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SUMMABY 

The Mesozoic rocks of the Cloncurry Sheet area are ot Jurassic to 
Lower Cretaceous age and comprise: 

(a) Continental and marine sanda tone and mudstone preserved 
as mesa. in the Precambrian formations of the Mt lea 
Block. 

(b) ContlQental sandatone, overlain 1n turn by marine sanda tone 
and by the dominaatly argillaceous marine Rolling Downs 
Group in the Eromanga and Carpentaria Basin. 1n the east. 

The carpentaria and Eromanga Baaina are separated by the Euroka 
Arch; a remnant high area left by the relative down-warping ot the tvo basin. 
to its north and south. The Cainozoic hiStory includes the development of a 
deep veatheri~ zone on the Mesozoic and Precambrian rocka, and fluvial valley 
and plain deposita. 
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IImlODUCTION 

In 1969 the Mesozoic and Cainozoic unite of the eastern part of the 
Cloncurry Sheet vere mapped as part of the regional mapping programme 1n the 
Carpentar~a Basin (Deutch at &1., 1970). A preliminary edition of the Sheet vas 
iS8ued in 1970 and accompanies thla Record. 

Access within the Sheet area is by a n.tvor~ of dry-weather station 
tracks with major acceBa 10utes radiatiog out from Cloncurry: north via 
QQamb.1 to Kajabbl or ~ormantoD' north-northeast Tla Clonagh to Sedan Dip, 
east via the Flinden Higbway to· Julia t;reel" and southeast via the Landsborougb 
H1ghvay to J'1.cKiDla,y. There are regular plane, r&.11, and bus 88rvices throush 
Cloneurry. The are. is covered by 1 :84 000 Bcale RC-9 air photographs flown 
in 1966. w.rger BCal. photographs are available over 'the 1Wunt Is& Block, but 
tha.. do Dot extend over the area discussed in this Record. 

PreTioWl -_pp1ng or the Precambrian. rock., at the region by Carter 
et al. (1961) vas inoorporated in the Firat Edition of the Cloncurry Sheet 
(Carter, 1959). &D4 prior investigations are referred to in the bibliographies 
or those tvo publicatlo118. 'Dle Precam.brian rocks or the area are at present 
being remapped at 1.100 000 8cale by the Bureau at Mineral Resources (e.g., 
Glikson & Darrick, 1970, Derrick e\ al., 1971). 

Studlee at the MeSOZOiC aediments include re,ional surveys by 
Wh1tehouo. (1955), Ogilvie (1955), and Hill & DenDOad (1960). Meyers (1969) 
BUIIlIII8rized tho geology of the Carpentaria Baoin and Doutcb .\ .1. (1970) bave 
disoussed \he southern par\ of i\. Vine (1966) and Caoey (1970) bav. oumoarized 
the geology at the northern Eromanga Basin. The Mesozoic and Cainozoic 
deposits of 80me of the sheet. near Cloncurry have been described bf Opik et al. 
(1959\ 1961), Opik & Car\er (1964), Vine (196}, 1964), Grime. (1972), and Smar\ 
(1972. Within the Cloncurry Sheet area the Mesozoic outliers on the Mount 
Is. Block bave been described Oy Whi\e (1957). Creepin & Dickins (1955), and 
Skvarko (196}, 1966). In \b. basinal are. Williamson (1967) etudiod \b. 
Toolebuc Limeatone and Piggot (1970) reported on drill1ns near the margin. A 
brief description of the Mesozoic rocks i8 also given by Carter (1969). BMR 
drilled t .... o ahallow holes 1n the area as part of the mapping program 1n 1969 
(Grimes & Smart, 1970). The stratigraphic nomenclature tor the basinal deposita 
u.ed in this paper is \ba\ evolved by Vine & Day (1965), Vine 0\ al. (1967), and 
Smart et a1. (1971, in pre •• ). The sandstone classification is that of Crook 
(1960). 

PHYSIOGRAPIrr 

The pbysiograpb¥ of the area has been described by TWidale (1956a, 
1966.) and Car\er (1959). The are. io divisible into tvo major unite (Fig, 
1): The lea Highlands, a un! t at moderate relief and. eItenBive outcrop of 
Precambrian rock. occupying most of the western and southern part of the Sheet 
area, and th~ Carpentaria Plains, occupying the northeastern part ot the Sheet 
&rea, which are characterized by very low relief and are developed on Cretaceous 
and CaiDoaoic rocks. 
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2. 

The tvo main rivers .are the Cloncurry and Leiehbardt, which rise 
in the lsa Highlanda and drain northwards across the Carpentaria Plains to 
the Gulf of Carpentaria. Tbey are both non-perennial within the Sheet area 
and for most of the yea:r dry out to chains of vaterholea. 

The Isa Highlands 

The highlands are a seriee of mainly north-trending ridges and hills 
which attain heights of 600 m above sea level but are commonly between 370 m 
and 500 m. The greatest local relIef is 180 - 210 m. There 18 a marked 
accordance of crests" coincident with small plateau remnants (eee Fig. 3), 
suggesting that the area 1s a dissected plateau. 

Twidale (op. cit.) considers that there vere tvo early periods of 
erosion, the first in tbe early Mesozoic, producing a surface which V&8 
buried beneath the later Mesozoic deposita, and the sscond in the early 
Tertiary when the Mesozoic cover vas eroded and partly removed and the 
resulting landsurCace 'lateritized ' • 

The old plateau indicated by the present s~t accordances i8 
conaidered to be largely that of the early Tertiary land surface, with the 
Mesozoic element reatricted to the eastern part. In the surrounding region 
the early Tertiary surface i. generally smooth with broad undulationa (e.g. 
Lawn Hil l and Georgetown -Sheet areas). In the western part of the eloncurry 
Sheet area the hill tops and plateau residuals have been lateritized (I.H. 
W11son, pera. COIIIID.), laterit1zatlon 1s a feature of the early 'l'ertiary 
surface but is not known on the Mesozoio surface in the ~arpsntarla Basin. 
He~ce it is thought that in this area the higher regions of the ear~ Mesozoic 
surface vere exhumed and planed off during the early Tertiary and that only 
the lover parts of the surface vere preserved beneath a cover of Mesozoic rocks. 

Contour maps of the southern part of the Cloncurry Sheet area at 
1:100 000 Bcale have recently become available. An examination of theBe 
suggests that the old land surface has been affected by faulting aince its 
formation. The main displacement has occurred along the Corella Fault (Figa. 
2 and 10). Here the eastern block has been displaced dO\fflWards by up to 160 • 
relative to the vestern block. This movement 18 in the same sense as that of 
the Boomarra Fault, which displaces MeSOZOic units in the northern Cloncurry 
and Dobbyn Sheet areas (aee Structure). ' 

The present erosion cycle has dissected the early Tertiary plain 
and in the eastern Isa Highlands it has also exhumed and dissected the remnants 
of the early Mesozoic plain (see Fig. 2). The early Mesozoic plain is stl11 
preserved beneath late Mesozoic sediments in the east, where it had been down­
warped to form the base of the present Carpentaria and Eromanga Basins. 

Within the eastern part of the IS8 Highlands and in adJOining parts 
of the Cloncurry Plain there are aeveral groups of mesas (Fig. 1) developed 
on Mesozoic units. The upper surfaces of the mesas all lie at the same level, 
that of the early Tertiary land surface as discussed above. This surface ehove 

h 
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Fig. } - Stereo pair Bouth of Romere, CLONCURRY , sho .... ing capping 
of Mesozoic sandstone resting on Precambrian 

Fig. 4 - Capping of Mesozoic sandstone on Precambrian . 
CLONCURRY. 

(Negs . 2912, 291}) 

Fia t Top Mountai n, 

(Neg. 2488) 
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an apparent dip in some places (e.g. Fig. 4); this appears to be the 
original slope of the old land surface rather than a tectonic efrect. 
However, the southern mesas in the Rexmers area stand above the level 
of the surrounding Precambrian peaks .... hich in adjacent areas are in 
accordance .... ith the early Mesozoic land surface on .... hich the Mesozoic 
deposits .... ere laid, .... hereas the mesas in Cabbage Tree Creek and to the 
north l1e in .... hat appears to have been an old valley, as the surrounding 
Precambrian peaks rise above their level. The distribution and stratigraphy 
of the mesas is discussed later in stratigraphy. 

The ~arpentarla Plains 

ihe Carpentaria Plains l1e 120 - 180 a above sea level in the 
Cloncurry Sbeet area and slope gently to the northeast. Relief is 10 .... , 
reaching a I118.Ximum of 45 m near the lea Highlands. 'IWidale (1956a, 1966a) 
divides the plains into a number of units, three of which extend into the 
Clonourry Sheet area (Fig. 1)1 the Cloncur;y Plain flanks the Isa Highlands , 
the Wondool. Plain extends into the northeast of tbe area, and the western 
margin of the Julia Plain is present in the east. 

The Cloncurry Plain is developed mainly on Preoambrian rocks, but 
also on Cretaoe~. and younger rooks and sediments to the east. It is 
undulating or broadly rolling, with a few low hills and ridges whicb become 
more numerous towards the Isa Highlands. 'rhe landforms consist of_relict 
hills surrounded by piedmont slopes which merge into alluVial deposits. A 
few of the alluvial areas are of recent age (Qra ) and are still forming I 
however, most are older (Czr and Qr on the map, Pl. 1) and have been subjected 
to some post-cieposi tional erosion. 'l'widale (op. cit . ) cons iders that there ie 
an accordance of ridge crests on this plain, with the crest-line rising 
gradually towards the Isa Highlands, and tha.t this indicates the level of 
the exhumed early Mesozoic surface which rises from beneath the Carpentaria 
and Eromanga Basins towards the Iaa Highlands (q . v. ). This surface has been 
considerably disseoted since it vas re-exposed. 

The erosional period which resulted in the present surface of t he 
Cloncurry Plain probably started in the late Tertiary and is the same as that 
in which t he Isa Highlands were dissected. Some fluvial deposition occurred 
on t he plain in Pleistocene times as extensions from the Wondoola Plain, but 
erosi on has since become dominant , possibly as a result of minor upwarping to 
the south ( the Selwyn Upwarp-Twidale, 1966b). The processes operating during 
the main period of erosion are uncertain. The climate at present is arid and 
erosion appears to be by scarp retreat with the formation of pediments (see, e.g., 

' Twidale, 1956b) . However, this may not have been the case in the late Tertiary 
or Pleistocene, as the contemporaneous deposits of the Wondoola Plain, which 
were derived in part f rom this area, are of f luvial origin and suggest a 
moister climate than the p~eBent. 

The Wondool. Plain in the Cloncurry Sheet area 1s developed on late 
Cainozoic alluvial deposits and consists of flat treeless plains of grey and 
b~ovn heavy textured soils cut by entrenched and braided stream channels. 
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Twidale (1956&, 19668) describes the Wondoola Plain as a black 
soil plain developed on alluvial eilts. This is true for the areas to the 
north, but within the Cloncurry sheet area the soil cover (Q() appears to have 
been largely eroded away 1n recent times and the surface of the plain is nov 
composed of the underlying red-brovn sands and silts (Czr). This erosional 
period may have been initiated by the Selwyn Upwarp (Twidale, 1966b). Some 
of the eroded material appears to have been deposited in a flood-out area (Qra) 
of the Cloncurry River in the northeastern corner of Cloncurry Sheet area and 
the southwest of Millungera Sheet area. '1'he localization of the flood-out 
depoe! ts in this area appears to be due to a ChaJ'l8'8 in gradient of the Cloncurry 
River as it enters the Millungera sheet area, wbich in turn may have been caused 
by movements of the Selwyn Upwarp to the south. The surface of the plain at 
present appears to be generally static, with some eroaional areas. 

Beneath the late Cainozoic sediments of the plain, a buried late 
Tertiary erosional surface has been preserved. Tbis surface is not present 
in the Cloncurry Plain and lsa Highlands as the erosion which began there at 
the same time has continued through to the preeent with only minor interruptions. 
!he nature of this surface will be discussed by Grimes & Doutch (in prep). 

The Julia Plain is a gently r olling erosional plain developed mainly 
on the soft Cretaceous mudstone and limestone of the Rolling Downs Group, which 
derives its name from the topography which is characteristic of the plain. The 
present landsurface consists of low interfl uves separated by flood plaine 
containing braided stream channels which are generally entrenched into their 
own alluvium. 'lbese flood plains could be considered as tongues of the 
Wondoola Plain which are extending into the area of the Julia Plain. In 
Cloncurry sheet area the Julia Plain also includes a gravel-surfaced plain 
which stretches north from Courtenay Creek to the ~loncurry River in the 
east (unit Czs in Plate 1) . Present eroaion is cutting back into this 
surface, producing low scarps and exposing the underlying Cr etaceous sediments. 

The Julia Plain appears to have formed in the same erosional period 
as the lsa Highlands and the Gl oncurry Plain, commencing in the late Tertiary 
and continuing through t o the pr esent with minor halts. The Gzs deposits 
discussed above must have formed during this period. They appear to be mostly 
lag gravels left by the breakdown and r emoval of the mid-Tertiary ' duricrusted' 
surface which once extended above this area. 

MESOZOIC AND CA INOZOIC STRATIGRAPHY 

The northeastern part of the Cloncurry Sheet area contains the 
western margin of the Carpentaria and Eromanga Basins, though the sedimentary 
rocks crop out only poorly as moat of the area is covered by Cainozoic sediments 
derived from the lea Highlands. The stratigraphy of these successions is 
summarized in Table 1. 

MESOZOIC 

The boundary between the Carpentaria Basin and the ~romanga Basin 
is discussed below under Structure. The stratigraphy of the two basins is 
identical within the Sheet area and will be discussed as a s ingle system. The 
units consist of a basal fluviatile sandstone sequence which generally does not 
crop out on this s ide of the basins, as it pinches out against the Mt lea Block, 
and the overlapping marine deposits of the Roll i ng Downs Groups. Mesozoic 
deposits, partly continental and partly marine, also occur as mesas overlying 
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Fig. 5 - .Mesozoio sandstone cropping out in the 
Corella River 

(liog. 2466) 
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Precambrian rocks in several parts of the Mt IS8 Block. 

The Mesa rocks of the Mt la& Block 

MesaB of Mesozoic rocks cap the Precambrian rocks of the Mt Isa Block 
1n three areas in Cloncurry sheet area (Plate 1): in the Cabbage Tree Creek 
area, south of Kajabbl; between the Cloncurry River and Soldiers Cap, south 
of Roxmere; and a single outcrop on Flat Top Mountain (Fig. 4) about 6km 
northeast of Cloncurry. 

The area south of Roxmere 1s a northern extension of a much larger 
plateau in the Selwyn area of the Duchess sheet area, described by Oplk & 
Carter (1964); the southernmost part of this plateau appears to be continuous 
with outcrops of Mesozoic rooks on the margins of tbe Eromanga Basin in the 
southern Duchess sheet area. 

. The mesa rocks are unconformable on Precabrlan rocks and the 
unconformity has considerable local relief. The upper surface of the mesas 
is that of the Tertiary surface of erosion, which is associated with a deep 
weathering zone. The mesa strata, up to 40m thick, consist of fine to coarse 
quartzose to feldspathic-sublabile sandstone with granule and pebble conglomerate 
beds interbedded with micaceous mudstone, siltstone, and shale. The sandstone 
is generally poorly sorted and clayey. The sequence tends to become finer 
grained upwards and the upper part 10 generally a deep-weather~ng profile 
developed in mudstone (see Fig 6.). 

Fossil plants have been described by White (1957) from similar 
sandstone deposits in mesas of the Selwyn area of the Duchess sheet area to 
the south. She considered them to be of Triassic or JurasSiC, probably lower 
Jurassic, age. E!sevhere in the Carpentaria and Eromanga Basins continual 
deposition is known of Jurassic and earliest Cretaceous age. 

Lower Cretaceous marine molluscs and arenaceous foraminifera have been 
described by Crespin & Dickins (1955) from micaceous siltstone and sandstone 
of the Soldiers Cap mesa in the southeast. Fossil wood impressions of uncertain 
age have been found by the author in the lower parts of several of the mesa 
successions. Thus it appears that both an older (Jurassic to early Cretaceoue) 
continental sequence and a younger (Cretaceous ) marine sequence are present 
within the mesa deposits. Unfortunately, except where fossils are present, it 
has not been possible to separate the deposits into two units as there is no 
diagnostiC change in lithology. 

'1'he cootinental deposita of the mesaa were probably fluvial sediments 
laid down in two valleys, one which drained north through the Cabbage Tree Creek 
area and opened into the fluvial plains or the early Carpentaria Basin in the 
Dobbyn sheet area, and a second which drained south through the Selwyn area 
and opened into the early Eromanga Basin in the southern Duchess sheet area. 
Both valleys are aligned north-south, parallel to the tectonic grain of the Mt 
ls& Block. The southern valley was broader and shallower than the northern. 
In the basin areas in the east there is evidence (discussed belOW) that the 
continental sandstone pinches out and is overlapped by transgressive marine 
mudstone. This transgression flooded the valleys also, and may have spread 
out over a large part, if not the whole, of the Mt lsa Block, though it is 
likely that the higher parts remained as islands and provided a source oC 
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6. 

sediments. Most of tbe sediments deposited on the Mt laa Block during this 
transgression vere removed during the erosional period that led to the formation 
of the lower Tertiary land surface. Only the thicker deposits overlying the 
continental sediments of the old valleys have been preserved. 

The Carpentaria and £romans! Basins 

Basal sandstones bave not been named on Plate 1, nor differentiated 
from the mesa deposits discussed above. Since the map vas drawn further 
work by BMR and CSQ bas clarified the affinities of some of the units. 

In vater bores the baaal units are reported in drillers' logs as 
sandstones and mudstones, they contain the confined aquifers supplying the 
deeper vater bores. They constitute a unit which reaches a thickness of b5m 
in the deeper parts of the basin; bore data shows that it thins towards the 
present basin margin and generally pinches out against the Mt Isa Block without 
cropping out. The transgressive marine deposita of the Rolling Downs Group 
overlap the unit and lie directly on the basement along the basin margin 
(e.g. in BMR Cloncurry 2-Grimes & Smart, 1970). 

The only observed exception to this generalization in the Cloncurry 
sheet area is the outcrop in the Corella River near the ~by-Cloncurry road 
crossing (sse Pl. 1 & Fig. 5), where the sandstone unit is only about 10m thick. 
At this locality Precambrian granite is overlain h.r a basal conglomerate and then 
by interbedded fine and medium-grained, micaceous, quartz sandstone and micaceous 
siltstone and mudstone, with & few beds of coarse-grained sandstone . The 
sequence 1s overlain by blue-grey mudstone of the Wallumbilla Fbrmation. 
Drilling to the east' of the outcrop area (Piggott, 1970) has indicated that the 
sandstone thickens to the east and is continued with the basinal unit. 

The sediments were most probably derived from the adjacent high 
areas of the Mt Isa Block and deposited i n a fluvial plain, though the uppermost 
part of the unit could be shallow marine in origin. No fossila have been 
recorded within the area, but by a comparison with similar units elsevhere in 
the basin a JurassiC to early Cretaceoue age ie probable. 

The Cloncurry sheet area lies on the margin of the Eromanga and 
~arpentaria Basins, and different nomenclature has been used for tbe basal 
sandstone units found in the area. J.N. Casey (1 959) defined the Longsight 
Sandstone in the northvestern margin of the Eromanga Basin, and D.J. casey 
(1970) showed that it vas laterally equivalent to a much thicker succession 
in the eastern Eromanga Basin comprising the Hutton "Sandstone, the Injune Creek 
Croup, and the Hooray Sandstone, ranging from lover Jurassic to lover Cretaceous 
in age . In the ~arpentaria Basin Smart et a1. (1971) have recognised a 
Jurassic Eulo Queen Croup and have redefined the overl ying Jurassic to lover 
Cretaceous Cilbert Biver FOrmation . The Eulo ~een Group appears to be 
equivalent to the Hoor~ Sandstone and part of t he Injune Creek Group ( Vine, 
1966). 1he interpretation of gamma-ray logs of vater-bores by Deutch et al. 
(19"(0) in the carpentaria Basin has indicated that the Eulo Queen Croup is 
present in the northeastern corner of the cloncurr,y sheet area and ~at it 
is overlapped Dy the C11bert Hiver Formation, vhich forms most of the basal 
sandstone unit of the Sheet. The Cil;ert River FOrmation and the Eulo Queen 
Croup combined are probably equivalent to the Longslght Sandstone to the south. 

\~ 
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Fig. 

Fig. 7 - Toolebuc Limestone in Dugald Ri ver , nor th of Cranada homestead. 

(Neg. 2492 ) 

8 - Wondoola Beds (Clr) 
or Fort Constantine 

: red crosB-bedded sand and grave l in earth tank east 
homestead. (Neg. 2491 ) '" 
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The pinchout of the Gilbert River Formation against the Mt Isa 
Block suggests that it was separated from the contemporaneous deposits to 
the ~8St by a nondepositional area. The geography of the time may well 
bave been similar to that of the present-day Cabbage Tree Creek area, where 
Cainozoic fluvial deposits within the valley are separated from the widespread 
fluvial deposits of the ~ondoola Plain to the east by an interfluve of 
Precambrian rocks. 

The presence of Lower Jurassic plant fossils in the south~rn of tbe 
two valleys indicates that deposition preceded the formation of the Gilbert 
River Formation. FUrther, the deposits in this valley appear to be continuous 
with outcrops of tbe Longsight Sandstone and Wallumbilla Formation on the 
margins of the Eromanga Basin in the southern Duchess sheet area. Therefore 
it appears to be more justifiable to correlate these continental mesa deposita 
with the Longslght Sandstone than with the Gilbert River Formation. The 
marine beds would be equivalent to the Wallumbi11a Formation. 

The mesa remnants of the northern valley deposits have not yet 
yielded fossilsi they appear to be outliers trom a coal-bearing sandstone 
which underlies the Cainozoic beds to their north (Dunstan, 1920), and which 
~ be continuous with the Gilbert River FOrmation farther north in the Dobb,yn 
Sheet area. 

Rolling Downs Group. This is a shallow marine sequence which 
conformably overlies the Gilbert River Formation. The individual units are 
described below. For detailed regional descriptions the reader is referred 
to Doutch at ale (1970), and Smart et a1. (in press). 

The Wallumbilla FOrmation (Klu) is not exposed- within the Sheet 
areai it is eas1ly eroded, and where it is present it is covered by Cainozoic 
deposits. It occurs throughout the Mesozoic basins. The formation is known 
from vater-bore logs, company drilling (Piggot, 1970), and two BMR scout boles 
(Grimes & Smart, 1970). The composite lithology is given in Table 1. Macro­
fossils are present but not abundant. The faunas have been described elsewhere 
in the basins by Vine & Day (1965) and other workers, who have placed the formation 
in the Aptian and lower Albian. The microfossils found in the BMR stratigraphic 
holes appear to belong to the K1b-d zones (Burger, in Grimes & Smart, 1970). 

The Toolebuc Limestone ( KIo) was first described by Casey (1959) in 
the Bou11a Sheet area on the western margin of the Eromanga Basin. Mapping 
since then (Vine, 1966; Doutch at a1., 1970) has shown that the unit extends 
over most of the northern Eromanga Basin and into the Carpentaria Basin, where 
it is equivalent to the Kamileroi L1mestone of Laing & Power (1959). 

1n outcrop the Formation consists of f1aggy pink and grey limestone 
beds overlying a hard grey and yellow calcareous shale containing concretions 
of limestone (Fig. 7). The flaggy limestone beds have been further divided 
jnto an upper vuggy limestone unit and a lower coquinite unit by Williamson 
(19b'r), who has shown that the thickness of these upper units is variable. 
Re considers that they originated as biostromal and bioherms1 banks and 
mounds. The lower calcareous shale beds are black in bores and include 011 
shale (Smart, 1972) . Fossils are abundan~ in the upper units and consist of 
bivalves (mainly Aucel1ina and Inoceramus spp.) ammonites, belemnites, fish 
scales and bones, and some possible algal structures. The fossils belong to 
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Tambo fauna of Albian age (Vine & Day, 1965; S.K. Skwarko, pers. comm.). 
The unit is generally not recognized in drillers' logs of water-bores. but 
is easily identified in gamma-ray 10gB by its radioactivity. It thuB forms 
a valuable marker bed separating the otherwise indistinguishable mudstones 
of the Allaru and Wallumbilla Formations, which l1e conformably above and 
below it. 

The A!laru MUdstone (KIa) crops out in the northeast and east, but 
exposures are generally poor and consist of low rubble-strewn rises. 

Although the formation is composed predominantly of blue-grey mud s tone 
(see Table 1), the more resistant cone-in-cone limestone beds form the 
eharacteristic green-brown rubble of the outcrop areas. Gypsum nodules and 
a mesh of gypsum crystals are often found in the solI associated with the 
outcrop areas. The sediments appear to have been deposited in a shallow sea 
in a slowly subsidising basin, although BUrger (in prep.) considers that the 
unit could be non-marine i n part. The formation has been assigned an Albian 
age by Vine & Day ( 1965), and i8 the topmost unit of the Rolling Downs Group 
to crop out in the Cloncurry sheet area. 

CAINOZOIC 

During early Tertiary times the area was peneplaned, and 1n the 
mid-Tertiary was deeply weathered with a 'duxicrust'. Later erosion and 
deposition has resulted in the accumulation of the colluvial and alluvial 
sediments on which the Cloncurr,y and Wondoola Plains developed, and which 
are also found in many of the valleTe within the Isa Highlands. 

Several aspects of the Cainozoic geology of the area have been 
discussed in the Physiography section, which should be read in conjunction 
with this section. 

The deep=weathering profile. Czd. The deep weathering profile 
(Czd) has now been largely removed and i s present only in a few areas (Pl. 1); 
near Kajabbi, southeast of ~by, capping the mesa deposits south of RoxmerBj 
and a9 hillcappings and plateau remnants in the far west (not shown on Fl. 1) . 
The deep-weathering zone generally consists of up to 10m of 'claystone' which 
has been mottled red, ye l low, and grey, and is overlain by the silcrete and 
ferricrete of the ' duricrust t (Fig. 6). The 'claystone' was derived from the 
original rocks by i n situ weathering and in places t he original r ock structures 
can be seen in the deep weathering prof ile, becoming obliterated towards its top 
(I.H. Wilson, pers. comm.). 

The profile is developed on both the Mesozoic and the Precambrian 
rocks of the area; on the latter the mottled clay horizon is generally thin 
or absent. The ferricrete and silcrete in the upper part of the profile appear 
to be transitional between the laterite of the coastal regions to the north and 
apparently contemporaneous silcrete of the inland areas to the south . 
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The ~e of the Idur~crust' is a matter of conjecture. Woolnougb 
(1921) considered a ~ocen~ age most likely; Whlt~house (1940) recognized 
two peripd~ ot 'laterltlzation', both of f liocene age. Hath authors considered 
that ~e ~~teri 1Oiz8rtioq occ~ed in the SaJDfl! period throughout Queensland and 
they c9frelated ~so~ated laterite areas on this basis. It appears more likely, 
however, that a climate conduci ve to laterit~~tlon and deep-weathering in 
gen,r~l existed 1n l &te Cretaceous, t hroUghout much of the Tertiary, and 
perhap~ even in ~terpary and Recent times in some parts of northern 
Austra.l:14,. Any surface which remained stable for a 8ufficl~nt time during 
tqe~~ perlp4~ ~o~~d b~ 11&01s to ~~ep weatperlng . . . 

I~ t~e Eromanga -basin ~enlor (1912) has r ecpgnized an early to 
plid-'l'e~ti~ sHcrete phaa~, and an older c;ieep.-wea~h~ring phase which he 
con9id~~s to be o~ late ~retaceou8 age. In South Aus~ra~1~ Jessup & ~orri9 
l19'(1) ~ave A!!aigp~ 1\ PJl.leocene "0 Eoc.ne' age to an appe,renl'ly similar phase, 
the S~uar~ r~g4e~, . deep weathering 1n the C~oncurry sheet area may be a 
~edQl~~c~l proq,.~. In the Nor~ern Territory Ray~ (1961) ~onsider8 that the 
main l&t~ri~e horizon is diaphronous, v~~ng from late Cretaceous in the south 
to JOweF ·~ o,~<ld 'l. Ter1;iar;y in the !'lor~. He also r,co~ze8 an earlier and 
two ;Latep ·p~.s •• of. +~te~1th.tiont the ~oW'!€,st of ~h.ieh is continuing at 
pZie~errt • .' 'J.' 

. ~Ji ~e Carpent8fia Basin ~ea ~er. are at .1e~t wo period,a of" 
dee~ ~.a~,~~~~ ~e ~~ .p1~?d • . 18 la~er1t~c and appear~ to be mid-Tertiary 

. ~~ ~ a:a Jt p·oetP,at,s ~e lat1!! Cretac~ou, pr .ar~ Tert1a.I7 Bul1mba Formation, 
.but in p~~c,~ ~er.1i~B . th. wy&a~a · Bed~, which ~8 prob,blYD~ Pliocene to 
PJe~8t~.Il. ~ ·(~~tCh at al., 1910, SDlaft ,t a1., in pr,ssh ~e Wyaaba 
Be4& ·qaye be,o .,r~cte4 to a ~esser ,~t~nt by a later 4eep-w~a~ering phase 
whicp ~ ~v~ b.~n p'D.cont~r~.oU8 o~ post-depoaitional, i.e., Pleistocene 
or ~lqc~n.. . . 

, ~be ~.e~,,~tqering aone ~~ the Cloncurry ~eet area has more in 
c9~~ vith tqe ~~~Te~ti~ · later~tic· phase of the Carpentaria area than with 
older qr Y-9~e,r ~ea there or e~.ewhere. ~t alao a,ppear~ to · be similar in 
nature tQ ~e d~chr9nou8 laterit~. zon~ or ~e tfor~hern Tarr~tpry. Th.ere is 
8Qme ~y~d.nce that the ~~~e· ~. d~acqr9no~ in th, Carpentaria Basin area alao, 
inaa~~h a& the move~e~tB on the Corella Fa~~ in the C~o~curry area which 
appear to po.td~te the land8urf~ce wi~h deep-we~thering remnants (see 
PhyaiQ~&pq), IIIa3 ~e of the 82UJ1,e age "a similar IDOv~.;ent8 ot the Boomarra 
Fault tartpe~ ' nortb (ap~ently ~ extenaiQn of the Corella Faul~), vhich 
~pp~~ ~Q ~t~ate the ~e,p-veathered ~~tac. in ~at ~e.. This matter 
r.q¥ir~. ~~~er lnvea~igatio~. 

,The &Be Qf the de8p-weath.r~ng p~qtile in the Cloncurry Sheet 
~ea ~B ~e~Bfor. ten~tivelr co~ld8red to be early to middle Tertiary. 

Unit CZB. '~. Precambri,n rpcks Qf the ~lo~curry Plain are mostly 
~overed by a oolluvl~l pi~mont deposit of red ~ brown poorly sorted sand and 
gr~vel 'fit~ ~noll" .• ~~t ~ cl~ (C~.). '~e ·grav .. ls are commonly apgular, as would 
~~ exp.~te~ ~o~ ~beir or~g~~ trom the ~erlyi~ fre~ambrian rocks. They are 
overlt4Jl by ~e ypunger a.ll~v1al sediments of the \rrIo~oola Bed, ~n aome areas. 
ffolfev!";r, coH'l'v1 .. l 4epo.~t. ~~ ~urrently e.ocUlD\l . .La~ing ~n o~b:t:r are ... , so the 
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unit has a long time range. The unit postdates the erosion of the deep­
weathering zone and must therefore range in age from late Tertiary to the 
present. Its relative thinness is due to the slowness of colluvial accumulation 
when compared with alluvial deposition. 

In the area between Courtenay Creek and Brymine on the Cloncurry 
River (see Pl. 1) a high l evel plain of red gravel and sand (Czs) overlies 
I1esozoic rocks on a gentle buried ridge which separated t he valleys of the 
ancestral Cloncurry and Williams Rivera (Grimes & Doutch, in prep.). Though 
these deposits are similar in lithology to the colluvial CZB deposits of the 
cloncurry Plain, they are physiographically distinct, and are probably genetically 
unrelated. The pebbles are composed of silcrete and quartz with minor granitic 
and metamorphic components. The silcrete pebbles could have been derived as a 
lag dep'osit from a 'duricrust l 'Which once extended above this area. 'I'he other 
rock types must have been derived from the Precambrian rocks to the south, and 
distributed by fluvi a l or colluvial means. Mount rargaret, a "Precambrian 
inlier in the southern ~art of the CZ9 plain, could have contriouted material 
lucally. Outcrops of the CZ6 unit, in the area are poor, and no sedimentary­
structures were seen, so the environment of deposition is uncertain. 

In an adjaoent part of the Wondoola Plain, west of bore number 
R2716, an earth tank excavation in 1969 exposed a sequenoe of about 2 m of 
sandy gravel beds underlying red silt and clay of the Wondool a Beds . These 
gravels exhibited planar and festoon crossbeddi ng (Fig. e). This deposit could 
be an extension from the main gravel plain to the east, ,or a secondary deposit 
derived from it. The limited water-bore data suggest that the gravel beds 
extend for a short distance beneath the finer deposits of the Wondoola Beds, 
and that there are also i solated gravel beds within the Wondoola Beds elsewhere 
in the Cloncurry Sheet area. The Czs gravel plain could therefore be a facies 
equivalent of the "/ondoo1a Beds. The r eason for the localization of gravels 
in the east is not known. 

The Wondoo1a Beds (Czr, Qf) Most of the \vondoola Flain within t he 
sheet area, and parts of the Cloncurry Plain ~ are developed on the alluvial deposits 
of the Wondoola Beds (Smart et al., in press). In the Cloncurry sheet area there 
are two sub-divisions within this formation: unit Czr consists of red and broytD 
sand, silt, clay, and gravel, and is apparently overlain by the dark grey sandy 
muds of unit Qf. (All sediments of t he Wondoola Beds have the symbol ,Q),r in the 
Sheet areas t o the north). In a regional sense Czr is a red sand and silt member 
of the Wondoola Beds. As discussed in Fhysiography the upper Qf unit has been 
eroded from much of the area since the -Selwyn Upwarp, and unit Cz-r has been 
exposed. 

Some of the Qf areas shown on Plate 1 are black soils derived by 
1n situ weathering of t he underlying Cretaceous mudstone. It 1s extremely 
difficult to distinguish them from the bl ack- soil plai ns developed on the grey 
sandy muds of the Wondoola Beds. Some areas that could be of this natur e are 
near Granada and Clonagh in the north "and near BHR Cloncurry 2, and north of 
Arrolla, in the south. 

1'6 
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A common feature of parts of unit Qf of the Wondoola Beds in the 
Clonourry Sheet area is t he presence of a patchy surface cover of scattered 
cobbles and pebbles, generally of silcrete or quartz_ These are commonly 
concentrated into lines separa ted by gilgai depressions. On air-photographs 
this forms a characteristic 'fingerprint' pattern, similar in appearance to 
the patterned ground found in arctic areas, where heaving of the 80il by 
alternate freezing and thawing 1s cited &s the causa. The origin of the 
patterns in the Cloncurry Sheet area appears to be due to similar movements 
in t he black 801ls due to the avelling and shrinking of clay minerals in the 
".let and dry seasons. 

The Wondoola Beds are considered to be of Pleistocene to Holocene 
( ?) age by Doutch et a1., (1970) and Smart et a1. (in pre •• ). 

Recent Alluvium a. Some of the present va~leys are filled by 
modern alluvial deposits Qra f which are of very similar lithology to the 
underlying and adjacent older alluvial deposits of the Wondoola Beds. They 
are therefore difficult to distingui sh on a lithological baaia, but can be 
mapped by airphoto interpretation of the lan&forms. They are thought to be 
of Holocene age and postdate the Selwyn Upwarp. 

MESOZOIC AND CAINOZOIC STRUCTURES 

The structural setting of the Sheet area and its surrounds is shown 
in Figure 10. The structural terminology is that used by Doutch et ale (1970), 
who provide tbe basis tor most of the following discussion. Tbe Mesozoic 
deposits dip gently to the north and east into the Carpentaria and Eromanga 
Basine respectively. The two basins are separated by the Euroka Arch, a zone 
of relatively shallow basement which extends northeast from Cloncurry (see Fig. 
9). 

The Canobie and Millungera depressions shown in Figure 10 can be 
regarded as an earlier phase of the Eromanga Basin, Which originally extended 
farther north than its present structural boundary at the Euroka Arch. The 
twodeprsssions were formed in the early Mesozoic, possibly the late TriassiC , 
by a combination of faulting, warping, and erosion. The Boomarra Horet and 
Fort Bowen Ridge appear to have been upfaulted blocks which separated the 
depressions from each other and from the Burketown Depression to the northwest. 
contemporaneous warping and later, but ante-depositional, erosion may also have 
contributed to the Jurassic form of the depressions. The depressiona plunged 
to the south during the Juar&ssic to early Cretaceous fluvial depositional 
phase, but the structure has been distorted by the later movements which created 
the Euroka Arch. 

Investigations by Doutch et ale (1970) suggest that the Euroka 
Arch is a broad relict structure left by the downwarping of the Carpentaria and 
Eromanga Basins to the north and south. The warping probably began at the time 
of early Cretaceous marine transgression and continued during the rest of the 
Cretaceous depositional period. Post-tduricrust l uplift occurred in the 
Pliocene in the Gregory Plateau to the east and may have further developed 
the struoture of the arch. 
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12. 

'1'he Boomarra Fault in the Dobbyn Sheet area was reactivated after 
Cretaceous deposi ticn.. 'l'he eastern block vas displaced downwards. This 
movement 1s thought to be younger than the late Cretaceous or early Tertiary 
Floraville Formation, but it could antedate the formation of the deep weathering 
profile in the 1)ODby.a. ::>ueet area. The Boomarra raul t extends into Cloncurry 
Sheet area but 1s obscured by late Cainozoic deposita. In the north it 
probably passes wsst of Granada and east of Buffalo Plains homestead. The 
fault cannot be detected in the Precambrian outcrops north of ~by, but 
to the south the Corella ~ult 1s roughly in line with the trend of the 
Boomarra Fault, and Cainozoic movements on the Corella Fault are in the same 
senss as that of the Boomarra Fault (ase Physiography). The two faults could 
therefore be parts of the .&me major structure. 

The ~ternary Selwyn Upwarp bas affected the Cainozoic deposits or 
the area (see Stratigraphy), but its effect on the Mesozoic strata is over­
ahadowed by the greater Creaceoue dovnwarping. 

POST-PALAEOZOIC GEOLOGICAL HISTORY (Table 2) 

In ear~ Mesozoic times the Precambrian rocks in the area vera 
being eroded. Terrestrial eediments were being land down in the Galilee 
Basin to the far eoutbeast. In the late Triassic the Canobie and Millungera 
Depreesions were formed by a combination of faulting, warping, and erosion. 
The Boomarra Horst and. Fort Bowen Ridge were formed at this time. 

During the Jurassic fluviatile deposition extended north &om the 
Eromanga Basin into the Canobie and Millungera Depressions, which by late 
Jurassic time had been filled by quartzose sand (Eulo Queen Group). Jurassic 
sediments were also deposi t ed in a depression in the Selwyn area of the Duchess 
Sheet area and ma;y have extende.d north into the Cloncurry Sheet area. By the · 
end of the Jurassic, sand deposition (Gilbert River Formation) vas spreading 
beyond the &rea of the depreesionB. The landecape in the Sheet area at t his 
time was probably & broad fluviatile plain in the east with tongues of sediment 
extending into major valleys within the hilly area of the Mt le& Block, a 
picture analagous to that of t he present physiography. 

In the early Cretaceous the sea flooded the lower parts of the area 
and arenaceous deposition (Gilbert River Formation) Boon gave way to mainly 
mud deposition (Rolling Downa Group). The limestone of the TOolebuc Formation 
apparently reflects ~ period of reduced sedimentation when shell banks formed 
beneath much of the shallow sea. The sea spread over most of the Mount Isa 
Block, the higher parts remaining ae lov islands, until it began to recede in 
Allaru tim.e. 

ContemporaneoUB sagging during the later part of the Cretaceous 
depositional period formed the depressione of the Carpentaria and Eremanga Basins, 
while the Euroka Arch remained as a relatively high area between them. 
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After the withdrawal of the sea erosion began again, and the fluvial 
Floraville Formation was laid down at the same time to the north. The area 
had been reduced to a peneplain by mid-Tertiary time, the thin Mesozoic 
deposits overlying the Mount ls& Block were largely removed and the early 
Mesozoic land surface was exhumed and planed off in the western part of the 
Sheet area. The peneplain was subj ected to deep weathering and a 'duriorust' 
bad been formed by the end of Miocene time. The Boomarra and Corella Faults 
were reaotivated during the time of deep weathering and the rocks were down­
faul ted to the east. 'l'owards the end of the Tertiary upUft was followed by 
more erosion and the duricrust vas warped in 80me parts of the region, but any 
effects in the ~loncurry Sheet area are difficult to detect, a8 later erosion 
haa destroyed mo8~ of the old 'duricrusted' surface. Colluvial and fluvial 
deposition le.g., the Wondoola Beds ) occurred in the eastern part of the 
Cloncurry Sheet area in Pliooene and Pleistocene times. 

Late ~lelstocene or Holocene movement of the Selwyn Upwarp to the 
south increased the stream gradients and initiated an erosional episode 
over the Wondoola Plain in the Sheet area, deposition being restricted to a 
few stream channels, and to the flood out area in the northeast in the 
Mill~era Sheet area. 

" cONOll1C GEOLOGY 

Groundvater 

'l'he main aquifer wi 'thin the Mesozoic basins occurs in the Gilbert 
River Formation. This formati on pinches out against the basin margin. In 
the sheet area the depth of the aquifer below t he surface varies from 30 m 
adjacent to the basin margin to ~50 m in the northeast corner. The structural 
contours on the top of the sandstone (Doutch et al., 1970) are parallel to 
those of the basement shovn in Figure 9. None of the bores in Cloncurry have 
artesian flows. The water quality is fair, though some areaa have high fluoride 
concentrations. 

Shallow water supplies have often been obtained from Cainozoic sanda 
and gravels and from weathsred or fractured basement rocks. 

Hydrocarbons 

The petroleum potential of the Cloncurry Sheet area i8 poor. The 
pinchout of the Gilbert River Formation below the Wallumb1lla Formation would 
provide an excellent trap, but water-bore data suggest that the system 1s 
thoroughly flushed. Recent exploration in the Julia Creek area has shown 
t he presence of large deposits of oil shale associated with the Toolebuc 
Limestone (Allen & Hogetoorn, 1970). Assessment of the economic potential ot 
these deposits is still in progress. 

Coal haa been reported from Cabbage Tree Creek, near Kajabbi, by 
Dunstan (1920, p. 2e-~0), presumably from the basal Mesozoic sandstone. The 
seam vas only a few inches thick, but was reported to be of fair quality. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Phosphate 

The phosphate potential of the Toolebuc Limestone was investigated 
by Williamson (1967). The grade was generally low and non-economic. 

Limestone 

The TOolebuc Limestone would have 80me potential 88 a smelting 
flux, but reserves are limited, the limestone beds within the unit being 
generally thin. Specimens collected from outcrop and drill-corea vere 
analysed by BMR (Dautch et a1., 1970) with the following average oompositions 

Residue in80l. 
in 10% HCl 

1.44% 

Sedimentary uranium 

F. 

0.79% 

Ca Mg 

0.1'" 

The sandstones of the Eulo ~een Group equivalents (M on map) 
commonly show marked zonse of bigh radioactivity on gamma-ray loga of water 
bores. The group 1s restricted to the Canobia Depression 1n the northeastern 
edge of the Cloncurry Sheet (Fig. 10). Whether the radioactivity indicates 
economic and recove~able concentrations of uranium ie not yet known. 

o 
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