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THE GEOLOGY OF THE LAKE AMADEUS 1:250,000 SHEET AREA

SUMMARY

Thick sections of Palaeozoic and Proterozoic sediments are
axﬁosed on the Lake Amadeus Sheet area which is near the centre of the
Amadeus Basin. No older Precambrian rocks are exposed on the Sheet area
Units of Upper Proterozoic, Cambrian, Ordovician, undifferentiated
Palaéozoic, Mesozoic, Tertiary and Quaternary age have been mapped.

The total thickness of Proterozoic rocks in the southern part
of the area probably exceeds 10,000 feet but in anticlines in the north-
eastern‘part of the arca it is only about 2600 feet. Conversely, the
Palacozoic rocks are thickest in this north-eastern area and  total
12,000 feets in the few exposures on the southern and western parts
of the area they are very thinly doveloped, and rest unconformably on
older rocks,

The basal unit of the Upper Proterozoic, the Heavitree Quartzite,
has not been found on the Lake Amadeus Sheoet area, oven though the
succeeding Bitter Springs Limestone is oxposed in several places. The

Hoavitree Quartzite has so far been scen only at the margin of the basin.

The Bittor Springs Limostone consists of dolomite and subordinate
limestone, siltstone and lenses of sandstone and is disconformably or
possibly unconformably ovorlain by the Arcyonga Formation., Thoe Areyonga
Formation is known only from the Parana Hill Anticline and compriscs silty
sandstone and boulder beds with errqﬂtics of many rock types, including
the Bitter Springs Limostonc; many of the erratics are striated and
facetted and for this reason the formation is thought to be glacial in
origin. The s&%ﬁston@, chort, chert breccia, and sandstone of the
Inindia Beds id’probably latcrally cquivalent to tho Areyonga Formation.

The Bitter Springs Limestone and Areyonga Formation are overlain
with an angular wnconformity by a thin sequence of sandstone and siltstone
of the Pertatataka Formation in the Parana Hill Anticline. To the west
and south of this arca the equivalont of the Pertatataka Formation is a
thick sequence of sandstone and siltstone, (Winnall Beds), which unconform-
ably overlies the Inindia Beds.

The Cambrian siltstone, sandstone and fossiliferous limestone in
the Parazna Hill Anticline follows either conformably or with a slight
angular unconformity on the Pertatataka Formation. The Cambrian succession
has been redefined as the Pertacorrta Formation and five membors have been
difforentiated; The deltalc Cleland Sandstone crops out on the western
part of the Lake Amadous Shect area and is laterally equivalent to part or
all of the Pertaoorrta Formation, The Cleland Sandstone overliss the

Winnall Beds with strong angular unoonformity.



Tho richly fossiliferous sandstone, siltstone and limestone of the
Larapinta Group rest conformably on the Pertacorrta Formotion and the Clalaﬁd
Sendstone except on the south-eastern part of tho Sheet arca whore the Groﬁp
unconforuably overlios the Winnall Beds and possibly the Portacorrta | .
Formation and Bitter Springs Limestone.

The youngest Palaeozoic sediments, the unfossiliferous Marcenio
Sendstone and Portnjara Formation, were deposited in both continental and
transitional environments. The Mereenie Sandstono maintirins a fairly
wniform thickness over a large part of the arca; it conformably overlies
“ho Tarapinta Group and is overlain conformably by the Pertnjara Formation.
The thickeost oxposod moction of Pertnjara Formation is on the north-eastern
part of tho Sheet area, Elscwhore only two small outcrops of possible
Portnjara Formation occur. '

The Mesozoic, Tertiary and Quaternary scdiments are preserved &8

thin cappings or as unconsolidated superficial doposits.

The unconformitics presont in the sediments indicate two or
possibly threc periods of folding from Upper Proterozoic to possibly early
Cambrian. The first period of folding uplifted arcas of the Bitter Springs
Limestone before the deposition of tho Arcyonge Formationy the second
occurred before the doposition of the Winnall Beds and Portatataka
Formation, and the third folded the Winnall Beds bcfore the deposition of
“he Cambrian Cleland Sandstone. An orogeny affected the MacDonnell Range
area and uplifted large blocks of basemont rocks and Amadcus Basin
sediments aftor tho deposition of the Merecnie Sandstone. The last period
of major folding occurred after tho deposition of the Perinjara Formation.
Only one major fault has beon mapped on the Lake Amadeus Sheet area. Fold

axos trend north-ncrth-west.

Several diapiric structures, which may have originated in the
Bittor Springs Limestonc, arc presont on the Lake Amodeus Shcet area, and
there is evidence from one diapir that movement of the intrusive gypsum
and other evaporites occurred after the folding of the Winnall Beds. The

youngest period of movement in the intrusions is not known.

Structural traps for petroleun are present on the north-west
part of the Sheet area where thick marine Palaeozoic sediments are
preserved in anticlines. The diapiric structures are also possible traps
for oil,

Pelletal phosphate deposits occur in the Ordovician Larapinta
Group, particularly in the Stairway Sandstone. The phorphate oocurs in
thin beds which glve analyses up to 22% P205.
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INTRODUCTION

General

During the period from 27th May to 9th October 1962, A.T. Wells,
L.C. Ranford and P.J. Cook, geologists of the Bureau of lMineral Resources,
Geology and Geophysics, mapped the Lake Amadeus (G52-4) 1:250,000 Sheet
area, They also visited a few geological points on the adjacent
Hernannsburg (F53-13), Mount Liebig (F52-16), Henbury (G53-1) and Ayers
Rock (G52-8) Sheet areas., D.J. Forman and A, Stewart mapped part of the
western side of the Lake Amadeus Sheet area,

This mapping was a continuation of that done by Wells, Forman
and Ranford in 1960 and 1961 on the Rawlinson (G52-2), Macdonald (F52-14),
Mount Rennie (F52-15), and Mount Licbig (F52-16) Shect areas, and it is
part of the Bureau's prograrme to map the Amadeus Basin at a scale of
1:25C,000.,

C.G. Gatehouse, palaeontologist, was attached to the field
party for six weeks. M. Fetherston was draftsman with the party.

Location and Access

The area investigated is in the Northern Territory and lies
between latitudes 240 and 25o south and between longitudes 130030' and
132° east. ‘

There are no permanent settlements within the sheet areaj
the nearest settlements are Wallera Ranch and Tempe Downs, Angus Downs
and Curtin Springs Homesteads. The base camp at Reedy Rock Hole was
approximately 200 miles from Alice Springs, the nearest towm.

The only roads in the area are ungraded station tracks and a
fire-ploughed track which runs from Wallera Ranch to King Canyon.
Graded roads run from Alice Springs to Tempe Downs and Angus Downs,

Most of the Lake Amadeus Sheet area is a Native Reserve or
Crown Land. Some fires and tracks were seen, indicating that there were
some wandering natives in the area, but no natives were seen. The only
stations with holdings in the Lake Amadeus Sheet area are Curtin Springs
and Tempe Downs,

Communications with the Royal Flying Doctor base at Alice

Springs were by two Traegar transceivers and a Pye transceiver.

Climate

The Lake Amadeus Sheet area receives an average rainfall of
less than 10" per annum, most falling in the summer months. However,
winter rains do occur and about 4" was recorded during the 1962 field

Season.
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Summer temperatures are very high, with the mean daily maximum
being over 100°F for many weeks, Day temperature$ are very pleasant
during the winter with the maximum generally no$ exceedlng'BO F, but the
nights are cold with the temperature frequently below 32°F, During the
winter of 1962, several frosts were experienced in the ranges but genefgllr
the winter was considered to be mild. :

The prevailing wind is from the gsouth-east, but the wind bringing
the rain is often from the north-west,

Development,
The area is almost completely undeveloped, apart from a few

tracks, and there are no usable bores in the area. The only bore,
Inindia Bore, is now too saline for cattle and the tank has been
dismantled. All the cattle are watered from waterholes and rock holes,
most of which occur in the George G111 Range and along the southern
margin of Shakes Plain.

Fences have been erocted around many of the water-holes, and
across Shakes Plain,to restrict the movement of cattle,

The main grazing arecas are in the north-east and south-eas?
portions of the area. In the south-east, the fecd is almost oxclusively
‘mulga',but in the north-east, in addition to the mulga, therc is good
grass in the Johnny Creek - Yam Croock aroa and on Shakes Plain., In places,
Parakeolia also forms a welcome addition to the cattle's diet aftor rain.

In the entire area there would not be more than 500 head of
cattle; numerous horses (brumbies) are found throughout the areaj camels
are also common, especially around the salt-lakes; kangaroos are rare,
and no more than 50 were seen in the area during the field season.

The major development which has taken place in the area has been
the establishment of King Canyon in the George Gill Range as a tourist
attraction. The tourists now come by road fgom Alice Springs but it is
likoly that an airstrip will be constructed In the near-future so that
they can be flown right to the Canyon. As 8 rosult of the tourist trade,
it is possible that a graded road will oventually be constructed to the
Canyon from Wallera Ranch,

Survey Method
The mapping was carried out by a serics of reconnaissance
traverses from the batse ecamp established, one mile south of Recdy Rock Holoe,

with somo traverscs from a subsidiary base at Inindia Bore. Two short
reconnaisance traversos into the weste®n and south-westorn parts of the
Lako Amadous Sheot arca werc made by helicopter from a base at Aycrs
Rock. During the fiold season, most gutcrops on the Lake Amadeus Sheot
aroa wore visited. The geology was plotted onto alr-photographs takcen
by the R.A.A.F. in 1950 at a height of 25,000 feet (scale 1350,000).
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The gecology was transferred from airdphotographs to controlled
photo-scale overlay shects in the field, which werc later reduced photo-
graphically, and then redrawn at a scale of 1:250,000. .

Scctions were measured using a 300 ft. steel tape and an Abney
level and the location of these sections indicated on the map, The
sections were calculated and drawn up in columnar form using standard
symbols.

PREVIOUS GEOLOGICAL INVESTIGATIONS

The first explorer in the area was E, Giles in 1872, (Giles 1889),
who after travelling along the Western MacDonnell Ranges, turned south at
Mount Udor and proceeded to the George Gill Range (named after the brother-
in-law of Giles)., From there he continued gouth, and became the first
white man to see Lake Amadeus and Mount Olga (both of which he named "In
honour of two enlightened royal patrons of science") He did not, however,
sce Ayers Rock. Giles then returned to the George Gill Range and from there
back to the Finke River.

Giles was closely followed by W.C. Gosse in 1873 (Cosse 1874).
He sot up a depot on Kings Creek and, like Giles, was much impressed by the
good country around the George Gill Range. He journcyed south to Winnall
Ridge, (briefly mentioning the sandstone ridges he encountered) and then on
to discover Ayers Rock, passing around the eastern end of Lake Amadeus.

It is uncertain when Chewings first came into the area, though
his first journey in 1886 (Chewings 1886) may have taken him into the
eastern part whilst investigating the sources of the Finke River. He
published a series of papers between 1891 and 1935 (Chewings, 1891, 1894,
1914, 1928, 1931, 1935), several of which make brief mention of the area,
particularly the George Gill Range; for some time there was confusion over
the correlation of the sandstone forming this range. Chewings considered
that the George (ill Range was formed by what he called "the Mareeno Bluff
Formation" (Chewings 1894) (now known as the Mereenie sandstone) while
Brown (1892), correlated the sandstones of the George Gill Range with those
of Palm Valley (which was incorrect as these are part of the Pertnjara
Formation).

It is also uncertain when Brown first came into the areca, but it
was probably in 1889 (Brown 1890)., He also mentioned the area in Brown
(1891, 1892, 1895) and referrcd to identifications by Etheridge of Lower
Silurian (later determined as Ordovician) fossils from the sendstones of
the George Gill and Levi Ranges, Brown favourcd a two-fold division of the
sedimonts of the Amadeus Basin into Primery (?Cambrian) and Secondary (those
forming the flat topped mountain), Chewings advocated a three-fold division
of the sediments into the Glen Helen Series (?Devonian), the Mareeno Bluff
Series (lower Silurian in part) and the Walker Creek Series (Cambrian).
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In 1889, W.H., Tietkins travelled around the western end of Lake
Anadeus and prepared a map of the extent of the lake (Tietkins 1891),

The Horn Expedition of 1892 worked mainly to the east of the
area, but spent some fimﬁ in the George Gill Range, where they probably
collected some fossils (Tate 1894). R.T. Maurice travelled along the
wostern margin of the Lake Amadeus Sheet area in 1902 (Murray 1904)
with an expedition travelling from Fowlers Bay to Cambridge Gulf, He
described the conglomerate at Mount Currie (originally named by Tietkins)
and considered it to be the same as that at Mount Olga. In the north-
western corner of the Lake Amadeus Sheet area he described a hill of
"Dolomitic limestone with layers of chert and they present a peoculiar
appearance, as gypsoous mounds outerop almost to the summit, the slopes
look like a2 hillside with snow partially melted". Hewas almost certainly

describing the diapiric structure known as Mount Murray,

In 1906y a government prospecting party under the leadership of
F.R. George (George and Murray 1907) travelled north from the Ayers Rock
arca across Lake Amadeus to near Winnalls Ridge, From here he travelled
due north to Bagot Springs, describing some of the ridges he encountercd
and then across the George Gill Range and Nineteen Mile Creek to Tenpe
Downs Homestead. George finally returned to Alice Springs via King
Creek, Deering Creek, Glen Helen, and arrived in Alice Springs on March
31st 1906.

T.E. Day led a governnent surveying party through the area in
1916, travelling along the castern margin from Ayers Rock, then around
the western end of the George Gill Range finally striking north, out of
the area, to the Treuwor Range.

Ward, Madigan and Mawson all briefly mention the Lake Amadeus
Shect area (Ward,1925, Mawscn and Madigan 1930, Madigen 1931, Madigan
1932), but it is unlikely that they actually entered it.

In 1956, Prichard and Quinlan mapped the southern half of the
Hermannsburg 1:250,000 Sheet area and measured the Ellery Creck section
(Prichard and Quinlan 1962), Their work has since been used as a basis
for geological work in the Amadeus Basin,

Gillespio and Leslie of Frome-Broken Hill Pty. Ltd, undortook
reconnaissance geological work in 1959, in the eastern half of the area
(Leslic 1960), and described tho geology near Inindia Bore, Winnalls
Ridge and the George GAll Rango.

Since 1960 R.M. Hopkins together with consultant geologistsg
C.R. Stelk and D. McNaughton have undertaken geological mapping for the
Magellan Petroleun Corporation to assess the petroleum prospects of the
area (Stelk and Hopkins, 1962, McNaughton, 1962).
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The Lake Amadeus 1:250,000 Sheet area was photo-interpreted for
the Bureau of Mineral Resources in 1960, by the Imstitut Francais du '
Petrole (Scanvic 1961), as part of a photo-interpretation programme
covering the whole of the Amadeus Basin.

~ In 1960 the Rawlinson and Macdonald 1:250,000 Sheet area were
mapped by Wells, Forman and Ranford (1961) and in 1961 the Mount Rennio
and Mount Liebig 1:250,000 Sheet areas were also mapped by Wells, Forman
and Ranford (1962).

In 1962, Forman and Stowart mapped the Bloods Range
1:250,000 Sheet area, which lies to the west of the Lake Amadous Sheet
area (Forman 1963),

Two aeromagnetic traverses crossing parts of the Lake Amadeus
Shoet arca were carried out in 1960 by the Geophysical Branch of the
Bureau of Mineral Resources. A regional gravity survey of the Lake
Amadeus Sheet area was also earried out by the Bureau of Iiineral Resources
in 1962,

PHYSIOGRAPHY

Thq;; are five main physiographic divisions in the Lake
Am2deus Sheet area (see Fig. 3).
A. High Mountain ranges and hills.
B. Low ranges and hills with intorvening sand duncs and sand plain.
C. Sand plain with many sand dunes, and some low outerops.
D. Send plain with dunes.
E. Salt lckes.

A. The high mountain rangos and hills occur entirely in the north-
cast corner of the Lake Amadeus Sheet areca., Hore the peaks rise from 200'-
1000' ebove the general level of the plain, in many places with very stecp
marginal escarpments. At the base of the ranges thore are alluvial fans
and plains, which are in part covered with mulga. Send dunes are gencrally
rare in this division, but in some cases there are dunes on top of the
ranges (e.g. Goorge Gill Range).

The Mereenie Sandstone and the Portnjara Formation form most of
the hills and ranges in this division., Tho drainage pattern on tho
Meroenie Sendstone is controlled by joint plemnes which produce steep,
straight, narrow, valleys (see Fig.;g). The drainage pattern on the
Pertnjara Formation is dendritic, probably because there is no well~
developed joint pattern,

The well~defined strike valleys within the ranges are underlain
by recessively weathering, silty units such as the siltstone division of
the Pertnjara Formation and the Stokes Fomation, The major drainage
pattem follows these valleys.
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B, The low ranges and hills with intervening sand dunes and sand
plain,covif large portions of the Sheet area in the north-west corner near
Mount Ol%pﬁent and Mount Murray, in the eastern margin of the area due
south of the George Gill Range, and in the south-east corner around Inindia
Bore, The outcrops are generally strike ridges rising from 50-200 above
the surrounding plain. The highest ridges are those in which the beds

are vertically dipping, Most of the outcrops within this division are

of Winnall Bods, Pacoota Sandstone, and Mercenie Sandstone. In nany
places, alluvium covered with Mulga flanks the higher outcrops. MNMost

of the sand dunes arec anastomosing or densely braided.

Ce The division of sand plain with many sand dunes and some low

outcrops, covers nuch of the central part of the Lake Amadeus Shect area.

Outcrops are generally very low strike ridges,which may rise
only 2 or 3 feet above the surrounding sand plain. Exposure is very poor
and mostly 'rubbly'. No particular formation is limited to this division.
Sand dunes are very common and arce mainly of the braided type, though in
sone arcas there are well-developed longitudinal dunes e.g. north of
Winnalls Ridge.

D. The sand plain with dunes is confined to the arca around Lako
Amadeus, particularly in the south-west corner of the Sheet area.
Outcrops are rare. The sand dunes are mainly of the braided type, though
there are a few longitudinal dunes. Some of the dunes zre up to 50' high

and most trend south-west.

E. Salt lakes cover parts of the southern half of the Sheet arca
in a wide north-west trending belt. The main salt lake is Lake Amadeus
which has numerous smaller salt-lakes at its margins. Sand dunes are
presont on some of the islands in the lake and soveral barkhan dunes
worc seen.

Therc is no surface water on the salt lakes. In the easterly
armn of the lako, wator occurs 3" -~ 4" below the surface. At this depth.
large crystals of gypsum, up to 1" in diameter are found, Six inches
below the surface an extremeoly sticky; softyblack or grey clay is

encountercd.

The surface of Lake Amadeus is approximately 1500' above sea-
level (Fig. 4), 500' lower than the sand plain at the base of the George
Gill Range, 45 miles to the north.

In the north-eastern part of the sheet area, the drainage pattern
is well established, with most of the creeks following the strike valleys.

Away from the ranges, the drainage in the few well defined creeks
is towards Lake Amadeus, The crecks only flow after heavy rain and the
water is quickly dissipated on the sand plain.
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STRATIGRAPHY

Genoral

No older Precanmbrian rocks are present on the Lzke Amadeus Sheet
area and the basal sandstone of the Amadeus Basin sediments, the Heavitroee
Quartzite, is not exposed. The oldest exposed rocks are dolomite, silt~
stone and sandstone and possible glacial beds of Upper Proterozoic age
which are unconformably overlain by sandstone, siltstone and minor
dolomite of Upper Proterozoic to possibly Cambrian age. These are
followed conformably by sands‘one, siltstone and sparsely fossiliferous
dolomite of Cambrian age, or in places unconformably by deltaic sand.
Tho Cambrian sediments are followed in turn by richly fossiliferous
Ordovician sediments. A thick section of undifferentiated Palaecozoic
siltstone and sandstone follows conformably on the Ordovician rocks.
Thin remnants of possible Mesozolc and Tertiary scdiments have been mappod
as woll as suporficial Quaternary deposits.

The relationships of the Anadeus Basin sediments is shown
diagranatically in Fig. 5 and Tcble I and sumarised in the accompanying
table (Table II). Thicknesss of Proterozoic and Palacozoio formations
from measurcd sections are shown in Table III,

All new stratigraphic names defined in this roport have boen
approved by the Torritories Division of the Stratigraphic Nomenclature

Committooe.

Specimen and reference points shown on the geological mop and
referred to in the text are prefixed by the lettors LA.

UPPER FROTERQZOQIC
Bitter Springs Linestono

The Bitter Springs Limestone (Joklik, 1955) is naned from the
type locality at Bitter Springs Gorge, 40 nmiles east-north-cast of Alice

Springs. On tho Lake Amadous Sheet area tho formation of limestone,
dolonmite, siltstono and sandstone which is overlian either disconformably
or with a slight angular unconformity by the Areyonga Formation and
confornably by the Inindia Beds and unconformably overlain by both the
Pertatataks Formation and the Larapinta Group, is identified with the
Bitter Springs Limestone., The base of the formation is not exposed in
the Lake Amadous Sheet area,.

The Bitter Springs Limostone occurs in an inlier in tho core
of the Parana Hill Anticline, at Mt, Murray and at several small isolated
cutcrops between Lake Amadeus and the George Gill Range and noar Inindia
Bore on the south-eastsrn part of the area. Outcrops of the Bitter
Springs Limestone in the core of the Parana Hill Anticlinc arc well
oxposed in strike ridges. At Mt. Murray therc are well exposed pinnacles
and ridges of contorted Bitter Springs Limostone., Xlsewherc the
formation is poorly exposed in low nounds and small hillocks,
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TABLE 1T

STRLTIGRAPHY OF THE LAKE AMADEUS SHEET AREA

MAP

MIXIMUM THICKNESS

1‘1 I p i, 4
GE FORMATION SYMBOL IND LOCALITY LITHOLOGY TCPOGRAPHIC EXPRESSION REMARKS
Qa Alluvium and river gravels. Strcam deposits, alluvial
flats and seree slopes.
QUATERNARY Qs Lieolian sand, Duncs and sand plain.
Qt Evaporitcs Beds of salt lakes.
Q1 Travertine Low mounds
Qg Limorphous gypsume . Low mounds and encrusta-
n tions.
Te 20" + Eastern George Gill Boulder conglomeratc. . Caps mesas. Confined to arca ncor
TERTTARY Range. ' George Gill Range.
T 20" + Ncar Inindia Bore. Limcstono. Mounds and low mesas. Confined to Inindia Borec arca.
MESOZOIC M 40" + Eastern George Gill Silty sandstone, poorly sorted Mesas. Most cxposures in George
Range. sandetone and siltstone. 1 Gill Range.
: . Pzp{a) 2800! + Measured on photo- | Siltstonc and silty limecstonc. Underlies valley floor.
PERTNJARA
graphs on south flank
FCRMLTION i e e
of Mereenie iAnticline.
(Siltstone only)
P Pzp(s) Red-brown and white sandstone. Prominent rugged ranges.
_ Pzn(2) 2230t Nerth flenk, White sandstone with large Rugged topography in ranges | Contains single speeimen of
UNDIFFER~ MEBﬁENIE Johnnys Creck crogs-beds. or lowridges in sand plain. | "Cruziana" and "pipc rock™.
SLNDSTONE Pzm(1) ) ALnticline. Red-brown sandstonc and some Promincnt scarps.
L | ENTILTED, siltstene.
. Polymictic conglomerate with . . . . .
gg%g{oﬁg§§%g Pzc - phenoclasts of porphyry,rhyolitc High rounded hills. Possibly Cambrian in age.
y fads basalt, quartz, quartzite and
sandstonc up to 24" across in
L ! matrix of coarse sand.
’ ;
STOKES ot 1180!' 8 miles S.E, of Thin bedded limcstonc with Forms strike valleys. Outcrops mostly very poor.
I FPCRMATION Bagot Springs. marinc fogsils, siltstonc, shale
L and fine silty sandstonc.
A . i G | STATIRWLY Os 780! West part Johnnys Sandstone, siltstone and thin Resistant sandstone beds Contains thin beds rich in
ORDOVICILN P R SANDSTONE Creck Anticline. beds of limestone. Marine fossils. form sharp ridges. phosphate.
0
I
N U | HORN VIILEY Oh 2851 Ochre Hill. Siltstonc, and bluc-grey & fawn Forms strikc valleys. Qutcrops very poor.
7 T | SILISTONE limestone. Marinc fossils.
E
- PLCOQTL 6/ 0p 1060' South-flank Parana Medium and coarsc sandstone, in Strike ridges.
&/01 SLNDSTONE Hill Zinticline, places conglomcratic., Marine
fosgils.,
GOYDER 6g 850t  Northern-flank of Silty sandstonc, silty lime- Low rounded hills. Very poorly exposed in
0 MEMBER Parana Hill inticline§ stone, and siltsbonc. most places.
P
g F | PETERMANN 8e 640! South-flank of Perana| Medium and thin-bedded rod-brown
R O SLNDSTONE Hill f4nticlinc. sandstonc with minor siltstone. Strike ridges.
7 R | MEMEER -
7 L M | DECEPTION 8d 460! South-flank of Parana] Siltstone and shalc with mica- Underlics velley floor. Poor ouberops.
0 4 | MEMBER Hill inticline. ccous hacmatite, minor red-lrown
o7 sandstonc.,
I .
CAMBRIAN g 0 ILLARA i 420" North-flank of Parana| Poorly bcdded red-brown sand- Strike rid
N | SLNDSTONE Hill Ankicline. stonc with clay pellets. TLKC TLABCS.
T MEMBER _ ,
0 . TEMPE 6t 4L00'+ North-flank of Parana Red, blue-grey, grey-green sils- | Forms valleys. Dolomite
6p MEMBFR Hill Anticline stonc, glauconitic sandy dolomite, | usually forms small
) glauconitic and feldspathic ridﬁes or lodges on
~ sandstonc. Marinc fogsils, vallcy slopes. .
ENINTAL en 460! Parana Hill Rea—brown sandstone with clay Strikc ridges,
SLNDSTONE Lnticlinc, pellets and chert fragments. Basal]
I MEMBER part glauconitic and calcareous.
Weathers massively.
CLELAND 6c 1570' 4 miles west of .Poorly sorted, pcbbly, micaccous | Low hills, some strike Probably lateral cquivalent of]
SALNDSTONE Kulpi Rock Hole. sendstone and interbedded red- ridges. Petcrmann 8andstonc Member,
brovn siltstonc. Deception Member and Illara
C ‘ Sandstonc Membor,
WINNLLL Puw 5700+ N.E, of Inindia Borc. | Sandstonc, finc conglomcrate Prominent sharp ridges. Probably latcral cquivalent
BEDS Measured on photo- and intcrbedded siltstone. of Pcrtatataka Formation.
graphs. Some ?worm tubcs and casts. Possibly Cambrian in part.
v \ }
PERTLTLTAKA Bup 1401 Zouth-flank of Parana| Siltstonc, sandstonce and minor
FORMAT ION Hill inticline. limestonc
UPFER ININDIA Interbedded siltstone, chert, Rubble covered flats and Correlated with Arecyonga
PROTEROZ0IC BEDS Bun - chert breccia, medium and low ridges of chert and Formation.
coarsc sandstonc. Striated chert breccilae
cobbles in overlying scree.
LREYONGA Pua 750! Corc of Parana Hill Tillitic textured claystone, Poor exposurcs in low
FORMATION inticline. siltstonc and sandstone; silty rounded hills.
feldspathic sandstone and
» _ minor siltstonc and limestone.
; BITTER Bub 1660!' Core of Parana Hill Dolomite with minor limcstonc Low hillg, strike ridges, Formation probably contains
| SPRINGS Anticline. giltstonc and sandstone. and small pinnaclcs. thick evaporites and gypsum
; LIMESTONE at depth.




TABLE ITI

SECTION UMBEIR
FORMATION | MAP - ) : ) -
SYMBCL LAW 1 | LAW 2 | HYW 1 | HGW 1 | LAR 1| LAR 2 | LAR 3 | LaC 1 | LaC 2, LAC3 | LG 4 | LAC 5| LAC 6 | LaC 7! LAC 8 | L4C 9 & Lic11| LLC1Z | LACI3
10
PERTNJ ARA Pzp(a)
FORMAT ION (s) NE A 4 P NM NPS NPS A NM NI M NM A A A L NM A 4
MEREENIE Pzm(1) 19681+ A
SALNDSTONE (2) (768! meas- P NM NM NM NPS M M Nw M NM L L NM NM 22341 NM NM
ured,
1200!
photo- ;
interpreted) !
STOKES A
FORMATION | Ot 464, NM 1093 | 1108! NE 217+ gL NM 9531 NM i L NM 1182! NM P NM
STLIRWAY 3
SANDSTONE | Os 203! | NM 5881 | 622t { 60'+ | NM NM 5531+ 784 5161 | WM NM NM 653! 991+ | 199+
HORN VLLLEY ’ Y
SILTSTONE | Oh 182! NM 1981 2361 | g0 NE NE NE 2731 1791 280! 285! 144! 2171 160! NE
PLCOOTA ;
SLNDSTONE | 6/0p 301+ NM 10521 | 1062! | 60 | | M M NI M 5161+ NM 2651 1
! , |
GOYDER L ‘l, ¥ ;
MEMEFR 6g A M 8511 | 621 | & v j’ | IE NE NN il NM il 293" | 4
PETERMANN | | | ;
SLNDSTONE | 6e y oot | : % - - : :
| 1
DECEPTION ' v | 'é
MEMBER ed A NM 3181 4611 L z , { I |
TLLARA See ; | i | 1 v :3
SANDSTONE | 6i IA Section| NM 4211 272! L ; i v : = L
MEMEER LIR 2 | ' | | ”!
TEMPE v ; !' ! ‘ ' ! ;
MEMBFR 6t A 521t | 5901 } 400T+f 384! A ; In
ENINTA | | ;
SLNDSTONE | €n L 21391 NM NM 4561 A : ! 5 L
MEMBER ? ?
CLELAND ! f | | ! !
SLNDSTONE | 6c NE A A I L A P ; i 1568!
WINNLLL + :» :
BEDS Puw NE A A L L NE : NE
PERTATATAKL ! ! i !
FORMLTION | Bup A L 831+ M P 159! A ; : ‘ ? %
(REYONGA 5 | ! , |
FORMATICN | Bua A 76+ P A NPS 472! L | f ; ; { | !
' | : i ! ! \ : !
BITTER , ] : | : * E. -; |
SPRINGS Bub NE 16621+ P 2 NPS See NE | : ! ; : ! | :
LIMESTONE LLW 2 ¥ ¥ ¥ v v v Y v v v T ¥
HY - HENBURY SHEET AREL L -  ABSENT FROM SEQUENCE
HG -  HERMANNSBURG SHEET AiRBA P .. POOR OR INCOMPLETE OUTCROP
Li - LLKE LMIDEUS SHEET AREA NE -  NOT EXPOSED (MAY BE PRESENT)
NM -  NOT MEASURED (GOCD OUTCROP PRESENT)

NPS

NOT PRESENT DUE TC STRUCTURE
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A soction (LAW?) was neasured through the formation in an inlier’
in the core of the Parana Hill Anticline. Here the formation dips at
angles generally in excess of'50° to the south and thero is no eovidence
of repetition of beds within the formation. The base of the formation is
not exposed. It is overlain either disconformably or with a slight
angular unconformity by the Areyonga Formation and with an angular
unconformity by the Pertatataka Formation. The section measured in the
Bitter Springs Limestonc gave 1670 feet of dolcmite, minor limestone and
dolomitic limestone, which all contain variable amounts of nodular, thin
bedded and laminated chert, and interbedded siltstone and sandstone.

The dolomitic and calcareous parts comprise 75% of the measured section,
siltstone about 22% and sandstone about 3%, The dolomite is mostly hard,
dark grey and in places purple-brown, pink or yellow, fine grained,
laminated, thin or medium bedded, with variable amounts of whiteq grey
and pink chert. Some specimens of fresh dolomite are foetid. In rare ’
places in this seotion the dolomite contains about 5% angular detrital
quartz up to 3 mm. across. Near the top of the formation the dolomite
contains abundant rounded grains and pebbles of chert up to 1% inches

acrosSs.

Stromatolites are abundant in the lower 300 feet of the
formation and form small bioherms, Some stromatolites occur in tho upper

fow foet of the formation but they are not so abundant.

The largesb thickness of siltstone occurs in the interval 400-
700 feet above the base of the formation. In most places in the formation
the siltstone contains thin beds of dolomite.

The occurrence of sandstone in the Bitter Springs Limestone has
not been recorded previously. The sandstone is 56 feet thick in section
LAW2 and its base is 200 feet from the top of the formation. It is white
or pale brown, well sorted, medium and friable with very little inter-
stitial material. The sandstone is present as discrete lenses within the
formation.

An unexposed interval representing a thickness of section of
about 215 feet occurs betwcen the top of tie Bitter Springs Limestone
and thc Areyonga Formation. No direct contacts were seen between the
two formations in the Parana Hill Anticline.

No other soctions were measured in the formation because of

inccomplete exposure or severe contortion of the beds,

In arcas outside the Parana Hill Anticline the outcrops of the
Bittor Springs Limestono are mado up mostly of dark-groy or yellow
dolomite with minor amounts of interbcdded siltstone. In several places

the formation contains beds of sandy dolomite which may contain a few
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fragments of dolomited In some placos these sandy sections have some
small cross-bods, The chert in the Bitter Springs Linestone is in
places oolitic and where all the dolomite and limestone has becn
silicified (e.g.'LA235) the original oolitic nature of the rock is

preserved in the silicoous material.

Meny of the isolated outcrops mapped as Bitter Springs
Linestone occur in diapiric structures and are associated with masses
of sheared and contorted rock gypsum. The diapiric structures indicate
the possibility of inclusion of thick evaporites in thi formation.

Bpik (persicomm.) has sﬁggested that because the Cembrian Period was

one of widespread gypsum formation in Australia, it may be inferred

that the dolcomite outcrops in diapiric structures may be Cambrian in age.
However the stratigraphic position of the formation (for example in the
Parana Hill Anticline it occurs unconformably below Lower Cambrian
fossiliferous horizons) indicates that it is Upper Proterozoic in age
and can be identified with the Bitter Springs Limestone.

In the Inindia Bore area the Bitter Springs Limestone is
overlain by the Larapinta Group but the nature of the contact is not
known. In other areas the formation is overlain apparently conformably
by the Inindia Beds and at one locality (LA525) the contact is
gradational., In several places where the Bitter Springs Linestons
crops out in diapiric structures the formation has probably intruded
the Winnall Beds. The details of these diapiric structures are
discussed elsewhere in this report. In the Parana Hill Anticline the
Bitter Springs Limestone is unconformably overlain by the Pertatataka
Formation, The base of the Bittor Springs Limestone is not exposed on
the Lake Amadeus Sheet area.

Areycnga Formation
The Aroyonga Formation was defined by Prichard and Quinlan
(1962) as "...... the unit, corsisting essenticlly of two members, a

siltstone and a quartz greywacke, which disconformably overlies the
Bitter Springs Lincstone at Ellery Creck and is conformably overlain by
the Pertatataka Formation." Prichard and Quinlan (op.cit.) say that the
lower siltstone menbor consists of interbedded tillitic siltstone,
quartz greywacke, pebble conglouerate, a boulder bed and a few thin beds
of yellow limestone. The upper member is a quartz greywacke containing
up to 15% feldspar.

On the Lake Amadeus Sheet area only one outcrop of the Areyonga
Formation has been mapped, and this occurs in an inlier in the core of
the Parana Hill Anticline. Exposures of the formation are poor with
the exception of some beds of resistant silty quartz sandstone and
boulder beds,
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Tw6 incomplete sections have been measured through the formatione
At LAR2 470 feet of the formation is exposed. 750 feet of 8cction was
measured at LAWZ2 where a largerarea of the unconformably overlying
Pertatataka Formation has been removed, The top of the formation is
concealed bencath the unconformity and there is only 12% exposure in the
section. The poorly sorted pebble and boulder beds which are partly
exposed in the lower 400 feet of the formation contain fragments of red-
brovn and grey dolomite (from the Bitter Springs Limestone), clhert,
siltstone, gneiss, and basic igneous rocks in a matrir is greoy rock flour
and calcarcous sand. Some of the boulders measure 2 Peet across. The
uppoer part of the formation contains silty red-browm do}omite and poorly
sorted silty sand with feldspar fragments. Therc is some shale scree in
this part of the section. Striae are well preserved in the yellow brovm

partly silicified siltstone fragments. Many of the fragments are facetted.

At Section LARZ2 there is 18% exposure of 470 feet of the
formation, The topmost 16 feet of the formation contains well rounded to
subangular boulders of sandstone, quartzite, dolomite, chert, gneiss and
mica schist in a clay matrix., The only other exposed part of the
formation occurs about 170 feet above its base and 1s made up of siltstone
with subangular and subrounded erratics of chert, dolomite, sandstone and
granite gneiss up to two feet in diameter, lMany of the boulders are
striated.

The abundance of dolomite fragments in many parts of tho
formation indicates considerable erosion of the underlying Bitter Springs
Limestone and the disconformable or possible unconformsble relationships
between the two formations, The Areyonga Fomation is unconformably

overlain by the Pertatataka Formation.

The Aroyonga Formation contains no fossils with the exception of
stromatdites in the derived boulders of Bitter Springs Limestone, The .
formation occurs stratigraphically well below the fossiliferous Cambrian
Members of the Pertaocorrta Formation and is regarded as Upper Proterozoic.
It is corrclated with the Inindia Beds because of their similar strati-

graphic position.

Inindia Bods

The Inindia Beds is a noew -aame applied to the sequence of

siltstone, sandstone, chert, chert breccia and thin intor beds of
dolomite which conformably overlies the Bitter Springs Limestone and

is overlain, probably unconformably, by the Winnall Beds, The thickncss
of the Inindia Bods is unknown because of poor exposurcs and incomplete
sequences, The reference area lies 36 miles south-east of Mt. Murray.
The Beds are named after Inindia Bore in the south-east corner of the
Lake Amadeus 1:250,000 Sheet areca.
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The Inindia Beds occur in isolated pcor outcrops between Mt,
Murray and Inindia Bore, to the north of Lake Amadeus. The Beds crop out
usually in low mounds or on rubble covered flats, with low ridges of the
more resistant chert beds. On the northern margin of Lake Amadeus the
Inindia Beds form the beds of some salt pans.

| The Inindia Beds include thick sections of white, brown, red-
brown and grey, thin and medium bedded, well sorted and some sandy silt-
stone, white, fine and medium. in places poorly sorted sandstone, thin
beds of chert and chert breccia and a few thin interbcis of silty, fine,
brown dolonite. Parts of some outcrops of the Inindia Beds are overlain
by scrce which contains striated pebbles and boulders of dolomite, élgal
dolomite (probably derived from the Bitter Springs Limestone), siltstone
and chert, together with boulders of metamorphic rocks (Fig.6). None of
these boulders have been found in situ in the’Inindia Beds,

The Winnall Beds probably overlie the Inindia Beds with an
ahgular unconformity. The contact is not visible and the unconformity is
assumod from the scanty dip information which is available in the Inindia
Beds of the rofercnce area, The conformable and gradationzl contact of the
Inindia Beds with the Bitter Springs Limestone was seen at LA525. In the ..
‘re?er%%%%’ near LA235, the Inindia Beds occur near outcrops of oolitic
chert which is possibly silicified Bitter Springs Limestone. The nature

of the contact here is not visible.

The Inindia Beds contain no fossils, Its stratigraphic position
between the Winnall Beds and Bitter Springs Limestone suggests that it is

Upper Proterozoic in age and can be correlated with the Arcyonga Formation.

Pertatataka Formation
The Pertatataka Formation was defincd by Prichard and Quinlan
(1962) as 'the sequence of siltstone which conformably overlics the

Arcyonga Formation and is conformably succeeded by the Arumbera Greywacke'.
The name was dorived from the Portatataka Series of Madigan (1932) which
was lator divided into tho Areyonga and Pertatataka Formations by
Prichard and Quinlan (1962).

At the type section 3 miles west of Ellery Creck in the VWestern
MacDonnell Ranges the Pertatateka Formation is 2,200 feet thick (Prichard
and Quinlan, 1962),

Tho Pertatataka Formation is only exposed in the north-castern
part of the Lake Amadcus Shoot arca, in the core of the Parana Hill
Anticline. In this clongate domal structure the unit unconformably
overlies the Bitter Springs Limestone and the Areyonga Formation and is
disconfornably or unconformably overlain by the Portacorrta Formation.
Tho Pertatateka Formation is poorly exposed with the oxeccption of sone
beds of sandy dolomite, The only section measured (LAR 2) gave a thick-
ness of 159 feet.



Fig. 6. Striated and facetted pebbles and cobbles
in scree overlying the Inindia Beds.
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In the Parana Hill Anticline, somo pale red-brown and pink-brown,
lanminated, micaceous siltstone and shale crop out under a protective
capping of yollow-brown and crean, sandy dolonite and similar fine
sodiments are thought to occupy most of the concealed interval. The
sandy dolomite and calcarcous sandstone interval is not norc than 10 foeot
* thick but forms a prominent ridge or escarpment around the domal structure.
Thin bods of black, grey and white chert breccia crop out above the
carbonate horizon in Parana Hill Anticline and in the anticlines to the
Bast on tho Henbury Sheet areca. The Pertataka Fermaticn overlies the
Bitter Springs Limestone and the Areyonga Formation with a strong
angular uncenfornity in tho Parana Hill fnticline. The upper boundaxry
of tho Pertataka Formation is poorly defined in this arca but it is
suspected to be just above the chert breccia horizon mentioned previously.
Tho siltstone and sandstone sequence above the chert breccia has been
nepped as the Eninta Member of the Pertacorrta Fornation and appears to
lie with a small angular discordance on the Pertatataka Formation at the
eastern end of the Parana Hill Anticline and in the cores of anticlines

to the east on the Henbury Sheet area.

The Pertatataka Formation is considered to be laterally
equivalent to the Winnall Beds, which crop out on the southern half of
the Lake Amadeus Sheet area. The Winnall Beds consist of a sequence of
siltstone and sandstone which attain a thickness of more than 5,000 feot
in the Inindia Bore arca and which are unconformably overlain by the
Portaoorrta Formmation, the Cleland Sandstone and Larapinta Group sediments,
The Winnall Beds unconformably overlie the Inindia Deds which are considered

to bo laterally equivalent to the Areyonga Formatiaon.

In the Western MacDonnell Ranges, the Pertatataka Formation is
probably between 2,000 and 4,000 feet thick and lics aﬁparently conform=-
ably botweon the Areyonga and Pertaoorrta Formations. In the Gardiner
Range, tho Portatataka Formation is approximatoly 2,000 feet thick and
lies apperently conformably on the Areyonga Formation and unconformably
beneath the Pertaocorrta Formation. However, in the Parana Hill Anticline,
tho Portetataka Formation is only 160 foet thick and lies with e markod
angular unconformity above the Aroyonga Formation end with a slight

angular discordance beneath the Pertaocoorrta Formation.

The marked thinning of the Pertatataka Formation in the Parana
Hill Anticline and the relationships with the underlying and overlying
units suggest that there may have been structural growth during
deposition in this area. Alternatively, after the folding whaich
followed the deposition of the Areyonga Formation this area may have
remained above the level of sedimentation during most of the time in which

the Pertatataka Formation was being deposited in the areas to the north.
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Structural growth during deposition is favoured because of the lack of any
basal conglomerate in the Pertatataka Formation in the Parena Hill
Aanticline.

The unconformity above the Pertatataka Formation is not very

marked and there is no evidence for any great loss of section along strike;

No fossils have been found in the Pertatataka Formation and the
age of the unit can only be deduced from its stratigraphic position. The
overlying Pertacorrta Fomnation contains fossils of a late Lower Cambrian
or oarly Middle Cambrian age in the north-east corner of the Lake Amadous
Sheet arca, The Pertatataka Formation is tentativeoly regarded as being
of Upper Proterozoic age.

Winnall Deds (new name)

The name Winnall Beds is given to the sequence of siltstone,
sandstono and pebbly sandstone which lies probably unconformably above
the Inindia Dods and unconformably below the Pertaocorrta Formation,
Cleland Sandstone, and Larapinta Group.

The beds are named from Winnall Ridgo, & prominent feature in tho
southern half of . the Lake Amadeus Sheet arca. Winnall Ridge was originally
namcd by Gossc (1874) after a member of his party.

The Winnall Beds crop out as prominent strike ridges throughout
a 30 miles wide strip of couniry which extends from the south-east to the
north-west corner of the Lake Amadeus Sheet area, The blocky, silicified

sandstone of the Winnall Beds gives a jagged outline tco the outerops,

No section has been measured through the Winnall Beds, but it
is estimated from field and photographic evidence to have a thickness
of at least 5,000 feet in the south~cast cormer of the Lake Amadeus
Sheet area. The thickness of the unit in the other areas is uncertain

because of incomplete exposure.

A three-fold division of the Winnall Deds is possible from the
air-photo pattern; the threec divisions are a lower and upper silty unit
and a middle sandstone unit.

The lcwer silty unit comprisos red-browm and grecn, partly
calcareous siltstone, with some interbeds of fine grained, grccn sandstone,
two to throee inches thick. Exposure of this lower unit is vory poor, It
only crops out in creck beds on the north side of Winnall Ridge and on the
north side of the long ridge to tho west of Winnall Ridgc.

The middle unit consists of sandstone which is grey, white or
brown, medium tc coarse grained, sub-rounded, poorly scrted, and has a
white silty matrix in places. There are some very coarse pebbly beds in

which the pebbles are angular and consist of chert, oolitic chert, vein
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quartz and silicified sandstone, The bedding varies from medium to very
thick; cross-bedding is very well developed (a feature which makes some
parts of the Winnall Deds superficially similar to the Mereenie Sandstone)
and features such as slumping, ripple marks, scour and fill structures,
mud cracks, synaeresis cracks (White, 1961) and mud-pellet markings are
very common. This middle uhit weathers bfown or grey and because it is

strongly silicified forms prominent ridges.

The sandstone ¢f tho middle unit of the Winnall Beds is inter-
bedded in places with poorly oxposed, green siltstone bui this only
constitutes a very minor part of the total thickness of the middle unit.

The upper silty division is made up mainly of siltstone with
some thin-bedded, silty sandstone. The siltstone is white and pale green,
fine grained and laminate. It is soft and weathers grey-green or brown.
The silty sandstone is grey and green, moderately rounded, poorly sorted,
thinly bedded with some fine cross-laminations, and ripple marks. Both
the siltstone and the sandstone interbeds of the upper division of the
Winnall Beds are very poorly exposed, and only crop out in creck beds,

The relationship of the Winnall Beds to the overlying and
underlying formations is obscured, though in the central part of the
Lake Amadcus Sheet area there is evidence of an angular unconformity of
about 50° between the Wirnall Beds and the underlying Inindia Beds.

The contact with the overlying Pertaoorrta Formation is mostly
poorly exposed but in the south-east corner of the Lake Amadaus Sheet
area, where exposure is moderate; there is thought to be an angular
unconformity of 20° to 30° botweon the two units, The boundary betweon
the Winnall Beds and the Pertacorrta Formation is marked by the change
from the upper siltstone of the Winnall Beds to the coarse sandstone of
the Pertaocorrta Formation (The sandstones arc vory similer to those of
the middle division of the Winnall Beds). In the south-east corner of the
Lako Amadeus Sheet arca the Winnall Beds arc also overlain by the
Pacoota Sandstone with a well exposed angular unconformity of about
45° (sce figs 11 and 12).

The Winnall Beds have fossil tracks and trails in some beds
but the majority of thesc markings are indeterminate. One fossil (LA 508)
found in the long strike ridge 30 miles south-cast of Reedy Waterhole
consists of "sandsticks", approximately one cm. in diameter and 10-15
cms, in length, lying close together and parallel to each other; they
arc horizontal to the bedding plane and occur in large numbers, forming
colonics at this one locality (sce Figure 7).



FPig. T "Pipe-rock" in Winnall Beds. * L "Pipes"
(cf. Syringomorpha) parallel/¥he bedding.
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Opik (pers. comm, ) has suggested that this trace fossil is
comparable with Syringomorpha (Northorst) which is described as follows
by Hass, Hantzschel, Fishor, Howell, Rhodes, Muller and Mocre (1962) 3~

"Roller-like sticks several cm. in length and one to two
mm. in thickness lying close togothers slightly arched touching
cach other along whole length and forming complote slabj
occurring in large numbers indepondent of bedding. (Possibly
soaweedy work of gregariouc worms on flat sub-stratum
according to Rudolf Richter)."
Thus, the main difference between the pipes in the Winnall
Beds and Syringomorpha is the larger diameter of the pipes; this
prevents any certain application of the generic name, The mode of
embedding of the pipes and their structure are however very similar

to Syringomorpha.

On a basis of the similaritics betwoen the pipes of the Winnall

Beds and Syringomorpha it is possible to speculate on a Cambrian or

possibly even Lower Cambrian age for the Winnall Beds.

The Winnall Beds are tentatively correlated with the
Pertatataka Formation from its stratigraphic position tetween the

Pertaoorrta Formation and the Inindia Beds.

CAMBRI AN
Changes of Nomenclature and New Rock Units
As a result of mapping the Lake Amadeus and Mount Liebig Sheet

areas together with brief reconnaissance traverses to the Vestern

MacDonnell Ranges, it has been decided to change some of the existing
nonenclature as defined by Prichard and Quinlan (1962), and to define

some new units.

The changes to the existing nomenclature arc:-—

1. The Pertaocorrta Group has been downgraded to Pertaocorrta
Formation and its constituent formations to members.

2, The Arumbera Greywacke has been downgraded to Arumbera
Greywacke Member and has been included in the Pertacorrta Formation.
The reasons for these changes aret-

L The Arumbera Groywacke is considered to be lithologically
related to the Pertacorrta Group and was originally included in the
'"Patacorrta Scries!’ g%?ﬁ%ﬂgg%gd(1930).

2. The overall lithology of the Pertacorrta Group (plus the
Arunbera Groywacko) is recognisable away from the type area but the
individual formations arec not, This means that new formations (and
hence a new group) nust be established at localitics aweay from the type
arca., It is considered preferable to downgrade the defined unitsg
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use one nane (Pertacorrta Formation) for the sequence and to define new

nenbers for distinct rock bodiss within this sequence,

The downgrading of the cxisting rock units is considered to be
desirable at present, but a reversion to the old status may bo possible

onh the completion of the mapping of the Amadeus Basin.

Five now members have been differentiated within the Pertacorrta

Formation, The now units have been mapped on the north-east corner of the

i Lake Anadeus Sheot area and lave beon rccognised on tlie neighbouring Mount
Liebig, Hermannsburg and Henbury Shect areas.

S Portacorrta Formation

The name Pertacorrta Fornmation is used for the sequence of
interbodded siltstone, sandstone, dolomitic limestone, shale and quartz
groywacke which lies conformably bencath the Pacoota Sandstonc and both

confornably and unconformably above the Portatataka Formation.

The type 1oca1ity of the Pertacorrta Formation is in the
MacDonnell Ranges ncar Ellery Creek and the unit includes both the
'Portaocorrta Group' and 'Arumbera Greywacke'! of Prichard and Quinlan
(1962).

Mawson and Madigan (1930) first used the term 'Patacorrta

Series' for 'the interval from the middle quartzite to the base of the

upper or Pacoota quartzite's i.e. the Arumbera Groywacke, Hugh River

Shale, Jay Creck Limestone and Goyder Formation cf Prichard and Quinlan

(1962). Chewings (1931) altered tho spelling to 'Portaocorrtz Serics'

and Madigan (1932) said 'the Portacorrta Series lies between Nos. 3 and

4 quartzitos and includes No,3' (i.c, units Arunbera Greywacke to

Goyder Formation inclusive of Prichard and Quinlan (1962). However,

in the scme paper, Madigan used the heading 'No.3 quartzite and

Portaoorrta Sories' and Prichard and Quinlan (1962) clain by infercnoe,

that tho No.3 quartzite, was not included in thc Perxtaoorrta Series!.

Prichard and Quinlan (1962) thon state that 'The name Porbtaocrrta Series
. was uscd essentially as a rock term and is hence changed to Fertaocorxrta
Group, which is dofined as consisting of the Goyder Formation, Jay Creek
Lincstone and Hugh River Shale. The Group is conformable betwoen the
Arumbera Groywacke below and the Pacoota Sandstone above'.

The neme Pertacorrta Formation is uscd in this roport for the
sequence first termed 'Patacorrta Serles' by Mawson and Madigan (1930)
and this Formation contains the following members in the type arca in
the MacDonnell Range:— Coyder Member, Jay Crcck Linestonc Member,
Hugh River Shale Member and Arumbera Groywacke lMember. In the core of
the Paranz Hill Anticline on the Lake Amadeus Sheet arca, the Pertaoorrta
Formation has been divided into the following Mcemberss Coyder NMember,




.~

19.

Potermann Sandstone Member (new name), Deception Member (new name),
Illara Sandstone Member (new nzne), Tempe Member (nsw name) and Eninta
Sandstone Member (new name). The type area for these new members is in
the Gardiner Range on the Mt. Liebig and Hermannsburg Sheet areas,

The Pertacorrta Formatbicn crops out on the eastern half of
the Lake Amadeus Sheet area as low ridges and-hills. The best oxposures
are in the core of the Parana Hill Anticline where the more resistant
units stand up as ridges apprcximately 300 feet high{ One incomplete
section and one complete section were measured through the Pertaocorrta
Formation. The complete section (LAR2) was measurcd on the southern
limb of the Parana Hill Anticline and gave a thickness of 2,833 fect,
which is considerably less than thai measured in the Gardiner Range
(approximately 5,300 feet) or at Ellery Creek (4,175 foet)., The
decrease in thickness may be a reflection of the proximity of tho
basin margin or it may be due to structural growth during deposition.

The dominant lithology of the Pertacorrta Formation on the'Lake
Amadeus Shect arca is the red-brown and purple-brown, micaceous sandstone
which forms three separatc ridges in arcas of good exposure. These units
have becn mapped as Mombers in the Parana Hill Anticlino but owing to their
lithological similarity have not been differentiated in the poorer
oxposurces olsewhore on tho Sheet area. The proportion of arenites to
lutites i1s approximately twicc as great both in the Parona Hill Anticline
and tho Gardiner Rango as in the type scction of tho Formation at Ellery:

Crcolk.

The sondstono members are separated by recessively weathering

units of siltstone, very fine silty sandstonc, carbonate and possibly shale.

The lithologics of the individual lMembers of the Pertaocorrta
Formation will be doscribed separately so further remarks in this section
wi]blg be limited to a discussion of outcrops where division into members
keve not been attempted.

South of the George Gill Range noar Doughboy Creck the
Pertaoorrta Formation is exposed in the core of a west plunging anticline,
The sequence consists of sandstone with interbeds of siltstone, The
sandstone is white, red-brown and purple-brown, medium to coarse grained,
moderately sortod, crossbedded, micaceous and possibly feldspathic, The
siltstone is red-brovm and purple-brown, laminate and micaceous., Travertine
at tho surface suggests that thereo arc some calcarcous units in the
sequenco but tho only oxposure of limestone secn was right in the core
of the structuroc (LA47), Tho pink anmd groy, thin bedded, fine grained,
non-footid limestone is intorbedded with red-brovn, laminated siltstone
and shale at this 1ocality.
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A similar sequence g exposed approximately 12 miles south of

Reedy Rock Hole. The lowest wnit of the Pertaoorrta Formatic:n exposed in ‘
this structure is a sequence of red-brown, micacecus siltstone and shale
with interbeds of light grey, sandy limestone., This is overlain by &
sequence of red-brown and purple-brown, medium to coarse grained, cross-
bedded, micaceous sandstone with scattered, rcunded pebbles of vein quartz,
chert and silicified sandstone. This is in turn overlain by red-brown an@
white, thin bedded, crossbedd:d, fine to mediun grained, micaceous sand-
stone and silty sandstone with interbeds of red-brovm, laminated siltstone.

All the sandstone units contfain some clay pellets,

In the south-ecastern corner of the Lake Amadeus Sheet area,
sediments tentatively regarded as helonging to the Pertaocorrta Formation
apﬁear to unconformably overlie the Bitter Springs Limestone, Inindia
Beds, These sediments include micaceous sandstone, siltstone, conglomer-
atic sandstone and conglomerate. The sandstone and siltstone are red=-
brovn and chocolate-brown, cross bedded frisble, partly calcarcous and
extremely micaoeous. The conglomerate contains well rounded pebbles,
cobbles and boulders up to 3 feet in diameter in a matrix of coarse silty
sandstone. The phenoclasts are of quartzite, chert, vein quartz and '
sandstone. The sorting of these deposits is poor in places but the
majority of the fragments are very well rounded. Many of the boulders
are thought to have been derived from the underlying Winnall Beds,

The Pertaoorrta Formation is overlain conformably by the
Pacoota Sandstone and has both conformable and unconformable contacts
with the underlying Pertatataka Formation. In the Parana Hill Anticline
the contact between the Pertaocorrta and Pertatataka Formation is appar-
ently conformable where section LAR?2 was measured, but there is possibly
a slight angular discordance at the eastern end of the structure. A
similar discordance is suspected in the cores of structures to the east
on the neighbouring Henbury Sheet area. If the conglomeratic unit (Fig.8)
exposed in the south-castern part of the Lake Amadeus Shect area is part
of the Pertaoorrta Formation, then the Formation lies with a very strong

angular unconformity on the Winnall Beds in this area,

The sandstones of the Pertaoorrta Formation are very similar
to, and probably laterally cquivalent to the Cleland Sandstone, which
crops out on the western half of the sheet area, More exact correlation

isg not possible because of the lack of continuous outcrop.

The only fossils known from the Pertaocorrta Formation in the
Lake Amadeus Sheet arca were found in the Tempe licmber in the Parana Hill
Anticline. These fossils indicate a late Lower Cambrian or early Liiddle

Cambrian age for this Member, Joyce G. Tomlinson, B.M.R. pers,comn. ),



Fig. 8. Pebbles, @obbles and boulders mainly of quartzite,
in conglomerate and conglomeratic sandstone of the
Pertaoorrta Formation, LA 213.
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The Pacoota Sandstone, which zonformaily overlies the Pertacorrta Formation,
is known to range in agelfrom Upper Cambrian to Lower Ordovician., The
Pertaoorrta Formation is considered to be mainly of Cambrian age but may
extend into the Lower Ordovician in the south-ecastern part of the Lake
Amezdeus Sheet Area.

Eninta Sandstone Member (new name)
The name Eninta Sandstone Member is given to the sequence of fine

~and medium grained, ferrugincus, feldspathic, micaceous sandstone with

interbedded micaceous siltstone which forms the basal unit of the Perta-
oorrta Formation in the Gardinor Range, The Member lies unconformably on
the Pertatataka Formation and is conformably overlain by the Tempe Member
in the type locality 4 miles west of Katapata Gap in the Gardiner Range.

The name is dorived from Eninta Creek, part of which liss approximately

14 niles east-north-east of Tempe Downs Homestcad on the Henbury Sheet areai

On the Lake Amadeus Sheet area, the Eninta Sundstone Member is
only oxposed in the flanks of the Parana Hil Anticline (Figs. 9 & 10)

where it forms a discontinuous ridge around the domal structure.

The Member is 456 feet thick at LAR2 in the south flank of the
Parana Hill Anticline and 1200 fecet thick in the Gardiner Range on the
Mount Licbig Sheet area.

The dominant rock type of the Eninta Sandstone Member is red or
red-brown, thin bedded or laminated, fine and medium grained, moderatély
sorted, cross-bedded, feldspathic sandstone. Many of the cross-beds have
slumped forming 'flow rolls' and other slump structures. The sandstone
has many interbeds of laminated, micaceous siltstone and some conglomerate

beds with fragments of white chert,

The Eninta Sandstone Member is the basal unit of the Pertaoorrta
Formation in the Gardiner Range and Parana Hill Anticline., The Nember
unconformably overlies the Pertatataka Formation in the Gardiner Range
and a slight angular discordance is also suspected between these units,
in tho Parana Hill Anticline. The Eninta Sandstone Member is overlain
conformably by the Tempe Member in both the Gardiner Range and the
Parana Hill Anticline and was mapped as Arumbera Greywacke by Wells et.al.
(1962) on the Mount Liebig Sheet area. It is now thought that the three
basal Mombers of the Pertaoorrta Formation in the Gardiner Range (Eninta
Sandstone Member, Tempe Member and Illara Sandstone Member) are probably
laterally equivalent to the Arumbera Greywacke in the Wostern MacDonnell
Ranges (as mapped by Prichard and Quinlan, 1962).

No fossils have been found in this Membor but the overlying
Tempe kKember contains fossils of a late Lower Cambrian or early Middle
Cambrian cge, The Eninta Sandstone Membor is tentatively regarded as
being of Lower Cambrian age.
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Pig.10. Air Phcotograph of Parana Hill Anticline. See overlay Fiz.9
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Tempe Member (now name)

The name Tompe Member is given to the ssquence of red and green
siltstone, green-brown and grey-brown, fossilifercus, glauconitic, sandy
dolomito and yellow-brown, glauconitic, feldspathic sandstonec which lies
conformably between the Eninta Sandstone Member below and the Illara
Sandstone lembor above in the Gardiner Range. Tho type locality is four
miles west of Katapata Gap in the Gardiner Range. The bottom and the top
of the unit are marked by a prominent topographic break because of the
recessive weathering habit of this lMember. The name cf this Member is

derived from Tempe Downs Station which lies on the Henbury Sheet area.

On the Lake Amadeus Sheet area, the Tempe Member has been mapped
in the Parana Hill Anticline (Figs 9 and 10) and in the core of an anti-
cline approximately 12 miles south of Reedy Water Hole. The best
exposures are in the southern limb of the Parana Hill Anticline where a
number of small creeks have cut into and exposed beds which are normally
concealed, The Tempe Member weathers recessive}y but some beds of sandy

dolomite and calcareous sandstone form low strike ridges.

Sections measured in both limbs of the Parana Hill Anticline
indicate a thickness of about 400 feet for this Member, but a thickness
of nearly 600 fset was measured at the type locality in the Gardiner Range,

The Tempe Member is dominantly red and green siltstone with beds
and leonses of sandy dolomite, calcarecous sandstone and sandstonc. The
sandstone and dolomite beds are normally rich in glauconite and some beds

arc richly fossiliferous.

The Tempé Member lies conformably between the Eninta Sandstone
lember below and the Illara Sandstone Member above in the type area and
in the Parana Hill Anticline on the Lake Amadeus Sheet area, The unit
was mapped as part of the Hugh River Shale by Wells et. al. (1962) on
the Mount Liebig Sheet areas but it is now considered to be laterally
equivalent to part of the Arumbera Greywacke as mapped in the Western

MacDonncll Ranges by Prichard and Quinlan (1962).

The Tempe Member is fossiliferous and has been tentatively
dated as late Lower Cambrian or early Middle Cambrian (Joyce G, Tomlinson

B.E.R. Pers.comn.).

Tllara Sandstone Member (new name)

The Illara Sandstone licmber is the name given to the sequence
of fine and medium grained, ferruginous, micaccous sandstone with minor
siltstone interbeds which lies conformably above the Tempe lMember and
conformably bencath the Deception Member, within the Pertacorrta Formation,
in the Gardiner Range. The type locality is approximately 12 miles west-

north-west of Katapata Gap in the Gardiner Range. The nane is derived
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from Illara Creck which joins Walker Croek approximately 2 miles

wost-north-west of Tempe Downg Homestuad.

The Illara Sandstonc Member his only been mapped on the flanks
of the Parana Hill Anticline (Figs. 9 & 10), in the Lake /madcus Sheet
arca. The unit forms a prominent ridge up to 500 feet high and

scparates the recessively weathering Temgy and Deception Members,

Sections measured on both flanks of the Parana Hill Anticline
give a thickness of between 300 and 400 feet for the Illara Sandstone
Menber whereas in the tyme locality in the Gardiner Range it is 650
foot thick, | |

The Illara Sandstone Member consists of red-brown, fine to
medium grained, moderately sorted, cross-bedded, ferruginous,
feldspathic, micaceous sandstone with minor interbeds of white and
palc pink, medium grained, cross-bedded, calcorceous sandstone and
red-brown, laminated, micaceous siltstone. Many of the cross-bed sets
have slumped forming 'flow rolls' and 'convolute beddiné". Clay
pellets are cocmmon and heavy mineral bands were seen in some
sandstone beds.

The Illara Sandstone Member lics conformably between the
Termpe Member below and the Deception Member above in the type area
and in the Parana Hill Anticline. The unit was mapped as part of
the Hugh River Shale by Wells ct.al. (1962).

Fossils have not been found in the Illarns Sandstone Member
and it is regarded as being of Cambrian age from its stratigraphic
position.

Deception Member (new name). _

The name Deception Mcmber is given to the sequence of red-brown,
micaccous siltstone with minor interbeds of red-brown, fine-grained
sandstone which lices conformably between the Illara Sandstone Member
below and the Petermann Sandstone Member above in the fértaoorrta
Formation in the Gardincr Rangc. The type locality is about 12 miles
west-north-west of Katapata Gap in the Gardiner Range. The upper and
lower boundaries are expressed topographically because of the greater
resistance to crosion of the overlying and underlying sandstone Members.
The name is derived from Deception Creek which passes approximately

8 miles east of Tempe Downs Homestcad on the Henbury Sheet arca.

On the Lake J/madeus Shect arca, the Deception Member has only
been mapped in the Parana Hill Anticline (Figs. 9 & 10), where the
unit forms a major strike valley. The Member is poorly exposed except

for the thin beds of fine sandstone which form low strike ridges.
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The Decepticn Member is 461 feet thick on the scuth flank of
the Parana Hill Anticline (L4R 2), and 318 fcet thick on the northern
flank (LAR 1). The unit is 614 feet thick in the type arca.

The Decoption Mcmber is dominantly red-brown and purple-brown,
micaccous siltstone but contains up to 20% of fine grained, micaceous
sandssonc. The Membor also includes some thin calcareous beds and some

thin beds are invariably 'slump folded' and contoin many clay pellets.

The Deception Member lies conformably between the Petermann
Sandstonc Membor zbove and the Illara Sandstone Mcmber below in the
Gardiner Range and in exposures in the Parana Hill Anticline. The unit
was mapped by Wells ct.al. (1962) as part of the Hugh River Shale in-

the Gardiner lange, and the new Member is still considcred to be laterally

equivalent to part of the Hugh River Shale (as mapped in the Western
MacDonnell Ranges by Prichard and Quinlan in 1962).

Fossils have not been found in this Member end it is regarded

as being of Cambrian age from its stratigraphic position.

Petormamm Sandstone Member (new name)

The name Peternmann Sandstone Member is given to the sequence
of red-brown, pale purple-brown and white, fine and medium grained,
micaccous sandstone which lies conformably between the Deception
Member below and the Goyder Member above, within the Tertacorrta
Formation, in the Gardiner Range. The type locality is approximately
12 miles wost-north-west of Ketapata Gap in the Gardinor Range. The
Pctermann Sandstone Mcmber forms a ridge so that the contact with
the overlying Goyder Member is also marked by a topographic change but
the boundary is more gradational and less obvious. The boundary is
teken at the change from dominantly red-brown and purple-brown
sandstone to dominantly yellow-brown und yellow-grey,sandy limestono
and calcareous sandstone. The name is derived from tlhe Petermann
Hills which are a serics of east-west trending strike ridges about

12 miles west of Tempce Downs Homestead.

On the Lake Amadeus Sheet area, the Petermann Sandstone
Member has only been recognised in the flanks of the Parana Hill
Anticline (Figs. 9 and 10); where it forms a prominent dark red-

brown strike ridge.
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The Mcnber is 500 foet thick in the northern limb of the Parana
Hill Anticline (LAR1) and 640 feet thick in the southern limb of the same
structure (LAR2). The Member is 835 feet thick at the type locality in
tho Gardiner Range.

The dominant rock type is sandstone, which is rcd-brown and pale
purple=brown, fine and medium grained, thin bedded, cross-beddod, ripple
marked, forruginous and micaceous. Heavy mineral bands and clay pellets
are common in ?ome beds., Slump folds, normally restricted to individual
cross-bed . sets, are common. The major sandstone unit has interbeds of
laminated, micaceous siltstono and white, medium grained, well sortod,
cross-bedded sandstone., The white sandstone occurs as thin bods and is
generally silicified. The cross-bed scts in tho white sandstone are

thinner than those in the red-brown sandstone.

The Potermann Sandstone Member lies conformably betwecn the
Deception Member and the Goyder Member in the Gardiner Range and where
mapped on the Lake Amadeous Sheot area. Both upper and lower contacts
are apparently transitional., The unit was mapped by Wells et.al.(1962)
as part of the Hugh River Shale, in the Gardiner Range, on the Mount
Liebig Sheet srea. The Petermann Sandstone Member is considered to be
laterally equivalent to part of the Hugh River Shale (as mapped by
Prichard and Quinlan (1962) in the Western MacDonnell Ranges).

Fossils have not been found in the Petermann Sandstone lMembex
and it is regarded as being of Cambrian age from its stratigraphic

position.

Goyder liember

The Goyder Member, as defined in this report, is the revised
name for the Goyder Formation of Prichard and Quinlan (1962). Prichard
and Quinlan defined tho CGoyder Formation as 'tho quartz greywacke with
intorbedded limostone in the lower half, and somo quartz sandstone in
the upper part, which conformably overlies the Jay Croek Limestone, or
whoro that formation is not present, the Hugh River Shale, and is
conformably succeeded by the Pacoota Sandstone.' The type section is
half = mile wost of Ellery Creck end the namovas derived from Goyder
Pass, which is in the Western MacDonnell Ranges 16 miles west of the
Finko River Gorge.

Outcrops of the Goyder Member are mostly confined to the
north-oastern quadrant of the Lako Amadeus Shoct arca. Tho most
westorly outcrop lies approximately five miles south-south-east of Mount
Tucker and the most southerly outcrop occurs about ton miles north of
Winnall Ridge. The best exposures occur in the flanks of the Parana Hill
Anticline (Figs 9 & 10) and in the core of the Ochro Hill Anticline.
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Tho Goyder Member is easily eroded and in most places underlics a pediment

sloping away from the overlying, more resistant, Pacoota Sandstone.

Throe socticns were moasured through the Goyder Member on the
Lalko Amadous Sheet arca. Thicknesses of 851 fect (LARI) and 621 feet LAR2)
wero measured in the flanks of the Parana Hill inticline and a thickness
of 293 fect (LAC12) was measurcd 5 miles south-south-east of Mount Tucker.
The Goyder Member is 1600 feet thick at the type locality (Prichard and
Quinlan, 1962) and 918 feet thick 10 miles west of Katapata Gap in the
Gardiner Range (Wells et al, 1962).

The dominant lithology of the Goyder Member is a pale yellow-
brown, or white, thin bedded, mediunm grained, cross-bedded, friable,
partly micaceous, kaolinitic sandstone. The sandstone is calcareous in
part and contains numerous clay pellets in some beds. The Member contains
interbeds of yellow, laminated, partly calcarcous, micaceous siltstone and
in somo places, rod, grey and yellow chert (LA573). Lenses of pale brown
and grey-brown dolomite and sandy dolomite, with algal stromatolites, -
occur in the upper part of the Member in the core of the Ochre Hill
Anticline and in exposures inthe northern flank of the Parana Hill
Anticline (LA7)., Ripple marks and 'worm'! tracks and trails werc seen

in the lower part of the lMember at some localities.

Bedis of grey-black, mangancse-rich rock in the upper part of
the Goyder Member form a prominent strike ridge in some areas. One sample
of the surface material (LASOa) and the underlying‘material (approximately
12 inches below ground level) (LA6Ob) were submitted for determination of

iron, manganese and silicon. The results obtained are as follows:~

Fe MN si
LA60a 0.37% 56.2% 0.45%
LA6Ob 21.4% 0.43% 18,2%

The manganiferous rock is a superficial deposit and in places
occurs as only a thin surface encrustation on the yellow-brown, silty
sandstone, However, as the manganese is present in a number of areas,
and in approximately the same stratigrarhic position, it is possibly
the result of surface concentration of disseminated manganese in the
underlying sediments.

On the Lake Amadeus Sheet area, the Goyder Member lics conform-
ably beneath the Pacoota Sandstone and conformably above either the
Petormann Sandstone Momber of the Pertaoorrta Formation or the Cleland
Sandstone, The contacts with the underlying units are gradational and
the thinning and gradual disappearance of the Goyder Member to the west
is considercd to be the reosult of interfingering with, and lateral
transition into, the Cleland Sandstonec.
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Diagnostic fossils have not been found in the Goyder Member
on the Lake Amadeus Sheet arca and the unit is tentatively regarded as .
being of Cambrian age.

Cleland Sandstone
" The Cleland Sandstone was defined by Wells, et. al. (1962) as,
'a sequence of fine to coarse grained and sometimes pebbly, ferruginous,

partly feldspathic and partly micaceous sandstone which lies conformably
beneath the Goyder Formaticn in the Idirriki Range and conformably
beneath the Pacoota Sandstone in exposures further wzat'. The type
locality of this Formation is in the Cleland Hills on the Mount Liebig

Sheet area, where a thickness of approximately 3,000 foet was measured,

The Formation is exposed at localities scattered throughout
the north-western quadrant of the Lake Amadeus Sheet area and in most
places forms low strike ridges and hills, The only prominent feature
consisting of Cleland Sandstone is Mount Tucker which lics about 20 miles
west of King Canyon., On the Lake Amadeus Shecet area, as on the Mount
Liebig Sheet Area, the Cleland Sandstone is overlain by the Goyder Momber
of the Pertaocorrta Formation in the east and the Pacoota Sandstone in
the west. The base of the Cleland Sandstone is not exposed., The
formation appears to lie unconformably above the Winnall Beds, about
20 miles south-cast of Mount Murray.

Only onc secction was measured through the Cleland Sandstonc
(LACI2) on the Lake Amadeus Sheet area and this gavo a minimum thickness
of 1568 feot,

The Cleland Sandstone can be sub-divided into thres units near
lount Tucker, The basal sandstone unit is white, pale purple-brown and
red-brown, medium and thick bedded, fine to coarse grained, moderately to
poorly sortcd, cross-bedded, kaolinitic and feldspathic. It contains
numerous clay pellets, and 'slump folds' and some beds with scattered
pebbles of vein quartz and metamorphic quartzite, This unit weathers
massively and forms a prominent ridge. The middle unit is poorly exposed
and consists of an interbedded sequence of sendstone, silty sandstone,
and siltsteno. The sandstone and silty sandstone arc thin to medium bedded,
fine and medium grained, moderately sorted, cross-bedded, 'slump folded'
and very micaceous, Clay pellets are numerous in some beds. Most of this
unit is recessive but some sandstone beds form low ridges. The upper
unit comprises pale red-brown and white, medium bodded, fine and medium
grained, cross~bedded, slightly micacecous sandstone and silty sandstonc.
Clay pellets and 'slump folds' are present in somc beds. This unit forms
a prominent strike ridge.
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The Cleland Sandstone is overlain by the Goyder Member of the
Pertaoorrta Formation in outcrops to the south and east of Mcunt Tucker,
but to the west it is conformably overlain by the Pacoota Sandstone.
Where the Pacoota Sandstone-Cleland Sandstone contact is well exposed
the upper part of the Cleland Sandstone consists of purple-brovn and red-
brown, laminated, micaceous siltstone and fine-grained, micaceous sandstéru
This contact is transitional over about 10 feet of section. The contact
between the Cleland Sandstone and underlying units is not exposed but
there appcars to be a maiked angular unconformity between the intensely
folded Winnall Beds and the more gently folded Cleland Sendstone. The
Cleland Sandstone is laterally equivalent to part of the Portaocomta
Formation, but until the base of the unit is better known a more oxact

correlation is not possible.

No fossils have been found in the Cleland Sandstone and the age
of the formation can only be inferred from its stratigraphic position.
It is overlain by sediments of probably Upper Cambrian age betwcen King
Creek and Mount Tucker but further west the overlying sodiments are of
probable Lower Ordovician age. The unit unconformably overlies possible
Cambrian or Proterczoic sediments in the area approximately 20 miles
south-east of Mount Murray. The Cleland Sandstone is therefore regerded
as being of Cambrian Age on the Lake Amadeus Section area, although it
is considered possible that the unit may be of Lower Ordovician age in

the western and southern parts of the area.

CAITBRIAN-ORDOVICIAN
LARAPINTA GROUP

Brown (1890), was the first to describe the Palaeozoic rocks
of the Amadous Basin and he advocated a two—fold division of these
sediments, Chewings (1894) proposed a three-fold division of the
Palacozoic sodiments, with his Mareeno Bluff Series corresponding

approximately to the Larapinta Group of Prichard and Quinlan (1962).
Two years later, Tate and Watt (1896), gave the namo Larapintine
Series to what they regarded as the Ordovician rockss the namo
Larapintine being derived from the Arunta name for the middle and
upper reaches of the Finke River, Some confusion later arosc in the
nomenclature, for Madigan apparently regarded tho name Pacoota as
synonymous with Larapinta and stated (Madigan, 1932) "The Larapinta
fauna is well known in literature, so that our former nzme of Pacoota

is now abandoned in favour of the better known one".

The original Larapintine Series of Tate and Watt (1896), was
not precisely defined and probably excluded the Pacoota Sandstone as
there are no Pacoota fossils in Tate's Larapintine fossil collection
(Joyce G. Tomlinson, pers. comm.). It was not until 1962 (Prichard and
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Quinlan, 1962) that the Larapinta Group was formally defined; "The
Larapinta Group consists of the following four formations (in ascending
order); Pacoota Sandstoné, Horn Valley Formaticn, Stairway Greywacke,
and Stokes Formation. It conformably overlies the Pertacorrta Group
and is separated from the overlying Mereenie Sandstone by a regional
unconforrity." The Larapinta Group is composed of sandstone, siltstone
and limostone and is richly fossiliferous. Its age ranges fron Upper
Cambrian in the lowest beds c¢f the Pacoota Sandstone to probable Upper
Ordovician in the Stokes Formation.

Pacoota Sandstone

The name Pacoota Quartzite was first given to the formation
by liawson and Madigan (1930); Pacoota being the aboriginal name for
Mount Blatherskite near alice Springs (Mount Blatherskite was subsequent-—
ly found to be composed of Heavitree Quartzite). The necme was later
. changed to Pacoota Sandstone by Prichard and Quinlan (1962) who defined
it as "A sories of silicified quaftz van’stones, conformably overlying
the Goyder Formation of the Pertaoorrta Group and succeeded conformably
by the Horn Valley Formation." The type section is at Ellery Creek
in the Western MacDonnell Ranges.

The Pacoota Sandstone crops out speradically' thrcughout much
of the Lake Amadeus Sheet area and especially in the north-east quadrant.
It is commonly exposed in the flanks of synclines, and the cores of
anticlines; it forms prominent strike ridges. Outside this north—

eastern area the Pacoota Sandstone crops out mainly as low strike ridges.

The maximum recorded thickness of Pacoota Sandstone in the
Anadeus Basin is 2700 feet at Ellery Creeck (Prichard and Quinlan, 1962),
whereas the thickest sections measured in tho Lake Amadeus Sheet area
are 1062 feet in section LAR2 on the southern flank of Parana Hill
Anticline and 1052 feet on the northern flank (section LAR1). There is
considerable thinning of the Pacoota Sandstcne to the westy in section
LAC 12, it is 265 feet thick, and in section LAR 3 on the western margin
‘of the Sheet area only 60 feet thick.

The Pacoota Sandstone is a medium to ccarse grained, well
rounded and well sorted sandstone, with sone peﬁble bands towards the
base and some white, silty beds towards the top. The bedding variecs
from thin to massive; cross-bedding and ripple marks zre cormion,

The formation weathers grey or browns superficial silicification occurs
in places, though weathering has also had the effect of making the
rock extromely crumbly and saccharoidal. Considerable secondary

enlargenent of the quartz grains can be seen in thin sections,
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A "vuggy" rock of distinctive lithology crops out as a
proninent bed 64 feet below the top of the Pacoota Sandstone in section
LACB, The bed is four feet thick and is composed of a medium grained,
brown weathering, silicified sandstone which has a "honeycomb" appearance
due to a large number of holes within the rock. In hand specimen the
vughs appear to be lined with limonite or white silty material.

In thin section, (scc Fig.24) the specimen (LA161, thin
section No, R12424) consists of a moderately rounded sandstone showing
secondary enlargement of the quartz grains, The wvughs awoe partly filled
with an opaque mineral thought to be limonite, with a rim of a phosphoritic
mineral (?collophane). In places the ?collophanc also occurs as a
remnant core, Within the ?collophane and the limonite are scatitered grains
of poorly rounded quartz, It is considercd that the vughs represent

weathered-out phosphorite nodules or pellets.

In most places, the contacts of the Pacoota Sandstone and the
overlying and underlying units are poorly exposed. Where it is exposed,
the contact botween the Pacoota Sandstone and the Goyder Member is
conformable and often gradational, so that it is difficult to know where
to place the boundary. In the Ochre Hill Anticline the only possible
criteria for the boundary is that the sandstones of the Goyder Member
aro loss well sorted and have nmore silty matrix than those of the over-
lying Pacoota Sandstone. Six miles east-north-cast of the Inindia Bore,
a sandstonc provisionally mapped as the Pacoota Sandstone rests with an
angular unconformity on possible Pertaoorrta Formation and Winnall Beds
(soe Fig.11). Six miles west-north-west of Inindia Borc the Pacoota
Sandstonc has a conglomerate near the basc and rests apparently conform-
ably on the Pertacorrta Formation. The contact botwéen the Pacoota
Sandstcene and the overlying Horn Valley Siltstone is not exposed in the
Sheet area but as the Horn Valley Siltstone is characteristically a
rocessive formation, the top of the Pacoota Sandstone is placed at the
top of the highest exposed sandstone.

Few fossils were found in the Pacoota Sandstone of the Lake
Amedeus Sheet area apart from Scolithus ('Pipe-rock'), 'Cruziana',
lingulids and the cranidium of a trilobite identified by Joyce G.
Tonlinson as cf. Koraipsis of Tremadocian age (see Appendix I). The
most distinctive and widespread fossil of the Pacoota Sandstone is
Scolithus (see Fig.18, Wells, Forman and Ranford, 1962) which first
appears near the base of the formotion. Various indeterminate tracks
and trails were also seen, (see Fig.l7 op.cit. 1962),

Fossils from othér arcas indicate that the Pacoota Sandstone
ranges in age from Upper Cambrian to Lower Ordovician (Prichard and
Quinlan, 1962).
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Horn Valley Siltstone

The geographical name Horn Valley was first given to a valley
of great length in the Western MacDonnell Ranges by Tate and Watt (1895)1
The unit which occurs in this valley was formally defined as the Hern
Valley Beds by Madigan (1932). Prichard and Quinlan (1962) definoc the
Horn Valley Formation as "the siltstone containing thin linmestcne beds
which conformably overlies the Pacoota Sandstone and is conforrmably
succeeded by the Stairwey Greywacke'. The type section is at Ellery
Creck where the formation is 440 feet thick, Because hie formation is
predoninantly siltstone the name is revised to Horn Valley Siltstone in

this roport.

The Horn Valley Siltstone is best exposed in the north-east
corner of the Lake Amadeus Sheet area, where it forms strike valleys.
In the remainder of the Sheet area the Horn Valley Siltstone is very
boorly exposed in isolated strike valleys, cropping out as rars blocks

of limestone or siltstonec.

The maxinum measured thickness of the Horn Valley Siltstone
on the Shecet area is 285 feet at Ochre Hill (section LACT7). On the
northern flank of Ochre Hill Anticline, the Horn Valley Siltstone is
280 feet thick (section LAC 6), where as in section LAC4) situated on
the ecastern culmination of Johnny Creek Anticline, it is 273 feet thick.
Some thinning may occur on Parana Hill Anticline; the thickness of the
formation on the southern flank (section LAR2) is 236 feet and on the
northern flank (section LAR1), 198 feet. Similar thinning would appear
to take place on the ridge south of tho George Gill Range on the
castern margin of the Lake Amadcus Shect arca. At section LAC1O the
Horn Valley Siltstone is 217 feet thick whercas to the cast, in
section LAC8 the thickness of the formation is only 144 feet. It is
thought that this thinning may in part be duec to growth of structures
during deposition., Some thinning takes placc on the western half of
the Lake Amadeus Sheet area for in section LAW1 the Horn Valley
Siltstone is 182 feet thick;: in scction LAC12 it is 160 feet thick,

-and in section LAR 3 a thickness of only 80 feet is recorded.

The doninant lithology of the Horn Valley Siltstohe is grey-
green and pale brown siltstone vhich is laminate to thinly bedded,
calcareous in part, soft and crumbly in places, yellow weathering, and
poorly exposed. The siltstone is gypsiferous in places, the gypsun
(selenito) possibly being derived from the weathering of pyrite;
pseudonorphs of limonite after pyrite also occur in places in the
siltstone. |

Linestono is commonly interbedded with the siltstone. The
linestone ie grey, partially recrystallised in places,with some detrital
guartz. It is thinly bedded, brittle, veined with calcite, weathers
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yellow, forruginized in places, and is nore rosistant to weathering than

the siltstone of the formation.

Yellow-brown or grcy-grocn, fine—-grained, calcareous, silty
sandstone is intorbedded with the siltstonc bhut is not cormon.

A distinctive oolitic bed crops out just below the top of the
Horn Valloy Siltstone (specimen LA162, thin scction No.R12425). It is
essentially an oolit;c ironstone, with oolithe up to 1 5ghin dianeter,
It is red-browm, thinly L2dded, friable, weathers black/is poorly exposed.
Because of the poor exposure, the total thickness of this coclitic iron-
stone is uncertain and therc may be several thin colitic beds with
interbedded yellow, and brown, sandy siltstone.

In thin section the oolitic ironstone is seen to bo made up of

slightly flattened and elongate ooliths, with some alignment of the ooliths

with their long axis parallel to the bedding. There is sone shadowy
concontric banding within the ocoliths., Between the ocoliths is a matrix
of fine, éngular, poorly rounded and sorted quartz grains, This oolitioc
ironstone has been found in most outcrops of the Horn Valley Siltstone.

The contacts .of the Horn Valley Siltstone with the under-
lying Pacoota Sandstone and the overlying Stairway Sandstone are very
poorly exposed but both contacts are thought to he conformable, At both
contacts there is a marked lithological change fron arenite to lutite
of the Horn Valley Siltstone,

A very rich fauna occurs in the Horn Valley Siltstonej the
localities which are especially of note are situated six miles east of
lMount Olifent, one mile north of Morris Pass and in the vicinity of
Ochre Hill. At these and several other localities a large number of
fossils were collected. The fauna indicates a late Lower Ordovician
age for tho Horn Valley Siltstone (Appendix I).

Stairway Sandstone.

This formation was first named the 'Stairway Ridge Beds' by
Chewings (1935) fronm the type locality of Stairway Ridge in the Western
MacDonnell Ranges. Prichard and Quinlan (1962) renamed and forrally
defined the formation as the Stairway Greywacke and state that it is
'The formation of quartz greywacke and quartz sandstonc which at
Ellery Creck conformably overlies the Horn Valley Formation and is
there followed unconformably by the Mareenie Sandstone........ It
consists of about 60 percent of fine grained and nediun grained
quartz greywacke, usually rather silty and about 40 percent of cleaner
quartz sandstone'. This unit is referred to as the Stairway Sandstone

in this report in accord with Wells, Forman and Renford (1962). 1In
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the Lako Amadous Sheet area, the Stairway Sandstone is overlain conformably
by the Stokos Formation, and unlerlain conformably by the Horn Valley
Siltstone.. '

The Stairway Sandstone crops out sporadically throu@houf'muoh
of the Lake Amadeus Sheet area and is especially well exposed in the
north-east corner, where it forms prominent escarpments, (c.g. in Johnny
Creek Anticline). Away from this area, the Stairway Sandstonc is poorly
exposed and crops out mainly in low discontinuous strike ridges, but in

the south-east corner of the sheet areca, it occurs mainly as blocky scree.

Tho maxinum noasured thickness of the Stairway Sandstone in
the Lake Amadous Sheoet arca is 784 foet in tho castorn culnmination of
Johnny Creck Anticline (section LAC 4). In the westcrn culmination
however (section LAC 5), the thickness is only 516 feet. At Parana Hill
Anticline the thickness of Stairway Sandstone is 622 fcet on the southern
flank (scction LAR 2) and 588 feet on the northern flank (sSoction LAR1).
In the ridge four niles due south of Parana Hill Anticline the Stairway
Sandstone is 653 foet thick (section LAC10). A considerable thinning of
the Stairway Sandstone takes place in the southern and western parts of
the Lake Amadous Sheet area. At section LAC12, just west of Kulpi Rock-
hole, an expcsed thickness of 199 feet was measurced and it is unlikely
that the total thickness is much in excess of this figure. At section
LAW 1 on the western margin of the Shcet area a total thickness of 203
feet of Stairway Sandstone was measurcd, This was the minimun neasured
thickness within the Sheet area, but near Inindia Bore the thickness is
probably less than 200 foect. The lower part of the Stairway Sandstone
nay be nmissing in parts of the Sheet arca.

The best oxposed beds of the Stairway Saendstone are fine to
mediuwa grained, white, quartz sandstone. The sandstono is well sortod
and rounded, thin to nediua bedded, commonly ripple-marked and cross-—
bedded; silicified in places, moderately resistant and weathers pale
brown or grey. Tho sandstone ncar the base of tho formation is coarse
grained and in placos pebbly and contains some "pipe-rock" so that it
is lithologically vory similar to the Pacoota Sandstone.

Siltstone is commonly interbedded with the sandstone and nay
be the dominant rock type of the Stairway Sandstonc in tho area of
Johnny Creek Anticline, assuming that the non-outcropping intervels
represent siltstono., The éiltstone is greyhor grey—-green, with sone
detrital quartz in places, rarely calcarecus, laninate to thin bedded,
weathers grey or brown and is poorly exposed.



Thin linmcstone and dolomite bands occur sporadically in the
upper part of the Stairway Sandstone. They arce generally red-brown
or grey, thin beddod, sandy in places, cormonly rccrystallised,
cormonly with caléite geodos. The limostono and dolomite weather
yellow or brown and form prominent bands, Phosphatic pellets are
rarely in the limestone and dolonmite.

Pclletal phosphorite occurs mainly in the upper part of the
formation. The phosphorites are discussed more fully in the section of
this roport dealing with economic deposits of the Lake Amadeus Sheet

aread.

Throughout the Lake fmadeus Sheet area, the Stairway Sandstone
is conformably overlain by the Stokes Formation and the boundary, where
exposed, is gradationqﬁie The upper boundary of the Stairway Sandstone
is taken at the top of / last prominent sandstone bed, which normally

forms an escarpment that can be readily distinguished on air-photographs.

The Stairway Sandstone conformably overlies the Horn Valleoy
Siltstonc and the boundary is probably gradational. Exposure is however
always poor and the boundary is arbitrarily placed at the base of the
first preninent sandstone, which in nost places forms an escarpment.
In the south-east corner of the Lake Amadeus Sheet area,the Stairway
Sandstone thins considerably and at LAS58 rests with a marked angular
uncenfornity on Upper Proterozoic Bitter Springs Limestonc. In this
south-castern corner, a sandstonc suspocted to be either Pacoota Send-
stone or Stairway Sandstone (provisionally mappod as Pacoota Sandstone)
overlies the possible Portacorrta Formation and the Winnall Bods with an
angular unconformity (sec Fig.1ll). A large colloction of fossils was
nade from the Stairway Sandstone and the estinmated age for the uppor
part of the Formation is late Middle Ordovician (Appendix I).

Stokes Formation.

The Stokes Formation was first known as the Marena Valley Shales
and Mudstones (Chewings 1935). This was subsequontly changed by Prichard
and Quinlan (1962) to the Stokes Formation, nomed from the type locality
at Stokes Pass in the Western MacDonnell Ranges. The Formation is
definod as:- "The fomation of siltstone and fine-grainod silty greywacke
which conformobly overlies the Stairway Greywacke and is disconformably
succeoeded by the Mereenie Sandstone.....".

The Stokes Formation is poorly oxposed in most creoas and
cormonly forms wide strike valleys, where it is largely coverced by
alluviun and screo. The Stokes Formation is exposed in the George Gill
Range and at one other locality (LA183).
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The maximun neasured thickness of the Stokes Formation in the
Lake Amadeus Sheet areca is 1182 feet in the ridge 8 nmiles south-~cast of
Bagot Springs (section LAC9), Thicknesses recorded from Parsna Hill
Anticline are similar; 1108 fect on the southern flank (scction LACQ)
and 1093 fect on the northern flank (scction LACl), In section LAC4 on
the castern culmination of Johnny Creek /Anticline the thickness is 953
fcet and on tho ecastern extremity of the anticline the thickness is 847
feet. The Stokes Fornation thins to the west and it is only 464 feet
thick at LAWL.

The major rock type in the Stokes Formation is grey, grey-groen
and red-brown siltstone which is sandy in places. The siltstone is thin
bedded or laninate, ripple marked, and is in placcs brittle and calcareous.
It is poorly exposed and ~ weathers red-brown or yellow. FPscudo=-

| ;
norphs after halite are fairly common.

Linestone and sandstone are commonly interbed ed with the silt;
stone in the lower half of the Stokes Formation. The limestone is grey or
pink, sandy in places, partly recrystallised, thin bedded and commonly
contains calcite geodes. It weathers yellow and is nmoderately resistant,
forming prominont beds. The limestone is cormonly crinoidal or
coquinitic. The poorly exposed sandstone, which forms only a small
percentage of the total thickness of Stokes Formation, is yellow or browm,
noderately sorted and rounded, thin bedded and has some silty matrix

which iz calcareous in places.

A single phosphatic band crops out near the base of the Stokes
Formation at places in the Johnny Creek Anticline; it is identical with
the pelletal beds of the Stairway Sendstone and indicates that the basal
part of the Stokes Formation, and the Stairway Sandstonoe, were deposited in

a Similar enviromment.

The boundary between the Stokes Formation and the underlying
Stairway Sandstone is conformable and graedationals the base of the
Stokes Formation is placed at the top of the last prominent sanlstone
bed of the Stairway Sandstone. The boundary botween the Stokes
Formation and tho overlying Mercenie Sandstone is also conformable and
gradational on the Lake fAmadcus Sheet area. For the purposes of mapping,
the boundary is arbitrarily placed at the base of the first prominent
sandstono bed, This sandstono bed forms a prominent scorp four to six
feet high on the otherwise scree-covered slope,

Numerous fossils were collected from the lower half of tho
Stokes Formetion, The fauna indicates an early Upper Ordovician age for
the Formation (Appendix I).
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UNDIFFERENTI.TED PALABEOZOIC
Mount Curriz Conglomerate

The Mount Currie Conglomerate was first named and defined by
Forman (1963) from the type locality at Mount Currie. He defines it
as := "A sequence of pebble, cobble and boulder conglomerate unconform—
ably overlying probable Upper Proterozoic sediments at Mount Currie".
The top of the formation is eroded.

The Mount Currie Conglomerate only crops ou’ over a small arca
in the south-west corner of the Lake Amadeus Sheet areca, where it gives
rise to an extremely well-rounded, inselberg type of relief.

Calculations from air-photographs indicate that the Mount Currie

Conglomerate is several thousand feet thick,

The formation is a poorly sorted, sub-rounded conglomerate made
up of pebbles, cobbles and boulders up to 24 inches across in a matrix of
coarse grained, poorly rounded and sorted sandstone (sece figs 13 & 14).
The phenoclasts are predominantly quartz feldspar porphyry with minor
epidotised amygdaloidal basalt, vein quartz, quartzite and sandstone.

The massive beds at Mount Currie dip up to 80° to the south-south-west,

Tho following is a description by W, Oldershaw (B.M.R.) of a
sample (RegsNo.13112 thin section N0.9992) of Mt. Currie Conglomerate
collected at Mt. Olga on the Ayers Rock Sheeot arca.

'The rock is a conglomerate or agglomerate containing rounded
fragments 1-5 cm across of amphibolite, basalt and granite set in a
granular matrix of angular frangments 0.2-2 mm across of quartz-albite
intergrowths, devitrificd glass, frosh microcline orthoeclase perthite,
pPlagioclase, quartz and augite. The interstices arc filled with fine-
grained granular cpidote. This epidote cement could be due to regional
motamorp%%ém affocting only the fine-grained cement of the rock or it
could be/hydrothermal or volcanic origin. However, the surrounding

feldsparsshow very little alteration.'

At the type locality;the conglomerate overlies interbedded
sandstone and siltstone which may be Upper Protcrozoic in age; the
contact is not exposed., The sandstone boulders within the Mount Curric
Conglomerate may be derived from the Winnall Beds whereas the epidotised
basalt boulders are derived from the Mount Harris Basalt (Forman, B.M.R.,

POTS. COIm. ).

The Mount Curriec Conglomerate is unfossiliferous. It is
youngoer than the Winnall Beds and is tentatively regarded as being of
Cambrian ago. It is possible that the Mount Currie Conglemerate is
equivalent to the Sir Frederick Conglomerate of the Rewlinson-Macdonald
arca (Wells, Forman and Ranford 1961).



Fig. 13. Conglomerate at Mt. Currie near south-west corner
of Lake Amadeus Sheet area.

Fig. 14. Phenoclasts of many rock types in Mt. Currie
Conglomerate at Mt. Olga. Lo T
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Mereenie Sandstone

The Mercenie Sandstone was originally defined by Madigan (1932)
who described it in the MacDonnell Ranges. Prichard and Quinlan (1962)
described the Mereenie Sandstone as:i- "A quartz sandstonc formation
overlies the Larapinta Group with a regional unconformity and is succecded
again with a regional unconformity, by the Pertnjara Formation", The name
"fereenie" is derived from the Mereenie Range in the Western MacDonnell
Rangs. The type section was moasurcd 4% miles west of Ellery Crcok.

The Mercenie Sandstone crops out over much of the Lake Amadecus
Sheot arca, forming many prominent strike ridges, bold escarpments and
ranges, ospecially in the north-east cornmer of the area, The unit forms
tho George Gill Range, which rises to over 800 feet zbove the general

level of the plain,  The steepness of the escarpmonts is shown in Fige.16&

17.
Only onc complete section has been measured through the

Meroenic Sandstone (LAC1l). This was measured six miles north-cost of
Carmichaels Crag and a total thickness of 2234 feet was recorded. An
incomplete section (LAWI) was mecasured about 15 miles east-south-~cast of
MountIMurray and a total thickness of 1968 feet recorded, of which 768
feot was measured and 1200 feet estimated from the air-photographs.
Thus, it would appoar that the Mereenie Sandstone maintains a fairly
constant thickness throughout the area,.

The Mereenie Sandstone consists of two distinct lithclogical
units which are readily recognisable in ths field, though the boundary
between the two is gradational. The lower unit is a red-brown sandstoncs
woll rounded, moderately to poorly sorted with some white silty natrix,
rnicaceous in places and with some well-rounded grains of tourmaline$
thickly beddod, cross=-laminated, ripple-marked in placos and weathered
dark-brown or grey. Thore are somce thin beds of grecn and red-brown

giltstcno near the basce of this unit,

The upper unit is a white or pale brovn sandstone which is
fine grained, moderately rounded, well sorted, medium to thickly bedded,
and cross-laminated. There are some slump structures (Fig. 15), and
ripple marks. Tho unit weathers pale brown. The large cross~beds give
a distinctive photo pattern to the Mereenie Sandstone. This may in
part boe due ‘to joints or may be due to parting along the cross-beds at

their point of emergence at the surfacc,

W. Oldershaw (B.M.R., pers. corm,. ) has exanined samples of
Mercenie Sandstone from boreholes in the Alice Springs arca (samples
originally submitted by the Resident Geologist, Alice Springs).
Oldershaw found that pitting and frosting of the grains was common and
sorie grains showed polished; flattened facets, He conclules that of the

four sandstoncs he examined, threc were deposited in a deltaic environment



Fig. 15. Large slumped crogs-beds in Mercenie Sandstone,
George Gill Range.

ad

Fig. 16. Upper cross-bedded unit of Mereenie Sandstone in south
wall of King Canyon, George Gill Range.



Fig.17. Stereo-pair of air photographs showing joint pattern
in upper unit of the Mereenie Sandstone at King Canyon.
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probably situated in or ncar a desert, whilst the fourth is an aeclian

sandstone.

On the southern flanks of Johnny Creek Anticlinc, the contact
of the Mercenie Sandstone with the underlying Stokes Formaticn is
gradational with a transition zone approximately 200 feet thick. The
base of the Mereenie Sandstone is taken as being the appearance of the
first Mereenic — type sandstone. This bed crops out prominently, forming

a useful boundary to map in the field.

The Merceenie Sandstone is overlain by siltstone of the
Portnjara Formation which is similar lithologically to the siltstone of
the Stokes Formation. The boundary appears to be conformable und
gradational, with a zone of interbedded Mereenie-type sandstcne and
Pertnjara-type siltstone., The top of the Morecnie Sandstone is placed

at the first appearance of a major siltstone bed.

Few identifiable fossils have so far been found in the Mereenie
Sandstone. Soveral problematical markings have been found in the Mount
Rennie 1:250,000 Sheet arca (sce Figs 24 and 28. Wells, Forman and
Ranford (1962)), and some similar narkings have been recognised in the
Lake Amadeus 1:250,000 Shect aroaztp?d%%ddition, a Cruziana was found
just below %the top of the lower unit of the Mereenie Sandstone, six
miles north-west of Inindia Bore (specimen LA62) (Appondix I). Markings
suspected to be pseudomorphs after halite bave been found in Scree near
the base of the Mereenie Sandstone in the King Canyon area of the George

Gill Range and west of Inindia Bore.

During 1962 vertical worm tubes were also recognised in the
Mercenic Sandstone of the James Range south of Arceyonga Mission, which,
together with the Cruziana suggest an Ordovician age. There is no other
direct evidence of the age of the Mercenie Sandstone, Angular uncon-
formities have been shown to occur at the top and bottom of the lereenie
Sandstone e.g. south of Deering Croek (Wells ct.al., 1962) and in the
MacDonnell Range (Prichard and Quinlan, 1962)., On tho Lake Aimadeus Sheet
areay the Mercenie Sandstone lies conformably between the Pertnjara

Fornation zbove and the Ordovician Stokes Fomation below,

Portnjara Formation.

The Pertnjara Formation was defined by Prichard and Quinlan
(1962) as, 'the sequence of sandstone, quartz greywacke and conglomerate
thet overlics the Mereenie Sandstone with a regiocnal unconformity....
Its upper limit is not known',

The unit was first described by Tate and Watt (1896) and
first naned Pertnjara (Series) by Chewings (1931).



Problematic bedding plane marking in Merconie
Sandstone at top of King Canyon.
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The type area is south of wthe MacDonnell Ranges along Ellcry
Creek, in *the Missionary Plain Syncline.

Onlthe Lake Amadeus Sheet areay; the Pertnjara Formation lies
apparently conformably above the Mereenie Sandstone. The only good
exposurcs aro in the north-east corner of the area, whore the sandstone
forms rugged hills and ranges which stand up approximately 500 feet
above the sand plain.

No sections have been neasured in the Pertnizra Formation cn
the Lake Amadeus Sheet area. '

The Formation can be divided into two litholugical umits, Tho
basal unit is dominantly siltstone and the upper unit is sandstone.

Conglonerate is not present in the Lake Amadeus Sheet arca.

The units arc described sceparately.

Siltstono: The basal unit is gencrally very pcorly exposed and
forms wide alluvium-covered valleys between the ridges of underlying
Mercenie Sandstone and overlying sandstone unit of the Pertnjara Formation,
The siltstone is only known from the north-east cocrner of the Lake Amadeus
Sheot area and is only well-oxposed on the Dare Plain (Figure 19), where
snall crocks have cut deep channels into the sediments, Calculations
of air-photographs with dip information,indicatec a thickncss of
approxinately 2,000 feet for the siltstone unit on Dare Plain.

The dominant lithology of the basal unit is siltstone,which
varics in colour from chocclate=brown toyellow=brown, purple-brown, green,
greyand orango-=ycllow. MNMuch of it is micaceous and the bedding varics
from laninate to massive. Somo beds are slightly sandy, with scattered
grains of well rounded quartz.

The contact with the underlying Mercenie Sandstone is well
exposed on Dare Plain and although there is a fairly marked lithological
change from the Mercenic Sandstone to the siltstone of the Pertnjara
Formation, the units are apparently conformable and there are a few beds
of (Mcreenio typo) sandstone within the siltstonc sequence, Theso
sandstcne bels form strike ridges which stand approximately 50 fect higher
than the surrounding plain. The sandstone is vhite, pinkish brown and
pale purple-brown, fine to medium grained, crossbedded, ripple marked
and partly calcareous., Some sandstone beds contain nunerous small holes
which are thoughtto have formed by the weathemng of halite crystals,
Pseudomorphs after halite were secn in some of tho siltstones.

Calcareous beds occur throughout the scction and aro in most
places lighter-coloured than the non~calcareous sedinment. The limestcnes
are pinkish brown or pale groy, fine grained and in places sandy.

No fossils have been found in this unit.



Air photograph showing siltstone unit of Pertnjara Formaticn

Fig, 19.

on Dare Plain.
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Sandstones The sandstone unit of the Pertnjara Formation was first
mapped as an informal unit by Wells, Forman and Ranford (1962), This
unit rests conformably on the siltstone division.

The sandstone unit is the best exposed division of the
Pertnjara Formation; it crops out over a considerable part of the
north-cast corner of the Lake Amadeus Sheet area, where it forms
proninent crags and escarpments and wide plateaux,which are deeply
dissected by a dendritic type of drainage, giving a distinctive photo=-
pattern. Away from the north-cast corner of the Sheet areca the only
known outcrop of the sandstone lies on the western nargin of the Sheet

aroa.

Because no section has been neasurcd, the thickness of the
sandstone unit is unknowns photo-interpretation sugsests that the
minimm thickness is 500 feet.

The sandstone is red-brown, medium to coarse grained,
nmoderately rounded and poorly sorted with a silty matrix. It has thick
to massive beds, crosc-laminae, ripple marks and some clay pellets. It

cormonly weathers dark red-brown.

The contact betwecen the sandstone unit ond the underlying
siltstone unit of the Pertnjara Formation is poorly exposed, but where
visible, the boundary between these two units is conformable,with o
transitional zone comprising interbeds of red and green siltstone and
red-brown and pale brown sandstonc.

Fossils have not been found in the Pertnjara Formaticn in the
Lake Amadeus Sheet area. The Pertnjara Formation is younger than the
Merecenie Sandstone and older than the Permian glacial sedimonts on the
western sido of the Amadeus Basin (Wells ct.al. 1962). Thke unit is

therefore considercd to be of pre-Permian and post-Ordovisian age,

MESOZOIC

Sediments tentatively regarded as being of Mesozoic age crop out
at a nuober of localitisms in the north-eastorn quadrant of the Lake
Anmadeus Sheet area, at LA203D (near tho northern margin of Lake Anadeus)
and in an arca approximately 35 miles south-cast of Mount Murray. These
sediments occur as flat-lying remnants, unconformably overlying the folded
Proterozoic and Palacozoic succession. They are valley-fill deposits and

in most places overlie the more easily croded units.

No sections have been measured, but the sediments have an
cstimated maxinum thickness of about 50 feet on the Lako Amadous Shoet

ETrCa.
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The sediments arc dominantly sandstone, with minor beds of
siltstone and claystone. The sandstone is typically white, fine to coarse
grained, moderately to poorly sorted, laminated to massively bedded, and
has a kaolinitic matrix, The sequence is cross-bedded in places and
large clay pellets are cormon. Pebbles, cobbles and boulders up to three
feet in diameter occur in these sedirents; these boulders could have
bermn derived from the underlying sediments or the adjacent sandstone
ridges. Boulders of sandstore from the adjacent Palaeczoic sandstone
ridgses occur in the sequence in the north-eastern quairant of the Lake
imadeus Sheet area, whereas in the cutcrops near Lake Amadeus, the
boulders were probably derived from the underlying Inindia Beds. At
L.203D the phenoclasts are of quartzite, siltstone, chert and silicified
dolomite. Some of these fragments are striated and Facetted.

The siltstones and claystones are whito or yellow, sandy in

places, and are partly gypaiferoué.
and

Fossils have not been found in these sediments/their age can
only be inferred from their stratigraphic position. They unconformably
overlie the Pertnjara Formation and are overlain by unlithificd Tertiary
and Quaternary sediments. The presence of striated and facetted beculders
in some outcrops could nean that these deposits are a continuation of the
Pornian glacial sediments mapped on the Mount Ronnio Sheet area but it is
nore probable that the fragnents were derived from the underlying Inindia
Beds. The flat-lying valley-fill deposits are similar to those described
from tho Gardiner Range (Wolls ct.al. 1962) and on the basis of this
correlation have been tentatively mapped as Mesozoic.

TERTILRY
Conglomerate

Flat-lying conglonerate, believed to be Tertiary in age is only
found in the north-east corner of the Lake Amadous Sheet area, within the
ranges. They are thought to be remnants of original piocdmont deposits
which have now been decply dissected, and in placos thicknesses of up to
20 fecet are exposed in croek banks. The conglomerate is unconsolidated,
nmoderately to poorly rounded and poorly sorted, with fragments ﬁp to
cobble size.

The conglomerate is regarded as Tertiary in age and is tenta-
tively corrolated with similar deposits described by Prichard and Quinlan
(1962) from the Hermannsburg Sheet Arca.

Undiffcorentiated Tertiary

The undifferentiated Tertiary sodiments are comprised of flat-
lying limestone, sandstone and siltstonc, which are poorly exposed and
knovm to crop out in the south-cast corner only of the Lake Amadeus Sheet

arca.



42,

The limestone is grey, fine grained and is normally strongly
silicified. There is no fossil evidence for the age of the limestone, but
on lithological grownds, it is correlated with Tertiary limestone exposed
elsewhere in the Amadeus Basin (Prichard and Quinlan, 1962).

Sandstone of possible Tertiary age crops out only over a small
area west of Inindia Bore. It is yellow, ﬁedium to fine grained,
moderately rounded and sorted, with somé silty matrix, calcareous in
piaces, thinly bedded, and weathers pale brown, Siltstore is known only
from a small area east of Inindia Bore where it is intsrbedded with flat-
lying silicified limestone. The siltstone is grey, green, or brown, soft,
laminated and easily woathered.

There is little evidence of Tertiary latoritization in the Lake
Amadeus Sheet area, apart from ferruginization.of some parts of the
Moreenie Sandstone in the area around Kings Ceonyon and some flat-lying

pisolitic ironstone which occurs about 8 miles north-west of Ochre Hill.

ATERNARY
Alluvium.

The largest deposits of alluvial sand, gravel and cley occur in
areas fringing the higher mountain ranges on the north-east part of the
Lake Amadeous Sheet area. These deposits consist of a thin veneer of light-
coloured sand, silt and clay, whero streams are actively disscoting the
country rock. Thicker deposits occur away from the ranges, where short
streams have transported the alluvium into sand plain areas. The
alluviated valleys in the gountain ranges have very sparse vegetation or
none at all and much of the loosely consolidated alluvium is being
redistributed by wind, The alluvium deposited by streams in the sand-plain
areas has a thick vegetation cover. On a few arcas of alluvium the mulga
occurs in dense, long groves, with intergrove areas where trees are absent

or sparse. The groves tend to be allgned along contours.

Aeolian Sand

Most of the Lake Amadeus Sheet area is covered with sand plain
and dunes, with the exception of the north-cast part of the Sheet area and
Lake Amadous. Most of the dunes trend south-west and average about 40 feot
in height. The braided dunes that occupy a large area on the south-western -
part of the Sheet arez have no preferred orientation. For the most party
the dunes are fixed by a scant growth of spinifex, desert oak ond small

cucalypts.,

Evaporites.
Evaporites are present in the bed of Lake Amadeus, No study was
made of theso deposits. At one place at the eastorn end of Lake Amedeus
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they are made up of a thin surface crust rich in halite, with underlying
layers of brine saturated sand and silt containing crystals of gypsum,

Travertine.

Deposits of travertine are present in areas bordering Lake
Anadeus and in some small areas between Inindia Bore and the castern
end of the George Gill Range. Many small doposits are found noar outcrops
of the Bittef Springs Limestone. These deposits are made up of white
nodular limestone with enclosed irregular bodies of chzzt. They are
deposits precipitated from groundwater in superficial Quatcernary

sediments,

Gypsun.

.Some small areas on the south-castern and central part of the
Lake Anmadeus Shect area are covered with masses of amorphous gypsun,
These deposits are either formed in a similar menner to the deposits of
travertine or are possibly derived from the weathering of rock gypsum
from underlying,obscured diapiric structures, The gypsum occurs in low

nmounds and very irregular hillocks.

STRUCTURE

" The term 'Amadous Basin' is used in the report to refer to the
downfolded and faulted area of Upper Proterozoic and Palaeczoic sediments
shown in Figure 20. The Iake Amadcus Sheet area lies in the central part
of the Amadeus Basin. The regional gravity contours (see Figure 21)
suggest a gradual increase in the depth to basement from south to north
across the Sheet area and reconnaissance aeromagnetic traverscs (Goodeve,
1961) indicate a thickness of greater then 10,000 feet of sediments along
the lines flown (sce Figure 22. for magnetic profiles along flight lines).

Folding
There is evidence of two main periods of folding on the Lake

Amedous Sheet area (Fig.23). The earlier folding has been named the
'Leke Neale Folding' by Forman (1963) and probably took place during late
Upper Protercozoic or Lower Cambrian times. This folding affected the
Winnall Beds and underlying sediments but not the Cleland Sandstcne. The
sediments werc tightly folded in most places (isoclinally in sone places)
and the fold axes trend west-north-west. The tight synclinal troughs and
steep dips of the Winnall Beds contrast with the more open synclines and
generally shallow dips of the younger sediments.
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The later period of folding has been called the 'Amadeus Basin
Folding' by Forman (1963) becanse of its widespread cffccts within the
Amsdeus Basin., This folding caused most of the structures now obvious
at the surface. The fold axes trend between west and north-west and
the stress direction was probably much the same as during the 'Lake
Neale Folding'. The 'Amadeus Basin Folding! produced a fold syston
with closely spaced subparallel axes and numerous reversals of punge.
Near Inindia Bore, in the south-eastern corner of the liake Anmadeus
Sheet area, the structure of the Palaeozoic rocks is cxtremely

complicated and is not, as yet, fully understood,

Faulting
The few faults that have been mapped on the Lake Amadeus Sheet
area can be divided into two main typess north-ncrth-tvest trending

faults, and strike faults,

In geneoral, thc north-north-west trending faults have a right

latceral sense of movement.

A major strike fault has becen mapped 40 miles south of Mount
Olifent and a south-block-up movement is indicated, The dip of the
fault plane is not known. About 12 miles south of the George Gill
Range on the eastern side of the Sheet area the Mercenie Sandstone is
repeated and a strike fault with a north-black-up movement hags been

inferred.

Structural Evolution

In late Upper Proterozoic times, a thick sequence of sedinents
was deposited on the southern half of the Lake Anadeus Sheet area.

This southern part of the basin may have been partly separated
from the rest of the basin north of the Lake Amadeus Shect arsa by a
ridge in the vicinity of the Parana Hill Anticline. As a result of the
'Lake Neale Folding' the southern part of the basin was probably uplifted
and the main area of sedimentation moved north of the postulated ridge.
The 'Lake Neale Folding' is oniy known in the area south of the ridge.
A long period of stability and gradual subsidence followed the Lake Neale
Folding.

The 'Amadeus Basin Folding' began at the northern margin of the
basin after the deposition of the Mereenie Sandstone and continued inter-
mittently during the deposition of the Pertnjara Formation. At the
northern margin coarse syn-orogenic sediments were rapidly deposited
adjacent to the uplifted block. This great thickness of sediment
probably offered a greater resistance to the comprecssional forces which
climaxed the 'Amadcous Basin Folding' and therefore, in this northern area,
the Palacozoic sediments are more broadly folded than in the areas further
south.
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Diapiric structures with cores of gypsum are known from the
Amadeus Besin (Wells ot.al, 1962), and six probable diapirs have beon
mapped on the Lakc Amadeus Sheet area. Howover, it is not known when
intrusion took place on the Lake Amadeus Sheet arca, Gypsum and possibly
othor evaporites may be present in the cores of many of the anticlines as
a result of decollement folding.

DIAPTRIC STRUCTURES ON THE LAKE AMADEUS SHETT ARBA

Several possible diapiric structures were discovered on the Lake
Amedeus Sheet area, The position of these structures is shown on Fig,23.
In most cases tho exposures in and around the diapirs are poor. The best
outcrops of probable diapirs are at Mt. Murray and at a small hill 12 miles
north-north-east of Inindia Bore. At both localities the core of the
structure is made up of sheared gypsum partly overlain and surrounded by
outcrops of dolomite and limostone which are identificd with the Bitter
Springs Limestone. At several other localities, there are structures which
are thought to be diapiric in origin because of the outcrop of shearcd
gypsumn or the local structure, In most places the country rock adjacent

to the diapirs is not exposed.

The cxposed part of the probable diapir at Mt. Murray is mado
up of isoclinully folded dolomite in pinnacles and ridgeus which overlie
part of the ccentral mound of sheared gypsum., Some isolated large blocks
of dolomite are present near the centre of the dome, resting on the
gypsum. The shearing in the primary gypsum is apparent in some of the
small steep-sided creeks that cut through the structure, The closcest
outcrop to the possible diapirg at Mt. Murray lies about + mile to the
south and consists of the Cleland Sandstone overlain by the Larapinta
Group, and in turn by the Mereenie Sandstone., Part of the sequence in

this outcrop is overturned.

A similar diapir is exposed 12 miles north-north-ecast of Inindia
Bore. The dolomite present on the flanks of the structure is thin bedded
and laminated, with some thin interbeds of slightly calcareous siltstone
ﬁnd irregular oolitic chert beds. The gypsum in the centre of the dome
is well exposed in large sinkholes which are up to 35 feet deep., Shearing
in the crystalline gypsum is easily discernable by tracing alternate dark
and light shear planes in the rock where it is oxposed in the steep walls

os crecks,

Sevoral possible diapirs occur between Inindia Bore and MNt.
Murray. 18 miles cast-south-cast of Mt, Murray there is a small hill of
shoarod gypsui with sink holes and some overlying dobris of dolomite and
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lincstone. On the south-east side of the hill there are some large blocks
of sandstone which are thought to be Mereenic Sandstone, The closest out-
crops to the mass of gypsum are hills of Mercenie Sendstone in a syncline
about a mile to the north. It is also possible that the isolated sarnd-
stone blocks ncar the gypsum belong to the Winnall Beds which has been
folded and brought to the surface by the intrusiocn.

A probable diapiric intrusion is present 28 niles south-wost of
Reody Rock Hole, at LA6l. A% this locality there is a roughly circular
outcrop of steeply dipgling chert (probably silicificd Bitter Springs
Limestonc) which is partly surrounded by steeply dipping strata of the
Winnall Beds, A possible stromatolite was found in the sequence of
silicified chert and siltstone, The chort contains bteds of oolitie chert,
sandy chert and chert breccia. It is possible that some of the fragments
are derived from the Inindia Beds., The Winnall Beds are brecciated near
the outerop of the silicified limestone. On the north-west side of the
chert outcrop the Winnall Beds form a small syncline with an overturned
south-west limb., On the south-cast side of the possible intrusion part
of the Winnall Beds strikes into the Bitter Springs Limestone outcrop and
the other part is noticeably deflected around this outcrop. This
structure has probably originated by the intrusion of gypsum and Bitter
Springs Limestone into the Winnall Beds.

At LAS08, about 8 miles north-west of LA62, there is a roughly
circular depressed areca which is covered by mounds of secondary gypsun
and may be indicative of primary sheared gypsun at depth. This area is

surrounded by hillocks of travertine.

At LA196 there is a qfhicircular rir: of steeply dipping foetid
grey dolomite breccia surrounding a core of gypsun. The dolomite has a
few oolitic beds and possible strometolites and contains some chert
conglomerate similar to the conglomerate found near the top of the Bitter
Springs Limestone in the Parana Hill Anticlinc,

The structure at LAS25 has probably originated by diapiric
intrusion. The outcrops are qf pale-grey and dark grecy, fine to coarse
grained, laminated and in places brecciated foetid dolomite, with
possible stromatolites. No primary rock gypsun was found but some of
the dolomite breccia contains intergranular gypsun. large floaters of
sandstone similar to the Merecnie Sandstone,; a scree of chert and rounded

pebbles of covarse silicified sandstone cover the core of the structure.

A simall area of poorly exposed dolomitc occurson the south side
of a long strike ridge of Winnall Beds about 27 niles ncrth-east of
Inindié Bore, The anomalous posifion of the dolemite suggosts that it
may be diapiric in origin.
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A circular depression about 100 yardg across.-with a raised rin
composed of mounds of secondary gypsua occurs 21 miles west—nur£h~weat of
Inindia Bore. A small outcrop of steeply dipping Pacoocta Sandstane océuyq
on the south side of the depression. This feature may be diapiric in '
origin.

In many of the structures described it is postulated that their

roughly circular outline, the presence of a core of sheared gypsum and a

| roughly circular surrounding znnulus of contorted and brecciated dolomite

indicatcs that thoy are of diapiric origin, The intrusive gypsun (and
possibly other eveporitos at depth) are probably derived from the Bitter
Springs Limestone. It is also possible that the incompetent Bittor
Springs Limestone and associated gypsum were forced into the ccres of
anticlines during folding., Some of the outcrops of these rocks on the
Lake Amadeus Sheet area could be the eroded rcmmnants of the cores of the
folds with the limbs of the anticline now partly obscured, A structure
of this nature occurs on the south-east part of the Mt. Rennie Sheet area,
Opik (pers.corri.) has suggested that the presence of gypsum and possibly
other evaporites would indicate that the dolemite and limestonc in the
diapirs could he Cambrian in age, This hypothesis is pustulated because
in many other places in the world the Cambrian is a period of salt
depcsition. Outside the Lake fAmadeus Sheet area, perticularly in the
Goyder Pass area, there is some evidence that the intrusive material

originated within the Bitter Springs Limestone,

The structure in the core of the Parana Hill Anticline may alsoc
be diapiric in origin but there is no evidence of any intrusive naterial
or contortion of the dolomite. It is possible that it is a "trap-door"
structure with intrusive material forcing a large block of Bitter Springs
Limcstone into its present position by hinging on the scuthern side of
the ouforop. In this case, if movenent of the intrusion cormenced during
deposition of the Pertatataka Formation it would account for the uncon-
fornity between the Pertatataka Formation and the underlying Arcyonga
Formation and Bitter Spririgs Iimestone, A "trap-door" structure has
beon described at Goyder Pass (lMcNaughton, 1962).

On the Lake fAmadeus Sheet area the youngest cxposed sediments
intruded by the gypsun and dolomite are the Winnall Bedsy a possible
exception occurs east-south-cast of Mt. Murray where large blocks of
sandstone, similar to the Mercenie Sandstone, are present at the margin
of the intrusive gypsum. A load of several thousand feet of sediment
is required before movement of cvaporites is initiated. The scdiments
involved in the areas where thegs infrusioys occur would include the
thickness of Inindia Beds, Winnall Beds and any overlying secticn which
has since been removed.,
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GEOLOGLCAL HISTORY

The oldest known sedinents preserved in the /nmadeus Basin
(Fig.20) are of Upper Proterozoic age and lie unconfornably on Precambrian
igncous and metamorphic basement, The basél Heavitree Quartzite and the
overlying Bitter Springs Limestone are considerced to be shallow narine
e sedinents dnd were probably deposited on an epicontinental shelf, which
. oxtended well beyond the limits of the Amadeus Basin. The presence of
algal dolomite and gypsum (and possibly other evaporites) in the Bitter
Springs Limestone, indicates a fall-off in the ancunt of available
dotritus and suggests that the epicontinental seca was divided into arcas

of rostricted circulation.

The deposition of the Bitter Springs Limestone was followed by
uplift and erosion in some areas, and in the northern part of the basin
the overlying Areyonga Formation ccntains fragments of the older sediments
and basemcnt rocks., The Areyonga Formation contains striated and facetted
erratics up to two feet in diameter and is interpreted as a water-laid

deposit formed in & glacial environment,

On the southern half of the Lake Amadeus Sheet area the Inindia
Beds were deposited apparently conformably on the Bitter Springs Limcstone,

It seems probable that structural growth during the later part
of the Upper Proterozoic produced a ridge in the viecinity of the Parana
Hill Anticline. A thick sequence of sandstone and siltstone (Winnall Deds)
was deposited unconformably on the Inindia Beds south of the ridge; a
thinner sequence of dominantly ciltstone (Pertatataka Formation) was
deposited conformably on the Areyonga Formation north of the ridgej and
only a very thin veneer of siltstone and limestone (Pertatataka Formation)
was deposited unconformably on the Areyonga Formation over the top of the
ridge.

Sedimentation probably continued into the Lower Cambrian, after

W which the sediments in the southern half of the Lake Amadeus Sheet area
were strongly folded and uplifted, The uplifted areas were croded and

deltaic,subgreywacke~type sediments poured into the northern part of the

basin.

As the basin subsided curing the Cambrian, the marine environ-
ment became more widespread and the sediments deposited in the transitional
environment were gradually restricted to the south-west part of the basin.
This transgression continued into the Upper Cambrian and possibly into the
Lower Ordovicians with minor revorsals resulting in interfingering of
marine shales and limestones with the deltaic sandstoncs and siltstones.

o o, = =
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. During the Upper Cambrian,the basal sandstone of the marine
Larapinta Group was deposited throughout much of the north-eastern part
of the known basin. It is possible that the basal sandstone unit
(Pacoota Sandstone) did not extend onto the southern half of the Lake
Amadeus Sheet area until Lower Ordovician times, This sediment marked
the beginning of a period of cyclic marine deposition of sandstone,
siltstone and limestone, which continued into the Upper Ordovician with
no rccognizable breaks. These Larapinta Group sediments are largely,if
not wholly, shallow water,marine, stable shelf depositz. The presence
of extremely fossiliferous beds indicates that the Ordovician seas
supported a prolific fauna. The distribution of the Larapinta Group
sediments indicates that each successive unit probably transgressed the
provious one and that the Ordovician seas were probably most widespread

in the Upper Ordovician.

The deposition of the Larapinta sediments was interrupted in
the Upper Ordovician by epeirogenic movements in the north-cast pﬁrt
of the basin., These movements resulted in cerosion of some of the
sediments in tho uplifted area and probably caused the retreat of the
Ordovician seas. However, sedimentation was continuous on the western
half of the Amadeus Basin, where the Mereenie Sandstone has a gradational
contact with the underlying Stokes Formation. The Merecenie Sandstone
appears to have been deposited in a combination of deltaic, aecolian, and
littoral enviromments, The prosence of worm burrows and a possible
'Cruziana' suggest that the formation is at least partly of Ordovician

agC.

Following the deposition of the Mercenie Sandstone, a series
of orogenic movements near thc northern margin of the basin resulted in
the deposition of the Pertnjara Formation. A very thick sequence of
coarse, clastic sediments was deposted adjacent to the uplifted arca,
but farther away from the source the sediments deposited were thinner
and finor grained. The Pertnjara Formation was deposited in a continental

envirorment and is of post-Ordovician and pre-Permian age.

Orogenic Eﬁgements continued aftor the deposition of the
Pertnjara Formation / caused folding and faulting which affected the
sediments throughout the basin,

The folded and uplifted Amadeus B-sin sediments then underwent
a long period of weathering and erosion, This erosion resulted in the
more rapid removal of the siltstone and shale units, forming the strike
ridge and valley topography so provalent in the Amadeus Basin at prosent.

Rermnants of sediments deposited during the Permian glaciation
are known from the western side of the basin,but it is not known whether
these deposits extended onto the Lake Amadeus Sheet area.,
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During the Mesozoic, a marine transgression noved over the
ecastern side of the Amadeus Basin., No marine Mesozoic scdiments are
knovn from the Lake Anmadeus Sheet area, but continental, valley-fill doposits
of possible liosozoic age were deposited in tho north-east quadrant of the

arca.

) After the deposition of these possible Mesozoic sediments the
arca was uplifted and eroded. A climatic change during the Tertiary
rosulted in tho deposition of conglomerate irmediately adjacent to the
ranges; and the formation of a lake system. Rermants of possible
Tortiary lacustrine sediments are still preserved in the Inindia Bore

arca.

An arid phases probably during the Quaternary, resulted in the
fornation of sand dunes which now cover most of the Lake Amadeus Sheet

are.

More recent changes to the climate have resulted in the fixing
of the sand dunes by a sparse vegetational cover and the dissection of
tho possible Mesozoic and Tertiary deposits, producing thin sequences of
alluvial sediments adjacent to the ranges.

Diapiric structures have been described from the Lake Amadeus
Sheet arca, tut it is not possible to determine when intrusion tock
place, If the Parana Hill Anticline is of diapiric origin, the intrusion
probably tock place before the deposition of the limestonesin the
Pertatataka Formation which show no evidence of brecciaticn or any major

digturbance necar the corc of the structure.

ECONOMIC GEOLOGY

Phosphate Deposits

Introduction

The presence of phosphorited’ in the Anadeus Basin was first
nentioned briefly by Wells, Forman and Ranford (1962) who found isolated
outerops of thin, phosphate-rich beds in the Ordovician Stairway Sandstonc
of the Mount Liebig Shecet area. During 1962 it was possible to nake a
nore detailed study of phosphorites in the Lake Amadeus Sheet arca and
parts of the Henbury Sheet arca.

*  The term "Phosphorite" is used in the scnse of McKelvey et.al,

(1959) mcaning a phosphatic sedimentary rock.
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The phosphorites are confined to the Canbro~Ordovician
Larapinta Group, The Tempe ¥ember of the Pertacorrta Formation though

rich in phosphatic brachiopods, has a low P205 content.

The formations of the Larapinta Group are all phosphatic to

varying degrocs:-—

Pacoota Sandstone: At present this would appear to be the least
phosphatic formation of the Larapinta Group. There are no
knbwn pelletal phosphorites in the formation, though it is
suspected that a vuggy sandstone (LA161) represents an originally
pelletal sandstone from which the pellets have been weathered

out.

Horn Valley Siltstone: As yet, few samples have been subnmitted for
analysis, but the majority of those submitted have very litﬁle
or no phosphate; the average P205 content being about 1%,
It is considered likely that the oolitic ironstone from just
below the top of the Horn Valley Siltstone was an oolitic
phosphorite which was subsequently ferruginized, possibly
during Tertiary weathering., This is supported by the size
and shape of the ooliths, which are identical with knowm
phosphorite ooliths in the Stairway Sandstone, and by the
presence of some phosphatic (probably collophane) cores
surrounded by a rim of limonite.

Stairway Sandstone: This is the most phosphatic formation of the
Larapinta Group and will be discussed in greater detail below.

Stokes Formations This formation is for the most part thought to be
poorly phosphatic. The only phosphatic beds occur close to the
base and are identical with the phosphatic beds of the Stairway
Sandstone. Two samples of this phosphatic pelletal sandstone
assayed 13.9% and 8.6% Py0g

Occurrence of Stairway Sandstone Phosphorites:

Phosphatic material occurs in a finely divided form throughout
much of the Stairway Sandstone. The phosphorites occur most commonly as
pellets or nodules which contain the highest percentage of P205; the
pellets are either sparsely scattered through sandstone and limestone
beds (5% to 10% of P205), or more normally, forming beds one to four
inches thick composed almost entirely of phosphorite pellets in a sandy
matpix. These pellet beds have the highest P205 content; generslly
botwoen 10% and 22% P205. They occur irregularly throughout much of the
Stairway Sandstone. In a section in the George Gill Range (section LACL13)
twelve such beds, with an average thickness of about two inches, are

exposed over a stratigraphic interval of 100 fect.



LA 161, Thin Section R12424(X-Nicols), X45

Thin section of coarsc grained sandstone with vughs.,

Pacoota Sandstone.

Opaque iron ore (7ma;
Fine angular quartz ,
Colourless amorphous mineral (
apatite).
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The pellets occur in two forms; brown pellets, two specimens
of which contained approximately 14% and 9% P205, and grey pellots,
found in two analyses to contain approximately 20% and 11% P205.

Similar types are also rcported from the Phosphoria Formation of the
Westorn United States by McKelvey (1959); (Twenhofel (1950) considors
that the colour depends upon the quantity of containcd organic material).
The pellots rango in size from less than 1 mm to a maximum dismeter of

5 ems  The surface of the brown pellets is gonerally smooth and fairly
wecll~-roundeds the grey pellets tend to be less well-zvunded and concave
surfaces are common, Concentric or regular banding within the pellets
is rare, but in places the pellets are composed of phosphatic ooliths,
0.2 to 0.3 mm. in diameter,

In thin section, the pellets contain approximately 60% of well
rounded, detrital quartz grains, with minor accessory minerals including
zircon, plagioclase and tourmaline. The cement in some areas is a brown,
cryptocrystalline mineral with fine, poorly rounded grains of quartz and
fine mica flakes. X-ray diffraction by Greaves (B.M.R. Pers.comm.)
showed that the cryptocrystalline mineral was apatite,

Results of Analyses ((Tables TL and "ﬂ)
46 analyses of rock from the Amadous Basin vary in P205 content,

 from 21.6% in the Stairway Sandstone to .03% in the Winnall Beds, The

pelletal sandstone has consistently the highest P205 content (commonly
15% and greater of P205). The highest ?2G5 content of a phosphatic
limestone is 5.3% (LA49) though other limestones from the Stairway
Sandstone yielded less than 1% P205. The maximum P205 content obtained
from siltstone from the Stairway Sandstone only was 1.5% but this is
still well above the average P205 content for a siltstone. Few analyses
have been carried out on specimens from formatiors other than those of
the Larapinta Group; a Mesozoic siltstone assayed only 0.16% P205, and
two speeciiens from the Winnall Beds had a P205 content below average for
sandstone. The P205 content of a limestonc from the Tempe Member of

the Pertaoorrta Formation is somewhat higher than that usually found in
limestones, but this is oxplained by the presence of phosphatic brachio=-
pods. Two analyses werc carricd out on Quaternary deposits; one a river
gravel which had a P205 content of 1% and the other a surface gravel with
T% P205 content, suggesting these types of deposits cannot be ignored as
a possiblc source of phosphato.

McKelvey (1959) showed that in tho phosphorites of the
Phosphoria Formation, there is a close zssociation between the presence
of phosphate and trace elements such as zincy lead, rare earths, uranium,
etc. 21 specimehs from the Amadeus Basin were analysed spectrcochemically
for the elements nickel, cobalt, copper, vanadium, lead, zinc, tin,
berylliua and molybdenum by E.J. Howard of the B.M.R. (See Table IV).



ML 37. X25

Fig. 25. Thin section of Stairway Sandstone showing
cryptocrystalline apatite (black in photo)
with enclosed fine angular quartz.

LA 534. X16

Fig., 26. Thin section of part of a phosphatic pellet with
cryptocrystalline apatite (black in photo) and
fine angular quartz. ¢
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TABLE IV

SPECTROCHEMICAL ANALYSES FCOR _PHOSPHATE AND TRACE ELEMENTS

M .
ap Field Trace Element Content in parts per million P50
Reference . . 275
No. Rcference Formation Lithology
See fig. 27 No. Nickel | Cobalt | Copper | Vanadium Lead content
» ML 37 Stairway Sandstone SunGotone with phosphatic pellebs. 10 10 ¢ 100 50 400 H
5 LA 139(4) Stokes Formation n " " " 10 10 30 10- 150 H
14 LA 188(B) Stairway Sancdutone " " " u 2C 30 30 10 150 H
20 LA 543 n " " n " " 10 30 10 10~ 150 H
R LA 544(B) n n Silty sandstone with phosphatic pellets. 5 10 10 10 150 H
1 LA 535(2) " n Sandstone with phosphatic pellets. 5 5~ 30 10- 100 H
1 LA 534(B) " " Brown phogphatic pellet. 5~ 20 20 10~ 100 H
7 LA 168 " " Sandstone with phosphatic pellets., 5- 5- 20 10~ 70 H
1 LA 534(4) " " Grey phosphatic pellet. a a 10~ 10- 50 H
14 LA 188(4) n v Limestene with occasional phosphatic
pellets, a 5- 10 10 10 H
1 LA 535(10) " " Sandstone with sponge spicules and
occasional phosphate pellets. 5= 5- 10~ 10~ 30 L
5 LA 139(B) Stokes Formation Limestone. a a 10 10~ 30 L
15 LA 114 Horn Valley Siltstone Siltstone. a 5- 10 10~ 20 L
21 LA 141 Stairway Sandstone Sandstone with occasional phesphatic
pellets., a a 10~ 10- 10 L
8 LA 54 " " Sandstone. a 5~ 10- 10~ 10~ L
*® ML 6 Horn Valley Siltstone n 10 100 10 50 20 L
1 LA 535(3) Stairway Sandstone Siltstone. 5= 5 10 10 10 A
2 LA 544(4) n t " 5- 5 10 20 10 A
22 LA 154 Horn Valley Siltstone Limestone, a a 10- 10~ 10- A
22 LA 153 " u n " a a 10 10- 10- | A
{
23 LA 156 n n n " a a 10~ 10- 10~ | A
|
a trace element not present in detectable amounts
H percentage of Pp0s is high - above 10% P205.
L percentage of Py0s is low between 1% and 10% P05,
A percentage of Py05 is verylow or absent - less than 1% P,0s.
* Specimens collected outside the Lake Amadeus 1:250,000 Sheet arca (Sece Table V).
5- less than 5 p.p.m.




TABLE V QUANTITATIVE PHOSPHATE ANALYSES
Re?ZEence Field Percentage
Yo. Reference Formation Lithology of PaOs.
(see Fig.27) No. 25
1 Li 535(9) Stairway Sandstone Sandstonc with phosphatic pellets. a 21.6
1 L& 535(8) " 1" 1 n" 1 1 a 20.4
1 L& 534(L) " " Grey phosphatic pellet b 19.5
- ML 37 " " Sandstone with phosphatic pellets. b 18.0
2 L& 544,(B) " " Silty sandstone with phosphatic pellets. a 1742
g HY 9 L n Sandstone with phosphatic pellcds a 15.9
3 L4 228 " " " " U " a 15.6
4 LL 18(B) " " " n " " b 1545
1 L& 103 n " " " n " b 14.0
1 L4 535(5) v u n n n " a 1440
5 L 139(L) Stokes Formation " " " " b 13.9
1 Li 534(B) Stairway Sandstone Brown phosphatic pellet. a 13.5
6 Lh 148 n " Sandstone with coarse phosphatic pellets. b 12.6
7 Li 168 n " Sandstone with phosphatic pcllets. a 11.8
1 Li 534(C) i t Grey phosphatic pcllet. a 11,0
1 Li 535(1) n t Sandstone with phosphatic pcllcts. a 11.0
1 Li 535(2) u n " " u " a 10,6
8 La 54 n n i L " h b 10.6
9 L4 229 " n n n n n a 10.4
5 Li 133 " " Sandstone with coarse phosphatic pelletse. b 9.9
1 Li 535(7) " " Sandstone with phosphatic pellets. a 9.2
1 L4 534(D) " L Brown phosphatic pellet. a 9.C
1 L4 535(4) " " Sandstone with phosphatic pellets. a 8.7
4 Li 24 Stokes Formation Sandstone with some phosphatic pellets. b 2.6
1 Li 535(6) Stairway Sandstone i u " n L a 7.7
10 Li 106 Quaternary SGurface gravel. b 7.0
4 L. 16 Stairway Sandstonc Sandstone with fine phosphatic pellets. b 6.8
11 LL 49 " " Limestone with phosphatic pellcts. b 543

Contdualooc Sheet 20



TLELE V (Contd.)

Map
Refeorence Field ) Pcrcentage
No, Reference Formation Lithology of Po0s «
(See Fig.27) No.
12 L& 102 Stairway Sandstone., Calcercous sandstone with phosphatic pcllets. 2.6
1 L& 535(10) " L Sandstone with sponge spicules and some
phosphatic pellcts. el
13 L& 220 " " Sandstone with some phosphatic pellets. 1.7
4 La 18(h) n I Siltstonc. 1.5
1 Li 535(3) v " ” 1
10 Li 105 Quaternary River gravel. 1.0
W HY 26-2 Tempe Member Limestone with phosphatic brachiopeds. 0.9
14 LL 188(B) Stairway Sandstone. Limestone with some phosphatie pellets., 0.9
15 L& 114(1) Horn Velley Siltstonc Siltstone, 0.8
14 LL 189 Stairway Sandstonc " 0.8
e ML 6 Horn Vslley Siltstonc " 0.7
16 LL 107 Pacoota Sandstonc " 0.2
2 L 544.(L) Stairway Sandstone L 0.2
4 L4 203-D Mesozoic " 0.16
17 LiL 193 Winnall Beds Silicified sandstone. 014
18 LL 108 Pacoota Sandstone Siltstone, 0.12
15 Lh 114(2) Horn Valley Siltstonec. i 0,10
19 LL 550(B) Pertaoorrta Formation Sandstone. 0,03

hny specimens marked with an astorisk are from a locality outside the Lake imadeus 1:250,000 Shcet area.

Two miles south of Deering Creck;
Petermann Hills area;
Western MacDonnell Range;

Three miles north of Mount Levi;

Mount Licbig 1:250,000 Sheet aresa.
Henbury 1:250,000 Sheet area.

Mount Liecbig 1:250,000 Sheet arca.

Henbury 1:25C, 000 Shect area.

linalysis undertaken by the laboratory of the Burcau of Mineral Resources, Canberra.

linalysis undertaken by thc Australian Mineral Development Iaboratories, S.ii.
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Zinc, tin, boryllium and molybdenum werc absent..fiom all-the.specimens and
the others were detectable only in small amounts. It was found there was
a general tendency for the concentration of some trace elements to rise
with the P205 content e.g, the lead content increased from 30 parts per
million in a sandstone containing less than 5% of\PQO5 to 400 parts per
million of lead in a pellet sandstone containing 13% P205. The table of
spectrochemical analyses is arranged in order of decreasing P205 contont
and this corresponds approximaztely to decreasing lcad content. A similax
though less orderly decrease in copper content occurs and there is a fall
from 100 parts per million of copper to less than 10 parts per million,
Cobalt and nickel generally show their lowest concentrations in the
specimens with the lowest P205 content but do not necessarily show their
highest concentration in the specimens with the highest P205 content,
Vanadium bohaves similarly though the maximum vanadium content (50 parts
per million) is recorded in the specimens with high P205 content (18%)
and the same vanadium content is also recorded in a specimen with a on5
content of only 0.7% (116). However, so few analyses have bcen pexformed
as yet that it is impossible to draw any definite conclusions regarding

tho relation of the trace elements to the phosphate concentration,

Origin of the Phosphorites.

This discussion concerns the Stairway Sendstonc type of
phosphorite only, but it should be mentioned that any phosphate in the
Pacoota Sandstone may be partly if not entirely formed by enormous
numbers of Scolithus, for amnnelids commonly have a high pcrcentage of
phosphate within their bodies.

There is no ovidonce such as veining, or replacement textures
to support an epigonetic origin for' the Stairway Sandstone phosphate.
The concentration, size and form of the pellets disprove any idea of

excremental origin,.

Blackwelder (1916) considered that the wholesale destruction
of large numbors of organisms was a major factor in the formation of
phosphorites, Such a factor may have been of importance in the Horn
Valley Siltstons, which contains vast quantitics of trilobites,
brachiopods, nautiloids and (1less commonly) graptolites, as to suggest
destruction on a massive scale, However, it is likely to have been a

much less important factor in the Stairway Sandstone.

Adams, Groot and Hiller (1961) describe many compositional
difforences between phosphatic pellets and their surrounding sedinents
in the Palaeocene Brightsca Formation, a phosphatic unit in the castern
United States. Thej conclude that these nodules could not have formed

in situ.



&

5 e

Sinilar differences in grain size, degree of rounding and the
presence of accessory minerals, occur in the Stairway Sandstone phosphor-
ites, suggesting that the pellets are allochthonous, but other textural

evidence indicates that the pellets were probably formed in situ.

McKelvey (1959) has clearly demonstrated .that the phosphorites
of the miogeosynclinal facies of the Phosphoria Formation arc of the
bedded, platy or flagstone type; they are very rich in P205 and are
associated with black bituminous shales and cherts. Such asscciations
were not cbserved in outcropin the phosphorites of tho Amadeus Basin and
it would seem that the Amadeus Basin deposits are not the miogeosyn-
clinal but the shelf or platform type. Such deposits arc generally
considored to be distinguished (McKclvey, Swanscn and Sheldon, 1953)
by the nodular or pebbly habit of the phosphorites, thoir low to
moderate P205

arenaceocus materials and limestonc.

content, and their associations with glauconitic and

The Stairway Sandstone contains nodular phosphate and arenaccous
matorial, but the P205 content (up to 22%) is somewhat highor than is
nornmally expected for the sholf facies. The association of phosphorites
with glauconite and limestone appears to be poorly developed in the
Amadeus Basin,

Ripple marks and cross-bedding are common thmoughout the Stair-
way Sandstone, whereas they are normally absent from other phosphorites,
Kazakov (1937) considered that phosphorites formed in depths of between
50 and 200 metres, whereas McKelvey et.al.(1953) put the depth of
deposition of miogeosynclinal phosphorites at between 200 and 1,000
metres, The abundant ripple marks, cross-beds, and coarse sandstone
in the Stairway Sandstone would suggest that in this instance, the
phosphorites formed at depths very much closer to the values of Kazakov
than to those of McKelvey et.al.

The variation of lithologies within the Stairway Sandstone
indicates a fairly rapidly changing environment. The siltstones of the
Stairway Sandstonec may indicate a reducing environment, with bottom
wators rich in hydrogen sulphide and anacrobic bacteria. (Baas Becking
(1957) showed that the presenco of hydrogen sulphide in water, ‘
solubilized phosphate.) If the hydrogen sulphide and phosphate rich
bottom waters, of what where probably localized basins or depressions,
were subjected to an influx of oxygenated water laden with detrital
quartz, the partial pressure of hydrogen sulphide would drop, the en-
vironment become oxidizing, and pH of the water reach a value of between
7.1 and 7.8. The phosphate would then be precipitated as cryptocryst-

alline apatite and form the matrix for the detrital quartz grains.



LA 54, Thin Section R13096. X45

Mg, 29. Thin section of limestone with sandy phosphatic
pellets. ©Stairway Sandstone.

(a) Angular quartz with a dark green phosphatic
(?crypto=crystalline apatite) cement.

(b) Intergrowth of calcite crystals.,

LA 133. Thin section R12431. 345

Fig. 30. Thin section of coarse phosphatic sandstone.,

Stairway Sandstone.

(a) Crypto-crystalline apatite or collophane showing
shadowy oolithe cemented together.

(b) Phosphatic groundmass and fine angular quartz.

(¢) Quartz,
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Further Investigations

Isopach and lithofacies maps are likcly to be of considerable
value in indicating possible areas for furthcr investigation. It is very
necessary initially to undertake some drilling of the Stairway Sandstone,
in order to ascertain the number and thickness of phosphorite beds in an’
area such as Johnny Creeck Anticline where even with fairly poor exposure
a dozen individual phosphorite beds crop out. It is intended to carry
out a diamond drilling progremme in parts of the Amadous Basin during
1963,

T. Quinlan (pers. comm. B.M.R.) reports the two holes have

been drilled into the Stairway Sandstone in the Henbury Sheet area
(Resident Geoiogist office; Alice Springs, Bore reference numberq G53/1-89
and G53/1-9O)5 Both contain 175 parts per millicn nitrate and 6000 parté
per million of total dissolved salts, indicating the possibility of a
correlation between rocks with a high phosphate oonﬁenf and ground-waters
with a high nitrate content. The groundwaters may thereforoc serve as
further indicators of areas likely to be of interest in the search for

phosphate,

Much work has to be done on the phosphorites of the Amadeus
Basin before a fully comprchensive hypothesis can be put forward to
explain their formation, for they arc dissimilar in many ways to other
described phosphorite decposits,

For further prospecting of these deposits, it is possible
that a basic principle of Kazakov (1937) will hold; viz: that as the
distancc from the shoreline increases so the phosphorites become thicker
and the percentage of P205 rises. If this is thc case, then the arca
elong the southern margin of the Western MacDomnell Ranges appears, at
the prosent time, to offer the best hopes for rich phosphate dcposits.(ﬂg2$)
At this stage however, it is recommended that further investigations be
first undertoken in an area such zs Johnny Creck Anticline where
numerous phosphate occurrences are already known, where the access is
fair and where the Stairway Sandstonc covers a large area within shallow
drilling depth.

Petroleum Prospects

Possible source rocks for petroleum in the Amadcus Basin sedi=-
ments prescrved on the Lake Amadeus Shoet arca include the dolomite and
limestone of the Bitter Springs Limestone and the Pertatataka Formation,
the lircstone and shale beds in the Portacorrta Formation, and some of the
limostone and siltstone of the Larapinta Group. One samplo of soil (LA575)
overlying the Stokes Formation in the Johnny Crcek arca gave 0.63% by
weight of oil., The sample gave a strong golden colour in Xylcne and a
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dull blue-white fluorcscence in xylene, Several such small oil impreg-
nated soil patches occur in the vicinity of LAST5 but the origin of the
0il and its oxtont with depth is not known.

A sample of sheared gypsum from the small diapiric structure
south-cast of Mt, Murray gave a strong yellow color in xylene and a

strong fluorescence in xylene and acetone.

Suitable reservoir and cap rocks are present throughout the
sedimentary section. The lenses of clean, mediun sandstone (56 feet
thick in scotion LAW2) near the top of the Bitter Springs Limestone in
the Parana Hill Anticline would be an inportant reservoir rock for any
petroleun originating in the Bitter Springs Limestone. Other possible
reservoir rocks include some of the sandstones in the Aroyonga Formation,
the non-silty sandstono in the Pertacorrta Formation and Cleland Sandstone,
the sandicr parts of the Winnall Beds, the Pacoota Sandstone and Stairway
Sandstona of the Larapinta Group (provided thoy are not silicified at
depth) and the Mereenie Saudstone. The sandstone of the Pertnjara

Formation has no suitable cap rock.

The possible evaporites in the Bitter Springs Limestone and the
lutites in the Pertatataka and Portaocorrta Formations and Larapinta Group
and the basal siltstone unit of tho Pertnjara Formation would be suitable
cap rocks where they occur in structures considered as possible traps for

retroloum,.

The north-castern part of the Lake Amadeus Sheot area offers
the best prospects for oil accumulation,as in this arca thc marine sedi=
monts of the Larapinta Group arc thickest and the Pertaocorrta Formation
contains sections of limestone and shale. The western and southern parts
of the Sheet arcaare considered at this stage to have little petroleum
potential. In these arcas the thickness of Ordovician sediments is only
a fraction of that present on the north-eastorn part of the Sheet area

and the Cambrian scction is ropresented by a deltaic sandy faciecs.

The Cleland Sandstone is thought to be laterally equivalent to
the Pertacorrta Formation so that in favourable areas oil generated in
the marine sediments of the Pertaocorrta Formation could migrate up dip
to the sandy bods of the Cleland Sandstone or to sand lenses and pinch
outs whore the two formations interfinger, |

Several anticlinos on the north-ecastern part of the Lake Amadeus
Shoot areca are closed in cithor the Larapinta Group rocks or the underlying
Goyder Member of the Pertaocorrta Formation, The Merccnie Anticline is
closed in the Mereenic Sandstone and probably offers the best prospect
for a deep stratigraphic test. The eastern extension of the Johnny Creek
Anticline is possibly closed in the Stairway Sandstonc and could provide
a structural trap for oil migrating to favourable horizons in the
Larapinta Group.
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The Parana Hill Anticline is breached to the Bitter Springs
Limestone and offers little prospect for oil accumulation. Structures,
similar to that exposed in the Parana Hill Anticline, may occur
beneath other anticlines on the north-east part of the Lake Amadeus
Shect area. These structures would provide a suitable trap for any

oil migrating from the Bitter Springs Limestone.

The possible diapiric structures on the Lake Amadeus Sheet
area occur mainly in areas where Upper Proterozoic rocks are cxposed and
could form structural traps for any oil derived from the Bitter Springs
Limestone. Any buried diapirs in Palacozoic rocks could have acted :
as barriers to migrating oil especially if they were gTowing during

deposition of the sediments.

Wator Supply

Surface Water

Supplies of surface water are plentiful in rockholes and
waterholes within the ranges in the north-east corner of the Lake
Amadeus Shect area. There are two lines of rockholcs and waterholes
within the ranges; those along the southern margin of the George Gill
Range including the rockholes of King Canyon, Penny Springs, Reedy
Rockholec, Kathleen Springs, and Bagot Springs; and the line of
rockholes along the southern-margin of Ninctoen R;gélPlain including
Nincteen Mile Rockhole, Grantham Rockhole, Ukulka Rockholec, and Spur
Rockhole. All of thesc rockholes and waterholes, which are in
Mercenie Sandstone, are permanent and all contain potable watex». The
waterholes and rockholes have been formed cither by crusion due to
waterfalls, e.g. Reedy Rockhole or by the development of enlarged pot-
holes as at Spur Rockhole.

Apart from these larger permanent rockholes there are numerous
smaller rockholes and some large semi-pormancnt water holes within the
ranges e¢.g. within the Vale of Tempe, along Jchmnny Creck, and in the
Petermann Crcek arca. BSome of the semi-permancnt waterholes retain
wator for up to two months after rain, but the water is only suitable
for drinking in an emergoncy.

OQutside the ranges in the north-east corner of the area,; there
arec very few rockholes; the only known ones are Nonane Rockhole,
Kulpi Rockhole, and some small oncs on Winnall Ridge and the long strike

ridge cast of Winnall Ridge. None of these rockholes are permanent.

Some of the clay-pans in the southemm half of the area are knowm
to retain froshwater for up to several wecks after rain. The only time
that thore is water on the surface of Lake Amadeus is shortly after rain,

but this water is unsuitable for drinking bccause of its high salinity.

Supplics of surface watocr could be conserved by the construction
of dams at places in the ranges. These dams would provide o useful

auxiliary supply of water for stock.
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Underground Water
At present, no underground water is being used in the Lake
Amadeus Shecet area.

The only bore in the arca, Inindie Bore, in the south-west
corner, was abandoned several ycars ago because of its high salinity
(seec Table VI ). The aquifer in the bore is unkmown.

There are two wells in the Johnny Creek area but both have
boen abandonod. The westerly well, which was dry when inspected, is
about 60 feet dcep and is sunk in the Stairway Scndstones The casterly
well (Lang's Well) was dug in the Stokes Formetion and when inspccted
in September 1962, the standing water level was 110 feety the water
secmed to have a low salt content and was potable; this well was probably

abandoncd because of a small supply of water.

Gosse (1874) describes a native well known as Kamrams Well,
o fow miles east of Winmnall Ridge, which had sufficient supply to water
stock. No tracc of the well was found by the authors.

Prospects of Underground Water

In the north-cast corner of the Sheet arca there is likely
to be considerable recharge due to presence of the high ranges. The
quality of the wator is likely to be moderatc to good. Over the remainder
of the Sheet area outcrops are low and run-off poor so that water is
likely to be of stock quality only.

The Merecnic Sandstone has proved to be an cxcellent aquifer
in othor parts of the Amadeous Basin, and would probably be the best

gource of supply on the Lake Amadeus Sheet area.

Scme of the sandstones of the Pertnjara Formation may yield
a moderate supply of water, though gencrally these sendstoncs are poorly
sorted and lack porosity.

Some of the sandstone in the Stairway Sandstone might be a
roasonzble aquifcr, but Rochow (B.M.R. pers. comm.) found on the Henbury
Sheet arca that in two bores drilled in the Stairway Sandstone the total
dissolved salt content was 6000 parts per million (nitrate content of
175 parts por million). The high salt content and cespecially the high
nitrate content, may be associated with phosphate in the Stairway
Sandstone and therefore, as phosphote was found in the Stairway Sandstone
throughout the Lake Amadeus Sheet area, it is likely that the same high
salt content in the water would be equally widespread.

At the surfacc, the Pacoota Sandstone is strongly silicified
and non-porous, but at depth, below the weathering profile,is likely to
be porous and constitute a recasonable aquifer.

Below the Larapinta Group, few of the formations would seem to
be suitable as prospective aquifers. Some of the cleaner sandstone
within the Pertaoorrta Formation,'the Cleland Sandstone and the Arcyonga
Formation may be useful aquifers. The Winnall Beds where exposed on the



TABLE VI

Name of Bore
Pagtoral Lecase
Position of Bore

Inindia Bore.

Curtin Springs.

South-east corner of the Lake Amadeus
1: 250,000 Sheet area.

Elcevation 1704t above sea-level.

Drilled | hugust 1951,

Total Depth - 320!,

Standing water Level 290t  (1951).

Supply 800 gallons per hour (August 1951).

Analysis (rosults in parts per million).

Date.

Hardness Total

Hardness Temporary
Hardness Permanent

Free Alkeli

Chloride
Sulphate
Fluoride
Gaicium
Bicarbonate
Carbonate
Sodium
Potassium
Magqesium
Nitrate

Total Dissolved Salts

pHe.

-

17-7-57

214

206
2208
Nil.

3145
1735
4.1
9%
251
Nil.
1600
37
530

7475

1-8-62

2346

99
2247
Nil.

2725
1509
3.0
238
121
Nil.
1450
25
426

6512

77

1-8-62

2582

19
2563
Nil.

3010
1748
3
273
23
Nil.
1625
36
462

7185

7.3

knalyses were performed by the Animal Industry Branch,
Alice Springs, Northern Territory.

Bore data from the Resident Geologist's Office,
Alice Springs, Northern Territory.
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Sheet arez are steeply dipping and therefore a2 difficult targét to inter-
sect. However, the strong jointing within the Winnall Beds make it

probable that this formation would contain uscful quantities of water.

The only other formation which may contain aquifers is the
Bittor Springs Limestone which has yielded large quantities of water in
some other parts of the basin. Water derived from the Bitter Springs
Limostone is likely to bo of moderate quality (suitable for stock) in
arcas of good recharge (the north-cast corners of the shect area) but

over the ramainder of the Sheet arca is likely to be strongly saline.

Miscellancous

Evaporites occur in the bed of Lake Amadeus. Some solt for
local usc is obtained from salt pans at the eastern end of Lake Amadeus

near Curtin Springs.

Rock gypsum is in the cores of diapiric structures on the Lake
Aimadeus Sheet area and valuable cvaporitic doposits mey occur at depth
in these structures. The gypsum cores of the diapirs should be
prospectoed by augering or drilling. The gypsum is associated with
outcrops of Bitter Springs Limestone. The largest exposed leposits of
gypsum occur at Mt. Murray;

Thick sequences of limestone and Colomite occur in the Bitter
Springs Limestone. Limestone and dolomite also occur in the Pertatataka
Formation, Stokes Formation and Horn Valley Siltstone. The proportion
of limestone in thesc formations varies from place to place and they

~contain variable amounts of sand and silt., Most of the cdeoposits are

Aifficult to reach.

No large metallic deposits were found on the Loke Amaceus
Sheet arca. Surface encrustations of mangancse oxide were found on
parts of the Goyler Formation, anct thin beds of pisolitic ironstone occur

in the Horn Valley Siltstonc.
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APPENDIX I

CAMBRIAN AND ORDOVICIAN FOSSILS: FROM THE AREAS
OF HERMAWNSBURG AND LAKE AMADEUS SHEET AREAS,
I TORY
Joyce Gilbert-Tomlinsoh

INTRODUCTION

. The material was déollected by members of the Amadeus Party
in 1962. Cambrian and Ordovician fossils are represented. The
Cambrian fossils canhot be accurately dated at present; they were
collected from the northern flank of the Gardian Ranze in the south-
western corner of Hermannsburg Sheet. The Ordoviéian fossils arc
similar to those of the "Larapintine" sequencc of the Western
MacDonnell Range on Hermannsburg Sheet. Some local peculiarities

ere evident, particularly the exotic Orthis nipponica fauna of the

western part of the basin (sce below, ?Stairway Sandstone). The
Ordovician formation names arec used in the sensc established by
Prichard & Quinlan (1962).

CAMBRIAN FOSSILS -~ HERMANNSBURG SHEET
-~ AREA, NORTHERN TERRITORY

Cambrian fossils occur in a glauconitic dolomite in the Nevs
Gap arca of the Gardiner Range (HG4, HGS, HG6). Thoy consist of
phosphatic brachiopods (probably belonging to several genera), a
hyolithid, and a gastropod. The fossils are all very fragmentary,
and no gencra can be determined. - The fauna carmot be matched with
any from the better-known castern cnd of thce Amadeus Basin. The
gastropod belongs to a group.that is common in the early Middlc
Cambrian of thc Northern Territory. Gastropods of similar cxternal
form arc aisb rccorded in the latc Lowor Cambrian of castern Asia
and North Amcrica. The age of this deposit is left open until

diagnostic material can bec socurcd.

ORDOVICIAN FOSSILS - LAKE AMADEUS
SHEET AREA, NORTHERN TERRITORY

PACOOTA SANDSTONE

LA8, LA9, LA10, Li36, LAS0, LA160, LA569, ?L4A575.

LA 36 alonc contains a diagnostic fossil, the trilobitc
cf. Koraipsis, reldted to a form from tho Pacoota Sandstono of the
Western MacDonnell Range, and indicating an upper Tremadocian age.
The other samples contain fragmentary lingulid brachiopods,
Scolithus, (pipe-rock), and Cruziana (trilobite trails).
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HORN VALLEY SILISTONE (limcstone and calcarcous siltstone)

Stratigraphically diagnostics L&11, L&46, LAS1, LiSla,
LA66, LA111, LA112, LA113, La140, L4156, LA157.
Inconclusive: La4T, LA155, LA20T.

The stratigraphically diagnostic fossils include forms
comparable with those of the "Orthis" dichotomalis fauna of the

Western MadDonnell Range, which is provisionally dated as latc

Lower Ordovician (late Arenigian).

1

lingulids (gen.indet.), orthoids (gen.indet.),
"Orthis" dichotomalis Tate.

Brachiopods

Pelecypods - (Ctenodonta sp.

Gastropods - Raphistomina sp., Helicotoma? sp., "Ophileta"
gilesi Eth.fil., Lophospira? sp.

Nautiloids - genera indet.

Trilobites - Trinodus sp., Carolinites sp., "isaphus"
Howchini Eth.fil., "Asaphus" illarensis Eth.fil.,
aff. Ptychopyge sp., undescribed asaphid

trilobites, cf. bfoéopisdus sp.
Ostracods - gecnera indet.
Echinoderms - ossicles (indet.)

Graptolites - Didymograptus sp.

Conodonts - Not determined (being studied by P.J. Jones).

STAIRWAY SANDSTONE

Stratigraphically diagnostics LA12, LA13, Li14, LA15, LA1T,
LA19, LA40, LA130, LA135, LA136, Li141, LA142, LA143,
LA151, LA164, LA165, LA169, LA212,

Inconclusive: LA20, LA21, LA37, LA38, LA41, LA42, LA106,
LA129, LA131, LA132, LA134, LA137, LA138, LA139, LA144,
LA146, LA149, LA150, LA158, LAi211, LA220, LA228, LA229,
LA536, LA556, LA559.

The stratigraphically diagnostic fossils include forms

comparable with those of the Stairway Sandstone (and particularly
its upper part) in the Western MacDonnell Range. The fossils of
this formation are nearly all indigenous, not only to dustralia but
to the imadeus Basinj; consequently, precise dating and correlation
are not at present fecasible. The estimated age for the uppcr part
of the Stairway Sandstone is late Middle Ordovician (Llandeilan).
The samples listed as inconclusive contain either unidentifiable
fragments or fossils that are not known to oc.ur in the typical
Stairway Sandstone. (A special case of an exotic fauna is discussed

below under the heading "Orthis nipponica fauna'l)
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Sponge - Hyalostelia australis Eth.fil.

Brachiopods - linguloid, strophomenaccan?, orthid
(all generically indetcrminable), "Orthis"

aff. loviensis.
Monoplacophoran - gen.indet.

Gastropods - "Euomphalus or Oriostoma" Eth.fil.,

Helicotoma? sp., Lophospira? sp.,
macluritid? (gen.indet.)

Pelocypods - Ctenodonta sp., Cyrtodonta sp., Gouniophora?
gp.y ?'"Isoarca" orbicularis Tate, '"Isocara"

easti Tate, ?"Palacarca" tortucsa Tate.

Nautiloids - oendoceroids (gen.indet.)

actinoceroids (gen.indet.).

Ribeirioid - Ribeiria? sp.
Trilobites - asaphids (undescribed genera), aff.

"Asaphus" howchini Eth.fil., aff.Prosopiscus

sp.2,; Cruziana cf. furcifera 4'Orbigny.

Worm - Diplocraterion spp.

Problematicum - undescribed genus (colloguially known as
"Dingo~-paws"),

?STATRWAY SANDSTONE (Orthis nipponica fauna)

?LA48, LAS3, LA145, LA147.

Brachiopods - Orthis aff. nipponica Kobayashi,
strophomenacean? (gen.indot.).

Gastropod - (Clathrospira? sp.

Pelecypods - Ctenodonta (several unknown spccies).

Trilobite - aff. Prosopiscus sp.Z2.

The asscmblage is not known to occur within the main field
of the Larapintine faunas of Hermannsburg and Henbury Shects and the
adjoining parts of Mt. Liebig and Lake fimadeus Sheets. It is,
however, known at one locality on Mt. Rennie Sheet (MR15) and two
localitics on Bloods Range Sheet (BR5 and BR12), and is apparently
characteristic of the western fringes of the /Amadeus Basin, where the
typical Stairway faunas seem to be absent. The occurrcnce in the
present fauna of a brachiopod close to an east .isian species is of
considerable palacogeographical interest, and, moreover, provides
evidence whercby the fauna can be dated on its own merits. In South
Korea, O. nipponica occurs in two formations, which are considered by
the author of the name (Kobayashi, 1934) to be late Llandeilan and
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early Caradocian in age (late Middle and early Upper Ordovician).
Correlation with the typical Stairway faunas is not yet possible.
The undescribed trilobite aff. Prosopiscus sp.2 occurs at an
igolated locality (LA229) in the south-eastern part of the sheet
arca; tho associated fauna is unfamiliar, and no stratigraphic
control is available. Apparently at least onc elcment of the
nipponica fauna found its way to the east, and a concentrated scarch
may provide evidence for correlation with the Stairway faunas of the

main field.

PSTAIRWAY SANDSTONE ("Orthlg” dichotomalis fauna).

LAS6, L4i65, LA110, La115.

Brachiopods - orthid (gon.indet.), "Orthis" dichotomalis
Tate! '

Pelecypods - Ctenodonta spp., "Isoarca" easti Tate.

Gastropods - c¢f. "Buomphalus or Oriostoma" Eth.fil.,
Helicotoma? sp.; Lophospira? sp.

Nautiloid - gen.indet.

Trilobites - asaphids (indet.)

The field-identification of the formation in whick the
samples occur is Stairway Sandstone. The brachiopod "Orthis!
dichotomalis, however, is not known to occur in the typical Stairway
Sandstone, and thus the preferrcd interpretation is that these
samples represent a sandy development of the Lower Ordovician Horn
Valley Siltstone. A4gainst this is the fact that the pelecypod
"Isocarca" casti has hitherto been regarded as a typical fossil of

the upper part of the Stairway Sandstone, of late Middle Ordovician
age, and consequently a drastic revision of ideas concerning the
ronge of one or both of these fossils seems inevitable. 4An alterna-

tive explanation is that "O." dichotomalis is here a derived fossil

in a normal Stairway fauna. Confirmatory evidence for this

intercsting possibility is not yet forthcoming.

STOKES FORMATION

Stratigraphically diagnostic: LA45, LA123, Li124, LA125,
LA126, LA128, LA166, LA16T.

Inconclusives h22, LA23, LA43, Li44, Lit18, Li119, Lat21,
LA127, La208. <

The Stokcs Formation is everywhere noted for the extremoly
fragmentary state of its fossils (including the conodonts). The
larger fossils, as far as thoy can be interpreted, are indigenous,

and no graptolites have becn found. An carly Upper Ordovician
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(Carcdocion) age is postulated, largcly on supcrpositional grounds.

This is the youngest merine fessiliforous scquence in the /madeus

Basgin.
Brachiopod - "Orthis" leoviensis Eth.fil.
Bryozoans - trepostomes (undetormined).
Monoplacophoran? - gen. indet.
Gastropods - gen.: indet.
Pelecypods - Ctenodonta spp.
Nautiloids - gonera indet.
‘Trilobite - asaphid (indet., probably a ncw genus).
Echinoderms - crinoid ossicles (indot.).
Prqblomaﬁicum - "Dingo-paws" (sec Stairway Sandstone,

above).

?MEREFNIE S/NDSTONE

The typical Mercenie Sandstone of Hermantsburg Sheet arcais
unfossiliferous except for worm-burrows. The formation rests
uncohformably on the fossiliferous Ordovician sequence at Ellery
Creck, and no firm decision on its age is a2t present possible. A
sample from Lake Amadeus Sheet, LAi62, collected from o sandstone
interproted as Mcreenie; contains a specimen of Cruziana, undoubtedly
the track of an Ordovician trilobite. As no continuity of outcrop
cxists between this locality and the typical Merecnie, there is no
certainty that they represent the same rock body, and therefore it
seems injudicious a2t this stage to postulate an Ordovician age for
the Merconie Sandstone. It is possible that Li62 represcnts an
Ordovician sandstone not known in the Western MacDonnell Renges

perhaps a sandy bed within the Stokes Formation,

REFERENCE

KOBAYASHI, T., 1934 = The Cambro-Ordovician formotions and faunas
of South Chosen, Palaecntology Part I @
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Henbury 7/ 557

Pertatataka
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No cutcrope

c 228

Red-trown, poor cutcrop. Shale soree.
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Poorly sorted, poor outerop. Glassy sutrcunded quartz,
Mo ocutcrop. °
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Brretice of dolomite and chert up to 6 acroses.
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No outcrop.

Pesthers derk dprown.

Red-brown and purple-broen. Weathers dark grey-trown.
Rounded chert grains up tc 1.5% across.

Purple-browmn; Strometolites.

Oreen siltastone rregaents.
White, vesthers orenge=trown, well surted, fristle, oleen,
poorly vedded, subrovunded grainse.
Pink and red-trown; very littie achert.
\
Red-brown and purple. Mcstly olscured.
—_ Purplish and pink, weathers pink and Jrey-bromn.
|303 e o Scme ohert laminse.
Silitatone debris.
1378 -
f E Pink, thin chert beds.
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1234 4~
{-¢ —_ Red-brown and pink, poorly exposed; possibly some intertedded
siltstone.
L
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_l f Pink, veathers rey-drown. Round chert nodules up to
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C ;éz —_— Orey and pink, Weathers grey-brown end creem end medium dedded.
. — - Irregular chert messes.
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C — Blue-grey, grey and pink, weathers dark grey and grey-brown snd
Q) 7’ — bl Shisk bedded. Sightly feoetid. .
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Pink, westhers pale fawn. Anguler shert masses on westhered
y L 4 surface.
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Red-brown, well sorted.

Pink and grey, veathers dark grey-btrown.

M e

Bed-brown, well sorted,

Siltstone = red~brown, well sorted.
Dolamite =~ pink end grey, irregular chert lsminse.

i

0

Pale b1 1 slightly foetid, some massive.
Brecata at 478'. (L.A. 239).

Biltatone - well sorted, thin bedded.
Delamite - medium bedded.

Co Red-drown, medimm sorting.

| wend
V4 EVL N o | Bed-brown, weathers yellow end red-brown, angular
querts (5R) wp to 3 me scroes.
f[ A= Grey sand pink, weathers thin and medium bedded, irregular
chert masses.
7 -
.
f = vy, pellow end blwe-gray, vesthers pale yollow. Partly
- — homured by chert debris.
y A 4
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L
a - = Blue-grey, pale grey, some pink, irregular chert bdeds,
"“—;—* — poor exposure, slightly foetid.
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,_.f-m_4 ® Pale grey. Stromatolites.
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— Pale gray, weathers thick vedded. Irregular chert masses.
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- £ ? Pale grey, poorly bedded. Adundant Stromatolites.
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3 “—r ca Pale grey, weathers dark grey-brown, poorly bedded, irregular
| f ] replacements by chert. $tronatclites.
10 =
I O Scree.
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Lake Amadeus 7/5155

RA R 1 me W 34641V

. 3394

38| 3= Mn —
Laoke Amadeus 6/5223 s

Member

Goyder

3057

. 2 2487 —M

Concealed.

239l

290I

Poor outerop; white sandstone and siltstone.

2329

i 2843

Pale brown and grey-trown with colonies of algal strumstolites. (LA 7).

2286 rrrz

2206

2685

Largely concealed; some white, friatle sandstone in creek ted. (LA 6).

2056

Member

Concealed.

Goyder

Petermann Sandstone Member

White and peale yellow, moderstely and well scrted; weathers yellow-trown;
some prominent bedding plane markings and worm tracks. (LA 5)

1703

White and pale yellow-brown, partly eilicified; some beds with clay
pelleta. .

—¥— 1636

Pale red-brown and purple-brown, moderately sorted.

= |\
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1547

Red-brown and pale purple-brown,moderstely to very well sorted;
some beds very rich in clay pellets; some thin beds of white,
well sorted sandstone.

Deception Member

Petermann Sandstone Member

E— 137 :L"‘;

I

>‘xlllora Sandstone Member

No outcrop. o — é
@ 72 Mi
-g 3 Fl Fe
@ 1002 4= — = | i
2 - Fe Mi Deep red-dbrown. -
979 A
= 1471
-
.
Q.
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(&]
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o Concealed.
|
v 821 o
R E
: D
.| — — = =
B2l Mi FI Fe . 4
AV g
2
Pale le-brown, moderately and well sorted; friatle terecth
thin of surface silicification; many clay pellets

oonoentrated in some teds. Minor interteds of red-trown
siltatorne and shale. (LA 4).

Illlara Sandstone Member
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400 +
Concealed. z

36|
Ca Mi GI ¢' Pale yellow-trown. §
335 S
[
©
c
Concealed. o
. N
= SR L

gg; Bli= = /2 Dark purple-trown. (LA 3). :2

Pink-brown, calcarecus silistone and very fine sandstone with
thin interfeds of fine, silicified dolomite.

Pink-brown, red-browr., and grey-green, sandy limectcne and
calcareous siltstone; many foseil fragments. (LA o).

Tempe Member

Oreen and red siltstones ard shales with minor thin Leds of
pale grey, medium, calcarecus, glauconitic sandstone.

ion
o
\l
=

Format

Ca GlEZ =2 Pale grey and off-white, with thin interbeds of pink-trcwn and
i

pale grey, fine greined limestone. (LA 1)
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Areyonga Formation
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Concealed.

Yellow where fresh, with & coating of up to 6" of bluisi-tlack
manganese oxide at the surface.

Largely concealed,with very {,ocr outerop of yellow, fine,
calcareocus sandetone &nd yellow,laminate siltstone and shale,

Yellow and off-white, well bedded, moderately and wclil sorted;
thin interbeds of e yellow,micaceoues siltstones and white,
silicified sandstore. (L.A. 34a, L.A. 3Lb).

Largely concealed; some pale yellow, thin bedded, calcarecus,
medium sandstone.

Red-brown, purple-brown and white, well bedded; some clay pelilets
and some interbeds of red-brown,laminated,micacecus siltstone and-
white,medium sandstone.

Pale purple-brown, well bedded, bended, moderately to well ?crtej;
some heavy mineral bands and some beds very rich in clay pellets.
Yery minor thin interbeds of micaceous siltstone. (L.A. 32, L.A. 33).

Poorly exposed in valley, red-brown and purple-btrown with approx. 15%
of white, buff and red-brown, thin-bedded, partly calcarecus, friable,

{::: sandstone. 8ome slump folds and clay pellets in the sandstone
.

Pale red-brown and ihn.o, moderately tc well sorted; some clay
pellets and some minor interbeds of micaceous siltstone. (LA 31),

Wnite and pale pink, friable, moderately sorted. (L.A. 30).

Red-brown.

Pale purple-brown, moderately scrted; some clay pellets; weathers
messively where silicified; some minor interbeds of eiltstone.

Red-brown, with some interbeds of fine grained thin-btedded sardctone.

Dark red-brown and grey-green with a few beds of dark red-t rown,
thin-bedded,calcareocus, glauconitic, fine sandstone.

Concealed (probably siltstone and shale).

Yellow-green and pinnah-hrc'n,cn'icnre Us Band.tore and canidy
limestone with interbede of purple-brown siltstore. (L.A. .J).

Concealed (probably siltetone).

Grey-green siltstcne with minor interbeds of yrey-trown, fine,
micaceous, silty sandstone.

Pale green, well bedded, sandstone and sand; lime.tcne (L.A. <8)e
Weatiers to grey-black.

Yellow green and pinkish-brown.

e purple-browr 1 Erey-trown. I
ple-brown, mederately scrted, partly silicifled; westiere
Yellcows=brown.

§§? white, moderstely sorted. well rounded.
.¥ ar* T

. Yellow=browr and pale ciocclete=brown.

Derk purple-trown, moderately scrted; blocky frascture;
some clay pellets. Weathers yellow-trown.

Yellow-brown and pale chocolate=brovn.

Pale purple-brown, blocky frecture; numerous clay pelilets.

Poorly exposed - probebly dominertly sandstcne as above.
Dark purple-grey, mcderately to poorly scrted, rristle;
blocky fracture; some clay pellets. (L.A. . 7).

Congealed.

Black, grey and white, chert treccia.

Ooncealed. * .
Pale yellow-trown and cresm,sandy limestone and calcareous
sandstone.

Concealed ~ but seen along strike as sequernce of red-trcwn,
laminated siltstones and shales.

Well rounded to subangular; toulders of sandstone, quartzite,
dolomite, chert, gneiss, mica schist; metrix clay.

v

Concealed.

Pale grey-green; erratics subengular to subrounded, up to
2 feet dismeter. Boulders of chert, dolomite, sandstcne,
granite gneiss. Many stristed boulders. (L.A. 26).

Concealed - rubble of stristed boulders of sandstone, duliomite,
chert etc. at surface.
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Lake Amadeus

Pacoota
Sandstone

~ Goyder Member———:'

Cleland Formation

LAC |2

1861~

1804"

i A8

1319"
129|"

141"

1061

2l

816

690
667"

N

/

252
233

161"

S

Plate 2

675206

- 3Miles NW of Kulpi Rock Hole

No outcrop. Bcree.

Sendstone - Yellow, molerately rounded, poorly sorted; silty
matrix in places; slickensided in places; mud pellet
markings common; weathers brown.

Chert = Red, grey or banded red, yellow and grey, some
breccias, geodes of quartz, hard, weathers yellow,
resists weathering. (L.A. 573)

Yellow, white or brown, poorly rounded ana sorted, white silty
matrix in places, slickensided, mud pellet markings commonj
weathers pale brown, poorly exposed.

No cutcrop. Quaternary alluvium.

No outcrop. Scree.

Red-brown or varigsted red, brown and white, poorly rounded and
sorted, gular Jointed, slickensided, mud-pellet markings
common ; thers pale brown. Poorly exposed.

Pale brown or white, poorly rounded and sorted, irregularly
gum, quart:s veining, slickensiding common, weathers brown,
& prominent ridge.

b » poorly r d, very poorly sorted, high percentage
of :&r matrix, weathers pale-brown, moderstely resistant to
wea 8

No outerop. Scree.

Brown or varigated brown, red and yeilow, poorly rcunded and
sorted, much silty matrix, frisblej weathers dark-trown, forms s
recessive unit.

Bed-brown, white in part, poorly round.od and sorted; weathers
dark brown, forms a prominent ridge.

No outcrop. Bcree.

Red=brown, or white, poorly rounded and sorted, strongly jointed,
m.‘ markings oommon, frisble, weathers dark-btrown; forms a
t ridge.

'
Red-trown, moderately rounded, pocrly sorted, slickenside

friatle; weathers brown, a strongly recessive unit. i

Wnite or grey, very poorly rounded, pocrly sorted,  ointed,
slickensided, saccharoidal in part; weathers pale trown, fcrms
a prominent bed.

Ko outcrop.

Wnite or grey, poorly rounded, moderstely to poorly scorted,
some angular pebblee, moderately hard; weathers pale brown,
forme a resi: tant bed.

Nc outcrop. 8cree.

White or red-brown, poorly rounded, moderstely to pocrly sorted;
pebbles of vein quartz or quartzite; quartz veining and

l}éckmlidxng common; weathers pale brown, forms a prominent |
ridge.

No outecrop. Quaternary sand.
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( Durg purple-trown; some 2ds with atundant clay pellets.
742 Mi
= Rea-t , £reen and gre Mcstly rubtle
717 == J o =CIOWn 5 rich 1 b il fragne s
b
702
701
E 3 -1 , Gturdart fossil fregments.
659
Red-trown and scme grey. Pooriy exXpcseds Priatle,
607 2103 = = ___ = === gix:}gt. weathers cream.
—_— — riatle, pi and pale purple-trown.
599 — =M| Fr;atle: pink and pale ;ux-;le—tr;mr_.
._—_.—__— — Ockre.
571 +———
g = | T =
— I T 1 = Ockre, red-trown and chocolate, with minor teds of gre: limestcne.
' e 5 [ —
L0 223 _:__L — = Light and mid-grey, weathers pale yellow; some intertedded siltstone.
[ — =
2 =Sa=— - Poor expcsure, purpie-brown and chocolate, some thin teds of grey fine limestones
1
516 =
- - E = Poorly exposed, purple-trown and chocolsate.
i —
489 ==
gf-mg ; Red-trown, weathers pink-brown; some brecciation with fine limestone fragments.
472 == _
% 'G=l Grey-green and yellow-green, weathers black.
A0E PEE
g ‘No outecrop.
(] 4238 T =G|©W28 Dark brown and green-brown, phosphatic brachiopod fragments.
'- 4% ‘==1= =G| Green-grey, weathers yellow-grey.
’ 17 -____—: — Grey-green.
403 — Gl ; Yellow-brown, weathers
= e - ey dark g -b &,
401 e = m @ | & No outcrop, f‘r‘a@yner;t,r. rJf‘aZre;“-f:%ltg%zrrlxe.
339857 - =@ ,/ Grey-green, coquinite, weathers dark grey-brown.
— Poor exposure. Grey.
373
g: Poorly bedded, friable, moderate sorting.
362 :
e M_l 8cree, grey.
aa7 T——.
No outcrop.
240 = o ; E
= Ml Purple-brown, friable. Interbedded red-brown micacecus, thin bedded siltstone.
236 f
=
=50 =
cwnm 8ilty, poorly bedded, some finely micaceous, thin beds with large clay pellets.
.E-U E = Dark purple-brown and white; some white feldspar fragments.
cC o
s lie=s_,o)
o == :
N = —| Mi
| e
I — — | =
I ;; e
| e
C+' :j—:f__: =
l — —— Poor exposure, dark red-brown.
[ e
| — — —|
| =
| = —
- Pl
| [
| |
| ]
[ ===
83 ;l‘l‘l.l Chert breccia; black and white banded chert. Protable unconformity.
78 .
ocCc
-g o Red-brown, friable.
-
o O
-+~ E
O
-
o0
a oA
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| Illara Sandstone
Member

Member

Tempe

2l
K

Eninta
Sandstone
Member

590

HG¥ &

Henbury IW-C/5106

.-
L

m =Gl

148

135

113 1
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75

45

=f = =0l

f
CaMi
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8cree. Underlain ty fine sandstone and fine
green, thin tedded siltstore.

mlcuces Us,

Sandstcne. Scree.

Dark green-brown and crange-trown (136).
Poor exposure.

Dark green-trown cod tuff.
Green, poor expcsure.
Grey and green-trown, weathers dark trown. (HG5).

Dark red-brown, weathers pink and grey-brown. Rourded juartz.

Green, poor expcsure.

Green-brown, phosphatic trachicpcds, poorly telded. (H34)

Green, poor exposure.

8lightly calcarecus, fragnented fcssils (HG3).

X 5
Poor exposure of green,thin tedded siltutone and some
grey-trcwn limestone.

Grey-brown, weathers red-trown, poor exposure.

No cutcrop.

Yellow-brown, weathers grey-trcwn and medium Le:ied;’
undulate bedding c¢n umall scale. Gl rare.

S8andstone - friatle.
8iltstone - grey-green, purple-grey, lamincted and
thin bvedded.

No outcrop.
Red-trown, non-foetid.

Rubble.
Grey with dark grev flecks. :ci-fcetid,

Orey-brown, weathers dark yrey-trown, sdlty, frisl.le:

Red siltstcne fragments.
No outcrop.

Yellow-trown and grey, weathers orange-t rcwn, well scrted,
frisble, weathers massive. Scme rock fragmentg. (HG? )e

No outerop.

Dolomite rubtle.

Yellow=brown and dark grey, weathers dark grey-brown.
Incompetent fclding, thin bteds and nciules cf chrert.
Non=-fcetid.

No cutcrope
’

Dark blue-grey, 1ight grey and yellow-yrey, weathers
dark-grey and med.um-tedded. Lerses and laminse of
dark grey chert. Poetid (HG1).

No outcrop.

No outcrop. Pragments cf red-trown,thin tedced
siltstone.

Illara
L. Sandstone _ _ __
i Member

w
@
IS

1

302

Member

167

151

19

Tempe

i
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Eninta
Sandstone
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LAR 2

Lake Amadeus

l
S

Gl Si

/o accompany Kecord /ﬂb‘d/.f/

B 5155

Red-btrown, with some intertede of fine graincd,thin tedded

sandstones

Dark red-brown and grey-green with a few teds cf

lark rei-t eowe,

thin bedded,calcareous, glauconitic, fine sanistoree

Concealed (protably siltstone and chale).

Yellow-green and pirkish brcwn,calcareous sand.tcne and sardy

Conicealed (probatly siltstcne).

GI CQ limestone with interbeds of purple-trcwn siltstene. (LAY)

Grey-green siltstone with minor interteds of grey=trowr, fine,
micacecus, silty sand:tcne,

Pale green, well tedded,
Weathers tc grey-black et

sandstene and sandy limestcne (LA-#).

Ce

Yellow=green and pinkish trown.

Concealed.

Off-white, moderately sorted, well

roundede

Plate 3




Plate 4

LAR 2
Lake Amadeus 7/5155

Southern Flank, Parana Hill Anticline

LAR 1
Lake Amadeus 6/5223

Northern Side, Parana Hill Anticline

ie

andstone

ereenie
Sandstone

Mereen

(W]
O
N
(o]

M
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Ccncealed.

2881

L AC 4

Lake Amadeus 3/505I|
Johnny Creek Anticline

LAC S&10

Lake Amadeus 8/ 5148
East of Bagot Spring

Grey-greer.

2769

Concealed.
: 2576 o
| c
Lo
cC
Nostly concealed with some grey green micacecus siltstone and very q, _3
|—h fine sandstone. w
c ‘
j -
L O
Concealed. z m

Ie!e&-locmtauy. -terillfmlott:hclﬂe:zx istce
snd the Btakes Pormatiom. € Samistcne

N
3

N
Q
>
|
|

c R
b
= o
L o N
O E —_— - 8hales = chocolste~tromm, ea:iis Ie;;h;ared.t .
= = 8iltstone - green, welil sorted tut sar nparty scft, 1870
; - weathers yellow-brown, easily weathered.
- l.g ———-|Ca ¥ * 1852 Wuite,well rounded, well sorted (Mercerte typel.
o) ==
- s -
“ 1961 — : ll=leen-m X cutorop. tj‘terinl frem toth the Mereeric SErdtcme
[— ——J=— L Stokes Pormatior.
Concealed. — | Varigated grey, green and red, well scrted, some Sendstene ~ brown, some cite friskle
‘n w | — ™ Ca calcite geodea; weathers ye.ut.y- cr green, easily 1798 . e-su;m geodes, » WeStiers
0 @ — —_ —] weathered, poorly exposed. 1780 Siltatome -~ arey ];!. green, ‘-,mwﬂ&., c i
L poce: exposeds
x r 1896
O -— , _
V)] n Scree Mo cutcrcp. materiel mednly Stokes Formeiior
Serdetone - trowm red or Erey, medlium greired, pocrly
scrted, molerately reunded, s scme
calcite gecdes; friakle, wemtiers red—frcwr.
16 8iltstome - Bed, fire grsiced, sarly, calcsrecus, prerly
169; f— =Ca Siltstone - Gl'qyl,’uu 1:;:_“: geodes, scft, westiers greer,
Mostly concealed with sdome limestone bands in basal 80' of o
interval and also minor grey cealcareous siltstones. 0o
. =
2029 3 - Quaternary slluvim. Xo outerop.
— Siltetone and shale with thin teds of pink, yellow and yellow - ‘
1 3 — brown fossiliferous dolamite and sandy limestone. No outcrop. Quaternary alluvium and quaternary
——1= (LALS ¢ L' ab b f interval) corglomerate. ||
— ’, rom above base of in
——— (LALy %120 L " )
(LALs  * 67* " " " ) "
1900 o 1= Gp Pele green. %
e — . i it LA2i (Prespuate). -
— P X.B. ;g: abSve bese OS LEXS 'S uz; l(?cssﬁ ferous cari:tcre ted. v 1920
UL u6" " " L ®  LAZZz Poss:l:fercus limestcre ﬁ
T @
v 1838 TmyeTETy — . White, well sorted, with mincr siltstcre :irterteds an2 scme teiiing plane ‘n
A 1822-:1"_" Masl markings (LAZ1). C
o T - Pink, yellow or brown, some phosphati
.;: 1?%3 :f—m:r: 6 P e‘l:;::ngr:.ent, brit{le, weﬁheﬁmng.gﬁi:tz; gzgg:'ot
= . resis © weathering.
= Olive green, poorly expcsed with some *:ir teis = fire s:ity sardstcre. c :
. E Quaternary slluvium. No outerope.
| &
o 125 m Red, rocrystaliised, weathers to red-trown, forme a prominent
m —tzeS| White, well scrted (LA2J), Ll_ 124 — band.
1350 = _ Orey-green and red-brcwn, well scrted, soft irregulearl -
1331 T — =Ca jointed; weathers yellow and trown, pc,:(:rly éxposerj. v Quaternary alluvium. No outerop.
B - == Saanen, ‘vhatners selion; Tortevimi isiocd;, cone secoes of
» ¥ » 8 C wea ering.
Olive greer; and grey green silty sands: itstcne w.th scme trnin
iv ¢!

814
teds (up tc 3% thick) of nodular pros;t : :2: cre ted cf Jark
brownish grey limestone with phosphat:ic no t

sandstone (LA13).

Largely concealed with a few poorly exposed foesiliferous
‘ sandstone ridges.

v & |
Stokes

(LA42 - 475' above base of interval) No outcrope. 8Scree - mainly Btokes l;omauon material at the
(LAL1 - 150" » L] L ) top and Stairway Sendstone material at the base.
(LALO - at the " " )

Dark brown, grey trowr, silty (LA17).

@Fe

No cutorop. Scree. Camposed entirely of sandstone
-~ grey and
brown, medium, medium bedded, hard, some ripple marks, weathers

No outcrop. Quaternary alluvium. yellow-brown. tracks and trails.

Sandstone
Sandstone

White, well rounded, well sorted frisble, weathers trcwr.;
Concealed.

moderately resistant to weathering.

White, weil sorted, well rounded witk a ' thick ted of fire prisghatie
congiomerate (LA’G’ and some fossils {LAS).

1484 1 rcs <. @si P
1467

No cuterop. ‘8cree of white, medium grained sardstone.

White, well rounded, well sorted tut in places with a white silty

matrix, weathers brown, in pPlaces partially silicified; forms a

Green and pink, well sorted, herd and brittlej weathers fairly prominent 8CArp.

- yellow, forms a resistant band.
Ko outcrop. Scree of limestcne &énd slltstone.

1087 _
1083 T —]—Ca
1068 +——

Stairway

Lar, concealed with minor ridges c{ shlte, c.arse ;ruir;.ed;
lnl‘eu];’pl..ee. pebtly, well scrted, ®well ruricl, cr .o teided,

Stairway

1312

€

Siltstone

1250

Ll Horn Valley

Sandstone

Pacoota

;

3

865

922

837

790

266

1N

@ 01

96

Bureau of

ripple marked, silicified, fossilifer-us sar i.tiiee

LA 14 ~ towards top of this interval)
iu 13 - near base of this intervel)

]
White, well sorted, well rounded, weat:ers massively. truziand srd other

bedding plane markings (LA12).

Gcrecealed except for a thirn ted (3" thick) of fossiliferous limestone.
(LA1Y 133" atcve the tase cof formation).

White, moderately sorted, well ro.nded, friatie, surface silicified. Hany

trails and tracks, including "Dingo Paws" ard "Cruciana®™.

Largely concesled, poor outcrops of white sandstone (LA1Q).

Largely concesled with 3 teds (3' thick) cf sardsicre with
vertical werm tutes. ("Pipe-rock™).

Concealed.

White, moderately sorted, well rounded, weathers massively, "Pipe-rock™.

Concealed.

White, moderately sorted, well rounded, some thir pettle teds (fragments of
chert and vein quartz), weathers massively, very friat.e, surface silicified.

Poor outcrop, mostly concealed, same "Pipe-rock™ at top and bottom this
interval (LA9 near base).

White, mcderately to well sorted, well rourded, fristle where not silicified
(LA8 Z0' from base of interval).

Mostly concealed -~ some sandstone.

Mineral Resources, Geology & Geophysics

1329

Horn Valley
Siltstone

Pacoota Sandstone

1298

414

363

= ZINZQ0

308

I

122

Ik

-~

Largely concealed with scme luw ridgce < cowrse and very c.aria
cross bedded, well rcunded sandutcnes Sume tracks and treils
on bedding plains and some "Pipe-rcck”.

LA 39 - 7' ablove tase cf interval

LA 38 - 51° u " " "

LA 37 - 23 " L] " " )

White and yellow, well sorted, well rounded with numerous
tracks and trails giving sandstone & "“ropey" appearance.

Concealed in creek bed - evidence along & ‘ike of very
gypsiferous siltstonee in this interval.

¥hite, red-brown and yellow, very friable siltstones and
81lty sandstones with interbedes of hard white silicified
medium sandstone. Many tracks and treils including
“Cruziana™. -

White, some clay pellets and many beds of “Pipe-rock".

White, well sorted, well rounded.

White, silty sandstone with minor beds of \v;‘ute and ysllo'
siltatone. Many trails and tracks; some "Pipe-rcck" and

th .
"Diplocraterion®. (LA36 at 28' above base of interval).

Pale yellow and white calcareous siltstone and shales; thin
interbeds of fine to coarse, well sorted, well rounded sandstone.

(LA35)

Wnite, well sorted, well rounded, friable.

Largely concealed, some friable sandstone and yellow shales exposed .

White, weathers massively. ’

Pale purple brown, moderately sorted with minor thin beds of
red brown siltstone and very coarse, well rounded sandstone.

White, well rounded, well sorted friable where not surface -
silicified. Bame clay pellets and a 3' thick bed of "Pipe-
rock”.

Poorly exposed, white, well rounded well sorted, friable,
weathers massively. Some clay pellets.

Dec.62

972°

E)

T

938

( 891 f"
ﬁr 870 £

836

698

606

577 t=——s
565

Sandstone

Stairway

sle
0

Horn Valley
Siltstone

_%<_
onhe

Pacoota
Sandst

B

601 f=

il
«s

Biltstone - Grey, soft, weathers pale grey, pocrly
exposed.

Limestone - Pink, well sorted, detritsl msterial absent,
hard, weatrers yellow and pink, forms
prominent tands.

Yellow and grey, some sub-rounded quertz grains, friable,

weathers yellow, moderately resistant to weathering.

(L.A. 166F)
8iltstone = Grey, soft, weathers yellow or grey, poorly
exposed.

Limestone ~ Pink and grey, medium, sandy with well rcunded
quartz grains, frisble, weathers yellow, ecaaily

" weathered. Occurs &s thir interteds.

Pink and grey interteds, calcite geodes common, weathers

yellox, resistant to weathering.

7P1nk, up to 20% well rcunded quartz graine, hard, resistant
Vtc 'en}hering, weathers yellow; some calcite geodese

Vlrigatéd pink, yellow and grey, scme calcite geoles, scme detrital

material, weathers yellow or brown, pocrly exposeds

White, well rounded and sorted btut white silty or clayey matrix
in part, friable, weathers grey or brown, forms a prominent ridge.

No outerop. Quaternary alluvium.

No outcrop. 8cree of stairway sandstcnes.

White, well corted, completely silicified, hard, strongly jointed;
weathers grey or pale brown.

No outcrop. 8cree of Stairway Sandstcre.

White, well sorted, completely silicified, hard, strocngly
Jointed, weathers grey or trown, forms a prominent ridge.

No cuterop.  Scree. (L.A. 163R)

White, well rounded, hsrd, strongly silicified; weathers -
yellow or grey; crops out mainly as a blccky scree.

Brown, well rounded, weathers yellow, forms preminent ted,
phosphatic pellets stand out on weathered surface. gL.A. 168).

No outcrope. Scree.

White, well sorted and rcundel, wilicified in part, Lari, weatrers
ETey Or brown, forms & prominent ted.

No outcrop. Scree,

White end grey, well sorted ard rounded, secchsrcidal, weathers
derk grey. .

Ko outcrop,. Scree.

White, Iefl sorted and rounded, silicified in part
grey, resistant to weathering.

No cutcrop. Scree. N

White, well sorted and rounded, strongly silicified, harg,
weathers grey, forms & prominent ted.

No ocutcrop. 8cree.

Grey or pale trown, well sorted snd rcunded, hard, silicified
in part, weathers grey.

No outcrop, rece . -

White, well sorted and rcunded, silicified, hard.

» Westrers

White, well sorted and rounded, sacchsrcidel, weathers grey-trowr,
"ropey”™ texture on weathered surface,

White or gi-ey, well sorted, moderately rounded, silicified, hard,
weathers grey.

No outcrop. 8cree.

Grey ana yellow, geodes cf calcite, rargd,
Crops out as a prominert ted.

Qutcrop. Quaternary alluvium.
rey and yellow, geodes of calcite, hard, weathers yeilow,
crops cut as a prominent bed.

weatl.ers ye‘lloi,

No outcrop. Quaternary alluvium.

to accompany Record [963/5/

Sandstone

Stairway

Horn Valley
Siltstone

Pacoota
Sandstone

818

762

ef ll X:ﬂll

716

689
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® X

N

KON YO MO0 ¢ i Tk

XX
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. places saccharoidal, weathers

Ik
X

No ocutcrop. 8cree composed of white, medium, thir to medium
bedded,fossiliferous eandstone and white or green, lemirated,
hard, siltstone, (L.A. 147P).

8iltstone - White, detrital material sbsent, hard and brittle,
weathers pale green, casily weathered.

Ssndstone - White, well rounded, moderately sorted, frisble,
some calcite geodes, weathers grey or brown.

White, detrital material absent, herd and trittle, weathLers
pale green, in places silicified, easily weathered.
(L.A. 146, 146P, 145P).

No outcrop,

White, well rounded, well sorted, weathers grey, silicified
in part.

- 8andstone - white, well ro.nded and sorted, westhers grey

or brown, partly silicified.
Sandy Siltatone - white, detrital quartz grains well roundegd
weathers yellow-green, easily westhered.
o (L.A. 4P, 11,30, 142P)
Limestone - pink and brown, geodes of calcite, weathers tlack,
easily weathered.
Biltstone - green, sandy in places, wedthers yellow-greer,
. poorly exposed. i
Grey or pale green, moderately well rounded, poorly sorted,
‘phosphatic pelleta coamon, weathers yellow or grey, easily
weathereds-
Ehite, well rounded and sorted, silicified in part, weathers
brown, poorly exposed. (L.A. 141P).

White or grey, well rounded, moderstely tc pocrly sorted,
cometimes petbly, weathers dark grey, forms a promire:t ted.

Ko cutcrop. Sandstone scree.

White ~r grey, well rounded, mojerately sorted, friatﬁle, in

grey or browr, fors prozinert

“White, well rounded and sorted, westhers brown, forms a
Jraminent escarpment.

¥hite or brown, well rourded and sorted, saccharoidal in Places,
weathers brown, forms a prominert escarpment. .

White, well rounded and sorted, hsrd, silicifled in places,
weathers pale brcwn; forme a prominerit escarpment.

Ko outcrop. Scree containing blocks of yellow Horn Valley lime:tcnes

and grey, fine graired, thinly bedded siltstones.

Yellow or grey, possibly partially recrystallized, some detrital
material, strongly jointed, occasionel calcite goodes, weathers
bright yellow, easily weathered.

Bo outcrop.
I
Dark grey, hard, geodes of calcite, westhers yellow-grey.

Bcree. Bo outcrop.

652/4/2



LAR3
Lake Amadeus 6/519

Wite and burff, soderately to poorly scrted, vell rounded.
mtmn-nimmm-o—'um'.

..on bedding planss.

—_— Red, white and purple brown siltatones and claystones with
\— thin interbeds of very fine,ailty sand tone. Trecks and
trails very common.

\ Oclitic Basmtite bed.

/

A Y
Yellow, white and purple-brown, mottled and nrlgm.

Horn Valley
Siltstone

A = ==  asandy siltstone and very fine,silty sandstons wi
sl Ca some thin,yellow limestone beds.
1= - Geeyish green.
_ - ~
S ] ™ N
o 2 = Pink, rrplc, yellow snd white, mottled and verigated,
o] K1 N\ moderetely to poorly sorted, well Pounded, frieble,
- : \'\ porous] largely "Pipe rook® with numercus treeks in
Samd beds.
a B \
—_—— B N
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) White, well sorted, well rounded. Hany tnﬁu and treils .

LAW |
Lake Amadeus 5/5036

Overlain by further 1200’ of Mereenie Sendstone.

Mite, veathers oreage=drown, well sorted and bedded)
same quarts veina and sliakensides. .

1575

LAC |2

145l

3Miles NW of* Kulpi Rock

Prisdble, well sorted.

Sandstone

Mereenie

Lake Amadeus 6/5206

Hole

Jo accompary Record /963/5/

Bimodal. .
o outorop. Quaternary sand.
>
C o Sendstone - white or brown, well rounded, modlerately sorted,
; - 5 4 + - scme silty matrix, weathers dsrk brown, resists
c L] m b} — L L weathering.
- fode - ~k"§ Siltetone = white or brown, sometimes ssndy, weathers yelliow,
c < A g poorly exposed.
+ O A1 | ‘Brown, well sorted and rounded, hard, weathers yellowish-brown,
NN Ny — resists weaghering.
White and yellow, Scme quariz veining. White or brown, well rounded, well sorted, weathers grey,
. poorly exposeds
o sutercp. Seres of Stairway Sendatons.
425
’ iy
/ S e
Bhite end yellow / ~
* ~
> / ~
Q S~
= 8 ~a
>o o \\
Poor bedding; quartz veining. -f'-; No cuterop. On.tcmr'y alluviwm.
Ic o= ~
7 & = ~
~
/7 Ow ~
/T N
/ \\
/ S~
7/ ~
/ S White or brown, well sorted end rounded, weathers pale brown,
’ <G~ resiste weathering whers silicified
/ N >~
/ S ~
4 —_ ~ “w
/ = & White or brown, well sorted snd rounded,mud pellet markings, -
/ )\2 saccharcidsl, weathers pale brown, forms & praminent escarpment. ~
/ . ~
Vd 7/ - ~
/7 /7 \\
Alluviws. / y; Sa
/ P ] ~
c 4 /7 G c »o ow Seree end quaternary alluviume This is @
(o] ! 4 -~ O sonaistently recessive unit.™
— / / O + ~o
= / / ] ~o
(o} / / O & |16 *"Pipe Rook® - white or grey, weil rounded, scme bands of
E s / O S silty sandstone and petbly sendatone,
/ / [a saccharcidel, weathers pale brown, forms &
| 5 / / [d)) prominent ridge. -
2 // /, 76 "Pipe Rook" - white or grey, well rounded, well sorted,
e 7 ssocharoidsl, mud pellet markings oo_on,\\
/ 57 jointed, weathers pale brown, resists -
N / / weathering. Y
7] / 4 - ~o
Q / /’ ~
- 4 ,’ y, No outorop. Soree of Pacoota Sandstone material.
_2 ’ ’ 0
/ / - _
U) 7/ I/ T
7/
535 , ’ s
Limestons rubble. Vs // ¢ 9O
510 ,/ , ° _g
3 / / 3o
LA238D Waite and pink. Vi /
4704 ,I . ’/ 0 >‘_
LA234C  Pale grey-brown fresh, weathers /
- YLA2289 yellow-brown. LA208  Mus' - 510
445F—TTT Lazssa ) P
: . Y
Seres. Porruginous rubble, /7
—~—¥-4a5 v p
! Vs V4
/7 /7
o Wite and yellow-brown, strongly westhered. ,’
5 4 /
/
® / /
5 342 P, ’
< 4 4
o} / /
%] ’ 4
Scree. /’
P /
\\ g e ) ’
/
N [ 3% 277 // i //
o] / Vs }
a:') )/ Seres. Wuite siltstone fregments.
7/
/7 /
S Paad Deeply westhered. ,’
/
/
/
/
> . ’
—_— V4
ICHR- 7
2 Pisclitic ironstone. Sores.
£ v /
5= ,/
1"
(:E Cf)\ /
Friskble, some -ucnnuam’, well sorted,
scome clay, pipe rock in 18% bveds.
o g Obegured by sand.
+~ O
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Plate 5

LACH
Lake Amadeus 2/5!5I

North Western part of
Johnny Creek Anticline

Bo ocuterop. Guatermary sand.

695
=% s ‘1'&0. well rounded emd eorted, frisble, weathers grey
‘] @ DX or brown, forms & praminent escerpment.
- White, well sorted, rly rounded, friable, vesthers grey
651 =X o brown, sssily Iu’“w :
639 4= X .
14 Si grey, well sorted and rounded, hard, westhers dark brow,
forms & prominent esoarpment.
607
£
LeTOPe Bores terial 1 dstone. White, medium
0o 3 -mo. well unod.-\-;:n:,y :.mw..:nu'mun , fossilifercus.
':5 (L.A. 1529).
<
C
(o]
(d))
456
>
o
4
s Fo cutarop. hﬁtm‘ ry alluviwme
O
rel
6))]

White, vell rounded, mcderstely sorted, some silty matrix,
westhers brown.

'luu. well sorted and rounded, ssccharcidal, weathers brown.

White, well rounded, moderstely sorted, some beds of silty
sandstone, hard, irregularly jointed, weathers grey or brown,
forms a prominent bed.

White, well rounded snd scrted, ssocharcidal, westhers brown,
forms & very prominemt escerpment.

Varigated white and brown, well rounded and sorted, well jointed,
weathers greay of brown, resiatant to weathering.

~
S ~ Be cutorep. Sares.
= 2\02 Gaite, well sorted, moderstely rounded, frisble, well Jlointed,
' 79 veathars grey or brown, forms s very prominent escarpment.
« Haterial Stairway Sandstcnes
> Be eutorop. Soree eria -uu:(‘“‘. xS
) 146
5 &
o
> 2
(/]
cC =
. - )
:g U) Bo oxterop. Guaternary siluvium.
~
~
~
~
~
\\
O

Pacoota
Sandstone
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3/5103
| Mile N.W. of Morris Pass

Stairway
Sandstone

303 DAL

¥o ocutorops Bcree of Stairvey Sandstone.

— o ———— — =280 -

feres. Fo outcrop.

Siltstone

reaorystallised, Jeodes of calgite, weathars dark
moderately resistant to weathering.

e ellol

sasily weathered.

Valley

Shale

weathers grey, poorly exposed. (L.A.
C= Be outerop. GQuaternmary alluvium.
e Yellow and grey, partially recrystallised, hard,
: Jellow-brown, moderately resistant to weathering.
Bo outerop. Quaternary guwu-.
Yellow ard , partially recrystallised, hard,
woathears low=brown, resists westhering.

=]
I

Horn

¥o outarop. Quaternary alluvium.

|
[
I
l
|
(o]
|

Pacoota
Sandstone

Bureau of” Minera/ Resources Geology and Geophysics March /963

— i — ———-,-————-——-————

- grey-green, soft, irregulerly jointed

Vi

e e —————————

Orey, in pert recrystalliised, friadble, foetid smell, omicite
geodes, weathers dark grey, pocrly exposed. (L.A. 154, 5u5).

‘orey or verigated grey, brown and yellow, partially

grey,

& 8iltstone - grey-green, gecdes of calcite, weathers yoilov,

izp).

weatlhers

o accompary Record /9635 Y

LACY

2 4A/5087
> 0
S
g ¥ Ochre Hill Area
S O
v
—— - 2885~
2392
™
c
o
2
(2]
=
%)
>
Y
©
>
c
o %
pt rrx=rd Sid=—
I 42 5. S= —
30 [}
3 ”~

——— ""O"; S8y :{

Pacoota
Sandstene

— 8iltatone

-
- -
—
//
-
- - -
—
—
- -
¥o ocuterop. Saree Stai Sandstone.
O{L-A. ’1-;;;)
N0 ocutarope Sores of Stairwey Sendstone and
Rorn Velley BSiltstone. (L.A. 158P).
Limestcne - grey, some detrital quartz, geules and
veins of oalcite, moderstely hard, P
weathers ysllow. 7~

- gresn-grey or yellow-grey, well scried, P
foetid amell, extremely soft, weathers
yellow, very poorly 'xpo-od.{l-ob 157, 1577}

-~
P

— ”~
Limestons - grey some detrital quarts, gecdes and

veins of calcite, hard, weathers yellow.
Siltatone = grey or yellcw, trittle, weatrers ysllow,
poorly exposed, easily weathered. (L.A. 156, 156F).

~

”~
No outorop. Quaternary alluviume.
Yellow and grey, sandy in places, calcite veins
and geodes, hard, weathers yellow.
No ocutcrop. Quaternary alluvium.
Yellow or grey, poorly sorted, calcfge veins and
gecdes, hard and resistant to weatheRipg, veathsrs yellow.
No cutorop. Quaternsry alluvius. .
Yellow, geodes of calcite, hard, Wweathers yellcm, (L.A. 1550}

LAC 8

Plate 6

o
35 8/5148
o
zZ W
[ o .
= East of Bagot Sprin
o £
+— O
N W
seo Pdid
g — Mainly no cutcrop, but thin beds showing through in places.
o~ oA CIOR] Fe == - dark red, coarse ooliths in fine-graine3
— 4..!3 N ____"_“ ferruginous matrix, weathers tlack, pocriy
- B =] Kl == exposed.  (L.A. 15}2’2.“ . rerans
T— 1 JE— - or brown, fristle
’/"' v &1 s Kl = weattiers Drown, poorly exposed.  (L.A. 163).
- Pt
[\
o] Wo outorop. Boree.
>
£ sas
4
O
X ) No outorop. Qua‘srrary alluvium,
516
> 0
”~ .
-~ : é Orey-white or pale brown, well sorted and rcunded, saccharcidal,
,/ . I~ é weathers grey or brcwn, forma & prominent bed.
- RS
T - 468 | .. =— PMale brown, weil rounded, moderately sorted, hard, westhers
_ -~ 452 Si s\/( aars brown.
P 448 o = Brown or grey, well scrted and rcunded, rLas s "vugy texture"
~ : % which gives a "horeyoomt™ appearance on weatherinyg, weathers
’/ - brown, forme a8 prominent bed. (L.A. 161).
_ Pu . —— 3\( Brown, well rounded and acrted, saccherciiai, weathers
409 dark brown, poorly exposed.
. ‘:)\é *Pipe rock"
. Brown or white, well rounded and scrted, sscchsroidal
westhers grey-brown, forms s prominent ted. (L.A. 1&0).
342
= b 8c
. c 0 owtorop. res.
(o]
-
3 282
el Tt
c 4G "Pipe Roex"
le} N 3¢ Waite, vell sorted and rounded, westhers trown, forms &
w2 AR very prominent sscarpment. .
238 N
e “Pipe Roex®
—% £~ Wnite, well sorted and rounded, weathers browne
3¢ terbeds of brown, coarse, silty, cross laminsted
S 98 x vod
"o' No outerop. Scree,
(o} V72 ‘c~-:|:'”"'°°"' ‘
'Y} el X Waits, well sorted and rounded, hard, Westiers Iruwn.
o 59
a
%o outcrop. Scree.
R
White or red, well rounded and scrted, saccharvidsl,
89 weathere brown, forme & prominent bed.
No outcerop. Scree.
75 White or red, well rounded, sacchuar.idai, w:etrers
58 grey or trown, resistant to weathering.
Xo outgrop. Scoree.
o
f\ ¥o outcrop. Quaternary alluvium.

652/4/1

i




LAC 2

Lake Amadeus 5/50l |

Johnny Creek Anticline

Mereenie Bandstone

847 pieZu L e llel 00

—fMereenie

Scree
824
= Ca
WHO Oreen, or red, weathers easily, ferming scree.
176 céMA (Mereenie Bandstone type) white, well rounded, well sorted,
761 fristle, weathers brown.
8cree underlein by eiltstone:- red and green, somet imes
calcareous. Thin to medium btedded, pseudomorpus of
halite common, weathers red or brown, easily westhered.
- T —— ecgoeree " Red and green, geodes of calcite common, poorly exposed
Ca ,
weathers to very fragmentary form.
A
s
o
=
©
| 455
L2
‘Quaternary alluvium. No exposure.
[72]
(] } Pink, weatrers bufT, pCOrly eXpcsed
s o i @rey, weatners brown, ,corly #xycsed, .
_2 i nk and brown, irregularly jointed, weathers yellow-trowr,
forme e nt.
m 3% grey, weathers yellow-brown, poorly ex ed.
CG H g:lhw OF green, weathers (rown, easlily westliered,
_— sils rare. 7
— =— _A4Pink, ecsasily weather
e %; easily weathered, weathers trown. “ L i
—to= arigated m’i‘:u:" and pink, ?partially recrystaliised,
® ,Pon- prominent’ band.
— ink and grey, weathers brown, forms rutlly slope.
et ! »
'f____ Cc'g _-Pink. thin interbeds. easily weathered.
e — ok (Or.y u(x: Rln{, ryuuo, easily weathered tc yellow or
\ = “brown (L.A. 1279
m ‘,;ulxku:nd grey interbedded limestones and siltstones - weathers
= ye. and brown.
f 9 - ‘ncg_lntnonn grey, friable, weathers yellow.
i i ®Ca —Limestone; pink. partially recryetallised

_Pink and herd, partially recrystallized, weathers
Ca 1low . (L.As 126P) f
n..toni = pink and grey, weathers yellow.
® 8iltstone - pale grey, friable, weathers btrown. |
Fe Sandstone -~ S wtlnlaluulclried - (L.A. 125P)

- 4
fn-c green and nk, parti recrystaliisel, weathers
o :nﬂ&-. i i (L.A. 12u¥, 1239)
: i No ou
m}_—‘lq e - : ;&449C°\0n:,mn and pink, partielly recrystesllised, hard, calcite
ma=— ? ecdes, weathers yellow.
| Ko cuterep

Limestones =~ grey, green and pink, partially recrycstallised,
some well rounded, medium grained detritsl guartz
NG ins, caicite geocdes common, weathers yellow.
L.A. ’121'i L.A. 122P9)
1

Sandstone - grey or yellow, moderetely sorted, poorly rounded,
\ weathers yellow.

43 Kc outerop
: — Grey, well rounded,fine-grained detritsl guartz common, weathers
27 —to= pele yellow-grey. f
-
Orey and yellow, detrital guartz conimon, gecdes cf calcite common,
) - =g—- wsetlrers & peie yeilow-grey on tne surface, pooriy expcsed:
T

a3y sle
for){eT

Stairw
Sands

Buresw or Minera! Resources, Begplysics & Geology. April 1963,

Stairway Sandstone

LAC 3

Lake Amadeus 4A/5082

Johnny Creek Anticline

No outcrop.

Sandstone - grey, well rounded, well scrted, phosphatic pellets
AAANAS prominent or weathered surfaces.
—tD 8iltstone - green, calcareous, phosphatic pellets rare, easily
DR T veathered.
@CO R .Limestone -~ Dark grey, hard, some phosphatic pelletl.( Ienth)ere
rough. LA139
e =
A S White, well rounded, sorted smc bemded, weathere grey or brown,
® SK forms & prominent scarp (LA138P) s
2N
AAAA 7 .
Mainly scree, some beds of siltstone and sandetone.
8iltstone - green, calcareous in part, laminated, weathers
green or brown, poorly exposed, foesiliferous.
Sandstone -~ white, fine, well rounded and sorted, thin to
medium bedded, weathers grey or brown,
fossiliferous. i
4'6 - -_— E ‘Bandstone - white or grey, well rounded, well sorted, thin bedded,
~ft-m-- P Ca in places cross bedded. rarely phosphstic. westhersyrown.
el ’ 8iltstone - green, well sorted, in places calcarecus, laminated,
i soft easily weathered, poorly exposed.
\\Q @ Limestone - Yellow or rown, fine to medium, partially recrystallised,
o some detrital quartz, thin bedded, weathers yellow or grey.
8iltstone - green, well rounded, phosphsatic pellets, more sandy
near top, poorly exposed weathers green or brown.
s o 4 Sandstone - dark grey, well sorted, moderstely well rounded with
o P 5 grey and brown, well-rounded phosphatic nodules, thin
@ Si/ bedded, weathers grey cr brown.

Limestone Yellow-brown or brown, fine to medium, pu-rhlxly re-
crystallised, thin bedded, weathere yellow, forms

prominent bands. (LAI37F)

m 2 —Limestone - Varigated yellow and brown, medium, partially re-
‘4' :@9)( crystallised, some phosphatic nodules, thin tedded,
i weathers yellow o grey.
f = ~~Sandstone - dark grey, fine, well rounded, well sorted, phosphatic
=ty — nodules common, weathers brown.
~® X 8iltstone - green or grey, sandy, laminated or thin bedded,
g weathers green or broWn, poorly exposed.
— @P —~8andstone - white or grey, fairly well rounded, moderately well
Tt sorted, dirty in part, thin bedded, weathere grey.
= TVarigated pink, yellow and brown, some detrital quartz, partially
= \Q recrystallised, some geodes of calcite, pellets of phosphate
C common, weathers yellow or brown, forms prominent band.
e P p‘ “-Green, well sorted, in places sandy, poorly exposed, weathers brown
:’9—0 wc—n P \Lmdstone = grey, well rounded, moderately well sorted, calcareous,

some phosphatic pellets, weathers yellow.
\u.uatone - Verigated brown, yellow and grey, some detrital
7 material, some phosphatic pellets, calcite geodes
@SQ g common, weathers yellow, forms prominent bands. (LA134P)
Grey, well rounded phosphatic pellets common, getting up to 1"
b ¢ t:id:l;m;teré :;:;hen dark grey, forms & prominent hed. ' Some
Wl — it n beds o € - grey or grey- calcareous, thin
N o beaded, irregulerly Jo1nt-d.(u133§ f g i
A Qo outcrop.
N to — \Qarey, dirfy, well rounded, some phosphatic pellets, saccharoidal,
poorly exposed.
Teen cr grey-green, well rounded and sorted quartz grains,
_—_@ e >>\<\<\1rregularly Jointed, poorly exposed.
Brown or white, well rounded and sorted, friatle, weathers
brown or grey, poorly exposed. (LA132F)
C:'@b\g ite or grey, well rounded, well sorted, calcareous matrix in
: \part, friable, weathers dark grey, poorly exposed.
White, well rcunded and sorted, weathers brown, parts of the
unit weather to give a "ropey" texture.
White, well rounded and sorted, some beds saccharoidal, may
be superficially silicified, weathers grey, some beds form
prominent scarps.(LA 131, 130F, 129P)

(e)
-]

/

7 accampeny Kecord 7963/51

(LA134P)

Plate 7

652/4/10




LAC 13
Lake Amadeus 5/501!

Joh‘nny Creek Anticline

Typical Stairway Sandstone forming a praminent escarpment.
[\)]
c
Q
-
(72
o] L
g 160’ o
\
o
; No ocutarop. Bcreoe made up mainly of sandstore and
e siltstone but some limestone and phosphatic material.
— (L.A. 535 (10)).
O
- —
m' . =p Green, some phosphatic pellets.
IIO'S'HO, =+ - ® Dark brown, many phosphatic pellets. (L.A. 535 (3)).
: No outcrop. Phosphetic scree (L.A. 535 (8)).
v an!O5* [ Orey or brownj rich in grey phosphatic pellets.{L.A. 535
104'9 103'av Jreoen
103" P )] Dark brown, many phospratic pelleta.
Green.
93
Green, occesionsl phosphatic pellets.
90!
Green.
gg:z' Rich in phosphatic peilets. (L.A. 534).°
Oreen and brown.
75'I . No outcrop. Scree.
Z/%i" =.o-e.0u0 0 Wnite, rich in phosphatic pelletas. (L.A. 535 (6)).

No outgrop.’

:g’,z" e c0-c0nw. p R

No outcrop.

222" Dark brown.

Qreen.

Green siltetone with dark brown cothnq limestone.
L.A. 535 (5
L.A. 535 (4

L.A. 535 (3

L.A. 535 (2

Oreen R

Well rounded, very rich in phoaphatic pellets.
green.

(L.A. 535 (1))

No outcrop. Quaternary alluvium.

Plate 8

(7).

76 accompary Record /963/5/
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Plate 9

Lake Amadeus 2/507!|

Western end of the George Gill Range

Transitional contact of the Mereenie Sandstone

7’

205’ =

184 ¢

.181’1

T

and Stokes Formation

I

White or ‘brown, well rounded, well sorted, but in places with a silty
matrix, friable, weethers reddish brown, forms praminent escarpment.

White and drown; with thin interbeds of varigated, finely
laminated, well rounded, friasble, siliy sandatone .

White or trown, scme thin silty beds;well rounded, sorted, frisble,
westhers red-brown, forms & very prominent escarpment.

8cree. No exposure.

Red-brown, weathers easily to fregmentary form.

Red=brown,moderately well sorted, well rounded, friable, {(1.e. Mereenie

type) weathered to a chocolate brown colour; some thin beds of brown

silty sandstonea.

Brown, poorly bedded, easily weathered to a fragmented form.

White, moderately to pocrly rounded,silty matrix, weathers to red-brown.
Interbedded white,silty sandstone and brown siltetone.

Brown with same green interbeds, brown easily weathers to a fragmentary form.-

Green and brown

‘Green and red-brown

Wnite, frisble (Mercenie Bandstone type) sandstone and
brown and green, fine grained, pertly sandy, siltetone

Brown with subsidiery en, same’ very thin beds of white medium
grained (Mereenie typo?r:nndatona.. Porms prominent bed.

geries of thin alternating beds of brown end green~brown soft,
easily weathered; the green brittle, more resistant.
Jeodes of calcite.

Ko outcrop.

Green, occasioc.ially x:ed, goodes of calcite, fairly hard, moderately
resistant to weathering.

G52/4[5

Bureau of Minera/ Resources Geology and Geophysres Apri7 963 o accormpeny Kecord /963/5/ A PR

/

’




LAC I
Lake Amadeus 4/5072

North side of
Johnny Creek Anticline

Pla’re 10

Pertnjara
Formation -— -

— e a— .{_2234 —
=< £
White, well rounied, moderately scried, sume nilty matrix,
gross-leds i!p north, frislle, weatrers trowr, ce.Lily weathere,
2138"' A
L
_— é é Wnite, red-tpown in places, well rounded an! sorted, crodu-teds
3 AV AAAA generslly 4ip ncrth, fristle, weatlers trwhn.
1909' A
White, well rounded and sortel, cr.sus-teds iij 1 .ril-west, CPr.el.c,
a2 weathers brown, forms a pruminent escarpmert.
1809
—~&- £ £ Red-brown and white, well rounded end sortel, varistle uif of
cross-beds, weathers trown.
m7 £
é Wnite, well rounded and scrted, weslhers trown, ; orly @ Xp.sels
Si
1670
White, well rcunded ard sorted, friat.e, criss—telie iip mai:ly
Ci‘) west, weathers lrown.
1564'
Ne outerop. Quaterrury sand.
1543
White, well rounded and sorted, Crialle, wea'hLers tr.wi.
1523
White, well roundel, moderately sorted, come white siltly metrix,
some mud peilets, weathers psle trown, forme & promire. '. esceryner t.
1383"
No outcrop.
1335
White with sume red-trcwr tanis, weil rcuniled, m.derstely s-rted,
weathers pale trcwn, moderstely resistart t. weatieri:y.
1304'
1V
c
9
-*+
4]
g
o
g Wnite, well rounded, we.l scrted, weatiers tc @ "vugy® texture
(n in parts.
9
C
8 Ll
C
ﬁo
953!
941 Dark red-brown, well sorted an? rounde!, friatle.
White or yellow, well sorted and rounded, friat le, -ntr.er?‘iale
brown, weathers into a series .f terruces. {(L.A. 5405
632"
White, well rcunded, well sorted, weathers pale trow: .,
574'
No nuterop. 8cree.
527' £ (__L_ White, well rounded, well scrted, wcathers truwn, furms a very
—_— prominent escarpment. (L.A. 539).
st YYZVNe , ra
495 Ro outcrop. Becree.
. White, moderately rounded ars) sorted, scme silty metrix,
. same mud-pellet markings.
Si
431"
é White, moderstely rounded ard sorted, some s1lty matrix,
weathers dark brown, forms & prominert cscarpm rt.
40%'
-J-é Red-brown, moderately rcunded, pucrly scrted, westhers pale
oy btrown, poorly exposed.
A ) poorty exee
302'
White or pale brown, moderstely rounded snd sorted, silty in
f plaoes, croas-teds dip north-west, weathers dark trown, forms
s prominent scarp.
248'
Z Varigsted red-trown, yeilow and purple, tilty, pucrly r.urnded
pumm— and sorted, weathers dsrs trowr, pocrly expossds  (L.A. £37).
215"
L f Ml Red-brown, moderately rcunded and scrted, weathers -arx grey;
—_ interbeds of red and purple-Lrowr, silty, friatle sanc.tcre.
178’
L i é, i-d, moderstely rounded and sorted, westhers derk srey,
- interbeds of pale brown, yellow weatherinrg sandstcne.
141"
No outerop. Scree.
1
LTS 30 — é Red=brown, well sorted, moderatsly toc poorly rcunded,
— — _.]{._ -0 — - weathers dark grey, forms a prominert lLed,
[ No outcrop. Scres.
a2 /W
QD
S g
< E
n 5
L=
|
|
|
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BRLATE I

REFERENCE FOR COLUMNAR SECTIONS

Shale Grain Size
f - fine 012 - 0-25 mm
Siltstone mo -medium 25~ /-0mm.
C - coarse. /0= 2:0mm.
Sondstone v.c -~wrery coarse 20~ 4-Omm.
. Fine conglomerate 40160 rmim.
(’{79”‘? sandstone - Pebble conglomerate /4~ 272 inches
Fine conglomerate Cobble conglomerate 22~ /0 rinches
Bouvlder conglomerate > /0 snches
Congl/ ¢ . e
ongromerate Si Silicified Cl Gtrtormie
Fe  Ferruginous Fl Seldspatve
Lrvratics Mi  Micaceous Ha Pseuctornior b of
Ca (alcareous halite
S o Chert : ’ Kl  Asolinitic P Fhosvhakic
= . ’
G Gypsum
o - [imest
T /mestone .
S a Bedding
=TT . .
T Sty limestone S Very thick > 40 inches
2CIEIEAE e Thick 12 - 40 inches
FIS BN A . — Medivm 4 " 12 inches
| S o 5o
T Sandy liniestone . Thn 04~ 4 inches
727 ) = laminate & O 4inches
’,Ir,r: Dolomite = (ross bedded
' == (ross laminated
AL Breccia 2 Graded bedding
== {ndulete
e Slumped
wa  Ripple marks - wave
an Ripple marks - current
X Tracks e Frark
©  Qolites
@ Macrofossil
M6/5556 Skeet, run and photo number
PP Principal point of photograph
) Gaps in columnar sections are concealed l
areds.

lov e cormupary Acore! /Vc’ﬂj//f/



PLATE 2

PRELIMINARY EDITION, 1963
SUBJECT TO AMENDMENT

DEUS NO PART OF THIS MAP IS TO BE REPRODUCED FOR PUBLICATION
I q I< I; A hd q WITHOUT THE WRITTEN PERMISSION OF THE DIRECTOR OF THE

AUSTRALIE iR by e . 1:250,000 GEOLOGICAL SERIES SHEET SG 52-4 OEPARTMENT OF NATIONAL DEVELOPMENT. CANBERRA ACT

Reference
.
s ' ja2%0 .
L a2 rPrm(2 ST T TSP} 24°00 ( ! :
/f s \>§\ e e TENT HILL vl t:‘i Undifferentiated Q Alluvium, sand, travertine, evaporites, conglomerate (Section only
mi2, - LOf g o )
Ry " Tent Hill Yd ]
TS
Frc— Pzo (8) \r\’,’ &, ‘\P\_ Qa Alluvium, conglomerate
% e SR
7 =2 Pzp(d 'Y
i i Q
) Sand
o QUATERNARY
C.’.’ (@] Ql Travertine
e (&) N
! g O« Qf Evaporites in salt lakes
( Q¢ 5 =
L 4 = E
{ : s Q
=, Gypsum
i ) AL o &) | g
Qg A - s Pl
e %‘"‘m\(\“f?u k| ?’I k}\[r«.fL,As,.,e q (35) 5
~ il i ! el Ak 17
4 o T A e .
s D ; \\;’)} \\(» 1’@ - "R 6 A )(‘ SR . - ':’ci\ik) Undifferentiated T Limestone, chert
4 42 I3 SRR \ IS
R 2~ <35 i SRS ‘t.-\&l/Pzp(ql TERTIARY
Lo \V\LAS7\5 i < BN 7N o B I3 7
~ XTI Prpt@)l o3I M LASH \l\.\ i ’\\s.f(" 2 Te Conglomerate
2 e 9 % I : l & >\\ ‘ﬁ’c, ‘\\u U i
\ 3 [l P il s ~\ L 1\\4
N S % vy AT Os\<\ b e \ 2 o
P N SN T I & % TN g \\ = WP O
///P MT MURRAY / / ~OCHRE N\, €F i S \“\\L"‘st bl ‘ 82 SN TN s U 9-568 N ! !
g & - o \ O HILL 20 .8 e s iy Wl X7 N i = s T O Undifferentiated M Sandstone tsiletans
“Gp “-—E:t’/y — o \Q\Oh\’ bt »\?}\Q\‘-Os g Qe \\\\\\ Ll E e L N 3
s i X N £ = - = NN A N \ & L
~: . . 5 e ) &l " — . " 4 = —
V7 i} TR R AN i S gy P o SR d
// ! } { 1 4 \E“O(f/‘“ AN = RAVE N vacsy 7 ScPzml) N \‘§\ \/‘\ =
fl /4 Y -3 €3\ \?M\c\ 0 S\\ & L \F& ~ S il ( (
; s S N > AN/E U6 e
i A // L T (an‘s«:}\“’ g Pzp | Undifferentiated
!,/ 7 b v Qa U N
/ Al 9 2y LY o R PEEAN, is® ; P . F i
MT TUCKER 7 Ve RGN XA e e ey {"e._ : s il Pz pls)| Red-brown sandstone
;ﬁ\\ // (// / 17 Q?/L’QI (\ .; /I.'\' L"’()f”\u?\\_i\zf\ X
"\\ﬁi\ // \1,\' b /3 o . pZD(Q) Siltstone, calcareous siltstone
-~ / X
- | /
TR N Y/ UNDIFFERENTIATED <
€/op /Lr’ 1 P8 s RSESby, €0, ‘?494‘77:\-/ / Pzmi2)| White cross-bedded sandstone
L Pzm Q\,&/ oo 'ﬁ’?fﬁ)’h ST 6 5 J Mereenie Sandstone
R S | T SR R (BN y : K4S Pzmiil - ~
~ ‘\\S\"\\\ . (Sos { )} : S P \\L s ~\§ : 7 . ‘\ \\\pg ZIMi1l| Red-brown silty sandstone, siltstone
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