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ABSTRACT

A study has been made of the Adelaidean and Early Cambrian strati-
graphy of the southwestern Georgina Basin, and the basic results are presented
as lithologic and chronostratigraphic correlation charts and a palinspastic
section. Within the Adelaide sequence four tectosomés are recogniscd; two of
these are correlated with the two Adelaidean tillites of other Australian
basins. Tectonic movements preceding the deposition of each tectosome have been
recognised and named. The palinspastic sect.nn shows that Adelaidean deposition
took place in fault-bounded troughs. An unconformity separating the Adelaidean
and Early Cambrian sequences has been recognised.

The following stratigraphic units are defined or redefined: Black
Stump Arkose, Donkey Creek beds, Elkera Formation, Elyuah Formation, Gnallan-a-
gea Arkose, Grant Bluff Formation, Mount Baldwin Formation, Mount Cornish
‘qumation,~00rabra Arkose, Wonnadinna Dolomite, Yackah beds, Yardida Tillite,

Keepera Group and Mopunga Group. Trace fossils are reported from several Early
Cambrian sandstones. |
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INTRODUCTION

This project began as an attempt to correlate the Field River Beds i
(Smith, 1963) and the:Mopunga Group (Smith, 1964) with the mucH>better known
Proterozoilc sequence of the nearby Amadeus Basin.' It was iﬁtended to try to use
stromatolites to achieve the correlation - soﬁe work had already been done on
the stromatolites of the Mopunga Group (Walter, 1972) - but it soon bécame clear
that the stratigraphy of these rocks in the Georgina Basin was inadequately |
known, and the project expanded (under the auspiées of the BMR'skGeorgina Basin‘
Project) to include‘delineation of the‘Proterozoic‘stratigraphy‘of‘thefsouth—
western Georgina Basin. However, this proved inf-asible without first mapping
in detail the outcrop areas of the Ffeld River Beds, which are very poorly
exposed and structurally more complex'than tHought at first. As a result,
large areas of the Mt Whelan, Hay River,‘and Tobermory 1:250 000 Sheét areas
were mapped, mostly at 1:25 000 scalé by a team comprising M.R. Walter, C.J.
Simpson, P.J. Kennewell, R.G. Warrén, J.H. Shergold, and others, uéing colour
aerial photographs and detailed ground observations. Six‘stratigraphic holes
'were'drilled, and new seismic information wa$ obtained (Harrison § Schmidt,
1978; Harrison, 1979). - o

Data from stratigraphic drill'holé, Geological Survey'of Queensiand
. Mt “Whelan No. 1, drilled as part of the Geérgina Basin Project, and gravity and
magnetic models of the Georgina Basin (Tucker § others, 1979) were also used
‘in the project, which for the sake of completeness and current international
interest in the Proterozoic-Cambrian transition, was further expanded to
include Early Cambrian rocks. |

The results of the drilling are reported here and by Shergold §
Walter (1979), and Walter & others (1979b). ‘~Stromatolite studies are
reperted by Walter § others (1979a). Adam Sperial and Toko 1:100 000
scale maps preliminary geological (parts of Hay River and Tobermory 1:250 000
Sheet areas) were released ir 1979 and 1980, respectively. Further detailed
mapping, particularly of the Jervois Range, 1s required in Huckitta 1:250 000
Sheet area. The interpretations presented here, where they afe derived frdm
the Jervois Range, are suhject to some uncertainties.

The Georgina Basin as defined by Smith (1972) excluded rocks oider
than early Middle Cambrian in age. It has become appérent during the current

work, and as a result of geophysical modelling (Tuckér & others, 1979), that



the major sedimentary cycle which produced the rocks of the basin commenced in
the Adelaidean. A period of crustal warping was followed by the formation of
fault-bounded troughs and ridges.' The troughs filled until, by the beginning of -
tﬂg time represented by the Mopunga Group, the area had a subdued re1iéf. The
toﬁography was even more subdued and the sediments more widespread still by the
Middle Cdmbrian. When the tectonic history of the region‘is viewed this way, it
’seehs most reasonable to include the Adelaidean sediments‘in the basin. For

that reason, the basin is here redefined to include the Adelaidean sensu stricto

(baé@d on correlation with the Adelaide Geosyncline sequence, not on a postul-
ated*older age limit for the Adelaidean; sediments of the South Nicﬁolson Basin
are ﬁbt included in the Georgina Basin). Shergold § Druce (ip press) have
already used the term Georgina Basin in this extended sense.

il
|

L METHODS

The correlations are based not only on the sections depicted on the
cﬁ?rt,,but'also on a large number of observations in intervening areas. That is
pa}ticularly so 'in the aiea mapped invdetail on the Tobermory, Hay River and Mt
Whelan 1:250 000 Sheet areas. Observations near Mt Barrington'and Mt Winnecke
on the Hay‘River Sheet area, and Limestone Creek on the Tobermory Sheet area
were particularly important in traciﬁg the Wonnadinna Dolomite and Gnallan-a-gea
Arkose from their type“areas. P

Short sections were meaéured with a Jacob's staff with an attached
clinometer. Long sections were measured from‘1:25'000 or 1:80 000 scale aerial
photographs, or from 1:100 000 scalé maps, with‘appropriate corrections for
topography. Hill relief was measuréd from aerial photographs by C.J. Simpson
using a parallax bar. Sections megsured Ey K.G. Smith and his.colleagues were
taped; whers these data were used; the originaL field note books and aerial _
photographs were checked wherever possible. All sections were traversed on foot
and ail cores were logged personaily. The following notes indicate the methods‘y

used for each section (the numbers refer to the sections on the lithologic
correlation chart).

1 - Tape. Measured by A.J. Stewart and L.A. Offe. 2 - Photograph.
3 - Staff for upper 60 m, photograph for lower part. 4 - Photograph.
5 - Staff, 6 - Core. 7-9 - Photograph. 10 - Lower part after

section 63 of Smith (1964) and upper part after Section 64 of Smith, Vine §
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Woolley (1960) Photograph for the remalnder. 11 - Comp051te section.- Upper
‘parts taped after -section 200 (Smith, 1964) and Sectlons 59 and 60 (Smith,
V1ne,v& Woolley, 1960). hotograph for the remalnder."‘ 12 - Photograph
13 - After taped sections 3, 4 and 4a of Sm1th (1964). 14 - Staff .
15 - Taped section 10 of Smith (1964) supplemented by observatlons on a NW-SE
" section through Valley Bore. 16 - Staff for GEO712 and GE0713 - Taped
"<'sect10ns 15 and 15a from Smith (1964). - 17 - Lower part) from Sm1th L1964)
Upper part from photographs The prec1se location of Smlth's sectlon was
< determlned from notebooks and orlglnal aerlal\photographs. 18 - Photograph.
©19 - Staff. ‘ 20 - GEO705 - staff ‘GE0706 - photograph and staff for the
uppermostfgbam. Core where 1nd1cated Photographs and Adam Spec1a1 1: 100 000
map for the remainder. 21 - Tape for Section 3 from K G. Smith's 1959 Hay
. River notebook. Core where indicated. Seismic datalfor approximately the lower
€800 m, Remainder from photographs The placing ofuﬁﬁﬁ Hay River No. 5 and
partlcularly of ‘the selsmlc data on the- sectlon is 1mpre01se because extremely
poor outcrop makes it d1ff1cu1t to determine relativej stratlgraphlc positions.
22 - Staff for two short segments up scarps Remalnder from photograph and
Adam Spec1a1 1:100 000 map. p 25 - Staff for GEO708, core where indicated.
Remalnder from photographs and Adam Spec1a1 1:100 000 map 24 - Photograph.
25 - Core. ‘Measuredvby P.M. Green and P.E. Balfe. ff”

PALAEONTOLQGY
Trace fossils are very abundantf diverse, and frequently well

preserved in the Donkey Creek beds, and in the Mt Baldw1n Formation of the .
northeastiJerv01s Range. = It is necessary to comment briefly on thelr identific-
ation and interpretation. Trace fossil nomenclaturells in a rather confused
state; as far as‘possible, I have followed the:second edition of Part W of the
Treatise of Invertebrate Paleontology, with 1little recourse to the orlglnal
- literature, other “than that which deals with Australian Proter0201c and Cambrian
fossils. As a consequence, and aiso because oi poor preservatlon of some
examples, many identifications are’ tentatlve. However 'to draw attention to the
_d;ver51ty of forms present, I have con51dereda1t useful to 1dent1fy the trace
ifossils as far as possible in the time available.

, Daily's (1972, 1976) important work in attempting to use trace fossils
for biostratigraphy in the Proterozoic-Cambrian transitional interval has been
followed in making correlations between the Donkey Creek beds, Mt Baldwin

Formation and ArumberapSandstone.
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The Grant Bluff Formation and, locally, the Elkera Formation contain
' ‘abnndant vertical tubular structures, many of which have funnel-shaped upper

ends.w'Manyfofkthese could .be identified as Laevrgyclus‘Quenstedt,-but they are

_ here considered to be abiogenic fluid escape structures., In the Grant Bluff
Formation they . form part of a characteristic facies of thin- bedded well-sorted
“flne to medium- gralned sandstone w1th abundant rlpple marks and sinuous desicca-

« tlon cracks,‘as well as the fluid escape tubes -and funnels. @

o B ~ PALINSPASTIC SECTIONS
In the draW1ng of palinspastic sections the data were projected onto a’
stralght line through the localities of stratigraphic seetlons 1 and 21, The_,}
datum chosen was the top of the Mopunga Group. As ‘this was irregularly eroded
‘befOLe the. Cambrlan transgre551on, some 1rregular1t1es were 1nev1tab1y introduc-
edvlnto the section. Because of this, the apparent troughs and ridges in the Mt
Skinner and CentraI‘Mount Stuart areas have not ~ :en named - they may be artifacts of
~ the drawing method. h | )
Several troughs appear to be asymmetrical, w1th only the northeastern

margin clearly belng fault bounded. In the Toko Trough this 1nterpretat10n
follows from the gravity and magnetic modelllng (Tucker § others, 1979), and
must be consraered tentative. In the Adam Trough it results from the fact that
section 20 is considered to be much thinner than section 21; it should be
noted, however, that only the lower units are preserved in section 21, and that
,ertensive faulting is known in the area of section 20 (Adam Special 1:100 006
. Geological Sheet). In the Keepera Trough, it may result-from the obliquity of
the section line. o

v The best evidence for the shape of the troughs comes from the Mopunga
Trough, where several sections of the margins appear to be preserved. Even
there the structure is complex and the exposure far from perfect. So, while the
presence of the named troughs and ridges is firmly established, details of their
shapes as depicted on‘the palinspastic sections should not be accepted

uncritically.
CHRONOSTRATIGRAPHIC CHART
The chronostratigraphic chart illustrates the five tectosomes

recognised and the hiatuses separating them. The hiatuses and tectosomes have

been numbered for convenience. There is little evidence at this stage for



~hiatus 5, but it has been numbered to draw attention to its possible pre§enCe:

Each hiatus . and following tectosome have been ascrlbed to a tectonlc event
which has. been named, according to prev1ous practice for central Australlan

basins. The name Areyonga Movement has been extended from the Amadeus Basin

D

(Wells G others, 1970); the Rinkabeera Movement was recognlsed in the Ngalla
Basin (Weils & Moss, in prep.) and this name is. preferred to South Range Move-
ment (Amadeus Ba51n) because of uncertainties about the correlatlon of the rock
units associated w1th the South Range Movement. A thick wedge of arkose, the
Gnallan-a-gea Arkose, and a local angular unconformlty are products of the
Toomba Movement. Hlatus 4 marks a period of local uplift and erosion followed
by an extensive marine transgression. The angular unconformity between the

Gnallan—a—gea Arkose and the Marqua Beds in the Toko 1:100 000 Sheet area may

be related to the same event, the Huckitta Movement.

Tectosome 1

"
i

The correlatior of the Yackah beds with the Bitter Springs Formation

-and Heavitree Quartzite is based on superposition, lithological similarity, and

the common occurrence of the stromatolite Acaciella australica Walter (Walter §
others, 1979 a). i -

Tectosome 2

The assumption is made that, at least on the scale which appiies here,

the two late Proterozoic glaciations were each synchronouc throughout the

region. The correlation. of the Yardida Tillite and the ‘Mt Cornish Formation

with the Areyonga Format¢on (lower tillite) of the Amadeus Basin was established

by Preiss & others (1978), as part of the study reported here. The correlation
of the tillite at the base of the Central Mount StUart Formation is uncertain;

Preiss & others (1978) noted its similarity to the older of the two Sturtian

tillites of the Adelaide Geosyncline. From the preliminary palaeomagnetic daté,

it is indistinguishable from the Mt Cornish Formation (M. Idnurm, BMR.pers.

comm. 1979).



Tectosome’ 3

The'correlation of the Keepera Group with the Olympic Formation (upper
tillite) of the Amadeus Basin follows from the work reported here and from the
magnetostratigraphic study reported by Burek § others: (1979) - also an aspect of .
this program. The magnetostratlgraphlc results contradlcted uy e“rller
(unpublished) correlation of the Gnallan-a-gea Arkose with Arumbera Sandstone I,

and the Wonnadlnna Dolomite with the Julie Formation. .

Tectosome 4 , B 7

. Shaw's é others' (1979) recognition of the Grant Bluff Formation‘
at depth:below the Central Mount Stuart Formation at Mt Skinner has now been
confirmed The upper Central Mount Stuart Formatlon 1s confidently correlated |
with Arumbera Sandstone I not only on lithological grounds, but also because of .
the common presence of the Mt Skinner fauna of medusoids and coelenterates.
Confifmation of this “correlation focused attention on the close similarity
between the Mt Skinner sequence and the Adelaide sequence of the NE Amadeus

Basin, and particularly on the clear correlation of the Grant Bluff Formation

“(sensu stricto) with the Cyclops Member of the Pertatataka Formation, and the
calcareous part of the Elkera Formation with the Julie Formation.

‘These correlations and lithologic similarities indicate that the
Mopunga Group is most reasonably correlated with the upper glacial sequence, the
Olympic Formation and Pioneer Sandstone of the Amadeus Basin. This indicates
that upper glacial diamictites are areally very reetricted in central
"~ Australia, and the glaciation is represented mainly by arkose and sandstone
units, which almost everywhere are dolomitic at the:top. _

The unoonformable relationship of the Mopunga Group with the Keepera
Group was not recognised in the field, and, consequently, has not been checked
in the fleld It was recognlsed first by phot01nterpretat10n of the contact
between the Elyuah ‘Formation and the Oorabra Arkose in the eastern Mopun"a
Range, where a clear, though slight, angular discordance was detected. The
abrupt coarsening of siliciclastic facies at this level throughout the region
studied, and the.fact‘that the Mopunga Group is much more extensive and uniform
than the‘underlying Keepera Group, lead to the interpretation that the unconfor-
mity is of regional extent. A similar facies change occurs at the same level in

the Amadeus Basin, but no unconformity has yet been recognised there.



Ve

-7-

The stromatolltes of the Elkera Formation are unique and thus do not

~contribute to the correlation with the Julie Formation; the correlatlon is

 based on superposltlon and lithology.

”Tectosome 5

For our purposes here, the base of the Cambrlan is taken as the base

of the Tommotian Stage of the Siberian Platform, and the correlation by Dally

(1972 1976) of Arumbera >andstone II w1th the early Tommotian rocks is
aCCepted The: correlatlon of the upper. Mount Baldwin Formation with Arumbera
Sandstone 'III seems well established on éhe basis of superposition, lithology
and trace fossil. assemblage but the recognltlon of a correlative of Arumbera
Sandstone II in the basal Mt Baldw1n Formatlon is, at this stage, speculative.
It is based largely on the green and grey%colour of the basal Mt Baldwin Forma-
tion, colours which are typical of the Adam Shale and parts of Arumbera
Sandstone Il, | | Hi ‘; ‘

The correlation of the Donkey Cr?:k beds with Arumbera Sandstone III

is based largely on the work of Daily (1974), although new data are presented

‘here. Daily referred to the Donkey Creek beds as the Grant Bluff Formation near

Mt Octy and on the Barrow Creek Sheet area.

The Adam Shale is correlated with Arumbera Sandstone IT (and the

pratanna Formation of the Adelaide Geosyncline) on the ba51s of superposition

and lithological similarity, supported by the occurrence of bioturbation (whioh
is not reported from Precambrian sediments in Australia); see Walter § others
(1979 b). An assemblage of acritafchs has been‘recovered from the upper“
Adam Shale; this assemblage is regarded as earliest Cambriag in age (Muir, in
Walter § others, (1979 b). »

The archaeocyathan dolomltes (including the Red Heart Dolomite) all

have a dlStlnCtlve fauna in common with the Todd River Dolomite of the Amadeus

‘Basin, with which they are correlated (Kruse § West, in press; Walter § others

(1979 b).



-8-
STRATIGRAPHIC NOMENCLATURE

- All bore cores referred to here are stored in the BMR Core § Cuttings
Laboratory, Canberra. |

BLACK STUMP ARKOSE .(new name)
Proposer: M.R. Walter -

Derivation of name: Black Stump Dam, Hay River 1:250 000 Geological Series

Sheet.

Distribution: The formation is eXposed‘on the Tobermory, Hay River and Mt
Whelan 1:250 000 Sheet areas.

Type section: A composite section compiled from the observation of outcrdpé

north of Hay River No. 7 (Adam Special 1:100 000 Geological Sheet).

Lithology: Medium red-brown to dark purple-brown micaceous, fine to'very

coarse-grained arkose, pebbly arkose, sandstone and laminated

~ micaceous siltstone and shale.

Thickness: An estimated minimum of 700 m in the type area, and a minimum of
500 m on the southern, limb of the Desert Syncline.” Thicknesses aré
calculated from aerial photographs; in addition, use was mqﬁe‘in
calculating the thickness of the type section of a measuredfsection in
K.G. Smith's 1959 Hay River notebook.. Thicknesses are unknfwn

elsewhere.

'}Eeldtionships and boundary criteria: -The unit disconformably overlies the
Boat Hill (Tobermory 1:250 000 Sheet area) it rests on the dolomitic
shale at the top of the tillite. Elsewhere (e.g. Hay River No. 7
‘drill-holé) the dolomitic shale has been eroded off and the arkose
overlies diamictite. The upper boundary is placed at the base of the
first prominent dolomite bed of the Wonnadinna Dolomite 4.7 km NNE of

Gnallan-a-gea Bore (Hay River 1:250 000 Geological Sheet; Adam

e = YardidasTillite. ~On the southern limb of the Desert Syncline and .at. . ..



\ . vl

Special 1:100 000 Geological Shéetj\‘ The upper boundary is conﬁidered
to be gradational as red-brown afkose‘and dolomitic arkose areﬁcom- |

- ponents of the Wonnadinna Dolomité, Lo /

[ J
\ ; IS

"Age: Adelaidean. Stratigraphic position and regional correlations strongly

suggest equivaleﬁce to the upper of the two major late Proterozoic
villites. o | | )

Synonomy: Part of the Field River Beds of Smith (1963) here superseded.
‘ \\‘ i [
v

b
'DONKEY CREEK BEDS* (new name})
Lo

i

!

{n

I

Proposer: M.R., Walter.

Derivation of name: Donkey Creek, Barrow Creek 1:250 000 Sheet area.
D;stribution: Barrow Creek and Alcoota 1:250 000 Sheet areas.

Type section: 25 km SE of Neutral Junction Homestead (Barrow Creek 1:250 000

Sheet area); sectiqn 3 on the accompanying chart.

Lithology: Brown and green-grey arkose, sandstone and siltstone with abundant

trace fossils. ) ;v

Thickness: 1In'the type section only the upper 60/m has been measured,
accurately. The total thickness is estimated to be 180 . lNear Mt

Octy 46 m of sequence is assigned to ﬁhé Donkey Creek beds. |

Relationships‘and“boundary criteria: The uppér boundary is unknown. In the

type section the unit abuts sheared quartzite; the nature of this

contact is unknown. Near Mt Octyvtherunit lies withlstructgral con-
formity on the Central Mount Stuart Formation. Regional correlations

indicate that this is a paraconformity.

* The term BEDS is used here informally and, in accordance with the International

Stratigraphic Guide (Hedberg, 1976), should, in normal use, be spelt with a
lower case 'b'. )



Age: FollOWJng Daily (1972) the fOSSll assemblage is taken to indicate an Early
| Cambrian (Tommotian) age

Synonomy: The-:Grant Bluff Fbrmation and part of the Central Mount Stuart Beds

"Derivation‘of nane:‘ Elkera‘No.;lLque, Huckitta 1:250 000 Sheet area.

of the Barrow Creek 1:250 000 Geological Series Sheet and of _many

subsequent authors

ELKERA FORMATION (new mname)

Proposer: 'M.R.. Walter

i

»/;V l ! ‘ - . k L L0 3

N

’
pa

“7Distfibatidni Huckitta Alcoota and pOSSibly Mt Peake 1 250 000 Sheet areas.

w H” .

Type section: Southwestern Jerveis Rangeuﬁthe interval from 66 m - 284 m in-
section 15 of the accompanying chart. Thicknesses are derived from
section 10 of Smith (1964), ‘but the section through Valley Bore 1is

9 ' reoarded as the type (Huckitta 1: 250 000 Sheet area)

Lithology: Interbeddéd siltstone, dolomite, sandstone and: shale. The siltstone A

& .
- where fresh is green-grey, red- brown vand a very distinctive blue-grey

| to blue- green colour. The 10wer dolomites are: medium to dark brown,
yellow oT. grey, and frequently contain poorly preserved columnar :

“ branching stromatolites. The upper dolomite is. yellow -brown to pink
laminated and oolitic, and tontains;tne columnar stromatolite Georginia

” hewchini Walter. The sandstone is light grey to red brown'and ldtally:
is identical to that in the underlying Crant Bluff Formation. - The
section identified as Elkera. Formation in drill hole DDC 1 near Mt
Skinner contains anhydrite, dolomite nodules after anhydrite, and

carbonate pseudomorphs after gypsum.

Thickness: 220 m in the type section, 70 m in the SE Elyuah Range, where the
upper part of the formation has apparently been lost by erosion during
the earliest Cambrian; 80-240 m clsewhere. Thickness variations seem

mostly to be due to the level of sub-Cambrian erosion.
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Relationships and boundary criteria: The 1oweffboundary is placed at the top“of

the ridge-forming sandstones of the Grant Bluff Formation. This ie

considered to be conformable Tle‘upper‘boundary in the Huékitta

41 250 000 Sheet area is placed ‘at the base of green and grey 511tstone

and sandstone at the base of the Mt Baldwin Formation (as redefined °

here) or, in the Mopunga Range, at the base.of the archaeocyathan-

bearing carbonates. In DDC 1 from near Mt Skinner the top. is placed i

at the top of the highest prominent carbonate bed. The upper boundary -

is a disconformity in, the Huckitta Sheet area, but is conformable at

Mt Skinner.

Age: Adelaidean. The unit correlates with the Julie Formation and the upper

Pertatataka Formation of the Amadeus Basin.

Synonymy: The upper part of the Grant Bluff Formatlon of Smith (1964) and part

of the Central Mount Stuart Beds as shown on the Alcoota 1:250 000

Geologlcal'Serles Sheet. Separatlon of this unit, allows more prec1se

correlations to be made.
ELYUA FORMATION (redefinition of unit)

Proposer: M.R. Walter

The Elyuah Formation of Smith (1964) is here redeflned to exclude the

Oorabra Arkose Member (see discussion of the Oorabra Arkose) The base of the
redeflned Elyuah Formation is taken at the base of a thln\but per51stent sand-

. stone or pebbly arkose underlying the shale and Jlltstone qf which the

formation is mostly composed.

Ly
',"‘

GNALLAN-A-GEA ARKOSE (new name)
Proposer: M.R. Walter
Derivation of Name: Gnallaﬁ-a-gea Bore, Hay River 1:250 000 Sheet area.

Distribution: Hay River and Tobermory 1:250 000 Sheet areas.

v
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Typeysection:j GE0707,'Fie1d‘RiVer Syncline, AdamlSpeCialAl;lOO 000 Geological

v Sheet area.

Lithology: Light brown t0‘grefufine to very coarse grained pebbly arkose,
o sandstone, siltstone épd"shale. The arkose and sandstone is

1

frequently cross-stratified.

Thickness: This ranges from at‘ieast 1450 m in the Bat Hills toflO"m'in the

Keepera Ridges, with at least 345 m in the type section.

Reiationship and boundary criteria: - The 1owe} boundary is placed at the base of
the lowest pebbly arkose or sandstone above the Wonnadinna Dolomite.
This is inferred to be a disconforﬁity (see discussion uﬁder'Wonna-
dinna Dolomité). The upper boundary 1is rarely;eXPOSéd; but at Mt
Winnecke and Mt Barrington(it appears to be gradational with the Grant
Bluff Formafion, and in the Keepera Ridgés the Elyuéh Formation con-
formably overlies the Gnallan-a-gea Arkose. The upper boundary is

placed at the top of the uppermost pebbly arkose.

Age: Adelaidean. Correlated with the lower Pertatataka Formation of the
~ Amadeus Basin.

Synonomy: '"Quartz greywacke'" of the Field River Beds of Smith (1963){
"GRANT BLUFF FORMATION (redefinition of unit)

Proposer: M.R. Walter

The definition of the Grant Bluff Formation of Smith (1964) 1is here
restricted to exclude the uppér, recessively weathering sequence in the type
section and elsewhere; i.e. to exclude the sequence (herein named the Elkera
_Formation) from the 168 m level up to the base of the Mt Baldwin Formation in
| section 13 of the accompanying chart. The Grant Bluff Formation as redefined
consists largely of thin-bedded sandstone in the Alcoota and Huckitta 1:250 000
Sheet areas; in the northeastern Hay River Sheet area it is much thicker and

.includes thick interbeds of siltstone.
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" MOUNT BALDWIN FORMATION (redefinition of -unit)

7
i

. | |
Proposer: 'M.R. Walter - | :

The'Mouht Baldwin Formation of Smith (1964) ié here redefined to
exclude the archaeocyathan dolomite and overiying rocks in the type §ec£ibh and
vlsewhére The top of the formétion is placed at the base of the dolomite. It b
is also noted that the upper sandstone of. the Mount Baldwin Formation as defined
by Smlth (1964) is a fault. repetltlon of the Mount Baldwin Formation sencu

‘strlcto. In many parts of the Huckitta 1: 250 000 Sheet area the Elkera Forma-

" tion (former upper Grant Bluff Formation) has been mis-mapped as Mount Baldwin

Formation.

MOUNT  CORNISH FORMATION (redefinition of unit)

Proposer: M.R. Walter

The”Moﬁnt Corqish'Fbrmation is here redefined to exclude the lower 26

. m in the type section' i.e. to exclude the basal sandstone and dolomite, which

are here’ a551gned to the Yackah beds.
“ OORABRA ARKOSE (variation of name)
Proposer: M.R. Walter

The Oorabra Arkose as named by Joklik (1955) and formalised by Smith
(1964) as‘a membér of the Elyuah Formation is now considered to lie disconform-
ably and locally w1th slight angular unconformlty beneath the former upper .
member of the Elyuah Formation. The angular unconformlty has been recognised by‘
:.photointérpretation of the eastern Mopunga Range, in the newly named Mopunga
f*frough; ~The base of the redefined Elyuah Formation is marked by é sandstone and
pebbly arkose. |
The Oorabra Arkose is here raised to the status of a formation. It is
discontinuous between depositional troughs, but for convenience the same name i;
applied in each trough in the Huckitta area. The name is not used for the
arkose a£ Poomingie Waterhole on the Alcoota 1:250 000 Sheet area because of

some uncertainty about the -~orrelation of that unit.
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_ WONNADINNA DOLOMITE (new name)

Proposer:

M.R. Walter

Derivatibn of name: Wonnadinna Waterhole, Field River, Hay River 1:250 000

Sheet area.

Distribution: Hay River and Tobermory 1:250 000 Sheet areas.

Type Section: A composite section composed of measured sectibﬁ GEO708, BMR Hay -

Lithology:

River No.' 8 drill~hoie, and outcrops N and NNE of Gnallan—a-gea Bore;
the thickness of the lower part was measured from aerial photographs
(all localities shown on the Adam Special 1:100 000 Geological Sheet).

S

Purple-brown, red-brown and green-grey dolbmite; sandy in some

sections, and with abundant oncolites, and with strugtures resembling

Thickness:

columnar branéhing stromatolites,- but not clearly. biogenic. Inter-,
bedded with_rarely“outcroppingvred-brown, purple and green-grey
arkose, siltstone and shale, some of which 1s dolomitic. 1In the
Keepera Ridges and at Limestone Creek boulders of granite occur in the
dolomite.
' ik

460 m in the type section, about\450 m on the southern limb of the

Desert Syncline (measured from aerial photographs) and a minimum of

380 m north of Boat Hill and in the Keepera Ridges ‘(Tobermory

1:250 000 Sheet areé).

Relationships and boundary criteria: The lower boundary is considered to be

gradational with the Black Stump Arkose and is placed at the base of
the fi}st prominent dolomite bed, 4.7 km NNE of Gnallan-a-gea Bore.
The upper bouﬁdary is placed at the base of the lowest pebbly arkose
of thé Gnallan-a-gea Arkose.r Regilonal correlations suggest that the
upper boundary is a disconformity, because a slight angular unconform-
ity occurs at this position in the Mopunga Trough, and ‘because of the

abrupt change of lithology.

Age: Adelaidean. The unit is correlated with the cap dolomites above the

~upper of the two major late Proterozoic tillites.
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Synonomy: The dolomite of the Field River Beds of Smith (1963).
. ?ACKAH\EEDS* (new naﬁe)' ' " ‘ﬁ
:Propoéer: M.R. Walter -

Derivation of name: Yackah Waterhole, Field River, Hay River 1:250 000 Sheet
\ area. “ | f

Distribution: The formatioy is .exposed on the Hay River and Huckitta l:250‘000v

¢ Sheet areas.

Type section: Because of extremely poor outcrop, no type section has been nomin-

o ated. The outcrops flanking the northern and eastern margins of the

Mt Dobbie Granite (Adam Special 1:100 000 Geological Sheet) are con-
sidered to be typical. | |

Lithology: Interbedded fine to very coarse felspéfhic grey sandstone and lamin-

ated shale apparéntly overlain by medium grey siliceous dolomite with

. the columnar branching stromatolite Acaciella australica (Howchin)
Walter. | '

(a

fi

Thickness: It is estimated that in the type area the siliciclastic unit is
about 140 m thick and the dolomite unit is 100 m thick. A similar
- total thickness'is interpretgg‘at depth in seismic traverse 3 (Adaﬁf
* Special). Near Mt Corn;sh”bn the Huckitta Sheet the unit is 26 m
thick, o |

R 4 )
: -

Relationships and boundary criteria: Nonconformably overlies granite basement.

Upper boundary not exposed on the Hay River Sheet area, but it is
probably a disconformity with the Yardidé Tillite. The upper boundary
near Mt Cornish is formed by the base of the Mt Cornish Formation; the
:  two units are structurally conformable, but on regionaltgrounds the
units are considered pfobably to Bé disconformable (an unconformity at

this level is ubiquitous in the nearby Amadeus Basin).

* The term BEDS is used here informally and, in accordance with the International

Stratigraphic Guide (Hedberg, 1976), should,in normal use, be spelt with a
lower case 'b'.
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Age: The stratigraphic position and'presence'of the stfomatolite Acaciella

australica indicate correlation with the Bltter Springs Formation and

;probably also the Heav1tree Quartzite o1c ‘the Amadeus Basin. These

units are Adelaidean. o .

i

Synonomy: - This is the lowermost unit of the Field River: Beds of Smith (1963)

and subsequent authors.
YARDIDA TILLITE (new name)

Proposer: M.R. Walter

Derivation of name: Yardida'Bore, Hay River 1:250 000 Sheét area.
Distribution: - The formation 1is exposed on the Héy River, Tobermory and Mt
* Whelan 1:250 000 Sheet areas.
Type section: A composite sectioﬁ’COmprising section GE6709, BMR Hay River
Nos 5 & 65 the area‘6 km SSE of Aroota Bore, and the section at depth
at the end of selsmlc traverse 3 - all these are on the Field River

- Anticline, Adam Spec1a1 1:100 000 Geological Sheet.

!

‘Lithology: Light to dark green-grey diamictite and laminéted siltstone with
- infrequent fine to very coarse grained brown Tn‘gréy sandstone and
arkose, rarely pebbly. Locdlly/at the top there is at least 102 m of
dark grey, laminated, dolomitic, shale with, in %ts lower ha%f,

abundant lenses of dolomite (in BMR Hay River No. 10).

Thickness: 2900 m measured and estimated in the type section, apparently

thinning to about 650 m in the Desert Syncline (where very poor out-

crop and faulting preclude an accurate estimate).

Relatiénships and boundary criteria: The unit overlies the Yackah bedSuwith’
inferred disconformity and is disconformably overlain by red arkose,
siltstone and shale of the Black Stump ArKose. The top of the unit is
taken at the base of the overlying red-brown sequence; this can be’
difficult to locate precisely, as in BMR Hay River No. 7. The lower

boundary is not exposed; at the W end of seismic traverse 3 (Adam
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1Spec1a1 1:100 000 Geological Sheet) it is placed at a\prominent

l

. ﬁﬁ reflector at a depth of about 1400 m.

S

kaustralia (Preiss G others, 1978). 11 1s Adelaidean

hThis is the glacial unit of the Field River Beds -of Smith (1963) and
/’;,subsequent authors

yﬁﬁiyéR BEDS;(supersedingaof‘name)*

‘ Tne name Field River Beds of Smith (1963) is here superseded by the
follow1ng'tormat10ns and groups Yackah beds, Yardida Tllllt&,« Black Stump

Arkose and Wonnadinna Dolomite (Keepera Group), Gnallenﬁn-gea Arkose (Mopunga

l

wi roup) |
‘ \\ .

S ) s
../ iProposer: - M.R. Walter °
11 - L B U R - : ;
LT TR 5 g §
o

Fhis new group is defined to include- the Black Stump Arkose, Wonna-

:1nna Dolomite and Oorabra Arkose of the Mt Whelan, Hay River, Tobermory,
1!Huck1tta and probably Alcoota 1:250 000 Sheet areas. The name is derived from

‘i the Keepera Ridges, Tobermory 1:250 000 Sheet area. '~‘ i

MOPUNGA GROUP (redefinition of unit)

Proposer: . M.R. Walter
) {!ihé Mopunga Group of Noakes (;957) as redefined by ‘Smith (1964) ‘is
h hereiredefined. In Smith's definition it comprised the.Elyuah, Grant Bluff and
Mt Baldwin Formations. Unconformities are now recognised between the Eluyah

Formation sensu stricto and its former member, the ‘Oorabra Arkose, and between

the Eikera Formation (former upper Grant Bluff Formation) ‘and.- the Mount Baldw1n

v Formation.
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, “The name Mopunga Group is here applied to the tectosome comprising
the following formations: Gnallan-a-gea Arkose, Elyuah Formation, Grant Bluff

AlFormation, Elkera Formation and Central Mount Stuart Formation (excluding the
basal'diamictifé)‘w This definition retains the name for the bulk of the units

- previously included, and extends its use laterally from the Huckitta Sheet onto

‘the Tobermory, Hay "River, Mt Whelan, Alcoota, Barrow Creek and Mt Peake )

1:250 OOd Sheet areas.
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