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THE SEDILTNTARY PETROLOGY OF THE ALROY AND BRUNETTE DOWNS
SHEET AREAS, NORTHERN TERRITORY.

SUMARY

•

On the Barkly Tableland, samples were collected for petrological

study of the Cambrian Anthony Lagoon Beds, Mesozoic plant-sandstones

Tertiary Brunette Limestone and Quaternary? sandstones. These rocks occur

as outcrop and scree on the Alroy and Brunette Downs Sheet areas, Northern

Territory. It is difficult to interpret the stratigraphical relationships

within the different lithelogies. Therefore, a petrological study is

presented to illustrate the general variation in the area. The Anthony

Lagoon Beds consist of dolomitic sponge(?) and algal limestones, dolomitic

intraclastic and pelletnd_ calcarenites, dolomitic calcilutitos and dolo- -

mites; quartz siltstonos and sandstones. Some of the carbonates contain

fragments of trilobites and Echinodermata but the siltstones and sandstones

aro unfossiliferous. However, they are thought to be Cambrian in age.

The environment of deposition was shallow,warm and often current

activated. Shallow, lagoonal areas of clean water, rich in CaCO 3 favoured

the growth of algae and sponge-like structures, while more open, shelf

conditions favoured the accumulation of intraclastic and pelletal calcaren-

ites. The sandstones and siltstones probably formed nearer land, the

former under current action, and ,the latter in a quieter, possibly restricted

area.

The Mesozoic, fine-grained, fossiliferous sandstone, contains

plant remains which probably drifted into a sandy environment.

The Brunette Limestone is of Tertiary age. Four samples examined

consist of algal and conglomeratic, sholly limestones. They contain marine

and freshwater fossils and are thought to have formed in a littoral, marine

environment near a freshwater source. Rare sandstones, unlike the above

rocks, occur in dried-up areas and may be Quaternary fluvial deposits.

INTRODUCTION 

The Alroy and Brunette Downs Sheet areas are situated on the Barny

Tableland between latitudes 18 °S and 20°S and longitudes 135 °E and 1309: 3
(Maps 1 and 2.) Rock samples were collected from outcrops and scree

wherever there was a change in lithology. They range from PreCambrian to -

Recent in age. Samples were selected from thc carbonates and sandstones

of the Anthony Lagoon Beds (Cambrian) the fossil plant sandstones (Cretaceous);

the Brunette Limestone (Tertiary) and sarcl;stones and conglomerates (Recent)

Maps, 1 and 2). The samples were cut and the surfaces etched in hydro-

chloric acid (1e-) stained with Alizarin Rod S and Potassi-Ferricyanide

(St.J.Warne, 1962), and examined. Thin sections were prepared and examined

under a Leitz Petrological Microscope.
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The sample localities are shown m the accompanying maps (Maps,

1 and 2); and this Record should be read in conjunction with "Geology of

the Alroy and Brunette Downs1:250,000-Sheet areas, Northern Territory.

(Randal and Nichols, Bureau of Mineral Resources Record 1963 unpubl.)

TERMINOLOGY 

The terms suggested by Condon (1953) are used where practicable,

but it is proposed to combine these terms with others from more recent

studies on carbonate rocks. In the study of the elastic carbonates, the

grade-size terms of Grabau (1913) and the end member concept of Krynine,

(1948), are used in naming the rocks. Some of the rook names proposed by

Folk (1959) which are not internationally accepted, are placed in brackets,

e.g. a rock containing eoliths of sand grade size in calcite cement will

be described as an oolitic calcarenite with calcite cement (Bosparite,

Folk,1959).

Where diagenetic fabrics render it impossible to name all the

original constituents, or it is difficult to distinguish between primary y

and secondary fabrics, purely descriptive terminology is used, e.g.

dolomitic or siliceous limestone, or aalcarenite etc. In describing

diagonetic fabrics the terms proposed by Bathurst (1958) (Tc

With reference to the autochthonous carbonates descriptive termin-

ology is used e.g. algal limestone, in which the algae are in situ and the

transported constituents are subordinate.

The terminology is used as follows:

luthi nic^: Minerals generatbd in situ. A term applied to growth
ge . in place of occurrence including secondary enlargements

product of chemical and biochemical agtion.

Calcareous^s Applied to rocks, other than carbonates (see definition
of carbonate below) which contain up to 50% CaCO3.

Carbonate rock : Rock containing more than 50% carbonate minerals.

Calcilutite : A calcium carbonate rock composed of grains or crystals
with an average diameter less than 1/16 mm.

Calcarenite^: A limestone composed of transported calcareous grains
between 1/16 mm. and 2 mm. in size.

Calcirudite^: A limestone composed of transported calcareous grains s
larger than 2 mm. in size.

Clastic^s A term describing a rock which is principally composed
of material transported mechanically to its place of
deposition.

Cement Coarse crystalline calcite precipitated between the
grains, regarded as a diagenetic process and consisting
of drusy and granular varieties. (Bathurst 1958).

Diagenesis^Chemical and physical changes that take place in
sedimentsduring their accumulation and until complete
lithification.
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Dolomite A sedimentary rock containing more than 50% of the
minerals calcite (and axagonite), and dolomite (and
Forrodolomite) in any form, i hich the mineral dolomite
is most abundant.

Dolomitic Limestone : Limestone in which the mineral dolomite is up to 0".

of the combined calcite and dolomite total.

Grain growth^s The sum of the processes which cause the secondary
enlargement of a grain or crystal (Bathurst 1958).

Intraclast^: Proposed by Folk (1959) to embrace t#e entire "spectrum"
of agETegated or reworked particles from within the basin
of deposition. They are generally composite grains.

Limestone^A sedimentary rock containing more than 50% of the
minerals calcite (and aragonite) and dolomite (and
Ferrodolomite) in any form, in 'yhich the mineral calcite
is more abundant than dolomite.

Matrix

Oolith

Matrix is defined as the fine-grained sediment in
which larger grains aro embedded, e.g. brachiopod
calcarenite with microcrystalline calcite matrix. Matrix
is often contemporaneous but may be penecontomporaneous
with the deposition of the larger grains.

A spherical or oval grain 1/16 mm. to 2 mm, in diameter
exhibiting radial or concentric structure or both,
which may or may not form round a nucleus, e.g. a quartz
grain. This includes the "superficial (polite" of
Illing (1954) which is regarded as a change in degree
rather than kind. It is usually calcareous but maybe
replaced by silica or dolomite.

•

Oolite^s A sedimentary rock composed of more than 5 0. eoliths.

Oolitic^: Describes a rock containing subordinate eoliths

Pellets^Rounded, spherical or elliptical bodies of carbonate
which are generally aphanitic and structureless, and
formed within the basin of deposition. They may be
faecal, or a product of agglutination, or reworked
calcilutites, i.e. a typo of intraclast, or relict areas
after grain growth. A careful examination of the texture
and the associated grains must be made before determining
the nature of the pellet.

Recrystallization : The formation of new mineral grains in a rock while in
the solid state. They may be of the some or of different
composition from the original grains.

Terrigenous^: Material derived from source lands outside the basin
of deposition and transported as solids to the sediment.
(After Folk 1959).
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PETROLOGY

ANTHONY LAGOON BEDS 

CARBONATE ROCKS 

Autochthonous Limestones 

(a)  Dolomitic Sponge (?) Oalcilutites:

Sample No. BT 330(b).

Locality: 1.6 miles east of Desert Bore, Barkly Stock Route.

Photograph - Plate 1, Figure 1.

Hand Specimen: 

This limestone is exposed as boulders and slabs in the central and

north-north-western part of the Brunette Downs 1:250,000 Sheet area. It is

a tan, fine-grained dolomitic limestone with large hollow cylindrical

sponge(?) struotures often in the growth-position. The sponges (?) are

circular or sub-circular in cross section, approximately 7 ems. high, 6 ems.

in diamiiter and have walls about 1 cm.in thickness. They are brown in

colour with an irregular silicified surface. The walls are not uniform in

height, are often brokenond may have boon thickened by silicification.

In some boulders the sponge-growths are flanked by horizontally bedded

intraclastic calcarenites with calcite cement (intrasporites, Folk 1959)

but in others are surrounded by calcilutite (LmiOrite, Folk 1959). This

may also occur in the central part between the walls.

Petrography 

In thin section, the sample consists of an intermixture of micro-

crystalline calcite, partly recrystallized by grain growth, and dolomite

crystals varying from 20 - 200 microns. The average size of the dolomite

crystals is from 20 - 80 microns and they are surrounded by an iron oxide,_-

probably limonite.

.Tho sponge stiuctures are comp6sed of irregular patches of micro-

crystalline silica (fibrous chalcedony), showing undulose extinction,

which enclose (in 2 dimensions) irregular areas of microcrystalline calcite.

The latter seem to represent the interior of a structureless wall. There

arc no sharply defined junctions between the sponge structure and the

matrix, and it is possible that the present irregular nature of the

contacts is due to silicification, which probably caused secondary

thickening.

Unidentified "problematica" occur and are small, thin walled,

septate and apparently cylindrical; (length - 1 mm. width - 200 microns;

walls 50 microns).

Environment of deposition 

The presence of sponge-like structures in microcrystalline calcite

and dolomite in the growth position implies very shallow, warm and low

energy conditions, such as occur at present, on near-shore lagoonal flats.



The .paucity of other fossils may incliOato 641 Absono 6 Q' 'IQ ,P,iyitY
or unfavourable conditions for other-fauna.

The sponge-stuctures may form part of a reef or an entity within

a larger reef complex. WhWthey are surrounded by intralcastic calcaren-

ites with calcite cement (intrasparite, Folk 1959) the environment Mist

have been more turbulent, with stronger currents winnowing away the

microcrystalline calcite or preventing it from being deposited. This again

would indicate shallow water conditions.

The microcrystalline calcite may have accumulated by precipitation

from warm waters saturated with CaCO3, disintegration of sponge tissue,

or the deposition of algal "dust" (Wood 1941) in a . phallow water, quiet
,

environment.

The presence of microcrystalline dolomite in irregularly shaped

patches and larger crystals replacing tho matrix denotes a secondary origin,

but the small grain size implies that it was peneconteLporaneous and not

post-lithification.

(b) Dolomitic Alg:al Calcilutites1

Samole Nos. BT. 118(f); BT 122; BT 316; BT 18;

Localities. BT 118(f) - 21 miles W.N.W. of "Brunette Downs"

BT 122

^

^- 4.5 miles S.S.E. of Corolla No.2 Bore.
"Brunette Downs"

BT.18^- 1 mile N.B. of Conibah W.H.

BT.316^- 13 miles @ 260 0 frem "Brunette Downs"

Photomicrograph.^- Plate 1. Figure 2 : Plate 2, Figure 1.

Hand Specimen:

These rocks occur as boulders and slabs and are generally tan and

light grey in colour. In two specimens, the algae in plan view are circular

to sub-circular structures with concentric rings of dark and light brown

microcrystalline calcite and dolomite. The structures vary in diameter

from 2.5 ems. to 9 ems. In section the algae consist of a number of

layers, concave upwards, each of which may have representod a "calyx"

during growth. They vary from 2 cms. to 7 ems. in height, and each layer .

is continuous with the next structure, rising to a sharp ridge between

two "calicos". This results in a variety of algal mat which is composed

ofa..serios of cup-like structures.

'Tthird specimen (BT 118(f))consists of small, layered, algal

structures, convex upwards. They are approximately 7 ems, high, but only

2 6:16. in diameter. Again, thelayers are continuous 1

but each structure is divided from the next by layers forming a narrow

,4pressidn.-

Quartz sand lenses sometimes occur between the _cup^structures.

A. fourth specimen BT.18, is a mottled grey and light brown, layered

dolomite with thin siliceous beds (microcrystalline silica) from 0.5 - 3mm.

thibk, often discontinuous and undulating.
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Petrography:

In thin section, the algal layering is caused by alternating bands

of crypto-crystalline calcite and limonite and coarser micro-crystalline

calcite with crystals of silt size (average 60 microns). These bands are

undulating and range in thickness from 100 microns to 250 microns; they also

occur close together, and have small lobes or areas on the under-side of

the band.

The coarser micro-crystalline bands are often a product of

recrystallization by grain growth and a flocculent texture sometimes occurs

between the crypto-crystalline bands.

Lenses of quartz sand contain angular find sub-rounded quartz grains

(about 150 microns), pellets of micro-crystalline calcite and unidentified

organic(?) bodies 200 microns in diameter. A rim of fibrous cale.te, 40

microns thick and partly recrystallized, surrounds a nucleus of micro-

crystalline calcite. In other cases (BT.118(f)0) thin beds 3.5 mm. thick,
consist of fragments of disarticulated fossils (Eohinodermata indet). In

BT.18, the algal layers have been partly replaced by micro-crystalline

silica - probably chalcedony.

Environment of Deposition 

The environment is thought to have been similar to that which

existed during the formation of the spongo-calcilutites. The undisturbed

nature of the algae and the growth position implies that they grew in shallow,

warm waters (in the photosynthetic zone) where low energy conditions existed.

However, weak currents transported terrigenous material and pellets to the

area, but wore not persistent enough to erode or abrade the algae.

Allochthonous Limestones 

(a) Dolomite Calcilutites (Dolutite, Condon (1953),
Dolmicrite, Folk (1959).)

Sample Numbers BT.78; BT 301(a); BT.301(c); BT.317; BT.199.

Localities:^BT.78 - 2 milessouth of Lignum. W.H.

BT.301(a)
14.5 miles W.S.W. of"BT 301(c)^ Brunette Downs."

BT.317^14 miles west of "Brunette Downs"

BT 199^15 miles W.S.W. of "Brunette Downs".

Photomicrograihs - Plate 2. Figure 2. : Plate 3, Figures 1 and 2.
Hand Specimens:

These rocks occur as scattered boulders and rubble. They exhibit

small variations but are similar in many details. They are fine-grained

dolomitic limestones varying in colour from tan to light brown and grey.

They may bo mottled, banded or nodular, each of these textures being caused

by a change in grain size and composition from crypto- and micro-crystalline

calcite to microcrystalline, and medium crystalline dolomite and limonite.
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Individual dolomitic bands vary from 3 - 5 mm. thick, and calcareous
ones from 3 mm - 1 cm. The nodules are irregular in shape and have rounded
corners. They have an average thickness of 2.5 cm, length of 4 ems, and a
width of 2 ems. Undulating solution surfaces occur and may represent a

stage of stylolitisation on minor bedding planes: cross-bedding occurs

only in specimen BT.199. Pellets and cross-sections of trilobites are

also visible, but fm less than 10% of the sample.

Petrography:

In thin section, the dominant constituents are cryptocrystalline

calcite and microcrystalline to medium-crystalline dolomite with limonite.

The cryptocrystalline calcite has been partly recrystallized, and the

dolomite crystals are of silt or fine sand-size and equigranular.

The pellets are of cryptocrystallino calcite and often have diffuse

boundaries due to recrystallization. Consequently, it is not always

possible to identify them as pellets or relict patches of cryptocrystallino

calcite. They are small (50 microns) and sub-rounded (BT 317). The fossils

are broken pleurae of trilobites and are scattered in the section

(BT.301(c).).

The nodular variety (BT.301(a)) has the same composition. The

nodules are composed of microcrystalline calcite, partly recrystalliod by

grain growth, and dolomitised, the dolomite rhombs being scattered within

the nodule. Partial silicifioation has also occured, and chalcedony has

replaced the calcite. Some partsAf the nodule show flocculent texture

which may be palimpsest algal structures. The matrix is predominantly

equigranular, silt-size dolomite crystals with a small amount of micro-

crystalline calcite. The boundaries of the nodules are well defined, but

are irregular, resulting from the projections of the dolomite crystals

into the nodule.

The banded variety (BT.301(c)) consists of thin beds, often discon-

tinuous, and irregular patches of equigranular dolomite crystals (micro -

crystalline) with limonite. The boundaries between the dolomite and the

cryptocrystalline calcite are not planar and in some cases "cloud"-like

patches of calcite are intermixed.

In the cross-bedded sample (BT.199) the laminae are emphasised by

concentrations of limonite, dolomite crystals and cryptocrystalline calcite.

Environment of Deposition:

It is impossible to determine the origin of those carbonates, but the

environment was probably calm and of low energy, favourable for the accumula-

tion of microcrystalline calcite or dolomite. The absence of broken fossils

and intraclasts denotes low energy and no scavenging action. The limestones

should be classed as autochthonous if they were chemically precipitated.

In this case, they probably accumulated in shallow, warm water, saturated

with CaCO3, in a restricted or sheltered area of depoaition. A similar

environment exists to the west of Andres Island, in the Bahamas (Newell,

Rigby & Keith, 1957). Alternatively, the limestones should be classed as
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allochthonous if they resulted from algal disintegration, precipitation of

algal dust, or abrasion of material within the basin. In this case, the

microcrystalline calcite or dolomite probably drifted or was deposited in

this area. The trilobite fragments and pellets may have been deposited by

weak currents, the disparity in grain sizes being due to different densities,

Scavenger action may also have occurred, causing the break-up of the

trilobites and the formation of faecal pellets. However, the environment

would have been one of low energy; the depth is uncertain, as micro-

crystalline calcite can accumulate in an open marine environment at depth,

where it may be undisturbed.

The origin of the dolomite is difficult to determine. The fine-

grained nature suggests that it might be dolomite silt, but the irregular

nature of the patches and the association of the thin beds with solution

cavities on the weathered surface implies that dolomitisation may have

occurred. Several dolomite crystals appear to be replacing trilobite

fragments. It is likely that the dolomitisation occurred soon after

deposition and was influenced by the fine-grained nature of the matrix.

The nodules are only partly dolomitised and the matrix is nearly

completely replaced or composed of dolomite. The nodular shape seems an

unlikely result of erosion because of a highly lobate outline. There is

no evidence of concretionary or chemical action and there are no fossils

or intraclasts. It is possible that it was an algal nodule which was

subsequently partially replaced.

(b) Dolomitic pelletal calcarenites; (Dolpelmicrite or dismicrite
Folk, 1959).

Sample Numbers BT.107(c); AL.17,

Localities a^0T.107(c) - 2 miles N.W. of Corolla No.2 Bore.
"Brunette Downs".

AL.17^- No.1 Bore, "Alroy".

Photomicrographs ;^Plate 4, Figure 1.

Hand specimen; 

Those rocks occur as slabs or boulders and vary from fine-grained to

coarso-grained and crystalline, and from tan to light grey in colour, the

mottling being produced by limonite associated with dolomite. In BT.107(c),

small tube-like structures composed of medium-crystalline calcite occur;

they are curved in shape and approximately 2 ems. long . In AL.17, pellets

and intraclasts are visible, ranging from 0.5 mm. - 2 mm. in length and

diameter.

Petrography:

In thin section, the rocks consist of well rounded pellets of micro-

crystalline calcite and dolomite y varying from 100 microns to 1 mm. in sizo

Intraclasts occur and are irregular in shape, and vary in length and

diameter from 150 microns to 2 mm. They appear to be composite grains

containing algal remains, pellets, ooliths and fine-grained fossil fragments

(AL.17). The fossil fragments sometimes have a rim of cryptocrystalline
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calcite around them. Ooliths and fragments of Echinodermata also occur

in AL.17. Fragments of trilobites and "problomatica" occur in BT.107(c),

the latter being thin walled cylindrical organisms (cf. those in BT.330(b).

The nature of those structures is indeterminate, but they may be recrys ,-

tallised algal threads.

The matrix is partly recrystallized microcrystalline calcite and is

intermixed with equigranular dolomite rhombs (microcrystalline). The

latter are replacing the calcite in parts. Calcite cement exhibiting drusy

growth around the grains forms a mall proportion of the sample.

Environment of deposition:

The sediment was poorly sorted, assuming the different-sized grains

have different densities, and poorly winnowed. This resulted in a mixture

of grains, matrix and cement, suggesting scavenging action or impersistent

currents of medium strength. The mixture of grains implies several

currents from several source areas; or a local complex with one current

supplying the grains; or an environment favourable for the accumulation

of pellets, intraclasts (and possibly ooliths) and microcrystalline calcite.

The environment was periodically disturbed either by currents transporting

light trilobite fragments and partially winnowing away the matrix, or by

scavenging action.

Dolomitisation may have been early diagenotic in the fine-grained

part of the sediment, but may have been pro-or post-induration in the

intraclasts.

(c) Dolomitic intraclastic calcarenites.(Intrasparite, Folk,1959).

Sample Numbers BT.110(a), BT. 330.

Localities;^BT.110(a) - 4 miles N.W. of Corolla No.2 Bore,
"Brunette Downs".

BT.330(*E0 - 1.6 miles East of Desert Bore -
Barkly Stock Route.

Photomicrographs:^Plate 4, Figure 2 : Plate 5, Figure 1.

Hand Specimen 

These rocks are light tan in colour, and contain pellets and intra-

clasts sometimes concentrated in thin beds approximately 1 - 2 ems. thick.

Sample BT.110(a) occurs as an isolated boulder and sample BT.330(a)

surrounds the spongo-calcilutite (BT.330(b).).

Petrography 

In thin section sample 110(a) consists of irregularly-shaped infra-

clasts, approximately 0.5 mm. in length, largely recrystallized by grain

growth, and dolomitised. They may be relprked algal structures as the

discontinuous layers of microcrystalline calcite are surrounded in two

dimensitns by drusy calcite cement. They are not in contact.

In sample BT.330(a), the intraclasts appear to be reworked limestones

e.g. - calcilutites, possibly shelly calcilutites, algal and pelletall

calcilutites. They are sub-rounded, have a low sphericity, and are poorly

sorted.
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A sediment is poorly sorted if different grain sizes have different

densities. In limestones different sized grains may have the same density;

if so, the sediment is well sorted and its origin is different.

Calcite cement surrounds the grains and the drusy mosaic has boon

partly recrystallised by grain growth. Microcrystalline calcite may also

have boon replaced this way andtho sediment may bo partly winnowed. The

dolomite occurs as small crystals and appears to have replaced the cement,

Environment of deposition; 

The environment appears to have boon one of medium to high energy

with persistent current action eroding penecontomporaneous limestones, or

rolling aggregate grains, and winnowing away most of the microcrystalline

calcite. The turbulent nature may be caused by shallow waters covering a

shelf or shoal. (Illing,1954).

(d)  Siliceous oolitic calcarenite:

Sample No. BT.105.

Locality : BT.105 - 0.25 miles South of Corolla No.2 Bore,
"Brunette Downs".

Photomicrograph:^Plate 5, Figure 2.

Hand specimen: 

The sample was located in a stream bed and is not in situ. It is a
banded, grey to tan, siliceous oolitic rock.

Petrography 

In thin section, the grey bands are cahpletely silicified and in

ordinary light, pale brown circular objects with a darker rim are visible.

These may represent "ghost" eoliths or pellets. Under crossed polars
cryptocrystalline silica is seen to replace the eolith or pellet, and

coarser microcrystalline silica (chalcedony) has replaced the matrix or

cement.

In the tan coloured bands, the oolitic structure has been prosearved

by ferruginisation, although the remainder has been silicified. Sipe

eoliths may be compound but the original nuclei (detrital?) are net

identifiable.

Environment of deposition;

Ooliths are forming at present on the Bahama Banks in warm waters

supersaturated with CaCO3 (Newell, Purdy Imbrie, 1960). They consist of

aragonite lamellae arranged tangentially around a nucleus, e.g. faecal

pellet or shell fragment. Aragenito is added at tho grain surface as a

physic() chemical precipitate. Unoriented aragonite also occurs"associated

with organic matter incorporated in thegrain as -

(1) the organic fraction of a faecal pellet,

(2) an adherent film of organic detritus

(3) the remains of boring algae. n



The environment occurs in, and just below, the intertidal zone, where the

water is approximately six feet deep and turbulent. It is presumed that the

radial structure of the ooliths in sample BT.105, is a result of re-

crystallization, that original ? aragonite has changed to calcite, and that

the mode of formation was similar to that described above.

(e) Dolomitic Intralcastic Calcirudites.(Dolintrasparudite
Dolintradismicrite, Folk 1959).

Sample Numbers BT.302(c), BT.319(b).

Localities :^BT.302(c) - 14 miles West of ''.13runette Downs"

BT.319(b) - 14 miles W.N.W. of "Brunette Downs".

Photomicrograph :^Plato 6, Figures 1. and 2.

Hand specimens

The samples are light brown to grey and coarse-grained, the intra-

clasts ranging in size from 1 - 2 mm. in diameter, up to 4 ems. in length,

2 mm. in thickness and 0.5 - 4 cms. in width. (BT.302(c)). The latter may
be part of an intraformational conglomerate. Some of the large grains arc

inclined at 10 ° - 20° to the edges of the slab: (the edges may represent
bedding planes.)

Petrography:

In thin section, sample BT.319(b), consists of large intraclasts

(not in contact) of low sphericity, but sub-rounded in outline. They are

composed of microcrystalline calcite, partly recrystallized by grain growth,

and dolomitized. They may be reworked calcilutites or algal limestones 9

or agglutinated microcrystallino calcite. Some grains have thin "coats"

or rims of possible algal dust. Grain growth crystals occur in between

grains, but drusy calcite cement is also present.

In sample BT.302(c), the intraclasts are composed of Echinodermata

fragments and microcrystalline calcite and dolomite. The fragments of

Echinodormata may have recrystallized to produce smaller grains (which all

extinguish at the same time), separated by areas of microcrystalline

calcite. Others appear to have been bored and impregnated with algal dust,

nnd some may be algal nodules which exhibit a flocculent texture. These

arc irregular in shape.

Ooliths, approximately 120 microns in diameter, comprise thin

oolitic rims (radiating calcite fibres) surrounding a nucleus of micro-

crystalline calcite.

Fragments of Echinodermata (indet) haVe thin rims of cryptocrystalline

calcite (algal dust), and the centres have boon partly silicified.

The matrix consists of microcrystalline calcite partly recrystallized

by grain growth, and dolomite. Some granular cement is present but the

original amount is unknown.
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Environment^Deposftions

The presonce of large composite grains whether formed by the re-

working of partly lithified limestones or agglutinated grains, implios a

turbulent environment. If some matrix is present this denotes, strong,

short-lived currents possibly associated with scavenger action. The environ-

ment was probably a shallow shelf area, and storm action, independent of

strong current action, may have helped to form this deposit.

Dolomite and pellet dolomite: (Dolpolmicrito, Folk 1959).

Sample Numbers : BT.36, BT.329.

Localities -^BT,36 - 1 mile North of No.51 Bore "Brunette
Downs".^•

BT.329- 15 miles S.W. of "Brunotte Downs".

Photomicrograph s^Plate 7, Figure 1..

Hand Specimen:

The above rocks are tan, to light grey, fine to medium crystalline

dolomitos. They are mottled and pelletal in parts.

PetrographY;

Sample BT.36 is composed of equigranular dolomite crystals (average

size -60 microns), with a speckled appearanca probably due to disseminated

iron oxide. The crystals do not appear to be rim-cemented silt and there

are no palimpsest structures.

Sample BT.329, is composed of fine-medium grained dolomite crystals,

and cryptocrystalline calcite and iron oxide (probably limonit0). The

latter occurs as irregular and pellet-like patches varying from 100 microns

in diameter to 1 mm. in length. In calcareous parts of the sample crypto-

crystalline calcite forms similar structures.

Environment of Deposition:

The origin of the pure dolomite is impossible to interpret. It is

possible that it was precipitated as an original dllomito and then ro-

crystallizod to its present grain size, but it is more likely that it

represents a dolomitized calcilutite. This process may have occurred at an

early or late stage in diagonosis. Similar rocks have boon described by

Brown (1962, p.5).

The polletal (?) dolomite may represent an arrested stage in the

dolomitization of a calcilutite, or a pollotal calcaronito pelmicrite or

pelsparito (Folk, 1959). Again, it is impossible to interp7mt. However, the

environment was probably shallow and of low onergy with:21:Mo scavpngtng

activity. This would account for the lack of coarse grains (ghosts) and the

fine grainod naturo of the dolomite. The dolomitisation is thought to be an

early diagonotic process rosulting from percolating magnosiaa solutions.
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(g) Conal2elatic-calci2utite:

Saml—e No. BT.193

Locality : BT.193 - 3 miles N.N.W. of No.26 Bore "Brunette Downs".

Photomicrograph - Plate 7, Figure 2.

Hand Specimen: 

Angular fragments of calcilutite, cream and dark brown in colour,

and varying from 3 - 6 mm. in size occur in a light brown-grey calcilutite

matrix.

Petrography:

The large fragments consist of crypto-and micro-crystalline calcite

with aflocculent texture which is similar to the textures of some algae. The

grains range from 150 microns to 5 mm. in length, and from round (cf.pellets)

to rectangular in shape. The matrix is microcrystallino calcite and patches

of grain growth mosaic. The flocculent texture is also evident in the

matrix.

Sharply defined areas of drusy calcite cement, pellets and crypto-

crystalline calcite indicate that internal solution (and possibly erosion)

and deposition caused the formation and infilling of cavities withL sediment

and cement. (Bathurst, 1959).

Environment of Deposition. 

This lithology was probably formed by the break-up of partly consol-

idated algal limestones whieh formed in the shallow, warm photosynthetic

zone. The large size of the fragments, the presence of matrix and absence

of sorting or winnowing suggests low energy conditions.

(h) Nodular, Sandy Calcarenite:

Sample No. BT.302(e)

Locality : BT.302(e) - 14 miles West of "Brunette Downs".

Photomicrograph :^Plate 8, Figure 1.

Hand Specimen: 

The rock is tan to light grey in colour, fine grained, and contains

quartz grains of uniform size. The fresh surface is mottled, and large

(4 ems. long), oval nodules of light grey cryptocrystalline silica stand

out in relief on the weathered surface.

Petrography:

Detrital quartz sand forms 20% of the rock, and ranges from 200 -

300 microns in size and from sub-angular to sub-rounded in shape. Many

grains have sutured edges where calcite is replacing the silica; some are

fractured, some arc strain shadowed, and some aro composed of micro-

crystalline silica. There is little secondary growth and the grains have a

low sphericity.

The matrix is micro-crystalline calcite, partly recrystallized by

• grain growth, and contains pellets (150 microns-diameter) and possibly some

Echinodermata fragments.
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The siliceous nodules have an irregular edge and cryptocrystalline

silica replaces the calcite. Detrital quartz grains occur in the nodules

and across the boundary with the matrix. "Ghost" struetures of organic (?)

remains are present. Bands of relict (?) calcite and dolomite crystals

occur in the nodules separated by purer siliceous bands.

Environment of Deposition:

This lithology formed in a shallow water environment, possibly

nearer land than the purer carbonate rocks. The presence of detrital quartz

denotes either a change in current direction (from different source area),

or uplift of an adjacent land area (increased erosion), or a climatic change

(more pluviose conditions), or a combination of those factors. The nodules

are secondary and were formed by replacement of the carbonate section of the

lithology, either by solution and transference of silica internally from

nearby rocks (Walker, 1960)rby percolating silica-rich solutions from

overlying water.

LEACHED ROCKS 

(a) Ferruginous-quartz rocks: 

Sample Numbers BT.326(b), BT.158.

Localities BT.326(b) - 25 miles S.W. of "Anthony Lagoon"
A/D.

BT.158^- 7.5 miles West of "Rockhampton
Dawns".

Photomicrographs -^Plate 8, Figure 2.

Hand Specimen: 

The rock BT. 326(h) overlies a siltstone and underlies a sandstone .

It is red-brown, fine to medium grained and ferruginous, containing quartz

andwhite clay minerals. It is cross-bedded and very porous. Sample BT.158

is rod-brown, and uniformly fine grained, porous, quartzoso and structureless.

Petrography:

In sample BT.326(b) detrit6.1 quartz forms 30% of the rock, the

grains being approximately 100 microns in diameter, and ranging from angular

to sub-rounded in shape, with low sphericity. They are not in contact and

there is no evidence of grain enlargement. Corrosion of tho quartz boundar-

ies by the matrix may cause the angular shape. The matrix consists of clay

minerals (micas-sericite or Mite) and kaolin,most of which has been

forruginised (limonite). Some of the holes in the specimen are similar to

the shape of the detrital quartz and some arc anhodral.

In sample BT.158, detrital quartz grains in contact,form approximate-

ly 50% of the rock. They have an average size of 100 microns, and aro

angular to sub-angular (probably sub-rounded originally). The grains are

well sorted but have a low sphericity. There is a high degree of suturing

and triple points (the points where tho ends of three grain boundaries

meet), are abundant; authigonic overgrowths in optical continuity also occur

and all have changed the original grain shape.
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The matrix consists of clay minerals and ferruginous material with

some magnetite zircon and tourmaline.

Environment of Deposition:

The presence of detrital quartz indicates a shallow, near shore

environment for these rocks, and current-aattitated water. The original

matrix has been leached and may have been carbonate. It has been replaced

by kaolin which was derived from the disintegration of feldspars or the

weathering of clay or siltstones. Forruginipation occurred later. The

nature of the Original rock is unknown, but the environment was more littoral

than shelf or open marine.

SANDSTONES 

(a) Quartz Sandstones. (Fine-medium-grained arenites).

Sample Numbers : BT.127, BT.147, BT.326(c) and (d).

Localities^BT.127 - 4.5 miles West of "Brunette Downs"

BT.147 - 2 miles South of No.25 Bore, "Brunette
Downs".

BT.326(c) and (d) - 25 miles S.W. of "Anthony
Lagoon" A/D.

Photomicrographs s^Plate 9, Figures 1 and 2.

Hand Specimens

Samples BT.127 and BT.147 are light grey-tan and dark brown on the

weathered surface, and light grey, uniformly fine-grained on the fresh surface.

They are often ripple m4 -Tked, and some have cross-ripples in the troughs of

the main ones. Directions could not be measured as the samples occurred as

scree. Specimen BT.326(c), crops out above the leached rocks and is a

coarse, red-brown sandstone which has a white fresh surface and a partly

silicified weathered surface. It also contains organic-like structures up to

30 ems. long, 15 cms.high, and 23 cms.wide. These consist of a series of

saucer-like layers (concave upwards), 8 ems. diameter and 0.5 cms.thick,

arranged in columns adjacent to one another (cf.algae (?) BT.316). Sample

BT.326(d) is a coarse red-yellow sandstone which is sometimes wholly

silicified. When this occurs it is white in colour and acme parts contain

rod-like darker areas -approximately 12 cms. long and 1 cm.wide. The origin

of these structures is unknown.

Petrography: 

Samples BT.127 and BT.147 are fine-grained, and contain approximately

80% of detrital Quartz. The grains are 160 microns in size, are sub-angular

and in close contact (grain supports grain). They are bound by a siliceous

cement; sutured contacts and triple points indicate solution and thinning

of beds. Some grains are of microcrystalline silica but the majority are

single quartz crystals. Mica forms only about 1% of the rock. The rock is

well sorted.
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Samples BT.326(c) and (d) are medium-grained and consist of 75%

dotrital quartz, poorly sorted, sub-angular to sub-rounded in shape and in

contact with one anothor. There are two grain sizes: (1) the avorago is 50-

150 microns, and this is the dominant one consisting of 60% of sub-angular

to sub-rounded grains. Scattered throughout are :(2)- quartz grains of 250-

500 microns in size (occasionally grains 1mm, in diameter occur). These are

sub-rounded tc rounded and form 10% - 15% of the rock. Many grains are

fractured, some show sutured contacts, and a few are strain-shadowed. There

is some authigonic growths Triple points occur, but there is microcrystalline

and drusy silica cament around the grains. Magnetite grains and heavy minerals

occur. There is no evidence of grading, but the sediment has been winnowed.

Environment of Deposition:

The uniform grain size and absence of matrix suggests persistent

currant action, presumably in a littoral environment. The ripples and cross

ripples imply shallow water and variable curront directions, again indicative

of a littoral environment. The siliceous cement may be primary or secondary

in the fino-grained samples.

The poorly-sorted samples with large grains and drusy siliceous

cement suggest strong, but impersistent current action. This was capable

of winnowing the sediment but not sorting it. The environment was probably

littoral and possibly favourable for algal growth. It is thought that the

algal-like structures in the sandstone (BT.326(c)) were buried by quartz

sand which penetrated between algal layers. During induration the organic

tissue disintegrated and the structures were preserved in sandstone.

The rod or stom-liko structures in the white silicifiod sandstone

wore unidentifiable.

SILTSTONES 

(a) Siliceous Siltstones: 

Sample Numbers BT.326(a), BT.80(a) and (b).

Localities - BT.326(a) - 25 miles S.W. of "Anthony Lagoon" A/D.

BT. 80(a) rind (b) - No.D22 Bore, "Brunette Downs"

Photomicrograph :^Plato 10, Figuro 1.

Hand Specimen: 

Those rocks (BT.326(a)) crop out below the leached rock in the north-

west part of the Brunette Downs 1:250,000 Sheet area, and are very light

grey, fine-grained, siliceous siltstones. The weathered surface is orange

in colour, and the fresh surface exhibits a weak lamination and faint

mottling. Sample BT.80(a) is similar and slightly fissile. Sample BT.80(b)

is mottled brown and tan on the weathered surface;: but mottled brown and

white on the fresh surface. The different colours occur as streaks or thin

lenses.
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Petrography:

In thin section, sample BT.326(a) consists of approximately 65%

detrital quartz with an average grain size of 60 microns. Large grains also

occur with a diameter of 240 microns. They are angular to sub-angular and

unsorted. The matrix is siliceous and black granular material may be

silicified iron oxides, carbonaceous or clay minerals.

Samples BT.80(a) and 80(b) consist of approximately 25% detrital

quartz with an average grain size of 60 microns. Grains 10 - 20 microns in

diameter are difficult to determine as detrital or authigenic. Between 5%

and 10% mica and clay minerals occur as fibrous laths, some of which appear

to have been silicified. The groundmass is cryptocrystalline silica and

isotropic. "Ghost" structures of possible organic remains occur as small

circular and oval cross sections of thin walled organisms, and may be sponge

spicules. Ferruginisation has caused the mottled appearance, and although

silicification has taken place, the original matrix or cement may have been

siliceous.

Environment of Deposition:

The siltstones are thought to have accumulated in quiet, deep water,

relative to depths in a shelf environment, under more open marine conditions.

However, it is also possible for them to accumulate in a shallow littoral

depositional area where a barrier had reduced circulation and oxygenation.

In the absence of stratigraphic relationships it is difficult to determine

the precise environment.

SHALES 

)  Ferruginous Shale 

SampletTo.BT.327.

Locality % BT.327 - 6 miles S.S.E. of "Anthony Lagoon" A/D.

Hand Specimen: 

This sample crops out in the northern part of the Brunette Downs

11250,000 Shoot area and is orange-red, fine-grained and fissile, with

scattered black patches, approximately 1 mm. in diameter.

In thin section, the sample consists of 20% small micas and clay

mineral laths, approxiMately 40 microns long and 20 microns wide.

Detrital quartz grains also form 20% of the rock and are approximately

60 microns in size. The outline and definition of the quartz grains are

poor owing to the strong ferruginous matrix. They may represent silicified

micas. The black Feas appear to consist of disseminated carbonaceous

material and possibly magnetite.

Environment of Deposition: 

The origin of shales is still not fully understood, but they were

probably formed in a low energy environment with clay minerals and silica,

or a reaction of aluminium and silicizi,cid occurring in deep water, or in

a shallow restricted lagoon. The ferruginieation was probably secondary.
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MESOZOIC 

SODSTONES,

Silicified Quartz Sandstone:

Fine-grained fessiliferous sandstone:

Sample BT. 60.

Locality : BT.60 - 2.3 miles N.W. of Bore No.5 Cresswell.

Hand Specimen: 

The sample is brown•grey, fine grained and silicified. It has a

mottled appearance, and large quartz grains and fossil plant remains are

visible to the naked eye.

Petrography:

In thin section, the rock consists of 75% detrital quartz of uniform

grain size, approximately 80 microns; the majority of grains are in contact.

The grains are sub-angular to rounded. The angularity seems to be caused

by solution as there are numerous plane intorgranular boundaries and triple

points.

Lnrgo sub-angular quartz grains, approximately 500 - 750 microns in

size, are scattered throughout the slide. Cementation occurred by growth

of authigenic quartz around the grains. The 1/IA=1:xis ferruginous and

consists of limonite. Internal plant structure was not follitl:.

Environment of Deposition 

The presence of detrital quartz and plant fossils suggests that the

environment was either lacustrine, fluvial, littoral or lagoonal. The fine-

grained, uniform grain size implies that continued current action resulted

in a well sorted and winnowed sediment. An interpretation of the environment

is not possible from the study of a single specimen, but it may be evaluated

from the detailed study of adjoining areas of Mesozoic sedimentation.

(Skwarko, 1963).

TERTIARY

CARBONATES 

Brunette Limestone

(a) Algal Limestones 

Sample Numbers BT.167(b) and (c), A L 101

Localities :^BT.167(b) and (c) - Bore No.18 "Rockhampton Downs",

AL.101. - 4 miles West of Bore No.9 "Alroy"

Photomicrograph :^Plate 10, Figure 2.

Hand Specimen: 

Samples BT.167(b) and (c) consist of cream to light grey, fine-

grained rocks with algal layering and possibly algal nodules. Sample AL.101,

is dark grey in colour and is mottled. It also shows lalering and nodular

structures.
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Petrography:

In thin section, the rocks consist of thin alternating layers of

cryptoOrystalline and microcrystallino calcite, sometimes partly forruginisod.

The alga is not poriferous, but under high power, small circular and sub-

circular areas, and thin discontinuous lenses of fibrous calcite aro soon

which may represent recrystallised parts of the organism. Sample BT.167(c)

is similar but contains circular, algal nodules. They appear to be part of

the layered growth, but in hand specimen also appear to bo detached. It is

impossible to determine if the nodular concentric layering occurs around

a nucleus, or if it is a growth stage which may bocome doached.

Detrital quartz, varying in size from 50 - 250 microns, and from

sub-rounded to rounded in shape occurs in bands, possibly botwoon the algal

layers. Tho genus is unknown but it may ho a typo of Red Corallino Alga

(Rhodophyte( e.g. Lithothamnium sp. (Johnson, 1958).

Environment of Deposition

AlgA live in the photosynthetic zone in shallow, calm warm waters

of lagoons, lakes and rivers. Owing to the presence of the alga (?)

Lithothamnium it is thought that the Brunette Limestone at this locality

was deposited under lagoonal conditions in warm, calm clear water, in the

photosynthetic zone.

(b) Siliceous and Pelletal Calcilutitos:

Sample NoaBT.167(a). BT. 312,

Locality: BT.167(a) - Boro No.18 "Rockhampton Downs"

BT.312^- 7 miles N.N.E. of No.25 Bore, "Brunette Downs".

Photomicrograph :^Plate 11, Figure 1.

Hand Specimen:

Sample BT.167(a) is light gray and is composed of pellets or nodules

(fino-grained) and a fine grained matrix. Opaline silica forms irregular

patches and weathers to a rod-brown crust, characteristic of much of the

Brunette Limestone. Sample BT.312 is mottled, more polletral and not siliceous.

Petrography:

In thin section the rocks consist predominantly of microcrystalline

calcitd which has been partly recrystallized by grain growth. Sample 167(a)

contains a few pellots of cryptocrystalline and microcrystallino calcite

within the matrix.

The pollots are also surrounded by areas of micro-and crypto-

crystalline silica, fibrous chalcedony, drusy quartz and amorphous silica.

These different varieties often occur in layers within an infillod cavity .

which often has a crystalline calcite centre. Some silicified areas may have

boon organic structuros and flocculent textures may be algal. Irregularly

shapod areas of microcrystalline calcite crystals, possibly rim-cemented,

(Bathurst, 1958) also occur.



-20-

In Sample BT.312, the pellets vary in size from 100 microns to 5 mms.

and have high sphericity. They consist of darker, microcrystalline calcite

and contain detrital quartz grains and fossil fragments. The latter may be

pelecypod or ostracod shell fragments. Veins and patches of drusy calcite

and granular cement may represent areas of interval erosion during

lithification, the cavities being infilled by the calcite.

Environment of Deposition:

It is difficult to interpret the environment of these limestones

as there is little fossil or textural evidence. The composition and

textures suggest that conditions were calm and the water shallow, but

periodically disturbed by currents. The silica is thought to be pone-

contemporaneous or late diagenetic, although under suitable pH conditions,

calcite may be dissolved and silica precipitated simultaneously .

(Krauskopf, 1959).

(c) Conglomeratic, gastropod Calcirudite (Coquina)

Sample No. BT.169

Locality : BT.169 - 2 miles N.E. of Bore No.18 "Rockhampton Downs".

Photomicrograph :^Plate 11, Figure 2.

Hand Specimen:

This limestone is light grey with white and brown, sub-rounded

fragments of limestone varying from 2 mms. to 2 ems. in size. The fossils

consist of complete gastropod tests, white and thin walled, dextrally coiled

and with smooth or spiral and transversely ribbed whorls.. They are approx-

imately 5 - 10 mms. long. Pelecypods also occur and are white, thin shelled,

disarticulated, and have smooth or faint concentric striae. They are

approximately 4 mms. in height and 4 mms. in length.

Potrography:

In thin section, the conglomeratic fragments are composed of either

microcrystalline calcite partly or wholly recrystallized by grain growth;

or cryptocrystalline calcite with flocculent texture, i.e. pellets, and some

are of microcrystalline silica. Detrital quartz, average size 150 microns,

occurs in some fragments and may have a thin rim of fibrous calcite. Some

fragments are forruginised while others may have thin rims or coats of

cryptocrystalline calcite (algal dust). The fragments are angular to sub-

rounded in shape and have low sphericity.

The gastropods occur as complete and broken tests and have walls of

fibrous calcite approximately 100 microns thick. Some chambers contain

dotrital quartz grains, gastropod shell fragments and foraminifera in a

matrix of microcrystalline calcite. The whorls do not cover each other,

overlap is small, and the coiling is helicoid.

The pelecypod shells are disarticulated but there is no section of

the hinge line. The walls show two layers, i.e. fibrous and lamellar calcite.
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Ostracod fragments are rare,. These are disarticulated, thin and

fibrous.

The foraminif era aro trochospirally coiled and approximately 160

microns in diameter. The walls are of fibrous calcite and about 10 microns

thick, but are secondarily thickened to 20 microns in the inner chambers.

The septa are covered and continuous with the outer wall of the chamber.

In some sections each chamber appears to abut onto the previous chamber.

The matrix consists of microcrystalline calcite, partly recrystall-

ized by grain growth, and contains scattered detrital quartz grains (40 -

400 microns in size). They aro sub-angular to sub-rounded and of low to

_medium sphericity. Some of the matrix has a flocculent texture which may

have boon caused by scavenging action.

Environment of Deposition:

Foraminifera and algae have been located in the Austra owns

Limestone (Paton, 1961), but have not been widely described from the

Tertiary of the Northern Territory. If the liestDno is a lacustrine deposit

the presence of marine genera must be explained. (Lloyd, 1963). The fossils

imply that an access to the sea occurred at some time, but as a fresh water

genus is also present, the influence of rivers cannot be ignored. The

conglomeratic nature of the rock suggests a turbulent environment and the

coarse nature suggests strong currents. The fossils would not break as they

are of lighter density and were probably carried in suspension.

It is suggested that the limestone formed in a shallow, marine

environment near to the shoreline and a river mouth, or in a partly enclosed

lagoon with accoss to the sea and a fresh water supply from a river. Either

of these environments could give rise to a conglomeratic, fossiliferous and

sandy limestone. However, this does not preclude the development of a

lagoon and the change to a lacustrine environment at a later date.

SANDSTONES

(a)  Fine-grained and Conglomeratic Sandstones:

Sample Numbers : BT.188(a), BT.324.

Locality -^BT.188(a) - 1.8 'Ales West of Bore No.42,
"Brunette Downs".

BT.324^- 4_8 ,oilos West of Bore No.9
"Anthony Lagoon".

Photomicrograph s^Plate 12 7 Figure 1.

Hand Specimen: 

The specimens occur as scree. SaropleoBT.188(a) is a mottled, purple

and tan, fine-grained sandstone, partly silicified and partly . leached.

Sample BT 324 is a conglomeratic sandstone, containing light grey

to white spherical and angular pebbles of sandstone in a tan sandy matrix.

The pebbles vary in size from 1 mm - 3 ems.
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Petrography 

Sample BT.188(a) contains more than 5 detrital quartz which is

well sorted with an average grain size of 150 microns. The grains are sub-

angular to sub-rounded and have a low sphericity. They are in contact in

parts, and suturing has occurred as well as secondary overgrowth. The matrix

consists of amorphous silica and clay minerals and iron oxide.

In sample BT.324 the conglomeratic pebbles of sandstone are rounded

and composed of detrital quartz grains - average size 100 microns. The

quartz is sub-angular generally but some show high sphericity. The matrix

is siliceous and ferruginous and contains clay minerals.

Around the pebbles is a thin, layered siliceous rim ranging from

100 microns to 4 ems. in thickness. These rims contain detrital quartz
grains with thin concentric rfrelgioften include a small, rounded pebble of

similar composition.

The matrix surrounding the pebbles is ferrualnous and contains

detrital quartz similar to that of the pebbles.

Environment of Deposition:

The samples are unfossiliforous, and there is no indication of

deposition under marine conditions. The fine-grained sandstone BT.188(a)

appears to have been deposited in an area of persistent current activity which

sorted and winnowed the sediment. The environment may have been lacustrine,

fluvial or littoral.

The conglomeratic sandstone is thought to have formed in an area of

stronger current activity which eroded partly consolidated sandstones, or

aggregates of sand grains bound together by a biochemical or chemical

deposit. The layered rims may represent algal growth, or a precipitated

deposit around the pebbles during or after transportation. The specimens

aro rare and occur in a dried up lake and water course. Thoy are unlike

rocks in the Cambrian, Mesozoic or Tertiary and may be Quaternary in ago.
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APPENDIX 

COPARISON WITH CARBONATES OF RANKEN AND CAMOOLUAL
1:250,000 SHEET AREAS, N.T. & Q'LD.

In the Alroy and Brunette Downs Shoot areas, the Anthony Lagoon
Beds consist of dolomitic sponge (?) and algal linestenos, dolomitic
intraclastic and pelletal calcarenites (intrasparites), dolomitic
calcilutites (dolmicritos and dolomites), quartz siltstonos and sandstones.

The sponge and algal limestones are in situ and in some localities
are surrounded by calcilutites or intraclasts in calcite cement; the
intraclasts and pelletal calcarenites contain fraglents of other limestones,
faecal pellets and aggregated grains. The dolomitic ca7.cilutites contain
fragmonts of trilobites and Echinodermata but those are not abundant. The
dolomites consist of microcrystalline dolomite with GT without pellets of
cryptocrystalline calcite. Quartzose oolitic and sholly limestones are
rare.

It is impossible to determine the relationships of the different
rock types within the Anthony Lagoon Beds. However, the above rock typos
suggest that the environment of deposition was predominantly shallow and
calm, favourable for sponge(?) and algal growth. Currents or storms
periodically occurred and helped to form the intraclastic and polletal rocks.
The proximity of land, or climatic change or uplift caused thodoposition of
terrigenous deposits in the Alroy and Brunette Downs area.

On the Rankon Shoot area, rocks of a similar ago to the Anthony
Lagoon Beds, comprise the Burton Beds, the Ranken Limestone, and part of
the Camooweal Dolomite. In comparison with the Anthony Lagoon Beds, the
limestones in the Ranken area are generally more detrital and organic, and
siltstonos and sandstones are less abundant. The Burton Beds consist of
ripple-marked calcareous and silicifiod coquinites, pellet and oolitic
limo stones, intraformational pebble conglomerates, fine and coarse grainod
crystalline limestones and siltstones. (Randal and Brown 1962a.). The
coquinites are composed of trilobites, hyolithids, brachiopods and echinoid
fragmonts, either in calcite coment or fine-grained calcite. The fine-
grainod rocks contain ooliths and pellets in addition to shell fragments.

The Rankon Limestone, also on the Rankon Shoot area, consists of
carbonates petrologically similar to those of the Burton Beds, and differs
from the Anthony Lagoon Beds in being more detrital and organic. Sandstones
and siltstonos are rare. The Ranken Limestone consists of fine-grained
limestones with pellets and fossil fragments in a fine c:rained matrix;
coquinitos with echinoid plates and spines in calcite mud, and trilobites
in coarser sediments; and silty limo-mbaS with siliceous sponge , spicules
and calcisphores.

The Camoowoal Dolomite varios from white to cream, buff and light
brown in colour. The white rocks are more coarsely crystalline than the
dark rocks. Pollotal dolomite and intraformational conglomorato occur near
the James River but are not known elsewhere in the Sheet area. Quartz
sandstone boulders occur with the dolomite and may represent parts of sand-
stone beds within the unit. (Randal and Brown 1962a).

Rocks similar to tho Camoowoal Dolomite are rare in the Alroy and
Brunette Downs area, but are more abundant in the Rankon area. It is
difficult to determine the stratigraphical relationships of the Anthony
Lagoon Bods with the Burton Beds, Ranken Limestone and the Camooweal
Dolomite. The most noticeable features are that in the Alroy and Brunette
Downs Shoot areas, the Anthony Lagoon Beds contain sponge(?) and algal
limestones in situ, few coquinitos, oolites and dolomitos p and soveral
sandstone and siltstone beds. In comparison to the south east on the Rankon
Sheet area, the Burton Beds, Ranken Limestme and Camoowoal Dolomite
represent changes in litholoey and consist dominantly of coquinitos with a
variety of organic fragments, pellets and oolitic limestnes, intraforma-
tional conglomerates and dolomite.



The environment of deposition also changed from the Alroy and
Brunette Downs area to the Rankon area. In the former area it was shallow 9

dominantly calm and lagocnal, favourable for algal and sponge(?) growth
and probably nearer land. In the latter it was more turbulent and the
presence of ripple marked coquinitos, pollotal and oolitic calcarenitos,
and siltstones suggests that the environmont was still shallow but a more
open shelf area. It may also havo boon a shorolino deposit near an
island (or larger land mass) which supplied little torrigonous material.
Tho Rankon Limostono possibly grades upwards and eastwards into the
Camoowoal Dolomite. Consequently, the dolomite was probably deposited as
a carbonate mud in a warm, shallow sea, under quiet conditions. This sea
may have boon a restricted part of the open shelf area mentioned above, and
implies that a lagoon-like area existed in the eastern part of tho Rank=
Sheet.

In the Camooweal Shoot area, rocks of a similar ago to those mentioned
above are the Age Crook Formation, the V-Crook Limestone and the Mail
Change Limostone (Randal and Brown, 1962b). Those rocks are different firm
those of the Ranken, Alroy and Brunette Downs areas and contain sedimentary
structures which denote deposition in a different environment.

The limestones in the Camoowoal Shoot area do not contain algal and
sponge(?) limestones or sandstones and siltstones as in the Anthony Lagoon
Beds, or coquinites of shell fragments as in the Burton Beds and Rankon
Limestone. Furthermore, pure dolomite is rare.

The Ago Crook Formation consists of dolomite containing pellets,
ocliths, algal material, fossil fragmonts and terrigenous material in
calcite comont. These rocks contain large foreset beds dipping to the
south-wt and south-east, but contain lenses of dolomitic limestone. These
represent carbonate ::thud deposits formed in quieter, shallow waters "on
top of tho "delta" " (Brown, 1962). On the eastern margin of the Asp Creek
Formation, the V-Crook Limestone and the I.ail Change Limestone occur as
"lensos and fingers" (Drown, 1962). The V-Creek Limos -Via° contains pellets,
ooliths and terrigenous material in calcite . Mud and calcite cement. The
above often form layers which are overlain by sandstones containing quartz,
foldspar, muscovite hyperstheno and garnet in a groundmass of dolomite
rhombs.^Shells and algal remains are present in some lithologios
(Drown, 1962).

The environment of deposition of the Age Crook Formati n was one of
strong currents transporting coarse torrigonous material, pellets and
ooliths from the north-east and sinking slowly to allow for the development
of large foroset beds. Tho V-Creek and Lail Change sediments accumulated
under strong current action. The currants were variable in direction and
reworked semi-consolidated limestones. Compared with tho Ranken, Alroy
and Brunotto Downs areas, the Camooweal area was unstable, deeper 9 more
open-marine and turbulont, and not as favourable for the growth and
preservation of organic material.

In conclusion, the area was probably a shallow Platform with
turbulent, open-marine conditions favouring the formation of the Burton
Beds and the Ranken Limestone. However, local, restricted onvironments
(lagoons(?)) occurred to the north-west and south-cast. The Anthony Lagoon
Beds accumulated in one of these, favourable for organic growth and nearer
land. The Camooweal Dolomite formed in one of different salinity and
temperature probably by the precipitation of carbonate mud. Further east,
the shallow platform was separated from a more rapidly subsiding and
turbulent area by a physical barrier strikingrierth-euuth near Camooweal
(Randal & Brown, 1962b). In this part of the area the platform complex
gave way to a deeper area with powerful currents transporting material
from the north east.



PLATS 1
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Anthonj Lagoon Beds, showing sponge-11.;e sLructures
i. tic rowth cosition, X^(ET 330(1):)g/5419.

Fig. . Anthony Lagoon Bede, shoin 11 layring, and
circular nature of the etructuroo.
Plan view X ; I . (BT.316). r/5420.



PLATS 2.

Fi.1: Anthorv Lagoon Bads, shoving ulg•d Liyerinc.; and the
grain growth mosaic of coarser calcito.

X 45. (BT.316). g/5432

Fig. 2: Anthony Lagoon Beds, si - owing patohes of dolomits and
broken trilobites, partly replaced.

X 50 (BT.301(C)). g/5438.



PLATE 3 

Fig. 1: Anthony Lagoon Beds, showing crystalline dolomite with
relict and "ghost" areas or pellets of cryptocrystalline
calcite.^X 50 (BT.78) g/5442.

Fig. 2: Anthony Lagoon Beds showing junction lopt*!on the nodule
crypto- and micro-crystalline calcite) and the matrix
micro and medium crystalline dolomite).

X45. (BT.301(a)). g/5433



PLATE 4.

Fig. 1: Anthony Lagoon Beds, showing pellets and compound
intraclast.(Right centre). X45. (AL 17) 5/5431.

Fig. 2: Anthony Lagoon Beds, showing intraclasts and calcite
cement (intrasparite); drusy cement occurs around the
grains and gives way to granular oemont.

X 45 (BT.330(a)). g/5443



PLATE 5 

Fig. 1: fulthony Lagoon Buds, showing intraclasts and calcite
cement. Intraclasts may be reworked algal structures.

X 45 (BT 110(a)). g/5440.

Fig. 2: Anthony Lagoon Beds, showing ooliths and partly
silicifiod ooliths.^X45 (BT.105). g/5439.



PLATE 6 

Fig. 1: Anthony Lagoon Beds, showing intraclasts and micro-
crystallino calcite matrix. •rming intraformational
conglomerate.^X 12 (BT.302(c)). g/5427.

Fig. 2: Anthony Lagoon Beds, showing intraclasts partly
dolomitised, with rims of , cryptocrystallinc calcite,
(algal dust?) in cbacito

.^X 20 (BT 319()). g/5430.



PLATE.. .

Fig. 1: Anthony Lagoon Beds, showing pellets and or relict
patches of crypto crystalline calcite in mi.cro-
crystalline dolomite. X 45 (BT.329). g/5444

Fig.21 Anthony Lagoon Beds, showing conglomeratic calcilutite
and infilled cavities. X 30 (BT.193) g/5423.



PLATE 8 

Fig. 1: Anthony Lagoon Buds, showing detrital quartz in
calcareous matrix (upper left), and micro-crystallihe
silica of a secondary nodule replacing the matrix
(lower right).^X 45 X-polars. (BT.302(048/5437

Fig. 2: Anthony Lagoon Bods, showing leached quartzoau rock with
X 45 (DT.326(b)). g/5426.



PLATE 9 

Figure 13 Anthony Lagoon Beds, showing organic-like
structures in medium grained sandstone.

X 1/3.(BT.328). Z/5421

Figure 2: Anthony Lagoon Bods, showing medium grained
sandstone with large grains. X45 (BT.326(d).) g/5422.



PLATE 10.

Fig.1: Anthony Lagoon Beds, showing siliceous and
ferruginous siltstono. X 45 (BT.326(a)).g/5435.

Fig.2: Liunotto Limustone showing undulating algal
layering (Lithothamnium sp.?). X 45 (BT.167(b)).g/5437.



PLATE 11 

Fig. 1: Brunotto Limestone, showing cryptocrystallino calcite
with siliceous organic ? structure (top centre) and
silicified cavities. X45. (BT.167(a)). g/5429

Fig. 2: Brunette Limestone, showing gastropods with feraminifera
(centre), intraclasts, quartz and calcite matrix.

X 40. (BT.169(. g/5424.



PLATE 12 

Fig. 1: Quaternary(?) conglomeratic sandstonJ, showing fragmonts
of quartz sandstone surrounded by a siliceous layered rim.

X45. (BT.324). g/5425.
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