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SUMMARY

Over 18,000 feet of sediments ranging from Upper Proterozoic to Tertiary in
age are preserved in the north-eastern part of the Amadeus Basin. The Upper Proterozoic
rocks are up to 10,000 feet thick; they include a basal sandstone overlain by marine carbonate
rocks and shale with some evaporites and volcanics, which are succeeded unconformably by a
lenticular glacial formation (Areyonga Formation). The youngest Precambrian formation
(Pertatataka Formation) comprises shale, dolomite, and limestone, and changes considerably
in lithology from west to east. It is thickest in the east, and includes one member which is
probably glacial in origin. This is the first record of a younger period of Precambrian
glaciation in the Amadeus Basin,

The Cambrian Pertaoorrta Group is up to 5000 feet thick and in the Ross River
area consists of a basal red-bed sandy facies overlain by about 2500 feet of dolomite and
limestone, and a silty glauconitic sandstone at the top. To the west, the carbonate content
decreases and the proportion of shale increases, but the upper and lower sandy formations
show little change.

The overlying Larapinta Group was deposited during marine transgressive and
regressive cycles inthe Upper Cambrianand Ordovician, In the north-east, the sediments may
have been up to 7000 feet thick, butthe Pacoota Sandstone is the only formation preserved. In
the south, less than 1000 feet of Larapinta Group sediments (with the Stairway Sandstone at
the base) were deposited disconformably on the Pertaoorrta Group.

The Mereenie Sandstone (Ordovician - Devonian) unconformably overlies the
Larapinta or Pertaoorrta Groups and is in turn unconformably overlain by the Pertnjara
Formation, a continental deposit of Devonian to Carboniferous age.

The Upper Proterozoic and Palaeozoic sediments were folded and faulted during
the Alice Springs Orogeny, which started in the late Ordovician and reached a climax in the
Upper Devonian, The nappes which were formed along the present northern margin of the
basin consist of basement and the older Upper Proterozoic sediments. The overlying Upper
Proterozoic and Palaeozoic sediments were pushed in front of the nappes and formed a
décollement with Jura-type folds and faults, The style of folding and the position of the
thrust planes suggest that evaporites within the Bitter Springs Formation and the Pertacorrta
Group (and possibly in the Pertatataka Formation in some areas) played an important role in
the deformation of the sediments.

The Pertnjara Formation was deposited in the synclines and folded during the
last pulses of the orogeny,

In the north-west the younger sediments include only lacustrine and fluviatile
sediments of Cainozoic age, but in the south-east, sediments of Permian, Mesozoic, and
Cainozoic age are preserved in the relatively undisturbed Great Artesian Basin, Geophysical
data indicate that the Amadeus and Great Artesian Basins are separated by a platform, but in
some areas it has been shown by drilling that the Amadeus Basin formations are present un-
conformably below the Great Artesian Basin sediments.

Several exploratory wells have been drilled, and shows of oil and gas have been
recorded. Some of the anticlines are closed in Cambrian sediments and could provide traps
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for petroleum, and in the Brewer and Camel Flat synclines, the Pertnjara Formation may
conceal diapirs and anticlines with petroleum potential. In the Great Artesian Basin, the
petroleum prospects depend largely on the age, thickness, and lithology of the pre-Permian
rocks. Inone exploratory well, McDills No, 1, drilled recently in the Great Artesian Basin, a
large part of the prospective Palaeozoic section was missing.



INTRODUCTION

From June to October 1964, two field parties from the Bureau of Mineral
Resources mapped the Rodinga and Hale River Sheet areas and the southern third of the
Alice Springs Sheet area and southern quarter of the Illogwa Creek Sheet area. L.C. Ranford
and P.J, Cook were responsible for the mapping of the Rodinga Sheet area. The remaining
sheets were mapped by A.,T. Wells, A.J, Stewart, and R.D, Shaw, D.J. Forman and E.N,
Milligan made a complementary study of the Arunta Complex and marginal structures of the
north-eastern Amadeus Basin (Forman, Milligan, & McCarthy, 1966). Palaeontologists Joyce
Gilbert-Tomlinson and C.G. Gatehouse worked with the field parties for about six weeks, M.
Fetherston and L. Kruger were draftsmen with the parties.

The mapping of the Amadeus Basinata scale of 1:250,000 was completed in 1964,

Location and Access

) The area lies between latitudes 23°30’S, and 26°S. and longitudes 113°30’E. and
136 30’E. (Fig. 1). It includes the eastern MacDonnell and Fergusson Ranges, parts of the
Waterhouse and James Ranges, the Phillipson Pound, and the western margin of the Simpson
Desert.

Alice Springs, in the north-western corner of the area, is linked with Adelaide
by rail and road, and to Darwin by the Stuart Highway. Graded roads radiate from Alice
Springs by Jay Creek Aboriginal Settlement, Atnarpa, Numery, Deep Well, and Rodinga home-
steads, and Santa Teresa Mission. Andado homestead, in the McDills Sheet area, is connected
by a gravel road to the Alice Springs/Adelaide road, The more important station tracks are
shown on the maps,

Climate

The region lies in the 4 to 10-inch rainfall belt and the rainfall, which is
extremely irregular, but generally greater in summer, increases progressively northwards,
There are marked diurnal and seasonal fluctuations intemperature, The mean daily maximum
may excoeed 100 F for many weeks. In the winter months, mean average temperatures range
from 65 F to 85 F, and the nights are cold, with frosts common in late June and early July.
The prevailing wind is from the south-east, Numerous dust storms were experienced during
the winter of 1964,

Development

Most of the population is engaged in the cattle industry. Permanent settlements
include Temple Bar, Maryvale, Allambi, Idracowra, Todd River, Ringwood, Limbla, Numery,
Deep Well, Rodinga, and Andado homesteads. Aboriginal missions have been established at
Santa Teresa and Jay Creek. With the exception of Andado, the main grazing areas are in the
better watered and less sandy north-western corner of the area,

A flourishing tourist industry has been developed at Alice Springs and Ross
River, Alice Springs, whichhas a population of about 3500, is the only large town in the south-
ern part of the Northern Territory.
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Fig. 1. 1:250,000 Sheet index and locality map.

Survey Method

The area was mapped by reconnaissance traverses using four-wheel-drive
vehicles, A helicopter was used for about two weeks to map the more inaccessible parts and
for comparison of widely separated sections, The geology was plotted on air-photographs
(scale 1:46,500) taken by the Royal Australian Air Force in 1950, and was later transferred to
controlled photo-scale overlays. The photo-scale maps were reduced photographically to the

1:250,000 scale and redrafted for the Preliminary Edition. Sections were measured with tape,
compass, and abney level,

PHYSIOGRAPHY

The physiographic divisions are shown in Figure 2,

Mountain ranges and hills are present mainly in the northern and western parts
of the area. In the north, the ranges are formed mainly of steeply dipping Upper Proterozoic
sediments and some Lower Palaeozoic formations. The Waterhouse Range; the areas near
Mount Polhill, in the vicinity of Deep Well, around Santa Teresa Mission, and near Mount

4
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Fig. 2. Physiographic divisions,

Charlotte; and the ranges east of Maryvale homestead all consist of steeply dipping Mereenie
Sandstone. The ranges are commonly east-west strike ridges with peaks rising 200 to 1300
feet above the level of the plain, The highest mountains occur in the MacDonnell and Fergusson
Ranges., The Heavitree Quartzite forms the most prominent ridge, which rises 1300 feet above
the plain at MountGillen (3123 feet), There is a well-defined drainage pattern, which generally
follows the strike valleys.




Sand plain with many dunes and some low outcrops occupies areas around
Ewaninga Siding, east and north-east of Numery homestead, and east of Day Pinnacle on the
Hale River Sheet area, The sand plain has no well-defined drainage pattern, At the eastern
end of Missionary Plain, around Ewaninga Siding, the undulating sandy country with rises
composed of conglomerate has a relief of only 30 feet., The large area of sandy flats and
undulating plain north-east of Numery homestead has some low hills, but in the smaller area
near the homestead the hills have a relief of up to 200 feet., The sand plain around Day
Pinnacle includes a few outcrops up to 50 feet high,

Sand plain with dunes covers a large portion of the area, and includes the
Simpson Desert in the east and south-east. Outcrops are very rare. The sand plain is
probably underlain by flat-lying or gently dipping Upper Palaeozoic and Mesozoic sediments.
The dunes are of the longitudinal type, trend north-west, and may be many miles long. Some
reach a height of 50 feet. The dunes are more closely spaced than those in the preceding
division and the narrow interdune areas are unable to support much vegetation. A few creeks
flow through the area to the south-east, but the drainage is generally poorly defined,

Gibber or alluvial plain with mesas and low hills is present east and west of
Bokhara homestead, east of Alice Springs, south of Ringwood homestead, and also near North
Bore, Andado homestead, and McDills Well, In the Rodinga Anticlinorium the discontinuous
strike ridges rise about 100 feet above the gibber plain. The calcareous alluvial plain near
Ringwood is relatively stable, The small areas of active floodplain adjacent to the Todd
River and the small area of sand dunes on the margin of the plain have been included in this
division. The floodplains of the Todd River and its tributaries coalesce to the east of Alice
Springs. The gibber and alluvial plainnear Andado and North Bore contains areas of buckshot
gravel and some sand, but there are few mesas or low hills, Near McDills Well some sandy
flood plains are present,

Alluvial flood plain with some claypans occurs along the Illogwa and Hale Rivers
in the east and around the Finke River in the west. Outcrops are very rare.

Mesas and buttes with intervening sand and/or alluvium occur in the south-east,
where flat-lying Mesozoic sandstone crops out. The mesas are up to 200 feet high and in
many areas they appear tobe the remnants of an old peneplain, The upper slopes of the mesas
are prominent steep scarps, Some fairly large creeks occur on their flanks, but the intervening
areas have a poorly defined drainage pattern.

STRATIGRAPHY

The relationships of the rock units in the north-eastern part of the Amadeus
Basin are shown diagrammatically in Figure 4 and the stratigraphy is summarized in Table 1,
The locations of the measured sections are shown in Figure 3 and the thicknesses of the form-
ations from measured surface exposures are given in Table 2 and thicknesses from well
completion reports in Table 3,



TABLE 1: STRATIGRAPHY
Formation Maximum Thickness Topographic
Age Lithol pograp
(Map Symbol) (ft) Haotogy Expression Hydrology Remarks
Undifferentiated Alluvium, conglom=- Section only
(Q) erate, travertine,
and sand
(Qa) Alluvial gravel, sand, Stream deposits, Good potential for
and silt alluvial flats, and high-quality water
scree slopes in places
QUATERNARY (@s) Aeolian sand Dunes and sand plains)
Q1) Travertine Lowflatareas )
) Poor
(Qg) Gypsum Lowareas with )
mounds ) prospects
(Qe) Conglomerate and Gibber plains and ; May cover Tc
scree scree scopes
Undifferentiated Sandstone, calcareous
(T) sandstone, limestone,
travertine, conglom-
erate, and chalcedony
(T1) 100; E, of Todd R, Limestone, chal- Mesas, cappings on Deposits are above  Limestones are lacu-
homestead cedony, siltstone,and mesas, andlowridges water table strine in part
calcareous sandstone
(Tc) 50; near Hugh Conglomerate Lowrubbly outcrops Deposits are above  Old river deposits
and Finke Rivers water table
TERTIARY (Th) 10; near Mt Silcrete (greybilly) Mesa cappings Deposits are imperm-
Blatherskite eable and above
water table
(Ta) 5 Laterite and Mesa cappings Deposits are above
ferricrete water table
(Ts) 930 (approx.); in Siltstone, sandstone, Low outcrops and Moderate prospects Thicker deposits are
water bores in conglomerate, clay, mesa cappings mainly known from
Alice Springs Farm and lignite water-bores
area
Etingambra Form~-  40; in N, part of Conglomerate and Mesa cappings Deposits are above  Known only in the Hale
ation (Te) McDills Sheet sandstone water level R. and McDills Sheet
areas
LOWER Rumbalara Shale 700; Anacoora Bore, Siltstone, shale, Mesa cappings Flat-lying; usually
CRETACEOUS (Klr) S. margin of McDills porcellanite, and has a thin capping of
Sheet, 1335 in minor sandstone, billy
McDills No, 1 Well  Contains marine
fossils
JURASSIC De Souza Sandstone 300 (approx.); Conglomerate, sand- Mesas
(Md) Malcolms Bore, S, stone and siltstone
margin of Hale
R, Sheet, 9167 in
McDills No. 1 Well
PERMIAN Crown Point Form- 1200 (approx.); in Sandstone, siltstone, Mesasandlow

Probably fluvioglacial

ation (Pc¢) Malcolms Bore, 1400 ?boulder beds, tilloid mounds
in McDills No, 1 Well
Santo Sandstone 200) 8, of Mt Kaolinitic sandstone Mesas Commonly has acapp~
(Pzt) ) Charlotte with conglomerate ing of billy
) bands
F | Horseshoe Bend 450) Red~brown micaceous Plainsg Very poorly exposed
i | Shale (Pzh) ) siltstone and shale
DEVONIAN TO| n
CARBONI- k | Langra Form- 500 (est.); S, of Mt  Coarsely conglomer= Known only subsur-
FEROUS e | ation (Pzn) Charlotte, 1730 in atic sandstone face south of Mt
MecDills No. 1 Well Charlotte
G
r | Polly Conglom- 1290 in McDills No, Sandstone, pebbly Present only in Mc-
o | erate (Pzo) 1 Well sandstone, polymict Dills No. 1 Well
u pebble conglom-
P erate
(Pzf)
Pertnjara Form=- 5000 (est.); in Coarse, very thickly Rounded hills
ation (Pzp(c)) Brewer Plain bedded conglomerate
(Pzp(s)) 1300; Williams Bore Red-brown silty Prominent ridges and Some beds could
DEVONIAN TO (ASA1l), AliceSprings sandstone with ranges supply quantities of
CARBONI- Sheet pebbles moderate to good
FEROUS water
(Pzp(a)) 150 (est.); near Mt Green and red- Strike valleys Permeability low, Very poorly exposed
Charlotte brown micaceous prospects poor
siltstone and shale
SILURIAN TO (Pz) Sandstone and pebbly Good prospects This unit consists of
CARBONI- sandstone Pzp(s) + Pzm
FEROUS
SILURIAN Mereenie Sandstone 1700 (est.); near Sandstone with large Prominent ridgesand Yields large quantit- Unconformably over-
TO (Pzm(2)) Desert Bore cross-heds ranges ies of excellent water lies successively old-
DE VONIAN er units to the east
Stokes Form- 455; near Nomra Siltstone, shale, and Strike valleys Impermeable Very poorly exposed
ation (Ot) Bore (RdCT7), Rod- limestone sequence, prospects
inga Sheet poor
Stairway Sand- 590; near Nomra Sandstone and silt=  Strike ridges Some porous beds, Has thin phosphatic
= |stone (Os) Bore (RACT7), Rod- stone; some ‘red- but water generally beds
ORDOVICIAN On inga Sheet beds’ saline
2 Horn Valley 145; near Nomra Siltstone, shale, and Strike valleys Low permeability, Very poorly exposed
o, | Siltstone Bore (RdC7), Rod= limestone prospects poor
§ (Oh) inga Sheet
&}
3 Pacoota Sand- 3100; near Ross Sandstone and silty  Prominent strike Porosity and perme- Thins out markedly to
g |stone 6-0p) R, Tourist sandstone ridges ability highly vari-  south,
2
= Chalet able, Could supply
3 good water in some
areas
N’Dahla Member 500 (approx.); Silty sandstone Found only on north-
(Ou) N’'Dahla Gorge ern limb at RossRiver
Syncline
Goyder Form=-  1430; Williams Silty sandstone, Strike valleys and Upper part may Commonly poorly ex-
ation (Gg) Bore (ASA1l) siltstone, and lime-~ scarps provide small supply posed
stone
Jay Creek 1400; W, margin of Interbedded siltstone Strike valleys with Porosity and perme- Present only in west-
Limestone Rodinga Sheet (near and algal limestone lowlimestoneridges ability probably low, ern part of the area
) Mt Peachy, RdR1) and prospects poor
?3500’ in Waterhouse
Range (Waterhouse
No. 1 Well + surface
exposure)
HughRiver Shale 1600 (approx,); at Shale and siltstone Strike valley Poor prospects
{&h) Jay Creek with dolomite at base
CAMBRIAN 5 Shannon Form- 2340; in Todd R. Interbedded lime~ Strike valleys with Porosity and perme- Present only in east-
ation (&s) Anticline (ASR1) stone, shale, silt- limestone ridgesand ability probably low, ern part of the area
= stone, and some low hills and prospects poor
5 dolomite
é Giles Creek 1320; in Todd R, Thick-bedded Strike ridges Limestones arefossil-
5 Dolomite Anticline (ARS1) dolomite, limestone, iferous
§ ek) shale, and siltstone
-
& |Chandler 300; Deep Well Limestone and dolo- Low ridges and Very saline water Generally highly con-
Limestone 740 in Mt Charlotte mite with chert mounds torted and incom-
«l) No., 1 Well laminae petently folded, Inter-
bedded evaporites
penetrated in MtChar-
lotte No, 1 and Alice
No, 1 Wells, but no-
where seen in outcrop
Todd R. Dolomite 510; at Ross R., Dolomite, sandstone, Strike ridges Poor prospects Contains archaeocyath~
©r) Tourist Chalet, 14917 and siltstone ans
in McDills No, 1 Well
Arumbera 2700 (est.); in Red-brown sandstone, Very prominent Porosity generally Rapidly thins out to
Sandstone Phillipson Pound conglomeratic sand- strike ridges poor but prospects  the south on Rodinga
©a) stone, and siltstone fair in some areas  Sheet area
UPPER Pertatataka Form-  6040; S,E, of Phillip- Mainly siltstone and Wide strike valleys, Poor prospects
PROTEROZOIC | ation (Bup) son Pound (RAR7 & 8) shale; some with prominent strike
dolomite, limestone, ridges
and sandstone
(Bup(c)) Conglomeratic Possibly tillitie
sandstone
Julie Member 1770; S,E, of Dolomite, limestone, Prominent strike Porosity variable, Bandstone is lentic-
(Buj) Phillipson Pound sandstone, and minor ridges prospects generally icular in places
siltstone poor
Waldo Pedlar 200; near Olympic Interbedded sand- Low strike ridges Poor prospects Incompetently folded
Member (Bul) Bore stone, siltstone, and in places
shale
Olympic Member 630; near Ringwood Dolomite, shale, Strike valley Poor prospects Conglomerate is poss-
(Buf) homestead (ASR4) conglomerate, and ibly tillitie, Poor out-
sandstone crop.
Limbla Member 470; near Ringwood Quartzose calcare~ Low strike ridges Poor prospects Upper sandstone unit
(Bum) homestead (ASR4) nite, siltstone, and exhibits fine cross-
sandstone laminae and slumps
Ringwood Mem-~ 540; near Ringwood Calcarenite, dolo- Low strike ridges Poor prospects Contains irregular
ber (Bur) homestead (ASR4) mite, and siltstone stromatolites
Cyclops Member 250; N, of Gaylad Fine-grained sand- Low strike ridges Poor prospects Very even, rhythmic,
(Buy) Dam stone thin beds and laminae
Areyonga Formation 575; near Gaylad Siltstone, dolomite, Prominent ridge in  Porous sandstone Fluvioglacial in part
(Bua) Dam (ASR3) est, conglomerate, and places could give moderate
1200-1500 N, of sandstone supply
Limbla homestead,
Bitter Springs 3500 (est.); in N, Algal dolomite, Low ridges and hills Good supply in some Incompetent in places
Formation (Bub) part of area limestone, siltstone, areas, but water
sandstone, shale, and generally very salty
basic volcanics
Loves Creek 2500; in Williams Dolomite, limestone, Low ridges and hills As for Bitter Springs Contains algal strom-
Member (Bue) Bore/Julie Dam red siltstone, basic Formation atolites
area volcanics, and chert
(Buel) Green basic vol- Rubbly outcrops Variable spilitic com=
canics, much weath- position
ered
Gillen Member 1350; south of Mt Dolomite, siltstone, Low ridges and hills As for Bitter Springs Contains evaporites in
(Bug) Gillen sandstone, and shale Formation subsurface
Heavitree Quartzite 1000 (est.) Sandstone, conglom- Very prominent Very poor prospects Up to 30 feet of shale
(Buh) eratic in places ridges at base in places
PRECAMBRIAN Arunta Complex Gneiss, schistose Low hills Prospects generally

(pGa)

gneiss, schist, and
quartzite

poor




TABLE 2: THICKNESS OF FORMATIONS

Sheet Area Alice Springs Rodinga _
Hale
Formation ASW1 ASR1 River | RAC7 RdC8

ASR5 ASA1 ASR2 ASR3 ASR4 | HC11 | RAR2 RdR1 _RdC9 RdC1 RdC2 RAC3 RAC4 RAC5 RdAC6 RAR7

Pertnjara Form-

ation (Bzp) P 1340+ 1220+ NPS NPS NE NM NM NE P 440+ P NE 215+ NM 172
Mereenie Sandstone
(Bzm) NM 720 1200 NPS NPS P 1310 NM » A A A A 70 NE 100
Stokes Formation (Ot) A A A A A A 455 A A 60+ P P 105+ 160 A A
Stairway Sandstone
§ & (Os) A A A A A A 590 355 410 3556 NM 305 335 225 225 A
25 Horn Valley
5‘3 Siltstone (Oh) A A A A A A 145 120 90 A A A A A A A
Pacoota Sandstone
(€-Op) 205+ 2530 405 NPS A(?) A 995 1015 345 A A A A A A A
Goyder Formation
©g) 1230 1430 610 NPS A7 A P 1180 P A A A A A A A
Shannon Formation
(€s) 1180 1700 2340 135+ NPS 830 A A A A A A A A A NM
Giles Creek
E Dolomite (€k) 830 960 1320 1090 NPS 550 A A A A A A A A A P
§§‘Jﬁy Creek Limestone
éa ©) A A A A A A A P 1400 NM P P P NM NM A
2 Chandler Limestone
©€n A A A A A A A P 260 NM P P P NM NM NE
Todd River Dolomite
(€r) 510 260 325 455 NPS 340 A A A A A A A A A A
Arumbera Sandstone
(€a) 1110 1800 2240 1530 NPS 1265 P 670 A A A A A A A NPS
Pertatataka Form-
ation (Bup) 2220 320+ 480+ 2215 4550+ 430+ P P P P P P P P NE
Julie Member
(Buj) 420 320 480 P NPS 430+ | A A A A A A A A A
Cyclops Member
(Bug) 160 NE NE NE A A A A A A A A A A A
Olympic Member
(Buf) A A A A A A A A A A A A A A A
Limbla Member
(Bum) A A A A A 470 NPS A A A A A A A A
Ringwood Member
(Bur) A A A A A 540 NPS A A A A A A A A
Areyonga Formation
(Bua) 170 NPS NPS NE 575 | NPS NE NE NE NE NE NE NE NE NE
Bitter Springs
Formation (Bub) 365+ NM NE 1265+ NM P NE NE NE NE NE NE NE NE NE
Loves Creek
Member (Bue) 365+ NM NE 840 NM P NE NE NE NE NE NE NE NE NE
Gillen Member
(Bug) NM NM NE 425+ NM P NE NE NE NE NE NE NE NE NE
A: Absent

P: Poor or incomplete exposure
NE: Not exposed (may be present)
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TABLE 3: THICKNESS OF FORMATIONS FROM WELL COMPLETION REPORTS

AND ALTERNATIVE INTERPRETATIONS

ALICE NO. 1 OORAMINNA NO. 1 McDILLS NO. 1 MOUNT CHARLOTTE NO. 1 WATERHOUSE NO. 1
Alice Springs
FORMATION Completion Report ]Igntl\grfg Completion Report ?nx::) Completion Report lIBniveI:rl:) Giisl?geizts Completion Report llgn::rf:) Completion Report
Interp.
Quaternary 85’ (Surf.- 101’) 85’ 85’ 42’ (Surf.- 56’)
Rumbalara Shale 1335’ ( 101’-1436’) 1335+ 1335°+
De Souza Sandstone 916° (1436°-2352’) 916’ (incl
transition
beds at top)
Crown Point Form, 635° (2352'-2987’) 1438’ 2354’
Idracowra Sandstone 803’ (2987°-3790°) - 60°+
5 Horseshoe Bend Shale 280’ (3790°-4070°) | ) 460°
£ Langra Form, 1730’ (4070°-5800°) { ) 3300’ 3300 530°
S Polly Conglomerate 1290° (5800°-7090) | ) 150°
jg (Shale = Polly
(<A Conglom.)
Pertnjara Form. 1154’+ (Surf,-1165’) 1154’ + 1144+ ( 56°-1200°)
,g o Mereenie Sandstone 950’ (1165°-2115’) 950’ 1120° (7090°'-8210’) 1120’ 1120°
Z & Undifferentiated 814’ (8210°-9024’) 814’ 814’
gs Stairway Sandstone (Unnamed unit) 345’ (1200-1545) 345’
1 Pacoota Sandstone 889’ (2115’-3004°) 890’
Goyder Form. 846’ (3004’-3850’) 850
o Jay Creek Limestone 3390’ (3850°-7240’) 785" (1545’-2330°) 785’ 2255’ (Surf,-2255)
8 (+abt. 1200’ in outcrop)
O  Shannon Form. 1630°
£ Giles Creek Dolomite 1170°
8§ Chandler Limestone 520° 742’ (2330’-3072%) 742’
§ Todd River Dolomite 70°? 1491’ + (9024°~10515) 1491+ 1491+
@ Arumbera Sandstone 278+ (7240°-7518) 273+ 1519’+ (Surf,-1530°) 1519’ 826°+ (2255°-3081)
. (+abt. 400’ in
outcrop)
Pertatataka Form. 2204’ (1530°-3734’) 2500’ 1601’ (3072-4673) 1601’
Julie Member 400’
Areyonga Form, 672’ (3734’-4406’) 376° 593’ (4673-5266’)
(Unnamed unit)
Bitter Springs Form., 1691’ +(4406°-6097’) 1691°+ 1677+ (5266°-6943°) 2270’ +
(true thick-
ness 2130°)
Loves Creek Member 874 430’
Gillen Member 817+ 1840°+

T.D, 7518’

T.D. 6097’

T.D. 10,515’

T.D. 6943’

T.D. 3081’
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PRECAMBRIAN

Arunta Complex

The only basement rocks within the area described in this Report are those
which crop out between the two ridges of Heavitree Quartzite of the Blatherskite Nappe at
Alice Springs (p. 65). The rocks are poorly exposed because most of the area is covered by
alluvium, but on the northern side of the southern ridge beneath the scarp of Heavitree
Quartzite, the scree is underlain by weathered granite and gneiss, There are also a few hills
of basement quartzite and schist 3 miles west of Temple Bar homestead, and a prominent
hill of granite 1 1/2 miles north-east of the homestead,

Gneiss is present at locality AS139, 1 mile east of Temple Bar homestead.,
The rock is a sheared granite, and consists of drawn-out and granulated quartz grains, coated
with thin films of feldspar andbiotite, The foliation strikes west-north-west and dips at 55° to
the south; there is a marked unconformity with the overlying Heavitree Quartzite,

Granite crops out at several localities, Two miles west of Mount Blatherskite,
beneath the scarp of Heavitree Quartzite, the granite is leucocratic, and even-grained or
porphyritic with phenocrysts of potash feldspar up to 3 inches long. The foliation dips to the
south, and trends obliquely to the strike of the Heavitree Quartzite, Two miles west-north-west
of Mount Blatherskite, the main medium-grained foliated muscovite granite is associated with
some fine-grained biotite granite, Half a mile to the north-east, the granite adjacent to the
main thrust plane of the nappe is a pegmatitic graphic granite, accompanied by some gneissic
biotite granite, The large hill 1 1/2 miles north-east of Temple Bar homestead (locality
AS116) is composed of weathered and kaolinized medium~-grained granite, with some pegmatite
and reef quartz. At locality AS119, graphicgranite and reef quartz are exposed; the crystals
of potash feldspar in the graphic granite range up to 6 inches long,

The schist north of the prominent hill north-east of Temple Bar homestead
(locality AS117) is a friable green rock with layers of pink feldspar, The unsheared tough,
dark green, fine-grained rock,, with indistinct phenocrysts, may represent an acid dyke.
At locality AS137, 3 miles west of Temple Bar homestead, bands of fine-grained sericite-
quartz schist are interbedded with the coarser-grained quartzite described below. The schist
has been contorted into small isoclinal folds, whose axés form the b-lineation in the rock,
The axial planes of the folds dip at 75° to the north-east and the axes have a rake of about
75 to the south-east.

The Precambrian quartzite is well exposed at locality AS137. It is a coarse-
grained white to pale blue schistose rock composed of quartz and a little sericite, The
schistosity dips at about 75 to the north-east, There is a weak lineation in the plane of the
schistosity parallel to the b-lineation in the contorted schist interbeds. The attitude of the
schistosity is strongly discordant with the strike and dip of the overlying Heavitree Quartzite
which crops out to the south,

UPPER PROTEROZOIC

Heavitree Quartzite (Joklik, 1955)

The Heavitree Quartzite, which was originally referred to as the No, 1 Ridge
quartzite (Ward, 1925), was named by Joklik (1955). It forms a prominent ridge rising about
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1300 feet above the plain; it extends from Jay Creek in the west to north of the Ross River
Tourist Chalet, and eastwards into the Illogwa Creek Sheet area, A high dissected plateau of
flat-lying Heavitree Quartzite occurs in the Waldo Pedlar/Casey Bore area, at the junction
of the Illogwa Creek and Hale River Sheet areas.

The Heavitree Quartzite rests unconformably on the Arunta Complex, and is
overlain conformably by the Gillen Member of the Bitter Springs Formation, No section was
measured; at Heavitree Gap, Prichard & Quinlan (1962) estimated the thickness to be 600
feet, and elsewhere the thickness estimated from the air-photographs is about 1000 feet or less.

The formation consists almost entirely of quartzite, but at a number of places,
up to 30 feet of shale and siltstone is present at the base of the formation, immediately above
the Precambrian basement. At Heavitree Gap and west of Mount Blatherskite, the lower-
most 10 to 15 feet consists of red-~brown laminated to thin-bedded micaceous sandy fissile
shale and tough non-fissile siltstone, Sorting is generally good, but coarse sand grains are
present in some beds. The upper part is bleached white, and consists mostly of siltstone,

Most of the formation consists predominantly of clean silicified quartz sandstone,
In the Jay Creek/Alice Springs area, the basal few hundred feet consist of pinkish brown to
white sandstone, which is mostly fine-grained, laminated to thin-bedded, cross-bedded, pebbly
in places, poorly rounded and tough. The basal sandstone is overlain by a sequence of silicified
sandstone, ranging from coarse-grained well rounded sandstone to fine-grained poorly rounded
pinkish brown sandstone; a few conglomerate beds, some coarse-grained sandstone with small
pebbles, and some fine-grained sandstone with a small amount of coarse sand are also present.
The sandstone is laminated to thin-bedded, cross-bedded, and ripple-marked. The topmost
few hundred feet of the formation is commonly bluish white and coarse-grained, or pinkish
brown and fine-grained. Moulds of euhedral pyrite crystals were found in the uppermost
quartzite halfa mile south and 2 miles south-east of Jay Creek Aboriginal Settlement, Possible
organic markings are common 1 mile west of Temple Bar homestead.

North of Ross River the lithology is similar to that in the Alice Springs area.

North of Numery homestead, in the Illogwa Creek Sheet area, and in the Waldo
Pedlar/Casey Bore area in the Hale River Sheet area, the formation consists of brown
silicified cross-bedded and coarse to very coarse-grained ferruginous sandstone; small
pebbles are present in some beds, and also interbeds of ironstone,

The Heavitree Quartzite appears to have been deposited in a shallow-water,
probably marine, shelf environment, The formation contains no diagnostic fossils, and has
been assigned to the Upper Proterozoic, as it lies beneath Collenia-bearing carbonate rocks

in the Bitter Springs Formation hundreds of feet below the first Lower Cambrian fossils at
Ross River,

Bitter Springs Formation (Joklik, 1955)

Madigan (1932a, b) included the Bitter Springs Formation in the Hermannsburg
Sheet area in his Pertaknurra (B) Series, The formation was formally named the ‘Bitter
Springs Limestone’ by Joklik (1955); the name has been amended by Ranford, Cook, & Wells
(1966) to Bitter Springs Formation because the unit contains a variety of rock types, As it
would be difficult to measure a section at the type locality at Bitter Springs Gorge, it is
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proposed to nominate the section measured by Prichard and Quinlan in 1956 as the reference
section (Fig. 5). Inthis Report, the formation has been divided into a lower Gillen Member and
an upper Loves Creek Member, Banks (1964) of Magellan Petroleum Corporation subdivided
the Bitter Springs into three formations, but his middle formation is only known in the
subsurface, We have included Banks’ middle formation in the lower member.

The Bitter Springs Formation crops out to the south of the ridge of Heavitree
Quartzite that extends from Jay Creek in the west to Numery homestead in the east. It
covers large areas north of Allua Well and west and south-west of Ringwood homestead in the
Alice Springs Sheet area, and east of Limbla homestead in the Illogwa Creek Sheet area.
Only two outcrops are present in the Rodinga Sheet area, the first 12 miles east-north-east
of Allambi homestead, the second 2 miles eastof No, 5 Bore. The formation rests conformably
on the Heavitree Quartzite, and is overlain disconformably by the Areyonga Formation in
the west, but with a slight regional unconformity east of Ross River. There is an angular
unconformity between the two formations 3 miles east-south-east of Shannon Bore. The
Bitter Springs Formation is locally overlain by the Pertatataka Formation (see pp. 21 & 23).

A Rb/Sr determination on a single specimen of shale from the Bitter Springs
Formation in Mount Charlotte No, 1 indicated an apparent maximum age of 1170 m.y. (Bof-
inger, pers. comm.,),

There is no measured section through the Bitter Springs Formation, but the
maximum thickness is estimated to be about 3000 feet (cf, Banks, 1964). The unit is considered
to be Upper Proterozoic because Collenia-type stromatolites are common (Pl. 1, fig. 2;
Pl, 2, fig. 1) and because of its stratigraphical position below the fossiliferous Lower Cam-
brian beds at Ross River,

Barghoorn & Schopf (1965) have described the micro-organisms from a sample
of chert from the Bitter Springs Formation about 1 mile north-north-east of Ross River
Tourist Chalet as follows: ‘An assemblage of structurally and organically well preserved
micro-organisms, interpreted as both green and blue-green algae, has been found in chert
facies of the Bitter Springs limestone from the Upper Precambrian of Central Australia.
This appears to be the earliest known occurrence of green algae in the fossil record. These
organisms are among the oldest known multicellular and unicellular fossils exhibiting distinct
histological preservation’.

Gillen Member (new name)

The ‘Gillen Member’ is the name here given to the lower member of the
Bitter Springs Formation, The type locality is to the South of Mount Gillen, 4 miles west of
Alice Springs. Mount Gillen is composed of Heavitree Quartzite resting on Arunta Complex,
with Gillen Member cropping out immediately to the south,

The member is found throughout the MacDonnell Ranges to the south of the ridge
of Heavitree Quartzite, but it does not crop out in the Rodinga Sheet area. It forms small
hills and ridges of dolomite which are covered with spinifex, The slopes are short, and
moderately to steeply inclined; the outcrop is dissected by a fine pattern of closely spaced
streams.
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Areyonga Formation - Tillitic siltstone
qr- 2600
Concealed
2480 Do  Ligh green-brown, dense, ironstained, minor chert
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' Bitter Springs Limestone' (Banks)
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Dolomite, dork grey; microbreccia and green shale beds
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£ Fig. 6. Type section of the Gillen Member, south of
g Mount Gillen, Alice Springs Sheet area (modified from

Banks (1964, fig, 41))
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The Gillen Member rests conformably on the Heavitree Quartzite, and is generally
overlain conformably by the Loves Creek Member, but 3 miles east-south-east of Shannon
Bore, in the Alice Springs Sheet area, it is overlain with angular unconformity by conglomer-
ate of the Areyonga Formation, and north of Ringwood homestead large areas of the Gillen
Member are overlain disconformably by the Areyonga Formation,

It is difficult to measure sections because the member has generally been folded
incompetently (Pl. 1, fig, 1), but Banks (1964) has recorded a thickness of 1350 feet in the type
section at Mount Gillen (see Fig. 6). The contorted dolomite immediately above Banks’ type
section (Banks’ Bitter Springs Limestone) has been included in the Gillen Member as it is
similar to the dolomite in the lower part of the section.

In the Jay Creek/Alice Springs area, the Gillen Member consists mainly of dolo-
mite, with subordinate sandstone, siltstone, and shale., Most of the dolomite occurs in the
middle and upper parts of the unit; it is dark grey, bluish grey, or grey-brown, fine-grained,
laminated, very closely jointed and fractured, and tough, and weathers grey-green. Veins of
white quartz occur in the joints normal to the bedding in several places, and a few veins of
calcite and masses of earthy magnesite are also present,

Siltstone is present throughout the member, but mostly near the base. It is
commonly white or green and less often red or brown, slightly micaceous, laminated to thin-
bedded, tough, with interbeds of green micaceous shale, The siltstone interbedded with the
dolomite higher in the sequence is similar,

Subordinate sandstone is found in the lower part of the Member, mostly near

Jay Creek, It is white to pale grey, friable, poorly bedded, medium to coarse-grained, and
slightly kaolinitic,

Around Ringwood homestead, and south of the Fergusson Range, the Gillen Mem-
ber consists of grey-brown to brown dolomite interbedded with green shale and some clean
fine-grained sandstone. Pseudomorphs after halite are present in the siltstone at locality
AS36, 5 miles north-west of Pulya Pulya Dam, and the Ringwood Dome, 5 miles south-west
of Ringwood homestead, is composed of gypsum of the Gillen Member, The salt in the Bitter
Springs Formation in Ooraminna No, 1 and Mount Charlotte No, 1 Wells is also referred to the
Gillen Member,

In the Illogwa Creek Sheet area, the Gillen Member consists of a few hundred
feet of fractured grey dolomite at the base, overlain by purple gypsiferous siltstone, followed
by green micaceous shale with interbeds of dolomite, The micaceous shale is overlain by a
prominent ridge-forming interval of white silicified granule conglomerate and fine to coarse-
grained pale purplish brown cross-bedded sandstone which weathers white. The ridge is about
200 feet wide, and extends from 4 miles south-west to 14 miles north-east of Limbla home-
stead. At locality IC103, 2 miles north-west of Numery homestead, the fine-grained sandstone
contains pseudomorphs after halite 1 inch across., The sandstone is succeeded by a sequence
of interbedded dolomite, green micaceous shale, and sandstone, which varies in thickness.,
At Limbla homestead the interbedded dolomite, shale, and sandstone are overlain by the
Loves Creek Member, about 300 feet of algal dolomite with chert nodules, followed by red
siltstone.

15




PLATE 1

Fig. 1. Incompetent folding in the Gillen Member of the Bitter Springs Formation,
1 mile north of Allua Well, Alice Springs Sheet area,

Fig. 2. Hemispherical stromatolite colonies, Loves Creek Member of the Bitter
Springs Formation, 2 miles south-south-west of Shannon Bore, Alice Springs
Sheet area (AS186)
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In the Hale River Sheet area, the Gillen Member is reduced in thickness; it
consists of interbedded dolomite and shaly sandstone, and a prominent ridge of coarse-grained
white sandstone and granule conglomerate, similar to the succession in the Illogwa Creek
Sheet area.

The Gillen Member was deposited in a shallow sea; fine and some coarse-
grained clastics alternate with carbonate rocks. The original carbonate rock was probably
limestone, which has subsequently been converted to dolomite.

Loves Creek Member (new name)

The name Loves Creek Member is here given to the upper member of the Bitter
Springs Formation. Loves Creek joins the Ross River 5 miles west of the Ross River Tourist
Chalet in the Alice Springs Sheet area, The member is well exposed on the northern side of
its valley.

The unit is widespread in the MacDonnell Ranges, and is the only part of the
Bitter Springs Formation to crop out on the Rodinga Sheet area. It gives rise to bare steep
rounded hills of dolomite, and narrow ridges of limestone, The unit rests conformably on the
Gillen Member, and is overlain disconformably by the Areyonga Formation, On the eastern
side of Fenn Gap, 18 miles south-west of Alice Springs, it is overlain disconformably by the
Pertatataka Formation, where the Areyonga Formation is missing for about a mile along the
strike. No section has been measured through the Loves Creek Member, but a generalized
sequence, 1500 feet thick, has been compiled from several localities (Fig. 7).

Between Jay Creek and Alice Springs, theunitis about 700 feet thick and consists
mostly of siltstone, with interbeds of chert, dolomite, and rare limestone, The siltstone is
commonly calcareous, red-brown, poorly bedded or massive, friable to tough, with white
bleached spherical spots up to an inch in diameter. Hematite concretions, up to 15 inches
across, are also present, Chert is plentiful, and much of it is banded grey and white, poorly
bedded, and closely fractured. A few spherical concretions, up to 9 inches across, with con-
centric and radial joints, are present in the cherts. Silicified and brecciated siltstone is also
common. The dolomite is mostly yellowish brown, tough, laminated, and fine-grained, and
contains ‘biscuits’ and nodules of chert. The dolomite contains interbeds of fine to coarse-
grained ‘edgewise’ conglomerate composed of angular chips of dolomite in a dolarenitic
matrix, Limestone is rare, but some is exposed 2 miles east of Fenn Gap. It is dark grey,
very tough, and cavernous, and contains elongated nodules of chert near the base.

East of Alice Springs, the member is well exposed between Julie Dam and No. 6
Bore, and west of Williams Bore. Inthe Julie Dam/No. 6 Bore area the member is about 1500
feet thick (Fig. 7) and comprises 500 feet of grey-brown fine-grained dolomite with abundant
Collenia-type algae (Pl. 1, fig. 2; Pl. 2, fig. 1), overlain by 1000 feet of red-brown calcareous
siltstone. The siltstone has the characteristic white bleached spots, and contains thick inter-
beds of algal limestone and a few beds of dolomite,

Only the upper part of the member is present 2 miles north-north-west of Williams
Bore, where the contact with the Gillen Member is faulted. It consists of about 1200 feet of
red-brown calcareous siltstone and fine-grained sandstone, with a few thin beds of pebbles,
overlain by the Areyonga Formation. No algal dolomite is present (because of the faulting),
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PLATE 2

Fig. 1. Silicified stromatolite colonies, Loves Creek Member of the Bitter Springs
Formation, near Mosquito Bore, Alice Springs Sheet area.

Fig. 2. Angular unconformity (bottom of hammer handle) between conglomerate of
the Areyonga Formation and quartzite and green shale of the Gillen Member,
8 miles east-south-east of Shannon Bore, Alice Springs Sheet area.
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and there are no interbeds of limestone or dolomite in the red-beds (Fig. 7). The difference
in the lithology between this area and No. 6 Bore suggests that there has been considerable
movement of blocks of sediment (decken) along thrust planes (see also p. 74 ), so that sequences
which were originally far apart have been brought close together. The sediments shown in
column B of Figure 7 were probably deposited closer to shore than those shown in column A,

Throughout the rest of the area east of the Ross River, the unit also consists of
dolomite with abundant algae, red siltstone with white bleached spots, and thick solitary algal
limestone interbeds in the siltstone. Some ‘edgewise’ conglomerate is present in the sequence
in the Hale River Sheet area,

In the Rodinga Sheet area the unit consists essentially of brecciated grey and
brown foetid algal dolomite, containing nodules and laminae of chert, and red-brown calcare-
ous siltstone with white bleached spots.

The fine grain and calcareous nature of most of the sediments in the Loves
Creek Member and the presence of abundant algae suggest that they were depositedin a shallow-
marine shelf environment, into which fine detritus came only very slowly or not at all,

Basic Volcanics

The rocks mapped as basic volcanics are typical spilites., They occur within the
Loves Creek Member; they have notheennamed as a member, but in places they are sufficient-
ly extensive to be shown on the map as a separate unit (Pue_). They are found at several
localities east of Alice Springs, and in the north-east part of]the Rodinga Sheet area; they
are generally deeply weathered and poorly exposed., The largest exposure is in the Illogwa
Creek Sheet area, where the spilite forms an arc around the north-western end of the Limbla
Syncline. About 140 feet of spilite was intersected in Ooraminna No, 1 Well,

The spilite is generally found in the middle or upper parts of the Loves Creek
Member, but in a few places, notably near Mosquito Bore in the Alice Springs Sheet area,
spilite is found near the base as well as at the top of the member,

The fresh rock is grey-green, fine-grained, tough, in places amygdaloidal, and
ophitic, The spilite consists of oligoclase or albite, augite, and iron oxides, and common
alteration products include chlorite (penninite), actinolite, hematite, leucoxene, calcite,
zeolites, epidote, antigorite, and rare quartz., The plagioclase is mostly sericitized. In the
least altered spe¢imen (B15, TS14425), augite is abundant as phenocrysts intergrown with
oligoclase, and in the groundmass., Calcite forms 30 percent of specimens AS40 and AS43,
and amygdules in specimens AS39 and AS40 are filled with calcite, chlorite, and zeolites,
Interstitial devitrified glass and veinlets of zeolites are present in specimen AS39,

Interbedded with and overlying the volcanics are ferruginous cherty rocks up to
5 feet thick.

The spilites are regarded as extrusive because they are conformably interbedded
with the sediments, and because of the presence of recognizable flow tops and interbedded
chert. The altered rocks have probably been formed by low-temperature hydrous soda meta-
somatism of basalt (Vallance, 1960).

20



Areyonga Formation (Prichard & Quinlan, 1962)

The Areyonga Formation is a lenticular unit composed predominantly of poorly
sorted conglomerate, conglomeratic siltstone and sandstone, and dolomite, which rests
disconformably or with angular unconformity on the Bitter Springs Formation and is overlain
conformably by the Pertatataka Formation.

The formation crops out inthe westnear Jay Creek Aboriginal Settlement and dis-
continuously in the MacDonnell and Fergusson Ranges., The most easterly exposure is about
4 miles north of Numery homestead. In the south, the formation crops out about 5 miles
north-north-west of Allambi homestead, and discontinuously for 20 miles to the east.

Exposures are generally poor, except for ridges of tough siliceous arkosic sand-
stone. The matrix of the Areyonga Formation sediments is generally calcareous or silty, and
easily weathered.

On the north-eastern margin of the Amadeus Basin, the Areyonga Formation lies
disconformably on the Gillen and Loves Creek Members of the Bitter Springs Formation, and in
places with angular unconformity on the Gillen Member. The angular discordance (Pl. 2, fig, 2)
is well exposed 3 miles east-south-east of Shannon Bore, whege the contact can be traced for
about 2 miles along the strike. The Gillen Member dips at 20 to the east-north-east and the
Areyonga Formation at 32 to the north., The contact is very irregular, and the harder quartz-
ite beds in the Gillen Member beneath the unconformity. form hills with a relief of 30 to 40
feet, A poorly sorted basal conglomerate, generally with abundant angular chert, caps the
quartzite hills, whereas the valleys between are filled with poorly sorted silt and sand. In
the south, the contact between the Areyonga and Bitter Springs Formations is not exposed,
but the presence of phenoclasts of Bitter Springs dolomite in the Areyonga Formation suggests
the presence of a disconformity.

The Areyonga Formation is equivalent to the Inindia Beds (Ranford, Cook, &
Wells, 1966) in the southern part of the Amadeus Basin. The Inindia Beds are much thicker
than the Areyonga Formation and contain a considerable thickness of marine and possibly
continental sandstone in addition to the interbedded glacial boulder beds.

The Areyonga Formation consists of boulder clay, pebble and cobble conglomer-
ate, arkose, poorly sorted sandstone and siltstone, and dolomite, Arkose is prominent at the
base of the unit in the north-east, mainly north of Ringwood and Limbla homesteads, It can
be traced for many miles, but in places it forms small lenticular bodies. The arkose is
coarse, angular, and poorly sorted, and is generally underlain by a conglomerate 3 to 4 feet
thick, which rests directly on the Bitter Springs Formation. North of Limbla homestead,
the arkose is overlain by a thick sequence of boulder clay, siltstone, and some sandstone.

The lithology changes rapidly along the strike, Near Jay Creek Aboriginal
Settlement, the formation consists of about 150 feet of white kaolinitic porous poorly rounded
and sorted coarse and medium-grained sandstone, but near Ross River Tourist Chalet, it
consists of poorly sorted cobble beds and dolomite. Farther east, the composition changes
even more rapidly over short distances; in one outcrop it contains rounded phenoclasts of
dolomite, but a mile away it comprises arkose and conglomerate with quartz and granite

fragments,
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The proportion of granitic and arkosic constituents generally increases towards
the east. Subrounded, rounded, faceted, and some striated boulders up to 6 feet across are
present in the Areyonga Formation north of Limbla homestead. The boulders, which are set
in a matrix of green and grey sandy siltstone, and poorly sorted sandstone, include granite,
guneiss, porphyry, quartz, and quartzite. Some of the {hin beds of sandstone interbedded with
the boulder beds contain pseudomorphs of limonite after pyrite.

Similar changes inlithology are found in the south, Siltstone, dolomite, sandstone,
and chert crop out 15 miles south-east of Santa Teresa Mission. Angular to well-rounded
fragments of chert and quartz are common. About 12 miles farther east, the formation
includes beds of calcareous siltstone and sandstone, with scattered erratics of pegmatite,
gneiss, vein quartz, sandstone, and chlorite schist, up to 3 feet in diameter.

The sediments show few depositional structures and cross-bedding is rare,
A cast of possible organic origin (Pl, 3, fig. 1) was found in sandstone about 8 miles west of
Fenn Gap; it is about 6 inches long, tubular, and divided into several segments,

The greatest exposed thickness of the formation is estimated to be 1200 to 1500
feet between Bull Hole and Bronco Bores, northof Limbla homestead; elsewhere it generally
ranges from 40 to 600 feet, but in places the formation may be extremely thin or absent.
Thicknesses of 170 feet were measured near Ross River Chalet (ASR5), 575 feet on the south
flank of the Gaylad Syncline (ASR3), and 490 feet about 15 miles south-east of Santa Teresa
Mission (RdR7). The measured sections are shown on Plate 10,

It is considered that in the 600-foot section interpreted as Areyonga Formation
in the Ooraminna No. 1 well by Planalp & Pemberton (1963) only some 350 feet belongs to the
Areyonga: the remaining part of the sectionis placed in the Pertatataka Formation (see p. 25 ).
In Mount Charlotte No. 1 anunconformity is interpreted in the carbonate sequence in the lower
part of the well, Assuming that this unconformity represents the contact between the Bitter
Springs and Areyonga Formations, the Areyonga Formation is about 600 feet thick, but it is
possible that the carbonate section belongs to the Loves Creek Member of the Bitter Springs,
and that the Areyonga Formation is absent.

At Pulya-Pulya Dam, lenticular beds of phosphate rock, up to 9 inches thick,
occur near the contact of the basal conglomerate and the overlying arkose (Pl, 3, fig. 2).

The unsorted nature of the Areyonga Formation; the presence of a rock flour
matrix, striated cobbles, and phenoclasts of many rock types foreign to the outcrop area;
the rapid lateral changes in lithology; and the lenticular nature of the unit; indicate that the
formation was probably deposited in a marine glacial environment,

The formation is presumed to be Upper Proterozoic as it occurs below Lower
Cambrian sediments.

Pertatataka Formation (Prichard & Quinlan, 1962)

The Pertatataka Formation was probably deposited over the whole of the north~
eastern part of the Amadeus Basin, and is well exposed in the northernpart of the area,
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Fig.

Fig.

2.

1. Cast of possible organic origin, Areyonga Formation, 8 miles west of
Fenn Gap, Alice Springs Sheet area,

Contact of Areyonga and Bitter Springs Formations, 1 mile north-west
of Pulya-Pulya Dam, Alice Springs Sheet area, A 3-inch bed of phosphate
rock occurs in the Areyonga Formation about 3 inches above top of the 6-
inch scale,
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PLATE 4

Fig. 1. Incompetent folding in dolomite and shale of the Pertatataka Formation, near
Allambi homestead, Rodinga Sheet area.

Fig. 2. Concave and diagonal cross-laminations in sandstone in upper part of the
Limbla Member of the Pertatataka Formation, 7 miles west-south-west of
No. 6 Phillipson Bore, Hale River Sheet area.
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It is moderately well exposed in the Mount Burrell Anticlinorium, but the sequence is compli-
cated by faulting and folding. Only the arenite and carbonate rocks generally crop out, although
they form only a small proportion of the unit.,

In the north-eastern part of the Amadeus Basin, the Pertatataka Formation is
generally conformable with the Arumbera Sandstone above and the Areyonga Formation below,
At Fenn Gap, west of Alice Springs, the Pertatataka Formation rests on the Bitter Springs
Formation in one small outcrop. In the south, the base of the formation is not exposed and in
several places the formation is either overlain disconformably or unconformably by the
Cambrian Chandler Limestone, or with an angular unconformity by the Pertnjara Formation,

The formation ranges in thickness from about 2220 feet at Ross River (ASR5),
Jay Creek, and Giles Creek (ASR3), to over 4500 feet south of Ringwood (ASR4) and over
6000 feet 14 miles east-north-east of Allambi homestead (RDR7 and 8). These measured
sections are shown in Plate 10, Inthe Mount Charlotte No. 1 well the Pertatataka Formation is
at least 1600 feet thick. In the Ooraminna No. 1 well the thickness is reinterpreted as about
2500 feet (Cf. Table 3 and p. 22).

In the north-west, an older Cyclops Member and a younger Julie Member have
been recognized. They are separated from each other and from the underlying and overlying
formations by green and red-brown siltstone and shale,

In the extreme north-east, six members have been mapped, and the total thickness
of the formation may be 7000 feet. The Julie Member persists into this area, but the Cyclops
Member has not been identified.

The Olympic Member includes some boulder beds of probably glacial origin,

A conglomeratic unit, Bup(c), also occurs in the Pertatataka Formation in the
Mount Burrell area: it consists of grey conglomeratic sandstone and conglomerate from 50
to 200 feet thick, The cobbles and boulders are mainly of quartzite with minor dolomite,
chert, and vein quartz, and are mostly well rounded and poorly sorted. Striated cobbles were
found in the unit about 7 miles west of Mount Burrell well, The unit is similar to the Areyonga
Formation and overlies a sequence of dolomite similar to the dolomite in the Bitter Springs
Formation farther east on the Rodinga Sheet area and is considered more likely to belong
to this formation. The conglomerate is probably equivalent to the Olympic Member,

The age of the Pertatataka Formation is probably Upper Proterozoic. The

formation lies below the Arumbera Sandstone, which is overlain by the Lower Cambrian Todd
River Dolomite,

Rubidium/strontium age determinations have been carried out on the shale from
the Pertatataka Formation in the Ooraminna No, 1 and Mount Charlotte No, 1 wells, The age
of the shale in Ooraminna No., 1 was found to be 760233 m.y., and the specimen from Mount
Charlotte No. 1 has an apparent age of 82218 m.y. (V.M. Bofinger, pers. comm.).

Cyclops Member (new name)

The Cyclops Member is here defined asanevenly thin-bedded and laminated sil-
icified tough fine grey sandstone, in the basal part of the Pertatataka Formation, separated
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from the overlying Julie Member and from the base of the formation by several hundred feet
of green siltstone, The member crops out in the eastern MacDonnell Range from near
Williams Bore to the Ross River Tourist Chalet, and from here to Box Hole Bore, Giles
Creek, and Pulya-Pulya Dam, and in the Mulga Syncline. It is not exposed to the south of these
localities.

The name is derived from Cyclops Bore, about 8 miles west of the Ross River
Tourist Chalet, The type section ASR 5 (Pl 10) is about half a mile north of the Chalet.
The relationship of the Cyclops Member to the members occurring below the Julie Member
to the south and east of Ringwood homestead is not known,

The Cyclops Member crops out in low sharp ridges generally about 10 to 20
feet high, The measured type section (ASRS5), north of the Ross River Gorge, is 160 feet
thick, The member is probably thicker to the east, and in one locality the thickness estimated
from the air-photographs is about 250 feet,

The most characteristic feature of the Cyclops Member is the even rhythmic
thin bedding and lamination, The fine tough grey siliceous sandstone splits easily into large
flat plates. It weathersorange-brownand shows some small slumps and indistinct sedimentary
structures on the bedding-planes,

The member was probably deposited in a shallow sea, during a stable period with
gentle subsidence and a regular supply of detrital material,

Ringwood Member (new name)

The Ringwood Member is here defined as the sequence of calcarenite, dolomite,
limestone, and siltstone near the base of the Pertatataka Formation in the area roughly bounded
by Ringwood homestead, Bullhole Bore, Aralka Bore, and a point near the south-east end of
the Phillipson Pound. The type section (ASR4, P1.10), about 5 miles south-east of Ringwood
homestead, is 540 feet thick. Ringwood homestead, after which it is named, is in the south~
eastern corner of the Alice Springs Sheet area,

The tough dolomite and limestone beds in the Ringwood Member are only moder-
ately resistant to erosion and crop out in low rounded ridges and mounds up to 100 feet high.
The best exposures occur in the Limbla Syncline north of Limbla homesbead where the unit
crops out in steep ridges about 200 feet high,

The Ringwood Member is the oldest member of the Pertatataka Formation cropping
out south and east of Ringwood homestead. In most places it is separated from the Areyonga
Formation below and the Limbla Member of the Pertatataka Formation above by considerable
thicknesses of green siltstone and shale. In a few exposures south of Ringwood homestead it
appears to rest disconformably on the Bitter Springs Formation, but the sequence here may
be complicated by structure, as the outcrops lie within a large folded thrust-zone, the
Olympic/Ringwood folded thrusts (see p. 69).

The lowest partof the Member consists of evenly bedded green siltstone and shale
and in many respects it is similar to the Cyclops Member,
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The thickness of 540 feet measured in the type section is probably about the
average thickness in the exposures between Ringwood homestead and Hi Jinx Bore. The
thickest exposed section occurs in the hills north of Limbla homestead.

The association of tough cherty algal dolomite overlain by grey-green and dark
grey cross-laminated fragmental dolomite and limestone is characteristic. The carbonate
rocks are dark grey, yellow, grey-brown, blue-grey, and mottled where they contain pellets,
They are oolitic, thin to medium-~-bedded, cross-laminated, and in places consist entirely of
pellets of silty carbonate. Some of the dolomite and limestone beds are sandy. A thin sequence
of fine yellow oolitic dolomite forms a good marker bed near the base of the member. In
most places it is succeeded by fine dolomite, weathering light yellow-brown, which contains
irregular stromatolite colonies, The individual stromatolite colonies range up to 1 foot across
and are roughly hemispherical, The algae begin as irregular cabbage-like growths and grow
into irregular connected columns. The overlying carbonate rocks are mostly thin-bedded,
dark blue-grey, and fragmental. Cross-bedding, lenses and laminae of fine limestone,
irregular nodules of oolitic chert, and pellets of silt and silty dolomite are common in places.

The basal beds are well exposed in the Limbla Syncline to the north of Limbla
homestead, They consist of thin-bedded siltstone, with a gradually increasing proportion. of
limestone higher in the sequence. The limestone is silty, dark grey to black, and contains
stromatolites. The siltstone contains a few lenses of calcareous breccia with fragments of

tough silty dolomite. In places the breccia appears to have been derived from the disinte-
gration of the stromatolite colonies,

The presence of oolitic and pelletal carbonate rocks and stromatolites suggests
that the Ringwood Member was deposited in a shallow-marine environment,

Limbla Member (new name)

The Limbla Member is here defined as a sequence consisting of an upper cross-
laminated fine-grained sandstone overlying sandy calcarenite with minor interbedded siltstone,
slumped sandstone, and intraformational conglomerate; it is separated from the Ringwood
Member below by a thick sequence of siltstone, and is probably disconformably overlain by the
Olympic Member. The Olympic Member contains boulders derived from the Limbla Member
and older formations. The type section (ASR4, P1. 10), 5 miles south-east of Ringwood home-
stead, is 470 feet thick. Another measured section (RdR8, Pl. 10), on the Rodinga Sheet, has a
minimum thickness of 375 feet. The member is named after Limbla homestead in the south-
west part of the Illogwa Creek Sheet area.

The sandstone of the upper part of the Limbla Member is generally well exposed
in several parallel sharp-crested ridges. The carbonate rocks in the lower part of the unit are
much less resistant to erosion, but are usually well exposed on the steep scarps under the
protective sandstone ridges.

The Limbla Member is exposedover a comparatively small area south and south-
east of Ringwood homestead southwards to Hi Jinx Bore, in the area south of Limbla home-
stead, and in the north-eastern part of the Rodinga Sheet area. The unit lenses out to the
west and is not found elsewhere in the Amadeus Basin,
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The contact of the Limbla Member with the overlying Olympic Member is
generally obscured by scree. The contact is placed at the change from the cross-laminated
fine-grained sandstone to the more massive sandstone, dolomite, or siltstone (which may be
conglomeratic) of the Olympic Member. The base of the Limbla Member is placed at the change
from shale and siltstone to dominantly sandy limestone of the Member.

The lower part of the Limbla Member consists of medium and coarse-grained
grey, brown, and pink very sandy thin-bedded and cross-laminated carbonate rock, and cross-
laminated fine and medium-grained tough calcareous sandstone with slumped laminae. The
sediments are generally poorly sorted and in many places oolitic, They contain interbeds
of red-brown and purple-brown siltstone, The sandy calcarenite contains medium grains and
some coarse grains of subangular quartz, silty carbonate pellets, and calcareous oolites
set in a calcareous cement, Lateral change from calcareous sandstone to sandy limestone is
common, The fine tough sandstone commonly weathers black and ‘shows intricately slumped
cross-laminations. In places it contains coarse pink and white chert and some quartz. Some
of the sandstone is porous and has clay pellet impressions.

The upper part of the member consists of fine thin-bedded and laminated flaggy
cross-laminated light grey sandstone, which weathers cream and pale brown, overlying
massive to medium-bedded cross-bedded sandstone with weathered-out pits and cavities
generally about a quarter of an inch across. Concave and diagonal cross-laminations are
characteristic (Pl. 4, fig. 2) and occur in sets generally from three-quarters to 11 inches
thick,

In places the lowermost part of the Olympic Member consists of thick-bedded
silicified sandstone and the contact with the Limbla Member is difficult to define, However,
in most places the members are separated by an interval of siltstone, clay pellet sandstone,
or silty laminated platy limestone.

The Limbla Member was laid down on unstable slopes in fast-flowing currents;
erosion of the source areas was rapidand the supply of detritus abundant. It is unfossiliferous
and may be partly equivalent to the Cyclops Member,

Olympic Member (new name)

The Olympic Member is here defined as the variable sequence which discon-
formably overlies the Limbla Member and is separated from the Waldo Pedlar Member above
by a small thickness of siltstone. The contacts are poorly exposed. The member consists
of lenses of sandstone, siltstone, conglomerate, shale, boulder clay, some dolomite, and
silicified sandstone in varying proportions. It varies in thickness and lithology over short
distances. The type section ASR4 (Pl. 10), 5 miles south-east of Ringwood homestead, is
630 feet thick., The name is derived from Olympic Bore in the south-eastern corner of the
Alice Springs Sheet area.

The lenticular beds of silicified sandstone form the resistant cap to scarps that
are up to 200 feet high, but otherwise the member is poorly exposed. The member crops out
5 miles south-east of Ringwood homestead, in rubbly exposures about 6 miles east-north-east
of Teds Dam, and in the core of the Hi Jinx Syncline in the north-western corner of the Hale
River Sheetarea. Inthe Rodinga Sheetarea the best exposures occur in the core of an anticline
about 16 miles east-north-east of Santa Teresa Mission.
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The Olympic Member may be partly equivalent to the Cyclops Member, and is
possibly equivalent to the conglomerate (Bup(c)) in the Mount Burrell area,

The phenoclasts in the beds andlenses of conglomerate have been derived mainly
from the Bitter Springs and Areyonga Formations; they also include igneous and metamorphic
rocks, and sandstone fragments apparently derived from the Limbla Member,

In some areas the top of the Olympic Member is defined by a distinctive horizon
of dolomite. The dolomite is pink and grey, weathers cream, is thin-bedded, shows manganese
staining, and contains pseudomorphs of limonite after pyrite.

A lens of white thick to thin-bedded medium-grained sandstone is present near
the top of the member. The sandstone is well exposed in a cuesta south of Olympic Bore.
In outcrops between Olympic and No. 6 Phillipson Bores, it is underlain by another sandstone
from which clay galls have been weathered, leaving a network of angular cavities. Below the
clay pellet bed there is generally a poorly exposed interval underlain by siltstone which grades
downwards into coarse sandstone, boulder clay, conglomerate, and ‘edgewise’ conglomerate
with dolomite plates., The conglomerate and boulder clay contain rounded phenoclasts of
dolomite, sandstone, quartz, and a variety of igneous and metamorphic rocks; some of the
dolomite and limestone phenoclasts have probably been derived from the Limbla Member. The
largest phenoclast seen was a weathered anddisintegratedboulder of coarse-grained gneiss,
probably originally about 10 feet in diameter. The matrix of the conglomerate consists of
poorly sorted dark grey-green siltstone. Inthe Hi Jinx Syncline the conglomerate is underlain
by grey-green and purple thin-bedded siltstone and laminated silty and platy limestone which
overlies the Limbla Member. The conglomerate lenses out rapidly: it crops out in the core
of the syncline but is absent in the steep hills on the north-west flank of the fold.

South of Olympic Bore the equivalent horizon comprises coarse-grained sand-
stone to fine-grained conglomerate with angular white quartz clasts, and breccia with pink and
yellow plates of fine laminated dolomite, Many of the boulders and cobbles in the conglomerate
are striated, and most are soled. The conglomerate is underlain by grey friable sandstone

and shale, and deeply weathered fawn and grey silicified dolomite, The contact with the Limbla
Member is not exposed.

A glacial environmentis indicated by the great variety of rock types in the con-
glomerate, the presence of striations and facets onthe pebbles, the texture of the deposits, and
their lenticular nature. The member is similar to parts of the Areyonga Formation., The
boulders in the conglomerate show that the glacier eroded older formations as well as older
members of the Pertatataka Formation,

Waldo Pedlar Member (new name)

The Waldo Pedlar Member is here defined as the sequence of thin-bedded silicified
sandstone with interbeds of green siltstone and shale which is separated from the Olympic
Member below by a small thicknessof grey siltstone. The top is eroded or obscured by recent
deposits and the contact with the Julie Member is not exposed.

The member is named after Waldo Pedlar Bore in the south-east corner of the
Illogwa Creek Sheet area. There is no type section. The type locality includes the outcrops
‘in the north-west corner of the Hale River Sheet area, about 8 miles west-north-west of
No. 6 Phillipson Bore.
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The Waldo Pedlar Member forms dark rounded hills generally less than 200
feet high, It crops out between. Waldo Pedlar Bore and No. 6 Phillipson Bore, and in the
extreme north-eastern corner of the Rodinga Sheet area. Similar beds occur in the Pertata-
taka Formation onthe western side of the Rodinga Sheet area, but their position in the sequence
is not clear.

The contacts of the Waldo Pedlar Member are not well exposed. In the north-
eastern part of the Hale River Sheet area it is separated from the marker bed of dolomite
at the top of the Olympic Member by about 200 feet of green shale and siltstone, The thickness
of the unit is estimated at about 200 feet.

The Waldo Pedlar Member consists of dark grey fine-grained thin-bedded tough
silicified sandstone with some interbeds of green siltstone and shale, The sandstone weathers
dark red-brown. Some ripple and current flowmarkings are preserved on the bedding-planes,
and in places it contains clay pellets.,

Julie Member (new name)

The Julie Member is here defined as the sequence of dolomite, limestone, and
siltstone, with lenses of sandstone, which is conformably overlain by the Arumbera Sandstone;
in the west, the unitis separated from the Cyclops Member by several hundred feet of siltstone,
and in the east it is separated from the older members of the Pertatataka Formation by an
unknown thickness of siltstone. The type section is at the Ross River Tourist Chalet, where
420 feet was measured (ASR5, Pl. 10).

The Julie Member is the most widespread member of the Pertatataka Formation.
It crops out throughout most of the north-eastern part of the Amadeus Basin and it can be
correlated with the carbonate rocks at the top of the formation to the west of the Alice Springs
and Rodinga Sheet areas. The Julie Member crops out around the south-eastern and eastern
margins of the Phillipson Pound, is present in the Ooraminna No. 1 well, and is probably equiva-
lent to part of the Pertatataka Formation in the intricate structures to the east of Allambi
homestead. The most easterly outcrops are those near Illogwa Creek about 23 miles east
of Numery homestead.

The limestone and dolomite generally crop out in ridges 100 to 200 feet high at
the base of the more prominent scarp of the red-brown Arumbera Sandstone.

The unit is commonly 300 to 500 feet thick, but 15 miles east-south-east of Santa
Teresa Mission the thickness is 1800 feet; it appears to thicken rapidly towards this locality
and there is a marked increase in the proportion of sandstone. In the Ooraminna No. 1 well
the unit is about 400 feet thick, but it is apparently absent in the Mount Charlotte No, 1 well.

The prominent ridge-forming dark grey dolomite is thick-bedded and massive,
medium to coarse-grained, oolitic, and sandy; it contains spherical oolitic chert nodules,
The interbeds of dolomite are pink, yellow, and grey, oolitic, and sandy, Dark grey and blue-
grey foetid limestone usually occurs near the base of the member, The sandstone commonly
forms lenticular bodies between the ridges of dolomite and the underlying limestone; it is
generally white, kaolinitic, poorly sorted, medium to coarse-grained, and thick-bedded.
Sandstone is generally more prevalent in the southern and south-eastern part of the Alice
Springs Sheet area; in the Todd River Anticline it forms about 25 percent of the unit, mainly
in the-lower part. :
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The uppermost part of the member consists of red-brown and grey siltstone,
generally with interbeds of fine pink and red-brown sandy and oolitic dolomite.

In a few places, poorly preserved stromatolites, with an indistinct wavy bulbous
outline, are preserved in the dolomite.

The Julie Member is considered to be Upper Proterozoic in age.

CAMBRIAN

Pertaoorrta Group

The Pertaoorrta Group was originally defined by Prichard & Quinlan (1962);
the name was changed to Pertaoorrta Formation by Wells, Forman, & Ranford (1965) and
back to Pertaoorrta Group by Ranford, Cook, & Wells (1966). The name Ross River Group
was proposed by Joklik (1955) for ‘the Cambrian sediments of the post-Proterozoic succession’
which ‘outcrops in the valley between old Loves Creek homestead (now Ross River Tourist
Chalet) and the southern border of the Fergusson Ranges’., However, the name ‘Pertaoorrta’
has priority as it was used by Madigan (1932b) as equivalent to his Pertaoorrta Series in the
western MacDonnell Ranges. Inthis Reporttheunit is accepted as equivalent to the Pertaoorrta

Group plus the Arumbera Greywacke of Prichard & Quinlan (1962), as proposed by Ranford et
al. (op. cit.).

The Pertaoorrta Group includes the following formations in the north-eastern
part of the Amadeus Basin: the Arumbera Sandstone (revised name), Todd River Dolomite
(new name), Chandler Limestone, Giles Creek Dolomite (new name), Jay Creek Limestone,
Hugh River Shale, Shannon Formation (new name), and Goyder Formation,

The relationships between the formations in the Pertaoorrta Group are as shown
in Figure 4,

Arumbera Sandstone (Prichard & Quinlan, 1962)

This unit was originally defined by Prichard & Quinlan (1962) as the ‘Arumbera
Greywacke’ and was later redefined by Wellsetal. (1965) as the ‘Arumbera Greywacke Member’
of the Pertaocorrta Formation, The name is here changed to Arumbera Sandstone as the unit
consists predominantly of sandstone,

The Arumbera Sandstone crops outon the southernhalf of the Alice Springs Sheet
area, the south-western corner of the Illogwa Creek Sheet area, the north-western corner of
the Hale River Sheet area, and the northern half of the Rodinga Sheet area, In the south, the
outcrops are thought to correspond approximately with the southern margin of the basin in which
the formation waslaid down. The formation generally crops out as two prominent ridges, but in
the south it is much thinner and forms a single strike ridge.

In the north-eastern part of the Amadeus Basin, the Arumbera Sandstone rests
conformably on the Pertatataka Formation, and in some areas (e.g. around Phillipson Pound) the
contact is apparently gradational. Inthenorth-west (e.g. between Jay Creek Aboriginal Settle-
ment and Alice Springs), the Arumbera Sandstone is overlain by the Hugh River Shale; but in the
south-west (e.g. James Ranges), the formationis overlainby the Chandler Limestone and, in the
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north-east, it is succeeded by the Todd River Dolomite (Pl, 5, fig. 1). The boundary between
the Arumbera Sandstone and the Hugh River Shale and Chandler Limestone has been placed
at the top of the sandstone sequence; and between it and the Todd River Dolomite at the change
from red-brown tough sandstone to pale yellow-brown and cream calcareous sandstone and
siltstone,

In the Phillipson Pound area the Arumbera Sandstone is estimated to be 270 feet
thick. A thickness of 2240 feet was measured on the western flank of the Todd River Anticline
(ASR1), and 2335 feet was measured by Hopkins (1964) about 10 miles east-north-east of Deep
Well homestead. Sections were also measured through the Arumbera Sandstone at Ross
River Gorge (ASR5, 1110 feet), about 13 miles south of Gaylad Dam (ASR3, 1530 feet), near
Williams Bore (ASA1l, 1800 feet), about 3 miles south of Hi Jinx bore (HIW1, 1265) feet),
about 4 miles south of Mount Peachy (RdR1, 670 feet), and about 4 miles east of Deep Well
homestead (RAR6, 1400 feet). Itis estimated that the Ooraminna No, 1 well begins about 370 feet
below the top of the Arumbera Sandstone (Planalp & Pemberton, 1963), which, together with
the 1520 feet penetrated in the well, gives a total thickness of about 1900 feet.

The Arumbera Sandstone includes four lithological units. In the thickest sections,
the basal unit consists predominantly of red-brown micaceous siltstone and shale with minor
sandstone. The unit is friable and easily eroded, and is preserved only in areas of low dip,
where it is capped by resistant sandstone, The second unit is well exposed, and forms a prom-
inent dark red-brown and purple-brown strike ridge. It consists predominantly of medium and
coarse-grained cross-bedded slump-folded sandstone, Clay pellets are common in some beds,
and pebbles of chert, quartzite, and jasper occur in thin beds or are scattered irregularly
through the sandstone., Along an east-west line immediately south of Phillipson Pound, the
top of the second unit is defined by a bed of conglomerate up to about 10 feet thick; it contains
subangular to well-rounded phenoclasts, up to 3 inches in diameter, of grey, white, and green
chert, and red-brown and white silicified sandstone,

The third unit weathers recessively and comprises siltstone and shale with minor
sandstone and dolomite., The siltstone, shale, and sandstone are mainly dark red-brown and
micaceous. In places, the beds are glauconitic and calcareous; worm burrows, trails (Pl 6,
fig, 1), and occasional arthropod tracks may also be present, In some areas (e.g. near
Ross River Gorge and 2 miles east of Snow Bore), the dolomite forms lenses up to a few
feet thick, A very coarse-grained white glauconitic lenticular sandstone crops out near
Undoolya Gap, Williams Bore, and in part of the Todd River Anticline. The sandstone occurs
near the top of the third unit, and contains a few trails on the bedding planes,

The uppermost or fourth unit also forms a resistant strike ridge and consists of
red-brown and buff medium-~-grained sandstone., The sandstone is cleaner and more porous
than those described above, The unit varies considerably in thickness over short distances,
and is absent in the south,

The Arumbera Sandstone is interpreted asa postorogenic molasse type of sedi-
ment deposited in a transitional marine and deltaic environment,

The impressions in the basal sandstone beds about 4 miles east of Deep Well
have been assigned to Rangea arborea by Glaessner (Taylor, 1959) and are considered to be
of Upper Precambrian age. However, Joyce Gilbert-Tomlinson (pers. comm.) considers that
the arthropod tracks and Scolithus in the third unit are more likely to be of Cambrian age.
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PLATE 5

Fig. 1. /Arumbera Sandstone (€a), Todd River Dolomite (€r), Giles Creek Dolomite
(€k), Shannon Formation (€s), Goyder Formation (€g), and Pacoota Sandstone
(€-Op), in the Ross River Gorge, Alice Springs Sheet area (looking south)

Fig. 2. Giles Creek Dolomite and overlying Shannon Formation, north flank of the
Ross River Syncline, Ross River Gorge, Alice Springs Sheet area (looking
south-east)
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PLATE 6

Fig. 1. Cast of large trail and some small worm casts, upper part of the Arumbera
Sandstone. AS320A, 7; miles east of Shannon Bore, Alice Springs Sheet area.

Fig. 2. Chandler Limestone, about 13 miles north of Mount Rodinga, showing con-
tortions and chert laminae, Rodinga Sheet area,
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PLATE 7

Fig. 1. Girvanella, Giles Creek Dolomite, western end of the Gaylad Syncline,
Alice Springs Sheet area.

Fig. 2. Stromatolite colonies, upper part of Jay Creek Limestone, eastern end of the
Waterhouse Range, Alice Springs Sheet area.
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PLATE 8

Fig. 1. Santo Sandstone at Chambers Pillar, Rodinga Sheet area,

Fig. 2. Bitter Springs Formation cutting the Arumbera Sandstone and Julie Member
of the Pertatataka Formation, 3 miles east of Allua Well, Alice Springs Sheet
area.
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The Arumbera Sandstone is generally overlain by the Lower Cambrian Todd River Dolomite,
and the contact is conformable and possibly gradational. The Arumbera Sandstone is tentatively
regarded as Cambrian, but it may range from late Upper Proterozoic to Lower Cambrian,

Todd River Dolomite (new name)

The Todd River Dolomite is here defined as the sequence of pink and grey thick-
bedded dolomite at whose base is thin-bedded calcareous sandstone, red-brown sandstone,
siltstone, and thin beds of dolomite. Thelower beds form a transitional zone from the Arum-

bera Sandstone., The type section (ASW1) is in the Ross River Gorge (Pl. 5. fig. 1), and the
name is derived from the Todd River.

The Todd River Dolomite conformably overlies the Arumbera Sandstone and is

conformably, or in places possibly disconformably, overlain by the Giles Creek Dolomite or
the Chandler Limestone,

The formation is moderately resistant and crops out in low scarps, low rounded
hills, or discontinuous ridges. Exposures are poor near the southern limit of deposition.
On the northern margin of the Amadeus Basin the formation crops out in the Ross River, and
in the Fergusson and Gaylad Synclines. The most easterly exposure is a small outcrop about
4 miles east of Kangaroo Well. It is not known in outcrop west of the Ooraminna Anticline,

Five sections have been measured: it is thickest in the Ross River Gorge (510
feet in ASW1), and thins gradually eastward in the Gaylad Syncline (455 feet in ASR3) and in
the north-western partof the Hale River Sheetarea (365 feet in HIW1); and more rapidly west-
wards: at Williams Bore it is only 260 feet thick. On the north flank of the Ooraminna Anti-
cline it is 325 feet thick (ASR1), but on the south flank (RdR5) it is only about 150 feet thick.
The McDills No. 1 well penetrated 1491 feet of dolomite (9024 to 10,515 feet T.D.) part of
which, from fossil evidence and lithology ina core (9632 to 9642 feet), has been identified with
the Todd River Dolomite. The upper part of this dolomite interval possibly includes other
formations of the Pertaoorrta Group.

The Todd River Dolomite consists mainly of pink, pale brown, and grey, silty
poorly thick-bedded richly fossiliferous and partly glauconitic crystalline dolomite. The
fossils are mainly archaeocyathans and brachiopods. Thelower part of the formation is made
up of medium and thin~bedded.cross-bedded calcareous sandstone, red-brown tough fine-grained
thin-bedded sandstone, siltstone, and some thin beds of dolomite. In the south, the formation
includes grey, fawn, and cream cross-laminated sandy oolitic and pelletal dolomite, and varying
proportions of calcareous siltstone and shale,

The contact between the Arumbera Sandstone and Todd River Dolomite is grad-
ational and the boundary has been placed where the predominantly red-brown fine-grained
tough sandstone at the top of the Arumbera Sandstone passes into pale brown calcareous silt-
stone and fine to coarse-grained friable sandstone. In several places the basal part of the
Todd River Dolomite consists of interbedded brown-grey coarse-grained well rounded sand-
stone and pale red-brown fine-grained sandstone,

The top of the Todd River Dolomite has been placed where the pink dolomite
passes into interbedded grey and dark grey dolomite, limestone, and shale of the Giles Creek
Dolomite, or at the change to shale and grey foetid carbonate rock of the Chandler Limestone,
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The Todd River Dolomite is the only known fossiliferous Lower Cambrian
formation in the Amadeus Basin; it may be equivalent to part of the Hugh River Shale, or it
may have no time~rock equivalents. Oneofus (L.C.R.) has suggested that it may be equivalent
to part of the Chandler Limestone beyond the north-eastern corner of the basin, but where the
two units occur together, the Chandler Limestone overlies the Todd River Dolomite, '

The Todd River Dolomite was probably deposited in a shallow sea. The Lower
Cambrian marine transgression was apparently restricted to the north~eastern corner of the
Amadeus Basin,

Joyce Gilbert-Tomlinson (pers, comm.) has supplied the following notes on the
faunal content of the formation: ‘Onfaunal grounds the dolomite may be divided into two parts,
In the lower part, thearchaeocyathans are associated with the South Australian Lower Cambrian
brachiopod "Micromitra" etheridgei (Tate). Asthis specieshas never been noted in association
with Middle Cambrian fossils, a Lower Cambrian age may be accepted, though its position in
the Lower Cambrian scale is not yet clear,

“"Micromitra'" etheridgei does not extend into the upper Todd River Dolomite,
its place being taken by other brachiopods of unknown range. A few hyolithids and trilobite
fragments are also present, the latter not generally determinable. This part of the sequence
may be provisionally dated as Lower Cambrian,’

Chandler Limestone (Ranford, Cook, & Wells, 1966)

The Chandler Limestone has been mapped in scattered localities in the western
half of the Rodinga Sheetarea and in the northern flank of the Ooraminna Anticline on the Alice
Springs Sheet area. The limestone and dolomite form low ridges and hills, and are commonly
tightly folded and contorted (Pl. 6, fig. 2). The breaks in the outcrops along the strike are
probably due to tectonic disturbance.

On the western side of the Rodinga Sheet area, the Chandler Limestone is over-
lain by the Jay Creek Limestone and underlain by the Arumbera Sandstone or the Pertatataka
Formation, but north-east of Deep Well homestead, in Phillipson Pound, and around the Ooram-
inna Anticline the Chandler Limestone is overlain by the Giles Creek Dolomite and underlain
by the Todd River Dolomite. The contacts with the underlymg and overlying formations are
not exposed.

The Chandler Limestone is invariably folded, and it is difficult to measure the
thickness, but measured sections indicate that it is between 180 and 460 feet thick in the
Rodinga Sheet area (RAR6, 180 feet; RdR4, 460 feet; RARS, 200 feet; RdR1, 260 feet).
About 500 feet of halite and shale in Alice No. 1 well is included in the Chandler leestone
and 740 feet of halite and shale was penetrated in Mount Charlotte No, 1 well,

The Chandler Limestone consists mainly of pale and dark grey laminated limestone
and dolomite, with numerous thin white andgrey chert laminae, The beds are intensely folded
and, in places, brecciated. The carbonate rock is fine-grained and has a foetid odour when
freshly broken. The concealed partoftheunit probably consists of red-brown shale and evap-~
orites, The evaporites do not crop out, but about 360 feet of halite was intersected in Alice
No. 1 well, and the incompetent type of foldmg in the Chandler L1mestone probably indicates
the presence of evaporites,
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The Chandler Limestone is underlain by fossiliferous Lower Cambrian sediments
and overlain by fossiliferous lower Middle Cambrian sediments. No fossils have been found in
the formation, and the nature of the contacts with the overlying and underlying units is uncertain,
The Chandler Limestone is tentatively regarded as Lower Cambrian,

Giles Creek Dolomite (new name)

The Giles Creek Dolomite is here defined as the sequence of green and purple
siltstone and shale, with interbeds of dark grey fossiliferous limestone, overlain by grey-
brown thick-bedded dolomite. The name is derived from Giles Creek, about 55 miles west
of Alice Springs, and the type section (ASW1, Pl, 12) is in the Ross River Gorge (Pl. 5, figs
1&2).

The Gile% Creek Dolomite crops out as far west as the railway line and as far
south as latitude 24 30’; to the east, it extends to a point 15 miles east~south-east of
No. 6 Phillipson Bore.

The dolomite is resistant to erosion and forms sharp ridges with steep gorges.
It is usually separated from the underlying and overlying units by strike valleys,

The Giles Creek Dolomite rests conformably or in places possibly disconformably
on the Todd River Dolomite, or, where that formation is absent, the Chandler Limestone.
It is overlain conformably by the Shannon Formation or unconformably by the Pertnjara
Formation. The base of the formation is the lowermost siltstone and shale associated with
the limestone and dolomite, and the top has been placed where the dolomite passes into the
interbedded siltstone, shale, and dolomite of the Shannon Formation.

Eight sections have been measured. The type section at Ross River is 830 feet
thick (ASW1), but at Williams Bore, in the west, the formation is 960 feet thick (ASA1l), and
on the southern flank of the Gaylad Syncline (ASR3) it is 1090 feet thick. South-east of Ring-
wood homestead (HIW1), it is only 550 feet thick, The formation is thickest in the Ooraminna
Anticline: on the northern flank (ASR1) it is 1320 feet thick and on the southern flank (RdAR5)
it is 1100 feet thick. In the Alice No. 1 well the formation is about 1170 feet thick., The
formation thins rapidly to the south of Ooraminna Anticline; at RdR6, 4 miles east of Deep Well,
it is 610 feet thick and at RdR4, 8 miles west of Camel Flat Bore, it is 495 feet thick. The
measured sections are shown in Plates 11 and 12,

The lower half of the formation generally consists of interbedded limestone and
shale. The limestone isblue-grey, fine, medium-bedded, and in places dolomitic, and contains
fragments of trilobites and hyolithids. Pseudomorphs oflimonite after pyrite occur in places.
The upper half generally consists of grey, grey-brown, yellow, and cream, tough thick-bedded
recrystallized dolomite., In places it is oolitic and contains a few irregular masses of chert,
The lower part of the dolomite is massive and in places contains Girvanella-like structures
(P1, 7, fig. 1).

Away from the type section, the formation generally contains up to 50 percent of
red-brown and grey-green micaceous, calcareous siltstone and shale. The dolomite is mostly
thin~bedded to laminated, fine and medium-grained, with a few stromatolite colonies. The
colonies are of a different type and are less abundant than those in the Shannon Formation.
Some of the dolomite is foetid and much of it has been recrystallized. Some ripple marks
and a few pseudomorphs after halite have been noted.
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The Giles Creek Dolomite is equivalent to atleast part of the Jay Creek Limestone
and possibly part of the Hugh River Shale, In the north+western and southern parts of the
Rodinga Sheet area the lower part of the Jay Creek Limestone is equivalent to the Giles
Creek Formation,

The Giles Creek Dolomite was probably deposited ina shallow sea. Joyce Gilbert-
Tomlinson (pers. comm.) has supplied the following information on the faunal content: ‘The
fossils consist of hyolithids (including Biconulites), brachiopods, gastropods, and trilobites,
indicating an early Middle Cambrianage. The alga Girvanella is also present. The gastropods
and some of the trilobites point to a correlation with the Tempe Member of the western part of
the Basin. The lower part of the Jay Creek Limestone, as exposed in the western MacDonnell
Range and the Waterhouse Range, is also contemporaneous,’

Shannon Formation (new name)

The Shannon Formation is here defined as the sequence of interbedded green
and brown shale, siltstone, grey, grey-brown and pink limestone, and recrystallized grey, fawn,
and yellow thin-bedded and laminated dolomite., The proportion of limestone to dolomite
varies considerably. Stromatolites are more abundantinthe limestone. Many of the carbonate
rocks are oolitic and some thinbeds are fragmented. The name is derived from Shannon Bore,
8 miles south of the Ross River Tourist Chalet. The type section is in the Ross River Gorge
(ASW1, Pl 12; Pl 5, figs 1 & 2).

The Shannon Formation conformably overlies the Giles Creek Dolomite and the
contact has been chosen at the change from the thick-bedded tough dolomite to the overlying
sequence of shale, siltstone, and interbedded limestone and dolomite of the Shannon Formation,
To the south of the Fergusson and MacDonnell Ranges, the basal part of the Shannon Formation
consists predominantly of shale, which forms a wide strike valley between the carbonate beds
above and the Giles Creek 'Dolomite.

The contact with the overlying Goyder Formationis conformable and gradational,

In the east, the formation is overlain disconformably by the Mereenie Sandstone
and unconformably by the Pertnjara Formation. South and east of Deep Well, the Shannon
Formation is overlain disconformably by the Pacoota Sandstone and Stairway Sandstone, and
disconformably or possibly unconformably by the Mereenie Sandstone.

The Shannon Formation generally crops out in low rounded hills and in a series
of strike ridges and valleys. Exposureiscomparativaly poor. It crops out near Undoolya Gap
and as far east as 10 miles south of Casey Bore in the north-eastern part of the Hale River
Sheet area. On the Rodinga Sheet area it crops out as far south as latitude 24 30°S,

The Shannon Formation comprises lutite and carbonate rocks in about equal
proportions, The ratio of limestone to dolomite varies considerably; at Williams Bore it is
4:1, but in the Ross River Gorge it is about 1:5. In the Ooraminna Anticline the limestone
predominates,

The dolomite and limestone are grey, pink, fawn, and cream; they are oolitic
and include some intraformational breccia, The carbonate rocks include numerous beds of
stromatolites and thin irregular bodies and lenses of chert. In places, the dolomite is cross-
laminated. The stromatolites are usually composed of limestone, The green and brown shale
and siltstone are poorly exposed.
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Seven sections have been measured. In the type section (ASW1) the thickness is
1230 feet and to the west at Williams Bore it is 1705 feet (ASA1). The thickest measured section
is 2340 feet, on the north flank of the Ooraminna Anticline (ASR1). To the north, in Alice
No. 1 well, the Shannon Formation is about 1630 feet thick, On the south flank of Ooraminna
Anticline and near the eastern end of the James Ranges it is about 1800 feet thick (RAR5,
RdRS6) and in section RdR4, southof Phillipson Pound, it is 935 feet thick. Farther east, in the
Hale River Sheet area, it is only 830 feet thick (HIW1), The measured sections are shown in
Plates 11 and 12,

The Shannon Formation is equivalent to the upper part of the Jay Creek Lime-~
stone and in some places may be equivalent to part, if not all, of the Goyder Formation. The
Goyder Formation thins to the east and south of the James Range whereas the Shannon
Formation thickens to the east, It is difficult to distinguish the carbonate rocks at the base
of the Goyder Formation from those in the top of the Shannon Formation, and it is possible
that the latter takes the place of part of the Goyder Formation.

The Shannon Formation was deposited in a shallow-marine environment, It
contains few recognizable fossils, and no fossils were found in southern outcrops. The for-
mation is probably mainly Middle Cambrian in age, but it may extend well into the Upper
Cambrian,

Joyce Gilbert-Tomlinson (pers. comm,) statesthat ‘the fossilsare of early Upper
Cambrian age (late Mindyallan; zone of Glyptagnostus stolidotus) and are indistinguishable from
those of the overlyinglower (carbonate) part of the Goyder Formation, Fossils of the same age
have been found in the upper part of the Jay Creek Limestone in the western MacDonnell
Range and in the Waterhouse Range. By comparison with sections in western Queensland, the
interval between the early Middle Cambrian (basal part of the Giles Creek Dolomite) and the
early Upper Cambrian (Shannon Formation) covers at least thirteen zones’.

Hugh River Shale (Prichard & Quinlan, 1962)

The Hugh River Shale crops outinthe area between Jay Creek and Alice Springs.
It is very poorly exposed, and only the lowest part, which forms a discontinuous low ridge
with projecting beds of dolomite, crops out. The unit conformably overlies the Arumbera
Sandstone, and is conformably overlain by the Jay Creek Limestone, No section has been
measured, but the thickness estimated from air-photographs is 1600 feet.

The bulk of the unit is probably composed of red-brown or grey-brown siltstone
and shale. The lowest 100 feet consists of red-brown poorly bedded and slightly micaceous
siltstone, with a few interbeds of grey chert, The next 100 feet comprise interbedded yellow
calcareous dolomite, shale, siltstone, and minor sandstone. Nodules of chert are present
in the dolomite, and concretions of limonite, upto 12 inches across, are found in the siltstone.
A few algae are present in the dolomite in the lower part of the formation,

The age of the Hugh River Shaleis tentatively regarded as Lower to Middle Cam~
brian because of its stratigraphical position between the Arumbera Sandstone and Jay Creek
Limestone.
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Jay Creek Limestone (Prichard & Quinlan, 1962)

The Jay Creek Limestone is present between Alice Springs and Jay Creek, in the
core of the Waterhouse Range Anticline, and in the western third of the Rodinga Sheet area.
It forms low ridges with projecting beds of limestone, The unit conformably overlies the
Hugh River Shale in the Alice Springs Sheet area and the Chandler Limestone in the Rodinga
Sheet area, and is conformably overlain by the Goyder Formation, It is equivalent to parts
of the Giles Creek Dolomite and Shannon Formation in the Ross River section, and in some
parts of the Rodinga Sheet area the sediments are similar in lithology. The Giles Creek
Dolomite and Shannon Formation have a combined thickness of 2000 feet at Ross River, and
2800 feet in Alice No. 1 well, The Jay Creek Limestone is 1400 feet thick near Mount Peachy
(RdR1), and about 800 feet thick near Temple Bar homestead (from the air-photographs). Farther
south, in Mount Charlotte No. 1 well, about 800 feet of Jay Creek Limestone was penetrated.
Hence, in the Alice Springs/Jay Creek area, either the Jay Creek Limestone is a condensed
sequence, or several large time breaks are present., The measured sections are shown in
Plates 11 and 12,

In the Alice Springs Sheet area, the formation consists predominantly of lime-
stone and interbedded siltstone, and some rare sandstone., The limestone is yellow-brown to
grey, thin to thick-bedded, fine to medium-grained, and tough; it includes many thick beds of
algal and oolitic limestone. Some of the algal limestone beds emit a petroliferous odour when
hammered. The siltstone weathers recessively and is poorly exposed; it is red-brown or
green, micaceous, and platy. The siltstone is interbedded with red sandstone near Temple
Bar homestead.

In the Rodinga Sheet area, the Jay Creek Limestone consists chiefly of siltstone
and shale, withup to 30 percent carbonate rocks. The siltstone and shale are partly calcareous
and micaceous, and either grey-green or red-brown, The carbonate is mainly dolomite in
the basal third of the formation, and mainly limestone in the remainder, The dolomite is light
grey to pale brown and pink; most of the original texture has been destroyed by recrystalliz-
ation, Lenses, biscuits, andlaminae of chertare common, The limestone is dark grey, green,
or blue-grey, and is largely calcarenite (oolitic, pelletal, and quartzose limestones). Some
beds contain many algal bioherms up to 6 feet across and 3 feet high (Pl. 7, fig. 2). Pseudo--
morphs after halite are found near the base of the sequence.

The Jay Creek Limestone was depositedina shallow sea, and the carbonate rocks
were formed by detrital, organic, and chemical processes, The fossils include Girvanella and
several other algae, Biconulites, and trilobites,

Joyce Gilbert-Tomlinson (pers. comm,) states that ‘the topof the formation con-
tains early Upper Cambrian (Mindyallan) fossils and is contemporaneous with the upper part
of the Shannon Formation and the lower part of the Goyder Formation in the north-eastern
part of the Amadeus Basin., Thebase of the formation is in part roughly contemporaneous with
the lower Giles Creek Dolomite, The fossil evidence is inadequate to decide whether deposition
was continuous during the interval (about 13 zones by Queensland standards) between the early
Middle Cambrian base of the formation and its early Upper Cambrian top’.

Goyder Formation (Prichard & Quinlan 1962)

The Goyder Formation crops out in the Alice Springs/Jay Creek area, in the
Waterhouse Range, around both limbs of the Ross River (Pl. 5, fig. 1) and Fergusson Synclines,
on the north-west side of the Todd River/Ooraminna Anticline, and east and west from Mount
Peachy on the Rodinga Sheet area, Itgenerally forms a dissected pediment below the ridge of
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Pacoota Sandstone, but in places on the south side of the Ross River Syncline, several mesas

have been preserved by a ferruginous cap at the top of the formation. The unit is very
poorly exposed on the Rodinga Sheet area.

The Goyder Formation conformably overlies the Jay Creek Limestone in the
west, and the Shannon Formation in the east; it is conformably overlain by the Pacoota Sand-
stone, The unit is 1500 feet thick near Jay Creek (from the air-photographs), 1400 feet at
Williams Bore (ASA1), 1230 feet at Ross River Gorge (ASW1), 1180 feet in the Mount Peachy area
(RdR1), 850 feet in Alice No. 1 well, 680 feet 4 miles east of Deep Well (RdR6), and 600 feet
on the western limb of the Todd River Anticline (ASR1). The measured section on the south-
western flank of the Waterhouse Range (HyR6) indicates a thickness of 1180 feet (Ranford,
Cook, & Wells, 1966), The formation therefore thins to the south and east. The measured
sections are shown in Plates 11 and 12.

The Goyder Formation consists of quartz sandstone and siltstone, and inter-
bedded sandstone, dolomite, and limestone (calcarenite). In the Jay Creek/Alice Springs
area and the Waterhouse Range, carbonate rocks are absent; the sandstone is white or yellow-
brown, fine-grained, generally well sorted, but slightly clayey and micaceous, poorly rounded,
thinly cross-bedded, friable, flaggy, and in places slumped. Interbeds of micaceous siltstone
are present. The top few feet of the sandstone forms a useful marker bed, as it is commonly
impregnated with black oxides of manganese or browzn oxides of iron,

In the Ross River and Fergusson Synclines, the upper part is sandstone and the
lower part interbedded sandstone and carbonate rocks. The carbonates are commonly oolitic
limestone and quartzose dolomite, and calcarenite; they are cross-laminated, medium to
coarse-grained, with some beds of intraformational carbonate conglomerate, The fine-grained
interbeds of calcareous sandstone are friable and weather recessively. In places, the dolomite
contains limonite concretions. The limestones and dolomites are lenticular, and the inter-
bedded carbonate rocks and sandstone are also lenticular on a larger scale.

On the north-western side of the Todd River/Ooraminna Anticline, the formation
is predominantly sandy, but includes a large lens of porcellanized calcarenitic siltstone, In
the Rodinga Sheet area, calcareous siltstone, shale, and sandstone are predominant, and true
carbonate rocks are absent,

The Goyder Formation was deposited in a shallow sea. Shelly fossils are
common, and include trilobites, gastropods, and hyolithids, A few thick beds of algal limestone
are also preserved. The following informationon fossils from the Goyder Formation has been
supplied by Joyce Gilbert-Tomlinson (pers, comm.).

‘The lower part of the Goyder Formation contains fossils of early Upper Cambrian
age, indistinguishable from those of the underlying Shannon Formation, The upper part of the
Jay Creek Limestone of the Western Macdonnell Range is also contemporaneous, Middle
Upper Cambrian (late Franconian) trilobites have been found at two levels near the top of the
formation. Fossils of the same age have been found in the Goyder Formation at only one other
locality in the Amadeus Basin: in the Gardiner Range south of Areyonga Native Settlement,
A considerable time-break is evident within the heterogeneous sequence assigned to the
Goyder Formation in the north-eastern part of the Amadeus Basin, By comparison with the
succession in western Queensland, the interval between the disappearance of the early Upper
Cambrian fauna of the lower Goyder and its contemporaries and the arrival of the late
Franconian fauna of the upper Goyder is represented by the six zones of the Idamean stage
together with an unknown number in the early Franconian’,
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CAMBRIAN-ORDOVICIAN

Larapinta Group
(Prichard & Quinlan, 1962)

The name Larapintine Series was first used by Tate (1896), but the series was
not formally defined. The Larapinta Group as defined by Prichard & Quinlan (1962) consists
of four formations: in ascending order, Pacoota Sandstone, Horn Valley Siltstone, Stairway
Sandstone, and Stokes Formation, The age of the group ranges from Upper Cambrian to early
Upper Ordovician, Measured sections are shown in Plate 14,

Pacoota Sandstone (Prichard & Quinlan, 1962)

The Pacoota Sandstone crops out sporadically in the northern half of the area;
it is exposed as prominent strike ridges in the Waterhouse and James Ranges, at the western
end of the Ooraminna Anticline, near Bokhara homestead and Christmas Bore, along both
limbs of the Ross River Syncline (Pl. 5, fig. 1), in the core of the Fergusson Syncline, along
the MacDonnell Ranges to the west of Alice Springs, and in the western limb of the Todd River
Anticline,

The Pacoota Sandstone rests conformably on the Goyder Formation. In many
areas (e.g. near Bokhara homestead and in the James Range) it is conformably overlain by
the Horn Valley Siltstone; elsewhere it is disconformably or unconformably overlain by the
Mereenie Sandstone,

The measured sections have thicknesses of 2530 feet near Williams Bore (ASA1);
405 feet on the western limb of the Todd River Anticline (ASR1); 1200 feet just south of
Alice Springs (measured by the Resident Geologist -~ pers. comm,); 1470 feet in the Water~
house Range (HyR5, Ranford & Cook, 1964); 1015 feet near Mount Peachy (RAC8); 995 feet
near Nomra Bore in the James Range (RAC7), and 345 feet near Bokhara homestead (RAC9).
In Alice No. 1 well the formation is about 890 feet thick, The sections show that the Pacoota
Sandstone thins to the west and the south, and is best developed in the northern and north-
eastern parts of the Amadeus Basin,

The sandstone is generally fine to coarse-grained, butin places it is very coarse-
grained and pebbly, with pebbles up to 2 inches in diameter. It is generally well sorted and
rounded, and where it is not silicified it crumbles readily. Thin interbeds of silt are common,
especially near the base and close to the top. The sandstone is white, grey, or pale brown,
thin to thickly bedded, ripple-marked and cross-bedded. The current directions in the upper
part of the Pacoota Sandstone in the Williams Bore area suggest that the main currents were
from the south-west., Mud pellet markings and tracks and trails are common in the sandstone,
The pebbles generally consist of veinquartz or silicified sandstone. The interbedded siltstone
is variegated white, brown, red, yellow, or grey; it is laminated, and mostly poorly exposed,
Rare thin glauconitic bands are present in the thin pelletal phosphorite layers in the upper
part of the Pacoota Sandstone., Limestone is present near the base of the formation, 5 miles
south of the Ross River Tourist Chalet and 2 miles south of N’Dahla Gorge. The limestone is
ferruginous and glauconitic and has a maximum thickness of 10 feet,
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Extensive collections of fossils have been made, especially in the Ross River
area, The fossils include trilobites, brachiopods, lamellibranchs, gastropods, ribeirioids,
nautiloids, and many tracks, trails, and burrows. Scolithus forms the characteristic pipe-
rock in the Pacoota Sandstone., In the Amadeus Basin, Joyce Gilbert-Tomlinson (1965) has
recognized three faunal units made up of eight assemblages. In the Ross River Syncline, only
the lower two faunal assemblagesare present, There are several fossil horizons of late Upper

Cambrian and early Ordovician (Tremadocian and Arenigian) age in the Pacoota Sandstone
(Joyce Gilbert-Tomlinson, pers. comm.).

N’Dahla Member (new name)

The N’Dahla Member is here defined as the thin sequence of clayey and pebbly
sandstone, with minor beds of conglomerate and thin beds of limestone, in the Pacoota Sand-
stone. The name is derived from N’Dahla Gorge (the type locality), 4 miles south-west of the
Ross River Tourist Chalet. The member is confined to the northern limb of the Ross River
Syncline. At N’Dahla Gorge, the member weathers recessively and forms the waning slopes
beneath a steep scarp of Mereenie Sandstone, In the west, it is more resistant and forms part
of the ridge of Pacoota Sandstone.

At N’Dahla Gorge, and 2milesnorth-westof Williams Bore, the N°’Dahla Member
is unconformably overlain by the Mereenie Sandstone. No section has been measured, but it
is about 50 feet thick at the gorge,

The N’Dahla Member consists of dark red-brown to purple-brown medium to
coarse-grained glauconitic poorly sorted friable porous andclayey sandstone. Pebbles are
present, and also a fewbeds of conglomerate composed of fragments of siltstone and limestone
in a coarse glauconitic sandstone matrix. Some thin beds of limestone are also present.

The fossils in the N’Dahla Member include trilobites, gastropods, nautiloids,

and worm tracks which indicate a Lower Ordovician (late Tremadocian) age (J.G. Tomlinson,
pers. comm.).

Horn Valley Siltstone (Prichard & Quinlan, 1962)

The Horn Valley Siltstone crops out in the Waterhouse and James Ranges and
near Bokhara homestead on the western margin of the area mapped. The southern limit of
the formation is latitude 24°35’S and the eastern limit is longitude 13405’E. The formation
weathers recessively and is exposed only rarely in alluvium-covered strike valleys.

The Horn Valley Siltstone conformably overlies the Pacoota Sandstone and is
conformably overlain by the Stairway Sandstone in the James Range west of Mount Peachy and
near Bokhara homestead. It is disconformably overlain by the Mereenie Sandstone on the
southern flank of the Waterhouse Range and in the James Range east of Mount Peachy.

The Horn Valley Siltstone thins to the eastand south from the Nomra Bore area.
Thicknesses of 145 feet were measured near Nomra Bore (RAC7) at the western end of the
James Range, 120 feetnear Mount Peachy (RAdC8), and 90 feet near Bokhara homestead (RAC9).
The changes in thickness do not appear tobe accompanied by any marked changes in lithology.
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The Horn Valley Siltstone consists predominantly of grey-green and greenish
brown siltstone: it is laminated to thin-bedded, calcareous in part, pyritic, and gypsiferous
in places, friable, and easily eroded. Thin-bedded hackly pyritic and fossiliferous sandy
limestone is commonly interbedded with the siltstone. The limestone is resistant to weather-
ing, and is generally the only part of the formation to crop out, A few thin interbeds of sand-
stone, silty sandstone, calcareous sandstone, pelletal phosphorite, and oolitic limonite
have been found in some areas. Glauconitic layers have been recorded in the Henbury Sheet
area by Ranford, Cook, & Wells (1966), but were not seen in the north-eastern part of the
Amadeus Basin,

The Horn Valley Siltstone contains many fossils, butonly a few poorly preserved
specimens were collected. The trilobites, brachiopods, pelecypods, nautiloids, ostracods,
conodonts, and gastropods in the Horn Valley Siltstone indicate a Lower Ordovician (Arenigian)
age (J.G. Tomlinson, pers, comm,).

Stairway Sandstone (Prichard & Quinlan, 1962)

The Stairway Sandstone crops out sporadically in the south-west corner of the
Rodinga Sheet area as fairly prominent strike ridges. It is particularly well exposed in the
James Range, near Bokhara homestead, and in the Mount Charlotte Range. The most southerly
exposure is at latitude 24° 55°S; though it is known to extend a considerable distance farther
south in the subsurface (Wells, Stewart, & Skwarko, 1966). The most easterly exposure is at
longitude 134 35°E: farther east the Stairway Sandstone is overlapped by the Mereenie Sand-
stone.

In the James Range and near Bokhara homestead, the Stairway Sandstone rests
conformably onthe Horn Valley Siltstone, but inthe Mount Charlotte Range it rests disconform-
ably on the Jay Creek Limestone. In the western half of the James Range, and possibly also
in the Mount Charlotte Range, the Stairway Sandstone is conformably overlain by the Stokes
Formation, but in the eastern part of the James Range, near Mount Rodinga and Bokhara
homestead, the formation is unconformably overlain by the Mereenie Sandstone.

The thickness of the Stairway Sandstone is 590 feet in the James Range near
Nomra Bore (RAC7); 410 feet near Bokhara homestead (RdC9), 355 feet near Mount Peachy
(RAC8), 350 feet in the Mount Charlotte No. 1 well, 335 feet at the western end of the Mount
Charlotte Range (RdC1), 335 feet 7 miles north-west of Mount Charlotte (RdC4), 305 feet at
Mount Charlotte (RAC3) and 225 feet near Maryvale (RAC5) and at Mount Rodinga (RACS6).
The sections show that the formation thins outto the south, 814 feet of fine to coarse-grained
tough sandstone penetrated in the McDills No 1 Well between the Mereenie Sandstone and the
Todd River Dolomite may be Ordovician .and perhaps belongs to the Stairway Sandstone.,

The Stairway Sandstone has been divided into lower, middle, and upper units,
The lower unit (referred to as the ‘Mount Charlotte Sandstone’ by Wulff, 1960) consists mainly
of white fine to coarse-grained massive sandstone, with a thin pebble bed at the top. The
pebbles consist almost exclusively of vein quartz and are up to 2 inches in diameter. The
sandstone is cross-bedded and ripple-marked, silicified, and in many places forms prominent
scarps.

The middle unit includes more siltstone than the lower and upper units, and some
red-beds; it weathers recessively. In the James Range and at the western end of the Mount
Charlotte Range it consists of green.or grey laminated siltstone with thin interbeds of white
silty sandstone, The middle unit contains numerous fossil tracks and trails, and rare pelletal
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phosphorite, The red-beds occur inthe rangesto the north of Bokhara Bore and in the eastern
half of the Mount Charlotte Range, They consist of red and red-brown fine-grained sandstone,
silty sandstone, and siltstone, The sandstone commonly contains green, purple, and grey
variegated blebs, Some of the siltstone may be gypsiferous. The sandstone is moderately well
sorted, poorly rounded, and thin to medium-~bedded. In many places, the weathered rock has a
characteristic knobbly appearance.

The upper unit is predominantly arenaceous, and comprises fine to very fine-
grained sandstone interbedded with thin siltstone and sandy siltstone, The proportion of
lutite increases towards the top of the unit and the boundary with the overlying Stokes
Formation is gradational, The sandstone in the upper unit is white or pale brown, thin to
medium-bedded, rarely cross-bedded, and forms low ridges., The siltstone is green and
poorly exposed. Pelletal phosphorite is common, especially at Mount Charlotte and in the
James Range near Nomra Bore, At Mount Charlotte the pellets range up to 3 inches in
diameter, They appear to have been deposited on an irregular erosion surface,

The Stairway Sandstone contains fossiliferous beds with trilobites, brachiopods,
gastropods, nautiloids, pelecypods, and numerous tracks, trails, and burrows. The fossils
are assigned to two faunal stages (J. G. Tomlinson, pers, comm,): those of the older stage
are related to those found in the underlying Horn Valley Siltstone and have been dated as late

Lower or early Middle Ordovician, and those of the younger stage have been provisionally
dated as Middle Ordovician,

Stokes Formation (Prichard & Quinlan, 1962)

The Stokes Formation is thought to be presentin the James Range west of Mount
Peachy, on the south side of the Mount Charlotte Range, near Maryvale, and 7 miles north-
west of Mount Charlotte, The formation is poorly exposed under a thin cover of alluvium,

The Stokes Formation conformably overlies the Stairway Sandstone and is dis-
conformably or unconformably overlain by the Mereenie Sandstone in the north and the siltstone
unit of the Pertnjara Formation in the south.

Few sections were measured because of the poor exposures., The section near
Nomra Bore (RAC7) at the western end of the James Range has a thickness of 455 feet, near
Maryvale (RAC5) 160 feet, and 7 miles north-west of Mount Charlotte (RAC4) over 105 feet,
In the middle of the Mount Charlotte Range (RdC2), the combined thickness of the Stokes
Formation and the siltstone unit of the Pertnjara Formation is 300 feet. The sections indicate
thinning of the Stokes Formation from north to south across the Rodinga Sheef area.

The Stokes Formation is composed mainly of green and grey siltstone and sub-
ordinate shale interbedded with minor limestone, sandy limestone, and silty sandstone, The
siltstone is micaceous and laminated, and contains pseudomorphs after halite in places,
Limestone occurs near Mount Charlotte; itisgrey, sandy, and thin-bedded. The sandstone is
grey, white, or yellow,

The brachiopods, gastropods, pelecypods, trilobites, echinoderms, and nautiloids
found elsewhere in the formation indicate an early Upper Ordovician age (?early Caradocian)
(J.G. Tomlinson, pers. comm.).
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SILURIAN-DE VONIAN

Mereenie Sandstone (Madigan, 1932a)

The Mereenie Sandstone forms prominent strike ridges in the MacDonnell,
Waterhouse, and James Ranges, around the Ooraminna Anticline, in the Ross River and
Camel Flat Synclines, and in sharp anticlines of the Rodinga Ranges on the eastern side
of the Rodinga Sheet area and the north-western side of the Hale River Sheet area. It was
probably laid down over most of the north-eastern part of the Amadeus Basin, but is now
preserved only in the broad synclines,

The Mereenie Sandstone rests on Cambrian and Ordovician sediments with a
low-angle regional unconformity, The unconformity gradually reduces the section to the east:
it rests on the Stokes Formation in the James Ranges on the western margin of the Rodinga
Sheet area, and the Shannon Formation on the eastern margin of the Rodinga Seet area and
the Hale River Sheet area, The low-angle unconformity is clearly visibleonthe air-photo-
graphs of the northern limb of the Ross River Syncline and the James Ranges west of Mount
Peachy. At some localities (e.g. the James Ranges near Deep Well and the southern flank of
the Ooraminna Anticline), the Mereenie Sandstone has a thin basal conglomerate or contains
scattered pebbles and cobbles at or near the base.

The Mereenie Sandstone is overlain by the Pertnjara Formation with regional
unconformity. South of Jay Creek Aboriginal Settlementon the Alice Springs Sheet area, northof
Bingie Bore on the Hale River Sheet area, and south and west of Maryvale homestead, the
Mereenie Sandstone has been removed at the unconformity, but over most of the area the Pert-
njara Formation rests apparently conformably or disconformably on the Mereenie Sandstone.
The contact is difficult to recognize on the ground, but can generally be identified on air-
photographs.

In the eastern part of the Basin, the Mereenie Sandstone is estimated to be
1500 to 2000 feet thick, with the thickest section near the eastern limit of exposure., The
Mereenie Sandstone was found to be 1310 feet thick in the James Ranges (RdR2), 1125 feet
thick in the Todd River Anticline (ASR2), 720 feet thick near Williams Bore (ASA1), and 1000
feet thick about 2 miles north of Camel Flat Bore (RdR3). The formation is about 950 feet
thick in Alice No. 1 well and about1120 feet in McDills No. 1 well. The measured sections are
shown in Plates 14 and 15,

Only the upper part of the Mereenie Sandstone, which corresponds to unit Pzm(2)
of Wells et al. (1965b), is found in the north-eastern part of the Amadeus Basin. The formation
consists mainly of cross-bedded fine to medium-grained white sandstone, It is laminated to
medium~bedded, and generally contains scattered laminae of medium and coarse sand. Some
ripple marks, mud cracks, and slumped cross-beds are present. The weathered sandstone is
pale orange-brown, and a thin silicified crust protects the otherwise friable rock,

Lenses of conglomerate and conglomeratic sandstone occur near the base of the
formation, Well-rounded pebbles and cobbles of white vein quartz, chert, and silicified sand-
stone are common. Massive beds with near-vertical and irregular worm tubes are common
near the base of the formation and also near the top in some areas (e.g. Waterhouse Range).
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The markings on the bedding planes in the upper part of the formation in the
Waterhouse Range have been identified as arthropod tracks by A.A. bpik (pers. comm,).

The Mereenie Sandstone is considered to be a shoreline deposit, partly marine
and partly aeolianinorigin, Diagnostic fossils have not been found, and the possible age ranges

from Silurian to Upper Devonian,

SILURIAN-CARBONIFEROUS

On the eastern side of the RodingaSheetarea, the Mereenie Sandstone is difficult
to distinguish from the overlying sandstone of the Pertnjara Formation, and in places the two
formations have been mapped as a single unit (Pz).

DEVONIAN-CARBONIFEROUS

Pertnjara Formation (Prichard & Quinlan, 1962)

The Pertnjara Formation crops out in the Jay Creek/Alice Springs area to the
south of the MacDonnell Ranges, in the Brewer Plain, around the Waterhouse Range and Ooram-
inna Anticlines, in the Ross River and Camel Flat Synclines, along the northern margin of the
James Ranges on the Rodinga Sheet area, a few miles north of Camel Flat bore, and in isolated
localities in the south-western corner of the Rodinga Sheet area and the north-western corner
of the Hale River Sheet area.

The Pertnjara Formation has been subdivided into three units, The basal silt-
stone member is present only in the south-western corner of the Rodinga Sheet area. It
weathers recessively and is poorly exposed. Woolley (pers. comm.) has suggested that the
red-brown micaceous silty claystone, atleast 130 feet thick, beneath sandstone of the Pertnjara
Formation inbores about 10 miles south-west of Alice Springs may belong to the basal siltstone
unit., The middle sandstone unit is the most widespread, and forms prominent purple-brown
and orange-brown strike ridges, mesas, and hills, The upper conglomerate unit crops out only
in the Brewer Plain, the core of the Ross River Syncline, north of Camel Flat Bore, and in a few
exposures in the north-western partofthe Hale River Sheet area. The conglomerate generally
forms low mounds and hills with a dendritic drainage pattern, but north of Camel Flat Bore it
forms a prominent mesa.

The Pertnjara Formation rests on the older sediments with regional unconformity,
Over most of the area, the formation rests disconformably on the Mereenie Sandstone, but in
some areas it restsunconformably on the Larapinta Group, Pertaoorrta Group, and Pertatataka
Formation. In places, the Mereenie Sandstone and Pertnjara Formation are apparently con-
formable (e.g. north of Camel Flat Bore). There is also an unconformity within the formation
(for example, the boundary between the sandstone and conglomerate units in the Ross River
Syncline). The Pertnjara Formation is unconformably and disconformably overlain by the
Crown Point Formation, the De Souza Sandstone, and Tertiary beds.

The thickness of the Pertnjara Formation is probably extremely variable, The
basal siltstone has an estimated maximum thickness of about 200 feet in the south-western part
of the Rodinga Sheet area. The sandstone member has an estimated maximum thickness of
1500 feet around the Waterhouse Range and Ooraminna Anticlines, but is probably much thinner
to the south and east. The conglomerate member is the most variable, and the thickness is esti~-
mated to range from a maximum of 4000 feet under Brewer Plain to about 600 feet in the
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Ross River Syncline and about 400 feet near Bingie Bore. The incomplete measured sections
in the Pertnjara Formation are shown in Plate 15. An incomplete sequence of 1154 feet was
penetrated in Alice No. 1 well.

The basal siltstone member consists of green and red laminated micaceous
siltstone and shale, with some pseudomorphs after halite on the bedding planes,

The sandstone member is a red-brown, yellow-brown, cream, or white kaolinitic
micaceous cross-bedded fine to coarse-grained sandstone, It is slump-folded and moderately
to poorly sorted; it contains pebbles and cobbles of chert, silicified sandstone, quartzite,
and vein quartz., In places the sandstone member is similar to the Mereenie Sandstone, and
they have been mapped as a single unit. But the Pertnjara sandstone can generally be distin-
guished by its red-brown or yellow-brown colour, poor sorting, coarser grainsize, and the
presence of kaolin, mica, and scattered pebbles of chert.

The conglomerate member contains well rounded pebbles, cobbles, and boulders
up to about 3 feet in diameter. The poorly sorted phenoclasts are contained in a matrix of
grey-green calcareous micaceous fine to coarse-grained silty sandstone. The matrix is
extremely friable and most of the outcrops consist of heaps of loose boulders., North of
Camel Flat Bore the boulders are derived almost entirely from the Arumbera Sandstone and
the Pertatataka Formation, but north-east of Bingie Bore on the Hale River Sheet area they
consist mainly of carbonate rocks from the Pertaoorrta Group. South-east of Jay Creek
Aboriginal Settlement and south of Alice Springs Airport, the base of the Pertnjara Formation
contains fragments of Pertaoorrta Group sediments; these are overlain by sediments with
phenoclasts derived from the Bitter Springs Formation and Heavitree Quartzite,

The Pertnjara, Formation is considered to be a continental synorogenic facies
deposited in front of the mountains formed during the Alice Springs Orogeny in the Devonian
and possibly the Carboniferous Periods. The pulses of the orogeny controlled the type of sedi-~
ment deposited and resulted in unconformities within the sequence. The basins of deposition
were probably not all connected, and some of the isolated conglomeratic sequences may have
been deposited in local structures. The sediments were presumably folded during the last
phase of the orogeny.

Fossils have not been found in the Pertnjara Formation in the north-eastern part
of the Amadeus Basin, but plates of the placoderm Bothriolepis have been identified by Joyce
Gilbert-Tomlinson (1967), in a sandstone lens in the basal siltstone unit on the northern flank
of the Mereenie Anticline; Hodgson (1967) has described a spore assemblage from about the
same horizon in the same area, Thesefossils indicate a late Middle or early Upper Devonian
age for the basal part of the Pertnjara Formation, The Pertnjara Formation is overlain
disconformably or unconformably by the Lower Permian glacial sediments of the Crown Point
Formation and is considered to be Middle Devonian to Carboniferous in age.

Finke Group
(Wells, Stewart, and Skwarko, 1966)

The Finke Group in the Finke Sheet area consists of the Polly Conglomerate,
Langra Formation, Horseshoe Bend Shale, and Idracowra Sandstone, Only the Horseshoe Bend
Shale crops out in the area described here, but the other formations have been tentatively
identified in well sections, The Finke Group is probably partly equivalent to the Pertnjara
Formation and is probably Devonian to Carboniferous in age. Although the Santo Sandstone is
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correlated with the Idracowra Sandstone it is not formally included in the Finke Group.

The initial 1200 feet of sediments penetrated in Mount Charlotte No. 1 well was
interpreted by McTaggart et al, (1965) as part of the Pertnjara Formation (Table 3). It is
probably best placed in the Finke Group and can be divided as follows:

Depth
(feet)

0-60 Cainozoic sands, possibly some Santo Sandstone.

60-520 Horseshoe Bend Shale - Shale, red, red-brown, tough, silty, slightly micaceous
and calcareous with rare micaceous silt pellets and about 5 percent laminae of
siltstone, grey-green, very micaceous (biotite) and slightly calcareous;

520-1050 Langra Formation - Sandstone, brown, grey, or tan, fine to medium thin-bedded,
some coarse, friable, well rounded, frosted grains, poorly sorted, porous;
siltstone, tough, chocolate; and shale, sandy, chocolate. The siltstone and
shale have biotite on the bedding planes;

1050-1200 Unnamed shale, red, green, some purple, fine-textured,

In McDills No. 1 well, about 4100 feetof the Finke Group has been interpreted by
Amerada Petroleum (1965) from 2987 to 7090 feet. However, plant microspores of Upper
Carboniferous age occur in a core at 3647 feet (Evans, pers. comm.) and these suggest
affinities with other Australian Permo-Carboniferous glacial sequences. The top of the Finke
Group is therefore best placed at about 3800 feet in the well, which corresponds to the top of
a red-brown shale sequence identified in the Horseshoe Bend Shale. This interpretation
indicates that the Finke Group is about 3300 feet thick with the Idracowra Sandstone missing
at the top (Table 3).

Polly Conglomerate (Wells, Stewart, & Skwarko, 1966)

The Polly Conglomerate is known only in the subsurface in McDills No. 1 well
from 5800 to 7090 feet. Wells et al. (1966) measured a thickness of 80 feet at Horseshoe
Bend in the Finke Sheet area where it rests unconformably on the Upper Proterozoic Winnall
(?) Beds. In McDills No. 1 the formation is overlain by the Langra Formation and overlies
the Mereenie Sandstone. It consists of red-brown, white, or light orange sandstone which is
fine to very coarse-grained, subangular, and in places conglomeratic with quartzite and quartz
pebbles, and is inpartcalcareous. The conglomerate is buff, red, and red-brown, with pebbles
of red quartzite, quartz, chert, granite, and shale. The matrix is fine to coarse-grained,
white to red, subangular, and calcareous. Boththe sandstone and conglomerate contain inter-
beds of red fissile micaceous shale and siltstone.

Langra Formation (Wells, Stewart, & Skwarko, 1966)

The Langra Formation is present only in the subsurface, It was intersected in
Mount Charlotte No. 1, McDills No. 1, and a water-bore 15 miles south-west of Maryvale
homestead. In Mount Charlotte No. 1, the formation is 530 feet thick and lies conformably bet-
ween the Horseshoe Bend Shale above and an unnamed shale unit below which is probably
equivalent to the Polly Conglomerate, Wells et al, (1966) have estimated that the thickness
of the Langra Formation at Horseshoe Bend is 500 feet.

51



In McDills No. 1 the interval 4070 to 5800 feet is identified with the Langra
Formation (see Table 3). ' The interval consists mainly of sandstone with shale and silt
interbeds, and is conglomeratic near the base. The sandstone is white, light grey, pink and
red, very fine to coarse-grained, friable, and in places slightly calcareous and very pyritic.
It contains clear red and orange quartz grains and some fragments of green shale, and
is generally porous andinplaces cross-bedded. The interbeds of shale and siltstone are green
and red to dark grey and black, and in places pyritic and glauconitic. Conglomerate occurs
near the base of the formation; it is sandy and most of the pebbles consist of quartzite.

In the water-bore south-west of Maryvale homestead the Langra Formation
consists of dark red-brown and pale greenish grey biotitic siltstone, minor pale grey to
greenish grey very fine-grained calcareous sandstone with rare biotite flakes, and white
fine-grained well-rounded and sorted quartz sandstone; some pebbles of grey and purple
chert and calcareous nodules are also present,

In the Finke Sheet area the Langra Formation contains boulders of Stairway
Sandstone (Wells et al., 1966). It is possibly equivalent to part of the Pertnjara Formation
and is therefore considered to be Devonian or Carboniferous in age.

Horseshoe Bend Shale (Wells, Stewart, & Skwarko, 1966)

The Horseshoe Bend Shale crops out along the southern margin of the Rodinga
Sheet area. It is poorly exposed in low flats covered by alluvium.

The Horseshoe Bend Shale rests conformably on the Langra Formation and is
conformably overlain by the Santo Sandstone. Both boundaries may be gradational, but the
contacts are poorly exposed.

No sections have been measured, but the formation is about 460 feet thick in
Mount Charlotte No. 1, andis overlainby a few feet of sandstone which may be Santo Sandstone,
In McDills No. 1itis estimated tobe 280 feet thick and is overlain by the Permian Crown Point
Formation,

The formation is composed of red, brown, and green shale, and minor siltstone.
The lutites are rich in biotite, and contain numerous pseudomorphs after halite, ripple marks,
and mud-cracks; in places they are calcareous and gypsiferous,

No fossils have been found in the Horseshoe Bend Shale, It is probably equivalent
to the siltstone unit of the Pertnjara Formation, and is considered to be Devonian or Carbon-
iferous.

Santo Sandstone (new name)

The Santo Sandstone is here defined as the sequence of white cross-bedded sand-
stone and pebbly sandstone, which conformably overlies the Horseshoe Bend Shale in the
Chambers Pillar area (Pl. 8, fig. 1). The type locality is 12 miles south-west of Maryvale
homestead, where the formation is exposed in a group of mesas, It has an exposed thickness
of about 200 feet, but the upper part of the formation has been eroded. The name is derived
from Mount Santo, a mesa 5 miles south-west of Chambers Pillar.
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The Santo Sandstone crops out in the south-west corner of the Rodinga Sheet
area where it forms prominent mesas rising up to 200 feet above the level of the sand plain.

It consists predominantly of white poorly sorted sandstone and minor silty
kaolinitic sandstone and conglomeratic sandstone with pebbles and cobbles, up to 6 inches in
diameter, of vein quartz, metamorphic quartzite, chert, and silicified sandstone. The pebbles
and cobbles are generally well rounded, but the detrital quartz in the matrix is generally poorly
rounded,

The Santo Sandstone is friable, thin to thick-bedded, and cross-bedded; a few
of the beds contain concentrations of heavy minerals, The silt is intergranular or forms fairly

large lenses and pellets. The tops ofthe mesas and talus slopes are covered with pebbles and
cobbles weathered from the sandstone.

No fossils have been found in the Santo Sandstone. In the north, the formation is
probably equivalent in part to the Pertnjara Formation; to the south of the type area the
relationship to other formations is uncertain, but it is probably partly or wholly equivalent to
the Idracowra Sandstone (Wells et al,, 1966). The formation is considered to be Upper
Devonian or Carboniferous in age.

PERMIAN

Crown Point Formation (Wells, Stewart, & Skwarko, 1966)

The name ‘Crown Point Series’ (Ward, 1925) was revised to Crown Point For-
mation by Wells et al, (1966). The formation crops out only in the south-western part of the
Hale River Sheet area, and generally forms low mounds or banks of loose pebbles, cobbles,
and boulders, weathered from the rudites. The sequence is exposed in a small mesa at Day
Pinnacle, and in two other mesas 10 miles to the north-east (localities H150 and H151). Low
cliffs of sandstone are found 8 miles south-east of Day Pinnacle (H157), and 6 miles south-
west of Pinnacle Hill,

The Crown Point Formation is probably disconformable with the underlying
Pertnjara Formation to the north, The De Souza Sandstone rests disconformably on the Crown
Point Formation at Day Pinnacle, and at locality H151. No section has been measured, but
about 1200 feet of the formation was penetrated in Malcolms Bore (K. Rochow, pers, comm.),
and 1400(?) feet in McDills No. 1 well, Three interpretations of the sequence penetrated in
McDills No. 1 well are shown in Table 3. The Resident Geologist at Alice Springs believes
that the De Souza Sandstone may be only 400 feet thick or even absent and that this sandstone
interval is part of the Crown Point Formation, These conflicting opinions have not yet been
resolved, and the thickness of the De Souza Sandstone given in the text of this Report and in
Table 1 is the thickness given in the completion report on McDills No. 1. The fossil evidence
indicates that the Idracowra Sandstone is absent from the top of the Finke Group (see p.51),
and the thickness of 1400(?) feet for the Crown Point Formation is greater than that given in
the completion report.

The Crown Point Formation consists of tillite, conglomerate, sandstone, silt-
stone, and claystone. Tillitic sediments were found at three localities. At locality H151,
the red-brown to white siltstone is micaceous, non~-bedded, irregularly jointed, and moderately
cohesive., It contains poorly rounded and unsorted grains of sand, granules, pebbles, and
cobbles of indurated sandstone, and some fragments of white claystone. Six miles south-west
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of Day Pinnacle, a similar red-brown siltstone, containing coarse sand grains and granules
of silicified siltstone, is exposed at the base of a low cliff of De Souza Sandstone., At locality
H157, the tillite consists of white sandy non-bedded siltstone containing poorly to well rounded
soled pebbles, cobbles, and boulders of quartzite.

Conglomerate is exposed at three localities, It is poorly stratified and sorted,
and interbedded with conglomeratic sandstone., The pebbles, cobbles, and boulders include
quartzite, sandstone, chert, and reef quartz; they are poorly to well rounded, polished, faceted,
and striated, Other structures include impact marks and cracks, angular gouged holes, and
irregular re-entrant hollows., These features can also be seen in the weathered-out pheno-
clasts forming the pebble mounds. At localities HI50 and H151, two small mesas are capped
with conglomerate; it is massive and unsorted and contains phenoclasts up to 4 feet across.
The conglomerate at Day Pinnacle is described below,

Sandstone occurs at several places. Atlocality H150, it is white, coarse-grained,
poorly sorted, poorly rounded, very clayey, and contains irregular layers of pebbles. At
localities H156 and HI57, white kaolinitic sandstone is exposed at the base of several low
cliffs; it is coarse to medium-grained, porcus, steeply cross-laminated, and moderately fri-
able. The sandstone is highly contorted at locality H157.,

Siltstone is present at localities H156 and H157. It is non-bedded, moderately
friable, and slightly flaky, (Locality H156 was examined for microfossils, but none were found.)

Claystone was found only at Day Pinnacle, where about 3 feet is exposed at the
base, It is pinkish brown mottled with yellow, friable, and non-bedded, No sand grains are
present,

The stratigraphical position of the sequence at Day Pinnacle is uncertain, The
succession above the pink claystone comprises’ 10 feet of white coarse~grained friable
kaolinitic and poorly thin-bedded sandstone, - The contact with the underlying claystone is
uneven, and the claystone is bleached yellow for about 2 inches below the contact. Overlying
the sandstone is 5 feet of pale grey-brown clayey friable non-bedded and slightly micaceous
siltstone, This is overlainby 12feet of conglomerate and conglomeratic sandstone, with gran-
ules, pebbles, and small cobbles set in a coarse matrix of clayey sandstone. The top of the
hill is composed of about 15 feet of yellow sandstone, which is poorly sorted, fairly clean,
thinly cross-bedded, blocky, and with pebbles at the base. The contact with the underlying
conglomerate is uneven, and the uppermost sandstone is regarded as the basal unit of the De
Souza Sandstone, but the base of the De Souza Sandstone could be placed at the lower uneven
surface above the claystone,

The Crown Point Formation sediments were probably transported by glaciers and
deposited in a fluvial or marine-glacial environment, The presence of lutites suggests that
less torrential periods existed from time to time.

The spores from Malcolms Bore (Balme, in Sprigg et al., 1960) in the southern
part of the Hale River Sheet area, and from bores in the north~-western part of the Finke
Sheet area (Evans, 1964) indicate that the Crown Point Formation is Permian (Sakmarian?).
Spores of Lower Permian and Upper Carboniferous age were also found in the Crown Point
Formation in McDills No. 1 well (P.R. Evans, pers. comm.). The Lower Permian spores were
found in core samples from 2387, 2908, and 3128 feet and Upper Carboniferous spores in a
core sample from 3647 feet,
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JURASSIC

De Souza Sandstone (Sullivan & 8pik, 1951).

The De Souza Sandstone crops out in the southern parts of the Illogwa Creek
and Rodinga Sheet areas, and in widely separated parts of the Hale River Sheet area. It
generally forms mesas up to 300 feet high, but the outcrops in the north-eastern part of
the Hale River Sheet area are low dark-coloured ledges, probably composed of ferruginized
sandstone, at the margins of clay pans.

The De Souza Sandstone rests disconformably on the Crown Point Formation in
the Hale River Sheetarea. Inthe Rodinga Sheet area, it rests disconformably on the Horseshoe
Bend Shale, and a Palaeozoic sandstone (Pz) equivalent to the Mereenie Sandstone or Pertnjara
Formation, The De Souza Sandstone is-overlain by the Rumbalara Shale; in the Finke Sheet
area the formations are unconformable (Wells et al., 1966). No section has been measured,
but the formation is at least 300 feet thick in Malcolms Bore (K. Rochow, pers. comm.) and
920(?) feet in McDills No. 1, including about 800 feet of transition beds at the top.

In the Illogwa Creek Sheet area and the northern part of the Hale River Sheet
area the De Souza Sandstone consists of interbedded white siltstone, mottled red and white
kaolinitic sandstone, and fine ferruginous conglomerate. The cylindrical rod-like structures
on the bedding planes in the conglomerate may be of organic origin. Six miles south-west of
Day Pinnacle, in the south-western part of the Hale River Sheet area, the exposures consist of
about 10 feet of medium-grained kaolinitic sandstone, which is slightly micaceous, poorly
sorted, and poorly rounded; a few pebbles are present. One mile south-west of locality
H151, the De Souza Sandstone is preserved as an incomplete capping on the top of a mesa of
the Crown Point Formation; it consists ofa few feet of dark brown ferruginous sandstone and
pebbly sandstone, which is medium to coarse-grained, poorly rounded, and non-bedded.

The ferruginous sandstone is exposed at several places south of localities H151 and west of
locality H156.

In the southern part of the Rodinga Sheet area, the De Souza Sandstone generally
consists of white or pale brown fine to coarse-grained and pebbly kaolinitic sandstone. Cross-
bedding, slumps, and ripple marks are common. Lenses and thin interbeds of white claystone
or siltstone are present, particularly towards the top. Conglomerate bands, boulders of
silicified sandstone, up to 12 inches across, are also common, Edgewise conglomerate is
present in places as a result of the break-up of thin lutite beds.

The succession in the south~east corner of the Rodinga Sheet area is well exposed
in the large mesa 24 miles south-east of Desert Bore, The sequence from top to bottom is :

Thickness
(feet)

65 Sandstone, medium to coarse-grained and conglomerate with phenoclasts up to
cobble size;

3 Claystone, white and yellow, non-bedded;
25 Sandstone, very coarse, kaolinitic, slightly slumped; contains lumps of claystone;

10 Sandstone, very coarse, kaolinitic, with abundantlumps of claystone and quartzose
granules and pebbles;
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Thickness

(feet)
5 Sandstone, yellow, micaceous, fine-grained, laminated;
1 Sandstone, dark brown, ferruginous, fine to coarse-grained; forms a prominent

flat bench;
2 Claystone, dark brown, ferruginous;

1 Claystone, yellow;

40 Sandstone, cream to white, kaolinitic, micaceous, medium-~grained;
20 Sandstone, white to pale yellow-brown, poorly sorted;
10 Sandstone, white, kaolinitic, friable;

3 Siltstone, white, micaceous, and claystone, pink;
100 Sandstone, white, kaolinitic, steeply cross-bedded, well sorted; and a few inter-
beds of white claystone,

285 Total thickness.

The only fossils found are indeterminate plants and trails. The De Souza
Sandstone lies between Permian and Lower Cretaceous rocks and may be Jurassic.

CRETACEOUS

Rumbalara Shale (Sullivan & 8pik, 1951)

The Rumbalara Shale crops out in the south-east corner of the Rodinga Sheet
area, in Allitra Tableland in the centre of the Hale River Sheet area, and forms the main part
of the outcrops in the McDills Sheet area,

The Rumbalara Shale rests on the De Souza Sandstone in mesas 20 miles south-
east of the Pillar Range. The contact appears to be conformable, but Wells et al, (1966) have
shown that the two formations are unconformable in the Finke Sheet area, The Rumbalara
Shale is overlain with an angular unconformity by the Etingambra Formation, which is probably
Tertiary.

The maximum exposed thickness of the flat-lying Rumbalara Shale is about 200
feet, About 300 feet was penetrated in Malcolms Bore in the Hale River Sheet area, about
1300 feet in Peebles Bore, and over 450 feet in Birthday Bore, north of Andado homestead.
An incomplete section of 1300(?) feet of the formation was penetrated in McDills No, 1.

The Rumbalara Shale consists predominantly of white thin-bedded shale, white
claystone, minor siltstone, and interbeds of fine silty sandstone, The lutites are commonly
kaolinitic, mostly bleached, and in places are ferruginized. The Rumbalara Shale is reported
to be blue-grey below the weathering profile in bores,

A typical section (McD2) through the exposed partof the formation in the McDills
Sheet area is as follows:
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Thickness
(feet)

5 Grey billy, in large boulders, Originally a conglomeratic sandstone;
20 Siltstone, white with granular kaolin, slightly silicified in part;

1 Claystone, ferruginous, yellow=brown, ochreous;

2 Siltstone, kaolinitic, with coarse pods of kaolin;

10 Claystone, white, conchoidal fracture, non-bedded, some salt encrustation
including halite.

In most places the Rumbalara Shale is covered by a thick capping of silcrete.

The top of the formation is generally deeply weathered. The sediments are
deeply opalized with white and translucent chalcedony, and ferruginized and stained by iron
oxides, The areas underlain by the deeply weathered Rumbalara Shale are covered by
ferruginized claystone or pisolitic ironstone. Partly silicified yellow ochre is common in
joints and as irregular bodies in the kaolinitic claystone and siltstone,

Interbedded kaolinite and claystone are the most common rock types, In places,
the granular kaolinite contains pellets and laminae of siltstone. The claystone is unctuous,
hackly, poorly thin-bedded, and in places contains intertonguing laminae of silt and clay.
The subordinate siltstone is partly micaceous, and contains some worm tubes, cross-lamin-
ations, irregular patches of fine kaolinitic claystone, and yellow ochre, Some sections show
interbedded breccia with angular clay fragments in a ferruginized granular kaolinitic matrix,

The Rumbalara Shale is a shallow-marine deposit. The pelecypods, porifera, and
gastropods found by Sullivan & Gpik in the type area indicate a Lower Cretaceous age (see
also Skwarko, 1966); this is supported-by the microfossils from Birthday Bore near Andado
(Terpstira & Evans, 1963).

TERTIARY

Sediments of probable Tertiary age are widespread in the north-eastern part of
the Amadeus Basin. Only the Etingambra Formation has been defined, but a number of infor-
mal groupings have been erected on the basis of lithology, fossils, and their age relative to
the silcrete (grey billy).

Etingambra Formation (new name)

The Etingambra Formation is here defined as the thin sequence of sandstone
which overlies the Rumbalara Shale, It crops out in the centre of the southern half of the
Hale River Sheet area, around Andado homestead, and on the McDills Sheet area. It forms
the cappings of mesas which are up to 100 feet high,

The formation rests on weathered Rumbalara Shale, At Mount Etingambra, in the
southern part of the McDills Sheetarea, 50 miles south-east of Andado homestead, the contact
is a low-angle unconformity; elsewhere the formations are disconformable, The top of the
Etingambra Formation has been eroded and the unit generally averages about 15 feet thick,

It is 30 feet thick at Mount Etingambra, and up to 40 feet thick in the northern part of the
McDills Sheet area,
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The formation consists predominantly of sandstone, with subordinate siltstone
and lenses of conglomerate. The sandstone is medium to coarse~grained, yellow~brown,
poorly sorted, poorly rounded, poorly to non-bedded, and moderately friable., Interbedded
with the sandstone are lenses, irregular beds, and pockets of fine conglomerate with poorly
to moderately rounded phenoclasts, In a few localities (notably at Mount Etingambra),
white to yellow-brown kaolinitic siltstone overlies the sandstone and conglomerate. The
top of the exposure is capped with about 5 feet of grey pisolitic silcrete,

The Etingambra Formation ‘is probably a fluviatile type of ‘torrent gravel’.
It is unconformable on the Lower Cretaceous Rumbalara Shale and'is probably Tertiary in
age. A somewhat similar formation overlies the equivalent of the Rumbalara ‘Shale in the
northern part of South Australia,

Pre-silcrete Tertiary Sediments

The pre-silcrete Tertiary sediments include claystone, siltstone, sandstone, and
conglomerate, Isolated outcrops occur near the MacDonnell and Fergusson Ranges, in the
ranges south-east of Ringwood homestead, near Phillipson Bore in the centre of Phillipson
Pound, and near Gum Tree Creek to the south of the James Ranges, They are mostly
subhorizontal and form mesas with a capping of silcrete. The siltstone is white, kaolinitic,
friable, poorly bedded, and partly sandy. The sandstone is white, grey~brown, and yellow~
brown, fine to coarse-grained, massive, poorly rounded, poorly sorted, friable, porous, and
kaolinitic; the conglomerate is composed of well rounded pebbles and cobbles of vein quartz,
black chert, and quartzite in a matrix of poorly sorted, coarse-grained sandstone,

The sediments intersected in water-bores in the Alice Springs Farm area, and
in the Phillipson Pound about 10 miles north of Santa Teresa Mission, are probably of the same
age. In the Alice Springs Farm area the sediments include carbonaceous claystone and silt-
stone and have yielded ‘Tertiary pollens., P.R. Evans (pers, comm,) states that ‘The Alice
Springs microflora was obtained from ditch samples from the Alice Springs Farm area Bore
WRB/ZG at depths of 929 to 959 feet, 997 to 1006 feet and 1015 to 1038 feet, Each sample
contained abundant triporate pollens, including forms similar to Triorites harrisii Couper
{which Cookson & Pike (1954) record from Australian Eocene-Pliocene deposits) in associ~
ation with Dacrydiumites cf, D, florinii Cookson & Pike, which is known to range from Palae-
ocene to Pliocene in age (Cookson & Pike, 1953), Fairly common, but at present unidentifiable
(?) aquatic micro-organisms, consisting of very thin psilate membranes fitting closely to
inner and likewise thin sacs, occurred at 929 to 959 feet, The environmental significance
of these assemblages is unknown, The lack of variety in the pollen assemblage as a whole is
remarkable in view of other records of Australian Eocene-Pliocene floras which seem to
always include at least a Nothofagus and Myrtaceidites content (e.g. Balme & Churchill,
1959; Evans & Hodgson, 1963.)’ ’

~ Lloyd (1967) has suggested that the pre-silcrete Tertiary sediments may range
from Eocene to Miocene in age,

Tertiary Silcrete (‘grey billy’)

Silerete occurs in many scattered localities in the north-eastern part of the
Amadeus Basin; silcrete cappings have been mapped in the MacDonnell and Fergusson
Ranges, around the nose of the Ooraminna Anticline, and throughout the core of the Mount
Burrell Anticlinorium, Extensive areas of silcrete also cap mesas of Santo Sandstone, De
Souza Sandstone, Rumbalara Shale, and Etingambra Formation in the Rodinga, Hale River,
and McDills Sheet areas,
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The silcrete has formed over some sediments of Tertiary age and is overlain by
late Tertiary and younger sediments,

The silcrete has a maximum known thickness of about 10 feet, In places it has
a nodular appearance, and in others it contains structures which are similar to coarse pipe-
rock. The ‘pipes’ vary from regularly spaced vertical types to irregular forms, Most of the
silcrete occurs as subhorizontal or low-dipping sheets, buta similar rock-type forms vertical
dyke-like bodies in the Pertnjara Formation and Mereenie Sandstone in some areas (e.g.
on the northern flank of Ooraminna Anticline, and also about 5 miles west of Deep Well
homestead).

The silcrete was probably formed by near~surface silicification during a pro~
longed period of weathering, and the vertically dipping ‘dykes’ were probably formed by the
migration of silica along joints,

The silcrete forms a capping on sediments of possiple Eocene to MioceneA age
and is overlain by sediments of probably Miocene age, It probably ranges from Eocene to
Miocene in age,

Ferricrete (Laterite)

Ferruginized sediments occur at a few scatteredlocalities (e.g. north of Ooram~
inna Anticline), but no true laterite profiles have been recorded, The ferruginization appears
to have taken place before the deposition of the younger Tertiary sediments and may have been
contemporaneous with the formation of the silcrete, A younger ferricrete has been recorded
about 4 miles north~east of Wallaby Gap Dam.,

Post-Silcrete Tertiary Sediments

The post-silcrete sediments have been subdivided into two units on the basis of
lithology, but the field relationships in the central part of the Amadeus Basin (Ranford, Cook,
& Wells, 1966), suggest that they are probably of the same age, The conglomerate contains
phenoclasts derived from the older sediments (including the silcrete) and Precambrian base~
ment. It is exposed in the banks of the major rivers (e.g. Hugh and Finke Rivers), and to the
south of the James Ranges on the western side of the Rodinga Sheet area, The conglomerate
forms’'low rounded hills and mounds; itis composed of rounded pebbles, cobbles, and boulders
up to 2 feet in diameter set in a matrix of poorly sorted calcareous sandstone.

The other poét-silcrete Tertiary sediments consist of interbedded limestone,
sandstone, siltstone, and claystone which crop out at scattered localities, The sediments are
generally subhorizontal and form mesas capped with fine chalcedonic limestone, The sedi-
ments west of Phillipson Pound, between Limestone Bore and Deep Well homestead, form an
arcuate strike ridge with a low dip to the west and north-west, and the sediments 15 miles
south~east of Todd River homestead are preserved in a shallow basin with an arcuate longer
axis,

The lithology of the sediments varies, butthe capping of grey-weathering chalce-
donic limestone is characteristic. Much of the cryptocrystalline chalcedonic limestone is a
type of caliche or kunkar formed in the soil profile on the younger Tertiary sediments. The
sediments were deposited in small basins, which may have been partly joined by the major
streams such as the Finke, Hugh, and Todd Rivers. '
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Gastropods are present in the post-silerete Tertiary sediments at a number of
localities, and ostracodes and vertebrate remains are also found west of Phillipson Pound.
The gastropod occurrences have been described by McMichael (1967) and Lloyd (1967).

R.H. Tedford (pers. comm, in Lloyd, 1967), has suggested a later Miocene
age for the vertebrate fauna near Deep Well, and Lloyd (1967) has suggested that the gastropods
in the sediments may be of Miocene age and that the post-silcrete sediments may be Miocene
or younger,

Similar Middle Tertiary sediments at Alcoota, about 80 miles north-east of
Alice Springs, have been named the Waite Formation (Woodbourne, 1966). The formation rests
on Precambrian basement and on the laterite profile developed on these rocks with an
angular unconformity. The early sediments with gastropods and animal remains were
lacustrine siltstone and minor limesione and are disconformably overlain by fluviatile sand-
stone and conglomerate, The fossil vertebrates are late Miocene or early Pliocene and the
laterite here is considerably older, A chalcedonic limestone caprock on the sediments was
probably formed by silicification of caleium carbonate formed in the soil profile,

It is unlikely that the widespread deposits formed a lithogenetic unit; they seem to
occur as old fillings of present day river valleys.

QUATERNARY

Most of the Quaternary sediments were deposited under semiarid conditions
which followed the subsidence of the Lake Eyre Basin in South Australia, and the dissection
of the Tertiary weathered land surface (Mabbutt, 1962). Subsequently, the climate became
more arid and the present internal drainage pattern was formed, followed by the development
of the Simpson Desert dune system. Earlier alluvial deposits were incised in late Quaternary
time, which indicates renewed stream erosion, Erosionhas probably been less active recently.

Conglomerate and Scree

The slopes of the ridges (Fig. 2) are mantled with scree and boulders which are
associated with colluvial and alluvial fans and aprons. In the south-eastern part of the Hale
River Sheet area, blocks of De Souza Sandstone form the scree around the mesas. Rounded
boulders of the Crown Point Formation form low hills in the neighbourhood of Day Pinnacle
on the Hale River Sheet area. South of Limbla homestead, pebble gravel crops out along the
banks of the Hale River, Similar deposits are found along the major creeks east and south~
east of No., 6 Phillipson Bore and just north of Casey Bore in the Hale River Sheet area.
The gravels are only a few feet thick and cap terraces up to 15 feet high,

Alluvium

Extensive deposits of alluvial sand, gravel, and clay occur along the larger
streams, which have their headwaters inthe MacDonnell and Fergusson Ranges (see Fig, 2).

Stable gently sloping plains of alluvium and outwash deposits occur in the middle
of the Todd Plain and in the more restricted valleys extending from Giles Creek to the Hale

River., The sediments are commonly calcareous,
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Active flood plains containing patches of coarse sandy and minor loamy alluvium
occur along the Todd, Finke, and Hale Rivers, the lower part of Giles Creek, and the upper
part of Illogwa Creek. The plainsareup to 2 miles wide. The alluvium is generally less than
40 feet thick, but deposits up to 150 feet are known in the Alice Springs Farm area. Minor
sand-filled channels are present in the valleys in the ranges.

A few small claypans occur in the centre of basins of internal drainage in the
Simpson Desert, particularly in the north-eastern corner of the Hale River Sheet area.
A few drainage channels with minor marginal alluvial deposits converge on the flat pan
surfaces of clay and fine sand. The claypans and drainage channels lie in the interdune
swales and probably postdate the dunes.

Gypsum

Mounds of white earthy gypsum crop out near Gypsum Bore on the Rodinga
Sheet area. The mounds are up to 3 feet high and are separated by alluvial flats,

Travertine

Travertine has been formed by the precipitation of limestone from groundwater.
The deposits consist of grey or white vuggy concretionary masses. Apart from the rare thin
veneers on gentle slopes inlimestone areas, the travertine is largely restricted to the alluvium
north of Mount Ooraminna and east of the Waterhouse Range,

Aeolian Sand

The extensive seif-type sand dunes of the Simpson Desert cover about half the
area mapped (see Fig. 2). Most of the dunes are parallel and reticulate, and have been fixed
by spinifex, but minor areas of mobile sand are known. The dunes average 50 feet high,
and trend north-north-west. Their formation was apparently controlled by anticyclonic
winter winds. The avalanche sides of dunes face east, and the interdune swales are flat and
mainly sandy. At the margin of the desert the reticulated dunes are up to 40 feet high and
tend to be formed of braided sand ridges or connected smaller dunes, Irregular short dunes
occur near some of the larger streams, such as the Hale River.

Isolated areas of sand plain and low dunes with small alluvial flats are present

near Numery homestead in the south-western part of the Illogwa Creek Sheet and on the Brewer
Plain in the Alice Springs Sheet area.

To the west of Andado homestead and west of North Bore on the McDills Sheet

area, the numerous closely spaced small claypans have a thin surface layer of pisolitic
buckshot gravel,

STRUCTURE
Amadeus Basin
The Amadeus Basin, in its present form, contains Upper Proterozoic and Palaeo-
zoic sediments, and is a basin of preservation rather than a basin of deposition. A tectonic

interpretation of the north-eastern part of the basin is shown in Plate 16, The northern
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margin is defined by the exposed contact between the Proterozoic sediments and the metamor-
phic and igneous Precambrian Arunta Complex, The southern and eastern margins are con-
cealed beneath the overlapping Permian and Mesozoic sediments of the Great Artesian Basin,
but the general configuration of the basin is indicated by the regional Bouguer anomalies
(Fig. 8) and the depth to basement contours based on the aeromagnetic survey (Fig, 9). About
20,000 feet of sediments have been preserved in the north-eastern part of the basin, The
stratigraphic sections and seismic traverses to the south of Alice Springs indicate that the
sediments thin to the south, The main structures in the basin were formed by the Alice
Springs Orogeny (Forman, 1965; Forman, Milligan, & McCarthy, 1966) during the Upper
Devonian to Carboniferous, and the axes of the folds generally trend between east-north-east
and east-south-east. Other lineaments, trending in a south-westerly and south-easterly
direction, are considered to be related to earlier fractures in the underlying basement.
Two main styles of folding have been recognized: (i) The large recumbent folds and nappes
in the Upper Proterozoic Heavitree Quartzite and Bitter Springs Formation along the northern
margin of the basin, The Blatherskite Nappe is discussed below, and other nappes have been
described by Forman, Milligan, & McCarthy (1966); (ii) Part of the Bitter Springs Formation
and all the overlying Proterozoic and Palaeozoic sediments have been pushed southwards in
front of the nappes over a decollement surface, The folds developed above the décollement are
of two types: those nearest the nappes are gently dipping symmetrical synclines and steep
complex anticlines, showing evidence of folded thrust faults and imbricate structure (Fig, 13)
within their cores; farther away from the nappes the broad gently dipping synclines are separ-
ated by sharp narrow box-shaped anticlines,

The style and pattern of folding have beenlargely controlled by the evaporites in
two and possibly three horizons, The evaporites in the Bitter Springs Formation formed a
decollement over which the great mass of sediments has been pushed, and in many localities a
décollement has also been developed in the Chandler Limestone, or near the base of the Giles
Creek Dolomite where the Chandler Limestone is absent,

The presence of folded thrust faults (Fig. 14) in the complex anticlinal regions
suggests that the early compression was absorbed by thrusting. There is no evidence of any
time break between the thrusting and later folding, and they are considered to represent two
stages of deformation in a single continuous orogenic episode.

Great Artesian Basin

The structure of the western part of the Great Artesian Basin cannotbe determined
from outcrop, but some of the main structural features have been outlined by regional gravity,
aeromagnetic, and seismic surveys in the Hale River, McDills, and part of the Rodinga Sheet
areas,

The gravity survey suggests that most of the Hale River and McDills Sheet areas
are platform areas with thicker sediments present in parts of the McDills Sheet area. The
thickest sediments are present in the central-western partof the Hale River Sheet area on the
eastern margin of the Amadeus Basin,

The estimated depth to basement, based on the aeromagnetic surveys (Fig, 9),
suggests that the Great Artesian Basin sediments gradually thicken to the east and south-east
from the north-western corner of the Hale River Sheet area and from the western side of the
McDills Sheet area, The sediments are estimated to be over 9000 feet thick about 40 miles
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east of Mount Etingambra. In the north-western part of the Hale River Sheet area, the esti-
mated depths to basement do not agree with the thicknesses as measured in outcrop. In
places, the depth to basement was estimated to be about 1000 feet below surface, but the
measured thickness of the sediments is about 10,000 feet.

The aeromagnetic survey indicates that the outcropping basement rocks in the
north-western part of the Hale River Sheet area do not continue as a ridge to the south-east.
The aeromagnetic survey also indicates the presenceofa similar ridge of Precambrian rocks
trending south-east across the north-east corner of the Sheet area,

Campbell (1965) has suggested that the seismic survey in the Hale River flood-
out area indicates that the sediments have a regional south-easterly dip and that they gradu-
ally increase in thickness to the south-east., A total thickness of 15,000 feet of sediments is
suggested by the seismic reflection records in the southern part of the Hale River Sheet area.

In their report on a gravity survey of the Simpson Desert, Sprigg & Stackler
(1962) have described the McDills area as partof a broad gravity minimum flanked by gravity
highs around Andado to the east, and south of Mount Etingambra. The thickness of the
sediments is estimated to be 10,000 to 20,000 feet, and may include Upper Proterozoic rocks.
The more symmetrical linear gravity anomalies within the area of low Bouguer values
are related to folds,

One of these folds, the McDills Anticline, which extends north-east from a point
15 miles north of Mount Etingambra, was outlined in detail by the Anacoora Bore gravity sur-
vey (Stackler, 1964 a, b).

The seismic results over the McDills Anticline (Yakunin, 1965) suggest that the
Permian sediments thin over the crest of the structure, It is asymmetrical with dips of
15° to 20° to the north-north-west and 10o to 12o to the south, The structural closure probably
occurs in the Permian rocks,

DESCRIPTIONS OF SELECTED STRUCTURES

Blatherskite Nappe (Fig. 10)

The term ‘Blatherskite Nappe’ was firstusedina lecture by R.O. Brunnschweiler
in 1957, and Banks (1964) referred to the Blatherskite Isocline, The structure is situated to
the south of Alice Springs, and extends for 22 miles from Fenn Gap in the west to Emily Gap
in the east. Between these localities, two strike ridges of Heavitree Quartzite crop out. Both
quartzites dip and face south, exceptoat Emily Gap, where the beds of the southern ridge have
been overturned and dip north at 45°. On the northern side of each ridge, basement granite,
gneiss, schist, and quartzite are exposed, and both ridges are succeeded to the south by the
Bitter Springs Formation, These are the only formations involved in the nappe. Only the
Gillen Member of the Bitter Springs Formation, including the type section (Fig. 6), is exposed
in the nappe.

The Blatherskite Nappe has the following structural features :

1s A general arcuate form; the northernedge of the structure forms an embayment
in the basement,
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2, In the area south of Mount Gillen, and 8 miles to the west, the Gillen Member
sequence is repeated in the reverse stratigraphic order (Fig. 6). The sediments are faulted
against basement, and water-bores have shown that the sediments dip south beneath the base-
ment for some distance, The normal and repeated sequences both dip south at about 450,
but the facings in the repeated part are inverted. The contorted dolomite between the two
sequences is regarded as the axis of an isoclinal fold.

3. The inverted part of the Gillen Member is separated from the basement rocks
to the south by a major fault, A small ridge of mylonite, about 4 feet high, crops out at several
places along the fault, The mylonite consists of broken angular grains of dolomite set in a
matrix of crystalline quartz,

4, Minor antiforms and synforms are present in many places. Two of the larger
antiforms on the south side of the axis of the fold are well exposed 1 1/2 miles east of Temple
Bar Gap, just east of the White Gums Dairy; the facings on all the limbs are inverted,

5. A décollement antiform occurs south of Temple Bar Gap, with a strike fault at
its base where the Heavitree Quartzite has been removed,

At least two interpretations of the structure are possible:

1s an isoclinal syncline and anticline; with the ridge of contorted dolomite forming
the core of the syncline, the basement rocks forming the anticline, and the middle limb sheared
out along the major fault,

2, an isoclinal antiform and synform in inverted rocks; with the ridge of dolomite
forming the core of the antiform, the basement rocks forming the synform, and the middle
limb sheared out,

Because of the inverted facings of the minor drag-folds on the south side of the
axis of the isoclinal fold in the White Gums Dairy area, the second interpretation is regarded
as the more likely. Several sections across the structure, based on this interpretation, are
shown in Figure 3, Supporting evidence for the overthrust from the northis provided by a similar
though smaller structure in the same ridge of Heavitree Quartzite 2 miles east of Jay Creek,
where the antiform of quartzite can be observed from the east, and the dolomite of the Gillen
Member is clearly visible in the core,

The structure seems to have been developed by overthrusting from the north,
A recumbent anticline of Bitter Springs Formation, Heavitree Quartzite, and basement rocks
(in the core) was pushed southwards over the Bitter Springs Formation, which was deformed
into a recumbent syncline, As thrusting from the north continued, the middle limb of the fold
was sheared out along the thrust plane of the Blatherskite Nappe. The whole nappe was then
monoclinally folded, and the recumbent anticline assumed the shape of a synform, and the
recumbent syncline the shape 6f an antiform. The later folding may also have been responsible
for the bending of the nappe into the basement on its northern side. The whole area has
been eroded, and only the lower half of the nappe has been preserved.

Hi Jinx Folded Thrust (Fig. 11)

The cross-section shown in Figure 11 is drawn across the folded thrust-zone
in the north-eastern part of the Hale River Sheet area near Hi Jinx Bore. In the western
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section, the Bitter Springs Formation was thrust over the Arumbera Sandstone (or possibly the
Todd River Dolomite), The small thickness of Pertatataka Formation exposed between the
Bitter Springs Formation and Arumbera Sandstone in the core of the fold can be explained if
it is assumed that the Bitter Springs Formation was forced into this position during the
folding of the thrust, so thatonly the Julie Member is exposed, It is also possible that because
the upper thrust plate has moved several miles laterally it has displaced a thick sequence
of the Pertatataka Formation, containing several members, over a thinner part of the formation
which contained few members. In this case, it would not be necessary to postulate injection
of the Bitter Springs Formation into the Pertatataka Formation during folding. It is possible
but unlikely that the Bitter Springs Formation was thrust under the Julie Member before folding.

Similarly, in the eastern cross-section, the lower part of the Pertatataka For-
mation is missing in the core of the fold. The absence of the lower part of the sequence can
be explained by intrusion of the incompetent beds into the Pertatataka Formation during
folding, or by the displacement of a part of the Pertatataka formation that contains many
members and is relatively thick over a thinner part of the formation with few members, as
outlined above. Alternatively, a normal fault may occur between the Bitter Springs Formation
and Julie Member in the core of the fold; but normal faults are uncommon in that area,
and the presence of a normal fault cannot be reconciled with the western cross-section.

Two alternative cross-sections through the same structure are represented on the
Hale River map (Pl. 20). These interpretations explain the absence of the lower part of the
Pertatataka Formation by incompetent folding in the formation. This type of incompetent
folding is known in the Julie Member near the eastern end of the thrust zone,

In the first interpretation, the thrust begins in the Bitter Springs Formation
and migrates up section at the western end of the structure and is then seen to continue into
the southern limb of the structure as a thrust or zone of strain near the top of the Arumbera
Sandstone, thereby joining the exposed decollement at the eastern end of the structure,
There is no evidence of faulting in the exposures at the south-western end of the structure
and the continuation of the thrust is queried on the cross-section., In this interpretation an
or,ig'lnal warp in the thrust as it migrated up section from the lower decollement to the higher
decollement is seen as being related to the anticlinal structure, one tending to localize the
other as the structure developed.

In the second interpretation, which excludes the queried fault, the two thrusts or
decollements are seen as separate entities converging in a compressed zone, The western
folded thrust may be inferred to continue east-west as the thrust-front from its last point of
definition towards the western boundary of the Sheet area, One of us (A.T.W,) considers that
as the Julie Member is relatively undisturbed where the displacement by the thrust is greatest,
it is more likely that most of the incompetent folding took place in the Bitter Springs Formation
and that a piercement developed during folding.

Allua Well Thrust-Zone (Fig. 12)

In the Allua Well thrust-zone the rocks are cut by two thrusts acting on glideplanes
in the Todd River Dolomite and the top of the Arumbera Sandstone. The small tongue of the
Gillen Member in the northernmost thrust was injected during the folding after the thrust
movements (Pl. 8, fig. 2). The Gillen Member was probably squeezed along a small fault-
plane trending normal to the beds. The displacement of the Todd River Dolomite on either
side of the intrusive body of Bitter Springs Formation suggests the presence of a small fault,
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The Allua Well thrust zone is part of the much larger Olympic/Ringwood folded
thrust structure, The distribution of the eroded outcrops in the south-eastern part of the
Alice Springs Sheet area is interpreted as a complex series of folded thrusts (see the most
easterly cross-section in Pl, 18). The cross-section shows two thrust plates, lying one on
top of the other, both of which have been folded into a large anticline, Both thrusts probably
originally dipped to the north. In both, a décollement formed at the top of the Bitter Springs
Formation and considerable movement of the younger formations was possible by gliding
on the incompetent beds of the Bitter Springs Formation. The top of the Arumbera Sandstone
provided a second gliding plane, as it probably also contains incompetent salt beds, It is
obvious from the cross-sections that the sediments have been transported southwards for
many miles,

Ringwood Dome

The Gillen Member has been domed around a mass of gypsum about a mile long
and half a mile wide. The gypsum, which has been derived from the Gillen Member, is
contorted and brecciated, and is capped by large masses of brecciated dolomite. It is not
certain whether the gypsum dome is a diapir or whether it squeezed up as a result of
thrusting.

Folded Thrust and Imbricate Structure 12 miles east of Allambi Homestead (Fig. 13)

Figure 13 includes a geological map and three cross-sections of a faulted anti-
cline south of Phillipson Pound on the Rodinga Sheet area. The northern limb of the anticline
has been repeated by a thrust along a bedding plane near the top of the Arumbera Sandstone,
During later compression, the thrust has been folded and cut by a series of smaller thrusts in
the anticlinal core to form an imbricate structure. The southern limb of the anticline shows a
normal succession and was apparently unaffected below the main thrust.

This type of structure is thought to have formed by the ‘peeling off’ of large mass-
es of sediment as they were pushed along the décollement in the Bitter Springs Formation,
The stress was relieved by thrust-faulting in the section between the Bitter Springs Formation
décollement and the evaporites above the Arumbera Sandstone where a second décollement
developed. Judging by the number of thrusts which die out at this level, this favourable
horizon must have been widespread in the north-eastern part of the Amadeus Basin.

Mount Burrell Anticline (Fig. 14)

The Mount Burrell Anticline lies north-west of Maryvale homestead in the
Rodinga Sheet area, The structure is interpreted as part of the Pertatataka Formation
which has been repeated by thrusting and then folded. The thrust cuts progressively younger
rocks to the south, which suggests that the thrust plane dipped to the north before being folded.
The anticline plunges to the west and has a slightly overturned northern limb and a gently
dipping southern limb near its nose, but farther east it passes into a ‘fan fold’ with both limbs
overturned,

There is no evidence of erosion between the thrusting and the later folding, and
the structure is considered to have been formed during a single orogeny. The thrusts are
thought to have originated in the décollement surface in the Bitter Springs Formation as a
result of compression from the north during the Alice Springs Orogeny.
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Structure of the Williams Bore/Julie Dam Area

A map and two tentative cross-sections of the Williams Bore/Julie Dam area
are shown in Figure 15, and a third cross-section, based on a slightly different interpre-
tation, appears on the Alice Springs geological sheet (Pl. 18). The structure is an intensely
faulted synclinorium which forms the western end of the Ross River Syncline, The sediments
have been tightly folded, particularly towards the eastern end of the structure, and in the
rhythmic dolomite-siltstone sequence of the Shannon Formation the folding became chaotic.
The major faults are all thrusts, dipping to the north, As the Bitter Springs Formation is known
to be very plastic and incompetent, the faults have been shown as listric surfaces (Suess,
1909, v. 4, p. 536), curving under and uniting to form a single décollement plane. A mass of
sandstone, siltstone, and carbonate rock was compressed from the north and slid to the south;
it was then buckled, and finally thrust and broken into slices along the listric surfaces.
The most southerly fault has been shownin Figure 15 as a south-dipping thrust, which implies
a later compressive phase from the south. It is equally possible that this fault is part of one
of the major north-dipping thrusts which has been folded and later separated into two parts by
erosion, as shown in the Alice Springs Sheet (Pl. 18).

Illogwa Creek Thrust

The large fault 7 miles north-east of Numery homestead on the Illogwa Creek
Sheet area (Pl. 19) separates the Archaean basement from the Arumbera Sandstone. The
structure is interpreted as a shallow north-dipping thrust in which the Arunta Complex has
been thrust over the Arumbera Sandstone. The two outcrops of Bitter Springs Formation
in basement to the north of the thrust are regarded as windows of the underlying thrust block.

GEOLOGICAL HISTORY

Sedimentation in the north-eastern part of the Amadeus Basin began with the
rapid deposition of sand and gravel of the Heavitree Quartzite in a shallow sea. The presence
of pyrite crystals in the upper part of the Heavitree Quartzite reflects a reduction in the rate
of clastic sedimentation before the deposition of the carbonate rocks, shale, siltstone, and
minor sandstone of the Bitter Springs Formation. During the deposition-of the lower part
of this formation (the Gillen Member) evaporites were deposited in lagoons and barred basins.
Extensive algal carbonate rocks were formed in a less restricted marine environment during
the deposition of the Loves Creek Member.

Epeirogenic movements, including possibly some slight folding, affected the area
before deposition of the Areyonga Formation, whichincludes some probable glacial sediments.
After the glacial period, the sea deepened, and the Pertatataka Formation was deposited
conformably on the Areyonga Formation, The Pertatataka Formation consists predominantly
of shale, with some fine sandstone; in the north-east, the basin deepened more quickly, and
limestone and sandstone are common, and there is also an interval of conglomerate of probable
glacial origin. The rate of deposition may have fallen off towards the end of the period during
which the Julie Member was deposited, and the top of the member probably marks the end of
Proterozoic sedimentation,

In the south-western part of the Amadeus Basin, the Petermann Ranges Orogeny
(Forman, 1965) in late Upper Proterozoic or early Cambrian times resulted in a considerable
reduction in the size of the basin, but in the north-east sedimentation was apparently un-
interrupted, and the only effect of the orogenic episode was the change in lithology from shale
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and carbonate rocks to the arkosic and glauconitic sandstone of the Arumbera Sandstone,
The Arumbera Sandstone is a red-bed sequence which was probably deposited in an environ-
ment transitional between marine and non-marine. The influx of sediment ceased, and glauc-
onitic carbonate rocks with archaeocyathans and other fossils were laid down in a restricted
part of the basin, In the shallow seas which then became widespread, evaporites, limestone,
and chert (the Chandler Limestone) were deposited.

The predominantly chemical sediments of the Giles Creek Dolomite were
formed in the widespread lower Middle Cambrian sea. There followed a period of rhythmic
sedimentation of oolitic limestone and siltstone of the Shannon Formation. In the early Upper
Cambrian, the incoming detritus became coarser and the sea more turbulent; the sediments
laid down comprise a mixture of sand and silt with some lenses of carbonate rock. During
the late Upper Cambrian, marine fossiliferous sands were deposited over most of the
northern half of the Amadeus Basin. The deposition of marine sandstone, shale, and lime-
stone continued in two broad cycles with gradual onlap over the margin of the basin until at
least the Upper Ordovician, Epeirogenic movements (possibly the first pulses of the Alice
Springs Orogeny) occurred in the late Ordovician, causing uplift and erosion of the sediments
above the Pacoota Sandstone., The Mereenie Sandstone, which was deposited in a transitional
marine and aeolian environment, spread over most of the basin, unconformably overlapping
the older units in the north-east. The formation was deposited between the lowermost Silurian
and Middle Devonian,

As the Alice Springs Orogeny increased in intensity, synorogenic continental
sandstone and conglomerate were deposited in local basins in front of the newly formed high-
lands, In the north, sandstone was followed by thick molasse conglomerate during the main
paroxysms of the orogeny. The deposition of the Pertnjara Formation and its deformation
mark the end of the development of the Amadeus sedimentary basin, The Carboniferous,
Permian, and Mesozoic were times of long-continued erosionover the greater part of the basin,
Lower Permian glacial and marine sediments transgressed the Amadeus Basin sediments
in the south-east, and were followed by the Great Artesian Basin sediments of Jurassic and
Lower Cretaceous age,

During the Tertiary, erosion was predominant, and the detritus collected in
small basins and valleys. Erosion and weathering combined to form a peneplain covered by a
thin layer of silcrete and laterite. The peneplain was uplifted and dissected around the Plio-
Pleistocene; the drainage was internal, and a great chain of lakes was formed between the
Musgrave and MacDonnell Ranges. As the climate became arid, the lakes dried up, and the
area between the ranges was coveredby a sheet of sand. Later, when the climate became less
arid, the dunes were fixed by vegetation, and alluvium was brought down by rivers. A des-
cription of the various forms of the weathered land surface and a discussion of geomorphic
history is included in Mabbutt (1965).

ECONOMIC GEOLOGY

Petroleum Prospects

Five exploratory wells (Ooraminna No., 1, Alice No. 1, Mount Charlotte No. 1,
Waterhouse No. 1, and McDills No. 1) have been drilled in the north-eastern part of the
Amadeus Basin, Oil bled from an impermeable zone between 6090 and 6165 feet in Cambrian
limestone in Alice No. 1, which was drilled to a total depth of 7518 feet. The well was drilled
in a zone which was thought from seismic evidence to be a biohermal development in the
Cambrian limestone, but no reef development was found in the well. The well confirmed that
the gravity minimum is due to the presence of salt,
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The well demonstrated the presence of oil in the Cambrian sediments, and the
presence of potential reservoir beds in the Arumbera Sandstone, Pacoota Sandstone, Mereenie
Sandstone, and Pertnjara Formation,

Ooraminna No, 1, on the axis of the Ooraminna Anticline on the northern margin
of the Rodinga Sheet area, wasdrilledtoa total depth of 6107 feet and encountered gas (mainly
methane) in the interval 3761 to 3906 feet, The gas was tested at the rate of 12,000 cubic
feet per day, The well also produced important stratigraphic information: spilite was
intersectedata depth of 4654 feetand halite at 5964 to 6107 feet in the Bitter Springe Formation,

Mount Charlotte No, 1 was drilled about 12 miles south-west of Maryvale home-
stead, on an anticline detected by seismic work, The well penetrated 1140 feet of the Finke
Group, 350 feet of Stairway Sandstone, 785 feet of Jay Creek Limestone, 742 feet of Chandler
Limestone, about 1600 feet of Pertatataka Formation, and terminated at 6934 feet in dolomite
and black shale with halite and anhydrite (Bitter Springs Formation),

McDills No, 1 was drilled on a concealed anticline defined by seismic surveys
in the Simpson Desert, where the surface outcrops have flat dips, The well penetrated 2700
feet of Mesozoic and Permian rocks, about 3300 feet of the Finke Group, 1160 feet of Mereenie
Sandstone, 814 feet of an unnamed sandstone unit, and terminated at 10,515 feet after pene-
trating about 1500 feet of dolomite, part of which at least is Lower Cambrian, No hydro-
carbons were found, and porosity was limited to the Mereenie Sandstone and younger beds,

In the north-eastern part of the Amadeus Basin, possible source rocks for hydro-
carbons include the siltstone, shale, and limestone of the Horn Valley Siltstone, the Stairway
Sandstone and Stokes Formation, the limestone and dolomite of the Pertaoorrta Group, and
possibly the carbonate rocks of the Pertatataka and Bitter Springs Formations,

Possible reservoir rocks include the Mereenie Sandstone, Pacoota Sandstone,
Stairway Sandstone, Arumbera Sandstone, and sandstone lenses in the Pertatataka Formation,

The shale and siltstone of the Areyonga Formation, Pertatataka Formation,
Pertaoorrta Group, Horn Valley Siltstone, Stokes Formation, and Pertnjara Formation and its
equivalents, could provide suitable cap-rocks, The Bitter Springs Formation, Chandler Lime-
stone, and possibly the Pertatataka Formationareall thought to contain evaporites which would
act as cap-rocks,

Anticlines which may provide structural traps for petroleum include the Water-
house Range, the Ooraminna and Todd River Anticlines,and several smaller anticlines closed
in the Giles Creek Dolomite in the Phillipson Pound area, Other structures may occur below
the Pertnjara Formation and younger sediments in the Brewer Plain, Camel Flat Syncline,
and part of the Simpson Desert,

In the Simpson Desert, geophysical surveys have indicated the possibility of up
to 15,000 feet of Palaeozoic sediments beneath a thin cover of Mesozoic rocks, The seismic
sections across parts of the McDills Sheetarea show several buried anticlines with sediments
thinning over the crests of the folds,

Phosphate

Phosphorites have been recorded in the Areyonga and Tempe Formationsand in all
the formations of the Larapinta Group, The phosphorites in the Areyonga Formation and Stair-
way Sandstone appear to have the most potential,
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TABLE 4: QUANTITATIVE PHOSPHATE ANALYSES

Specimen No, General Lithology PO
Age Location -3
— @)
Areyonga AS 34 2 miles N,W, of Dark grey 30,0
Formation Pulya~-Pulya Dam phosphorite with
chert laminae
Rd 119 Mt Charlotte Purple pelletal 13,7
phosphate
Rd 110 W. end of Mt Charlotte Green pelletal 13.5
phosphate
Rd 118 Mt Charlotte Purple pelletal 11.1
phosphate
Rd 153 Mt Charlotte White pelletal 6.6
phosphate
Rd 153 Mt Charlotte White pelletal 6.2
phosphate
Rd 100 Mt Charlotte White pelletal 5.2
phosphate
Stairway Rd 111 W. end of Mt Charlotte Pelletal phosphate 5.1
Sandstone Ra,
Rd 109 W, end of Mt Vuggy pelletal 3.0
Charlotte Ra, phosphate
Rd 103B Mt Charlotte Coarse sandstone 2,8
with pellets
Rd 103D Mt Charlotte White pelletal 2,45
phosphate
Rd 103C Mt Charlotte Sandstone with 0.60
phosphate laths
Rd 158 7 miles N, W, of Red silty sandstone 0.29
Mt Charlotte
Rd 117 Mt Charlotte Red silty sandstone 0.17

2146/67—8
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TABLE 4: (CONT’D)

Specimen No. General Locality Lithology PO
Age Location No -25
— = %)
AS 115 ¢ 4 miles S,S,W, of 7 Yellow=brown 0.40
Alice Springs silic, sandstone
AS 115b 4 miles S,S,W, of 7 Yellow=brown 0.35
Alice Springs silic, sandstone
Tertiary AS 115a 4 miles S.S.W, of 7 Yellow=brown 0.25
Alice Springs silic, sandstone
AS 119b 9 miles W,S,W, of 8 Yellow silic, 0.25
Alice Springs sandstone
AS 119 a 9 miles W,.S,W, of 8 Yellow silic, 0.20
Alice Springs sandstone

Stairway Sandstone Phosphorites: The Stairway Sandstone phosphorites have been
discussed by Cook (1966), Ranford, Cook, & Wells (1966), and Barrie (1965),

The phosphorites in the Rodinga Sheet area occur in pelletal form; they are dis-
tinguished from the phosphorites in many other parts of the basin by their white or more rarely
purple colour, In the Mount Charlotte area, the pelletal phosphorite commonly occurs in
depressions in non-phosphatic material, which suggests that it may have been deposited on an
eroded surface or precipitated in depressions, In the Rodinga Sheet area, the phosphorite
occurs mostly in the upper part of the Stairway Sandstone; farther west most of the phosphorite
is found in the middle part of the formation,

The phosphate content of the analysed specimens (Table 4, Fig, 16), suggests
that the phosphorites may be lower in grade than those in the Stairway Sandstone to the west.
The results of spectrochemical analyses (Table 5, fig, 16) indicate that certain trace elements
are more abundant in the phosphorites than inthe normal sediments (e.g. 70 ppm of beryllium
in a specimen of white pelletal phosphorite)., A similar association with trace elements has
been noted in many other phosphorite deposits (e.g. in the Phosphoria Formation of the U,S.A.,
see McKelvey, Swanson, & Sheldon, 1953),

Areyonga Formation Phosphorites: Thin beds of phosphorite are present in the
basal part of the Areyonga Formation 8 miles north of Ringwood homestead; The formation,
which overlies the Gillen Member of the Bitter Springs Formation, is only 30 to 140 feet thick
and includes a basal conglomerate, or fossil regolith, generally about 4 feet thick; it contains
subangular cobbles and boulders of dolomite, some chert, and in places rounded pebbles of
quartzite 3 to 4 inches across (Pl. 3, fig. 1). The matrix is a coarse angular poorly sorted
phosphatic quartz sandstone, The overlying sediments consist of thick-bedded grey tough
poorly sorted angular siliceous arkose, The phosphorite beds occur in the upper part of the
basal conglomerate; they range from 3 inches to 1 foot thick, and are lenticular, Individual
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TABLE 5: SPECTROCHEMICAL ANALYSES STAIRWAY SANDSTONE

Specimen Lithology General Location Locality
No. No, Ni Co zZn Cu V Mo Su Pb Be P
(ppm)
Rd119 Purple pelletal Mt Charlotte 1 80 50 a 12 100 a a 80 a P
phosphorite
Rd120 Mottled red and 1/2 mile N, of 9 5 10 a 5 20 2 a 10 a a
green sandstone Charlotte Well
Rd139 Pelletal phos- W, end of Mt 4 50 10 a 50 40 2 a 150 2 a
: phorite Charlotte Ra,
Rd153 White pelletal Mt Charlotte 1 12 12 a 150 5 a a 20 70 be]
phosphorite
Rd158 Red silty sand= 7 miles N.W, of 6 5- a a 2~ 5 a a 5 2 a
stone Mt Charlotte
Rd167 Red and green 1 mile N,E, of 10 10 12 a 15 30 2 a 50 2 a
sandstone Maryvale homestead

5: less than 5 ppm
a: not detected
p: present in percentage amounts



beds can be traced laterally for only 5 to 10 feet, The beds are composed of a dark brown to
black phosphate mineral interlaced by thin stringers of dark grey chert; a few angular
fragments of quartz are also present, The phosphorite weathers blue-grey and has a well-
developed rhomboidal cleavage pattern, The matrix of the conglomerate contains from 1 to
7 percent P 2O5 and the phosphorite beds up to 27 percent,

The phosphate mineral isapatite and occurs as weakly anisotropic fine layers and
as isotropic cement in beds rich in clastic fragments (N.A. Trueman, AMDL, pers.
comm,),

The origin of the phosphate is unknown, The Areyonga Formation was deposited
on an irregular surface and it is possible that the phosphate was concentrated on the higher
parts of the unconformity,

Water Supply

Water is obtained from natural waterholes, dams, bores, and wells, The wells
are less than 100 feet deep; most of the bores are less than 400 feet deep, but several have
been drilled to more than 1000 feet in the McDills Sheet area in the Great Artesian Basin,
The water resources of the region have been discussed by Perry et al, (1962).

Surface Water: Waterholes are present at Emily Gap, 5 miles south-east of
Alice Springs; 6 miles north of Mount Ooraminna; 8 miles north-west and 3 miles east of
Idracowra homestead; and around the Allitra Tableland in the Hale River Sheet area, A
spring (Limbla Spring) is situated in the Hale River at Florence Gap, in the Illogwa Creek
Sheet area,

Numerous earth tanks are used to store surface water and water pumped from
bores,

Groundwater: The folded and faulted sandstones and jointed limestones in the
Amadeus Basin succession, the flat-lying sandstones in the Great Artesian Basin, and the
Cainozoic sands and gravels form the main aquifers, The piezometric surface (Perry et al.,
1962) has a regional gradient to the south~east, At Alice Springs it is about 2000 feet above
sea level, and at Andado homestead about 400 feet above sea level. The surface is generally
about 100 feet or morebelow groundlevel, and good supplies of water can generally be obtained
wherever it is underlain at an economic depthby the Mereenie Sandstone, De Souza Sandstone,
or Cainozoic sand and gravel., The sandstones of the Larapinta and Pertaoorrta Groups also
provide good water in some areas, The joints in the carbonate rocks may contain available
water, but the water in the Upper Proterozoic carbonate rocks is usually too saline for
human consumption,

In the Alice Springs Sheet area, the Mereenie Sandstone provides good supplies
around the Alice Springs aerodrome, in the Ewaninga/Wallaby Gap Dam/Junction Bore area,
and on the flanks of the Waterhouse Range, Perched aquifers in the sands along the Todd
River may yield good supplies, The deep exploratory wells which penetrated the Cambrian
sediments have indicated the possibility of obtaining groundwater from the Pertaoorrta Group
(mainly the Jay Creek Limestone and Hugh River Shale) immediately south of Alice Springs,
A large supply of water may be available to supplement the Alice Springs town supply, but the
Mereenie Sandstone is probably the best prospect,
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In the Rodinga Sheet area, the northern margin of the James Range and the
northern and southern margins of the Camel Flat Syncline are especially favourable for the
siting of water-bores to reach the Mereenie Sandstone, The Tertiary sands at the eastern end
of the Missionary Plain may also contain useful aquifers, The Quaternary sand and gravel
are probably the most widely usedaquifersinthe Rodinga Sheet area, and can produce reason-
able supplies at shallow depths., The sandstones of the Bitter Springs and Areyonga Formations,
the Pertaoorrta and Larapinta Groups, and the Pertnjara Formation may contain water suitable
for stock.

In the Illogwa Creek Sheet area, the Cainozoic gravels in the Hale River and
Illogwa Creek probably offer the most promise, In the Hale River Sheet area, the gravels in
the same rivers should yield water, and the De Souza Sandstone is a possible aquifer which
could be intersected by deeper drilling, In the north-western part of the Hale River Sheet
area bores sited on the flanks of the anticlines of Mereenie Sandstone might produce water,
Bores in the south-eastern half of the area would probably intersect the De Souza Sandstone,
but they would be relatively deep, The same considerations apply in the McDills Sheet area.

McDills No, 1 was completed as a water-well with a production of 2000 gallons
per hour, probably from the De Souza Sandstone in the interval 1950 to 1955 feet. Artesian
water was encountered in the Crown Point Formation at a depth of 2375 feet., The water
contained 2423 ppm dissolved salts, MountCharlotte No,1 wascompletedasa water-well in the
interval 1540 to 1545 feet with potential production from the coarser-grained basal part of
the Stairway Sandstone, Alice No. 1 was abandoned as a capped water-well with potential
production from the Mereenie Sandstone, Ooraminna No, 1 was abandoned as a dry hole, A
nearby water-bore was drilled to 156 feet in the Arumbera Sandstone and produced 10,000
gallons of water per day containing 1158 ppm total dissolved salts,

Other Mineral Deposits

Building stone is obtained for local use from the Mereenie Sandstone and Pertn-
jara Formation around Mount Ooraminna, and from the Jay Creek Limestone near the Santa
Teresa Mission, Abundant supplies of limestone are available,

Lignite of Tertiary age has been found in the cuttings from Yam Junction Bore;
the quality is poor, and the depth of cover uncertain,

Minor manganese and iron are present inthe Goyder Formation, and iron is also
present in the Tertiary laterite,

In places, the Bitter Springs Formation is coveredby deposits of secondary iron
oxides (e.g. 2 miles east-north-east of Mosquito Bore on the Alice Springs Sheet area).
Individual deposits may contain a few thousand tons, but larger deposits may exist, The oxides
show botryoidal and stalactitic structures.

The Rumbalara ochre mines lie a few miles to the south of the area mapped,
and ochre of similar quality may occur at the base of the Rumbalara Shale in some of the
mesas in the south-eastern corner of the Rodinga Sheet area, The Rumbalara ochre mine has
been closed owing to the lack of demand,
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: Large deposits of gypsum are present in the dome 6 miles south-west of Ring-
wood homestead, and -abundant gypsum and salt are present at depth in the Gillen Member
of the Bitter Springs Formation, Detailed mvestigations may reveal the presence of depos1ts
of potash, sulphur, and nitrates,

Minor copper mineralization was found in a diamond drillhole in the Bitter
Springs Formation near Undoolya Gap (D. Woolley, pers. comm,), The drillhole terminated
at 3ou feet and penetrated 150 feet of weathered basic igneous rock within carbonate rocks of
the Bitter Springs Formation, Minor copper sulphide mineralization was present in the
carbonate rock near the hangingwall contact and indark shale several feet beyond the footwall
contact, Minor disseminated copper sulphide occurred at several places within the igneous
rock, The hole was drilled by the Mines Branch, Northern Territory Administration. Minor
copper mineralization has also been noted in the Bitter Springs Formation a few miles
south-west of Limbla homesteadand inthe Areyonga Formation near Hi Jinx Bore,
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= A 0 Mi Pale grey, very uniformly bedded

Scree

Concealed

Pebhies and cobbles of chert; dolomite, brown, silty;
silts2onc, red-brown, dolumitic
Grey-brown

Magsive, pebbles of chert, quartzile, dolomite in a red-brown and green
coarw-grained, sity, sandstoae matrix

Scree

Concraled

Grey-brown

Concealed
Screv

Dolomite, grey-hrown, poorly bedded, styloliten;
sandstone, red, rarely gree

siltstone and minor
Ae yellow spherical spots

Arumbera Sandstone

Pertatataka Formation

b

Loves Creek M

b

Gillen M

ASR4
4miles S E.of Ringwood Homestead

5miles S.E. of Sant+a Teresa Mission

RAR7 &

8

Rodinga 13/5135!

" ) Arumbera
Al ( I
ice Springs 113/5136 Sandstone
Julie Mumder not prescm in this section due 1o struclure
-+ 4870 4 Red-brown, weathers paie brown
4813 Pale brown
r Concealed = o
- 5635 T
o 5670
‘&
£
2
(o]
4326 4 Pubhleas of dolomils, minor chert, rars quartzite, quartz, feidspar in poorly = o F1
4284|8000 sorted sandstone matrix -
4 Purple-brown, minot dalomite .
-+ 4239 o Pale groy
’
4158 = = MiCa
= = » Ca Mg KI Pale brown-grey with amall (estoon-like cross-beds, rare siltstone, purple-
brown Vbt T
4071 5260 =
¥ me = = = 5220 T3 =
= T w Calcarenite, grey, sandy, rarely pebbly: minor intraformational conglomerate
grey. Y pebbly 8
3991 meZ = 20 and sandatons, concealed interbeds.[IC} at 3999')
.
2 3940 L
a 3923
a2
ASR3 g
Goylad Syncline 3 Concealed
Alice Springs (12/5008)
. Calcarenits
4541 iy 40C0" _
3980 =
3 39107
‘o —
§ =
=z 3783 P
c c 3765 =5
2 2
- - Mi Ca
g E
£ £
s ° 26361
w [Ty
3 2
':‘,! Cancealed e
4052 4 s =
] 2
< 3
)
2 a
Concealed
N /
fmo = Limestone, brown-grey, grey; minor dolomile green-grey
3584 / -T- 2677,
Concealed Z
5y e Z1 e © Pale grey, red, rarely pebbly. concealed intecbeds
2550
Calcarenite, grey, brown-grey, pelleted, pebbly in minor part, rave intra-
< formational flat- pebble ate: minor dolomi cealed
- ool interbeds. (1C2 at 2517")
¢ (0]
& 2259
E 2249 -~ Green-grey, weathers yellow
o
Scree
- 2134
/
Concealed
Concealed
/
/‘-——4
?
Si Mainly scree, minor sandstone exposurcs
8
2 e
g 2
Si GI KI  Pale grey, toughjminor to rare [ine conglomerate bands E -
£
L Concealed E
o
" ] e
Si Fine conglomeratejtough, massive; pebbles of white quarts and claystoae £ =
13
S D
i Ca Mg Red, red-brown: minor lo rare mar), purple-grey, brown Fl g
= -
< @
~ . <
“ (A Mg Grey, dolomitic, hard with minor thin pebble conglomerate beds with pebbles
of chert and sandstone
?
[
Sl
Sev E|e Concealed 572
cree =3 H vl =
e -
E E 3%
21 c S0 [== =
e o 472 C' -
| - 467 | a
4K g ==
g9 I E 43
= = 47
397 319 5 1e2
¥ Al L= Grey, fostid, massive 20 poorly bedded -
v | @ “
5 L Grey-brown, dack grey, rare sandy bands, massive to poorly bedded 8 3 2
Z 8 ‘=
@ a
Ir [%a]
= oy At w
722 y ) 5
Concealed £
648" 7 ) 771 ~
Crey-brows, poorly Sedded 1o massive #
m
520 [2 o
494 v
~ Grey-brown, massive I |
425
t =
Dolomite, 20% , dark grey: sandaisne, pale brown o green, poorly sorted,
(riable. with weil rounded gra:ns, sonccaled interbeds: rare sillatone, green
| g
L=y
=
s = .

Mi 5¢

Plate 10

Dolomite, faws, piak, and cream

Sitstone, red-brown and purple-brown

Dark purple-brown,
Red-brown
Dofomste 40%,piak fawn, sandy and selitic
Sandstone;}0%,red-brown
Silistone, 0%, ed, brown

Red.browr and dark surple-brown, friable

friable

Cencealed

Sil:stone and sandstone,75% grey-green

Dolomiie,25%,fawn, pink, pale grey, and woite

Dark gproy, foetid [Rud2b)

Concealed

White wath orange brown spots, full of pits about 1" diameter
Sitstone, 40%, green

Sandstone, 30%, waite and grey

Limestone, 0%, pale grey and fawn

Pale gray, well rounded; (ragments up 1o 2 diameter

Pale grey-green and yellow-green,

Coacealed

While, f'riable; may have had cal
Grey and fawn, foetid odour
Concealed

reous cement

Yellow-tbrown and pink-brown, well.rounded, friable

Concealed
Grey, metid (Rd42a)

Poorly exxposed

Estimatee at least 1000' section missing

White,
Red-brown

Lawn, moderately well sorted

Pale gray, pink and fawn, weathers massively

White, [riable in part

Red-browan with a few thin beds of grey sandy limestone

Concealed

Dark blue-grey, sandy
Concealerd
Grey, ve:

Largely concealed but exposures in creck banks of otive green and grey,
green laiminated sultatone with occasional fine sandstene beds

Poorly exposed, some »ink dolomite, dolomitic chert breccia, silicified sand-
stone, amd limestone with fragments of chert and quartz and dark brown
sandy doliomite (Rd4lc)

White, weell-rousded, moderately sorted (Rd41b)

Yellow-g reen {Rd4la)

Concealed

Dark green, chloritized and epidotized,  Contains at least two thin sullstone
bods and iy considered extrusive (Rd40d, «)

Grey, fawn and white

Rud-brown spotted

Grey, with lenses and biscuils of white, pink and grey laminated chert
Brigt red-brown spotted (Rd40c)

Grey, fime, foetid, prominent chert biscuils and laminae

Red-brown spotted, dolomitic siltstone

Groy green and fawn, foetid in part, chert codules and biscuitsy

Red-brown and purple-brown with while spots up 'o I dlameter
Aumerous veinlels of calcite, may be tuffaceous [Rd4Ca, b}

cat by

Fawn, grey-green and mid grey,
and biscuits

vetid, closely jointed: chert nodules, laminae



Goyder Formation

Jay Creek Limestone

|
1

Chandler
Limestone

4

Arumbera Sandstone

ASR |
ASA|

Todd Rlver Anticline "
Alice Springs (14/5210¢ A\ﬁll:(;r::na;r; Pl a t e 11

5339

) Pacoota
Misi Pals grey, blue-grey, hard, soma clay pellets Sandstone
i —
zg;g M Blue-grey Fe = to = Red-brown to dark brown, moderately tough
Mi Pale grey, brown-grey, pale purple, yellow, hard,
- 29me clay pellets; shale and siltscone, purple,
s red-brown
= K = White, friable
3 = A M KI Fe Siltstone, pale grey, orange brown; sandstone, pale grey
£
o
o ,
M 6440
s Fe Marl, yellow, porcellanized, massive, n lenses
)
3 co’ K= White, moderarely (riable
3 €406
) .
-
X I Fe KI Mi  Orange-brown, muiror silistons, yellow-5rown, purple 57420
a n 7 -~
5710 o
SRS Ry Dolomite, yellow-brown, tough, f, quartzose; sandstone,off-white
2 y 8 3
Lz to cream, friable, Ca: silstone,Mi, grey-green, tough, shaly (AS169)
. Purpie to yellow-brown T~
=3
s et
= 53C3
&
fe Girvanella-like structures {A52461 g sasv ! Ca = Pale red.brown; aoma green M1 shale at top
RARS5 = E safen
S 427 PNl
Ooraminna Anticline s Y 2 3384 LRERNO] Yeliow-brown, quartzose, some chip conglomerate
, Rd R Rodinga 12/5092) 5
4miles E.of Deep Well Homestead — 5
. (=3 e .
ALt E n h white, ly t h
Redinga 16/5095) T < 5269 Pale pinkish white, moderately toug
Goyde'r T T Yellow-brown, 1ough, quartzose
Pacoota Formation ) ®
5'74
Sandstone — ] Ca ¢ Oif-white, tough
46307 sl - C'a\ ? = el lobites , ayolithid d, and algae (AS168)
- . o i rey, contains trilobites, hyolithids, a gastroped, and algae (Al
3250 (AS244, AS245) 5085 8
e
) I 3040 Q= Limestons , yvellow-brown, (-m, commonly sandy (quartzosel, some 3,
= Mi Sandstone 50% fawn, cream,and yellow-green 5005 P+ oolitic where indicated A few sandstone nterbeds, Ca, friable, pale
Y " [ . »
“ Siltstone and shale,50%,red-brown and green 4977 o ® yallow-brown. (-m
Rd R .
Mount Peachy Area — - © ® (ASi67
3 —r 4895 b= [ASi6T)
Rodinga 15/5053! 2 o
E 4386 Matnly concealed
= [l N O]
5 D | Limestone, 40%, grey-brown with brown colour mattling,
k] - veinlets and flecks of white calcite, slight petroliferous 47347
- T~ odour, massive to poorly bedded; rarely cxposed silistons, T
- 3 ——— 3E ] pale green.grey, chocolate; rare wtraformational
3510 > afeled Dolamitic limeatons, 30%, grey, fawn, pink conglomsrate Mg O
v Concealed - - — ~ 1Y Mg =
Sytgll OGN o o}
Siltstons and shals, 70%, red-brown and grey-green e ; Mg =
4%
) I 45 -~
Concealed ayy =
= .
i 2 on A g B A3
4 4000° - £ "o
£
. A AS3
8 ] M SN (A3309)
33 < My
S . :
g e :‘r. N 4318 Mg =
2 g & .
Siltstone and shale, greenish yeliow and red-brown i " = H ey H D
Sandstane, white —co i Limestons 50% grey, grey-green, fawn, and cream 3 2 i T M » (asi0s
= Siltstone and shals 50% grey- green and red-brown 5 pininl
L Sufiin rrh
iy T
2930 e Il T A
g == — 5= 0
H 566" (AS242) 1090° Mg~ Rhythmic limestone- siltstone sequence.  Limestoue yellow-brown and
3627 a = grey-brown, tough, soft, fine to medium-grained, oolitic where indicated,
& 2200 = magnesian where indicated. Some doiomita yeliow and tough,
e Concealed 008’ BT fine-grained, Siltstone, poorly exposed, yellow-brown, (riable, commonly
Concealed 3 . calcarecas. A few friadle sandstones in apper 250'
3 T =
- == = =
-l = Piak, fawn - - ;
Conccaled . )
1 4472 E b=k ~
= Mi Ca Siltstone and shale, greenish yzllow and red-brown 2040 =) 3880° Pz
phyivh Sandstone  yellow-brown and white [t
< =
g T
c T
3329 [ 5 e 9 as3l2
T T 5 =
T T T e [al :
5 LT = Dolomite, 15%, and limcstone,10%, grey-brown, =
5 T T Mg
2 pale brown; inferbeds mainly concealed,
k3 some siltstone, red-brown, purple
E | & Mg
5 phaiyiy .
<2 -- - 4125 Mg
Y -0 Siltetone and shale, 70%,red-brown and grey-green 3466 =
s S - - Conccaled A
s Silistone and shale, 85% red-brown & -~ - Limestons,30% grey, fawnand grey green
& ¢ Limes:oae and dolomita, 5% pale gray, partly solitic e 3358° A
=
Pale, grey, cream,and fawn ————35357 . ) Mg
Concealed - 14500 1853 Pale browa, grey-brawn, miaor sandsione and siltstone =
Pale grey Z 2
7
.
2736 57 Concealed
7 o Dolomile, 7% fawn, cream, piak-brown,some chert leasen 3625 =028
™ Siistone and shale, 30%, red-brown and purple-brown v 80y
oz 2989,
77 5557 Pale grey 10 cream, tough 8 (AS311)
Concealed 2 £E 5 29037 :
7z Mainly concealed Z 7
Coacealed b4 == Zr Fe 7 ¢
= — a
PR 23 = Dolomite, 40%, grey-brown, slightly foetid, T = = Pale grey o brown-grey, tough, unfossiliferous: haw clusters of dolomite
E ]
- = rare large amplitude algal structures; rare limestone Z crystals and some of quartz
2 v %2, Ca
o
77
o 047" 2766 Z-Z, (A5310}
< . Concealed 7% 4706 E=5=S Grey-green, soft and
3 910 b 5 5= Last appearance of Girvanslla
2 = 77
o TZLD ==~ Dolomite, 60%, fawn, cream, while; & few sandy beds ° ZZr
n ; Silistone and shale, 40%, red-brown and green 2 x p 7~ _ .
- 2150 2 807 g Zz = Dark grey, tough, blocky, Girvanella
27 "
. o S mt = R Ca Dolomite, 20%, pale grey-brown, slightly foctid; K 52,
o Sittstone and shale, 75%, red-brown and grey-green Concealed ] B mainly concealed; some siltstons, purple and green 8 y.av4
= Mi Dolomuite, 25%,fawn, grey, and cream 697" e - ===
] e = Fawn and cream with grey and white chert x % 2499 ~
= Dolomite 60%, fawn, cream, and white: scattered lenses and 644 I ] @ 2458 =, Biconulites and Girvanella (first eatry)
g biscuits of chert S 1008’ o] ¢ 54, —_—
< Siltstone and shals, 40%, red-brown, grey-green ” - Grey-brown, ycllow, vuggy, poorly bedded A &
¥ tm Ca to masaive, foetid ] L7 = Dolomite, grey, yellow, yeliow-brown and grey brown, tough
o =2 = i~ grey. v Y grey ' 8l
Mostly concealed E] . 5
x o 2918 o 2
. e " T
Mi Cq Hg Siltstone and shale, 30%, grey-greenand red-brown @ 1860 cxx 2236 y o 4 N
Dolomite, 10%, yellow, fawn, grey, am, with same chert (9] Concealed = Purple, gresn T =
lenses and biscuits (Rd30) " 407 e T dES
k] 775" 3507 gy 4 Yellow and cream with some chert laminae and Biconulites 2797 ! = Dolo rey-Srown, f, wih some chert nodules and algae (but NOT
= . Fawn | s ) Fawn, creamand grey, recrystallized —— rzrd ~ Girvanclla): interbedded siltsions, Ca, shaly, Limestone in upper part
1755 — | ¥ ep
o 3504 P
¥ — i
o _5; Mainly concealed; some svidence of red-brown micaceous siltstona Concealed Zrd ~
jes Faw and grey; forms ridges. Biconulites  (Rd29) + #) ® Mostly concealed, some fossililcrous chert rubble at Rd10 245 %;g e Grey and white, strongly contorTed; foctid odour  (Rd}3) e B2
38 Biconulites , | E nite, Ted; e
s Y =V Z"x) Gl 8
T
Red-brown and white  (Rd28d, &) 5807 GE Concealed T 5 232 3 mt Yellow-brown, some ted, tough, cont L £arc hed
15804 = ) B Co = to O m ellow-brown, red, tough, contains plenty of archasacyathids «
- -
Pale grey und dark grey, with thia chert laminas; sediments 5 E kel s s = " PR é ° THE R e ¥, Paie reddish grey, moderately tough  2Rd brachicpods §(AS166)
contorted and brecciated, (Rd28a, b, c. = b 139" Pink dolomie with archaeocyathids and brachiopods (Rd37h, ¢ ele . o v - -
! 4% Mosily concealed; poor ckposure of red-brown micaceous silistone ™ 15 ‘= Largely concealed with some beds of grey faunand cream dolomite - Puspls, zed-brown, silty, vugey, pooriy bedded wih °'E g
Concealed S0 < g 3¢ © ’ ' - ¢ archasocyatiids and srachiopods (45243) S E 418 Co= =+ Red-brown, tough
£ E <2 2L Grey-brown, fawn and pink iRd}7a} g Ca White, poorly sorted, poraus, iriable, well rounded grains ﬁ_e 1902 '
3 e 9% e 3
Red-brown V3 Lase == )EQ Concealed <'g = = Ca Brown, white, {riadle; minor coarse, silty [a
SO T ‘ 22
Mi FI Ca Sandatone T0%dark red-brown and purple brown, moderately 1o Tl BN 3L
poorly sorted L2 Arumbera A y =0
Siltstone, 30%, ved-brown S o Sandstone =N ¥} M:‘HS:‘ Ki Pale red-brown, grey, rounded grains,
Purple-brown; pebbles largaly of grey and white chert (Rd2Tc, dj S = =AM f;;;erbkjwngQr“sc‘bmwm and white, some clay peliets @~ oinor fiae-grained, pale red-brown fed-brown sandstone, with a few iaterbeds of silisione; some coarse sand-
A a, b, ¢ o b, .
M FL Kl Parpie-brown, (riable stone near top, and pseadomorphs after halile
Concealed
i == A Pale red-brown, clay pellets
1530
Mi FIKE Purple-brown, friabls (R427b) = #= MgS Mi White: mainly clay pellets; minor red-brown sillst 3
=== : j sts; min - sillatone
Ce . - @ White 10 pale grey-brown, 5i sandstone, f and
}C_oncbelaled White: clay pellety cammon -+ interbedded yellowish grey, My siltatone, (AS168)
riable with angular and subangular fragments of chert ap to 1" diameter \R::;:x:;nr:;r‘y:\:nochl s up o 3" diameter; moderately = e M KI purple, minor g sasdstons, yeliow, whis,
[P White, weathers massively: clay pellets up to 3" diameter poorly sorted E
. 1346, — f ' .
. A KE Ci 1322 é; Gl = to = X White, tough, blocky, full of large worm trails' White Arumbera ridge 9 145164
Red-brown h
M While, platy @ Conccaled 5i o Off- white, Ki sandstone, some GI, I, and interbedded
Purpie.brown and red-brown ‘E ca red-brown to grey moderately friable siltstone
2
e White  (Rd27
===
o =M Alteznating purple and olive green, sandstone, purpie,
= ~ rey-green, rare coarse rounded jiartz grains
@ o grey-g 3 3
A ] » Dolomite, grey, calcarsous, siliy
E
N a
3 = = A Kl White, leached in weathering profile @
< g Purplish brown, tough, somu white sandstone nvar top
2
]
<
s
Concealed A
=
2
3
J— Pale grey, red-brown: some mudsione pebbles, yellow, -‘é .
A - white, subangular. some clay pellats oo ME S Dark b ly joint
= = A MiFl  Red-brown and purple-brown, moderataly friable; ::. PN rh brown, massively jolated
clay pellets common : : R
Location of Measured Sections o Red-brown. some flow sass A
= MiSi .-
»
c
S N
-~ M= = ™ . : v 500
e . Ross River Cholet 3 Dark red-brown, toughi some sandstone at 500
. —==F White and pale red-brown, moderatsly to poorly sorted i Wilfiams 8 H
. ' LI Alice Springs ilfiams Bore o S
84 pebbles of yellow and grean chert 133°30 pring . - 135°00 A
= = = = A § K/ White, many clay pellet impressions B anges ASAl e, -
? & o
+ o Mi MacD"""eM o 2 Maialy concealed. minor sac red-brown,
Pertatatak — e € grey-drown, medium.grained
rtatataka 3
ormation Svasriz2 2
2400 Alice Springs | 1llogwa Creek
- - 382"
R4RS5 Rodinga | Hale River si
Mt. Ooraminna *
= :
] oz White, orange-brown, minor thin beds
RARE M= with clay peliets
RdRI Ca
1 Rond®* ,
I —
ames 0 Dolomize {Jalie Member)
560° Pertatataka
Mi Formation
~
* Mt Rodinga
c= = A K Purple, orange-brown, weathers massively
25°00°
= A Mi Ki While, red-brown, minor beds with clay pellets
Scale
fe Ki White, red-brown
b 0 20 8IS
Pursls, rarely green
Concealed, sandstone pale grey
Orange
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Pacoota
Sandstone

}
1

Goyder Formation

Shannon Formation

Giles Creek Dolomite

Todd River
Dolomite

ASWI, ASRS
Ross River Gorge

Alice Springs 110/5094, 9/5140)

Arumbera Sandstone

; €az 1€au

a1

sc71
5035'1
.
4856
v
B
. Mi
.
4414

White, lough, trilobites

White, cream, poorly cxposed

Black, white, yellow, yellow-brown, silty, friable, in places Si, tough, ochreous
st pellets, and sand (ragments in places, heavy minerals

Sandstone, 55%, fawn, grey, grey-green, friable, platy

Shals, 25%, grey-groen [riable, poorly exposed
Dolormite, 20%, fawn, grey-brown, sandy, silt pellets

Location of Measured Sections

ASRS

II' Rass River Chalet
. Alice Springs ASW1
133730 & ponges ",
O

2,
%0

135
acoonee! ASR3

Alice Springs
Rodinga \

tllogwa Creek
Hale River

| T Hew 1
RAR4 1/‘
ot

(',0';‘:“‘\\!“

* Mt Rodinga

Plate 12

Largely concealed, some (erruginous siltstone towards top of interval
Fawn and piak
Concealed

Fawn and grey; pelietal, sandy and oolitic (Rd36)

Poorly exposed, red-Srown and grey-green

Grey-green and yellow-green; some intraformational breccia and

pellet limestone

Concealed

Dolomite, 75%, yeliow, fawn,and cream,a few scattered chert
biscuits and a {ew thin chert laminae
Siltstone, 23%, red-brown and grey-greea

Concealed
Grey and fawn, Biconulites

Grey, fawn,and cream (Rd35)

Dark red-brown and purple-brown, poorly exposed: minor grey
and whiie chert

Concealed

Red-brown and purple brown,

Mi 2500
O] Dolomite, 50%, fawn, yellow brown, grey, sandy, silty (ragments, angular
- thin plates fine sandstone
2 = Limestone, 25%, dark gr
z 3 imestol ark grey Scale
N =
hd 74 Sandstone, 15%, grey, friable, poorly exposed :
= 1
Shaie, 10%, grey-green, micaceous, poorly exposed R E—
e =
39¢5 Conceaied
3859
(O == Dark grey, fawn and yellow oolites
3735
Concealed
3729
Limestone, 0%, blae-grey, @, f = ; Sandstone, 20%, Mi, I, grey-green; and
Shals, 10% ’
637" -
T Ce
f-m =
f-on
RdR4
8miles W.of Camel Fiat Bore
- — HIW! Rodinga (4/5026)
{ £ HEJi or
P Rhythmically wnterbedded dolomite, limestone, and shale 3 miles ‘S.o Ht Jinx Bore
= Hale River 12/5085!)
Dolomite, 5%, pink, grey, yellow, recrystallized, large straomatolites, tough,
some chert, oolitic
fe, leached yellow-b - Mereenie
0 o cy-green, . leac cllow- H
= Shale, 20%, grey, grey-green, purple, leached yellow-brown z5 Sandstone
ASR3 A
T 1] = Limestone, 15%, , blue- , fragmented in places, stromatolites N -
Vo ¢ grey, dlue-grey, fragme i Gaylad Syncline g‘g
. . 3
17'1;1 Alice Springs (12/5008! 2 RN
272 AL
— 3494
< ==
S = 2
5 s 3404 [= =
=.2 — Mi
Z A5 3185 =
Z E , t = Ffe Grey =
—— 5 3115 (2 — L
w Concealed 2
;,: 30 50 frmrmmrd 5 é
wa-grey, minor tric structaces of chert 8
Z=Z %235 rZz .B_'fb;,’,ﬁitfp O hametoriasatay Y = = Dolomite, 45%, grey, pink, brown, fawn; chert masecs in places, Mi, = 5
27— v ¢ : E stromatolites, calcareous in part Iy
Concentes 5 §
S Shale and siltstone, 55%, grey-green, rad-brown, cream, — , poorly exposed g
m =
o 2873' < ~ <
5. 2 <
us6 LAAO S -
Z Z 7 = = »
~ Z 7 2 =
Z ' 5
v 27
Z raa =
Grey, cream, yellow, lough, recrystallized, poorly bedded v o
-m A Girvanella-like straciures and atromatolites ZZ
/f 2643 72y e Pale brown, grey-brown, rarely with conceniric o
7 2 Girvanella = like structares (AS278),poorly bedded —
yA—4 77
vamw. fo} i) 7 =3
2 E = :
A=
e 2 )= 2664 (D24
2067 B S 2475 T4
a XA =
vav.. )
- T TRt O Pale grey, fawn, chert masses, pitted surface w
© Concealed vl i
i< @ raval =2
] , S T g
g @ Limestone, 50%, biae-grey, [, hyolituds, and fosnls, poarly bedded " 23— E 2467 2 ©
—— Shaie, 30%, grey-green, pseudomorpha limonite after pyrite, poorly exposed W Z =} a
— Dolomite, 20%, blue-grey, tough, calcareoud in part = 2
E 2 O - Dark blae-grey with yellow or browa matzling a e RO <
in parts. Sligatly loetid, trilobules in places -~ i i » 3
———— TTT ] n1]— Grey, irregular chert masses, in part dolomitic =
— ¢ T ©
Silistone, green ] 2284’ $
» - 2 553 o
4 ] 830
1427 ZZ Conccaled [} %% == u
Z s3048E
= G k. h ly bedded, arch. thids and brachiopods 1958477 #
‘. = rey, pink, tough, poorly bedded, archacocyathids and brach . 1= 2
e chert beds 5440 , 2 =%
Z ) & 2035 3 - =
Z,4 Gl €2 2 o o - = Ca
o o ’ omGl Purple, pale brown with silty lenses in parts, 5 g F
1387 40 . ¢ 22 vuggy n parts, poorly bedded, archaeocyathids 4 o f'AK‘xxk, fawn, dolomite: siltstans poorly exposed: sandstons, cream, friable, = -
= = A t -
ﬁ Sandstone, 60%, red-brown, white, friable or lough and siliceous =2 4 raraH and brachiopods, rare coquina ) near top . Eae
DI Dolomite, 25%, red-brown, silty, tough 3 ‘E_' 1706 EZZZ) » 3 £ 1 0
B e . S =
i Siltstone, 15%, red-brown -] 1693 ) . 2 White, red-brown, few chert grains and clay pellets, well sorted, friable; €
ve o Gf S te = Mi Fe Cq Sandsione, white, coarse-grained, silly, (riable o interbeds red-brown ferruginous silistone =
.‘_"'_4 M = A [=' € , Sandstone and siltsione, pale red, yellow S
AR r \
bt o3 MiGl o = 1605 foer. Y10 S M Grey-brown, coarse, well rounded grains;
rellfing> S == o red-brown, fine-grained
= Mi G . Lieiss KI Fe Si
Pale purple-brown, red-brown s ) Sandstone red-brown, white, friable to silicified and tough, moderately well c
=M 5\2“!’:::“‘“’:3:“;’:::"“‘ clay pellets in upper half; sorted, some clay pellets; interbeds chert pebble conglomerate, and red- Arumbera
brown siltstone Sandstone
X====CIS5 .y S Conglomerats, chert granule and pebble, max 2", angular, Matrixicoarse
1338 angular sand and chert. Chert grains:white, grey, banded, oolitic, Few
. by = 1Osi . tzite pebbl
Ca Mi 132 m o Isi Red-brown _ , Quartzite pevbles
1383 |
. Scree ==
Purple-brown, massive in parts, rare clay pellets = = Dark red-brown, sandy in part, some fine Mi, poorly exposed
—- Fe
vow'-_vm—,‘ si 1251 s
=
o ‘
= A M Red-brown, poorly sorted, silty, numercus clay pellets g
=M Purple-brown 2 Red-brown, pink, silty white kaolin graina, thin stringers coarse angular
3 chert, quarts, and rock grains, [riable in part, poorly sorted and bedded, in
£ places, clean; silt pellets, some heavy minorals
H _
wvi - Thin interbeds siltstons, red-brown, grey-green, Fe, Mi
815 | i
@ @
e , =
2 [ R Red-brown, purple-brown, numerous clay pellets, [3
Purple-brown, rarely green 3 rare beds with coarse rounded grains 3
€ 5 <
o , i X
A 659 o o Fe Mi Ca ‘
@ - = Orange-brown, purple, minar siltstane, purple
Jid
3
[ Do o= S oK Pale grey, weathers massive, rare clay pellets
3
<
Pale wrey-brown
Scree .
" "
x Pink, yellow, in part silty and sandy. grey-green shale at top
35
)
32
25
tE Shale and mitstone, 85%. cream leached
—_ 0 & s Sandstone, 10%, cream, white, well sarted, sity, dolomitic in part
[VEY

Doforite. 5%, light arey
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ASA|
Williams Bore P l a t e 13

Alice Springs 11/5059
Mereenie
Sandstone
+ Ly i KI =
sy 5 = Off. white, blocky, coarsel
L Y . sely cross-bedded
FE < ite {weathers cream), poarly sorted, friable
RdC
- 7 %ggg D Kl tm — ® Off-white, with lamellib
e 2 = ranchs (AS307 and ASI71)
' 371
s Ea S tm = o  White, blocky, with lamellibrancha (A5307)
Mereenie N o ‘
o £330 im = ® White, flaggy, with lamellibranchs
2138 = White or pale brown 5 .
cree i i i nith
of fine to medium- grained kaolinitic sandatone, with lamellibranchs
2364 Ty o
H Si Ki ¢ =
5583 = Off- white, tough. poorly sxposed
2219 =
551 by & Kitm = Off-white t
3y S White, poortiagriad o8
2C St = Off- white, tough bdlocky
2:48
2
: 2138 5, Kl @ ¢
o 2138 3 _ White, tough, bl o =
; 2% GRT o O e gy b e Tommen] 148306)
: . Kf
21 . Whit Y
: zvgg‘ i Ki w::: z:l‘:z:’ Kﬂdi“
o 5138 Whiie, oaghisiocky | some Cruziaca
£ %8Zg , clean, blocky, with sGme very coarse laminae
" No outcrop 4
_3 057 :{h e tough, blocky
03 hite, poorly sorted bl i
| ’ . fruable, i
; %%%% ¢ = Cream, poorly soried, {riable, SZEIY
1965 Kl m =
Voo m = White
oy
\g«;qr . r\wbundam Cruziana in scree
1952 me =3 hile 10 pale brown, N .
3 MRS R poorly sorted, flaggy o blocky, abundant clay pellets -
e O Palss Poe iy sorted, blocky, some clay pellets in lowest 12 inches
PRI 5, poorly sorted
— White, with worme and C
- White or pala brown. " o
i weathara t . - :
) o K ee wahel.brown. poorly sorted: some clay pellets
™ Walte, clean, tough
’ . . tougl
White or pale grov
hite or pale grven, {riable {Rd197, phosphatic brachiopods, conodonts)
. White, tough, block:
Sandatons whits or pals BraTh frisbie RACB Location of Measured Sections ah, blocky
Siltstons. white or gresn, soft Mount Peachy Area
Alice Springs
1576 i q : \—U
5 e ; " ito, clean, feiable, weathers Lo rounded blocks (AS305)
[T el e B White or pale b £ L i i
RN - pals brown, friable Ln places Mereenie ool 13500 s
s e ! \ Scres of fine-grained clean sandstone aad sllicified sandrione with ¢
o jES | o Lone wit
0 N 24" 00'|Alice Springs / y o
| ——] S m = P:
2 Rodi SEEE 3 = ale brown, clean, block
- PGS ¢ Sandston¢, while: weath hit - SHE | |
E o x = Senicans, e e wre o grey ar pals brown o ite or pals brown o ; 3 White, well sorted, blocky
: = 1472 . aconformity ‘
m L B ., w;::mmp 1569 White, tough, blocky
H - 3 - 4rey or sale brown: mainly sovered by scree Vabd' . weathers to grey-brown RdC7 RdC8 5 Off - white, tough, blocky
1434 N
: N g : : 1547 Pale yellow-brown, clean, moderately to very f;
: 3 by - s oeres \ y friable, porous; weathers red-brown
= No outcrop. & . a0’ Wh 1399
Il p. Scres mainly of thin-bed 1 4 i | | [
3 . Yo outcrop, Soree mai .:m. o, :.ﬁ?' vf,Y' fine-grained sandstons and vg 7 Whits ers to dark brown R4CY 1297 Sit= White, clean, flaggy to block
1%2?’ ar: 350 a largs nautiloid) 2 material  (R2195, fragments of 138k White (RA202, gastropod R
: White: weathers to pals brown  (Rd194, pelecypods) e e ‘ i
Grey or red-brown; 3 iz
rown; weathers lo pale brown, mainly covered by scree h: =
, ‘Wi lo= i ©
Uhie, well soried: weathery o pale brown v X §i 4 Sandsone, white, platy 2
s e — s. o Scree of sandstone with Cruzian
‘;‘n.dsw?!, white or pale brown - iltatone, green of brown ant{rely covered by scree Scal e
hite, (riabla in places, well roun o |
hice, friab . rounded and sorted; weathers 10 grey-
White egbf' where not silicified; weathers 1o pale brown, 'm?x e;{ frown g b
Whe, pelbisap 1o IV in dicified: o (Rdia, 3 4 0 20 MILES ] METTN i = X w
0 » friable _— v h : & |
: - | o, tough, clean, £
Tiier s whersaq ieited White, well sorted : St b:""'fﬂm*h“?'m‘;:fd"W“M S
w it | abe ) with thicker and shorte
White'(Rd192, asaphid (rilsbiter, pelecypads and gastropad White, bimodal in part, friablel w ; = o
CRGIOL aoabnid rilobires, Pastrobods) gastropods) s , i weathers to pale brown H Scree of sandstone with large Cruziana and
: and worm ;
4 White or pale brown, well rounded, (riable L: o
White, w :
White Ielll rounded, moderately sorted :
. o mtero , platy: weathers to grey :
o g " i
T + . i & L Scree of sandstone with root-like tabies and large thick horizoatal tubes
1, - | | 22 Scree of S
= = nterbedded =29 | = S | y
ek ° (Rdmoy”‘log‘::z h;?::::m d‘“d green silistone mainly covered by scres S= 4% No outcrop 1‘77‘\‘ Pale purplish bro::‘znubr:ncwh‘lll;g roat-like tabes
w | e s st 17 sedding, short, curved %,’,ncmn:?{;:l_‘ﬂbt.lgel: along and normal to
| : | [y i short, X nost 10 has the thin b
i ! ) ‘ | ¥ Py  Cooen racnching root-like
1015 E) Dark grey: weath: 5 Limestone, light grey. wcathers to grey-gr 150 Creamy brown, friabie, blocky. & few thin : ¢ e e
— , = Coren ey ers to grey-black 1033 Siltatone, green and grey y-green Y Fas 3 phian Srown, tough . with sorme Lo Seds of Scollihus itubes 27 x 0 257
997 18¢4. Light grey; weathers Lo dark grey o ; o | S
106;‘ === g'reen and grey grey or grey-green PL;WML”INQM‘ R
= = i - Pale whiish - ) N ew worm tubes, short thic
: : — ; = S‘.ln & g . et thick, down-
het | = Interbedded pebbly sandston o3 o |
o and pipe rock e iy ‘C
oy e 3% B White, frlabls pebbles upto 1" in diamster Bmiles W. of Bokhara Homesteod 18I si K= = Mediwm purpliah orown. 1ough, all ol
- . ol . ) Mediam gurplish Sroun. 1ugh, fall of woem (ubes. short and surved, 3
L Ul b= gundatons, white; weaihers 1o groy Rodinga 8/5165! 1338 Kt 4 = B e Sima et Seelithua - Tap 6 8 soarce grainsd
\ 13 DEuas Whiu.'mua-.pﬁ}':.d;flzﬁj’n":’.‘“'x weathers 10 grey '
. - Brachiop pellet o 84 in places (RA201,inarticulat i
. brachiopods, irilobiize, gastropods scotinayy e Mereenie
a. iy [riablo, wel td: weathers 1o brawn Sandstone
Sandstone, white T grey; mainly covered by scree - v |
Siltstone, purple or green, soft 854’ pr—s N e
T o White to reddish-purplish br
; _ < Waite o ! own, moderately {riable, block
. - arge Scolithus ‘pipe rock' ¢ Plosky
785 < oo b ™ x Whie, (riadle nplaces and pellet markings in places; 8ed o
) White, gastroped BE
Mi N pods and pelecypods are ¢ = = S
M 3;“:?“’ ireca or grey ommon s A XK White, mud-pellet marki White
Sandstone, whits-grey or purple. | (Rd189, gastropod MY = = O o= e weathed (o red-brovn
° brachiopodt pelicpodn and 2 naunloidy) Pt TOPOdt: phoshatic 755 k “oxoE S
ke nd reen, st A =y i Whits, mad-pel: Sinis
. White, platy many phosphatic brachiopods (Rd138) S 8, mud-peliet markings; weathers to dark brown 7 Sandstona white, platyi containe Wal
: o : . , ; + Walpia
N - . e ’ N 4 Siltstone, purple or green —_—
= . e, or pals b 9 :
White or grey, pebbles ap to I tn diameter . weathers 1o d.::,";wr,‘m“" well rounded, poorly sorted " 736 mﬂ. i Ebrx“’n
s ol : i T e e e “
« il = = White, stlty matrix ia places a 5% White or pale brown ersto red-brown; containe Walpia i MM e me e
. et o sromn g et soa foT3 - 689 Red or purple; contains Dipiocration e yeilow brown, friable, flaggy, poorly sxposed e
] » AT L 2 837 White or pale brown, plafy; Coafaing pelecypod e
. oe I H 4 White or b } : i pelecypods and Walpia
s b . erer ot e oren » fow minor ity narvais o = White or pals brown: wealhers to grey brown A 671 Red, §,.,°"“:r' ;ur:;;: ar:leaw!l;lne,. micaceous: weathe iy Fed
= " . ; ers e ;
g d . Contains gastropods and pelecypod
PRI - o9 Brown === : h
® A or minor grey-white, silty mats S e {nis B, el e
s T s e B vearoad sy 7% in slaces, [riable whare not siliclfied Al P {Ri208, pronghatic bratniopader <" mud-pellet markings Z Sandstone, red, amied sie ! eathess tod
: i ) X G it 3 contains gastropods and pelecypods RN
g - e e White, brown or red-b : :
5 1y = Sandstone, white or brown  (Rd136,D 2 552 able: weathers 1o red-brown, mainly covered by scree 4 Sand or red-brown, platy: contains pelecypods i e Qff-white, moderatary 1ough
v EN = Swl%‘""ane, aurple or red-brown , Diplocraterion) ? 40—y o = No outcrop 567 suz.féﬁ'.f‘hé’.‘aaf;cnle: =‘°b‘r weathers red  (RAZ59) 22;‘ e 'S(I ;7 RS g“"‘w ¥ :‘D D:A;gerbmm' Rt
ite or grey 521 . White, friable; weath 553 nd shals, red or brown o : = T T T i
o a I3 o = . i hers to pale brown 8 Red, yellow, mottled ete; ASRI o o H s T o S
= 3 16 = = White, well sorted; weath 531 g ; weathers red ¢ vy g o
] _ White, browa b 502 = = i hers to red-brown 527 Red, brown ete; . : N g=s | ' e m——
; ] e ; T e e g%s Re. brown ete; weathers red; mainly covered by scres i3miles W, of Todd River Homestead FEE =S Qif-white, modecacely tough, Slociy p
: . ed; i i ‘ -
a’g = = =2 Wh 8 = = wy,nue we:th"' to brown,(Re199,trilobite fragments) S(‘J; g- g:::’: b"’l‘fd"" w”m"zr' ved (\v;;;);;{. red (Alice Sprmgs ]4/5210) T
- N = or palu brown, fri ; el roene, ‘
: < nsnor C:O;’:T:‘;“Z:%L;Z:::;ym.:‘m“ et v ;,,‘ S “ riable in places; weathers to grey oz brown 487" mxf“tcropl pebbly ia places, weathers dark brown
I - oo, * 4 or pale brown, i l
Siltstone, white M b Toreca! “westhers yolow 1 ‘ ‘ i : Seolithus
= = Sandalone, white, fri . 450 hite or yellow, well sorted; weathers yel places, well rounded; veathers Mereenie HHEES P oo 30563 W 52 -
(Rd198, , friable; weathers to pale brown w yellow  (Rd256) brown (R4257) Sand 6l o s As for 475505 + modezately friable, blocky, wearhs :
- == Sand \fousil {ragments) ~ 437 hite or puls brown; weathers to dark brow andstone SN SRR B ——
) . -, 3 e R own  (Rd255 pelecypods and a7 |t =c Site, moderately tough, block, Wilh smail Scolithus, most abund
. e = i3 . ) - | most abundant towards Lo
s o s 437 483 3 Off white, very ‘ough 3
. minor grey, saft == Tellow, white or : | i R A
]?; 2 . or pale brown: weathers 16 yaliow or red-brduT G s 2 White, irregular worm pipes up to 1 ft L 458 KV E = Whue, moderatsly frable, slocey pellats
2 3 4 = Whe, rres ong, massive
B z re T mmm—i13 g = can, weathering massively, weathering pale orange-brown
- = Siltat i i
SRR Hammomplyee e e ) S
- : ite, sandstone moderately well sorted, oc
. h y . occasional thin coarse-
@ i - eds, with weil-rounded grains; and occasional kaolimtic A e 57
= ‘o outcrop  (Rd185rilobite fragment from scros) i | = = a0 Brown: some mud-pellot markings, weathars dark bro 31 oo R Sitie oderately [rasle, worm saten with frilob
= = - ' wn k25 -white, tough, 5L | targ Tobtie rrpe AT
= o Whit. g b hd e B g? White, modersisl (ocky, wiih targe irilobiie (ragmeats )
s e or grey-white 265 |2 White to pale N kA === Ki ¢ =4 Oft-white, w e ey ot
i T ) g rey, " o o ) 5 Qe roried :
o s . PN I Roat ST St st e s LSRR e A
tnt = = Wh . 3 . - = ‘ala brown, moderatel surface. Trilobit €. Mi leta, slightly silicified on weathering 353 Wopoanae 1o pale yellow : e s
gl 3 ite, moderately rounded, (riabls; weathers to pais brown Sandstons, brown o purpl " ;] L Pale orown mpderately well sorted, friable, some mud- pellot markings; ripple marks e nest. Minor siltstone, white, kaolinitic, micaceous. Rare %3 White Lpecild wis ?’:“::ow‘"n;“mgh' Figond )
i H ' pls, poor t " " | o u
. a}{:‘:?:: Ay : poorly sorted 3 - hits, soft, worm trails on bedding planes jowated ough, blocky and flaggy. coarsely
rown, {riable! weath H e
, . whie ot i cathers to pals brown Loz
h 1134 R s & o ) ! A - 3
o3 o cutcrop  [RAiB4,- trilobite fragments (rom scree) weiia Tl wn, [riable; weatherd to pale brown ) L= = White or pals brown, friable. weathers br ) Goneealed %22‘ Ki Fe yellow-b
— _ " ite, nome mud-pallet - ) - own 2 58 z Folow-brown, friadle, blacky [AS170
e _ e, savd. sty e incen. Diaiararer Yblta, namms cud-pallat markings: weathers to pals brova 3 43 -] S B K ¢ = White, well-goried. modenaraly angh, fla
69 pale grey . raterion ls very commen; weathers to White or pais brown: weathars to pale b 8 - = 3 Pale grey to white, hard, trilobut for Si Kim = ¢ Wniteandorange-brown, well sorted, 'Faggggvy with ol
. : ) L ! i ) 9e T v hoLr z i .
s ) S 2, S5 2 i i rowm o o, i senares 3 ihin beds. weathering pals wran;:»::e’;.:xg:ﬂygsrxhc.bed& clay pellets, minor 1% - \lobite fragments
b ey —_ . . . B athers brown aorte: €Y, mo: erately t 1l 55 s‘ == :
- = an . o ¥ - o } ‘
- Yollow or brown, poorly sorted, poorl 54 oaiey et sored, moderately rough, wery blosky, medium o ot
o White or n = weathers (o yellow poorly rounded, friable: P G i “ : s
X ! grey-white, well sorted; weaths : R i D ; |
—+ 2 13 to grey or pale brown Na outcrop No outcrop Pale grey, clay pellat mouids, porous Vv et W s e ately frabte, Sioeed B aome short curved worm lubes
3 : A Ny Hey modecaloly frable . closely jotated, wilh small slight:
FGOYder p— pale brown or yellow, (riabls, some clay-paliets oEE = = White ) T
o : wowe Pals grey to white, weath
i - e i , weathering pals orange-brown. Sligh
g : . v Pale grey ! : ] ) : ghtly micaceous,
FSOYd:r — . . bimodal in piacen: weathers grey-brown ivttoieve “\11:’7::0, moderately to highly kaolinitic, soft, minor white 35
rmation (£== ’ o
o = = = vlg’ :’ ;(MG_ ®  White, [riable, blocky. rich in trilabite {rag
o " : I i KI Glem = Whit .sort hoct Fregments
Formyatei;n ) P ale grey to bluish grey, hard, clay pellet moulds, slightly silicified = fi e e o o
7 . ed-
I=o= ] N Pala grey to bluish grey, weathering orange-grey Goyd . e
. Pale . Vot
Goyder grey 10 brownish grey, hard, clay pellsts, rare pale green cla Formation
Pale grey, rare purple =

Formation



MEASURED SECTIONS, LARAPINTA GROUP AND MEREENIE SANDSTONE
Location of Measured Sections SOUTH-WESTERN PART OF RODINGA SHEET AREA

RdC5

B Alice Springs
| 14 miles ENE of Maryvale Homestead
o a0y , .
133° 30 135° 00 (Rodinga 11/5091)
24° 00" | Alice Springs i P I a f e ] 4
Rodinga |
c
o
2
©
£
o = = Whit y
e M ite, yellow or pale brown, silty matrix in places, moderate to poorly sorted, biotite 1s common, weathers to pale brown (Rd173)
© SLTLTT T —
® O
= .
Pt
+ .
RAC5 deCﬁ > ST
RACE o e
x RAC4 e -
RdC3 6 miles NW. of Mt Charlotte b
RdC1 X (Rodinga 11/5088)
RdC1 40 == My e
A C | =\ V- Red-brown, weathers to brown (Rd172)
23 miles SW of Mt Charlotte 25° 00" 3!9 No outcrop e — I 460 PR
— ) ~ o P
& (Rodinga 14/5048) o|E Grey ol 2 — =
» g Scale N ‘6 | e e Pale brown or red-brown, well rounded, moderately sorted, friable; weathers to dark brown.
@ © . W % = — ol& J— A few poorly developed vertical worm tubes are present
x % No oulcrop 0 10 20 miles Grey siltstone with minor interbeds of white sandstone vl o
5T = (rare) o2 AL (rare)
. = Ca Grey, yreen,and red-brown = < - -
i o 384" I —— (Rd 143) Grey, weatl';ers to dark grey. Fossils inciude pelecypods, » \g RdC3 \ = 2] 388" p— o (Ra171)
3731 ] (Rd 142) gastropods 7, and nautilords ? o011 . - \ No outcrop
No outcrop <= 1% miles NE of Mt Charlotte = Grey s o7
359" Q ; 4
=& Rodinga 11/5090
No oulcrop w 5 ( d 9 / )
-+ 336 —_— w No outcrop
) No outcrop. Scree of St Sand -_— No outcro 1 bl
0 outcrop. Scree of Stairwdy Sandstone v P White, with interbeds of grey sitstone; weathers to pale brown <
1 (Rd 155) X » O RdAC6
) ST X Pale brown, friable, weathers to dark brown = = =
ose b = — - ' 0 = X AL P b . M X Interbeds of green and grey siltstone and pale brown s andstone. Manly covered by scree = = White, well sorted, hard, strongly jointed ; weathers to grey-brown ’é g 1 mile N. of Mt Rodinga
T F—— ¥ N —— ale brown —_ p— .
| — |
tvi — X Pale brown, very frable, nunor sity matrix AA Nlo e Stltst d . S 8 . [ .
= . ’ . ! X =2 White or pale brown, friable; weathers to brown (Rd154 M = — X Siltstone, grey, green,and red-brown, micaceous (muscovile and biotite), some mud cracks @ 5060
W e — Sll(;{Qlle, red-brown or yeliow, weathers lo variegated purple, brown, yellow, elc. . — = X White or pale brown. weathers to brown. Lenses(of pholphonle pellets w Sandsfone. very munor but proportion increases towards the top white, friable, vuggy = g (ROdlnga 10/ )
S X Sandstone, pale brown or white P o - LB
X . White, pellets up to §" diameter; weathers to grey (Rd152, 153) o 2
- = Pale brown; weathers to yellow-brown p— White or pale brown, moderately sorted; weathers to brown and gives a "blocky’ form - = Lo
X X s White, well sorted, platy,; weathers to pale brown 4 g h
o3 = oS r‘?‘ (-] Pale brown, generally well sorted . weatners to yellow-brown (Rd140) fo— White, well sorted; weathers to pale brown X = = o
X ® =4
@ o 5 SR 2 =
8 Pale yelfow @ % — = N Y - X Sandstone, white, weathers to pale browan
» s - ® White or pale brown, platy,; weathers to pale brown and dark brown. Fossis include trilobites, nautiionds,and pelecypods (Rd170) Silfstonie, white; weathers to pale brown
o o — 1 . N . el White, pale brown,or grey L. »
2 = NS pEs X White; many vertical worm tubes, weathers to pale brown (Rd151) g X PR ~ — — O Whate, friable, weathers (o pale brown (Rd 180)
© PR E — . @ . — - g .
» = Yo s X Z‘fif,Z5’217,;;‘I,"Z‘n“u‘i';n’of’,'z‘i'z.i’éd"’(7?‘7173@ 2 13 % — @ White; weathers to pale brown. Pelecypods common (Rd 150) » = — = e = = White, fi X
- ' . ! - are > . N = ~ hite, friable, weathers to pale brown
= e s o =3 Pale brown, well sorted. weathers (0 dark brown (Rd138) ((E L(':)D e , ) . ) © X Red; weathers to brown @ ek x p @ — — K Sandstone, white, weathers to pale brown
z 1457] SN AL TS White; poorly sorted (Rd137) j— , with small irregular green "blebs’ in places, moderately sorted, poorly rounded; 2z (rare) < — — Pale brown, silly in piaces; wealhers to brown [oy - I\ Sitstone, white; weathers to pale brown
= 142 136" v Wihite or pale brown, well sorted, weathers to brown e ® weathers to red-brown with a peculiar knobbly appearance. A few pelecypods = — = Interbedded yellow and red; thers to red-bi 2 b X ® 2 T '
© 135 vi o >X< No outcrop. Scree of very frne-gramed sandstone 2 s X\Q 4 w red; wealners lo red-brown » = — Sandstone, red, with yeliow and green *blebs’, micaceous (muscovite), weathers to brown. (Rd 167, 168) >
@D = X White or pale brown, well sorted; weathers to brown = (Rd 148, 149) 7] _8 w = Fossils include nautiionds, pelecypods,and trilobites © 4
© il el e . ! © ! ™ s Wht thers to b
No outcrop. Scive of very fine-gramed sandstone (7) N s I o Red, with wrregular green, yellow,or white patches, sity in places, crumbly, weathers to red-brown (Rd158) D ﬁ = Sultstone, red, micaceous, possibly gypseous (l‘?) — * e W, h: ti' :::t I;::i [‘; p:;l):{gr()wn Contamns pelecypods
, mamnly covered with scree; weathers to red-brown - = — ‘S:‘_”‘“ 3 . —_— = f . - .
_ itstong, red, possibly gypseous, muscovite common, weathers to red - ne, red-brown, silty i places, friable; weathers to dark brown (Rd 179)
— g X ® Sandstone, red, friable, apart from a few suicified platy bands; weathers to red with a peculiar knobbly appearance (Rd 164, 165} © X Sultstone, white or pale yellow (Rd178)
X @ Winte or pale brown, well sorted. mod. well rounded, weathers to dark brown (Rd 135, 136) X Pale brown, weathers lo red-brown . ) — 3 > Si (rare) Fossds include pelecypods ? (Rd166) 3 ]
p— White; weathers to pale brown or purpie-brown X White pebbles moderately rounded but poor sphericity, poorly sorted ; weathers to pale brown X Red, some siity matrix; weathers to dark brown (Rd158) © M ‘S X (rare) White, well rounded, friable, weathers to grey
— X Pale brown, saccharodal, weathers to dark brown — 3 (Rd147) X (rare) T3 Brown, weathers to dark brown and a blocky form. Pebbles up to §” in diameter (Rd 156) P ad Vi — = X Red or yellow, silty, weathers to red & _ __ (Rd1s6,171)
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PLATE 19

NO PART OF THIS MAP IS TO BE REPRODUCED FOR PUBLICATION
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BUREAU OF MINERAL RESOURCES ,GEOLOGY AND GEOPHYSICS,
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Alluvium, river gravel

Aeolian sand

Conglomerate, scree

Silcrete (greybilly)
Sandstone, conglomeratic sandstone, calcareous silty sandstone,

chalcedony, conglomerate, siltstone, laterite

Coarse ferruginous sandstone, siltstone, conglomeratic sandstone

Ferruginous sandstone, siltstone, conglomerate

Red-brown sandstone, silty sandstone, siltstone

Siltstone, shale

Dolomite, limestone, lenses of sandstone and calcareous sandstone
Siltstone, fine-grained platy sandstone

Cross-laminated sandstone, sandy calcarenite

Algal dolomite, calcarenite

Sandstone, arkose, boulder clay, conglomerate, dolomite

Dolomite, limestone, siltstone, sandstone, basic volcanics
Massive algal dolomite, red siltstone
Basic volcanics

Dolomite, green siltstone, sandstone

Quartzite, conglomeratic sandstone, quartzite

Massive hornblende granodiorite
Biotite granodiorite

Gneiss, amphibolite, meta-quartzite; metamorphosed limestone,

Geological boundary

Anticline, showing plunge

Syncline, showing plunge

Fault

Where location of boundaries, folds and faults is approximate,
line is broken; where inferred, queried; where concealed,
boundaries and folds are dotted

Strike and dip of strata

Horizontal strata
Overturned strata
Dip < 15°

Dip 15-45°

Dip > 45° air-photo interpretation
Trend lines

Joint pattern

Strike and dip of foliation

Strike and dip of foliation—unmeasured

Foliation with trend of lineation

Vertical foliation

Fossil locality—general
Specimen locality. Text reference prefixed by IC

Registered B.M.R. collection number

+———— Measured section

— e

Vein, p—pegmatite, q—quartz

basalt, dolerite, porphyrite, gabbro

Mine

®  Minor mineral occurrence

Ce

Cerium
Cu Copper
Au  Gold
Gp  Gypsum
Mi Mica
Nb  Niobium
Ta  Tantalum
Th  Thorium
Y] Uranium
O  Bore
¢- Abandoned bore
-} Abandoned saline bore
) Windpump
OT  Tank
OF  Earth tank
—<% Dam on stream
——=  Spring
\!N Waterhole
== Sand dunes
== Road

Vehicle track

—/— Fence
®  Homestead
Yl yaqg
+ Landing ground
@(095' Astronomical station, with height in feet
- 920" Height in feet, barometric; datum: mean sea-level
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