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SUMMARY 

During 'the winter of 1963 the Henbury 1 :250,000 
i 

Sheet area was geologically mapped by means of reconnai~sance 
traverses from a base camp near Tempe Downs airstrip. 

The oldest rocks exposed in the area belong tp the 
, 

Upper Proterozoio Bitter Springs Limestone which is ove~lain, 
in the north-west corner of the ~ea, by at least 15~00p feet 
of Upper Proterozoic, Cambrian, Ordovician and undifferentiated 
Palaeozoic eediments~ 

The Upper Proterozoic sediments are thickest in the 
south-wost c orner of tho area and include both marine and 
aqueoglaeiaJ. sedime,nts . In late Upper Proterozoic times a 
sequence consisting largely of arenites was deposited in the 
south While lutites and carbonates wer e deposited in the north. 

The Palaeozoic section is thickest in the north-west 
quadrant and includes marine; transitional and continental 
sediments. During the Cambrian there WaS very little 
sedimentation in the south-west part of the area but a thick 
sequence of mainly transitional sediments was laid dow~ in the 
north-wast quadrant and a thick sequence of mar!ne sedimont,B 
was deposited over the eastern half of the area. During the 
Ordovioian, a thick layer of predOminantly Shallow water, marine 

.;; srem tea and luti tea with minor carb onates waS deposi te.d 
conformably 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 WaB laid down 
disconformably on the Upper Cambrian sediments. The break in 
sedimentation in the southern area occurred during the lnte 

" 

Upper Cambrian and early Lower Ordovician. 

The undifferentiated Palaeozoic sediments rest both 
c onformably and unconformably on the older sediments and thin 
from north to south. 
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They are mostly continental deposits but include some marino and 
transitional sediments" 

Thin sequences of Mesozoic and Tertiary sedim~nts 
were depOSited unconformably on the Palaeozoic sedimont!3 after a 
long period of erosion. The MesOZOic sandstones and claystones 
are tentatively correlated with marine sediments of pos~ible , 
Jurassic age on the Finke Sheet area. The Tertiary sepiments , 
include conglomerate, s andstone, shale and .limestone; they 
contain a freshWater fauna in places. 

There is evidence f or six periods of folding or 
.. , , 

warping on the Henbury Sheet area but only two major orpgenic 
episodes have been recognised. The first of these is 
correlated with the 'Petermann Ranges Folding' and occuprad 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 compressional 
force cnme from the south during the 'Petermann Ranges Folding' 
~d from the north dUring the 'Amadeus Basin Folding'. The 
folds which resulted fro~ these stresses trend west-north-west; 
the earlier folds have sharper troughs and are smaller Gshorter) 
than the later ones. The folds are probably eupratenuous and 
have complex coree (possibly due to presence of evaporites 
within the Bitte~ Springs Limestone and Chandler Limestone 
Member of tho Pertaoorrta Formation). It is suspected that 
there is a decollemont between the Bitter Springs Limestone and .. 
the underlying r ocks; 

Seven major longitudinal thrusts end numerous 
smaller trans~erse faults have been recognised on the Henbury 
Shoot area; the major f aults aro probably 'break thrusts' 
associated with tho folding. 

Approximately 70 bores have been sunk for water in 
the area ' and the standing water level varies from about 100 
f oot in the north to between 200 and 300 feet in the squth. 
The salinity of tho water increases to tho south; .. 

Phosphorites have boen found in the LBrapinta Group 
sodiments throughout tho area and during 1963 two diOiaond drill 
holes were sunk to investigate those deposits • 

A number of aroas with surfo.ce showings of socondary 
copper mineralisation were investigated but no new depOSits 
were located. 
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The Henbury Sheet area has potential source, reservoir 
and cap rocks and contains a few surface structures sui t:able for 
the accumulation of oil; unfortunately, most of the anticlines 
are breached to Upper Proteroz oic level. The most prGmiSing 
structures are probably. the Palm Valley Anticline and J~es 
Range 'C' Anticline (if closure can be demonstrated). The 
intersection of oil-benrihg s~nds in a breached anticli~e 
(AP1 - Johnny Creek Anticline) on the neighbouring Lake 'Amadeus 
Sheet area during 19.63 has painted t o the possibility of 
stratigraphic traps • 
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INTRODOCTION 

General 

During the period from 25th May to 2nd ' Octobe~ . 
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 ?f-c~J.ls and Stewart the sO\1thern 
quarter. This IC.a:pping was done as part of the Bureau' 8 

programme .to map ',ho Amadeus BaSin at a scale of 1 :250,000. 
Palaeont ologists J;G. Tomlinson and C.G. Gatehouse spent . , 
part of thc field season in the area, collecting fossil~ and 

'examining those already collected. 

Locati on and Access. 
The Henbury Sheet area lias. between l Qtitud es 240 and 

250 south and between longitudes 1320 and 1330 30 1 east. Access 
to the aree is by the main north-south rond which crosses the 
eastern side of the area. Graded r oads run from the main , 

highway to Tempe Downs homest ead, Waller" Ranch nnd Angas ·.Downs 
homestead • As well as the r oads thore aro numerous 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 average ra~nfall 

of less than .10" per ' annum. The rainfall is very irregular 
1 

but it is primarily a summer rainfall. Less than one ~nch 
of rain was recorded during the wint er of 1963 and the Whole 
of the .'area is at present ' suffering from serio~s drought 

. ! 
condi tions. 

Summer temperatures are very hig~, with a maar daily 
maximum above 100°F for many we eks. However, winter 
temperatures are very pleasant with a maximum temperature range 
of 650F to 85 0F. The winter nights are cold and frosts are , . , 
quite common towards the end of June and during July. 

The prevailing wind is from the south-east, but the 
strongest Winds blew fron the west and north-west during the 
1963 field soason, 

. . 
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Development 

The only settlements in the areG are the Henbury, 
- , 

Palmer Valley, Oro.nge Creek and Tempe Downs bomesteads; : the 
Wallera Ranch and .Palm Valley tourist camps and the Areyonga 
Native Settlement . There arc very few fences on the wostern 
half of the area apart from stockyards and holding yards near 
the homesteads and some of the bores. However, on the eastern 
sida of the area there are some boundary and other fences on the 
Henbury and PalmI-YaUey properties . Thoro are "bout 70 
water bores on tho, Henbury Sbeet area. 

The majority of the people living in the aroa are 
engaged in cattle raising but the tourist industry is becoming 
increasingly important in the winter months . The main tourist 
centre i s Palm Valley but tourist s also stay at Vlallsra Rancb 
and thelf$gps -twOCk and King Canyon pass through the area. 

A number of government employees are engaged in 
running the school and hospital at the large Arsyonga Nativo -
Settlement. 

Survoy Method 
. The mapping 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 day s to viSit the more inaccossible areas and to ennble 
quick comparison of widely separatod sections. The geology 
was plotted on air-photographs t aken by the R.A~A.F. in 1950 
at a scale of 1:46,500; The geology waS later transferred 
from tho air-photographs t o controlled photo-scale overlay 

- - -
sheets which ware reduced photographically, and then redrawn 
at a scale of 1:250,000; 

Sect ions were measured at selected loca~itie9 using 

a 300 feet steel - ~3pe 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 shovm Bpproxi~tely in Figure 2 and more exaotly on 
the 1:250, 000 scale map • 
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PREVIOUS GEOLOGICAL INVESTIGATIONS 

Since 1860, the Hanbury Sheet area has had a constant 
stream of explorers and geologists passing through it. To the 
early explo!ers, 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 na~uralist 
• of the expedition) made geological observations of a very 

general nature. The same is also true of Giles who was in the 
area in 1872 (Giles, 1889) and Gosse who passed through the 

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

I 
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 (Chewin~, 1886) investigated the source of ~he 
Finke River. He later' revisited the area several t1me~ 
between 1891 and 1935 and a number of papers bear referonce to 
the geology ,of parts of the Hcinbury Sheet area (Chewings 1891, 
1894, 1914, 1928, 1931; 1935)1 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', ;890). 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 advoiated a three-fold 
division into 
Series (l<>wer 
(?Devonian) • 

Walker Creek Series (Cambrian), Mareeno Bluff 
Sllutfan in part) and Glen Helen Series 

In 1892 (Tate, 1896) the Horn Expedition 
spent soveral weeks in the Hanbury She~t area end collected 
many fossils from the vicinity of Tampe Downs. It was from 
this area that meny of the Lara pinta Group (Larapintine of 

,Tate, 1896) holotype fossils were collected. F.R. George 
led a government prospecting party through the western parts of 
tho area in 1906 (George and Murray, 1907) whilst travelling 
from Ayers Roc,k to Alice Springs via Deering Creek. T.E. Day 
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also led a government surveying party through the area ~n 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 

' . . . 

Tempa Downs Station were keen amateur geologists and th~y added 
considerably to the geological knowledge of the area by ' sendin.g 
ma~ geological specimens to the South. Australian Depa~ment of , 
Mines. 

Ward, Madigan and Mawson all worked for brief periods 
in the Hanbury 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 

'pioneered the use of aeroplanes in geological wor.k in " ce~tral 
; 

Australia and this method enabled them to confirm or disprove 
many of 
Ranges. 
with an 

the corre lations of earlier workers in the MacDonnell 
Jok1ik passed · through the Henbury Sheet area whilst 

expedition looking for the mythica l Lasseters Reef and 
he made a few geologica l observations in the Angas Downs area . , 
(J ok11k, 1952). 

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 
geoc4emical survey was also carried out but the r esults of this 
survey and of the drilling were not encouraging and investigations 
were finally abandoned in 1955. 

The Bureau of Mineral Rasources sent its first field 
party into the Amadeus Basin in 1956 (Prichard and Quinlan, 1962), 
to map the southern part of tho Hermanneburg 1:250,000 Sheet are~ 
The work of Prichard end Quinlan has since been used as a basis 
for much of the later geolpgical 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 vi ew to the siting of 
water bores, many additional geological observations have been 
made. 

In 1957, Quinlan ca rried out reconnaissance geological 
mapping over a wide area of country in the Alice Springs 
district, (including parts of the Henbury 1:250,000 Sheet araa) 
as geologist with a C.S.I.R.O. field party (Perry et a1. , 1962). 
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"Brunnschweiler, in 1959, carried out reconnaissance 
geological ·trips over a wide area of Central Australia. He was 
especially interested in the tectonics of the area around 
Maryvale on the Rod inga Sheet area and Gosses Bluff on the 
Hermannsburg Sheet area . The Hanbury Sheet area is on~y 
briefly mentioned (Brunnschwei'ler, 1959, 1961). 

Gillespie and Leslia of Frome-Broken Hill Pty.Ltd. 
undertook r econnaissance geological mapping on the Henb~ry 
and surrounding Sheet areas in 1959 (Leslie, 1960) and ~rief 
palaeontological studies were carried out by Taylor (19~9). 
Frome-Broken Hill Pty.Ltd. 

1960. 
r elinquished their oil permits in 

The permits we re t aken over by the Magellan Petroleum 
Corp. and a ssociated companies and since 1960, Hopkins, Stelck, 
McNaughton , Banks and Haites have carried out geological 
mapping of the oil pe rmit area. (Stelck and Hopkins, 1962; 
McNaughton, 1962; Hai tes, 196); Renneft, 1963) .. 

The Henbury Sheet area was photo-interpreted for the 
Bureau of Mineral Resources in 1960 by the Institut Francais 
du Petrole (Scanv1c, 1961) as port 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 acros's the 
Palm Valley anticline on the north margin of the Sheet area. 
A helicopter gravity survey of the Henbury Sheet area was 
carried out in 1961 by the Geophysical Branch of the Bureau of 
Mineral Resources; 

In 1960, the Bureau of Minera l Resources commenced a 
programme of r econnaissance geological mapping in the Amadeus 
Basin at a scale of 1: 250, oooi ' The Rawli.nson and Macdonald 
Sheet aress were mapped in 1960 (Wells, Forman and Ranford,1961), 
the Mount RennieIMllllnt Liebig Shee t 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 : -. (Forman 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 Astra Division of the United 
States Geological Survey, became the latest in a long line 
of geologists investigating the Henbury Meteorite Cratere,and 
carried . out very detailed mapping of several of t ·he 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. 
e. Sflnd plain wi·th many sand dunes ,and some low outcrops. q 
D. ~and plain with dunes. 
F. Ii~ibber or alluvial plains with mesas and low hills; I . 
G. tlluvial 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 feet 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 Gerdiner 
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 ares. 
The geological units farming. the greatest areas of 

division A are the Pertnjara Formation; the Mereenie Sandstone 
and to a lesser extent the Larap1nta 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 very 
steep marginal escarpments. Sand dunes are rare within 
division A but they do occur on top of the ranges in some 
places. The Larapinta Group ' and 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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There are three main types of drainage in th~ area of 
physiographic division A and the most important type is that 

:roIjllled over 
which follows the strike valleys / the recessively weathering . , 
units. Whe re these strike valleys are wide, the rivers, 
meander to a oonsiderable degree. The second type of 'rrainage 
pattern is developed on the Mereenie Sandstone and is c6ntrolled 
bY joints and fractures or occasionally by faults and has 
therefore produced steep, straight, narrow valleys. The lack A 

of any well defined joint or fracture pattern within the 

Pertnjara Formation has resulted in the formation of th~ third 
, 

type of drainage which has a characteristic dendritic pattern. 
B. There are three main' areas of low ranges and hills 

with intervening s.and dunes and sand plain.. The hills .in this 
division rise from 50 f ee t to 200 f eet above the surrounding 
sand plain. The largest of the three main areas is situeted 
in the extreme wes,tern 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 t~margin of physiographic division A and 

Pa ar . 
extends from the ' River, north and east to the Finke River. 
A fourth very small area oc curs in the south-eastern corner 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 ridges in 
the west and south-west parts of the Shee t area but in ~ther 
areas of division .B the strike ridges are more commonly "formed 
by Palaeozoic rocks. 

The drainage pattern within division B is only poor~ 
defined. There is a tendency for the drainage to follow the 
strike vallays 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 pla ins with many sand dunes and 
some low outcrops. covers only a r~ lativoly small part of the 
Henbury Sheet area. One small area of division C occUfs on the 
extreme western margin of the sheet area and another small area 
occurs in the middle of the l arge area of division D. . The 
only major area of division C lies ' in the north-east corner 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. 



" 'P" 

.... '. 

".' 

, 

10 • 

. The area is thought to be ~derlain by the Pertnjara Formation 
and possible Mesozoic and Tertiary deposits. 

The drainago pattern is poorly defined . and, in the 
main area of division C, con~ists of small tributaries of the 
Hugh River in the eoetern .half of the aroa 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 sout.hern 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 wate r-courses are those adjacent to the Finke and Palmer 
Rivers. 

F. A wide ares ' in the eastern half of the she~t area 1s 

covered by gibber plains or alluvia l plains, with mesas end low 
hills reaching a maximum height of approximately 100 fact above 
the plain. The geol ogy of this physiographic division is 
variable but west of the main road the rocks which crop out are 
mainly Upper Proterozoic and Lower Palaeozoic. East of the 
main road there is a thin veneer of Mesozoic and Tertiary 
sediments overl ying fairly strongly folded Lower Palaeozoic 
and Upper Proterozoic strata. 

Drainage is locally influenced by ridges 1!ut ,in the 
main, 1s dire cted t owards the Finke River which flowa from north 
to south acr oss tho ' area and the Hugh Rivor which flows ' through 
the extreme north-eastern corner of the araB. 
G. The physiographic division of a lluvia l flood plains 
with Bome clay pans covers onl y a small area at the southern 
margin of the Henbury Shoot aroa, A description of this 
physiographic .division is to be found in the report on the 
Kulgera Sheet ar ea (Wells, Stewart and Skwarko, 1964). 



Age 

Qe.aternary 

Tertiary 

Mesozoic 

P 
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c 

Undifferent­
iated 

Forma"iion 

Pertnjara Formation 

.tvlereenie Sandstone 

TABLE 1: STRATIGRAPHY OF THE HENBURY SHEET AR.E.a. 

}lIap 
Symbol 

Qa 

Qs 
Ql 

Qg 

Qc 

T 
Tl 

Tc 
Tb 
Ta 

) 

l 

Maximum Thickness 
and Locality 

100'+ near 
~~donoy B~re. 

H 60' + near Palmer 
Valley 

pzp(s) 15001+ in Gardiner 
Range 

Pzp (a) 1.pproximo.tely 1500 f 
in Gardiner Renge. 

pzm( 1 ) 

) 
) 
) 
) 
) 
) 
) ~70' (EyR4) near 
) J.revonga 
~ . 

l 

Lithology Topographic Expression Hydrology 

Alluvium and river gravels. Stream deposits,alluv­
ial flats and serGe 

Good potential for high 
quality water. 

Aeolian sand. 
Travertine 

Gypsum 

C ongl 0mer ate 
(unconsolidated) 

slopes. 
Dunes and sand plain. ) 
kw areaB, mounds' arcund) 
sal~ lakes. ) 
Lo,. mounds as for trav- ) 
ertine. ) 

Gibber plains and scree ) 
slopes. ) 

Poor prospects 

Remarks 

Colcc;.rer:lUS silty sand­
stone, conglomerate 
and limestone. 
Conglomera~e 

Low mesas 
Mesai 

) s~me beds could have potential 
) if sequence is thicker 

Siliceous 'Billy' 
Laterite, ferricrete4 

Kaolinitic sandstone 
and sandy claystone. 

Sandstone and silty 
sill1dstone - some scatt­
ered pebbles and 
co"blos. 

Siltstone, fine silty 
S1ll1dstone Glld some 
limestone. 

Snndstonewith large 
SCDle cross-:bedding. 

So.ndstone, silty sand­
stone ,~illd minor sil t­
stone. liarine fossils. 

Mesas and mounds 
Mesa capping 
Mesa capping or ridge 

capping 

Mesas 

Prominont ridges o.nd 
very rugged ranges. 

S~rike valleys. 

Prominont ridges and 
ranges. 

ham escarpment of 
HOrDEmio So.ndstone. 

) than known ,from Qu~erop. 
) 
) 

~ No potential 

No great Pdtential oh 
Henbury Sheet area because 
of lack of section and 
amount of matrix. 

Some beds could supply 
lo.rge quanti ties pf 
moderate to good quality 
water. 

Permeability 10w-prospe~t3 
poor. 

Yields large quantities of 
excellent water. 

Could yield modorato 
quantities of good quality 
water. 

Flat lying - hsually has 
thin capping of 'Billyl. 

Appears to liecrn formably 
on.Pzp(a) except in NiE. 
quadrant of Sheet area where 

-.i ~:unconforrnH'bly -overlies 
pzm. 

Poorly exposed. Not present 
in N.E. quadr1ll1t of Henbury 
Shoot area., 

Conformably overlies 
Pzm(1) on western half of 

_Sl!,cet o.roo.. Unconformably 
overlies Larapinta Group 
sedimonts in Waterhouse 
Range. 

Contains Ordovician 
Cruziana • ,Not present in 
Waterhouse Ro.ngo'. 
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Formc:ction 

Stokes 
Forme.tion 

Ste-irway 
Sandstone 

Horn Valley 
Siltstone" 

Pacoo1ia 
Sondstone 

Goydor 
Bember 

Eap 
Symbol 

Ot 

Os 

Oh 

haximum Thickness 
cwd Locdi ty 

L.pproxim~lt81y 150CI 
ne,rr Lrcyonga. 

880 1 (HyC1) southern 
flc:.nk: of J c'l1l1es Rrtnge 
1 [~! i....nticlino. 

350' (HyR4) neQT 
l.:royong:l. 

C"'~ 2053' (EyC1) -south­
ern flmk of Jamos 
Ronge '1~ 1 L.l1ticline. 

Gg 1181 1 (HyR6) in the 
WGtcrr_ouse Rongc. 

Potermann Sst. ~e 

f'lcr;lbor 
637' (EyRJ) neer 
LrcyoEga. 

Deception 
Nember 

lllara Sst. 
Hembcr 

Jay greek 
Limostone 
homber 

Tempo 
Henber 

Chandler 
Liii1ostone 
Honber 

Eninta Sst. 
H<:;;nbcr 

QUClndone 
Conglomerate 
filember 

Gj 

Gl 

Cq 

564' (EyR3) 
i.:reyongo .• 

236 T (HyR3) 
l.:rcyonga. 

noc.!' 

no').!' 

9021+ (HyR7) four 
miles OD.st of 
The Sistors. 

764' (HyRJ) near 
L.royonga. 

l"pproxin:,'l toly 300 I 
ncar Alnlgnra Yard. 

31 OT (HyR3) near 
Ar()yonga. 

Approximntoly 5001 
6 miles N.E. of 
TGlr:po Downs POElO­

stocld. 

ii. 

Litholo6y Topographic Expression Hydrology 

Siltstone, shale, lime­
stone and silty sand­
stone. he.rine fossils. 

Strike vnlleys. Impermeable sequence -
prospects poor. 

S~dston8, silty sand­
stone and siltstone vii th 
mif'or limestone. lvbrine 
fossils. 

Strike ridgos. Some porous bods but w!.;.tcr 
gencr211y suinG. 

Sil tstnno t:nd shale "ri th Striko vcllleys. 
bluo;1'-~:7:'(Y or grey-green 
Ij1y,8st~nJ .. Horine fOf3sils. 

S9.[ldstone Dnd silty stmd- Prominent strike 
stone "1Jo.rtly c cnglomer a tic e ridges. 
Heerine fossils. 

Sil ty sandstone, silt-Low rounded hills in 
stone, shale and limo- strike vcJ_loy. 
stono. Somo marino fossils. 

SCilldstone and silty sand- Strike ridges 
stone with minor siltstone. 

Sil tstone ;:illd shole vri th 
minor fi_LC sandstone. 

Strike valley. 

Prospects poor. 

Porosi ty 8l1d perr:J8c.bility 
higr~y veri~ble - could 
proviryo large supply of 
good quali tt wcc~er in some 
n.reas. 

Upper pnTt L~W provide 
smell supply. LOvIer part 
poor prospects. 

Possibly somo supply from 
clco.ner sandstone bods. 

ProspGcts poor. 

Sandstone ,':"Lnd silty sand- Prominent strike ridges. Possibly somo supply from 
stone '\vith minor siltstone. cloanor s<,illdstono beds. 

Limostone, shale, silt­
stono C:Jld sandstone. 
Narirlo fossils CLYld algCll 
structures. 
SiltfOtono, shale, lime­
storle c'-'-'1.d sandstone -
very rich in glauconite. 
SomE; filQrlne fossils. 

Lirllestono and dolo1l1i te 
with chort larainaol 

Low strilw ridg(js of 
lirllcstone. 

Strike vGlley '\d th 
somo low strikos 
ridges. 

L0w ridges and IIlounds. 

Sandstone, silty sand- Prominent striko 
stone and siltstone. Some ridges. 
conglomorate beds. 

Conglomcr:ltic sandst0 ne, 
conglor:lcr f-'tte a..nd sand­
stone. 

strike ridge. 

Porosity and permeability 
probably lOV1 Cl.nd prospeots 
porT" 

Sono of sandstone D.lld lime­
stone hori70ns may give small 
supply. 

Hay have fracture porosity 
but suspected presenco of 
soJ.t wou~.d ];10[:11 saline water. 

Porod ty goner,:::lly poor ond 
prospects not good. 

Likely to have low porosity 
because of poor sorting. 
Prospects poor. 

Gencr!:U.ly poorly exposed. 
Contains some thin beds 
Hi th pelloteJ. phosphc,te 

Contccins c. number of beds 
of pdlctu phospho..te. 

iTot present in some arc::,S 
OJ'. th~ 3cuthern hclf of tl"lo 
S~:6Ct o.recl.. 

Thins mcrkedly to ths south 
and is not grcse~t south of 
l::ctitude 24 40 r south. 

Gon(;rr:~ly l=oorly exposed. 
COllt::dns r:,inor coppor ILiner­
ciisr,ti,,;n in sone ,':"lIons. 

OQly prosent in north-west 
qU2.drcnt,. Gr::dGs ID.tcr~ly 
into siltstone and shale. 

Poorly exposed. Has only 
boen i'f.2.ppod in north-west 
q'~e.drnllt. 

nas only becn n:rcppod in 
north-wost quadrcnt of 
Ecnbury Shoe t arou .• 

Only present in oQstern 
hcQf • Largely shallo1:J wder 
orJ. ".OIoni tcs u1d i.~lgal 

- t~o: .',t21i tG~ 0 

Gr~y present in north-west 
quadrnllt. LatercJ.ly eQuiv­
[lJ.ent "'0 }x:rt of Jr:..y Creok 
Limcstono Homboro 

Generally highly contorted 
and incompetently foldodo 
Suspect presence of inter­
bedded ~vaporites not secn 
in outcrop. 

}!12ppcd only in Gerdiner 
Range where it lies 
unconfornably on Pertatatc.kn 
Forme.tion. 

Only Imown from cxoa 6 miles 
H.E Po of Tempe DmJDs and 
~Ol'e of Ja:ncs Range TBt 

L.nticline. 
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Ago 

Upper 
Proterozoic 

Forma:iion 

Winnall Beds 

Portatntaka 
Formation 

kreyonge. 
F0rmation 

Inindia 
Beds 

Bitter 
Springs 
Limestone 

Mr,p 
SywOOI 

Buw 

Bup 

Bua 

Dun 

Bub 

Haximum Thickness 
and Locality 

iii 

Lithology 

Il.pproxir;lcitely J, 5 co 1 + So.nc!,]t,;ne, sil tstono ~:md 

in the Liddle Hills. shale. 

2,000 1 + in Gardiner 
Rang::;. 

Approximately 1,000' 
neo.r T0l'lpo Downs. 

lipproximately 3, eGO' 
in south-wostGrn 
corner of Hanbury 
Sheot aToa. 

1662 1 P flr [.nc. Hill 
i..nticline. 

Siitstone and shale with 
minor srcndstonc e.nd lirllo­
stone. 

Claystono, siltstono, 
sc:..ndstone, ];,inor conglom­
,~ratG:;nd limestono. 

Siltstone, bedded chert, 
cl:'Grt ureccia 1»"ld 

Dolomi te "Ti th minor 
sll"Gstonc, liDostono and 
sndstone. Somo chart. 

TopOE;rQphic Expression 

Cor;-,bination: of promincmt 
strike ridges and strike 
valleyse 

Strike volleys 1;ti th some 
low riuges. 

Series of strike ridges 
and vc0.leys. 

Strike vclleys. 

LOH ridges, D~ounds :'Jld 
hillse 

Hydrology 

The cleoLur 
ul1i ts cOl:ld 
supply. 

s::tndfltcnu 
give good 

Imp"rmo.::tble - prospects 
poor. 

Porous sands could give 
modorrLte supply. 

SOGe porous bods Hhich 
In.r-y give small supply. 

Good supply in sone 8Teas 
but Hator gonor~ly vory 
scline. 

Remarks 

Present on southern lv:clf 
of area; grades laterally 
into PortatatcLka Formation. 

Presont in Gardiner F~~:nC8 
:.wd near CTo.nge Crook 
horJesto::ld. 1,1['.8 eroded 
during ?Lm.,rer Co.r;lbrictn in 

Pertly aquGoglo..ci.'.1 
sedir;:cnts; prr3sent on 
northern half of croc.. 

Gencrclly )oorl;y eXiJosed; 
present in sou~IK'rn hclf 
of ~U'L.a. 

Contains clgel strome.tol­
i tes; may cont.:cin inter­
bedded eVQPorites not seen 
in outcrop. 
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STRATI GRAPHY 

General 

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

The Stratigraphy of the Hen bury Sheet area is 
summarised in Table I and the thicknesses of the units fTom 
measured sections are shown in Table II. The measured sectioD3. 

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 re lationships between the various Proterozoic 
and Palaeczoic unite mapped on the northern half of the 
Hanbury She~t area arc shown in Figure 4. 

All new stratigraphic units defined in this :report 
have been approved by the Territories Divieion 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, Petermarm 
Creek and Parana Hill Anticlines and also in the cores of 
unnamed anticlines immediately south of the Liddle Hille, east 
of Dead Bullock Plain, five miles east-south-east of 
Orange Creek homestead, two miles s outh-east of Hanbury 
Pomestead and four miles north-east of Palmer Valley 
h'omestead • 

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 Areyonge. The dominant lithology of the 
Bitter Springe Limestone is fine-grained dolomite and 
dolomitic limestone. It varies from fawn to pink, pale grey 
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TABLE II 

THICKNESSES OF uNITS ON HEl'TBLJRY SHEET AREA 

Section Nurrber 
Formation Nap 

Symbol HyR 1 HyR 2 HyR 3 HyR 4 Hyfi 5 EyR 6 HyH 7 HyR 8 HyC 1 EyC 2 EyS 1 HyS 2 

Pertnjara Pzp(s) P lJPS P iTJV1 NN NH NPS NM P 660' p p 
Formation Pzp(a) 

Mereenie Pzm(2) 
, 

) 1762' P ) 
2470' See HyR 8 See LyE 8 JPS '1498' Sandstone Pzm(1) ) HH 

) 458' 700 P 

Stokes ot 1003 ' P P A A NPS 918' 630' 322' 419 ' Formatirm 

Stairway Os 592' NH See HyR 4 825' A A 316'+ A 880' 440 1 483' 371 ' 
Sandstnne 

Horn Valley Oh 198' NM 353 1 83'+ 7[\ , A' 243% A A A 
Siltstone See HyE 5 SeetHyR 5 

Pacoota G-Op 1421' lIJvI 1841 ' 1472' 65 1 1 2053 1 r A A .0. 

Sandstone J / 

Pertaoorrta Gp P 2173' 3586 1 1 1659'+ 1017'+ 
"}'. 

-t See HyR 6 P P 1390' 10501 
Formation SeeI-J:yR 6 1 

786 1 1 
'f Goyder Gg P 1075 1 

I 1181 1 115 1 P P P P 
Member 

Petermann Ge P 334' 637' See EyE 3 A A A Ii A A 
Sst Member 

Deception Gd P 4301 564' 
, 

L I A 1;. Ii 1.,. b. .1.>. 

Hember 
----Illara Gi P 178 1 2.36' 1.. L. 1~ 1~ J .. 1 .. 1 .. I 

Sst. Hember .};. 

\ .,...---
Jay Creek 1st. Gj .A 1 .. 1~ 1~ See HyR 6 ~.781+ 9021+ See HyR 6 P P NE NE 
Hember 

Tempe Gt P 445' 764' See HyR 3 t L. L .. L .. I A Ii 1~ J;. .1.0. 

Member 

ChGlldler G1 1,.. i;. lIE lIE P NE 1m NE NE NE 
Lst. Hember 

Eninta Sst. Gn A 310 f See EyR 3 :NE NE A NE 1m NE NE 1m 
Hember 

A - Absent fr0m sequence lJ1vl - Not measured (Good exposure present) 
P - Poor or incompJste exposure lIPS - Not present due to structure 
NE - No~ exposed (may be present) 

" 
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and dark grey and generally contains numorous ibiscu1ts', lenses 
and irregular masses of chert. The dol omi t e i9 partly sandy, 
and contains algal stromatolites some of which have bee~ 
replaced by chert and stand out on weathered surfaces. In 
many pla ces the dark grey dolomite is known to emit a fetid 
od our when freshly broken • Interbedd ed with the carbonates , 
are minor amounts of red-brown and white, spotted, si ltstone 
and mudstone which weathe r recessively and are not normally 

exposed. 
The basal part of the Bitter Springs Limestone is not 

exposed on the Henbury Sheet a r ea . 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 conformab~ 
In some areas the boundary with the Areyonga Formation is 
pl aced at the first appearance of tillitic textured Siltstone, 
claystone and sandstone and in other areas at the change from 
dolomite to interbedded siltstono and chert. Fragments derived 
from the Bitter Springs Limestone ara common in the Areyonga 
Formation and therefore a disconformable r e l ationship between 
the s e two units i s presumed. In most places on the southern 
half of the Sheet area, the Inindia Beds overlie the Bitter 
Springs Limestone apparently dlsconformably. However, near 
t he 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 wer, defined by Wells, Ranford and 

Cook (1963) as' the sequence of s iltstone , 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' • Thc type area for the 
Inindia Beds lies 36 miles south-east of Mount Murray on the 
Lake Amadeus Sheat area and the name was derived from Inindia 
Bore in the south-east corner of the same Sheet area. 

Scattered outcrops of the Inindia :Seds 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 t o 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. 
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No sections ware maasured through the Inindia Beds but 
the unit is estimated to be about 1000 feet thick in the middlo 
of the Hanbury Shoet area ar.d between 2000 f eat and 3000 feet 

thick in the s outh-westarn corner of the Sheet a r ea , 
The Inindia Bed s comprise siltstorl.8 , shale, s andstone, 

chert and rare thin b eds or l enses of limestone or dolomite, 
and conglomer at e . The siltstone and shale are predominantly 
pale purple-brown and r ed -brown but in places mauve, white and 
yellow. They a re laminate to massive, micaceous, moderately 
to poorly sorted, and in some places, tillitic textured with 
angular fragments of chert averaging about too in diameter but 
measuring up t o four inches in diameter. The sandstone occurs 
both a s thin interbeds within the siltstone sequenoe and a lso 
as larger unit s which can be traoed for some miles. Thin beds 
of medium grained, micaceous sandstone with some halite 
pseudomorphs oocur within the siltstone nea r Dea d Bullock Plain 

and thin sandstone interbeds with scattered glauconite grains 
occur a faw miles n orth-west of Palmer Valley Homestead. The 
thicker sandstone units are generally white, medium t o qoarse­
grained, croBs-bedded, moderately to well s orted and strongly 
fractured and j ointed. The chert occurs near the base of the 
Inindia Bads. It is well bedded but strongly fra ctured and 
tends to form rubble lines at the surfa ce. The chert is mostly 
yellow-green, white or grey and occurs as beds up to approximate­
ly two f ec t th:Lcl{ j.l1.te rbe dded with siltstone and shale. Some 

of the chert i s ooliti c s uggesting it was f ormed by the 
replacement of oolitic ca rbonates. 

The r el a ti onships bet ween the Inindia Beds and the 
unde rlying TIi tte r Spri!1.gs Llmestone and overlying Winnall Beds 
are a ssumed f r otI the at·!j :.I.tud es of outcr ops ~eparated by 

con ceal ed i:I.1~; 0r ".';:,. :::"p., ~ 'rho Bitter Spr~<.r.gs 1:imo~;"',jcne appears to 
lie con.formE.bly 1:;.;;:c..e~tn ·~.he Inindio. Beds b~ "t pe i:;bj. l~ :!i obviously 

del~j .y.a·i f .:'cm the :B:t ttcr S?ringn ~Jime st ona occu!' v!"L·!Jh~:..n the 
InJ1'l.,lj.:l ~wJ:::: c.:::d s c H (lisconf ortl"."::-.bJ..e r e l ationship is indicated. 

The :r.e la tionships with the overlying Winnall Beds are mora 

variabl e; in the Liddl e Hills the contact is apparently 
unconformable and on the east e rn side of the Sheet area the 

contact is apparr,r.tly CC·ll.f '."J J:"ffi.'J.b l e . The Inindi a Beds occur 

in the SaJ!l.0 strat i g:..~uphj.c i'0;31 ~ion a s the Areyonga Formation 

and c-IC'~(."; charact erist i c: r ock types a re COI!lElon t o both units • 

Tho I nin.r.1ia Beds and t h 0 Ar eyonga Formati on or e cons ider ed to 
interfinger about half way down the Henbury Sheet area. 
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The Inindia Beds are considered to be at leasy 
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 graywacke, which 
disconformably overlies the Bitter Springs Limestone at Ellery 
Creck and is conformably overlain by the Pertatataka Formation '. 

On the Henbury Sheet area , the Areyonga Formation 
crops out in the cores of the Gardiner Range, Walker Creek, 
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 airphotoe 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 Areyonge Formati on includes many lithologies 
and is characterised by the lense-11ke nature of the lithologic­
al units. Even apparently consistent sandstone horizons appea~ 
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 percentage of 
the erretics 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 
seen wer e 

nearer Tempe Downs homestead the only striations 
on pebbles of pale yellow silicified siltstone . 
The sandstone beds in the Areyongo Formation are 

medium to coarse grained, modarately to poorly sorted, 
crossbedded and generally silicified at the surface, The 
sandstone is mostly white but in some areas a high 
content gives the rock a pale pink or fawn tint, 

feldspar 
The blocky 
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• Fig. 5 . '· Pipe- rock' in the Aroyonga Formation of tho 
Gardinor Range . [fog.No.g/6143. 

• 

• 

• 

Fig. 6 . :t.Pipo-rock,1 in Aroyonsa Formation as seon on tbo 
bedding plano. . Nog.No .J:!305!A.G . 
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fracture, and a network of anastomosing quartz veinlets ~ive the 
outcrop a characteristic appearance . In some areas a s~quence 
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 
apparent ly of small latera l extent. 

In the Gar diner Range, north- west of Areyongu Native 
Settlement, typica l Areyonga Formation can be traced along 
strike into a sequence of limestone, dolomite, chert an~ 

sandstone; The carbonates are fawn, pink, pale grey and white; 
l argely oolitic or pelletal and partly sandy. The dolomite is 
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 coarae grained, well sorted, silicified and 
thick bedded; This sandstone contains numerous evenly 
spaced vertica l 'tubes' or ' pipes ' (see Figures 5 and 6). The 
'pipes' are about ~ inch in diameter and up to three feet long. 
They ore considered to be of organiC 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 
Areyongu Formation is overlain unconf ormably 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 equiva l ent stra tigraphic positions and have some 
common lithologies. 

The Areyongu Formati on is considered to be of 
Upper Proterozoic age. 

Pertatataka Formation 
The Pertatataka Formation 

J>s . 
and Quinlan (1962)/'the sequence of 

was defined by Prichard 
siltstone which conformably 

overli es the Areyonga Formation and is conformably succeeded 
by the Arumbera Graywacke'. The type section lies three 
miles west of Ellery Creek on the lB.rmannsburg Sheet area. 
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On the Hanbury Sheet area, the Pertatataka Formation 
crops out in the Gardiner Range and near Orange Creek 
Homestead. Tha best exposures are in the Gardiner Range about 
one mile south-south-west of Areyonga Native Settlement. The 
Pertatataka Formation is easi ly 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 outcrops, no 
sections have been measured through the f ormation on the Henbury 
Sheet area . 

Ths 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 gl auconitic 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 i s evidence of selective silici fication of the 
oolites in some bands. 

The Pertatataka Formation appears to 11e conformably 
on the Areyongo Formation wherever the units have been ~een 
together and on the HenburY Sheet area is unconformably overlain 
by the Pertaoorrta Formation. This unconformable r elationship 
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 
Anticl ines is considered to be the result of the pre­
Pertaoorrta erosion rather than l ack of deposition and it is 
considered most likely that there is a gradual transition from 
P~rtatataka Formation to the more sandy Winnall Beds. This 
increase in sand content towards the south is apparently 
accompanied by 0 corresponding increase 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 l ower 
Middle Cambrian sediments and lies conformably on sediments of 
poss1ble 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). 
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Vlinnall Beds 

The name ' Winnall Beds' was first used by Well~, 
Ranford e.nd Cook (1963) for 'a sequence of siltstone, sa~dstone 

and pebbl y sandstone which lies probably unconformably above 
the Inindia Beds and unconformably be l ow the Pertaoorrta 
Formation, Cleland Sandstone and Larapinta Group'. , Tpese 
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. 
Cleland Sandstone on the Henbury Sheet area. 

There is no 

The \vinnall Beds crop out as prominent str ike ridges 
in the southern half of the Sheet area. The formation is 
especially well ' developed in the south-western 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 Winnoll Beds in the Sheet area is found in the 
Liddle Hills where there are an estimated 3500 feet of 
sediments exposed. Stewart (persi comm . ) mea sured a 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 a r eas 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 recognizabl e in the field and a l so from the 
air photographs. The inter- re l ationships of these four 
units are shown by Wells, Stewart and Skwarko (1964) . 

Unit 1, which is the basal unit of the Winnalt Beds 
consists of thin- bedded dark silt stones and some fine, slightly 
calcareous, silty sandstones . It is poorly exposed in 
most of the Henbury Sheet area and appears to be of variabl e 
thickness; 
is 500 feet 

on the Ayers Rock Sheet at Mount Connor Unit 1 
thick whereas at the Liddle Hi l ls Unit 1 i s onl y 

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 sandetone 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, poseible synaeresis cracks (White,1961), 
ripple marks, mud-cracks; mud-pellet markings and a lar~ 
number of other structures as yet not understood. In addition 
to these structures there are als~ 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 to have a thickness ' of 1100 feet in the Liddle Hills. 

Unit 4 is a dark brown, poorly sorted, medium 
bedded, moderately well exposed sandstone which is silicified in 
some places and friaale in others. This unit is thought to ba 
the more consistent of the sandstone units and crops ou~ over 
a wide area. In some places (e .g. in the Bacon Range) it has , 
a maxi mum thickness of 50 feet but in the Liddle Hills has a 
thickness of 600 feet. 

The relationship of the Winnall Beds with underlying 
and overlying units 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 ~he same 
locality. Contacts with the overlying units are visible at the 
Liddle Hills where flat-lying Cambrian conglomerate unconformably 
overlies Winnall Beds dipping at 700 and seven mi l es eas~-south­
east of Briscoe Tent HiU where the Winnall Beds unconf,ormably 
underlie suspected Larapinta Group sediments. 

The Winnall Beds have suspected fossil tracks and 
trails in Unit 2 but the majority are of an indetermina~e 
nature. Wells, Ranford and Cook (1963) record the presence 
of a fossil comparable to Syringomorpha (Northorst) and 
" Opik (pers. comm.) has suggested that on this basis it is 
possible t. speculate on a Cambrian age for the Winnall Beds. 
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~he Winnall Beds are thought to be the la t eral equivalent of 
·the Pertatataka Formation. This is supported by the knovm 
position of the Winna ll Beds between the Cambrian 
Perta oorrta Formation and the Inindia Beds (equivalent to the 
Areyonga Formation). 

CAMI'RIAN 

Pertaoorrta FO:-':'m3tion 

The nume Pertaoorrta Formation is used for a sequence 
of shale, silt stone , s andstone, limestoL8, dolomite end 
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 HenblU'Y Sheet area . 

The type .locsli ty of the Pertaoorrta Formation 
is in the WestePn MacDonnell Ranges nea r Ellery Creek and the 
unit includes ~oth the 'Pertaoorrta Group' and 'Arumbera 
Greywacke' of Prichard and Quinlan (1962). The reasons for 
this usage are enumerated in Wells, Ranford and Cook (1963). 

Nine members have been mapped within. the Pertaoorrta 
Formation on the Han.bury Sheet area and two of these (Chandler 
Limestone MC:.:Jb:;!1.' m: .-l Qu::md ong Conglomerate Member) have been 

defined from ou.te.r ops wi thin this ar ea . 

The Pertaoorrta Formation 1s present throughout the 
Henbury Sheet area but the type of exposure is 4ependent 
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 wherea. the 
siltstone and shale members occur in valleys and are mostly 
cover ed by alluvium and scree. In the eastern half of the 
Sheet area the Pertaoorrta Formation consist. 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 Formati on is repr esented by a poorly sorted 
conglomerate and conglomerat,ic s andstone facies which forms a 
mesa adjacent t o the Anga s Downs airstrip. Outcrops are 
generally poor in this area and in some place s the presence of 
the formation is only ma rked by lines of boulders at the 
surface. 
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Sections were measured through the Pertaoorrto 
Formation in the Gardiner Range about four miles north-west of 
Areyonga (Hy R3-3586'), in the northern flank of the Pet~rmann 
Creek Anticline about 10 miles west of Tempe Downs (Hy R2-2173'), 
and in the northern (about 1390') and southern (about 10~0') 

flanks of the anticlinal structurs south of the eastern ~nd of 
the Seymour Range. Sections were also measured through parts 
of the formation in the Waterhouse Range (Hy R6) and in ~he 
outcrops about four miles east-north- east of The Sisters 
(Hy R7). When compared with sections measured on the 
neighbouring Sheet areas these sections indicate a thinning to , 
tho 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 a relatively thin sequence of approximately SOO 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 Pertaoorrta Formation. 

The individual Members will be described separately 
below and therefore further remarks in this section will be 
limited t o a discussion of the outcrops not divided into 
members. 

South of the Liddle Hills near the Angas Downs 
airstrip and for about 16 miles t o 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 fe e t 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, moder ately to poorly sorted, silty, micaceous 
sandstone with some conglomeratic bands and some conglomerate. 
The conglomerate contains moderately rounded to well r ounded 
pebbles, cobbles and boulders of quartzite, sandstone, vein 
quartz and chert. The boulders measure up to three feet in 
diameter and heve been largely derived from the Winnell Beds. 
The matrix of the conglomorate is dark red-brown, coarse grained, 
poorly sorted, angular sandstone. 

In the Seymour Range ~hc Pertaoorrta Formation can be 
traced from a sequenco of silt~;rton0 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 JayAr.ek Limestone and the Goyder Member a r e the only 

dentified 
Members in the seYmour Renge1 the rest of tho f ormati on has 
been mapped as undifferentiated Pertaoorrta Formation. The 
siltstone is dark r ed-brown, purple-brown and green, l aminated, 
micaceous and partly sandy. The sandstone is r ed-brown and 
f awn, laminated to thin bedded, cross bedded, ripple marked and 
l argely silty. It conta ins clay pellets and some vughs 
filled with ca lcite and pseud omorphs after halite were seen on 
s ome bedding pl ane s. The limestone is f awn , cream and 
pinkish brown, largely sandy and partly oolitic and pelletal. 
It contains some a l ga l col oni.s and much of it is cross~l3minatQL 
Some thin interbeds contain angula r t o r ounded granules and 
pebbles of chert and pink feldspar. 

In the ranges t o the south of the Seymour Range the 
Pertaoorrta Formati on is very poorly exposed and probably 
comprises mainly siltstone and sha l e. The only exposures are 
of sandstone which is r ed-brown, purple-brown and yellow-brown, 
l aminated and thin bedded , kaolinitic, micaceous and silty and 
s ome siltstone which is pal e purple-brown, laminated, micaceous 
and partly sandy. 

At expo BUreS about f our miles south-east of Br;iscoe 
Tent Hill the Pertaoorrta Formation comprises dol omite , 
Siltstone, silty sandstone and one bed of a rkose with pink 
f e ldspar grains. 

The r e l ationships between the various Members of the 
Pertaoorrta 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 f ormation is considered 
t o include sediments deposited in marine and transiti ona l 
environments. 

Quandong Congl omer ate Membe r (New name) 
The name Quandong Conglomerate Member is used f or the 

sequence of conglomerate , congl omeratic sandstone and 
sandstone which f orms the basa l unit of the Pertaoorrta 
Formati on un conformably a bove the Areyonga Formation six miles 
north-east of Tempe Downs homest ead. 
from Quand ong Creek which lies about 
type l ocality. 

The name is derived 
six miles east of the 
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The Quandong .Conglomerate Member has only been 
mapped in the type area and the core of J ame s Range 'B' 
Anticline. The Member forms a prominent strike ridge ir the 
type area and B low ridge in the core of James Range 'B', I 

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 fe et 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 f or only a short distance along 

• strike. The sandstone is white, r ed-brown or chocolate-brown., 
thin to thick bedded , cross bedded, moderately t o poorly sorted 
with some silt and clay matrix. The conglomerate contains 
fragments up to 12 inches a cross but the majority are less than 
~" in diameter. The fragments are largely of chert wi tp 
lesser am0.unts of sandstone and quartzite and mony of th~ee 
fragments were apparently derived from the underlying Areyonga 
Formation. 

The Quandong Conglomerate Member is considered to be 
a 10C311y developed conglomeratic unit which reste unconformably 
on older units and conformably beneath the Tempe Member and/or 
Chandler Limestone Member (Figure 4); The unit is coneidered 
to be laterally equivalent to the Eninta Sandstone Member which 
rests unconformably on t he 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 
gra ined, ferruginous, feldspathic, micaceous sandstone with 
interbedded miCDceous siltstone which forms the bosal unit of 
the Pertaoorrta Formation in the Gardiner Range , The Member 
lies unconformably on the Pertatatoka Formation and is 
conformably overlain by the Tempe Member in the type locality 
four miles west of Kntopata Gap in tho Gardiner Range, The 
name is derived from Eninto Creek part of which lies 14 miles 
eost-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 t he Henbury Sheet a rea , where the unit forms a prominent 
strike ridge. The outcrops mapped as Eninta Sandstone 
Member on the Lake Amadeus Sheet area by We lls, Ranford and 
Cook (1963) a re now considered to belong to the Tempe Member. 

The only section measured ,through the Eninto 
Sandstone Member on the Henbury Sheet area gave a thickness 
of 310 f ee t (Hy R3). This i ndicates a rapid thinning of the 
unit over the distance of about '15 miles from the type locality 
where the unit measured about 1200 f eet. 

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 t o poorly sorted, micaceous, 
feldspathic and l argely silicified. It contains some clay 
pellets and the cross-bed sets ar e characteristically slump­
f olded . The siltstone is r ed-brown, l aminated 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. 
of chert with minor amount s of 

The fragments ar e predominantly 
limestone and dolomite. They 

vary from angular to subrounded and measure up to three inches 
in diamet er. In the upper part of the Member the phenoclosts 

, 

are a ccompanied by very l arge clay pellets. 
The Eninta Sandstone Member lies unconformably on the 

Pertatataka Formation and Ar eyonga Formation and conformably 
beneath the Tempe Member. The unit is considered to be 
laterally equivalent to the Quandong Conglomerate Member 
(Figure 4) and probably equi va lent t o part of the Arumbero 
Greywacke Member. 

Fossils have not been found in this Member and it is 
considered t o be of Lower Cambrian age from its stratigraphic 
position. 
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Chandl e r Limestone Member (new name) 
The name Chandler Limestone Mambe .. t~l!~§<i 1i@l1 ~h§ 

sequence of limestone, dolomite and interl aminated chert which 
lies between the Tempe Membo" above and the Quandong Congl omerate 
Member below, six mi l es n.or~h-0ast of Tempe Downs homest~ad. 
The name is t aken from ~he Ch~ndler Range where the unit is 
exposed beneath the Jay ,'j;:eek Li:'ne s i;one Member. 

Outcrops of t n-a Ohanc11e:r. Limest one Member are lmown 

from the type area to the e a ste "'.' '''~rgin of the Henbury Sheet 
area and from Orange Creek Hotr..-on t crLd in the north to Palmer 

Valley Homestead in the s outh. Finge rs or lenses of t~e 
Chandler Limestone Member RJ. S O occur within the lower part of 
the Tempe Member in the Parana Hill and Petermann Creek 
Anticlines . The Membe r i s genera lly exposed as l ow 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 l ines at the surface . 

The contacts with the underlying and overlying units 
are not exposed and this together with the contorted nature 
of the outcr op prevents any accurate calculation of thickness for 
this Member. Rough estimat es of thickness suggest t hat the 
Membe r varies from 10 f eet to 300 f eet in the Henbury Sheet 
area . 

The Chand l e r l ,imestone Member comprises pa l e grey to 

dark grey, sandy limes tone , dolomite and calcareous sandstone 
with numerous b;tack and white chert l aminae . The Member i s 
easily dist inguished from t he othe r Pertaoorrta Formation 
limestones by the presence of tha chert l aminae , a stron'g f etid 

odour and the f act that the unit is gener ally st r ongly c~ntorted 
i~ 

and f olded. The (competent f ol ding is possibly due t o the 
presence of interbedded evapor ite s. Although evaporites have 
not been seen in outcrop they have been r ecord ed from the lower 
part of the Pertaoorrta Formati on in the Alice No .1 we ll on the 
Alice Springs Sheet area . 

The Chandler Limestone Member lies between the 
Tempe Member above~Rg Quandong Congl omer ate Member below 
in the type area and between the Jay Creek Limestone Member 
above and the Pertatataka Formati on be l ow in the Chandler 
Range and near Orange Creek homest ead. South of Henbur y 
homestead the unit overlies the Winna11 Beds and is overl ain 
by the Jay Creek Limestone Member. 

The Chandler Li mestone Membe r is conside r ed to be 
of Lower Cambrian age but a l ower Middle Cambrian age is not 
i l'lpossib1e . Fossils have not been f ound in this unit. 



• 

.. ~ 

. ., 

--------------- - ... -

24. 

Tempe Member 
The Tempe Member was defined by Wells, Ranford and 

Cook (1963) as 'the sequence of red and green siltstone, · green­
b~wn and grey-brown, fossiliferous, glauconitic, s andy dolo~i~e 
and yellow-brown, glauconitic, feldspathic sandstone whifh Hes 
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 Gardiper 
Range. I The name is derived from Tempe Downs Station~ which 

lies on the Henbury Sheet are ~ . 

On the H<!.nbury SheG 1i ,J ;-5a the Tempe Member has· been 

mapped in the Gardiner Range, Walker Creek, Peter.mann Creek and 

Parana Hill Anticlines. The unit has not been recognised east 
of longitude 132°30' or south of latitude 24°30'. The Tempe 
Member is not a resist ant uni t ~~d normally occurs in strike 
valleys although the more resi stant sandstorie nnd carbonate beds 

tend to form low ridges. 
Sections were measured through the Tempe Member 

in the Gardiner Range about four miles west of Areyongn 
(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 omounts of sandstone, limestone and ~oiomite, 
The siltstone and shale are red-brown, purple-brown and grey­
green and l aminated . The sandstone varies from white to dark 
purple-brown. It is l arge ly thin bedded, cross bedded, slump 
foldedj fine to medium grained; moderately friable, micaceous 
and glauconitic. Some beds contain clay pellets; some beds 
are calca reous and some are rich in feldspar. The ligqt 
coloured glauconitic beds frequently contain phosphatic 
brachiopods. The limest one is yellow-brown, grey and grey­
green. It is usually partly glauconitic and contains . 
trilobites, gastropods and phosphatic brachiopods I The dark 

. ' 
grey to light grey dolomite and limestone with chert laminae 
nnd1biscuitstoccurs towards the base of the Tempe Member. 

This fetid ca rbona te sequence rests directly on the Bit~er 
Springs Limestone and Areyonga Formation in the core of the 
Parana Hill Anticline and could be considered as a finger or 
lens of the Chandler Li~e stone Member which develops further 

to the east. 
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The Tempe Member lice oenfg~bl~ U~n~~~R th~ Illn~ 
Sandstone Member wherever the units have been FGeogn1@ed. 
However, the Tompe Member lias 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~~tead, and unconformably on the Bitter Springs 
Limestone and/Areyonga Formation in the western culmination of 
the Petermann Creek Anticline and in the Par ana Hill Anticline . 
The relationships with the other members of the Pertaoorrta 
Formation are :=;::--:"VJl'J i!l Figure 4. 

The l 'C"' ;.L Membe r contains fossils of lower Middle 
Cal!lbrian age . 

Jay Creek Limestone Member 
The Jay Cree]\: Lir.l~stone Mc~ber was defined as a 

Formation by Prichard ana ~~ir,:"n( 1962) who wrote , 'The Jay 
Creek Limestone is nomed aft~r Jay Creek ncar the eastarn 
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 formati ons should be down graded to 
Me~ber status and this useage is continued in this r~port • 

The Jay Creek Limestone Member has been mapped . , 
in the middle of the Waterhouse Range Anticline; the James Range . 
'A' md James Range 'B' Anticlines and the eastern half of the 
Seynour 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 ~ear the 
main north-south-road t o the e astern margin of the Sheet area. 
Outcrops are normally poor and the unit generally forms a 
series of low strike ridges separated by concealed inter.vals. 
Where the exposures are more complete the section between the 
limestone ridges is mainly calcareous si ltstone, fine grained 
sandstone and shale. 

Incomplete sections gave a minimum thickness of 
478' (By R6) for the Member in the middle of the Waterhouse Ran, 
Anticline and a minl.mum thickness of 902' (By R 7) for the 
Member about four rr..i}.es ea~ ';~ of The Sisters • 
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Fig .7 . Algal structures in the Jay Creek Limestone Member 
of the Portacorrta Formation about ten miles east of 
The Sisters. Neg .No .~304/27. 

Fig. B. Closo-up of one of tho algal struotures shown above. 
Neg.No .l!/304/26 . 
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Fig. 9 . "~la. from tho basal part of Jay Crook Limostono 
Mombor in tho Watorhouso Rango . 

Ncg.No .M/304/16 

Fig .10. Algnl 8tructur~ in tho 
tho Waterhouso Rango . 

Jay Crovk Limestone Yombor in 
Nog.No .M/304/15 . 
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Although there are insufficient dota to prove tt, , 
it seems certain that the Jay Creck Limestone Member gradually 
thickens to the east after first appearing approximate ly ' half 
way across the Henbury Sheet aren. A similar trend was noted 

by Prichard and Quinl an ( 1962) working on the Hermannsburg 
Sheet area to the north. 

Member. 
siltstone 

Limestone is the most obvibus lithology in thi~ 
Assuming that most of the conce~led interbeds ~re of 
ond. shal e , the limestone probabiy account s for ' 

30 to 40 peroent of the sequence; sandstone about 10 perrent 
and siltstone and shale from 50 to 60 percent . 

The 9i l t S'~(ir~e and sh,al e are. pul e grey , purple-brown, 

and grey-green, l aminated, micaceous and largely ca,lcare?us . 
, The limestone is pale grey, fawn, cream and mid grey , 

thin bedded and laminatel, cross-laminated, part ly oolitic, 
partly sandy, and pa",t l y alga l (see Figures 7, 8, 9 and 10). 
The sandstone is wh~te ~ creum and pal e grey, thin bedded 
friable, partly micaceous and commonly calcareous . 

The Jay Creek Limestone Member lies conformably . . 
beneath the Goyder Member on the northern half of the Henbury 
Sheet area and also at some l ocalities in the southern helf 

of the Sheet area. However, in some places on the southern 
h?lf , the Goyder Member is very thin (e,g . near The Sisters) 
or not pr esent at all (e.g. in parts of the S~ymour Range) and 
the Jay Creek Limestone Mmrr1:Jer is disconformnbly overla in by 

the Larapinta Group sediments (ei ther Stairway Sandstone or 
Horn Valley Slltstone). The Jay Croek Limestone Member 
overlies the Chandler Limestono Member in most areas but the 
southernmost exposures may be underlain by undifferentiated 
siltstone and sha l e of the Pertaoorrta. Formation. .Tentative 

correlations with other Members of the Pertaoorrta Formation 
are shown in Figure 4. 

The Jay Cr eek Limestone Member contains fossils of 
lower Middle Cambrian age (Trilobites and Girvanella) and 
Upper Cambrian age (Trilobites) . The fossils a r e listed and 
discussed in a separate report ('T omlinson , 1964). 
The Member is considered t o be of Middle ond Uppe r Cambrian age 
and was probabJ.y depOSited in a very shallow marine envir onment . 
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Illara Sand stone Menber 
The Illar a Sandstone Member was defined by Wells, 

Ranford and Cook (1963 ) as ' the sequence of fine and med i um­
grained,ferruginou8, micace ous sandstone with minor silt?tone 
interbeds whi ch lics c onformably above the Tempe Member, .: ond 

conf ormably beneath the Deception M.mber, within the 
Pertaoorrta Formation, in the Gardiner Range . The type 
l ocality is approximate ly 12 miles west-north- west of Katapa t a 
Gap in the Gardiner Range . The name 1s derived from Illara 
Creek which joins Wal ke r Creek appr oximately two miles . 
west- north- wcst of Tempe Downs homestead. ' 

The Illara Sandstone Member crops out forming a 
pr ominent strike ridge in the Gardine r Ronge , Vla lker Cree k, 

• Petermann Cree k, and Parana Hill Anticlines. 
Sections were measured t hr ough t he Illera Sandston~ 

Member in the Gardiner Range (Hy R 3) wher e it i s 236 ' thick 
and the northern limb of thc Pet crmann Creek Anticline (Hy R 2) 
where the unit is 178 ' th1ck. The Member thins t o the east 

and is not present on the east ern half of the Henbury Sheet 
ar ea . 

The Il l ara Sandst one Membcr comprises sandstone and 
minor silt s tone. The s and s tone is pal e red-brown, purple-
brown, and white, l aminated and thin bedded, cross bedded, 
fine to medium grained, moder ately sorted, partly silicified 
~nd partly fri~ble. It i s slump folded in places , and much ·of 
it i s mica ce ous and kaolinitic . Some beds a r e rich in clay 
pe llets and some beds have 0 calcareous matrix . The silts tone 
is red-brown and purple-brown , 12minated , micaceous and 
partly sandy . 

The Illa r a Sandstone Member lies conformably between 
the Deception Member above and the Tempe Menbe r below . The 
Member thins away from the north- western corner of the Hanbury 
Sheet ar ea and was not depos i t ed outs i de the north- we st 
quadrant . It interfingers with the .9il tstone MeI!lber s above 
and below and is probably l a terally equiva l ent to parts of t he 
J ay Creek Linestone and Hugh River Shal e Members in the 
Viest ern Ma cDonnell Ranges and the east ern side of the Henbury 
Sheet area. 

Fossils have not been found in this Member but it is 
consider ed t o be of Middle Cambrian age from its st r atigraphic 
posit i on , 
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Deneption Member 

The Deception Member was described by Wells, 
Ranford and Cook (1963) as 'the sequence of red-brown, 
micaceous siltstone with mi nor interbeds of red-brown, fine ­
grained sandstone which lies conformably between "the Illara 

Sandstone Member below and the Pete~~ Sandstone Member above , 
in the Pertaoorrta Formation i n the Gardiner Range. The 
type locality i s about 12 miles west- north-west of Katapata 
Gap in the GardWar Range . The name is derived from 
Deception Creek which passes approximately e ight miles ~ast of 
Tempe Downs homestead on th0 Henbury Sheet area ,' 

The Deception Membe r has been mapped in the 
Gardiner Range, Wa lker Creek, Petermann Creek, and Parana Hi ll 
Anticlines on the Hanbury Sheet area . The Unit is easi ly 
eroded and is gena rally concealed beneath alluvium in a strike 
valley; the. more resistant sandstone beds form low strike 
ridges within the valley in some arens. 

The Deception Member is 564' thick at By R3 in the 
Gardiner Range, and 430 f ee t thick at Hy R2 in the northern 
limb of the Petermann Cree k Anticline. The se figures show 

that the Membe r thins to the south and east from the type 
area but there is very little change in thickness from the 
Parana Hill Anticline (sec Wells, Ranford and Cook, 1963) to the 
section at By R2. 

The Deception Member comprises ma inly siltstone and 
shale with r.linor amounts of sandstone and limestone . The 
siltstone and shale are red -brown, purple - brown, pale red-brown 
Dnd grey-green, l aminated, nicoceous, part ly calcareous and 
partly sandy . !lifts Si!lna3tone i~ reEl brO'A'B BHa pUlple-olown, 
tltiy~ \Iedaed, croisb.,Qc:lee., fine ~aiftEHi, Glump=fglees, 81c?ceeu.s, 

pa!'~l:y ealeBPs9liB aRa paptly eal.ci5\~eeas dnd pell tly BaN:~Y: 

The sundstone is red-brown and purple-brown , thin bedded, 
cross bedded, fine-grained, slump fo ld ed , micaceous and 
calcareous. Some thin beds contain many clay pellets . The 
limestone which is f awn and cream , fine-grained, and s andy 
occurs as a few scattered thin beds . The Deception Member 
lies conformably between the overlying Petermann and underlying 
Illera Sandstone Members wherever it has been mapped on the 
Henbury Sheet ar aa . The Membe r is considered to be l aterally 
equival ent to part of the Jay Creek Limestone Membe r on the 
eastern side of the Henbury Sheet area and part of the Hugh 
River Shale and Jay Creek 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 We lls, 

Ranford and Cook, 1963 as ' the sequence of r ed- brown, pa l e 
purpl e-brown and white, fine and medium grained, micaceous 
sandstone which lies conformabl y between the Deception Member 
below and the Goyder Member above, within the Pertaoorrta 
Formation, in the Gardine r Range . The type locality is 
approximately 12 miles we s t-north-west of Katapata Gap in the 
Gardiner Range ... . . The name is derived from the Pet ermann 
Hills .•.. about 12 miles west of Tempe Downs home stead.' 

The Petermann Sandstone Membe r has been mapped 
in the Gardiner Range, Wa lker Creek, Petermann Creek , and 
Parana Hill Anticlines on the Henbury Sheet area. The Member 
thins to the east and has not been r ecognized east of a line 
south from Areyonga Native Settlement. The unit stands up as 
a prominent strike ridge in most places with a s teep s l ope at 
the base and a more gradual slope a t 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 Pet ermann Creek Anticline ,the Member is 334 f eet thick. 
These measurenents indicate t hinning of the Member t o the ea~t 
and south from t he type l ocality. 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, band ed , fine to medium 
grained, thin bedded , cross bedded , slump- folded, micaceous, 
partly calcareous and part ly silty. It contai ns s o",e clay 
poll ets and some silicified beds. The siltstone is r ed-brown , 
purple-brown , l aminated and micaceous. The sandy li~estone i s 
crean or pal e red-brown, fine grained, thin bedded and occurs 
as scattered l enses only a f ew inches thick . 

The Pe t ernann Sandstone Me~ber lie s conformably 
between the underlying Deception Meober and the overlying 
Goyder Member • Both contacts are apparently gradational. 
The Membe r thins to the east and in the Gardiner Range 
Anticline 1 t can b0 seen to graduall y disappear l eaving the 
Goyder M3mber Sitting conformably on the Deception Member. 
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The Pet ermann Sandstone Membe r is eonsider ed t o be l at er ally 
equivalent to part of the J ay Creok Limest one Member on the 
eastern s i de of the Hanbury She~t area and equivalent to parts 
of the Hugh River Shal e and J ay Cr eek Limestone Member in the 
West ern MacDonnell Ranges. Onl y undiagnostic fossil fragments 

(~onlinsoh , 1964) have been f ound in this Member but 
it is r egarded es Middl e or Upper Cambrian age from its 
stra tigraphie position . 

Goyder ~enbet 

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 quartz greyWacke with i nterbedded 
limestone in the l ower half , and s ome quartz sandstone in the 
upper part, which conformably ove rlies the Jay Creek Limestone , 
or where that formation i s not present, the Hugh River Shale, 
and i s conformably succeeded by the Pocoota Sandstone !. The 
type section is half a mile west of Ellery Creek and the 
neme wus derived from Goyder Poss, which is in the Weste rn 
MacDonnell Ranges 16 miles west of the Finke Rive r Gorge. 

The r easons for changing the nomencl ature adopted by Prichard 
and Quinl an ( 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 most l y poorly exposed in low strike ridges or 
concea l ed by alluvium and scree. 

, Sections were measured through the Goyder Member at 

HyR 3 (1075 ' ) in the Gardiner Range , HyR 2 (786 ' ) i n the 
northern limb of the Petermann Creek Anti cline, HyR 6 ( 1181' ), 
in the southern limb of the Waterhouse Range Anticline and 
at HyR 7 (115 ' ) , about f our mi l es east- north- east of The 
Sisters. 

In the Gard iner Range the Goyder Member comprises 
s iltstone, sha l e , sandst or.e , limestone and dolomite . The 
s iltstone and shale ar e yellow , fawn , red-brown and white, 
micaceous and l aminated. The sandstone i s ye llow-brown, pa l e 
red-brown, fine t o med ium grained, mode rate l y sorted, laminated 
to thin bedded, micaceous, partly calcareous and partly silty. 
Some bedding pl anes show tracks and trails and others 
numerous pseud omorphs after h~lit e . The limestone ~nd 

dol omit e are yell ow-brown , grey, 'pink ond fawn, thi n bedded, 

partly s andy and part ly oolitic. Some of the sandy dolomite 
near the base of the unit i s cross l aminated . 
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In the Waterhouse Range the carbonate beds are 
all .pl aced in the Underlying Jay Cr eek Limestone Member. The 
sandstone is simi l ar to that described from the Gardiner 
Range but the siltstone is predominant ly grey-green. 

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

shale. 
The Goyder Member lies appar ent ly conformably 

beneath the Pacoota Sandstone . in the northern half of the 
Hanbury She~t area but in var ious parts of the south-sa stern 
quadrant of the area the unit i s overlain by either the 
Pacoota S",ndstone, the Horn Valley Siltstone or the Stairway 
Sandstone. In each case there is apparent conformity and no 

obvious ind~cation of er osion . 
In the north-western quadrant of the Hanbury Sheet 

area , the Goyder Member i s underlain by the Petermann Sandst one 
Member on t he western side and the Deception Membe r on 'the 

eastern side. In the north-eastern quadrant and parts of the 
~ outh-eastGrn quadrant of the Hanbury Sheet area the Goyder 
Member is underlain by the Jay Cr eek Limestone Member. However" 
in some places in the south- eastern quadrant the units are too 
thin or the sequence is t oo poorly exposed to differentiate 
Members and in these areas it has been mapped as undifferentiated 
Pert aoorrta Formation. 

Fossils have ·been collected in the Goyder Member 
fr om a number of localities ( Tomlinson, 1964) and also 
from the underlying and ove rlying units. The Goyde r Membe r 1s 
considered to be of Upper Cambrian age . 

CAMllRIAN-ORDOVICIAN 
LARAPINTA GROUP 

The first attempts to delineate a group of rocks 
corresponding approximately to the Larapin~a Group was made by 
Chewings (1894) who named the r ocks the Mareeno llluff Ser1es • 
Two years l ate r Tate ( 1896) gave the name Larap1nt a Series t o 
what he considered to be the Ord ovician rocks; the name 
Larapinta being derived from the aboriginal name for the middle 
and upper reaches of the Finke River. Howeve~,the series was 
n ot precisely defined by Tate and it was not until 1962 
(Prichard and Quinlan, 1962) that the Larapinta Group was 
f ormally defined: ' The Lar apinta Group consists of the 
following four fo~ations ( in ascending order); Pacoota Sandstone 
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Horn Valley Formation, Stairway Graywacke and Stokee Formation. 
It conformably overlie a the Pertaoorrta Group and is 
separated fro~ the overlying Mer ecnie Sandstone by a r egional 
unconf ormity - all f ormations in the Larapinta Group are 
fossiliferous - the age of t he fossils range from Upper 

Cambrian t o Lower Ord ovician in the Pacoota Sandstone to 
poss ibly Upp0r Ord ovician in the Stokes Formation '. 

Facoot a Sandstone 

Mawson and Madigan (1930) were the first t o use the 
name Pa coota Quartzite for th~ sandetone developed at the 
Finke Gorge Waterhol e but some confusion arose over the use of 
the name. Pricha rd and Quinlan (1962) define the f ormati on as 
follows 'The Pacoota Sandstone comprises a series of s ilicified 
quartz sandstones conforonbly overlying the Goyder Formati on 
of the Perta oorrta Group and succeeded confornably by the Horn 
Valley For mation'. The type secti on is at EllerY Creek in 
the Western MacDonnell Ranges . 

The Pacoota Sandstone orops out sporadically over the 
Henbury 

northern half of the/Sheet a r ea but only very r a rely in the 
southern half where it occurs in l ow , poorly exposed ridges. 
In the northern half, the Pacoota Sandstone forms v ery prominent 
strike ridges which rise up to several hundred f eet above the 

genera l level of t he plain. 
The Pa coota Sandst one de crea ses in thickness from 

north to south a cross the S':leet area with the thickness 
r anging from 2053 f ee t (Hy C1) on the southern flank of J ames 
Range ' A' Anticline t o 65 f eet (Hy R7), four mil es east of 
The Si9ter9 and only five feet at a l ocality we9t- south-west of 
the Liddle Hills. The Pa coota Sand9tone is completely 
absent from the Seymour Range, and the range to the south, 
and a190 is locally absent in the vicinity of Illamurta 
Yard due to either thinning of formati ons over a growing 
structure or t o faulting or thrusting. 

The Pacoota Snndstone is fine to coarse gra ined and 
generally well r ounded and sorted, though in some places 
(e.g. nea r The Sisters) ther e is quite a high percentage of 
?kaolinitic ~~trix and in othe r pl a ces (e . g . the Levi Range) 
pebbl es of chert and silicified sandstone , up t o one inch in 
diameter, are common. At two localities; one near Illamurta 
Yard and the othe r on the west bank of the Finke River where 
it cUt9 through the Jame9 Range 'A' Anticline there i9 a 
conglomerate appar ently within and clos e to the base of the 
Pac oota Sandstone. However, it is p09sible that the conglom-
erate overlie s the Pacaota Sandstone end is Tertiary in age . 



Fig.11. Cruziana from the Pacoota Sandstone in tho
Waterhouse Range.^Neg.No.M/304/10

Fig. 12. Cruziana from the Stairway Sandstone in the unnamed range
south of the Seymour Range.

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 similar 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
limited lateral extent and form a negligible proportion of the

total Pacoota Sandstone sequence.
Glauconitic sandstone is fairly common within the

Pacoota Sandstone and occummainly 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 (A)).^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 Sandstone 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 Illamurta 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 po3rly fossilifer-

ous apart from Scolithus ('pipe-rock') which is very common.

Other fossils found include ICruzianal l Diplocraterion 

pelecypods, brachiopods, trilobites and various indeterminate

tracks and trails.^These fossils indicate that the Pacoota

Sandstone 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 aa 
"the siltstone contain~ng minor l imestono beds which 
conformably overlies the Pacoota Sandstone and is conformably 
suoceeded by the Stairway Greywacke". Because this unit is 
predominantly silty, the name is here revised to Horn Valley 
Siltstone. The type section is a t Ellery Creek where 
the formation is 440 feet thick. 

The Hem Vall ey Siltstone i s very poorly exposed 
throughout most of the Sheet area although exposur e ie 
moderate in the Mount Levi araa , 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 formati on weathers recessively, forming deep, strike 
volleys which contain a variable depth of superficial quaternary 
deposits. 

The greatest thickness of Horn Valley Siltstone is 
recorded in the north-western part of tho Sheet area: At 
HyR 4 (in the Areyonga area) a thickness of 353 fe et 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 HyR9 (on the southern flank of the Waterhouse Range) a 
thickness of 83 fe et is recorded and near The Sisters at 
HyR 7 the thickness is 78 feet. Vlest of the Liddle Hills 

the Horn Valley Siltstone ie 
estimated to have a thickness of only ten feet and in the 
Seymour Range and the Range to the south the Horn Volley 
Siltstone is completely absent. It would appea r fairly 
certain from these variations in thickness that th0 southern 
limit of Horn Valley Siltstone sedimentation, l ay approximately 
between l a titudes 24040 ' and 2~000' . 

The major lithology of the Horn Valley Siltstone is 
grey-green and greeni sh-brown siltstone which is laminated 
to thin bedd ed, calcareous in part, pyritic in part Bnd soft 
Bnd easily weathered. Grey, thin bedded, brittle pyritic 
limestone and sandy limestone is commonly interbedded w~th the 
siltstone and forms f airly 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 nnd in the extreme south- western corner of the Sheet ares . 
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This distinctive b3nd is fully descri·bed by We lls, Ranford 
and Cook (1963) . The same oolitic bend hos been intersected 
in diamond drill holes AP1, AP2 and AP3 and has confirmed that 
the limonite is due to the weathering of pyrite . ,Rare 

glauconitic sandstones and limestones have also been f ound 
wi thin the Horn Valley Siltstone . 

A thin section through a specimen of glauconitic 
limcstone from the James Range area (Hy 137) contained both 
well rounded, discrete grains of gl auconite and also 
intergranular glauconite . A t hin section of a calcare ous 
sandstone (Hy 121a) situated 10-20 feet below the top of the 
Horn Valley Siltstone from a locality four miles west of Mount 
Holde r revealed a r c.ok cont a i ning about 80% quartz which is 
moderately t o well scrted and poorly r ounded , with up to 20% 
intergranular calcite . Some of the calcite is fairly 
coarsely crystalline and there ar e unusual crenulated .and 
jagged boundaries between tho quartz and the calcite (this 
pr obably indicates recrystallization of both the qua rtz and the 
calcite ). The only a ccessory minerals arc rare grains of 
?sphene and ? ~irc on and l at hs of crypto-crysta lline apatite 
(proba bly fossil fragments). 

The r elati onships of the Horn Valley siltstone to 
und erlying and overlying units are a lways uncertain due to the 
extreme ly poor exposure . At both contacts ther0 is a very 
marked change in lithol ogy from lutaceous Horn Valley Siltst one 
to ar ena ceous St ai rway Sandstone and Pncooto Snndst one . In all 
areas the Horn Valley Siltstone i s appar ently conformable with 
its overlying and underlying formations. Howev0r, the presence 
of a disconformity is indicat ed in the Briscoe Tent Hill ar ea 
wher~ the Horn Valley Siltstone rests on Cambrian limest ones. 
In some other a r eas (e . g. parts of the Se~our Range) the 
Horn Valley Siltstone i s compl ete ly absent and the Stairway 
Sandstone r ests on C~brian strata . In the Waterhouse Range 
area the Horn Valley Siltstone is directly overlain by the 
Mer eenie Sand s t one due to an unconformity at the base of the 
Mer eenie Sandstone. A similar re l ati onship may occur in the 
vicinity of Illamurta Yard. 

The Horn Valley Siltstone conta ins an extremely rich 
and well preserved f ouna and many specimens we re colle cted. 
The fossils include trilobites, brachiopods .. , pe lecypods, 
nautiloids, ostracods, conodonts and gastropods . This fauna 
indicates a Lower Or dovician age for the Horn Valley Siltstone. 
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Stairway Sand s tone 

This f ormat i on was first named the "Sta irway Ridge 

Beds" by Chewings (1935) but the formati on was l at e r renamed the 
Stairway Greywacke and formolly re-defined from Ellery Creek 
by Pricha rd e"nd Quinlan ( 1962) as "The f ormati on of quartz 
greywacko and quartz sandstone which at Ellery Creek conformably 
overlies the Horn Valley Formation and 1s thera followed 
unconformably by the Me reenie Sandstone . It consists of about 
60 pe rcent of fine grai ned and medium gra ined quartz greywacke, 
usually rAthor si lty and about 40 percent of cleane r quartz 
s andstone". In accord with most other reports on the Amadeus 
Basin this unit is her e r eferred to as the Stairway Sandstone 
and not the Stai rway Greywacke. In the Henbury Sheet a r ea the 
Stairway Sandstone is conformably overlain by the Stokes 
Formati on . 

The Stairway Scmdstone crops out over a l arge part of 
the Hanbury Sheet area and commonly f orms very well defined 
strike ridges and prominent scarps. Its bost deve l opment 
occurs in the northern part of the Sheet ares; the mnximum 
thickness of 880 f ee t being r ecord ed from HyC1 on the southern 
flank of J ames Range 'A' Anticline. A thickness of 825 fe et 
WAS measured at HyR 4 near Areyonga , 760 f eet at AP3 near 
Running Waters, 520 fee t at AP2 near Mount Levi, 592 f eet at 
HyR 1 near Mount Shady, 440 f eet at HyC2 in the Seymour Range, 
316 f eet plus at Hy R7 "near The Sisters, 483 "fee t at HyS1 
in th~ middle of the r ange to the south of the Seymour Range , 
419 fe et a t HyS2 at t he eastern end of the same r ange and only 
224 fe et at the weste rn end of the range. As in the other 
Laropinta Group units this thinning would seem to indicate that 
the margin of the basin of sedimentation l ay t o the south, 
though the margin for the St airway Sandstone lay much fUrther 
t o the south than th3t for the prev.1 ous Lar apinta Group units. 

The Stairway Sandstone cons ists of three ~~in 
divisi ons; an upper and l ower unit made up predominantly of 
sandstone, and n middle divi s i on predominantly of s ilt s t one and 
mudstone with only minor sandstone . These three divisions 
are well defined over most of the Shoat area , However, on the 
s outhern margin there ar e only two divi s i ons; a l ower coarse 
sand and an upper fine s and . 
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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 uppe r sand is fine grained and fairly well sorted. In 
the south th0 lower coarse sand contains l enses 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 Been 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 richlyfossiliforous (as in the vicinity of Briscoe Tent 
Hill where 'pipe- rock' is a bundant and a l arge gastreped is 
extremely common). 

In the more normal thre e-fold division of the 
Stairway Sandstene the lower sand is characterized by many 
tracks and trails which give a characteristic II r opey-texture lt to 
the reck and also by presence of oeliths .of limonite after 
pyrite . Thi s lower sand is white or grey, thinly te massively 
bedded, rarely cross laminated, commonly silicified and 
strongly r esi s t ant to weathering (forming preminent scarps). 
The middle lutaceous division consists of black, grey and green 
siltstone and shaly mudstene with minor grey and brewn, fine 
grained, fairly well reund ed and serted, thin bedded, rarely 
cross-laminatod sandstone . Both the lutites and arenite s 
of this middle divisien contain a great variety of indeterminate 
tracks, trails and surfa ce markings. Pelletal phosphorites are 
fairly cemmen in this middle division .of the Stairway Sand stene 
(these are discussed more fully in the sectien of this report 
dealing with phesphorites) . A few rare sandy lime stene and 
dolomite bands a r e f ound within this middle divisien; they are 
generally yellow, grey or brown in colour, thin-be dded and, 

r ecrysta llized in plaCeS. A f ew phesphatic pellets occur in 
these ca lcareous bands . The upper division consists of 

sandstone which is fine groined, well r ound ed and sorted; it is 
greyer white in cel eur, silty in places, thinly t o thickly 
bedded, cross-laminated 
forms prominent scarps. 
this upper division and 

in plRces, friable, silicified and 
A few pelletal bands occur within 

silty interbeds are much mor e common 
than in the l owe r sandy divisi on . 
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A minor oaloareous development occurs at the base of 
the Stairway Sandstone in some areas (e.g. in the Seymour 
Range and the r ange t o the south, and near The Sisters). 
the northern flank of t he Seymour Range this l owo r unit 
consists of about 50 f eet of interbedded grey and green 
oalcareous siltstone with grey, white and varigated thin 

On 

bedded limestone which app.ears t o hsve a eharaeteristie faunal 
assembla ge of phosphatic brachiopods, gastropods And nautiloids. 
This sequence has been included in the Stairway Sandston e f or 
convenience but at a later date it may become necessary t o 
define a new unit t o include t hese siltstones and limestones. 

The Stairway Sandstone conf ormably overlies the Horn 
Valley Siltstone and it would appear, from field r elationships 
(generally poorly exposed) and di amond drill hole AP1, that 
the boundary between t hses two f ormati ons is very marked . A 
major break ooours at the ba se of the Stairway Sandstone in 
the s outhern pert of the Sheet a rea whe r e it r ests disconformably 
on the Cambrian Pertaoorrta congl ome rate in the Liddle Hills 
and unconformably on the Inindia Beds near Ten Mile Bor e t 

north-west of Anga s Downs h ome s tead. The Stairway Sandstone 
is conf ormably overlain by tha Stokes Formation and where 
exposure is suff iciently 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 t 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 f ossilifer ous unit 
and a large number of f os s ils were collected during the 1963 
fi eld sea90n~ The fossils include trilobites t brachiopods t 

gastropods, pelecypods, and nautiloids . 
Those fossils indicate t hat the age of the Stairway 

Sandstone is l at e Middle Ordovician in tho Henbury Sheet area • 
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Stokes Formation 

Chewings (1935) first called thi s formation the 
Marena Valley Shal es and Mudstones but this was subsequently 
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, s ilty greywacke which 
conformably overli es the Stairway Greywacke and is disconformably 
succeeded by the Mereenic Sandstone '. 
2000 fect thick at the type locality. 

The f ormation iD about 

The Stokes Formation occurs throughout the Henbury 
Sheat ar ea but it weathers recessively f orming strike valleys 
and is generally poorly exposed. The formation ie moderately 
well exposed in the Mount Shady area, at pl aces along the 
southern flank of James Range 'A' Anticline and the northern 
flank of James Range I B I Anticline and near Briscoe Tent 

Hill. 
The greatest thickness of Stokes Formation on the 

Hanbury 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 (llyR 1,1<l03 fect), on 
the southern f l ank of James Range 'A' Anticline (HyC1, 918 feet), 
on the northern flank of the Seymour Range (HyC2 , 630 feet), 
the eastern end of the range to the south of the Seymour Range 
(HyS2, 419 feet) and in the middle of the same range (HyS1, 
322 fe et). 

The Stokes Formation consists predominantly of grey, 
grey-green and red-brown siltst one~ which commonly contain 
halite pseudomorphs and are ripple marked. They a re only 
rarely fossiliferol.!.s although in the Briscoe Ten:t Hill area the 
siltstones contain many pelecypods and trilobites. Limestones 
are common in the l ower 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 f ew thin sections of these coquinites 
indicate that fragments of echinoderm plates are one of the 
major consiituents. Detrita l quartz makos up only a very small 
proportion of such lime stones (five percent or l ess). Very 
minor sands and also very rare pell etal phosphorites do occur 
within the Stokes Formation but they are found only at the 
base of the unit and represent a I carry-over' of Stairway 
Sandstone lithol ogies into the Stokes Formation because of the 
transitional boundary. 
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The boundary botwcon the Stokes Formation and the 
St airway Sandstone is conformable and gradational. The same 
is also thought to be true for the Stokes Formation-Mereenie 
Sandstone b01mdary over most of the Hanbury Sheet area . 
How~ver, in the Wat erhouse Range,the Mareenie Sandstone rests 
unconformably on the Horn Va l ley Siltstone and the Pacoota 
Sandstone. The Stokes Formation is also l ocally absent in the 
Illamurta Spring area, at the western end of the Seymour Range 
and in the James Ranges about 1~ rni l~s east-south- aast of 
Areyonga Native Settlement. 

r~ny 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 f or the 
Stokes Formati on. 

UNDIFFERENTIATED PALAEOZOIC 

MorGente Sandstone 

The Ma reenie Sandstone was originally name d by 

Madigan (1932) who traced the unit from Me r eenie Bluff on tho 
Mount Liebig Sheet area back to Ellery Creak on the Hermonnsburg 
Sheet area . Prichard and Quinlan (1962) claim that the 
Mereenie Sandstone 1 overlies the Larapinta Group with n 
regi onal unconformity end is succeeded, again with regional 
unconformity, by the Pertnjara Formation'. 

The Mereenie Sandst one occurs throughout the Henbury 
Sheet araa as prominent, brick-r~d strike ridges and ranges. 
The unit fonns many of the nost prominent topographic features 
on the western s i de cf the area such as Mount Levi and 
the Levi Range, Tempe Tent Hill, Mount Shady and Illara Rock. 

Sections were measured through the Me reenie Sandstone 
(Pl ate 2) in the Gard iner Range due south of Areyonga Native 
Settl ement (HyR4, 2470 fe et), near Mount Shady (HyR1, 1762 fe et), 
in the Waterhouse Range (HyR8 , 1498 fO ot), in the Seymour Range 
(HyC2 , 458 fe~t), and on the northern flank of the anticline to 
the s outh of th~ Seymour Range (HyS 1, 700 feet). There is 
evidence of general thinning away fron the north-west corner 
of the Sheot 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 
lithologi cally consistent and has been recognized in all major 
outcr op areas except the Waterhouse Range , the e astern end of 
the James Ranges, the. Seymour Range and the southern limb 

of the anticline t o the south of the Seymour Range. The upper 
unit is more vari able lithologically but is always present. 
The two units are eve rywhere conformeble 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 gull y. 

The basal unit is predominantly red- brown and pale 
purple-brown sandstone which is fine and medium grained, thin 
end medium bedded, cross-bedded and kaolinitic . This unit , 
weathers nmssively forming the main escarpment and is never 

more than 300 feat thick. It contains 'Cruzianas ' and worm 
tubQS 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, 
1963) and at Stokes Pass in the Western MacDonnell Ranges. 
Small worm tubes also occur in the lower unit of the Mereenie 
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 northern half of the Sheet 
area where it consists of white, fine to medium grained, well 
sorted , well rounded, thin b~ddedt ripple marked, cross- bedded 
sandstone. The weathered surface is a pa le orange-brown and 
silicified. If this thin surface crust is broken much of the 
sandstone is so fri able that it will crumble under its own 
weight . This unit accounts for the major part of the Mereenie 
Sandstone . It contains som0 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, Forman and Ranford, 1962) . 

In the southern part of the ~heet a r ea the upper unit 
of the Mereenie Sandstone is red- brown, oranga-brown a-nd white, 
fine to coarse grained, thin to medium bedded , cross-bedded, 
moderately to poorly sorted friable, porous, sand'stone. It is 
partly kaolinitic and s ome 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 . 
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Fig. 1) • Large cylindrical 'rod-liko ' structureo in the 
1lereenie Sanistone (Pzm(2)) about three miles 
wsst - soutb- W8st of Tempe Downs HOIDOstead . 

Neg.No .M/304/20 • 

Fig. 14 . Smaller 'rod-like ' struotures, as eeen on the bedding 
planes at the same locality as the larger structures 
shown above . Neg.No . M/304/25 . 
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At Hy 231 approximat ely three miles west- south- west of 
Tempe Downs homestead, the upper unit of Mereonie Sandstone 
contains a number of vertically standing, cylindrica l r od-like 
structures (Figs . 13 and 14). They r ange in diameter from 5 to 
15 inches and the larges t seen was about 5 f eet long. The 
large structures appear to taper slightl y to one end and, 
although t hey all stand vertically, some taper towards the top 
and others towards the bottom. Tha structures occur in 
sandstone and in sc;ction they show a well deve loped 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 1s uncertain ; They ar e considered to be 
most' 11kely of inorganic origin - possibly the f eed pipes to 
sand volcanoes . 

Over most of the Henbury Sheet area the Me reenie 
Sandstone has conformable and gradational contacts with the 
underlying Stokes Formation and the bosal unit contains 
' Cruzianas' considered most likely to be of Ordivician age. 
However, in some ar eas the r elationship with t he underlying 
Larapinta Group sediments is unconformable and the basal unit 
of the Mereenie Snncstone i s not present. In the Waterhouse 
Range the upper unit of the Mer eenie Sandstone unconformably 
overlies the Pacoota Sandstone on tho northern flank and the 
Horn Vall ey Siltstone on the southe rn flank . In the Gardiner 
Range, east of Areyonga , in the James Ranges near Illamurtn 
Spring, and at the western end of the Seymour Range , the 

Mc r eeni e Sandstone rests with apparent unconformity on older 
units . At each of these localities ther e is evidence of 
structural disturbance nnd i t is not known whether the observed 
r e lationships are due t o faulting or the original stratigraphic 
r elationships . These three loca lities lie approximately along 
a straight line which if extendod to the north, woul d pas s 
through Gosses Bluff and Goyder Pass . It is possible that 
th~re wa s structural growth along this linear belt prior to 
Mer eenie sedimentation. 

In the north-western quadrant of the Henbury Sheet 
area the j·Jereenie Sandstone 1s apparently conformably ov erlain 

by siltstone and sha l e of the Pertnjara Formation. In the 
n orth-ea stern quadr ant the sandstone of the Pertnjara Formation 
lies unconformably or disconformably on t he Mereenie Sandstone. 
In the Seymour Range area and in t he anticlines to the south 
of the Syemour Henge t he Me r eenie Sandstone is overloin by the 
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Fig.1 5 . 'Pipe-rock ' in tho Moroan!o Sandstono 
ncar Iiount Shady. Nog.lbM/J04/7. 

(Pzm(2» 
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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 bosal unit is considered most like ly t ·o be Ordovician and 

as there is no evidence of c:.ny grent time break within the 
formation it may be 011 of Ordovician age ; The formation is 
partly of msrine origin but probably includes some transitional 
end continental sediments. 

Pertnjara Formation 

The Pertnjara Formation was defined by Prichard and 
Quinlan (1962) as , 'the Bequence of sandstone , quartz graywacke 
and conglomerate that overlies the Mereen1e Sandstone with a 
regional unconformity ..• it's upper limit is not known'. 
The unit Ylas first described by Tate and Watt (1896) end was 
named Pertnjara (Serios) by Chewing (1931), the name being 
derived from the aboriginal worlr for Imany 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 e nd ranges which rise up to 1000 fect above 
the surrounding plain. Thcse scarps are well developed in the 
James and Gardiner Ranges and also in the Waterhouse Range. 
Less importe~t developments of the Pertnjara Formation occur on 
tho flanks of the Seymour Range and the r ange to the south. 
It is estimated from the air-phot ographs that the Pertnjara 
FormRtion has a thickness of at least 3000 feet in the northern 
pRrts and at l east 1000 feet in the southern pnrts of the Sheet 
area. 

The formation canbo divided into two lithologica l 
units in the Henbury Sheet area - a lower Siltstone unit nnd an 

upper sandstone unit. 
separately. 

These two units are described 

Lower Unit. This unit , s ome times informally 
~.~./referred to ns the Pertnjara (iltstone ,is poorly exposed, 

with only a few outcrops in isolated creek beds. It 

characteristically forms topog~.phic lows end broad nlluvium-
covered valleys. The only place where a thickness for the 
lower unit was measured Vias in the Seymour Range and here a 
thickness of 660 feet was r ecorded. Calculations bosed on the 
air-photographs, indicate the l cwer unit of the Pertnjara 
Formati on is a t lBast 1500 f ee t thick in the Gardiner Range. 
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From the Gardiner Range, the unit thins rapidly to the east 
and the south. Near 1,Iount Shady, 10 miles due south of the 
area of maximum thickness, the lower unit i9 estimated to have 
e thickness of only 750 f ect. At the extreme western end of 
the James Range 'A' structure the silt unit thins t o zero and 
it is not present over most of the north- east quadrant of the 
Hanbury Sheet area. Local thinning(attributed t o either thruet­
ing and/or faulting or to structural growth during deposition) 
can be seen in the area near Illamurtu Spring and near the 
south-west extremity of tho Seymour Range. 

It would appear from the limited exposure that the 
lower unit consists primarily of r ed-brown and purple-brown, 
micaceous (muscovite and SOQ. bi otite), laminated to thin­
bedded siltstones, with some thin, calcareous siltstones t grey 

limestones and silty s andstones . 
The ccntnct of the siltstone unit of the Pertnjara 

Formati on with the und\3rlying Moreenie Sandstone 1s obscured 
by Quaternary alluvium. In ~ny places the contact is thought 

t o be conformable but in the range s outh of the Seymour Range 
ther e appears t o bo a Qarke d angular unconformity between 
the Mereenie Sandstone a nd the .overlying siltstone of the 
Pertnjara FOTQuti on. 

No f ossils wero f ound in the l ower division of the 
Pertnj ara Foroatlon on the Hanbury Shee t area but geol ogists 
of tho Magellan Petroleum Corporati on have f ound a fossil in 
a sandstone bed within the Pertnjara s iltstone on the north 
flank of Merccnie Anticline ; J.G . Tomlinson (per.cn~n.) 
has determined it t o be a f ragment ary fish-plate of pr obable 
Uppor Devonian ege . The siltstone unit of the Pertnjara 
Formation is tentatively r egarded a s being of Devonian age. 

Upper Unit - This unit consists of well-exposed 
sandstones which form prominent scarps end ranges and wide 
deoply dissectod plateaux. The pla teaux have a char a cteristic 
dendritic drainage. It hes boen ca lculat ed from the air 
photographs tha t the upper unit (Pertnjara Sandstone) has a 
thickness of a t least 1500 f eet in the north-west corner of the 
Sheet area.. 

The unit consists almost entire ly of ·red-brown , pale 

~~66£y, and off-white sandstone which is fine tgn80arse grained, 
/poorly to well rounded, ferruginous in . pIeces/poorly sorted 
with a high percontago of silty matrix • . 
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The bedding of the unit is medium to thick; cross-laminae, 
ri pple marks and clay-pellet markings a re common. This 
s andstone unit 1s commonly s ilicified, and consequently is more 

resistant to wea thering. 
The conta ct between the sandst one (upper unit) of the 

Pertnjar a Formati on and t he siltstone (lowe r unit) is poorly 
exposed in most pla ces but whe re it is vi s ible (e.g . near 
Te~pe Tent Hill and in the r ange t o the south of t he Seymour 
Range ) the contact appears t o be conformable . Near Tempe Tent 
Hill the boundary appear s t o be gradati ona l but in the s outhern 
port of the sheet a rea the conta ct a ppears t o be very sharp. 
The presence of a regi onal un conformity or di s conformity at the 
base of the sands t one unit con be demonstrat ed by following 
the Pertnjar a Formation east a cross the ar ea where it can be 
s een t o graduall y transgress the Mer eenie Sandst one . Erosion 
has r emoved t he upper part of the sandstone unit of t he 
Pertnjara Formation ove r t he entire Hanbury Sheet ar es . 

No fos s ils were f ound in the sandstone unit of the 
Pertnj ar a Formati on during t his fi el d s ea s on but 1es1ie ( 1960) 
r eport s t he finding o'f' a pl ant f os s il (afL Sigillaria) a bout 
1500 f eet above t he ba se of t h e f ormation in the Tempe Downs 
area '. Thi s f ossil from the sandstone unit of t he Pertnjara 
Formation is cons ider ed t o ba of Uppe r Devonian or Lower 

Carbonifer ous age . 

?MESOZOI C 

Sediments of possible Me s oz oic age have been mapped 
nt l oca lities scatte red throughout t ha southern three -quarters 
of the Henbury Sheet ar ea . The s ediments ar e flat-lying and in 
many pla ces exposed in mesa s capped with siliceous billy. 

No s e cti ons hnve been measured but approximately 
60 f eet of sediment ha s been estimnt ed in some of tho me s as. 
The s edi ment s comprise sandst one with interbeds of claystone 
and s iltstone and rar e ly grit and congl omerat e . The 
s and s tone is white or cream , fine t o coarse grained, moderat e ly 
t o poorly s orted, l amina t ed t o ffiO ssive1y bedded, pa rtly 
crossbedded and ha s a kaolini t ic matrix . It contains scatter ed 
fra gments of clayst one and in some pl aces t he sequGnce is 
stained yellow and r ed as i n t he mottled z one of a l at erite 
profile . The claystone and siltstone a r e white and generally 
s andy. The grit and congl omerate beds ar e considered to be 
10col depOSits de rived from t he underlying Pa l aeozoic and 
Proteroz oic s edi ments. 
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Fossils have not been found in these sediments and 
they ore tentatively r egarded as ·having a Mesozoic age because 
of a possible correlation with the De Souza Sandstone. 

The possible Mesozoic sediments of the Hanbury 
Sheet a rea are simi l ar in places to the type of De Souza 
Sandstone and are considered to represent a marginal f acies 
laid down during the period of deposition of the De Souza 
Sandstone. 

?TERTIARY 
DepOSits considered t o be Tertiary occur sporadically 

over much of the Henbury Sheet area but are found mainly in the 
northern parts. A t ot al 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 Wate.rhouse Range 
(first recor ded by Madigan(1932))and north of Dead Bullock 
Dam (Hy 95c & d). At both of these localities the mode of 
outcrop is a s l ow mesas with a maximum height of 25 f eet. This 
undifferentiat ed unit consists of a mixture of the other 
uni te. It comprises interbedded calcareous sandstones and 
conglomerates, calcareous sandy cl ayst one and siltstone and 
some sandy limestone a The conglomerates, which in the 
Waterhouse Range form the upper part of the ?Tertiary secti on, 
are very coarse in places (with boulders up to two f ae t in 
diameter), and are composed mninly of silicified sandstone, 
some metamorphiC quartzite and minor amounts of ve in quartz; 
the cement is c ommonly calcareous. The sandstones are li ght 
brown in colour, coarse grained, poorly rounded and sorted, 
poorly bedded , Bnd cross 13rnin~ted in places . The finer 
sediments are grey in colour and are poorly exposed except 
where the limestone f orms a capping. 

The only f ossils which have so f a r been f ound in this 
unit are silicified wood and tree roots which Madigan (1932) 
and J.G. Tomlinson (pe rs. comm.) have f ound in the Wat erhouse 
Range . These f ossils are of no great value in determining 
the a ge of the deposit. 
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Fig. 16 . Tortiaxy limostono with int~rbeds of sandy siltstono 
and calcaroous B~dstonc ncar Ualonoy Bore . 

Nog.No .M/306/31 . 

Fig.17 . Tortiary~onglom~rato noar No . 5 Bora on Big Stono Plain . 
Neg. No .M/305/3 . 
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?Tertia ry Congloo. r ate 
This unit covers a considerable portion of the Henbury 

Sheet area but appears t o be especially associat ed with a rea s 
adjacent t o the Finke River and in so~o places , the r anges. The 
congl omerate is well exposed in the bcnks of th0 Finke River 
but is also well exposed in othe r a r eas 'such a s Big Stone Plain 
near No. 5 Bor e (Fi g.17), and also enst of the ODin r oad, where 
r ounded hills of ?Tertiary conglo~erato ri se up t o 50 fe et 
above the surrounding plain. In many places the ?Tertiory 
congl omerat e hos been redistributed by Quaternary erosi on nnd 
drainage (e.g. in the vicinity of the Henbury Me teorite Craters) 
and in such a r eas the conglomerate is mapped as being of 
Quaternary age . In all areas the main criterion f or 
distinguishing between Tertiary and Quaternary conglomerates 

is that thos e of the Tertiary are consolidated wher eas those of 
the Quaternary are not. 

The lithol ogy of the ?Te~tiary congl omer ate is simila r 
to that described in the previous section dealing with the 
undifferentiated Tertiary. The pebbles, cobbles and boulders 
are mainly of sandstone (many cobbl es and boulders are 
r ecognised as having been derived from the Larapinto Group). 

The matrix is calcar eous or sandy, with the sand poorly sorted 
and r ounded. The cobble s etc . arc poorly s orted but moderate ly 
well r ounded. 

No fossils have been f ound in the ?T~rti3ry conglomer­
a te. At some l ocalities (e . g . in the vicinity of Maloney 
Bore and Bo omerang Bor~ ) the ?Tertiary conglomerat e appears to 
'riml the ?Tertiary limestone and it is suggested that in some 
places the ?Tertiary congl om0 rates f ormed on the strand line s 
and margins of fresh-water l akes whilst the limestone s f ormed 
PQnecontemporane ous ly in the deeper parts of the lakes, 

?Tertiary Limestone 

On the Henbury Shaet oren , limestones of possible 
Tertiary age are best deve l oped between ~mloney Bore and 
Boomerang Bore and in the Chandler Range orea , There are also 
minor developments five miles west of Running Waters, e ight 
miles west of Middleton Ponds homestead (abandoned) and near 
McRaes Yard. 

This unit consists of white , gr ey and pale yellow 
limestones and chalcedonized limest one with interbeds of purple 
And green, sandy siltstone s and silts t ones 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 f ee t and in 
places f orm prominent scarps and the cappings of mesas (Fig.16). 
The maximum known thickness of this ?Tertiary limestone unit is 
100 feet near Ma loney Bore; In other places it appears to be 
considerably thinner and in the Chandler Range it has a maximum 
thickness of about )0 feet. 

The ?Tertiary limestones of the Chandler Range area 
and those near Running Waters are foss iliferous , 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-wat er lakes . 

, ?Tertiary 'Billy' (silicified sandstone) 

'Billy' is the name given to a hard, siliceous sand­
stone (Dunstan 1900) developed as part of tho 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 r es istant cappings of 
mesas. The 'billy' has a maximum lmown thickness of only 
3 faet. It is white, grey or pale brown in colour, fine to 
coarse grained and partly banded. 'Billy' acquires many of 
the lithological features of the 'host r ock' but the silicific­
ation, in many cases, obscures a suffiCient number of the 
original lithological features for it to be impossible to 
establish the identity of the origina l rock unit. 

The exact age of the ?Tcrtiary 'billy' is uncertain 
for r e lationships are obscure in the fiold, but it is known to 
be post-Mesozoic and is probably older than the main Tertiary 
weathering profile • 

?Tertiary Laterite 
The only part of thc Tertiary laterite waathering 

profile which is at all common in the sheet area is the 
f erruginized zone . in addition, 3 mottled zone was found 
developed on the Goydor Member of the Pertaoorrta Formation at 
soma l ocalities. 
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The main area of ferruginization occurs along the 
southern front of the "",mes Range between Eninta t atara Rock Hole 
and .Mount Holder, where f erruginized Mesozoic sediments 
unconformably overlie Pertnjara Formation, Me recnie Sandstone and 
Stokes Formati on. The ferruginized r ock commonly forme 
pr ominent scarps and bastion t opography. As with ?Tertiary 
'billy', the l aterite assumes the lithol ogica l charscteristics 
of the host r ock whi ch, in most areas, is a kaolinitic, medium 
t o thick bedded sandstone. A spe ci~en of ferruginized 
Goyder Member from the Yeua Bor e ar ea of the Levi Range 
conta ined 59% Fe and a specimen of f erruginized Me s ozoic 
sediments from the Illamurta Spring area contained 43% Fe. 
The age of the laterite is difficult t o est ablish with 
certainty but it was nL~ost certainly f ormed after tho 
l aying down of the Tertiary sedim~nts. 

QUATERNARY 

Ae olian Sand 
Considerabl e areas of the Henbury Sheet area are 

covered by aeolian sand, espe cially within the ar ea of 
phys i ogr aphic division D (see Fig. 3) whore t her e are wide 
sand plains with braided sand-dunes . The dunes, have a 
consistent trend l ocally but the trond varies considerably 
throughout the Shee t area . They ar e usually fixed by 
spinifex , desert oaks and eucalypts; tho only migr ating dunes 
are those which occur on clay-rich alluvium and have a hard 

base and no vegetation to check their movement. 

Alluvium 
The l argest deposits of al luvium occur in the 

east ern half of the Shee t a rea and especially within the areas 
of physiographic divi sions 'B' and ' F ' and ' G' (see Fi g . 3) . In 
all areas , local developments of alluvium are found , adjacent 
to wat er-courses . The deposits are orange-brown t o ligh~ 
brown s and, silt, clay and grave l and in s ome areas may 
attain a thickness of greater than 100 f eet . In pla ces the 
a lluvium i s covered by a dense growth of mulga (this is 
especially true adjacent t o the r anges). 
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Conglomerate 
Deposits of recent conglomerate cover only a 

relatively minor portion of the Sheet area and nre to be found 
mainly ad ja cent to creeks and water courses and 

Vii thin the a rea of 
on t he flanks 
physiographic of the ranges and scarps. 

division 'F' (see Fig. 3) wide oreas are covered with 
uncons olidated conglomerate which has resulted from the 
re-distribution of ?Tertiary congl ome r ate . 

Travertine 

Small deposits of travertine occur adjacent to and 
overlying calcareous sediments. The deposits consist of grey 
or white, concreti onar.y mosses which commonl y have a very 
vuggy texture; they result from the precipitation of carbonate 
from ca rbona to - 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 cocmonly associated with caliche or travertine 
and mny be formed by a similar 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
and also indicate a thinning of the sediments to the south.
In general, the cores of major anticlinal structures correspond

t .
c3 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 patterns,
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 Petermann 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 now characteristic of the northern half of the
Amadeus Basin.
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The axes of the folds formed during the two orogenies 
are subparallel but t he sTosses Vlere pr obably directed fr om the 
south during the earlier folding and fr om the north during the 
l ete r folding . The f olds f ormed by the earlier or ogeny have 
sharp anticlina l crests and broad synclinal troughs . 

The compl exi ty of t he major structures on the 
Henbury Sheet area appears t o increase with depth so that 
relatively s imple anticlinal or domai structures in tbe , 
Pertnjara Formation or Mcrecni e Sandstone may be c omplexly 
f ol ded and f aulted in the Upper Prote r ozoic and Cambrian strota. 
Many of the anticlines a r e thought t o be supra tenuous f olds 
f ormed by contemporaneuus growth and sedimentation . Such 
features as supr atenuous folding ond the incr easing compl exity 
with depth in the cores of t he f ol ds ar e consider ed to be due 
t o the pr~sence of evaporites in the s equence . Evaporites and 
diapiric structures have not been r ecogni sed· in outcrop on the 
Henbury Sheet area. However, probable diapirs are known from 
the neighbouring Lake Amadeus and Hermamsbn'g Sheet areas and 
evapcrites have been intersected in wells (Ooraminna No .1 
ond Alice No .1 ) drilled f or oil on the Alice Springs and 
Rodinga Sheet areas . Consid ering these facts t ogethe r with the 
disturbed and cor.t ort ed nature of some of the outcrops on t he 
Hanbury Sheet area , it seems pr obabl e that evaporites occur 

within the Upper Proterozoic Bitter Springs ~imestone and the 
Cambrian Chand l or Limestone Member of the Pertaoorrta Formati on. 

Faulting 

The f ault s r ecognised on t he Henbury Sheet area a r e 
of two main types . The l a rgest and most prominent faults are 
l ongitudinal thrust f aults which occur in the Gardiner, 
Chandler, Seymour end Bacon Ranges and in the Illamurta Spring 
area . These faults could be termed 'break t hrusts' aft er 
Billings (1942) • 

The "",in l ongitudina l fault in the Gardiner Range 
has been r eferred t o by previous workers as the ' Gardiner Fault' 
and the I r eyonga Fault'. It extends f or a bout 50 miles in a 
west-narth-west to n orth-westerly direction and has an 
estimated throw of about 14,000 f eet. At the surface t he f ault 
plane dips between 55 0 and 900 to the south- west . The 
greatest amount of movement has t aken place about mi d-way 
a l ong its l ength whe r e tho Bitter Springs Limestone rests 
against the Pertnjara Formation. The movement a l ong the f RuIt 
appoars t o decrense gradually towards its extremities • 

• 
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The l ongitudina l thrusts in the Chandler Range dip 
steeply t o the north and trend between west and north-west. 
The thrust zone extends f or about 20 miles and the maximum 
throw is probably about 5,000 f eet. Ther e is l oca l overturning 
of the younger units ne"r the fault plane Md in so",e pla ces the 
Mereenia Sandstone rests against the. Chandler Limestone Member. 
A notable feature of the thrusts in the Chandler Range is the 
almost ubiquitous occurrence of tha highly incompetent Chandler 
Limestone Member in the hanging wall at the f ault line . 

About 16 mile s east-north- east of Tempe Downs 
Homestead , ncar Illamurta Spring, the Arayonga Formation has 
been thrust over the Me reenie Sandstone. The thrust plane dips 
steeply to the south and the throw i s ca lculated to be about 
8,000 f eet, assuming the r el a t ionships are purely the r esult 
of faulting. It i o poss ible that there has been s tructura l 
growth during deposition at this locality and if this is so then 
the movement may have baen much l e ss than 8,000 f aet. 

At t he south-western extremity of the Seymour Range 
the Inindia Beds have bcen thrust over t hc Mer eenie Sandstone. 
The thrust plane dips steeply t o the north and the throw could 
be up t o 5,000 f eet. However, a.s is the case with the thrust 
near Illamurta Spring , there is a possibility of a reduced 
section due t o structurnl growth during deposition at thi s 
l ocality, and therefore the movement may be much l ess t han 
5,000 f eet. 

A similar structure t o those seen near Illamurta 
Spring and the south-west ern part of the Seymour Rango occurs 
a bout 15 mil es east of Ar eyon ga Native Settlement. At t his 
l ocality the Pacoot a Sandstone appears t o have been thrust 
against the Mar eeni e Sandstone . This structure dips steeply 
t o the south , hE.s a l~tera l ext ent of about five mi l e s and a 
possible throw of cbout 2,500 feet. 

In the Bacon Range , and in an area about 10 miles to 
the south , there a r e a number of s t eeply dipping thrusts which 
can be traced f or up to 15 mil es . These thrusts trcnd bet ween 
west and west-north-west and the l ar ger ones have a south­
block-up movement. 

The second group of faults on the Henbury Sheet ar en 
are the transverse f aults. This group is the l~rgest numeric­
ally but most of them are of small latera l extent and show 
very little displacement. A l arge numbe r of these transverse 
f aults r adia te from the l ar ge l ongitudina l f ault in the core of 
the Gardiner Range Anticline . The t ransverse f ault s 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 eres is the Bitter Springs Lim~stone which was deposited 
in a widespread Upper Pr oterozoic sea during a period of 
tectonic stability. The pr esence of algal stromatolites and 
evaporites within the unit indicates a very shallow water 
envir onment . The depositi on of the Bitte r Springs Limestone 
was interrupted by epeir ogenic move~ents which r csulted in some 
blocks being eroded . 

The overlying Ar eyongs Formation (in the north) and 
Inindia Beds (in the south) were deposited disconformably on the 
Bitter Springs Li~estone and contain fragments of the Bitter 
Springs Limestone as well as other pre-Cambrian sedi mentary, 
igneous and metamorphic rocks. The Areyongs Formation and 
Inindia Beds ar e considered to be portly aqueoglacial in origin; 
it seems probabl e that some of the erratics within them have 
been transported (possibl y icerafted) up t o 100 mi l es . 

Tho Areyonga Formation is t hinner, coarser 
and more variable than the Inindia Beds and probably 
a l andward facies. The sediments are part l y marine 

grained 
represents 

and contain 
some oolitio and al ga l limestone beds which may have been 
deposited during warmer interglacial periods. 

After the deposition of the Inindia Beds the sediments 
in the south-western par t of the basin were folded but there is 
no evidenoe of any disturban ce in the north where the 
Pertatataka Formation lies conformabl y on the Ar eyonga Formation. 
Thc source of the sedi ments probably l ay to the south during 
the deposition of the Winnall Beds and Pertatataka Formation. 
The Winnall Beds are considerably thicker and coarser than the 
Partatataka Formation which was apparently deposited in a quiet 
marine environment and contains some minor, shallow wat er , 
carbonate facies. 

In l ate Upper Proterozoic or early Lower Cambrian times 
sedimentation was interrupted in the s outh by an orogenic period 
which resulted in isoclinal fo lding and uplift of mueh of the 
Winnall Beds and less intense f ol ding of the Pertatataka 
Formation in s ome oreas. These movements drove the sea from 
the orea and t although sedimentation may have continued al ong 
the northern margin of the present bosin, it i s poss ible that 
much of the Hanbury Sheet area remained above sea leve l for much 
of the Lower Cambrian . 
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As the basin gradually subsided the seas of 
Pertaoorrta Formati on times spread t o the s outh and the west 
leaving some lenses of locally derived conglomerate on and 
near the unconformity surface . Migration of the shoreline 
r esulted in a corresponding shift in the sedimentary facies so 
that the carbonates which first appea red in the Lower Cambrian 
in the north-east part of the basin had reached the eastern 
half of the Henbury Sheet a r ea by the early Midd l e Cambrian. 
Due to minor fluctuati ons of seo l evel some thin marine beds and 
l enses were deposited as far west as l ongitude 131 031' but the 
typica l Jay Creok Limestone facies is not known west of 132050' 
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 f ollowed by n widespread marine sandstone, siltstone and 
s~ndy limestone sequence (Goyder Member) . This sequence was 
followed in l ate Upper Cambrian times, with no obvious breaks 
in the northern parts of tho Sheet area, by the basal sandstone 
of the Larapinta Group (Pacoota Sandstone) . During the period 
from the late Upper Cambrian until at l east the early part of the 
Upper Ordovician stable shelf, marine sediments were deposited 
over much of the Hanbury Sheet area although the sea ~ay not 
have encroached on the southern quarter of the area until late 
in the Lowor Ordovician. The Larapinta Group sediments 
ropresent 
carbonate 
l aid down 

two major cycle s of sedimentation from arenite to 
and lutite; the greate st thickness of sediments was 
al ong the northern margin of tho area. Most of the 

sediments are of shall ow water origin but part of the Hcm 
Valley Silt stonG mflY h~ve 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 continenta l environments 
occurred during the deposition of the Mereenie Sandstone. 
These conditions may have continued until the Upper Devonian 
(i.e. until the deposition of the silts of the Pertnjara 
Formation) when orogenic movements in the northern and easte~ 
parts of the basin resulted in e r osion in some areas and the 
deposition of a thick sequence of coarse clastic sediments 
adjecent t o the uplifted area along the n orthern 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 celused folding of the Pertnjara Formation and also nicrst 
of the major faults throughout the besin. Some of this 
folding and faulting probably took place a long pre-existing 
lines of weakness . Erosion of the folded, f aulted and uplifted 
sediments continued until e ither the Jurassic or Cretaceous 
period when a marine incursion from the east resulted in the 
deposition of a thin sequence of sediments between the r anges 
on the Henbury Sheet aren. 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 .Me sozoic s eas . 

Following the deposition of Mesozoic sediments the 
area was uplifted and eroded . During the Tertiary a wetter 
period ' resulted in the formation of an ext ensive s erie s of 
lakes which were probably fed by the pr esent drainage system. 
Thin beds of conglomerate, sandstone, siltstone , shale and 
carQonate were deposited in and around these lake s. 

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

The s and dunes we re formed duri ng an arid phase 
in the Quaternary and now, as a result of a more recent 

amelioration of the climate, the dunes have been fixed by a 
sparse vegetational cover, and t hin alluvial sequences have been 
deposited in the river courses, on the flood pl ains, and 
adjacent to the ranges. 
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Phosphate Deposits 

Introduction 

ECONOMIC GEOLOGY 

Tho presence of phosphorites in the Amadeus Basin was 
first mentioned briefly by We lls , Forman and Hanford ( 1962), 
who found isol at ed exampl es of phosphate-ri ch 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 especiolly in the vicinity of Johnny 
Creek (Wells, Hanford and Cook, 1963; Cook, 1963) . As a 
result of this work, diamond drilling of the Stairway Sandstone 
w~s carried out by the Bureau of Mine ral Resources in 1963 at 
two localities (AP1, AP4) on the Lake Amadeus Sheet area and 
two (AP2, AP3) on the Henbury Sheet ar ea (Barrie, 1964). 
During 1963, the authors continued re conna1s9a~ce surface 
studies of the Stairway S~ndstone phosphorites of the Henbury 
Sheet area . This work confirmed that pelletel phosphorites 
ar e confined to the Cambro-Ordovician Larapinta Group (apart 
from very minor developmonts in the Tempe Me~ber of the 
Pertaoorrta Formation) and indicate that only the Stairway 
Sandstone has 8 sufficient concentration of phosphate for there 
to be any likelihood of it having an economic potential, 

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

Phosphorite occurrences 
Stokes Formation: This formation i s apparently poorly 

phosphatic because pelletal phosphorite was found a t only one 
l ocality (in Vlalker Creek Anticline on the western side of the 
Sheet area). Tho phosphorite occurred just above the base 
of the formation and pr obably represents a continuation of 
Stairway Sandstone conditions into the Stokes Formation. 

Stairway Sandstone: This is the most phosphatiC formation 
of the Larapinta Group, with a maximum P20

5 
content of 19% 

recorded from a sample of pelletal phosphorite from Walker 
Creek Anticline (locality" see Fig. 20). 
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Map Field 
Reference N0. Reference 
(See Fig. 20) no. 

1 Hy53 

2 Hy705(B) 

3 Hy189(B) 

1 lIy55 

4 Hy129 

1 Hy40 

5 Hy90(B) 

1 Hy54 

It Hg10 

6 Hy154 

7 Hy149 

1 Hy59 

8 Hy155 

9 :iy120(A) 

10 ~123(C) 

1 Hy51 

11 Hy10'7(5) 

7 Hy148 

9 Hy120(B) 

3 Hy189(k.) 

11 Hy107(2) 

1 Hy57 

5 Ey90 

12 Hy62(n) 

12 Hy62(b) 

11 Hy10'7(4) 

13 Hy121(d) 

11 Hy107(3) 

3 Hy189(c) 

14 Hy171 

TABLE III QU.AliTITATIVE PI;OSPHil.TE [.J\TALYSES 

Formation 

Stainrny Sands tone 

Stdrwc'.y Sandstone 

Sto..irway S2Jldstone 

Stairway San st':me 

Skirway Sandstone 

Pacoota S:mdstone 

Stbirway Sandstone 

Stairway Sandstone 

stairway Sandstone 

Stairway Sondstene 

St,'lirvn::'"y Sc,ndstone 

Ste.irway Sondstone 

Str:.in-J2.Y Sandstone 

Stairway Sandstone 

Stnirvmy Sands tone 

Stairway S,mdstone 

Stairway Sandstone 

Stairvmy Sandstone 

St'].irwo.y Sandstone 

StairwlY SMdstono 

SteirHay Sandstone 

Stairwo.y Sandstone 

Stairvmy Sandstone 

Stairwc.y Sandstone 

Stairwc.y Sandstone 

Stoirwo.y Sandstone 

Horn Valley Siltstone 

St3.irway Sandstone 

P~coota Sandstone 

Litholoe;y 

Sandstone ' .. ri th medium, phosphatic }Jellots. 

Sa...Yldstone Hi th fine pellets. 

S~:ndstone 'vri th pellets. 

Pelletal snndstone. 

Fossiliferous sandstone with pellets. 

Pelletal sil ty sc,"ndst~ne. 

CcJ.ccrreous scmdstono vii th phospbatic pellets. 

Sandstone 1,Ii th sm::ul T,ellets. 

Sendstone vii th pellets. 

S~ondstone "\,[i th fine pellets. 

S[~dstone '~d.th medium, phospbr:.tic pellets. 

Sc.ndstonc ,;ith pellets (from scree). 

White, pcllGtC'~, silty srndstone. 

Fine, pelletal s~ndst~ne. 

Sandstone 1,lith pellets. 

Sandstone 1.-lith sm-::ll, phosphRtic pellets (from scree). 

Cocrrse, pclloto.l s ".nc~stonc (from scrG'J). 

Sandstone Fith fine, vl~litC, silty pellots. 

Pelletal sandstone (silicified in pert). 

Sr.:ndstone ,,,rUh grey, phosphatic pcl18ts (fre'TI. scree). 

Sandstone l.-ri th }~Ihosphatic pellets. 

CR-hcrreous sandstone 1;ith pe;lloto. 

Greon and Hhi to , silty s:mdstonc \-Ji~h pullets. 

Grecm (.lild \.Jhi te;, silty sr~d8tone Hi til pellets. 

Coarse s:mdstonc vi tL puJ.h. to (from scree). 

Calcareous sandstone vIi th fine pellets. 

Forruginizcd, phosphatic S:1.ndstono (from screo). 

Polletd sundstonc (silicifiod in part) • 

Coarse srclldstonc with le.rge phosphatic nodules (from river 
gravel) 

Percentage of 
P20

5 

19.0 

18.0 

17.0 

16.9 

16.5 

16.0 

16.0 

14.2 

14.2 

14.1 

14.0 

14.0 

13.2 

13.0 

12.5 

12.2 

11e2 

10.8 

10.8 

10.0 

8.8 

8.8 

8.0 

8.0 

8.0 

7.5 

7.0 

6.7 

6.0 

5.2 



Hap Field 
Reference No. Heforence 
(See Fig.20) No. 

,0 Hy123 (a) 

10 Ey123 (b) 

10 Hy123 (d) 

9 Hy119(A) 

13 Ey121 (b) 

15 Ey172 

13 Hy121 (c) 

13 Hy121 (a) 

11 Hy107(6) 

11 Hy1 07(1) 

16 Hy132 

4 Ey130 

17 Hy125 

9 Ey119(B) 

18 Hy14e 

5 Hy90(c) 

F'ormation 

Stairr,v::JY Sandstone 

Stairway S,:w.'1dstnL8 

Stainmy Sancstone 

Eorn Valley Siltstone 

Stairway SundOtOL8 

Horn Valley Siltstone 

Eorn Vdley Siltstone 

StairW3.3T S2.l10StCDG 

Stairway So..l1dstonc.: 

jjulJ.~1.di:ry of 
Sto.irvTO.y Sunastone and 
Horn Vdley Siltstone 

?Eorn V21ley Sil tsto::18 

StQirw:~y S~:Ildstono 

Sto.inm,y ScndstoLo 

J...l. 

Lithology 

Sil ty, calcareous ScLQQStOlu 1Ji th reI1"ts. 

Silicified s':mostollc 1!Titb polluts. 

Pslletal silts:'ono. 

Silicified sr,ndstol1c ili th silty ooli ths. 

Limestone; vith fine pellcts. 

Sandstone "lith silty ooli tes ~ 

F')ssiliferous lirneGt::mo. 

Sandy limestone with a lustrous ap;JofU'anc8. 

Fossiliferous sor.dstonc (from scree). 

1tJhlte, silty S['.ndstonc. 

0[Uldstcne with ;3il ty ooli ths • 

Silty SQadstnno ',{hie:1. has bQcn ctrongly sheared. 

SiliciLLed sandstone "\d th pellot e~Lsts. 

P[,cI'tial~~T silicified, vcry COc'l'se &,T~.in8d sandstone. 

F€lletsJ s".ndstor"8 (strongly forruginizod) 

1I Indicntes that the SPCCil:lCl1 "W1S (Collected from G::>SS0S Bluff o.nd not fror;-, 8. loc:li ty l.::.t'lin -::,l/ Hcni:ury ,sbc;ot 'lreo.. 

Percentage of 
ll:::;05 

4.5 

4.5 

2.5 

2.0 

1.7 

1.6 

1..2 

1.0 

<'0.5 

{0.5 

~ 0.5 

~0.5 
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This formation is discussed in greater detail below. 
Horn Valley Siltstone: The naximum P205 content recorded from 

this unit was 7%. The sampl e, which was a calcareous sandstone 
with fine phosphatic pe llets , was obtained from l ocality 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 lithol ogies within the f ormation are only 
slightly phosphatic, with a P205 content of a bout 1% or less. 
Phosphat ic pellets are rar e but the P20

5 
content is added to 

slightly by the presence of phosphatic shelly fragments of 
fossils (tri l obites 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 sampl es of Facoota Sandstone from the Hanbury Sheet area , 
submitted for P205 analyses gave results of 16% and . 5. 2%. 
Both of these samples were sandstones with phosphatic pe llets 
and may be r egarded as exceptiona l lithologies within the 
Pac oot a Sandstone. The normal sandstone of the formation would 
probably have a P20

5 
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 onl y lithology with any potentia l for economi c depOSits 
is the pelletal material of the formation . This is a fairly 
distinctive lithology which may occur anywhere within the 
Stairway Sandstone. The pe lletal bands are especially well 
exposed in the Mount Shady a rea ; in the vi Cinity of Mount 
Holder ; in the Chandler Range near the ma in road; and nine 
miles north-east of Angas Downs homestead. Pelletal bands are 
also found at many othe r localities but are only poorly exposed . 

The percentage of pellets is highly variable within 
the formation with only rore 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 P20

5 
in a 

sample but the correlation is only very approxi mate for the 
pellets may contain variabl e amounts of detrital quartz 
(see Table V, We lls, Ranford and Cook (1963) f or details of 
P205 content of ' individual pellets). As in the Lake AmadeuB 
Shaet ~raa there appea red to be ·two type s of pellets; a brown , 

well rounded pellet with a fairly high degree of sphericity 
Dnd a grey or black poorly r ounded p~llet with a low degree of 
spheriCity. Phosphatic ooli ths are generally rare but a few 
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have been seen in thin section (see Fig. 30, Wells, Ranford 
and Cook, 1963). Ooli tic pyrite is common towards the base 
of the Stairway Sandstone and also in the upper pert 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 a rea a peculi a r green pelletal band up to one foo~ 
in thickness was found . It is especially well developed at 
the west ern end of the r ange to the south of the Seymour Range. 
An identica l band has been found in the Inindia Bore a rea and 
a sample from this area submitted for X-ray analysiS indicated 
that the green mineral was corkite (a lead phosphate complex, 
not previ ously r ecorded in Australia). It is not known as 
yet whether the mineral is primary or is a secondary weathering 
product. The f a ct that corkite is not r ecor ded in the di amond 
drill hole AP4, which was drilled through the Stairwa,' Sandstone 
near to the corkite l ocality in the Inindia Bore area (Barrie, 
1964) suggests that corkitc is a ~ Becondary weathering product, 

The pe llet banis have a minimum thickness of l ess 
than one inch and a maximum thickness of one foot but their 
average thickness appears to be only about two inches. 

hthin section, the phosphorites consist predominantly 
of medium to~ry fine grained detrital quartz with areas of 
intergranular cryptocrystallinu epntite. These areas of 
intergranula r apati te gener ally correspond t o pellets but it 
would appear also that some of the .'J.patite has moved into 
other parts of the sandstone. It is s uggested from some thin 
sections that the quart z gra ins within the pellets a re of a 
slightly different grain size t o the surrounding quartz grains 
(generally the l atter is coa rser grained - see Figs. 25 and 30; 
We lls, Ranford and Cook 1963 ), but this is not supported by all 
the thQn sections of phosphorites. A thin section of a 
phosphatic pelletal sand ston e (Hy705C) from locality 2 
(see Fig. 20), cont a ining 17.8% P205 (equivalent to 42.3% 
Apatite), has been described as f ollows by the Australian 
Mineral Development Laborat ori es, South Australia (in lit): 
"This r ock has been classified as 1:1 phosphatic protoquartzite 
or subgreywacke. It consists of fragmental grains of quartz 
cemented by slightly iron-stained, crypto-crystalline 
apatite. 
grain siza 
angular or 
are seen. 

The q~~rtz grains a r o poorly s orted, r anging in 
from fine to medium grained; they a re generally 
subangular in shope but occasional sub r ounded grains 
In part ther e appears to be a t endency towards 
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graded bedding but this is rather obscure. A few grains are 
reworked as they 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 
musc ovi te occur but show no p:,a :!:' ~ l.'red orieT:Ltati on. Rounded 
zircon is a rather C (l:n~~(",~ accE;::H.i ·"Jry while rounded opaques 

and green tourmal:~r::? [;1 :1':"(3 less c.. ::O:.l.!:'.'::1ant. The cryptocrystolline 
apatite cement 1s no'~ eyenly dintrj.buted through the rock 

and some indication of brecciat}. o:::.:. are Been. Iron oxide 
occurs as . a stain find , in par+'~ 1.~e!D.ents grains as weIll!. This 

should not be r ega rded as a dos oription of a typcia1' 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). Thero 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 Stainv3Y Sandstone which is the 
silty part of the formation. :{:.lweyer , within this silty 

portion of the formation it is f onud that the phosphatic 
pellets accompany the sandy beo:.; ond are only very rarely found 
in the s ilt. This is also the uase in the Lake Amadeus Sheet 
area and Cook (1963) has postu1a+'ed an autochthonous origin 
of the phosphate to account f or tIlis 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 
Stairway Sandstone times, several mechanisms were operating 
contemporaneously and resulted in very similar end-products, 
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Water Supply 

Surface Water 

63. 

Ther e is abundant surface wat er in the northern and 
eastern parts of the Sheet area, with large wate rholes 
occurring in many of the creeks and rive r s . Vlaterhol es ur a 
especi ally abundant Biong the FinkG River and a r e permanent 
and cont a in fresh water ~ DO\vnstrw:un a l ong the Finke River , 

the number of w<,.:~'Orholes gradually fimtnishe s and D. high 

percentage of tl1':~m oocore...:: 9a ::5:-::-8 . Pc~anent wa terhol es a l so 

occur in "the Hug.."1. ;'-':1c1 Palme r Rivero :.J.nd jn the Pete:rmann, 

Walker, Illara ann ?::'i lm Creeks . 

Perman en+. J.. ... cckholes a r e f \)l:l:C at many places in the 

r anges and ar e cspeci311y common in the Mereen1e Sandstone and 
to a l esser extent in the sandstones of the Pertnjara Formati on. 
The waterholos tend to be concentra t ed in specific areas o.nd 

a l ong certain scarps. The main concentrations occur south of 
Areyonga Mission; a l ong the s outhern side of Nineteen ~lile 

Plain ; east and west of Illamurta Spring and in Palm Valley • 
In uddition, isolated pormanent rockhol es occur in the Levi 

Range (Ant ai e Rockhole) and the Chandler Renge (Ant i arra 

Rockhole) • 
Semi-permanent waterI!o].es nnd r ockholcs a r e f ound 

throughout the area and these may retein watcr for up t o 
severa l months aft er r a in, but t:1GJ cannot be r e li ed up on. 
The life of such s emi-permanent wQte rhol os and r ockholes could 
be considerably extended by deepening or damming them. There 
a r c t in addition , mony pl aces in the ranges where the creeks 
could be dammed and even wi th the l ow r ainfall and high rate of 
evapor ation a l a rge body of water could be r e t ained for a 
consider able l ength of time. In pla ces, "turkeys nest" type 
dams have been constructed f or the st or age of surface waters 
and have been f ound succ~esful . At present up to 90% of the 
Tampe Downs cattle and up t o 40% of the Henbury oattl e ar e 
being watered on natural surface wat ers. 

Under gr ound Water 
The water potential of t he vari ous fOrmEl tions is 

summarized in Table 1. The f OlC:1fl1;;.on with the greatest 
potential is und oubtedly the i'ilc re cnie Sandstone . 

difficult t o 
However, its 
intersect t endency t o f orm high r~lief 

below the wat er t able . The same is also true for the 
sandstone of the Pertnja r a Formation. In many areas, the 
most accessible aquifers ore l ocated within the quaternary 
a lluvium and this is pr obably the most widely used source of 
underground wa ter in the Henbury Sheet a rea. Some of 



B~re 
name 

No.! Drought 
Relief 

No.3 Drought 
Relief 

Mt. Gloaming 

White Hill 

Settlement 
No. 1 

Settlement 
No. 2 

Settlement 
No.3 

Stock Well 

Ref. 
No. 
G53/1-

2 

4 

5 

6 

7 

8 

9 

10 

Homestead Well 11 

Titra Well 12 

Homestead Well 13 

Whitewood Gap 14 

Boomerang 

No.1 Homestead 16 

No.2 Homestead 17 

No.3 Homestead 18 

No. 5 19 

Depot Well 20 

Lease 

Imgas Downs 

Angas Downs 

Henbury 

Henbury 

Areyonga 

L.:reyonga 

l;.:reyonga 

Orange Crk. 

l..ngas Downs 

Locat~4 

10 miles N .E. of 
lillgas Downs H.S. 

3 mls W. of old 
img as Downs H • S • 

4 mls S.E. of 
Mt. Gloaming. 

200 yds N.E. of 
Settlement • 

foo yds N. of 
Settlement 

500 yds N. of 
Settlement. 

Close to Orange 
Crk. H.S. 

At old l.ngas Df"wns 
H.S. 

Palmer Valley 6 mls S.S.W. of 
H.S. 

Tempe Downs 

Henbury 

Henbury 

Palmer 

60 yds S.W. of 
H.S. 

12 mls E.N.E. of 
H.S. 

12 mls N.E. of 
H.S. 

300 yds S.E. of 
H.S. 

Palmer Valley 300 yds E. of H.S. 

Palmer Valley 1 ml. N.N.E. of 
H.S. 

?almer Valley 18 mls S.S.W. of 
H.S. 

.hreyonga Upstream from 
Settlement. 

Total 
Depth 

175' 

183 ' 

115' 

450' 

20' 

60' 

110' 

1001 

140' 

240' 

TlillLE IV BORE Di.Th. 

Depth 
to first 
aquifer 

315' 

340' 

160' 

35 1 

116' 

215' 

Standing 
water 
lei'el 

318 1 

90' 

18 1 

12' 

14' 

2301 

100' 

116 1 

70' 

Supply 
(galls. 
per hour) 

Tery small 

900 

dry 

700 

1000 

800 

small 

very 
good 

small 

800 

700 

Soakage 

Total dissolVe 
SALTS 

(parts pOl' 
million ) 

1999 

4567 

7743 

3049 

4603 

7527 

1507 

4852 

8034 

3438 

9614 

Strata 

Sandstone 

15 r alluvium then clays & sands 

0'-50 1 sand, 50'-230' clay 
230 1-362' white sandstone. 

Interbedded sands and clays. 

Sandstones clays and gravels. 

C '-85' shales 
83 1-115' silts~one 

Hainly sandstones. 

01-5' sand, 5'-JOI 
sandstone, 30 1-267' 
red shale & grey 1st. 
267 1-272 1 shale & siltstone. 

01-130 1 interbedded sands a~d 
clays 130 1-140r gravel. ~ 

Remarks 

Ivie_inly in the W innall 
Beds. 

Mainly in sandstones, 
sandy clays & calcareous 
sandstones. Bot-~omed in 
impermeable shales. 

The sandstone is a fine­
grained kaolinitic & 
glauconitic. It possibly 
has fracture porosity. 

The sands were s~lty ~ 
probably lacked por~sity. 

Silts & shales of the 
Pertnjara F~rmation. 

Sandstones of the 
Pertnjara Formation. 

No further information 
available. 

Sited in Stokes Formation 

N~ further information 
available. 

Uns1.:.itable for human 
o')nsumption. 

Unsuitable for hume~ 
consumption. 

Unsuitable for human 
consumption. 

IViainly sandstones with some clay Unsui table for human 
interbeds. consumption. 
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Bore Ref. Depth Standing Supply Total dissolve 
name No. Lease Loco:Uon T0tal to first Water (galls. SiJ,TS StrEi.ta Remarks 

G53!1- Depth aquifor Level per hour) (pDI'ts par 
million) 

West No.1 21 Owen Springs 20 mls S.W. ()f E.S. 31' 600 

Dud 22 Palmer Valley 15 mls S.S.W. of 
H.S. 

No.7 23 Palmer Valley 400 yds N. of No.6 110' 100' Clays & gravels. 
Bore. 

No.5 24 Hugh River 176 T Hainly clays with ironstone. 
Stock Route 

No.4 25 Hugh River 6 rus W. of main 181 f 65 1 1000 2050 Sandstone then limestone. 
Stock Route road. 

Eastern 26 Palmer Valley 14 nlls S.S.E. of 300' 250 1 5068 
H.S. 

N •• 6 Dud 27 Palm~r Valley 400 yds E. of H.S. 1201 109' Interbedded sands & cl:ws. 

Turner 28 Palmer Valley 12 rr~s S.S.W. of 1000 3052 01-20' lOQTIl & gravel, 
H.S. 201-J10Isandctone. 

West No.2 29 Owen Springs 20 mls S.W. of H.S. 67' very 0"-30' 3.11uvium, 
small 301-1101red sandstone. 

West No.3 30 Owen Springs 20 mls S.W. of H.S. 1501 46« 39' 600 01-201 alluvium, 
20 1-50 1 pebbly sandstone, 
50 1-150'red sandstor18. 

No.3 31 Hugh River 5001 280' 500 7270 
Stock Route 

32 Henbury 330' 200' Sands, clays & silts. 

No.1 33 i.ngas Downs 10 mls S.E. of old 475 1 100' 
H.S. 

No.2 34 Angas Downs 4 mls W. of H.S. 4121 220' very I31ue clay. 
saline 

Mt. Quinn 35 Henbury 1L,1 ' 1101 very 0'- 5' surfaco soil, 
No.1 saline 51-1411 red clay. 

Nt. Quinn 36 dry 01- 261 limestone, 
26'-63 ' blue & white clay, 
63'-75' sandstone, 
75 1-498 1 rod cla,... 

No.1 37 Palmer Valley 20 mls S. of 74' 01-55' clay, 
Henbury H.S. 55 1-741 limestone. 

J..reyonga 38 L.reyonga 400' 145 01-15 T alluvium 
No.1 15 ' -400 ' sandstone. 

Nordicadatta 40 Henbury 20 mls W.S.W. of 127' 90' 1216 
H.S. 

Ht. Quinn H.S. 41 Henbury 20 mls W.S.W. of 34' 30' 350 7340 
Henbury H.S. II.S. 

Cotton Bush 42 Henbury 8 rus N.E. of H.S. 160 1 100' 6090 



Bore 
name 

Bowra 

Homestead 

stuart \,j ell 

Nallysnum 

H9~oney 

Crows Nest 

No.1.1959/1 

Palmer 

Horse Paddock 
Well 

Pioneer Tui ts 

Eo.22 

Salt Creek 

No.5 

No.18 

No.23 

Olunga Well 

Yaua 

Ref. 
No. 
G53/1-

43 

45 

47 

50 

52 

53 

55 

67 

68 

69 

70 

71 

73 

74 

75 

76 

77 

79 

80 

81 

Lease 

Henbury 

Orange Ck. 

Orange Ck. 

Henbury 

Henbury 

Henbury 

Hugh River 
Stock Route 

Areyonga 

Location 

E.N.E. of No.5 Bore 

8 mls S.W. of H.S. 

11 mls N. of H.S. 

8 mls S.S.E. of 

25 mls W. of 
Henbury H.S. 

1t mls E. of 
SettlemQnt 

Palmer Valley 3 mls W.S.W. of H.S. 

Palmer Valley 9 mls S.W. of H.S. 

Areyonga 

Palm Valley 
Lodge 

t ml N. of 
Settlement 

60 yds S. of lodge. 

Palmer Valley 8 mls S. of H.S. 

Palmer Valley 2 mls N.E. of 
Birthday Bore. 

Palmer Valley 1 t mls E. of 
Hopoko Dnm. 

Pclmer Valley t ml. E. of 
Nopoke Dam. 

Palmer Valley 5 rrus S.E. of 
Turkey Bore. 

Palmer V:J.ley 5 Ir~S W. of 
Stevenson Dam. 

Angas Downs 

Angas Downs 

14 mls N. of old 
H.S. 

22 mls 1\. of old 
H.S. 

Total. 
Depth 

82' 

150' 

218' 

490 l 

80' 

180' 

140' 

295' 

400' 

250' 

14' 

Depth 
to first 
aquifer 

150' 

3' 

iii 

standing 
wa~er 

level 

155 ' 

150' 

3' 

70' 

ii' 

Supply 
(galls. 
per hour) 

very 
good 

400 

... 

600 

2500 

1000 

small 
supply 

dry 

dry 

dry 

200' 

Totr:u dis sol v. 
SALTS 

(par~s per 
million) 

8611 

6654 

960 

795 

651 

692 

2938 

3037 

1013 

Strata Remarks 

Eo further information 
available. 

No further information 
available. 

0 1- 14' soil, 
14'- 190' sandstone and clay, 

190'- 218' dark sandstone. 

0'- 175
' 

clay with some gravels Sited to intersect 
175'-370' siltstone, Mereenie Sandstone 
370'-490' fine quartz sandstone. 

0'_ 40' 
40'- 72' 

72'-225' 
225'-265' 
265'-340' 
340'-400 1 

400 1-425 ' 
425 1-463 ' 

fine, white sandstone, 
SD.lldy Dnd clayey sil t­
stone 
silty sandstone, 
chocolate sandy siltstone 
cleflll sandstone, 
fine silty sandstone, 
chocolate shales, 
sondy siltstone. 

G!- 20' loam, 
20'-140' yellow clay. 

0'- 20 1 lODIn, 
20'-295' brown scmdstor..e. 

0 1- 20' 
20'- 30 1 

30'-39' 
39'-400 1 

limestone, 
gypsum & clay, 
clay & grav81, 
s[u1dstone. 

0 1- 20' lO~lm & clays, 
20'-250' red sClldstone & mudstone. 

0'- 6' tOPe~il, 
6 1-226' interbedded clays & sands s 

Ho further information 
available. 

Sited to intersect 
aquifers within the 
Pertnjara Sandstone. 

Sited within the 
Pertnje.ra Formation. 



iv. 
Bore Ref. Depth Standing Supply Total dissolve 
name No. Lease Locatien Total te first ,·rater (galls. SALTS Strata Remarks 

G5.3/1- Depth aquifer level per hour) (parts per 
million) 

Well 82 Angas Jowns t rr~.S. of old H.S. 14' 91 4682 

South Block 84 Angas Downs 4 mls.N. of old H.S. - 23 1 11,009 

Well 85 Angas Downs 4 IP~s.N. of old H.S. 27 1 4355 

No.2 86 Tempe Downs Approx. 20 IJ1~s.S. of 70 1 45' 35' 
H.S. 

No.1 87 Tempe Downs In H.S. ym-d. 45' 120(}!- 817 

Salt 88 Henbury 7 mls. S.W. of 154' 150' good 20,285 Sited to intersect 
Nallysum Bore. small Stairway Sandstone. 

supply 

Dud 89 Henbury 34 mls. S.S.W. of H.S. 255' 6688 0' '-10' grey 1st. (?travel-tine), 
10' -21' calcareous sandstone, 
211 -157Ifn,med& com-se sandstones, 

157' -167 Iclay, 
167' -177'dark grey shale, 
177' -198 1 blue-grey limestone, 
198 1 -255'calcareous shales. 

Dud 90 Henbury 34 mls. S.S'-W. of 180' 5882 0' - 3' lown, 
H.S. 3 ' -1(f}1 silty sandstone, 

107' -1801 clean sandstone. 

94 Angas Downs 347' No further information 
availa.b.le. 

1961/2 95 Areyonga 10mls.E. C)f 80' 30' 700 ot -1 0' kunknr 
1961/1 Bore. 10' -SO'sandstone. 

1962/1 97 Aroyonga t ml. S. of Arnulda Gap. 285' 130' 126' 900 2140 0' - 2' soil 
2' -83' clay & boulders, 

83' -130' sandstone, 
1.301 -223' grey & red shales, 
22.3 ' -285' cloys & sands. 

1961/3 98 Areyonga Close to the 360' 700 0' - 721 -? Sitod in the Pertnjnra 
Settlement. 72' - 357' light brown, silty Formatirm. 

sand, 
.357' - .360' brown siltstone. 
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the other formations such as parts of th~ Pertaoorrta Formation, 
the Vlinnall Beds, the Areyonga Formation and the Bitter Springs 
Limestone are poss ible sources of modernte t o poor quality 
water. The r ema inder of the formations have extreme ly poor 
water prospe cts. 

There are a l arge number of boras and wells in the 
Shee t area (see Table IV) but unfortunately much of the 
informntion about them is incomplete. The deepest bore in the 
Sheet area is the Hllgh River Stock Route No.3 Bore 
(Ref . No.G53/1-31. See Table IV ) which reached a t ot al depth 
of 500 fe et. The avernge depth of the bores 1s about 200 feet. 
The standing water level varies considerably within a small 
a r ea but the regi ona l variation is from about 100 feet in the 
northern part of the Sheet area to 2-300 fe et in the 
southern part of the Sheet area. Salinities ore also very 
variable but aga in, there is a t endenoy for salinities to 
increase from north to south, the maximum salinity of 20,285 
parts per million of dissolved snIts being recorded .from a bore 
(Ref.No. G53/1-88 Sec Table IV) in the Stairway Sandstone. 

Petroleum Pr ospects 

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 Areytnga 
Formation over the interval 3761 t. 3906 feet and the flow 

per day. Alice of gas was measured at 12,000 cubic feet 
No.1, which was drilled to a total depth of 7504 feet, found 
traces of oil in Cambrian strata at 3505 to 3555 fe et, 3635 
to ' 3360 feet, 6110 to 6170 feet and at 6860 feet. A third 
well, Mereenie N~ .1 Ivae 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 we re drilled during 1963 in the Amadeus Basin to 
searnh for phosphate. One of these holes - A.P.1, situatei 
on the south flank of Johnny Creek Anticline (Lake Amadeus 
Sheet area), inter sect ed nine feet of oil saturated and patchy 
oil saturated core between 652 and 661 f~et in the Stairway 
Sandstone. Oil was also seen in numerous fractures and vughs 
below 661 f eet in both the Stairway Sandstone and the Horn 
Valley Siltstone. In addi tion, the eleven feet 
Sandstone penetrated showed sli-ght fluorescence~ 

of Pacoota 
The 
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Petroleum TeChnOlogyi13l'BnCh of the Bureau of Mineral Resources 
carried out core analys is and established that the oil-bearing 
core had an effective porosity of 9%, an absolute horizontal 
permeability of 21 Millidaroys and that the oil satura ti on in 
the pore space was 40%. The extract ed oil, which wa s a 
highly mobi l e bla ck fluid with a strong napthenic odour , had a 
density of 0.95 gms!cc •. The core wa s exposed to the 
atmosphere for several days before core analysis and therefore 
some of the more volatile fractions of oil are likely to have 
b\3cn lost . 

In addition to finding oil, the diamond dri l l hol e s 
proved t ha t unweather ed Stairway Sandstone and Horn Valley 

, 
Siltstone contain abundant bla ck, carbonaceous, pyritic shales 
whioh have the appearance of s ource beds . Other possible 

s ouroe beds in the Henbury Sheet area are the limestones and 
dolomites of the Pertaoorrta Formation, the Pertatataka 
Formati on and the Bitter Springs Lime s tone , .(all of which 
produce a strong petroliferous odour on f ,r eshly broken 
surfaces) , and the shales of the Pertaoorrta and Pertatataka 
Formation . 

Reservoir r ocks occur throughout the strat1graph10 
sequence . These include thin sands near the top of the Bitter 
Springs Limestone in some areas; s ome of the Areyonga Formation 
sandstone s ; the more porous s and s of the Pertaoorrta Formation; 
some of the Cambrian limestones and dolomites which have 
fra cture and "vugh" porosity; and the sands of the Pacoota 
Sandstone, th~ Stairway Sandstone , and the Me reenie Sandstone . 

Suitabl e eaprocks consist mainly of si l tstone and 
shale intervals such as those in the Areyonga , Per t at ataka 
and Pertaoorrta Formations , the Horn Val ley Siltstone, the 
Sto~es Formation and t he siltston~ of the Pertnjara Formation . 
In additi on, the Bitter Springs Limestone and the Chandler 
Limestone Member of the Pertaoorrta Formation are known to 
contain interbedded evaporites which could act a s suitable 
caprocks. 

There ar e many surfa ce antclinal structures in the 
Henbury Sheet area but s ome of these ara not closed at the 
surf. ce (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 t he s tratigraphic column to 
have any petroleum pot entia l (e . g . the Parana Hi l l, Walker 
Creek, Petermann Creek and Gardiner Range Anticline s all of 
which have been breached down t o the Bitter Springs Limestone) . 
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However, the James Range ' A ~ and Waterhouse Range Anticlines 
are closed in the Jay Creek Limes tone Member of the Pertaoorrta 
Formation, the Jumes Range IBI Anticline is closed in the 
Quandong Congl omerate Member of the Pertaoorrta Formation and 
the Palm Val ley Anticline is probably closed in the Pertnjara 
Formation. 

Oil accumul ation in fault traps is possible in some 
areas, especi ally in the Chandler Range where a major reverse 
fault places the Chandler Limestone Member with interbedded 
evaporites against porous sands of the Larap1nta Group and 
Pertaoorrta Formation~ 

Possibl y the best chances for oil accumulation in the 
Henbury Sheet area occUr i n the Palm Valley Anticline and 
James Range 'C' Anticline and in str atigraphic traps due to 
the pinchout of pO,rous sands. Pinchouts ere especially common 

in the Pertaoorrta Formation and the Larapinta Gr oup. The oil 
found at Johnny Creek Anticline is possibly the result of 
accumUl ation in a stratigraphic trap . There are likely to be 

many other such possibilities for oi l or gas accumulations in 
the Amadeus Basin. 

Copper 

Copper mineralization is kno\m from four 10ca11 ties 
on the Henbury Sheet area . No new minerali sed 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 Goyde r Member of the Pertaoorrta 
Formation on the northern flank of the Waterhouse Range 
Anticline . Some nickel is also present. The oopper appears 
to be stratigraph1caliy contr olled and as no ve ins 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 drill ed by the Titanium Alloy Manufacturing Company 
during 1954 t o investigate this deposit but the results were 
disapPOinting and the project was abandoned. 
2. Areyonga (Namatjira's Prospect) 

Copper mineralisation in the form of ma l achite, 
azurite, chalCOCite, digenite , chrysocolla and covellite occurs 
in a 'crush zone' or ' fault breccia ' in the Eninta Sandstone 
Member of the Pertaoorrta Formation about 10 miles east-south­
east of the Areyonga Native Settlement . This prospect wes 
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worked by Albert Namatjira at 
possible syngenetic copper in 

one stage. 

the Eninta 
There is evidence of 

Sandstone nea rby 
is considered probable' tha t this has boen concentra ted in 
f ault braceie. 

One mine r alised sp.ec1men from the f ault breccia 

and it 
the 

(Hy 402) wa s submitted for miner a l identifica tion and contains 
the minerals listed above plus some possible enargite and gold . 
The major constituent of the ore sample submitted WQS 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 Alal gara Xard about 22 miles north- west of 
Hen~ury homestead. The copper oc curs a s pellets of malachite 
in micaceous sandstone of the Goyd e r Member of the ·Pertaoorrta 

Formation. 
4. Boggy Hole 

Ma l a chit e ha s been reported from a 'fe rruginous 
oolite grit' expos ed in the banks of the Finke River about 
42 miles n orth-north-west of Henbury ho~estead . Bell ( 1953) 
r cports that 'the oolite grit band is va riable in chara cter and 
from five to ten f ee t in thickne ss,' Unlike the other copper 
s howings this one occurs within the Larapinta Group s ediments. 
Miscellane ous 

Evaporite s occur in the Bitter Springs Lime s tone 
Ooraminna NOa1 We ll, in the Chandler Lime stone Member from 
Alice No . 1 Well ond also from a locality on the Henbury Sheet 
a rea (Hy 198 ) . These deposits a r e s o f or r emoved from 
ma j or centres of population that it is unlikely that they will 
constitute economic deposits unle ss a valuable evaporitic 
mineral such as potash is founda 

Thick lime st one Dnd dolomite sequences occur in the 
Upper Proter ozoic and Cambri an but are of no commercial inter e st 
because of the high cost of f.reight. This a lso applies to 
building stone which would be readily obtainable from s ome of the 
fissile sandstone s in the Upper Prot er ozoic and Palaeoz oic; 
there is, however, a very limited IOCDI marke t in and around 
Alice Springs. 

The j asper f ound in the Areyonga Formation and the 
Inindia Beds has s ome e conomic pot ential because it polishes 
into attractive stone s which are used in j e \\l:clry. However, 
most of the outcrops whe re ja sper is available in sufficient 
quantities (e .g. Pa r ana Hill Anticline ) or a highly inaccessible. 
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In the vicinity of Running Waters, approximately 
20 square miles of strongly f e rrugin1zed sed iments crop out as 
flat - lying deposits . A specimen of the ferruginized sediment 
contains 43 . 5% Fe and 10% Si. Ferruginous and manganiferous 
deposits,in the f orm of surface encrustations, are found above 
the Goyder Member of the Pertaoorrta Formation and up to 
84 .1% F20

3 
has been recorded from a selected sample from the 

Levi Range (Hy 106). 

HEllBURY METEORITE CRATERS 

The Henbury Meteorite craters are seven miles west­
south- west of Henbury homest ead and just north of the Bacon 
Range. They were first r oportod by Alderman (1933) and have 
since beon investigated by Rayner ( 1939 ) who carried out a 
geophysica l 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 l arger craters . 

There are at least 12 craters in the area north of 
the Bacon Range and Alderman ( 1933 ) r eported thirteen . The 
l argest crater (Fig.21) is about 600 feet in diameter and 40-50 
feet deep. The craters are partially filled by a lluvium and , 
as they have a tendency to act as a catchment for water, they 
now contain a t hicker growth of tree s than i s found on the 
surrounding plains . The crater s occur in the Winnall Beds 
and an unconsolidated conglome rate (of suspected Quaternary 
age) which overlies the Winne 11 Beds north of the Bacon Range . 

Me t e.oric material , including iron fragments up t o 
170i pounds in weight, met eoric IIglnss" ond f used rock 
fragments, we re very common when the area was first visited but 
colle cting by subsequ~nt inve stigators hns now almost completely 
denuded the area of this material. 

The age of the Hanbury mete orite crat ers is uncertain 
but they are known to be younger than the uncons olidated 
conglomerate and older than the fully grown Acacia and Mulga 
tree s in and around the crat e rs. Unf ortunately, it has not 
yet been poss ible to l ocat e any charcoa l (as the r esult of the 
burning of trees ignited by the impa ct of the meteorite) f or 
radiO- Active carbon a ge dating . Ther e are no reco~ds of the 
meteorites in the aboriginal l ore of th~ area . The f a ct that 
the form of the meteorite crat ers is s till so well preserved 
would suggest t~~t the cra ters ar e f nirly young . Aldermnn 
(1 933) has suggest ed the age should be reckoned in terms of 
thousands of years but Milton (pers. comm.) has suggested that 
thG impa ct may have occurred several hundred years a go . 
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Fig.21 . Viow from tbo air of tho largest of tho Honbury 
Meteorito Crat~rs . Nog.No . g/6140 

Fig. 22 . .Margin of tho main oratl.lr showing 90010 siltstono and. 
shale from tho Winnnll Bods which vms forcad out and 
over Quatornar,y seroo by tho impact . 

Ilog. No . g/6139 
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Dr. D.J . Milton has nmde the following brief resume 
of his recent structural work on the Hanbury craters:-

'A geologi cally Recent meteorite shower at Henbury, 
Northern Terri t ·ory , Australia f ormed twe lve craters in sha l e 

and sandstone dipping homoclinally about 350 and in overlying 
a lluvium. The l argest crater, f ormed by the impact of t wo 
objects , is an ova l 660 feet long, 500 fe et wide, with the 
fl oor 30 fe et below and the crest 5 t o 20 feet above the 
surrounding surface. 
displaced outward. 

Bedrock units in the walls are markedly 

Folds f ormed in both the l ower and upper 
portions of the wall .. Many are overturned outward and break 
thrusts are associnted with s ome anticlines . Onli! such "nappe" 
overrides the pre-crat er surface f or sixty feet or more . 
Elsewhere on the rim are ov erturned flaps of the Meteor Crat er 
type, some thrust outward as well :1 8 overturned. In s ome 
s egments of the l ower wall outward displacement increases 
downward, se that these segments appear as if they had been 
hinged at the top. Structural blocks s eparated by f aults 
chnracterist1cnlly ar e interlocking, even wher€) the displacement 
between them is consid8rabl e . Apparently dilation accompanied 
i mpa ct, s o that structural blocks moved more or less 

independently of their neighbours. 
At two of the smaller crat ers e j e cted fragments from 

thin s andstone beds li e in strnight lines r adi al to the crater. 
One pair of such rays emanating from the two intersections of a 
bed with the rim have their out er ends connected by a l oop, 
in a pattern simi l ar to that of rays and ray l oops around s ome 
lunar craters. I 
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P PhosphatiC' 
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12 - 40 inches 
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0'4 - 4 incites 
< 0·4 ind/£'s 

= 

Cross laminated 
Graded bedding 
Undulate 

3[ 

o 

Slumped 
Ripple marks- W8ve 
Ripple marks-currpnt 
Tracks and trails 
·Pipf' rock H 

Scatter£'d vertical /IIorm tubl's 

Oo/itf's 

Macrofoss/~ 
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