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STRATIGRAPHY CORRELATION AND SEDIMENTARY HISTORY OF
ADELAIDEAN (LATE PROTEROZOIC) BASINS IN AUSTRALIA .ff“

An:ByJ .
T W.V, Preiss and B.G. Forbes

Degartment of Mines and Energy, Adelaide, South Australlaj
ABSTRACT - | :

Prelss, W.V. and Forbes,.B G Stratigraphy correlation and
sedimentary h1story of Adelaidean (late Proterozoic) ba51ns ‘in
Australia. |

Adelaidean (late Proter0201c) t1me 1s represented by the X
Precambrian portion of the very thick and well exposed sequence
in the Adelaide Geosyncline (its stratotype basin)- in South Australia.
Comparable Adelaidean sedimentation, including the deposition of-
glac1ogen1c sediments, is recorded in other 1ntracraton1c and
epicratonic ba51ns extending northwards across Australia. ' The
inception of this system of basins and of similar and approximately
coeval basins and geosynclinal systems elsewhere in the world may
be related to a break-up of a large continental landmass during the
1ate Proterozoic, |

In the Adelaide Geosyncline, which lies to the east‘of the
Gawler Craton and its cratonic.platform cover~(tne Stuart Shelf),
up to 15 km of nainly shaliow.water sediment accumulated, partly
in intracratonic troughs and perhaps partly on a miogeoclinal |
continental shelf. The earliest sedimentation is associated with B
rifting and basic volcanism. An age estimate of about 1100 Ma for
the base of the Adelaidean is based on correlation of these
volcanics of the Adelaide Geosyncline’w1th dated volcanics on
the Stuart Shelf. The early Adelaidean sequence commences with

basal blanket sands, shelf carbonates and basaltic volcanics,

followed by mixed carbonate; ciastic and evaporitic beds (Callanna -

"Beds). The overlying Burra Group consists of a number of west-



derived, possibly deltaic cycles and magnesite-bearing platform
carbonates. = The unconformably overlying late Adelaidean Umberatana

Group contains the lower giacial beds (including the Sturt Tillite),

inﬁerglacial siltstone (dated at about 750 Ma) and carbonate,

and the upper glécial beds. The succeeding Wilpena Group: is
entirely postglacial., It commences,with‘a‘distinétivé "cap"
doiomite above the upper glaéials, and contains mainiy fine to
medium clastics; its uppermost unit, the Pound Subgroup, contaips
the Ediacara metazoan assemblage.

Late Adelaidean sedimentation patterns are sufficiently similar

in the Officer, Amadeus, Ngalia and Georgiha Basins of central.

"Australia, and in the Kimberley Region, Western Australia to suggest

interconnection with the Adelaide Geosyncline to the south. In
the Amadeus Basin,.the early Adelaidean séquence is younger
than about 1050 Ma. It is only broadly similar to the early
Adelaidean sequence of the Adglaide Geosyncline and formations
cannot be_directly correlated between the two basins.

However, the late Adelaidean glacial and younger sequences ~

are readily correlated; they include the lower glacial Areyonga

Formation and the Arumbera Sandstone I, containing elements of the

Ediacara assemblage. The total thickness of Adelaidean in the
Amadeus Basin is up to 6 km. -‘In the Georgina Basin,‘mainlyilate.
Adelaidean sequences, inclﬁding fhick glacials, occur in grabens;
most of thé formations can be correlated wifh the Amadeus Basin.
The Ngalia'Basiﬁ séquenée is similar to but less complete than
that of the Amadeus Basin. |

In the'Kimberley Regioﬁ, earliest Adélaidean»clastics may be
represented, but only the late Adelaidean'glaciogenic and assoc-
iafed sediments can be cérrelated.with confidence. The tillites
frequently overlie glaciated pavements. The lower glacials are

represented only‘in a graben, while the upper.glacial and succeeding
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sequence are more widespread. Shales not far above the upper glacials
“have been dated at about 670 Ma, and younger shales at abouf 640 Ma.

Thé dominantly carbonate and clastic sequences of the B#ngemall
Basin, Western Australia, cannot be directly correlated with any
type Adelaidean, but geochronology suggests an earliest Adelaidean
age (about 1050 Ma). ‘

In western Tasmania, thick; partly metamorphosed sequences.of
probably Adelaidean age include the Rocky Cape Group (siltstones,
quartzites), Burnie Formation (turbidites) and Smithton Dolomite
(youngest unit). Unconformably above fhe Smithton Dolbmite,»and
also on Klng Island, there are diamictites'that may‘be glacial,
and may correlate with the upper glacials of the 6ther basins.

Because of the endemic nature of Australian Adelaidean
stromatolites, only limited biostratigfaphic correlatiohs are
possible with stromatolitic sequences of the USSR. The best
compérisbns are of the Bitter Springs Formation (early Adelaidean
'of the Amadeus Basin) assemblage with the Late Riphean assemblages of
the USSR, and of the interglaciél Umberatana Group assemblage with
.Late.Riphean'to Vendian assemblages of the USSR. AIn the future,
microfossil Qtudies and magnetostratigraphy are likely to’ assist
in further correlations.

INTRODUCTION

GloBal Stratigraphic subdivision and correlation in the Pre-
cambrian are as yet ﬁnattainable goals, because of the special
problems that arise from the lack of a'réfined biostratigraphic’
zonationiih.the Precambrian. Currently, a number of different
methods are being used in an attempt'to‘solve‘these problems, but
there has not been a wdrldwide consensus on the principles of.
Precambrian chronostratigraphy (e.g. Stoékwell, 1973; Trendall,:
1966; Dunn et al., 1966; Crook, 1966; Semikhatov, 1974; James, 1972,
1978). |

Lithostratigraphy and regional mapping_are thé_basit methods whereby
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vertical and lateral relationships of mappable roekdunits are;estab-
lished within, and under speciai circumstances between, depo%}ional
basins. However, unless there are widespread, uniqde, isochronous
marker beds, precise time correlation between different regions

is not possible.

Biostratigraphic methods are starting to be employed for chron-

ostratigraphy in the Rrecambrian, but the subdivisions and correlations
based en them are, even by the most optimistic estimates, very broad
by Phanerozoic standards. Schopf'(1977) and Vidal (1976a) have -
dlscussed the blostratlgraphlc appllcatlon of late Precambrian
m1cr0f0551ls wh11e Preiss (1977) out11ned the potentlal of
stromatolites for Precambrian biostratigraphy. Glaessner (1971)
described the stratigraphic distribution of the latest Precambrian
soft-bodied metazoa.

Palaeoclimatology may be applicable in certain cases; e.g. Harland

(1964) suggested the use of Precambrian glac1at10ns for strat-

igraphic subdivision, though Crawford § Daily (1971) have c1a1med

that they are unlikely to be isochronous. Palaeomagnetlsm is
likelylto‘become increasingly important as global data on apparent
polar waﬁder and magnetie reversals are compiled. The pelar
wander curves are sometimes useful for broad correlations; but

are subject to very large uncertainties. The unique magnetlc, /
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reversal ”51gnatures" of known related. sedlmentary sequences have

been used to establish spec1f1c local correlatlons-(e.g. Burek

el al.,.1979). Geochronology has so far been most useful in
defining age limits for sedimentary seduenees. The large margins
of error in most Precambrian age:determinations and the difficulty
of dating sedimentary rocks directiy mean that detailedacorrelatien
of formations can rarely be Based on geochronology.

Chronostratigraphic subdivision

James (1978) has reviewed the most important of the many

schemes of Precambrian chronostratigraphic subdivision that have



been proposed. In Australia, most Precambrian stratigraphers have
taken the view that Precambrian time-subdivisidns, like those

of the Phanerozoic, should be keyed in to rock sequences and that
each shouid be répresented by a stratotype. Such subdivisions,

are then independent of analytical uncertainfigs and future
refinements. Dunn et al. (1966) proposed a three-fold subdiVision
of the Proterozoic of Austfalia, based on stratotypes in ‘the-
following'basins: Early Protefozoic (Hamersiey Basin, Western
Australia), Carpentarian (McArthur Basin, Northern Territory) and
Adelaidean (Adelaide Geésyncline,'South Australia). Although

these subdivisions were widely used for over a decade, and .

rock sequences far removed from the stratotypes were assigned to
them, it is now fecogﬁised that the geochronological boundaries
originally allotted to these divisions.do not necessarily correspond
to the times of inception of sedimentation in the stratotype basins.
Only in exceptional cases is direct correlation with the strato-
types possible (e.g. all late Precambrian glacials in Australia are
known to be Adelaidean). Sequences near the boundaries of the
major time subdiVisions cannot be definitely assigned to one or

the otﬁerl In addition the aséumptioﬁ'by Dunn et al (1966) that the
three stratotypes taken together represent continuously the whole
of Proterozoic time is not justified, and major hiatﬁses»afe-nbw
recognised.

The youngest subdivision, tHe Adelaidean, is the Subject'of
this papef. The Adelaide Geosyncline is-accepted as its.
stratotype basin; thiéfis appropriate since the sequences in the
Adelaide Geosyncline are fhe thickest, and in general provide the
most complete record of late Proterozoic sedimentation in Australia.
Recent work has,éhown that 1ithostratigraphic correlation of late
Adelaidean tillite-bearing sequences is now possible for all
major_Australian basins (Preiss et ai., 1978; Coats & Preiss, 1979;

Walter, in press). Eafly Adelaidean sequences still present many

i
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obstacles to correlation, not the least of which is the elusive pro-
blem of the\age of the base of the Adelaidean in its stratotype.
Caution is advised, therefore, in the application of‘the term
""Adelaidean'" to sequehces older than the first late Precambrian
glacials, outside the Adelaide Geosynéline, unless there are very
strong grounds for correlation. Moreover, there ié-likely to be
a large interval of Protérozoic time, between the Carpentarian
and tHe Adelaidean, for which no chronostratigraphic nomenclature

or stratotype have yet been proposed.

Nature and Age.of Adelaidean Basins

Major geosynclinal systems were initiated 6n.severa1‘other
continents during the late ProterozoiC‘(dfter ca 1 000 Ma), e.g.
Appalacﬁian-Caledonian, Cordilleran,: Pan—African, South China. . The
“inception of these systems may be related to a major breakup of
large continental landmasses during the late Proterozoic (e.g.
Sawkins, 1976). 'In Australia, this development may be represented
by the Adelaide Geosyncline (partly intracratonic and bossibly
partiy related to a rifted continental margin), but there are
also many eplcratonlc platformal basins of dep051t10n as well as
fault- controlled intracratonic troughs The latter have in general
been more deformed by subsequent, mostly Palaeozoic fold movements.
The locatibn of basins described is shown in Fig. 1. |

The Adelaide Geosyncline is situated to the east of the
Gawlér Craton, which hadlbeen stabilised by about 1400 Ma, and
is separated fromlit.by a zone of depositional flexuring,'the Torrens
Hinge Zone (Thomson, 1969). The relatively undeformed cratonic
cover of the northern part of the Gawler Craton is known as the
Stuart Shelf, where the sequences are thinner and less complete
than those in the Adelaide Geosyncline. Although thicknesses are
-Very variable, aggregéte maximum thicknesses of Adelaidean sediments
increase from west to east across the Adelaide Geosyncline (e.g.

from about 5 km to 15 km in the southern Flinders Ranges).
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Early Adelaidean events include the extrusion of basic volcanics
(Shelf and Geosyncline) and the deposition of evaporitic
sequences .and later éyclic shelf-carbonate and deltaic complexes
(Geosyncline only). The late Adelaidean récord is_tharacterised by
two major.glacial epdchs,.followed by depositidn of thick marine
shelf clastic sequences (Geosyncline, and.lesé completely on the
Shelf). |
In central Australia, three east-west oriented basins'(Officer,
Amadeus and Ngalia) share a broadly similar tectonic history. The
present limifs of each basin'are defined by prominent Palaeozoic
tectoﬁic trends, and each basin has undergone compressional deform-
ation and basin-directed thrusting during the Palaeozoic. During
. the la‘te Proterozoic, however, they may not have been discrete and
separate basins, and palaeogeographié trends were probably at an
. angle to the superimposed tectonicftrendé, Early Adelaidean basal
blanket SAndstones.possibly extended continuously between the three
basins, ahd were followed by major carbonate deposition,-espécially
in the Amadeus Basin. The early Adelaidean record is thus. |
of a single clastic-carbonate sequence, as distinct from the :complex,
multiple.evaporitiC'ahd carbonate-clastic cycles of the Adelaide
Geosyncline. Direct correlation of early Adelaidean formations
of these basins with those of the Adelaide Geosyncline is not
yet possible. In the late Adelaidean record, however, lithological
comparisth'With-the Adelaide Geoéyncline are so close as to imply
interconnection of basins from the Adelaide Geosyncline, through
the central Australian basins to the Kimberley Region of
northern Western Australia. -A very widespread late Adelaidean
platform cover is therefore envisaged, with thicker sequences in
certain intracratonic troughs and possibly grading in the south-east
into a miogeoclinal continental shelf basin (the Adelaide Geosyncline).
A fourth central Australian basin, the Georgina Bésin, contains

relatively thin Adelaidean sequences, though great thicknesses,



especially of late Adelaidean glécials; are developed in grabens.
ADELAIDE GEOSYNCLINE

Stratigraphic classification

Mawson § Sprigg (1950) defined the late Proterozoic sequence,

with a type area near Adelaide, as the Adelaide System, divided

into four '"'series'": Torrensian (oldest), Sturtian, and Marinoan

(youngest). Sprigg (1952) added the pre-Torrensian Willouran
"Series'" in the northern fegions. Subsequent regional mapping

by the Geological Survey of South Australia showed that the bound-
aries of these ''series'" were not easily mappable away from the type

area. Following the recommendations of the Australian Code of

‘Stratigraphic Noﬁenclature, Thomson et al. (1964) proposed an

independent lithostratigraphic subdivision of the Adelaidean

rocks, based on stratotypes in the Flinders Ranges (Table 1). The
0old "series'" terms are now employed in a chronostratigraphic

sens€. -As such they are useful in discussions of geological
history, even though their boundaries éan be located precisely only
in their type area. These boundaries fali within continuous
stratigraphic sequences, -and do not correspond to the lithostrat-

igfaphic unit boundaries. Thus the Burra Group contains all type

Torrensian rocks, the Torrensian-Sturtian boundary, and earliest

Sturtian rocks. The base of the overlying Umberatana Group is

everywhere either a disconformity or an angular unconformity; the

Umberatana Group comprises the Sturtian (i.e. lower) glacials,

an interglacial sequence, and the lower part of the Marinoan sequence,

including the upper glacials. The Wilpena Group is of late

Marinoan age and entirely post-dates the glaciations. The Wilpena
Group is disconformably overlain in all sections by Early Cambrian
successions: the youngest forﬁation of the Wilpena Group is |
the Rawnsley Quartzite (Pound Subgroup) that contains the well

known Ediacara assemblage of metazoan fossils. Willouran rocks

are referred to the Callanna Beds, occurring as more or less
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disrupted sequences inTanticlinal cores.and diapirs; ‘Thettype
area of the lowest Callanna Beds is on the margln of the Mount
Painter Inliers (Coats, 1971) | ‘W““‘ﬁ““£1 |

There are many strat1graph1c uncertalntles, espec1a11y in
the early Ade1a1dean sequences in partlcular (l) the age of -
the base of the Ade1a1dean (2) the relat1onsh1p of the Burra Group
to the underlying Callanna Beds, (3) the stratlgraphy of -the |
Callanna Beds, (4) the def1n1t10n of a Torrens1an Wlllouran
_ boundary 'in the northern areas (1n the type area‘near Adelalde,
Torren51an sedlments transgressed on the basement hlghs, and no
Willouran sediments are known) and (5) the correlatlon of early
Adelaidean sequences w1th those of the other 1ate Proter201c
b351ns of" Australla. These problems are dlscussed 1n greater

detail below.

Tectonic setting‘

The term "Ade1a1de Geosyncllne" ‘was used by Sprlgg (1952) to
refer‘to the depo51t1ona1 bas1n of the th1ck Ade1a1dean and
Cambrian sequences that were folded durlng the Cambro Ordov1c1an
Delamerlan Orogeny (Thomson, 1969) The Torrens Hlnge Zone 1s ‘an
-approx1mately mer1d10na1 .zone of trans1t10n between these th1ck |
sequences of the fold belt and the th1nner, less complete and
relat1ve1y flat 1y1ng sequences of the Stuart Shelf to the west
Within the fold belt there are 1n11ers of pre Ade1a1dean metamorph1cs
‘in the south (e g. the Houghton In11er east of Adelalde), in the
north-east Fllnders Ranges (Mount Pa1nter In11ers) and in the’ far
north-west (Denlson In11er of the Peake and Denlson Ranges) : Dur1ng
 the Delamerian Orogeny, a complex, sinuous and branchlng system
of folds was 1mposed on the sedlmentary f111 of the Adelalde
Geosyncllne Zones of d1ffer1ng tecton1c style and trend to a
large extent parallel ear11er sedlmentary fac1es belts N

- The central Fllnders Ranges occupy a ‘zone of gently folded
»Wth1ck Adelaldean and Cambrlan cover, bounded by marglnal faults.
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To the east l1es the Curnamona Craton1c Nucleus (Thomson, 1976),

relatively stable area’ dur1ng dep051t10n and subsequent orogeny

The central Fllnders Ranges zone 1s essent1ally symmetr1ca1 in. terms
of sed1mentary and tectonlc style, but fold arcs to the north and
south tend to be asymmetr1ca1 w1th tectonlc trends parallel to de-
positional facies boundar1es.; In the southern arc, for example

the 1nferred dep051t10na1 depth of water and the 1nten51ty of
subsequent folding and metamorphlsm 1ncrease from west to C

east. Most of the c1ast1c sed1ment espec1ally in the Burra

Group and W1lpena Group, had a westerly provenance. However,_

the Sturtian and Mar1noan glac1als had at least a part1a1 easterly
source of clasts (Murrell 1977), the t1111tes of the Marlnoan
~glac1als being mainly conf1ned to ‘the inferred deeper water zones.
of the fold arcs. W1llouran, Sturtlan and Marlnoan sequences occur
in the Barrier Ranges of western New South Wales, in an easterly
extension of the Adelalde Geosyncllne.A Ihere is w1despread
evidence of intrabasinal syndepositional‘tectonism especially »

in the Sturtian partly related.to'basement faulting and partly
to d1ap1r1c 1ntru51on of Callanna Beds._ Coats (1973) presents
ev1dence of phases of d1ap1r1sm from early Sturt1an to the:Del-
amerian Orogeny. | | |

Sedimentary History

. The Adelaide Geosyncllne is v1ewed as a complex of deeply
subsiding Aintracratonic ba51ns openlng to the southeast on :to
a possible ancient contlnental shelf though 1t 1s not known how
far to the east of the presently,erposed belt‘a cont1nental margln
may have existed. - Its Sedimentaryfhlstory has recently been
summarised by Preiss et-al (in press) "There is evidence of
rifting early in its hlstory (w1despread W1llouran volcanlcs),
development of shelf carbonate and delta1c cycles in the Torren51an,
glac1at10n in the’ early Sturtlan followed by marine transgress1on

xand regre551on in the late Sturtlan and,a second.maJor'glac1at10n_
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"~ in the Marinoan _ The strat1graphy of the maJor 11thostrat1graph1c

subd1v151ons is summarlsed in- Tables 2 5

" Callanna‘ Beds (Table " 2) Dep051t10n 1n the Adela1de Geosyncllne.

began w1th a widespread basal clastlc blanket followed by shelf
carbonates Wthh are locally stromatol1t1c._ Ba51c volcanlcs

are known from all areas, 1nclud1ng up11fed blocks in central

Flinders- Ranges d1ap1rs, and from the equ1valent Poolamacca
Group of the Barrier Ranges (Cooper and Tuckwell 11971),A. |
they reflect a maJor ten51ona1 phase { In the Peake and Denison
Ranges and north west Fllnders Ranges very . th1ck sequences of
mixed clastlcs and carbonates, w1th evapor1te pseudomorphs,_.
accumulated under restr1cted cond1t1ons ' S1m11ar sequences,
though probably not as th1ck occur more or less dlsrupted in
Aantlcllnal cores and d1ap1rs in the central Fllnders Ranges,
| but the1r stratlgraphy has not yet been fully documented

Callanna ‘Beds are not known from: the Adelalde reg1on where
the type Torren51an sedlments transgressed d1rect1y on to crystalllne
basement hlghs . o l

on the Stuart Shelf the Callanna Beds have p0551ble
equ1valents in the Beda Volcanlcs and Backy Point Formation:
(coarse clastlcs) (Mason et al ; 1978) ' These rest unconformably
on weathered red, feldspathlc, kaol1n1t1c sandstone of the Pandurra Form-
atlon, wh1ch has never been found w1th1n the Adelaide Geosyncl1ne
’The Pandurra Format1on could be e1ther basal Wlllouran or
. pre- Adelaldean N .

Burra Group. The stratlgraphy of the Burra Group is summarlsed

‘1n Table 3. The nomenclature for the type Torren51an sequence in
the Adelaide reglon (from the base of the Aldgate Sandstone to the
”top of the Glen Osmond Slate) was erected by Mawson . & Spr1gg (1950),
while the units from the northern areas were named in the course

of geolog1cal mapplng by the Geologlcal Survey of South Australla
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(Thomson et al 1964). The early Sturtlan Belair Subgrogp is now

1ncluded in the Burra Group, . as 1s the Rlver Wakefleld Subgroup,

which, was or1g1nally though to be Wlllouran The base of the
Burra Group is marked by an’ 1nflux of relatlvely 1mmature felds-
path1c and pebbly sands w1th abundant heavy m1neral lamlnatlon

(gra1ns are of rut11e bearlng hematlte) that occur ‘in the v

Rhynie Sandstone,(lower Aldgate Sandstone and Emeroo Quartz1te,

Humanlty Seat Format1on and Blue M1ne Conglomerate In the

Adelalde area, the Aldgate Sandstone rests unconformably on the

‘metamorph1cs of the Houghton In11er, but elsewhere the base of the

Burra Group 1s“rarely seen. In places 1t rests dlsconformably on
Willouran volcanics, but elsewhere there may be a tran51t10n ‘into
the upper parts of the Callanna Beds. The remalnder of the Burra
Group 1is characterlsed by repeated cycles of 511ts, sands and

carbonates The 11tholog1es w1th1n succe551ve cycles are very 51m11ar

‘to each: other making . a551gnment of 1solated sequences to a,4

part1cular cycle d1ff1cu1t Typ1ca11y, such cycles commence w1th

~ platform carbonates (e g the organlc-rlch dolom1tes, sandy dolomltes,

511tstones, black cherts, reworked sedlmentary magne51te and strom-

atolltes of the Sklllogalee Dolomlte descr1bed by Forbes, 1960 1961,

Pre1ss, 1973 a,.Upplll 1979) and pass up into f1ne clastlcs (e.g.

the 511tstones and fine sandy s11tstones of the Woolshed Flat

'Shale and R1ver Wakefleld Subgroup), that ‘grade laterally westward

into more sandy sequences The f1ne clastlcs are capped by

eastward th1nn1ng coarse feldspathlc sandstones (e g Undalya and

‘Bungaree Quart21tes) These cycles may be 1nterpreted as eastward

'prograding“deltaic complexes N The Sklllogalee Dolomlte typ1f1es
f.the platform carbonates, ‘which were probably depos1ted in 1agoonal
. and marg1nal marine env1ronments at the start of major transgress1ons,

3 but_s1m11ar sequences occur also in the River Wakefield Subgroup

and in the upper parts of'the Burra Group.
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The Burra Group is not known from the Stuart Shelf nor from

the Barrier Ranges of western New South Wales

Umberatana‘Group (Table 4) ‘In a11 reglons.of the Adelaide

Geosyncline, Stuart Shelf and western New South Wales,_the}
Umberatana Group and 1ts equlvalents rest dlsconformably or with
low angle. unconformlty on 1ower Ade1a1dean sedlments (chlefly

the Burra :Group in the Adelalde Geosync11ne), reflectlng w1despread

early Sturtian tectonism. In the central and south-east .Flinders

Ranges the oldest.tillites (Pualco.Tillite)\and associated‘fine

clastics and ironstones (Holowilena Ironstone, Benda Siltstone and

Braemar Iron Formation facies) occur in Structurally controlled
basins, and reflect the first_phase of“Sturtian glaciation; ~The‘
second phase is represented by the disconformablySoverlying basinal
sandstones, 51ltstones (w1th some dropstones) and m1nor tillites

of the Wllyerpa Formatlon whlch passes southwestwards into

~equ1valents of the well-known. Sturt T1111te of the Adelalde reglon

Around the Mount Palnter Inllers, very thick Sturtian
glac1a1 successions occur in a. fault controlled ba51n Coats (1973)
. and Coats and Forbes (1977) now cons1der -these glac1als (the Yudnamut-

_ana Subgroup) to be equ1va1ent to the older phase in the southeast

part of the Adelaide Geosyncllne, ‘being unconformably overlain by
conglomerates related to the younger phase However, the Yudnamutana
Subgroup lacks iron format1ons, and Murrell et al. (1977) reJected
this correlatlon and the concept of two major phases of Sturtian
glaciation. Despite the st111 uncerta1n p051t10n of the Yudnamutana
Subgroup,ithe existence of two phases 1n the central and southeastern
regions of the Adela1de Geosyncllne is well ‘established. The

Yancow1nna Subgroup of the Barrler Ranges, comprlslng the Yangalla,

Mulcatcha and Waukeroo Formatlons, and. ‘McDougalls Well Conglomerate,

includes tillites that represent the Sturtian glaciation, possibly

its younger phase (Coats, pers. comm.).
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The younger Sturtian tillites are almost everywhere overlain

by very thinly laminated siltstones of the Tépley Hill Formation,

with thin black shales and flaggy‘carbonaceous dolomites at the
bése. These beds reflect a major post-glacial transgressiqn; the
Tapley Hill Formation is very widespread over all-the Adelaide
Geosyncline and much of the Stuart Shelf, and has’équivalents in

western New South Wales (lower part of Euriowie Subgroup: . Cooper

and Tuckwell, 1971).

In the southwestern part of the Adelaide Geosyncline, the upper
Tapley Hill Formation displays evidence of shallowing of depositional
water depth, and an important regression is inferred, culminatihg

in the Brighton Limestone (Preiss, 1973a; Preiss § Kinsman, 1978).

The top of the Brighton Limestone defines the Sturtian-Marinoan
boundary in the type area near Adelaide, but the limestone lenses
out towards the east, reflecting the deeper water conditions of the

eastern Adelaide Geosyncline, where the depositidn of drab coloured

silts persisted uninterrupted into the Marinoan.

Along the southwestern margin of the Adelaide Geosyncline
and over much of the Stuart Shelf, early Marinoan red silts, sands.
and muds were deposited in mérginal marine (e.g. mudflat) environ-
ments. In the central Flinders Ranges; the early Marinoan sequences
largely comprise platform carbonates, with interbédded silts (e.g.

the Etina and Trezona Formations). The Marinoan glaciation is

best represented in the southeastern (e.g. Pepuarta Tillite) and

northeastern (e.g. Mount Curtis Tillite) regions of the Adelaide

Geosyncline, The appfoximate equivalents of these tillites to the
west are the sandstones (with local tillite at the top, e.g. Mawson,

1949) of the Elatina Formation. The Reynella Siltstone Member

(Thomson, 1966a), a poorly sorted gritty red siltstone, partly
massive and resembling the matrix of the Elatina Formation tillite,

is widespread over the Adelaide, south Flinders RéngésAand Stuart
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Shelf régions. Aithough‘it is not a tillite, it does contain
rare pebbles that may be of glacial derivation. In the Barrier Ranges,
New South Wales, the Marinoan glaciation_is”represenfed by the Team-

sters Creek Subgroup, comprising the Nunduro-Conglomerate, Dering

Siltstone -with dropstones, Gairdner's Creek Quartzite and Alberta

Conglomérate (Cooper § Tuckwell, 1971).

Wilpena Group (Table 5). The-Marinoanfglacials and their non-

glacial equivalents are genérally’conformably overlain by the
Nuccaleena Formation (1aﬁihated'pink "cap dolomite"), whiéh

marks the onset of post-glacial transgression. It grades up. into

the overlying succession, and is regarded as thé basal formation

of the Wilpené Groub, except in the Adelaide regioﬁ, where the
Seacliff Sandstone at the base of the Wilpena Group contains inter-
beds of similar pink dolomite. ThehBrachina Formation and overlying
ABC Range Quartzite‘refiect a major transgressive—regressive delt-

aic tyéle, as described by Plummer(1978),'who also démonstrated inter-
tonguing of the two formations in the southwest Flinders Ranges. The
upper ‘Wilpena Group represents a secondfmajor transgressive-regressive
cycle, the sediments 6f whiqﬁlare mainly‘restrictéd to. the Flinders
Ranges; they were either not deposited, or were subseqﬁently

eroded off before the Early Caﬁbrian transgression, on the Stuart
Shelf énd in the Adelaide region,  Early Cambrian sédiments are
everywhere disconformable on tﬁe Adeiaidean." In the Flinders
Ranges, Cambrian rocks rést'oh thé POund Subgroup{ most commonly_

the Rawnsley Quartzité, but in places‘fhe diéconfofmity hés

cut below this level on to the Bonney_Sandstone; .

In the»Barrier Ranges, the Farnell Group (commencing with a
laminated dolomité) is af 1éast‘in part gquivalent to the Wilpena
Group: it contains siltstones and quartzites, but exact cofrelation
with unit§ of the Wilpena Group is uncertain. The uppermost

formation,of-the Parnell Group (Lintiss Vale Formation) has been
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correlated by Daily (1974) with the basal Cambrian Uratanna .
Formation on the basis of trace fossils. . .

Geochronology

Geochronological data on the Adelaidean stratotype are still
extremely limited; they 1nc1ude equ1voca1 Rb/ST data on basement
etamorphics and early Adelaidean volcanics, and Rb/Sr whole rock
isochrons from sediments and volcanics, on the Stuart Shelf.« Within
the Adelaide Geosyncline, however, thefoverprinting effects of the

early Palaeoz01c Delamerian Orogeny prevent unambiguous 1nter—

preation of the data. Where necessary, dates quoted in this paper

87 -11

have been recalculated u51ng “the decay constant ARb 1. 42 x 10

On .the Gawler Craton high grade metamorphlsm and subsequent
extru51on of ac1d volcanics (Galwer Range Volcanics) ‘had ceased
by about,l 400 Ma ago. The ba51c Roopena Volcanics unconformably
overlie the basement rocks,‘and were dated at l317t30 Ma (Compston
et al., 1966;'Thonson, in press.jy Although early work favoured
correlation‘of'the Roopena Volcanics with the Willouran Wooltana
Volcanics of the'Mount<Painter region;'recent drilling and strat-
'1graph1c studies. have revealed a younger suite of ba51c volcanics
the Beda Volcanics .on the eastern Stuart Shelf (Mason et al.
1978). - A preliminary Rb/Sr dating of 1076+34 Ma is quoted by
Thomson (1n press). ‘ ' o

The Wooltana Volcanics of the fold belt occur not far above
the base of the Adelaidean sequence in thenFlinders Ranges. Age
determination of-them is therefore crucialgto determining‘the
age of the base of the Adelaidean. Compston et al., (1966) and
Cooper (1975)ysuggested an age of about 800 Ma for‘these volcanics,
~although this estimate is based'on very poorly defined isochrons.‘
Mason et al., (1978j now prefer.correlation,with the Beda Volcanics

of the-Stuart Shelf, but this would suggest that the Wooltana
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Volcanics have been partially updated.by a.younger event.  Giles §
Teale (1979) present geochem1ca1 data that support the Beda -
Wooltana correlatlon |
‘Within the fold belt just east of Adeiaide, the Houghton
Inlier of high grade metasedimentary rocks has beén strongly
affected by Palaeozoic retrograde metaﬁorphism. Cooper § -Compston
(1971):dated_some of the_freshest‘metasediments in the inlier at
849 + 31 Ma. The metasediments are,unconformably overlain by
baéal Burra Group (Aldgate SandstOne), o
On the Stuart Shelf, upper Adelaideah‘sedimenta are
essentially flat-lying," There the Tapley Hill Formation has been
dated at 750 + 53 Ma, while a lessAwell defined isochron on the
Woomera Shale Member (equivaient to‘the Brachiha Formation) gives an
age of 676 + 204 Ma (Thomsoh, in press;),, bespite the largei
.error,'theseAdates are mutually consistent, ahd_show tbat the
sedimebts?have escaped Delamerian overprinting.
No unequ1vocal interpretation of all the age data 1s as.
yet p0551b1e but the follow1ng cond1t10na1 conc1u51ons may be
drawn. A
(1) The late Adelaidean, beginning with ‘the. Sturtian glaciation,
-commenced not long before about 750 Ma. |
(2) 1If the dating of about 850 Ma on the Houghton Inlier
~really represents the age of a h1gh grade metamorphlsm, then
the Torrensian at least must-be younger than about~800-850 Ma,
thus leaving oﬁly a sbort‘spanfof.timerfor deposition of the
‘Burra Group. On the other hand, the 850 Ma basement age has not
been»duplieated elsewhere, and awaits confirmation as represent-
ing a unique geologica1<event. ” o
(3) The Wooltana Volcanics could be about 800 Ma old, thus post-
dating the possible young metamorphism of the Houghton Inlier

basement, or they may correlate with the Beda Volcanics of the
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Stuaft Shelf (about 1100 Ma). .IfAthe létter;lfheHYOung.
metamorphism oflthe ba;ement_wogld have to be of Willouran
age, but there is no eVidehce of-Willouran sédiments{being
involved in the inlier. | o . |
These qﬁestibhs were ﬁreviousiy'consideréd in reiation tb
strbmatoliteAbiostratigraphy (Preiss;'1977);;then it was concluded
that the available rediometric‘data fétoured~an age of about 800 Ma
for the base of the»Adelaidean,'bUt'ﬁow ghe“iikelyi@orrelation'of
the Beda Volcanics with the Wooltana Vqlcénips;réﬁdgfs'ﬁhis-léss
probable, and implies that the yquﬁger agesAéf around 800: Ma from

within the fold belt may resuit from partial overprinting.

Biostratigraphy. Stromatoliteslof<the’Adelaide Geosyncline :have
lbéen studied and described (Preiss, 1972, 1973a, 1973b, 1974) and
their bios;ratigraphic,application'ahd problems summarised (Preiss,
1977).  Most were‘newly described fqrmé, not previously khqwn from |
other regions, although they could be assigned to gfoups defined

by Russian authors. In previous publications, it has been consider-

ed that the Russian forms Linella ukka, inzeiia cf: I. tjomusi,

Gymnosolen cf. G. ramsayi and ConOpHYton garganicum occur’ in the

Adelaide Geosyncliné. Recently, however, Dr. I.N. Kfylov has

examined.this material and conéluded'that‘only Conophyton. garganicum

can be validlyAassighed to a RussianAfOrm (Preiss & Krylov, in press);
the 6thefs are all endemic to South Australia, although a.close
comparision can be made of those‘frbm‘fhe Umberatana Group with
certain as yet unﬁublished forms from the Late Riphean and Vendian
of the Patom Region of the USSR. |

Adeléidean‘stromatolite océurrenc§3‘may-thus be summarised
as follows: | | |

Callanna Beds: Acaciella cf. A. australica and Gymnosolen f.

(Preiss, 1973 c¢); Conophyton garganicum (Preiss, 1973 b).
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Burra Group: Baicalia burra, Tungussia wilkatanna.: (Prelss
1972, 1974). ‘ |

Umberatana Group: Acaciella‘augusta,»?Boxonia melrosa

(Preiss, 1972); Inzeria conjuncta, I. multiplex,

Inzeria f., Jurusania burrensis, Katavia ‘costata,

Kulparia kulparen51s (Prelss, 1973b) Linella munyalllna,

Linella f.,‘70machten1a f., Tunguss1a etina (Prelss 1974);

Gymnosolen f. occurs 1n boulders in the Tapley:H111

Formation'(Preiss, 1973 b)

Wilpena Group: Tungussia cf. T 1u11a (Walter, Krylov et al., 1979).

Linella f. (Prelss, unpubl )
In1t1ally, the early Adelaldean assemblage w1th Balcalla,

Tungu551a and Conophyton gargan1cum was compared with- Middle

Riphean assemblages of the USSR (Glaessner et al. 1969 ‘Walter,
& Preiss, 1972)Aand a correlation ofpthe early Adelaldean Callanna
Beds and Burra Group with the Middle Riphean (1350 + SO'Ma to 850 +
50 Ma) was suggested. This was consistent with the”then widely
accepted 1300 to 1400 Ma estimate fer'the base ofithe Adelaidean

(Thomson, 1966b). The subsequent dlscovery in the Callanna Beds of

stromatolltes of Late R1phean aspect (Acac1ella, Gymnosolen Prelss,e
1973b) 1nd1cated.an overlap_ln the t1me ranges "of apparently Middle and
Late Ripheanlgfoups_in South.Australia. On the basis of the
geochronological data then aVailable,'and on the‘known'

occurrence of some forms of Baicalia -in the‘Late Riphean, Preiss
(1977)'suggested that the early Adelaldean was best‘considered as

a partial equ1va1ent of the Late R1phean which 1mp11ed an upward

extension in the t1me range at least of Conophyton garganlcum

However, it is now clear that except for Conophyton garganicum, none

of the critical early Adela1dean stromatolltes 1s identical to
known Ru551an forms and that correlatlons should not be based

on group level 1dent1f1cat1ons alone Thus from a biostratigraphic
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point of view,_the'age of the base_of.the Adelaidean remains
unresolved. If thebBeda Volcanics-Wooltana Volcanics correlation
(see above) and the Beda‘age-estimate of.about 1100 Ma are
accepted “then the Callanna-Beds at 1eastimust be Middle Ripheani

(this would be 1n agreement with the known time range of Conophyton

garganicum in the USSR but would require a downward - extension

in the:time ranges of Acac1e11a'and Gymnosolen) .

The.Ediacara‘assemblageq(Jenkins-&‘Gehling, 1978) of soft-
bodied»metazoan fossils is sorfar’known only within a'relatively
narrow interval in the lower part of the Rawnsley Quart21te Its
biostratigraphic 51gn1f1cance was discussed by Glaessner (1971),
who recorded n1ne species of medu501ds,rvthree spec1es of Chondrophora,
one species of Conulata, two’ speC1es of Scyphozoa and four: spec1es
of Pennatulacea (all Coelenterata), five speC1es of polychaete worms,
two spec1es of_arthropods and one genus of uncertain affinity.
Glaessner‘(1971) listedathe'known_distributioh of similar faunas
throughout the world Their age:range'can be defined only'in
general terms; they generally overlie the youngest late ‘Pre--
cambrian tillites and appear to be restricted to beds between
" about 700 Ma ‘and the base of the Cambrian 1n age
THE AMADEUS BASIN | |

The late Proterozoic succe551on of the Amadeus Ba51n has
long been recognised e. . g- Madigan (1932) subd1v1ded 1t 1nto a
wlower Pertaknurra "Series"'and upper Pertatataka "Series” - Wells
et al (1967) and Wells et al (1970) summarised the stratigraphy
as 1nterpreted from regional mapping of the Amadeus Ba51n More
‘detailed studies include those of Clarke (1975) on the Heavitree
Quartzite ‘and Walter . (1972) on the Bitter Springs Formation while
important revisions to the stratigraphy .were proposed by PTGISS‘ |
et al. (1978)

The late Proter0201c sequence can be correlated 1n part

Lo :;,""r : S BN
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with the Adelaidean of the Adelaide Geosyncline on lithostrati-
graphic grounds, in particular on the basis of late Adelaidean
tillites. However, the early ‘Adelaidean successions of the two
basins are only broadly similar, and cannot be matched dlrectly on
~a formation by formation basis. Nor is the age relationship between
the bases of the successioﬁs known.’ The.stratiéraphy of the
Adelaidean sequence in the Amadeus Basin is summarised in*Table 6.

The basal Heavitree Quartzite unconformably overlies various

granitic aﬁd metamorphic basement rocks belonging to the Arunta

Complex, along the present northern limit of exposure of the

Amadeus Basin. At'the southern margin, the equivalent Dean Quartzite
rests ﬁnconformably partly'on metamorphic basement of the Musgrave
Block, and partly on older sediments‘aﬁd volcanics. Clarke (1975)
subdivided the Heavitree Quartzite into four members: a basal
siltstone (?lacustrine), a pebbly sandstene and congiomerate.
(?fluvial), an open marine to littqral‘sand, and an upper
quart;itic'member, also interpreted as open marine gradiﬁgfup'to
littoral.--Current direction méaéurementsfsuggested‘sediment:
transport}from the east and north-easfawv -

The predominantly carbonate Bitter'Springs Formation conform-

ably overlies the Heav1tree Quart21te along the northern margln of
the Basin. A more shaly sequence in the south is referred to the

Pinyinna Beds. The lower G111en Member of the B1tter Sprlngs

Formation contalns minor- stromatolitic dolomlte not far above the
base, but most of it consists of 511tstone, shale and fine gralned
dolomite, ‘with local evapor;teSj(Stewart, 1979). Sediments of the
Gillen Member are frequently,eomplexly'deformedbin‘response to
basinward directed thrusts origiheting in the Arunta Complex to

the north. -The overlying Loves Creek Member consists of strom-

atolitic limestone and dolomite (Walter, 1972). 'Microfossils are
abundantly preserved in very early diagenetic black cherts‘(e.g.

Schopf, 1968). Red silty dolomite, spilitic volcanics; siltstone
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and sandstone are minor constituents.
The contact with overlying (late'Adelaidean) sediments is -
" everywhere a.disconformity (cf. the base of the Umberatana'Groun

in South Australia). The Areyonga Formation, of Sturtian age,

is characterlsed by t1111te, with. assoc1ated conglomerate
sandstone, siltstone and dolomlte. This unit was or1g1na11y thought
. to be very exten51ve, but Preiss et al (1978) showed that

the more widespread upper arkosic sandstone formerly included inbthe_
Areyonga Formation, lies disconformably on the tillites‘orson

older units. The Areyonga Formation tredefined to. exclude the
sandstone) is preserved only as er051ona1 remnants along this dlS-‘
conformity; the sandstone was deflned as a new format1on (P1oneer
Sandstone), and was regarded as a p0551ble non-glacial equlvalent
.of the upper\(Marinoan)'tillites; In the extreme east of the
Amadeus Basin,. the most complete section of rocks equivalent

to the Umberatana Group is'preserved above the Areyonga Formation.

The Aralka Pormatlon 1s a sequence of th1n1y lamlnated grey to-

. green s11tstones closely comparable w1th the Tapley H111 and
Amberoona Format1ons of South Australla. Immedlately above the_
Areyonga Format1on t1111tes which are here th1cker than in ‘the
western Amadeus Bas1n, there are th1n1y 1am1nated carbonaceous
dolomites and'shales_(cf..at the'base of{the_Tapley'Hlll_Formation in
South Australla) These were included by Walter and Wells (in '
Prelss et al 1978) in the Areyonga Formatlon but they over11e

- the t1111tes w1th a- sharp contact and’ grade into the overly1ng
siltstones. They are-thus better,lncluded in the Aralka Format1on,
and mark the beginning of_the~post-glacialftransgression. The

upper narts of the Aralka Formation contain many of the-facies re-
presented in the Umberatana Groupiof'South Australia, e.g;tthe

Ringwood Member consists of sandy, oolitic and stromatolitic
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limestones 1nd15t1ngulshab1e from the Etlna Format1on theiLimbla
Member contalns gritty 11mestones (cf Etlna Formatlon) and festoon
Cross- bedded sandstones .51m11ar to sandstone 1nterbeds in ‘the
upper parts of the W1110chra Subgroup In- these eastern sect1ons,

the Olympic Formation represents the Mar1noan glac1at1on it contains

tillite. w1th abundant glac1ated clasts and a red 51lty matrix,

minor sandstone, conglomerate,‘51ltstone and sandy dolomite. It

is probably disconformable on'the*Aralka“Format1on (Wells~~19695
Upper Mar1noan sequences of the Amadeus Basin are also closely

comparable to those of the Ade1a1de Geosync11ne | A thlnly

laminated p1nk to buff dolomlte analogous to the Nuccaleena '

Format1on caps the Olymplc Formatlon t1111tes, and was 1nc1uded

by Walter and Wells (1n Prelss et al - 1978) in that formatlon

The overlylng Pertatataka Formatlon is dom1nantly 511tstone and

shale (red, green, grey) w1th_f1ne grained sandstone interbeds.

In the western Amadeus Basin, the Pertatataka Formation overlies

the P1oneer Sandstone conformably, and contalns a. th1n lenticular
_orthorquartz1te w1th clay 1ntrac1asts near the middle of the
sectlon ‘ ThlS sand influx may represent a s1m1lar regre551ve phase
to that of the ABC Range Quart21te.~ The Pertatataka Format1on' |
‘thus correlates best w1th the Brachlna Formatlon to Bunyeroo
Formatlon of the Adela1de Geosyncllne._ In the eastern part of the

_Amadeus ‘Basin, the Cyclops Member (th1n bedded platy sandstone}

and the Waldo Pedlar Member (511tstone, thin bedded sandstone

'_and minor quartzite) may reflect s1m11ar regress1ve phases. The

Ju11e Formatlon gradat1ona11y overlles the Pertatataka Formatlon

'and consists of ool1t1c 11mestone and dolomite and minor 511ty
llmestone. Stromatolltes are locally present in the eastern sections
_where the formation is thicker (Walter, Krylov et al 1979) The Julie
Formation has a s1m11ar stratlgraphlc p051t10n to the Wonoka Formklon,

but although there are‘11th010g1cal-s1m1lar;t1es the Julle Formation
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contains more limestone withﬂobviou5=shallow,water features.

The lower part of the Arumbera'sshdstone is the youngest.

Precambrian unit in the;Amédeus'BéSiﬁ. The Arumbera\Saﬁdstone,
which conformably overlies»the Julie Fermation has‘been}diVided
into three members (Daily, 1972),‘theﬂdpper two of which contain
probably Early Cambrian trace fossils and‘disconformably overlie
the lower member. This discohformity.mey reflect the Peterman
Ranges:Orogeny recorded in the.south-west‘Amadeus Basin The lower
member may be a part1a1 correlatlve of the Pound Subgroup,»1t is of
similar facies to the Bonney Sandstone conslstlng of red 511tstone
overlain by fine to coarse grained red saddstone. |

Geochronology

The sedimentary sequence in tﬁe Amadeus Basin is younger than
the most recent metamorphic event in the Arunta Block, dated at
1053+50 Ma (Marjoribanks § Black, 1974). An earlier estimate
of an "apparent maximum age' of the B1tter Springs Formation-

of 1145 Ma (quoted by Wells et gl.- 1967) was based on a 51ng1e

" sample and an assumed 'initia1~S'r87/Sr86

ratio and is thus clearly

too old. The age of the B1tter Sprlngs Formatioh‘must lie between

1050 Ma and 700 800 Ma (approx1mate age of the Sturtiad

glacials); thlS age range is cons;stent with Walter's (1972) correl-

ation with the Late Riphean (950 + 50 Ma to 680 + 20 Ma) of the USSR.
» Compstod»& Taylor (1969j'obtained abRb/Sr isochron age of

715+45 Ma on samples from the Winnall Beds and PertatatakabFormation,

but the significance of this date is uncertain, since the rocks

contain a large proportion of detrital mineralsd(e;g. "subgreywackes'")

and the samples span almost the wﬁole thickness of the formation

(Walter, 1972)J- Such a date is allittle"oider than.ages obtained

from presumed equivalents on the Stuart Shelf and the Kimberley |

Region (see below).
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Biostratigraphy

Stromatolites from theﬂAmadeusSBasln have beenfdescribed
by Walter (1972).‘ The Bitter Springs%Formation containsQan
assemblage that has‘no groups in oommonfwlth the Burra Group of
South Australia. The stromatolltes are malnly new forms. of

groups known from the Late R1phean of the USSR: 1Inzeria intia,

Boxonia pertaknurra, Minjaria pontlfera, Jurusania nisvensis,

Kotuikania Juven51s, Tunguss1a erecta. Also present are new

groups (Acac1ella austral1ca, Kulparla alicia, Ba51sphaera 1rregu1ar1s)

and Linella ?avis (previously known from the Vendlan of .the USSR).

Walter (1972) interpreted this as a typical LateiRiphean assemblage,
and assigned a Late Riphean age to the Bitter Springs Formation.

-The Boord Formation (a probableiwestern equivalent'of the

Areyonga Formation) contains a distinctive but completely new

stromatolite, Tesca stewart11 (Walter, Krylov et al. 1979)

These stromatolltes may have b1ostrat1graph1c value in the:
future if other occurrences are. found |

The R1ngwood Member and the Ju11e Formatlon both contain

new forms of the long-ranglng stromatollte group Tungussia (T.

inna-and T. 1ul1a ‘respectively) (Walter, 1972, Walter,'Krylov et al.,
1979). ‘ o '
The Arumbera Sandstone I contalns Rangea, an element of the

Ediacara. Metazoan assemblage (Dally, 1972),.support1ng correlation

w1th the Pound Subgroup, and Arumberla banksi, prov151onally regarded
as a. coelenterate (Glaessner & Walter, 1975). -
NGALIA BASIN | - *

_ The - Ngal1a Basin is tecton1ca11y 51m11ar to the Amadeus
Basin, and is 51tuated to the north of it. It is 51gn1f1cantly
smaller, however, and contalns a less complete record of Adelaidean
sedimentation (Table 7), pr1nc1pally because of more marked

hiatuses and disconformities. . The basal Vaughan Springs

Quartzite, whioh_conformably overlies.the basement of the Arunta
Complex, has been closely compared with the Heavitree Quartzite,
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(Clarke, 1975), and correlat1on of these units is w1dely accepted,
Indeed, outcrops of quart21te, t1ghtly 1nfolded into the basement,
are almost contlnuous between the two ba51ns. The Vaughan Sprlngs
Quartzite is mostly a well sorted p1nk quart21te ‘with hematitic
pebbly sandstone at the base.‘ In the lower part, it contains
the siltstones and fine, glauconitic sandstones of the Treuer
Member. Wells (1978) reported "foetld stromatolitic dolom1te in
places with black chert and shale... ,considered to ‘be the preserved
remnant of an older formation" below the upper'Adelaidean%units, and
considered it a possible‘eduivalent of the Bitter_SpringstForm—
ation of the Amadeus Basin. n | -

Along the northwestern margin of the Ngalia Basin, local
remnants of upper Adelaidean sed1ments are preserved beneath the

more widespread Palaeozoic sequences A very thin dlam1ct1te

(about. 2 m) with a greenlsh 51lty matr1x (the Naburula Formation)
‘unconformably overlies the gran1t1c basement and represents the
Sturtian glac1a15' it is overla1n by thlnly 1am1nated srlty shales
with grey dolomite 1nterbeds 51m11ar to those above the Areyonga
Formation in the Amadeus Ba51n and above the Sturtlan tillites

in South Australla (Prelss et al 1978) '~ The overlying green

'Rlnkabeena Shale correlates in part w1th the Aralka Formation,

but is much th1nner and does not conta1n d1fferent1ated members.

R

It is followed, wlth eroslonal:contact, by tillités of Marinoan

age,.the Mount Doreen Formation'(Wells;:197é), which consists of
‘d1am1ct1te w1th large glac1ated erratlcs set in a green1sh silty
matrix, pebbly sandstone and conglomerate An unnamed laminated
pink-buff dolomite, 1oca11y stromat011t1c, ‘and 51m11ar to the
""cap dolomite“ over1y1ng t1111te of the Olvmp1c Formatlon, caps
the glac1ogen1c sequence, and grades up into red shales " The

"whole Adelaidean succession is truncated by Ordov1c1an sandstones

in this section.
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Elsewhere, the latest Precambrian-Early Cambrian Yuendumu
Sandstone unconformably overlies the older sequences. It is a
red-brown fine to medium grained sandstone, with local coarse
basal arkose, and is a lithological correlative of the Arumbera
Sandstone of the Amadeus Basin. Like the Arumbera Sandstone, it
contains frace fossils in its upper part, and ﬁas been divided into
three.members. Burék et al. (1979) found an unconformity'separating
the lower member from the upper part with trace fossils, and
correlated the lower member with the Precambrian Arumbera Sandstone

I. Magnetostratigraphic (polarity) data given by them are consist-

ent with this correlation, though not conclusive.

Geochronology

Cooper et al. (1971) dated glauconite from the Treuer Member
of the Vaughan Springs Quartzite by Both K/Ar and Rb/Sr isochron
techniques...K/Ar dating of SAsampleS gave ages ranging from
about 1 000 to 1-200.Mé, while the Rb/Sr isochron (obtained by
joining only th points, as the others lie off that line) gave an
estimatedsminiﬁum age of 1 253 Ma;. Thesé dates afe all older
than the youhgést»bgsémeﬁt metamorphism at 1053+50 Ma occurring
between the‘Amédedéfand»Ngaiia Basins (Marjoribanks and Black,
1974).‘»The,basél7QuarpzitesAbf.the two basins can be confidently
correlatéd énd indeed almost traced continubusly between them.
These old glaucdnffe aées*are,therefore of uncertain significance;
they are almost certainiy oldér than the age of sedimentation, and
may reflect an inhefitgd‘age‘from incomplete homogenisation during
syngenetic growth of Ehe;giaubonite. Altérnatively, the glauconite
could be detrital, but no unmetamorphosed sedimentary sequences of
that age are known from the v&éinity of the‘Ngalia Basin,

OFFICER BASIN

The Officer Basin is a third area of late Proterozoic to

mid-Palaeozoic sedimentation in central Australia. Like the
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Amadeus and Ngalia Bas1ns to the north 1ts present area of outcrop

- 1s or1ented east-west, and 1ts northern marg1n is at least partly

determined by Palaeozoic tectonics. The Adelaldean port1on of

the OffiCer Basin succession-(Table 8) shows close 11nks with

the Adelaide Geosyncline. The Musgrave Block of h1gh grade
metamorphic basement rocks now separates ‘the Amadeus from ‘the -
Officer Basin, and has a long and compler hlstory. Although-the'
ages of high grade metamorphiSm and subsequent graniticbintrnsives
have been variously interpreted;‘early Adelaidean clastic=carbonate

sequences - (the P1ndy1n Beds and Wr1ght H1ll Beds)are known to be

younger than 1100 Ma gran1t1c 1ntrus1ves (MaJor, 1973 a,b). However,

complex (the Bentley Supergroup of Danlels 1974)-overlies the
metamorphlc basement. Volcan1cs of the Tollu Group W1th1n it
have been dated at 1037+140 Ma (Compston .and Nesbitt, 1967) These

are unconformably overlaln by the Townsend Quart21te, Wthh is .

generally correlated w1th the P1ndy1n Beds to .the, east -;The-

P1ndy1n Beds con51st of basal conglomerate feldspath1c

sandstone, med1um to coarse quart21te w1th cross bedd1ng and clay

pebbles, shale, 51ltstone and lentlcular chert w1th th1n 11mestone
and dolomite bands near the top (MaJor, 1973a) The Wr1ght Hill

Beds (oolltlc black chert grey chert feldspath1c quartz1te with

-quartz and feldspar granules) apparently overlle the P1ndy1n

Beds though the contact’ is. not exposed (MaJor, 1973b) . These
sequences are tentatlvely correlated w1th parts of the Burra Group.

In the. Western Australlan part of the Off1cer Bas1n, there are
1solated outcrops of carbonate rocks thay may be partlal equ1valents
of these early Adela1dean sequences, e g the Ilma Beds (Lowry, 1970)
and dolomites at the central Neale area conta1n stromatol1t1c_
dolom1tes with Ba1cal1a cf. g. bgrra (Pre1ss 1976),_suggest1ng

comparison with the Burra Group'of SonthﬁAustral1a, -The.Woolnough

I
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Hills D1ap1r apparently 1ntrudes a sequence of dolomltes conta1n1ng’
Acaciella. f 1ndet (Pre1ss, 1976) and m1crof055111ferous cherts
comparable with those of the B1tter Spr1ngs Format1on have been
found in the Madley D1ap1rs by Walter (Casey, 1978 p. 50).

At the eastern end of the Offlcer Ba51n Kr1eg (1973) recorded

a sequence of 511tstones w1th 1nterbedded wh1te quart21tes, restlng
unconformably on the Musgrave Block basement These were tent- |
atively correlated W1th the earl1est Sturtlan Belalr Subgroup,

and are unconformably overlaln by the Chambers Bluff T1ll1te.

This unit of greenish pebbly s11tstones and shales w1th glac1ated
clasts and with feldspathlc quart21te 1nterbeds, 1s assoc1ated
with sedlmentary 1ronstones 1t may represent the earl1er of the: :

l

two Sturtlan glac1a1 phases (Coats, 1n press ) , The Wantapella o

Volcanics. (ve51cu1ar basalt) conformably overlle the Chambers
Bluff Tillite and are the only volcanlcs known to be assoc1ated
with Sturtlan t1111tes ’ Equlvalents of the rema1nder of the‘i
Umberatana Group dlsconformably overlle the volcanlcs the Taple

Hill Formatlon has a basal feldspath1c sandstone and conglomerate

member, followed by typ1ca1 1am1nated s11tstone and shale A'he:

overly1ng Rodda Beds con51st of grey green 511tstone w1th partly
511ty or sandy dolomlte 1nterbeds, and m1nor feldspathlc and |
calcareous sandstone and conglomeratlc bands (Krleg, 1973) | These
correspond to the n1dd1e of. the Umberatana Group, wh11e a second -

t1111te above th1s sequence probably represents the Mar1noanA

glac1at1on (R B. MaJor, pers comm 1n Kr1eg, 1973 Coats, in .

press) . In the western Off1cer Ba51n, the Punkerr1 Beds are‘a'

11thostrat1graph1c equlvalent of the Pound Subgroup, and also con-

ta1n elements of the Edlacara metazoan assemblage (MaJor, 1974)

AThe whole Adelaldean sequence un the north east Offlcer Bas1n»

was folded prior: to ‘the depos1t1on of the succeedlng early

to mid’ Palae0201c clastlc sequences
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Geochronologz '.2% ;:x:kf,ff;fij;ﬁf.ﬂ ff¢.f

S1x shale samples from the Chambers Bluff T1111te y1e1ded |
a Rb/Sr whole rock 1sochron of 651+87 Ma (Webb 1978) Thls is. ;ﬂ'
younger than the expected age of sedlmentatlon but may reflect'?
the fold1ng that produced the angular unconformlty between Adelaldean :
and Palae0201c rocks 1n the area._,;fi'%ﬂh, | " o 3
- BANGEMALL BASIN | »»..1‘ "“f” “ G

Although predatlng the bulk of the Ade1a1dean, depositlon occurred
also to the west of the. Musgrave Block 1n the 1mportant Bangemall .

Ba51n The Bangemall Group unconformably overlles folded early

Proterozo1c sequences, and forms an east -west or1ented arcuate,
outcrop area, show1ng 1mportant fac1es changes between western
northern and eastern zones (Dan1els, 1966 Brakel & Muhllng, 1976)
The sequence in the western zone con51sts domlnantly of dolom1te,}
shale and chert, overlylng basal coarse sandstone, 1n the lower part,
and passes upwards into 511tstones, shales, black cherts and f1ne
sandstones with, an 1nterca1at1on of turb1d1tes 1ntroduced from the
‘northwest~ There are local m1nor ac1d volcanlc contrlbutlons

The basal sequence 1n the northern zone 1s domlnantly dolom1t1c,"
but w1th.a local wedge of arkose and conglomerate ‘The»eastern
zone contalns basal terrestrlal coarse clastlcs, pass1ng up 1nto
finer clast1cs | - o | -

Geochronology

. Gee et a1 (1976) dated small rhyollte bod1es not far above
'the ‘base of the Bangemall Group in the central part of the bas1n
.at 1075+42 Ma (Rb/Sr whole rock 1sochron) wh11e black shales
from hlgher in the sequence y1elded an age of 1057+80 Ma by the
- same method (Compston & Arrlens, 1968) These dates suggest a
correlat1on with the Bentley Supergroup ac1d volcan1cs of the
‘western Musgrave-Block,“and also approx1mate contemporanelty ‘with

-_the Beda Volcanics of the Stuarthhelf; Thus if thescorrelation
ot } B -

-
Ll
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of the Beda Volcanlcs with early Ade1a1dean Volcan1cs of the Adelaide
Geosyncline. is correct, then the Bangemall Group may overlap |
in age with the earllest dep051t1on in the Adelalde Geosyncllne

Blostrat1graphy

The Bangemall Group contalns numerous stromatolltes of which

Baicalia capricornia and Conophyton garganlcum australe, although

not identical to any Ru551an forms,»are most closely comparable to'
those of Mlddle Rlphean (1350+50 Ma to 950+50 Ma) assemblages (Walter,

1972. .The occurrence of Acac1e11a cf A. australlca in the Bangemall

Group (Grey, 1978) 1s thus older than the type occurrences in the
Bitter - Sprlngs Formation; 1t may however be. of similar age to

Acaciella cf. A/ australlca from an early W1llouran dolom1te of

the Peake and Den1son Ranges, South Australla, 1f the Beda Volcanlcs
correlation is correct. - _f'} ; =:¢ ‘ L
GEORGINA 'BASIN | o

.Late Proterozo1c sequences in the southwestern Georg1na

Basin were or1g1na11y referred to the F1eld River Beds (Sm1th

1963) and the Mopunga Group (Sm1th 1964),- Recent mapplng by

the Bureau of Mlneral Resources (Walter, in press) has 1ed to the
.subd1v1s1on of these sequences and more prec1se correlat1on with
the better known succe551ons of the Amadeus Ba51n‘ In the Huckitta.
1:250° 000 map sheet, area, the Arunta Complex basement is unconform-

lably overla1n by the Mount Cornlsh Format1on, locally a very tthk

sequence of green 51lty d1am1ct1te and green varve- 11ke s11tstone

The basal. 26 m of the or1g1na11y deflned type sectlon (Smith, 1964)
are 11tholog1cally dlst1nct from the remalnder of the sequence,
,con51st1ng of feldspathlc gr1ts, flne red sandstone and stromatolitic
dolomlte ThlS basal un1t has now been a551gned to. the

early Adela1dean Yackah Beds (Walter, 1n press) Elsewhere

in the Huck1tta area, thlnner glac1a1 sequences of the Mount

Cornish Formatlon are overlaln dlsconformably by the coarse_
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gralned Oorabra Arkose and succeedlng Mopunga Group (Table 9)

The Elkera Formation was or1g1na11y 1nc1uded 1n the Grant

Bluff Formation by Sm1th (1964), though much of it was shown

as Mount Baldwin Formatlon on theﬁHuckltta map sheet. Thus -
Walter's (1972) record of the'Stromatollte GeOrginla |

howchini from the Mount Baldwin Formatlon is'now placed in a’ dolo-
mite in the Elkera Format1on wh1ch Walter (in press) correlates

with the Ju11e Formation of the Amadeus Ba51n The Mount . Baldw1n '

Formation" is now cons1dered to be entlrely Cambrlan
On the Hay -River 1: 250 000 map sheet area, all the Adelaidean
rocks were formerly ass1gned to the F1e1d R1ver Beds. ' A new

subd1v1s1on is proposed by Walter (1n press) The early Ade1a1dean

is represented by the Yackah Beds, con51st1ng of f1ne to coarse .

sandstone, shale and dolom1te, that -nonconformably overlle

granitic basement. ,The_stromatolite Acaciella australica has
now been recognised fron the‘Yagkah'Beds, suggesting possible
correlation with the Bitter Springs'Formation-of the Amadeus

Basin (Walter et al. ;,in press) The late Adela1dean succession

commences with the d1sconformably overlylng Yard1da T1111te, which

is 11tholog1cally 51m11ar to the Mount Corn1sh Format1on and also
.attalns great thlcknesses 1n grabens The succeed1ng formatlons

are assigned to the Keepera Group (Walter, in press) the .Black

Stump Arkose correlates 1n 11thology and strat1graph1c p051t1on

~

with the Oorabra Arkose,;and by analogy w1th the P1oneer Sandstone
of the :Amadeus Bas1n 1t is cons1dered a p0551b1e facies varlant
of the Mar1noan t1111tes ' The p0531b1y d1sconformab1y overlylng

Wonnadinna Dolomite is con51dered by Walter (1n press) as equ1v—

alent to the ''cap dolom1tes" above Marlnoan glac1als elsewhere,
but it is. much thicker and 11tholog1cally d1551m11ar The

gradatlonally over1y1ng Gnallan-a- Gea Arkose apppears to have no

11tholog1cal}equ1va1ent elsewhere? but Walter_(1n:press)-suggests
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of thefeastern Amadeus Basin. The‘thinly bedded.sandstone, locally

w1th interbedded s11tstone, of the Grant Bluff Formation (type

section on the Huckltta map sheet area) was or1g1nally con51dered
as early Cambr1an but Burek et al. (1979) have argued from
magnetostratigraphy that 1t and 1ts underlylng formatlons are older.
It is now considered equlvalent to the lltholog1ca11y very 51m11ar
Cyclops Member of the Amadeus Bas1n, and a 51gn1f1cant t1me_break

is inferred before the.deposition of the Adam Shale, from which

AWalter, Shergold et al. (1979) have described Early Cambrian acritarchs.

llAt central Mount Stuart, and in its Vicinity,'Situated between

the Ngalia and Georgina Basins diamiCtite unconformably overlies ‘the

Arunta Complex Preiss et al - (1978) noted 11tholog1ca1 51m1lar1t1es
with the older of the Sturtlan glac1als in South Australia.s

At Central Mount Stuart, where 1t occurs at the base .of" the Central

Mount Stuart Format1on, the d1am1ct1te passes up w1thout obvious

unconformlty into a thick clastlc sequence, equlvalents of wh1ch

’ contaln a late. Precambrlan coelenterate fauna near the top (Wade,

1969 Walter, in press) If the glac1als ‘are 1ndeed earllest

‘Sturtian, th1s would 1mply a maJor h1atus w1th1n the Central Mount Stuar

Formatlon but thls 1s far from certaln. Parts of the formation

resemble the Cyclops and Waldo Pedlar Members of the Pertatataka

Formation of the Amadeus B351n.> Walter (in press) correlates

‘the upper part with;the'Arumbera Sandstone I, on 1ithologic and

blostratlgraphlc grounds

De Keyser (1972) descrlbed an 1solated downfaulted wedge of
late Proteroz01c sed1ments, 1y1ng unconformably.over metamorphlc'
basement and dipping under f055111ferous Mlddle Cambrlan strata,
in the ‘Burke River area, eastern Georg1na Bas1n.' Th1s sequence,_

the Mount Birnie Beds, commences w1th a t1111te, contalnlng rounded

to sub rounded facetted and pol1shed clasts in a purple to brown
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silty matrix (the LiﬁtleABurke.Tillite). ‘As pointed out by de
Keyser (1972) the Mount Eirnie'Bgd§ are c1§se1y compérable to_the
Moonlight Valley Tillite anduo§er1ying sequénce'of the‘East Kimberley
Region (see below). The Tillite is oVerlain by a typical

pink to.creaﬁ "cap doiomite", folloWed by red ferruginoué sandstone,
then red and greén shale; with thinly bedded-red micaceous .quartz
sandstone, sandy siltstohe,fshaly sandstone with rare dolomite

lenses at-the-top. On iithostratigraphic grounds, it is most

likely to be a Marinoan glacial énd“post-glacial sequence,

Geochronology

Shales from unspecified levels in the Field River Beds héVe
yielded Rb/Sr whole roék isochron ages of about 770’and_600>
Ma (Compston §& Arrieng, 1965). . |
KIMBERLEY REGION, WESTERN_AUSTRALIA

The geology of thé Kimberley Reéion has fecently been
summarised by Plumb §& Gemuts (1976). Eéfly Protérozoic ﬁeta-
sediments and metavolcanics, and high gfade metamdrphic and igneous
. complexes, intruded by 1800 Ma oid‘granites, form the basement
to thick platform‘covef.sgquences, tﬂe youngest of whiéh:aré of
Adelaidean age (Table 10);'and includé Wéll documented tillites,
e.g. (Dow 1965). The radiémetric ages of possible early:
Adelaidean sequences in:the‘Kimberley Region are not yetiwell
defined, nor can they be confidently correlated with those of
other basins. 1In the East Kimberleyé; east of the baseménf

inlier exposed in the Halls Creek Mobile Zone, clean quaftzi

sandstone (Wade Creek Sandétone) unconformably'overlaps sediments
of probably mid-Proterozoic age:(e.g. the Bungle Bungle Dolomite

that contains abundant stromatolities and microfossiliferous cherts),

~and passes upwards into laminated green Helicopter Siltstone.
Compston § Arriéns (1968) quote an age of 1106f110 Ma fof the Mount

John Shale Member of the Wade Creek Sandstone. In places within

the Halls"Creek.MObilémione, the Glidden Group (biack shéle, micaceous

o

.-
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sandstone, well sorted quartz sandstone, shale and subgreywacke)
unconfofmably overlies the eérly ?roterozoic basemént; a -shale from
the Glidden Group has been dated at 1008+25 Ma. In the
northern part of the Halls Creek Mobile Zone, the Carr Boyd
Group of grossly similar lithologies (duartz sandstone, subgreywacke,
conglomerate, micaceous sandstone, siltstone,.shale) hds been -
dated by 'shale whole-rock‘iSochrons-from three successive horizons:
1160+125 Ma, 1057f80 Ma and 881 + 85 Ma (cbmpstoﬁ & Arriens, 1968).
Thus these three areas of the Kimberley Region received clastic
sediments between 800 and 1206 Ma ago, and the seduen;esiare in part
at least of early Adelaide age, and in_part'older.‘

. ‘To the east of the Kimberleys lies the pre-Adelaidean -
Birrindudu Basin, in which dolomite; siltstone, shale, chert and

sandstone of the Limbunya Group were deposited (Sweet, 1977). These

are unconformably overlain by a number of mutally unconformable
sequences, all of which,underlie.thé eastern extension of the
late Adelaidean Dderdip1Grqub; Sweet (1977) considered these sequences,

depositéd in the Victoria River Basin, to be Adelaidean also. The

lowest of them,-tﬁe Wattie aﬁd Bullita Groups (sandstone, siltstone,
shale, dolomite, chert) "and probably equivalents of the Tolmer
.. - Group that outcrops south of Darwin (Sweet, 1977'>). Cloud § Semi-

khatov (1969) described the stromatolite Inzeria tjomusiiffom

the Tolmer Group, and indicated fhatfthe then accepted age estimate
of fhe Tolmer Groﬁp (600-700 Ma) was consistent withl;he known

age range of that form of stromatolite (Late Riphean, 9565650 Ma).
waever, on the basis of Sweet's' (1977) correlation, the Tolmer
Group must be much older than this,'fof the Bullita Group is

uncoanrmably overlain by the Wondoan Hills Formation; from which

glauconite has yielded a K/Ar minimuﬁ"age of 1080+14 Ma .and a Rb/Sr

isochron age of 1165+30 Ma. The Wondoan Hill Formation and

overlying Stubb Hill FormationA(bpth consisting of sandstone,



‘siltstone, shale and minor dolomite) are followed unconformably by

the Auvergne Group of the Victoria River Basin. Sweet (1977) corr-

elated the Angalarri Siltstone of the Auvergne Group with the

Helicopter Siltstone of the Eést Kimberleys, but quotes a RB/Sr‘
whole rock isochron age of 820+80 Ma. If this is the age of
deposition, it would imply a long time break befween the Angalérri
Siltstone and the 1100 Ma old Wade Creek Sandstone (immediately
below the Helicopter Siltstone) in the East Kimbefleys.

Late Adelaidean glaciogenic sequences are widespread and well
develeed in the Kimberley Region, frequently being aésociéted with
glaciated pavements (Harms, 1959; Dow S Gemuts, 1969). Use of
the tillites as stratigraphic markers has beenlwideiy acceptéd.
Separate stratigraphic nomenclature has been developed in the
three major areas of outcrop of glaciogenic sequences, i.e. the
East Kimberleys, the Mount Ramsay area, and the West Kimbefieys.
Only in: the Mount Ramsay area are théreAlower and upper glacials
together.ih the;same sections. Dow § Gemuts (1969) éxpressed:
some uncertainty regarding COrrelatioﬁ between thé‘thfee aréas,
‘but tentatively correlated the glacials of the East Kimbérleys

(Moonlight Valley and Fargoo Tillites) with the first glacials

of the Mount Ramsy area (Landrigan Tillite). This was accepted

by later authors, and correlation with the Walsh Tillite of the -

West Kimberleys was édded (e.g. Plumb & Gemuts, 1976). Dunn et
al. (1971) considered these earlier tillites to be of Sturtian

age, and the younger tillites of the'Egan Formation (Mount Ramsay area

only) to be Marinoan.

Recent reexamination of the late Adelaidean tillite-bearing
sequences of the Kimberley‘Region by Coats & Preiss (1979)
has suggested more precise correlations, both within the Kimberleys
and with other Australina basins. It wés sﬁggested that the
glaciations in the %imberleys be named aftér.tillite$ that occur

together in the same stratigraphic sections, i.e. Landrigan
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and Egan glaciations. The revised correlations inply:that only
the Landrigan Tillite is of‘Sturianfage,'while the more
widespread-tillites-(Moonlight Valley and Fargoo Tillites of the
East Kimberleys, Egan Formation'of the Mount Ramsay area and Walsh
Tillite of the West Kimberleys) are all of Marinoan age. These
correlations are.based:on specific lithological comparisons of
seQuentially Consistent successions,‘hofh within the three areas
of the Kimberleys, and w1th other 1ate Proter0201c ba51ns in
Australla. Continuity of sedlmentatlon in shallow shelf seas across
a 1argehpart of the Australlna continent 1is 1mp11ed

The late Adelaidean stratlgraphy of the K1mber1eys is summarised
below. 1In the Mount Ramsay. area, a relatlvely thick sequence of
diamictites with green, silty matrlx and interbedded sandstone
and laminated 511tstone (the Landrlgan T1111te) accumulated in
a graben, while the th1ckness of its- equlvalent out51de the graben
is greatly reduced. - Greywacke of the Stein Formatlon occurs above

the Landrigan T1111te only w1th1n the graben and. is followed

by thinly lamlnated 511tstones ‘of the Wirara Formatlon 10utside
.the graben, the base of the erara Formatlon is marked by a lent-
icular brown- weatherlng dolomlte ‘and th1n1y laminated silty shale.
The W1r ara’ Formatlon resembles the ‘Tapley Hill Formation of the
Adelaide Geosyncllne, but is domlnantly mauve-coloured. It grades

up into the Mount Bertram Sandstone,twith cross-bedding, load

casts and red shale bands. The‘Wirara Formation and Mount Bertram
Sandstone represent the late Sturtian-early Marinoan interglacial
phase. |

Marinoan glac1at10n is represented in the West Klmberleys by
the Walsh Tillite, in the Mount Ramsay area by the Egan Formation,
and in the tast Kimberleys hy ‘the Fargoo T1111te and overlying
Moonlight Valle& Tillite (hest regarded'as repreSenting two phases

of Marinoan glaciation). These tillites are all characterised
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b'by a predominantly red silty,rafgillaceous or dolomitic.matrix,-.
and becoﬁe.shaly and sparsely pebbly in their upper parts. In:each
case they are overlaiﬁ by well-iaminated pink deiomites, with
interbedded red_ehéle, that are similar to the-"capAdolomites" of the
other basins described above. The overlying seéquences in the three
afeas reflect transgression and then regression: they commence
with red—brown to grey-green medium grained sandstone with grit
bands, ripple marks, water escépevstructu?esrand minor flute:

casts (Jarrad Sandstone Member in the East Kimberleys, Yurabi

‘_Formation'in the Mount Ramsay area and Traine Formation in the West
Kimberleys). These pass up into finer clastics similar to the
‘Brachina Formation of the Adelaide Geesyncline and Pertatataka form-
ation of the Amadeus Basin (micaceous siltstone, shale and fine

sandstone of the Ranford Formation in the East Kimberleyé, McAlly

Shale in the Mount Ramsay area and Throssell Shale in the West

Kimberleys. Regression is marked by the incoming of coarse
clastics above these formations,'in particular the very mature
orthoquartzites and quartz pebble congiomerates'of the Mount -

.Forster Sandstone (East Kimberleys) and Tean Formation (Mount

Ramsay -area). In the West KimberleYs, it is represented by the

orthoquartzite in the upper part of the Estaughs Formation. These

all correspond in lithology and stratigraphic position to the
regressive ABC Range Quartzite of the Adelaide Geosyncline, and
possiblyvthe sandstone units in the Pertataka Formation of the
Amadeus Basin. |

A second Marinoan transgressive ﬁhaSe is represented ‘
only in the Mount Ramsay area (reddieh-brown immature
feldspathic sandstone with interbedded siltstone of the Lubbock
Formation) and East Kimberleys (maroonlmicaceous shale, siltstone

and rare fine grained sandstone of the Elvire Formation). The latter

corresponds closely in lithology and stratigraphic position to the



Bunyeroo Formation of the Adelaide Geosyncline, and the upper

part of the Pertatataka Formation of the Amadeus Basin. Similarly,

the overlying Boonall Dolomite corresponds to the Wonoka and:

Julie Formations, though the three formations at the top of the
East Kimberley succession appear to lack obvious lithostratigraphic

equivalents elsewhere (Timperley Shale, Nyuless Sandstone and

Flat Rock Formation). These formations could be expected to be

time-equivalents of the Pound Subgroup. The late Adelaidean-units
of the Kimberleys are overlain unconformably in many places by the
Early Cambrian Antrim Plateau Volcanics.

Geochronology

A reexamination of Bofinger's (1967) geochronological study
and the recent age determinations ofFAdelaidean sediments of fhe
Stuart Shelf, South Australia, are consistent with the revised
lithostratigraphic correlations (Coats & Preiss, 1979). They
concluded that the widely quoted dating of the earlier glaciation
(724+30 Ma) was unfeliable because it was based oﬁ a combination
of data from the lower glacials, upper glacials and interglacials.
Separatioh of the déta according to the individual formations
they wereAbased on failed to produce well aligned méaningful

isochrons. However, the data for Marinoan post-glacial shales

are more reliable, as they are based on single formations and produced

better aligned isochrons. . These dates support the correlation of

the Ranford Formation and Throssell Shale (672+70 Ma and 670+84 Ma

‘respectively) and the correlation of these formations with the

Stuart Shelf equivalents of the Brachina Formation of the
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Adelaide Geosyncline (676+204 Ma) as proposed by Coats §& Preiss (1979).

The dating of the Elvire Formation at 639+47 Ma (Bofinger, 1967) is
consistent with its stratigraphic position.

TASMANIA

Exposures of Precambrian rocks in Tasmania are confined largely
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to the western half of the island (Fig. 1). The_dldest rocks
containing macrofbssils are of Middlé Cambrian age. This fact,
together with the structural complexity and separatioh of segments
of the Precambrian, and the scaréity of radiometric data, has rendered
regional stratigraphic interpretation difficuit} The summary present-
ed here is based largely on Williams (1978). | |

The less metamorphosed upper Precambrian sequences (generally
of upper greenschisf facies) are thought to be younger than the
Frenchman Orogeny; which infolved multiple folding'and an earlier
main phase of metamorphism affecting older metasediments. ‘These
older rocks, including garnetiferous schist, quartzite, conglomerate
and amphibolite form the Tyennan and Forth Geanticline;.

The upper Precambrian may be tentatifely subdivided into three
main sequepces4representing three depositional basins. The oldest

of these, the Rocky Cape Group, has been studied by Gee (1971)

and others and is widespread in the northwest corner of Tasmania.

Component formations from the base are: Cowrie Siltstone, at least

2440 m thick, cream to red brown laminated siltstone, with black

pyritic: shale near the base; Detention Subgroqp, 1400 m thick,
orthoquartzite, fine grained, cross-bedded, interdigitating with

siltstone: Irby Siltstone, 760 m thick, siltStone, partly black,

dolomite, sandstone, subgreywacke; Jacob Quartzite, 1130 m- thick, -

orthoquartzite, cross-bedded. This group appears to represent
a stable shelf environment with palaeoslope toward the northwest.
There was a shoreline to the southeast (Tyennan Geanticline) and

a possible foreland to the northwest.

The next main sequence is represented by the Burnie Formation

(Gee, 1977), and possibly the Oonah Formation (Oonah Quartzite and

Slate of Blissett, 1962) which are considered to have been
deposited in a slightly younger trough to the east of the basin

in which the Rocky Cape Grdup accumlated. The Arthur Lineament,
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a metamorphic belt with transitional boﬁndaries, separates the

two depositional areas. The Keith Metamorphics in the Arthur
Lineament are considered to have been derived from the adjacent
Rocky Cape Group, Burnie Formation; and their correlatives. The

500 m thick Burnie Formation comprises black slaty mudstone, silt-

stone, sandstone, quartz-wacke (with greywacke texture and graded
bedding) and minor pillow lavas. Turbidity currents, as indicated
by ripple marks, flute casts and scoufs;'flowed‘in a northerly

direction transversely ‘to a north-northeasterly-trending trough.

East of Burnie, the Badger Head GroupAhas a similar lithology
and is correlated with the Bufnie Formation (Gee & Legge, 1974).
To the 'south, near Zeéhan,‘the Oonah Fbrmation (minimﬁm thickness
2100 m) ahd its correlatives contain QUartzité, micaceous ‘quart-
zite, siltstone and greenish, gréonr}black shale with locaIV
limestonefénd dolomite, spilitic iavas and pyroclastics.

The uppermost sequence of the upper Precambriah cqmprises

mainly the Smithton Dolomite, depdsited*in:the‘Smithtoh Trough

.with angular unconformity on the Rocky Cape Group. The Penguin
Orogeny (minimum age about 720 Ma;_SoloﬁQn & Griffiths,‘1974)‘

is inferred tp:have preceded depdsition’of the Smithton»Dolbmité:
five phaseé of fo1ding;have been demdnStfétéd'hear Burnie,’associated
with the Penguin Orogeny (Gee, 1977). The Smithton Dblomite is up

to 1500 m thick and comprises dolomite,icﬂert, 6olitic‘iimestone,
carbonaceous siltstone,>beds with mudfcracksnand stromatolites,

and locally, a basal quarzite and conglomeréte. To the south,

near Zeehan, the Success Group'of fine and coarsebgrained sandétone,
820 m .thick, is probabiy equivalent to the Smithtén ﬁolomite.

A 30'm-thipk diamictite bed overlies the Smithton Dolomite.
It contains dolomite and chert clasts up to 2 m in size, some of’

which are clearly derived from the Smithton Dolomite. Othefs,
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however, are fine grained dark grey-dolomites containing the
stromatolite Baicalia cf. B. EEEEE (Griffin & Pfeiss,»1976), and
these have no obvious local source. The stromatolites closely

resemble Baicalia burra, and the associated 1lithology resembles

that of the Skillogalee Dolomite in the Adelaide Geosyncline. The
clasts could therefore have had a distant provenance, supporting

a glacial origin for the diamictite, althéugh other proven

gléciai characteristics are lacking. Although the ;ge_and origin
of the diamicite are uﬁcertain, it may:'be tentatively correlated

with the Cottons Breccia of King Island (Jago, 1974). The-

Cottons Breccia contains diamictites, and is overlain by a
sequence of siltstones and basic volcanics; a laminated pink
-dolomite, similar»to the Nuccaleeha Formation and other Marinoan
"cap dolomites'" occurs immediately above the breccia. If the
breccia is of glacial origin,'it may be a correlative of the
Marinoan glacials of the Adelaidé Geosyncline and other basins.
Such a correlation would be consistent with the ‘known superposition
of the breccia above a strongly deformed sequence thatlis intruded
by granitic rocks (Williams, 1978), themselvés dated at 817+60 Ma
by a Rb/Sr whole rock isochron, 734 Ma by Rb/Sr_on muscovite, and
724 Ma by.K/Ar on muscovite (McDbugail; 1965); '
A third occurrence of pbssible glaciogenic sediments has
been fecorded.by Jago (ih press) in the'Wedge.River Beds in the
Wedge River area of southefn Taémania. Thesellie:ﬁhconforﬁably

below fossiliferous Middle Cambrian, but appear not to have been

involved in the Frenchman Orogeny.

Vidal'(1976b) hés described the ?acritarch Bavlinella faveolata
in the Cottons Breccia and in the diamictite overlying the
Smithton Dolomite. He considers this to be a probable index

fossil for the Vendian, and suggests that these units are of



Vendlan age. Wh11e thlS is qu1te con51stent w1th other stratlgraphlc

data as. outllned above, it should be noted that ne1ther the bio-

gen1c1ty nor ‘the stratlgraphlc range of Bavllnella are beyond dispute

(see Mu1r,_1977)

CONCLUSIONS AND SUMMARY OF GEOLOGICAL HISTORY
‘ OF ADELAIDEAN BASINS

Interpretatlon of the age of the base of the Adelaldean (the
time durlng whlch the late Precambrlan sedlments of the Adelaide
Geosyncllne were - belng dep051ted) at present depends on the
correlation of early Willouran volcanlcs in the Geosyncllne with
the Beda VoTcanlcs of the StuartnShelf.d On the ba51s of this
correlation and the dating'of»the BedaEVolcanies' all Precambrian
sed1ments younger than about 1100 Ma 1n the other ba51ns have
_been tentatlvely 1ncluded in the Adelaldean Age control on. -
early Adelaidean §ed1ments 1n»the‘Adela1de-Geosyncline and in the
central Australian basins'is Stili ertremely 1inited. Tentative
.correlation'of late'Adelaidean'formationeAthroughont Australia is
summarlsed in Table-11. ‘ |

The ages of late Adelaldean sedlments, 1nc1ud1ng the products
of two major glac1at10ns, chlefly in the South Australlan ~central
Australlan and Klmberley Reglon ba51ns, are now ‘better defined
as a result of new Rb/Sr shale dates on the Stuart Shelf and
of stratlgraphlc relnterpretatlon of prev1ous radiometric data
(Kimberley Reglon). The Sturtlan glaelatlon is probably only a
‘little older.than about.750’Ma, whilebthe,Marinoan_one'took place
between about 750'Ma and about 670 Ma ago, but closer to the latter.
In all ba51ns there is a stratlgraphlc break between the latest
Adelaldean sedlments and the overlylng Early Cambrlan sequences.

Blostratlgraphy has a551sted very broad correlation and age
assessment. Because of the predominance of endemic stromatolites

in the late Precambrian of Australia, only limited correlation is
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possible with the stromatolitic sequences of the USSR. The best
agreement between stromatolite-based cofrélations and those'based'
on lithostratigraphy and'geochronology is in the Bitter Sprihgs
Formation (with a Late RipheéhAassemblagé) and in the Umberatana
Group (whose assemblage Suggests an age near the Late Riphean-
Vendian boundary); The early'Adelaidéan of the»Adelaide
Geosyncline is anomalous from-a stromatolite bidstratigrabhy
point of view, since the oldest Stromatblites (early Willouran)
have a Late'Riphean "aspect'", while oVeriying T&rrénsian.forms
resemble fhose'of the Middle Riphean of the USSR. |
Palaeomagnetism has great potential for precisé stratigraphic
corrélations in the future, but so far only the youngest Adelaidean
sequences from the central Australian basins have been Studied
for magﬁetostratigraphy. »
The history of Adelaidean basins and surrounding regions'may
be summarised as follows: |

Approximately 1100. to 1000 Ma period (Fig. 2)

Stuart Shelff Rifting with.basic V61canics and deposition
of coarse clastics in grabens.
bAdelaide Geosyncline: Initial platfofm sands andbcarbonates,
then rifting with basic volcanics, possibly also during
 this period, followed by mixed carbonates and immature
clastics deposited'undef'evaporitic conditi¢ns. |
Musgrave Block:- Fqiding and granite intrﬁsion in east;
~thick acid volcanic complexes at western end;
basic énd acidic volcanics and sediments in norfhwest.
Bangemall Basin: Mixed clastics and carbonates,.with very‘
minor acid volcanics. ‘Finer clasfics and turbidites
iﬁnlater stages.
Arunta Block: Metamorphism and'migmatisation.in'an east-west
zone bétWeen the future Amadeus and Ngalia Basins.

Kimberley Region and Victoria Basin: ' Fine and medium



clastic deposition.
Tasmania: Deposition of clastics of the Rocky Cape region,

but age unknown.

Approximately 1000 to 800 Ma period (Fig. 3)
| Adelaide Geosyncline: -A‘possiblé high gfade metambrphic belt

in the south at this time; followed unconformably
by deposition of mixed clastic - cafbonate
sequeﬁces.> Cyclic sedimentation~of_west-derived
deltaic complexes; platformicarbonates in marginal
marine to lagoonal environments. Minor tectﬁnism»
af end of this time.> |

Stuart Shelf: No deposition known. -

Central Australian Basins: - Basal blanket quaftzites, followed
by shelf céfbonates.'_Mindr:fectOnism in all basins at end

}‘of this time; early_AdelaideanAsequence'beét preserved -

in Amadeus Basin,fﬁﬁf severe1y éroded in other basins.

Approximately 800 to 700 Ma ‘period (Fig.'4)

Tasmania: A pefibd’o£7£olding énd'intrusion of granite,
dolefife (Pehgﬁin dragény):g |
Wideépread Sfurtian'gléciafiqn is recorded in alllother
| Basins. |
“Adelaide Geosyncliné:_.Oldest-Sfurtian glaciais deposifed
- in fault Cohtfolled“troughs, andlfrequently associated
.with sediméhtary iron format&oﬂs. Younger Sturtian
glaciais more Widesﬁreéd - tillites with associated
‘sandstones, laminated.siltstdnes., Post-glacial
transgressiqn,‘covering whole Adelaide‘Geosyncline and
Stuart Shelf. |
Officer Basin: Sturtian glacials possibly of earlier
phase. Bagicbvolcanics._ Post-glacial transgression.
Amadeus Basin, Ngalia'Basin, Georgina Basin: AProbablé

younger Sturtian-glacials;'post-glacial.transgression.
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V Glacials.ef CentrallMoﬁnt,Stuart could Be‘eerlier»phase,
but thls is not certaln.,- o
Kimberley Region: Probable yeunger Sturt1an glac1als and.
‘post- glac1al transgre551on, chlefly 1n ‘graben.

Approx1mate1y 700 to 570 Ma perlod (Flg. 5).

(i) Regressive phase in-all ba51ns, reflected in the
western Amadeus Ba51n, the Georglna Basin in the
Ngalia Basin as'a major h1atus Adelaide Geosyncllne,
Officer Ba51n, eastern Amadeus Basin and graben :
in Kimberley Region: Dep051t10n more or less

" continuous, but regressive phase continued. Minbr
hiatus before Marinoan glaciation.

'(ii) Marinoan glaciation: Tiliitee deposited in eastern
Adelaide Geosyﬁline,ABarrier‘Rahges, eastern Amadeus
‘Basin, Ngalia Basin, Burke River.area, and widespread
in the Kimberley Region. Predominantly feldspathic
_sandstone deposition ih western Adelaide.Geosyncline,
Stuart Shelf, western.Amadeus Basin, Georgina Basin.

(iii) Post-glaefai transgression, followed by regressire phase,
represented in Adelaide Geeeyncline; Stuart Shelf, Amadeus
Basin, Georgina Basin, BurkeARiver aree, the Kimberley
Region, and perhaps also.in the Ngaiia Basin;
though subsequently mostly eroded there.

Civ) Another major transgre551ve'- regre551ve cycle, recorded
only in the Adelaide Geosyncline, (not Stuart Shelf),
Amadeus Basin; Ngelia Basin, western Georgina Basin
and East Kimberley Region.enly. |

(v) Adelaidean sedimentation terminated by tectonism, probably
related to Peterman Ranges Orogeny (southern Amadeus Basin).
Hiatus between latest’Adelaidean and Early Cambrian.

- sequences in all basins,
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‘TABLE 1

Summary of lithostrafigraphyl, chronostratigraphy, geochronology
“and biostratigraphy of the Adelaide Geosyncline. :

Chronostratigraphic Lithostratigraphic Geochronology and
Subdivisions - Subdivisions : '~ Biostratigraphy
Early Cambrian ' HAWKER GROUP - . _Abundant shelly faunas.

——disconformity——
WILPENA GROUP

Pound Subgroup Ediacara assemblage
s : A of metazoa.
Marinoan o Wonoka Formation '~ Stromatolite Tungussia
- g ‘ f. nov.
Brachina Formation - 'Rb/S; isochron

676 - 204 Ma. (Shelf)

UMBERATANA GROUP
upper glacials

interglacial se- Stromatolite assemblage
quence including - suggesting Late Riphean -
carbonates Vendian boundary

Tapley Hill Formation Rb/Sr isochron
750 ¥ 53 Ma. (Shelf)

Sturtian _ lower glacials:

upper phase
———disconformity .

lower glacials:
‘ lower phase
——disconformity
or angular uncon- . ;
‘formity

BURRA GROUP
Belair Subgroup

Mixed carbonates
and clastics

Torrensian | ' , Stromatolites
- Skillogalee Dolomite Baicalia burra
Tungusslia Wilkatanna.

Rhynie Sandstone

CALLANNA BEDS
Mixed carbonates,

Willouran ' clastics, former
evaporites ‘ '
Wooltana Volcanics Rb/Sr isochron
(Geosyncline) ??approx. 800 Ma.

Beds Volcanics (Shelf) Rb/Sr isochron

1076 ¥ 34 Ma.
Carbonates Stromatolites
Acaciella, Gymnosolen

Basal clastics .

Pre-Burra Group metamorphics
Rb/Sr isochron 2849 # 32 Ma.

lOnly selected formations shown.



TABLE 2

" Stratigraphy of the Callanna Beds, Adelaide Geosyncline, and equivalents in New South Wales.

Thicknesses are extremely variable; figures give only an approximate indication of maximum thicknesses.

STUART SHELF.

hiatus

- Backy Point

Formation.
and

. Beda Volcanics
(150 m)

---disconformity--

?Pandurra
e
_Pormation

--unconformity--

. Roopena

".Volcanics,
metamorphic
basement.

PEAKE & DENISON RANGES. CENTRAL -
FLINDERS RANGES.

Very thick sequences (up to 8 km) of .
mixed clastics and evaporitic carbonates:
carbonaceous silts, immature micaceous -
sands with halite casts, dolomites and
limestones with gypsum casts, cryptalgal
lamlnates, LLH stromatolites.

Cadlareena Volcanlcs
(/50 m).

Coominaree Dolomite. (80m)

unnamed volcanics

Stromatolites: | sequences cannot
be identified

~ with certaihﬁy

Acaciella f.
Gymnosolen f.

Younghusband

Conglomerate (30 m)

--unconformity--
Peake Metamorphics

(basement) basement not

- exposed

inferred granitic

'MOUNT PAINTER

hiatus

Woolténa Volcanics

BARRIER RANGES, N.S.W.

hiatus

Wilangee Volcanics

m)
Wywyana Formatlon
(460 m) marble,
amphibolite

Paralana Quartzite

(60 m)

Boco Formation (30 m)
Dolomite with
stromatolites:

?0machtenia f.
Christine Judith

(1 220 m) Conglomerate (150 m)
Lady Don Quartzite
(150 m)
—-unconformity-- =--unconformity--- -

Radium Creek

.Metamorphics

‘(basement)

Wilyama Complex

(basement)



TABLE 3

Stratigraphy of the Burra Group, Adelaide Geosyncline.
There 1s no record of Burra Group deposition on the Stuart Shelf and in the Barrier Ranges,

New South Wales. Thicknesses are extremely variable; flgures give only an approximate indication.

ADELAIDE REGION

FLINDERS RANGES

South-west . .South-east North-west '~ North-east
UMBERATANA GROUP
-------------------------- regional disconformity or angular unconformity -—-—=—--=—=-—m— e e

Belair Subgroup
(300 m)

alternating silt-
stones, feldspathic
quartzites.

Glen Osmond.Slate
m
Siltstone.

Beaumont Dolomite
(130 my
Carbonaceous dolo-
mite, siltstone.

Stonyfell Quartzite

B URRA GROUP
Belair Subgrou
{up to 3 600 mE

alternating silt~- hiatus’ hiatus
stones, feldspathic :

quartzites.

‘saddleworth Fm.
m
Siltstone.

Auburn' Dolomite

m)
Carbonaceous, cherty Unnamed dolomltlc 51ltstone, dolomite
Unnamed dolomitic dolomite, siltstone. (280 m+)

Watervale Sand-
stone Member

sandstones.

Undalya Quartzite
-

m 00-600 m
Woolshed Flat Woolshed Flat . ‘.Myrtle Springs Formatidn Siltstone,
Shale (300 m) Shale (300 m) 7 sandstone, minor dolomite
Montacute Dolomite Skillogalee Dolomite (ﬁpper member) Skillogalee Dolomit- (uﬁper member)
(120 m) (380 m) {Maximum thickness - 000 m)

Blue-grey, cherty
with magnesite. .

Castambul

Dolomite (350 m)

Pale dolomite,

Blue-grey dolomite, black chert, magnesite, dolomitic sandstone.
Stromatolites: Baicalia burra.

(lower member) (lower member)

Pale dolomite, siltstoﬁe, sandstone, sandy dolomite, Stromatolites:

siltstone. Baicalia burra, Tungussia wilkatanna.
. i
Aldgate Emeroo Bungaree Quartzite Copley Quartzite Wortupa Quartzite
T300-1 000 m) 0 m) 1568 m) ‘11 95% m) (300 m)
. River Wakefield Unnamed silt- Opaminda Formation
Sub roup {700 m) . stones, quart- Dolomitic siltstone
siltstone, sand- zites. : . {380 m)
stone, dolomite. Blue Mine Conglomerate
X 1180 ™)
Woodnamoka Phyllite
(1370 m)
Sandstone Quartzite Rhynie Sandstone : Humanity Seat Fm.
o ... {17200 m) ) (2 080 m)
Feldspathic ‘sandstones with heavy . mineral - 1am1nat10ns.
-major unconformity- ---disconformity---  --?transition-- --?transition-- —-——dlsconformity——~—
o0 CALLANNA BEDS: ~ CALLANNA BEDS » CALLANNA BEDS CALLDANNA. BEDS:
Metamorphics of unnamed volcanics equivalents

Houghton Inlier

Wooltana Volcanics




Stratigraphy of the Umberatana Group, Adelaide Geosyncline.
v figures give only an approxi

@ i

' Thicknesses are extremely variable; :
imate indication of maximum thicknesses.

SOUTH-WEST

CENTRAL FLINDERS RANGES

SOUTH-EAST

NORTH-EAST

WILPENA

GROUY

UMBERATANA

GROUP

Reynella Siltstone Member
granule-bearing red
siltstone. (110 m)

Willochra Subgroup (600 m)

red, grey, dgreen sandstone,
siltstone, shale;
mudcracks, ripple marks.

Biigh;qp Limestone (0-300 m)
oolitic and stromatolitic
limestone

Tapley

Elatina Formation (60 m)

sandstone, minor

tillite.

~unnamed siltstones

Grampus Quartzite (50 m)

Pepuarta Tillite (1500 m)

Gumbowie Arkose Member
(80 m)

Trezona Formation (150 m)
stromatolitic and intra-
clastic limestone. S

Enorama Shale (360 m)‘

Enorama Shale (800 m) -

‘green silty shale

Etina Formation (1 000 m)
sandy, oolitic and

stromatolitic limesténe;'

siltstone. :

Hill

Formation

Tarcowie Siltstone (660 m)

grey siltstone, fine
sandy.

Yerelina Subgroup:
Balparana Sandstone (215 m)
Mount Curtis Tillite (90 m)
Fortress H1ll Formation

m)

--- disconformity ---

Enorama Shale (150 m)
Green silty shale. .

Amberoona Formation
(1 220 m)

grey-green siltstone.

(1 550 m)

Very thinly laminated carbonaceous siltstone, calcareous in upper part.
Basal very thinly laminated black shale, dark grey flaggy dolomite.

Sturt and Appila (540 m)
Tillites

hiatus

 BURRA GROUP

Wilyerpa Formation (0-850m)

siltstone, sandstone,
minor tillite.

—————— disconformity------

Holowilena (120 m)
Ironstone

Wilyerpa Formation(0-6000m)

siltstone, sandstone,
minor tillite
------ disconformity------

~ Benda Siltstone

Braemar Iron Fm.
facies (260 m)
Pualco Tillite (3300 m)

BURRA

?conglomerate (900 m)

------ disconformity------

? Yudnamutana Subgroup(280m)
Lyndhurst Formation (1860 m)
Bolla Bollana Tillite
Fitton Formation (2960 m)

GROUP
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TABLE 5 |

Stratigraphy of the Wilpena Group, Adelaide Geosyncline and Stuart Shelf. Thicknesses are very variable;
figures give only an approximate indication of maximum thicknesses.

STUART SHELF - ’ ADELAIDE REGION : FLINDERS RANGES

Lower Cambrian:

Andamooka Limestone : NORMANVILLE GROUP - HAWKER GROUP

———————————————— disconformity --—-——————------—-—-———4--f-—;—--——---———-----—----——-———————-—-—---——-————-—4
WILPENA GROUP '
' " Pound Subgroup (2 400 m)
hiatus hiatus ‘ Rawnsley Quartzite (white)
S ' ' Bonney Sandstone (red)

Wonoka Formation (3 360 m)
Silty limestone, calcareous siltstone.

Yarloo Shale | ' | ' Bunyeroo Formation (1 500 m)
Red shale, siltstone. ' ' Red shale, siltstone.
Simmens Quartzite (100 m) ABC Range Quartzite equivalent ~ ABC Range Quartzite (150 m)
(460 m) .
White quartzite. White orthoquartzite. L White quartzite with mud-cracks,

clay intraclasts.
Corraberra Sandstone (75 m)

Red sandstone.

‘ Brachina Formation equivaleht _ Brachina Formation (2 750 m)
Woomera Shale, Tregolana Shale (560 m) - . Red and green siltstone, fine
(160 m) Red and green siltstone, . " grained sandstone; grades basin-
Mainly red silty shale. . . . fine grained sandstone. wards into green Ulupa Siltstone.
Nuccaleena Formation (0-3 m) Seacliff Sandstone (93 m) - . Nuccaleena Formation (0-140 m)
Laminated pink dolomite. White to brown sandstore ‘ Laminated pink to red brown
' : with interbedded pink ' dolomite; purple shale.

laminated dolomite.
conformable but. relatively sharp contact

UMBE RATANA GROUP



Adelaidean

TABLE 6 .

Stratigraphy of the Amadeus Basin.
Thicknesses give an indication of approximate maxima only.

Southern Amadeus Basin

Mount Currie Conglomerate
{?Cambrian)
—————— unconformity------

Winnall Beds
Cross-bedded sandstone,
siltstone. 2 100 m.

(precise correlation
uncertain)

(precise correlation uncertain)

Inindia Beds

Sandstone, siltstone,
diamictite, minor oolitic
chert. 2 100 m.

Pinyinna Beds

Dolomite, limestone, rare
stromatolites, siltstone.
210 m.

Dean Quartzite (1 170 m)

Quartzite, conglomeratic
quartzite.

-~-conformable to uncon-

formable contacte-==-=--

Dixon Range Beds, Bloods

Beds

Alice Springs Area

Arumbera Sandstone II
(Early Cambrian)
----- disconformity==----

Arumbera Sandstone I _
Red siltstone, red sandstone.

Julie Formation
Flaggy dolomite, partly
oolitic. Approx. 10 m.

Pertatataka Formation

Red, green and dark grey
siltstone, shale. Quartzite
interbed. 650 m. -

Pioneer Sandstone

Medium to coarse feldspathic
sandstone. 170 m.

hiatus

lowest beds of Aralka Formation
approx. 10 m.

Areyonga Formation

Grey-green diamictite,
conglomerate, sandstone.

- 250 m.

Bitter Springs Formation

Loves Creek Member

Grey stromatolitic limestone
black chert, dolomite, dolomitic
red siltstone. 200 m.

Gillen Member

Siltstone, grey dolomite. 400 m.:

Heavitree duartzite

Quartzite,‘pebbly sandstone,
siltstone. 300 m.

---major unconformity---
Arunta Complex

Northeast Amadeus Basin

Arumbera Sandstone II

Arumbera Sandstone I (260 m)
Red siltstone, red sandstone.

Julie Formation
Grey oolitic and stromatolitic
limestone, silty limestone 540 m.

Pertatataka Formation
Red, green and dark grey
siltstone, shale.

Waldo Pedlar Member and Cyclops
Member,. Thin-bedded sandstone,
siltstone. 60 m.

unnamed pink flaggy dolomite

Olympic Formation

Red diamictite with numerous
glaciated clasts; minor sand-
stone, sandy dolomite. 190 m.

Aralka Formation

Laminated green and grey siltstone.
Total thickness 1 000 m.

Limbla Member
Festoon ¢ ~ss-bedded sandstone;
sandy limv ;:one. 140 m.

Ringwood Member

Sandy, oolitic and stromato-
litic limestone, dolomite,
160 m.

Areyonga Formation

Grey-green diamictite,
conglomerate, sandstone.
300 m.

Bitter Springs Formation

Loves Creek Member

Grey stromatolitic limestone,
black chert, dolomite, siltstone,
spilitic volcanics. 110 m.

Gillen Member
Siltstone, grey dolomite,
gypsum., 360 m.

Heavitree Quartzite

Quartzite, pebbly sandstone,
siltstone. 300 m.

----- major unconformity-----

Arunta Complex .



TABLE 7

Adelaidean Stratigraphy of the Ngalia Basin.

Note that not all of these units are exposed in any single
section. - o

Early Cambrian: Yuendumu Sandstone II. Red-brown sandstone.
L mmee—————e disconformity---—-=------
Late Adelaidean: Yuendumu Sandstone I. (200 m)

Red-brown sandstone, basal arkose
-- unconformable relationship over Vaughan Springs Quartzite --

hiatus
unnamed red shale’
unnamed pink-buff laminated dolomite
Mount Doreen Formation (240 m)

diamictite, pebbly sandstone,
conglomerate. :

—————————— disconformity---=-====--

Rinkabeena Shale (100 m)
Green silty shale, unnamed
black shale, laminated grey
dolomite. :

Naburula Formation (2 m).
Diamictite.

—————— nonconformable felationship on basement of Arunta Complex-----
Early
Adelaidean: ' unnamed dolomite, black shale,

chert.

Vaughan Springs Quartzite (1 650 m)
Quartzite, pebbly sandstone.

Treuer Member: . Thin bedded
glauconitic sandstone, siltstone.

Pre-
Adelaidean Arunta Complex




TABLE 8

Adelaidean stratigraphy of the Officer Basin.
(note that not all of these units are found in any single section)

Early Cambrian: Observatory Hill Beds
-------- disconformity to angular unconformity--------:
Late Adelaidean: pPunkerri Beds (1 200 m). Red and white

sandstone, metazoan fossils of Ediacara
assemblage. '

hiatus
unnamed siltstone, fine sandstone,
minor tillite (600 m).

Rodda Bedsl(l 200 m). Siltstone,
Timestone, dolomite, calcareous
sandstone.

Tapley Hill Formation (700 m).
Iaminated siltstone. Basal
ferruginous feldspathic quartzite,
conglomerate at base.

Wantapella Volcanics (290 m)
Vesicular basalt.

Chambers Bluff Tillite (520 m).
Diamictite, gritty siltstone,
quartzite, ironstone.

Belair Subgroup equivalents (1 000m)
Siltstone, shale, quartzite.

----nonconformable relationship on basement of Mus-
grave Block ----======—--o-oso-soosoos—ssossooosoes

Early : - .
Adelaidean: Wright Hill Beds (3 400m). Oolitic
' chert, quartzite, sandstone, silt-
stone.

(Ilma Beds of Western Australian portion
- of Officer Basin may be equivalents ‘and
contain stromatolite Baicalia cf.

B. burra.)

--------- no stratigraphic relationship seen --—--===-==

Pindyin Beds (430 m). Sandstone,
gquartzite, conglomerate, shale,
chert, dolomite. :

(Townsend Quartzite of Western Aust-
‘ralian portion of Officer Basin
probable equivalent.)

f---major' nonconformity or ~unconformity on Musgrave-
Block basement —====—--—-=-=--———o-—-——-—-s-s—oso-moos

(Townsend quartzite unconformable
on ?earliest Adelaidean volcanics)



TABLE 9

Adelaidean stratigraphy of the southern Georgina Basin.

Early
Cambrian:

Late
Adelaidean:

Early

Adelaidean:

Pre-
Adelaidean:

Huckitta area

Mount Baldwin Formation
Red sandstone, siltstone.

MOPUNGA GROUP
Elkera Formation (220 m)

‘Siltstone, dolomite, sand-

stone, shale, Stromatolite
Georginia howchini.

Grant Bluff Formation (160m)
Thin bedded sandstone,
siltstone.

Elyuah Formation (130 m)
Green and red shale,
basal pebbly arkose.:

KEEPERA GROUP
Oorabra Arkose (25 m)‘

Mount Cornish Formation
{380 m)

Diamictite, varve-like

siltstone.” '

------ disconformity------
Yackah Beds (26 m)
Feldspathic grit,
dolomite.

---major nonconformity---

Arunta Complex

Hay River Area

Adam Shale
Green pyritic shale.

----disconformity----

hiatus

MOPUNGA GROUP )
Grant Bluff Formation (210m)
Thin bedded sandstone,
siltstone.

Gnallan-a-Gea Arkose
(1 450 m) .. Coarse
arkose.

KEEPERA GROUP
Wonnadinna Dolomite (460 m)
Black Stump Arkose (700 m)

--~-disconformity-----

unnamed dolomite, shale.

Yardida Tillite (2 900 m)

Diamictite, varve-like
siltstone.

~—==disconformity-----
Yackah Beds (240 m)

‘'Feldspathic sandstone,

shale, dolomite.
Stromatolite Acaciella
australica.

---major nonconformity=--=-

~Arunta Complex




'TABLE 10

Adelaidean stratigraphy of the Kimberley Region.

WEST KIMBERLEY MOUNT RAMSAY AREA - EAST KIMBERLEY

Early Cambrian: Lally conglomerate and Antrim Plateau Volcanics
------------- angular unconformity-----------—---
» .. ALBERT EDWARD GROUP

Late Adelaidean: : Flat Rock Formation (300 m).

Shale, dolomitic sandstone,
conglomerate.

Nyuless Sandstone (40 m).
Timperley Shale (1 250 m).

LOUISA DOWNS GROUP Boonall Dolomite (30 m).

Lubbock Formation(l 800 m) Elvire Formation (100 m).

MOUNT HOUSE GROUP

Sandstone, siltstone. Maroon shale, siltstone.
639 ¥ 47 Ma.
staughs Formation Tean Formation (120 m) Mount Forster Sandstone.
(80 m) . Orthoquartz- Orthoquartzite, 7100 m). Orthogquartzite,
ite overlying purple conglomerate. : conglomerate.
sandstone, siltstone. e e disconformity-----—-
: : DUERDIN GROUP
Throssell Shale McAlly Shale (1 500 m) Ranford Formation (560 m)
(150 m) . Micaceous Micaceous slltstone, Micaceous siltstone,
siltstone, shale. shale. - . fine sandstone.
' ’ Johnny Cake Shale Mem.
€72 T 72 Ma.
Traine Formation Yurabi Formation (210 m) Jarrad Sandstone Mem.
(50 m) . Sandstone. Sandstone.
unnamed dolomite. unnamed dolomite. : unnamed dolomite.
Walsh Tillite (60 m) . Egan Formation (190 m) Moonlight Valley Tillite
Diamictite, shale S {0 - 140 m)
sandstone, dolomite,.
--major disconformity-- ~ ——--disconformity----
‘ : Frank River Sandstone
---disconformity--- (230 m)
' Fargoo Tillite (0-200 m)
——=unconformity---

'KUNIANDI GROUP
Mount Bertram Sandstone

(180 m) .
Wirara .Formation (480 m)
Stein Formation (0-210 m)

Landrigan Tillite
125-3§g m)

---major disconformity---
?Early Adelaidean: ’ ' Helicopter Siltstone (160 m)

Wade Creek Sandstone

Mount John Shale Mem.
‘T1I06 = 110 Ma.




, TABLE 11

Correlation of late Adelaidean formations across

..... disconformity or unconiJrmity

dustralia.

MOUNT RAMSAY AREA

TagLe |lA

EAST KIMBERLEYS

AGE WEST KIMBERLEYS
Antrim Plateau Antrim Plateau
EARLY :
CAMBRIAN Volcanics Volcanics
Lally Conglomerate
ALBERT EZDWARD GROUP
LATE Flat Rock Formation
ADELAIDEAU LOUISA DOWNS GROUP Nyuless sSandstone
Marinoan Timperley Shale
Lubbock Formation Boonall Dolomite
MOUNT HOUSE CROUP Elvire Formation
upper Estaughs Formation Tean Formation Mount Forster Sandstone
lower T'staughs Formation e S e el s O S e
Throssell Shale McAlly Shale DUZRDI' GROUP
Ranforac Formation
Johnny Cake Shale Member
Traise Formation Yurabi Formation Jarrad sSandstone Member
unrnamed dolcmitr unnamed dolomite unnamed dolomite
Walsh Tillite Egan Formation Moonlight Valley Tillite I
Frank River Sandstone
Fargoo Tillite
KUNIANDI GROUP
Mount Bert.am
Sandstone
Sturtian :
Wirara Formation I
ik
Stein Formation N
Landrigan Tillit
EARLY Helicopter Siltstone u
ADELAIDEAN

(no correlation

implied)



NGALIA BASIN

WEST AMADEUS BASIN

TagLe |18

EAST AMADEUS BASIN

SW GEORGT '

| §a]

Yuendumz Sandstone TT71

Aruabera £ odstone 171

Arumbera Sandstone IIT

Yuendumu Sandstorne II

Lrumbera Sandstone II1

Arumbera Sandstone II

P L I R R T B

TR

Yuendumu Sandstone I

P L R I B e

Arumbera Sandstone I

Arumrbera Sandstone I

Julie Torm~tion

Julie Formaticn

Pertatataka Formation

Pertatataka Formation

unnamed sandstone

Cyclops Member

KEEPERA GRI

Elkera For:

Grant BluZ

unnamed dolomite, shale

local unnam:d dolomite

unnamed dolomite

Mount Doreen Formation

ams et e maE A4S et aEa

Pioneer Sandstone

. s e s e mmaa P I L I

OClympic Formation

Rinkabeena Shale

unnamed dolomite, shale

Naburula Formation

unnamed dolemite, shale

Elyuah Fo

MOPUNGA GRO

Corabra Ark

Aralka Form
Limbla Me

Ringwooﬁg

unnamed dolomite

unnamed dolomite, shale

Areyonga Formation

Bitter Springs
Formation

Areyonga Formation

Bitter Springs
Formation

Mount Corni

R I I b

Yackah Beds]




Tasre ¢

SW GEORGINA BASIN SE GEORGINA BASIN BURKE RIVER ARDA OFFLCER BAS IN

Mount Baldwin Formation Red Heart Dolomite
Observatory Hill Beds:

ndap Shale
WILPENA GROUP
KEEPERA GROUP KEEPERA GROU?
Elker. Formation
Grant Bluff Formation Grant Bluff Pormation MOUNT BIRNIE BEDS
_ rnnamed siltstone
Elyuah Formation Gnallan-a-Gea Arkose
unnamed sandstone
- MOPUNGA GROUP MOPUNGA GROUFP
Wennadinna Dolomite nnnamed dolomite
Qorabra Arkose Black Stump Arkose Little Burke Tillite UMBERATANA GROUP :
- esammutrsentrrnes e et i mr e b s e v as et . esamesessavranEreame =" unnamed sandstone
siltstone, diamictite
Aralka Formation
Rodda Beds
Limbla Merber
Ringwood Member
Tagelo Hili ?uxmaai@é
. nnnamed sandstone
- membey ]
. unnamed dolomite shale EmEeE :
: Mount Cornish Formation Yardida Tiliite e
Wantapella Velcanics
T Chambera Bluff Tillit
Yackah Beds Yackah Beds
Belair Subgroup
eguivalent




AS TN

STUART SHELF

WEST ADELAIDE GEOSYNCLINE

ThaLe o

EAST ADELAIDE GENSYNCLINE

-y Hill Beds

e st sua

Andamocka Limestone

Parachilna Formation

WILPENA GROUP
Pound Subgroup:

Rawnsley Quartzite
Bonney Sandstone

Woncka Formation

Bunyeroc Formation

ABC Range Quartzite

Ulupa Siltstone

Seacliff Sandstone,

Nuccaleena Formation

UMBERATANA GROUP
unnamed siltstone

ROUP WILPENA GROUP
Pound Subgroup:
s e e e o Rawnsley Quar:zite
WILPENA GROUP Bonney Sandstone
Wonoka Formation
Yarloo Shale Bunyeroo Formation
Simmens Quartzite ABC Range Quartzite
lorraberra Sandstone Brachina Formation
Tregolana and
Woolshed Shale
Seacliff
Nu~caleena Formation Muccaleerna Formation Sandstone
- GROUP UMBERATANA GROUP UMBERATANA GROUP
ndstone Reynella Siltstone M, Reynelia Siltstone Member
dizmictite Whyalla Sandstone Elating Formation

Grampus Quartzite

Willochra Subgroup

Willechra

Btina Formation

Subgroup

1 Formation

Tapley Hill Formation

Brighteon Limestone
Tapley Hill Formation

Tindelpina Shale Member

nastore Woocalla Dolomite

(in part;
tvmasiiiaenan McLeay Beds
Volcanics

luff Tiilite
froup
1t

Sturt Tillite, &ppila Tillite

R R T SR}

BURRA GROUP

Pepuarta Tillite
Gumbowie Arkose Member

Enorama Shale

Tarcowie Siltstone

Tapley Hill Formation

Tindelpina Shale Member
Wilyerpa Formation

Benda Siltstone

Pualco Tillite

BURRA GROUP




TagLe lig

EAST ADELAIDE GEOSYNCLINE BARRIER RANGES KING IsL
. FARNELL GROUP
Lintiss Vale Formaticn
WILPENA GROUP
Eound Subgroup:
Camels Hump Quartzite
Rawnsley Quartzite
Bonney Sandstone
Wonoka Formation .
Fowlers Gap Fermation
Bunyeroo Formation
ABC Range Quartzite Faraway Hills Quartzite unnamed =
- volecani
Sturts Meadows Siltstcone
Ulupa Siltstone
Seacliff Sandstone,
] Mantappa Dolomite unnared &
e Nuccaleena Formation
= " '-"B 10U
UMBERATANA CROUP TORROWANGEE GROUP
Nunduro Conglomerate Cottons B

unnamed siltstone

Grampus Quartzitfe

Pepuarta Tillite

Gumbowie Arkose Member

Enorama Shale

Tarcowie Siltstone

Tapley Hiil Formation

Tindelpina Shale Member

Wilyerpa Formation

Benda Siltstone

Pualco Tillite

BURRA GROUP

Dering Siltstone

Gairdners Creek Quartzite

Alberta Conglomerate

Floocds Creek Formation Yowahrc Formation

Mitchie Well Formation Tanyarto Formation

Corona Delomite

"Wammerra Formation

Yanozila Formation waunkerce Formation

Mulcatcha Formation

...... L

POOLAMACCA GROUP



BARRIER RANGES

TaeLe

KING ISLAND

A=

FARNELL GROUP

Lintiss Vale Formation

Camels Hump Quartzite

Fowlers Gap Formation

Faraway Hills Quartzite

Sturts Meadows Siltstone

unnamed siltstones,
volcanics

Mantappa Dolcmite

unnamed dolomite

. e

TORROWANGEE GROUP
Nunduro Conglomerate

bering Siltstone

Gairdners Creek Quartzite

Alberta Conglomerate

Floods Creek Formation

Yowahro Formation

Mitchie Well Formation

Tanyarto Formation

Corona Dolomite

Yangalla Formation
Mulcatcha Fcrmation

s a s e s ssasan

LR R T

POOLAMACCA GROUP

Wammerra Formation
Waukeroo Formation

Cottons Breccia

80-144




FIGURE CAPTIONS.'

Fig.

Fig.

Fig.

Fig.

Fig.

Location of major Precambrian sedimentary

‘basins, basement blocks and provinces in

Australia, showing those basins that
received Adelaidean sedimentation.

Distribution and dominant facies of early
Adelaidean sedimentation in Australia, .
period approximately 1100 Ma to 1000 Ma.

Distribution and dominant facies-of early
Adelaidean sedimentation in Australia,
period approximately 1000 Ma to 800 Ma.

Distribution and dominant facies of late
Adelaidean sedimentation in Australia,
period approximately 800 Ma to 700 Ma.

Distribution and dominant facies of late
Adelaidean sedimentation in Australia,
period approximately 700 Ma to 570 Ma
(base of Cambrian).
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