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EXPLANATORY NOTES ON THE MOUNT WHELAN
GEOLOGICAL SHEET.

Compiled by

M.A. Reynolds

The Mount Whelan Sheet area marks the north-eastern
limit of the Simpson Desert and almost half is covered by sand.
Nevertheless, the area is geologically interesting because it
is here that the north-western margin of the Great Artesian
Basin transgresses the southernmost outcrops of the south-
eastern plunging Toko Syncline, a southerly extension of the
Georgina Basin. The Mount Whelan area extends from the
Northern Territory - Queensland border at 1380 East to 139030‘
East Longitude, and between Latitudes 23° and 24° South.

Except for the Simpson Desert, most of the Mount Whelan
Sheet area is used for cattle grazing. The biggest holding,
comprising Herbert Downs, Marion Downs and Breadalbane Stations,
is leased by the Marion Downs Pastoral Company; this holding
is mostly in the Mount Whelan area, but extends on to
adjoining areas, see Figure 1. Two other big stations,
Glenormiston (Glenormiston Pastoral Company) in the north-west,
and Sandringham (Kidman Estates) in the south, adjoin the
Marion Downs Company properties. Smaller properties in the
country within and around the Toko Range such as Carlo Station,
and Craven Peak's Holdings, have not shown much development
because of feed and water shortages. The Badalia sheep station
extends into the north-east of the Mount Whelan area, north of
the Georgina River.

The climate is typical. of central Australia with hot
summer and mild winter conditions, marked daily temperature
variations, and sparse rainfall - mainly from storms in the
summer and annually less than 6 inches. A few sand and dust-
storms occur each year. The region is well-known for its
mirage effects, particularly at daybreak, and these may give
quite deceptive impressions of the topography in some places.

Access into the eastern half of the Mount Whelan area
is possible along station tracks which are easily reached from
the main Boulia-Bedourie road, (Figure 1). Although the
tracks are generally well-maintained, high-low range, 4-wheel
drive vehicles are the most convenient for use in the area.
The northern and north-western edges may be reached from
station tracks via the Boulia-Glenormiston road, and more
distant parts by cross-country traverses. Rain may impede
access because of the clayey surface in some parts, by
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wash-outs, or because streams may become impassable, (the
Georgina River, in particular, may become impaséable for up to
two or three months). The Simpson Desert is accessible by
helicopter, or by suitably equipped vehicles, and with good
organization, as shown by Geosurveys Ltd (Sprigg, 1963), and
by the French Petroleum Company (C.G.G., 1964), who have
recently crossed the central and southern parts of the Desert.

Water supplies are available from bores, springs and
soaks, and some of the earth tanks in the eastern half of the
area, but the quality is not everywhere dependable. Waterholes
along the Georgina and Mulligan Rivers may contain good
supplies; Paravituari Waterhole on the Georgina (see Figure 2)
is the most reliable. Evidence seen during helicopter
traverses suggests that soak or spring supplies are available
from the interdune areas at the eastern side of the Desert,
west of Duck Point Waterhole on Marion Downs,

Planimetric maps of the Mount Whelan Sheet area at
4-mile scale are available from the Department of National
Mapping, Canberra, and planimetric maps at 1:250,000 scale are
also being prepared., Photomaps at 1-mile scale can be
obtained; they were prepared from aerial photographs at
1:48,500 scale, taken by the Royal Australian Air Force during
1951.

PREVIOUS INVESTIGATIONS

A detailed account of early investigations in the
Western Queensland region was given by Casey, et al (1960) and
a more recent summary of reports affecting the Glenormiston
Sheet area (and parts of Mount Whelan) is in Reynolds and
Pritchard (1964). Another useful guide to work done in the
Georgina Basin, as a whole, is a bibliography of published
and unpublished reports and maps of the Basin (up to February
1964), by K.G. Smith of the Bureau of Mineral Resources.

Some of the more important of early references to the
Mount Whelan region include the publications of Whitehouse
(1930-1940), and his main paper on the Great Artesian Basin
(1954) is also pertinent. 6pik's studies (1956-1961) on the
Cambrian and Ordovician of western Queensland slsc refer to
the Glenormiston and Mount Whelan areas; he has recently
dﬁscribed the early Upper Cambrian fossils from these areas,
(Opik, 1963). Palaeontological work on Cretaceous samples has
been done by Dickins (1960) who identified the macrofossils,
and Crespin (1960, 1961) who listed the microfossils and later
(1963) described some of the Foraminifera.
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Specific references to that part of the Simpson Desert
which is in the Mount Whelan Sheet area are given by Madigan
(1938, 1945). Jack and Etheridge (1892) and Jack (1895)
referred to water boring in the area, and Dunstan (1920) gives
a fossil location, some hydrologioal information, and notes
on coal, gypsum and salt occurrences.

Surveys in the Mount Whelan area since 1957 may be
summarised as follows:

(1) Reports were prepared by Leslie (1959 - general geology)
and Taylor (1959 - palaeontology) on field mapping in
the Boulia-Toko Range-~Glenormiston ares for Frome-
Broken Hill in 1958.

(2) Reconnaissance traverses were also made into the area
during 1958 by members of the joint Bureau of Mineral
Resources (B.M.R.) - Geological Survey of Queensland
(G.S.Q.) Georgina Basin Party under J.N. Casey; some
detailed work was done in the Toko Ranges and from Sun
Hill to the Mulligan River.

(3) The B.M.R. aeromagnetic survey in 1958 made two
reconnaissance flights across the area (Jewell, 1960).

(4) During 1959, Mines Administration Pty Ltd conducted a
semi-detailed gravity survey in the Toko Range area for
The Papuan Apinaipi Petroleum Co. Ltd (Starkey, 1960),
and some field mapping was done by Laing (1960).
Austral Geoprospectors carried out a seismic reflection
survey in the same area for Papusn Apinaipi and
Phillips Petroleum Company during 1960-61 (P.P.C.,1961).

(5) Mulder (1961), in a report on the Georgina Basin
prepared for Shell, refers to the Mount Whelan Sheet
area; this is a study based on photo-geology,
published and unpublished reports, and a short field
trip.

(6) During 1960, several traverses were made in the eastern
half of the area by the B.M.R., Great Artesian Basin
Party, under M.A. Reynolds; a helicopter traverse was
made to visit outcrops in the Simpson Desert, and a
section was measured in the southern part of the Toomba
Range. A gravity survey was also done at this time by
the B.M.R. Helicopter Party, (Barlow, in prep.).

(7) The South-eastern Georgins Basin Seismic Survey
started in 1963 and is being continued in 1964, mainly
in the north-eastern and south-central parts of the
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Mount Whelan Sheet area (Robertson, 1964k A preview
report on the 1964 programme by P. Jones and J. Stanley
(B.M.R.) gives a useful summary of the results of
previous geophysical work in the area,

(8) The current (1964) Georgina Basin aeromagnetic survey
covers the Mount Whelan area, at 2-mile north-south
spacing.

The Mount Whelan Sheet area falls within Authority to
Prospect 54P which is held by The Papuan Apinaipi Petroleum
Co. Ltd.

PHYSIOGRAPHY

The drainage of the Mount Whelan Sheet area is
controlled by two major stream systems, that of the
Georgina River in the north-east corner, and that of the
Mulligan River in the central part (Figure 2). The Georgina
River, mainly a system of braided channels with a low gradient
less than one foot per mile, flows to the east and across the
overall regional gradient to the south. It appears to have
been diverted to the east by topographic features associated
with the Sun Hill Fault, and continued east along the strike
valley of the Cretaceous Longsight Sandstone. East of the
Mount Whelan area, the @Georgina River turns to the south
and flows through the western edge of the Springvale Sheet
area. This river is more likely to flow than others in the
area because its head waters are 250 miles to the north in a
region of generally higher rainfall, and because of its large
catchment area.

The Mulligan River begins in the northern part of the
Mount Whelan Sheet area in the Toko Range and its course is
controlled by the strike valleys of soft rocks in the Toko
Syncline sequence. Where the Toko Range disappears below
younger sediments to the south the River meanders to
Pulchera Waterhole, where it is joined by Sylvester Creek.
At Pulchers Waterhole, the Mulligan River resumes a south-
south-east course apparently following along the south-eastern
extension of the Toomba Fault.

The highest part of the Mount Whelan Sheet area - 700
to 800 feet agbove sea level - is in hills in the north-western
corner. The hills are cuestas of Palaeozoic sandstone, capped
by lateritized Cretaceous rocks, south-west of the Toko Range.
The main part of the Range is composed mainly of the silicified
Carlo Sandstone which forms a plateau in the axial part of the
Toko Syncline, and a cuesta with a strong eastern scarp along
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the eastern limb. Where the Range dips below younger
sediments to the south, elevations have dropped to about
400 feet,

Another strong topographic feature in the north-western
corner is formed by the western limb of the Toko Syncline.
The rocks have been up-turned against the Toomba Fault to
form the Toomba Range. It has a trend parallel to the Toko
Range, and is composed of strike ridges of steeply dipping to
vertical and overturned rocks, mainly carbonate rocks on the
western side and silicified sandstones to the east. Elevations
vary from over 650 feet above sea level near the Toomba Gorge
to about 500 feet where the Range merges with the Simpson
Desert to the south. West and south of the Toomba Range,
inliers of Upper Proterozoic rocks protrude through the sand
of the Desert; they are in part mesas capped by lateritized
Mesozoic rocks.

Cretaceous and Tertiary rocks form the dominant
topography of the eastern half of the Mount Whelan Sheet area.
The highest parts are plaﬁeaux and mesas of lateritized rocks
with a duricrust (siliceous) cap, are generally flat, and
have elevations up to 550 feet above sea level. High ridges
(Mount Coley) and peaks (Mount Whelan) formed of silicified
spring deposits are locally prominent in this terrain. The
main range of hills extends from south of the Georgina River,
along the eastern edge, to the south-eastern corner of the
area. A subsidiary belt of buttes and narrow mesas is also
prominent to the west of the main range; the trend is
arcuate from Mount La Touche in the north to The Sisters in
the south. It was probably part of an extensive plateau
which originally included the range to the east, but is now
a residual belt forming the main drainage divide between the
Georgina River and Sylvester Creek. Apparent lineations are
shown by ridges in this belt and it may reflect structures
in underlying rocks.

The country falls gradually to the west towards the
Mulligan River from the belt of ridges but is locally
interrupted by a low rocky plateau of Lower Cambrian basement
which protrudes through the Cretaceous. This plateau trends
south-south-east and is formed of dense silicified Sylvester
Sandstone. The Sylvester Creck and some of its tributaries
have dissected the eastern side of the plateau and cut
through the southern part to join the Mulligan River to the
gsouth-west. 4 low (but strong,) scarp marks the central
western side, but in the south-west the plateau merges into
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a low rise of Sun Hill Arkogse rocks.

At Sun Hill in the north, Lower Cambrian rocks crop
out along the southern side of the Sun Hill Fault through
hard eand soft layered carbonate rocks of the Georgina Lime-
stone. ©South-west of the fault the carbonate rocks have been
buckled or have a low south-west dip and occur as low
terraced rises or as strike ridges, (in many parts, as lines
of limestone plates on the surface). East of the fault the
carbonate rocks are generally subhorizontal and crop out along
the course and in the channels of the Georgina River; they
are covered south of the River by south-dipping Cretaceous
rocks, The fault has obviously caused the diversion of the
Georgina River from a southerly course in the Glenormiston
arca to an easterly one, and the River has continued on this
course through the strike valley of the soft sandy basal
beds of the Cretaceous rocks.

Apart from the Toombe and Toko Ranges in the north,
the western half of the Mount Whelan Sheet area is covered by
sand of the Simpson Desert. The sand is mainly in ridges
with a dominant north-north-westerly trend. The ridges are
never more Shan about 50 feet high, and are asymmetrical with
a steeper/é?%%.er%nxerdune areas are drift sand or claypan:
subhorizontal to low dipping rocks of the Toko Syncline may

crop out in claypans in the northern part.

Except for the trees along streams and in arecas of
carbonate outcrop, the area is generally barren. Most of the
larger trees (Coolibahs, and other eucalpyts) are concentrated
along the main streams. Other trees along watercourses may
include Minnaritchie and Gidyea, although the latter are
found in the areas of carbonate outcrop as well. Drought
conditions generally prevail and stock feed is usually scarce;
however, grass and herbage become abundant in most parts after
rain, and the stock seem to regain good condition guickly.

The sandy parts of the Desert are covered by spinifex, but
may yield herbage after heavy rain.
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Membexr limestone with green shave Incceramus), Foraminifera  basc. in central eactcrn edge of Mount Whelan
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Lower beds 450~ Sandy glauconitic gypsifer- Ahundant arenaceous Lpparently conformable on Hilly country in eabt ol MOMLC Whelan area;
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AGE FORbuTTCON TEICKNESS LIRS 0GY FOSSILS STRATIGRAPHIC DISTRIBUTION and
(feet) RELATIONSHIPS TYPE of OUTGR&P
The underlyifg formations crop out in Mount Whelan Sheet area only ~ but may extend subsurface into the Bedourie area
Longsight Up to 550 Poorly sorted silty sand- Lower beds with fossil Unconformable on Precambrian In valleys along Georgina River and east
Cretaceous Sandstone in bores stone, conglomerate, and wood, plant remains, and Polaeozoic rocks; discon-  of Toko Range; in Toomba Range area and
M (K11) gilicified brown sandstone, Rhigocorallium; upper- formable on ?Lower Jurassic. ncrth-west parts of Mount Whelan, mainly
E glauconitic in part; minor pelecypods, gastropods, lateritized snd capping mesas.
3 fontainbleau sondstone; belemnites, cidarocid
0 shale and lignite in bores. remains, starfish,
Z arenaceous Foraminifera.
0
I ?Lower 380+ Red claystone,partly None found. Subsurface only - Montara Bore on
G Jurassic(J1) calcereous; minor sandstonc. in trough of Toko Syncline g, Stndringham Strtion; below Lower Oretaceous
Unknown Unconsolidated fluvioglacial hLpparently unconformable osver  Loose gravel on flanks of Toomba Range,
?Permian (P) (?) boulders,cobbles and older Palaeozoic ané below low hilly mounds in trough of Toko
pebbles of gilicified sand- Mesogzoic rocks,. Syncline, scattered gravel patches
stone mainly. elsewhere.
Upper Brown ferruginized fine to Fish scales Basal crusional disconformity  hs strike ridges or stecp cuestas along
Silurian to Craven's 456+ medium-grained guartsz over lower Palacogoic and Toomba Range; low dip slopes in claypans
Lower Peak sandstone with clay pellects Precambrian rocks, of Simpson Desert.
Devonian Beds (S-De) and basal conglomcrate in
part.
P Mithaka Brown gypsiferous siltstone Nautiloids, trilobites, Gonformablc on Carlo Hard beds may form dip slopes or strike
Formation 200~400 and sandstone; minor pellet sponges (Receptaculites), Sandstorncs ridges in scattercd outcrops through sand
(Omm) beds. conodonts; some pelecy- ' north-cast of Toombz Range and west of
A 7 pods, brachiopods; tracks. Toko Range.
MIo Carlo 200+ Red, brown thick-bedded Nautiloids, brachiopods, Conforrmeblec with overlying Prominent stceply dipping beds of cast
L ik Sendstone sandstone, clay pellet beds pelecypods, trilobite and undcrlying formotions. side of Toomba Range, top of scarp and
412 (Ome) and some siltstone; cross~ casts and tracks; plateau of Toko Range,
a bedded, U-~tube structures thought
A 116G to be organic,
e z Nora 165~ Green, brown, purple gypsif-  Nautileids, brachiopods, Conformable above and below, Exposcd in Toomba Range, and in basal
O?d?' Formation 7500 eroug silistone, and brown pclecypeds, trilobites, part of and valley to sast of Toko Range
E vician v (Omn) sandstone; calcarenite and gastropeds, bryozos, scarpe
P coquinite beds; clay pellets  tracks and treils, tubul-
0 COMmmon., ar structures.
Coolibsh 50 Grey caleilutite, some Nautiloids, gastropnds, Fogsil cvidence suggests a As low hills and strike ridges parsllel te
L Formation 520 oolitic, and green-white ribeirioids, corsls(?), tfie break between the and north=cast of Toke Range; part of
7 0 (Ole) marl; chert lenses, minor Sponges . Coolibah ond Kclly Creck deformcd sequence in Toomba Range.
W calcarenite, dolarcnite. Formations,
& Kelly Lower part mainly sandstone Brachiopods, nautiloids, Bagal relationship with Generally poor exposures along northeeagt
0 T Creek 250 and some giltstone overlain  trilobites, rikeirioids,  Ninmaroco Formation uncertain, side of Toko Range and central valley of
Formation by dolomite with marl and tubular structures but probably disconformable, Toomba Range.
I (01k) chert; laminated to thin- (U~tubes)s tracks.
bedded,
Undiffer- Bstimated Calcilutite, calcarenite, dolomite, sandstone -~ units ranging in age from Cambrian (7iiddle) to Lower Ordovician - which
G entiated 3000 to could not be differentiated in the mapping of the northern part of the Toomba Range in the Mount Whelan Sheet area.
(6-0) 4, 000
Cambrian ; - - : ; ) : . :
o Ninmaroo Calcilutite, calcarenite, and Algae (stromatoliths), Disconformable on Georgina Along northern edge in plains, low riges
Ordovician Formation Up to dolarenite; sandy in part j nautiloids, brachiopods, Linestone; overlain by Kelly with terraces, strike ridges and in
(6~0n) 2400 ks sandstone and siltstone inter ribeirioids, 'mandibles'. Creck Formstion, Georgina River alluvial flats; hard beds
~beds; algae, intraformational prouinent along west side of Toomba Range,
breccia, oolitic limestone,
Georgina 100 Thinly interbedded hard grey  Trilobites, brachiopods, Basal contact not seen but Low terraced rises in plaing with poor
U Limestone (outcrop) and soft white calcilutite, hyelithids. beds have game general outcrop = usually occur as scattered lines
9 (cug) probably gome sandy, with chert; attitude as small lMiddle of limestone plates along strike,
o more than calcareous sandstong, Cambrian inliecrs to east.
Cambrian e 1100 in oolitic limestone, breccia,
r Tyson's two-colourced blue grey and

Bore.,

brown limecstone.
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although contact not seen,

AGE FORMATION THICKNESS LITHCLOGY FOSSILS STRATIGRAPHIC DISTRIBUTION and
(feet) RELATIONSHIPS TYPE of QUTCROP
M1 Undiffer- Not known Laminated celcilutite, gome Trilobites Low westerly dip, contacts Small inliers in sand west of Polly's
P d entiated but apparent sandy, and minor calcarecous 3 not seena Lockout and in Cretaceous sediments
A % (6m) -~ly thin in  sandstones west and north-east of the low plateau
L 5 outerop. between Mount, Goley and Rocky Yards,
A Sylvester Silicified dense brown tracks Probgbly conformable on Low clongate plateau, mainly west of
E L | Sandstone 1200 sandstone and green Sun Hill Arkose; Middle Sylvester Creck, from west of Mount
0 . o £ls) (Casey,1959) siltstone, Cambrian and younger rocks Coley to south~east of Rocky Yard;
Z Cambrian w apparently unconformably also as small inlier south-west of
g 6 aboves Sun Hill Fault.
c * Sun Hill 150+ Arkose, arkosic sandstnne Worm trails and trilobite Base not sccnj unconformably Low rounded hills (Sun Kill) and
Arkose (Casey,1959) conglonerate, siltstone tracks. overlain by ?Permian and by rises (south-west of Rocky Yard);
(€1h) dolomite, groywacke. Lower Cretaccous. small inliers north of Mount Coley
Tanke
Field River 1,000+ Tnterbedded green siltstone None Unconformably overlain by West of Toomba Fault in north-western
UPPFR Eeds (Buf) (inliers and boulder beds - some Carlo Sandstone, Craven's part of Shecet area, in low rises
PROTEROZOTC in tillitic texture; arkose, Peak Beds, cond Lower Cretac-— and strike ridges protruding through
‘ Simgpson dolomite, siltstone and eous Longsight Sandstone, sand,
Desert) sandstonea
unknown Granite, schist, pcegmatite. None Field River Beds thought to 4 small inlier in the Simpson Desert
ARCHAEAN (A) be uwnconformable above 16 miles north=west of Mirrica Bore.
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STRATIGRAPHY

The stratigraphy of the Mount Whelan Sheet area, and
also that of Bedourie which joins Mount Whelan to the south,
is shown in Table 1.

PRECAMBRIAN

Rocks which may be Archaean in age were found in the
Simpson Desert during the helicopter survey in 1960. They
occur in vertically dipping outcrops with north-south strike.
Granite, finely crystalline quartz-mica-feldspar pegmatite,
and schist were noted; +they have been correlated with the
Archaean Arunta Complex rocks which crop out in the Hay River
Sheet area to the west. It is possible, however, that the
granite and pegmatite have intruded the schist, and events
were similar to those in the Hay River area where Lower
Proterozoic intrusions into the Arunta Complex are recorded
(Smith, 1963). White quartz veins are associated with the
Simpson Desert inlier and have been observed also with the
folded and faulted younger rocks to the west - i.e. with the
Field River and Palacozoic rocks at the southern end of the
Toombe Range.

The thickness of the Field River Beds in the western
part of the Mount Whelan Sheet area has not been determined
because the sediments are difficult to trace due to the
scattered nature of the outcrops, they have been folded and
faulted, and they have been partly altered by lateritization
and silicification. Outcrops along the western edge of the
Sheet area, south of the Wonapituri Claypans, are estimated to
include over 1000 feet of sediments: mainly steeply dipping
boulder beds, and green to dark grey siltstone and fine-
grained sandstone. The conglomeratic beds are polymict;
granite boulders and pebbles, some with prominent tourmaline,
were noted as well as schist and quartzite. Outcrops of the
Field River Beds occur along the Toomba Fault adjacent to
Lower Palaeozoic beds, and at the southern end of the Toomba
Range appear to be overlain directly (but unconformably) by
the Carlo Sandstone and Craven's Peak Beds. Elsewhere
Mesogzoic and younger sediments may lie unconformably over the
Field River Beds., The Field River Beds were named by Smith
(op.cit.) from the Hay River area.
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PALAEQZOIC

Lower Cambrian

The Sun Hill Arkose and Sylvester Sandstone may be a
continuous sequence but a complete section has not been seen
in outerop., 4 thin section of about 20 feet of polymict
conglomerate and dark grey coarse sandy siltstone to fine-
grained greywacke overlying tough red micaceous siltstone and
green-grey mudstone with dark and light varve-like lamination
occursg under Cretaceous sediments at the head of Kangaroo
Creek. The outerop is below the western scarp of indurated
Sylvester Sandstone and m%§n§ﬁ§resent the transition from Sun

tone
Hill Arkose to Sylvester/(J.N. Casey, pers. comum. ).

The units were named by Casey (1959) and are thought
to be equivalent to the Mount Birnie Beds in the Duchess
Sheet area to the north-cast (and Lower Cambrian in age, apik
in Hill & Denmead, 1960). Some of the rocks mapped as Field
River Beds in the western part of the Sheet area could also be
equivalent, but were not mapped in eunough detail to be shown
28 separate formations; the arkose at the western edge of the
section measured across the Toomba Range at GAB 95 locality,
for example, contained white quartz pebbles and was very
similar to the coarse arkose at the base of the Sun Hill
Arkose,

At Sun Hill, about 50 feet of massive conglomeratic
arkose forms a prominent monolith; in a small butte to the
north, arkose (20 feet thick) is interbedded with shaly
purple siltstone (10 feet) above 40 feet of red greywacke in
a steeply folded section near the Sun Hill Fault. A composite
section of 125 feet of pink, buff and chocolate arkose, in
part dolomitic, and minor white feldspathic pebbly grit was:
measured north of Dingo Hill in the central part of the Mount
Whelan area; and small inliers north of Mount Coley Tank

contain about 50 feet of micaceous and pebbly arkosic sandstone,

green shaly mudstone, and brown to grey dolomite over massive
pink granitic arkose with white quartz pebbles. These rocks
form the Sun Hill Arkose, and Casey (op. cit.) estimates an
overall thickness of 150 + feet. Trilobite tracks
(Protichnites) were found at W257 in the Dingo Hill area, and
together with "coffee bean" tracks (6pik, op. cit) at W256
near Mount Coley Tank.

The Sylvester Sandstone is mainly green siltstone and
massive brown silicified to white fine to medium-grained
micaceous quartz sandstone; slump structures, ripple marks,
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and tracks are common. Casey (op. cit,) estimates a thickness
of 1200 feet, but no more than 150 feet has becn seen in any
one outerop.

Middle Cambrian

The small pockets of undifferentiated Middle Cambrian
which occur north-ecast of Mount Whelan generally contain very
sandy limestone overlying dense calcareous sandstone; the
limestone is commonly pyritic, or is associated with ironstone
pseudomorphs of pyrites nodules. Some small cross-bedding
occurs in sandy beds. The undifferentigted Cambrian to
Ordovician section adjacent to the Toomba Fault in the western
part of the Mount Whelan Sheet area probably contains rocks
equivalent to the Middle Cambrian; X.G. Smith (pers. comm.,)
estimated a thickness of 300 feet of blue limestone in the
undifferentiated section which might be equivalent to the
Marqua Beds (in the Hay River and Tobermory areas to the west
and north-west), and Middle Cambrian in age.

Upper Cambrian

The predominant lithology of the Georgina Limestone is
dark and light grey calcilutite with chert., The best outecrops
are between Sun Hill and Twenty Mile Bore in the central
northern part of the area. The beds are buckled, however and
the true thickness cannot be measured; 100 feet of outcrop
has been estimated. The log of Tyson's No.4 Bore, which
spudded into the Georgina Limestone, shows a thickness of
1810 feet of limestone. Date of drilling is shown as about
1909. However, Jack (1895) referst "drillings" from a bore
on Glenormiston between the Mulligan and Georgina River which
showed limestone and shale from depths of 520 and 1100 feet,
dark hard shale, compact grey limestone with shale, dark grey
sandy limestone, and hard quartzose rock from deeper in the
hole, and granite from 1900 feet. This could have been Tyson's
bore, the only bore of comparable depth known in that area, or
an 0ld bore which was reopened about 1909, This information
suggests that the Georgina Limestone is probably over 1100
feet thick, and possibly Middle, and also Lower Cambrian
rocks are continuous at depth.--

Bpik (1963) has distinguished between a lower part of
the Georgina Limestone with dark beds with shale partings and
light grey aphanitic beds north of the 23rd parallel, and
flaggy, sandy limestone beds with breccia interbeds to the
south (Mount Whelan srea). It is possible that this 1itho-
facies distinction exists within the Mount Whelan Sheet areé
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as well - a rough plot of sandy and non-sandy limestone at
localities within the Sun Hill - Mount Idamea - Twenty Mile
Bore area has shown the following features:

(1) the older beds of the Georgina Limestone (Glyptagnostus
stolidotus, G. reticulatus zones) which occur in an
apparent belt north-east of localities W15, W6 and
through W40a are mainly non~sandy calcilutites

(2) sandy beds between locality W6 and the inferred faults
to the south-west, and to the north-west at Mount
Idamea are younger and belong to the Corynexochus
plumula, Erixanium sentum zones of apik (op. cit.);

(3) the few localities within the sandy belt reported as
non-sandy limestone appear to coincide with anticlinal
axes;

(4) immediately south-west of the inferred faults, non-
sandy calcilutites recur and are overlain to the south-
west by sandy-beds - the only locaiities with fossils
determined are at W46 (C. plumula) and W47 (E. sentum),
the latter at the junction of the non-sandy and the
sandy beds.

The W168 locality to the south-east, mainly banded and
two coloured calcilutite and probably in the G. reticulatus
zone (Oplk, pers. comm,), could be on the up-thrown, south-
western side of a south-easterly extension of the inferred
faults,

Among the rocks of the Georgina Limestone are dark grey
foetid limestone, coquinoid laminae, and, in a creek bed
north-east of Mount Whelan (and between W38 and W150 localities),
light and dark brown laminated calcareous siltstone.

Rocks of Upper Cambrian age which occur in the Toomba
Range are discussed later under 'Undifferentiated Cambrian
to Ordovician'.

Cambrian to Ordovician

The Ninmaroo Formation was first recognized as the
'Ninmaroo Limestone', by Whitehouse (1936), was redefined by
Casey (1959), and has been described by Oplk, and Pritchard
(in Hill and Denmead, op. cit.). Pritchard has divided the
Ninmaroo Formation into five informal units (6u-~2 to 01-6)
but these are not differentiated in the mapping of the Mount
Whelan Sheet area. His uppermost unit (01-6) is now regarded
as separate from the Ninmaroo Formation, and called the 'Kelly
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Creek Formation' (Casey, in Smith, in prep.). Thin-bedded to
laminated calcareous sandstone and siltstone (in parts red-
brown to white, leached) appear to be more common in the Mount
Whelan Sheet area than elsewhere, particularly along the
Georgina River. Black, and dark to light-coloured cherts were
noted in some outcrops. The thickest section measured east of
the Toko Range is at W307 locality, east of 14-mile Bore on
Glenormiston Station; it is 135 feet thick and contains poor
outcrops of calcilutite and calcarenite. Calcilutite and
calcarenite are also the main lithologies in the section at
W309 to the south-west. Dolomite and sandstone appear to be
most common in the sparse outcrops between the sections.

A section across the Toomba Range east of Cravens Peak
includes 545 feet of fossiliferous Ninmaroo Formation, faulted
on the west side against Field River Beds:-

Top

20 feet ©No outcrop

30 feet Intraformational conglomerste and algal limestone

55 feet Grey, yellow thick-bedded limestone with sandy
beds, crinoidal limestone, green micaceous
sandy shale, and massive white dolomite

30 feet Grey and dark grey two coloured limestone and
massive oolitic dolomite beds

30 feet No outcrop

10 feet Medium-bedded flaggy sandstone

20 feet No outcrop

10 feet Massive white and yellow oolitic limestone

100 feet ©No outcrop

40 feet Grey and yellow massive limestone with algae
and brown dolomite

200 feet (Estimated) Grey Limestone with very steep dip

545 FAULT

A similar section to the south-west of GAB9S5 locality
is much thicker (estimated 2400 feet) but no fossils have been
found; the beds are overturned and have steep westerly dip.

Top Contact with Kelly Creek Formation not seen;

formations separated by 1000 foot interval of
no outcrop
205 feet Dolarenite to calcarenite, sandy in part;
. dolomitized beds include intraformational
conglomerate
340 feet Fine sandy calcarenite, laminated to thin-bedded
and showing cross-bedding, dolomitized in part
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Poor outcrop; some laminated sandy calcarenite,
and grey and red-brown two-coloured limestone
Massive grey sandy calcarenite

No outcrop

Massive grey calcilutite with brown siliceous
patches, some sandy beds, and with thick inter-
beds of two coloured brown dolomitic and grey
limestone

Poor outecrop - a few scattered outcrops of
mgssive calecilutite, as above, but with
different strike

Massive grey calcilutite, as above with similar
strike; minor two coloured limestone and
dolomite beds

Medium to thick-bedded grey oolitic limestone
with scattered silica blebs

Brown-grey calcarenite with very sandy laminae,
cross-bedded

Thick=-bedded grey and light grey mottled
"blotchy" calcilutite

Brown-grey sandy calcarenite

"Blotchy" calcilutite and calcarenite in
scattered outcrops

Grey fine-grained leminated calcarenite -
vertical dip

No outcrop except for thin bed of grey
calcarenite at the base; covered by aeolian
sand.

Faulted against Field River Beds - red medium-
grained micgceous arkose with large angular
quartz pebbles.

The estimated thickness of the Ninmaroo Formation in

this section may be exaggerated by repetition from minor
faulting, and by inclusion of older formations in the lower
400 feet (although the lithologies appcar to be more like the
Ninmaroo Formation than the Georgina Limestone. )

The disconformity at the base of the Nimmaroo Formation

is visible in small mesas west of Sun Hill (W4, W204 area)
where leached sandstone with moulds of trilobite fragments

transgresses the basal beds of the Georgina Limestone.
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Undifferentiated Cambrian to Ordovician

An undifferentiated Cambrian to Ordovician unit has been
mapped in the Toomba Range to cover ?Middle Cambrian to Lower
Ordovician rocks which were not separated in the field, and
could not be differentiated by air-photo interpretation.
Lithologies similar to the Middle Cambrian Marqua Beds and
Upper Cambrian Arrinthrunga Formation were identified by K.G.
Smith (pers. comm.) and fossils (including G. stolidotus), which
suggest a zone low in the Georgina ILimestone, occur at_W283
locality. As an estimate, the thickness of the unit would be
3,000 to 4,000 feet thick, but only a small percentage would be
present in outcrop, the rest covered by sand and alluvium.

Lower Ordovician

The Kelly Creek Formation was first described from the
Tobermory Sheet area in an uwnpublished report by Smith and Vine
(1960) and later defined by Casey (in Smith, in prep.). Its
lithologyt a lower thin-bedded to laminated sandstone with
giltstone interbeds and an upper dolomite, is fairly constant;
minor lithologies include sandy limestone, red intraformational
conglomerate, crinoidal and pink oolitic, glauconitic limestone.
In the Mulligan River area (Mount Whelan) the thickness was
egstimated to be 250 feet; in the Toomba Range it varies from
230 feet across W270 and W274 localities to an estimated 270
feet near GABSS5 where it adjoins an interval of no outerop in
which about 1000 feet of section could be concealed.

The contact between the Kelly Creek Formation and the
Ninmmaroo Formation appears to be conformable in the main
outcrop arcas. However small scattered outliers which have
been or could be correclated with the Kelly Creck Formation (on
lithological or palaecontological evidence) occur east of
Glenormiston No, 18 Bore and south-east of Polly's Lookout(and
elsewhere in the Glenormiston and Boulia Sheet areas). They
appear to transgress an old Ninmaroo Formation surface, and
the boundary between the Formations has therefore been
considered a disconformity. A disconformity is alsc shown
between the Kelly Creck Formation and overlying Coolibah
Formation; J. Gilbert-Tomlinson (pers. comm.) has suggested
a marked time break between these Formations based on
palaeontological evidence.
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Lower to Middle Ordovician

The Toko Group comprises the Coolibah and Nora
Formations, Carlo Sandstone and Mithaks Formation (Casey, in
Smith, op. cit). The Coolibah Formation, (Unit 01-7 of
Pritchard in Hill and Denmead, op. cit), is a distinctive
lithological unit, and its fauna is not‘closely related to
either of the adjacent formations (J. Gilbert-Tomlinson, pers.
comm.). In the Mount Whelan Sheet area, a maximum of 520 feet
was measured at W271, 271a in the Toomba Range. At GAB9S to
the south, only about 50 feet is present, and at W58 in the
Toko Range to the north-east an incomplete section of 90 feet
was measured.

The Nora Formation is defined by Casey (in Smith, 1963).
Its thickness in the Toomba Range sections varies from 400 feet
at W272, where it has a prominent basal coquinite, and over-
lying sandstone to siltstone units, to 165 feet at GAB9S to
the south. At GAB95 the basal bed is also 15 feet of promin-
ent coquinoid limestone lens, overlain by 10 feet of grey
sandy limestone, and 140 feet of platy silty sandstone with
thin coquinite bands. A partial section measured in the Toko
Range area, at W73, south Illanama Swamp was 45 feet thick;
the estimated thickness at W12 (furither south) assuming a
constant 5°dip, is at least 500 feet.

The Carlo Sandstone (Casey, op. cit.) forms a prominent
plateau surface and scarp in the Toko Range where it occurs in
the axial part of the Toko Syncline, and strike ridges along
the limbs of the Syncline. It is a prominent steeply dipping
ridge along the eastern side of the Toomba Range, and, in the
gsouth-eastern part of the Toko Range south-west of Carlo
Homestead, it breaks up into four low strike ridges with
shallow dip slopes. The thickness in the Mount Whelan Sheet
area is 200 feet in the type area two miles south-west of Carlo
homestead, and 200 feet (top not seen) in the Toomba Range
cast of GABYS. |

The Mithaka Formation (Casey, op. cit.) is not well-
exposed in the Mount Whelan Sheet area and is best seen to the
north in the Tobermory and Glenormiston Sheet areas where it
is 200-400 feet thick.

Upper Silurian to Lower Devonian

The Craven's Peak Beds are defined by Reynolds (in
Smith, in prep.) and the type area is in the south-western
corner of the Glenormiston Sheet area. The thickest known
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section is in the Toomba Range near the junction of the Hay
River and Mount Whelan Sheet areas. A section, 455+ feet of
red-brown, coarse to medium-grained, thin-bedded and cross-
bedded quartz sandstone with clay pellets, is recorded by Smith,
Vine and Milligan (1961). 120 feet of pebbly fine-grained
quartz sandstone and conglomerate in vertically dipping beds
which wedge out the Carlo Sandstone against the Toomba Fault
(south end of Toomba Range west of Two Hills) are thought to
be at the base of the Craven's Peak Beds; the pebbles are
mainly subangular to subrounded quartz and probably derived
from erosion of the Field River Beds. Another small inlier

to the south, also interbedded pebbly sandstone and conglomer-
ate, is 300+ feet thick. The stratigraphic relationship
between the three sections is not known.

? Permian

The widespread pebble deposits, mostly unconsolidated,
which occur in hollows in the Toomba Range znd over its
castern slopes, as surface scree over low rounded hills in the
western trough area of the Toko Syncline, and scattered in the
area between Sun Hill and Polly's Lookout, have been mapped as
?Permian, The pebbles are mainly silicified fine-grained
quartz sandstones and appear to be locally derived from the
older Palaeozoic rocks in the Toomba Range area. Leslie
(1959) records their occurrence in unconsolidated boulder clay.
Markings on some of the erratics suggest a glacial or fluvio-
glacial origin for the deposits, and shiny grooved surfaces
which could be of glacial origin have been noted on outcrops
of Field River Beds south of the Toomba Range and on
Sylvester Sandstone in the Sylvester Creek area. On this and
other evidence given in Reynolds and Pritchard (1964) the
deposits have been mapped as ?Permian. They have probably
been winnowed of matrix and reworked to some extent during
Lower Cretaceous or earlier Mesozoic freshwater transgressions.

MESOZOIC

?Lower Jurassic

The red beds which occur below the Lower Cretaceous
mudstone and sandstone in Montara Bore on Sandringham Station
are unfossiliferous, but are thought to be younger than the
?Permian glacial or fluvioglaciael deposits, and older than
Lower Cretaceous in age. Red beds are not widespread in the
western part of the Eromanga Basin but have been penctrated
in wells drilled for oil: Conorada Ooroonoo No.1 (east of the
Mount Whelan Sheet area) between 3649 and 3840 feet where they
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are at least in part Jurassic in age, (C.P.C., 1963), probably
Lower Jurassic; and Delhi-Frome-Santos Innamincka No.1 in
north-ecastern South Australia in which two red bed units were
identified between 5938 and 6723 feet - these occurred between
Lower or Middle Jurassic and Upper Permian (Ryan, 1961)., The
only known occurrences of Triassic or Jurassic rocks in the
areas adjacent to the lMount Whelan Sheet area are in the
Tobermory and Hay River Shect areas - the Triassic Tarlton
Formation (see Smith, 1963) - but these sediments are unlike
the Montara Bore red beds. On all of the available evidence,
the red beds have been given a ?Lower Jurassic age.

Lower Creteceous

The Lower Cretaceous sediments of the Mount Whelan
Sheet area are the Longsight Sandstone and Wilgunya Formation.
They form part of the Great Artesian Basin and thicken to the
south and east, although the Longsight Sandstone mey thin or
pinch out over buried highs.

Plant fossils and fossil wood, worm burrows, and
Rhizocorallium are mos*ly associated with poorly sorted silty
sandstone in the lower part of the Longsight Sandstone;
glauconitic sandstone with marine fossils and arenaceous

Foraminifera occurs in the upper part. The age of these beds
is Lower Cretaceous (Reynolds, in Hill and Demmead op. cit. ).
The fossiliferous fontainbleau sandstone outcrops occur mainly
with the small Cambrian inliers north-east of Mount Whelan,
and to the south at GAB55 locality. Outcrops along strike
valleys in the north-ecastern part of the areca are partly
altered by weathering, but fresh rock is not uncommon. In the
north-western part, however, the outcrops have been lateritized
and generally have a duricrust cap. Most outcrop sections are
less than 100 feet thick. At W57, Mount Idamea, there is 70
feet of section consisting mainly of poorly sorted quartz and
silty sandstone, thin siltstone with plant remains, and some
conglomerate.

The main details of the Wilgunya Formation are shown
in Table 1. The lower beds have a fauns which can be
correlated with that of the Roma Formation of Whitehouse (1954);
the Toolebuc Member and upper beds correspond to his coquinite
bed and Tambo Formation. The overlying ?Mackunda Beds do not
extend on to the Mount Whelan Sheet area. ‘
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CAINOZOIC

The Tertiary history of western Quecnsland is covercd
in a recent publication by Paten (1964 - géological and
palaeontological aspects), and in a paper by Reynolds (in
prep.) on the lateritization and silicification. The Marion
Formation, which has been lateritized and occurs mainly as
duricrust (billy), is confined to the eastern half of the
Mount Whelan Shecet area. It may extend as less altered
sediments (into the Simpson Desert area) below Tertiary
limestones. '

The Tertiary limestone and chalcedony deposits west of
the Toomba Range in the north-west, and west of Mirrica
Springs in the south (very small inlier in sand), are similar
lithologically to the Austral Downs Limestone along the
Georgina River; they were probably formed at the same time in
the late Tertiary. The thickness in outcrop is less than 10
feet, but may be up to 80 feet in bores. Drillers' logs for
Ethabuka and NMirrica Bores, which are thought to have spudded
in Tertiary limestone below top soil, show up to 80 feet of
intermixed 'red and white rock and clay' which could possibly
be correlated with the Tertiary limestone, Lower sediments:
sandy mudstone, 'red and yellow clay', 'porous sandstone and
quartz' (opal or chalcedony), 'brown and grey shale' (no
microfossils present) may be in part Marion Formation and
grading downwards into Cretaceous sediments.

Fossils found in the gypsiferous deposits near Pulchera
Waterhole by Mr R. Larter of No.1 B.M.R, Seismic Party in 1963
were identified by the Queensland Museum as a reptilian tooth
referable to the Varanidae (goanna group), and diprotodon
bones. The age is Upper Cainozoic. These deposits are shown
in Plate 9 (Reynolds, et al, 1961).

STRUCTURE

The predominant structural trend in the Mount Whelan
Sheet area is south-south-easterly, a trend common to western
Queensland and possibly a relict of Precambrian structures
affected to some extent by a moderate ?Carboniferous orogeny.

The Archaean outcrop in the Simpson Desert has
vertically dipping rocks with north-south strike, different
from the regional trend; however, this is only a very small
outcrop and the trend might be quite local. The quartz veins
which occur with this inlier have the same north-south trend
but could be a later inftrusion associated with the ?Carbon-
iferous movement along the Toomba Fault.
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The Field River Beds in the west also dip steeply in
many of the outcrops, but the trend here is mainly westerly.
Smith (1963) attributes their deformation to tectonic activity
(with faulting dominant) in the Upper Proterozoic., Quartz
veins, where associated with these outcrops, trend north-north-
westerly across the strike of the beds; these also are
probably a later ?Carboniferous intrusion.

Lower Cambrian rocks in the central part of the Mount
Whelan ares are not deformed to any marked degree. They show
a diversity of dips, probably partly depositional and partly
in response to post-depositional orogenic movements, but their
overall agltitude suggests that they form part of a fairly
stable horst block.

Towards the end of Lower Cambrian time, (or early Middle
Cambrian), subsidence began which led to formation of the
Georgina Basin, and left some areas of Lower Cambrian and older
rocks as land. Minor tectonic activity probably initiated and
accompanied the subsidence, and fault movements controlling the
development of the Toko trough (later Syncline) at the southern
end of the Basin are envisaged. Evidence of possible tectonic
instability in late Lower Cambrian time is shown by slump
structures in the Sylvester Sandstone, and it is believed that
the Toomba Fault was an extensive linear crustal weakness
before faulting occurred during the ?Carboniferous orogeny.

During Middle Cambrian to Lower Ordovician times, seas
covered the Georgina Basin and Toko trough area, and limestone-
dolomite deposition began; the process was mostly continuous,
but some breaks have been noted. ZEvidence of sedimentation in
Kelly Creek Formation time is confined mainly to the Toko
trough area; however, minor transgressions to the east and
north-east occurred. Later sedimentation in Lower to Middle
Ordovician time was not continuous, but appears to have been
confined throughout to the Toko trough. No further deposition
occurred in that part of the Toko trough which falls within
the Mount Whelan Sheet area (and in adjacent sheet corners to
the north-west) until Upper Silurian - Lower Devonian time.
These sediments werc laid down, with slight erosional discon-
formity, on older rocks in the central part of the trough.

A major thrust from the south-west during the
?Carboniferous (Reynolds & Pritchard, 1964) caused extensive
faulting, mostly steep and some reverse, along the western edge
of the Toko trough. The main fault line, the Toomba Fault, is -
irregular and disrupted by cross-faults some of which show
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transverse movement. It can be traced from the Toomba Range
in the Hay River Sheet area, and through the Mount Whelan area
to the south-east into the Bedourie Sheet arca (Reynolds,
Olgers & Jauncey, 1961), The Middle Cambrian to Devonian
succession in the western part of the Toko trough was up-~
turned and overturned against the fault, and an asymmetrical
structure with steep western limb and low-dipping eastern limb,
the Toko Syncline, was formed. Quartz veins, parallel to the
main fault line, have been intruded into Precambrian and
Palaeozoic rocks during the orogeny, and some silicification
of sedinments may have occurred at the same time.

The force of the thrust movement was not as strong to
the east of the Toomba Fault, but minor buckling and faulting
have occurred. One folded structure in the north-western
corner of the Mount Whelan Sheet area appears to be a north-
west plunging anticline continuing into the Glenormiston area,
and is called the Netting Fence Anticline (Figure 3). It has
been disrupted by cross-faulting and the discontinuous anti-
clinal axes, as shown in the figure, are mostly conjectural.
The only possible closure occurs in the north-western segment
of the structure where a small inlier of Carlo Sandstone
protrudes through the Mithaka Formation; the closure is shown
by the seismic survey of Austral Geoprospectors (P.P.C., 1961)
in ?Cambrian and ?0rdovician horizons but with north-easterly
axes in contrast to the north-westerly axis suggested by out-
crop and airphoto interpretation.

Two small surface faults to the east of the Toomba
Fault, and which may be of regional significance, are the Sun
Hill Fault and Mount Whelan Fault (Pigure 4). The Sun Hill
Fault follows the south-easterly trend of the strong Pituri
Creek linecament in the Glenormiston Sheet area to the north.
Any extension to the south-ecast from Sun Hill is concealed by
Cainozoic and Mesozoic sediments. The other fault is exposed
at Mount Whelan and is inferred from subsurface contours
drawn on the base of Cretaceous rocks (prepared mainly from
water bore drillers' logs); it parallels a line of positive
Bouguer anomalies.

The ? Carboniferous orogeny was the last major
tectonic event in the region. Subsequent events in the
structural and geological history of the Mount Whelan Sheet
area may be summarised as follows:~

(1) The areca was little changed in the late Palacogzoicy
effects of early Permian glaciation have been noted
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and Reynolds and Pritchard (op. cit.) have recorded
movement of erratics to the north-east.

In Upper Permian or Lower Mesozoic time some subsidence
of the area to the south and east occurred in response
to the formation of the Great Artesian Basin;'?Lower
Jurassic and perhaps other older but post-glacial
sediments occur in the southern part of the Mount
Whelan Sheet area in the trough of the Toko Syncline.

Subsidence continued into the Lower Cretaceous when
firstly freshwater lacustrine and later marine sedi-
mentation occurred over most of the area.

Peneplanation in the early Tertiary, accompanied by
sheet flooding and deposition of the Marion Formation,
was followed by lateritization (Reynolds, in prep.).

Late in the Tertiary,

small limestone and
sinter deposits were formed. The whole area was by
this time part of a vast peneplain with practically
no drainage, and was subjected to widespread silicifi-
cation and formation of the duricrust.

The Selwyn Range Uplift to the north in later Tertiary
time (Opik, 1961) caused south to south-west tilting
which affected most of the western Queensland region
and revived drainage and erosion.

Some minor movement in post-duricrust time has folded
gilicified Marion Formation north-west of Pulchera
Waterhole and caused minor buckling of the Lower
Cretaceous against the Toomba Fault (Reynolds et al,
1961). The post-duricrust movement may also be
responsible for the south-south-westerly lineaments in
the eastern part of the Nount Whelan Sheet area between
Mount Coley and Mount La Touche in the north and The
Sisters in the south,

Two other gravity features which occur in the Mount

Whelan area, and have been named by Gibb (in prep.), are the
'Bedourie Gravity Ridge' and 'Glenormiston Gravity Low'. The
'Bedourie Gravity Ridge' is a series of gravity highs on the

south-west side of the Toomba Fault which link with highs of

similar Bouguer values around the south edge of the Boulia
Shelf (Figure 4). A prominent high slong this ridge (west of
the area covered by Figure 4 ) coincides with the presumed
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Archaean rock inl‘er in the Simpson Desert. The 'Glenormiston
Gravity Low' extu.nds from Sacky Creek in the north of the
Glenormiston Sheet area into the north-eastern corner of the
Mount Whelan ar:a., It may mark an area of lower Palaeozoic
rocks preservei, east of thz stable block formed by the Sun Hill
Arkose-Sylvester Sandstone rocks, either in a graben or a
southerly emb-iyment of thi: Georgina Basin.

ECONOMI C GEQLOGY

Undergro-ind Water

Useful to good supiplies of potable water and water
suitable £or stock may b2 obtained from boring in many parts of
the Mount Whelan Sheet a'rea. The best supplies are from the
Lower Cre taceous Longsig ht Sandstone, the main aquifer of the
Great Art,esian Basin in %his region, However, good supplies
have been obtained and c:ould be expected from older sandstones
in the “iimbs of the Tok(y Syncline: Fairview Bore at the south
end of the Toko Range, and Toomba Bore in the Toomba Range in
the He'y River Sheet are:a (Smith, 1963) are examples of
succe gsful bores in th'is category. Wells and bores in the
east arn edge of the Simpson Desert on Carlo, Ethabuka and
San‘iringham holdings liave shown that useful water may also be
ob’'ggined from Cainczc ic sediments.

Although the rnost useful supplies are from the Long-
sight Sandstone, they are not always dependable. Where the
unit pinches out agriinst or thins over Lower Palacozoic to
Precambrian basemen t, such as below Breadalbane Station at the
south end of the Suin Hill Arkose-Sylvester Sandstone horst, or
at Mirrica Springs against the Toomba Fault, very salty water
unsuitable for stcick (or only useful as emergency supplies) is
obtained. Elsewh sre necar basement highs, the quality of the
water may be sati.sfactory, but water level or the hydrostatic
pressure may be ;oo low to give sufficient supplies.

It is difficult to obtain good water in the northern
belt of carbona*e rocks. Dolomite or limestone with dolomite
and/or sandston: interbeds (Twenty Mile Bore), may yield good
supplies of wata2r, but some may be hard, or contain too much
magnesium sulpk ate and cause scouring. Limestone rocks mainly
yield salt water.

Surface Water

The only permanent supply of good water occurs at
Paravituari Waterhole in the Georgina River. Good supplies are
also held for scveral months by other waterholes in the main
streams after they have flowed, (Pulchera Waterhole on the
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Mulligan, Dﬁ¢k Hole on 8ylvester Oreek, étc.)., Soaks occur
along some of the Georgina channéls and other stresms in the
area bllt are not relisble sources either in quality or
quantity. Most spring supplies.ﬁQVé_dfigdvdp;-but stock still
usc the water at Carlo Springs (and at Mirrica Springs when
other supplies are unavailable), The soiirce of most spring
supplies is the Longsight Sandstone, and increased drainage of
this source by artesian water bores has depleted the spring
supplied.

Earth dams and tanks hold useful supplies of water for
limited perioads bfter rain; the gypsiferous and salty nature
of unweathered Lower Cretaceous mudstones used in these
constructions generally causes fairly rapid deterioration in
the quality of the water,

Minerals

Small quantities of lead occur in quartz veins in the
Sun Hill Arkose between Watchie Hut and Rocky Yard. X-ray
spectrographic analysis No.147 by the B.M.R. Laboratory
showed traces of bismuth, dOpper and ?chromium. Some silver
was also detected by assays.

Superficial deposits of gypsum are available in the area
around Pulchera Waterhole but transport costs would make
minirig uneconomical; thickness observed in outcrop was about
5 feet, but greater thicknesses may be present in the area.

Dunstan (1920) refers to brown coal up to six feet
thick in bores on Sandringham Station; the beds are probably
of only local extent and they contain a lot of pyrites.

Pellet beds in the Mithaka Formation have been shown by
analysis to be phosphatic; wup to 13% was recorded from samples
taken in the Toko Range, just north of the Mount Whelan Sheet
area, (sec Appendix I).

Petroleum prospects

The best prospects for petroleum accumulation in the
Mount Whelan Sheet srea are confined to the Toko Syncline.
The sedimentary rock sequence is thick (at least 11,000 feet
in the Pulchera Waterhole section, Robertson, op. cit.) and
containg possible source, reservoir and cap rocks. O0il traces
have been reported from the Georgina Limestone in Glenormiston
No.4 bore and a strong kerosene smell was reported from the
same unit in Tyson's No.2 bore (though to be near Tyson's
No.1).
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Suitable structures which would allow o0il accumulation
include overthrust (reverse) faults and minor folding shown by
the B.M.R. Seismic survey (Robertson 1964). Some stratigraphic
traps may occur in the limbs of the Syncline.
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APPENDIX I.

Phosphate analysis of samples from the
Glenormiston Sheet area, Queensland.

by
S.C. Goadby
Report No.10 1/9/64

1., Four samples from Qodatra Point, south-western
corner of Glenormiston Sheet area. Collected by
J.N. Casey from the Nora Formation.

~ Sample No. % P0g
1 0.3
2 0.5
3 0.2
4 0.8

2. Three samples from two miles west of G273
locality, Toko Range. Collected by J.N. Casey
from Mithaka Formation,

Sample No. % P205
1 ‘10'6
2 4.4

3 12'7
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