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SUMMARY

Remapped Mesozoic and younger sediments are shown on
the preliminary to the Second Edition Georgetown 1:250,000 Sheet.
Croydon Ignimbrite, 1600 m.y. old, is overlain by Inoruni Sandstone
of uncertain but probable Mesozoic age. Later Mesozoic units
mapped consist of the Middle (?) to Upper Jurassic Eulo Queen Group,
the Upper Jurassic to Lower Cretaceous Gilbert River Formation
and the Lower Cretaceous Wallumbilla Formation. Late Cretaceous (?)
and Cainozoic units comprise clayey sandstone (Bulimba Formation
and Wyaaba Beds), outwash deposits, and flood plain and stream bed
sediments. Duricrusts have developed on some Mesozoic and
Cainozoic (?) strata. The Inoruni Sandstone and older rocks have a
similar system of faults and joints. Structural contours on the
unconformity between basement rocks and Jurassic and Cretaceous
Carpentaria Basin formations, and on basin formation tops and bottoms
demonstrate arching, tilting, and faulting of the Sheet area mostly
after Mesozoic deposition ceased.
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INTRODUCTION

A party from the Bureau of Mineral Rescurces and the
Geological Survey of Queensland mapped the Georgetown and surrounding
Sheet areas at 1:250,000 scale from 1956 to 1958. K17 air photographs
flown by RAAF at a scale of 1:43,000 were used. The results were
recorded by White & Hughes (1957), Wyatt (1957), and White, Best,

& Branch (1959); Reynolds (1960) mapped the Mesozoic sediments

on the western part of the Georgetown Sheet. Mary White (in White &
Hughes, 1957) determined plant remains collected from the Mesozoic
sediments. White (1962) compiled Explanatory Notes for the Georgetown
Sheet area, listing all investigations carried out in the area to that

date.

A combined BMR and GSQ party remapped the Mesozoic and
Cainozoic sediments of the area in 1969 and 1970 (H.F. Doutch, J. Ingram,
J. Smart of .BMR and K.G. Grimes of GSQ, in 1969; R.S. Needham of
BMR in 1970). RC9 photographs flown by Adastraphoto in 1958 at a
scale of 1:80,000 were used. Smart et al. (1971) and Doutch et al.

(1970) described new units recognized in the south of the Carpentaria
Basin during this work, and correlated them with previously known
units in the Eromanga Basin.

The Georgetown area covers a central part of the Georgetown
Inlier, a large mass of Precambrian to Permian rocks consisting mainly
of granite, rhyolite, ignimbrite, schist, gneiss, and dolerite; the younger
igneous rocks are evidently associated with cauldron and ring complexes
described by Branch (1966) but more age dating is necessary before
detailed age associations of these rocks can be determined.

The inlier extends westwards from the Hodgkinson Basin and,
together with the Euroka Arch, effectively divides the Eromanga Basin
to the south from the Carpentaria Basin to the north. The lithology
of the sediments of the two basins can be compared in the Georgetown
area, particularly as the Mesozoic strata are well exposed in the
south and west.

MESOZOIC STRATIGRAPHY

Laing & Power (1959) named and described the Inoruni Sandstone

'as 'moderately clean quartz sandstone with minor grits and shales’', and

recorded it as overlying weathered Croydon Felsite, since renamed
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Croydon Ignimbrite and now dated as Proterozoic (1600 m.y.: Sheraton
& Labonne, in prep.). They named sandstones unconformably overlying
the Inoruni Sandstone and contammg Aptian marine fossﬂs the

‘Gilbert River Formatlon

Reynolds (1960) extended the Gilbert River Formation south -
and suggested that subdivision of the formation might be possible after
further work. He noted that the sandstones of the Gregory Range '
thickened southwards, and that a 'sandy freshwater facies' in the
east gave way to an 'interbedded sandstone and shaly siltstone marine
facies' in the west.

Present remapping has shown that the 'Gilbert River Formation'
of Reynolds, where it thickens to 120 m in the Gregory Range near the
southern margin of the Georgetown Sheet area, consists of Gilbert
River Formation as defined by Laing & Power, and both younger and
older Mesozoic units directly correlatable with the Eromanga Basin
sequence. A complete section of those units in the Gregory Range
is exposed about 2 km northwest of Glenora homestead (A, Fig. 1).

Inoruni Sandstone (Mi)

The clean quartz sandstones outcropping near Inorunie homestead
occupy a basin 24 km long by 16 km wide. The lithology of the formation
has been described by Reynolds (1960). It mainly overlies Proterozoic
Croydon Ignimbrite. In the south of the basin, valleys in the Inoruni
Sandstone contain dolerite and agate-bearing basalt, perhaps coeval
with the Agate Creek Volcanics of Permian age, perhaps much older.
Airphoto interpretation and spot checks in the field suggest the
formation could be divided into three units: the lowest, in the north,
is more massive than the middle unit, and the highest, in the south,
tends to be flaggy and weathers and erodes to softer, rounder landforms
than the other two.

Dips of up to 10° are present in the sandstone; Reynolds (1960)
suggested that their distribution and directions show that they are
partly depositional, and that buckled shaly beds probably resulted
from slumping during deposition. The depth of the basin and its mode
of formation are unknown, but Laing & Power (1959) measured 300 m of
section, and Branch (1966) suggested that the structure of the Inoruni
Sandstone was caused by 'collapse of a roof above a ring intrusion
of Esmeralda Granite' forming 'a basin.bounded by a ring fault in which
the downfaulted Inoruni Sandstone is now preserved'. (See 'Structure’
for further discussion).

“\
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Branch concluded that owing to the absence of tuffaceous debris
in the Inoruni Sandstone the underlying volcanics were not its ‘source;.
and that as muscovite, blue tourmaline, zircon, and apatite were present
and feldspar absent from the sandstone, its source was probably the *
Precambrian sediments 16 to 32 km to the east. It is even poss1b1e
that the sandstone is a Precambrian outher

The‘Inoruni Sandstone is disconformably overlain by the Gilbert
River Formation. Plant roots in lithified soil on the Inoruni Formation
near Mt Little appear to predate the Gilbert River Formation.

Whatever the mechanism for preservation of the Inoruni Sandstone
the sandstone clearly represents a sedimentary phase distinct from that
represented by the 'Gilbert River Formation' of Reynolds; the Inoruni
Sandstone is thus regarded as part of the 'basement’ in stratigraphic and
structural discussions which follow. Its age is unknown; it could be as
old as Proterozoic, or as young as Triassic or earliest Jurassic.

Post-Inoruni Sandstone units

- The Gregory Range section exposed at Glenora, all named
'Gilbert River Formation' by Reynolds (1960), was subdivided and
correlated with the northern Eromanga Basin sequence by Smart et al.
(1971). It consists of the Middle? to Upper Jurassic Eulo Queen Group,
the Upper Jurassic to Lower Cretaceous Gilbert River Formation, and
the Lower Cretaceous Wallumbilla Formation.

Figure 1 shows how the Eulo Queen Group is overlapped to the north-
west, north, and east by the Gilbert River Formation. The Eulo Queen
Group is confined to the central south of the Georgetown area, but .
continues to the south; its sediments were deposited in the Millungera
Depression (Doutch et al., 1970). It is continuous farther to the south
with sandstone units of the Eromanga Basin sequence (discussed by
Smart et al., 1971), but is not known between this Sheet area and
F.B.H. Wyaaba No. 1 to the north in the Carpentaria Basin (Needham
& Doutch, 1971b).

The Gilbert River. Formation, consisting of the Yappar and
Coffin Hill Members, is continuous to the north and west throughout"
the southern part of the Carpentaria Basin, and to.the south where it
probably becomes the Hooray Sandstone of the Eromanga Basin
(Smart et al., 1971). :
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The Wallumbilla Formation is continuous throughout the
Carpentaria and Eromanga Basins (Vine, 1966; Doutch et al., 1970).

Eulo Queen Group

The Hampstead Sandstone (Figs. 2, 3) is typically a fluvial,
strongly cross-bedded, coarse-grained, pebbly, clayey quartz sandstone
with pebble beds. It is thick bedded and contains pebbles of basement
rocks common in the Georgetown Inlier. It generally has a light grey
photo-pattern and is commonly jointed and strongly dissected.
Immediately southwest of the Robertson Fault (Fig. 4), however, the
photo-pattern is white and the unit is strongly jointed and extremely
dissected. The strong jointing has resulted from uplift along the
.Robertson and associated faults, and has resulted in intense erosion
and only sparse soil development.

The Loth Formation is typically a fluvial, fine to coarse-grained,
micaceous, quartz sandstone displaying some cross-bedding, with a
few micaceous siltstone beds. Bedding varies from generally massive
to flaggy. Where the formation lies directly on basement, basal pebble
or conglomerate beds are present. It has a typically smooth white
photo-pattern and lithology tends to be varied towards the margins of
deposition.

Gilbert River Formation (Fig. 5)

The lightology of the Yappar Member is varied; fine, medium,
and coarse-grained sandstone, in places clayey or ferruginous, with
siltstone beds and minor cross-bedding are suggestive of a fluviatile
to estuarine environment. Wood fragments, trails, and worm bores are
common, especially towards the top. The member is present throughout
the Georgetown Sheet area except in part of the Newcastle Range
northwest of Einasleigh, where the higher Coffin Hill Member lies
directly on basement rocks.

- The Coffin Hill Member is typically a fine to coarse-grained
sublabile clayey sandstone, commonly ferruginous and glauconitic,
with bands of mottled purple siltstone. The lithology indicates an
estuarine to paralic environment for the lower:part of the member, but
the occurrence of marine fossils confirms the onset of shallow marine
conditions. Wood, borings, and trails are common throughout the member,
and ripple marks are present towards the top.
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Figure 2, Cross bedding in Hampstead Sandstone,
11 km. south of Robin Hood homestead.

(GAL733)

Figure 3, Channel fill in Hampstead Sandstone,
same locality (GA4738)
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Figure 4. Robertson Fault and Hampstead Sandstone,
looking south along Robertson River (GAL7L9)

4 B B

Figure 5. Brennans Knob, Yappar and Coffin Hill
Members of Gilbert River Formation (GA4726)




LB

Li

()

L]

]

[

[

,
J

i

_]

[

)
F

.

e

i

[

(v )

-5-

Table 1 lists the marine fossils collected from the Coffin
H111 Member in the Georgetown area during 1970; Reynolds (1960)
listed fossils collected to that date.

In the‘jWirra Wirra r-.egion in the east of the Sheet area (785980)

‘the member is composed almost entirely of brown and purple mottled

siltstone. The lithology may reflect a change in environment close to
the margin of Coffin Hill deposition, the shoreline being probably
parallel with the Newcastle Range. The sea transgressed the range
at Routh Creek(786968) owing to its generally lower elevation in

that area.

Wallumbilla Formation -

The Wallumbilla Formation is typically a massive sandy
mudstone and siltstone in this Sheet area. It occurs in the Georgetown
area in the Gregory Range and represents a continuation of lower
Cretaceous marine sedimentation initiated during the G11bert RIVGI‘
Format1on deposition.

CAINOZOIC STRATIGRAPHY

Cainozoic sedimentary units in the Georgetown area consist
of fluvial clayey sandstone (Bulimba Formation and Wyaaba Beds),
high level outwash deposits (Czs), and Quaternary flood plain and
stream bed sediments (Qa, Qra). The outcrops of Mesozoic strata
are in some places deeply weathered and ferruginized to form 'duricrust’
(Td), and ferricrete (Tf), representative of a period of deep weathering
following deposition of the Bulimbw Formation.

The Bulimba Formation represents fluvial deposition after
regression of the Mesozoic sea, No age-diagnostic spores or fossils
have been found. In outcrop and photo-pattern the Bulimba Formation
is similar to the Yappar Member of the Gilbert River Formation. It
is probably formed in part of sediment derived from Mesozoic strata,
and owing to the short distance of transport involved bears a resemblance
to the Mesozoic units, although it is not so well consolidated. The Wyaaba
Beds were deposited on the duricrusted Bulimba Formation mainly after
Pliocene(?) downwarping.
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The period of deep weathering evidenced by the occurrence of
'duricrust’, and the dissection of the land surface and removal of much

Mesozoic sediment from the area mostly since Cainozoic uplift, produced

the present topography of the Georgetown area. Later Cainozoic
deposition, including the Wyaaba Beds, has been restricted to deposmon
of valley fill and pledmont sediments.

STRUCTURE

Detailed remapping and recognition of several Mesozoic units
within the Georgetown area has enabled stratigraphic contouring,
Interpretation of the contours depends on the original pattern of
deposition. .

The limit of outcrops of the Eulo Queen Group is here inter-.
preted as indicative of a margin of deposition. The margin, roughly
semicircular and open to the south, suggests that original depositional
dips would have been to the south. Similarly the general position of the
Gilbert River Formation in the Georgetown and surrounding areas
suggests that original depositional dips could have been to the west;
the relatively simple contour pattern of Gilbert River strata seen
in the northeast of the area in Figure 2 may be partly the result of
original depositional dips.

Figure 2 shows stratigraphic contours drawn at the bases of
the Loth Formation and the Coffin Hill Member. Both sets of contours
indicate a dip predominantly to the northwest at generally less than
%°. The contours are displaced along predominantly northwesterly
trending discontinuities. The main one is here named the Robertson
Structure, which is a fault (the Robertson Fault) in the southeast, where
a fault scarp is present along the west bank of the Robertson River
(Fig. 4).

‘Section A-B (Fig. 3) illustrates block faulting in the southern
part of the Georgetown Sheet area. The most intense movements appear

-to have taken place in the region of Agate Creek (756912) where
" displacements of structural contours are greatest. The intensity of

movement along the faults together with displacement of structural
contours decreases to the northwest. For instance, the Candlow Arch
is the continuation, in a west-northwesterly direction, of an upfaulted



TABLE 1. FOSSILS FROM THE COFFIN HILL MEMBER

COLLECTED DURING 1970 BY R.S. NEEDHAM
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block The arch flattens out across a northerly. trendmg structure along
Three X Creek (681968) west of which Mesozoi¢ strata dip more uniformly
to the west over the Claraville Shelf.

The focus of post-Mesozoic tectonism appears to have been
centred in the Agate Creek region, which itself is coincident with the
intersection of the Robertson Structure and lineaments and faults which
are a continuation of the Cork Fault and the Wetherby Structure in the
Eromanga Basin. The focus appears to be one of long standing instability
if the position of the Permian Agate Creek Volcanics can be used as
evidence of this. The structures are old basement phenomena reactivated
in late Cainozoic times, possibly in the Pliocene (Doutch et al., 1970).

Contouring of boundaries within the Eulo Queen Group and the
Gilbert River Formation reveals the same structures shown by contour-
ing of the.unconformity between basement and the older Jurassic or
Cretaceous units on it, excluding the Inoruni Sandstone (Figure 4); this
shows that the faulting occurred after the end of the Mesozoic. The
conincidence of the northwest-trending Ropewalk Structure with the
margin of Eulo Queen Group deposition suggests however that warping
along some basement fractures occurred during Mesozoic deposition.

Further evidence for the age of faulting is found in the northeast
of this Sheet area and to the northwest of it, in the Staaten River Embayment/
Gilbert-Mitchell Trough Structure (Fig. 5; Needham & Doutch, 1971 a, b;
Simpson, in prep.). Its southwestern margin is the Robertson Structure;
this is reflected in the Normanton and Red River Sheet areas in the
southeasterly swing of seismic basement contours along the northeastern
flank of the Croydon-Smithburne Basement High (Robertson & Moss,
1959; Simpson, in prep.) which lies northwest of and in line with the
Candlow Arch.

In the Embayment the relationship of late Cretaceous or early
Tertiary Bulimba Formation to Mesozoic strata suggests that the former
was deposited disconformably on the latter as a thin, distally thinning,
'piedmont' sheet before the Trough was formed.

That the Trough represents a deepening of the Embayment after
deposition of the Bulimba Formation is suggested by the distribution and
thicknesses of the late Cainozoic Wyaaba Beds, laid down disconformably
on the Bulimba Formation as a distally thickening sheet, and by their

1%
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burying of the deeply weathered profile developed on the Bulimba
Formation (Warner, 1968; Doutch et al.. in prep.). It is also suggested
by a Kink in Mesozoic basement contours along the Robertson Structure
which, taken together with fairly constant thicknesses of Mesozoic
formations regionally, indicates post- Lower Cretaceous faulting.

Henoe the Robertson Structure was appar ently actlve after
deposmon of the Bulimba Formation. Doutch et al. (1970) suggest that
most movement occurred in Pliocene times as the result of uplift
along the eastern margms of the Carpentaria and Eromanga Basins,
the Wyaaba Beds being consequent detritus eroded, in this Sheet area,
from the Bulimba Formatxon and all older units.

The formation of the trough appears to be related to the mechanism

of faulting in the Georgetown area i.e. rotational block faulting. The
'hinge' or southeastern margin of the trough appears to trend north-
easterly from a point around Forest Home homestead, suggested

by the margin of basement outcrops through the Red River area (Smart,
in prep.). Northeast of the Robertson Structure rotational movement
was downwards to the northwest of the ‘hinge-line; however, upward
movement occurred along the northeastern side of the Robertson Fault
farther along the structure to the southeast so that overall it appears
to be an uneven scissors fault.

North to northeasterly trending fractures such as the Delaney
Fault and the Three X Structure may be an expression of tension
release along the hmge line of the southeastern margin of the Gllbert-
Mitchell Trough.

The outline of the Georgetown Inlier is influenced by the
Robertson Structure. Sectional sketches over the southwestern margin
suggest that dips of the Eulo Queen Group steepen southwest of the
margin into the Millungera Depression, and although the paucity of
Mesozoic outcrops in the west of the Gilberton Sheet area hinders
detailed contouring, Smart (1971) indicates that by this means fault

block tilt and formation dips southwest away from the Robertson Structure.

The Inoruni Sandstone is preserved in a structural basin whose
margins to the south and west are faulted, and to the north and east are
formed by the unconformity between the sandstone and the Linderlymg
Croydon Ignimbrite. Strike of the sandstone is at first glance arcuate;
dips are commonly between 5° and 10° and range from southeast to.
southwest, the sequence as a whole dipping southwards into the faulted
margin. Dips could be said to indicate that the basin is a synclme
plunging southwards.



However, folding does not appear to have been a primary structural
movement. Faults and joints dominate structural style and there are no
small scale folds except for some buckling in shaly beds that Reynolds -
(1960) suggests were deformed by slumping during deposition. The
principal fault direction is northwest-southeast, and bedding dips are
probably a result of block faulting.

A fundamental flexure and/or fault system having the principal
trend divides the basin in two. In the southwestern half dips are
southeasterly and in the northeastern half south to southwesterly.
Smeller, less fundamental, faults are numerous and some movement
probably occurred on many of the abundant joints, which also have a
principal northwest-southeast trend.

Tilting and creation of joints predated deposition of the Gilbert
River Sandstone. The principal trend of faults parallels the Robertson
Structure, and some Cainozoic movement may have occurred on some
of them. However, most faults disappear below Mesozoic cover. The
principal trend is the same as that for joints in the Croydon Ignimbrite.
There is therefore a possibility that the joints in the ignimbrite and the
Inoruni Sandstone basin and its structures were the product of the same
event, which was perhaps the intrusion of the Esmeralda Granite (cf.
Branch, 1966) and that the sandstone is of Proterozoic age, and the
dolerite and basalt below the basin in the south are related to the
Cobbold Dolerite.
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