operation, technical
assistance, and stimulation received from A.N.U. staff (Dr. P.A. Arriens,
Dr W. Compston, Dr I. McDougall, and Dr J.R. Richards) are gratefully
acknowledged.

A sunmary of the work covered in geochronology during the year is
given below.

ARUNTA COMPLEX, N.T. by L.P. Black

In contrast to last year, Rb analyses are now routinely performed
by mass-spectrometry rather than by X-ray fluorescence procedures. In all,
174 separate isotopic analyses for Rb and for Sr were made on both whole-~rock
samples and mineral concentrates. Sampling continued again this year, and a
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procedure whereby a suite of rock samples is collected from a single
blasting site was employed to overcome possible large variations in initial
isotopic composition between widely~spaced localities.

During the 1975 field season samples were taken from a total of
25 sites in the Illogwa Creek, Alice Springs, Napperby, Alcoota, and
Hermannsburg {1:250 OO0 Sheet areas.

Most mineral ages obtained to date have been affected, at least
in part, by the Upper Palaeozoic Alice Springs Orogemy. Thus, heavy emphasis
has been placed on total-rock analysis, but in some cases there was
insufficient spread in Rb-Sr ratios to obtain a reliable isochron, and,
consequently, determination of the original ages of rocks was impossible.

The overall results indicate at least three (and possibly more)
distinct metamorphic events during the Precambrian history of the Arunta Block.
Granulite-facies metamorphism took place between 1700 and 1800 m.y. ago.

The final stage of this metamorphism appears to have been contemporanecus with
a widespread metamorphic event of lower grade, which hes affected much of the
Arunta Block. To the north of the Ormiston Gorge area there is good evidence
of migmatisation and granite formation at about 1080 m.y. This latter age
sets an older limit for the time of deposition of the earliest member of the
Amadeus Basin succession - the Heavitree Quartzite.

GEORGETOWE-HERBERTON-MT GARNP® AREA by L.P. Black

Sixty-one mass-spectrometric analyses for Rb and Sr were made
during the year. Many of these were on samples of Elizsbeth Creek Granite
from an extensive area to the east of the east of the Georgetown Imlier. The
results show that most of this granite is older than the Herbert River Granite,
not younger, as had previously been postulated from field observations.

Total-rock analyses on the Mareebs Granite indicate an age of about
290 m.y., & value slightly older than indicated by the previous K-Ar work.

Six total-rock samples originally analysed 8ix years ago were
reanalysed to test for possible contamination of the isotopic spikes during
the intervening time, and thus allow a meaningful comparison of all Rb-Sr
results. [Excellent comparison was obtained.

During the 1973 field season, sample collection was virtually confined
to the Geargetown Inlier itself, In all, eleven sites were chosen, to
include representatives of the Mt Darcy microgranite, Robin Hood Granite,
Forsayth Granite, Cobbold Dolerite, Robertson River Metamorphics, Dargalong
Metamorphics, and Einasleigh Metamorphics.

TENNART CREEK AREA, N.T. by L.P. Black

Specimens of porphyry, lamprophyre, intermediate to basic igneous
rocks, the Warrego and Tennant Creek Granites, and sediments of the Warramunga
Group were takem from drill core, made available by Mines Branch, Depariment
of the Korthern Territory. Isotopic work on these samples will commence in
early 1974.
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These results have recently been substantiated by further K-Ar mineral

ages on achists and gneisses from the metamorphic complexes. These

minimum K-Ar sges have been obtained on samples from within the immediate
vieinity of the Ranger, Jabiluka, and Nabarlek deposits, and from
mineralized areas elsewhere. This confirmation of the 1800 m.y. age a®s
indicating the last major regional metamorphism in the area, appears to negate
any hypothesis that would link the regional metamorphic event (1800 m.y.)

and uranium deposition (tentative U-Pb pitchblende ages of 800-850 m.y.

have been cbtained - Hills & Richards, 1972; Cooper, 1973); however,
additional U-Pb work has been carried out by Hills since these results

were published. Rb-Sr total-rock work on the Nanambu and Nimbuwah

Complexes is being done in an attempt to more fully understand the geological
history.

Work is in progress on several large and small dolerite bodies
which intrude the basement metamorphics east of Oenpelli. Conflicting
K-Ar mineral ages, some around 2000 m.,y., same around 1630 m.y., have been
obtained so far. Recent preliminary Rb-Sr total-rock results on the
same dolerite points to an emplacement age of about 1720 m.y.

Another aspect of the Alligator River work has been the continuing
attempts to date the phomolite dykes in the area. A wide range of K-Ar
ages (670 to 2200 m.y.) on biotite, aegirine, and whole-rock samples has
been obtained. The reason for this large age spread is at present unknown.
The most reliable K-Ar ages (on viotite separates) are around 1200-1300 m.y.
Rb-Sr dating is being carried out on the phonolites in the hope of resolving
the apparent discrepancies. .

An sge estimate for the Kombolgie Formation, which unconformably
overlies all the other units, is being sought by K-Ar and Rb-Sr work on
the interbedded Nungbalgarri Volcanic Member. No firm results are as yet
available.

GRANITES-TANAMI AREA, W.A. AND N.T. by R.W. Page

This project was undertaken (eampling in 1972) to examine the
age relationships between the basement granitic rocks, the volcanic pile
they intrude, and glauconitic sandstones in the overlying Middle Proteroszoic
sediments. No previocus isotopic ages had been determined in this area.

The Rb-Sr total-rock (and mineral) method has been successfully
employed to yield several precise isochrons. Acid volcanics in the
oldest rocks (Winnecke Formation) are placed at 1805 + 24 m.y. Massive
granophyric bodies intruding the Winnecke Formation have been dated at
1793 + 2% m.y., and have a similar initial Sr87/Sr86 ratio (0.706) to
that of the volcanic rocks. Thus the ages of two of the volcanic and
intrusive units are not experimentally distinguishable from each other,
strongly pointing to the probability that these units are comagmatic.

Plutonic bodies in the vicinity of The Granites have been firmly
dated at 1778 + 24 m.y. Vork on the Lewis Granite is not yet complete,
but this granite appears to be distinctly younger than the others (between
1600 and 1700 m.y.).



This past year saw the completion of Rb-Sr total-rock analytical
work on several granitic, volcanic, and metammorphic suites (sampled in
September, 197i) in the basement complex, and in the eastern and western
successions in the Mount Isa, Mary Kathleen, Marraba, and Cloncurry 1:100 000
Sheet areas.

Most of the total-rock work on the granites (including the Kalkadoon,
Wonga, Burstall, Naraku, and Sybella Granites) has yielded quite precise
and unambiguous ages in the range 1540 m.y. to 1740 m,y. . Certain parts of
the Burstell and Naraku Granites represent much younger phases intruded about
1400 m.y. ago. Thia finding accords with the field evidence for younger
emplacement of these bodies, and is supported by similarly young (1400 m.y.)
E-Ar mineral ages (Richards et al., 1963) which pointed to widespread
metamorphism at this time.

Preliminary Rb-Sr ages on the Leichhardt Metamorphics and Argylla
Formation in the basement succession are approximately 1700 m.y. and 1600 m.y.,
respectively. These are minimum ages, and at this stage these results remain
somewhat equivocal. A major part of the detailed sampling in the Prospe ctor
Sheet area, undertaken in September this year, was directed at resolving
these uncertainties. The mild, but ubiquitous, recrystallization in the
Leichhardt Metamorphics and Argylla Formation acid volcanics renders it likely
that a new approach, using U-Pb dating of zircon, will be necessary to adequately
clarify the basement geochronology.

The isotopic make-up of the strontium present in each granite in the
area at the time of its formation, has been obtained with the establishment of
each Rb-Sr isochron. The composition of the initial strontium (Sr87/Srf6 ratio)
in a rock unit depends on the previous history of the Sr, and reflects
particularly the Rb/Sr ratio of the systems in which the Sr had previously
ra_sidedé The Mount Isa grenites demonstrate a definite trend of inereasing
Sr87/Sr 6 with time (i.e.in younger units), strongly suggesting that they were
formed by reconstitution of thne pre-existing sialic rocks.

A start was made on determining a firm age for deposition of the
Mount Iss Group (containing the Ag-Pb-Znorebodies). Several tuff marker beds
and phlogopitic horizons in the Urquhart Shale were sampled on our behalf by
Mount Isa Mines geologists for Rb-Sr dating. ©Provided that the rocks have
remained a closed syatem, it would be expected (from stratigraphic extrapolation
and new age data on the Sybella Granite) that the Mount Isa Group is less than
1570 m.y. old, and not, as has been recently postulated in the literature
(Farqubarson and Wilson, 1972), greater than 1930 m.y.

A progress Record on the results of these investigations is being
prepared.

ALLIGATOR RIVER AREA, N.T. by R.W. Page
Last year (1972 Annual Summary) reconnaissance K-Ar and Rb-Sr mineral

ages of around {800 m.y. were reported for several gneisses and schists in the
Fanambu Complex, Myra Falls Metamorphics, and the Lower Proterozoic sequence.



139.

1

Glauconitic sandstone in the overlying Gardiner Formation
was dated by the K-Ar method. The glauconite ages range from 1465 to
1630 m.y., suggesting moderate leakage of radiogenic argon from some
samples. An interpreted minimum age of 1560 to 1630 m.y. for the
Gardiner Formation is in good agreement with the field relatiomnships and
the ages determined on the underlying igneous rocks. ‘

A Record on the results of this work is being prepared.
PAPUA NEW GUINEA by R.W. Page

Geochronological work in Papua New Guinea was confined to rocks
from the West Sepik area and Manus Islend. FPurther K-Ar work and some
duplicate analyses on the mineralized porphyries near Tifalmin have
confirmed Pliocene ages of between 2 and 5 m.y.

Several specimena of glaucophane schist from the Salumei
Metamorphics in the West Sepik region were dated by both K-Ar and Rb-Sr
techniques. Phengitic mieca yields K-Ar ages of 25 to 30 m.y., whereas
co-existing glaucophane shows evidence of excess radiogenic argon and
"ages” between 40 and 150 m.y. To test the above interpretation deduced
from the K-Ar data, Rb-Sr analyses were done on two total-rocks and their
separated minerals. This resulted in two parallel Rb-Sr isochrons with
a slope of 24 m.y., in good agreement with the muscovite K-Ar ages. This
age, probably corresponding to the time of metamorphism (late Oligocene)
suggests a probable correlation with the Ambunti (22-24 m.y.) and Gwin
Metamorphics (21 m.y.) to the north.

Two E-Ar ages were determined on porphyry samples from the
Checkel Porphyry Prospect from the southern part of Masnus Island. A
mineralized hornblende diorite yielded a mid-Oligocene age (30 m.y.), and
an intrusive non-mineralized andesite gave an apparent whole-rock age of
11 meye
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BAAS BECKING GEOBIOLOGICAL RESEARCH LABORATORY

BIOLOGICAL GROUP.

Staff: P.A. Trudinger (Executive Officer), B. Bubela, Miss L.A. Chambers,
*.5, Donnelly, H.E. Jones, G.W. Skyring

Mr T.HE. Donnelly joined the Baas Becking group from the Division
of Mineralogy, CSIRO, in PFebfmary. »

RESEARCH PROJECTS

Research has proceeded on the major subjects listed in previous
summaries. They are:
1. FPhysiology and biochamistry of sulphate-reducing bacteria.
2. Taxonomy and evolutionary status of sulphur metabolizing organisms.

3. Geobiological investigations of early diagenetic processes using
simulated sedimentary systems, :

4. Participation of algae in formation of metastable carbonates

(L.A. Chambers, P.A. Trudinger, with J. Smith, .CSIRO
Division of Mineralogy, Forth Rydc).

This project is aimed at evaluation of sulphur iaotope data

in discriminating between biogenic and nmon-biogenic sulphides. Cultures
of a species of sulphate-reducing bacteria grown under controlled steady-
state conditions have shown an inverse relationship between extent of
fractionation and metabolic activity. The lower values of about -17°ﬁx) -

2S enrichment - in sulphide - approximate the values recently shown as
the average fractionation im sulphur of stratabound sulphide deposits
relative to that of contemporansous sea-water sulphates. Six other
species, including a thermophilic organism, have given 32S enrichments of
about the same order. The effect of temperature and pH are currently
under investigation.

Sulphur isotope studies (T.H. Donnelly)

(a) A sulphur isotope study of the copper sulphide deposits at
Pernatty Lagoon was completed, and a paper submitted to Economic
Geology.

(b) Sulphur isotope investigation (in co-operation with Dr J. HcDonald,
A.K.U.) confirms the hypothesis that sulphide mineralization in
Devonian rocks in the West Kimberley region of W.A, is typical of
Mississippi Valley type deposits. Further investigation of this
region is in progress.

(¢) Stulies of the ore fluids (in conjunction with Dr R, Kemp, Melbourne
University) which formed the magmatic Cu/Ni sulphides of the Wood's
Point dyke is partly completed.



» fractionation within a Sigu

(L.A. Chambers, T.H. Donnelly, and B. Bubela).

(a) Isotope ratio determinations on sulphidic material formed
within a Simulated Sedimentary System are in progress.

(b) An experiment has been designed, under simulated sedimentary
conditions, to test an hypothesis based on sulphur isotope data,
that pyrite formation in the McArthur River involved a secondary
sulphur source.

Shemistry of sulphate-reducing bactexis (H.E. Jones, G.W. Skyring)

Studies have continued on the porphyrinic pigments from the
sulphate reducing bacteria. The intersst in these pigments stems from
their possible relationship to similar organic molecules which are found
in a variety of modern and ancient mediments. Some of these sulphate-
reducing bacteria have been shown to contain a cytochrome of the d-type
which hitherto had been thought to be associated only with aerobic
respiration. The presence of this cytochrome in strictly anaercbic
sulphate-reducing bacteria may be of considerable evolutionary signif-
icance. Studies are also in progress on a green porphyro-protein,
desulfoviridin, which has been identified ss the catalyst responsible
for the reduction of sulphite in sulphate-reducing bacteria of the genus
Degulfovibrio.. The products of sulphite reduction were sulphide,
thiosulphate, and trithionate; the amounts of these varied according
to the method of assay.

a (G.W. Skyring)

These studises are aimed at determining the extent of the natural
relationships between sulphate-reducing bacteria, and to obtain information
on the evolution of bacterial sulphate reduction. Results of taxonomic,
electrophoretic, and DFA studies have revealed a number of inter-species
and intergeneric similarities. They suggest that the genetic machinery
governing sulphate reduction may have been comserved for a long period of
geological time. In respect of these results attention has been focused
on a more detailed study of the enzymic reduction of sulphide in these
organisms. The feasibility of evolutionary steps beginning with the
reduction of sulphite are being examined.

phate-reducine bacteria (H.E. Jones,
rs

g len
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P.A. Trudinger, and L.A. Chambe

In gddition to iron accumulation which has been previously
reported, a species of sulphate-reducing bacterium has been shown to
accurmlate large amounts of a water insoluble, non~crystalline substance
within the bacterial cell. This substance has so far been found to
contain calcium, phosphorus, and magnesium; these elements were con-
centrated from the growth medium to a remarkable extent. Further
identification of the composition and structure of the material and
conditions affecting its formation are in progress.
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Simulated Sedimentarv System (B. Bubela, J.

An experimental tank filled with material simulating the McApthur
River deposits was monitored, and a number of observations were made.
Algal material participated in accumulation of metals from an environment
low in such components. Two zones of encrustation and mineralization were
formed. Formation and transformation of carbonates, resulting in dolomitig-
ation, took place. Bioclogical asctivity resulting in HyS production led to
metal sulphide formation. In addition, the biological activity was
responsible for the formation of Hp, COp, methane, and normal-, iso-,
and cyclo-derivatives of butane and pentane. These gases were trapped
by & "cap rock" of a thixotropic layer of dolomite. Isotopic studies
of the sulphides from the tank are under way.

Carbonates (B. Bubela, P.J. Davies)

Metastable carbonates (nesquahonite, dypingite) were prepared,
their stability studied,and a sesquence for their transition was established.
A new magnesium carbonate, tentatively named "protohydromagnesite" was
identified and included in the sequence: nesquehonite, dypingite,
protohydromagnesite ,and hydromagnesite. Huntite was found to be another
carbonate formed from the metastable carbonates described above, Formation
of well ordered dolomite was confirmed at temperatures below 25°C in the
preaence of organic matter.

Analviical Methods (T.H. Donnelly)

4 method for automatic background correction inaflamelesa
Atomic Absorption Spectrophotometer was worked out and is being described
in a publication submitted to J, Physics. E. An application of this
method to Varian Techiron Model 63 carbon rod furnace is being completed
(in co~operation with Dr J. Ferguson, B.M.R.) for submission to Anal.
Chim. Acta.

Fargu.aon)

MINERALOGICAL GROUP.

by
W.M.B. Roberts, J. Ferguson, C.J. Downes, Ke Johnson'& I. Lambert.

Staff: W.M.B. Roberts, J. Ferguson, K. Jobnson (BMR); C.J. Downes,
1.B. Lambert (CSIRO).

Rum Jungle Area, N.T. (Roberts, Johnson)

-

Mapping for the revised Rum Jungle Special Sheet continued from
1 May 1o 9 November. )

A EMR drilling rig commenced work at Rum Jungle on 1 May. Sixteen
holes were drilled for a total depth of 526 m. The drilling had three main
objectives:

1. To help define the Coomalie Dolomite/Colden Dyke Formation
‘boundasry.




143,

2. To obtain information in the Beestons Formation/Rum Jungle
Complex contaoct.

3. To obtain fresh rock for geochemical and petrological investigation.

Results of drilling south of Gould airstrip showed that the Coomalie/Golden

Dyke boundary should be placed about 2.4 km farther weet (at least in some places)
than on the existing map, and that the boundary between these formations in

the Crater lake area on the present map is subatantially correct.

Difficulties were encountered in drilling at the Beestona/Complex
contact, and although some core was obtained results were inconclusive,
As a result a costean about 30 m long and 2 m deep was cut acrosge the contact
2.4 km northeast of Batchelor township; this showed that the contaot is steeply
dipping and strongly sheared. Rocks at the contaot were identified in thin
section as mylonitized grenite” and sediment i

Outcrops examined around the Rum Jungle and Waterhouse Complexes,
in both the Beestons Formation and the Complexes, showed evidence of intense
shearing of both the granites and the sediments, indicating that a sheared
contact probadbly exists around the entire margin of both complexes. This
suggests & possible solution to the problem of the steep dips in the sediments
surrounding the granites, which were at an earlier stage of the current
investigation, thought to be possibly due to recumbent folding. Evidence
obtained during this year's field work suggests that the steep dips of the
sheared contact and of the sediments unconformably overlying the basement
Archaean complexes are probably attributable to up—-doming of the complexes.
Part of what appears to be a post—Archaean granite intrusion is exposed in
a new railway cutting near Mt Fitch; because of the influence any such granite
may have had im the deposition of ore in the area, detailed isotopic dating
of the complexes will be necessary to determine which part of them could
consist of younger granite.

Much of the Coomalie and Celia Dolcomites shown on the existing Rum
Jungle Special map was depicted as such on the assumption that siliceous
outcrops represent silicified dolomite magnesite. Petrological examination
almost invariably did not support this assumption, because of destruction of
possibly helpful diagnostic structures (e.g., stromatolites) by extensive
recrystallization and shearing in the siliceous rocks. Furthermore, parts
of what are now regarded as Beestons Formation, the Crater Formation, and the
Golden Dyke Formation had previously been assigned to one or other of the two
dolomite/magnesite formations because of the prmsence of siliceous bodies
resembling those associated with the Celia and Coomalie Dolomites. Mapping
of massive siliceous outcrops as unequivocally indicating underlying dolomite
is therefore regarded ag unreliable in this area, In a few places, however,
the preservation of stromatolitiec structures in the siliceous rocks clearly
points to their derivation from carbonate rocks; outorops containing such
structures are invariably situated within a belt of carbonate rocks already
fairly well delineated by outcrops of dolomite or magnesite.

The amphibolite study was oontinued from last year, and the
amphibolites from the Brocks Creek (Burnside) area, which are regarded as
being of igneous origin, were compared with specimens from Dolerite Ridge
and other amphibolites from the Rum Jungle area. The results indicate that
both sedimentary and igneous amphibolites are present in the Rum Jungle area.

An investigation of specimens from the Beestons and Crater Formations
was carried out to assess whether these formations could be distinguished
pesrographically. Both formations have gencrally ween sirongly sheareu, and



144 .

also show evidence of recrystallization by the action of low-temperature
solutions during shearing, and this, coupled with basically similar mineralogical
composition, makes a petrographic distinction between the two formations impossible,

A preliminary examination of material from Brown's lead-zinc-copper
deposit shows that the Golden Dyke rocks from this area have been more strongly
metasomatized than those from other parts of the same formation, with the
exception of rocks from White's Mine. The rocks are characterised by the
presence of biotite, andalusite, chlorite, and actinolite, and are generally
more echistose than elsewhere in the area. The principal sulphide minerals
in the deposit are galena, sphalerite, chalcopyriie, and pyrite; a common
assessory is the cobalt-nickel sulphide, siegenite.

A map based on detailed mapping by companies and by the Bureeau of
Mineral Resources, and on auger drilling results, has been produced. The map
depicts boundaries of formations ranging from the Beestons up 1o the base of
the Golden Dyke in an area from about Sargent's homestead, in the south, to
Woodcutters prospect on the eastern side of the Rum Jungle Complex, and Mt
Fitch near its western boundary. Part of the 1974 program will be directed
towards delineating these boundaries more clearly, using geophysical methods
and diamond drilling.

Ore_transport and metal concentration by algae (Ferguson, Bubela)

One major project — an investigation of the role of algal materials
in the concentration and transport of metals in sedimentary environments -
was pursued during the year, and a second, involving field studies of the
formation of irom sulphides in volcano—sedimentary environments was completed,

Measurements of the amounts of metal sorbed from solution by three
species of green alga indicated that this process would be unlikely to contribute
significantly to the formation of a sedimentary ore deposit unless 1) a weight
of organic matter approximately equal to that of the inorganic sediments was
available for metal complexing, and 2) the waters of the sedimentary basin
had metal concentrations at least 1 to 2 orders of magnitude above those in
average seawater.

Ferguson collaborated with B. Bubela and P.J. Davies on the design
and establishment of a simulated sedimentary system (see report of Baas Becking
Biological Group) and in determining the chemical changes which ocourred in
the system. Manuscripts on general aspects of the sedimentary gystem (Buvela,
Ferguson, and Davies), the chemical composition and mineralogy of carbonate
phases which precipitated in the course of the experiments (Dtvios, Bubela,
and Ferguson), and the distribution of Pb, Zn, and Fe in the brine and carbonate
sediments (Ferguson, Bubela, and Davies) are in preparation.

Metal Transport by Brines (Downes)

Fluid inclusion data and present-—day geothermal solutions such as
the Salton Sea brines offer substantial evidence that ore-transporting solutions
are concentrated brines, and that the main constituents are sodium and calcium
chlorides. It has been suggested that the solubility of base-metal sulphides
is ir.creased in these brines because of the formation of complexes by the
bage-metal ions and chloride ions. For these reasons the thermodynamics of
base-metal ions in concentrated chloride brines was investigated experimentally.
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The results show that for a given pH and sulphide concentration the effect

of the concentrated brine is to increase the amount of zinc that can be
trqusported in solution by a factor of 200, and that, in the case of lead,

the factor is wuch largsr - about 10,000. It should be noted that the

offects need to be much greater for lead than ginc to transport similar

amo%ggs of the metals because the solubilij product of galena is about

107°%, and that of sphalerite is about 10-“°*  The amount of copper (as

Cu IIS which can be transported would be slightly reduced by high concentrations
of chloride ions.

To compare the behaviour of other elements, results have also been
obtained for brines containing manganese, cobalt, and nickel. This comparison
shows that chloride brines are effective in the extraction of lead and zinc
(and also silver) from source rocks and result in the separation of these
olencnts from other base-metals, Thus solutions containing high salt ocon-
centrations would appear to be essential for the mobilization of lead and
zinc et low temperatures.

A there is evidence (mainly from oil-field brines) that some
connate waters are sulphate/chloride mixtures, experiments have been carried
ocut to determine the behaviour of copper and zinc in such brines. These
resulis are being assessed at present.

In addition to the papers already published on the resulte of this
investigation, eix other manuscripts covering the following topics are in
preparation:

1. Thermodynamics of Mixed Electrolyte Solutions: 3he
Systems H20-NaCI-Ni012 and H20-Ca012-N1012 at 25 °C,

2, Osmotic and Activity Coefficients for mixtures of zine
chloride with sodium chloride and with calcium chloride
at 298.15 K.

3. Osmotic and Activity Coegficients for Aqueous Solutions
of CuSO4 and CoSO4 at 25 C,
4. Thermodynamics of Mized Electrolyte Solutionss tge
Systeus H,0-ZnS0 -NaCl and H,0-ZnSO,~Na SO, at 25 C.
2 4 2 4772774
5. Thermodynamics of liixed Electrolyte Solutionss the
Systems H,0-CuS0 -NaCl and H,0-~CuSO,-Na,SO, at 25°C.
2 4 2 4 7274
6. Behaviour of Trace Amounts of Base Metal Ioms in Chloride
Brines,

Dowmes also collaborated with A.R. Jensen on the investigation at{ Lake Frome,
ScA. (see report by A.R. Jensen, Sedimentary Section).



146,

McArthur River Geochemistry and Experimental Metamorphism (Lambert)

At the end of February, Lambert returned from Japan where
he had been studying the Kuroko-type Cu-Zn-Pb-Ag-Au deposits.

4 publication on the geochemical investigation of sedimentary
rocks from the McArthur Zn-Pb-Ag deposit was completed; the conclusion
reached (paper in press) was that the deposit formed syngemetically from
solutions introduced into a subsiding euxinic basin in the nearshore
parts of a shallow sea. Pyritic shales associated with the deposit are
strongly anomalous in Zn, Pb, As and Hg. The suggestion was put forward
that such anomalous shales should be of fundamental importance in
proapecting for this type of deposit. Several papers were prepared

during the year, and investigation of McArthur River and Japanese Kuroko
rocks continued.
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GEOLOGICAL SERVICES SECTION

SENERAL

During June and early July the Section Head (B.K. Carter)
visited Europe. He attended the ‘'International Commission on Large
Dams' XI Congress and a related study tour in Spain, the 5th World
Conference on Earthquake Engineering in Rome and visited dams and
hydro-electric projects in karstic limestone in Yugoslavia and Italy.
He also discussed technical matters with various people in Paris and
London. He visited the Ramu hydro-electric project, under construction
in the Bastern Bighlands of Papua New Guinea, where satisfactory progress
is being made despite difficult shaft-~sinking and tunnelling conditions.

In addition to normal management duties, including super-
vision and staffing of the Section and Branch finance control, Carter
served on three inter-departmental committees, two departmental
committees, two inter-service committees and four Bureau committees,
Technical matters dealt with included stratigraphic nomenclature, the
mineral deposita map of PNG and notes, the proposed 1:2 500 000
geological map of Australia, various engineering geological and
environmental matters and foreign aid to Tanszania. He gave evidence
before the Supreme Court of the Northern Territory relating to a
dispute over leases in the Jervois Range area, N.T. and he acted
for or carried out the office duties of the Assistant Director
(Geology) for a total of seven ‘weeks during that officer's absence
from Canberra.
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EUGLTER0NG GE0L0GT AND IYDROLOGY

by
DoCo Puresll, AdFo Ints and BoG. HYilsom

QRONTIANSTOF

vhe Supoxvising Gecleogist Lfox the Sub-Scction, G.H. Burton
died du Hovembexr (972; o tircleus woriker for the advemeaoncni of
hydrogoology and engincoring goology, ho was porticulerly intorcstod
in the training of goolegistc awvd nodorm dovelopment inm these Lficlds
end his logs wee & blow to tho Sub-Seetion; B.G. Vilson wes sub-
sequently promoted to £ill hio position.

Croup A EBydvorvolosical ond Romdewal Povolopacud Croup

Stefls  A.F. Dawo, Sonier Coologiot (CGoelogist, Class 3); P.D. Honnen
Goologist Class 2); P.H. Vonden Broek (Goologlst, Class 1);

JoBo Kallott (Techmical 0fficor Clase ); and Feld hands A.D, MeCormick,
GoWo B&m@@ crd CO E'Zaﬂa@ﬁlo

Thio growp provided sexrvices to the Nationel Capitael Deveolopasnt
Commiseion (NCBEC), Dopaxtreont of the Capital Torritory (pc2), Australian
Hator Reoources Cowacil (AVRC), and mural landovmers inm the Amsiralian
Capital Territoxry. [Host of the sorvicos were gootochumical investigations
of areas set aslde fox major urbon devolepaent im the A.C.To.3 %¢he
invostigations are gonerally concerxned with enginecrxing geology, hydro=
geology and soil mechonics.

CGeoup B Hajor Comgtructlion and Spociol Projects Group

StrfLs  D.Co Purccll, Scmior Goologist (Ceologiot, Claoss 3)s

Gololl, Hemdorson (Geoleglot, Claocs 2); G.B. Sinpson (Gzologist,
Class )¢ Poho Lang (Géologist, Class 1); Addo Schuett (Technical
Assistint, Grade 2); and Field hands V.P. Carberry and J. Ceplecha,

This group providod servicos to Department of Yerks (CDY),
and othor authorlfico. Sorvicoz imeludo fousibility, dceigm, con=
séruction ond nolntoranco luvostigations Lfor majer structures, sueh
a3 dang and fuanels, awd epoeilal ciallew investigabiens.

GELERAL

The vork ccapleted in Novecobor and Dsecenber 972 is imecluded
o3 poxt of the gomeral wopert Lor 19733 most of these projects contimuod
inte 1973, All Liold projeocts of the group, othor them the Dazin
Second Stean Power Station, were in tho Canbeorrs rogiom. Geoloeglieal
vorlk vas closoly supportod o8 roquired, by tho Enginesering Cecphysics
Groupo )
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Important aspects of the twelve-months' work were:

(a) Tunnelling: Conmstruction of the Tuggeranong Tunnel, a
six-mile sewerage tunnel continued throughout the year,
and construction of the Molonglo Valley Interceptor Sewer,
which includes two major tunnels, commenced in September.
Geological mapping of the Tuggeranong Tunnel has confirmed
the accuracy and value of seismic traverses as a means of
ascertaining the extent and nature of weathered volecanic
rock at depth; it has confirmed the reliability of
rrojecting photo-lineations across to the tunnel line
vhere they are evident as fractured and/or sheared zones;
and cecnsidersble experience has been gained in the
assesament of groundwater volume and movement within
fractured volcanic rock.

(v) Dam site investigation: Geological investigations for
the design of Googong Dam and appurtenant structures was
completed in August. The recovery of oriented core from
diamond-drill holes by the Crselius core orienter was of
considerable value to the investigation.

(e) Urban geology: Investigations for urban development of
the Tuggeranong area indicated that an area in excess of
3 square kilometres of Isabella Plains contained permanently
saturated soils and constituted the largest drainage problem
80 far encountered in the Canberra area. A detailed invest-
igation comprising soil augering, the setting of piezometers,
permeability measurements and seismic traverses has enabled
maps of the upper and lower surfaces of the aquifer, the
potentiometric surface, and soil permeabilities to be compiled.
A composite map was prepared to indicate the course that
drainage chanmnels should take to achieve effective drainage
of the soils.

Program Amondments

A number of requests for services were received during the
year that were not indicated at the time of programming. Most such
requests originated with client departments and authorities who were
consulted prior to planning of the 1973 program. This additional
workload was mainly due to the increase in the tempo of Canberra's
development and it affected all aspects of engineering geology work
in the Sub-Section. Eight investigations were carried out during the
year that were not written in to the original program; two were major
investigations, and the others were lesser projects. Some items listed
in the 1973 program have not yet been required by the client organ-
igation, so have not been commenced.
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Use of consultanic

The referral of client departments and authorities to consultanta
for geotechnical services was recommended wherever it was known that con-
sultants were able to carry out the project, and our staff were previously
committed on other projects. Nevertheless, the Sub-Section was still
called on by consultante to provide information from ite records and
from previous Buresu investigations. The Sub=-Section was required by
the client department or authority to exercise a direct supervisory
role over augering and drilling contracts, and to carry out such mapping
of excavations as is necessary to ensure that satisfactory records are
available for subssquent contract payment discussions. The referral of
work to consultants has not eased the call on our field services to any
great extent, and the administrative and minor reporting role increased
considerably during the year,

Staff Training

Staff training continued with attendance at the Australian
Mineral Foundstion courses by E.G. Wilson (Rock Fragmentation, Drilling
and Blasting, and Underground Water School) and P.D. Hohnen (Site
Investigation Course). P.H. Venden Broek attended a Site Investigation
Course at the A.N.U. conducted by Mr D. Stapledon; Mr D.C. Purcell
attended the 13th annual ANCOLD (Australian National Committee on Large
Dams) Conference and Study Tour at Bundaberg in September; and A.T, Laws
and D.C. Purcell visited the Pike Head - Potts Hill pipeline tumnel in
Sydney in May. o

A.T. Laws delivered a lecture entitled ‘Geology and Groundwater
Occurrence' to 17 overseas delegates to the 1973 International Training
Course in Public Health Engineering, held at the Australian National
University.

P.H. Vanden Broek delivered two lectures, 'Weste Disposal
and Geology' at the Canberra College of Advanced Education, and
'*Engineering Geology and Road Construction' at BMR.

A.T. Laws, P.D. Hohnen and P.A. Lang attended a reading
efficiency course run by the training section of the Department of

Minerals and Energy.

DAMS AND APPURTENANT STRUCTURES

GOOGONG DAM SITE (G.B. Simpson, V.P. Carberry - Figure GS1, Locality 1)

The detailed geological design investigation for Googong Dam
commenced in August 1972. Field investigations were completed in May 1973
and the design report was prepared as a Bureau Record, and for inclusion
in the Commonwealth Department of Works (CDW) %information for tenderers"
documents. The dimensions of the proposed structures are shown in Figure

GS2.



A bdricf description of the goology of the Googong TREGFTOLY
and an cesessmont of solsnielty Jm the Googong arca OTe propazed for
the epvirommontal impact statenont Leor the Googong ntor Supply Projecto
Copstruction of the don is ochoduled %0 cemmomeo im Horeld 19740 Tho
structures will bo in gemerally vewnd duello owd geanitoo

Tho dmfermation Lwen proccnt cod provieus imveotigations hos
been used to cscoss the dan fovndation comdldons and nocessary treatmonts;
foundation permeabilities omd groulting sogudzomentns cxpocted conditions
along tho divoxsiom tummels o%abillly of the oplllwey cxeavation ond
crest liming foundations; ouwltabllity and quantitics of wogk avadlablo
from the spillvay cxeavabtiom ¥ow rockfill purposco; poasiblo Yoakago
paths from the xosexvoirs and the xisk of scismicity im the aroa, both
patural aend induced by the L£illing of the TOSeEToIXro :

Menpinzg Geologienl mapping of the dom olto and epillvay orca vas
mainly concermed vith tho location and pature of tho granit@/dacit@
contact, shearsd zenes, lowgos of motoscddnonts and joimt oricmtations.
Six additional costeans woro napped cmd ficléd daba from the presont
and previcus investigetions wOre plottcd ou topographic plaas akt a
scale of 13500,

Sixtoon @igmond-dzill bolcm, totalling 599 metres, Uexo
drilled? 3 holeos along the propssed divorsion tuanel wrouto, {1 holes
within the propesed opilluay cxcavasiecn méd tue growndvator obzorvation
holes on the abutmeonts irmediately devmstrean Lrel tho den exig. 4
Craelius rock coxe oriomtor vas uwsed to cbbain oriocntations of joints
and fractures in the diemomé-drill cores rocoverod olong the diversion
tunnel, spiliway cxest, apd moscinum—cut pock fases im the proposed
spillway querrics.

Hydrolosy HBoles dwilled te %eat the proposcd divorsien twancl, spillwey
ecrest and den foundations Uere WQLer RPrOSEULO tcatol. Throe grounduater
obsexrvation bores wore drillod by o BHR Hayhou rotary-percugclen rigo.

The holes ore sitwated im Shwoo oeddlcs viich proocnt the shortost

leakage paths f£rem tho propescd sCoosvelr €e $ho Ouocmboyon Rivor dowme
stroam of the domo

yaz

REHENR PIAR (8.8, Simpoea, Polo Lang - Figurs €S9, Locality 2)

The projoct requircs ocuzkass oxcavatiens up o 95 D doop Xor
clexifior toaks, £iltcr bods, wosh wator and cloor water sterago tonks.

Soigmie wofraction $POVOXICs WOrO corsdod out by CDY, and
40 dicmomd 6xill heles, tvotaliing 964 n, vore dwilled. Tho ¢roatmont
plant is founded om veriably woathosed grani$o, ond tho conditlens o
be expected during eaxcavatiem havo bosm oscossods - A %@@hﬂi@@% noto i@
in preperation for imclusiecn in tho" infornetion for tondorors documomits.
Construction is schoduled %o cezneaeo dm Apwil 1975 :

P2 o UATER TAMRUES (D.Co Pureoll, AoT. Lowg =

ZRAKONG TOWH CEUY
Figuso €S9, Locality 3)

A study of the probobility of loakago of water from theo
proposed Tuggoranong Poun Combro Uokor Footure ves earriod sut om

* Origipally programned for consultanis, but carriod out by BIR at the
requost of CDU.
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153 Figure 652

DESIGN LAYOUT OF GOOGONG DAM AND APPURTENANT STRUCTURES
SHOWING  GEOLOGY
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request from NCDC, Considering the known geology and hydrogeology
of the area it was concluded that loss of water from the reservoir
was unlikely to present any threat to either the safaety of the
project or to development of the western shores of the lake as a
town centre.

GCORIN DAM (G.A.M. Henderson, G.B. Simpson - Figure GS1, Locality 4)

The annual inspection of Corin Dam was carried out in March
in company with officers from CDW, and included inspections of the
spillway, valve tower and diversion tunnel. Scouring of the spillway
discharge area was examined again in September and it was considered
that erosion in this area would not be cause for concern in the shoxrt
term future. No remedial measures were recommended, however periodic
inspections will be made.

BENDORA DAM (G.A.M. Henderson, D.C. Purcell - Mgure GSt, Locality 5)
An annusal inspection of this dam was carried out in January

and a brief report was prepared for CDW. Some leakage (estimated at

about 2,500 gph).throngh both abutments was . noted but is not considered

significant.

TENNEWT DpM (G.A.M. Henderson - Fig. GS1; Locality 25)

A report on the geological investigations previously carried
out at Tennent Dam site was completed and issued as a Record.

SEWER LINES - TUNNELS AND PIPELINES

ONG TUNNEL (D.C. Purcell, G.B. Simpson - Figure GS1, Locality 6)

Construction of the tunnel and appurtenant works continued
throughout the year. A summary of progress appears in the table below:

DATE PROGRESS (jin feet Total length
Horth heading* South heading*  excavated in
year
At 31/10/72 29,170 2,250
At 31/10/73 (estimated) 21,250 14,050
Length excavated in year .7,920 11,800 19,720
(eatimated) E———— ==

#* Note: HNorth portal chainage: 29,630
South portal chainage: 78

It is estimated that tunnel breakthrough will occur about
Harch i974.

Four pilot shafts have been sunk to tunnel invert (total length
of shalts excavated is 200 metres), and work has commenced on the fifth
and final shaft; its completed depth will be about 100 metres.
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Full geological assistance has been given to CDW during the
construction of the tumnel and its appurtenant structures. This
service has included advice om the stability of all excavations and .
support requirements, forecasting conditions ahead of excavation faces
and the recording of all significant rock defects and water inflows.

Ezcavation from the south (Tuggeranong) oend has intersected
several sheared and faulted zones requiring steel support; however
most of the tunnel driven from the south portal has been through fresh,
very hard and strong dacite requiring no support.

Excavation from the north (Weston Creek) end has been more
difficult. The rock (dacite and rhyolite) has generally been highly
weathered and in parts highly fractured and much of the heading has
required steel set and extemsive timber lagging support. Water inflows
into this heading of up to 360,000 gallons per day have been recorded.

Special attention has been given to studies on the significance
of air-photo lineations in the prediction of tunnelling conditions, and
the observed correlation of rock conditions with the results of seismic
refraction and magnetic surveys; in addition, the effect of tunnelling
on groundwater in fractured rock aquifers is being monitored.

MOLON CE (P.A. Lang - Figure GS1, Locality 7)

Construction of the Interceptor Sewer which involves the
excavation of two tunnel sections, several kilometres of buried pipeline
and six large bridges, began in August 1973. Full geological assistance
is being provided to CDW during construction. By the end of October 1973
approximately 200 metres of tunnel in weathered dacite and about 800
metres of deep trench had been excavated; excavation for the Molonglo
River bridge foundations were almost completed.

C TRUNK (G.A.M. Henderson, D.C. Purcell - Figure GS1, Locality 8)

On request from CDW, a preliminary geoclogical assessment was
made of three alternative sewer tunnel routes. All of the alternative
routes would carry sewerage from the Fyshwick area westwards to the
Molonglo Valley Interceptor Sewer.

The suitability of each route was assessed, and recommendations
were made concerning the geological investigations required to fully
investigate each alternative route. Two of the routes lie to the south
of Lgke Burley Griffin, and the third passes to the north of the lake.

CANBERRA CITY SEWERAGE SCHEME (D.C. Purcell, G.A.M. Henderson - Figure GS,
Locality 9)

On request from CDW, a geological assessment of the proposed
sewer route for the augmentation of the Canberra City sewers was prepared.
A report based on the geology of the area and on the results of drilling
indicated the excavation problems likely to be encountered with deep
trenching and tunnelling in the vicinity of roads and buildings.
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FOUNDATIONS AND ROCK STABILITY

KINGSTON BUILDING SITE (G.A.M. Henderson - Figure GS1, Locality 10)

A note was prepared for NCDC on geological factors which
could affect comstruction of multi-storied buildings on Section 28,
Kingston.

STROMLO RESERVOIR (D.C. Purcell - Figure GS1, Locality 11)

Geological advice was sought by CDW during the excavation of
foundations for a balancing storage reservoir on Mount Stromlo. Follow-up
investigations during and after excavation enabled re-interpretation of the
results of earlier geophysical and geological surveys. The difficulties
of excavation encountered in this project were attributed partly to the
failure to detect, by geophyeical means large boulders of fresh volcanic
rock in highly weathered material, and as a result, most of the rock could
only be removed after extemsive blasting.

CIVIC CENTRE BUILDING SITE (G.A.M. Henderson - Figure GS1, Locality 12)

A note was prepared for NCDC on geological factors affecting
possible multi-storied building sites in south-east Civic area. Particular
attention was given to the poor drainage and high water table in the area.

*TUGGERANONG PARKWAY (D.C. Purcell - Figure GS1, Locality 13)

- On request from NCDC, a geological assessment of the stability
of the deep sections of the eastern carriageway cutting was prepared.
Several areas of the cutting appeared unstable and two fairly large
slips had already occurred along bedding plane surfaces, Sections of the
cutting that were considered unstable were outlined and remedial measures
to stabilize the cutting were suggested; some recommendations were slso
supplied on requeat, concerning the stability problems likely to be
encountered on the proposed western carriageway.

+DAB¥IN SECOND STEAM POWER STATION (A.T. Laws )

At the request of CDW, Melbourne, the Bureau provided engineering
gsological assistance with the site investigation for the second steam
power station in Darwin. The advice included the siting of drillholes,
the logging and interpretation of some of the drill core, recommendations
for geophysics and other testing, and an overall assessment of the site.

The site is approximately 6 km south-east of the existing
power station and is located at Quarantine Island., Near-horizontal
beds of sandstone and conglomerate sandstone of the Mullaman Beds of
Lower Cretaceous age unconformably overlie steeply dipping micaceous
siltstone grading to phyllite of the Noltenius Formation of Lower
Proterozoic age. Thin skeletal soills cover most of the area, and
outcrops are few. The sandstone is moderately to highly weathered;
the conglomeratic sandstone is generally moderately weathered; the
siltstone/rhyllite is highly to completely westhered. Major faulting
has not been detected by the investigations to date.

*# Not on program: requested by NCDC for consultants
Not oa program: requested by CDW, Melbourne,on short notice
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#Igabella Plains Drainage and Permeability Investigations (AT Laws,
J.R, Kellett, C. Madden - Figure GS3)

Following the initial investigation carried out by P. Vanden Broek
in 1972, NCDC requested additional data on permeabilities and on the most
effective locations for drainage channels on Isabella Plains; the invest-
igation was planned to complement drainage design investigations by con-
sultant engineers.

Fifty auger holes were drilled and twenty seven piezometers
were established. Undisturbed soil sampling was attempted in all holes
using a thin-wall sampling tube which was driven to refusal. The holes
were continued to completely weathered bedrock by conventional augering.

Permeability tests were carried out on thirty four piezometers.
In low permeability areas the method of analysis was the Ernst Auger
Hole method; in areas of high permeability and larger water flows
analysis by the Theis Recovery Method was applied. Results from the
methods compared favourably when both were applied to the same hole,
Permeabilities ranggd from 13 metres/day to 0,01 nstree/day, and constant
flows of up to 81 m /day were obtained. Inflections in the linear-log-
arithmic plots of the results could be attributed to one or more of the
following causes: delayed yield from storage, the existence of 'privileged’
layers, and surface recharge. Mounds in the groundwater contours indicate
that the stream is influent in parts of the channel. :

From a composite data map it has been possible to delineate a
zone in which the drainage channels should be set for optimium efficiency.

A Record is in preparation entitled "Isabella Plains ACT,
permeability and drainage investigations 1973" by A.T. Laws and
J.R. Kellettl

Lanvon Planning Conatraints (A.T. Laws - Figure GS3)

Additional groundwater and drainage, and soil, investigations
were carried out on lanyon whenever access to the area could be arranged.
Fivo rotary drilled observation bores were drilled on Lanyon; all
bores intersecting water and the water levels recorded necessitated only
minor alterations to the groundwater contour map prepared for the
Tuggeranong feasibility report.

Tugzeranong Town Centre (P. Vanden Broek - Figure GS3)

A detailed geotechnical investigation of the area degignated
to be the Tuggeranong Town Centre is in progress to determine the geclogical
constraints to planning, such as foundation and excavation characteristics,
groundwater and drainage, and leakage from the proposed Tuggeranong lake.

Investigations for Stage 1 of the town centre were completed early
in the year; the report setting out results of the geological outcrop
mapping and soils augering was forwarded to NCDC and was subsequently
issued as BMR Record 1973/100 'Engineering Geology of the Tuggeranong
Town Centre ACT - Stage 1' by P. Vanden Broek.

* Not on program: urgent request by FCDC following Tuggeranong progress
report.

% TR
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Tom boro holos have since beenm drilled im Tuggoramong Tovm
Comtxo, o part of the rotery drilliag conitract, to asscss growadvater
conditicus. %Whoy vore completod ns grounduater obsexvation boxos amd
tho watorlovelse axe regularly wocowdad.

Cuierep mopping Lfor Stago IX of the invostigation is cemtinving
ond seils emgoring should eomnomes shortlyo
CUECABLIY URBAY DRVBLOPMELZ (P.D. Hohmem, JoRo Kollott, G.YW.R. Baxmos =
Figuro GS4)

Thae gonerel urben dovoleopasnt study of Guugehlin was comploted
in Haxch and nops ot 1325 000 seale choving goolesgy, slope categories,
hydrelogy, natural regourcod, soils cnd goolegical constraimts upenm
design were dolivored ‘o NCDC.

The roport imdicatod two maim problon areas im the Halle
Creek aroa and thoe northorn regiom of Gumgehlin, Dotailed studiocs
of these tvo arsas wore requestod by BCDC. Advamce copies of a Record
to be titled “Bngincering geclogy of the proposed urban dovelepuont arsa
at Halls Croek, Guogohlin District A.C.T." by P.D. Hohnon, were deliversd
%0 NCDC in Septombor. This Record comtalns sections and naps at §:9600
gcale of soilsg ond goologicol constrainia upon desiga (p@@r drainage and
lov boaxring strongths of 81@@0W@ﬂh) and a 925000 scale outcxrop geological
nagp shoving degrec of weathering of exposed rock amd location of potential
eNEiNeering Irosourced.

A soparate Record is boimg propared for the north Guangahlin
aroa aad will bo completed in Noveaber; the problcas are shallow dopths
to moderatoly woathexrad rock and poorly drained humic gley soils of
vory lovw boaring strongtho

BELCOITNTEI UEST FRDUSTRYL Th (P8, Vendom Brock - ?igure €S9, Locality 15)

The Burogu was askod to investigate subsurfaco comditions im
the area designoted to bo the Bolcomnen Wost Imdustrial Batato, with
particular emphasis to bo placed om the Loundation end excavation
conditions, growaduater oméd drainage problems, and eay other geological
constraints to plonming.

The area is undorlain by weathercd Silurian rhyedacites cad
whyolites of the Dselin Yoleanics, end a vhyodacito porphyry, and is
traversed by two major faulte, CGooronon and Doaldm Faults.

Reogults of powor augoring over part of the axca Usre used im
conjunction with obsorveble 90il profiles and gir-photo imterpretation
0 csmoss fouwndation conditions, moll dopths emd draimnge chaxacteristics.

Yo major grouwnduateor, fouwnmdation, or exeavatiomn probloms are
cxpocted im the developuomt of the aroa a9 an indwatrial estatc. 4
R@cordy73/165 "Geotochnical Investigations of the Proposed Belcomnen West
Industrial Bagtete”,by P. Vanden Brook, has. been issuedo. -
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JERR\BOMEERRA_YNDUSTRIAL ISTAIE (P.D. Hohnonm, J.R. Kellott - Figure 651,
Locality 96

A Ysuporsicial doposits nap” at a seale of 1:25 000 ves propaxrcd
from colour pir photography cnd wadisturbod owgoring, for NCDC conwultuwate,
Seott ond Fufpb@‘(ﬁmgi@@afm) Piy Lid. A petonbisl dxalnage cnd rewndation
problen due teo sutvweatod oxganie clayw wes dolimeabodo

JERRABQHEBRRA HECLAHKTIOH PRQJBCE (FODQ Eohmon, Studont Jo Co Jlochs =
Plguxo 681, Lecality J6A

A short tochmiecal meto om the Jorrabonboxrxa zeelanation axoa
indicated that pormeablo materigls in the area could provide a means by
vhich rofuse loachatc could omter Lalko Burloy Grixfin if dumping wore

axtonded to that area.

SIOLONCLO VALLEY LAUD USR SYURY (C.A.H. Homdoroen = Figuro 68, Locality 17)

A roport wes propared outlining tho copstraints of a goological
pature likely te affect land uso im the lowew Helonglo Valloy axrea. &
torroin ovaluationmep end o rosourcos mop shoving those goologlcal foaturcs
vorth prosorving were imeludod ia the TOPOXY o

ISAACS DEVELOPIENT (G.A.M. Hondorson - Figuro GSi, Locality 18)

A goological appraisal of the site for tho proposed suburb
of Tsaacs was carried out., Tho lnvestigations includod detadled
mapping, e soismic suxvoy and suporvision of an augoring contracto
A detailod report onm the investigations is ia proparation.

*HapS TOPSOIL TNVESFIGATION (J.R. RKellett - Pigure €S1, Locality 19)

Tho Deperirent of Capital Torritery (DCE) zequestod BIR o
investigato “tep sell® dopooitc om ‘ho Pexmor bleck HAR23, Booth District,
A.CoTo, vhich i1l bo imundatoed if Tconont Dam 48 comstxucted. The
dopooits vore lecatod Lrom adrphotographs and Texe sempled by hand-gugering.
The sand forns dopesitiomal torraece end chammol baw wodges of the Naws .
and Cudgenby Rivors. Indicatod resexves axe 470,000 eubiec motres, of
vhich 95,000 oubie notwos woro clasgificd as “higa grade” humic loam;
the romgdnder wos of logoor quality duo %o soxtural and siructural
variatien. Thoso dopesits WilL zoplaco tho oxhovsted Thorva Toxldngs
os the primcipal sourco of tepsoll Kox gouthorn Tugsorcmong. A BIR
Record entiticd “Wopooeil Depesito om H423 Booth ACKS, by J.R. Kollett, is

in proparation.
. CANBERRA BEGION (G.A.M. Hopdorsen)

M.oldvork for tho joint CSIRO-BIR torrain ovaluntion study
of 1000 sguare ndles of the Comberre regien wos ccoploted by CSIRO
cexly in 1973, and a map of tho torrain reglons was compilod by CSIRO
for foir draing by BER. ¥ho geologieal provineo napping thich provides
the bagis for torrain evaluatior Ues vevisod by BHR ¢o place HOXQ valuo

¢ FHot on progrems special roquest by HCDC
¥ Hot om programs epecial roguest by LCY

. W .

!



163.

on lithology rather than on formally named geological groups and
formations, and CSIRO compiled & draft description of all terrain

‘patterns and units. A joint draft on engineering properties of the

various terrain patterms is elmost complete, and the final draft of
text and map is now being put together for publication early in 1974.

HYDROLOGY

OBSERVATION BORES (A.T. Laws, P.D. Hohnen, P. Vanden Broek, R. Abell,
A.W. Schuett)

Monitoring of water levels in the network of observation bores
in the ACT was carried out by technical staff. Water levels were generally
higher than those for the corresponding periocd last year (1972), and were
caused by the wet winter and early spring in the ACT this year.

Observation bore B5 was 'lost' this year during land servicing
of one of the Belconnen suburbs but the network was increased considerably
by observation bores drilled for special projects. Approximately 100
observation bores and piezometers are currently being monitored within
the ACT. Special observation bores were drilled this year at Lanyon (5)
Gungahlin (7) Tuggeranong Town Centre (11) Isabella Plains (50 augerholes),
Lake Ginninderrs f:) and Googong Damsite (3). The bores drilled at Lanyon,
Gungahlin and Tuggeranong Town Centre were part of a rotary drilling
contract supervised by BMR for NCDC.

The observations from these bores provide the basic information
for comstructing ground water contours for areas under investigation for
urban development.

The following report was issued as BMR Record 1967/93
BURTON, G.M.: Recharge conditions and siting of bores in fractured-
rock aquifers of the A.C.T.

BORE SITING FOR LANDHOLDERS AND GOVERNMENT AUTHORITIES

Numerous requests were received for advice and assistance in
the selection of waterbore sites for landholders, prospective landholders
and government authorities. Some of the requests were for sites within
the ACT, others for sites in New South Wales.

By agreement with the Water Conservation and Irrigation
Commission of New South Wales, the Bureau has been siting bores in
areas of NSW adjacent to the A.C.T.; however, the requests are
increasing and the services of R.S. Abell of the Sedimentary Basins
Section were made available for the siting of some bores. Delays of
up to thrce months in the siting of bores have occurred during the
yeer. Twelve requests for assistance by siting bores resulted in
the selection of 27 sites, of which only one was drilled and it was
succossful, Advice on gsneral groundwater problems was givem to nine
lendholders and developers, and advice was given to an officer of the
Dopartment of the Northerm Territory on the availability of groundwater
in the Katherine and Alice Springs areas.
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A% (30RE3 (AU Semott, AoTo Lovm apd B.6, Uilson - Mgure GSi, Locality 20)

Tno ostablizhnont of bench moriws by tho Survoy Bremch of ©ho
Poporstnient of Peoporty camd Sorviecs at the throo lowcst polnts cr $ho
wvotorshed of the Yuw Coorge imloud draingge basin bug preved that
Goary’s Gap 4z tho lewcst poimt, 708.04 n aboevo soa level, with
ibomic Gop t0 tho north at 746,28 m cnd Halfwuay Gop to the southa af
72505ﬂ O, . The highost lovol of Broolks Croock gravels was algoe fixzcd at
7 4069 Do

Tho Suxrvey Bronch oleo completed a munber of traversos ocross
the leke bed, tolkdng odventage of the water levols of less then ons BBYEo,
and conpared them with the rocomputed survoy of NoSolW. Dopartmoamt of
Yorks of 1902, ILittlo chemgeo im loko bed lovels were found, but chapges
in boach footurcs rensing to noro than 0.3 » wore found in 308G PLaCes.

A mow boreh nawxk Lor mepsurcnent of loke wabterloveols was sot at Rocky
Point at 677.66 m.

Mosourononts of wator lovel, water temporaturo and conductiviiy
vere taken at monthly intervals, and chemical analyses of vater scaples
wero made overy @ix nonths., Tho water lewol fell te ita lowest point
sineco the lako was £illed im 1949, 0.599 m on 2 July coverimg about
4290 hectares with a salt comtont of about 30 000 parts per million (ppa).
Since 1 Jily,vintor and spring rains heve contributcd {208 points, &k
the water leveol om 30 Octobor was 0,866 m. Uater im the lake has bcom
wnfit for comsumpiion by sheep or cattle, or for agricultural purpozes
throughout the vhole year, oxcopt around the wmargin of the lako when
frosh veter is draimning imto tho lake following hoavy raimn.

The following roports on Lake Goorge were issued as BIR Rocords:
BURTON, G.Mo: Lake Georgs, W.S.YW. = Hotos for sedinontologisis oxcursion,
Hovombor 1970 = BMR Rocord 1972/79.
BURTON, GoM., and WILSOW, E.G.: Xako Goorge, W.S.Wo: Its melovancs %o
salinity problens im egriculturc - BHR Rocord 1973/166.

PRILLING CONTRACTS (L.T. Laws)

Lovus propared opocifications om bobalf of HCDC for xotaxy
¢évilling in %the Tuggoraaong and Cuwngohlin axoas, and for cuger Grilling
in the Iscbolia Plains xeglon. The contracts wore let amd finawced by
NCBC amé supervised by BiR.

The rotary drilling contract called Lor 3000 fost of drilling %o
be complotod vithin o pexriod of {0 weokss this ves succossfully comploted
vthin the tine poriod and at lose then the estimated cost. The augsw
contract callcd for wp to 800 foot of coring and the establishment of
plozemotors; 1% was also succoossfully completed withim tho time peri
but exeoedod tho ostinated coest by (5%

Dotailo of amd resulis from the wotary drilling comtract will
appear in tho Rcecord ‘Comtract rotary drilling program A.C.T. 1973° by
AP, Laus, P. Hohmon, P, Vendon Brook, and G. Barmos (in preparation).
Thoso from tho cugoring contract vill appear in the Record "Isabella
Picine ACE, permeability and drainago imvestigations 1973° by A.T. Laws

and J.R. Kelletto
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GEOLOGICAL MAPPING

CANBERRA 1:50 000 SHEET (G.A.M. Henderson)

Notes written before publication of the Canberra 1:50 000 sheet
were revised and brought out as a Record; they form a supplement to the
published explanatory notes.

CAPITAL HILL ABEA (G.A.M. Henderson)

A Record was produced on the geology of the Capital Hill area
presenting data from the excavations for the Capital Hill ring roads,
and a revised interpretation of the stratigraphy of the area was outlined.

WODEN-WESTON CREEK (G.A.M. Henderson ~ Figure GS1, Locality 21)

Notes were written for a report on the geology of the Woden-
Weston Creek area. Maps which had been prepared previously were revised
to include more recent outcrop and excavation mapping.

ENGINEERING GEOLOGICAL SHEETS (G.A.M. Henderson)

Preliminary 1:10 000 scale topographic maps were used as base
maps for compiling engineering geological data in the Coppins Crossing
(Locality 22) and Woden-Weston Creek (Locality 21) areas. Information
shown includes auger holes, diamond-drill holes, seismic traverses and
localities of samples gathered for thin section examination as well as
other geological data. The geological information was derived from
detailed outcrop mapping at a scale of 1 inch:200 feet (1:2400) carried
out by the engineering geology sub-section with the assistance of
vacation students. Some field checking was done during compilation to
resolve inconsistencies on the field sheets, and to gather information
in critical areas.

CITY AND BELCONNEN AREAS (G.A.M. Henderson)

The 1:9600 geological map of Belconnen compiled in previous
years was amended to conform with new data from excavations and with
reviged interpretation of rock relationships. Maps at scale 1 inch:
4+ mile (1:15 840) covering other parts of Belconnen were also revised
for preparation as Records. Major excavations for roads in Southwell's
Ridge and south of the College of Advanced Education were mapped.

_The 1:4800 scale geological map of the Civic Centre area was
brought up to date with new information from excavations for the Canberra

School of Music building and the extemsions to the Canberra Club. Inform-
ation from augering for a proposed pipeline along Rudd and Bunda Streets
was also added. ‘

An oxcavation at the Department of Overseas Trade building site
was mgpped. Limestone with cavities had been found in one cormer of the
site when it was drilled, and a limestone boulder was found in the same
area in the excavation, but no cavities were seen.
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MISCELLANESOTS

CAWBERRA_CTTY EXCUBSION HOIES (G.h.M. Hemdorson)

The taxt of a pomphlet on intercsting soological ouicxops im
the Camboixa City erea, originally published Lor the Open Day im 1971
ves rovisod fox o second edition.

FIOLONGLO FREBUAY - Q/wRY_SXIRS (D.Co Purcoll - Figave GSi, Locality 23)

On roquoest from NCDC four quarry sites wers ovaluated for rock
material suitable for lake £ill Lor the propescd Holongle Fresuay along
tho southerm part of Black Mountaim, Rocommendaticns ad to the most

suitable site vere madeo

POSSIBLE OQUARRY SITES WITHLY THE MUGGA HUGGA PORPHYRY (G.4.H. Honderson -
Figuro GS9, Locality 24)

Following o roquest frem NCDC a goological cssossmont of exoas
suitablo for futurs querrying within the Mugge Hugga Porphyry ves carried
ont. Soveral potontial sites vithim tho porphyry Wore outlined; acmothor,
but less favourablo sito im the Doakin Volecanics was cleo discussedo.

RURAL ROADS GRAVEL THVESTIGATIONS (P. Hohnen, Po awag)

Roports en gravel investigations ia the Piorces Crook - Paddys
River aroa, the Mt McDonald ares cmd the Urlarra Croscing axea word roady
for £inal 0fit by Rocord cditoxs by the ond of the yoax

FORBICH STUDENT T NG

In co—oporation vith the Dopartment of Poroign Affeixe,

specialist training in cnginoering goology and hydrogoology was arranged
at tho Buroaw gad othor Awstraiien goolegiecal organisations foxr Hr J. Blifos
of tho Indomosicn Gooleglcal Survey for a poriod of oight neaths.

A studont frem Awotrie, Frans Klcon worked with the Suk-gection
for o month oo a £10ld homd uwedor the schens LoF 0VOorsces studonts om

vorkdng vacations in Awstrelian.
ORRORAY, VALIEY — LONAR LASER RANGER SITL (A. lave, G, Baxnos — Fig. GS1; Locality 26)

A% the woquest of tho Division of National Happing, three possiblo
sitos for the lecation of & lumax lasor rapgoxr UOrd investigated iam tho
Orzoxal Folley. Two sites aro im the velloy moar the Praclking Station
cnd the thizd is on the czrest of the ridgo to tho gouthost of tho valley
and alongsido the collimation towo®.

Pour shallew holes wore drilled to test Loundation conditions.

Only one hole intersscted frosh rock (et 7 m)p tho others rcagined in
completely weathered granodiorito. Gromdwater wos struck in thres of

the four holaes.

1% is considered that the sitos in tho Valley vould be generally
wsuitablo for ¢he lunar laser ranger, owing to the completely weathered rock
and excessive groundwatexr in the valleyo

% Not on program: request by NCDC on bchalf of consul tants .
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No drilling was undertaken at the Collimation tower site
because of lack of access for the drilling rig.

Geophysical testing indicated this site to be the most
suitable.

GEQLOGY COMPUTING (A.W. Schuett)

The following programs have been converted to metric, and
conversion of the other five programs currently in use is in hand.

i. Observation bore records

2. TYarralumla meteorology records

3. Lake George records v
Additional conversions to metric will be required as other metric changes
come into use e.g. change in rainfall measurement from points to mm comes
into use 1st January 1974.

600 Cop C

The conversion to Cyber 76 is complete for the 3 prograas
mentioned above and for Observation Bores Jervis Bay; conversion to
Cyber 76 is in progress for the Chemical Analysis records, and
Googong waterlevels. Conversion has not yet commenced on the Lake
Burley Griffin and Lake Bores programs.

HINOR REPORTS TR CAL FOT

The foilowing minor reports and technical notes were prepared
during the year,

{. Chemical waste disposal: Wells Station quarry

2. Brief note on brick shale deposit, Queanbeyan, N.S.W.

3. Brief note on brick shale deposits, Gungahlin, A.C.T.

4, Assessment of rocks for aggregate, Williamsdale, A.C.T.

5« Outline of method of investigation for East Basin sand
. deposit.

6. Geological brief on Tanzania for Australian aid to
Tanzania’s rural water progranm.

7. Report on the location of weir on the Queanbeyan River,
downstream from Googong Dam site.

8. Report on drainage problem, Ainslie, A.C.T.
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MAP EDITING ARD COMPILATION

by
G.W. D'Addario

STAFF: G.W. D°Adderio, W.D. Palfroyman, D.J. Greinger (resigned in
December, 1972), J.M. Fethevston (to 4th Juns), Miss J.W. Wedgbrow.

GENERAL

A ¥ap Committee meeting was held in February 1973; another
7ill be convened in November. G.W. D'Addario attended a meeting of the
Autonated Cartography Study Group in September and an Efficient Reading
course, conducted by the Training Section of the Department of Minerals
and Energy in February. W.D. Palfreyman attended in May the Tasman
Geosyncline Symposium in Brisbane. Field geologists were given training
in map editing to improve the preparation of maps. Advice was given to
authors on various aspects of map compilation during preparation of
preliminary editions of the 1:250 000 geological series and special
maps.,

EDITING

Nine special maps (two at 1:50 000 scale, six at 1:1 000 000
and one at 1:2 500 000) and twelve final edition maps of the 1:250 000
Geological Series were edited and checked against the draft Explanatory
Notes during the year and editing for four 1:250 000 maps and notes is
in progress.

COMPILAT TON

000 (G.W. D'Addario)

9972 field data wore incorporated in the map. Drawing of the
pre-=Cainozoic map and final colour guide was completed. The map was
edltod, assembled and negatives sent to the printer in September for
printing of the preliminavry edition: it was issued at the end of
October. Drawing of the Cainozoic screen plate for the coloured
editions wes completed and a colour guide made. The plate was slso
edited. HNotes to accompany the map are being written.

Popua Now Guinss Mineral Deposits Map. Scale 1:2 500 000 (D.J. Grainger,

R.L. Grainger, authors, W. Palfreyman)
Couments on the map and notes were received from the Geological
Survey of PNG and corrections were made to both. The map is now with the
printer and the notes, which are to appear as a Bulletin, have been edited.

00 000 (W.D. Palfreyman, E.K. Carter)

Conpilation of the draft reference was commenced. Publication
of the map in time for the {976 International Geological Congress is
planned.
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logical M f P New Guine Scale 1:2 500 000 (G.W. D*Addario,
D.B. Dow (BMR); S.K. Skwarko (GSPNG))

Preparation of compilation material was commenced. Preliminary
discussion on the draft reference was held.

g (G.W. D'Addario, W.D. Palfreyman)

W.D. Palfreyman reviewed and compiled a list of the suggested
changes from some of the State Geological Surveys.

Author's Corrections
1:250 000 Geological Series (J.M. Wedgbrow)

Drafting of corrections was completed on nine maps and new
colour guides were made for three of them,
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INDEXES, TECHNICAL FILES AND'MINERAL REPORTS

by
B. Hall & J.A. Ingram

STAFF

J.A. Ingram, B. Hall, R. Towner (until March), K. Summers part-time
(March to October) M. Shackleton part-time §from April),

K. Modrak part-time (from July), N. Kaight (from October).
Administrative supervision of the group was provided by

W.D. Palfreyman.

STRATIGRAPHIC INDEX

Literature received in the Bureau library was checked for
atratigraphic names. New names were added to the Central Register of
Stratigraphic Names and all references to previously published names were
noted in the stratigraphic index held in Room 301.

Bimonthly variation lists, giving additions to the Central Register,
were compiled and sent to State Geological Surveys, Universities and
interested companies.

Proposed new names, generally submitted by authors, were checked
against the Register and, where appropriate, were reserved for the
enquirer's use.

Publications were indexed by author, 1:250 000 sheet areas, Basin
names and by broad subject headings. Copies of the index cards were sent
to the Library. Duplicates were also sent to State Geologicel Suveys and

the Basin Study Group.

A meeting of the Stratigraphic Nomenclature Committee was held on
22 August 1973. The group assisted Dr Carter, Convener, in preparing the
agenda and minutes for this meeting and in writing reports for the Geological
Society of Australia.

The mamuscript of Volume S5h - Australia, Ceneral - of the
Internstional Stratigraphic Lexicon was gent to Paris in March 1973 for
printing by the International Stratigraphic Commission; it is now with

the printer.

Papers to be published by the Australasian Institute of Mining and
Metallurgy in the four-volume "Economic Geology of Australia and Papua New
Guinea" were, and are still being, submitted to the Stratigraphic Indexers
by the Institute's editor-in-chief for checking of stratigraphic names used
in the papers. Part of this work is being done under contract by

Mrs L.E. Walraven.

TECHRICAL FILES

Filing of unpublished data and newspaper clippings by 1:250 000
Sheet area continued. Many registry files were searched for technical

information.
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Enquiries from Bureau officers and visitors were ansvered from
the information contained in the various indexes and filing systems.

MINERATL INDEX

As time allowed, officers of the group edited and chscked the
typing of the old pre-1950 mineral index arranged by commodity and locality.
When typing is completed this index will be published.  About one-third
of the cards have been typed during the year.

A bibliographic index to current literature on mineral deposits
(arranged by commodity and State) has been maintained throughout the year.
In addition a card index of major mineral deposits is kept, showing grades
and sizes of orebodies.

MINERAL REPORTS (J.A. Ingram)

Mineral resources reports on bauxite, nickel and phosphate deposits
were revised for publication. 4 report on uranium deposits is nearly
complete and ome on tin deposits is being prepared. These reports are
compiled with the co-operation of State Mines Departments and mining
companies.

During the year field visits were made to some nickel deposits in
Western Australia and tin deposits in the Northern Territory, in order to
gain first-hand knowledge of their geological environments.

Visits were also made to the State Mines Departments to find out
the nature and scope of mineral indexing with a view to further co-ordination
and co-operation in this field between the State and Federal organisationms,
to make any system we might introduce compatible with existing State indexes.
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MUSEUM AND TRANSIT ROOM

by
D.H. MeColl

MUSEUM

Staff:  D.H. McColl, G.C. Young (part-time), A. Haupt (transferred
to Palseontology section in Januarys, L. Aldridge (temp.
until March), J. Falla (temp. since June), M. Tighe (temp.
June, July), J. Reid (since October).

Museum Collections and Displays

The museum staff has continued the policy of emphasizing the
national character of our specimen collections while developing readily
available extensive reference groups of those materials in most common
demand. Space limitations necessitate that the bulk of the collections be
kept at the Fyshwick rock store.

Reorganization of the mineral collections was commenced during
this year with the object of computerising the catalogue and indexing
into a single reference system. Over 3,000 specimens hsve been added to
the register during the year, and about half of these coded for computer
processing.

Descriptive mineralogical inveatigations of stored and collected
specimens have been undertaken in conjunction with other Bureau personnel
as opportunity permitted, and some brief papers are being prepared. A

paper on the occurrence of raspite from the Cordillera mine, N.S.W. was issued

as Record 1973/152 and submitted for publication in the Mineralogical Record.

Collections of Australian metallic and non-metallic ores were
prepared for display by the Australian High Commission in New Delhi, India.
A siilar set and a fluorescent mineral display were sent for a trade fair
in Vientianne, Laos.

Amongst the considerable new material added to our collections was
a representative set of the oxidised ores and primary and supergene sulphide
ores from the Woodlawn deposit near Tarago, N.S5.W. Another exceptional
specimen purchased for the collections was a large well-crystallized group
of the minersl scholzite from Reaphook Hill in South Australia. This is
the only locality from which this materisl is available in the world today.

Rock Storage and Registration

Two units of compactus shelving have been constructed at the
Fyshwick rock store and a third is proposed for the coming year. This has
entailed much moving of the boxed survey collections and a degree of
consequent temporary disorganization. During this period the opportunity
was taken to revise and cull the reference samples which have been retained
from isotopic age determinations, with a very considerable saving of storage
space. Newly registered field samples and other collections contributed by
Bureau parties total approzimately 8,000 specimens which are stored in 210
new boxes.
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Commonwealth Palaeontological Collection

A1l the available type specimens have been systematically collated
and stored in the strongroom security storage. Both macro- and micro-fosasil
types are therefore now readily accessible for reference.

Exchange snd Loan of Specimens

Loans of museum rocks, fossils and thin sections were arranged
for museums, universities or geological surveys in Washington, Warsaw, Brisbane,
Sydney, Melbourne and Canberra.

Mineral and rock exchanges have been carried out with other
Australian institutions and specimen dealers to obtain material not previously
represented in our collections. This has been made possible by the collection
or sorting of a small collection of duplicates.

Educationgl and School Collections

The sets of rocks and ores used in the geology training course for
BMR technical staff have been expanded and improved, to be available for any
public relations work inside or outside the Bureau; they are constantly
being used in various arrangements.

Displays of various kinds have been staged in the Museum for eleven
visiting classes from Canberra Schools and two from Sydney. Where teachers
indicated a particular interest or project on which their students were
engaged, gpecial displays were arranged.

As well as the schools, we assisted the Canberra Gem Society, the
College of Advanced Education, Queanbeyan Rotary International, Reid
Presbyterian Fellowship, the Women's International Club and the Embassies
of Indonesis and the United States.

Field Work

D. MceColl visited Rum Jungle, Mount Isa, Brokenm Hill and Kimba for
& few days each, collecting suites and duplicates of several mineral
assemblages of unique character and considerable value. New displays
utilizing these materials are on show in the corridors and foyer of the
Bureau. Visits in connection with museum interests were also made to
Sydney, Melbourne, Adelaide and Port Lincoln.

G. Young was engaged for six weeks in May-June collecting Devonian
fish fossils in the Amadeus Basin. The formations investigated were the
Ordovician Stairways Sandstone and the Mereenie Sandstone and the Pertnjara
Group of Siluro-Devonian age, from which abundant well-preserved material
was collected. '

Visitors to the Museum

This has been a record year for public visitors to the museun.
Three hundred and fifty seven adults and a similar number of children attended,
the latter mainly in school groups. Many brought specimens to be identified
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or came seeking information, particularly about the local geology.
Gemmological enquiries were common; differentiation of natural and synthetic

facetted stones was often sought.

In addition, there were many enquiries from Bureau personnel or
official visitors, most of which were concerned with sample storage and the

related data retrieval systenm.

TRANSIT ROOM

Samples requiring petrological, petrographic, chemical, or
radio-isotopic age investigations are forwarded to contractors by the officer
in charge (C. Hodrak). The total number of samples processed this year was
8,775, which is made up as follows,

Thin section preparations - 4,655
Polished section preparations - 32
Polished thin section preparations - 11
Radio-isotope age determinations - 275
Various chemical analyses = 3,702

Systematic storage and cataloguing of petrological thin sections has also been
continued so that 10,000 slides are now in the collection, from which loans

are made intermittently to interested institutions.

Liaison continues between the transit room and museum by way of the
standardised computer-compatible sample submission system and indexing. Full
benefit of this system will only become apparent when the data are computerised.
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GEOLOGICAL DRAWING OFFICE

by
H.F. Boltz and P.A. Boekenstein

H.F. Boltz, representing the Bureau, attended two meetings of
the Cartography Advisory Committee which is concerned with setting up a
degree course in Cartography at the Canberra College of Advanced Education.

H.F. Boltz and P.A. Boekenstein attended four meetings of the
Division of National Mapping-BMR Committee during the last year. This
Committee was formed in 1971 and quarterly meetings are held to plan and
co-ordinate programs to ensure that air photographs, ortho photomaps,
compilations and fair drawn topographic bases are available when needed.

Highlight of map production was the publication of the geological
map of Papua and New Guinea at 1:1 000 000 scale in four sheets. In
addition to geological formations the map shows volcanic centres, mineral
occurrences, oil and gas wells and basement contours. Compilation
commenced in February 1971, and final colour copies were received in May
1973.

Four draftsmen worked in the field as members of geological parties:
Miss D.M. Pillinger, Georgetown Party; M. Little, Mount Isa-Cloncurry Party;
D. Walton, N.E. Canning Basin party; J. Mifsud, Tantangara and Westmoreland
parties. P. Fuchs (based at Darwin) continued work on the compilation of
data from the Alligator River party.

M. Nancarrow, Supervising Draftsman, visited BMR geological field
parties (N.E. Canning; Mount Ise-Cloncurry; Westmoreland) in a supervisory
and liaison capacity, to assess drafting progress, contribution of draftsmen
to field geological program, and facilities available for drafitsmen in
geological camps. He also visited the Darwin office to check and edit
compilation data, and investigate the backlog in compilation of 1972 field

"data.

In May, E. Feeken, Senior Draftsman, visited R. Collie & Co. Pty
Ltd, Melbourne, and discussed and resolved printing ink problems connected
with the revised BMR Standard Colour Scheme., Preparations are now being
made for the production of a new colour chart. In June he prepared, and
had approved by the Chief Geologist, a new layout for the published 1:100 000
series geological maps. Typography is presently being considered.

H. Hennig, Supervising Draftsman, undertook a private overseas
vigsit early this year to the following cartographic firms and institutes
to study current Buropeen map reproduction techniques:

Bertelsmann Publishing Co.

Ge010g1ca1 Survey of the Federal Republic of Germany
Dr F. Holzel, speciglising in design of block diagrams
Cartographic Imstitute Schaffmann & Kluge, Berlin
Institute of Applied Geodesy, Frankfurt

Geological Commission, Basle, Switzerland

Details of the visits are reported in BMR Record 73/455.

”~
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J.E. Zavariko, Photographer-in-Charge, visited geological partics
in the Alligator River, Cape York and Weipe areas during August to
photograph field activities.

Joaf Buloiloi and Peter Eno, Drafting Assistants with the
Geological Survey of Papua New Guinea, were awarded Commonwealth Practical
Training Scheme fellowships of four months duration to study geological
drafting with the Geological Drawing office. They arrived in Canberra on
4 December 1972 and returned to Papua New Guinea on 31 March, 1973.

The seventh BMR "in house" course in basic geology was conducted
between March and August by M. Nancarrow. Technical, drafting and
clerical ataff attended.

Production (M. Nancarrow, K. Matveev, H. Hemnig, R. Molloy)

1) Prelimingry Edition Maps 1:100 000 1:250 000 Other scales
Printed: i 36 4
Drafting in progress: ‘ 1 10 1

2) Field compilation bases (various scales); 85

3) 9st or 2nd Edition Maps 1:250 000 Other scales
Printed: 14 3
Printing in progress: 15 6
Fairdrawvn 115 8
Fair drawing in progress: 8 4
Compilation completed: - 3
Compilation in progress: - 4
Reprinted: 6 i
Reprinting in progress: 4 -
?otal 89

4) Text figures or diagrams Completed In progress
1) Records and miscellaneous 963 76
23 Reporis 52 13
%) Explanatory Notes 46 -
4) Bulletins 282 21

5) Photo centre transfer 4250

6) Completion of Pictorial Index
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PUBLICATIONS AND RECORDS

INTRODUCTION

Set out below are lists of publications and unpublished
Records prepared in the Geological Branch during the year. They are
divided into the following categories: '

Bulletins: Published or in Press

¢ In Preparation (i.e. text is complete and
is being edited)

Reports :  Published or in Press
L

¢ In Preparation (i.e. text is complete and
is being edited)

OQutside Publications: Published or in Press
] "

: Submitted or in Preparation (papers
classified as submitted have been
produced for internal use as Records)

Standard Series Explanatory Notes and Maps: Published or in

. Press
n " " n Ll " : With editor

Special maps: Published or in Press
"

¥ ¢ With editor

Records: Issued or with Publication and Information Section

"

: In Preparation (i.e. text is complete and is being
edited)

Numbers against authors' names indicaté that the author:

1.
2.

3.

4.
5.

was formerly a Bureau Officer

is, or was, an officer of a State Geological Survey

is a member of the staff of the Baas Becking Geo-

biological Research Laboratory and is not a Bureau officer.
is a member of a University or other educational institution
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