
COMMONWEALTH OF AUSTRALIA

DEPARTMENT OF NATIONAL DEVELOPMENT

BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS

RECORDS:

19 65/1 22

EXPLANATORY NOTES ON THE MANER00 GEOLOGICAL SHEET

by

W. Jauncey

The information contained in this report has been obtained by the
Department of National Development, as part of the policy of the Common-
wealth Government, to assist in the exploration and development of mineral
resources. It may not be published in any form or used in a company
prospectus without the permission in writing of the Director, Bureau of
Mineral Resources, Geology and Geophysics.



E1PLANATORY NOTES ON THE MANER00 GEOLOGICAL SKEET

Compiled by

W. Jauncey.

RECORDS 1965/122.

CONTENTS 

SUMMARY

Previous Investigations.

PHYSIOGRAPHY

STRATIGRAPHY

STRUCTURE

GEOLOGICAL HISTORY

ECONOMIC GEOLOGY

Underground water
Oil and Gas
Construction Materials.

BIBLIOGRAPHY .

Page.

1
3
4
6
8

lo
10
11
12

13

Plate I: Maneroo 1:250,000 Geological Sheet.

Figure 1: Maneroo Physiography
Figure 2: Results of seismic surveys

The information contained inthis report has been obtained by the
Department of National Development, as part of thO policy of the
Commonwealth Government, to assist in the exploration and development
of mineral resources. It may not be published in any form or used in
a company prospectus without the permission in writing of the Director,
Bureau of Mineral Resources, Geology and Geophysics.



EXPLANATORY NOTES ON THE MANER00 GEOLOGICAL SHEET 

Compiled by

W. Jauncey

Records 1965/122

The Maneroo Sheet area was mapped in 1964 by a joint field

party of the Commonwealth Bureau of Mineral Resources and the Geo-

logical Survey of Queensland. The survey was part of the final

stage of a project to map the northern part of the Eromanga Basin.

Aerial photographs at a nominal scale of 1:48,000 taken

by the R.A.A.F. in 1951, provide a complete coverage of the area.

Planimetric maps at 1 inch to 4 miles scale are available from the

Queensland Department of Public Lands, and at photo scale and

1:250,000 from the Division of National Mapping, Canberra.

Access to the area is generally good. Graded and formed

roads connect the area with Longreach, Winton, Stonehenge and

Jundah, and a network of well-maintained station tracks exists.

The hilly country in the west, however, is less easily accessible

due to the barren nature of the country and the difficulty of main-

taining tracks there. Apart from the telephone exchange near the

site of Arilalah (now derelict), the homesteads shown on the maps

are the only centres of settlement.

Previous  Investigations.
Before this 1964 survey little systematic geological

work had been done in the Maneroo Sheet area. Jackson (1902) des-

cribed the opal deposits at Opalton, and Cribb (1948) added a note

on later production.^Ball (1927a) collected and reported on

samples of gas and wax taken from Westland No.3 bore (R7170 on the

map) and, in company with Dr. Woolwough (Ball, 1927b) visited West-

land and Arilalah. Crespin (1945) described the microfauna of a

sample collected near Arilalah.

Whitehouse (1954) was the first to attempt to map the

Great Artesian Basin as a complete basin study and he coordinated

recorded observations and stratigraphic nomenclature. The most

complete accounts of the geology of the whole basin, with compre-

hensive bibliographies, were compiled by Whitehouse (op. cit.) and

Hill and Denmead (eds. 1960).

In reoent years, oil company geologists have made detailed

local studies and photogeological surveys to select drilling sites;

the wells of A.A.O. Penrith No.1, A.A.P. Fermoy No.1, and A.A.P.

Mayneside No.1, were drilled as a result of these studies.

A gravity survey, with stations generally read on a seven

mile grid, has been carried out by the Bureau of Mineral Resources

over the whole of the Maneroo Sheet area (Gibb, in prep.); Bouquer

values from this survey and from gravity measurements along seismic
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lines are shown on the face of the map. Two aeromagnetic traverses

have been flown across the area (Jewell, 1960). The following sub-

sidised seismic surveys have been carried out by various oil com-

panies (the results are discussed under "Structure"):

Longreach-Silsoe Seismic Survey (COC, 1962)

Mayne Seismic Survey (AGP)

Maneroo Seismic Reflection Survey (GSI, 1962)

Ruthven Reflection Seismic Survey (Harwood and Vind, 1963)

Binburi Seismic Survey (GSI, 1964)

Fermoy Seismic Survey (CGG, 1963)

Vergemont Seismic Survey (CGG, 1964)
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The following physiograpiHo divisions Are re66psitliect (se

Figure 1):

EROSIONAL RESIDUALS. .

Flat-topped. Dissection of the duricrust by stream action

has formed a rough, bare landscape of flat-topped plateaux, mesas

and buttes. These have steep slopes and are deeply gullied. Streams

flow only after heavy rain, and their abrading action is severe

during these periods. Both the slopes and the ground surrounding

these hills are littered with angular rock fragments.

Rounded. In areas of Tertiary sediments on which a dun-

crust has not formed, erosion and weathering have produced hills

which are more rounded than those in the duricrust areas. Rounded

quartz pebbles and cobbles and coarse sand have been shed from theep

hills.

 

ER Erosional Residuals
1 Flat topped
2 Rounded

RD Rolling Downs

SP Sand Plains

BC Braided Channels
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ROLLING DOWNS.-
Typical of wide areas of the I-Great Artesian Basin, these

are widespread in the east of the Maneroo Sheet area. Character-

istically, they are gently undulating plains of dark grey soil and

scattered rock fragments, supporting, in good seasons, a rich crop

of good grazing grass. Sheep-farming is the sole industry on the

downs.

SAND PLAINS.

In the east of the area, sand and gravel have been shed

from hills of Tertiary sediments onto a plain which slopes gently

to the Thomson River. The gravel is mainly composed of quartz

pebbles and rounded fragments of siliceous "billy" while the sand

is generally coarse grained.

A thin veneer of red sand commonly covers the duricrust

plateaux in the west, most notably in the area outlined in the

south-west (see Figure 1): The sand plain in the north-west of the

area comprises a mixture of sand, rock debris and, in some areas,

black swampy soil. The latter is included here for convenience of

description.

BRAID= C HANN ILS.
As can be seen from the geological map, many of the

creeks in the area have braided channels, but they are best deve-

loped in the Thomson River, where there is a network of steep-

sided channels; all of these flow after rain and, in some, water

stands for long periods of the year.

STRATIGRAPHY

Table 1 summarises the known stratigraphy of the Maneroo

Sheet area. Water-bore drillers' information for the area is sparse;

only a few artesian bores have been drilled, all in the east of the

area, and none of the sub-artesian bores has penetrated very far

into the Cretaceous sediments. No logs are available for many of

the bores in the area.

Most of the sub-surface information in this report has

been adapted from the completion reports of A.A.P. Mayneside No.1,

A.A.P. Fermoy No.1, and A.A.O. Penrith No.1; the company interpre-

tations are listed in Table 2. Unit names used in Table 1 and

through-out this report are those used in the systematic regional

mapping of the Great Artesian Basin by the Bureau of Mineral Re-

sources and the Geological Survey of Queensland.
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Table 2 - Formation Tops.

(from completion reports)

Mayneside
No.1

(kAP,1965b)

Fermoy No.1^Penrith No.1

CAAP,1965a)^(MAP, 1963)

Tertiary(?)^& alluvium 01 0 1

Winton Formation 60' 12 1 )^Winton 0'

Mackunda Beds 13351
11001 Formation (1)

Tambo Formation 18581 1608 1 1000 1

Toolebuc Member (2) 29681 2595 1 1835'

Roma Formation 30581 2708 1 1946 1

Transition Beds (3) 37131 3375 1 )Blythesdale

"Upper sandstones" (3) 39101
3576t 3Formation (3) 25781

"Middle shaly sandstone
sequence" p)

3)
"Lower sandstones"

4162'

50321

38291) Walloon Coal
) Measures (3)

4620')
30641

"Basal sandy shale" (3) 4978'

Metamorphics 51051 5040 1 3787 1

Total depth 5382' 5262 1 4078 1

Notes.^(1) Core No.1 (510' - 520') in Penrith No.1 contains

Inoceramus prisms, indicative of a marine environment

(Terpstra, pers. comm.). The interval 400' - 1000'

is interpreted as Mackunda Formation and so listed

in Table 1.

(2) Restricted to intervals 2968' - 2976 1 in Mayneside

No.1, 2595' - 2635' in Fermoy No.1 and 1835' - 1847'

in Penrith No.1 in interpretation given in Table 1.

(3) Combined as un-named Lower Cretaceous - Upper Jurassic

unit with map symbol J-K in Table 1.

Surface mapping and interpretation of water bore drillers'

logs showed that, in common with other parts of the northern Ero-

manga Basin, the Winton Formation can be distinguished from the

Mackunda Formation by:

a) generally coarser grain size of sandstone,

b) common occurrence of intraformational conglomerate

(rare in the Mackunda Formation, except at the top),

c) common occurrence of beds of coal (rare in Mackunda

Formation),

d) absence of marine fossils (which are common in the

Mackunda Formation, and locally abundant). However,

microplankton were noted in cuttings approximately

900 feet above the base of the Winton Formation (AAP,

1965a) and may indicate a late marine incursion.

In Fermoy No.1 and Mayneside No.1 it was noted that

mudstone is generally sandier and there is a greater proportion of
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sandstone in the Mackunda Formation than in the Winton Formation

(AAP, 1965a,b); it was also noted that proportions of various

clay minerals differed in the two formations.

The Wilgunya Formation is divided into five members by

Vine & Day (1965). The youngest, the Allaru Member, is evident in

the logs of the wells as the argillaceous sequence between the

Mackunda Formation and the Toolebuc Member.

The Toolebuc Member of the Wilgunya Formation produces

a distinct anomaly in gamma-ray logs. This anomaly, extending

over about 100 feet of section, appears in the logs of all three

wells quoted above. Within the interval of the anomaly there is

limestone overlying black marls in Mayneside No.1 and Fermoy No.1,

and dark brown, calcareous shale in Penrith No.l. In outcrop the

Toolebuc Member is normally limestone with minor interbeds of cal-

careous shale (Vine and Day, in prep.). For this reason, only the

limestone and coquinite recorded in the wells have been incor-

porated in the Toolebuc Member. The thicknesses given in Table I

are the author's interpretation and, with the exception of Fermoy

No.1, are probably conservative.

Below the Toolebuc Member it is not easy to identify

members seen in outcrop. However, in all three wells an interval

of fine-grained sandstone or siltstone is recorded in the logs

from between 200 and 250 feet below the Toolebuc Member. This

possibly corresponds to the Jones Valley Member, and indicates

that the fine-grained argillaceous sequences above and below are

comparable with the Ranmoor and Doncaster Members respectively.

STRUCTURE

The most prominent structural features in the Maneroo

Sheet area are the Stormhill Fault and the Westland Structure.

In both, marine Mackunda Beds are faulted against younger fresh-

water Winton Formation sediments. The nature of outcrop in these

areas precludes the measuring of dips; it can nevertheless be

deduced from photo-interpretation and field mapping that the West-

land Structure is a fault in the south, grading northwards into

a monocline. The Stormhill Fault is a far more distinct feature,

and has consequently been designated as a fault. However, the

distinction between fault and monocline in these cases is moot.

Additional evidence for these structures was provided by

the Ru•hven Seismic Survey, which indicated a throw at the base

of the Wilgunga Formation of 1500 feet for the Stormhill Fault,

diminishing to the south, and 1,000 feet for the Westland Struct-

ure, diminishing to the north. It is impossible to deduce from

field evidence the actual surface displacement in either of these

structures; the attitudes of the sediments and the amount of their
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displacement shown in the section AB on the map are thought to be,

on the available evidence, the most reasonable.

The results of the Ruthven Seismic Survey indicate that

the Westland Structure and the Stormhill Fault form part of a

series of four step-faults, down-faulted to the west, and tilted

blocks which extend across the southern part of the area (Figure 2).

Neither of the two westerly faults have been seen at the surface;

in both areas there is considerable cover of Cainozoic sediment.

However, there is indirect evidence for the most westerly, which

has a wide fault zone, and coincides with the position of Vergement

Creek. The creek itself is extremely straight, and, except for

two small outliers south of Haystack Bore, the extent of the Glen-

dower Formation has been limited to the east side of Vergement

Creek.

Fig.2.
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Further faulting was delineated in the west of the area

by other seismic surveys (Figure 2). Displacement on these north-

easterly trending structures has not been directly observed at

the surface but there is good indirect evidence for uplift in the

west and south-west:

1) The duricrusted and lateritised Winton Formation

have been deeply dissected into a series of mesas

and buttes.

2) Photo-geological interpretation during the systematic

geological mapping of this region has outlined a

number of moderately well-defined lineaments, trend-

ing north-east.

To the north of Binburri Creek, there are limited

outcrops of fine grained quartz sandstone, thought

to be Tertiary in age, and derived from the dissected

duricrusted hills to the east.

4) Binburri Creek is, at the present time, cutting down

through a thin layer of conglomerate composedof

angular fragments of lateritised Winton Formation

rocks.

The three deep wells in the area were drilled to test

gentle fold and fault structures outlined by photo-geology and

geophysics. Linear trends to the north-east of Penrith No.1 have

been shown as a single fault on the map.

GEOLOGICAL HISTORY

A full discussion of the geological history of the north-

ern Eromanga Basin is being prepared by Vine (in prep.).

Pre-Mesozoic basement rocks have been recorded in the

three deep wells in the area (A.A.P.1965 a,b; M.A.P.1963). The

age of these rocks is not known, but the age of metamorphism of

those in Fermoy No.1 has been given as Upper Cambrian (Table 3).

Table 3 - Age of basement in AAP Fermoy No.1

(from AAP.1965a, App.X)

Depth
K/A

(X106 yrs.)
Rb/,

(X 10° yrs.)

  

5255 1

5260 1

Average

482^ 509

540^ 526

,1■111.1.,

   

510 X 106 yrs. (Upper Cambrian)

e_ )a reflectionand V pa rid9
Ruthven Seismic Survey(azwo

in the southern part of the area which was interpreted as origin-

ating at the top of a sequence of Permian sediments. This reflect-

ion was not recorded in the northern part of the area,
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where the three deep wells encountered Jurassic sediments directly

overlying metamorphic basement. It is possible, therefore, that

Permian or Triassic sediments were deposited in parts of the area,

but a major erosion of older sediments took place during Jurassic

time. From the late Jurassic until the early Cretaceous, a pre-

dominantly arenitic sequence of rocks was deposited on the eroded

surface of the basement metamorphios.

Coal, carbonaceous shale and a lack of marine fossils

indicate a fresh-water environment during this period. The change

from fresh-water to marine conditions in the Lower Cretaceous was

probably sharp, without any marked transition period. Some glau-

conite was noted in Mayneside No.1 in arenites just below the

Wilgunya Formation, but in Penrith No.1 spores, but no plankton,

were obtained from a core less than 200 feet from the top of the

arenitic sequence (M.A.P., 1963).

Generally fine sediment, mud and silt, was deposited in

Wilgunya time. The sea during this period was probably shallow

and, although extensive, had only limited connection to the open

ocean. Reducing conditions and poor water circulation are indi-

cated by the presence of pyrite, carbonaceous mudstone, the lack

of well-defined current structures, and a shallow-water fauna.

This pattern of deposition was interrupted twice:

1) Coarser sediment was deposited in the lower part of

the Wilgunya Formation (see Table 1), indicating a

period of increased mechanical erosion in the source

area, and perhaps better water circulation by

currents.

2) The richly fossiliferous Toolebuc Member indicates

either aeration or reduction of the amount of sedi-

ment being deposited.

The Mackunda Formation, deposited in a paralic environ-

ment, is transitional between the Wilgunya and Winton Formations,

and marks the return to arenaceous sedimentation. Towards the end

of deposition of the Mackunda Formation, connection with the open

sea was severed and fresh water conditions returned. The over-

lying Winton Formation is almost identical lithologically to the

Mackunda Formation but is entirely a fresh-water deposit. Vine

(in prep.) suggests that the Winton Formation was deposited in a

series of lakes, river flats and swamps, in an area above sea level
'thbut/'piouscopious supply of water and good drainage.

The deposition of the Winton Formation was followed by

a period of intense weathering and lateritisation, during which a

hard surface crust, the duricrust, was widely developed. All

units of the Cretaceous have this duricrust. This indicates either:

1) During deposition of the Cretaceous rocks basinal



- 10 -

sagging took place, and each successive unit was

deposited over a smaller area than the last, or

2)^sagging occurred after deposition of the Winton

Formation, with consequent erosion laying bare the

older sediments.

Two Tertiary formations were deposited in the Maneroo

Sheet area, the Werite Beds in the north (Vine, 1964a) and the

Glendower Formation in the south and east (Vine et al, 1965).

The relationship between these two is not clear. The Werite Beds

are mainly mudstones, with coarse sandstone at the base, whereas

the Glendower Formation comprises coarse grained sandstones and

quartz conglomerates. However, at Mount Hyde, both lithologies

are represented. The Glendower Formation is part of an old river

system draining from the north east (Vine et al, 1964, 1965) and

the Werite Beds may be a remnant of a tributary of this river.

Silicification after deposition of the Werite Beds pro-

duced more duricrust. Faulting took place after deposition of the

Winton Formation, but probably before deposition of the Tertiary

sediments. There is evidence (see Structure) to suggest that the

western extent of the Glendower Formation was largely controlled

by this faulting. Tertiary sediments which are controlled and

affected by fault lines have been noted elsewhere in the Great

Artesian Basin (Vine, 1964b, Jauncey, 1964); there is no evidence

in the Maneroo Sheet area to indicate fault movements after depo-

sition of the Glendower Formation or Werite Beds.

In Quaternary time, alluvium was deposited in the chan-

nels of the Thomson River and other prominent creeks; intense

silicification occurred along Vergemont Creek. Sand and debris

were shed from hills of Tertiary rocks and lateritised sediments.

ECONOMIC GEOLOGY

Underground Water

Seven flowing bores, all in the east of the Maneroo

Sheet area, produce potable water from the un-named Lower Cretaceous

to Upper Jurassic unit. Artesian water was also encountered in

this unit in Penrith No.1, Fermoy No.1, and Mayneside No.l.

In the rest of the area, water is obtained from sub-

artesian bores drilled into limited aquifers in the Winton and

Mackunda Formations. Quality is variable, and bore records show

that about 50 per cent of sub-artesian bores drilled have failed

to produce an adequate supply of suitable water. A

A Footnote: Details of all water bores are held by the Irrigation

and Water Supply Commission, Brisbane. The details

include known data of depth, bore history, water supply,

water analysis and drillers' logs. Any request for

information on a bore should include the registered

number.



There is no evidence to suggest that the main aquifers

are absent anywhere in the area, although they have undoubtedly

been displaced by faulting. Thus, reliable supplies of good water

would be obtained by deeper drilling (at depths in excess of

3000 feet); the cost of such an operation would generally prove

to be prohibitive. In the east of the area the piezometric sur-

face is very close to the present land surface, and, in the higher

areas to the west probably below land surface, so that only sub-

artesian water would be produced.

Oil and Gas 

Oil or gas have been recorded in water bores drilled in

a belt extending south west from Longreach (G.S.Q. 1960). Three

of these bores are situated in the south-east of the Maneroo Sheet

area, bores R7170 and R4909, between the Westland Structure and the

Stormhill Fault, and R4900, six miles east of Benares Homestead.

Gas recorded in these bores was largely methane and inert gases.

A small amount of free oil was recorded in bore R7170. All shows

were from the un-named Lower Cretaceous - Upper Jurassic unit.

No other oil or gas has been recorded in the area; the

three recently drilled deep wells were all abandoned as dry holes.

Prospects of finding commercial quantities of oil or gas must be

examined in the light of the following factors:

1) The only likely source rocks known in the area are

the marine mudstones of the Wilgunya Formation, which

is high in the sedimentary succession in the area.

2) A seismic reflector in the southern part of the area

was interpreted as indicating the presence of Permian

sediments (M.P.A., 1963); however, Permian marine

sediments are unknown either in outcrop or sub-

surface in the northern part of the Eromanga Basin.

3) Local folding is very likely associated with the two

major structures in the south-east, and possibly

with other step faults along the southern margin of

the area. Displacement on the Stormhill Fault has

brought marine mudstones of the Wilgunya Formation

in contact with porous Jurassic to Cretaceous sand-

stones.

4) The sandstone beneath the Wilgunya Formation is

flushed with fresh water.

5) Gas produced from water bores in the area is almost

entirely composed of methane and inert gas.

Detailed seismic work is warranted in the area of the

Stormhill Fault and Westland Structure to investigate structure

and thickness of pre-Mesozoic sediments.
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Opal 
At the turn of the century, opal was being actively

mined at Opalton (Jackson, 1902). Between 1888 and 1902, opals to

the value of £30,000 to £40,000 were won from the diggings in the

area. Cribb (1948) noted a steady decline in production; at the

present time there are no miners at the field and almost nothing

remains of the township. A few prospectors still gouge in the

area from time to time. Small fragments of precious opal can be

obtained from the spoil heaps.

The opal is developed in bands of "ironstone" nodules

and silicified sandstone in the Winton Formation, at depths mainly

less than 100 feet. The known larger deposits have long since

been worked out. There are no surface indications of precious

opal around Opalton but rocks in the near vicinity are heavily

impregnated with white, amorphous, and clear, translucent silica.

Opal has been reported near Mount Hyde, in the hilly

country to the west of Parkdale (the author has seen some attract-

ive agates which were collected in this area), and in the hills

south-west of Vergemont.

Construction Materials 

There is no good building stone in the area. However,

abundant gravel for road metal, is available along the northern

bank of the Thomson River. Duricrust gravel, when crushed, is

also used to pave creek-crossings.
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