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ABSTRACT

This report is primarily a compilation of data gathered in the

field by the BMR McArthur Basin geological field party in 1977, together with

some preliminary interpretations.

The main work undertaken during the field season was the measuring

of detailed sections through formations of the McArthur Group. Graphic logs

of 24 measured sections are presented, plus notes on each of the formations

studied.

In addition to the section measuring, the party also mapped in

detail three small areas within the Mallapunyah 1:100 000 Sheet area. The

report details the stratigraphic basis for the mapping and the results.
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INTRODUCTION 

In 1977, the BMR commenced a long-term study of the McArthur

Basin with the aim of obtaining a better understanding of the geological

evolution of the basin, particularly its stratigraphy, and sedimentary and

tectonic history. The results will be applied to the exploration for, and

study of the basin's mineral deposits. The project is outlined by Plumb

(1977).

From July to September 1977, four geologists and support staff

carried out field work in the southern part of the McArthur Basin (Fig. 1),

and, within the context of Plumb's proposal, carried out the following:-

1. detailed section measuring through formations of the McArthur

Group, aimed at establishing criteria for lithostratigraphic

and chronostratigraphic correlation, and at identifying the

environments of deposition of the units;

2. detailed mapping of selected areas using 1:25 000 colour air

photographs, to investigate whether re-mapping at this more

detailed scale would provide maps significantly better than the

existing 1:250 000 scale geological maps;

3.^collecting material for micropalaeontology for biostratigraphic

and palaeoenvironmental analysis.

D.E. Large (Technical University of Braunschweig in co-operation

with the West Gernam Federal Institute for Geosciences and Natural Resources)

collected rock samples from most of the measured sections, and from known

mineral occurrences for geochemical analyses. The results of this work will

be reported separately.

To assess whether future systematic stream-sediment sampling pro-

grams might produce useful results, a pilot program over selected formations

was also carried out.

An airborne magnetic and radiometric survey of the southern and

central parts of the McArthur Basin was flown by a party from the Geophysical

Branch of BMR between June and September 1977. •
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Rock samples were collected from the measured sections in the

Kilgour Gorge for magnetostratigraphic studies by members of the BMR Palaeo-

magnetic Group. The results of these surveys will be presented separately.

Ground gravity and magneto-telluric surveys that had been planned

for 1977 were postponed until 1978.

PROGRAM

The party consisted of four geologists, M.J. Jackson and M.D. Muir

(BMR), M.C. Brown (Canberra College of Advanced Education), and D.E. Large

(Technical University of Braunschweig, West Germany). K.A. Plumb joined the

party in late August and early September. Support staff included K.J.

Armstrong and B. Jones (Technical Officers).

During the first four weeks the party concentrated on detailed

section measuring in the Kilgour Gorge and in the northern part of the Batten

1:100 000 Sheet area (Fig. 1). Between 15 and 28 August, K.A. Plumb led a

geological tour through the McArthur Basin from near Westmoreland in the east

to the base camp, during which the most important features of the regional

stratigraphy were examined. The tour party consisted of 14 geologists and

three field assistants: K.A. Plumb, the fourmembers of the McArthur Basin

party, and A.R. Jensen, C. Simpson, J. Truswell, M.R. Walter, A. Wells (BMR),

I.B. Lambert (Baas-Becking Geobiological Laboratory), D. Sangster (Geological

Survey of Canada), M. Neudert, R. Logan, and N. Williams (Australian National

University). Following the tour, Brown, Jackson and Large concentrated on

detailed mapping in the Top Crossing area whilst Muir and Plumb continued

detailed section measuring and mapping of part of the Batten Subgroup and

overlying units north, east and west of the Abner Range. Towards the end of

the field season, Tawallah, McArthur and Roper Group sequences in the Mount

Young Sheet area were examined and compared with those seen in the south of

the basin.

This report summarises the field data and preliminary interpre-

tations made. Results of laboratory data are not included.

Classifications and terminologies used are as follows:

sandstone classification follows Pettijohn, Potter 4 Siever (1972), bedding
terminology follows Ingram (1954), stromatolite descriptions follow Walter

(1976). The classification of carbonates follows suggestions by M.C. Brown.
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A basic grainsize terminology is adopted in which 'dololutite' is composed

of silt and clay-size dolomite, 'dolarenite' of sand-size dolomite grains,

and 'dolorudite' of carbonate grains larger than 2 mm. These names are then

modified by a suitable adjective (adding compositional or textural terms),

e.g. poorly sorted intraclast dolarenite. 'Dolostone' is used for a rock

composed mainly of recrystallised dolomite; and dolomite is a more-specific,

general term for a rock composed mainly of dolomite of unspecified grainsize.

The stratigraphic correlation chart of the McArthur Group (from

Plumb & Brown, 1973, fig. 3) is reproduced here (Fig. 2) for reference.

RESULTS FROM MEASURED SECTIONS

Twenty-four sections were measured; twelve within well exposed

sequences of the Umbolooga Sub-group in the Kilgour Gorge, and the remainder

further north in areas west and northeast of the Abner Range. Previously

measured sections, by M.D. Muir and J.W. Smith, through the Amelia Dolomite

in the Leila Creek area which are not published elsewhere have been included

in this report, and interpretations based on them used in the text.

The measured sections are numbered sequentially from the 1:100 000

Topographic Sheet areas within which they are located. Copies of the

original field logs, at a scale of 1:200, are available from BMR; general-

ised summary logs, at a scale of 1:400, are reproduced here as Figures 8-39

in Appendix I. Details of sections i.e., location, thickness measured,

stratigraphy encountered, etc., are listed in Table 2 in Appendix I.

Samples collected from the measured sections for laboratory

studies are listed in Appendix II.

MALLAPUNYAN FORMATION

The Mallapunyah Formation is the oldest stratigraphic unit in the

, McArthur Group. In the Kilgour Gorge, the Mallapunyah Formation consists

of an interbedded sequence of mainly red and brown siltstone, shale, and

fine-grained sandstone, which appears to overlie the Masterton Formation

conformably. Intervals of stromatolitic dololutite occur in the lowermost

and uppermost parts of the section.
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Two sections (Kilgour 10 and 11, Figs. 23, 24) were measured in

the southern part of the Kilgour Gorge: Kilgour 11 (Fig. 24) records a

complete section through the Mallapunyah Formation from the underlying

Masterton Formation through to the overlying Amelia Dolomite; Kilgour 10

(Fig. 23) only intersected the upper 70 m of the Mallapunyah Formation.

In Kilgour 11, the base is marked by a silcrete horizon, containing

poorly preserved stromatolites (probably Conophyton). This is overlain by a

monotonous sequence of poorly bedded dolomitic siltstone and fine-grained

silty sandstone with sedimentary structures such as desiccation cracks,

pinch-and-swell, ripple-marks, scours, and halite casts. Thin beds of cross-

stratified coarse dolomitic sandstone which are present throughout the seq-

uence attest to periods of increased current activity. Small vugs, containing

euhedral crystals of dolomite and barite, are common in the lower part of

the sequence and, although their origin is not clear, they may be related to

the replacement of evaporite minerals.

Towards the top of the formation (i.e. above 130 m in Kilgour 11,

and most of Kilgour 10) the dolomitic sandstone and siltstone contains num-

erous thin green or pink beds that resemble tuffs, and botryoidal quartz

nodules with bladed outer surfaces ('cauliflower cherts') \1>hich have been

interpreted as replaced diagenetic anhydrite nodules (Walkelet al., 1977).

In both sections several metres of stromatolitic dolostone followed

by dolomitic sandstone with intraclasts and halite casts mark the contact

between the fine clastic sediments of the Mallapunyah Formation and the

stromatolitic dololutites of the overlying Amelia Dolomite.

AMELIA DOLOMITE

Two sections of the Amelia Dolomite were measured in the Kilgour

Gorge. A section in the central part of the Gorge, Kilgour 10, provided

an almost complete sequence from the underlying Mallapunyah Formation through

150 m of Amelia Dolomite, into the overlying Tatoola Sandstone. The other

section, Kilgour 12, was measured approximately 4 km south of Kilgour 10.

The upper part of this measured section represents the lower 40 m of the

Amelia Dolomite.

The Amelia Dolomite in Kilgour 10 consists mainly of thinly inter-

bedded and interlaminated fine dolarenite and dololutite with various sedi-

mentary. structures (e.g. flake breccias, intraclasts, ripples etc.). Three
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intervals are distinctly oolitic, i.e. 88 to 94 m, 110 to 132 m and 160 to

173 m. The upper 35 m contains numerous sandy beds and intraclasts are

common. Several kinds of stromatolites are present between the base of the

Amelia Dolomite (at about 70 m) and 184 m. In contrast, the sequence above

184 m lacks stromatolites except at the very top where small columnar forms

are preserved. Nine levels contain the stromatolite Conophyton; some

preserved in hard recrystallised dolomite, and therefore forming prominent

topographic benches, others preserved as cherty patches in dololutite.

The base of the Amelia Dolomite in Kilgour 12 was taken at the

bottom of a bed of columnar stromatolites, overlying a siltstone/fine

sandstone sequence with abundant halite casts which marks the top of the

Mallapunyah Formation. These columnar stromatolites were not observed in

Kilgour 10, and may have been faulted out. The two thin Conophyton beds at

84 m in Kilgour 12 are tentatively correlated with two, similar Conophyton 

beds at 82 m in Kilgour 10. This implies that Kilgour 12 only intersected

about the lower one-third of the formation as seen in Kilgour 10.

Five sections of Amelia Dolomite were measured by Muir in 1975

(Mallapunyah 7 - 11) in the Leila Creek 1st Crossing area, and also one

section (Al) in the Tawallah Pocket, 60 km north of Leila Creek, and near

to the site of CEC diamond drill hole, Tawallah No. 1.

In this northern area the Amelia Dolomite is about 200 m thick

and can be divided up into five parts (Table 1); these can be correlated

with the Kilgour Gorge section.

In the northern sections, scattered pseudomorphs after evaporite

minerals occur in all units of the Amelia Dolomite, but the only evidence for

former evaporites at Kilgour Gorge are rare gypsum and halite pseudomorphs

at the base of the Amelia Dolomite in Kilgour 10. At Leila Creek, the upper

and lower evaporite units contain considerable thicknesses (up to 50 m) of

sideritic marbles (largely or entirely siderite) which have been shown to be

late-diagenetic replacements of previous anhydrite and gypsum laminites (Walker

et al., 1977 (which themselves appear to have replaced early Carbonates).

Distribution of sulphate pseudomorphs is patchy; it varies between complete

replacement of all the early carbonates by sulphates and no replacement at

all. Sideritic marble can disappear along strike in a single bed, and two

sections in one of them (Mallapunyah 10; Fig. 37), and considerable replace-

ment in the other (Mallapunyah 9; Fig. 36).



Table 1. Correlation of Amelia Dolomite: Kilgour River to Leila Creek.

KILGOUR RIVER
^

INFORMAL STRATIGRAPHIC UNITS^LEILA CREEK

Lithology
^

Thickness
^

Thickness
^

Lithology

(m )

^

(a )

Tatoola Sandstone

Local unconformity

56 Upper Dolomite 60

27 Upper Evaporite 30

30 Middle Dolomite 60

32 Lower Evaporite 40

16 Lower Dolomite 30

Mainly flake breccia with

some oolites; dolarenite

with stratiform, domal, &

columnar stromatolites

Stratiform and domal

stromatolites with

Conophyton 

Oolitic, oncoli,tic dolar-

enite and dololutite with

stratiform stromatolites

and flake breccia

Stratiform and domal

stromatolites with

abundant Conophyton

Shaley do4arenite & dolo-

lutite, red and green shale

kfine sandstone, tuff beds;

stratiform stromatolites

Oolites, oncolites, abundant

flake breccia; dolarenite

with stratiform, domal, &

columnar stromatolites

Sideritic marble with

stratiform and domal

stromatolites. Some ConophytGn

Oolitic and oncolitic dolaren-

ite with stratiform stromat-

olites and flake breccia

Siderite marble with

stratiform stromatolites

and abundant Conophyton

Flaggy dololutite, flake breccia

green and purple mudstone and

shale; stratiform stromatolites

Hallapunyah Formation
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The depositional and diagenetic sequence of events in the Amelia

Dolomite was probably as follows:

1. Deposition of aragonite or calcite in supratidal to high intertidal

environments, with abundant algal activity. Some precipitation of

fine-grained primary gypsum crystals.

2. Formation of very early-diagenetic, fine-grained dolomite.

3. Partial silicification of the dolomite (almost contemporaneously

with (2) above) to preserve abundant microfossils in very fine-

grained early-diagenetic cherts, and also some of the primary

gypsum crystals. Sulphate reduction at this stage.

4. Diagenetic and phreatic interstitial replacement by relatively

coarse-grained gypsum and anhydrite under (geological) sabkha

conditions. Possible interstitial halite in laminites.

S.^Late-diagenetic (burial) alteration of sulphates to siderite, and,

either at this stage or later, replacement of early-diagenetic

dolomite (2) with magnesite (although not in every case: coarse-

grained late-diagenetic dolomite also occurs in many samples).

6.^Late (Cretaceous or Tertiary?) phreatic silicification (silcrete)

of specific horizons (or parts of horizons, or fault or joint

planes). This is occasionally accompanied by the precipitation of

hematite and barite. The source of the barite is unknown, but the

hematite could have formed by oxidation of the siderite.

TATOOLA SANDSTONE

The Tatoola Sandstone conformably overlies the Amelia Dolomite,

and is conformably overlain by the Tooganinie Formation. A complete section

through 67 m of the Tatoola Sandstone was measured in Kilgour Gorge (Fig. 22).

The lower contact is sharp and is located at the top of the highest stromat-

olitic dololutite within the Amelia Dolomite. In contrast the change from

the Tatoola Sandstone to the Tooganinie Formation is gradational over an

interval of some 70 m. The contact is taken at the base of the prominent

Conophyton bed at 80 m in Kilgour 9. The lower part of the Tatoola Sandstone

consists of very fine to medium-grained flaggy quartz and dolomitic sandstone

with abundant ripple-marks and tool marks. Small channels are present at
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26, 37, and 42 m. A gradual increase in current activity (and shallowing?)

is suggested by the upwards increase in abundance of clay and shale flakes,

amount and larger scale of cross-stratification, and the coarser grainsize.

Halite casts occur throughout the section, but are more numerous towards the

top where they are accompanied by barite in small vugs.

TOOGANINIE FORMATION

An incomplete section of Tooganinie Formation was measured in the

central part of the Kilgour Gorge. Sections Kilgour 9, 7, and 3 (Figs. 22,

20, 16 respectively) provide a continuous sequence from the base of the

formation through 300 m of Tooganinie Formation: however, some of the

upper part of the section, including the Leila Sandstone Member, is faulted

out.

A transitional contact between the dominantly clastic Tatoola

Sandstone and the overlying more dolomitic Tooganinie Formation is evidenced

by the 70-m-thick interval of interbedded sandstone and dolomite between 80 m

in Kilgour 9, and 55 in in Kilgour 7. We tentatively place the contact at

the 2-m-thick Conophyton bed at the base of this interbedded sequence (at

80 m in Fig. 22), but detailed work elsewhere may establish a more genetically

significant break that we may be able to relate to a specific part of this

transitional boundary. Overlying this 70-m-thick mixed carbonate-clastic

sequence is an interval, 85 m thick, of thin bedded to laminated shale and

dolomitic shale with sparse thin beds of sandy dolarenite and rare large

domal stromatolites. This is succeeded (Kilgour 3, 0 to 50 m) by an inter-

bedded sequence of dolarenite and dololutite with evidence of increased

current activity, i.e. oolite beds, cross stratification, and intraclastic

dolarenite. Above about 50 m(Fig. 16), cherty and silty dololutite with

domal stromatolites becomes more abundant than dolarenite, but thin coarse

sandy and oolitic beds do still occur. Although elsewhere the Tooganinie

Formation is characterised by the presence of numerous halite clasts, they

were only found in one bed near the top of this section. The 300 in measured

in this section contrasts with 640 m for the Tooganinie Formation (excluding

the Leila Sandstone and Myrtle Shale Members) at the type section, 30 km to

the west, thus suggesting that a significant interval of the upper part of the

formation could be faulted out in this part of the gorge.
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Leila Sandstone Member and Myrtle Shale Member 

The Leila Sandstone Member and Myrtle Shale Member form the upper

part of the Tooganinie Formation. They are underlain by undifferentiated

Tooganinie Formation, and conformably overlain by the Emmerugga Dolomite.

The Myrtle Shale Member is usually very poorly exposed, but one section

(Kilgour 8) is well exposed in a cliff face in the central part of the

Kilgour Gorge (Fig. 21). No detailed sections were measured through the

Leila Sandstone Member, but several were paced through the Leila Sandstone

Member-Myrtle Shale Member sequence during mapping of the Top Crossing area

(see below).

The upper 2 m of Leila Sandstone Member is measured section

Kilgour 8 consists of cross-stratified, coarse-grained glauconitic and

dolomitic sandstone. This is overlain by 58 m of Myrtle Shale Member which

comprises a sequence of thin bedded to laminated red and brown mudstone and

very fine sandstone, containing abundant well-preserved halite casts. A

distinctive bed of coarse oolitic sandstone overlain by slumped mudstone is

present in about the middle of the sequence (at 32 m). The upper 10 m of

the member is characterised by interbedded mudstone and dololutite, reflect-

ing a gradation into the overlying Emmerugga Dolomite. In this section, we

have placed the contact between the Myrtle Shale Member and the Emmerugga

Dolomite at 62 m, which is the base of the lowest stromatolite-chert cycle

in the Emmerugga Dolomite. The solution-collapse breccia of Brown et al.

(in press) was not observed here.

EMMERUGGA DOLOMITE

During the first traverse of the 1977 season, five sections

(Kilgour 1, 2, 4, 5, & 6) were measured in the central part of the Kilgour

River Gorge ('Goat Canyon'), through the Emmerugga Dolomite and an overlying

as yet unnamed unit. Duplication of sections from both sides of the gorge

was done to allow section measuring techniques to be assessed, and to compare

descriptions of features recorded by different party members, on what were

expected to be identical stratigraphic sections. It also provided an insight

into any rapid facies variations which may be present.
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Localities of the five measured sections and their stratigraphic

relationships are shown in Fig. 3. Kilgour 4, 5, and 2 are located on the

left bank, whilst sections Kilgour 1 and 6 are on the right bank of the

gorge.

Kilgour 1 has a brecciated siltstone at its base, which probably

equates with the breccia that Plumb & Brown (1973) use to define the base

of the Emmerugga Dolomite; exposure in Kilgour 4 does not extend this far

down. Kilgour 1 is also better exposed than Kilgour 4. There is a gap

between Kilgour 1 and 6, but the equivalent interval was measured on the

left bank of the gorge in Kilgour 5.

About 70 m of the lower part of Kilgour 6 is not exposed.

However, correlation of marker beds between there and Kilgour 2 (Fig. 3)

suggests that a major thickening of the unit occurs, or that the paced

thickness of 70 m is inaccurate.

A good composite section for the Emmerugga Dolomite and the over-

lying unit was obtained by combining information from the sections on the

two sides of the gorge. Lithological comparisons with published descript-

ions of the Emmerugga Dolomite from farther north (Plumb & Brown, 1973; Brown,

& others, 1978) show that only part of the Mara Member of the Emmerugga

Dolomite is preserved in the gorge. The thickness of the Mara Member 1.5 km

southwest of Top Crossing is 240 m (Brown & others, 1978); therefore up to

80 m of Mara Member and the overlying Mitchell Yard Member was either eroded

or not deposited in this area.

In Kilgour 1, the lower part of the Emmerugga Dolomite (Fig. 14,

5 to 37 m) contains nine well preserved sedimentary cycles. Each is between

2 and 4 m thick and comprises three parts; a lower laminated siltstone,

overlain by cherty dololutite with domal to bulbous stromatolites, overlain

by a thin layer of white sucrosic chert (Fig. 14); similar cycles are present

in Kilgour 4, but not so well exposed. Identical cycles were also identified

in the Emmurugga Dolomite in the Top Crossing area. Each cycle is tentatively

interpreted as indicating a shallowing sequence, the thin sucrosic chert

being a replacement after a deflated halite crust (similar halite crusts

are present An the Coorong (S.A.) in Holocene carbonates). A distinctive

bed of medium sandstone at 58 m in Kilgour 1 is represented by discontinuous

wedges of quartz sand in Kilgour 4 at 54 m (Fig. 17). Above this the

Emmerugga Dolomite consists mainly of laminated dololutite with a few
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stromatolites, and interbedded poorly exposed siltstone, but it also includes

massive dolarenite forming topographic benches. Three distinctive beds of

Conophyton are present in the sequence exposed in Kilgour 4 and 5 (Fig. 17, 18),

only the lower two are preserved in Kilgour 1 (Fig. 14). These beds are

excellent markers, especially over short distances (see Fig. 3).

The Emmerugga Dolomite is truncated by a prominent unconformity

recognised on both sides of the gorge. In Kilgour 2 the overlying sequences

has a 4-m-thick breccia at its base containing angular blocks of Emmerugga

Dolomite, up to 40 cm in size, set in a cherty-dolomite matrix and resting on

an irregular erosion surface cut into a bed of large Conophyton. In

Kilgour 6 the unconformity is only marked by an erosion surface overlain by

an imbricated chert-pebble conglomerate. The overlying unit consists mainly

of wavy-laminated to intraclastic dololutite, silty dololutite, and fine

dolarenite, and is characterised by features such as flame, pinch and swell,

and pull apart structures. It also contains a bed of Conophyton with

stromatolite columns inclined towards the west at an angle of 70 0 • With

the presently available information the unit is tentatively correlated with

the Dungaminnie Formation.

TEENA DOLOMITE

This formation was not investigated in detail, but a section was

examined north of Leila Yard. Here, the Teena Dolomite consists predominantly

of thick-bedded dololutite with abundant pink tuff beds. Subhedral gypsum

pseudomorphs occur within the Teena Dolomite, at Barney Creek, for example,

but are rare. The Coxco Dolomite Member which occurs at the top of the

Teena Dolomite, consists of laminated dololutite which characteristically

contains radiating acicular gypsum pseudomorphs. See Brown & others

(1978) for details.

BARNEY CREEK FORMATION

A thin interval of Barney Creek Formation was measured in the

lower part of the measured section Glyde 1 (Fig. 9). It consists of poorly

outcropping tuffaceous and carbonaceous, dolomitic shale with grey 'wispy'

laminae and float of brecciated and silicified shale and dolomite. It is
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conformably overlain by cherty dololutite of the Reward Dolomite. Several

detailed sections have previously been measured through the Barney Creek

Formation elsewhere and summary logs are available in Brown & others

(1978).

REWARD DOLOMITE

The Reward Dolomite is one of the most laterally variable units

in the McArthur Group. It contains a variety of dololutites and dolarenites,

most of which are detrital in origin. Only one short section was measured

through the formation (Glyde 1, Fig. 9), during 1977, in the area northeast

of the Abner Range as several sections have been measured previously

(Brown, & others, 1978). In Glyde 1, the formation consists of flat-

bedded or contorted dololutite and dolarenite, grading into dolorudite

breccias. Sedimentary structures include small ripple cross-lamination,

graded bedding and flake breccias. Rapid deposition of material with con-

sequent slumping is inferred throughout the sequence. Chert spheres up to

2 cm diameter, which are characteristic of the Reward Dolomite throughout

the sequence but are of unknown significance, are common at 15 m to 20 m,

and 58 m. The upper 5 m of the formation is sandy and extremely intra-

clasted. Stromatolites were not seen in this section, but in other sections

to the west (Brown, & others, 1978) the Reward Dolomite is commonly strom-

atolitic.

LYNOTT FORMATION

Three sections were measured in the Lynott Formation, in the area

northeast of the Abner Range (Fig. 1). Glyde 2 is a complete section

625 m thick; Mallapunyah 1 and 2 to the west are partial sections from the

lower part of the formation.

Three subdivisions (two informal) are recognised (Fig. 4): the

lower unit is 160 m thick in Glyde 2; an overlying upper unit is 330 in

thick; and the Donnegan Member is 135 m thick.

These sections are in more deeply dissected terrain than that of

the main outcrop of Lynott Formation, northwest of the McArthur River. The

measured sequences seem to be more dolomitic and a different , facies to that
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described from the northwestern area, during the 1960-61 regional mapping,

but this difference may be more apparent than real, owing to deep weathering

and leaching of the outcrops in the northwest.

The lower unit (Fig. 10) comprises a uniform succession of thin

and irregularly-bedded dolomitic siltstone and hematitic (after pyrite)

siltstone, with abundant slump folds throughout. More uniform lamination

and ripple-marks characterise the upper part of the unit. The unit is

tentatively interpreted as being a subtidal turbidite.

The equivalent sequence in Mallapunyah 1 (Fig. 26) is similar in

thickness (165 m) and rock type but contains several lenses of breccia,

which pass rapidly along strike into undisturbed siltstone. The breccias

contain angular fragments of dolomite and chert from underlying units, and

siltstone similar to the host rock. The contact between the lower unit and

the underlying Reward Dolomite, in Mallapunyah 1, is markedly discordant with

bedding, over an interval of about 35 m, and both units show extensive

syndepositional brecciation along the contact.

In Mallapunyah 2 (Fig. 27), the contact between the lower and upper

limits of the Lynott formation is at 23 m and again it is discordant with

bedding, over an interval of about 2 m, with slumping along the contact and

through the succeeding 5 m of sequence. The lower part of the upper unit is

coarse dolomitic sandstone, grading up into dolomitic siltstone. Elsewhere,

this lower interval is a thick deeply weathered chert breccia with relicts of

coarse dolomitic sandstone. These features may represent a form of palaeo-

karst.

The overlying upper unit (23 m to 103 m, Fig. 27) is characterised,

particularly in the lower half, by regularly alternating cycles of thin-

bedded red-brown to purple-brown dolomitic siltstone to fine sandstone, and

buff to purple-brown stromatolitic ololutite; higher in the section the

siltstone and sandstone becomes progressively more dominant. The siltstone

and fine sandstones are characterised by alternating plane bedding, small-

ripple cross-lamination, and lenticular bedding. Coarse-grained cross-bedded

dolomitic 'sandstoneare common in places. Stromatolites generally range

from stratiform to small domes, and the domes are commonly elongated approx-

imately east-west. Some beds of Conophyton occur in the lower part of the

sequence. From the overall characteristics, the upper unit east of the Abner
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Range is provisionally interpreted as being largely an intertidal deposit,

with a large component of terrigenous detritus, and with intervals of lagoon

and lacustrine deposits.

The overall sequence of rock types in the Lynott Formation is

basically consistent over strike lengths of about 10 km, in the area mapped,

although a facies change is evident between Mallapunyah 2 and Glyde 2.

The interval 35 - 60 m in Mallapunyah 2 (Fig. 27) has several beds of strom-

atolites (branching Conophyton and bulbous domes) interbedded with dolomitic

siltstones. In Clyde 2 (Fig. 10) the equivalent interval (170 - 200 m) is

composed entirely of ripple-bedded dolomitic sandstone and siltstone. A

marker bed of massive white siltstone with ball-and-pillow lower bedding

surfaces occurs near the top of these two intervals (51 - 54 m in Mallapunyah

2, and 192 - 195 in Clyde 2).

Above this fades change both sections have similar ripple-bedded

dolomitic siltstones and sandstones. Distinctive marker beds of dololutite

with small non-stromatolitic conical structures, 1 cm high, interpreted as

beach travertine or wave-splash rock, occur at 75 m in Mallapunyah 2 and at

220 m, 231 m, and about 235 m in Clyde 2.

The Donnegan Member in Clyde 2 consists of purple-brown, thin-

bedded dolomitic siltstone or fine sandstone, with alternating small-ripple

cross-lamination and plane lamination, and is characterised by abundant small

botryoidal quartz nodules with bladed outer surfaces (cauliflower cherts).

These cauliflower cherts are identical to those in the Mallapunyah Formation,

although smaller in size, and are interpreted as replacing diagenetic

anhydrite nodules (Walker E others 1977) in a sabkha environment.

YALCO FORMATION

In the Explanatory Notes to the Bauhinia Downs 1:250 000 Sheet

Smith, 1964), the Yalco Formation is described as laminated, white, cherty

siltstone, shale, and chert. Exposures of the formation occur extensively

to the east of the Tawallah Fault and have almost invariably undergone

intense surface silicification giving the unit its distinctive photopattern.

During the mapping in 1977 exposures of less silicified Yalco Formation were

identified, and these have radically revised the interpretation of the

unit. Five sections were measured, which provide a more-or-less complete

stratigraphic section: Clyde 2, 3, and 4, and Mallapunyah 13 were measured
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in the area northeast of the Abner Range (Figs 10-13, 32) and were comple­

mented with one particularly well-preserved section southwest of Borroloola, 

which was measured in greater detail (section 01, Fig. 1). 

The fresh rocks of the Yalco Formation consist of dololutite and 

dOlarenite with abundant nodules and laminae of chert, and minor quartz 

sandstone. The dolomite and chert has an unusual 'nobbly' appearance, 

which is the result of the interbanding of the components, coupled with the 

large amount of nodular chert. Some of the dolomites are stromatolitic, 

comprising usually small domes which are almost globular in shape, and 

which are almost invariably preferentially silicified. Other dolomites are 

detrital in origin, and range from fine ripple-marked dololutites to flake 

breccias. The clasts in the fiake breccias are commonly chert, but it is 

difficult to determine whether they were deposited as chert flakes, or 

whether they were carbonate flakes which were later silicified. Mud cracks 

and other desiccation features are common in the carbonate rocks. Dis­

coidal casts up to 1 cm long which may be pseudomorphs after gypsum crystals 

are also present. 

The quartz sandstone is usually fine-grained with low-angle cross 

bedding; and occurs in lenticular beds, commonly with conglomeratic lenses 

with cobbles up to 20 cm in diameter. Erosional contacts between sandstone 

and dolomite are present. 

Although the rock types are fairly consistent throughout the 

formation as a whole, the upper part of the section in the Abner Range area 

is characterised by very finely interlaminated tabular dolomite and chert 

which is interbedded with stromatolitic dolomite and clean quartz arenite. 

The dehydration phenomena typical of the lower part of the section (described 

below) are absent. In the northern area near Ryan Bend, this upper part of 

the section is invariably silicified, presumably because of the large amount 

of silica in the cherty dololutite and quartz arenite. 

The lower part of the Yalco Formation contains sedimentary 

structures which enable a detailed environmental interpretation to be made: 

1. Unstratified polygons - these are commonly four to six-sided, 

with straight to slightly sinuous sides, and are between 50 and 

400 mm in diameter. The intervening cracks are filled with 

unstratified mud that has been deposited from above. 
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2. Stratified larger polygons - these are between 400 and 3000 mm

in size and the material filling the intervening cracks has

a complex stratified structure and it is commonly capped by a

ridge of small domal stromatolites. In contrast to (1), material

filling the cracks has originated by upward percolation of

carbonate-rich groundwater.

3. Lenticular fine-grained sandstone - occurs in channels with

erosional bases.

The unstratified polygonal structures are interpreted as being

simple mud cracks; they are relatively small presumably becuase of the

fine grainsize of the sediment.

The larger stratified polygons appear to be identical to teepee

structures, and seem to have been produced by upward movement of groundwater

from within the sediment pile; identical structures are found in some of the

ephemeral lakes of the Coorong Lagoon and at Marion Lake (Yorke Peninsula)

in South Australia, where domal stromatolites have developed along the margins

of Holocene polygons, which are sometimes crowned by teepee ridges.

The sandstones in the Yalco Formation are interpreted as being

channel sands (on various scales) indicating higher depositional energy at

times during sedimentation.

By analogy, therefore, the lower part of the Yalco Formation is

considered to be a fossil Coorong Lagoon or Marion Lake. The scarcity of

crystal casts after gypsum argues in favour of a comparison of the Yalco

with the Coorong rather than Marion Lake where sulphate evaporites are

abundant. The areal extent of the Coorong, and its inland sub-fossil equiv-

alents, is comparable to that of the Yalco Formation. The Coorong deposits

are strongly diachronous, and their present geographical distribution

consists of an alternation of lake carbonates with dune sands in strips

parallel to the present coastline. The Yalco Formation is almost certainly

diachronous as well, but the Coorong analogues are always found at the base

of the succession. The flat-bedded, thinly laminated sediments with strom-

atolite horizons in the upper part of the Yalco Formation may represent a

quiter, deeper-water phase.
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STRETTON SANDSTONE 

The Stretton Sandstone is a widespread uniform clastic unit that 

crops out north and east of the Abner Range. A detailed section was measured 

through the formation east of the Abner Range (upper part of Glyde 3, Fig. 11). 

A similar section was also inspected in the eastern part of the Batten 

1:100 000 Sheet area (locality X, Fig. 1). 

At both localities, the formation consists of fine to medium­

grained quartz sandstone which is distinctly parallel-bedded to laminated, 

and commonly flaggy or fissile. It contains numerous sedimentary features 

diagnostic of subaqueous deposition; ripple marks, parting lineations, 

streaming lineations, prod and groove casts, and dewatering structures. A 

large erosion channel at 204 m in Glyde 3 (Fig. 11) is filled by slumped 

coarse-grained sandstone. A marker bed of ferruginous concretions was 

recorded in about the middle of the section (240 m), and clay clasts are 

very abundant from here to the top of the formation. 

AMOS FORMATION 

The Amos Formation crops out west of Balbirini Homestead in a 

north-westerly trending belt. A detailed section, Mallapunyah 3, was 

measured through the formation in this area (Fig. 28). The lower part of 

the Amos Formation consists of red and purple, siltstone, shale, and sand­

stone, which are poorly exposed, but which become more dolomitic and better 

exposed up section. These are overlain by flat-laminated dololutite and 

dolarenite which contain a few pink tuff beds of irregular thickness. The 

upper part of the Amos Formation consists of an unusual, massive, stylolitic 

dolarenite'and dololutite with abundant oncolites, ranging in size from 1 to 

20 cm. This dolarenite has an extremely distinctive photopattern and contains 

a number of sink holes. It appears to contain clasts of brownish (?stromato­

litic) dolarenite in a matrix of structureless grey dolarenite, but the 

contacts between the 'clasts' and the matrix are invariablY stylolitic. 

Although the dolarenite could be interpreted as a dolomite cobble conglom­

erate, a complex diagenetic history is indicated and a detailed petro-

graphic study will be needed before an adequate interpretation of its origin 

can be made. This unit was lithified and eroded before deposition of the 
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overlying red shale and siltstone (lower part of measured section Mallapunyah

4). These overlying lutites were previously considered to be part of,the

Amos Formation. However, the boundary between the Amos Formation and

Balbirini Dolomite is now placed at the unconformity at the base of the red

shales (i.e. at the zero mark on measured section Mallapunyah 4). (see

following discussion in 'Balbirini Dolomite').

BALBIRINI DOLOMITE

The Balbirini Dolomite overlies the Amos Formation in the area

west of Balbirini Homestead. Here a sequence of laminated dolarenites, with

prominent stromatolitic beds is well exposed and a detailed section was

measured (Fig. 29). The Bauhinia Downs 1:250 000 Geological Sheet (Smith,

1964) shows this sequence as Emmerugga Dolomite, but Plumb and Brown (1973)

redefined this unit as the Balbirini Dolomite. The detailed section that

was measured in 1977 follows that measured during the 1960 regional mapping.

Plumb & Brown (1973) quoted a total thickness of 579 m but we measured a

total of 927 in including 65 m of section that had previously been included

in the underlying Amos Formation. In the past, the base of the Balbirini

Dolomite had been taken at the point where dolomite became the predominant

rock type (at about 65 in on Fig. 29). This corresponded to a regionally

prominent break in slope, with the Balbirini Dolomite cropping out as more

prominent hills. We, however, identified a marked discontinuity at the top

of the massive stylolitic dolomite which characterises the Amos Formation

(top of Fig. 28), and we use this as the base of the Balbirini Dolomite. As

the massive dolomite of the Amos Formation contains large oncolites that

have been lithified, and then eroded before deposition of terrigenous red

and purple shale, we consider that this is a more logical point at which to

place the contact between Amos Formation and Balbirini Dolomite.

The lower one-sixth of the Balbirini Dolomite in the measured

section (Fig. 29, 0 to about 200 m) consists mainly of interbedded dolarenites

and red shales with abundant evidence of evaporitic conditions. Near the base

of the section (43 m), small botryoidal quartz nodules are common in a

sequence of reddish brown fine sandstone. Discoidal pseudomorphs after

gypsum occur in a number of dolomite beds above this, and halite casts occur

in some of the siltstones. Massive replacement of evaporite beds by sider-

itic marble is not common (cf. Amelia Dolomite) but occurs patchily near the
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top of this unit. Along strike, to the north of the track running from the

highway to Balbirini Homestead, this part of the section is extremely

altered. In some places, it is silicified, whilst in others it is converted

to an ironstone which resembles a gossan. The association of the ironstone

with the evaporites is interesting from the point of view of mineralisation,

especially since in this area the Balbirini Dolomite shows signs of consid-

erable tectonic disturbance (vertical to overturned bedding, kink and peri-

clinal folding). These tectonic disturbances are probably related to fault

movement.

The remainder of the Balbirini Dolomite in the measured section

(200m to 890 m) consists essentially of dolarenite and flake breccia, with

very minor amounts of shale, sandstone, and dololutite. Prominent horizons

of stromatolitic dolomite that can be traced along strike for several

kilometres are also present. Some of the dolarenite is recrystallised but

traces still remain of relict sedimentary structures. One particularly

prominent interval (572 to 745 m) is a pink to mottled pink and green

dolarenite which contains laminations interpreted as cross-bedding, ripple-

drift lamination, stratiform and domal stromatolites, and Conophyton. This

interval also contains beds with small cuspate structures, and very small

(5 mm diameter) stromatolites, which have many of the morphological features

of a dripstone or splash travertine deposit.

There are three principal stromatolite marker beds. The lower-

most of these (at 300 m) was traced for at least 10 km in this area and is

a complex unit with large low domes (100 x 10 cm) at the base, overlain by

branching columnar stromatolites, which are then succeeded by a bed of

divergently branching Conophyton. The unit is frequently completely sili-

cified. It was also identified 29 km to the east within a similar sequence

of carbonates in a similar structural and stratigraphic setting and there-

fore may be a good marker horizon right around the Abner Range.

The next prominent stromatolite bed (from 528 m to 550 m) contains

walled columnar stromatolites (ranging from large columns, up to 30 cm

across, to small 2 cm columns) overlain by a sequence of stacked domal strom-

atolites. This unit is very distinctive, and can be traced for at least

6 km along strike, but is easily weathered and in a number of places occurs

only as poor rubbly outcrop in valley bottoms. At Eastern Creek, in Mount
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Young 1:250 000 Sheet area (1360 26'E: 150 50'5), 100 km north of Balbirini, 

these walled columnar stromatolites can be recognised in the Kookaburra 

Creek Formation, which is the stratigraphic equivalent of the Balbirini 

Dolomite. This correlation is particularly interesting because at Eastern 

Creek, the Kookaburra Creek Formation is host to lead-barite mineralisation. 

The stratigraphically highest marker bed with stromatolites is 

between 860 and 873m, and contains forms somewhat similar in morphology to 

the walled forms at 528 to 550 m. When fresh, the rock is a blue dolarenite, 

but it weathers to a very distinctive chocolate brown. 

The tuff bed (at 77 m) is distinctive, and is accompanied by two 

thinner similar beds. They are all pink, weathering orange, massive rocks, 

lacking any form of internal lamination, and contain cubic crystal casts up 

to 1 em in size. However, the metre-thick bed at 77 m has a ripple-marked 

top, indicating some surface reworking under water. The original (1960) 

mapping showed these to be useful marker beds. 

Outcrop samples from the Balbirini Dolomite have been used for 

micropalaeontological studies (M.D. Muir, D.Z. Oehler), but fresher material 

is essential if biostratigraphic studies are to be carried out. Samples of 

fresh dolomite with abundant black chert laminae were collected from a 

roadstone quarry near Balbirini Homestead, and these are expected to provide 

good material for micropalaeontological studies. 

DUNGAMINNIE FORMATION 

Two sections through the Dungaminnie Formation have been measured: 

Mallapunyah 5 (Fig. 30), which continues on from Mallapunyah 4, (located 

near Balbirini Homestead) and intersected about 120 m of the formation, and 

Ma11apunyah 6 (Fig. 31), about 5 km to the north, which intersected about 

240 m of the Formation (c.f. 150 m quoted by Plumb & Brown, 1973, Table 2). 

In Mallapunyah 6, the Dungamminie Formation can be divided into 

a lower arenaceous sequence up to 100 m thick (Fig. 31, 40 to 140 m), and 

an overlying carbonate sequence 102 m thick (Fig. 31, 140 to 242 m). The 

base of the unit was not seen, and the lower unit could be at least 40 m 

thicker. The arenaceous unit consists mainly of red and purple fine-grained 

sandstone and siltstone, but a distinctive 3-m interval of cross-stratified 

conglomerate and oolitic sandstone with slump and load structures at 78 m, 
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and an interval of sandy dolomite between 94 and 110 m are also present.

Bedding-plane structures such as parting lineations, current lineations,

clay clasts, and ripple marks are common, but slumping, load casting and

brecciation are also present.

The upper carbonate unit consists mainly of laminated sandy

dolarenite, between 140 and 170 m, which grade up into thin-bedded fine

dolarenite and dololutite. A very distinctive marker horizon containing

large Conophyton, which all lean consistently at about 67 0 to bedding

towards the west, is present at 150 m. The upper part of the sequence

contains numerous slump structures, erosional breaks, and dewatering features.

A channel about 30 m wide and 1 m deep, containing disoriented blocks of

stromatolitic dolomite, is present at 227 m.

The 120 m of Dungaminnie Formation measured, in Mallapunyah 5,

consists mainly of red and brown siltstone and sandstone, and therefore is

probably equivalent to the lower part of Mallapunyah 6; the upper unit must

have been eroded away before deposition of the Limmen Sandstone of the Roper

Group. Here again the contact with the underlying Balbirini Dolomite is

covered by alluvium from the McArthur River.

In both sections the Dungaminnie Formation is unconformably over-

lain by a thick-bedded well-sorted. quartz sandstone (Limmen"Sandstone) which

in places oversteps the Dungaminnie Formation to rest directly on the Balbirini

Dolomite. In the Mount Young Sheet area, the Limmen Sandstone rests directly

on the lower part of the Tooganinie Formation.

RESULTS OF DETAILED MAPPING

Detailed mapping, using 1:250 000-scale colour aerial photographs

was carried out in three areas (cross-hatched in Fig. 4). In two of them,

the geological structure is simple and routine photo-interpretation with

ground checking was carried out: the mapping in the northeastern area was

done mainly to correct earlier regional mapping and select suitable sections

to measure through the Batten Sub-group; the area west of Mallapunyah was

mapped in order to determine the stratigraphic position of the Darcy's-

Copper King copper prospect. The third area (Top Crossing), is structurally

more complex, and contains a greater density of geological information.

Mapping in this area was carried out (1) to determine more accurately the
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geology of a central key area; (2) to compare the results of detailed

mapping with those of the original 1:250 000 survey; (3) to test 1:100 000

scale as a suitable scale for final publication. The geological results are

described below; mapping per se and map scales are discussed under

'Recommendations'.

TOP CROSSING AREA

Mapping in the Top Crossing area concentrated on the upper part of

the Umbolooga Sub-group (Emmerugga Dolomite to Reward Dolomite) but other

formations above and below this interval were also mapped. The Batten

Sub-group cannot be subdivided in this area yet and is provisionally mapped

as Billengarah Formation;, it is equivalent to the undivided Batten Sub-

group Plumb & Brown, (1973). Particular attention was paid to the follow-

ing; 1) lateral facies variation within the Barney Creek Formation;

2) the vertical transition from the Barney Creek Formation to the Reward

Dolomite; 3) the presence of a possible 'sub-basin' in the southwest of the

area; and 4) folding and faulting in the Tooganinie Formation and the

Balbirini Dolomite.

The following features (using the definitions of Brown & others

1978) were used to Map the boundaries between stratigraphic units:

Emmerugga Dolomite (2me)

Mara Dolomite Member (Pmea). The base of the Mara Dolomite Member

was taken to be the base of a distinctive brecciated dolomite (the 'solution

collapse breccia' of Brown, & others 1978), overlying a sequence of purple-

weathering dolomitic sgtstones (Myrtle Shale Member). Within the Mara

Member, a distinctive bed replaced by chert and containing branching

Conophyton (laminae with relief up to 1 m) proved to be a useful marker on

the western side of the Top Crossing structure.

Mitchell Yard Dolomite Member (Pmei). The contact between the

Mara Dolomite Member and the Mitchell Yard Dolomite Member is transitional;

the boundary is taken at the top of the highest Conophyton bed of the Mara

Dolomite Member. The Mitchell Yard Dolomite Member is distinguished by

massive bedding, patches of sparry dolomite, a total absence of stromatol-
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ites, and a general lack of chert. The member varies laterally in thickness:

in the southeast it is about 30 m thick but throughout the rest of the Top

Crossing structure it is only 4 - 6 m thick and could not be differentiated on

the map.

Teena Dolomite (Emp)

The Teena Dolomite may be divided into two units: the unnamed lower

Teena Dolomite at the base, and the Coxco Dolomite Member at the top.

Lower Teena Dolomite (Emp). This unit, consisting of khaki-cream

weathering, thinly-bedded dololutite and dolarenite, with stromatolites,

irregular nodules and lenses of chert, and intraformational flake breccias,

provides a useful marker between the relatively massive Mitchell Yard and

Coxco Dolomite Members. The unit is 8 - 12 m thick. Where the Mitchell Yard

Dolomite Member is absent or poorly developed, it is difficult to distinguish

the lower Teena Dolomite from the Mara Dolomite Member. The top and bottom of

the lower Teena Dolomite is commonly marked by thin beds of Conophyton.

Coxco Dolomite Member (Emc). The base of the Coxco Dolomite Member

is marked by a change into massive to thick-bedded dololutite and dolostone,

containing distinctive clusters of radiating pseudohexagonal needles after

gypsum (Walker & others, 1977). Chert is patchy and sucrosic in texture.

In the southern part of the Top Crossing area the member is about

70 m thick (Brown & others 1978). Farther north, in the steeply dipping

strike ridge to the west of Balbirini homestead, where the overlying Barney

Creek Formation is markedly thinner than in the south, the Coxco Dolomite

Member is about 100 - 120 m thick.

Barney Creek Formation (Emq)

Although subdivided near the H.Y.C. prospect, the constituent

members of the Barney Creek Formation could not be mapped in the Top Crossing

area. The base of the Barney Creek Formation here is characterised by a

transition zone, about 6 m thick, of interbedded fine dolarenite and

ferruginous (red-weathering) silty dololutite. Above this, the Barney Creek

Formation typically consists of finely laminated dolomitic siltstone and
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silty dolomite. ?Tuff beds (2 - 10 cm thick) are characteristic of the trans-

ition zone between the Coxco Dolomite Member and the Barney Creek Formation.

Attempts to trace individual beds along strike were unsuccessful; it there-

fore seems unlikely that individual ?tuffs can be used as marker beds. The

significance of this transition zone in terms of chronostratigraphy is un-

certain until the true origin of these pink K-rich ?tuffs is further inves-

tigated (they may be products of potassium diagenesis of carbonates rather

than tuffs).

The Barney Creek Formation grades into the overlying Reward

Dolomite, and the boundary is difficult to define. A distinctive 'paper

shale', commonly exposed in 4 - 6 m high cliffs, was used as the top of the

Barney Creek Formation in the southern Top Crossing area, but this lithology

was not found in the north. Here the boundary has been placed at the trans-

ition from finely laminated dololutite with ?tuffs to a sequence of wavy

laminated and stromatolitic dololutite.

Reward Dolomite (Rmx)

As described above, the base of the Reward Dolomite is placed at

the change from the laminated shales and shaley dolomites of the Barney

Creek Formation to the mainly dolomite sequence which characterises the

Reward Dolomite. The boundary appears to be diachronous, but lateral re-

lationships are obscured by soil cover, deep weathering, and structure; the

base of the Reward Dolomite appears to be older in the northern area.

In the north the lower part of the Reward Dolomite consists of

dolomite with wavy lamination, columnar domal stromatolites, and columnar

Conophyton containing radiating gypsum needle pseudomorphs. In the south,

the basal Reward Dolomite consists of thin-bedded to laminated dololutite,

with thin impersistent chert bands and nodules; an identical sequence

overlies the basal stromatolitic sequence in the north.

Above this cherty dolomite marker, the Reward Dolomite consists

of thick-bedded dololutite with irregular sparry patches, intraclast

dolarenite, flake breccias, and stromalitic dolomite with domal strom-

atolites and some Conophyton, all with abundant chert bands and nodules

throughout. Much of the exposure, particularly in the north, is heavily

silcreted. Overall, there is an upwards increase in sand and mica content,

and of sedimentary structures indicative of higher energy environments. A
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distinctive 1 - 3 m thick pink ?tuff bed occurs within sandy and silty dolar­

enites near the top of the formation. 

Billengarrah Formation (Bmb) 

The contact between the Reward Dolomite and the overlying units, 

provisionally mapped as Billengarrah Formation, is obscured by silicrete. 

The boundary mapped at present, in the south, is the approximate upper limit 

of the cherty dolomite of the Reward Dolomite, and its inferred contin­

uation into the completely silcreted outcrops in the north. Alternative 

boundaries could be placed at the top of the pink ?tuff marker bed, or at 

the base of the first quartz sandstone of the overlying sequence. 

Two traverses through the Billengarrah Formation permitted the 

recognition of two sub-units. The lower sub-unit (Bmb 1) consists of inter­

bedded siltstone, dolomitic siltstone, dololutite, dolarenite, and dolomitic 

sandstone; These are overlain by a prominent strike ridge of highly sil­

creted rocks (Bmb 2), apparently after cherty stromatolitic dolomite, sandy 

dolomite, and sandstone. 

West of Balbirini homestead, fragments of 'cauliflower chert' and 

chert containing long bladed gypsum pseudomorphs were found in a scree slope 

just below Bmb2• This may indicate that Bmb1 and Bmb2 represent the Lynott 

and Yalco Formations respectively. Mapping is planned during 1978 between 

these sections and the better delineated Batten Sub-group exposures to the 

northeast. 

Structure 

A sub-basin of Barney Creek Formation was identified in the 

southwestern part of the Top Crossing area; principal features of thissub~ 

basin are: 

1. The sub-basin is bounded by a zone of brecciation, in which 

rounded fragments and blocks of Coxco, Mitchell Yard, and Mara 

Dolomite Members are set in a matrix of silty dolostone. Adjacent 

to the sub-basin, the underlying Coxco Dolomite Member shows in 

33 
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situ brecciation. The breccias resemble talus slope breccias 

recently described at the H.Y.C. mine (Walker & others in 

press). 

2. The Barney Creek Formation dips steeply (70 0 - 900 ) at the margins 

of the sub-basin. The margins are often faulted, with Barney 

Creek Formation in contact with rocks from various underlying 

units (to as low down as Emmerugga Dolomite); elsewhere the 

margin is indicated by a sudden steepening of dip within the 

Barney Creek Formation. 

3. Within the sub-basin, the Barney Creek Formation has a 'double­

monoclinal' structure, with steeply dipping beds on the flanks 

and shallow-dipping to horizontal beds in the core (Fig. 5). 

4. Slump folds occur within the Barney Creek Formation and indicate 

sediment movement into the sub-basin from the margins. 

s. No mineralisation was found, apart from traces of galena in the 

brecciated Coxco Dolomite Member and weathered pyritic siltstone 

in the Barney Creek Formation. 

Movements may have occurred on the bounding faults, contemporaneously 

with sedimentation, to produce the resulting depression with formation of 

the talus slope breccias at the margins and slumping of shale within the 

sub-basin. Alternatively, the relief necessary for formation of the talus 

slope breccia may be due to a palaeokarst topography, perhaps with solution 

collapse below the sub-basin producing slumping of the shales. Both 

alternatives require further investigation. 

Mapping in the area east of the Abner Range, between sections 

Glyde 1 and Mallapunyah 1, has also revealed a similar sub-basin of Barney 

Creek Formation, although relationships are obscured by poor outcrop. The 

underlying Coxco Dolomite Member is complexly folded (locally overturned), 

whereas the overlying Reward Dolomite forms a simple strike ridge dipping 
o 

about 5 south. 
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MINERAL PROSPECTS VISITED 

Apart from the mines and prospects visited on the first geological 

tour, the Coppermine Creek, Kilgour, Darcy's, and Yah Yah copper prospects 

and the Eastern Creek lead-barite prospect were visited and examined in some 

detail. 

Kilgour 

At the Kilgour prospect (17009'S, l35 0 47E,), there are a number of 

diggings in stromatolitic Amelia Dolomite. The mineralisation is mainly 

malachite and azurite, which has penetrated particularly permeable horizons; 

for example, malachite staining is frequently observed along stromatolite 

laminae. Some specimens of cuprite, chalcocite, and bornite were also 

obtained. The mineralisation okcurs in elongate parallel bodies, and is 

discordant, and not apparently stratigraphically controlled. It bears a 

strong resemblance to deposits controlled by karstic weathering. 

Coppermine Creek 

The Coppermine Creek prospect (15057'S, 135032 1 E) in the Mount 

Young 1:250 000 Sheet area occurs along a fault between Amelia Dolomite and 

Limmen Sandstone. The fault displacement is probably not great, because 

in this area the Limmen Sandstone rests on the lower parts of the Tooganinie 

Formation and other units of the Umbolooga Sub-group. The principal copper 

mineral is malachite, secondary after chalcopyrite and bornite, and it occurs 

in jaspers associated with the fault zone. The Amelia Dolomite is here a 

sideritic marble after evaporites. In nearby Tawallah Pocket the Amelia 

Dolomite sideritic marble contains widespread chalcopyrite, and these marble 

horizons are generally copper-rich. 

Darcy's Copper Prospect 

Two days were spent mapping the geology to the west of the Darcy's 

copper prospect (135 0 46'E, 16057 I S), (Fig. 1), in an attempt to determine its 

stratigraphic position and to locate any further traces of mineralisation. 

% 
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The mineralisation at Darcy's prospect is poorly exposed in six 

pits, (each about 4 m deep) over a strike length of 200 m. The mineralisation 

consists of large crystalline masses of chalcocite, and cuprite, malachite, 

and azurite. The local stratigraphy is summarised in Figure 6. Previous com­

pany work (on Open File in r~nes Branch, Darwin) postulated fault control 

for the mineralisation. We consider that the mineralisation is stratabound 

within a 20 - 40 cm thick bed of highly bleached and weathered dolomitic 

siltstone, containing veinlets of ,malachite; we see no evidence of faulting. 

This bed crops out only in the immediate vicinity of the prospect but it may 

continue to the east beneath an area of no exposure. A similar sequence 

crops out close to the main road, 2 km west of the mine, where a bleached, 

laminated siltstone containing traces of malachite overlies a sequence of 

interbedded dolarenite and stromatolitic dolostone, and is overlain by a 

sequence of cross-bedded, coarse quartz sandstone and dolarenite (Fig. 6). 

Within the area mapped, the stratigraphy can be traced up from 

the Coxco Dolomite Member of the Teena Dolomite, through a thin succession 

of Barney Creek Formation into the Reward Dolomite. The Reward Dolomite is 

almost identical to that mapped in the Top Crossing area: massive'dololutite 

which commonly contains stratiform stromatolites, vertical columnar 

stromatolites (20 cm relief), and Conophyton (30 cm relief) with radiating 

clusters of gypsum pseudomorphs between the algal laminae. The bleached 

cupriferous siltstone immediately overlies the Reward Dolomite. 

Identification of the sequence overlying the cupriferous siltstone 

(Fig. 6) is uncertain; mapping is programmed for 1978 to resolve the 

problem. A sudden change occurs immediately above the siltstone into 

interbedded coarse quartz sandstone and dolarenite. The sandstone contains 

scattered clay pellets and fragments of pink ?tuff. Asymmetrical ripple 

marks are common. The sandstone gradually become finer and more dolomitic 

up sequence, and intraclastic pelletal dolarenite and dololutite become the 

dominant rock type. Within this transition zone, pink-cream-weathering beds 

of reworked tuffaceous(?) sediment are common. The uppermost beds are strom­

atolitic dololutites, which commonly contain irregular chert lenses, and 

discoidal gypsum crystal pseudomorphs. 

Although this sequence is tentatively identified as Symthe 

Sandstone-Amos Formation-Balbirini Dolomite, it is substantially different 

from the type sections farther north. Other alternatives still to be 

resolved are Batten Sub-group equivalents, or Dungaminnie Formation. 

~1 
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Yah Yah 

The mineralisation at Yah Yah (170 02'S, 1350 25'E) occurs in a 

similar setting to Darcy's. The original mapping (Wallhallow 1:250 000 

Sheet) is wrong. 

The mineralisation is again stratabound in a cupriferous silt­

stone, overlain by a thin pink ?tuff. This is underlain by distinctive 

purple-brown dololutite ('Tooganinie Formation' on the 1:250 000 Sheet), 

with a variety of stromatolite types, which is now thought likely to be 

equivalent to the Reward Dolomite of the Top Crossing area. The cupriferous 

siltstone is impersistent. These beds are then overlain by a poorly out­

cropping sequence of ferruginous sandstones with chert fragments, thin 

stromatolitic dololutites, cherts, and siltstones, which at this stage cannot 

be positively identified. Finally, the whole sequence is overlain by the 

Limmen Sandstone, the base of the Roper Group. 

Darcy's and Yah Yah prospects have many features in common. In 

both prospects, mineralisation occurs in an impersistent siltstone that 

overlies a carbonate succession, and is overlain by a sandstone, apparently 

unconformably. 

The Eastern Creek lead-barite prospect 

The prospect occurs in the McArthur Group Kookaburra Creek Form­

ation (Mount Young 1:250 000 Sheet, 1350 32'E, 150 57'S), near where the 

formation is unconformably overlain by the basal conglomerate of the Roper 

Group. The Kookaburra Creek Formation is the stratigraphic equivalent of 

the Balbirini Dolomite. 

The deposit contains two forms of mineralisation. The first 

consists of small cubes of galena and occasional wisps of barite, distrib­

uted parallel to stromatolite laminae. The second form of mineralisation 

consists of cross-cutting veins of barite. 

C.R.A.E. drilled the prospect in 1972 and 1973 and their inter­

pretation of the stratigraphy is summarised below: 

3 g 
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Basal sandstone of Limmen Sandstone (Roper Group) 

unconformity 

*Stromatolitic dolomite 

Laminated dolomite and chert 

with flake breccia 

Sandstone with some dololutite ) 

interbeds, dolomite with halite { 

casts at base ~ 

Stromatolitic and laminated 

dolomite } 

Kookaburra Creek Formation 

(; Balbirini Dolomite) 

Mount Birch Sandstone 

Emmerugga Dolomite 

The stratabound mineralisation occurs just below the top strom­

atolitic dolomite (*) of the Kookaburra Creek Formation. However 1977 

McArthur Basin mapping and section measuring in the Balbirini Dolomite in 

the type area gave a better understanding of the stratigraphy of the form­

ation. The stromatolite beds (*) above the mineralisation at Eastern Creek 

can be correlated with a stromatolite horizon at 528 - 550 m in the Balbirini 

Dolomite section at Balbirini. The so-called Mount Birch Sandstone 180 m 

below the stromatolite beds (*) may be correlated with a sandstone 160 m 

below the stromatolite beds in the Balbirini Dolomite measured section. 

Both sandstones are associated with shale, potassium rich mudstone, and 

dololutite with mud-cracks and halite casts. The bottom parts of both 

sandstone units consist of sandy dolarenite, flake breccia and conglomerate. 

The underlying 40 m of so-called Emmerugga Dolomite at Eastern Creek correlate 

well with the underlying beds in the'Balbirini Dolomite. These new lithological 

correlations will be checked by a re-examination of the C.R.A.E. diamond drill 

core early in the 1978 field season. 

REVISION OF BAUHINIA DOWNS 1:250 000 GEOLOGICAL SHEET 

Since the 1:250 000 geological sheets of the region were published 

during the 1960s, new field information has resulted in new interpretations 

of the geological relationships within the McArthur Group, and much of the 

information on the published maps (particularly Bauhinia Downs) is now wrong 
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(Plumb & Brown, 1973). Although the changes can be anticipated in most 

cases, much of the area has not yet been mapped, so publication of 2nd 

Edition Sheets is not planned until completion of the current project. 

As an interim measure, a revised preliminary Bauhinia Downs Sheet 

has been prepared by M.C. Brown (Pl. 1), from information available to date, 

to conform with the revised stratigraphy (Plumb & Brown, 1973). Most of the 

area is still subject to revision by detailed mapping. 

Data sources are: 

(a) detailed mapping by Carpentaria Exploration Company Pty Ltd 

during the 1960s, in the area roughly bounded by the Emu and 

Tawallah Faults, the Abner Range in the south, and the H.Y.C. 

area in the north; 

(b) air-photo interpretation and reconnaissances by Brown in 1967-69, 

during his study of the Emmerugga Solomite, Barney Creek Formation, 

and Reward Dolomite; 

(c) detailed mapping by the McArthur Basin Party during 1977. 

The revised areas can be identified by the different drafting 

style; full-line geological boundaries have been used to enhance the 

contrast. 

Some areas shown as Balbirini Dolomite include Amos Formation 

and Dungaminnie Formation: and some areas shown as Barney Creek Formation 

may include some Reward Dolomite, particularly in the north-south-trending 

belt passing to the east of Bauhinia Downs homestead. 
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APPENDIX I 

SUMMARY LOGS OF MEASURED SECTIONS (Figs 7-39) 

(listed in Table 2) 
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Lithology 

Conglomerate 

Dolomitic coarse sandstone 

Coarse sandstone 

Sandy dolar€nite 

Fine sandstone 

Siltstone 

Mudstone or shale 

Interbedded silts tone & dololutite 

Massive ' silicified crust 

@ o .0 
• .. j 

Chert in shape of Conophyton 

Aj 
BI 

<=> 

Chert 
~ Q -(Sample locality) • 

No outcrop 

Recrystallised dolostone 

Dolarenite 

Dololutite 

Sedimentary Structures 

~inated to thin-bedded 
(Wavy if bedding is wavy) 

Meditm-bedded 

Tl"J.ck-bedded 

Discontinuous bedding 

Cross-stratification/bedding 

Fine-scale cross-stratification/bedding 

Large-scale cross-stratif i cation/ bedding 

Intraclasts sub-parallel to bedding 

Intra clasts & disorganised flakes 
(usually called flake breccia). 

Ooli tes 

Symmetrical ripples 

Asymmetrical ripples 

Lenticular bedding 

Ripple-drift cross la~ination 

Slumping 

Tuff? 

Concretions 

Breccia 

Halite ( ? ) cast 

Gypsum ( ?) cast 

Mud- u'oc1c9 

Teepee structures 

Convolute bedding 

No outcrop 

Vertical and leaning Conophyton 

Low small domes 

Steeper larger domes 

Columnar and branching columnar 
stromatolites 
Domes with overturned sides 

Algal lamination or stra t iform 
stromatoli tes 

FIGURE 7. SYMBOLS USED IN SUMMARY LOGS OF THE MEASURED SECTIONS. 

Il..-d 19'78/54-
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Stromatolitic cherty dololu ti te, with oncolitez an6 uo~ l 

stromatolites, and possible gypsum casts in mud-cracked 
units. 

Interbedded dololutite and chert with abundant small 
domal stromatolites. 

Dol omitic quartz arenite. Shallow-dipping cross-bedding • 
Ferruginous concretions 

become common at the top of the unit. Between 18. 5 and 19.5 m 
is a channel sandstone r eplacing cherty dololutites, which, at 
this level, contains intraclasts and cherty dololutite pebbles. 
Herring-bone cross-lamination in the arenite • 

Cherty dololutites, with stromatolites, stratiform and domal, 
mud-cracked algal mat, teepee structures on various scales, 
and lensoid quartz arenite bodies, probably channel sands. 
Flake brecci a also abundant. 

Thin-bedded dolarenite with rippl e-drift cross-lamination. 
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FIGURE 8. HE1SURED SECTION BORROLOOLA 1. 
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Continues along strike in Section GLYDE 2. 

Dolarenite, sandy in places, with intraclast horizons. Ripple­
drift croBs-lamination, and some upwards-fining sequences. 
Slumping in top part of section. Chert spheres at base. 

Dololutite with ripple-drift cross-lamination, graded­
bedding, upwards-fining sequences and slump structures. 

Sandy dolarenite with flake breccia, graded-bedding and 
slumping. 

Dololutite with graded-bedding an~ ripple-drift cross­
lamination. Some flake breccia and chert spheres. 
Abundant chert bands in places. 

Massive slump breccia. Angular fragments of dololutite 
and chert in dolarenite matrix. 

Flat-bedded dololutite with frequent chert bands at base, 
and slumped bed at base. 

Clastic dolomite slump breccia. Angular blocks of dololutite 
&. chert in dololutite matrix. 20-:.. baM of buff dolareni te at base. 
Medium-thin-bedded dololutite with chert bands and spheres. 
Occasional slump beds. 

Tuffaceous dolomitic shale. Grey wispy laminae. Carbonaceous. 

Breccia. Dololutite fragments in dololutite matrix. 

No exposure, but float of brecciated and silicified shale. 

FIGURE 9. MEASURED SECTION GLIDE 1. 
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Slumped dolomitic andex-pytitic siltstone. 

Thin bedded buff and purple pyritic dolomitic siltstone. 

Slumped and graded-bedded dolomitic siltstone. 

rJOI1e-laminated ec-pyri tic dolomitic ail tstone. 
Slumped bed at base. 

Thin-beJ.ded dolomitic siltstone. Plane and 
wavy to irregular bedding. AbWldant slumps, 
Some . ripple marks. 

FIGURE 10. MEASURED SECTION GLIDE 2. 

Record '918/5+ (I of 5) AUS 1/654 
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nquRE 10 (cont. ) 

..... m./u 

Silicified outcrop. Possibly stromatolitic. 

Thin-bedded and laminated dolo~itic siltstone and 
shale with sandy dolarenite interval. Small-ripple 
cross-laminated and lenticular bedding grading up to 
plane-laminated. Intervals of small conical structures -
beach travertine or wave splash rock1 

Tni"'y laminated purple-brown dolomitic siltstone 
interbedded with chert breccia. 

Interbedded medium, coarse and fine-grained silicified 
dolomitic sandstone. Medium to thick bedded. 
Asymmetric ripples. 

Dolomitic senastone grading uDwards into dolomitic 
siltstone. Alternating plane" lamination and small-ripple 
cross-lamination 

Massive fine-grained dolomi tic sandstone and shale. 
Diagnostic convolute bedding and ball-end-pillow 
lower surfaces. 

Small-ripple cross-laminated fine-grained dolomitic 
sandstone. 

Whi te cherty sbale. Occasional ripple marks • 

Thin-bedded dololuti te vi th small-ri pple cross-bedding. 

No exposure. Pink dolomitic siltstone in float. 

Silicified dolarenite, with coarse sand grains. 

Grey dolomitic sbale with interbedded thin slumped 
beds. 

Massive slumping in tlli" -bedded sil-tstone and shale. 

(2 of Ii) AUS. 1/654 
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FIGURE 10 (cant.) 

I.cord ""8/54 

As below. Red-brown and greer! dolomitic finc sandstone 
and siltstone - small ripple o cross-lamination, plane 
lamination, lenticular tedding; alternating with strom­
atolitic dololutite. Teepee structures about 385 m. 

Upward-fining se~~ences. 

Cyclically alternating dolomitic siltstone and sandstone 
and stromatolitic dololutite, as below. Small-ripple 
cross-lamination lower part; mostly plane lamination 
in upper part. 

3each rock, or wave-splash tI'avel·tine? 

Regularly alternating cycles: red-brown to green dololutite, 
dolcmi t: c Siltstone, some sGJI:dstone,-al ternating sl!'.all­
ripple cross-lamination, and plar.e lamination, upward­
fining cycles; pass ~p into stromatolitic dololutite, 
low elongate domes to stratilorm stromatolites. 

Branching Conophyton. 

Fine-grained sandstone with sJilall-ripple cross-lamination. 
Occasional dololutite interbeds. 

Silicified outcrop. Possibly stromatolitic. 

(S of II) AUS 1/154 
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Cherty dololutite ~ith small domal and stratiform stromatolites, 
anhydrite casts and teepee structures. 

Red & purple dolomitic siltstone & fine sandstone. 
Thin-bedded. 

·rhin- bedded dolOlLl t ic sil t:.:t onc ; Gome fine and cedillil: 
<tol omi t ic Gands t t·ne. (,otryoirial quar cz nodtt les t::;oughou t 
s ection, some c f to/hien coalesce to f o nn bees . 
Cr ystal cast3 of a~hydr! te and b!irite at t o? of section. 

Silicified Siltstone, fine sandstone and dolostone, ~ith 
~ omal & strstiform stromatolites. Some teepee structures. 

Silicified sandstone and chert breccia. Fine botryoidal 
quartz nodules. 

Domal stro~atolites and teepees; anhydrite core. 

Do .. 1al stromatoli tes and teepees; anh,'dri te core . 

Dolomitic siltstone and fi~e sandsto~e. Thin-bedded. 
Lenticular bedding, small-ripple cross-la~ination, and plane 
laminati0n. Subordinate strowatolitic dololutite. Fine 
botryoidal quartz nodules, 432m,442m . 

Upvard-coarsening cycles. 

(4 of 5) AUS 1/1154 
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FIGURE 10 (cont.) 

Grey-green & purple fine-Grained sandstone and siltstone. 
Some coarse gra~ules. 

Cherty dololutite with small domsl stromatolites, stratiform 
stromatolites, mud cracks a~d teepee structures. 

Purple-brown dolomj~ic fLnc sand5 tone to siltstone . Scattered 
coar~ e grains in places. Alternating plane-laminated and 
small-ripple cros s-lamina tea. Some mud-cracks, botryoidal 
quartz nodules. 

Purple-brown and grey-green fin e sandstone to siltntone, 
usually dolomitic. Alternating p).and la::;inated and small­
ripple cross-laminated; various ri pple mar:~s. Abundant 
botryoidal quartz nodul<; s at nUl:lerOU3 levels. Scat7.ered 
coarse quart:: g::-ain3 in pla."es. 

(50(5) AU$ 1/654 
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Finely interlaIrinatec. sandy ~olareni te and chert. 
Occasional intraclasts. 

Stratiform and domal stromatolites. 
Fine-grained quartz sandstone.Low angle tabular cross-beds. 
Small and large domal stromatolites. 

Thin-bedded clean-washed quartz sandstone with conglomeratic 
lens. Low-angle tabular cross beds. 

Thin-bedded dololutites and cherts with chertified intraclasts 
sub-parallel to bedding. 

Medium-thick bedded,fine quartz safidstone.lndistinct la~ination. 
Dololutite with domal and stratiform stromatolites. 

Pebbly cross-bedded coarse sandstone. 

Finely interlaminated dolclutite and chert with domal 
stromatolites between 84 and 86 m and oncolites or 
pisolites at 83 m. 

Fine-grained quartz sandstone with low-angle cross beds. 

Cherty dololutite with abundant domal, stratiform and 
pseudo-columnar stromatolites. 

Dolarenite and q~artz arenite with pebbles and chert 
intraclasts. Stratiform stromatolites at base. 

Dololutite with stratiform, small domal and parasitic 
stromatolites. 

Poor exposure but some stratiform stromatolites 
preserved in silcrete. 

Cherty dololutites with abundant stromatolites - stratiform 
domal and columnar branching. Teepee and dewatering structures." 
Flake breccia, and slumped stromatolite beds. 

Maesive bedded, ferruginous fine quartz sandstone. 

No exposure. Small in situ block contains teepee structures. 

o _ ~ ~-=:::""'--''''''CWJOL 
~herty dololutite with abundant stromatolites - stratiform, 
;.domB.l, and columnar branching. Teepee and dewatering 
"structures. Pseudohexagonal gypsum casts and mudcracks. 

FIGURE II. 

~1':n8/54 

MEASURED S~TI~ GLYDE 3. 
"~ .' 
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FIGURE 11 (cont.) 

Thin bedded, greenish weathering fine to medium-grained 
quartz sandstone with abundant clay clasts, and groove and 
scrape marks on bottoms of beds, distorted mud-cracks (? 
dewatering structures). Ripple drift cross-lamination. 
Large erosional channel at 204 m with coarse slumped sand 
body. Occasional coarse sawis at i ntervals through section, 
impersistent laterally. Possible swash marks at one horizon. 

Scree of thin-bedded, flaggy, micaceous 
sandstone. 

Very coarse, thin-bedded sandstone • 
Thin-laminated silicified dololutite with some mudcracks. 

Thin.bedded dolomitic fine sandstone. 

Dololutite with large low stromatolitic domes. 

(2013) AUS 1/655 
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FIGURE II (cant.) 

Thin_bedded. greenish weathering fine to medium-grained 
quartz sancstone with abundant clay clasts and groove and 
scrape marks on bottoms of beds. Ripple-drift lamination. 

Thin-bedded. greenish weathering fine to medium-grained 
quartz sandstone with abundant clay ,clasts and distorted 
mud-cracks (? dewatering structures). Ripple-drift lamination. 

Medium- grained sandstone with dolomi tic or ferruginous 
concretions. Lov-angle cress beds. 

(301 3) AIlS 1/855 
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FIGURE 12. 

JI/IIIIII 

Cherty dolomites with small domal and stra ti form 
stromatolites, teepee structures and ~ud- cracks . 

Cross cut by massive steep-sid~<i cilannel sandstone with 
erosional base, coarse conglomerates with chert and 
dololutite pebbles of Yalco lithology. Channel steep­
sided on E, shallower on W. Overtopped at 35 m by small 
domsl stromatolites in cherty dolomite. Coarsest-grained 
material on E side of channel. Pebbles up to 20 cm. Some 
deformed, some not. 

Very poor exposure of red and purple fine-grained sandstone 
and siltstone. 

Cross-bedded fine red sandstone.Slump structures at top. 
Botryoidal quartz nodules up to 2 em in diameter. 

Red and purple cross- bedded sil ty sandstones. 

MEASURED SECTION GLYDE 4a (PARTIAL EQUIVALENT TO GLYDE 4). 

AUS 1/166 
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Conophyton bed. (Silcrete) . 

Sandy dolarenite and dololutite with chert pods and 
irregular wavy bedding. (Silcre t e). 

Dololutite with small domal stromatolites. 

Very fine sandstone and sil t stone wi th ripple-drift 
cross-lamination, occasionally dolomitic cement (very leached). 

Dolarenite with Conophyton vertical columns. 
Dolarenite with stratiform stromatolites and ripple-drift. 
Flat bedded dolarenite with chert pods and oncolites. 
Dolarenite with stratiform and small domal stromatolites. 

Thin bedded fine grained sandstone . 

Dolarenite with stratiform stromatolites. 

No exposures, but abundant blocks of red flaggy siltstone 
in float. 

Sandy dolarenite with stratiform and domal stromatolites. 

Dolarenite with flattened oncolites. 
Branching and inclined Conophyton. 
Coarse dolarenite with quartz pebbles. Irregular bedding. 

FIGURE 13. MEASURED SECTION GLYDE 4 (PARTIAL EQUIVALENT TO GLYDE 4a). 

"'US 1/857 
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Purple. crystalline dolostone_. 
parall el. wavy laminaL 

'i'r.i;,ly iominoted(",a.y) dololutite. 

Pur~le crystalline dolostone with biohermal series of 
bulbous stromatolites grading vp into vertical £Q!!QPW.Q.!!. 

Purple fine dolarenite. i ntre.clasts of dololutite. 

ilainly very-thin bedded to lamina ted dololutitf_ with 
small intraclasts. At 85 m dolarenite with intraclaets. 

Very coarse-grained oolitic, pisolitic and intraclast 
dolarenite. 

Algal la~inated dclolutite with laterally persistent thin 
wavy chert bands, sparse flake creccias. 

Poor outcrop of red-pur-ple sil ty dolomite. 

Dololutite with stratifcrm stromatolites and small (5 crr.) 
Ccnophyton near top. 

Red-brown dolomitic siltstone. 

Dololutite, irregular ~; nodular chert. some a f ter algal 

Parallel bedded dolomitic me~ium sandstone, 
with clasts of dololutite. & halite casts. 

laminae. 

i-iainly liO EXPOSURE, but fragments of sil ty dololuti teo 

Thin lominofed(p.,ollel) dololutite, some intervals 
with stratiform stromatolites. 

::0 EXPOSURE, but silty dololuti te near top. 
Dololutite with chert-replaced biostrome of pseudocolumnar 

Silty dololutite. to columnar stromatolites. 

... ... 
Sequence composed of about 9 cycles, each commonly 2 - 4m 
thick. Each cycle consists of thin· bedded siltstone"'o~er­
lain by cherty dololutite containing pseudocolumnar to 
bulbouE stromatolites, which are in turn overlain by thin 
bands of sucrosic chert. 

~~~~~~~~ Well sorted, medium sar.ds 
\;< wi th dololuti te na" _es. 

FIGURE 14. 

Interlaminated dolomitic siltstone and dololutite. 
Some brecciatio~. 

MEASURED .SECTION KIWOUR 1. 

"'US 1/858 
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FIGURE 15. 

Above 70 m, the rocks are as below: and section was paced, 
not measured. 

Laminated dololutite and silty dololutite, commonly 
intraclastic. Irregular chert pods. Intervals of 
wavy bedding with pinch and swell. 

Fine dolareni te·. 

Recrystallized dolostone. ov~rlying brecciated chert with 
contorted Conophyton. These overlie massive dololutite 
with large bulbous stromatolites. 

Laminated dololutite and silty dololutite, commonly 
intraclastic. Irregular chert pods. Intervals of 
wavy bedding with pinch and svell. 

Breccia-conglomerate. Angular clasts of dolomite 
and chert up to 4.0 cm. 

U NCO N FOR MIT Y 

Dololutite, irregular chert bands/veins, large Conophyton • 

MEASURED SEX:TION KILGOUR 2. 

4US 1/869 
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Interbedded intraclast dolarenites and dololutites. Domal 
and pseudocolumnar stromatolites. Irregular & nodular 
cherts. Quartz grains at 13'1 m. 

. ~ssive or laminated dololutite, thin dolarenite beds, 
irl·,,!S,,~ar laminar or nodular chert. Large low domal stroms. 
Thick bedded dolarenite with large chert nodules. 

~Iassive or lar.liilatec dololutite, thin dolareni te beds, 
irregular laminar or nodular chert. Intraclast breccias 
CO['';,lon at 107-108m, S:nall and large dcmal stromatolites. 

Very coarse cross-bedded quartz & oolitic sandstone with 
dololutitc clasts. 

Massive or laminated dololutite, thin dolarenite beds, 
irregular laminar or ~odular chert. Small or large domsl 
stromatolites. 

La['inated silty dololutite, sparse flake breccia beds. 
vOQal to ~seudocol~~ar stromatolites. 

Coarse dolarenites and flake breccias capped by 1 m bed 
(.f ('eli tic (lolareni te. ihnor dololuti te. Chert nodules. 
Thinly laninatcd silty dololutite, low domal stromatolites 
near top, slumped flake breccia at 68 m. 
'!ei"j coarse quartz 'colaJ'eni te "Yadin;:; to intraclast breccia • 

Flaggy silty dololuti te with bulbous and pseudocolumnar 
stromatolites. Chert in pods, nodules, ~ stromatolites. 

Silty uololutite with lar.:;e ciG al stioootoli tes. 

i;ainly fLle/meclit.UJ] quartz oolitic dolarenite. Thin inter­
iJeds of dololutite·, domsl /I: colUlll!lB.I stromatolites. Basal 
conglomerate, cross-beeding at top of Wlft. 
~inated dololutite with discontinuous chert laminae. 
Fine dolarenite with thin dololutite beds; internally 
laminated near base. 20-cm-hich bulbous stromatolites. 

Fine dowreni te with undulose lm.linae developing into 
bulbous stromatolites near the top. 
Fine to mecium oolitic & intraclastic dolarenite, thinly 
interbedded with thin 9t~ley 'calcrete'. 

l'.edium dolarenite witr. bulbous to columnar stromatolites. 

Laminated shaley. grey silty dololutite. 

Mainly fine to medium dolarenite with thin interbeds of 
wavy laminated dololutite. Dololutites contain pseudo­
columnar and bulbous stromatolites which commonly 
contain chert. Sparse thin oolitic dolomitic beds. 
Intraformational dololutita bpeccia at 1;.5 m. 

FIGURE 16. MEASURED_S~TION KILGOUR ,. AUS 1/660 
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Stromatolitic dolomite with small to large domal 
stromatolites, Conophyton, and some str a tiform 
stromatolite horizons. ~linor amounts of dolarenite 
and flake breccia. Tabula'r and nodular chert in 
lover part of section. 

Thin-bedded dololutite with flake breccias. 

Thin pink vitric tuff oed . 

Dololuti tes and dolarenites with f lake breccias, and some 
quart z sand in wedges. Domal stromatolites. Chert nodul es. 

Dololutite vith chert nodules and stratiform 
stromatolites. 

Cyclic sequences of stratiform and domal stromatolites 
with chert laminae, followed by plane-laminated dolarenite 
with lenses, wisps, and stringers of sucrosic chert. 
Cycle is repeated. 

'Stromatoli tic dolomite. Large domes with some thin 
chert lamina,e. Pseudohexagonal pseudomorphs, possibly 
after aragonite. 

FIGURE 17. MEASURED SECTION KIlGOUR 4. 
AUS 1/11111 
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Dololutite with Conophvton. 

Laminat ed dolarenites with flake breccias and 
some quartz· sand. 

Laminated dololuti tes ,lith flake breccias. 

Dolaren~tes w~th flake oreQc;.as, and large chert 
nodules up to 2 m long, 20

w
-

w
30 cm thick. 

Dololutites with stratiform and domal stromatolites. 
Some laminated dololuti~es with flake breccias and 
small chert nodules. 

Sandy dolarenite with flake breccias, and some wavy 
lamination. Oncolites at one horizon. Halite casts. 

Laminated dololu tites with Some flake breccias, 
and tabular and nodular cherts. 

Sandy · dolarenite with flake breccias • 

NO EXPOSURE: but abundant blocks of medium to coarse 

Laminated dololutite, wavy bedded. quartz sandstone. 

Stromatolitic dololutite. Mainly small domes with 
some small pseudocolumnar stromatolit~s. 

Plane-laminated dololutite with some flake breccias. Thin 
cross bedded dolarenite bed. 
Laterally linked Conophyton. 

FIGtOO: 18. MEASURED SECTION KILGOUR 5. 

Re...-cl ""8/~ AUS 1/862 
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Heinly laminated dolareni te wi th flake breccias: 
low domal stromatolites. 

Dolarenit< and dololutite with flake breccias. 
Low dornal s tromatolites. 

Laminated dololutite witil flake breccias. 

Dololutite with bulbous s t romatolites. 

Pebbly dolareni tes wi th flake breccias, and tabular chert. 

Laminated dololutit e . 

Par~;1 recrysta llised dolomite with stratiform 
stromatolites, flake breccias, and inclined Conophyton. 

Laminated dololutite, with some wa~J bedding. 

Lamina ted dol01 u ti te ' 11i th flake breccias and small 
stratiform ana domal s t romatolites. 
Coarsely crystalline dolomite marble anddtiLarenite with 

domel stromatolites. 
La~'ina'_ed dololuti te >Ii th flake breccias and small 
stratiform and domal stromatolites. 

Conglomerate with chert pebbles to 3 cm, slightly imbricate. 

FIGURE 19. MEASURED SECTION KILGOUR 6. 
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FIGURE 20. 

Thin-bedded to laminated shale, dolomitic shale, dolo­
lutite, with sparse beds of sandy dolarenite with 
flake brecc ias and rare large domal stromatolites. 

Thin-bedded to laminated shale, dolomitic shale, dolo­
lutite, with sparse beds of sandy dolarenite with 
flake breccias and rare large domal stromatolites. 

Mainly dolomitic shale and dololutite, but with thin 
beds of dolomitic sandstone (oolitic, cross-bedded). 
Occasional stromatolites. 

Medium quartz arenite, with weathered-out clasts and 
ripples. 

Coarse sandy dolarenite, with flake breccias and 
,oncoli tes. 

Coarse sandy dO,lareni te , wi th dolomite flake breccias, 
indistinct small-scale cross-bedd ing, mud-cracks, and 
bulbous stromatolites. 

Dololuti te wi th domal ' stromatolites. 

Coarse sandy dolarenite with dolomite flake breccias 
grading up into cross-bedded pebbly dolomitic sandstone. 
Domal and; pseudocolumnar stromatolites. 

Medium to coarse quartz arenite with ripples, mud-cracks, 
halite casts and small scale cross-bedding. 

MEASURED SECTION KILGOUR 7. 
"US 1/664 
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FIGURE 21 . 

ilololu ti te with irregular l amination , some domal 
stromatol ites interbedded wi th red , brown, and 
purple sha l e and si l tstone . Wisps and nodules of chert, 
often sucrosic . 

Green, red, and brown shale , siltstone, and very fine 
sandstone, very- thin bedded to laminat ed, in places 
dolomitic, or micaceous. Abundant halite casts a t 
several l evel s , and some rippl e mar ks . Oolitic coarse 
sandstone bed at 32 m. 

Coa~~e. cross bedded areni t e , g l auconi tic and 
current- rippl ed . Sandy dol arenite a t bas e. 

~IEASURED SECTI ON KILGOUR 8. 

AIlS 1 / 88~ 
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FIGURE 22. 
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Medium to fi ne 
halite casts . 

quartz sandstone with rare 
Oscillation ripple marks. 

Dololutite with Conophyton . 

Dololutite with Conophyton. 

Very ·fine to medium-grained quartz sandstone: some 
intervals with dolomitic cement. Ripples, micro­
ripples, parting lineation, groove and scrape marks, 
clay clasts and erosional channels , halite casts. 

Interbedded dololutite and dolomite flake breccia. Some 
stratiform and domal stromatolites near top. 

Fin~ sandstone with halite casts, ripples, and 
clay clasts • 
Interbedded dololutites, dolarenites and flake breccias • 
Irregular to tabular cherts. Pseudocolumnar walled 

stromatolites. 

MEASURED SECTION tTLGOUR 9. 
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Dolarenite with oolites and flake breccia. Domal and 
bulbous stromatolites. 
Crystalline dolostone with Conophyton. 

Rippled shaley dololutite on top. ~~inly oolitic dolarenite 
and flake breccia, with thin interbeds of algal laminated 
dololutite. Intraclasts common. 

Purple crystalline dololutite with Conophyton overlain 
by domal stromatolites. 

Purple, thinly interbedded fine dolarenites and dololutites, 
sparse very coarse dolarenites, large dololutite flakes. 
Pseudocolumnar and domal stromatolites. Isolated, rare 
Conophyton at 106, ar;d oncolites at 110 m. 

Crystalline c'.olostone with bulbous and ciomal strooa tolites 
near base, and cuspate forms near the to·p. 

Purple, thinly interbedded fine dolarenites and dololutites, 
sparse very coarse dolarenite beds with large flakes . 
Pseudocolumnar and domal stromatolites. Two beds of 
crystalline dolostone with chertified Conophyton, and 
t wo beds of chertified oolitic dolarenite with oncolites 
at the top. 

Thinly interlaminated fine dolarenites and dololutites, 
irregular cherty laminae: possible gypsum pseudomorphs. 
Laminated silty dololutite. 

Dololutite with Silicified dolomite conglomerate. 
Low domal stronatolites, and gypsum casts. 

Dololutite with str~tiform and domal stromatolitee, chert 
and quartz nodules and veins. Bed of inclined Conophyton. 
Sandy dolareni te, fla;:e breccia, and stromatolitic dololuti te, 
numerous chert nodules, barite., gypsum and halite casts 
at 37 m, siderite at 36 m. 

Interbedded red, purple and brown shale, silt, and 
fine sand, with abt;ndar.t mud cracks. Dolomitic cement 
near the base, and occasional flake breccia. 

Interbedded red, purpl e and brown shale, silt, and fine 
sandstone, commonly dolomitic with botryoidal quartz 
nod~les at a number of horizons raneing up in maximum 
diameter to 60 cm. Some mud cracks and crystal casts. 

FIGURE 23. MEASURED SECTION KILGOUR 10. 
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FIGURE 23 (cont.) 

Laminated to thinly interbedded dolarenite, dololutite, 
and flake breccia, with some sandy intervals. Thin beds 
of shaley dololutite. aulbous stromatolites near base, 
columnar forms on top . Chert abundant at some horizons. 

Thin wavy laminated dololutite and fine sandy dolarenite; 
tabular cherts, rare domal stromatolites • 

Fine to coarse ooli~ic dolarenite with intraclasted 
dololuti te beds. 3ulbous a:1c pseudocolumnar stromatolites. 

Dololutite with bulbous and branching columnar 
stromatolites • 

Sandy, very coarse dolarenite and flake breccia • 

Interbedded, oolitic dolarenite , flake breccias and 
intraclasted dololutite.Rare domal stromatolites. 
Inclined Conophyton bed in crystalline dolostone at 153 -
154 m (impersistent along strike). 

Purple crystalline dolostone, with vertical and inclined 
Conophyton. 

Thinly bedded and laminated dololutite and fine 
dolarenite , extensively intraclasted, with rare domal 
stromatolites • 

Dolarenite with oolites and flake breccia. Domal and 
bulbous stromatolites, and Conophyton bed at 130 m. 

(2 at 21 A.US 1/667 
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Mainly red and purple dolomitic siltstone 

and fine-grained silty sandstone containing 

coarse sand grains. Dominantly thin-bedded, 

but intervals of thick and medium bedding, 

Pebble conglomerate of chert 
and dolomite pebbles in 
graded c('arse sandstone; over­
lain by coarse, rippled quartz 
dolomitic sandstone. 

and intervals with irregular 

and ' wavy bftdding. Sedimentary 

structures include: clay and 

dololutite clasts, desiccation 

cracks, pinch and swell, 

ripples, erosion and scour 

structures, & rare halite 

casts. Sequence contains 

thin (10 cm to 1 m thick) beds of medium to 

coarse dolomitic quartz sandstone, which is 

co~only cross-bedded and rippled (see log). 

Vuggy nodules containing crystalline barite 

and dolomite are commonly present. 

T:u.n to medium and irregularly bedded purple fine dolareni te 
and silty dololutite , with dolomitic and quartz sandstone 
interbeds near base; ripples, scours, cross-bedding and 
desiccation cracks; halite casts at 20 m. 

~ematitic sandstone and siltstone with silicified Conophyton 
bed at base. 

Hedium to coarse-grained quartz sandstone; patchy dolomitic 
and ferruginous cement. Large-scale cross-bedding, ripples 
and flaser bedding, desiccation cracks • 

FIGURE 24. HEASURED sreTIOU KIWOUR 11. 
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FIGURE 2+ (cant.) 

;iedium-grainec dolorni tic quartz sandstone, ripple­
na!,y.ed l';i th purplt? dolo~i te clasts. 

T~inly bedded, dolooitic fine sandstone and siltstone, 
purple, r ed and bro,m in colour. Occasional very small 

<1 c~ Gia~e~er botryoidal quartz nodules, mud cracks, & 
halite casts • 

. Thinly bedded, pur?le, red, green, and brown, dolomitic 
:ine to med:um sands t onE and siltstone, dololutite 
intraclasts. Hud-cracks and ripple lamination. Large 
bo tryoidal quartz nodules very abundant, for~ing 

t~bular beds in 9laces. Two thin vitric tuff beds. 

Change of location nel'e: correlation s:,!,roximate. 

Thinly bedded dolomitic fine sandstone, siltstone, and 
shale with botryoidal quartz nodules, and thin chert 
banda (? tuffs). Rare cross-lamination and ripples • 

Medium to fine dolarenite with intraclasts, ripples, 
halite casts and desiccation cracks. 

Mainly red and purple dolomitic siltstone and fine 
grained silty sandstone, contai.ning coarse sand grains. 
Dominantly thin-bedded, but intervals of thick and medium 
bedding, and intervals with irregular wavy bedding. 
Sedimentary structures include: clay and dololutite clasts, 
desiccation cracks, pinch and swell, ripples, erosion, & 
scour structures, and rare halite casts. 
Sequence contains thin (10 Cm to 1m thick) beds .of 
medium to coarse quartz sandstone, and vuggy nodules. 

(2 ill 2) AUS 1/&68 
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"iainly stromatoli tic dololuti te but wi t h thin i ntervals 
of dolarenite with flakes and oncolites . Stromatolites 
are domal to bulbous with overturned sides; two beds 
of crystalline dolostone with Conophyton. 

Dolareni,e with dololutite pebbles, 
Poorly exposer.. dolomi tic shale. 
0uff, flinty dolomitic (?) tuff. 
Dololutite lfith domal stromatolites. 

ooids and flakes, 
Tabular chert. 

Green "mudstone, laminae of limonitic sand. 
I~ indurated mudstone (probably tuffaceous). 

Interbedded sar,d;: dolomite and dolomitic sil tstone. 
Dolomite vith bulbous and columnar branching stromatolites. 
No halite casts, desiccation cracks at top. 

Thinly interbedded fine ~andstone and silty mudstone. 
Bedding distinct, parallel, and laterally persistent. 
Sequence crowded with halite casts up to 4 cm across. 
Gradually upwards increasing dolomite content. 

Thinly interbedded fine sandstone and silty mudstone. 
Bedding distinct, parallel and laterally persistent. 
Sequence crowded with halite casts up to 4 em across, 
commonly as sole structures in sandy beds. Desiccation 
cracks, coarse sand laminae with ailt clasts, ripples 
also present. 

Dolomite conglomerate with quartz matrix and ripples. 

~~inly str~tolitic dololutite , but with interbeds of 
siltstone and oolitic dolarenite. Skeletal halite, 
desiccation cracks and flake breccias. Stromatolites 
lov, large, and smaller hemispherical domes; silicified 
Conophvton. 

Purple dololutites with very large domal and pseudocolumnar 
stromatolites, tabular chert. Two 1 m thick beds of pebbly 
very coarse dolomitic, ferruginOUS sandstone with cross 
bedding, ripples and barite nodules. 

'P'IGURE 25. I~EASURED SECTION KIWOUR 12 • .•.. 
AlIS 1/_ 



z 
o ..... 
E-< 

~ 
o 
Ii. 

E-< 
E-< o 
Z 
>< 

. o-:l 

Me+,.es 

81 -

70 -

60 -

50 -

e3 40_ 
~ 

3 

20 -

· . • . • • " • 

~ 4-
t> 

.04= 
" ~ III 

· " • 

~ 

~ 

--<><>oc 
"'~ = 

Thin-be-:'ded, generally leached, dolorni tic siltstone. 
PJ7itic in places. Slump folds. Diacontinuous lenses 
of massive slump breccia (?) pass along strike into 
undisturbed siltstone. Angular to subrounded blocks of 
dolOmite, chert, ~~d siltstone, up to 30 cm, in 
dolomite or siltctone matri~. 

Slumped dolo~tic siltstone passes along strike into 
in situ brecciated Reward Dolomite over the iuterval 
10:- )5 m. Irregular slUlllped tranBt,'"Tcssive boundary. 

Massive in situ brecciated dololutite, grading. into 
unbrecciated dololutite (Revard Dolomite); grades 
(at about 3.5 m) into massive slump (?) breccia -
dolomitic siltstone blocks, up to 40 cm, in ~olomitic 
sil tstone matriX - "Lower" Lynott. Slumped irregular 
contact. 

FIGURE 26, MEASURED SECTION MALLAPUNYAH " 
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FIGURE 2& (cont.) 

ftUON 1918(S.tJ 

f.[,9.ssive Silicified crust. In part silicified sandotone. 
Some silt-grade material. 

Thin-bedded to massiv~ dolomitic siltstone, often leached. 
Some chert beds -and occasional thin slumped beds. 
Hostly plane· bedded. 

Thin oolite bed • 

Laminated to thin-bedded dolomitic Siltstone, often leached. 
Pyritic in places. Mostly plane-bedded. Slump beds common. 

(2 of 2) AUS 1/670 
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Upward-fining sequences 90-97 m; 97-102m. 

Thin-bedded dolomitic siltstone and fine to coarse­
grained dolomltic sandstone. Lenticular beading and 
various ripple bedding throughout. Some mud-cracks 
and gypsum casts. 

Small (1 cm) conical structures (beach travertine ?) 
at 74 m. 

Interbedded dolomitic sande tune and dolomitic siltstone; 
ripple and cross-beq.ded. Discontinuous stromatolites -
domes and Conophyton - 40-47 m and ,5-60 m. Abundant 
gyps= casts 45-51 m. i1assi ve 'lhi te siltstone marker, 
ball-and-pillow surface, 51-J4 tl. 

Coarse to medium-grained recrystallised dolomite. Internal 
structure obscure, but possible steeply convex to conical 
laminations, which may be Conophyton relict laminae. 

Upward-fil~ dolomi.ic sandstone-dololutite sequeLces. 
Ripple and plane cross-lamination. 

Interdigitated, slumped contact, 23 m, LJ~ott and 'Lower' 
Lynott Formation. Coarse dolomitic sandstone overlies 
dolomitic siltstone. 

Thin-bedded to lami~ated dolomitic siltstone; some shale. 
Mostly plane laminated. Abundant slump folds and ripple marIes. 

MEASURED SECTION MALLAPUNYAH 2. 
"'US 1/67.1 
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Massive bedded dolomite with abundant stylolites parallel and 
perpendicular to bedding, and also at more or less random 
angles to bedding. Beds are characterised by presence of 
tar~entially laminated oncolites ranging from 0.5 - 20 cm 
in diameter, and from round to ellipsoidal. Beds also 
contain irregular clasts up to 50 cm in diameter, some 
of which also are unevenly internally laminated. Oncolites 
and clasts tend to be brownish, matrix is grey dolomite. 
Contacts of oncolites and clasts tend to be stylolytic. 

Dolarenite with quartz and chert pebbles, and thin beds of 
dololutite. Ripple drift larr.ination and flake breccias~ 
Thin pink (?) tuff beds. 

Rippled dolarenite, capped by pink (?) tuff bed. 

Red and purple very ferruginous dolomitic fine sandstone 
and siltstone. Some cross bedding and slump structures. 

Medium-bedded ferruginous dolomitic sandstone with cross­
bedding. 

Ze2'O mark is at the presumed base of the Amos Formation. 

MEASURED SECTION MALLAPy!w 3. 

AUS 1/672 
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. Thin parallel bedded dolarenite with abundant 
intraclasts. Thin tuff beds at 96 and 89 m. 
Ripple-drift and cross-lamination, chert nodules. 

Massive tuff bed. Top is ripple marked • 

Alternations of red and purple shale and sandy 
dolarenite with intraclast horizons. Abundant 
crystal casts. 

Laminated red and purple shaley siltstone with 
rare dololutite interbeds, grading up into 
shaley dolomite. 

Botryoidal quartz nodules. 

Laminated red and purple fine sandstone and 
siltstone. Tuff beds at 34 and 40 m. 

Unconformahle contact with Amos Formation. 

FIGURE 29. MEASURED SEr:TION MALLAPUNYAH 4. 
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ft __ l9Ttfl~ 

Dolomitic shale and thin-bee_dod dololutite. 

Branching Conophyton on top of domal stromatolites. 

Mainly laminated red and purple dolomitic shale 
with stromatolitic dolomite beds containing 
domal, columnar and stratiform stromatolites, and 
Conophyton. Gypsum and halite casts abundant. 
Coarse oolitic dolarenite at 135 m, some levels 
with conspicuous chert. 
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FIGURE 29 (cont.) 

RecorcI 191./54 

Sandy dolarenite and doloffiitic sandstone. 
Some flake breccia. 

liainly dololutite with chert laminae and nodules, 
abundant flake breccia. Some stratiform stromatolites. 
Thin medium grained sandstone at 334 m. 

30tryoidal quartz nodules and halite casts. 

':le.vy laminated dololuti te with stratiform and rare 
damal stromatolites. In places, small Conophyton 
occur between domes. 

Dolomitic shale and thin-bedded dololutite. 

Stromatolitic dolomite with large domes at Lase, 
overlain by branching columnar stromatolites, then 

branching Conophyton. 

Thin-bedded dololutite with chert nodules and 
laminae, and stratiform stromatolites. Occasional 
small Conophyton horizons. 

(3 of 8) .ws 1/673 
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JIICOrd rvrafi~ 

Thin-bedded saLdy dolarenite with flake breccias • 

Two beds of branching Conophyton. 

Sandy dolarenite with dololutite flake breccias. 
Thin cross-laminated quartz sandstone at 463 m. 

Thin-bedded dololutite and dolomitic shale with 
some flake breccia • 

. Inclined, branchir~ Conophyton. 

Thin-bedded dololutite and dolomitic shale 
with some flake breccia, and sandy intervals. 

Thin.bedded, low-angle small-scale cross-bedded, 
fine-grained sandstone, dolomitic at some levels. 

Red and purple shale and dololutite with halite 
8.I'.d gypsum casts, and mud-crac;cs. 

(4 of 8) AUS 1/573 
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FIGURE 29 (cont.) 

~fCord ,",,54 

I 

Thick to very thick-bedded pinkish green dolarenite, 
recrystallised. Residual sedimentary stI~ctures 

include: ripple marks, cross bedding, flake breccias, 
domal stromatolites, and pcssible Conophyton. Thin 
interbeds. of grey,pJQ~e-Iaminated dolarenites with 
occasional intraclasts. 

Stromatolitic dolarenite containing abundant small 
conical stromatolites, and small branching Conophyton, 
and some small colUmnar stromatolites. Some thin 
bedded dolarenite with intraclasts. 

Thin bedded dololutite and dolarenite with flake 
breccia interbeds. Some stratiform stromatolites. 

Beige to brown weathering stromatolitic dololutite • 
Very large domal stromatolites at base overlain by 
seq~ences of large and small walleQ columnar 
stromatolites. The synoptic height of the stromatolites 
declines towards the top of the sequence, giving 
rise to stratiform stromatolites. 

Thin-bedded dolarenite with dololutite intraclasts 
and some stratiform and low d01na1 stromatolites. 

Thin-bedded dolarenite and dololutite with inter­
beds of cuspate small stromatolites. 
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FIGURE 29 (cont.) 

"~Of"d 1918~ 

Thick to very-thick-bedded pinkish green dolarenite, 
recrystallised. Residual sedimentary structures 
include: ripple marks, cross-bedding, flake breccias, 
domal stromatolites, and possible Conophyton. Thiru 
interbeds of grey,pione-laminated dolarenites with 
occasional intraclasts. 
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FIGURE 29 (cont.) 

~rntfM 

Chocolate-brown-weathering dolarenites with large 
laterally linked domal stromatolites at one 
horizon • 

Thin-bedded grey dolarenites with tabular cherts. 
Some quartz sandstone with low angle cross-bedding. 

Thick to velJr-thick-bedded pinkish green dolarenite, 
recrystallised. Residual sedimentary structures 
include large domal stromatolites, flake breccias, 
and cross-bedding. Interbeds of thin-bedded 
dololutite with halite casts and possible gypsum 
casts. 

Dolomitic shales. with thin dololutite interbeds. 
Some flake breccia horizons and tabular cherts. 

No outcrop, but abulidant dololutite fragments .• 

Ridge-type Conophvton. 
Thin bedded dolarenite. 

Cross-bedded sandstone, now.silcrete. 

Thin-bedded dolar~nite with occasional dololutite 
intraclasts. 

Ridge-type ConoRhYton. 
Thick bedded dololutite with abundant large chert 

nodules. 

Cross-bedded coarse oolitic sandstone, now silcrete • 

(7 of 8) AUS 1/673 
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flee" tmfH 

No exposure to the base of the Dung~nnie Formation 
section Mallapunyah 05 for 70 m. 

Thin-bedded,p~".-laminated dololutites, 
green siltstone and shale. 

(8 of 8) AUS 1/673 
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Metre5 
155-

130-
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110-
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t-C_ 

70-
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50_ 

',' 

20 -

10_ 

0-

C18DY" whi tc quartzi to wi tll ;JUr.,lc mud partings 
at base. White quartz-filled mud-cracks in 
purple mudstone. 

Very-thick-bedded reddish sandstone with some 
thinner-bedded micaceous partings. 

Poorly exposed red and purple siltstone, fine 
sandstone and shale. 

Red and brown siltstone and fine sandstone 
,d th occasional thin beds of sandy dolareni teo 

Purplish red dolarenite with medium grained 
quartz sand. PIQn~ - laminated at base, stratiform 
stromatolites after 1 m. 

70 m of stratigraphic section missing between the 
Dungaminnie Formation (Mallapunyar. 05), and top 
of Balbirini Dolomite (Mallapunyah 04). 

FIGURE 30. MEASURED Sl!)CTION MALLAJ'UNYAH 5. 

AUS 1/674 

Record 1918/"+ &' 
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Metres
11 0 -

Dolomitic sandstone and fine sandy dolarenite.
Flame and slump structures, flake breccias and
some ripple marks.

100

9 3 -

Indistinctly thin-bedded fine-grained micaceous
sandstone. Some cross lamination and slumped
bedding.

80-
Very coarse grained quartz sandstone to granule
conglomerate. Well-sorted and. weakly cemented.
Fine-grained medium-thick-bedded quartz sandstone
with load caF;ts, slump structures and cross bedding.

70_

60 -

50- Very poor to no exposure of fine grained sandstone,
probably medium to thick-bedded. Parting lineations,
current lineations,ripples, and prod marks in float.

40_

30_

20-

10 -

FIGURE 31. MEASURED SECTION MALLAPUNYAR 6.

(1 of 2) AUS 1/675

Record 1972/54
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FIGURE 31 (cont.) 

Rf(Ord/tT,(S4 

l'lell-sorted, whi te q~artz s:mdstone, fine to very­
fi,ne-grajned, very thick bedded. 

Dolarenite with stratiform and domal stromatolites. 
Very_fine-grained sandstone at base, load casts. 

Plane-laminated dol~renite with erosional char~el at 
base. Large (60 cm ) blocks of tumbled and disoriented 
stromatolitic cherty dololutite. Dewatering structures. 

Fissile thin-bedded dolarenite with small domal 
stromatolites in slumped bed at base. 

Thin-bedded dololutite and dolarenite with ripple 
marks, slump structurES and erosional features, 
and (?) distorted slumped small domal stromatolites. 

Fine sandstone with dolomitic oolite at top. Halite 
casts throughout, including in the dolomitic oolite. 

Sandy dolarenite with stratiform stromatGI~tes. 
Prominent whitish chert beds. 

Large Conophyton coiumns, at least 80 cm high. 
Consistently inclined at 670 towards the west. 

Laminated sandy dolarenite with abundant flake 
breccia. Rare cross-lamination and ripple drift. 
Some ooli te's near top. 

Red and purple fine grained sandstone and siltstone 
poorly exposed. ,Flaggy parting,. clay clasts. 

(20' 2) AU. 1/675 

f" 



 

Mehes
40-

30 -

20-

10

0 -

  

Very-fine-grafned quartz sandstone with tabular cross-
beds and clay clasts.

Stratiform stromatolites with oncolites and chert nodules.

Cherty dolomites with teepee structures and polygons.
Cross-bedded fine-grained dolomitic sandstone.
Finely laminated dolarenite.

Dololutites with stratiform and small domal stromatolites.
Divergently branching Cononhvton.
Stratiform & dorsal stromatolites in dololutites, slumping

in stromatolite horizons.

Thin-bedded dololutite and dolarenite with flake breccia,
stratiform stromatolites & occasional domes with parasitic

domes on top.
Stromatolite complex with domes, and Cononhvton.

Dololutite & . dolarenite with abundant tabular and nodular
chert. Ripple-drift cross-bedding, flake breccia, slumped
stromatolite beds. Small domes and stratiform stromatolites.

FIGURE 32. MF.A,SURED SECTION MALLAPUTLAH 13.

AUS 1/876 •

Record 1178/54



Nie+res

27 -

20 _

Sideritic marble with massive gypsum and anhydrite
pseudomorphs. Laminar and nodular chart.

Dololutite with stratiform stromatolites and
occasional flake breccias. Scattered gypsum
pseudomorphs in crystal 'felts'.

10

0

Laminated dolomitic green shales.
Laminated dololutite with stratiform stromatolites
and some sand lenses. Some graded laminae.
Tuffaceous shales with some shards. Purple and

•green shales.

FIGURE 33. MEASURED SECTION BATTEN

AUS 1/677

Record 1978164



Ma r es

 

13 -

10 -

   

D=a1 and colunnar :;r07.atolitcs with cilert nodules.
Oolite Marker Bed. 3cob-units in sani_y dolarenite.

Dololutite with stratiform and domal stromatolites.

Sandy dolarenite with oncolites and flake breccia.

Flat laminated dololutite with nodular chert.

     

FIGURE 34. MEASURED SECTION MALLA.PUNYAH 7.

Recta:110778M
^ AUS I/676



30 -

20-

1 0 -

M e+ res

52 -

-

Thick-beddd,^saf:dstone. Local unconformity.
Dololutite with st .,.atiform stromatolites.
Dololutito with Cono-phyton.

Dololutite with stratiform stromatolites.

Dololutite with stratiform stromatolites.

Dololutite with Conophyton on top of domal
stromatolites.

Dololutite with stratiform stromatolites, flake
breccia, and pre bedded dololutite.

Dololutite with domal and stratiform stromatolites.

Oolite Marker Bed. 3 sub-units in dolarenite.

Dololutite with domal and stratiform stromatolites.

Dolarenite with oncolites and stratiform stromatolites.

Dololutite with stratiform stromatolites and chert
nodules.

Dololutite with flake treccia.

FIGURE 35, MEASURED SECTION MALLAPUNYAB 8.

AUS 1/679

Record-W*54
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30
^EV

•=1
c>^ttlt•

20 -

-------
^C, as* to  ^

-

Stromatolitic complex with domal, columnar and
stratiform stromatolites. Conophyton at 97-98 m.
Oncolites and ooliths also present, associated
with coarse sandy dolarenite. Flake breccia
occurs in beds and also between stromatolites.
Abundant larinar and nodular chert.

0 o i=1
Vtlj^myiY,

Oolite iarl:er led. 3sub-units in dolarenite.
====ma^Dololutite with stratiform and ckmal stomatolites.
Wr----- --•••••^Some fla•e breccia.

Dolarenite with oncolites and eoliths.

7 -0.:79,•154
Dololutite with stratiform and domal stromatolites.
Some flake breccia andpline-laminated dololutite.

Sideritic marble with massive gypsum and anhydrite
pseudomorphs, and interbedded dololutite with
scattered gypsum pseudomorphs. Laminar and nodular chert.

Interbedded dololutite and magnesite with scattered
gypsum pseudomorphs.

Sideritic marble with massive gypsum and anhydrite
pseudomorphs. Laminar and nodular chert.

Interbedded dololutite and magnesite with mudcracks
and flake breccia, with occasional stromatolites.
Scattered gypsum pseudomorphs.

Sideritic marble with massive gypsum and anhydrite
pseudomorphs. Laminar and nodular chert.

Pori-bedded dololutite alternating with flake breccia,
with occasional gypsum pseudomorphs.
Sideritic marble with massive gypsum and anhydrite
pseudomorphs. Laminar and nodular chert.

Interbedded plane-laminated dololutite with flake
breccia. Some mud cracks.
Sideritic marble with massive gypsum and anhydrite
pseudomorphs. Laminar and nodular chert.

InterbeddedOne-laminated dololutite with stratiform
stromatolites and flake breccia. Some interbedded
red siltstone and some mud crack horizons.

Me+res
99 -

90 -

70 _

60 -

40

FIGURE 36. MEASURED SECTION 1ALLAPUNYAH 9.

1^
itecord 1918fs4
^ MIS 1/880
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Stromatolitic complex with domal and stratiform
stromatolites. Oncolites and ooliths also present
associated with coarse sandy dolarenite. Flake
breccia occurs in beds and between stromatolites.
Abundant laminar and nodular chert.

Oolite Marker Bed. 3Sub-units in dolarenite.

• Dololutite with stratiform, domal and small
columnar stromatolites. Some flake breccias.

Dolarenite with oncolites and ()antes.

Dololutite with some stratiform and domal
stromatolites. Abundant flake breccias and pore-
laminated dololutite.

Dololutite with stratiform and domal stromatolites
and some flake breccia horizons.

FIGURE 37. MEASURED SECTION MALLAPUNYAH 10.^ AUS 1/681

Record WT./4
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40 -
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Me4Te5
59 _

5C _ 0 

Sideritic marble with massive gypsum and anhydrite
pseudomorphs. Laminar and nodular chart.
Stratiform stromatolites and Conophvton totally
replaced.

Dololutite with stratiform and domal stromatolites.
Ooliths and flake breccias occasionally, and
scattered small gypsum pseudomorphs.

Purple and brown shales.

Massive dololutite with stratiform stromatolites.
Scattered small gypsum pseudomorohs and roundish
chert nodules (? after anhydrite). Greenish purple

mudstone at base.
Vitric tuff beds.
Black and purple shales with nodules of carbonate.

FIGURE 38. MEASURED SECTION MALLAPUNYAH 11. AUS 1/682

Record 1919/64



Thick-bedded dolarenite with interbedded
thin-bedded siltstone.

120 -

110 -

100

90 -

Medium to thick-bedded dololutite with nodular
and laminar chert. Stratiform stromatolites.

70 -

60 -

50 -

30 - Sideritic marble with gypsum and anhydrite
pseudomorphs. Interbedded with dolarenite.

20 —

1 0 -

11

Thick to very-thick-bedded dololutite with
stratiform and domal stromatolites. Lower
part of section contains dominantly grey and
purple siltstone and shale.

FIGURE 39. MEASURED SECTION MALLAPUNYAR 
^

;I of 2) AU S I/683

Record )9104
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FIGURE 39 (cont.). 

Brown, thin to medium-bedded quartz sandstone, 
with minor bands of flaggy dolomi t e and chert. 
Dololutite flake breccia in places. 

Grey dolareni t e Ifi th abundant flake breccia . 
Stratiform stromatolites with cher t bands. 

Oolite Marker Bed. 3 ,~b ·units in dolarenite. 

Dolarenite with stratiform and d0mal stromatolites. 
Laminar and nodular chert . 

Dololutite with several oolith beds, some chert 
bands. Stratiform and domal stromatolites. 

Dolarenite with quartz sand intercalations . 
Stratiform stromatolites with laminar and nodular 
chert. 

(2 01 Z) AUS 1/683 
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-33-

APPENDIX II McARTHUR BASIN PROJECT 1977 

List of samples from measured sections 

selected for detailed examination (e.g. 

petrology, palaeontology, mineralogy, or 

chemistry) . . 

Registered No.: refers to BMR registered specimen number in 

which the first two digits refer · to year submitted, the third and fourth 

(10) refer to the proj ect number, and the 1 astfour to a specific locality; 

each specimen at the locality is then identified by a letter of the 

alphabet. 

2) MIS No.: Field number. 

3) Level: refers ·to mark (white or red paint) appropriate to this 

point on rock at section (usually in 1.5 m intervals). 

4) . Height: height in metres above base of section. 



Reg'd No. M/S 

No. 

77100096A A 

77100096B B 

II C C 
I! 0 0 

I! E E 
I! F F 
I! G G 
I! H H 

I! I I 

I! J J 

I! K K 

77100555 1/1 

I! 0556 1/2 

-34-

Level Height Unit Lithology 

BORROLOOLA 1 (Fig. S) · 

1 .5 

1.2 2.0 

1.5 2.5 

2.5 3.4 

2.8 4.1 

3.4 5.3 

4.1 6.2 0 
U 
...J 

I! I! ~ 
>--

5.5 8.5 

27.8 45 

29.5 44 

GLYDE 1 (Fig. 9) 

>--
8 12 U..l:"': 

2~ 
9 14 ~o::: 

CQU 

! 

Thin-bedded dolarenite with ripple-

drift cross-lamination. 

Cherty dololutites, with stromatol-

ites, stratiform and domal, mud-

cracked algal-mat, teepee structur:s 

on various scales, and lensoid 

quartz arenite bodies, probably 

channel sands. Flake breccia also 

abundant. 

Stromatolitic cherty dololutite, 

with oncolites and doma1 stromatOlites, 

and possible gypsum 

cracked units. 

i 
i 

casts in mud-

Tufffaceous dolomi tic shale. Grey , 
i 

wjjspy laminae. Carbonaceous. 
,I 



Reg'd No. 

77100557 

" 

" 0558 

" 0559 

0560 

" 0561 

" 0562 

" 0563 

77100564 

77100565 

" 0566 

" 0567 

M/S 

No. 

1/3 

1/4 

1/5 

1/6 

1/7 

1/8 

1/9 

1/10 

1/11 

1/12 

1/13 

Level 

10 

12 

13 

16 

20 

26 

28 

30 

32 

35 

37 

-35-

Height Unit 

15 

18 

19.5 

24 

30 

39 

42 

45 

48 

52 

56 

I 

/ 
! 

Lithology 

Medium-thin-bedded dololutite with chert 

bands and spheres. Occasional slump 

beds. 

Clastic dolomite 'slump breccia. Angular 

blocks of dololutite and chert in dolo­

ultite matrix. 20-cm band buff dolar­

enite at base. 

Flat-bedded dololutite with frequent 

chert bands at base, and slumped bed 

at base. 

Massive slump breccia. Angular fragments 

of dololutiteand chert in 

dolarenite matrix. 

Dololutite with graded-bedding and 

ripple-drift cross-lamination. Some 

flake breccia and chert spheres. 

Abundant chert bands in places. 

Sandy dol arenite with flake breccia, 

graded-bedding and slumping. 

Do1arenite, with ripple-drift cross­

lamination, graded-bedding, upwards­

fining sequences and slump structures. 



Reg'd No. 

77100568 

" 0569 

77100570 

77100571 

77100572 

" 0573 

" 0574 

" 0575 

" 0576 

" 0577 

" 0578 

" 0579 

" 0580 

" 0581 

" 0582 

" 0583 

~1/S 

No. 

1/14 

1/15 

2/1 

2/2 

2/3 

2/4 

2/5 

2/6 

2/7 

2/9 

2/10 

2/11 

2/12 

2/13 

2/14 

2/15 

Level 

39 

44 

50.5 

53 

60 

60 

60 

100 

116 

193 

194 

195 

196 . 

224 

208 

225 

-36-

Height Unit Lithology 

58.5 

66 

GLYDE 2 

76 

79 

90 

90 

90 

149 

174 

291 

292 

294 

294 

336 

312 

339 

Dolarenite, sand in places, with intra­

clast horizons. Ripple-drift cross­

lamination, and some upwards-fining 
o 
~ sequences. Slumping in top part of 
<t: 
~ 
u.l se.ction. Chert spheres at base. 
0:: 

(Fig. 

z 
0 
H 
E-< 
<t: 
~ 
0 
u.. 
E-< 
E-< 
0 
Z 
>-
....:l 

~ 
u.l 
g 
....:l 

z o 
H 

i 
o 
u.. 

~ o z 
>­
....:l 

10) 

Flaggy-laminated purple pink, buff and 

white plane-laminated dolomitic ex-

pyritic siltstone. 

Grey dolomitic shale .with interbedded 

thin slumped beds. 

White cherty shale. Occasional ripple 

marks. Thin-bedded do1olutite with 

ripple-drift cross-bedding. 

Dolomitic red, purple, and green fine 

sandstone and siltstone. Cherty dolo­

lutite interbeds with domal stromat­

olites. Some quartz arenites. 

Dolomitic red, purple, and green fine 

sandstone and siltstone. Occasional 

botryoidal quartz nodules. Ripple-



Reg'd No. 

" 0.584 

" 0.585 

" 0.586 

" 0.587 

" 0588 

" 0.589 

" 0.590. 

" 0.591 

" 0.592 

7710.0.593 

7710.0.594 

7710.0.595 

" · 0.596 

" 0.597 

7710.0.598 

" 

" 
" 

" 
" 

" 
" 
" 

0.599 

0.60.0. 

0.60.1 

0.60.2 

0.60.3 

0.60.4 

0.60.5 

0.60.6 

M/S 

No. 

2/16 

2/17 

2/18 

2/20. 

2/21 

2/22 

2/23 

2/24 

2/25 . 

2/26 

2/27 

2/28 

2/29 

2/30. 

2/31 

2/32 

2/33 

2/34 

2/35 

2/36 

2/37 

2/38 

2/39 

Level 

229 

232 

234 

290. 

296 

297 

297 

298 

298 

332 

337 

340. 

340. 

344 

361 

365 

368 

369 

372 . 

374 

379 

379 

399 

-37-

Height Unit 

343 

348 

35.1 

435 

444 

446 

446 

447 

447 

498 

50.5 

510. 

510. 

516 

541 

547 

552 

554 

558 

568 

569 

598 

598 

z 
0 
~ 

E-

~ 
0 
[.l.. 

E-
E-o z 
>-
.....J 

z o 
H 

i 
o 
[.l.. 

Lithology 

drift cross-laminatiori, occasional mud 

cracks. Small domal stromatolites and 

teepee structures in interbedded cherty 

dololutites. 

Dolomitic siltstone and some sandy 

dolarenite with no obvious internal 

lamination. Botryoidal quartz nodules 

throughout section, some of which coal­

esce to form beds. Crystal casts of 

anhydrite and barite at top of section. 

Red and purple dolomitic siltstone and 

fine sandstone. 

Fine sandstone and siltstone, purple 

and brown, cross-laminated, ripple­

marked. Dolomitic cement at some 

horizons, abundant red, massive, bot­

ryoidal quartz nodules at numerous 

horizons • . Some convolute bedding and 

upward-fining sequences. 

\ 
\\ 
------------~------------------------------



Reg'd No. 

77100520A 

77100520B 

77100036A 

" 0036C 

" 0036D 

MIS 

No. 

A 

B 172 

( 1) 

(3) 

(8) 

Level 

125 

258 

6 

12 

16 

-38-

Height Unit Lithology 

GLYDE 3 (Fig. 11) 

187 Thin-bedded, greenish weathering fine to 

medium-grained quartz sandstone with 

abundant clay clasts, and groove and 

scrape marks on bottom of beds, distor­

ted mud cracks (?dewa~ering structures). 

Ripple-drift ·cross-lamination. Large 

erosional channel at 204 m. with coarse 

slumped sand body. Occasional coarse 

sands at intervals through section, 

impersistent laterally. Possible swash 

marks at one horizon. Thin-bedded, 

greenish-weathering fine to medium­

grained quartz sandstone with abundant 

clay clasts and groove and scrape marks 

on bottoms of beds. Ripple-drift 

lamination. 

KILGOUR 1 (Fig. 14) 

9 

18 

24 

Sequence composed of about 9 cycles, 

each commonly 2-4 m thick. Each cycle . 

consists of thin~bedded siltstone over­

lain by cherty dololutite containing 

pseudo-columnar to bulbous stromatol­

ites, which are in turn overlain by 

thin bands of sucrosic chert. 



Reg'd No. M/S Level 

No. 

771000368 (2) 10 

" 0037A (4) 37 

" 0038C (5) 50 

" 00388 (6) 53 

" 0038A (7) 55 

77100045A 45A 5 

77100047A 47A 14 

771000478 478 22 

-39-

Height Unit Lithology 

16 

56 

75 

80 

83 

Well-sorted, medium sandstone with 

dololutite flakes. 

Parallel-bedded, dolomitic medium 

~ sandstone, with clasts of dololutite, 
~ 

6 and halite casts . 
.....J 
o 
Q 

c::::: 
t.:l 
t.:l 
::l 
0:: 
I..!.J 

~ 
Ul 

Algal laminated dololutite with later-

ally persistent thin wavy chert bands, 

sparse flake breccias. 

Very-coarse-grained oolitic, pisolitic, 

and intraclast dolarenite. 

Mainly very-thin bedded to laminated 

dololutite with small intraclasts. At 

85 m, dolarenite with intraclasts. 

KILGOUR 2 (Fig. 15) 

75 

21 

33 

Dololutite, irregular chert bands/ 

veins large Conophyton. 

Laminated dololutite and silty dolo­

lutite, commonly intraclastic. Irregular 

chert pods, intervals of wavy bedding 

with pinch and swell. 

Recrystallised dolostone, overlying 

brecciated chert with contorted 

Conophyton. These overlie massive dolo­

lutite with large bulbous stromatolites. 



Reg'd No. 

. 77100049A 

77100051A 

77100051B 

77100053A 

771000530 

77100053C 

77100053E 

77100053F 

HIS 
No. 

49A 

5lA 

SIB 

53A 

530 

53C 

53E 

53F. 

Level 

34 

3 

20 

33 

42 

42 

43 

45 

-40-

Height Unit 

51 

Li thology 

Laminated dololutite with silty dolo~ 

lutite, commonly intraclastic. Irreg­

ular chert pods'. Intervals of wavy 

bedding with pinch and swell. 

KILGOUR 3 (Fig. 16) 

2 

30.5 

48.5 

63 

63 

65 

68 

z o 
H 
1-
$ 
C2 
o 
t.L. 

U.l 
H 

Z 
H 

~ 
-t.:l 
o o 
1-

Mainly fine-to-medium dol arenite with 

thin interbeds of wavy laminated dolo­

lutite. Dololutites contain pseudo­

columnar and bulbous stromatolites 

which commonly contain chert. Sparse 

thin oolitic dolomitic beds. Intra­

formational dololutite breccia at 13.5m. 

Fine to medium oolitic and intraclastic 

dolarenite, thinly interbedded with thin 

shaley'calcrete'. 

~1ainly fine/medium quartz oolitic 

dolarenite. Thin interbeds of dolol­

utite, domal and columnar stromatolites. 

Basal conglomerate, cross-bedding at 

top of unit. 

Very coarse quartz dol arenite grading 

to intraclast breccia. 

Thinly laminated silty dololutite, low 

domal stromatolites near top, slumped 

flake breccia at 68 m. 



Reg'd No. 

77100053H 

" 531 

" 53G 

77100076A 

77100064A 

771000648 

77100071H 

" 00718 

" 0071C 

" 0071G 

MIS 

No. 

53H 

531 

53G 

76A 

( 1) 

(2) 

8 

2 

3 

7 

Level 

47 

47 

48 

81 

7.5 

2 

12 

17.5 

20.5 

25.5 

· -41-

Height Unit Lithology 

70 

70 

71 

121 

z o 
H 

i o 
u.. 

Ul 
H 
Z 
H 

~ 
t!) 

o o 
E-< 

Coarse dolarenites and flake breccias 

capped by 1 m bed of oolitic dolarenite. 

Minor dololutite. Chert nodules. 

Massive or laminated dololutite, thin 

dolarenite beds, irregular laminar or 

nodular chert. Large low domal 

stromatolites. 

KILGOUR 6 (Fig. 19) 

11 

87.5 

~ Coarsely crystalline dolomite marble 
H 

~ and dolarenite with domal stromatolites. 
~ 

~8 

~ ~ Partly recrystallised dolomite with 
-H 
~-zz stratiform stromatolites, flake breccias, 
~~ 

< and inclined Conophyton. Laminated 
t!) 

§ dololutite, with some wavy bedding. o 

KILGOUR 8 (Fig. 21) 

18 

27 

31 

38 

::3 
~o:: 
u)Ul 

c::l 
Ul:::: 
~Ul 

~::: 

SE 

Green, red, and brown shale, siltstone, 

and very fine sandstone, very thin­

bedded to laminated, in places dolo­

mitic, or micaceous. Abundant halite 

casts at several levels, and some 

ripple marks. Oolitic coarse sandstone 

bed at 32 m. 

loP( 



Reg'd No. 

77100071D 

" 0071E 

77100071F 

77100073D 

" E 

" F 

" G 

77100080A 

" 

" 
" 
" 

80B 

80C 

80D 

80E 

77100080F 

MIS 
No. 

4 

5 

D 

E 

F 

G 

6 

A 

B 

C 

D 

E 

F 

Level 

36 

36 

42 

18 

30 

31 

38 

4.5 

6.5 

9.5 

12 

13 

17 

-42-

Height Unit Lithology 

54 

55 

63 

~ 
~ 

~ ~ Dololutite with irregular lamination, 
~~ 
~ 

5~ some domal stromatolites interbedded 
~- d ~ with red, brown, and purple shale an 

< 

siltstone. Wisps and nodules of chert, 

often sucrosic. 

8 ~ ------------------------------------------
=>H 
~~ 
~o 

~c3 
~o 

Sucrosic tabular cherts. 

KILGOUR 9 (Fig. 22) 

27 

45 

46 

57 

u.l 
Z o 
E-< 
U) 
o 
~ 
U) 

j 
o o 
~ 
E-< 

Very fine-to-medium-grained quartz 

sandstone: some intervals with dolomitic 

cement. Ripples, micro-ripples, parting 

lineation, groove and scrape marks, 

clay clasts and erosional channels, 

halite casts. 

KILGOUR 10 (Fig. 23) 

7 

9.5 

14 

18 

19 

26 

z o 
H 

i o 
u.. 

Interbedded red, purple, and brown 

shale, silt, and fine sandstone, commonly 

dolomitic with botryoidal quartz 

nodules at a number of horizons ranging 

up in maximum diameter to 60 cm. Some 

~ mud cracks and crystal casts. 

~ 
j Interbedded red, purple, and brown shale 
~ 

~ silt, and fine sand, with abundant mud 

cracks. Dolomitic cement near the base 

and occasional flake breccia. 

101.. 



Reg'd No. 

77l00080G 

77l00079A 

77100081B 

77100081C 

771000810 

" E 

77100081F 

" 
" 

I 

K 

MIS 

No. 

G 

79A 

81B 

81C 

810 

81E 

81F 

81F 

81K 

Level 

29 

23 

33 

41 

51 

56 

69 

69 

69 

-43-

Height Unit 

44 

92 

108 

120 

134 

142 

161.5 

161.5 

161.5 

~ 
>-<z 
ZO 
=>H 

~~ 
-<0 ;z:u... 

~ 
E-< 
H 

~ 
.....:l 
o 
o 
-< 
H 
.....:l 

~ 

Lithology 

Oololutite with stratiform and domal 

stromatolites, chert and quartz nodules 

and veins. Bed of inclined Conophyton. 

Crystalline dolostone with bulbous and 

domal stromatolites near base, cuspate 

forms near the top. 

Purple, thinly-interbedded fine dolar­

enites and dololutites, sparse very 

coarse dolarenites, large dololutite 

flakes. Pseudo-columnar and domal 

stromatolites. Isolated, rare Conophyton 

at 106m and onco1ites at 110 m. 

Rippled shaley dololutite on top. Mainly 

oolitic dol arenite and flake breccia, 

with thin interbeds of algal laminated 

dololutite. Intraclasts common. 

Thinly bedded and laminated dololutite 

and fine dolarenite, extensively inter­

clasted, with rar~ domal stromatolites. 

Sandy, very coarse dolarenite and flake 

breccia. 

103 



Reg'd No. 

77100081H 

77100081J 

77100106A 

77100106B 

" C 

77100106D 

" E 

" 

" 
" 
" 

F 

G 

H 

I 

77100108A 

" 
" 
" 

B 

C 

D 

MIS 

No. 

81H 

81J 

A 

B 

C 

D 

E 

F 

G 

H 

I 

A 

B 

C 

D 

Level 

70 

79 

11 

15 

15 

23 

30.5 

32 

36 

45 

58 

104.5 

105 

107.5 

112 

-44-

Height Unit 

162 

175 

l-Ll 
E-< 
H 

~ 
....:l 
o 
o 
<r: 
H 
....:l 

~ 

Lithology 

Dololutite with bulbous and branching 

columnar stromatolites. 

Thin wavy laminated dololutite and 

fine sandy dolarenite; tabular cherts, 

rare domal stromatolites. 

KILGOUR 11 (Fig. 24) 

16 

23 

22.5 z o 
H 

~ 
~ o 
~ 

~ 
0... 

35 j 
....:l 

46 ~ 

48 

54 

67.5 

87.5 

135 

136 

140 

146 

1 
( 

/ 

Hematitic sandstone and siltstone with 

silicified Conophyton bed at base. 

Thin to medium and irregularly bedded 

purple fine dolarenite and silty dolo­

u1ite, with dolomitic and quartz 

sandstone interbeds near base; ripples, 

scours, cross-bedding and desiccation 

cracks; halite casts at 20 m. 

Pebble conglomerate of chert and dol­

omite pebbles ~n graded coarse sand­

stone; overlain by coarse, rippled 

quartz dolomitic sandstone. 

Thinly-bedded dolomitic fine sand­

stone, siltstone and shale with 

botryoidal quartz nodules, and thin 

chert bands (tuffs). Rare cross­

lamination and ripples. 

rot( 



Reg'd No. 

77100110A 

" 
" 
" 

77100607 

77100608 

B 

C 

D 

77100609 

" 0610 

" 0611 

" 0612 

" 0613 

" 0614 

" 0615 

77100667 

M/S 

No. 

A 

B 

C 

D 

3/1 

3/2 

4/0 

4/1 

4/2 

4/3 

4/4 

4/5 

4/6 

4/7 

Level 

206 

206 

211 

211 

74 

74 

2 

2 

8 

10 

15 

16 

17 

22 

-45-

Height Unit Lithology 

151 

152 

157 

158 

~z 
>-<0 
ZH 
::JE-< 

j~ 
.....:10 
~U-. 

Thinly-bedded, purple, red, green, and 

brown dolomitic fine to medium sand­

stone and siltstone, dololutite intra­

clasts. ~1ud cracks and ripple lamin­

ation. Large botryoidal quartz nodules 

very abundant, forming tabular beds in 

places. Two thin vitric tuff beds. 

MALLAPUNYAH 1 (Fig. 26) 

112 

112.5 

E-< 
E-< o zz 
>-<0 
.....:lH 

ili$ 
;:.:;:& 
00 
.....:lU-. 

Thinly-bedded to massive dolomitic 

siltstone, often leached. Pyritic in 

places. Slumped beds and some syneresis 

cracks . 

MALLAPUNYAH 2 (Fig. 27) 

3.5 

4 

12 

14.5 

23 

24.5 

25.5 

32.5 

Z 

Thinly-bedded dolomitic siltstone and 

shale slumping common near the base of 

the section. Ripple marks and upwards­

fining sequences near top. Some inter-

8 digitation of slumped and undisturbed 
E-< 
~ siltstone. Contact between Lynott and 

~ Lower Lynott is at about 23 m. 

~ o 
~ Coarse-to-medium-grained recrystallised 
.....:l 

dolomite. Internal structure obscure 

but possible steeply convex to conical 

laminations, which may be Conophyton 

relict laminae. 

(Q)" 



Reg'd No. 

77100616 

" 0617 

" 0618 

" 0619 

77100620 

77100621 

77100326A 

77100326B 

M/S 

No. 

4/8 

4/9 

4/10 

4/11 

4/12 

4/13 

A 

B 

Level 

28 

29 

35 

38 

49 

53 

44 

49-52 

-46-

Height Unit 

41 

44 

52.5 

56.5 

74 

80 

6 
H 

i 
o u.. 

t:: 
o z 
>­
.....:l 

Lithology 

Stromatolitic unit with Conophyton at 

top and base, and domal and stratiform 

stromatolites cornmon throughout. 

Dololutites with chert nodules and 

lenses. Abundant crystal casts in centre 

of unit, and occasional mud cracks and 

ripples. 

Sandy to silty dololutites. Some mud 

cracks and fining-upwards sequences and 

abundant crystal casts. Ripple lamin­

ation of various kinds is typical of 

this unit. 

MALLAPUNYAH 3 (Fig. 28) 

66 

78 

z o 
H 

~ 
0:: o 
u.. 
U) 

~ 

Massive dolomite with abundant stylolites 

parallel to and perpendicular to bedding, 

and also at more or less random angles 

to bedding. Beds are characterised by 

presence of tangentially laminated on­

colites ranging from 0.5 to 20 cm. in 

diameter, and from round to ellipsoidal. 

Beds also contain irregular clasts up 

to 50 cm in diameter, some of which 

also are unevenly internally laminated. 

Oncolites and clasts tend to be brownish. 

Matrix is grey dolomite. Contacts of 

oncolites and clasts tend to be 

stylolytic. 

( oft, 



Reg'd No. 

77100328A 

" B 

" C 

" 0 

77100330A 

7710030M 

77100330B 

" 
" 

C 

o 

77100330E 

77100330F 

" 
" 

G 

H 

77100330N 

MIS 

No. 

A 

B 

C 

0 

A 

M 

B 

C 

o 

E 

F 

G 

H 

N 

Level 

20 

24 

45 

48 

27 

54 

127 

137 

145 

267 

274 

274 

274 

313 

-47-

Height Unit Lithology 

MALLAPUNYAH 4 (Fig. 29) 

30 Laminated red and purple fine sandstone 

36 and siltstone. Tuff beds at 34 and 40 m. 

67 Alternations of red and purple shale and 

72 

113 

154 

263 

277 

290 

475 

484 

484 

484 

543 

P-l 
E-< 
H 
:;: 
o 
.....:l 
o 
CI 

sandy dolarenite with intraclast horiz-

ons, Abundant crystal casts. 

Thin-bedded dololutite with chert 

nodules and laminae, and stratiform 

stromatolites. Occasional small 

Conophyton horizons. 

Thin-bedded sandy dolarenite with flake 

'Z breccias. 
H 
0:: 
H 
o::l 
.....:l 

~ 
Thin-bedded dolarenite and dololutite 

with interbeds of cuspate small strom­

atolites. 

Beige-to-brown-weathering stromatolitic 

dololutite. Very large domal stromatol­

ites at base overlain by sequences of 

large and small walled columnar strom­

atolites. The synoptic height of the 

stromatolites declines towards the top 

of the sequence, giving rise to strati-

~ form stromatolites. 

rfYl 



Reg'd No. 

771003301 

77100330J 

II K 

77100330L 

77100439A 

MIS 

No. 

I 

J 

K 

L 

A 

Level 

329 

355 

366 

516 

2 

-48-

Height 

566 

605 

617 

847 

Unit 

(.J..l 
E-< 
H 

t5 
.....:l 
o o 
H 
Z 
H 
0:: 
H 

o::l 
.....:l 
<C 
o::l 

Lithology 

Stromatolitic dolarenite containing 

abundant small conical stromatolites and 

small branching Conophyton and some 

small columnar stromatolites. Some thin­

bedded dolarenite with intraclasts. 

Thick-to-very-thick-bedded pinkish 

green dolarenite, recrystallised. 

Residual sedimentary structures include 

ripple marks, cross-bedding, flake 

breccias, domal stromatolites, and 

possible Conophyton. Thin interbeds of 

grey, flat-laminated dolarenites with 

occasional intraclasts. 

Thick-to-very-thick-bedded pinkish 

green dolarenite, recrystallised. 

Residual sedimentary structures include 

large domal stromatolites, flake breccias, 

and cross-bedding. Interbeds of thin­

bedded dololutite with halite casts 

and possible gypsum casts. 

MALLAPUNYAH 5 (Fig. 30) 

3 J 
I (.J..l 

HZ zo 
ZH 
HE-< 

~! zo 
::>~ 
o 

Purplish red dolarenite with medium­

grained quartz sand, flat-laminated at 

base, stratiform stromatolites after 

1 m. 

/<!Jg 



Reg'd No. 

77100479A 

77100479B 

77100479C 

771004790 

" E 

77100479F 

) 

MIS 

No. 

A 

B 

C 

0 

E 

F 

Level 

28 

64 

71 

115 

115 

162 

-49-

Height Unit Lithology 

MALLAPUNYAH 6 (Fig. 31) 

42 Very poor to no exposure of fine-

grained sandstone, probably medium-to-

thick-bedded. Parting lineations, current 

lineations, ripples and prod marks in 

float. 
z 
0 
t-I 

96 E-< ? 

~ 
0 

107 ~ 
Dolomitic sandstone and fine sandy 

III 
t-I z dolarenite. Flame & slump structures, z 
t-I 

~ flake breccias and some ripple marks. 
t.!) 
z 
::> 

173 0 
Fine sandstone with dolomitic oolite 

173 at top, Halite casts throughout, includ-

ing in the dolomitic oolite. 

243 Massive white quartz sandstone. 

/°1 
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Table 2. Information on measured sections. 

Measured 

~ection No. 

Borro1001a 1 

Clyde 1 

G1yde 2 

G1yde 3 

G1yde 4 

Kilgour 1 

Kilgour 2 

Kilgour 3 

IKilgeur 4 

:Kilgour 5 

Kilgour 6 

Kilgour 7 

Kilgour 8 

Figure 

No. 

8 

9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Thickness 

measured 

(m) 

50 

70 

638 

317 

77 

110 

108 

147 

90 

61 

144 

140 

63 

Stratigraphic units measured 

Ya1co Fm 

Barney Creek Fm & Reward Dol 

Lynott Fm & lower Ya1co Fm 

Ya1co Fm & Stretton Sst 

Ya1co Fm 

lower Emmerugga Dol 

Unknown: overlies 

Emmerugga Dol 

upper Tooganinie Fm 

lower Emmerugga Dol 

Emmerugga Dol 

unknown: overlies 

Emmerugga Dol 

lower Tooganinie Fm 

Leila Sst Mbr & Myrtle Sh Mbr 

Measured by Relationship 

Muir approx equivalent to G1yde 3 

(lower part) 

Plumb overlain by Ma11apunyah 1 

Plumb part equivalent of Ma11apunyah 

1 & 2 

Muir lower part equivalent to 

Borro1001a 1 

Muir approx equivalent to Ma11apunyah 13 

Jackson, Large approx equivalent to Kilgour 4 & 5 

Jackson, Large approx equivalent to Kilgour 6, 

overlies K 5 

Jackson, Large, overlain by Kilgour 8 

Brown 

Muir approx equivalent to Kilgour 1 

Muir approx equivalent to Kilgour 1 

Muir, Brown approx equivalent to Kilgour 2 

Muir, Brown overlies Kilgour 9, 

overlain by Kilgour 3 

Jackson, Muir overlain by Kilgour 1 



Table 2 (Continued) 

Thickness 

Measured Figure measured Stratigraphic units measured Measured by Relationship 

section No. No. (m) 

Kilgour 9 22 94 Tatoola Sst Muir, Brown overlies Kilgour 10, 

overlain by Kilgour 7 

Kilgour 10 23 216 Mallapunyah Fm & Amelia Dol Brown, Jackson, overlies Kilgour 9 

Large, Muir 

Kilgour 11 24 180 Mallapunyah Fm Large, Muir overlain by Kilgour 12 

Kilgour 12 25 88 Amelia Dol Brown, Jackson overlies Kilgour 11 

Mal1apunyah 1 26 170 lower Lynott Fm Plumb overlies Glyde 1 

Ma11apunyah 2 27 103 upper Lynott Fm Plumb part equivalent of Glyde 2 

Mallapunyah 3 28 87 Amos Fm Muir overlain by Ma11apunyah 4 

Mall~punyah 4 29 950 Balbirini Dol Muir overlain by Mallapunyah 5 

Mallapunyah 5 30 135 Dungarninnie Fm & lower Lirnrnen part equivalent of Mallapunyah 6 

Sst Muir 

Mallapunyah 6 31 243 Dungarninnie Fm & lower Lirnrnen part equivalent of Mallapunyah 5 

Sst Muir, Jackson 

Mallapunyah 13 32 41 Ya1co Fm Muir 

-= 
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Table 3. Information on measured sections: sect~ons measured previously, not available elsewhere 

Measured 

section No. 

Baten 1 

Mallapunyah 7 

Mallapunyah 8 

Mallapunyah 9 

Mallapunyah 10 

Mallapunyah 11 

Mallapunyah 12 

Figure 

No. 

33 

34 

35 

36 

37 

38 

39 

Thickness 

measured 

(m) 

27 

15 

52 

99 

64 

59 

235 

Stratigraphic units measured Measured by Relationship 

Mallapunyah Fm & Amelia Dol Muir (1975) approx equivalent of Mal1apunyah 11 

Amelia Dol Muir (1975) part equivalent of Mallapunyah 

8, 9, 10 

Amelia Dol Muir (1975) part equivalent of Mallapunyah 

9, 10 

Amelia Dol Muir (1975) equivalent of Mallapunyah 10 

Amelia Dol Muir (1975) equivalent of Mallapunyah 9 

Mallapunyah Fm & Amelia Dol Muir (1975) approx equivalent of Batten 1 

Amelia Dol (Type Section) Smith (1960) complete section of Amelia Dolomite, 

Leila Creek area. 
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