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EXPLANArrORY NOTES ON THE BILJJILUNA GEOLOGICAL SHEET 

Compiled by 

A. T. Wells • 

Records No. 1961/88. 

INTRODUCTION 

The Billiluna Sheet area lies between latitudes 

19°00' and 20000' South and longitudes 127 0 30' and 129 0 00' East. 

The eastern edge of the Sheet is the boundary b8tween the 

Northern Territory and Western Australia; the northern edge 

is about 50 miles due south of Halls Creek. Access to the area 

is by way of a road from Halls Creek to either Sturt Creek Station 

or Billiluna Station; Billiluna is 114 miles by road from Halls 

Creek. The north-eastern portion of the Sheet is crossed by the 

Tanami track, which connects Halls Creek with Alice Springs 

through Tanami; it is used only occasionally. 

Cattle are raised on the alluvial plains bordering 

Sturt Creek;· the remainder of the area is barren sand-plain 

uninhabited by white people. Cattle are periodically driven 

along the Canning Stock Route from Billiluna Station to Carnegie 

Station in the south. The area has a low rainfall, but water-

holes are plentiful along Sturt Creek and good water can be ob-

tained from wells and bores sunk on the two cattle stations. 

Other sources of water include pools, rock holes, and springs, 

particularly in or near low ranges of hills. Several of the 

larger water holes i.n the Gardiner Range hold many thousands of 

gallons and probably dry up only during the severest droughts. 

History of Investigations 

A.C. Gregory was probably the first to enter the area~ 

in 1856 he followed Sturt Creek southwards and :~ i ~;·covered the 

sal t lake into which the creek drains, and which ":'~;JW bears his 

name. In 1896, D.W. Carnegie crossed the area during his 

journey from the Western Australian goldfields to Halls Creek 
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and back (Carnegie, 1898). Between 1898 and 1900, A.A. 

Davidson led a prospecting expedition for the Central Aust-

ralian Exploration Syndicate Ltd, and investigated areas of 

Precambrian rocks in the southern part of the Gardiner Range 

(Davidson, 1905). 

A practicable stock route between Wiluna and Halls 

Creek was discovered by A.W. Canning in 1906-7. In 1908, 

H.W.B. Talbot accompanied Canning when the stock route was 

opened, and later (Talbot, 1910) published an account of the 

geology and water supplies. Kidson (1914) recorded magnetic 

observations along the Stock Route. 

M. Terry covered parts of the area during his ex

ploring and prospecting expeditions, and in his 1928 exped

ition (Terry, 1932) prospected the Gardiner Range at Larrangaruli 

Bluff. 

Maddox (1941) made a geological reconnaissance for 

Cal tex (Aust.) Development Pty IJtd in the north-eastern part 

of the Fitzroy Basin 1 including traverses east and south-east 

of Billiluna and Sturt Creek Stations. Reeves (1949) carried out 

extensive aerial and ground geological reconnaissance in the 

Fitzroy and Canning Basins for the Vacuum Oil Company. Much of 

his report on the north-eastern area is based on work by fJaUS 

(1941), Maddox (1941), and Findlay (1942). 

Matheson and Guppy (1949) did a reconnaissance survey 

of the Mt. Ramsay four-mile Sheet and made a traverse to the 

Wolf Creek Meteorite Crater (GuPfY and Matheson, 1951). 

Traves (1955) carried out a regional survey of the 

adjacent Ord-Victoria region to ":;h~ 'I1.orth and the P:~ecambrian 

Halls Creek Metamorphics which he mapped and studie.cl.were also 

identified on the J3illiluna Sheet area. The area ViI.os photographed 

by the R.A.A.F. in 1953 from 25,000 feet, giving vertical 
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coverage at a scale of approximately 1:50,000. Semi-controlled 

4-mile and 1-mile photo-mosaics supplied by the National 

Mapping Division were used for the geological compilation. 

In 1955 a geological party from the Bureau of Mineral 

Resources entered the desGrt area using 4-wheel-drive vehicles. 

Casey & Wells (1956) described the travelling methods and con-

ditions encountered during the investigation. A surveyor from 

the Lands and Surveys Department, Perth, accompanied the party 

and took astrofixes. Geologists from vVest Australian Petroleum 

Pty Ltd accompanied the Bureau party on several traverses and 

took gravity observations in the western part of the area 

(Garrett, 1956). In 1956 the Geoph,ysical Section of the Bureau 

took gravi t;y readings - between Halls Creek and Godfreys Tank. 

In the same year a survey party from the Department of the 

Interior took several astrofixes and levels between these 

two points. The astrofix results shown in Table 1 were supplied 

by the Department of the Interior, Canberra, (prefix KBS) and the 

State Lands and Surveys Department, Perth (prefix N). 

Station 

N1 

N2 

N3 

N4 

N5 

N6 

N20 

N19 

KBS5 

KBS4 

Table I - Astrofix results for the Billiluna Sheet 

Latitude 

180 59'36.0" 

19 0 32'26.8" 

19°59'54.7" 

19°02'37.9" 

19°29'38.5" 

19°57'37.6" 

19 0 02'11.4" 

19°33'26.8" 

19°40'30.4" 

19°40'30.4" 

Longitude 

1 27 ° 41 '19. 5 " 

127° 36 '17.7" 

127°34'20.4" 

128 0 17'04.5" 

1280 25' 51 .7" 

128°14'05.3" 

128°59'19.1" 

128°56'26.1" 

127 0 41 '06.9" 

127°35' 15. 5" 

East 

594495 

584225 

579969 

663063 

679170 

655883 

7~7590 

5SJ288 

582090 

North 

2617397 

2551197 

2495801 

2610502 

2555143 

2499552 

2610175 

2547141 

253484~ 

2534949 
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PHYSIOGHAPHY 

The Sheet contains elements of both marginal dissected 

highlands and desert sand-plains. Paterson (1954) has used the 

term Sturt Plateau Region for the elevated area mainly to the 

north of this Sheet. Between this large plateau and the semi-

desert proper lies a marginal sand-plain with isolated ranges 

and hills. These insular hills are mostly rounded and generally 

rise less than 500 feet above the surrounding plain. The 

altitude of the sand plain rises from 1000 feet near Billiluna 

Homestead to about 1200 feet near the marginal ranges to the 

north and north-east. Mount Brophy, the highest peak in the 

Gardiner Range, is about 1800 feet high. 

Seif dunes and wind-blown sand cover large areas, 

particularly in the south-west of the area. They are up to 50 

miles long and average fifty feet in height, with some as high 

as 100 feet. The dunes have migrated westward, but their 

movement is now somewhat restricted by the sparse growtll of 

spinifex, small shrubs, and herbaceous plants which partly COvers 

them. The crests of some dunes are devoid of vegetation. Dunes 

are absent in the areas between the isolated marginal ranges. 

Drainage is internal: most large streams - Sturt Creek 

is far the largest - flow into Gregory Salt Lake; small ones 

drain off the hills on to the sand plain and disappear in a 

prolifO~tion of distributaries. Alluvial fans mark the 

debouchment of the small streams on to the plain, and some have 

accumulated narrow piedmont deposits. 

The gradient of Sturt Croek from Astrofix N4 to its 

junction with Wolf Creek is little more than o~o foot per mile, 

and wide flood pla ins and an indistinct channel mark its upper 

reaches. Below the junction the grade increases, though only 

slightly, and between Stretch Lagoon and Gregory Salt Lake is 

about two feet per mile. The stream here runs in a well defin. ' 

channel. 



.J i 

.. !, 

- 5 -

A possible old course of Sturt Creek east and south of 

Denison Range, a south-west to Stretch Lagooll, is marked by 

discontinuous patches of travertine and alluvium, and claypans: 

headwater . rosion by a stream that originally rose near the 

present Sturt Creek Horr.o.steci.d probably captured the old creek 

just north of the Sheet area, and Slatey and Lewis Creeks, 

which are not dissipated in the plain, would have been trib

utaries of the old creek. 

Wolf Creek Meteorite Crater 

A prorainent topographical feature in the north-west of 

the area is the Wolf Creek Meteorite Crater. The Crater 

is 65 miles south of Halls Creek and was first observed from 

the air in 1947. It was described by Guppy and Matheson (1951). 

The deptll of the crater is 160 feet below the rim and 70 feet 

below the general level of the surrounding land surface. The 

outer Ellope is generally 10
c 

to 15 0 and the inner slope from 

30"to 400 • The diameter of the rim is 2800 feet, and that 

of the flat inner floor is 1400 feet; both rim and floor are 

circular. The total wid;h of the crater, which is the fourth, 

largest in the world, is 2,800 feet. Its circular shape and 

well developed radial symmetry suggest that the crater is of 

the explosion type, 

STRATIGRAPlIT AND PALAEONTOLOGY 

Proterozoic rocks occupy most of the Billiluna Sheet; 

they form the margin and basement to the Planerozoic sediments 

of the Canning Basin, and were the source of mar.y of them. 1'he 

sediments are nearly all arenaceous and fossils [I,re confined 

to occasional thin beds.* 

* Number's with the prefix B, on the map, refer "LiJ localities 

of specimens now housed in the Bureau of Mineral Resources 

lVhu'leurrl? Canberra. 
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PRECAMBRIAN 

The Precambrian rocks· are divided into 'Lower 

Proterozoic' - Halls Creek Metamorphics (Traves, 1955) and 

Lewis Granite - and, overlying these unconformably, 'Upper 

Proterozoic' - Kearney ~eds, Gardiner Beds? and Phillipson 

Beds. The threefold division of the Upper Proterozoic 

rocks is necessary because of the wide variation in their 

metamorphism and structure, which renders it impossible to 

correlate the widely separated outcrops. The Upper Prot-

erozoic rocks are nearly all orthoquartzites; some are 

friable and porous, others silicified and very hard. Dips 

range from nearly horizontal to about 700 and in some areas 

the beds are tightly folded. The three divisions may prove 

to be coeval. 

(?)LOWER PROTEROZOIC 

Halls Creek Metamorphi~ (Traves, 1955) 

The Halls Creek I:letamorphics crop out at tho bases 

of breakaways in the Gardtner Range, where they are unconform

ably overlain by Gardiner Beds. They underlie a large area 

between Larranganni Bluff ahd the southern edge of the Sheet, 

and are :'ut by large quq..r·tz reefs, up to 18 miles long Rnd 

1000 feet wide. At the base of Larranganni Bluff the rocks 

. are folded shale, slate, and greywacke, with dips ranging from 

500 to vertical; in some places they are cut by quartz veins 

containing hematite. 

Lewis Granite (Casey & Wells, 1961) 

The Lewis (';.rani te intrudes the Halls C.r:-eek rtleta

morphics a~d is overlain by Phillipson Beds. It Crops out 
an 

at Tent H1.ll and in/arcua te line of small expo~ures to the 

south-wes i:;. 
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Kearney Beds (Casey & Wells, 1961) 

The Kearney Beds crop out in low hills east of Wolf 

Creek and in a meridional belt 15 miles east of Billiluna 

Homestead. They are mostly silicified medium-grained sandstone 

and fine conglomerate, with current ripple marks, current-bedding; 

and weathered-out clay pellets. Dips range from 300 to vertical, 

and small faults and ramifying qUartz veins a.rt~ common. At B28, 

probable Upper Devonian or Lower Carboniferous sandstone overlies 

hard silicified sandstone of the Kearney Beds with an angular 

unconformity. No contacts with othor Proterozoic rocks w.ere 

observed. The thickness of the Kearney Beds is estimated at 

2000 feet, but may be much greater. 

Gardiner Beds (Casey & Wells, 1961) 

The Gardiner Beds crop out in and around the Gardiner 

and Denison Ranges in the north-east of the Sheet area. The 

exposure at Larranganni Bluff is typical: hard sili cified medium~" 

grained sandstone with prominent jOints and wave and current 

ripple marks, overlying alternating bands of shaly micaceous 

sandstone and chocolate-brown oicaceous shale. At the base of 

the section a 40-foot conglomerate unconformably overlies the 

Halls Crl?21{: lVIetamorphics. At all outcrops the resistant 

silicified sandstone is prominent. 

The thickest section measured in the Sheet area is 

500 feet at Mount Brophy; but at Redcliff Pound, south of the 

Sheet, the Gardiner Beds are about 5000 feet thick. 

Phillipson Beds (Casey & Wells, 1961) 

The Phillipson Beds crop out at Tent ~~> ll, where 

they form ~;, :n arcuate line of hills stretching tc ; '~he south-west. 

At Tent H~.ll the beds overlie the Lewis Granite and dip at 50 

to the wesc. The section here consists of both hard and soft 

sandstone} with some pebbles; the sandstone is well jointed and 
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large-scale current-bedding, with sets up to 5 feet thick, 

is common. A basal conglomerate 10 feet thick contains 

pebbles of granite and quartzite. On the adjacent Lucas Sheet 

the relationship of the Phillipson Beds to the Lewis Granite is 

more obvious. The peneplaned flat surface of the granite on 

which the beds rest dips at 2-3 0 to the east and indicates a 

considerable period of erosion. A possible contact of the 

Phillipson Beds overlying the Gardiner Beds has been mapped 

in the Erica Range on the Stansmore Sheet. 

ORDOVICIAN 

Hocks of probable Ordovician age cro·p out at B3 on the 

Halls Creek-Billiluna road, 31 miles north of Billiluna. Station, 

where a trilobite pygidium was found: it is referable to 

Dikelokephalina Br~gger, of late Tremadocian age (J. Gilbert-

Tomlinson, pers. corr~.). The outcrop is small and consists 

of medium conglomerate, interbedded with ill-sorted sandstone 

with scattered pebbles and worm markings. The conglomerate 

contains boulders up to one foot across. 

UPPER DEVONIAN-LOWER CARBONnmROUS 

Rocks of doubtful age crop out at and around Knobby Hills. 

They c ont aiL. g, specimen of Leptophloeum australe (McCoy) which 

may be of UpPE::r Devonian or Lower Carboniferous age (White, 1957). 

The rocks are current-bedded medium to coarse-grained sandstone 

containing clay pellets, with some coarser bands in which are 

subrounded pebbles 1 inch across, The rock is friable when 

fresh. Foresets dip to the south-west at about 15 0
• 

Wood and plant remains are common in the cl~~cm medium-

grained quar~z sandstone. At Skeen Hill, about 7 miles north-

east of Bilb.llma Home stead, the basal .clayey medi :wl-grained 

sandstone also contains abundant wood fragments and clay pellets 

and is micaceous in places. The overlying few feet of sediments 

are current-bedded, better sorted, medium-grainGd, massive 

sandstone with no mica. At B28, ten miles east of Skeen 

Hill, the sediments dip at 90 to the south-west and overlie 
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steeply dipping Upper Proterozoic quartzite with an angular 

unconformity. This is the only locality at which the beds 

have been seen to be in contact with any other formation. 

PEmnAN 

Grant Formation 

The Grant Formation (Guppy r;~t al. 9 1958) was 

recognised on this Sheet, first in the Falconer Hills, about 

4 miles north-north-west of Billiluna Homestead, and later at 

Mount Mueller. The formation is massive, and prominent jointing 

produces a characteristically rough terrain and forms distinctive 

geographical features. 

White (1957) has recognised the following plant fossils 

at B24: Vertebraria sp. cf. V.indica Royle, a 

Permian form; 

at B25: Seed of Samaropsis type, which is 

common in the Permian. NoeggerathioP:3is 

hislopi (Bunb.) a Permian plant; 

at B29: Possibly portion of an impression of a 

at B?~ 

leaf of Noeggerathiopsis. Possibly 

Permian; 

Indeterminate stem impressions. 

·~:J:1(}se rocks are believed to belong to the Grant 

Formation or.. t.he grounds of lithology - the sparkling quartz 

grains in the conglomerates give a characteristic texture -

the presence of wood fragments, and the presence of the form

ation in a similar depositional environment, that is, over-

lapping older formations, in other parts of the margin of the 

basin. 

NoonkanbahF:orma tion 

The Noonkanbah Formation (Guppy et a1., 1958) crops 

out only i~1 a small area south of Mount Mueller on the south-

western corner of the Sheet, as rubble-covered plains with few 

solid outcrops of fossiliferous calcareous fine silty sandstone 

with red clay-pellets and some coquinite. The rocks were appareDt
ly laid down in fairly shallow water, little disturbed by current&. 
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Dickins (1958) has recognised "Chonetes" Elp. (sulcate 

form) and Bellerophon sp. a t B21, and "Chonetes" sp. (sulcate 

form) and "Hetel~opectei.1" sp. nov. at B22. 

The presence of "HetGrOpectell" sp. nov. sugge1:;ts that 

the outcrops lie in the top part of the Noonkanbah Forme.tion. 

In places it is almost impossible to separate the Balgo Member 

of the 1iveringa Formation from the Noonkanbah Formation in the 

field because of their similar lithology. Because of the poor 

exposures no clear-cut contacts between the two formations 

were seen in the field and reliable estimates of the thickness 

of the Noonlmnbah Formation could not be made. 

Liveringa Formation 

The 1iveringa Formation (Guppy et al., 1958) has been 

subdivided into three members in the north-eastern Canning Basin, 

but only the basal marine member, the Balgo Member, crops out on 

this Sheet. 

The Balgo Member is correlated with the Light jack 

Member (Guppy et a1., 1 ~58) of the 1i veringa Forma ti on, which has 

been defined and mapped in the Christmas Creek area. Outcrops 

of the member are restricted to small areas in the vicinity of 

Mount Mue:.: ~. c~ r" The lithology is similar to that of the Noon-

kanbah Forma.tl.on, except for the absence of calca reous or coquina 

beds. Where r esistant sandstone members occur they are of 

medium-grained current-bedded sandstone with interbedded fine 
steep-sided brealmways. 

micaceous Siltstone, and form/ A conglomerate near the top of the 

section at B14, about t wo miles west of Old Billiluna, contain;J 

rounded pebbles of quartz, qusrtzite and rarely granite and soft 

sandstone. The thickest section of the Bp,lgo Member measured was 

70 feet. 'fLd Member was probably l a id down in a similar environ-

ment to the Noonkanbah Formation except perhaps for a minor 

shallowing of the water to account for a slight coarsening of 

the sediment. The contact with the underlying Noonkanbah 

Formation, although not seen in the field, is apparently 

conformable. 
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TERTIARY 

Laterite and pisolitic :tronstone 

Laterite is not widespread and there is no evidence 

to indicate that the laterite covered the whole of the area. At 

B24 near Mount Mueller the la t,~ri te capping of the sediments has 

been weathered and reconsolidated with sand grains and rock 

fragments: no laterite has formed on the Upper Proterozoic 

orthoquartzites. 

A t the north end of the Grtrdiner Rcmge, 7 mile s 

south-west of Mount Brophy Spring, dark brown vuggy ironstone 

about 1.5 feE;t thick overlies a medimn-grained sandstone of the 

Gardiner Beds. The deposit is pisolitic and forms rather undul

ating hills on the valley floor; it may be a thick detrital 

la tori te. 

Lawford Beds (Casey & Wells, 1961) 

The Lavvford Beds ara lacustrine deposits Ii thologically 

similar to the Oakover' Beds (maitland, 1904) as mapped in the 

south-west Canning Basin. Only one small outcrop is present, 

between the east and west branches of Wolf Creek. 

TER'l'IARY OR ,.9YAl'ERNARY 

Wolf Grave:L 

The Wolf Gravel (Casl::y and Wells, '93:~) consists of 

all~Vial gravel and some consolidated conglomerate of unknown 

thickness, on the banks of Wolf Creok. The age of the deposits 

is uncertain. Judging from its present distribution the Wolf 

Gravel is a stream deposi t, probably froril [t larger, ancestral~ 

Wolf Creek. 

QUATERNARY 

Tlw larger trav~rtine deposits are found principally 

near the largest streams c~ isolated in sand-plain areas where 

stream courses may have existed formerly. The travertine has 

formed at or near the surface by deposition from groundwater near 
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the margin of rivers, or by deposition from rivers or springs 

either near the rivers or in the sand plain. The travertine 

consists of massive white limestone which weathers to a dull 

grey crolour and is associated with massive, or in some places 

laminated, chalcedony. Some of the chalcedony is brecciated 

and incorporated in the limostone. 

Alluvial deposits are thin, and found only in the 

principal stream v8.11oys, outwash plains and alluvial fnns. 

STRUCTURE 

The Billiluna Sheet covers part of the north-east 

margin of the Canning Basin, where a thin veneer of basin sediments 

overlies Precambrian basement. 

The Halls Creek Metamorphics are tightly folded: some 

of the parallel fold axes are only 200 yards apart, Elnd flank 

dips range from 60 0 to vertical. The Upper Proterozoic Gardiner 

Beds lie on a fairly flat erosion-surface of the Halls Creek 

lVletamorphics, the Phillipson Beds on Lewis Granite, and the 

Kearney Beds - the most deformed of the three - probably on Halls 

Creek Metamorphics. 

Possible Ordovician rocks that crop out in the north-

western corner of the Sheet area are little deformed, and dips 
o are gener3l1.y less than 10. They represent a shallow-water 

facies distinct from that of the Ordovician Prices Creek Group 

farther north. An isolated group of outcrops of Devonian or 

JJower Carboniferous age at Knobbly Hill lies on Kearney Beds with 

an angular unconformity; tho rocks are deformed into ill

defined folds with flank dips up to 100
• 

3elow the area of Ordovician outcrop, a depression 

has been cl:"Clrted during a gravity surv(-)y by tllA Geophysical 

Branch of the Bureau, which indicates a possible thickness of 

10,000 feet of sedimentary rocks. This thickness mRy include the 
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Upper Proterozoi~ sediments: a similar 'low' is recorded 

below Upper Proterozoic outcrop north-west of Sturt Creek. 

The Permian sediments in the Mount Mueller area are 
little deformed, and generally dip gently to the south. 
They are cut by faults trending north-west, with displacements 
of only 100 feet or so, Surface geology suggests that the 

Permian succession thickans to the south-west, though gravity 

contours over neighbouring areas show a considerable range of 

thickness. 

ECONOMIC G:20LOGY 

No minerals of economic Significance have yet been 
found wi thin the She at area. 

Petroleum Prospects 
The sediments exposed are too thin and restricted to be 

considered in terms of possible petroleum accumulation; 

but the near-shore Ordovician and Devonian rocks suggest a. 

thicker deposition farther south, in the centro of the Basin~ 
and the lithology and fossil content of the Permian sediments 

also indicate the possibility of SO\lre.e;rocks in the Basin. 

Metals 
Traces of gold were roportod by Davidson (1905) from 

quartz veins in the Halls Crcdk Metamorphics near the Gardiner 

Range. However;the motamo~phics show few signs of hydrothermal 
action. Areas to the south-west of Larr':lYlganni Bluff appear 
worthy of further prospecting, where quartz veins are numerous 
and granite intrudes the metamorphics. Some crystalline 
hematite is associated with the quartz veins. 

In 1960, geologists from New Consolidated Goldfields 
investigated the Upper Proterozoic rocks in the Gardiner Range 
and Killi-l{illi Hills. They reported some radioactivity in 
the basal Cunglomerate at Killi-Killi Hills. 

Water SupplY 

Because large permanent pools of water occur in 

Sturt Creek, few 
purposes. Rock 
Gardiner Range. 

wells or bores have 
holes and pools are 
Wells at Billiluna 

been drilled for stock 
common in creeks in the, 
Station encounter supplies 

of almost fresh water from sandstones of the Grant Formation. 
At Sturt Creek Station good supplies of water are obtained 
from the Upper Proterozoic Gardiner Beds. Wells generally 
strike good supplies of slightly alkaline water at depths 
of 20-80 feet in the Permian sodiments. 
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