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Fig.1l

Bedourie from north
Eyre Creck in back-
ground.

Fig.2

Birdsville from north.
Diamantina River in "
background

Fig.3
Betoota from cast.




PLATE II

Aboriginal initiation ground,
Glengyle Station
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SUMMARY

Surface exposures are of Cretaceous and Tertiary
rocks; bore logs for the area reveal a thickness of nearly
6,000 feet of Mesozoic sediments in the region of Betoota,
thinming to the north and north-west. ILimestone of probable
Lower Palaeozoic age is recorded in the logs for some bores
in the Machattie and ‘Bedouriec 4-mile Sheet areas, and one
bore in the Bedourie 4-mile Sheet area bottomed in granite
(age determination 833 million years). The Toolebuc Member
of the Wilgunys Formation (Lower Cretacecous) extends from the
Mt. Whelan 4-mile Sheet area into the north of the Bedourie
4-mile Sheet arca. :

Several structural features arc present in tune area.
In the south-east of the Betoota area a broad dome is elongated in - a
nah-easta’ly direction, and some minor trends occur to the west
of it. A north-easterly trending structural line is apparent
in the Machattie 4-mile Sheet area. Consideration of sub—
surface geology has led to the postulation of a large fault
in the north of the Bedourie 4-mile Sheet area.

INTRODUCTION

GENERAL.

The Bedourie, Machattie, Birdsville, Betoots 4-mile
Sheet areas form a rectangular block of sbout 30,000 square’
miles in the wost of Queensland. The westcrn margin is the
Northern Territory border, the southern margin ‘the South
Australian border. Townships in the region are Bedourie,
Birdsville and Betoota (sece plate I);  the nearest towns
are Boulia (75 miles from the north edge) and Windorah
(105 miles from the east cdge) '

The programme of mapping laid down for the Great
Artesian Basin Geological Party in 1960 included the region
which forms the subject of this report and part of the Mt.
Whelan 4-mile Sheet area;. the area immediately north of the
Bedourie area. The party comprised M.A. Reynolds, who has
vorked in western Queensland since 1957, and F. Olgers and
V. Jauncey who were working in their first field season with
the Bureau of Mineral Resources. The party was in the field
from June until October, 1960. Rock types of the Great
Artesian Basin formations were examined on the trip from
Brisbane to Boulia, with particular attention paid to those G/
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near Roma and TamboO (type areas of the Roma and Tambo
Formations)y-and those esast of the Hamilvton River (typical
outcrop of the Cretaceous Teolebuz Member). In the early

part of the field season, two long traverses were made through
various areas in western Quecnsland to examine the complete
range of outecrops of formations tc be mapped. S. Skwarko

of the Palaecontological Section joined the party for the

second traverse at the end of June and worked in the region
until early August. Although each member of the party worked
in various parts of the region, Olgers and Jauncey concentrated
on the mapping of ths Machattie, Birdsville and Betoota areas
while Reynolds did most work in the Mt. Whela. and Bedourie
areas., Aerial photographs at scale about 1:50,000 were used
for plotting of topographic ard geological information. The
photographs were teken by Adastra in 1957 and 1958. Areas not
visited ware mapped by aerial photograph intervretation. The
party broke camp in mid-October and zll except Reynolds
returned to Canberra. Reynolds made helicopter traverses into
sthe north-eastern and central parts of the Simpson Desert in
early November and visited the southern part of the Toomba
Range (west side of Toko Range) to measure three sections there.

Geological maps at 4 miles to one inch scale of the
Bedourie, Machattis, Birdsville, Betonota areas have since begn
prepared on uncontrolled bascs using reductions from 1 mile
mosaics. The geology in the Bedourie, Machattie, Birdsville
and Betoota areas is similar and most of the units mapped in
the region as a whole are common to 2ll of the 4-mile Sheet
areas: this report is a summary of the geology together with
some sections which deal with general problems-of the region
and considerations of its economic geology. The report is
‘acoompaniad by maps of generalised geological and topographical
det=1l at scale 10 miles to one inch., Sand dunes have not
been shown on the topographical map because they will be
mapped accurately by the Department of National Mapping on
controlled maps later.

The Diamantina Shire embraces nearly all of the
Bedourie-Machattie-Birdsville-Betoota 4-mile Sheet areas.
The topograpinical map shows the shire boundary and station
boundaries; 13 stations and paris of stations occur in the
region. The population of the shire is about 260, which
includes about 50 half-caste and aboriginal people who are
employed on the stations. Nomadic aboriginals do not live in
the region but there is ample evidence that large numbers
once inhabited parts of the couniry: stone artefacts are
fairly common, initiation (Plate II) and play-grounds are
outlined in large gibbers, birth places and burial places
were secen. Birth places are marked by small mounds of

. rocks and from a distance resemble weathcering nodules; they
are most common in clay-pan and sandy country. The dead
were buried in sand dunes, or in gibber country, under large
mounds of rocks; skeletons are found in some places.

_ Cattle raising and fattening is the main industry of
the region. Large numbers of cattle have run wild along the
unfenced Mulligan River country and in the eastern edge of the
Simpson Desert; 1lacge packs of wild horses ("brumbies") were
also szen in the Gesert. The only other large wild animals
in the region are dingocs and a few kangaroos (kangaroos

are only seen in nuwmbers north of the vermin-proct fence near
Boulia). Small wild life, marsupial mice, hopping mice, etc.,
are abundant in sandy country. Because of permanent water
holes and flowing bores, bird life is varied and abundant.
Snakes and lizards are not cften seen although death adders are
reported to Ve fairly common in the channel country.
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Although the type of country varies, there is
little relief and it is generally axid. Trees are only
common along crecks and rivers and vegetation elsewhere
is scarce. Mitchell grass grows in the north-cast corner
of the region on dark soil plains (over marine Gretaceous
shales and calcarcous sandstoncs); elsewhere stock feed
mainly on the thick herbage which grows after rain.
Parachelia ("parakeelya" - Calandrinia balonnensis - Msdigan,
1938, p.520), a particularly gocd herb for.fced, is common
in some parts of sand dune country. )

The winter climate is generally the :iore pleasant -
warm to hot days (temperatures average 60 F) and cool nights
but cold winds from the south are fairly common. The
dominant wind, however, is the gentle south-east trade wind.
Conditions are driest in winter and towards the end of the
season (September) dust and sand storms biow across the
reglon. hese are sometimes formed by strong winds from the
west. Some of the station tracks formed over sand dunes
become blocked by drift sand during dust storms. The
annual average rainfall is 6 to 8 inches; most of this
fglls in the summer monthg when the weather is very hot,
(temperatures average 110 F) and more humid than usual.
Vehicle ftravel is sometimes impossible in summer because
of rain affecting the tracks. In addition the main rivers,
whose heads are in arcas of monsoconal influence, are most
likely to flow, inundating large tracts of the country.

|

Access by road vehicle into the region during dry
periods is good on the low plateau country. Travelling is
slow and rough in Mitchell grass downs and in .the channel
country, and mostly impossible in the Simpson Desert west
of the Mulligan River. Sand dune country cast of the river
can be penetrated by travelling between and around dunes oxn
crossing them at some places; sand dunes in the region are
more easily crossed travelling from west to east. The clayey
nature of the soil in many parts of the region and flooding
of road crossings generally prevents travel after rains.

Names of topogsraphic features in the Bedourie-
Machattie-Birdsville-Betoota regicn shown on Queensland
Department of Public Inds Maps vary in many cases from
names used locally. Where the local names are widely used, they
_ere ‘shown on maps with the alternative name given in -
parentheses.

The whoele of the region lies within the Queensland
Authorities to Prospect for oil Nos. 66P and 67P held by
Delhi Australian Petroleum Ltd., and Santos Limited.

PREVIOQUS INVESTIGATION

The region has not atiracted much attention in the
past, probably due to paucity of outcrops, limited range of
geological units, difficulty of access to mineral deposits
if present and the cost of their cartage out of the area.
Some interest has becen shown in the region for water as it 1is
part of the Great Artesian Basin, and also in the search for
‘0il, particularly in the last four years. Early geological
maps of Queensland showed the region as Cretaceous covered
in the south-west part by "Desert Sandstone" (Daintree, 1872),
or as Lower Cretaceous "Rolling Downs Formation" (Jack and
Etheridge, 1892). Dunstan (1920) published a geological map
which shows the northern part of the region as Cretaccous.



In his -accompanying report, Dunstan says that Lake
Kalidawarry, at the junction of the Mulligan River
and Eyre Creek, is reported to contain many thousands of
tons of salt, and that several thick seams of gypsum occur
at Pulchera Waterhole on the Mulligan River. .
Whitehouse (1930) divided the Cretaceous beds
of the Great Artesian Basin into the "Roma, Tambo and
Winton Series" (from the base up). He stated that the
"Roma Series" was not known along the western and north-
western margins of the Basin and the "Tambo Saerries" com-
pletely overlapped the lower beds. It was also pointed
out that the "Winton Series" was probably restricted to
the centre of the Basin, east of the region under consider-
ation. Whitehouse correlated the uppermost (Tertiary)
sandstones and shales in the Basin with the "Eyrian Series"
(Woolnough and David, 1926) of South Australia. The
western part of the Great Artesian Basin in Queensland 1is
included in Whitehouse's (1940) account of the late
geological history of Queensland. He stated that the mesas
and buttes of western Queensland are mostly made up of
rocks of the mottled zone of lateritisatios, =mid pacitniated
two veriods of latoritisatimm whioh word placed provisionally
in the early ana l=te Pliocene. The existence of Tertiary
highlv siliocified limestones in several areas of Queensland,
including thosc at Roseberth and Cacoory, north of Birdsville,
was also recorded. Whitechouse (1941) discussed the main
physiographical units of western Qucensland in great detail.
The geological map that accompanies his report shows that
the western half of the area is covered by sandhills of the
Simpson Lesert, whereas the castern portion consists of
Mesozoic and Cainozoic sediments. Further detailed
descrintions of the Queensland part of the Great Artesian
Basin were given by Whitehouse (1945, 1948, 1954). He shows
that most of the Bedourie-Machattie-Birdsville-Betoota area
is covered by Cainozoic deposits; a large inlier of Winton
Formation (Upper Cretaceous) occurs 40 miles cast of Bedourie
and the Tambo Formation (Lower Cretaceous) crops out to the
north of the area, over apping older Mesozoic beds including
the Artesian Basin aquilers.

Accounts of the Simpson Desert and its borders,
including the barren sandridge and gibber plain country to
the west and north-west of Rirdsville, were given by Madigan
(1936, 1938, 1945). He regards the Mulligan River, (Eyre
Creek on the accompanying maps) which runs 30 miles west of
Birdsville, as the eastern boundary of the Simpson Desert.

The most recent work done in the Bedourie-Machattie-
Birdsville-Betoota area hes been fySantos geologists (Sprigsg,
1958, and Wopfner, 1960). Sprigg showed the base of the

marine Cretacecous beds dipping in & south-casterly direction
from approximately 1,000 feet below sea level in the north-
west to about 4,000 feet below sea level in the south-east.
He stressed the importance of north-cast, south-west trending
folds, first noted by Lockhart Jack (1925, 1930) and re-
examined by Wopfner in 1957, which occur in the central part
.of the Great Artssian Basin in north-eastern South Australia
and south-west Queensland. Wopfner (1960) discussed the
structures in more detail. One of the structures, the Betoota
‘dome, was drilled to 9,824 feet by the Delhi-Frome-Santos
‘group in 1960; a subsidy report on this well is in

. preparation. :
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Most of the stratigraphic names used in this
report are taken from those proposel by Casey (1959).
Reports by Bureau geologists which consider parts of
the Bedourie-Machattie-Birdsville-Betoota area ars by
Casey, Reynolds, Dow, Pritchard, Vine and Paten (1960),
Dickins (1960) and Reynolds (1960 ¢, d). ' Patem (1960,
1961) of the Queensland Geological Survey who worked
with the Bureau geological parties has described Tertiary
deposits and the lateritisation and silicification of
rocks in western Queensl:nd. The area is included in a
map showing the distribution of laterite and associated
materials in Queensland, (Connah and Hubble, 1560).

PHYSICGRAPHY

The most important descriptions of the physio-
graphic features of western Queensland are given by
Whitehouse (1941, 1948) and by Wopfner (1960} Madigan
(1938) gives a valuvable account of the history of
exploration in the Simpson Nesoxt, and (1945), details
- of his cressing oI the centre of the deserv in 1939,

The Bedourie-Machattie-Birdsville-Betoots
4-mile Sheet zreas can he divided into 4 main nhysiographic
units which occupy various parts of the region:

1. undulating plateau country; =
2. 1rolling downs;

3. alluvial flats and chamnel country;

4. Simpson Desert and sand dune belts.

Cretaceous and Tertiary sediments in western
Queensland have commonl: =2ither been lateritised or deeply
weathered to give the aypearance of lateritised sediments.

True laterites, however, do not exist because they have

been eroded away or the composition of the beds has been
altered comsiderably by two apparecnt periods of silicification.
These sediments are referred to as "laterised sediments”
because of their appearance.

1. UNDULATING PLATEAU.

Although the most widespread of the units in
. the region, undulating plateau country forms little more
than a third ofthe area. The plateau effect is developed

as a result of
(i) the very low southerly dip of sediments,

(ii) subsequent planing of the surface during
lataritisation, and

(iii)  "case-hardening" by silicification to form
a duricrust,

The platcau is formed on Cretaceous sediments covered in
part by Tertiary sandstones. The sandstones were deposited
in a north-south belt up %o 35 miles wide: which runs west
of Bedourie and Birdsville, and across the southern vart of (0

A
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the Betoota 4-mile Sheet area. Distribution of Tertiary
sandstone gibbers suggests that the sandstone deposits
were once linked alcng the southern edge of the region.

The plateau is represented by flat-topped hills
and mesas in the northern, higher part of the region where
erosicn has been most active., It is more continucus to
the south and slopes with a low gradient towards the
Birdsville areas; in the south-west corner, the plateau
disappears below the sand dunes of the Simpson Desert.
The Diamantina River and Eyre Creek have breached the
pleteau. Tertisry sandstone arcas show more relief than
lateritised and silicified Cretaceous sediments which have
an inherent conchoidal fracturc and disintegrate more
readily. Greatest relief occurs in the south-east corner where
the sediments are folded and subseguently eroded along the
axes of folds. ITast of Betoota the limbs. of the Betoota dome
form north-north-~east to south-south-west trending cuesias
with scarps up to 150 feet higher than the intervening plain.
The more resistant Tertiary sandstone duricrust breaks down
into gibbers which cover large arcas of plateau to produce a
rough undulating surface. Duricrust has been mostly eroded
from plateau areas where the Tertiary sandstone was not deposited.
Such areas are now mainly firly flat with small convexly
rounded white hills developed around the edges; the plateau
surface - and..alluvial flats around the edges are covered in
most parts by dark brown ircnstone gravel.

Younger Tertiary lacustrine limestone deposits have
formed in small shallow basins cn the plateau; they have
been partly to wholly silicified and in many places remain
only as chialczsdony rubble.

2. ROLLING DOWNS

This type of country is common in the Great Artesian
Basin. It forms almost half of the Machattie 4-mile Sheet
aresas similar counitry occurs in the northern part of the
Bedourie 4-mile Sheet ares.

... .Tae rolling downs are low unduvlating country formed
- in areas where calcareous concretions and lenses crop out

or weather -out at the surface, The soil is generally dark
grey and formed over little-gltered Cretaceous shales and
siltstones. Mitchell grass grows well on the downs and is
the most reliable stock feed in western Queensland. Owing
to the low rainfall, the grass has a strongly developed
root system which forms clumps; crosion then produces low
mounds which, interspersed with deeply cracked soil and
calcarecus rock outcrops, form a very rough surface. Trees are
uncommon except near crezks. '

‘ The downs appear to be the base level of the present
period of ercsion.

3. ALLUVIAL FLATS AND CHARNNEL COUNTRY

Alluvial deposits are widespread in the rcegion
and cover almost a guartar of the area; bore records show
thicknesses of up to 103 feot (Bedourie Bore near Eyre Creek).
The deposits occur mainly in the flood plains and along the
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courses of the Diamantine River, Eyre Creek* 2nd the
Mulligan River (and their tributarics). These streams
contribute to the Lake Eyre system of internal drainage.

The rivers are intermittent streams and, except for an
occasional winter flow, are only active in the summer after
heavy monsoonsl rains at their heads to the north. The streams
have very low gradients and the large volumes of water overflow
the river banks and spread laterally in the Bedourie-Machattie-
Birdsville-Betoota region for distances of 30 miles and more;
Whitehouse (1948) points out that a similar river, the Cooper
which flows east and south of the region, may he 90 miles
wide in full flood. DBecépuse of their spasmodic activity, their
low gradients and flooding habit, the streams have braided
courses, '

Both the Diamantina River and Eyre Creek have
multiple channels; the channels are more or less parallel
and divide and connect at wmany places. Waterholes occur
in the main and minor channelss; some contain permanent
water, The waterholes in the main streams are generally
fairly straight and long whereas those in the channcls of
tributaries are mainly short and. curved, perticularly around
the heads of dunes. The Muliigan River and subsequent Eyre
Creek, which run in a. .south-south—easterly direcction along:

the eastern boundary of the Simpson Desert have, for mogt..of. shenw

their course, a single channel. This is due to the sandy
nature of the country; the soil is too porous to allow the
formation of extensive tributaries.

Two large lakes, Machattie and Wickamunna (or
Philippi), and the Bilpamorea Claypan occur in the area.
Lake Machattie is the lateral flood lake of Eyre Creeck.

Lake Wickamunna had a similar relation to the Mulligan

River until a sandhill develcped across the comnnecting
channel; it is now a saltpan. The great Bilpamorea Claypan
is & lateral lake of the Diamantina River but its comnecting
channels have been largely blocked by sand. Similar smaller
lakes are fairly common along the margins of the main stream
courses. Swampy areas with thick lignum cover are fairly
common along stream courses or near the cdges; they show
unusual aerial photograph patterns; some suggestive of

rock outcrops with structure.

The alluvial soils in the banks of the main streams
are in many parts more deeply fissured than the downs soils
(locally, this type of country is called "gilgai" - see Plste
III, Fig.2); travel is therefore difficult and psrts of the
channel country are impassable because of deep cracks and
steep-sided channels. Alluvia in or below plateau country
are generally formed by lateritised rock debris; they forn
flat country and afford an excellent ravelling surface.

* The name "Eyre Creek" is retained for the creek and systen
of channels wiiich runs south and west from the Jjunction of
Eyre and King Creeks and south-south-east from the junction
with the Mulligan River. "Eyre Creek" has priority accord-
ing to Madigan (1938, p.508) but he uses "Hulligan River"
for the vart below the junction of Eyre Cireok and the
Mulligan Rivei after-Hodglinson -(1877). Our wsage of
'Byre Creek" is the same as the Queensland Lands Department,

I
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Dunes bhetwee:
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Poeppel's
Corner
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Pg. 1.
Creat of dune,
Cluny Station

Fig., 2

North end of
dune, south of
Lake Machattic

Fig. 3

South end of
dune, partly
consolidated
sand.
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The largest trees in the region, mainly coolibah,
occur along the main stream channels (see Plate III, fig.l);
lignum is thick in parts of the channel country: Samphire
and other salt bush growth is very common in salt pan and
salty soil alluvial country.

4. SIMPSON DESERT AND SANDY COUNTRY .

The western DPart of the region is covered by sand
dunes of the Simpson Desert (see Plate IV, figs. 2 and 3).
Madigan (1945) regards the Mulligan River as the eastern
boundary of the Simpscn Desert. Scattered durnss and small
sand dune groups occur over most of the rest of the region.

The dunes of the Sippson Desert trend in a north-
north-west to south-south-east direction, reach an average
lieight of 50 feet and attain great lengths (Madigan, 1936,
p.513 gquotes "at least 100 miles in places"). - Most ridges,
in the desert and clsewhere, are steepest on the eastern side.
The longitudinal direction of thé dunes is a consequence of the
prevailing wind from the south-soutii-east; the steep east
sides result:. from the infrequent stroug west winds. The
distance between adjacent dunes 1s # mile, and the areas
between them are occupied by sand drifts and claypans. In
the main part of the desert. the dunes are parallel for long
distances- but braiding at the northern ends occurs. The
sand is fixed in most parts by spinifex cover, (Piate IV,
fig.2). The dunes are lower, more wavy and further apart
in the south-west corner of the region betwzen Eyre Creek
and Pocppels Corner (Plate IV, fig.3); claypasn lakes, such
us Imke Poeppel (Plate IV, fig.l) are very common between
dunes and gidgea trees seem to survive in this area.

Bast of the Simpson Desert and towards Birdsville,
dunes sre more widely spaced but retain the north-north-
west trend; gibber plzins occur in some places between
dunes. Here, and elsewkhere in the eastern part ofthe
region where scattercd long dunes occur, cvidence of recent
sand movement is common: loose sand along crests (Plate V, fig.l),
sand covering vegetation at the northern ends of dunes
(Piate V, fig.2), semi-consolidated cores of dunes exposed
at southern (windward) ends (Flate V, fig.3).

Other main areas of sand accumulation are the hollows
in the plateau country formed by the main streams and lakes.
The dunes.are more irregular here and the areas between them
are occupied by claypans. The irregular arrangement of dunes
and the looseness of the sand east of the Simpson Desert are
the effect of the west winds. |

~ The sands of the region are generally various shades
of red in colour. They are presumably derived mainly from
thg Tertla;y sandstones, and the colour is due to the iron
cxide coatings of the grains, probably produced by
lateritization.

DESCRIPTION OF ROCK UNITS

. _The Tullowing are prepared from field notes, previous
%esgrlpylons OfFTOCk units and logs of bores obtained from the
pfg;%atlog gngjﬁater S%pply Commission, Brisbane, station ,é

eople an rillers. he main details are summari ' she
chart, Table I, B
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1. PRECAMBRIAN AVD PALAXEOZOIC ROCKS.

The oniy-definits.Preeambrian rock known from the
area is the granite from the base of Kamaran Downs water bore
No. 3 (Bedourie 4-mile Sheet). The nearecst outcrop of com-
parable rock isthe.small granite, pegmatite, schist inlier
in the Simpson Desert 73 miles north-west of Kamaran Downs
bore No. 3. The sample examined from the bore was composed
of chips of gquartz, orthoclase feldspar, bilotite; the age
was determined as é33 million years by the potassium-argon
method at the Australian National University by Professor
Everton in 1961, (pers. comm.). The granite was overlain by
12 feet cf "quartz bedrock" (part of the Prccambrian bedrock)
and Mesozoic beds. It may be possible to correlate the granite
with Proterozoic granite around the north-west margin of the
Simpson Desert.

Three bores in the northern half of the region reached
bedreck which may ve part of the southern, buried edge of the
Georgina Basin, These are as follows:

Kidman bore, Sandringham Station (north-cast corner of
Bedourie 4-mileé.Sheet arsa) — "bLlue reek" from 858 to
092C feet; occurs below artesian aquifers;

Coorabullkz No.1l0 bore (centre of Machsttie area) - "hard
rock” from 1715 to 173™ feet: cccurs below artesian
aquifers;

Cluny Mo.l bore (Machatti: area, 30 miles E.S.E
homestead) - "limestone™ from 2221 to 2225 feet; -
occurs below artesian agquifers. This may be a lime-
stone or hard lens in the aquifer beds, but is more
likely basement. Although the driller of this hole
is not known, G.R. Beauchamp or D. lMcInnes were
operating in the region at that time (1917) and such
experienced drillers would not have drilled further
in a rock which they thought was basement.

of
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These rocks are correlated with the Lower Palaguzvoiv vasbopate
rocks which crop.cut further north in the Mt. Whelan and

Boulia 4-mileSheet areas. Crownwhecel (ILudicw No.2) Stock route
bore penetrated "limestone" from 1022 to 1025 feet which may
also have been Lower Palaeccozoic bssement, but the occurrence of
the main artesian aguifer at 1025 feet suggests that the
"limestone" is part of the squifer beds.

_ Milton and Scedsman (1961) state that a 17,900 ft./sec.
refractor at Breadalbane is probably the Lower Palaesozoic sequence.
Between this horizon and the base of the Mesozoic is a 15,400
ft./sec. refractor, thought to be the "red marl/limestone" beds
xnown from the base of Breadalbane No. 7 (homestead) bore from
668 to 731 feet. 'Reflections st CB29 (2 miles north of Bedourie)
indicate 2 Llhickness greater than 5,000 feet for this sequence'
(Lower Palaecozoic to "red marl" sequence). The 15,400 ft./sec.
refractor ("red marl/limestone") unit thins to the south, and is
not known at CB1l9 (Cluny hnmestead) or south of there. Accord-
ing to Milton and Seedsman, the absence of reliable reflections
from below the Mesozcic south of CB8 (northern edge of Lake
Machattic) suggests that tlie Lower Palaeozoic ends here.

Bore evidence ccnfirms the suggested distribution of the Lower
Palaeozoic rocks but the '"red marl/limestone" beds occur only

as far south as Breadalbane No. 9 bore (Springvale 4-mile Sheet
area), 8 miles scuth of Breadalbane homestead. Samples of red lq

S
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marly sediments collected from Montara bore (south cdge of

Mt. Whelan 4-mile Sheet) on Sandringham and thought to be
equivalent to the marls met in Breadalbanc bores, have yielded
Lower Cretaceous microfossils (P. R. Evans, B.M.B.,.pers. comm.);
the casing history. of.the hole probably precludes the possibility
of contaminetion of samples. --Therefore the 15,400 ft./scc.
refractor may be in the Lower Cretaceous marine shales or under-
lying aguifer beds in which hard bands such as "limestone" are
recorded. ‘

Milton and Secedsman record refractors of 19,400 ft./sec.
at Cluny No. 4 bore and ¢1ld Roseberth (19 miles rorth of Birdsville),
and 18,100 ft./sec. at new Roseberth; they coincide with a
reflection "Z" believed to be at the base of the Mesozoic. These
refractors may represent Proterozoic rocks such as found at Well
Creek near Marrec in South Australia - slate at 944 feet depth
with velocity 19,300 f£t./sec.

Lt Betoota (and Innamincka, South Australia) the beds
encountered in the bores below the Mesozoic have refraction
velocitigs of 16,400 ft./sec.; they are thought to be Palacozoic
(?Devonian) in age. 4 stratigraphic thickness of 1500 feet of
sheared, steeply dipping red and graen conglomeratic sandstones
of  this age were penetrated before the subsidised DFS
(Delhi-Frome-Santos) Betoota No. 1 Bore was -abandoned. The
sandstones are unconformably overlain by sandstonecs with lignite
whose age is given as Lower Juressic in the DFS completion report
(1961). Milton and Seedsman were not able to trace these
Palaeozoic rocks beyond 20 miles west of Betoota on the road to
Birdsville. - ' :

2. LOWER MES0Z0IC FRESHWATER TO TRANSITION BEDS.

They consist of 2,500 feet of freshwater to transition
beds ranging in age from Lower Jurassic to Lower Cretaceous
(Neocomian) in DFS Betocta FHo. 1 bore. The beds have beer named
Walloon Coal Measures and Blythesdale Group (Gubberamunda Sand-
stone, Fossil Woods beds, Mooga Sandstone, Transition Beds) after
Whitehouse (1954); their lithologies and thicknesses are shown
in Table I. The upper part at least, of the Blythesdzle Group

_is ernuivalent to the Longsight Sandstone (Casey, 1959) known from
bores and outcrops north of the region and these units form the
main aquifers in the Artesian Basin; the relation is shown in
Table I.

' ghe Longsiggt Sandstone was named by Casey after Longsight

Peak (22730'S., 139°31E,) in the Boulia 4-mile Sheet area to the

north. A full description of the unit has been given by Casey,

Reynolds, Dow, Pritchard, Vine and Paten (1960). The furmation
crops out in the Boulia and Mt. Whelan 4-mile Sheet areas on the

edge of the Great Artesian Basin and forms the main aquifer in
western Queensland. It is conformably overlain by the Wilgunya

Formation (aguiclude) and overlies Proterozoic to Lower Palacozoic

rocks with unconformity. The agc is Lower Cretacecous.

Ko outcrops of Longsight Sandstone occur in the Bedourie,
Machattie, Birdsville, Betocta areas. Apart from the section
shown in the DFS Betrota No. 1 bore, the greatest thicknesses
shown by water bores are Coourabulks No. 10 (369 feet), Cluny No.3

. (more than 558 feet), Gemerchiis - Monkira No.l (more than 330
feet), Bindiacca - Glengyle (more than 549 feet). The lithologies
. are mainly sand and sandstone with bands of shale and bipe clay;

q 0
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gravel bands are als> recorded. Some bores contain

e ..brown to black shale and clay with "lignite" beds and some

have “thin "limestone" bunds. These beds are covrelated with
similar, but genmerally *hinv-w beds tc the north of the region
which snwo sgui~alui:d GO TAC Longsnghf Sarnaavsial .

3. WILGUNYA FORMATION

The formation was named by Casey (1959) after Wilgunya
Creek, a tributary of the Hamilton Rivar in the Boulia 4-mile
Sheet area. The type grea is 8 miles north-east of Dover home-
stead at 22732'S., 140750'E, The formetion has been fully
described by Casey et al. (1960) and Reynolds (1940 a,c,d.). The
macrofauna has been listed by Dickins (1950), and Crespin (1960,
1961) has identified the microfossils. The Longsight Sandstone
is conformably below the Wilgunya Formation, and the Winton Form-
ation is conforiable above. The age is Lower Cretaceous.

Reynolds (1960 c) divided the Wilgunya Formation into 3
arts: upper part of Wilgunya Formation kKle)g Toolebuc Member
Klwt) and lower part of Wilgunya Formition (Klw,). On fossil

evidence the Toolebuc Member and upper part of Wilgunys Formation
are equivalent to the Tambo Formation of Whitchouse (1954), the
lower part is equivalent to Whitehouse's Roma Formation. In-
sufficient lateral control was available to allow the Wilgunya
Formation to be discarded in favour of Whitehouse's names. This
may soon be possible as a result of further drilling in the Great
Artesian Basin and detailed microfessil studies now in progress.
Because fossils are the best means of corrslation, the division
should be Roma and Tambo Stages, not formations.

(a) Lower part of Wilsunva Formation (Xlw.). Unfossil-
iferous shaly beds which arz thought to be lower Wilgunya
Formation crop out ia the north part of the Bedourie 4-mile
Sheet arca betwzen the ITulligan River and Sandringham
homestead. The position of their contact with the over-
lying Toolebuc Member is uncertain because the beds ane
overlain by sand and alluvium around the edges of the out-
crops. Lithology in outcrop is predonminantly nighly
gyvsiferouvs shaly siltsteone with calzurasous siltstone
nodvlae In bores, the Wilgunya Formation consists of
Gar-coloured shales, claystones and siltstones with
minor sandy and cslcareous beds. The lower part is
generally nore sandy than most ofthe upper part. Thick-
ness is uncertain; Sandringham homestead bore started

in the Toolehuc Member, probably near the base, and
penetrated 563 feet of sediment before reaching the
Longsight Sandstone aquifer. However, the beds have

an unknown souhtherly dip and true thickness cannot be
determined. Where beds have very low dips in the Spring-
vale, Boulia 4-mile Sheet areas, bores beginning in or
near the base of the Toolesbuc Member penetrated 400 ta
500 feet of lower Wilgurya Formation. The Toolebuc
Member possibly occurs in some bore logs im the Bedourie-
Machattie~Birdsville-Betoota areas; thicknesses of lower
Wilgunya Formation in these bores var from 400 to 500
feet. The bores are Adriz Downsg, Cluny Nos. 2 and 4,
Coorabulks No.7, EKauzran Downs No. 4 and Kidman on Sand-
ringhsm Statica and i divisions are shown graphically in
Appendix IX. Shall w water conditions generally persisted
during the deposition of the lower part of the Wilgunya
Forma?lon; the margiaal beds are sandy, Toraminifera
are mainly arenaceous with abundant and well-formed tests,
and the bheds increass in thickness towards the centre of
the Great Artesian Basin but the increase is small and

q

[ . -—-.\\/



v 18 o

fairly gradual (Reynolds, 1960 ¢, p.6). The lower

part of the Wilgunya Formetion is conformable over

the Longsight Sandstone and unconformable on older

rocks to the north of the region in the Mt. Whelan 4-mile
Sheet area. Reynolds (1960c, p.6) states that the
overlying Toolebuc liember appears to be conformable on
the lower Wilgunya Formation. OQuterops of the Toolebuc
Member seen in the Bedourie 4-mile Sheet area in 1960
suggest that a minor hiatus occurred before the Toolebuc
Member formed.

-In Delhi-Frome-Santos No. 1 Bore, Betoota, beds correlated
with the Roma Formaticn are 755 feet thick; theilr upper
limit is determined by foraminifera. This is thicker than
usual for the Roma Formation equivalent (lower Wilgunya
Formation) further north.

(b) Toolebuc Member (Xlwt). The Toolebuc Member named
by Casey (1959) and described by Casey et al. (1960) was
discussed as an important stratigraphic unit by Reynolds
(1960 a-d). The type area is in the Boulia 4-mile Sheet
ares, along the eastern side of the Hamilton River where
the wmember forms a belt 1 to 4 miles wide. The lithology
in the type area is irregularly thin-bedded, pink to grey,
sandy calcarenite, calcareous silitstone with nodular con-
cretions and some coquinite. Fossils include large :
Aucellina hughendenensis and Inoceramus (mainly fragments)
which are common in the thin-bedded limestone, together
with fish bones and scales; nodular concretions have
yielded many species of ammonites, and the belemnite
Dimitobelus is common. One of the most distinctive prop-
erties of the Member is the microfossil assemblage - it
contains abundant Globigerina planispira, one or two other
species of Globigerina and rare radiolarisa.

In 1959, the Toolebuc lMember was traced from the Boulia
area 75 miles south-west to Hilary Tank (Springvale 4-mile
Sheet area, on stock-route from Boulia to Bedourie); and
70 miles north and east to McKinlay and Bunda Bunda. It
was correlated with the Xemileroi Limestone of Laing and
Power (195%9), and traced further to the south-west in 1960,
through the Mt. Whelan 4-mile Sheet area to the north-east
part of the Bedourie area. The member appears to end
against a fault immediately east of the Mulligan River. .
The Toolebuc Member is not as apparent in the Mt. Whelan
area as it is in the Boulia area; outcrops occur in
lateritised Wilgunya Formation and their upper parts

have been ferruginised. Also, the concretionary beds seem
to be missing: a small section measured in a new carth
tank (Twelve Mile Tank on Marion Downs) showed -

Top 12 feet alluvial gravel and sand

E 7 A green clay

(2 richly fossiliferous (A.hughend-
Toolebuc ( enensis mainly) limestone in thin
HMember ( irregular interbeds with green

E grey shale

{ 3 grcen clay chale with sandy

interbeds
iqﬁer 4 grey to dark grey shale
ilgunya

Formation
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Unaltered thin-bedded limestone and concretionary
calcareous siltstone reappear at the south end of
the Mt. Whelan area and a belt up to 10 miles wide
extends southandlsouth-west through Sandringhan
.station in the Bedourie area to the fault-line.

The lithology in the Bedourie area is generally similar
to above. The thin~bedded limestone in the iower part
is not as common. A different lithology was seen at
some localities: at GAB 31, 2 miles east of S-mile
Waterhole, a small erosional unconformity was shown
between grey calcareous siltstone and cos~se sandy cal-
carenite (with weathered belemnites, white~coated bone
fragments, round clay pebbles, fossil wocd fragments and
coarse grains of guartz) in a large loose block on the-
surface. Lithology similar to the sandy calcarenite was
seen elsewhere in the areaj; 1t is not as common north-
ea2st of the region. It suggests that lower Wilgunya beds
were exposed to erosion and supplied natsrial for the
Toolebuc IMember.

The possible Toolebuc Membar in bores in the region hes

been recognised not so much on lithology but on its position
fron 400 to 500" Zbove the base of tho lower Wilguny:a
Formation. This applies particularly tc beds such zs the

1l foot band of "hard rock" 401 feet above the base of the
Wilgunya Formstion in Coorabulksa No. 7 bore, the "sandy
shale" 442 feet above the base in Cluny No. 4, and "Roneyconmb
sandstone" 435 feet above the base in Kidman (Sandringham)
bore. Other descriptions - "grey and brown shale with

hard band" over "grey sandy shale" (Aéria Downs bore) 480
feet above the base ofthe Wilgunya Formation, and "limestone®
and grey shale" 496 feet above the baseiin Kamaran Downs

No. 4 bore - are more suggestive of the Toolebuc Membe;.

Casey et al. (1960) recorded that the Toolebuc Member has

a 3-4 times normal background count, and suggested that
ganma-ray Logging of bores in the western part of the
Great Artesian Basin would be useful in the determination of
its extent. :

Since then, radiocactive horizons have been recorded from
Delhi Frome Santos Betoota No.l well (Betoote 4-mile Sheet)
and Conorada Wo.l well(Brighton Downs 4-pmile Sheet) by

this method. These horizons are probably equivalent to the
Toolebuc Membver., :

The thickness of the Toolebuc lMember in the Bedourie 4-mile
Shset arca was not determinable in zutbtcrops; hhe meost
probable Toolebuc Hember beds in bores had a maximun
thickness of 30 feet (Adriaz Downs bore).

Large fosgil collections were made by S. Skwarko, and a
report will be prepared later. Some genera new to the
Toolebuc Member were found. Crespin (1961, p.l3), on the
evidence of microfessil assemblages places samples GAS,

31, 85 304 in the Toolebuc Member and GAB 35, 37 and 38
tentatively in the lMember. Field determinations of
macrofossils other than the normal assemblage of Aucellina,
Inoceramus, ammonites, belemnites and fish remains were
7Oxytoma (GAB 35%, g pelecypod like Solen and a small
gestropod (GAB 38). Crespin records GlLobigerina,

radiolaria, glavconite infillings of ostracods, cidaroid
spines, Incceramus prisns, and fish remains in the
microfossil assenblages, The change from Toolebuc Member
to upper VWilgunya Formatici may occur within the boundariecs
of the Toolebuc Member as shown in the Bedourie 4-mile %
Sheet area; the study of dosgsils and aszociated micro- “
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fossils will help to determine the boundary.

An erosional breask is suggested at the base of the
Toolebuc HMember in the Bedourie 4-milce Sheet area.
The upper boundary is conformable and hard to
determine. :

(c ) Upper Wilgunya Formation The upper part of the
Wilgunya Formation is mainly dark-coloured shales and
siltstones with thin calecareous and some fessilifercus’
bands; it becomes more sandy towards the top. This

unit is also diecussed in detail by Reynolds (1960c),

In most outcrop areas, it hos been altere” by lateritisation
as in the north-east cecrner of the Bedourie 4-mile Sheet
area. Fossils may be preserved as internal or external
moulds in the lateritised sediments and are most commonly
found in ironstone (replaced limestone) concretions and
bands. Fragments similar to the barytes and barium,
strontium, alumina,; phosphate nodules found elscwhere in
upper Wilgunya Formation, were found in the form of
crystalline elestite? plates 1 to 2 inches thick weathered
out on the surface south of Lake Wickamumne (Bedourie area).

The thickness of the upper Wilgunya Formation
varies in the Bedourie-Machattie-Birdsville-Betoota region
from about 900 feet in the north, (estimated from ;
Coorabulka No., 10 bore which started at or near the top
of the formation) to 2,000 feet in the south-west (4dria
Downs bore). Delhi-Frome-Santos (1961) suggest a '
thickness of 1140 feet for the Tambo Formation equivalent
based on foramimiferal evidence; but this is less than
the upper Wilgunys Formation {ilnecluding the Toolebuc Member)
thickness which is suggested by the llthalogy - the hase
is regarded as at %he bottom of the glauconitic sandstone"
(shewn by Delhi-Frome-Santcs in the "Rome Formation
equivalent") and the thickness of the unit would be
1350 feet.

Fogell and azseoclated microfossil assemblages
will be studied later to determine the boundary between
the Toolebuc lMember and upper Wilgunya Formaticn. The
upper Wilgunys Formation is generally poor in both macrofuesils
fessils and miorofossils. Incoceramms, mainly fragmentary,
is fairly common and some ammonites have been found in the
region. Preservation of macrofossils is mainly as moulds
in ironstene. Dentalium-like impressions were ncted in
ironstone outcrop west of the Mulligan River about 3 miles
north of Browns Camp Waterhele. Dungtan (1920, p.19) pe-
cords fossils found near latitude 24°S.,, longitude 138730'E.,
west of the lMulligan River: they were deternined as 'Aucella

Aucellina) husghendeneunsis, Nautilus hendersoni'. :

oraminfera 1N OULCrop Samples are generally pocrly-
developed arenaceous types; these, and ather micro-
fossils are not common.

The lower boundary of the upper Wilgunya Form-
ation is uncertain; in the upper part the formation grades
conformably inte the Winton Formation. The upper boundary
4An cubecrop is the top of a calcareous arkosic ssmndstone
unit described by Reynolds (1960, ¢, p.10). It extends
into the northern and eastern parts of the Machattie 4-mile
Sheet area. Samples from here, and other parts of the
Great Artesian Basin, were sent to the Australian Mineral
Development Laboratories, Scuth Australia, for petro-
graphic analyses, They consist essentially of equal amounts
of fresh angular guertz and feldspar (mainly plagiosclase)
in recrystallised calcite cement. Minor ccnstituents are

ot
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PLATE VI

WINTON FORMATION

Winton Fornation under duricrust of
Tertiary sandstone; Curalle donej
12 miles south of Planet (Barrolka
4-riile).

Typical Winton Formation outcrop,
road cutting -~ about 22 miles west
a

of Middleton on Boulia road.
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chert, igneous rock, mica, schist fragments and rare

to common glauccnite. The cement is clayey and limonitic
in parts. Heavy mineral analyses of samples yielded little
useful data for correlation. Spseific gravitiss varied |
from 2.14 (sandy calcereous claystone) to 2.56 (calcareous
arkosic sandstone). The sediments are poorly scrted and
some show faint, small-scale current bedding; ripple marks
were seen in cutcrop. Fossils include rare Inoceramnus
fragments and pieces of wood; Crespin (1961 cund
glauconivic replacement of radiolaria. The beds form
rolling downs in which no outcrops apart frcm calcareous
sandstone concretions and lenses occur; thickness in out-
crop is therefore unknown, The unit is not conspicuous in
bores - it may be the sandy unit, often referred to the
base of the Winton Formation, which yields brackish to sslt
water. Where these calcarecus sandstone lenses cccur in
lateritised profiles they have probably been ferruginised and
give rise to the iromstone gravels so common in association
with sutcr.ps of the lowest Winton beds. The "red brick"
bed from 67 to 91 feet in Cluny Nc. 4 bore may be the
altered equivalent of the calcarecuvs sandstone unit, When
more is known of the thickness of the bed or beds, it may
be poasihle bte muwe 1T 48 4 member 0T e Wllgwiym Pormatdion,

4., WINTON FORMATION.

The Winton Formation is formed of blue shales and sandstcnes
with intercalated coal seams and fossils, (Unio), as found in
wells and bores near Winton (Whitehouse, 1954). The lowest beds
occur in the northern part ofthe Machattie 4-mile Sheet area’
and the formation thickens to the south and south-west; it has
been extensively lateritised and Torms the low plateau country
which exists cver most of the Birdsville and Betoota 4-mile Sheet . —~

areas. In outcrops the formation is composed of white to light
brown and red fine to coarse-grainad kaolinised clayey arkosic
sandy beds with thin interbeds of siltstone. Close interbedding
and small scale lensing occurs in some secticns (compare Plate VI,
fig. 2). Beds of intraformaticnal conglomerate have also been
seen. Outcrops generally have blocky cleavage and conchoidal
fracture. Calcareous beds, such as the "Betoota limestone" °
(Wopfner, 1660), occeur in the Winton Pormsiion but have been.
.Roestly ferruginised in cuterops. Some calcareous beds show ripples
and ?shrinkage cracks. Calcareous concreticns have likewise been
ferruginised and show slickensiding (Reynolds, 1960¢, p.l1l2).
Thin coal seams which are found in water bores are missing in
outcrops but some silicified fossil wood and replaced small
woody fragments are found. Fossil plant remains found near
Birdsville were probably in beds of the Winton Formation; the
reference to them is given by Dunstan (1920, p.21); 'Zamites
ensiformis' was determined by Etheridge (1898?. Opaline rocke
such as are found with lateritised Winton beds on Springvale
and Coorabulks Stations was also found on Glengyle Station.
Therefare unconfirmed reports of precious opal having been found,
The upper parts of lateritised Winton Formation have been ,
silicified in msny parts to form a "duricrust"; gibbers derived
from those caps are very similar t:c gibbers formed from Tertiary
Marion Formaticn, but the Marion gibbers may be distinguished
easlly where they contain coarse angular chert grafzs,

The Winton beds vary from a few feet thick in the north
of the region to 500 feet in Adria Downs bore in the Birdsville
area and to 1350 feet in IFS No.l Bore, Betoota. Outcrops are

PR
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not more than 150 feet thick (scarps of the limbs of the
Betoota dome in the south-east corner of the region and
on the limbs of the Curalle dome further south(see Plate VI,

Pig. 1)

The Wilgunya-Winton Formation contact is transitional.

Unconformity occurs between the Winton FPormation and -overlying
Tertiary formations. The age of the Winton is given as ?Upper
Cretaceous in Reynolds (1960c). :

5. TIRTIARY ROCKS

The Tertiary formations in the Bedouy.e-Machattie-

Birdsville-Betoota region are similar in most respeéts to

the Tertiary rocks fully described from the Boulia, Glenormiston,
NMt. Whelan, Soringvale 4-mile Sheet areas by Casey (1959),
Casey et al (1960), Reynolds (1960), Paten (196C, 1961). Only
brief notes theréefore are made in this report. ,

(a) Maricon Formation. Casey (1959) proposed the
nane "Maricn Formation" for the silicified sandstone
and siltstone unit which caps hills west of Marion
Downs homestead (Springvale 4=mile Sheet area). The
formation forms a belt which cemtinues south from

the Mt. Whelan 4-nmile Sheet area through the eastern
hitlves of the Bedourie, Birdsville areas. The torrent-
ial sandstone deposits overlying the Winton Formetion
in the south-ecast cormer of the Betoota 4-mile Sheet
area are tentatively correlated with the Marion .
Pormation. The gibber distribution across the hilly
country in the southern part of the Betoota area -
suggests that the sandstone outcrops may have been
once continuous. E

The sandstones in the western belt are fine fo medium-
grained and composed mainly of angular quartz. Coarse
grit lenses are common and in many places contain: chert
in additicn to quartz. Silty interbeds also occur.
Beds seen in the south-east corner of the region are
unsorted conglomeratic sandstone up to 50 feet thick.
The only fossils known in these areas are silicified
fossil wond (Casey et al, 1960; Wopfner, 1960). -

The beds have been ferruginised in some places and

are leached white in others (i.e. probably lateritised).
As a result of silicifiecation, the Marion Formation in
most places forms part of the widespread "duricrust"

of western Queensland. DPaten (1961) refers to "hilly"
and "billy crust" developed by silicification of ithe
Marion Fermation and similar sediments. However
silicification has affected most of the lateritided
sediments in western Queensland including the altered
siltstones and shales of Cretaceous formations and the

term "duricrust" (first used by Woolrough, 1927) is

preferred as s more general term. Duricrust caps the
flat-topped hills of the plateau country and possibly
passes beneath younger scediments in structural
depressions as shown elsewhere by Wopfner (1960);
bore records suggest that it may extend at depth
under the Simpson Desert. Breakdown by erosion of
the duricrust on the Marion Formation has formed the
shiny brown-coated gibbers which cover wide areas in
central Australia.
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Wopfner (1960, p.182) records 'red nodular laterite
and lateritised sands', up to 120 feet thick in the
"Haddon syncline", overlying the duricrust in

. atmaobur-’ depressions, The red pisolitic sandstone
beds from below the Tertiary limestone at Samphire
Tafik” (Adria Downs) and along 3théeast side of Eyre
Créek”in the Birdsville area’areéCvery similar to red
sandy ¥zds seen inm south-west’ Queensland and are thought
to be equivalent. However Wopfner states that at
several localities a thin conglomeratic bed of well-
rounded pebbles of duricrust is present between the
duricrust and the laterite. This means:

(i) the duricrust was eroded after folding
and alluvial deposits of duricrust pebbles
and sand formed; then followed deep
ferruginisation and deposition of Tertiary
limestones in small basins; or,

(i1) the duricrust developed ot depth in later-
itised Tertiary sandy beds (equivalent to
Morion Formation) as well as in other
lateritised older beds =nd rvuad duricrust
pisolites formed in the zone above; folding
foilowed and limestone was deposited later
inunsome of the hollows. i

The latter argument is preferred. Round duricrust
pisolites have been seen ir the ferruginous zone cf
laterite where they have obviously formed at several
localities; this is generally at the base of the
dvricrust profile. However, at GAB 102 locality
(Betoota 4-mile Sheet) duricrust pisolitic nodules
occur as shown in Figure 1.

Fig. 1. Part of duricrust profile
at GAB 102 locality.

This appeared to be a normal erosional unconformity
with eroded surface covered by a boulder to pebble!
conglomerate. However, the "boulders and pebbles".
follow the surface of the duricrust and are not in
close contact. The sandy part above the duricrust
is ferruginous. Hence the "boulders and pebbles"
are thougnt to be duricrust pisolitic nodules dev-
eloped above the duricrust in the laterite profile
before folding. The red laterite sandy beds referred
to above are therefore tentatively correlated with
the Marion Formation.

The formation is up to 20 feet thick in the type
area but thickens to the south. At GAB 76 locality,

0¥
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1 mile south of Humpamurra Tank on Glengyle Station (Bedourie
4-mile Sheet), 15 feet of thick-bedded grit overlies 40 feet
of thin-bedded fine-grained sandstone to siltstone above the
Winton Formation in a folded section.

- Both the Wilgunyz and Winton Formations are unconformably over-
lain by the Marion Formation; in most places the unconformity
is erosional but angular unconformity has been recorded along
the south-east limb of the Morney anticline (east of the
Betoota areca) by Wopfner (1960, p.182 and 185). The erosional
unconformity is nct obvious in some places where silty beds of
underlying formations have been reworked at the beginning of '
deposition of the Tertiary sandstones (particularly where the
beds have since beecn lateritized. The only indication of
change in formations is the appearance in the silty bed of
scattered sand grains and lenses of coarse grit. The Tertiany
limestone deposits are rarely found above the Marion Formatidn
but where found they are unconformable. ' '

The Marion Formation is probably equivalent to the "Eyrian
Series" of South Australia and possibly to the Springvale
Formation (Casey, 1959 redefined by Paten, 1960).

(b) Tertiary limestone deposgits. Scattered outcrops of
Tertiary limestone and chalcedony occur throughout the Bedourie,
llachattie, Birdsville, Betoota 4-mile Sheet areas. Tertiary
limestone basins are fairly common in western Queensland and each
contains beds thought to be nearly equivalert in age. Three of
these formations have beenmmed: Austral Downs Limestone
(Koakes and Traves, 1954), Noranside Limestone (Casey, '1959) and
Horse Creek Formation (Paten, 1960). The Austral Downs Lime-
stone i1s the most widespread and extends along the Georgina
River into the Mt. Whelan 4-mile Sheet area. Because of this,
the priority of its name, and the scattered nature of Tertiary
lime stone eguivalents in the Bedourie-Machattie-Birdsville-
Betoota region, the deposits in the region are mapped as Austral
Downs Limestone. ;

The lithology in outcrops is similar: white to brownish-

white dense limestone altered in part or entirely to white,

blue and brown chalcedony. Red sandy pisolites occur in the
base of the formation in some places such as Samphire Tank

on Adria Downs. A red to brown sandy calcareous to dolomitic?
breccia with brown medium-grained sandstone fragments which is
found near Dickerrie Waterhole on Eyre Creek (Birdsville 4-mile)
is thought to be basal Tertiary limestone. Samples from GAB

72 locality, north of Katonkra Waterhole on Eyre Creek, Glengyle
Station, contained a yellow mineral which has been identified by
W.M.B. Roberts as similar to the uranium mineral carnotite but
containing arsenic (See Appendix I). This is the only locality
in the region in which fossils were fourd. They consisted of
low-spiral gastropods, smaller high-spired gastropods and
?0stracods; they are similar to fossils from the Horse Creek
Formation in the Springvale 4-mile Sheet area.

Thickness in outcrop is not more than 10 feet but bore logs
suggest greater thickness:

79




Gidyea KHill, Simpson Desert, 28 miles
west-south-west of Poeppel's Curner,
' (Poolowanna 4-mile Sheet)
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.= ULld Cacoory - 70 feet of "surface rock" (probably
Tertiary limestone as fourd in
outerop south of the bore);

0ld Cacodory dud - started in Tertiary limestone
and penetrated 57 feet of "elay,
conglomerate, white and brown rock";
the 16 feet of "whitc clay" below
may also be part of the formation;

Gulgeng No. 2 bore (dud) - 33 feet of limestone with
salty water at the base;

Gemerchic (Monkira) - "conglomerate, hard white
quartz" to 21 feet, over gravel and
sand, and ?duricrust.

The position appears to be confined to small shallow
basins on the plateau top, larger basins along the
courses of thce main streams and some of the basins
appear to be structurally controlled.

6. YOUKGER SEDIMENTS.

More than half the region is covered by gibbers,
ironstone gravel, sand and alluvium and they have been discussed
in some detail under Physiography. They are younger than the
Tertiary limestone deposits but the ages of the sediments with
respect to each other is hard to determine. ' ;

Tlhe mwlu aliuvial deposits are aligned along stream
courses which appear to date from Tertiary limestone times judg-
ing by the distribution of the limestones. They are formed of
grey to blue-grey gypsiferous clays, silts, white sands and
gravels up to 103 feet thick as in the Bedourie town bore near
Eyre Creek. Lime accumulates in bands in the sands and "stal-
actites", irregularly bent and up to 1 foot long, occur. '

Some odd lake deposits (?spring deposits) occur in the
south-west corner of the region near Poeppel's Corner (junction
of Bouth Australia, Queensland, Northern Territory). Small hills
occur between the sand dunes of the Simpson Desert and are formed
of soft limey, gypsiferous material capped by travertine up to
4 Teet thick. They are about 50 fecet higher than the present’
interdune lake level, (see Plate VII). %Samples of the material
have been submitted for chemical analysis). The deposits may
have been formed by springs which have ceased flowing; they
have been well-eroded and dunes now cross the old lake areas.
Madigan (1938, p.511) records that Lindsay noted springs in
this area during his oo ssing of the Simpson Desert. Reynolds
came to the conclusion vthat springs possibly occurred near there
bacause of the presence of dingoes, rabbits and birds. .

Sénd dunes and recent movement of sand have been
discussed (p. 13 and sce Plate V). The predomirant trend
of dunes im north-north-west to south-south-east and the eastern
side is generally steeper. The main control of sand movement
is exercised by winds from the south~south-east but westerlies
cause the steepening of the east side. Distribution of aborig-
inal artefacts suggests that the most favoured meeting places
were on the west side of dunes; this suggests that if these
places were chosen for shelter from winds, the westerlies were
not as active then as they are now. The source and colour
(predominantly reddish) of the sands is attributed to the
lateritised sands of the Marion Formation. The dunes are 50
feet high on the average.

2|
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: White sandy limestone occurs at the base of sand
dunes in some places. Similar white limestone has been
found in small mow:ds in small round claypans among sand
deposits near Icukahingicka Waterhole on Glengyle; this
material looked .ike 3lgal limestone in part: .

Gibbers (iiate VIII) are formed by erosion of the
more sandy beds i tine duricrust. They are generally light
brown to red-brown, sul-rounded to rounded polished pebbles
but some areas : sovared by cobbles and even boulders of -
the silicified o< 2 they accumulate in shallow
depressions of vie 1 surface they have been stained
dark brown by sisagnaus water which has remained after rains:
such beds give unusual air--photo patterms and may be mistaken
for ironstone outcrops. The process of erosion which controls
gibber distribution is due to the 2rid climate. The gibbers
are not moved significantly by water action, but they do move
downwards as the underlying soil is eroded away. This !
results in accumulations of gibbers in bands - a type of
soil-creep effect. The resultant air-photo pattern part-
icularly over low rounded hills is suggestive of beds which
have been domed, (Plate VIII, fig. 2). '

Beds of ironstone are eroded in the same way as the
duricrust and the gravel formed gives similar but blacker air-
photo patterns. ' :

7. SPECIAL PROBLENMS

The formation of calcareocus concretions and their
ferruginisation, and processes of lateritisation and _
silicifiication are problems which have important consequences
when the geological history of western Queensland is con-
sidered. Calcarcous concretions in suffface outcrops may
indicate an important limestone horizon in the predominantly
shaly and silty beds of the Cretaceous formations which rarely
crop out; or they may be due to a purely local secondary :
accumulation of calcite and of no importance in widespread
correlation. Ferruginisation of calcareous beds is a very
important weathering process and has occurred widely in
western Queensland - the Toolebuc Member, .an important marker
bed in the Wilgunyz Formation, has been traced in the Mt. :
Vhelan 4-mile Shaet area only by following small ironstone
patterns on air-p o%oz, Tracing of marker beds is very
important in elucidating the structural history of the region,
particularly in beds of Cretaceous age. Iater history of the
region can only be studied when processes of lateritisation and
silicification have been considered. :

(a) Calcareous concrelions and lenses in the Wilgunya Formation

Definitions: The *“erm "concretion" has been used rather than
"nodule", to describe the spherical bodies which
are présent in the Wilgunya Formation. Pettijohn

"

(1956) described concretions as normally spherical,

spheroidsl, or disc-shaped structures which are
the produck of accumulation of minersl matier in

the pores of the sediment about a nucleus or centre.
The term "concretionary structure" has been avoided,
because it seems to imply that it is characteristic

of concretions; it has been replaced by the term

"concentric structure". Concretions may or may not

have concentric structures.

1%
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Classifications of concretions were given by Tarr
(1921), Richardson (1921), and Pautin (1958). Pautin's
classification has been used here., He divided concretions
into three classes: _ '

(1) Syngenetic, or those which were deposited or
formed at the time of deposition
of the enclosing sediment.

(ii) Diagenetic, or those which formed in the en-
closing sediment while it was still
soft and unconsolidated. ;

(iii) Epigenetic, or those which formed after the
y consolidation of the enclosing
sediment.

Occurrence: Calcareous concretions have been found in the

lower and upper parts of the Wilgunya Formation. They seem

to be most abundant in the Toolebuc Member at the base of the
upper Wilgunya Formation. The concretions are more compact

than the enclosing sediments and weather out to form character-
istic boundery outcrops in the Boulia area (Casey et al., 1960)
and elsewhere in the western pert-of the Great Artesian Basin
area. At Hilary Tank, 65 miles north of Bedourie on the :
Boulia-Bedourie road, several large“concretions with diameters
of up to 3 feet occur. These concretions contain a Roma-type:
fauna and were found just below the platy limestones of the -
Toolebuc Member in the lower part of the Wilgunya Formation.

At Breadalbane No.2 bore and south-west of the bore on Sandring-
ham Station, concretions containing numerous ammonites were found.
The concretions weathered out of Toolebuc Member sediments and
lie stratigraphically above the platy limestone at the base of
the member. ' -

Numerous calcareous sandy lenses are present in the
shales of the upper Wilgunya Formation which crop out over a
large area in the north-castern portion of the Machattie 4-mile
Sheet area.  They form scattered bouldery outcrops on the black
soil plains which developed over the shales. Wood fragments
are abundant in some ofthe lenses. The shales and interbedded
calcareous sandstone lenses give a characteristic pattern on
aerial photographs. Some spherical calcareous sandy concretians
were also found on the soil plains in the north-east of the
Machattie area.

Characteristics and mode of origin of the conédretions: The
maln characteristics of the consrebidne (not including the
lenses) will be discussed separately in the following
paragraphs.

Composition: Most concretions derived from the Wilgunya
Formation consist of argillaceous material cemented by carbon-
ate; their composition scems to differ from the parent rocks
only in the carbonate content.

Shape and Size: The concretions have a roughly spheriesl shape
a0l tNelr diamctews an~y from a few inches to. sewoxel feet.

The predominantly spherical snape rmareates that the rate of
growth and thus the supply of carbonate was equal in all
directions around the centre of the concretion. Hence they

were formed before an appreciable amount of compaction took
place, as this would have led to an unequal reduction in permea-
bility of the host rock in directions parallel and at right
angles to the bedding of the sediment, and concretions with

o
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angles to the bedding of the sediment, =21nd concretions with
ovoid. shapes would have resulted. The predominantly spherical
shape of the concretions therefore seems to indicate that they
have a diagenetic origin.

Structure: The most important feature, shown by the majority

of boulders, is the presence of bedding planes. Pettijohn
(1956, p.203) stated that this is the case with most concret-
ionary structures, and it indicates that these bodies were
formed after deposition of tHFrenclosing sediment (diagenetic

or epigenetic). Radial or concentric structures have not been
noted in any of the concretions. Slickensides are present on
the surface of some concretions; these structures were probably
formed by slipping of the enclosing sediments over the con-
cretion during compaction,

Fossils: The large concretions found at Hilary Tank contained
a poor fauna of Roma type fossils, The concretions at Bread-
albane No.2 and the locality 6 miles south-west of it were
richly fossiliferous containing many well-preserved ammonites,
Most fossils collected at these localities were obtained

from concretions, not from the siltstones and shales that make
up the host rock for the concretions. This is probably because
"the enclosing rocks are soft and friable and fossils were
destroyed by weathering, whereas the concretions are hard and
resisted weathering, and formed boulder outcrops.

In many exezples in the literature, it has been shown
that concretione Zormed around deosying animal or vegetable
matter (Weors, 1953); an environment is created locally which
facilitates the precipitation of lime from circulating waters.
I+ 1s not known whether this process has played an important
*'role in the formation of the concretions in the Wilgunya Format-
ion, for single fossils are rarely found at their core; nor
has it been shown that the concretions are more fossiliferous
than the host rock or contain different types of fossils.

Septaria: Several septaria, containing numerous ammonoids have
been found in the Mt. Whelan area near Breadalbane No.2 bore.
Weathering has removed the outer shells of the septaria, = =~
and the interior ven system was exposed. 411 veins were
filled with crystalline gypsunm.

The origin of septarian structure has to date not been
conclusively determined. Davies (1913) considered that
brecipitation of carbonate between the grains of the original
matrix caused expansion, wiich resulted in the cracking of
the nodule. Todd (19135 supported this expansion theory.
Crook (1973) stated that septarian siructure is due to
shrinkage, and Richardson (1918) considered that the cracking
of the concretion is due to dasiccation of a colloidal centre
by chemical means. The septaria in the Wilgunya Formation do
not throw any light on thejroblem of the formation of
concretions in the Wilgunya Formation.

Conclusion: The concretions in the Wilgunya Formation were

. probably formed by the localized precipitation of carbonate
material in-thHe interstices between the grains. Precip-

itation took place from circulating solutions containing lime.

The formation of the concretions must have taken place in the

sediment close to the interface between water and sediment,

when circulation of fluids had not yet been stopped by

compaction .. ¥ ' g e
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Origin of the calcareous sandy lenses in the uppver part of

the Wilgunya Formation: The calcarsous sandy lenses in the
Upner wilgunya Formation appear at the.surfece as small
isolated bouldery outcrops.- "IN no case has it been possibie
- to study the relztionship betwsen the lenses and the enclosing
sandy shales. However, it is thought that the composition of
the lenses and the enclosing sediments only differs in the
carbonate content,

The microfossil fauna was studied by Crespin (1961);

.. wood fragments were abundant in some places. The fragmnents

were well preserved and never {lattencd.

Examination of thin sections showed graded bedding in
many samples. The prescnce of graded bedding means that the
rocks are more permeable in a direction parallel rather than
at right angles to the bedding, which may account for the
lenticular shape of the enclosed bodies. The lenses in the
upper Wilgunys Formation were probably formed in very much the
same way as %the spherical concretions; that is by localized
precipitation of carbonate material between the grains from
circulating fluids before compaction made the sediment
impermeable. '

(b) Alteration to ironstone

In many places dalcareous beds and concretions have
been altered entirely or in part %o ironstone. Some, at least,
of the ironstone bands and concretions in the laterite profile
are replaced limestone: f£ossil moulds and sedimentary structures
are commonly preserved. It is perhaps significant that outcrops
of limestone and calcarcous sandstone form the base of the
laterite profile in many places; the top layers of the cal-
careous beds may be ferruginised but underlying shales and
siltstone are very little weathered.

The formation of the ironstone is by direct replacement
of calcium carvonate or in some cases by precipitation. The
ironstone varies from dark brown hematite (as kidnsy ore in some
places) to brown limonite. Erosion of these beds has formed the
ironstone gravels which are so widespread in the region,
particularly over the Winton Formation in the central and
southern part of the Machattic 4-mile Sheet area.

(¢) ZLateritisation

Studies of the laterite profile in western Queensland
wers gtarted by the Georgina Basin Geological Party in 1957 and
have been continued by the Great Artesian Basin Party. As nmore
evidence is gathered, it seems more certain that the decply
weathered beds in western Queensland were once part of a
laterite profile. Subsequent silicification has almost completely
changed the composition of the various zones.,

- t 1is now thought that the Marion Formation was probably
lateritised. The presence of white lateritised Wilgunya
Formation brececia in the basal parts of silicified Marion
Formation was earlier thought to preclude this possibility.
However, white breccia fragments which are sandy are probably
part of the Marion Formation and these as well as Cretaceous
fragments which occur elsewhere at the base of the Marion
Formation have "floated" up into the soil =zome of the profile ;
(i.e. they form the sub-s0il breccia). Leaching of the beds which
form the Ereccia and their partial induration is thought to have
occurred concurrently with the lateritisution process.

b
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The evidence given in the disemnssion on ferruginisati
of limesdonc beds and concretions shows thatnlggaiiﬁﬁzcigﬁgltlon
wnich may be partly sltered to ironstone on top, form'thé'bése
of the laterite profile in many places. This suggests Lliab +tha
movement of solutions during lateritisation is downward, with
the downward movement halted by limestone bands until such time
2s those bands have been altered to ironstone. The dissolved
lime is probably precipitated with oxidised sulphide from the
shales as calcium sulvhate (gypsum) in the underlying beds.
This fact mzy be important in the study of processcs of
lateritisation but is o0t discussed further in this report.

(d) Silicification

This process has had a profound influsnce in shaping
the topography of the area. It has affected the Austral Dovns
Limestone and the Maricn Formation, both cof Tertiary age,
and the Winton Formation of Uprer? Crectacecus age.

The Austral Downs Limestone has been silicified to
varying degrees, and in places has been completely replaced
by chalcedony. The chalesdony iz found either in solid :
cuterop as at Carcoory Ruins (north-west corasr Betootu A-mile
Sheet); as large boulders at Tomytonkns W.H. (Bedourie 4-mile
Sheet), or as gibbers such as those to be found in the southerm
part of the Betoota 4-mile Sheet area.

The Marion Formation is highly silicified, particularly
where it consists of very coarse-—grained, chert-bearing sand-
stone. The gibbers which cover large areas of the region are
derived from this sandstone. Although, as indigated by the
comparative ubiquity of the gibbers, the Marion Formation must
once have been widely distributed, its appearance in solid out-
crop is now limited.

The Winton Formation has been less silicified, and to
n limited depth below its present surface level. In the east
limb of the Betoota Dome, where the Winton Formation is overlaln
by Tertiary sediments, the zone of silicification in the
Cretacecous rocks is only 30 feet thick. Over most of the area,
the silicified Winton rocks form a duricrust. In the large
area of the Machattie 4-mile Sheet area covered by the Wilgunya
Formation there is no evidence at all of silicification.

As stated by Fisher, (1957), in a heot climate with
alternating wet and dry seasons silica is readily taken into
solution. Deep chemical weathering has been noted in many
bores in the area, snd surface indications of lateritisation
have been frequently noted, although no true laterites are
present. It is reasonable to assume that the Iarion Formation
was once of greater thickness than is the case today, and has
since buen eroded. Water percolating from the surface would,
in suitable climatic conditions, dissolve silica from the upper
beds of the Marion sandstones and carry it downwards. At the
base of the Tertiary sediments the change in lithology to less
permeable siltstones and sandy siltstones of the Cretaceous would
halt the progress of these sclutions, which would then impreg-
nate the basal beds of the Marion Formation and, to a lesser
degree, the tUP beds of the Winton Formation with silica, Lateral
movement of these siliceous solutions would also bring silica
to Cretaceous sediments not overlain by Marion sandstones.

The reasons for the silicification of the Austral Downs
Iimestone are not clenr. FEvidence from other areas (Casey et.al.
1660) suggests that it is younger than the Marion Formation, and
so would not be affected by the processes oublined above.
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STRUCTURE

Structures are difficult.to define in the Bedourie,
Machattie, Birdsyille, Betoota 4-mile Sheet areas. It is a
region of low relief~and mostly covered by sand, gravel and
alluvium., Lateritisation and silicification have obscured the
bedding of most outcrops. Fresh shaly beds occur below
calcareous concretions and lenses in some areas but do not
crop out. It is rare to be able to measure dips.

The syncline, 20 miles south-west of Glengyle was
mepped from actual bedding in Tertiary sandstone. Steeply
dipping beds occur in the Winton Formation east of Cluny but
reliable measurements were obtained only in two small hills;
the structure is interpreted as a small monoclinal flexure.
A similar structure shown in the section A-B south of
Pippagitta bore is dcubtful and it is based on subsurface
basement contours as shown in the Springvale 4-mile Sheet
report (Reynolds, 1960c); data from Pippagitta bore were
not used to prepare the Springvale contour mzp, so this
data would alter the contours to produce a small flexure, as
shown in the section.

The main fold in the region is the "Betoota dome"
(Wopfner, 1960) who records dips of 3 to 5 degrees on the
flanks. As both Winton Formation and Tertiary sandstone are
weathered, their dips are generally difficult to measure and
the unconformity between them, as reported elsewhere by
Wopfner, was not obvious in the Betoota dome. The folding,
however, is clear on air-photos and the anticlinal axis of
the dome has been eroded to four steep east and west-facing
gecarps, with low dip slopes preserved by the duricrust.

The duricrust has obviously been folded and buckled
during tectonic activity in the region but is a very hard
marker to use, for clucidating structure either by air-photo
interpretation or by ground surveys. Duricrust may show dips
due to -

(1) deposition of silica near or at the water table
so will form at an angle to the dip of the beds;

(ii) dirregular deposition which would produce an un-
even surface;

(iii) surface slope produced by erosion;
(iv) tectonic folding.

However, some obvious structures shown by duricrust dips and
trends in air-photos shown by scarps, strong to faint lines
(?joints, faults, etc.) and lines of possible small structures
~in the duricrust have been included on the map.

Some possible bedding and structural trend lines
shown on air-photos but not obvious in the area occur where
the calcareous sandstones of the upper Wilgunya Formation
crop out. These may be due to minor buckling of beds near
the shelf margin during regional tectonic activity.

The inferred fault in the Bedourie 4-mile Sheet area
is a continuation of the fault shown by ironstone west of
Pulchera Waterhole in the Mt. Whelan 4-mile Sheet area to the
north. It explains the anom=alous position of the granite
ridge below Kamaran Downs bore No. 3. The thickness of the
Longsight Sandstone as interpreted from bore logs increases
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considerably to the cast of Kamaran Downs No. 33 bore logs
also show that the top of the unit is nuch higher east of the
ridge than over it. Thesc facts suggcst that the Longsight
Sandstone was laid down in a2 basin whose west side was formed
by the granite ridge, and that the basin sediments were sub-
sequently uplifted along the o0ld fault line. Because iron-
stone beds have been affzcted by the movement, the age of the
last movement is thought to be post-lateritisation.

GECLOGICAL HISTORY

The hisbry of ftectonic events which have affcected
the Great Artesian Basin in western Queensland will be dis-~
cussed in detail in a later report, but the state of knowledge
in this region and some conclusions recached to date are
outlined belows:

(1) The history of events in the Precambrian is
not known; in the Lower Palacozoic a basin (Georgina Basin)
which was filled by marince sediments extended into the region.
Its western limit is the north-west trending fault necar EKamaran
Downs Ne. 3 bore and the southern and castern limits are
apparently almost the same as the Boulis Shelf edge. According
to geophysical cvidence (Milton and Scedeman, 1951) the south
cdge of the Georgine Basin is ncar the nerth edge cf Lake
Machattie; bore logs show possible Lower Palacozoic "limestone"
as far south as Cluny No. 1 borc. There is no evidence that
Lower Palacozoic sedimecntation (at least with a lithology
similar to the outeropping sediments) extended beyond the
above south-east limit of the Georgina Basin.

(2) ?Devonian scdimentation may have been widespread
in the southern and south-eastern parts cf the region, because
the Betoota bore penetrated glarge thickness of doubtful Devenian
aged sediments; 2,000 fect of continental Devonian sediments
crop out in the Dulcie Range to the north-west. The Georgina
Basin and areas of granite to the north-west were apparently
land at the time, or a shallow shelf (Boulia Shelf) area on
which there was little or no deposition.

(3) Between the ?Devoniasn and Jurassic, major folding
and some faulting occurred, but the extent to which they .
affected the Bedourie-Machattie-Birdsville-Betoota region is nog
known, No sedimentation is known in the area from the ?Devonian
to the Jurassic.

(4) During the Jurassic, down-warping in the central
part of the Great Artesian Basin began and over 2,000 feet of
fresh-water sediments were deposited in the south-ecast part
of the region (DFS Ho.1 bore, Betocta). However, no deposition
apparently occurred on the Boulia Shelf area until fairly late
in the Jurassic or early Cretaccous time.

(5) By early Lower Cretaceous the whole of the region
formed part of a vast freshwater lake. Deposition of the
Longsight Sandstone occurred filling the low areas in the
shelf ares and continuing to fill the Great Artesian Basin
in its central part.

(6) The influx of the sea over the region occurred
gradually during Lower Cretaceous (dAptian) time. The Longsight
Sandstone became marine and the lower Wilgunya Formation formed
in a fairly uniform marine environment. The thickness of ‘%4
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deposits appears to be fairly constant in this region and other
areas in western Queensland; this fact suggests that the Basin
was fairly shallow and sinking at a slow steady rate.

(7) Sagging in the central part of the Great Artesian
Basin began again in Lower Cretaceous (Albian) time. The margin
of the upper Wilgunya Formation, well-marked by the Toolebuc
Member around but inside the margin of the Great Artesian Basin,
suggests withdrawal of the sea towards the area of sag.
Conditions in the basin changed gradually from marine to brackish
and freshwater in Winton Formation (Upper? Cretacecous) time. As
this change occurred the margin of the lake also gradually
regressed.

(8) Minor regional folding occurred in western
Queensland at the end of the Cretaceous (? at the time of the
"Maryborough orogeny" of David, 1950). The buckling seems
to have been along north-north-east to south-south-west axes:
the result of its imposition on the main structural trends of
the region (north-north-west to scuth-south-cast) was -

() formation of low areas in which Tertiary
sandstoné beds and equivalent formations
were depcsited;

(i1) development of ths mesent drainage system.

These results are also partly due to & regional downwarping from
north to south which cccurred shortly after this post Cretaceous
movement. .

(9) At this stage the surface was planed and widespread
lateritisation commenced. Becausc of the great depth of weathering
shown by some bores logs, it is thought that latoritisation took
"a long time. Silicification folleowed and formed an uneven sil-
iceous layer (the duricrust) through the lateritisecd beds.

(10) . Further folding followed later in the Tertiary,
probably at the time of the "Kosciuko uplift" near the end of
the Pliocene. As & result of the folding:

(i) beds were folded upwards against the granite
ridge below Kamaran Downs No.3 bore and some
bucking of beds appecars to have occurred against

he shelf margin further east;

(ii) springs became active and Tertiary limestone
deposits were formed; some of these may not
be due to springs but most scem to be fairly
closely associated with known or suspected
structural features where springs could be
expected; subsequently silicified in parts;

(iii) large amounts of lateritised sands were freed and
formed the basic material for development of
the Simpson Desert dunes and other aeolian
sand deposits;

(iv) the old stream systems were reactivated and
although modified by the more recent structures
and sand dune development, they formed a
similar drainage pattern;

¢O



-

~ 28 -

(v) duricrust and lateritised beds were exposed
to erosion and widespread gibber and iron-
stone gravels occur in the region, not far

removed from the place of their breakdown.

BCONOM.-C GEOLOGY

1. HYDROLOGY

Artesian water: The north-west corner of the Bedourie 4-mile
Sheet area lies roughly 40 miles south of the egge of the
Great Artesian Basin, while the Betoota 4-mile Sheet area
extends to the south-east over the deeper central regions.
Nearly all bores in the area lie within the "Georgina Group",
as defined by Ogilvie (1954).

Of 27 artesian bores in the area, only one has proved
unsuccessful; two others have gince become sub-artesian. In
the remaining bores, the main artesian flow has been obtained
from the Longsight Sandstone horizon, except in Delhi--Frome--
Santos Betoota No. 1 well, water-supply bore, where the aquifer
is the Mooga Ssndstone (Blythesdale Group). However it is not
improbable that in this area the Longsight Sandstone and the
Blythesdale Group are in part equivalent.

In the course of preparing the drill site of the Delhi-
Frome-Santos Betoota No. 1 bore, it was decided to sink a bore
to obtain artesian water. This was sited 400 yards from
the deep 0il bore, and a comparatively small artesian flow was
obtained at 3616 feet from beds of the upper Blythesdale Group,
mainly splintery shales and fine-grained sandstone which were
considered to constitute the Mooga Sandstone. The flow was
28,800 gallons per day; chemical analysis revealed the presence
of 265.2 grains per gallon of dissolved solids, which included
125.6 of sodium chloride and 114.1 of sodium carbonate. This -

is the only bore in the area which draws water from a pre~Cretaceous

aquifer.

The Longsight Sandstone, the main aquifer in this part
of the basin, has given a consistent supply of good water.
In the parts of the region nearest to the edge of the basin, the
aquifer is found at depths varying between 700 feet and 1,000
feet; in bores to the south-east such as Bedourie or Bedkira,
the depth increases to 1,500 feet, whereas the deeper bores
farther south and south-east obtain water from over 2,000 feet,
(Adria Downs - 3,090 feet, Cacoory - 2,673 feet).

Daily rate of flow figures are not available for all
bores, and ‘even those that are do not reflect accurately
present-day conditions, because they were in many cases cal-
culated ten or more years ago, and the rate of flow has almost
certainly declined in recent years. For instance, the daily
rate of flow at Cluny No. 1 Bore decreased by 30% between 1952
and 1956.

In about one third of the bores, artesian water has
been recorded from the Wilgunya Formation. There is no apparent
connection between the aquifers, which range in depth from

iy



290 to 2167 feet. Wilgunya aquifers have been noted in the
Boulia areca to the north (Casey et. ali, 1960), in places
where the lithology becomes silistone rather than claystone.

In the south the water-bearing beds are mainly sandy. It has
not been possible, however, to find any lateral correlation
for any aquifer. The only figures available regarding amount
of flow from Wilgunya aquifers are from two aguifers in Ludlow
No. 2 bore, From a depth of 720 feet, 50,000 gallons per day
were obtained, and from 905 feet 70,000 gallons per day. Since
no information to the conitrary is furnished, it may be assumed
that the water was fresph or slightly brackish. Water supplics
from the Wilgunya Formation, however, arc generally smsll and
of poor quality.

The one artesian bore which proved unsuccessful is
Kamaran No. 3 bere in the Bedourie 4-mile Sheet area. After
passing through 1500 feat of Cretaceous sediments, the drill
entered granite. Only 25 feet of sandstone were encounterced
at the base of the Crctacecous succession, and no water was
obtained. However, an artesian flow of salt water rose from
a sandstone band in the Wilgunya Formation, some 200 feet above
the granite.

The two bores which were once artesian and are now
sub-artesian are Coorabulks No. 10 bore znd Ingledoon No. 1
bore, both situated in tlie northern half of the Machattie 4-
mile Sheet area. The Coorabulks bore was drilled in 1909,
when a flow of 1,062,4C0 gallons per day was recorded. By
1943 the flow had decrzased by over 75%; subsequently it was
found necessary to use a wind-pump to obtain water. As
Coorabulka No. 11 hore, about 5 miles to the north-west and
at the same elevation, was drilled in 1956 and gave a flow of
958,000 gallons per day the graduval failure of Coorabulka No.
10 as an artesian bore was not due to reduction in local
potential, but, more likely to silting of the hole or corrosion
of the casing or both. The sam explanation holds for Ingledoon
. 1 bore, 35 miles to the north-east. ;

Sub-Artesian Water: Attempts to obtain economic supplies of
sub-artesian water have met with varying success, and have been
made almost entirely in the southern part of the area. In the
Birdsville area six bores were sunk on Adria Downs property,

only two of which were successful; water rose under pressure
from sediments best interpreted as Recent alluvial deposits.

In Adria Downs No. 1 and No. 2 salt water was found in yellow, -
sandy clay of Winton age; fresh water rose under slight pressure
from Tertiary to Recent sediments, but insufficient quantity te
be of any use. Th the rest, only salt or "bitter” water was
encountered. Two other shallow bores in this area, Dickerrie
No. 1 and No. 2 on Glengyle prbperty, were drilled side by side
and between them produce some 45,000 gallons of good water per
day from a sequence of sand and sandy gravel of Recent age.

The Betoota area contains only three producing sub-
artesian bores. Two of these are on Mt., Leonard property
in the south-east. They are the Wyerie twin bores, which are
50 yards apart on either side of the road which Tead from M.
Leonard to Planet. Thc main water supply comes from the base of
the Tertiary rocks which cap the east limb of the Betoota Dome.
Other aquifers were met with in the underlying Winton Formation
at depths of 220 and 335 feet, but the supply was very small,
and nothing is known of the guality. One other bore, 4 miles
south of Mooraberrie Homestead, produces good water, but no

Y
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record is available of strata or aquifers. Several attempts
were made at the beginning of the century to find suitable’
sub-artesian aquifcers in the area around Mooraberrie; there
are no records of these boresz' “"in some cases their location
has become obscure. However, 1t is certain that in every
instance only salt water was found.

Delhi Petroleum Company, in 1959, drilled three bores
to a depth of about 500 feet in the area around Betoota. Delhi
Well No. 1 and Delhi Well No, 2 penetrated alluvium and Winton
sediments, finding only & moderate supply of roor quality or
salt sub-artesian water. Delhi Well No, 3 dis.losed a
predominantly shale succession and no water.

Two sub-artesian bores in the Machattie 4-~mile sheet
area, Coorabulka No. 10 and Ingledoon No, 1, have alr:ady bcen
described in the section on artesian water, In the Bedourie
area there were vreviously no sub-artesian water bores. During
the 1970 seismic survey carried out by the South Australian
Mines Department, a shot-hole (No,100), drilled to 75 feet,
gave a sub-artesian supply of 24,000 gallons per day of
brackish, slightly bitter water. . The owner of Kamaran Downs,
on whose property the shot-hole is situated, proposes to
instal a wind pump and use the water for sbck. Judging from
the log of the nearby Kamaran No. 3 bore (2 miles to the
north), the aquifer in this case seems to be of Tertiary age.

Aquifers: The only reliable aguifer in this area is the basal
Cretaceous Longsight Sandstone. It provides a considerable
annual output, and even considering the increasing demand placed
on it in terms of new bores, there would seem to be still a

good potential, for bores drilled within the last six yecars

have yielded flows of between 500,000 and 1,000,000 gallons

per day. The water is usually hot, particularly in bores
drilled to 2,000 feet or more. Drillers' logs and locally
gathered information scems to indicate consistently good
quality. -

Water obtained from the Wilgunya Formation is
moderately good, but salt flows have been recorded. ILateral
correlation of the aquifers has not been possible, and on
this basis it would be verydifficult to predict a position or
depth at which a water supply might be found. In every instance
where artesian or sub-artesian water has flowed from the
Wilgunya Formation, it has been found by chance in drilling
to greater depths to obtain artesian water from the Longsight
Sandstone. Water is more likely to be found where the
lithology is more sandy or silty than where it is shaly.

The Winton Formation seems very unrecliable; in
many places it has yielded oaly salt or brackish water. Nor
do the Winton aquifers have a very high potential, and
quantities measured are usually small. In fact, nonec of the
sub~-artesian bores in this area draw their suppiies from the
Winton horizons.

The Marion Formation, on the other hand, produces
useful quantities of brackish to good water, and at sufficient
pressure for it to be called sub-artesian. Wyerie tores and
the bore at Mooraberrie in the Betoota area, and the shot-hole
bore on Kamaran Downs in the Bedourie area draw their supplies
from sediments of probable Tertiary age. Even in soOme unsuccess-
ful bores small but uneconomical amounts of fresh water have
issued from the sandstones of the Marion Formation. Thus while
the Tertiary aquifer is not entirely reliable, it has produced

more favourable results than the Winton Formation. V%



“Four -bores (Adria Downs Nos. 1 and 2, Dickerrie
Nos. 1 and 2) in the Birdsville ares derive their supplies
from the sands and gravels in the alluvium. This water is
under slight pressure. Water from recent formations has
also been recorded in other, deceper bores in the region.

Springs: The only springs known in the region occur in the
extreme north-western margin (Alnagatta, Bookerra and Beppery
Springs) and in the south-west corner near Pogppel's Corner.
Little is known of these springs. Beppery Springs yield a

good supply of water suitable for stock and attempts have been
made by Mr. Clanchy of Kamaran Downs to keep them open as a
permanent supply. It is thought that the springs in the south-
west corner also yield fairly good water as noted in the earlier
discussion on spring deposits.

Ground Water: Wells sunk to reach ground water are mainly
in the west of the arca, and have met with varying success.
With two exceptions, wells have been sunk to depths of the
order of 20-30 feat; these exceptions are both on the
Betoota 4-mile Sheet arca and are:- Glenny Well, four miles
north of the South Australian/Queensland border fence and 24
miles south-east of Roseberth, holds good water at a depth
of 35 feet; it is brought to .the surface by wind-pump and
stored in a tank. Eight miles Yo.the east of hére, Ringa-
murra Well, 80 fecet deep, contains uUseless, salty water. No
lithological record is available for either of these wells.

On Glengyle property in the west there are several
wells, but the general record of water obtained is poor. A
well was sunk at Muncoonie in 1960 to a depth of 24 feet where
it produced salt water; a small supply of fresh water issued
from a calcarcous sandstone band at 20 feet. This is the
only case in which a reccerd of lithology is available. .
Aborigincs who formerly roamed the ares are reputed to hawve
dug shallow wells for water, but their positions are not
known and none have becr seen by the authors.

Numerous sozks occur in the region; they are mainly
below the beds of dry large waterholes in the main stream
chamnels. Tim's Soak on Eyre Creek, 5% miles north-north-
east of Bedourie, is about 10 feet deep and yields a good
supply of potable water: fresh water is obtained in soaks
down to 10 feet in Dickerrie, Titchery, Kalidawarry, Kuddaree
waterholes along Eyre Creck on Glengyle Station; others have

been reported elsewhere in the region.

Surface water: During the summer season three rivers bring water
from the monsoonal rains in the north into the region. They are
the Mulligan River which flows to the south-south-east along the
border of the Simpson Desert, Eyre Creek (and its tributary

King Creek), which is joined by the Mulligan River at the south
edge of the Bedourie 4-mile Sheet area, and the Diamantina River
which flows from north-east to south-west across the Machattie
and Betoota areas. Both Eyre Creeck and the Diamantina have
broad flood-plains dissected by many chammels of generally
shallow depth; the present course of the Mulligan River is
limited to a large extent by sand dunes but flood-outs occur
between dunes just north of where the [Mulligan joins Eyre

Creeck.
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In many places along the courses of all these rivers,
deeper channels have formed which retain a more-or-less
permanent supply of water. his may, however, be almost com-
pletely dissipated in times of drought, for when local rain
fails (annual average only 8 inches), cvaporation greatly
depletes the supply. The following waterholes were reported
in 1960 to be permanent: Tomydonka and Glengylc holes on
‘Eyre.Creek, the Birdsville hele in the Diamantina (town supply)
and Paracoola Waterhole on Mt. Leonard Station. However, even
these may some day go dry - Madigan (1945) reported that
Dickerrie Waterhole in Eyre Creck (Birdsville arca) was .
permanent but all waterholes along Eyre Creek i the Birdsville
area were dry when visited in August, 1960.

Generally speaking, the larger waterholes carry water
if not at the surface, in shallow soaks below the surface,
most of the time.

The quality of the water depends on how long it has
been stored in most cases; water filling Kalidawarry Water-
hole on Eyre Creek in the west part of Glengyle remains fresh
for 2 years and then, if not supplemented during that time,
turns salty. This part of the course of Eyre Creek contains
salt waterholes and Dunstan (1920) has reported salt deposits
at Lake Kalidawarry up to four feet thick.

5. OIL

In 1959, Delhi-Frome-Santos sank an exploratory oil
well in the centre of the Betoota Dome. A gas show was en-
countered in sandstone of the Blythesdale Group and oil stains
were recorded from the Walloon Coal Measures. Drill stem tests
proved negative in both cases. :

Mott (1952) includes the Bedourie bore as one with
'reported showings of o0il or gas not confirmed by analysis,
but considered important and authentic'; the nature of the
showing and the source of information is not given.

The only beds that are considered as good source.
beds for oil are the Lower Palacozoic marine beds of the
Georgina Basin whose south-cast margin is thought to occur
through the region, Their thickness is not known but Milton
and Seedsman (1961) postulate greater than 5,000 feet of
Palaecozoic to the "red marl" beds near Bedourie. The "red
marls" may be Permian or Lower Cretaceous. Probable Lower
Palaeozoic beds occur in the region at depth east of the fault
near Kamaran Downs No, 3 bore but do not occur above the granite
in the bore. They are possibly folded against the fault as
shown in section A-B of the map and may yield oil if reservoir
conditions occur within them. The dark marine shales of the
Cretaceous are also possible source beds, but there is no record
of 0il or gas having been found in the Wilgunya Formation in
any of the bores in th:» area.

3. OTHER FUELS AND MINERALS.

(a) Coal and lignite have been reported in the logs of
some of the water bores (see graphic logs of bores of the
various 4-mile Sheet areas). Dunstan (1920, p.29) states:

'Mr. McIntyre, an experienced well-berer, states that in
several of the artesian bores sunk about Sandringham to the
west of the Georgina River (Eyre Creck) he has met with 6

feet of brown coal much impregnated with iron pyrites and that
it is closely associated with the water-bearing beds'. These
occurrences do not appear to be of cconomic importance.

+ﬁ
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PLATE TX

Gypsum scarp (6-8' high) along north-west
side of Pulchera Waterhole, Mulligan River,
(Mt. Whelan 4-mile) taken in 1958.
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(b) Small traces of uranium minerals are known from
the Toolebuc Member (Casey et al, 1960, p.65) and from
fossiliferous Tertiary limestone (Appendix I of this report).

(c) ?Celestite was found as crystalline fragments
on the surface south of Lake Wickamunna in the Bedourie 4-mile
Sheet area; they are from the upper Wilgunys Formation and: in
about the same stratigraphic position as the alumina, barium,
strontium, phosphate mineral found in the Springvale 4-mile
Sheet area (Reynolds, 1960c, p.2l1).

(d) Gypsum deposits which occur in the northern part
of the Bedourie area (and south edge of the Mt., Whelan ared sce
Plate IX) are also described by Reynolds (1960c). They are
quitd thick but not of economic importance because they are
s0 isolated.

(e) ILake Kalidawarry on Eyre Creek in the west part of
Glengyle Station and other small lakes ncarby contain large
quantities of salt. Dunstan (1920) reports 'many thousands of
tons of the mineral are supposed %o be buried below deposits
of recent alluvium.'

(f) As in the Springvale area, unconfirmed reports of
precious opal were received for the Bedourie area. The
deposits were supposed to occur one mile north of Humpamurra
Tank on Glengyle Station, and at another locality 14 miles
to the east. DPotch opal veining in ironstone was noted at the
first locality and precious opal coulfre present. The veining
appears to be associated with small structures.

ACKHOWLEDGEMENTS

Our thanks are expressed to the Chairmsn and
members of the Diamantina Shire Council and the people of
* the Shire for their help and hospitality in 1960; we are
grateful in particular to Mr. K. Doran, the Shire Clerk.
Station people were most co-operative and we thank them also
for their help and information. The bore information supplied
by the Irrigation and Water Supply Commission, Brisbane, has
proved very useful and we also appreciate bore details from
Mir. R. Ruwaldt, driller of Bedourie. The 'co-operation of
Helicopter Utilities Limited pilots is acknowledged. Dr.
H. Wopfner of the Scuth Australian Mines Department gave us
some helpful comments on some aspects of the work. Delhi
Australian Petrocleum Ltd., and Santos Ltd., gave us some
very useful information before field work began.

As a final note, we wish to record our gratitude to
Mr. A.B. White, mechanic; Mr. P. Rothlisberger, cook, and
the late Mr. A, Stenstad, field assistant, whose death in
April, 1961, is noted with regret.

Y1



A
- b =

REFERTNCES

CASEY, J.N., 1959 - HNew nares in Queensland
stratigraphy, North-%West
Oueensland., Aust. 0. and
Gas J., 5(12), 31-36.

CASEY, J.N., REYNOLDS, M.\., DOW, D.B., PRITCHARD, P.W.,

VINE, R.R., =nd PATEN, R.J., 196C -~ The geoclogy of the Boulia
area, western Qusenslnnd.
Bur. Min. Resour. fust. Rsc.
1960/12 (Unpubl.). '

CONFAH, T.H., =2nd HUBBLE, G.D., 1960 - The geology of
Queensland. J. Geoli Soc.
Aust., T, 373-386.

Micropalacontology of samples
of sediments from the Great
Artesian Basin, Queensland.
Bur. Min. Resour. Aust. Rec.
1360/25 (Unpubl. ).

CRESPIN, I., 1950

{

CRESPIN, I., 1961 - Micropalaeontology of further
rock samples from the Great
Artesinn Basin, Gueensland.
Bur. Min. Resour. Aust. Rec.
1961/35.

CROOK, T., 1913 - Septaria: & defence of the
shrinkage view. Geol. Mag.,
10, 514-515.

DAINTREE, R., 1872 -~ ©TNotes on the geclogy of the
' colony of Queensland. Quart.
J, Gecl Soc. Lond., 27, 271-317.

DiViD, T.¥W.E., 1950 -~ The geology of the Commonwealth
of Austrnlia. Volume I,
arnold & Co., London.

DAVIES, A.M., 1913 -~ The origin of septarian structure.

DICKIKS, J.M., 1960 -~ Cretaceous marins macrofossils
from the Great iLAritesian Basin in
ueensland. Bur. Min. Resour.
Aust. Rec. 1960/69 (Unpubl.).

DUNSTAN, B., 192C =~ TNorth western Queensland.
Geological notes on Cloncurry-
Camooweal~Burketown-Boulia area.
Publ. geol Surv. Q1d, 265.

FISHER, N.H., 1958 - Notes on lateritization and
mineral deposits.: Aust. Inst.
Ifin. Metall., Stillwell
imiversary Volume, Dec. 1958,
133~141.

HODGKINSON, 2 P 1877 - North-west ¢xplorations. Brisbaneg,
; by futhority. (fﬁ’




a 3B -

JACK, Rolis . 192% - Some--developments in shallow
' water arens in the north east
of Souvth Austrnlis. Bull.
Geol Surv. 5. dust., 1l.

JACE, R.L., - 1930 - Geological structure and other
factors in relation to under-~
ground water supply in portions
of South Australia., Bull., geol
Burv, S. sust., 14.

JACK, R.L. and ETHERIDGE, R., 1892 - The geology and palacont-
ology of Quesnsland and New
Guinea. Eubl. 0l Surv. 9Qld, 92.

LAING, 4.C.M., and POWER, P.E., 1958 - New nenmes in Queensland
and stratigraphy (Part 2).
Carsantaria Basin (ﬂont ). lLustr.
0. and Gns d., 5(9),  —

MADIGAN, C.T., 1936 - The Australian sandridge deserts.
. Geogr. Rev., 26(2), 507 227
MADIGAN, C.T., 1938 ~ The Simpson Desert and its

borders. J. Roy. Soc. N.S.W.,
TEs H503=53h4 ;

MADIGAN, C.T., . 1845 - F{impson Desert expedition 1939.
Scientific Reports. Trans. Roy.
Soc. 8. Aust., €69(1), 118-139.

MILTON, B.E. and SEEDSMaAN, K.R., 1961 -~ Seismic survey 1960,
Great Artesian Basin South
Australia and Queensland.
Prelim. Rep. S. dust. Min. Dept.,
1261/60. ' ' '

MOTT, W.D., ' 1952 - 011 in Queenslond. Qld. Govt
Min, J., 53, 848-861,

NOLKES, L.C. and TRAVES, D.M., 1954 - Outline of the geology of
. the Barkly Region in "Survey of
Barkly Region, 1947-1948".
Sci. ind. Res. Org. HMelbourne.
Ld Res. Der., 3, 34-41.

OGILVIE, C., 1954 -~ The hydrology of the Queensland
portion of the Great Artesian
Basin, Appendix H to "irtesian
water supplies in Quecnsland".
Brisbane, by Authority.

PATEN, R.dJ., 1960 - acustrine sandstones and lime-
stones and spring sinters of far
western Queensland - in The Geulo y
of Queensland. J. Geol Soc.
Aust., 7, 391-393.

PATEN, R.J., 1961 -~ Tertiary geology of wzsternm
- Queensland. Bur. Min. Resour.
Aust, Rec. 1901/




PLUTIN, H

PETTIJCHT,

REYNOLDS,

REYNOLDS,

REYNOLDS,

RIYNOLDS,

l-llllf 9

F.J.,

Moha,

Matis

§UA

Jll&.’

IJIO J‘l .y

RTCHARDSON, W.i.,

RICHARDSON, V...,

SPRIGG, R.

TARR, W..

CG’

T0DD, J.E.,

WEEKS, L.G.,

WHITEHOUSE

F.¥.,

1958

1956

1920

1950

1960

1960

1913

1953

1930

(a)

Rate of formation of 4 dia-
genetic calcarecous concretion,
J. Sediment, Petrol., 28(3),
3606-371.

"Saedimentary Rocks", 2nd sdition.
Harper & Brothers, New York.

- Review of type localities
and §tratigra, y of the Crotac-
sous of the CGre=t Artesian
Basin in Queensland. Bur. NMin.
Resour. Aust. Rec. 19¢€

~ lesozoic and younger
sedinents of the Gilberton and
Georgetown 4-mile Sheet areas.
Bur. Min. Resour. Aust. Rece.
1960/606. -

- Geology of the Springvale
4-mile Sheet area, Queensland.
Bur. Min., Resour. Aust, Reg.
1960-92,

~ Ths EBromangs Sub~-Bas
The Wegtern Margin -~ in "Tko
Geoloqy Ei CLﬁon§1ﬂga“ Jd. @eol
Soc. fust., 7, 318-323.

On the ocrigin of scptarian
structure. DMiner. Ih vy LB
327~-338.

m™m 28

Tho rdatiye of concreticns.
Geocl. Mag., 58, 114-124.

Petroleum prospects of western
paris of Great Alustralian

Artesian Basin, Bull. fun. AissS.
Dotr. Geol., 42(10), 2465-2491

Syngenctic origin of concretions
il’l Shc‘?.lf.!. B.Ulllo gEEOl SOC- .umt')rc,

More about septarian structure.,
Geol Mag.,, 10, 361-364.

Environment and mode of origin
and facies relationships of
carbonate concretions in shales.
J. Sediment. Petrvl., 23, 162-
173

The geology of Queensland.
Handbook sust. 4ss. sdve Sci.,

23-39.

SV

.



v 2

- 57
WHITEHOUSE, F.W., 1940
WHITEHOUSE, B.¥W., 1941
WHITZHOUSE, F.W., 1945
WHITZHOUSE, F.¥., 1948
WHITEZHOUSE, F.W., 1954
WOOLNOUGH, W.G., 1927

WOOLKNOUGH, W.G., and DAVID, T.¥%

WOPFNER, H., 1950

W

.E., 1926 -

Studies in the late geological
history of Queensland. Pap.
Uaiv. 0ld Dept Geol., 2(T),

The surface ¢f western
Queensland. Proc. Rcy. Soc. G.,
53, 1l=22. ?

Geolugical work upon the Great
Artesien Basin. and Additional
nctes on the g 2logy of the
basin. Jdppendices C and D.to
artesian water supplies in
Queenslandé., First Interim
Report, 22~28. Brisbane, by
Authority.

The geology of the Channell
Couniry of south western

Queensland. Bull. Q. Bureau
Invest., 1, 1-23. '

The geclcgy of the (ueensland
portion of the Great JArtesian
231n., J4ppendix G to "artesian
Water Supplies in Queensland".
Brighane, by Authority.

The chemical criteris of
peneplanation. J. Riy.
I‘T.S.W., 61, 17"’530

Soc.

Cretaceous glacistion
in Central Australia. Quart. J.
£col Soc. Lond., 82, 332-435.

On the structural development
in the central part of the
Great Artesian Basin. Trans.
Rov. Soc. S. dust., 83, 179~193.




v

&\

APPEmDLIA 1

“EXAMINATION OF A MINGRAL IN A SHELLY LIMISTONE

FROM THE BOULIA AREA S.W. QUELWSLAND,

The specimen, labelled GAEZ 72%, was submitted in
December, 1960 by M.A. Reynolds for identification of a
bright yellow mineral. This mineral forms rare coatings
on coarsely crystalline calcite lining small cavities in
the rock.

A scraping of the mineral gave an X-Ray powder
diagram of celcite, principally, #ith a group of low angle
lines from the unknown, superimpuszed. An X-Ray spectro-
graphic analysis showed the metallic elements in the powder
scrapings to be uranium, arsenic, and vanadium in that order
of abundance.

Because of the extremely minute gquantity of mineral
present the spectrogram was fairly weak sO it was considered
necessary to verify the presence of uranium by the fluoride
bead test; this gave a strong positive result.

The group of low angle lines conforms to the pattern
of carnotite.,s gptassium uranium vanadate. The presence: 0L
arsenic cammot be explained; it is not part of the carnotite
structure, therefore its presence may be explained either as
an impurity in the limestone or as part of some other unident-
ified mineral.

W.M.B. ROBERTS
Bureau of Mineral Resources,
Canterra.

* GAB 72 locality is in Tertiary limestone beds north of
Eyre Creek on Glengyle station.

Casey et al. 1960 noted that fish scales and teeth coated
with a pale yellow-green mineral are present in the Toole-
buc Member of the Wilgunya Formation in the Boulia area,
Giving ¥t e radiéomebric count of ¥ to 4 times background’

An X-ray diffraction determination was carried out by W.M.B.

Roberts, which showed the presence of novacekite (hydrated
magnesium uranium arsenate) and carnotite. ‘

s
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APPENDIX IT

Hydrology Tables and Correlstion Charts

Introducticn.

In this appendix all available details concerning
artesian and sub-artesian bores have been tabulated. In
some instances this information is incomplete due to in--
adequate reccords.

The bores have been listed in tables in alphabetical
order of 4-mile Sheet areas; each table is accompanied by
a- graphic representation of the bore-logs for that area. 'In
the graphic diagrams details have been inciuwded of strata,
aquifer horizons and celevations of the bores; the positions
of the bores are taken from geological sketch maps of the
4-mile Sheet areas. In addition, tentative correlations
have been made for some of the units described in this
report.
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DIAGRAMMATIC CORRELATION OF BORE LOGS IN THE BETOOTA 4-MILE AREA. I3
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DIAGRAMMATIC CORRELATION OF BORE LOGS IN THE

BIRDSVILLE 4-MILE AREA.
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GEOLOGICAL SKETCH MAP OF THE BEDOURIE-MACHATTIE-BIRDSVILLE-BETOOTA AREA.
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TOPOGRAPHICAL SKETCH MAP OF THE BEDOURIE-MACHATTIE-BIRDSVILLE-BETOOTA AREA.
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