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SUMMARY

During the winter of 1963 the Henbury 1:250,000
Sheet area was geologically mapped by means of reconnaissance
traverses from a base camp near Tempe Downs airstrip.

The oldest rocks exposed in the area belong to the
Upper'Proterozoic Bitter Springs Limestone which is ove%lain,
in the north-west corner of the area, by at least 15,000 feet
of Upper Proterozoicy Cembrian, Ordovician and undifferentiated
Palaeozoic sedimentsi

The Upper Proterozoic sediments are thickest in the
south-west corner of the area and include both marine and
aqueoglacial sediments. In late Upper Proterozoic times a
sequence consisting largely of arenites was deposited in the
south while lutites and carbonates were deposited in the north.,

The Palacozoic section is thickest in the north-west
quadrant and includes marine, transitional and continental
sediments. During the Cambrian there was very little
sodimentation in the south-west part of the areca but a thick
sequence of mainly transitional sediments was laid down in the
north-west quadrant and a thick sequence of marine sediments
was deposited over the easterm half of the area. During the
Ordovician, a thick layer of predominéntly shallow water, marine
arenites and lutites with minor carbonates was deposited
conformebly on the Upper Cambrian sediments in the northern
half of the area, while in the southern half of the area, a
thinner sequence of similar sediments was laid down
disconformably on the Upper Cambrian sediments. The break in
sedimentation in the southern area occurred during the late
Upper Cambrian and early Lower Ordovician:

The undifferentiated Palaecozoic sediments rest both
conformably and unconformebly on the older sediments and thin
from north to south.
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They are mostly continental deposits but include some marine and
transitional sediments.,. '

Thin sequences of Mesozoic and Tertiary sediments
were deposited unconformably on the Palaeozoic sediment? after a
long period of erosion, The Mesozoic sandstones and claystones
are tentatively correlated with marine sediments of poabible
Jurassic age on the Finke Sheet area. The Tertiary se&iments,
include conglomerate, sandstone, shale and limestone; %hey
contain a freshwater fauna in places,

There is evidence for six periods of folding or
warping on the Henbury Sheet area but only two major orogenic
episodes have been rccognised. The first of these is
correlated with the 'Petermamm Ranges Folding' and occurred in
late Upper Proterozoic or early Lower Cambrian times. ' The
second has been called the 'Amadeus Basin Folding' and probably
took place during the Upper Devonian and Lower Carboniferous,
The stresses which caused both periods of folding appear to have
been parallel but it is thought that the main comﬁressional
force came from the south during the 'Petermann Ranges Folding!
and from the north during the 'Amadeus Basin Folding': The
folds which resulted from these stresses trend west-north-west;
the earlier folds have sharper troughs and are smaller (shorter)
than the later bnes; The folds are probably supratenuous and
have complex cores (possibly due to presence of evaporites
within the Bitter Springs Limestone and Chandler Limestone
Member of the Pertaocorrta Formation). It is suspected that
there is a decollement between the Bitter Springs Limestone and
the underlying rocks.

Seven major longitudinal thrusts and numerous
smeller transverse faults have been recogniéed on the Henbury
Sheet area; +the major faults are probably tbreak thrusts®
asgociated with the folding. :

Approximately 70 bores have been sunk for water in
the area and the standing water level varies from about 100
feet in the north to between 200 and 300 feet in the south.

The salinity of the water increases to the south.

Phosphorites have been found in the Larapinta Group
sediments throughout the area and during 1963 two diamond drill
holes were sunk to investigate these deposits.

A number of arcas with surface showings of secondary
copper mineralisation were investigated but no new depositse
were located.
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The Henbury Sheet area has potential source, reservoir
and cap rocks and contains a few surface structures auiﬁable for
the accumulation of o0il; unfortunately, most of the anticlines
are breached to Upper Proterozoic level, The most promising
structures are probably the Palm Valley Anticline and James
Range 'C' Anticline (if closure can be demonstrated). : The
intersection of oil-bearing sands in a breached anticliqe
(AP1 - Johnny Creek Anticline) on the neighbouring Lake Amadeus
Sheet area during 1963 has pointed to the possibility of
stratigraphic traps;
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INTRODUCTI ON

General

During the period from 25th May to 2nd ‘October .
1963, L.C. Ranford, P.J. Cook, A.T. Wells and A.J. Stewart
geologists of the Bureau of Mineral Resources, Geology and
Geophysics, mapped the Henbury (G53-1) Sheet area. Ranford
and Cook were responsible for mapping the northern three .
quarters of the Sheet area and %Wells and Stewart the southern
quarter. This mapping was done as part of the Burcau's
programme to map the Amadeus Basin at a scale of 1:250,000,
Palacontologists J,G. Tomlinson and C.G. Gatchouse spent
part of the field season in the area, collecting fossil? and
‘examining those already collected, ' '

Location and Access. , :

The Henbury Sheet arca lies between latitudes 24° and
25° south and between longitudes 132° and 133030' east. Access
to the area is by the main north-south road which crosses the
eastern side of the areca. Graded roads run from the main
- highway to Tempe Downs homestead, Wallera Ranch and Angas Downs
homesteads As well as the roads there are mumerous graded and
ungraded station tracks throughout the area and the more
important of these are shown on the map. '

Climate

The Henbury Sheet area receives an avérage rainfall
of less than 10" per annum. The rainfall is very irregular
but it is primarily a summer rainfall, Less than one inch
of rain was recorded during the winter of 1963 and the whole
of the area is at present suffering from serious drought
conditions. &

Summer temperatures are very high, with a mean daily
maximum above 100°F for meny weeks, However, winter :
temperatures are very pleasant with a maximum temperature range
of 65°F to 85°F. The winter nights are cold and frosts are
quite common towards the end of June and during July. 0

The prevailing wind is from the south-east, but the
strongest winds blew from the west and north-west during the
1963 field secason.
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Fig. 1
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Development

The only settlements in the area are the Henbury,
Polmer Valley, Orange Creek and Tempe Downs homesteadé;ithe
Wallera Ranch and Palm Valley tourist camps and the Areyonga
Native Settlement. There arc very few fences on the western
half of the area apart from stockyards and holding yards near
the homesteads and some of the bores, However, on the eastern
side of the area there are some boundary and other fences on the
Henbury and Palmex-Valley propertics. There are about 70
water bores on th- Henbury Sheet area. :

The majority of the people living in the arcea are
engaged in cattle raising but the tourist industry is becoming
increasingly important in the winter months. - The main tourist
centre is Palm Valley but tourists also stay at Wallera Ranch
and the)xﬁﬁghtﬁbck and King Canyon pass through the area.

A number of govermment employees are engaged in
rumning the school and hospital at the large Areyonga Native
Settlement.

Survey Method

The mepping was done by a series of reconnaissance
traverses lasting between three and six days from a base camp

near the Tempe Downs airstrip. A helicopter was used for
seven days to visit the more inaccessible areas and to enable
quick comparison of widely separated sections. The geology

was plotted on air-photographs taken by the R.A.A.F. in 1950
at a scale of 1:46,500. The geology was later transferred
from the air-photographs to controlled photo-scale overlay
sheets which were reduced photographically, and then redrawn
at a scale of 1:250,000,

Sections were measured at selected localities using

a 300 feet steel tape and an Abney Level, These measured
sections have been calculated and drawn up in columnar form
using standard symbols. The position of each measured

section is shown approximately in Figure 2 and more exactly on
the 1:250,000 scale map,
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PREVIOUS GEOLOGICAL INVESTIGATIONS

5e

Since 1860, the Henbury Sheet area has had a constant
stream of explorers and geologists passing through it. To the
early explorers, the Finke River with its numerous permanent
water holes; was the highway by which they were able to enter
Central Australia, The first explorer in the area was John
McDouall Stuart who travelled along the Finke and Hugh Rivers
in 1860 (Stuart, 1861) whilst attempting to reach the north

- coast of Australia, In 1864 (Stuart, 1865) he again travelled

through the area on his successful journey across Australia,

On both of these journeys Stuart and Waterhouse (the naturalist
of the expedition) made geological observations of a vefy
general nature, The same is also true of Giles who was in the
area in 1872 (Giles, 1889) and Gosse who passed through the

area in 1873 (Gosse, 1874); both of these explorers were more

d
interested in the country which lay to the west of the Finke

River,

The first geologist to visit the area was Chewings
who in 1886 (Chewingg, 1886) investigated the source of the
Finke River, He later revisited the area several times
between 1891 and 1935 and a number of papers bear reference to
the geology of parts of the Henbury Sheet area (Chewings 1891,
1894, 1914, 1928, 1931, 1935).  H.Y.L. Brown, the Government
Geologist, also did a considerable amount of geological work
in the area. It is uncertain when he made his first visit but
it was probably in 1889 (Brown, 1890}. He mentions the area
in several other reports (Brown 1891, 1892, 1895). The work
of Etheridge (identification of fossils from the Tempe Downs
area) is also mentioned in several of these reports. For
several years Brown and Chewings differed in their sub-divisions
of the Amadeus Basin sediments, with Brown favouring a two-fold
division of Primary (?Cambrian) and Secondary (those forming
the flat-topped hills) whilst Chewings advobated a three-fold
division into Walker Creek Series (Cambrian), Mareeno Bluff
Series (lower Silurian in part) and Glen Helen Series
(?Devonian). In 1892 (Tate, 1896) the Horn Expedition
spent several weeks in the Henbury Sheet area and collected
many fossils from the vicinity of Tempe Downs. It was from
this area that many of the Larapinta Group (Larapintine of

_Tate, 1896) holotype fossils were collected. F.R. George

led a government prospecting party through the western parts of
the area in 1906 (George and Murray, 1907) whilst travelling
from Ayers Rock to Alice Springs via Deering Creek, T.E. Day
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also led a govermment surveying party through the area in 1916
(Day, 1916) but neither he nor George did more than record the
presence of sandstone ridges and scarps in the area. .Through~
out much of the early part of the 20th century the managers of
Tempe Downs Station were keen amateur geologists and they added
considerably to the geological knowledge of the area by 'sending
many gcological specimens to the South Australian Department of
Mines. | f

Ward, Madigan and Mawson all worked for brief periods
in the Henbury Sheet area (Ward, 1925; Mawson and Madigan, 1930;
Madigan, 1931; Madigan, 1932) but most of their time was spent
in the MacDonnell Ranges: . It was Mawson and Madigan who

‘pioneerecd the use of aeroplanesin geological work in'ceqtral

Australia and this method enabled them to confirm or diéprove
many of the correlations of earlier workers in the MacDonnell
Ranges, Joklik passed through the Henbury Sheet area whilst
with an expedition looking for the mythical Lasseters Reef and
he made a few geological observations in the Angas Downs area
(Joklik, 1952). o

In 1953 the National Lead Company carried out extensive

- drilling of the Goyder Member of the Pertaoorrta Formation in

the Waterhouse Range in the search for copper deposits. A
geochemical survey was also carried out but the results of this
survey and of the drilling were not encouraging and investigations
were finally abandoned in 1955.

The Bureau of Mineral Resources sent its first field
party into the Amadeus Basin in 1956 (Prichard and Quinlan, 1962)
to map the southern part of the Hermannsturg 1:250,000 Sheet area,
The work of Prichard and Quinlan has since been used as a basis
for much of the later geological work in the Amadeus Basin.

Both before and after 1956; the geologists of the Resident
Geological Office in Alice Springs have been. carrying out
geological work over much of the Amadeus Basin and, whereas most
of this work has been undertaken with a view to the siting of
water bores, many additional geological observations have been
made,

In 1957, Quinlan carried out reconnaissance geological
mapping over a wide area of country in the Alice Springs
district, (including parts of the Henbury 1:250,000 Sheet area)
as geologist with a C.S.I.R,0, field party (Perry et al., 1962).
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'Brunnschweiler, in 1959, carried out reconnaissance
geological trips over a wide area of Central Australia, He wes
especially interested in the tectonics of the area around
Maryvale on the Rodinga Shect area and Gosses Bluff on the
Hermannsburg Sheet area, The Henbury Sheet area is only
briefly mentioned (Brunnschweiler, 1959, 1961).

Gillesple and Leslie of Frome-Broken Hill Pty.Ltd.
undertook recconnaissance geological mapping on the Henbyry
and surrounding Sheet areas in 1959 (Leslie, 1960) and ﬁrief
palacontological studies were carried out by Taylor (19§9).
Frome-Broken Hill Pty.Ltd. :
relinquished their oil permits in
1960. The permits were taken over by the Magellan Petfoleum
Corp. and associated companies and since 1960, Hopkins, Stelck,
McNaughton, Banks and Haites have carried out geological

_mapping of the oil permit area, (Stelck and Hopkins, 1962;

McNaughton, 1962; Haites,y1963; Ranneft,1963).

The Henbury Sheet area was photo-interpreted for the
Bureau of Mineral Resources in 1960 by the Institut Francais
du Petrole (Scanviec, 1961) as part of a photo-interpretation
programme covering the whole of the Amadeus Basin,

The first geophysical work in the Henbury Sheet area
was carried out in 1960 by the Bureau of Mineral Resources when
two aero-magnetic traverse lines were flown across the Sheet
area (Goodeve, 1961). The only seismic work in the Sheet area
was done in 1961 and was a short seismic traverse across the
Palm Valley anticline on the north margin of the Sheet area,

A helicopter gravity survey of the Henbury Sheet arca was
carried out in 1961 by the Geophysical Branch of the Bureau of
Mineral Resources.

In 1960, the Bureau of Mineral Resources commenced a
programme of reconnaissance geological mapping in the Amadeus
Basin at a scale of 1:250,000; The Rawlinson and Macdonald
Sheet areas were mapped in 1960 (Wells, Forman and Ranford, 1961),
the Mount Rennie/ﬁBGnt Liebig Sheet areas in 1961 (Wells, Forman
and Ranford, 1962), +the Lake Amadeus and Bloods Range Sheet
areas in 1962 (Wells, Ranford and Cook, 1963; Forman, 1963) and
the Henbury, Petermann Ranges, Ayers Rock, Kulgera and Finke
Sheet areas in 1963 ¢ - ( Formean and
Hancock, 1964; Wells, Stewart and Skwarko, 1964). In 1963,
the Bureau of Mineral Resources embarked on a preliminary
programme of phosphate search and diamond drilling was carried
out on the Lake Amadeus and Henbury Sheet areas (Barrie, 1964).
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Also during 1963 D. Milton of the Astro Division of the United
States Geological Survey, became the latest in a long line

of geologists investigating the Henbury Meteorite Craters, and
carried -out very detailed mapping of several of the craters
(see section on Henbury Meteorite Craters).

PHYSIOGRAPHY

There are six main physiographic divisions in the
Henbury Sheet area (see Fig. 3).

A. High mountain ranges and hills,

B, Low ranges and hills with intervening sand dunes and sand
plain. ' '

C. %ﬁnd plain with many sand dunes and some low outcrops,

D. %and plain with duneées., .

F. Eibber or alluvial plains with mesas and low hills.

G, MAlluvial flood plains with some clay pans.

\ Division E (salt lakes) which is present on adjacent
sheet \areas does not occur on the Henbury Sheet area.

A, : The high mountain ranges and hills are restricted to
the northern parts of the sheet area, The peaks rise from

200 feet to over 1000 fecet above the general level of the sand
plain which has an altitude of about 1500 feet above sea level,
There are three main areas belonging to this division and by
far the largest of these includes the James Range§ the Gardiner
Range, the Levi Range, the Househill Range and the Mount Holder
Range. The Waterhouse Range forms the second area of this
division and the Chandler Range the third area.

The geological units forming the greatest areas of
division A are the Pertnjara Formation, the Mereenie Sandstone
and to a lesser extent the Larapinta Group but in the cores of
many of the anticlines there are Cambrian and Upper Proterozoic
rocks exposed. _ | :

The sandstone unit of the Pertnjara Formation and the
Mereenie sandstone characteristically form ranges with véry
steep marginai escarpments., Sand dunes are rare within

" division A but they do occur on top of the ranges in some

placeé. The Larapinta Group end older geological units
cropping out in the area of division A are commonly steeply
dipping; where they are easily eroded there are strike valleys
whereas the more resistant units form long strike ridges with
a razor-back or more rarely a hog=back form.
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Bureau of Mineral Resources, Geology and Geophysics. 7o accompany Record No /964/40 G 53/A1/79
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There are three main types of drainage in the area of
physiographic division A and thﬁomqg &gggrtant type is ‘that
which follows the strike valleys ym the recessively weathering
units, Where these strike valleys are wide, the riverg
meander to a considerable degree. The second type of drainage
pattern is developed on the Mereenie Sandstone and is céntrolled
by joints and fractures or occasionally by faults and has
therefore produced stecp, straight, narrow valleys. The lack ¢
of any well defined joint or fracture pattern within the L
Pertnjara Formation has resulted in the formation of the third
type of drainage which has a characteristic dendritic péttern;
B. There are three main areas of low ranges and hills
with intervening sand dunes and sand plain, The hills .in this
division rise from 50 feet to 200 feet above the surrounding
sand plain. The largest of the three main areas is situated
in the extreme western and south-western parts of the Sheet
area and includes the Liddle Hills. The second area includes
the Seymour Range and the range to the south and the third
area lies along:aa g%rgin of physiographic division A and
extends from the River, north and east to the Finke River.
A fourth very small area occurs in the south-eastern cornmer of
the Sheet area: | ,

The strata within division B are frequently steeply
dipping and strike ridges are a common topographic feature.

The Winnall Beds form the majority of these strike ridgés in
the west and south-west parts of the Sheet area but in other
areas of division B the strike ridges are more commonly formed
by Palaeozoic rocks. | _ ' " '

The drainage pattern within division B is only poorly
defined. There is a tendency for the drainage to follow the
strike valleys but the ridges are low and therefore the rivers
have had little difficulty in breaking through them. ' The
direction of drainage is either south towards the Lake Amadeus
salt lake system or towards the Finke River. .

C. The division of sand'plains with many sand dunes and
some low outcropsj covers only a relatively small part of the
Henbury Sheet area. One small area of division C occurs on the
extreme western margin of the Sheet area and another small area
occurs in the middle of the large area of division D, * The
only msjor area of division C lies in the north-east cormer of
the area between the Waterhouse Range and the James Range,

Here, the sand dunes are poorly defined and the average height
of outcrops above the sand plain would be no more than 10 feet,
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.The area is thought to be underlain by the Pertnjara Formation
and possible Mesozoic and Tertiary deposits., '

The drainage pattern is poorly defined and, in the
main area of division C, consists of small tributaries of the
Hugh River in the eastern half of the area and of the Finke
River in the western half, -

D. The area of sand plain with dunes covers a large
part of the Henbury Sheet area from the southern margin of the
Sheet area to near Mount Holder and the Chandler Range. Out-
crops are very rare or completely absent in most areas. The
sand dunes which are mainly of the braided type, reach a
maximum height of approximately 50 feet and have a poorly
defined south-westerly trend.

There is no well defined drainage pattern and the
only water-courses are those adjacent to the Finke and Palmer
Rivers.

F. A wide area in the eastern half of the sheect area is
covered by gibber plains or alluvial plains, with mesas and low
hills reaching a maximum height of approximately 100 feect above
the plain; The geology of this physiographic division is
variable but west of the main road the rocks which crop out are
mainly Upper Proterozoic and Lower Palacozoic. East of the
main road there is a thin veneer of Mesozoic and Tertiary
sediments overlying fairly strongly folded Lower Palaeozoic

and Uppér Proterozoic strata, :

Drainage is locally influenced by ridges but, in the
main, is directed towards the Finke River which flows from north
to south across the area and the Hugh River which flows through
the extreme north-eastern corner of the areca.

G. The physiographic division of alluvial flood plains
with some clay pans covers only a small arca at the southern
margin of the Henbury Sheet area. A description of this
physiographic division is to be found in the report on the
Kulgera Shcet area (Wells, Stewart and Skwarko, 1964).



TABLE 1: STRATIGRAPHY OF THE HENBURY SHEET AREA4

Map Meximum Thickness
Age Formavion Symbol and Locality Lithology Topographic Expression Hydrology Remarks
Qeaternary Qa I1luvium and river gravelss Stream deposits,alluv- Good potertial for high
ial flats and secree quality water.,
slopes.
Qs Leolian sand. Dunes and sand plain, )
Q1 Travertine Lew areas, mounds arcund)
salt lakes. ) Poor prespects
Qg Gypsum Low mounds &s for trav- ;
ertine.
Qe Conglomerate Gibber plains and scree )
(unconsolidated) . slopes. ).
Tertiary T ) ' Calcarenug silty sand- Low mesag ; some beds could have potential
' 1 100'+ near stone, conglomerate Megasg if sequence is thicker
Meloney Berec. and limestone. ) then known fram outerop.
Tc Conglomerate Mesas and mounds ) ' '
Tb Siliceous !'Billy! Mesa capping )
Ta Laterite, ferricreteq Mega gapping or ridge ) No potential
: capping )
Megozoic M 60'+ near Palmer Kaolinitic sandstone Mesas No great potential on Flat 1ying - fsually has
: » Valley and sandy claystone. Henbury Shect area because thin dapping of 'Billy!',
of lack of section and
amount of matrix.
P Pzp(s) 1500'+ in Gardiner Sandstone and silty Prominent ridges and Some beds could supply _ hppears to lie cm formably
Range sandstone - some scatt— very rugged ranges. large quantities of on Pzp(a) except in NiE.
a ered pebbles and moderate to good quality quadrant of Sheet area where
cosbles. water. - 41%. unconformably ‘overlies
1 . ) szo
: Pertnjara Formation
? “ Pzp(a) Approximately 1500! Siltstone, fine silty Swrike valleys. Permeability low-prospects  Poorly exposed. Not present
e in Gardiner Range. sandstone and some - poore in N.E. quadrant of Henbury
; ) limestone, Sheet area. .
o Undifferent=
- dated '
4  Pem(R) ). ) Sandstone with large Prominent ridges and Yields large quantities of Conformably overlies
) scale cross—-bedding. ranges, excellent watcr. sz(1) on western half of
- s ) ' o _Sheet area. . Unconformably
) overlies Larapinta Group
i~ ) sediments in Waterhouse
) Range.
c Mereenic Sandstone ) R470! (EyR4) near
) Lreyonga
IR
Pzm(1) Sandstone, silty sand- Maim  escarpment of Could yield mocderate Containg Ordovician
sbone and minor silte- Merevenie Sandstone, quantities of good quality Cruziana . . Not present in
) stone, larine fossils. water. Waterhouse Range-




Age Formation ¥ap Maximum Thickness
Symbol and Loceolity Lithology Topographic Expression Hydrology Eemarks
Stokes ot Lpproximately 15001 Siltstone, shale, lime- Strike valleys. Impermeable sequence — Generally poorly exposed.
Formetion nerr Lrcyongae stone and silty sand- prospects poor. Contains some thin beds
L gtones Morine fossilss with pelletsl phosphate
a near base,
r Stairway Os 880! (EyC1) southern  Sandstone, silty sand- Strike ridges. Some porous beds but wuter Conteins o« number of beds
a Sandstone flank of James Range stone and siltstone with generally selince of pelletel phosphate.
p Y4t inticline, miror limestone. Marine
P i fossils,
n
a t Horn Valley Ch 3501 (HyR4) near Siltstone and shale with  Strike valleys. Progpects poor. Hot prcsent in some arcas
Crdovician a Siltstone. Lreyongas bluey-trey or grey-grcen orn the geouthern heldf of th
1 s limestense Morine fossils. Stect arca,
a r Pacoota Cuoflp 20531 (HyC1) —~gouth~ Sandstone and silty sand=- Prominent strike Porosity and permecbility Thing merkedly to the soutn
° Sandstone ern flank of James stone-partly ccnglomeratigeridges. highly veriable — could cnd is not 8rcsent south of
e 4 Range '4'! Lnticlince. Marine fogsils, provide large supply of latitude 247°A0" south.
p good quality woder in some
o 601 areas.
2 Goyder &g 11811 (HyRé) in the  Silty sandstone, silt- Low rounded hills in Upper poart roy provide Generrlly poorly exposcd.
R Member Waterhouse Range. stone, shale and lime- strike velley. smzll supply. Lower part Contnins minor coppcr miner-
: P stonc, Some marine fossils, poor prospects. alisativn in some arcas,
i e Petermann Sstr  &e 6371 (FyR3) necar Sandstone and silty sand- Strike ridges Possibly some supply from Only present in north-west
T Mcmber Lrcyorgas stone with minor siltetone. clcaner sandstone beds, quadrent, Grades laterally
c t into siltstone and shalc.
G a Deception ed 5641 (FyR3) near Siltstone and shele with  Strike valley, Prospects poor, Poorly cxposcd. Has only
° Member Lroyongn. minor finc sandstone. been mapped in north~west
a ; quedrant,
m 7 I1lara Sst. &1 2361 (HyR3) ncar Sandstone and silty sand- Prominent strike ridges. Pogsibly some supply from Hag only been mopped in
1 Member Lrcyongoe gtonc with minor siltstonc. clcancr sandstonc beds, north-wegt quadrent of
b o Henbury Shoct areco.
Jay 6reck 5] 9021+ (HyR7) four Limestone, shale, silt- Low strike ridges of Porogity and permeability fnly present in castern
T F Limcstone milcs cast of atonc and sandstonc. limestonc. probably low and prospcets half.,Lorgely shallow water
o Member The Sistors. Marine fossils and algal porr, calscrenites nd clgal
i r structures. tlol thitess
m Tempe St 7641 (HyR3) near Siltstone, shale, lime- Strike valley with Sorie of sandstone and lime-  Only present in rorth-west
a a Menber broyonga., atone and sandstone - some low strikes stone horizong may give small quadrant. Laterelly equilv-
t very rich in glouconite.,  ridges. supply. alent *o part of Jay Creek
n i Some merine fossilse. Limggtone Member,
° Chandler &l Lpproximately 300! Limestone and dolomite Low ridges and mounds. May have fracturc porosity Gencrally highly contorted
. Limestone ncer Alalgara Yord.  with chert laminse, but suspeeted preosence of and incompetently folded,
Member salt would mean saline water. Suspect prescnce of intor-
&p bedded cvaporites not scon
in outerop.
Eninta Sst. &n 310! (HyR3) near Sandstene, silty sand- Frominent strike Porosity generslly poor and  Mapped only in Gerdiner
Member Lroyonga. stone and siltgtone. Some ridges., prospects not good, Range where it lies
conglomerate beds. uncenformably on Pertatataka
Formation,
Quandong &q Approximately 500! Conglomeratic sandstene,  Strike ridge. Likely to have low porosity  Only known from arca 6 miles
Conglomerate 6 miles N,B. of conglomerate and sand- because of poor sorting. HeEes of Tompe Downs and
Member Terpe Downs Home- stone. Prospects poor. core of James Range TB!

St@&d.

Intieline,
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Map Maximum Thickness
hAge Forma%ion Symbol and Locality Lithology Topographic Exprcssion Hydrology Remarks
Winnall Beds Buw Lpproximately 3,5C0'+ Sendatene, siltstone and  Combination: of prominent The cleaner sandstone Present on southcrn half
in the Liddle Hillg, sheale. strike ridges and strikce wunits could give good of areaj grades laterally
valleys. supply . into Pertatateka Formation,
Pertatataka Bup 2,000+ in Gardiner  Siltetone and ghale with  Strike wvalleys with some Impurmeable - prospects Prescnt in Gardiner Lange
Formation Rangea minor gsandsbonc =ind lime~ low ridgess. poor., ond nezr Crange Creek
stone,. homesteads Wrs eroded
during ?Lower Cambrian in
SOME SrecSe
Upper hreyonga. Bua Lpproximately 1,000! Claystone, siltstone, Scries of strike ridges  Porous sands could give Portly aqueoglacial
Proterozoic Formation necy Tempe Downs. gondstone, minor conglom— and velleyse moderate supply. sediments; prescnt on
crate and limestone, northcrn half of arcsa,
Inindia Bun approximately 3,000' Siltstone, bedded chert, Strike velleys., Somc porous beds which Generally poorly cxpoged;
Beds in south=western chert lLreccia and ney zive small supply. present in southern half
corner of Hoenbury sandstone, of arca.
Shect arcae
Bitter Eub 1662" Parsna Hill Dolomite with minor Low ridges, mounds and Good supply in some areas  Containg algal stromatole
Springs hnticlinc. siltetonc, limestone and  hillg, but water generally very ites; may contein inter-
Limestone srndstone. Some chort, seline. bedded evaporites not seen

in outcrop.




1.

STRATIGRAPHY

General

The oldest rocks expcsed on the Henbury Sheet
area are the Upper Proterozoic sediments of the Bitter Springs
Limestone. Thie unit is overlain by Upper Proterozoic,
Cambrian, Ordovician, Devonian, Mesozoic, Tertiary and
Quaternary deposits,

The Stratigraphy of the Henbury Sheet area is
summarised in Table I and the thickmesses of the units from
measured sections are shown in Table II. The measured section
are shown in columnar form in Plates 2, 3, 4 and 5 and
generalised columnar sections from selected localities through-
out the area are shown with correlation lines in Plate 1.

The relationships between the various Proterozoic
and Palaeczoic units mapped on the northern half of the
Henbury Sheet area are shown in Figure 4.

All new stratigraphic units defined in this :report

have been approved by the Territories Division of the
Stratigraphic Nomenclature Committee.

UPPER PROTEROZOIC
Bitter Springs Limestone

The Bitter Springs Limestone was named by Joklik
(1955) from the type locality at Bitter Springs Gorge, 40 miles
east-north-east of Alice Springs.

On the Henbury Sheet area, the formation is exposed
in the cores of the Gardiner Range, Walker Creek, Petermann
Creek and Parana Hill Anticlines and also in the cores of
unnamed anticlines immediately south of the Liddle Hills, east
of Dead Bullock Plain, five miles east-south-east of
Orange Creek homestead, two miles south-east of Henbury
homestead and four miles north-east of Palmer Valley
homestead.

The unit is best exposed in the core of the Parana
Hill Anticline where a minimum thickness of 1662 feet was
measured (Wells, Ranford and Cook, 1963). Good exposures are
also present near Dead Bullock Plain where Leslie (1960)
measured 600 feet of Bitter Springs Limestone, and in the
Gardiner Range near Areyonga. The dominant lithology of the
Bitter Springs Limestone is fine-grained dolomite and
dolomitic limestone, It varies from fawn to pink, pale grey
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TABLE II

TETCKNESSES CF UNITS ON HENBURY SEEUT ARFA

Section Number

Formation Map
Symbol HyR 1 HyR 2 HyR 3 HyR 4 . HyR 5 HyR 6 EyR 7 HyR & IIyC 1 HyC 2 HyS 1 HyS 2

Pertnjara Pap(s) p 17PS P MM N M NPS M P 660! P p
Formation Pzp(a)
lereenie Pzm(2 ) . o . L o
Sandstone sz§1% 17621 P § 24701 See WyR & See iyh 8 PS 14981 M % 458! 700 p
Stokes ot 1003! P P A A NPS A 918t 630! 322! 4191
Formation )
Stairway Os 592! M See HyR /4 251 A A 3161+ A 280! 440! 4831 37110
Sandstone
Horn Valley Oh 198! o { 3531 831+ 78! . 2431 A A A
Siltstone See HyR 5 See HyR 5
Pacoota &-0p 14211 M ] 18411 1472 651 | 20531 A A A
Sandstone l

s b
Pertaoorrta Ep P 21731 3586! A T 16597+ 10171+ Seé%HyR 6 P P 1390! 10501
Formation - See HyR 6 %
Goyder &g p 786! 10751 1181t 115 H P P P P
Member i
Petermann Ce P 334! 6371 See HyR 3 4 A 4 4 A & 4 A
Ssgt Member
Deception &d P 430! 564 v & L 4 4 4 L yA L
Member
Illara . , ; , ,
Sst. Member Gi P 1781 236! L & L b N L b L

\S 4

Jay Creek Lst. 8] A L k L See HyR 6 4781+ G021+ See HyR 6 P P B NE
Member
Tempe &t P 4451 764" Sece HyR 3 L & L L N yiy L &
Member
Chandler &1 & A £ L NE NE P NE HE NE NE NE
Lst,. Member
Eninta Ssgt. &n A A 310! See HyR 3 NE NE L NE NE NE NE NE
Member
& ~ Lbsent from sequence NM - Not measured (Good expogure present)
P~ Poor or incomplete exposure NPS - Not present due to structure

NE - Nob exposed (may be present)
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and dark grey and generally contains numerous ‘biscuits', lenses
and irregular masses of chert. The dolomite is partly sandy,
and contains algal stromatolites some of which have been
replaced by chert and stand out on weathered surfaces, - In
meny places the dark grey dolomite is known to emit a fetid
odour when freshly broken. Interbedded with the carbonates
are minor amounts of red-brown and white, spotted, siltsfbne
and mudstone which weather recessively and are not normally
exposed. ' _
The basal part of the Bitter Springs Limestone is not
exposed on the Henbury Sheet area, The unit is overlain by the
Areyonga Formation in the northern half of the area and by the
Inindia Beds and Winnall Beds in the southern half of the area,
The contact with the Areyonga Formation is apparently conformablb,
In some areas the boundary with the Areyonga Formation is
placed at the first appearance of tillitic textured siltstone,
claystone and sandstone and in other areas at the change from
dolomite to interbedded siltstone and chert, Fragments derived
from the Bitter Springs Limestone are common in the Areyonga
Formation and therefore a disconformable relationship between
these two units is presumed, In most places on the southern
half of the Sheet area, the Inindia Beds overlie the Bitter
Springs Limestone apparently disconformably, However, near
the Liddle Hills the Winnall Beds rest on the Bitter Springs
Limestone with a marked angular unconformity.
The Bitter Springs Limestone is considered to be of
Upper Proterozoic age.

Inindia Beds

The Inindia Beds were defined by Wells, Ranford and
Cook (1963) as'the sequence of siltstone, sandstone, chert,
chert breccia and thin beds of dolomite which disconformably
overlies the Bitter Springs Limestone md is overlain, probably
unconformably by the Winnall Beds', The type area for the
Inindia Beds lies 36 miles south-east of Mount Murray on the
Lake Amadeus Sheet area and the name was derived from Inindia
Bore in the south-east corner of the same Sheet area.

Scattered outcrops of the Inindia Beds have been
mapped in the cores of anticlinal structures throughout the
southern half of the Henbury Sheet area. The unit weathers
recessively in most areas and is generally very poorly exposed.
The best exposures occur to the east of Dead Bullock Plain where
some of the softer parts of the section have been preserved
beneath a capping of indurated sandstone within the formation.




&

1?a.,

No sections were measured through the Inindia Beds but
the unit is estimated to be about 1000 feet thick in the middle
of the Henbury Sheet area and between 2000 feet and 3000 feet
thick in the south-western corner of the Sheet area.

The Inindia Beds comprise siltstoune, shale, sandstone,
chert and rare thin beds or lenses of limestone or dolomite,
and conglomerate, The siltstone and shale are predominantly
pale purple-brown and red-brown but in places mauve, white and
yellow, They are laminate to massive, micaceous, moderately
to poorly sorted, and in some places, tillitiec textured with
angular fragments of chert averaging about 2" in diameter but
measuring up to four inches in diameter, The sandstone occurs
both as thin interbeds within the siltstone sequence and also
as larger units which can be traced for some miles, Thin beds
of medium grained, micaceous sandstone with some halite
pseudomorphs occur within the siltstone near Dead Bullock Plain
and thin sendstone interbeds with scattered glauconite grains
occur a few miles north-west of Palmer Valley Homestead. The
thicker sandstone units are generally white, medium to coarse-
grained, cross-bedded, moderately to well sorted and strongly
fractured and jointed. The chert occurs near the base of the
Inindia Beds. It is well bedded but strongly fractured and
tends to form rubble lines at the surface. The chert is mostly
yellow—-green, white or grey and occurs as beds up to approximate-~
ly two feet thick interbedded with siltstone and shale, Some
of the chert is oolitic suggesting it was formed by the
replacement of oolitic carbonates.

The relationships between the Inindia Beds and the
underlying Bitter Springs Limestone and overlying Winnall Beds
are assumed from the aiviitudes of outcrops separated by
conecealed intervale, The Bitter Springs Limosgicne appears to
lie confTormebly Lzpeath the Inindia Beds but peibles obviously
deriveai freem the Bitlter Springs lLimestone cccur wiithin the
Inindia 3ods aui sc a disconformable relationzhip is indicated,
The relationships with the overlying Winnall Beds are more
variable; in the Liddle Hills the contact is apparently
unconformable and on the eastern side of the Sheet area the
contact is apparently conformable, The Inindia Beds occur
in the same stratigrephic zosition as the'Areyonga Formation
and some characteristic rock types are common to both units,

The Inindia Beds and the Arsyonga Formation are considered to
interfinger about half way down the Henbury Sheet area.
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The Inindia Beds are considered to be at least
partly marine and contain some undoubted aqueoglacials, The
sequence is considered to be Upper Proterozoic in age.
Areyonga Formation

The Areyonga Formation was defined by Prichard and
Quinlan (1962) as '... the unit, consisting essentially of
two members, a siltstone and a quartz greywacke, which
disconformably overlies the Bitter Springs Limestone at Ellery
Creeck and is conformebly overlain by the Pertatataka Formation'.

On the Henbury Sheet area, the Areyonga Formation
crops out in the cores of the Gardiner Range, Walker Creck,
Petermann Creek and Parana Hill Anticlines. The sandstone
lenses stand up as prominent strike ridges but the softer,
finer grained sediments are poorly exposed except where
protected by the resistant sandstone ridges or where exposed
in creek banks such as near Areyonga or in the Parana Hill
Anticline.

Exposures were considered inadequate to justify
section measuring but estimates from airphotos indicate a
thickness of approximately 500 feet near Areyonga and about
1,000 feet near Tempe Downs. Associated with the apparent
increase in thickness towards the south is an increase in the
percentage of sandstone,

The Areyonga Formation includes many lithologies
and is characterised by the lense-like nature of the lithologic=-
al units. Even apparently consistent sandstonc horizons appean
on closer examination, to be a series of lenses, The dominant
lithology is probably tillitic textured, pebbly claystone and
siltstone, This rock varies from grey-green to mauve and
white and contains fragments derived from the underlying
sediments as well as igneous and metamorphic basement rocks,
Erratics up to 15" in diameter were seen in the claystone and
many of the phenoclasts were facetted, A small percen%age of
the erratics were striated and at each locality the striations
appeared to be restricted to boulders of one rock type. In
the Parana Hill Anticline striations were only observed on
boulders of grey-green, silicified sandstone whereas in the
exposures nearer Tempe Downs homestecad the only striations
seen were on pebbles of pale yellow silicified siltstone.

The sandstone beds in the Areyonga Formation are
medium to coarse grained, moderately to poorly sorted,
crossbedded and generally silicified at the surface. The
gandstone is mostly white but in some areas a high feldspar
content gives the rock a pale pink or fawn tint, The blocky




Fig.5. *Pipe-rock’ in the Aroyonga Formation of tho
Gardiner Range. Neg.No.g/6143.

Fig. 6. *Pipe~-rock” in Areyonga Formation as seen on the
bedding plancs. Nogz.No.)/305/A.G.
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fracture, and a network of anastomosing quartz veinlets give the
outcrop a characteristic appearance. In some areas a sequence
of siltstone with chert interbeds is exposed towards the base of
the formation. The chert is oolitic in part and varies in
colour from dark red-brown to yellow-green and grey and white,
The formation contains some lenses of pebble and boulder
conglomerate (e.g: Parana Hill Anticline) but most of these are
apparently of small lateral extent.

In the Gardiner Range, north-west of Areyonga Native
Settlement, typical Areyonga Formation can be traced along
strike into a sequence of limestone, dolomite, chert and
sandstone, The carbonates are fawn, pink, pale grey and white;
largely oolitic or pelletal and partly sandy. The dolomite 1is
in part cross-~laminated and contains some possible algal
stromatolites and some chert laminae and irregular chert masses,
The sandstone occurs in a bed about 20 feet thick., It is
white, medium to coarse grained, well sorted, silicified and
thick bedded. This sandstone contains numerous evenly
spaced vertical 'tubes' or 'pipes' (see Figures 5 and 6), The
'pipes' are about % inch in diameter and up to three feet long.
They are considered to be of orgenic origin .

The Areyonga Formation disconformably overlies the
Bitter Springs Limestone and is conformably overlain by the
Pertatataka Formation in the Western MacDonnell Ranges and in
the Gardiner Range, However, at outcrops further south
(e.g. in cores of Parana Hill and Walker Creek Anticlines) the
Areyonga Formation is overlain unconformably by the Pertaoorrta
Formation. The formation is considered to be laterally
equivalent to the Inindia Beds which have been mapped on the
southern half of the Henbury Sheet area. The formations
occupy equivalent stratigraphic positions and have some
common lithologies,

The Areyonga Formation is considered to be of
Upper Proterozoic age,

Pertatataka Formation

The Pertatataka Formation was defined by Prichard
and Quinlan (1962)/%%hé sequence of siltstone which conformably
overlies the Areyonga Formation and is conformably succeeded
by the Arumbera Greywacke', The type section lies three
miles west of Ellery Creek on the Hermannsburg Sheet area,
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On the Henbury Sheet area, the Pertatataka Formation
crops out in the Gardiner Range and near Orange Creek
Homestead, The best exposures are in the Gardiner Range about
one mile south-south-west of Areyonge Native Settlement. The
Pertatataka Formation is easily eroded and forms broad strike
valleys with a few low ridges of the more resistant sandstone
and carbonate members, Owing to the nature of the outerops, no
sections have been measured through the formation on the Henbury
Sheet area.

The Pertatataka Formation comprises grey-green and
purple-brown, laminated, micaceous siltstone and shale with
thin interbeds of sandstone and limestone. The sandstone is
grey-green or white; laminated or thin bedded, fine to coarse
grained and silicified, Much of it is glauconitic and
many thin beds show closely spaced, clay pellet impressions,

In places, there are markings on the bedding planes and for
some of these an organic origin is suspected. The limestone
is white, cream pale pink-brown, sandy and oolitic. In thin
section the oolites are seen to consist of both carbonate and
chert and there is evidence of selective silicification of the
oolites in some bands.

The Pertatataka Formation appears to lie conformably
on the Areyonga Formation wherever the units have been seen
together and on the Henbury Sheet area is unconformably overlain
by the Pertaoorrta Formation. This unconformable relationship
is well demonstrated in the Gardiner Range near Areyonga
Native Settlement, The absence of the Pertatataka Formation
in the Parana Hill, Petermann Creek and Walker Creek
Anticlines is considered to be the result of the pre-
Pertaoorrta erosion rather than lack of deposition and it is
considered most likely that there is a gradual transition from
Pertatateka Formation to the more sandy Winnall Beds. This
increase in sand content towards the south is apparently
accompanied by a corresponding inecrease in overall thickness.

The age of the Pertatataka Formation can only be
deduced from its stratigraphic position as no fossils have
been found within the formation., On the Henbury Sheet area,
the Pertatataka Formation is unconformably overlain by lower
Middle Cambrian sediments and lies conformably on sediments of
possible Upper Proterozoic age. The formation is tentatively
regarded as being of Upper Proterozoic age. However, if the
correlation with the Winnall Beds is correct, a Lower Cambrian
age is possible (see section on Winnall Beds),



16.

Winnall Beds

The name 'Winnall Beds' was first used by Wells,
Ranford and Cook (1963) for 'a sequence of siltstone, sandstone
and pebbly sandstone which lies probably unconformably above
the Inindia Beds and unconformably below the Pertaoorrta
Formation, Cleland Sandstone and Larapinta Group'. These
relationships were found to hold in the Henbury Sheet area
with, in addition, confirmation of the unconformable contact
between the Winnall Beds and the Inindia Beds. There is no
Cleland Sandstone on the Henbury Sheet area.

The Winnall Beds crop out as prominent strike ridges
in the southern half of the Sheet area. The formation is
especially well developed in the south-westerm corner of the
Sheet area in the vicinity of Angas Downs. Other good
exposures of the Winnall Beds occur at the western ends of the
Seymour Range and the range to the south. The most northerly
outcrop of Winnall Beds occurs in the Bacon Range. The best
section of the Winnall Beds in the Sheet area is found in the
Liddle Hills where there are an estimated 3500 feet of
sediments exposed. Stewart (pers:; comm.) measured & minimum
- thickness of 1196 feet for the Winnall Beds on the northern
limb of the anticline which lies to the south of the Seymour
Range. The thickness of the Winnall Beds in other areas is
uncertain due to incomplete exposure.

It has become apparent that there are four units
within the Winnall Beds:= |

(Top) Unit 4 Sandstone
Unit 3 Siltstone and silty sandstone
Unit 2 Sandstone ;
Unit 1 Siltstone and silty sandstone

These units are recognizable in the field and also from the
air photographs. The inter-relationships of these four
units are shown by Wells, Stewart and Skwarko (1964).

Unit 1, which is the basal unit of the Winnall Beds
consists of thin-bedded dark siltstones and some fine, slightly
calcareous,silty sandstones. It is poorly exposed in
most of the Henbury Sheet area and appears to be of variable
thickness; on the Ayers Rock Sheet at Mount Connor Unit 1
is 500 feet thick whereas at the Liddle Hills Unit 1 is only
20 feet thick.
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Unit 2 consists of two parts, The lower part
comprising massive, cross-bedded, fine grained, silicified
sandstone and the upper part thin to medium-bedded, coarse
grained, silicified sandstone with some conglomeratic
interbeds (mainly chert fragments), Both the upper and lower
parts are strongly resistant to weathering and form prominent
scarps and ridges., Unit 2 is of note for its abundance of
sedimentary structures such as load casts, slump rolls, scour
and fill structures, possible synaeresis cracks (White, 1961),
ripple marks, mud-cracks, mud-pellet markings and a large
number of other structures as yet not understood. In addition
to these structures there are alsa a large number of suspected
worm tracks and trails on the bedding planes. The unit is
1800 feet thick in the Liddle Hills,

Unit 3 is a poorly exposed silty interval with
varigated, thin-bedded, silty sandstone. This unit is
estimated té have a thickness of 1100 feet in the Liddle Hills,

Unit 4 is a dark brewn, poorly sorted, medium
bedded, moderately well exposed sandstone which is silicified in
some places and friable in others., This unit is thought to be
the more censistent of the sandstone units and crops out over
a wide area, In some places (e.g. in the Bacon Range) it has
a maximum thickness of 50 feet but in the Liddle Hills has a
thickness of 600 feet,

The relationship of the Winnell Beds with underlying
and overlying unite is obscured by poor exposure at the top
and bottom of the sequence, but in the Liddle Hills, the )
Winnall Beds, dipping at 38°, overlie the Inindia Beds which
are dipping at 720. The Winnall Beds also overlie the
Bitter Springs Limestone with a marked unconformity at the same
locality. Contacts with the overlying units are visible at the
Liddle Hills where flat-lying Cambrian conglomerate uncénformablr
overlies Winnall Beds dipping at 70%nd seven miles easﬁ-south—
east of Briscoe Tent Hill where the Winnall Beds unconformably
underlie suspected Larapinta Group sediments. '

The Winnall Beds have suspected fossil tracks and
trails in Unit 2 but the majority are of an indeterminate
nature, Wells, Ranford and Cook (1963) record the presence
of a fossil comparable to Syringomorpha (Northorst) and
apik (pers. comm.) has suggested that on this basis it is
possible to speculate on a Cambrian age for the Winnall Beds,
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The Winnall Beds are thought to be the lateral equivalent of
the Pertatataka Formation, This is supported by the known
position of the Winnall Beds between the Cambrian )
Pertaoorrta Formation and the Inindia Beds (equivalent to the
Areyonga Formation).

CAMERIAN

. Pertaoorrta Formation

The name Pertaoorrta Formation is used for a sequence
of shale, siltstone, sandstone, limestore, dolomite and
conglomerate which lies unconformably above the Pertatataka
Formation, or its lateral equivalent the Winnall Beds and is
overlain conformably by the Pacoota Sandstone on the northern
half of the Henbury Sheet area and disconformably by the Horn
Valley Siltstone and Stairway Sandstone over most of the
southern half of the Henbury Sheet area,

The type locality of the Pertaoorrta Formation
is in the Western MacDonnell Ranges near Ellery Creek and the
unit includes Both the 'Pertaocorrta Oroup' and 'Arumbera
Greywacke' of Prichard and Quinlan (1962). The reasons for*
this nsage are enumerated in Wells, Ranford and Cook (1963).

Nine membhers have been mapped within the Pertaoorrta
Formation on the Henbury Sheet area and two of these (Chandler
Limestone Member and Quandong Conglomerate Member) have been
defined from outcrops within this area.

The Perfaoorrta Formation is present throughout the
Henbury Sheet area but the type of exposure is {dependent
largely on the lithology of the members present. In the
north-western quadrant of the Sheet area the sandstone members
of the formation form prominent strike ridges whereas the
siltstone and shale members occur in valleys and are mostly
covered by alluvium and scree, In the easterm half of the
Sheet area the Pertaoorrta Formation consists largely of
siltstone, shale and limestone and generally forms broad valleys
with low strike ridges of limestone and dolomite, In the
south~western corner of the Henbury Sheet area the
Pertaoorrta Formation is represented by a poorly sorted
conglomerate and conglomeratic sandstone facies which forms a
mesa adjacent to the Angas Downs airstrip. Outcrops are
generally poor in this area and in some places the presence of
the formation is only marked by lines of boulders at the
surface,
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Sections were measured through the Pertaoorrta
Formation in the Gardiner Range about four miles north-west of
Areyonga (Hy R3-3586'), in the northern flank of the Petermann
Creek Anticline about 10 miles west of Tempe Downs (Hy R2-2173'),
and in the northern (about 1390') and southern (about 1050!)
flanks of the anticlinal structure south of the eastern énd of
the Seymour Range. Sections were also measured through parts
of the formation in the Waterhouse Range (Hy R6) and in the
outcrops about four miles east-north-east of The Sisters
(Hy RT7). When compared with sections measured on the
neighbouring Sheet areas these sections indicate a thinning to
the south and to the east, This thinning is associated with a
change from sandy facies to a mixture of siltstone, shale and
carbonate. However, in the south-western corner of the Sheet
area & relatively thin sequence of approximately 300 feet of
sandstone and conglomeratic sandstone unconformably overlies the
Winnall Beds and Inindia Beds. This sediment is considered to
be a thin marginal development of the Pertaocorrta Formation.

The individual Members will be described separately
~below and therefore further remarks in this section will de
limited to a discussion of the outcrops not divided into
members,

South of the Liddle Hills near the Angas Downs
airstrip and for about 16 miles to the east-south-east of the
airstrip there are a number of outcrops of sandstone and
conglomerate which lie unconformably on the Winnall Beds and
are disconformably overlain by the Stairway Sandstone. This
sequence has a basal unit of two to five feet of poorly sorted
silty sandstone with angular chert fragments derived from the
Inindia Beds. Above the basal unit is a sequence of red-brown
and purple-brown, moderately to poorly sorted, silty, micaceous
sandstone with some conglomeratic bands and some conglomerate.
The conglomerate contains moderately rounded to well rounded
pebbles, cobbles and boulders of quartzite, sandstone, vein
quartz and chert, The boulders measure up to three feet in
diameter and have been largely derived from the Winnall Beds,
The matrix of the conglomerate is dark red-brown, coarse grained,
poorly sorted, angular sandstone,

In the Seymour Range %he Pertaocorrta Formation can be
traced from a sequence of siltgione and sandstone with minor
limestone in the west to a sequence of interbedded limestone,
siltstone and shale with very minor sandstone in the east,
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The interfingering of these sequences can be seen in outcrop,
The Jay/gggggi%%gestone and the Goyder Member are the only
Members/in the Seéymour Range} the rest of the formation has
been mapped as undifferentiated Pertaoorrta Formation. The
siltstone is dark red-brown, purple~-brown and green, laminated,
micaceous and partly sandy. The sandstone is red-brown and
fawn, laminated to thin bedded, cross bedded, ripple marked and
largely silty. It contains clay pellets and some vughs

filled with calcite and pseudomorphs after halite were seen on
some bedding planes. The limestone is fawn, cream and

pinkish brown, largely sandy and partly oolitic and pelletal,

It contains some algal colonies and much of it is cross-laminated.

Some thin interbeds contain angular to rounded granules and
pebbles of chert and pink feldspar.

In the ranges to the south of the Seymour Range the
Pertaoorrta Formation is very poorly exposed and probably
comprises mainly siltstone and shale, The only exposures are
of sandstone which is red-brown, purple-brown and yellow-brown,
laminated and thin bedded, kaolinitic, micaceous and silty and
some siltstone which is pale purple-brown, laminated, micaceous
and partly sandy.

At exposures about four miles south-east of Briscoe
Tent Hill the Pertaoorrta Formation comprises dolomite,
siltstone, silty sandstone and one bed of arkose with pink
feldspar grains,

The relationships between the various Members of the
Pertacorrta Formation are shown in Figure 4,

Fossils of Middle and Upper Cambrian age have been
collected from the Pertaoorrta Formation on the Henbury Sheet
area (Tomlinson, 1964) and the formation is considered
to include sediments deposited in marine and transitional
environments,

Quandong Conglomerate Member (New name)

The name Quandong Conglomerate Member is used for the
sequence of conglomerate, conglomeratic sandstone and
sandstone which forms the basal unit of the Pertaoorrta
Formation unconformably above the Areyonga Formation six miles
north~east of Tempe Downs homestead. The name is derived
from Quandong Creek which lies about six miles east of the
type locality.
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The Quandong Conglomerate Member has only been
mapped in the type area and the core of James Range 'B!
Anticline. The Member forms a prominent strike ridge 1P the
type area and a low ridge in the core of James Range 'B':
Anticline,

No sections have been measured through this Member
but it is estimated to have a maximum thickness of about 500
feet in the type area and is known to decrease to approximately
50 feet over a distance of 2 miles, Rapid changes in
thickness could be expected in a basal conglomerate of this
type. ;
Owing to the lensing nature of this unit there is a
marked change in the lithology from point to point and
individual beds can be traced for only a short distance along
strike, The sandstone is white, red-brown or chocolate;brown,
thin to thick bedded, cross bedded, moderately to poorly sorted
with some silt and clay matrix. The conglomerate contains
fragments up to 12 inches across but the majority are less than
2" in diameter. The fragments are largely of chert with
legser amcunts of sandstone and quartzite and many of these
fragments were apparently derived from the underlying Areyonga
Formation. |

The Quandong Conglomerate Member is considered to be
a locally developed conglomeratic unit which rests unconformably
on older units and conformably beneath the Tempe Member and/or
Chandler Limestone Member (Figure 4). The unit is considered
to be laterally equivalent t0 the Eninta Sandstone Member which
rests unconformably on the Pertatataka Formation and Areyonga
Formation in the Gardiner Range.

The Quandong Conglomerate Member lies conformably
beneath sediments of lower Middle Cambrian age and is
considered most likely to be of Lower Cambrian age.

Eninta Sandstone Member

The Eninta Sandstone Member was defined by Wells,
Ranford and Cook (1963) as 'the sequence of fine and medium
grained, ferruginous, feldspathic, micaceous sandstone with
interbedded micaceous siltstone which forms the basal unit of
the Pertaoorrta Formation in the Gardiner Range, The Member
lies unconformably on the Pertatataka Formation and is
conformably overlain by the Tempe Member in the type locality
four miles west of Katapata Gap in the Gardiner Range, The
name is derived from Eninta Creek part of which lies 14 miles
east-north-east of Tempe Downs Homestead on the Henbury Sheet
area,'
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Outcrops of the Eninta Sandstone Member are only
known from the Gardiner Range Anticline in the north-western
part of the Henbury Sheet area, where the unit forms a prominent
strike ridge. The outcrops mapped as Eninta Sandstone
Member on the Lake Amadeus Sheet area by Wells, Ranford and
Cook (1963) are now considered to belong to the Tempe Member.

The only section measured through the Eninta
Sandstone Member on the Henbury Sheet area gave a thickness
of 310 feet (Hy R3). This indicates a rapid thinning of the
unit over the distance of about 15 miles from the type locality
where the unit measured about 1200 feet.

The Eninta Sandstone Member comprises sandstone
with minor siltstone and conglomerate beds. The sandstone is
red-brown or purple-brown, thin bedded, cross-bedded, fine to
medium grained, moderately to poorly sorted, micaceous,
feldspathic and iargely gsilicified, It contains some clay
pellets and the cross-bed sets are characteristically slump=-
folded. The siltstone is red-brown, laminated and micaceous,
The conglomeratic bands were seen at two main horizons in the
Member, In some areas, at the base of the unit, there were a
few conglomerate beds up to one foot thick and in most places

- about two thirds of the way up the sequence there were some

conglomeratic sandstone beds, The fragments are predominantly
of chert with minor amounts of limestone and dolomite. They
vafy from angular to subrounded and measure up to three inches
in diameter. In the upper part of the Member the phenoclasts
afe accompanied by very large clay pellets.

The Eninta Sandstone Member lies unconformably on the
Pertatataka Formation and Areyonga Formation and conformably
beneath the Tempe Member, The unit is considered to be
laterally equivalent to the Quandong Conglomerate Member
(Figure 4) and probably equivalent to part of the Arumbera
Greywacke Member,

Fossgils have not been found in this Member and it is
considered to be of Lower Cambrian age from its stratigraphic
position.
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Chandler Limestone Member (new neme)

The name Chandler Limestone Membex is used for the
sequence of limestone, dolomite and interlaminated chert which
lies between the Tempe Member above and the Quandong Conglomerate
Member below, six miles norih-ecast of Tempe Downs homestead.
The name is taken from the Chandler Range where the unit is
exposed beneath the Jay IJreek Limesione Member,

Outcrops of ths Thandier Limestone Member are known
from the type area to the easter: margin of the Henbury Sheet
area and from Orange Creek Homestend in the north to Palmer
Valley Homestead in the south, Fingers or lenses of the
Chandler Limestone Member als¢ occur within the lower paft of
the Tempe Member in the Parana Hill and Petermann Creek .
Anticlines. The Member is generally exposed as low isolated
ridges of contorted limestone but in some places forms strike
ridges and in others the only indication of the unit is the
chert rubble in lines at the surface. ;

The contacts with the underlying and overlying units
are not exposed and this together with the contorted nature
of the outcrop prevents any accurate calculation of thickness foz
this Member, Rough estimates of thickness suggest that the
Member varies from 10 feet to 300 feet in the Henbury Sheet
area,

The Chandler Limestone Member comprises pale grey to
dark grey, sandy limestore, dolcmite and calcareous sandstone
with numerous black and white chert laminae. The Member is
easily distinguished from the other Pertaocorrta Formation
limestones by the presence of the chert laminae, a strong fetid
odour and the factﬂfhat the uni?v is generally strongly contorted
and folded, Thetpompetent folding is possibly due to the
presence of interbedded evaporites. Although evaporites have
not been seen in outcrop they have been recorded from the lower
part of the Pertaoorrta Formation in the Alice No.1 well on the
Alice Springs Sheet area,

The Chandler Limestone Member lies between the
Tempe Member above/%ﬂg Quandong Conglomerate Member below
in the type area and between the Jay Creek Limestone Member
above and the Pertatataka Formation below in the Chandler
Range and near Orange Creek homestead. South of Henbury
homestead the unit overlies the Winnall Beds and is overlain
by the Jay Creek Limestone Member.

The Chandler Limestone Member is considered to be
of Lower Cambrian age but a lower Middle Cambrian age is not
ippossible. Fossils have not been found in this unit.
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Tempe Member

The Tempe Member was defined by Wells, Ranford and
Cook (1963) as 'the sequence of red and green siltstone, green-
brown and grey-brown, fossiliferous, glauconitic, sandy dolomite
and yellow-brown, glauconitic, feldspathic sandstone which lies
conformably between the Eninta Sandstone Member below an§
Illara Sandstone Member above in the Gardiner Range. The type
locality is four miles west of Katapata Gap in the Gardiner
Range., ' The name is derived from Tempe Downs Station’ which
lies on the Henbury Sheet are=,

On the Henbury Sheet ~vza the Tempe Member has been
mapped in the Gardiner Range, Walker Creek, Petermann Creek and
Parana Hill Anticlines, The unit has not been recognised east
of longitude 132930 or south of latitude 24°30!, The Tempe
Member is not a resistant unit and normally occurs in strike
valleys although the more resistant sandstone and carbonate beds
tend to form low ridges,

Scctions were measured through the Tempe Member
in the Gardiner Range about four miles west of Areyonga
(Hy R 3 - 764') and in the northern limb of the Petermann
Creek Anticline (Hy R 2 — 445').

The Tempe Member comprises mainly siltstone and
shale with variable amounts of sandstone, limestone and ‘dolomite,
The siltstone and shale are red-brown, purple<brown and grey-
green and laminated. The sandstone varies from white to dark
purple~brown, It is largely thin bedded, cross bedded; slump
folded, fine to medium grained; moderately friable, micaceous
and glauconitic. Some beds contain clay pellets; some beds
are calcareous and some arec rich in feldspar., The light
coloured glauconitic beds frequently contain phosphatic
brachiopods. The limestone is yellow-brown, grey and grey-
green. It is usually partly glauconitic and contains
trilobites, gastropods and phosphatic brachiopods, The dark
grey to light grey dolomite and limestore with chert laminae
and'biscuits'occurs towards the base of the Tempe Member.,

This fetid carbonate sequence rests directly on the Bitter
Springs Limestone and Areyonga Formation in the core of the
Parana Hill Anticline and could be considered as & finger or
lens of the Chandler Limestone Member which develops further
to the east.
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The Tempe Member lies eenformably beneath the Illapa
Sandstone Member wherever the units have been reeognised,
However, the Tempe Member lies conformably on the Eninta:
Sandstone Member in the Gardiner Range, apparently conformably
on the Chandler Limestone Member six miles north-east of
Tempe Downs ho%ﬁgtead, and unconformably on the Bitter Springs
Limestone and/Areyonga Formation in the western culmination of
the Petermann Creek Anticline and in the Parana Hill Anticline.
The relationships with the other members of the Pertaoorrta
Formation are sh~wn in Figure 4.

The Teowm;.:. Member contalns fossils of lower Middle
Cambrian age.,

Jay Creck Limestone Member

The Jay Creek Limastone Member was defined as a
Formation by Prichard and Quirien(1962) who wrote, 'The Jay
Creek Limestone is named after Jay Creek near the eastern
edge of the area, and consists of biostromal (algal) and
oolitic limestone and very minor shale beds. It conformably
overlies the Hugh River Shale and is conformably succeeded by
the Goyder Formation,' Wells, Ranford and Cook . (1963)
suggested that these formations should be down graded to
Member status and this useage is continued in this report.

The Jay Creek Limestone Member has been mapped
in the middle of the Waterhouse Range Anticline; the James Range.
'A' mad James Range 'B' Anticlines and the eastern half of the
Seymour Range Anticline. The Member also occurs to the west
of the Orange Creek homestead, in the Chandler Range and in an
area between Henbury and Palmer Valley homesteads from near the
main north-south-road to the eastern margin of the Sheet area,
Outcrops are normally poor and the unit generally forms a
series of low strike ridges separated by concealed intervals,
Where the exposures are more complete the section between the
limestone ridges is mainly calcareous siltstone, fine grained
sandstone and shale,

Incomplete sections gave a minimum thickness of
478' (Hy R6) for the Member in the middle of the Waterhouse Rany
Anticline and a minimum thickness of 902' (Hy R 7) for the
Member about four miles eas’s of The Sisters,



Fig.T. Algal structures in the Jay Creeck Limestone Member
of the Pertacorrta Formation about ten miles vast of
The Sisters. Neg.No.M/304/217.

Fig.B8. Close~up of one of the algal structures shown above.
Neg.No.lM/304/26.



Fig. 9. @drvanella from the basal part of Jay Crock Limcstone
Momber in the Waterhouse Rango,

Nog.No.M/304/16

Fig.10, Algal structurc in the Jay Crock Limestone Mombor in
tho Watorhouso Range. Neg.No.M/304/15.
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Although there are insufficient data to prove it,
it seems certain that the Jay Creck Limestone Member gra@ually
thickens to the east after first appearing approximately half
way across the Henbury Sheet area. A similar trend was noted
by Prichard and Quinlan (1962) working on the Hermannsburg
Sheet area to the north, :

: Limestone is the most obvious lithology in this
Member. Assuming that most of the concedled interbeds are of
siltstone and shale, the limestone probably accounts for
30 to 40 perdent of the sequence; sandstone about 10 pergent
and siltstone and shale from 50 to 60 percent.

The siltsicne and shale are pale grey, purple-=brown,
and grey-green, laminated, micaceous and largely calcare@us.

¢+ The limestone is pale grey, fawn, cream and mid grey,
thin bedded and laminated, cross-laminated, partly oolitic,
partly sandy, and partly algal (see Figures 7, 8, 9 and 10),
The sandstone is white, cream and pale grey, thin bedded
friable, partly micaceous and commonly calcareous.

The Jay Creqk Limestone Member lies conformably
beneath the Goyder Member on the northern half of the Henbury
Sheet area and also at some localities in the southern half
of the Sheet area, However, in some places on the southern
half, the Goyder Member is very thin (e.g. near The Sisters)
or not present at all (e.g. in parts of the Sgymour Range) and
the Jay Creek Limestone Member is disconformably overlain by
the Larapinta Group sediments (either Stairway Sandstone or
Horn Valley Siltstone). The Jay Creek Limestone Member
overlies the Chandler Limestone Member in most areas but the
southernnost exposures may be underlain by undifferentiated
siltstone and shale of the Pertacorrta Formation, Tentative
correlations with other Members of the Pertaocorrta Formation
are shown in Figure 4.

The Jay Creek Limestone Member contains fossils of
lower Middle Cambrian age (Trilobites and Girvaneclla) and
Upper Cambrian age (Trilobites), The fossils are listed and
discussed in a separate report (Torlinson, 1964).

The Member is considered to be of Middle and Upper Cambrian age

and was probably deposited in a very shallow marine environment,
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Illara Sandstone Member

The Illara Sandstone Member was defined by Wells,
Ranford and Cook (1963) as 'the sequence of fine and medium-
grained ,ferruginous, nmicaceous sandstone with minor siltstone
interbeds which lies conformably above the Tempe Member, and
conformably beneath the'Deception Member, within the
Pertaocorrta Formation, in the Gardiner Range. The type
locality is approximately 12 miles west-north-west of Katapata
Gap in the Gardiner Range. The name is derived from Illara
Creek which joins Walker Creek approximately two miles
west-north-west of Tempe Downs homestead.'

The Illara Sandstone Member crops out forming a
prominent strike ridge in the Gardiner Range, Walker Creck,
Petermann Creek, and Parana Hill Anticlines.

Sections were measured through the Illara Sandstone
Member in the Gardiner Range (Hy R 3) where it is 236' thick
and the northern limb of the Petermann Crecek Anticline (Hy R 2)
where the unit is 178' thick. The Member thins to the ecast
and is not present on the eastern half of the Henbury Sheet
area,

The Illara Sandstone Member comprises sandstone and
minor siltstone. The sandstone is pale red-brown, purple-
brown, and white, laminated and thin bedded, cross bedded,
fine to medium grained, moderately sorted, partly silicified
and partly friable, It is slump folded in places, and much of
it is micaceous and kaolinitic. Some beds are rich in clay
pellets and some beds have a calcareous matrix,. The siltstone
is red-brown and purple-brown, laminated, micaceous and '
partly sandy.

The Illara Sandstone Member lies conformably between
the Deception Member above and the Tempe Member below, The
Member thins away from the north-western corner of the Henbury
Sheet area and was not deposited outside the north-west
quadrant. It interfingers with the siltstone Members above
and below and is probably laterally equivalent to parts of the
Jay Creck Limestone and Hugh River Shalc Members in the
Western MacDonnell Ranges and the easterm side of the Henbury
Sheet area. '

Fossils have not been found in this Member but it is
considered to be of Middle Cambrian age from its stratigraphic
position,
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Deception Member

The Deception Member was described by Wells,
Ranford and Cook (1963) as 'the sequence of red-brown,
micaceous siltstone with minor interbeds of red~brown, fine-
grained sandstone which lies conformably between the Illara
Sandstone Member below and the Petermann Sandstone Member above
in the Pertaoorrta Formation in the Gardiner Range. The
type locality is about 12 miles west-north-west of Katapata
Gap in the Gardmer Range. The name is derived from
Deception Creek which passes approximately eight miles east of
Tempe Downs homestead on the Henbury Sheet area,’' ;

The Deception Member has been mapped in the
Gardiner Range, Walker Creek, Petermann Creeck, and Parana Hill
Anticlines on the Henbury Sheet area. The unit is easily
eroded and is generally concealed beneath alluvium in a strike
valley; the more resistant sandstone beds form low strike
ridges within the valley in some areas,

The Deception Member is 564' thick at Hy R3 in the
Gardincr Range, and 430 feet thick at Hy R2 in the northern
limb of the Petermann Creek Anticline. These figures show
that the Member thins to the south and east from the type
area but there is very little change in thickness from the
Parana Hill Anticline (seec Wells, Ranford and Cook, 1963) to the
section at Hy R2.

The Deception Member comprises mainly siltstone and
shale with minor amounts of sandstone and limestone. The
siltstone and shale are red-brown, purple-brown, pale red-brown

~ and grey-green, laminated, nicaceous, partly calcareous and

partly sandy.

The sandstone is red-brown and purple-brown, thin bedded,

cross bedded, fine-grained, slump folded, micaceous and
calcareous. Some thin beds contain many clay pellets, The
limestone which is fawn and cream, fine-grained, and sandy
occurs as a few scattered thin beds. The Deception Member
lies conformably between the overlying Petermann and underlying
Illara Sandstone Members wherever it has been mapped on the
Henbury Sheet area. The Member is considered to be laterally
equivalent to part of the Jay Creek Limestone Member on the
eastern side of the Henbury Sheet area and part of the Hugh
River Shale and Jay Creck Limestone Member in the Western
MacDonnell Ranges,
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Fossils have not been found in the Deception
Member but it is considered Middle Cambrian in age from its
stratigraphic position.

Petermann Sandstone Member

The Petermann Sandstone Member was defined by Wells,
Ranford and Cook, 1963 as 'the sequence of red-brown, pale
purple-~brown and white, fine and medium grained, micaceous
sandstone which lies conformably between the Deception Member
below and the Goyder Member above, within the Pertaoorrta
Formation, in the Gardiner Range. The type locality is
approximately 12 miles west-north-west of Katapata Gap in the
Gardiner Range ..... The name is derived from the Petermann
Hills .... about 12 miles west of Tempe Downs homestead,'

The Petermann Sandstone Member has been mapped
in the Gardiner Range, Walkexr Creek, Petermann Creek, and
Parana Hill Anticlines on the Henbury Sheet area., The Member
thins to the east and has not been recognized east of a line
south from Areyonga Native Settlement. The unit stands up as
a prominent strike ridge in most places with a steep slope at
the base and a more gradual slope at the top of the unit,

At HyR 3,in the Gardiner Range, the Petermann Sandstone

Member is 637 feet thick and at HyR 2,in the northern limb of
the Petermann Creek Anticline,the Member is 334 feet thick,
These measurements indicate thinning of the Member to the east
and south from the type locality, The thinning is probably
associated with a gradual decrease in grain size.

The Petermann Sandstone Member comprises sandstone
with minor siltstone and sandy limestone, The sandstone is
pale red-brown, cream and white, banded, fine to medium
grained, thin bedded, cross bedded, slump-folded, micaceous,
partly calcareous and partly silty. It contains some clay
pellets and some silicified beds. The siltstone is red-brown,
purple-brown, laminated and micaceous. The sandy limestone is
crean or pale red-brown, fine grained, thin bedded and occurs
as scattered lenses only a few inches thick.

The Petermann Sandstone Member lies conformably
between the underlying Deception Member and the overlying
Goyder Member, Both contacts are apparently gradational,

The Member thins to the east and in the Gardiner Range
Anticline it can b¢ seen to gradually disappear leaving the
Goyder Member sitting conformably on the Deception Member.
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The Petecrmann Sandstone Member is considered to be laterally
equivalent to part of the Jay Creek Limestone Member on the
eastern side of the Henbury Shect area and equivalent to parts
of the Hugh River Shale and Jay Creck Limestonc Member in the
Western MacDonnell Ranges, Only undiagnostic fossil fragments

(Tomlinson, 1964) have been found in this Member but
it is regarded es Middle or Upper Cambrian age from its
stratigraphic position,

Goyder Menmber

The name Goyder Member is used in this report for the
unit named by Prichard and Quinlan (1962) +the Goyder Formation
and defined by them as 'the guartz greywacke with interbedded
limestone in the lower half, and some quartz sandstone in the
upper part, which conformably overlies the Jay Creek Limestone,
or where that formation is not present, the Hugh River Shale,
and is conformably succeeded by the Pacoota Sandstone'. The
type section is half a mile west of Ellery Creck and the
name was derived from Goyder Pass, which is in the Western
MacDonnell Ranges 16 miles west of the Finke River Gorge.

The reasons for changing the nomenclature adopted by Prichard
and Quinlan (1962) are outlined in Wells, Ranford and Cook
(1963).

Sediments assigned to the Goyder Member crop out in
all but the south-western corner of the Henbury Sheet area.

The unit is mostly poorly exposed in low strike ridges or
concealed by alluvium and scree,

Sections were measured through the Goyder Member at
HyR 3 (1075') in the Gardiner Range, HyR 2 (786') in the
northern limb of the Petermann Creek Anticline, HyR 6 (1181'),
in the southern limb of the Waterhouse Range Anticline and
at HyR 7 (115'), about four miles east-north-east of The
Sisters.

In the Gardiner Range the Goyder Member compriscs
siltstone, shale, sandstone, limestone and dolomite, The
siltstone and shale are yellow, fawn, red-brown and white,
micaceous and laminated, The sandstone is yellow-brown, pale
red-brown, fine to medium grained, moderately sorted, laminated
t0 thin bedded, micaceous, partly calcareous and partly silty.
Some bedding planes show tracks and trails and others
nunerous pseudornorphs after halite. The limestone and
dolomite are yellow-brown, grey, pink and fawn, thin bedded,
partly sandy and partly oolitic. Some of the sandy dolomite
near the base of the unit is cross laminated.



In the Waterhouse Range the carbonate beds are
all placed in the underlying Jay Creek Limestone Member, The
sandstone is similar to that described from the Gardiner
Range but the siltstone is predominantly grey-green.

Near The Sisters the Goyder Member consists of fawn
and yellow-brown, thin bedded, micaceous, calcareous sandstone
and red-brown and grey-green laminated, micaceous siltstone and
shale.

The Goyder Member lies apparently conformably
beneath the Pacoota Sandstone.in the northern half of the
Henbury Sheet area but in various parts of the south-eastern
quadrant of the area the unit is overlain by either the
Pacoota Sandstone; the Horn Vglley Siltstone or the Stairway
Sandstone., In each case there is apparent conformity and no
obvious indication of erosion,

In the north-western quadrant of the Henbury Sheet
area, the Goyder Member is underlain by the Petermann Sandstone
Member on the western side and the Deception Member on the
eastern side, In the north-eastern quadrant and parts of the
south—~eastern quadrant of the Henbury Shect area the Goyder
Member is underlain by the Jay Creck Limestone Member. However,
in some places in the south-eastern quadrant the units are too
thin or the sequence is too poorly exposed to differentiate
Members and in these areas it has been mapped as undifferentiated
Pertaoorrta Formation.

Fossils have been collected in the Goyder Member
from a number of localities ( Tomlinson, 1964) and also
from the underlying and overlying units, The Goyder Member is
considered to be of Upper Cambrian age.

CAMBRIAN-ORDOVICIAN
LARAPINTA GROUP
The first attempts to delineate a group of rocks

corresponding approximately to the Larapinta Group was made by
Chewings (1894) who named the rocks the Mareeno Bluff Series,

Two years later Tate (1896) gave the name Larapinta Series to
what he considered to be the Ordovician rocks; +the name
Larapinta being derived from the aboriginal name for the middle
and upper reaches of the Finke River, However, the series was
not precisely defined by Tate and it was not until 1962

(Prichard and Quinlan, 1962) that the Larapinta Group was
formally defined: 'The Larapinta Group consists of the
following four formations (in ascending order); Pacoota Sandstone
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Horn Valley Formation, Stairway Greywacke and Stokes Formation,
It conformably overlies the Pertaoorrta Group and is
separated from the overlying Merccnie Sandstone by a regional
unconformity - all formations in the Larapinta Group are
fossiliferous - the age of the fossils range from Upper
Cambrian to Lower Ordovician in the Pacoota Sandstone to
possibly Upper Ordovician in the Stokes Formation'.

Pacoota Sandstone

Mawson and Madigan (1930) were the first to use the
name Pacoota Quartzite for the sandstone developed at the
Finke Gorge Waterhole but some confusion arose over the use of
the name. Prichard and Quinlan (1962) define the formation as
follows 'The Pacoota Sandstone comprises a series of silicified
quartz sandstones 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 erops out sporadically over the
northern half of the/Sﬁgé%Igfea but only very rarely in the
southern half where it occurs in low, poorly exposed ridges.

In the northern half, the Pacoota Sandstone forms very prominent
strike ridges which rise up to several hundred fect above the
general level of the plain,

The Pacoota Sandstone decreases in thickness from
north to south across the Sheet area with the thickness
ranging from 2053 fect (Hy C1) on the southern flank of James
Range 'A' Anticline to 65 feet (Hy RT), four miles east of
The Sisters and only five feet at a locality west-south-west of
the Liddle Hills. The Pacoota Sandstone is completely
absent from the Seymour Range, and the range to the south,
and also is locally absent in the vicinity of Illamurta
Yard due to either thinning of formations over a growing
structure or to faulting or thrusting.

The Pacoota Sandstone is fine to coarse grained and
generally well rounded and sorted, though in some places
(e.g. near The Sisters) there is quite a high percentage of
?kaolinitic matrix and in other places (e.g. the Levi Range)
pebbles of chert and silicified sandstone, up to one inch in
diameter, are common. At two localities; one near Illamurta
Yard and the other on the west bank of the Finke River where
it cuts through the James Range 'A' Anticline there is a
conglomerate apparently within and close to the base of the
Pacoota Sandstone. However, it is possible that the conglom-
erate overlies the Pacoota Sandstone and is Tertiary in age,



FPig,11. Cruziana from the Pacoota Sandstone in tho
Waterhouse Range. Neg.No.)/304/10

Fig. 12. Cruziana from the Stairway Sandstone in the unnamed range
gouth of the Seymour Rango.
Neg. No.g/6135,
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The bedding of the Pacoota Sandstone varies from thin to
massive and such features as cross-bedding and ripple-marks are
common . The formation weathers grey, white or brown;

it is partly silicified but in places the rock is extremely
crumbly and saccharoidal.,

A few pelletal phosphatic sandstones occur within
the Pacoota Sandstone, They are very similer in lithology to
the Stairway Sandstone phosphorites although the pellets in the
Pacoota Sandstone tend to be coarser (up to three inches in
diameter). These pellet bands are thought to be of very
1imited lateral extent and form a negligible proportion of the
total Pacoota Sandstone sequence.

Glauconitic sendstone is fairly common within the
Pacoota Sendstone and occum mainly in the upper half of the
formation, Thin sections of the glauconitic sandstone reveal
that there are two types of glauconite - granular and inter-
granular, The granular glauconite occurs as fine, well
rounded discrete grains and may comprise up to 50% of the rock
(e.g. Hy 136 (4)). ' The intergranular glauconite is interstitial
to quartz grains (which may show some secondary enlargement) and
only constitutes about 15% of the total rock (e.g, HY 142).

The contact between the Pacoota Sendstone and the
underlying and overlying units are poorly exposed throughout the
Sheet area, although in the Househill Range area and in the
vicinity of The Sisters the contact between the Pacoota
Sandstone and the Goyder Member is sufficiently well exposed
to see that it is conformable and probably gradational. It is
likely that the contact is conformable wherever the Pacoota
Sandstone is present in the Sheet area, In much of the
southern part of the Sheet area the Pacoota Sandstone and Horn
Valley Siltstone are absent and the Stairway Sandstone rests
on Cambrian and Upper Proterozoic units, The Pacoota Sandstone
is locally absent in the vicinity of Illemurta Yard, and
where present in this area the unit is apparently unconformably
overlain by Mereenie Sandstone although due to overturning
of the section it appears in the field that the Pacoota
Sandstone overlies the Mereenie Sandstone,

The Pacoota Sandstone is generally poorly fossilifer-
ous apart from Scolithus (*pipe-rock') which is very common.
Other fossils found include 'Cruziana', Diplocraterion ,
pelecypods, brachiopods, trilobites and various indeterminate
tracks and trails. These fossils indicate that the Pacoota
Sgndstone has an age of Upper Cambrian to Lower Ordovician,
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Horn Valley Siltstone

Madigan (1932) first proposed the name Horn Valley
Beds but this name was later modified by Prichard and
Quinlan (1962) to the Horn Valley Formation and defined as
"the siltstone containing minor limestone beds which
conformably overlies the Pacoota Sandstone and is conformably
sueceeded by the Stairway Greywacke", Because this unit is
predominantly silty, the name is here revised to Horn Valley
Siltstone, The type section is at Ellery Creek where
the formation is 440 feect thick,

The Horn Valley Siltstone is very poorly exposed
throughout most of the Sheet area although exposure is
moderate in the Mount Levi area, near Running Waters, in the
Mount Shady area, in the Househill Range near Tempe Downs
homestead and near The Sisters. In these and all other areas,
the formation weathers recessively, forming deep, strike
valleys which contain a variable depth of superficial quatermary
deposits.

The greatest thickness of Horn Valley Siltstone is
recorded in the north-western part of the Sheet area: At
HyR 4 (in the Areyonga area) a thickness of 353 feet is
recorded for the formation; at HyC1 (in the James Range area)
243 feet and at Hy R1 (in the Mount Shady area) 198 feet.

At HyRY (on the southern flank of the Waterhouse Range) a
thickness of 83 feet is recorded and near The Sisters at
HyR 7 the thickness is 78 feet. West of the Liddle Hills

the Horn Valley Siltstone is
estimated to have a thickness of only ten fect and in the
Seymour Range and the Range to the south the Horn Valley
Siltstone is completely absent, It would appear fairly
certain from these variations in thickness that the southern
limit of Horn Valley Siltstone sedimentation, lay approximately
between latitudes 24°40' and 25°00'.

The major lithology of the Horn Valley Siltstone is
grey-grecn and greenish-brown siltstone which is laminated
to thin bedded, calcareous in part, pyritic in part and soft
and easily weathered. Grey, thin bedded, brittle pyritic
limestone and sandy limestone is commonly interbedded with the
siltstone and forms fairly prominent bands because of its
greater resistance to weathering. The unit contains minor
interbeds of sandstone, silty sandstone and calcareous
sandstone and some pelletal phosphate bands. A prominent
oolitic limonite band also crops out just below the top of the
Horn Valley Siltstone at several localities in the Levi Range
area and in the extreme south-western corner of the Sheet area,
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This distinctive band 1s fully described by Wells, Ranford

and Cook (1963). The same oolitic band has been intersected
in diamond drill holes AP1, AP2 and AP3 and has confirmed that
the limonite is due to the weathefing of pyrite.  Rare
glauconitic sandstonecs and limestones have also been found
within the Horn Valley Siltstone.

A thin section through a specimen of glauconitic
limestone from the James Range area (Hy 137) contained both
well rounded, discrete grains of glauconite and also |
intergranular glauconite. A thin section of a calcareous
sandstone (Hy 121a) situated 10-20 fecet below the top of the
Horn Valley Siltstone from a locality four miles west of Mount
Holder revealed a rcok containing about 80% quartz which is
moderately to well scrted and poorly rounded, with up to 20%
intergranular calcite. Some of the calcite is fairly
coarsely crystalline and there are unusual crenulated and
jagged boundaries between the quartz and the calcite (this
probably indicates recrystallization of both the quartz and the
calcite ). The only accegsory minerals are rare grains of
?sphene and ?zircon and laths of crypto-crystalline apatite
(probably fossil fragments).

The relationships of the Horm Valley siltstone to
underlying and overlying units are always uncertain due to the
extremely poor exposure, At both contacts there is a very
marked change in lithology from lutaceous Horn Valley Siltstone
to arenaceous Stalrway Sandstone and Pacoota Sandstone. In all
areas the Horn Valley Siltstone is apparently conformable with
its overlying and uwnderlying formations, However, the presence
of a disconformity is indicated in the Briscoe Tent Hill area
where the Horn Valley Siltstone rests on Cambrian limestones,
In some other areas (e.g. parts of the Seymour Range) the
Horn Valley Siltstone is completely absent and the Stairway
Sandstone rests on Cambrian strata, In the Waterhouse Range
area the Horn Valley Siltstone is directly overlain by the
Mereenie Sandstone due to an unconformity at the base of the
Mereenie Sandstone. A similar relationship may occur in the
vicinity of Illamurta Yard,

The Horn Valley Siltstone contains an extremely rich
and well preserved fauna and many specimens were collected.

The fossils include +trilobites, brachiopods, pelecypods,
nautiloids, ostracods, conodonts and gastropods. This fauna
indicates a Lower Ordovician age for the Horn Valley Siltstone.
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Stairway Sgndstone

This formation was first named the "Stairway Ridge
Beds" by Chewings (1935) but the formation was later renamed the
Stairway Greywacke and formally re-defined from Ellery Creek
by Prichard and Quinlan (1962) as "The formation of quartz
greywacke and quartz sandstone which at Eilery Creek conformably
overlies the Horn Valley Formation and is there followed
unconformably by the Mereenie Sandstone, It consists of about
60 percent of fine grained and medium grained quartz greywacke,
usually rather silty and about 40 percent of cleaner quartz
sandstone", In accord with most other reports on the Amadeus
Basin this wnit is here referred to as the Stairway Sandstone
and not the Stairway Greywacke, In the Henbury Sheet area the
Stairway Sandstone is conformably overlain by the Stokes
Formation.,

The Stairway Sandstone crops out over a large part of
the Henbury Sheet area and commonly forms very well defined
strike ridges and prominent scarps, Its best development
occurs in the northern part of the Sheet area; the maximum
thickness of 880 feet being recorded from HyC1 on the southern
flank of James Range 'A' Anticline. A thickness of 825 feet
was measured at HyR 4 near Areyonga, 760 feet at AP3 near
Running Waters, 520 feet at AP2 ncar Mount Levi, 592 feet at
HyR 1 near Mount Shady, 440 feet at HyC2 in the Seymour Range,
316 feet plus at Hy R7 near The Sisters, 483 feet at HyS1
in the middle of the range to the south of the Seymour Range,
419 feet at HyS2 at the eastern end of the same range and only
224 feet at the western end of the range. As in the other
Larapinta Group units this thinning would seem to indicate that
the margin of the basin of sedimentation lay to the south,
though the margin for the Stairway Sgndstone lay much further
to the south than that for the previous Larapinta Group units.

The Stairway Sandstone consists of three main
divisions; an upper and lower unit made up predominantly of
sandstone, and a middle division predominantly of siltstone and
mudstone with only minor sandstone, These three divisions
are well defined over most of the Sheet area, However, on the
southern margin there are only two divisions; a lower coarse
sand and an upper fine sand,
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It would appear that everywhere the lower sand tends
to be coarser than the upper sand. The difference is less
marked in the northern areas where the lower sand is medium
to coarse grained (»nly rarely pebbly) and fairly well
rounded and sorted and the upper sand fine to very fine grained
and well rounded and sorted. In the southern parts of the
Sheet area, the lower sand is coarse to very coarse grained
and conglomeratic in places and poorly rounded and sorted and
the upper sand is fine grained and fairly well sorted. In
the south the lower coarse sand contains lenses of conglomerate
with pebbles of vein quartz and quartzite up to two inches in
diameter, This lower unit has a great variety of bedding
plane markings, tracks and trails (Fig.12). In the south the
upper unit is poorly exposed but where seen is yellow or grey
in colour, and may contain abundant phosphatic material (e.g.
in a small syncline nine miles north-east of Angas Downs) and
may be richly fossiliferous (as in the vicinity of Briscoe Tent
Hi1ll where 'pipe~rock' is abundant and a large gastropod is
extremely common),

In the more normal three-fold division of the
Stairway Sandstone the lower sand is characterized by many
tracks and trails which give a characteristic "ropey-texture" to
the rock and also by presence of ooliths of limonite after
pyrite. This lower sand is white or grey, thinly to massively
bedded, rarely cross laminated, commonly silicified and
strongly resistant to weathering (forming prominent scarps).
The middle lutaceous division consists of black, grey and green
siltstone and shaly mudstone with minor grey and brown, fine
grained, fairly well rounded and sorted, thin bedded, rarely
cross—~laminated sandstone. Both the lutites and arenites
of this middle division contain a great variety of indeterminate
tracks, trails and surface markings, Pelletal phosphorites are
fairly common in this middle division of the Stairway Sandstone
(these are discussed more fully in the section of this report
dealing with phosphorites), A few rare sandy limestone and
dolomite bands are found within this middle divisionj; they are
generally yellow, grey or brown in colour, thin-bedded and
recrystallized in places, A few phosphatic pellets occur in
these calcareous bands. The upper division consists of
sandstone which is fine grained, well rounded and sorted; it is
grey or white in colour, silty in places, thinly to thickly '
bedded, cross-laminated in places, friable, silicified and
forms prominent scarps. A few pelletal bands occur within

this upper division and silty intcrbeds are much more common
than in the lower sandy division.
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A minor calcareous development occurs at the base of
the Stairway Sandstone in some areas (e.g. in the Seymour
Range and the range to the south, and near The Sisters). On
the northern flank of the Seymour Range this lower unit
consists of about 50 feet of interbedded grey and green
ecalcarcous siltstone with grey, white and varigated thin
bedded limestone which appears to have a eharacteristic faunal
assemblage of phosphatic brachiopods, gastropods and nautiloids.
This sequence has been included in the Stairway Sandstone for
convenience but at a later date it may become necessary to
define a new unit to include these siltstones and limestones,
The Stairway Sandstone conformably overlies the Horn
Valley Siltstone and it would appear, from field relationships
(generally poorly exposed) and diamond drill hole AP1, that
the boundary between thses two formations is very marked. A
major break occurs at the base of the Stairway Sandstone in
the southern part of the Sheet area where it rests disconformably
on the Cambrian Pertacorrta conglomerate in the Liddle Hills
and unconformably on the Inindia Beds near Ten Mile Bore,
north-west of Angas Downs homestead., The Stairway Sandstone
is conformably overlain by the Stokes Formation and where
exposure is sufficiently good (e.g. Parana Hill Anticline, the
southern flank of the James Range 'A' Anticline) the boundary
appears to be gradational, In the vicinity of Illamurta Yard,
near the centre of the Sheet area, and at the western end of
the Seymour Range, the Stairway Sandstone is apparently overlain
by the Mereenie Sandstone. ' '

The Stairway Sandstone is a richly fossiliferous unit
and a large number of fossils were collected during the 1963
field season. The fossils include trilobites, brachiopods,
gastropods, pelecypods, and nautiloids.

These fossils indicate that the age of the Stairway
Sandstone is late Middle Ordovician in the Henbury Sheet area.
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Stokes Formation

Chewings (1935) first called this formation the
Marena Valley Shales and Mudstones but this was subseguently
changed by Prichard and Quinlan (1962) to the Stokes Formation
and defined from the type locality at Stokes Pass as 'The
formation of siltstone and fine grained, silty greywacke which
conformably overlies the Stairway Greywacke and is disconformably
succeeded by the Mereenie'Sandstone'. The formation ies about
2000 feet thick at the type locality.

The Stokes Formaticn occurs throughout the Henbury
Sheet area but it weathers recessively forming strike valleys
and 1s generally poorly exposed. The formation is moderately
well exposed in the Mount Shady area, at places along the
southern flank of James Range 'A' Anticline and the northerm
flank of James Range 'B' Anticline and near Briscoe Tent
Hill,

The greatest thickness of Stokes Formation on the
Henbury Sheet area is thought to occur in the Areyonga area
where the formation has an estimated thickness of 1500 feet.
Sections were measured near Mount Shady (HyR1,1003 feet), on
the southern flank of James Range 'A' Anticline (HyC1, 918 feet),
on the northern flank of the Seymour Range (HyC2, 630 feet),
the eastern end of therange to the south of the Seymour Range
(HyS2, 419 feet) and in the middle of the same range (HyS1,

322 feet). '

The Stokes Formation consists predominantly of grey,
grey-green and red-brown siltstones which commonly contain
halite pseudomorphs and are ripple marked. They are only
rarely fossiliferous although in the Briscoe Tent Hill area the
siltstones contain many pelecypods and trilobiteé. Limestones
are common in the lower part of the Stokes Formation. They
are grey, pink or yellow, slightly sandy in places, thin bedded,
partly recrystallized and form prominent bands. The limestones
are richly fossiliferous and many of them are coquinites,

The examination of a few thin sections of these coquinites
indicate that fragments of echinoderm plates are one of the
major consiituents. Detrital quartz makes up only a very small
proportion of such limestones (five percent or less), Very
minor sands and also very rare pelletal phosphorites do occur
within the Stokes Formation but they are found only at the

base of the unit and represent a 'carry-over' of Stairway
Sandstone lithologies into tpe Stokes Formation because of the
transitional boundary.
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The boundary between the Stokes Formation and the
Stairway Sandstone is conformable and gradational, The same
is also thought to be true for the Stokes Formation~Mereenie
Sandstone boundary over most of the Henbury Sheet area.
However, in the Waterhouse Raenge,the Mereenie Sandstone rests
unconformably on the Horn Valley Siltstone and the Pacoota
Sandstone, The Stokes Formation is also locally absent in the
Illamurta Spring area, at the western end of the Seymour Range
and in the James Ranges about 12 miles east-south-sast of
Areyonga Native Settlement.

Many fossils were collected from the Stokes Formation
but most of them are of a fragmentary nature. They include
brachiopods, gastropods, pelecypods, trilobites, echinoderas
and nautiloids. '

An early Upper Ordovician age is postulated for the
Stokes Formation.

UNDIFFERENTIATED PALAEOQOZOIC

Mereenie Sandstone

The Merecnie Sandstone was originally named by
Madigan (1932) who traced the unit from Mereenie Bluff on the
Mount Liebig Sheet area back to Ellery Creck on the Hermannsburg
Sheet area. Prichard and Quinlan (1962) claim that the
Mereenie Sandstone 'overlies the Larapinta Group with a
regional unconformity and is succeeded, again with regional
unconformity, by the Pertnjara Formation'.

The Mereenie Sandstone occurs throughout the Henbury
Sheet arca as prominent, brick-red strike ridges and ranges.,
The unit forms many of the most prominent topographic features
on the western side cof the area such as Mount Levi and
the Levi Range, Tempe Tent Hill, Mount Shady and Illara Rock,

Sections were measured through the Mereenie Sandstone
(Plate 2) in the Gardiner Range due south of Areyonga Native
Settlement (HyR4, 2470 feet), near Mount Shady (HyR1, 1762 feet),
in the Waterhouse Range (HyR8, 1498 feet), in the Seymour Range
(HyC2, 458 fect), and on the northern flank of the anticline to
the south of the Seymour Range (HyS1, 700 feet), There is
evidence of gencral thinning away from the north-west corner
of the Shect area, with the most rapid change taking place
towards the south.
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The Mereenie Sandstone can be divided into two units
in most places on the Henbury Sheet area. The basal unit is

- lithologically consistent and has been recognized in all major
outerop areas except the Waterhouse Range, the eastern end of
) the James Ranges, the Seymour Range and the southernm limb

of the anticline to the south of the Seymour Range., The upper
unit is more variable lithologically but is always present,

The two units are everywhere conformable but usually lithologic-
ally and physiographically distinct. The contact between the
two units is invariably sharp and usually represented by a

small strike valley or gully,

The basal unit is predominantly red-brown and pale
purple-brown sandstone which 1s fine and medium grained, thin
eand medium bedded, cross-bedded and kaolinitic, This uwnit.
weathers massively forming the main escarpment and is never
more than 300 feet thick., It contains 'Cruzianas' and worm
tubes in the Gardiner Range, James Ranges and near Mount Shady.
'Cruzianas' have been found in this unit in the south-east
corner of the Lake Amadeus Sheet area (Wells, Ranford and Cook,

o 0 1963) and at Stokes Pass in the Western MacDonnell Ranges.
(f‘ Small worm tubes also occur in the lower unit of the Mereenie
e Sandstone in the northern limb of the anticline south of the

Seymour Range.

The upper unit of the Mereenie Sandstone is very
consistent lithologically over the northerm half of the Sheet
area where it consists of white, fine to medium grained, well
sorted, well rounded, thin bedded, ripple marked, cross-bedded
sandstone. The weathered surface is a pale orange-brown and
silicified. If this thin surface crust is broken much of the
sandstone is so friable that it will crumble under its own
weight. This unit accounts for the major part of the Mereenie
Sandstone. It contains some beds which are riddled with near

" vertical (Fig, 15) and irregular worm burrows and on the
neighbouring Lake Amadeus Sheet area the unit contains

- problematic markings which were first described from the Mount
Rennie Sheet area (Wells, Formen and Ranford, 1962),

~ In the southern part of the Sheet area the upper unit

of the Mereenie Sandstone is red-brown, orange-brown and white,
fine to coarse grained, thin to medium becdded, cross-bedded,
moderately to poorly sorted friable, porous, sandstone, It is
partly kaolinitic and some beds are strongly ferruginised, This
unit is quite variable and generally a dirtier sediment than

its equivalent on the northern half of the Sheet area,

¢



Fig.13. Large cylindrical 'rod-like'structures in the
liereenie Bandstone (Pzm(2)) about three miles
west-south-west of Tempe Downs Homestead.

Neg.No.M/304/20.

Fig.14. Smaller 'rod-like' structures, as seen on the bedding
planes at the same locality as the larger structures
shown above. Neg.No.M/304/25.



"

42,

At Hy 231 approximately three miles west-south-west of
Tempe Downs homestead, the upper unit of Merecnie Sandstone
contains a number of vertically standing, cylindrical rod-like
structures (Figs. 13 and 14). They range in diameter from 5 to
15 inches and the largest seen was about 5 feet long, The
large structures appear to taper slightly to one end and,
although they all stand vertically, some taper towards the top
and others towards the bottom, The structures occur in
sandstone and in scction they show a well developed circular
structure with concentric rings of well sorted sand. The
extremities of the rod-like structures are not exposed, These
structures have not been seen elsewhere in the Amadeus Basin
and their origin is uncertain. They are considered to be
most likely of inorganic origin - possibly the feed pipes to
sand volcanoes,

Over most of the Henbury Sheet area the Mereesnie
Sandstone has conformable and gradational contacts with the
underlying Stokes Formetion and the basal unit contains
'Cruzianas' considered most likely to be of Ordivician age.
However, in some areas the relationship with the underlying
Larapinta Group sediments is unconformable and the basal unit
of the Mercenie Sandstone is not present. In the Waterhouse
Range the upper unit of the Mereenie Sandstone unconformably
overlies the Pacoota Sandstone on the northern flank and the
Horn Valley Siltstone on the southern flank, In the Gardiner
Range, east of Areyonga, in the James Ranges near Illamurta
Spring, and at the western end of the Seymour Range, the
Mereenie Sandstone rests with apparent unconformity on older
units. At each of these localities there is evidence of
structural disturbance and it is not known whether the observed
relationships are due to faulting or the original stratigraphic
relationships, These three localities lie approximately along
a straight line which if extended to the north, would pass
through Gosses Bluff and Goyder Pass. It is possible that
there was structural growth along this linear belt prior to
Mercenie sedimentation.

In the north-western quadrant of the Henbury Sheet
area the lMereenie Sandstone is apparently conformably overlain
by siltstone and shale of the Pertnjara Formation, In the
north-eastern quadrant the sandstone of the Pertnjara Formation
lies unconformably or disconformably on the Mereenie Sandstone,
In the Seymour Range area and in the anticlines to the south
of the Syemour Range the Mereenie Sandstone is overlain by the
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siltstone unit of the Pertnjara Formation but the contact is
most probably unconformable,

The age of the Mereenie Sandstone is still uncertain,
The basal wnit is considered most likely to be Ordovician and
as there is no evidence of any great time break within the
formation it may be all of Ordovician age, The formation is
partly of marine origin but probably includes some transitional
and continental sediments.

Pertnjara Formation

The Pertnjara Formation was defined by Prichard and
Quinlan (1962) as, 'the sequence of sandstone, quartz greywacke
and conglomerate that overlies the Mercenie Sandstone with a
regional unconformity ... it's upper limit is not known',

The unit was first described by Tate and Watt (1896) and was
named Pertnjara (Series) by Chewing (1931), the name being
derived from the aboriginal work for 'many stones' - a reference
to the conglomeratic nature of the Pertnjara Formation in the
MacDonnell Ranges.

The Pertnjara Formation crops out over a large
portion of the northern half of the Sheet area, forming
prominent scarps and ranges which rise up to 1000 feet above
the surrounding plain. These scarps are well developed in the
James and Gardiner Ranges and also in the Waterhouse Range.
Less important developments of the Pertnjara Formation occuxr on
the flanks of the Seymour Range and the range to the south,

It is estimated from the air-photographs that the Pertnjara
Formation has a thickness of at least 3000 feet in the northern
parts and at least 1000 feet in the southern parts of the Sheet
area,

The formation canbe divided into two lithological
units in the Henbury Sheet area - a lower giltstone unit and an
upper sandstone unit, These two units are described
geparately.

Lower Unit. This unit, sometimes informally

={_¢_//referred to as the Pertnjara ?&ltstone,is poorly exposed,

with only a few outcrops in isolated creek beds. It
characteristically forms topographic lows and broad alluvium-
covered valleys. The only place wherc a thickness for the
lower unit was measured was in the Seymour Range and here a
thickness of 660 feet was recorded. Calculations based on the
air-photographs, indicate the lower uwnit of the Pertnjara
Formetion is at least 1500 feet thick in the Gardiner Range.
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From the Gardiner Range, the unit thins rapidly to the east
and the south, Near Mount Shady, 10 miles due south of the
area of maximum thickness, the lower unit is estimated to have
a thickness of only 750 feet. At the extreme westerm end of
the James Range 'A' structure the silt unit thins to zero and
it is not present over most of the north-east quadrant of the
Henbury Sheet area. Local thinning(attributed to either thrust-
ing and/or faulting or to structural growth during deposition)
can be seen in the area near Illamurta Spring and near the
south-west extremity of the Seymour Range.

It would appear from the limited exposure that the
lower unit consists primarily of red-brown and purple-brown,
micaceous (muscovite and some biotite), laminated to thin-
bedded siltstones, with some thin, calcareous siltstones, grey
limestones and silty sandstones.

The contact of the siltstone unit of the Pertnjara
Formation with the underlying Mcreenie Sandstone is obscured
by Quaternary alluviun, In many places the contact is thought
to be conformable but in the range south of the Seymour Range
there appears to be a marked angular unconformity between
the Mereenie Sandstone and the overlying siltstone of the
Pertnjara FPormation.

' No fossils were found in the lower division of the
Pertnjara Formation on the Henbury Sheet area but geologists
of the Magellan Petroleun Corporation have found a fossil in
a sandstone bed within the Pertnjara siltstone on the north
flank of Mercenie Anticline; J.G. Tomlinson (per.conn,)
has determined it to be a fragmentary fish-plate of probable
Upper Devonian age. The siltstone unit of the Pertnjara
Formation is tentatively regarded as being of Devonlan age,

Upper Unit - This unit consists of well-exposed
sandstones which form prominent scarps and ranges and wide
deeply dissected plateaux, The plateaux have a characteristic
dendritic drainage, It has been calculated from the air
photographs that the upper unit (Pertnjara Sandstone) has a
thickness of at least 1500 feet in the north-west cormer of the
Sheet area.

The unit consists almost entirely of red-brown, pale

g%%f§ and off-white sandstone which is fine tgngoarse grained,
/poorly’to well rounded, ferruginous in.places/poorly sorted
with a high percentage of siltj matrix..




‘o

45,

The bedding of the unit is medium to thiek; cross-laminae,
ripple marks and clay-pellet markings are common, This
sandstone wnit is commonly silicified,and consequently is more
resistant to weathering.

The contact betwcen the sandstone (upper unit) of the
Pertnjara Formation and the siltstone (lower unit) is poorly
exposed in most places but where it is visible (e.g. near
Tempe Tent Hill and in the range to the south of the Seymour
Range) the contact appears to be conformable, Near Tempe Tent
Hill the boundary appears to be gradational but in the southern
part of the sheet areca the contact appears to be very sharp.
The prescnce of a regional unconformity or disconformity at the
base of the sandstone unit can be demonstrated by following
the Pertnjara Formation east across the area where it can be
seen to gradually transgress the Mereenie Sandstone, Erosion
has removed the upper part of the sandstone unit of the
Pertnjara Formation over the entire Henbury Sheet area,

No fossils were found in the sandstone unit of the
Pertnjara Formation during this field season but Leslie (1960)
reports the finding of'a plant fossil (aff, Sigillaria) about
1500 feet above the base of thc formation in the Tempe Downs
area', This fossil from the sandstone unit of the Pertnjara
Formation is considered to be of Upper Devonian or Lower
Carboniferous age.

?MESQZOIC

Sediments of possible Mesozoic age have been mapped
at localities scattered throughout the southern three-quarters
of thc Henbury Sheet area, The sediments are flat-lying and in
many places exposed in mesas capped with siliceous billy.

No sections have been measured but approximately
60 feet of sediment has been estimated in some of the mesas,
The sediments comprise sandstone with interbeds of claystone
and siltstone and rarely grit and conglomerate, The
sandstone 1s white or cream, fine to coarse grained, moderately
to poorly sorted, laminated to massively bedded, partly
crossbedded and has a kaolinitic matrix. It contains scattered
fragments of claystone and in some places the sequence is
stained yellow and red as in the mottled zone of a laterite
profile, The claystone and siltstone are white and generally
sandy. The grit and conglomerate beds are considered to be
local deposits derived from the underlying Palaeozoic and
Proterozoic sediments,
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Fossils have not been found in these sediments and
they are tentatively regarded as having a Mesozoic age because
of a possible correlation with the De Souza Sandstone,

The possible Mesozoic sediments of the Henbury
Sheet area are similar in places to the type of De Souza
Sandstone and are considered to represent a marginal facies
laid down during the period of deposition of the De Souza
Sandstone,

?TERTIARY :

Deposits considered to be Tertiary occur sporadically
over much of the Henbury Sheet area but are found mainly in the
northern parts. A total of five Tertiary units were
distinguished within the area mapped.

Undifferentiated Tertiary

Undifferentiated Tertiary sediments are of limited
extent and have been mapped only in the Waterhouse Range
(first recorded by Madigan(1932))and north of Dead Bullock
Dam (Hy 95c & d). At both of these localities the mode of
outcrop is as low mesas with a maximum height of 25 feet. This
undifferentiated unit consists of a mixture of the other
units. It comprises interbedded calcarcous sandstones and
conglomerates, calcareous sandy claystone and siltstone and
some sandy limestone. The conglomerates, which in the
Waterhouse Range form the upper part of the ?Tertiary section,
are very coarse in places (with boulders up to two feet in
diameter), and are composed mainly of silicified sandstone,
some metamorphic quartzite and minor amounts of vein quartz;
the cement is commonly calcareous, The sandstones are light
brown in colour, coarse grained, poorly rounded and sorted,
poorly bedded, and cross laminated in places. The fincr
sediments are grey in colour and are poorly exposed except
where the limestone forms a capping.

The only fossils which have so far been found in this
unit are silicified wood and tree roots which Madigan (1932)
and J.G. Tomlinson (pers, comm,) have found in the Waterhouse
Range., These fossils are of no great value 1n'determining
the age of the deposit.



Fig.16. Tortiary limostonc with intorbeds of sandy siltstonc
and calcarcous sandstonc near Halonoy Bore.

Neg.No.M/306/31.

Fig.17. Tortiary donglom.rate noar No.5 Bore on Big Stono Plain.
Neg. No.M/BOS/,’S.
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?Tertiary Conglomerate

This unit covers a considerable portion of the Henbury
Sheet arca but appears to be especially associated with areas
adjacent to the Finke River and in some places, the ranges. The
conglomerate is well exposed in the banks of the Finke River
but is also well exposed in other areas such as Big Stone Plain
near Noi 5 Bore (Fig.17), and also east of the main road, where
rounded hills of ?Tertiary conglomérate rise up to 50 feet
above the surrounding plain, In many places the ?Tertiary
conglomerate has been redistributed by Quaternary erosion and
drainage (e.g. in the vicinity of the Henbury Mcteorite Craters)
and in such arceas the conglomerate is mapped as being of
Quaternary age. In all areas the main criterion for
distinguishing between Tertiary and Quaternary conglomerates
1s that those of the Tertiary are consolidated whercas those of
the Quaternary are not,

The lithology of the ?Tertiary conglomerate is similar
to that described in the previous section dealing with the
undifferentiated Tertiary. The pebbles, cobbles and boulders
are mainly of sandstone (many cobbles and boulders are
recognised as having been derived from the Larapinta Group).

The matrix is calcareous or sandy, with the sand poorly sorted
and rounded, The cobbles ete., are poorly sorted but moderately
well rounded,

No fossils have been found in the ?Tertiary conglomer-
ate, At some localities (e.g. in the viecinity of Maloney
Bore and Boomerang Bore) the ?Tertiary conglomerate appears to
'rim' the ?Tertiary limestone and it is suggested that in some
places the ?Tertiary conglomerates formed on the strand lines
and margins of fresh-water lakes whilst the limestones formed
penecontemporaneously in the decper parts of the lakes,

?Tertiary Limestone

On the Henbury Sheet area, limestones of possible
Tertiary age are best developed between Maloney Bore and
Boomerang Bore and in the Chandler Range area, There are also
minor developments five miles west of Running Waters, eight
miles west of Middleton Ponds homestead (abandoned) and near
McRaes Yard.,

This unit consists of white, grey and pale yellow
limestones and chalcedonized limestone with interbeds of purple
and green,sandy siltstones and siltstones and red-brown, coarse
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grained, poorly sorted, (pebbly in places) calcareous sandstone,
The limestone beds attain a thickness of up to six feet and in
places form prominent scarps and the cappings of mesas (Fig,16).
The maximum known thickness of this ?Tertiary limestone unit is
100 feet near Maloney Bore, In other places it appears to be
considerably thinner and in the Chandler Range it has a maximum
thickness of about 30 feet,

The ?Tertiary limestones of the Chandler Range area
and those near Running Waters are fossiliferous, containing
ostracods, planorbid gastropods and ?algae. The age of this
limestone sequence cannot be dated with certainty from the
fossils but it is suspected they are Tertiary. From the fossil
assemblage it would seem fairly certain that this unit was laid
down in fresh-~water lakes.

?Tertiary 'Billy' (silicified sandstone)

'Billy' is the name given to a hard, siliceous sand-
stone (Dunstan 1900) developed as part of the lateritic profile.
It is most strongly developed on ?Mesozoic sediments but is
found in places, on pre-Mesozoic sediments. The best
developments of 'billy' are found in the eastern half of the

- Sheet area where it commonly forms the resistant cappings of

mesas, The 'billy' has a maximum known thickness of only

3 feet, It is white, grey or pale brown in colour, firne to
coarse grained and partly banded. 'Billy' acquires many of
the lithological features of the 'host rock' but the silicifie-
ation, in many cases, obscures a sufficient number of the
original lithological features for it to be impossible to
establish the identity of the original rock unit,

The cxact age of the ?Tertiary 'billy' is uncertain
for relationships are obscure in the field, but it is known to
be post-Mesozoic and is probably older than the main Tertiary
weathering profile,

?Tertiary Laterite

The only part of the Tertiary laterite weathering
profile which is at all common in the sheet area is the
ferruginized zone, In addition, a mottled zone was found
developed on the Goyder Member of the Pertaoorrta Formation at
some localities.,



| P

‘-

51.

The main area of ferruginization occurs along the
southern front of the James Range between Enintatatara Rock Hole
and Mount Holder, where ferruginized Mesozoic sediments
unconformably overlie Pertnjara Formation, Mereenie Sandstone and
Stokes Formation. The ferruginized rock commonly forms
prominent scarps and bastion topography. As with ?Tertiary
'pilly', the laterite assumes the lithological characteristics
of the host rock which, in most areas, is a kaolinitic, medium
to thick bedded sandstone. A specimen of ferruginized
Goyder Member from the Yaua Bore area of the Levi Range
contained 59% Fe and a specimen of ferruginized Mesozoic
sediments from the Illamurta Spring area contained 43% Fe.

The age of the laterite is difficult to establish with
certainty but it was alimost certainly formed after the
laying down of the Tertiary sediments,

QUATERNARY

Aeolian Sand

Considerable areas of the Henbury Sheet area are
covered by aeolian sand, especially within the area of
physiographic division D (see Fig. 3) where there are wide
sand plains with braided sand-dunes., The dunes, have a
consistent trend locally but the trend varies considerably
throughout the Sheect area. They are usually fixed by
spinifex, desert oaks and eucalypts; the only migrating dunes
are those which occur on clay-rich alluvium and have a hard
base and no vegetation to check their movement,

Alluvium

The largest deposits of alluvium occur in the
eastern half of the Shect area and especially within the areas
of physiographic divisions 'B' and 'F' and 'G' (see Fig.3). In
all areas, local developments of alluvium are found adjacent
to water-courses, The deposits are orange-brown to light
brown sand, silt, clay and gravel and in some areas may
attain a thickness of greater than 100 fect. In places the
alluvium is covered by a dense growth of mulga (this is
especially true adjacent to the ranges).
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Conglomerate

Deposits of recent conglomerate cover only a
relatively minor portion of the Sheet arca and are to be found
mainly adjacent to creeks and water courses and on the flanks
of the ranges and scarps. Within the area of physiographic
division 'F'! (see Fig, 3) wide areas are covered with
unconsolidated conglomerate which has resulted from the
re-distribution of ?T,rtiary conglomerate,

Travertine

Small deposits of travertine occur adjacent to and
overlying calcareous sediments, The deposits consist of grey
or white, concretionary masses which commonly have a very
vuggy texture; they result from the precipitation of carbonate
from carbonate-rich ground-waters in superficial Quaternary
sediments.

Gypsum

Small areas of superficial gypsiferous deposits
occur in the south-western corner of the Sheet area, where
masses of amorphous gypsum occur in low mounds, Such
deposits are commonly associated with caliche or travertine
and may be formed by a simlilar mechanism.
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STRUCTURE

_ The Henbury Sheet ared lies in the central part of
the Amadeus Basin and no igneous or metamorphic basement rocks
are exposed in the area, Sections measured through the
sediments indicate that the sedimentary pile decreases in
thickness from north to south.

Only'two reconnaissance aeromagnetic traverses have
been flown across the area and these have been interpreted to
indicate a thickness of greater than 10,000 feet of sediments
along the flight lines (Goodeve, 1961).

The regional gravity contours (Fig.18) correspond
fairly closely to the known geological and structural trends
end also indicate a thinning of the sediments to the south.

In general, the cores of major anticlinal structures correspond
te gravity maxima and the synclines to gravity minima, The
-80 isogal divides the Henbury Sheet area into two distinct
provinces, These provinces have different outcrop patterms,
structural elements and possibly different sedimentational
histories, The -80 isogal corresponds approximately to the
southern limit of Pacoota Sandstone outcrop and probably marks
the southern margin or hinge line of the basin during the early
part of the Lower Ordovician,

Folding
| The sediments of the Henbury Sheet area were folded

or warped on at least six occasions between the Upper Proterozoic
and Mesozoic times but only two major orogenic episodes have been
recognised.,

The first orogeny occurred in late Upper Proterozoic
or early Lower Cambrian times, and resulted in the tight folds
seen in the Liddle Hills in the south-west corner of the Sheet
area (Fig. 19). This folding was most intense in the
southern part of the Amadeus Basin (Wells, Ranford and Cook,
1963) and is correlated with the Petexrmann Ranges Folding of
Forman and Hancock (1964).

The second period of folding probably began during
the Upper Devonian and the final pulse of this orogeny folded
the Pertnjara Formation during the Carboniferous Period, This
second period of folding resulted in the long, narrow,

structures which trend in a west-north;westerly direction,and

which are mow characteristic of the northern half of the
Amadeus Basin,
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The axes of the folds formed during the two orogenies
are subparellel but the sresses were probably directed from the
south during the earlier folding and from the north during the
later folding. The folds formed by the ecarlier orogeny have
sharp anticlinal crests and broad synclinal troughs,

The complexity of the major structures on the
Henbury Sheet area appears to incrcase with depth so that
relatively simple anticlinal or domal structures in the
Pertnjara Formation or Mereenle Sandstone may be complexly
folded and faulted in the Upper Proterozoic and Cambrian strata.
Many of the anticlines are thought to be supratenuous folds
formed by contemporanevus growth and sedimentation. Such
features as supratenuous folding and the increasing complexity
with depth in the cores of the folds are considered to be due
to the presence of evaporites in the sequence, Evaporites and
diapiric structures have not been recognised in outcrop on the
Henbury Sheet area, However, probable diapirs aré known from
the neighbouring Lake Amadeus and Hermamsburg Sheet areas and
evaporites have been intersected in wells (Ooraminna No.1
and Alice No.1) drilled for oil on the Alice Springs and
Rodinga Sheet areas. Considering these facts together with the
disturbed and contorted nature of some of the outcrops on the
Henbury Sheet area, 1t scems probable that evaporites occur
within the Upper Proterczoic Bitter Springs Limestone and the
Cambrian Chandler Limestone Member of the Pertaoorrta Formation,

Faulting

The faults recognised on the Henbury Sheet area are
of two main types. The largest and most prominent faults are -
longitudinal thrust faults which occur in the Gardiner,
Chandler, Seymour and Bacon Ranges and in the Illamurta Spring
area, These faults could be termed 'break thrusts' after
Billings (1942),

' The main longitudinal fault in the Gardiner Range

has been referred to by previous workers as the 'Gardiner Fault'
and the ' reyonga Fault'. It extends for about 50 miles in a
west-north-west to north-westerly direction and has an

estimated throw of about 14,000 feet, At the surface the fault
plane dips between 550 and 900 to the south-west. The

greatest amount of movement has taken place about mid-way

along its length where the Bitter Springs Limestone rests
against the Pertnjara Formation. The movement along the fault
appears to decrease gradually towards its extremities,
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The longitudinal thrusts in the Chandler Range dip

steeply to the north and trend between west and north-west,

The thrust zone extends for about 20 miles and the maximum

throw is probably about 5,000 feet, There is local overturning
of the younger units near the fault plane and in some places the
Mereenle Sandstone rests against the Chandler Limestone Member,
A notable feature of the thrusts in the Chandler Range is the
almost ubiquitous occurrence of the highly incompetent Chandler
Limestone Member in the hanging wall at the fault line,

About 16 miles east-north-east of Tempe Downs
Homestead, ncar Illamurta Spring, the Areyonga Formation has
been thrust over the Mereenie Sandstone, The thrust plane dips
steeply to the south and the throw is calculated to be about
8,000 feet, assuming the relationships are purely the result
of faulting. It is possible that there has been structural
growth during deposition at this locality and if this is so then
the movement may have been much less than 8,000 feet.

At the south-western extrémity of the Seymour Range
the Inindia Beds have becen thrust over thec Mereenie Sandstonse.
The thrust plane dips steeply to the north and the throw could
be up to 5,000 feet. However, as is the case with the thrust
near Illamurta Spring, there is a possibility of a reduced
section due to structural growth during deposition at this
locality, and therefore the movement may be much less than
5,000 feet.

A similar structure to those seen near Illamurta
Spring and the south~western part of the Seymour Range occurs
about 15 miles east of Areyonga Native Settlement, At this
locality the Pacoota Sandstone appears to have been thrust
against the Mercenie Sandstone. This structure dips steeply
to the south, has a lateral extent of about five miles and a
possible throw of about 2,500 feet,

In the Bacon Range, and in an area about 10 miles to
the south, there are a number of steceply dipping thrusts which
can be traced for up to 15 miles, These thrusts trcnd between
west and west-north-west and the larger ones have a south-
block-up movement.

The second group offaults on the Henbury Sheet area
are the transverse faults, This group is the largest numeric-
ally but most of them are of small lateral extent and show
very little displacgment. A large number of these transverse
faults radiate from the large longitudinal fault in the core of
the Gardiner Range Anticline, The transverse faults all trend
between north-north-west and north-north-east,
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GEOLOGICAL HISTORY

The oldest unit exposed on the Henbury 1:250,000
Sheet area is the Bitter Springs Limestone which was deposited
in a widespread Upper Proterozoic sea during a period of
tectonic stability. The presence of algal stromatolites and
evaporites within the unit indicates a very shallow water
environment. The deposition of the Bitter Springs Limestone
wes interrupted by epeirogenic movements which resulted in some
blocks being eroded,

The overlying Areyonga Formation (in the north) and
Inindia Beds (in the south) were deposited disconformably on the
Bitter Springs Limestone and contain fragments of the Bitter
Springs Limestone as well as other pre-~Cambrian sedimentary,
igneous and metamorphic rocks, The Areyonga Formation and
Inindia Beds are considered to be partly aqueoglacial in origin;
it seems probable that some of the erratics within them have
been transported (possibly icerafted) up to 100 miles,

The Areyonga Formation is thinner, coarser grained
and more variable than the Inindia Beds and probably represents
a landward facies, The sediments are partly marine and contain
some oolitie and algal limestone beds which may have been
deposited during warmer interglacial periods.

After the deposition of the Inindia Beds the sediments
in the south-western part of the basin were folded but there is
no evidenee of any disturbance in the north where the
Pertatataka Formation lies conformably on the Areyonga Formation,
The source of the sediments probably lay to the south during
the deposition of the Winnall Beds and Pertatataka Formation,
The Winnall Beds are considerably thicker and coarser than the
Pertatataka Formation which was apparently deposited in a quiet
marine environment and contains some minor, shallow water,
carbonate facles,

In late Upper Proterozoic or early Lower Cambrian times
sedimentation was interrupted in the south by an orogenic period
which resulted in isoclinal folding and uplift of much of the
Winnall Beds and less intense folding of the Pertatataka
Formation in some areas, These movements drove the sea from
the area and, although sedimentation may have continued along
the northern margin of the present basin, it is possible that
much of the Henbury Sheet area remained above sea level for much
of the Lower Cambrian,
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As the basin gradually subsided the seas of
Pertaoorrta Formation times spread to the south and the west
leaving some lenses of locally derived conglomerate on and
near the uwnconformity surface. Migration of the shoreline
resulted in a corresponding shift in the sedimentary facies so
that the carbonates which first appeared in the Lower Cambrian
in the north-east part of the basin had reached the eastemn
half of the Henbury Sheet area by the early Middle Cambrian,
Due to minor fluctuations of sea level some thin marine beds and
lenses were deposited as far west as longitude 131°31' but the
typical Jay Creck Limestone facies 1s not known west of 132%0!
on the Henbury Sheet area, Subsidence continued into the
Upper Cambrian and both the marine carbonates in the east and
the continental and transitional red sandstones in the west
were followed by a widespread marine sandstone, siltstone and
sandy limestone sequence (Goyder Member). This sequence was
followed in late Upper Cambrian times, with no obvious breaks
in the northern parts of the Sheet area, by the basal sandstone
of the Larapinta Group (Pacoota Sandstone)., During the period
from the late Upper Cambrian until at least the early part of the
Upper Ordovician stable shelf, marine sediments were deposited
over much of the Henbury Sheet area although the sea may not
have encroached on the southern quarter of the area until late
in the Lower Ordovician, The Larapinta Group sediments
represent two major cycles of sedimentation from arenite to
carbonate and lutite; +the greatest thickness of sediments was
laid down along the northern margin of the area. Most of the
sediments are of shallow water origin but part of the Horn
Valley Siltstone may have been deposited in deeper water,

In Upper Ordovician times epeirogenic movements
resulted in some sediments in the north-eastern corner of the
Henbury Sheet area being lifted above wave-base and eroded, but
marine sedimentation continued into Mereenie Sandstone times
over much of the Sheet area, A gradual regression of the sea
and a change to transitional and continental environments
occurred during the deposition of the Mereenie Sandstone,

These conditions may have continued until the Upper Devonian
(1.e, until the deposition of the silts of the Pertnjara
Formation) when orogenic movements in the northern and eastern
parts of the basin resulted in erosion in some arcas and the
deposition of a thick sequence of coarse clastic sediments
adjacent to the uplifted area along the northern margin of the
present basin, Away from the disturbed zones finer grained
sands were deposited on the silts, The final pulse of the
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orogeny crused folding of the Pertnjara Formation and also mest
of the major faults throughout the basin, Some of this
folding and faulting probably took place along pre-existing
lines of weakness, Erosion of the folded, faulted and uplifted
sediments continued until either the Jurassic or Cretaceous
period when a marine incursion from the east resulted in the
deposition of a thin sequence of sediments between the ranges
on the Henbury Sheet area. No marine fossils have been found
in these sediments on the Henbury Sheet area and they most
likely represent transitional and continental facies deposited
around the margins of the extensive .Mesozoic seas,

Following the deposition of lMesozoic sediments the
area was uplifted and eroded. During the Tertiary a wetter
period resulted in the formation of an extensive series of
lakes which were probably fed by the present drainage system,
Thin beds of conglomerate, sandstone, siltstone, shale and
carbonate were deposited in and around these lakes,

The deposition of the Tertiary lacustrine sediments
was followed by further dissection and erosion.

The sand dunes were formed during an arid phase
in the Quatermary and now, as a result of a more recent
amelioration of the climate, the dunes have been fixed by a
sparse vegetational cover, and thin alluvial sequences have been
deposited in the river courses, on the flood plains, and
adjacent to the ranges,
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ECONOMIC GEOLOGY

Phosphate Deposits

Introduction

The presence of phosphorites in the Amadeus Basin was
first mentioned briefly by Wells, Forman and Ranford (1962),
who found isolated examples of phosphate-rich rock in the
Stairway Sandstone of the Mount Liebig Sheet area. During
1962 a closer study of these phosphorites was made in the Lake
Amadeus Sheet area and especially in the viecinity of Johnny
Creck (Wells, Ranford and Cook, 1963; Cook, 1963). As a
result of this work, diamond drilling of the Stairway Sandstone
was carriced out by the Bureau of Mineral Resources in 1963 at
two localities (AP1, AP4) on the Lake Amadcus Sheet area and
two (AP2, AP3) on the Henbury Sheet area (Barrie, 1964).
During 1963, the authors continued reconnaissance surface
studies of the Stairway Sandstone phosphorites of the Henbury
Sheet area. This work confirmed that pelletal phosphorites
are confined to the Cambro-Ordovician Larapinta Group (apart
from very minor developments in the Tempe Member of the
Pertaoorrta Formation) and indicate that only the Stairway
Sandstone has e sufficient concentration of phosphate for there
to be any likelihood of it having an economic potential,

It is not proposed at this stage to discuss the
Amadeus Basin phosphorites in detail as this will be the subject
of reports by Barrie (1964) and Crook and Cook (1964), but some
observations made specifically within the Henbury Sheet area
are discussed briefly.

Phosphorite occurrences

Stokes Formation: This formation is apparently poorly
phosphatic because pelletal phosphorite was found at only one
locality (in Walker Creek Anticline on the western side of the
Sheet area). The phosphorite occurred just above the base
of the formation and probably represcnts a continuation of
Stairway Sandstone conditions into the Stokes Formation,

Stalrway Sandstone: This is the most phosphatic formation
of the Larapinta Group, with a maximum P205 content of 19%
recorded from a sample of pelletal phosphorite from Walker
Creek Anticline (locality 1, see Fig, 20).
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IABLE ITT QUANTITATIVE PHOSPHATE ANALYSES

Mep Field
Reference Nn, Reference Formation Lithology Percentage of
(See Fige20) Mo, PZOS
1 Hy53 Stairway Sandstone Sandstone with medium, phosphatic pellets. 19.0
2 Hy'705(B) Steirwey Sandstone Coorse sandstone with lrorge pellets. 1840
3 Hy189(B) Stairway Sandstone Sandstone with fine pellets. 17.0
1 Hy55 Stairway San stone Scndstone with pellets. 16.9
4 Hy129 Strirway Sandstone Pelletal sandstone. 1645
1 Hy 40 Pocoota Sandstone Fogsiliferous sandstone with pellets. 16,0
5 Hy90(B) Stairway Sandstone Pelletsl silty sandstene, 16,0
1 Hy54 Stairway Sandstone Caleareous sandstone with phosphatic pellets. 1442
X Hg10 Steirway Sandstone Sandstone with small welletss 1442
6 Hy154, Stalrway Sandstene Sandstone with pellets. 1441
7 Hy149 Stairway Sandstone Sandstone with fine pellets. 14,0
1 Hy59 Stairway Sandstone Sendstone with medium, phosphetic pellets, 1440
8 Hy155 Stoirway Sandstone Sendstone with pellets (from scree). 13.2
9 Hy120(4) Stairweay Sandstone White, pelletal, silty snndstone, 1340
10 Hy123(C) Stairway Sandstone Fine, pelletal sandstone, 1245
1 Hy51 Stairway Sandstone Sandstone with pellets, 1242
11 Hy107(5) Stairway Sandstone Sandstone with small, phosphatic pellets (from scree). 11e2
7 Hy148 Stairway Sandstone Coarse, pelletal snndstone {from scrcc). 10.8
9 Hy120(B) Stairway Sandstone Sandstone with fine, wiite, silty pellets. 10.8
3 Hy189(4) Stairway Sandstone Pelletal sandstone (silicified in pert). 1060
11 Hy107(2) Stairway Sandstone Sandstone with grey, phosphatic pellets (frem scree). 8.8
1 Hy57 Stairway Sandstone Sandstone with ovhosphatic pclletse a8
5 Hy90 Stairway Sandgtonc Calezreous sandstonc with pclletos 840
12 Hy62(a) Stairwey Sandstone Grecn and white, silty sondstone with pellotse €40
12 Hy62(b) Stairwey Sandstone Green and white, silty scndstonc with pellets. 840
11 Hy107(4) Stairwsy Sandstone Coarse sondstone with peilets (from scrce). 75
13 Hy121(a) Horn Valley Siltstone Calcarcous sandstone with fine pellets, 740
11 Hy107(3) Stairway Sandstone Ferruginized, phosphatic gandstone (from scree). 6.7
3 Hy189(c) Stairway Sandstone Pelletal sandstone (silicified in port). 640
14 Hy1'71 Pacocta Sandstone Coarse sandstonc with lerge phosphatic nodules (from river
gravel) 5.2
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Map Field
Reference YNo. Reference Formation Lithology Percentage of
(See Fig.20) No, 2,0g
.0 Hy123(a) Stairway Sandstone Silty, calcarcous sandgstonc with pellets. 45
10 Hy123(b) Stairway Sandstone Silicified sandstone with pellets. Lo5
10 Hy123(d) Stairway Sandstone Pelletal siltsthone. 245
9 Hy119(4) Stairway Sandstone Silicified sandstone with gilty ooliths. 2.0
13 Hy121(Db) Horn Valley Siltstone Limestone with fine pellets, 1.7
15 Ey172 Stairway Sandstone Sandstone with silty oolites. 1.6
13 Ey121 (c) Horn Valley Siltstone Fogsiliferous limestone. a2
12 Ey121(a) Horn Valley Siltstone Sandy limestonc with a lustrous appearance. 1.0
11 Hy107(6) Stairway Sendstone Fogssiliferous sandstone (from scree). <045
11 Ey107(1) Steirway Sandstonc White, silty sandstonc. <0.5
16 Hy132 Beundary of
Stairway Sandstone and
Horn Velley Siltstone Sendstone with silty ooliths. 205
4 Hy130 Steirvey Sandstone Silty sandstone which has buen etrongly sheared. <045
17 Hy125 ?Eorn Yolley Siltstone Brown, sncdy limcstonce <0.5
9 Hy119(B) Stoirwey Sandstone Silicified sandstons with pellet casts. <045
18 Hy14e Stairway Scndstorne Portial.y silicified, very conrse groined sandstone. Z0.5
5 Hy90(e) Strirway Scrdshone Pelletal sondstone (strongly ferruginized) <C.5
I Indicateg that the specimen wns collected from Gossces BELuff and not from a locnlity withdn thoe Henvury Shoet area.
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This formation is discussed in greater detail below,

Horm Valley Siltstone: The maximum P205 content recorded from
this unit was 7%. The sample, which was a calcareous sandstone
with fine phosphatic pellets, was obtained from locality 13
(see Fig, 20) and represents a 12 inch band which lies about
20 feet below the top of the Horn Valley Siltstone. The
majority of the lithologies within the formation are only
slightly phosphatic, with a P;_,O‘5 content of about 1% or less,
Phosphatic pellets are rare but the P205 content is added to
slightly by the presence of phosphatic shelly fragments of
fossils (trilobites and brachiopods).

Pacoota Sandstone: This formation is generally poorly
phosphatic, This is concluded from the results of analyses
carried out on samples of the Pacoota Sandstone of the Lake
Amadeus Sheet area (Wells, Ranford and Cook, 1963), but the
two samples of Pacoota Sandstone from the Henbury Sheet area,
submitted for P,0y analyses gave results of 16% and_S.Q%.

Both of these samples were sandstones with phosphatic pellets
and may be regarded as exceptional lithologlies within the
Pacoota Sandstone, The normal sandstone of the formation would
probably have a P,05 content of less than 1%,
Stairway Sandstone Phosphorites.

As a result of fairly extensive sampling of the
Stairway Sandstone during 1962 and 1963 it can now be concluded
that the only lithology with any potential for economic deposits
is the pelletal material of the formation. This is a fairly
distinctive lithology which may occur anywhere within the
Stairway Sandstone. The pelletal bands are especially well
exposed in the Mount Shady area; in the vicinity of Mount
Holder; in the Chandler Range near the main road; and nine
miles north-east of Angas Downs homestead, Pelletal bands are
also found at many other localities but are only poorly exposed.

The percentage of pellets is highly variable within
the formation with only rare pellets in some beds and up to
50% of pellets in others, There is some correlation between
the percentage of pellets and the percentage of P205 in a
sample but the correlation is only very approximate for the
pellets may contain variable amounts of detrital quartz
(see Table V, Wells, Ranford and Cook (1963) for details of
P205 content of individual pellets). As in the Lake Amadeus
Sheet area there appcared to be two types of pellets; a brown,
well rounded pellet with a fairly high degree of sphericity
and a grey or black poorly rounded péllet with a low degree of
sphericity. Phosphatic ooliths are generally rare but a few
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have been seen in thin section (see Fig. 30, Wells, Ranford

and Cook,1963). Oolitic pyrite is common towards the base

of the Stairway Sandstone and also in the upper part of the
Horn Valley Siltstone and it is suggested that this oolitic
material may have originally been phosphatic ooliths which were
pyritized shortly after deposition, In the southern part of
the Sheet area a peculiar green pelletal band up to one fook

in thickness was found. It is especially well developed at
the western end of the range to the south of the Seymour Range.
An identical band has been found in the Inindia Bore area and

a sample from this area submitted for X-ray analysis indicated
that the green mineral was corkite (a lead phosphate complex,
not previously reccorded in Australia). It is not known as
yet whether the mineral is primary or is a secondary weathering
product. The fact that corkite is not recorded in the diamond
drill hole AP4, which was drilled through the Stairwaj” Sandstone
near to the corkite locality in the Inindia Bore area (Barrie,
1964) suggests that corkite is acsecondary weathering product,

The pellet banis have a minimum thickness of less
than one inch and a maximum thickness of one foot but their
average thickness appears to be only about two inches,

h thin section, the phosphorites consist predominantly
of medium to wry fine grained detrital quartz with areas of
intergranular cryptocrystalline apatite, These areas of
intergranular apatite generally correspond to pellets but it
would appear also that some of the apatite has moved into
other parts of the sandstone, It is suggested from some thin
sections that the quartz grains within the pellets are of a
slightly different grain size to the surrounding quartz grains
(generally the latter is coarser grained - see Figs. 25 and 30;
Wells, Ranford and Cook 1963), but this is not supported by all
the thin sections of phosphorites. A thin section of a
phosphatic pelletal sandstone (Hy705C) from locality 2
(see Fig, 20), containing 17,.8% P205 (equivalent to 42.3%
Apatite), has been described as follows by the Australian
Mineral Development Laboratories, South Australia (in 1lit):
"This rock has been classified as a phosphatic protoquartzite
or subgreywacke. It consists of fragmental grains of quartz
cemented by slightly iron-stained, crypto-crystalline
apatite, The quartz grains are poorly sorted, ranging in
grain size from fine to medium grained; they are generally
angular or subangular in shape but occasional subrounded grains
are seen, In part there appears to be a tendency towards
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graded bedding but this is rather obscure, A few grains are
reworked as fhey show remnants of secondary quartz overgrowths,
Extinction on the grains is undulatory. Rock fragments are

a minor constituent; they are rounded in outline and of a
similar nature to the host rock. Occasional flakes of

muscovite occur but show no preli=rred orientation. Rounded
zircon is a rather comnon accessory while rounded opaques

and green tourmaliu: ware lesz auvaniant, The cryptocrystalline
apatite cement is not evenly distiributed through the rock

and some indication of brecciatios are seen, Iron oxide
occurs as a stain and, in part. cements grains as well", This
should not be regarded as a description of a typcial Stairway
Sandstone phosphorite but merely as a description of one of

the phosphorite lithologies.

Origin of the Stairway Sandstone Phosphorites

The origin of the phosphorites has already been
discussed briefly in previous reports (Wells, Ranford and Cook
1963, Cook 1963). There is little to be added to these
discussions at present from the work exclusively within the

Henbury Sheet area, It can be pointed out that the phosphorites

have their major concentration (in both thickness and grade)

in the middle part of the Stairway Sandstone which is the

silty part of the formation. However, within this silty
portion of the formation it is fuumd that the phosphatic
pellets accompany the sandy beds and are only very rarely found
in the silt, This is also the case in the Lake Amadeus Sheat
arca and Cook (1963) has postulated an autochthonous origin

of the phosphate to account for this and other relationships,
It would also appear that some of the phosphatic material is
allochthonous and it may be that, within the Amadeus Basin in
Stajirway Sandstone times, several mechanisms were operating
contemporanecusly and resulted in very similar end-products,
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Water Supply

Surface Water

There is abundant surface water in the northern and
eastern parts of the Shect area, with large waterholes
occurring in many of the creeks and rivers.,  Waterholes are
especially abundant zlong the Finke River and are permanent
and contain fresh water. Downshream along the Finke River,
the number of waterholes graduwally diminishes and a high
percentage of thsm become salixe, Parmanent waterholes also
occur in the Hugh and Palmer Rivers and in the Petermann,
Walker, Illara and Zalm Creeks.

Permanent wrcckholes are foruid at many places in the
ranges and are cspecially common in the Mereenie Sandstone and
to a lesser extent in the sandstones of the Pertnjara Formation.
The waterholes tend to be concentrated in specific areas and
along certain scarps. The main concentrations occur south of
Areyonga Mission; along the southern side of Nineteen Mile
Plain; east and west of Illamurta Spring and in Palm Valley.
In addition, isolated permanent rockholes occur in the Levi
Range (Antaia Rockhole) and the Chandler Range (Antiarra
Rockhole).

Semi-permanent waterhcles and rockholes are found
throughout the arca and these may retain water for up to
several months after rain, but tacy cannot be relied upon,

The life of such semi-permanent woterholes and rockholes could
be considerably extended by deepening or damming them, There
are, in addition, many places in the ranges where the creeks
could be dammed and even with the low rainfall and high rate of
evaporation a large body of water could be retained for a
considerable length of time. In places, "turkeys nest" type
dams have been constructed for the storage of surface waters
and have been found successful, At present up to 90% of the
Tempe Downs cattle and up to 40% cf the Henbury cattle are
being watered on natural surface waters,

Underground Water

The water potential of the various formations is
summarized in Table 1. The formation with the greatest
potential is undoubtedly the lierecnie Sandstone, However, its
tendency to form high relief mckes it difficult to intersect
below the water table. The same is also true for the
sandstone of the Pertnjara Formation. In many areas, the
most accessible aquifers are located within the quaternary
alluvium and this is probably the most widely used source of
underground water in the Henbury Sheet area. Some of
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Bare Ref. A Depth Standing Supply Total dissolv,.
name No. Lease Locatied Total to first water (galls, SALTS Strata Remarks
G53/ 1= Depth  aquifer lewel per hour) (parts per
million )
No.2 Drought 2 lngas Downs 10 miles N,E. of - - - - 1999 Sandstone Meinly in the Winnall
Relief ingas Downg HeS. Beds.
Nos«3 Drought 4 Angas Downs 3 mls We of old 3451 3151 318! very small 4567 151 alluvium then clays & sands Mainly in sandstones,
Relief fngas Downs HaSe gsandy clays & calcareous
sandstones, Bottomed in
impermeable shales,
Mt. Gloaming 5 Henbury 4 mls S.E. of 362! 340! 90! 900 743 0'-50! sand, 50'=230! clay The sandstone is a fine-—
Mt. Gloaming. 230'-362' white sandstone. grained kaolinitic &
glauconitics It possibly
hag fracture porosity.
White Hill 6 Henbury - 1751 - ~ dry - Interbedded sands and clays. The sands werc silty &
probably lacked porésity.
Settlement 7 Areyonga 200 yds NJ.E. of 1831 160! - 700 764, Sandstones elays and gravels.
No. 1 Settlement
Settlement 8 hLreyonga €00 yds N, of 1151 35t 1000 3049 C'-851 shales 8ilts & shales of the
No. 2 Settlement ©31-115"' siltstone Pertnjara Fermation.
Settlement 9 Lreyonga 500 yds Ne of 450" 181 18! 800 464, Mainly sandstones., Sandstones of the
No«3 Settlement. Pertnjara Formation,.
tock Well 10 Orange Crke. Close to Orange - - - - - No further information
Crke HaSe available,
Homestead Well 11 lngas Downs 4t old ingas Dewns 20! - 121 small 4603 - -
H.S.
Titra Well 12 Palmer Velley 6 mls S.S.W. of 261 - 14! very 7527 - -
HeSs good
Homestead Well 13 Tempe Downs 60 yds S.W. of 60! - - 1507 - -
H'S.
Whitewood Gap 14 Henbury 12 mlg E.N.E, of 2721 2101=230! 230! small 13,638 0'-5! sand, 5!'-30! Sited in Stokes Formation
HeS. sandstone, 30'~267!
red shale & grey lst,
2671-272' shale & siltstone,
Boomerang 18 Henbury 12 mls NE, of - - - - - - No further information
H.S, available,
No.,1 Homestead 16 Palmer 300 yds S.E, of 110! - 100! - 4852 - Unsuitable for human
H.S. oongumption,
No.2 Homestead 17 Palmer Valley 300 yds E« of HaS. 100! - - - 8034 - Unsuitable for human
consumption.
Noe 3 Homestead 18 Palmer Valley 1 mle. N.N.E, of 140! 1161 116! 800 3438 0!'-130! interbedded sands and Unsuitable for auman
H.Se clays 130'-14C" gravel. - consumption,
Noe 5 19 Palmer Valley 18 mls SeS.W. of 240! 2151 70! 700 9614 Moinly sandstones with some clay  Unsuitable for human
HeSe interbeds. congumption.
Depot Well 20 Lreyonga Upstream from - - - Soakage 764, -

Settlement,
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Bore Ref, Depth Standing Supply Total dissolve.
name No, Lease Location Total 1o first Water (galls. SLLTS Strata Remarks
G53/1- Depth  aquifer Level per hour) (parts per
million)
West Noe1l 21 Owen Springs 20 mls S.W. of H.S, 3110 - - 600 -
Dud 22 Palmer Valley 15 mls S.8.W. of - - - - - -
' H'S.
No.7 23 Palmer Valley 400 yds N. of No.b 110! 100! - - - Clays & gravels.
Bore.
No.5 24, Hugh River 176! - - - - Mainly clays with ironstone,
Stock Route
No o4 25 Hugh River 6 mls We of main 1811 - 651 1000 2050 Sandstone then limestone.
Stock Route roads
Eastern 26 Palmer Valley 14 mls S.S.E, of 300! -~ 250! - 5068 -
H.SQ
Ne.6 Dud 27 Palmer Valley 400 yds E. of H.S. 120! 109t - - - Interbedded sands & clays.
Turner 28 Palmer Valley 12 mls S.S.W. of 1000 3052 01=20" loam & gravel,
H.S. 20'—310'S&ndst0ne‘
West Noe2 29 Owen Springs 20 mls S.W. of H.S. 67! very 03~30' alluvium,
small 30'-110'red sandstone,

West No,3 30 Owen Springs 20 mls S.W. of H,S. 150! 464 391 600 0'-20!' alluvium,
20!'=50" pebbly sandstone,
50'-150'red sandstone,

No«3 31 Hugh River - 500! - 280! 500 7270

Stock Route
32 Henbury 3301 - 200! Sands, clays & silts,
No,1 33 Lngas Downsg 10 mls S.E. of old 4751 100!
H.S,
Nos2 34 lAngas Downs 4 mls We of HeS. 4121 220! very Blue clay.
saline

Mbte Quinn 35 Henbury - 1411 110! very O'- 51 gurface soil,

No,1 saline 51=141" red clay.

Mt, Quinn 36 - - - - - dry - Ot= 26! limestone,
261-631  blue & white clay,
631'=75"' sandstone,
751-498! red cley.

Noa1 37 Palmer Valley 20 mlg S. of 74 - - - - 0'=551 clay,

) "+ Henbury H.S, 551741 limcstone,
hreyonga 38 Lreyonga - 400! - - 145 - 0'=15" alluvium
Nod1 151=400'gandstone
Mordicadatta 40 Henbury 20 mls W S W, of 1271 - 90t - 1216 -
H.S.

Mt, Quinn H.S. 41 Henbury 20 mls W.S W, of 34! - 30! 350 7340 -
Henbury HeSe HeSe

Cotton Bush 42 Henbury g mls N.E, of H.S. 160! - 100! - 6090 -
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Bore Ref, Depth Standing Supply Total dissolv,.
name Noe Lease Location Total  to first waker (galls. SALTS Strata Remarks
G53/1- Depth  aquifer level per hour)  (pards per
million)
Bowra 43 Henbury E.N.E. of No.,5 Bore - - - very 4698 -
good
Homestead 45 Crange Cke 82! - - 400 1914 -
3tuart Well 47 Orange Ck., 7 mlg N.NJMW. of HeS, - - - - - - Vo further information
aveilable.,
Nallysnum 50 Henbury 8 mls S.W. of H,S, 150! - - - 611 -
Maloney 52 Henbury 11 mls N, of H.S, - - - - -~ - No further information
available.
Crows Nest 53 Henbury 8 mls S.8.E. of - - - - 6654 -
No.5 55 Hugh River 25 mls W. of 2181 - 1551 - 960 O'= 14! soil,
Stock Route Henbury H.S. 14'= 190! sandstone and clay,
190"~ 218! dark sandstone.,
Nos141959/1 67 Areyonga 14 mls E, of 490! 150! 1501 ~ 795 Ol— 175! clay with some gravels Sited to intersect
Settlement 1751-370! eiltstone, Mereenie Sandstone
370'-49C"  fine quartz sandstone.
Palmer 68 Palmer Valley 3 mls W.S.W. of H.3. 80! - - 600 - -
Horse Paddock 69 Palmer Valley 9 mls S.W. of H.Se - - - - - - Ho further information
Well available,
1964/ 70 Areyonga 4 ml N, of 463 31 31 2500 651 Ol'= 4C' fine, white sandstone, 3ited to intersect
Settlement 40'= 721 sandy and clayey silt- aquifers within the
stone Pertnjara Sandstone.,

72'—225; silty sandstone,

2251-265" chocolate sandy siltstone
2651=340! clean sandstone,
340'=400! fine gilty sandstone,
400'=4251 chocolate shales,
425'=/63" sandy siltstone.

Pionecr Tuilts 71 Palm Valley 60 yds 3. of lodge. 180! - - 1000 692 - Sited within the
Lodge Pertnjara Formation.
Moe22 73 Palmer Valley 8 mls S. of H.S. 1401 - 701 small U= 20! loam,
supply 20'=140" yellow clay.

Salt Creek 74 Palmer Valley 2 mls N.E. of 2951 - - - 2938 0t= 20' loam,

Birthday Bore, 201-2951 brown sandstore,
No e/ 75 Palmer Valley 1% mls E, of 400! - - dry - O!= 20! limestone,

Mopoke Dam. 20'- 30! gypsum & clay,

301-39!  clay & gravel,
391=400! gandstone.,

Nos5 76 Polmer Valley 4 ml. E. of 2501 - - dry - CO'= 20! loam & clays,

Mopoke Dam, 201=250" red gandstone & mudstone,
Nos18 77 Polmer Valley 5 mls S.Ee of 226! - - dry - 0'= 6! tepeeil,

Turkey Bore. 61-226" interbedded clays & sands.
No.23 79 Pelmer Valley 5 mls W, of 2501 - - 2001 - -

Stevenson Dam,
Olunga Well 80 Angas Downs 14 mls N, of old 14! - 1! - 3037 -

H.S.
Yaua a1 Angas Downs 22 mlg N, of old - - - - 1013 -

HeSo
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Bore Ref, Depth Standing Supply Total dissolv,
name No, Lease Locatien Total te first waber (galls, SALTS Strata Remarks
G53/1- Depth  aquifer level per hour) (parts per
million)
Well 82 Angas Downs  $ nml.S, of old H.S. 14! - 91 - 4682 -
South Block 84 Angas Downs 4 mlg.N, of old H.S3. - - 231 - 11,009 -
Well 85 Angas Downs 4 mlseN., of old H.S, 27! - - - 4355 -
No,2 86 Tempe Downs Approx. 20 mls.Se of 70t 451 351 - - -
HeSe
Nos1 87 Tempe Downs In HeS. yard, 451 - - 1200+ 817 -
Salt 88 Henbury 7 mlse SW, of 154! 150! - good 20,285 Sited to intersect
Nallysum Bore. smell Stairway Sandstone.
supply
Dud 89 Henbury 34 mlse SuS.W, of HeSe 255! - - 6688 O 110! grey lst.(?travertine>,
10! =21' calcarcous sandstone,
211 =157 fn,med& coarse sandstones,
1571 —167tclay,
167" ~177'dark grey shale,
177! =198'blue~-grey limestone,
168! =255'calcareous shales.
Dud 90 Henbury 34 mlse S.SWe of 180! - - - 5882 0! -~ 3% loamn,
HeS, 3" ~107! silty sandstone,
107! 180! clean sandstone,
- 94 Angas Downs - 3471 - - - - - No further information
available,.
1961/ 2 95 Areyonga 10 mlss E. of 80! - 301 700 - 0! ~10'kunkar
1961/1 Bore. 10! —-80'sandstone.
1962/1 97 Areyonga 4 ml. S. of Amulda Gape. 285' 130! 126! 900 2140 0! = 2! goil
2! =83" clay & boulders,
83! ~130'sandstone,
1301 =223' grey & red shales,
2231 285! clays & sandg.
1961/3 98 Areyonga Close to the 360! - - - 700 O = 721 =% Sited in the Pertnjara
Settlement, 72V = 357" light brown, silty Formation.
sand,

357!

~ 260! brown siltstone.
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the other formations such as parts of the Pertaoorrta Formation,
the Winnall Beds, the Areyonga Formation and the Bitter Springs
Limestone are possible sources of moderate to poor quality
water. The remainder of the formations have extremely poor
water prospects. '

There are a large number of bores and wells in the
Sheet area (see Table IV) but unfortunately much of the
information about them is incomplete, The deepest bore in the
Shect area is the Hugh River Stock Route No.3 Bore
(Ref. No.G53/1-31, See Table IV) which reached a total depth
of 500 feet, The average depth of the bores is about 200 feet.
The standing water level varies considerably within a small
area but the regional variation is from about 100 feet in the
northern part of the Sheet area to 2-300 feet in the
southern part of the Sheet area, Salinities are also very
variable but again, there is a tendenoy for salinities to
increase from north to south, the maximum salinity of 20,285
parts per million of dissolved salts being recorded .from a bore
(Ref.No, G53/1-88 Sce Table IV) in the Stairway Sandstone,

Petroleum Prospects

Prior to 1963, many geologists considered the
petroleum prospects of the Amadeus Basin to be poor, However,
in 1963 three wells were drilled in the Amadeus Basin by a
combine of several oil companies and all the wells encountered
hydrocarbons. Ooraminna No.1, which was drilled to a total
depth of 6107, encountered methane gas in the Areyenga
Formation over the interval 3761 te 3906 feet and the flow
of gas was measured at 12,000 cubic feet per day. Alice
No,1, which was drilled to a total depth of 7504 feet, found
traces of oil in Cambrian strata at 3505 to 3555 feet, 3635
to0' 3360 feet, 6110 to 6170 feet and at 6860 feet, A third
well, Mereenie No,1 was drilled to 3983 feet and produced more
than 10 million cubic feet of wet gas per day from the
Larapinta Group sediments. In addition to these three wells,
four holes were drilled during 1963 in the Amadeus Basin to
searnh for phosphate, One of these holes - A.P.1, situated
on the south flank of Johnny Creek Anticline (Lake Amadeus
Sheet area), intersected nine fecet of o0il saturated and patchy
0il saturated core between 652 and 661 fecet in the Stairway
Sandstone. 0il was also scen in numerous fractures and vughs
below 661 feet in both the Stairway Sandstone and the Horn
Valley Siltstone. In addition, the eleven feet of Pacoota
Sandstone penetrated showed slight fluorescence, The
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carried out core analysis and established that the oil-bearing
core had an effective porosity of 9%, an absolute horizontal
permeability of 21 Millidarcys and that the oil saturation in
the pore space was 40%., The extracted oil, which was a
highly mobile black fluid with a strong napthenic odour, had a
density of 0.95 gms/cc.. The core was exposed to the
atmosphere for several days before core analysis and therefore
some of the more volatile fractions of oil are likely to have
been lost.

In addition to finding oil, the diamond drill holcs
proved that unweathered Stairway Sandstone and Hormn Valley
Siltstone contaih abundant black, carbonaceous, pyritic shales
whieh have the appearance of source beds., Other possible
souroe beds in the Henbury Sheet area are the limestones and
dolomites of the Pertaoorrta Formation, the Pertatataka
Formation and the Bitter Springs Limestone, (all of which
produce a strong petroliferous odour on freshly broken
surfaces), and the shales of the Pertaoorrta and Pertatatake
Formation.

Reservoir rocks occur throughout the stratigraphio
sequence. These include thin sands near the top of the Bitter
Springs Limestone in some areas; some of the Areyonga Formation
sandstories; +the more porous sands of the Pertacorrta Formation;
some of the Cambrian limestones and dolomites which have
fracture and "vugh" porosity; and the sands of the Pacoota
Sandstone, the Stairway Sandstone, and the Mereenie Sandstone.

Suitable caprocks consist mainly of siltstone and
shale intervals such as those in the Areyonga, Pertatataka
and Pertaocorrta Formations, the Horn Valley Siltstone, the
Stohes Formation and the siltstone of the Pertnjara Formation,
In addition, the Bitter Springs limestone and the Chandler
Limestone Member of the Pertaoorrta Formation are known to
contain interbedded evaporites which could act as suitable
caprocks,

'There are many surface antclinal structures in the
Henbury Sheet area but some of these are not closed at the
surface (e.g. the Seymour Range Anticline, the anticline to the
south of the Seymour Range and the James Range 'C' Anticline),
Others are breached too deep in the stratigraphic column to
have any petroleum potential (e.g. the Parana Hill, Walker
Creek, Petermann Creck and Gardiner Range Anticlines all of
which have been breached down to the Bitter Springs Limestone).
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However, the James Range 'A' and Waterhouse Range Anticlines
are closed in the Jay Creck Limestone Member of the Pertaoorrta
Formation, the James Range 'B' Anticline 1is closed in the
Quandong Conglomerate Member of the Pertaoorrta Formation and
the Palm Valley Anticline is probably closed in the Pertnjara
Formation, '

0il accumulation in fault traps is possible in some
areas, especially in the Chandler Range where a major reverse
fault places the Chandler Limestone Member with interbedded
evaporites against porous sands of the Larapinta Group and
Pertaoorrta Formation.

Possibly the best chances for o0il accumulation in the
Henbury Sheet area occur in the Palm Valley Anticline and
James Range 'C' Anticline and in stratigraphic traps due to
the pinchout of porous sands, Pinchouts are especially common
in the Pertaoorrta Formation and the Larapinta Group. The o0il
found at Johnny Creck Anticline is possibly the result of
accumulation in a stratigraphic trap. There are likely to be
many other such possibilities for oil or gas accumulations in
the Amadeus Basin.

Copper

Copper mineralization is known from four localities
on the Henbury Sheet area, No new mineralised areas were

~located during the 1963 field season and some of the information

mentioned below comes from an unpublished report on 'Amadeus
Copper Deposits' by A.D.M, Bell (1953).
1, Waterhouse Range (Owen Springs Prospect)

Copper mineralisation in the form of malachite and
cuprite occurs in the Goyder Member of the Pertaoorrta
Formation on the northern flank of the Waterhouse Range
Anticline, Some nickel is also present, The eopper appears
to be stratigraphically controlled and as no veins or
intrusives of any type are known from this area, it is thought
most likely to be of syngenetio origin. Five diamond drill
holes were drilled by the Titanium Alloy Manufacturing Company
during 1954 to investigate this deposit but the results were
disappointing and the project was abandoned.

2., Areyonga (Namatjira's Prospect)

Copper mineralisation in the form of malachite,
azurite, chalcocite, digenite, chrysocolla and covellite occurs
in a 'crush zone' or 'fault breccia' in the Eninta Sandstone
Member of the Pertaocorrta Formation about 10 miles east-south-
east of the Areyonga Native Settlement. This prospect was

"



6.

worked by Albert Namatjira at one stage. There is evidence of
possible syngenetic copper in the Eninta Sandstone nearby and it
is considered probable that this has been concentrated in the
fault breccia,
One mineralised specimen from the fault breccia
(Hy 402) was submitted for mineral identification and contains
the minerals listed above plus some possible enargite and gold.
The major constituent of the ore sample submitted was a fine
grained, steel grey admixture of chalcocite and digenite.
3. Alalgara Yard (Lalgra Prospect) '
Copper showings have been reported from the Pertaoorrta

Formation near Alalgara Yard about 22 miles north-west of
Henbury homestead. The copper occurs as pellets of malachite
in micaceous sandstone of the Goyder Member of the Pertaoorrta
Formation.
4., Boggy Hole

| Malachite has been reported from a 'ferruginous
oolite grit' exposed in the banks of the Finke River about
42 miles north-north-west of Henbury homestead, Bell (1953)
reports that 'the oolite grit band is variable in character and
from five to ten feet in thickness,' Unlike the other copper
showings this one occurs within the Larapinta Group sediments,
Miscellaneous

Evaporites occur in the Bitter Springs Limestone
Ooraminna No.i Well, in the Chandler Limestone Member from
Alice No.1 Well and also from a locality on the Henbury Sheet --
area (Hy 198). These deposits are so far removed from
major centres of population that it is unlikely that they will
constitute economic deposits unless a valuable evaporitic
mineral such as potash is found.

Thick limestone and dolomite sequences occur in the
Upper Proterozoic and Cambrian but are of no commercial interest
because of the high cost of freight. This also applies to
building stone which would be readily obtainable from some of the
fissile sandstones in the Upper Proterozoic and Palacozoic;
there is, however, a very limited local market in and around
Alice Springs.

The Jjasper found in the Areyonga Formation and the
Inindia Beds has some economic potential because it polishes
into attractive stones which are used in jewelry, However,
most of the outcrops where jasper is available in sufficient
quantities (e.g, Parana Hill Anticline) are highly inaccessible,
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In the vicinity of Running Waters, approximately
20 square miles of strongly ferruginized sediments crop out as
flat-lying deposits. A specimen of the ferruginized sediment
contains 43.5% Fe and 10% Si. Ferruginous and mangeniferous
deposits,in the form of surfacé encrustations, are found above
the Goyder Member of the Pertaoorrta Formation and up to
84.1% F203 has been recorded fpom a selected sample from the
Levi Range (Hy 106).

HENBURY METEORITE CRATERS

The Henbury Meteorite craters are seven miles west-
south-west of Henbury homestead and just north of the Bacon
Range. They were first reported by Alderman (1933) and have
since been investigated by Rayner (1939) who carried out a
geophysical survey of the craters, and by many other geologists,
During 1963, Dr, D.J. Milton of the U,S.G.S. carried out
detailed structural investigations of some of the larger craters,

There are at lecast 12 craters in the area north of
the Bacon Range and Alderman (1933) reported thirteen. The
largest crater (Fig.21) is about 600 feet in diameter and 40-50
feet deep. The craters are partially filled by alluvium and,
as they have a tendency to act as a catchment for water, they
now contain a thicker growth of trees than is found on the
surrounding plains. The craters occur in the Winnall Beds
and an unconsolidated conglomerate (of suspected Quaternary
age) which overlies the Winnall Beds north of the Bacon Range.

Meteoric material, including iron fragments up to
1704 pounds in weight, metecoric "glass" and fused rock
fragments, were very common when the area was first visited dbut
collecting by subsequent investigators has now almost completely
denuded the arca of this material,

The age of the Henbury meteorite craters is uncertain
but they are known to be younger than the unconsolidated
conglomerate and older than the fully grown Acacia and Mulga
trees in and around the craters. Uhfortunately, it has not
yet been possible to locate any charcoal (as the result of the
burning of trees igmited by the impact of the meteorite) for
radio-active carbon age dating, There are no reccerds of the
meteorites in the aboriginal lore of the area, The fact that
the form of the meteorite craters is still so well preserved
would suggest that the craters are fairly young. Alderman
(1933) has suggested the age should be reckoned in terms of
thousands of years but Milton (pers. comm,) has suggested that
the impact may have occurred several hundred years ago,
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Fig.21. View from the air of tho largost of the Honbury
Motoorite Craters.  Neg.No.g/6140

Fig, 22, Margin of tho main crater showing somo siltstono and
shale from tho Winnall Bods which was forced out and
over Quatornary seroo by the impact.

Nog.No.g/6139
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Dr, D.J. Milton hés made the following brief resume
of his recent structural work on the Henbury craters:-
'A geologically Recent meteorite shower at Henbury,
Northern Territory, Australia formed twelve craters in shale
and sandstone dipping hbmoclinally about 350 and in overlying
alluvium, The largest crater, formed by the impact of two
objects, is an oval 660 feet long, 500 feet wide, with the
floor 30 feet below and the crest 5 to 20 feet above the
surrounding surface. Bedrock units in the walls are markedly
displaced outward, Folds formed in both the lower and upper
portions of the wall.., Many are overturned outward and break
thrusts are associated with some anticlines, One such “nappe"
overrides the pre-crater surface for sixty feet or more,
Elsewhere on the rim are¢ overturned flaps of the Meteor Crater
type, some thrust outward as well as overturned. In some
segments of the lower wall outward displaccment increases
downward, so that these segments appear as if they had been
hinged at the top., Structural blocks separated by faults
'H characteristically are interlocking, even where the displacement
v between them is considecrable, Apparently dilation accompanied
\R impact, so that structural blocks moved more or less
R independently of their neighbours.,
At two of the smaller craters ejected fragments from
thin sandstone beds lie in straight lines radial to the crater,
One pair of such rays emanating from thc two intersections of a
bed with the rim have their outer ends connected by a loop,
in a patterm similar to that of rays and ray loops around some
" lunar craters.'
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STRATIGRAPHIC COLUMNS AT SELECTED LOCALITIES PLATE 1.
ON THE HENBURY SHEET AREA
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L PN some clay petlets. Some minor siitstone nterbeds. wicecoous siltstone Cruziana.
P
, (Hy 82) o Hy 6! ot 250" Hy 62 at 340’
(o)
STOKES STOKES HORN VALLEY
FORMATION FORMATION SILTSTONE

Bureau of Mineral Resources, Geology and Geophysics, April 1964

To accompany Record 1964/40

SEYMOUR RANGE

Hy C2
(Henbury 11/5084)
PERTNJARA
FORMATION

MEREENIE
SANDSTONE

|
—

STOKES
FORMATION

Plate 2

Grey ar white, well ro‘ﬂ\ded‘ pooriy sorted,
friable, weathers “pale brown. -
No outcrop. Scree.

White or grey, friable.

Red-brown, poorly sorted

Scree. No outlcrop. R
White, weit 'oungcd and sorted, friable,
weathers pale brown.

Pole brown, friabie, some mud- pellets,
weathers brown.

G53/A1/4



MEASURED SECTIONS OF LARAPINTA GROUP UNITS

ON NORTHERN HALF OF HENBURY SHEET AREA.

Scale: 1" = 100 Feet

JAMES RANGE
Hy- Cli
(Henbury 4/5024) )

MEREENIE SANDSTONE

4 4094’

Scree. No outcrop

Plate 3

/ 3892'
- //‘ \
. / \
/ |
/ *
/ Q
~
/ Iy \ Quaternary galiuvium. No autcrop
<
/ 3
L3
Q
LS
y \
|
n !
/ \
/ \\
/‘l \
/ \
1
/! © \
/7 W i
/ x
Q ' ‘\
. ~ 3490 !
/ %Y
/ !
. Scree. No outcrop
/, :‘:";94. T . QI = Pink, weathers red, resistant. (My i141)
// Scree. No outcrop.
,/"' \
/ 3385’ !
/ 6\
' I S 1
/ S \
MOUNT SHADY R Pink or rarely yeilow, weathers rec. contains brachiopods,
/ i Rl eis N t ites. {Hy 140)
Hy RI / it Al S R pelecypods ond triiopites. {Hy
/ \
1
(Henbury 6/5077) / L \
-- \
/ U y
/ 3283 .
AREYONGA \
1
Hy R4 MEREENIE SANDST/O/VE - E % Yellow, pink end grey, weathers yeitow. (Hyi39)
(Hefblxy 3/5090) / 32221 Siltstone. Green, pcorly exposed. Sandstone, white or
—“—32'“ 3208 B Rt pole brown; mud peliets, weathers dark brown
STOKES FCRMATION "
Scree.  No outcrop, rubble of siltstone and himestone
31764
_ e o / 8 e SAREBIARE ~WNUe 9 Dl green, weiofounded acd sortedy— o —— - - = - T e e e - T T
2[ Scrgstons -white , fine, well sorted 3149 4 friable, (Hy 221} Siltstome-green. Limestone-grey, some
llets (Hy 2!9,220)
9 L.mestone—grey , brown & fawn . fine grained. pe y \
W~ 0 i
< \ \
X 4
L3 / \ \
S / b '
: / \ Quoternary alluvium. No outcrop
/ \
. \ \
W \
X \ |
S / \ “
1
) 7 \
3019 ‘ / 3015" _
/ e : - Pale brown, well rounded and sorted, friable.
- / 2998~ Si .
< / o
! 208" \ White, pate yeliow-brown, well sorted,friable. scree. No outcrop,R
! \ .
\ 2968 \
A / K S White, grey or qreen, well rounded ond sorted,
! \ 2932 @ \ wecthers brown \
! \ \
\ \
i
\ \ Scree. No outcrop, much pelietal phosphatic
. . // \ material. (Hy218) \
1 (=] \ / 2866 \
Grey-green and yellow- brown. W : \ \
x
| E Sandstone ~white, well rounded and sorted, wecthers
ZLE *
1 / g , brown Siltstone - green, soft.
/ \ \
£ \
’ \ z / < 2793' L \ ‘
i [+) / \
S / “ \ ‘
i <
I g Concealed / Scree. No outcrop (My 138, Hy 217)
i 2751 ' F= E 2753 - mm oy Sandstone -White, well rounded and sorted; weathers
B 2 740 T brown. Siltstone-green
g f 4 White , pale grey ond pale yellow-brown, moderately
E 2713 = frioble, well sor'ed\ /
2 /
3 /
<
™ /
/ Scree. \No outcrop
/
/
// il
Concealed. // |
// 2568-— \
. /, s Sandstone; white, well rounded and sorted,
‘: / : weathers brown. Siltstone; green, soft.
2 / X 2519" \
2513" ® / x \
- / <
/ E | White, pale brown or red - brown, weli rounded
/ “ ond sorted \ ‘\\
|
/ 2456 \
/ \
b Y Mi / \
t
;‘ . CoPy Sondstone - white  Siltstone - grey - green. / Scree. No outcrop \
@ N \
~ / . ‘\\
N / 2383 .
~ i
(7 / \
\
2343 : o White or paie brown, well ioundéd ‘,\
. P White, cream, well rounded, weathers massively, \ \
phosphatic  brachiopods. ‘ \ \
. \
2305' ‘ A \
2296 \ ;
A \ -
i Poorly exposed, white, pole brown and Qrey. / \\ \‘
: . S \
U KRR i t - .
22601 Poorty exposed siltstone with interbeds of red Scree  No outcrop. . \
H brown Ilimestone ond white sondstone. g \ \
Wwhite, moderately to well sorted . E \ \
\
L 2240° N 221 'Yl = ® orly exposed, ostrccods and graptolites (Hy 214)
. White, wel!l sorted (Diplocraterion) (Hy58 at 2180') t:‘ 2207 = Green, poorly P N N 9 \ ¥
1 2194 SN 3 \ \
3 '
Hy 6C at 2200) \
' Grey'sh yellow 2170° (Hy Scree. No outcrop. \ ‘
2171 l: \
3 2150 T i \ Grey. \
3 2146 = \ y _ \
> \Scree. No outcrop.
2118’ 1 — G| = i I q
> 2106 T —-q Grey or yellow, recrystoilised n ploces, weathers dork brown.
2 !
: 3 AN Vo
Qo * \
> Scree. No outcrop. \ \\
(7Y \
~ N ] 20531 \ \
» \ White, well rounded and sorted, hord, weathers pagle brown
. 2028
S S . W - . . . .
N g —=- Mi 2 Poorly exposed, green ond grey - green. 3 Grey- green s:tstone and shale with thin interbeds
':" L S _ P = of white sandstone and nodules of phosphatic rock, ¢ led \,\
@ - < : oncealed.
;‘ g (6 bands seen) (Hy 51, Hy52,5y53, Hy54, Hy55,Hy56, \
> g Hy 57, Hy59) 1965" — SR S White, poorly rounded, moderotely well sorted;\veothers\
| 19 56 'fikt = ol — b= == pate brown \ \ \
1942 B Scree. No outcrop. N\ e 4 - R e e T e - T e e
] ; - S S—_— T —y T - P P e —TTr Te; WeTT-Ttlnded ana sort®d, mud peliets. \
Br———— e 1S — 1917 Scree.  No outciop. -
a x 130T" s Ei] Si oo White, well rounded. moderately we!l sorted, weathers pale brown
892" = Sji mx White, well rounded, poorly sorted \
, o go o= omox White, well rounded and sorted, forms o scarp.
1874 N\
\ N
— Si ) *\
% o White, well rounded \
R z 1820’ ” { vother . , \
: - 3 '8 14 uvey./-.n e's massively. 1816 N :
m-¢ 1 - Si White, pole yellow toc brown = , caga = ) ; \
v g : ! + P y : © / S . White, well rounded and sorted, wecthers pale brown.
1 / 1791 Si mx N
\_ White, moderately to weli sorted \\ R
.
1763 \ Vo
\ \\ \
N\,
N White ang grey, poorly to well sorted, we!l rounded " \
\ {Hy 49 snc Hy50)
N
Grey — greer, partly calcareous. N\ \
Pale yelicw- brown ond pale grey, well sorted, well Scree. No outcrop. N \
rounded, friabie 'Cruziana’ (Hy 47 and Hy 48) \ WATERHOUSE RANGE
\ Grey - green and white, moderately to well sorted. N \
{Hy 43, Hy45, Hy46) \
Mi i Pooriy exposed, yellow- brown and greenish grey Y Y Y \ \ Hy R5
N wn.te cnd pale yeliow-brown, well sorted, welli
o raunded. porous, moderately frioole, (Diplocraterion) \ (Henbury 175188 )
. \ {Hy44)
N \ MEREENIE SANDSTONE
N , (578" \
N A 4
A y \ .
b
B W 3 \\
1542 - ) Quaterncry alluvium  No outerop (Hy 213} [
:(' w Poorly expcsed, grey - green limestones, fetid \ Sy
~
> £ i - -
2 White, yeilow - brown, moderately sorted, well rounded, 5 cdour Iy NES - Siltstone:- grey-green, ‘aminated
: . frioble. (Hy 81) E s Q: ) Limestone - Blue- grey and grey- green
t 1494 - 3 &~
; zlG e S
§ R White, well rounded, weathers 3rey g
Si ==
1450
| =
: 432 b . 3
: 32. Concealed. W s B Y White, moderately and wel! sorted
White, purple- brown, yellow-brown and greenish yellow, — 14 21 2 1418
frigbie E
g Quoternary olluvium. No outcrép
Q 0
S 1378 3 Partly conceoled, white, red- brown, friatie,
) . o Sandstone-pale green. pooriy rounded and sorted, e moderately to poorly sorted. Diplocrateri
1348 weathers brown (Hy:36, Hy2!!) ) y poorly sorted. Diplocraterion
White ong yeliow - brown, well rounded, moderately ' Quoternary alluvium No outcreP .
. . \ 1338 (Hy 271 ot 1396') (Hy272 qt 1480")
sorted
i Concealed White and fown, moderately and well soru‘d, well , Concealed
e = rounded. Some cioy peliets. Some beds of Pipe- 1289
1270 , 1279" White.
rock, S
cree. No outcrop.
- White, cream and yellow - brown, well rounded,
i p - moderately sorted.
! 1206 Ll e |
| =M » Poorly exposed, grey- green ond yellow-green.
't HEX: ”
- 4 (Hy269 at 1190') (Hy 270 at 1260')
‘ Mi . Siltstone; pole greenish brown.
I Scndstone; white (N.B Hy80 at 1070") Ry
126" White, well rounded and sorted. weothers brown. , __“—__ .
i 1133 T . P 2 White, well rounded pebbles up tc /2 diometer,
| ' TR e I v " .
1124 Phosphatic peltets up to | diameter (Hy 350)
1090 '+
White, well rounded, moderately well sorted, friable,
e weathers red-brown.
J q| Pale greenish grey (Hy 79) Concealed 1063
W
£
Q
: 1010’
e - @ Cg' P White, yeliow- brown and paie grey, moderately
2 il ) )
< . and pooriy sorted, well rounded, (Diplocraterion ) White, well rounded ond sorted, weathers - - White and pale yellow - brown, scattered clay
o m White, weothers massively, hard. (Cruziana) (Hy 39 and Hy40) brown. mx Si peliets (Cruziane) (Hy268 at 1034")
AR ’ s . W
B3
q1 o Pole green and friable. (Hy35 and Hy 37) E
W ©
g ‘ Q
N | , <
LY 893 ©
869’ Q
X .
< (il Pale grey - green. {Hy 36)
L]
] White or grey, weil rounded and sorted,
: weathers brown.
. ; T g
Mi Lorgely concealed, pale red-brown ond friable . Wh.te, wectmers ,eiiow-—Drown, hard Some cloy N ,
" B Whit
peiiets (Cruziona) 798 e, hard
f' . White, well rounded ond sorted, weathers grey
A . i
: ‘m-¢ Si Whit ] or pale brown LA White, yellow- brown and grey - brown, weathers
S 1 g ite and fown, hard. fo orenge - brown. (Hy273 of 758')
N}
O Concealed.
< , !
N 636 | 648"
i‘ Red ~ brown or grey, moderately rounded, pcoriy T8 e i
: sorted; weathers pale brown - ST White.
[\ !
L 2 582 ' Whi
[:¥ L g ite, moderotely rounded and sorted,; weothers
Ehaaiiee N .
} - aQ 563 red- brown.
I White, with some scatterec clay peliets. Some
! White, well rounded and sorted, some clay peliets, thin beds of 'Pipe rock'
L S ;; : s White, hard, some beds rich in clo pellet weathers grey. Some trilopite frugments {(Hy207) E
e . . Pale red - brown and yeilow- brown, moderate} - ! ’ y pellets 490" N
m-c Mi ! 4 g s L (Cruziana) (Hy 34) 8
frioble Q <
< . Q
!. ‘ N Scree.  No outcrop
i
Pale brown, moderately rcunded, poorly sorted, Conceagled.
soft; mud pellets.
| 2 - White, moderately frioble (Hy33) , Grey, poorly sorted, moderctziy rounded (HyZ08)
359"
Scree. No outcrop.
Grey, poorly sorted, moderctely rounded.
Red- brown, poorty sorted, friable, weathers !
brown
i Grey, well rounded, moderately sorted
| Conceateq. White, weli rounded and sorted, mud pellets. — e White and pale yellow- brown Many clay
e . Y ow pellets in some beds (Hy267 ot 192')
i White, well rounded and sorted, huord, weathers
S ’ red - brown.
V'ZI"Y"I‘C ) - White, fown and yeilow - brown, weathers
Si massively. '
Ll
131 142!
L
Pale yellow and white, well rounded, well sorted, White, weil rounded ond sorted, frioble
surface siicified and ferruginised, frioble, porous. White ond pale yellow- brown, scattered
65’ Some clay pellets. clay peliets.
-’ol 1
Concealed
—'i 5 13' Concealed.
o' White, well rounded, well sorted, surfoce silicified, friable, porous. o' Scree. No outcrop. 1o’
(] —— v T . ‘
[Epladl vl — o' o — = % Si White, moderately sorted. (Hy 266)
Vv VAW,
PERTACORRTA
FORMAT/ON PERTAODORRTA PERTA
FORMATION O0RRTA
FORMATION PERTAOORRTA
FORMATION

Bureou of Mineral Resources, Geology and Geophysics, April, 1964.

To accompany Record 1964/40
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HyC 2
( Henbury 11/5084)

MEREENIE
SANDSTONE
'*"L’~"'ﬁ—' 1069'F
—~—
—
—
\\ HyS |
—
—~— ( Henbury 14/5203)
T
~—
2 \
o
: \ \ MEREENIE
< \ SANOSTONE
b —
& B
S \_1‘____ 805.- 5 -
L'
j z
| o
Iy
<
x
«
» <
W Concecled
x
(3
~
“»
[
HYR 7 x
o
. - ! ~
‘ (Henbury 11/5071) ® .
- e — _
—_— - T 483’
_’/4// P T %No oufcrop.
/ -
e —~——
44s:: —— — | d | White and red- bBrown, medium bedded sondstone
X 439 = Purple and green, poorly exposed. Ki, KeM @with cloy pellets and interbedded _red- brown
e Sandstone. White, well rounded, poorly sorted, ’ =
418" Ca ¥ friable. Some mud pellets (Hy 167) siltstones and siity sandstones. —
Siltstone - green.
Scree. No outcrop.
[ 375: White, hard, poorly sorted and with some Concsealed.
365 mud pelliets.
1& ghln.':ldlgmly sondy.
Yy onceqled.
2 321" Brown (Hy 166} Whits petiefai phosphorite, pellets flottened.
() Pale brown, well rounded and sorted; friable ;s Concealed
o 301’ with some mud pellets, 459
: White, creom, yeHow-brown and mottied, friable,
3 ; ) w indistincty bedded with numerous gostropods
< ' White or pcle brown (Hy 165) g jowards the fop.
“ 263 by Con led
| g ceale
Scree. No outcrop but some phosphatic 5 White, silty (sorthy), ircegulorly bedded
i material. ““ =—<@ wh b w Concealed
| B ite, grey and pink~ brown
| 2 T arey White, silty (earthy), irreguiorly bedded.
i . 3 Concealed
180 @ » Mottiled, lrlgble. silty, irregularly bedded with
. Q < “chewed up” appearonce.
N , ] Soft and white or pale- brown. : x White, tough siltstone.
N ::g' ‘ o i 8i 1 .o-7~ White, well rounded and sorfed. @ =
X : . i t i6 <
[ 123 . ® Pale brown or whu.te, soft (Hy 164) l s ~ Mottied, friable, siity, irregularly bedded with
~ — v Pate brown or white, well rounded, moderately » 2% - oy A
< 108" - % . < chewed up appearance.
N B sorted, pebbly in piaces. x :z}g White, red—brown and pink-Dbrown.
[ 77! —x ® Sandstone - grey or white, weathers grey or x 230"
i paie brown (Hy 163) ~ : Well - sorted, poorly rounded, extremely friabie,
i Siltstone - grey or green, weathers green. : clean blocky sandstone.
_ i « ite and brown
Limestone - 6rey, yellow and pink, recrystollised, . . . Interbedded red, yellow, cream, white a w
S thars ye““‘. Fossititerous. with nautiloids, ==Kl ]I)/(( White, well sorted to poorly sorted, friable, porous. R c?oru to very cooru! poorly sorted sandstones
brochiopods and gqoastropods. (Hy I61,162) Ki M}— with ?ronults, om'i fine convolut'cg b:mds'on“
Siltstone - grey or green, soft. : ) ond siltstones; micaceous ond friable.
Scree. No outerop 1434 7"___ 0
\ == @ Dark grey— green. / PE:TA?rooRNRTA
T / FORMATI
\ \
PERTAQORATA _—
FORMATION \ — -
- Kt r Whit(well sorted to poorly sorted, friable, porous.
PERTAOCORRTA
FORMATION
Bureau of Mineral Resources, Geology and Geophysics, April 1964. To accompany Record No.1964/40

MEASURED SECTIONS OF LARAPINTA GROUP UNITS

SOUTHERN HALF OF HENBURY SHEET AREA

Scale 1"= 100 Feet

( Henbury 14 A/5137)

HyS 2

MEREENIE

SANDSTONE
——— % 790’

b4

(e

~

<

=

[ o

o

ke

’ .

(%]

1)

x

o

[

n
T 370

(]

2

e a3

[/

Q

-4

<

w

148"
127!

s i25

<

2 )

@ 96

<

-

“

PERTAQORRTA

FORMATION

&

Mi
o K

Plate 4

Scree over Stairway Samdstone

Mostly pale yellow, friable sandstone, thin to

medium bedded, with some siltstone.

Concealed -

Pink siltstone
Pole yellow, well sorted, with clay pellets and

"chewed - up” oppearance.
Concealed

Poorly sorted, weil rounded
Concealed

Fine to very coarse, poorly sorted, well rounded,
gritty sondstone with some beds of gronule

conglomerate.
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MEASURED

SECTIONS OF PERTAOORRTA

HENBURY SHEET AREA

"
Scale | = 100 Feet
.
PETERMANN HILLS
v RS Hy R2
(Henbury 2/5008)
(Henbury 7/51511
PACOOTA
SANDSTONE PACOOTA
SANDSTONE
4
— e - - _ _ — - P14, EREENENEEES DUS .
- Silstone and _shale — yellow, fawn and white,
; micacecus, laminated. . oL
| — - Ml ; - - Ca Yellow siltstone ond shole with interbeds of white
T sandsfone. (Hy 65 (Cruzigng) ot 2i100")
“ . .
1 ~f-m- Sandstone - yellow-brown, moderately sorted,
| *7 } partly  silicified
3425 N
fom’
- G . .
White, gypsifersus at surface.
i Mi Partly concealed — some outarcps of sancstone -
f;fn'i yellow - brown, fawn, some clay peitets. {Hy 76 {a), (b)) x Ca, Fe Yellow ond cresm. strongly ferruginised at surface.
]
1]
x
W
=
S | =
R H g
f-m S

= R IS

3 3ot

()

= Concealed

- 30444y S L i — i
Yellow - brown  dolomite, grey colitic iimestcne,
= Ca, M brown sondy Lmestone ard rolcgreous ndst om Y
, | sa one come Poorly exposed; white sandstone with interbeds of yellow
Hy 75 i i
(Hy (o),{b),{c),(d), (e CO, Si siltstone ond shaie. Clay pellets common,

4

3 | #

N .

>

<

©

>
2914
. i
Largely concealed. Some beds of fown ond white, 1423" —
= Ml, Ha thin  bedded, micacecus, fine sondstone. Halite Yo Mi Red-brown ond purple-brown siltstone and  shale; Some
' = 1
Cseu\dorrorpns on ‘he bedding planes. thin interbeds of fine silty sandstone.
f
AN
i o .
. ~ w et N
f o - oL
P = -
- 18
. = ]
2784 - ~ | >
. .
‘ i . i EE
T Sandstone— pale red-brown and fown with some I 8 -l . Mi. Ca Pole red- brown, fawn ond cream, moderately friable,
! —_— cloy pellets. g f-m ) ' moderctely sorted; calcareous in paort. Ciogy pellets common.
% <2: L
Siitstone — red-~ brown, laminated and micaceous . 2 »n
: o
! === ¢ 5 - .
: Mi, Ca ; g
: Dolomite ~ pink  and fawn, partly sondy, cross Q <
- w =
lominated and fossiliferous (Hy 73) E
R .
| ¢
. .
! ! < N
| =~ ~
I . @
! i - @
; 1 o
. IS
b < -
| : =~ ]
Lo R x I
B T FEE o8 =
; ‘ / | R
: M
! ; . i ;
i N :

i ) i
I R |
| i i .

] ! L

i i |

1

i
| ]

! - / Low
: « f-m. Pale  red- brown, opaole pinkish brown. cream and . ‘g
Pow Lo = = e white, banded sandstone. Some beds contoin mony ;W
| o o . Mi ! = ——

E T clay pellets. Minor interbeds of siltstone and ‘ .71 Red- brown and purple~brown siltstone and shale
L= i sty fo sondy limestone (Hy 71) {Hy 72) = with  some thin interbeds of fine silty sandstone.
| PR |
" N ’ 2 ——
| S ) : =
Pz . / -

2 [T, a

» o s W

a e ) QO

= o W

Lo . Q

q N .

[ L
Loz L

P4

<
] e
S
I ow :

e
| w
Looa .
| 2054"4—
| Sondsign,e,—pole pink-brown ard white, frigbie
1 1 - Red-brown and purplg-brown, moderately sorted;
! | s and porous. — = Mi, Ki ‘
Pl F: - == ’ many clay pellets.
{ I
! I N N Siitstone _and  shale — red- brown, grey-green
i . afd
! S ond paie  pinkish brown. Purple-brown ond red-brown with o few thin
! Ll y = sandstone interbeds.
i /7
|
> !
o ~
: i == M'1Kl - Pyrple-brown, and red-brown, mcderately and opoorly -
E—J . o = )3 sorted. Weathers massively in pert; some cloy peliets
I f—wam g
e g
) '/v
! /
! /
l ,
|
' Y
T g ' ) )
T Mi Red-brown silistone and shale with minor interbeds
: = Mi
o . = . )
o ! 7 of calcoreous, silty sandstone.
o | /
S ,
ﬁ // i
a .
/ E
) % 7 g
| ‘, — ’ . o 263

o« R 3
i g 7 Grey-green siltstone with a few thin beds of yellow

E e st Mi,C’I - greer. calcareous, glauconitic  sandstone

E —

K 'Y
i Q
Red-b J | ! R
. ed-brown, grey-green and curple- brown. poorly
= MI, Ca ¢ 9 ‘ e 2!
o exposed siltstone ond shoie with o few thin | 183

= ] ! Poorly exposed siltstone and sha'e with 5 beds of

o} - beds of tawn and cream fimestone and purple \ - ql - ]

= N i white platy sandstone. Some c¢lay pellets.

a — ] - brown, tine sandstone. |
Lo /= ’

Cg - /

Q il
; |
o /

{ : Dark purple-brown and pole yellow- brown poorly sorted.
! _ Some cloy peliets.
S / I
— Concealed.
/7
? PERTATATAKA FORMATION
/
. JOR AREYONGA FORMATION
/ //
re / /l
1——1310' /i
! ;
E Sandstone — pole- pink, purple- brown and white,
: g R / friable; partly sjlicified and piaty.

w = = - Mi ; ,
= Ca / ;

W Siltstone - red- brown and purple - brown

S 1204 /

3

t,\, 1204 /
-9 /

Z V4 /

: . // J

/ Pale yellow- brown and red- brown, moderately /
‘ ; sorted, some ciay pellets; forms resistant
3 ridge. /‘
! I~ /
i !
: «T*Oﬂ&
o
i i !
i
o
| ;
i i /"
! /
! /
o Concealed y
|
|
' {
: /
? /
i /
!
j
o /
| /
/ ;
| / /
/ /
/
. / /
l"’ |
® 694
S m - = Kli, QI White and creom, porous ond friable with some ciay peliets.
b .
. : ) .
= 672 = Sondstone — dark  purple-brown, calcareous, qlouconitic, frigble, weothers massively.
e - E Limestore — yellow—brown ond grey, fine grained; some phosphatic brachiopods.
,o::l—l—‘*—J-_l‘— Mi, Ccaql Giltstone  and  shale— grey-green and red-brown.
635 ————=
. X
o f-m ) White, red-brown and purpie-brown, friable and porous
[ S Mi, Ca, Kl .
5554— /
/
i ,
Mi , Red- brown and purple- brown.
i
|
i
‘ / Poor outcrop. Dark gqrey, fcetid, cherty limesrone and dolomite.
i y
{ /
|
; - Mi Largely concedled, some outcrop <2f red- hrow~ s itstone,
P /
P /
; /
1 ;
| /
i ! 310 Red-brown, moderately sorted, flargely sthicified and hard, weathers
o mossivey in  port.
Mi, FI, Si
x . .
W /1 Red- brown, poorly sorted, with angular to subahgu.ar chert fragments.
& .
E Mi, Fi, Si Very large clay pellets (Hy 70.
b3
w
Pz [
2
U) K .
a /
2 - 'T P
' : Red-brecwn and puarple- brcwn, moderotely to pcorly sorted; partly  silicified
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