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SUMMARY 

More than 18,000 feet of sediments of Upper Proterozoic to Tertiary age are 

preserved in the north-eastern part of the Amadeus Basin. The Upper 

Proterozoic rocks are up to 10,000 feet thick, and include a basal sandstone 

overlain by marine carbonate and shal e with Borne evaporites and volcanics . 

These are succeeded unconformably by a lenticular glacial formation 

(Areyonga Formation) . The youngest Precambrian format ion (Pertatataka 

Formation) comprises shale, dolomite, and limestone, and changes 

considerably in lithology from west to east . It is thickest in the east 

and in this area one of the members ia probably of glacial origin . If 

confirmed t~s is the first record of a younger Precambrian glaciation 

in the Amadeus Basin . 

The Cambrian Pertaoorrta Group is up to 5,000 feet thick and the 

oldest formation within the Group is a red-bed sand facies . In the Ross 

River area this is overlain by about 2 p 500 f eet of dol omite and limestone, 

with a gl auconitic sandstone at the tOPe To the west the carbonate content 

of the Group decreases and the amount of shale increases , but the upper and 

lower sandy formations show little change • 

The overlying Lsrapinta Group was deposited during marine 

t ransgressive B.nd regressive cycles in the Upper Cambrian and Ordovician • 

In t~ north-east part of t he area the sediments may have been up to 

7,000 feet thick but most of the units have been eroded and t he Pacoota 

Sandstone is the only formation in the Larapinta Group now present, whereas 

in the south less than 1,000 feet of Larapinta Gro~ sediments (with the 

Stairway Sandstone at the base) were deposited disconformably on the 

Pertaoorrta Growp . 

The Mereenie Sandstone unconfoxmably overlies the Larapinta or 

Pertaoorrta Gr oups and is in turn unconformably overlain by the Pertnjara 

Formation. 

The Upper Proterozoic and Palaeozoic sediments in the north-eastern 

part of tbe Amadeus Basin were folded and faulted during tbe Alice Springs 

Orogeny , which started in the late Or?ovi cian and reached a climax in the 

Upper Devonian . Nappes formed along the present northern margin of the 

Amadeus Basin, involving basement and the older Upper Proterozoic units. 

The overlying Upper Proterozoic and Palaeozoic sediments were pushed in front 

of the nappes forming a decollement .wi th Jura-type folds and fau lts . The 
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style of folding and the position of the thrust planes suggest that 

evaporites within the ~tter Springs Formation and the Pertaoorrta 

Group (and possibly in the Pertatataka Formation in some areas) played 

an important role in the way in "hich the sediments have been deformed . 

A synorogenic continental unit, the Pertnjara Formation, W88 

deposited in the syncline s~and fol ded during the last pulses of the 

orogeny. 

Subsequent sedimentation in the north- west part of the area was 

limited to lacustrine and f l uviatil e sediments of Cainozoic age, but , 

in 't he Bouth-east part of the area , sediments of Permian, Mesozoic and 

Cainozoic age are preserved in the r elatively undisturbed Great 

Artesian Basin. Geophysical surveys indicate that the Amadeus and 

Great Artesi an Basins are separated by a casement ridge, but it is 

probable that in some areas, Amadeus Basin sediments are present 

unconformably below the Great Artesian Basin sediments. 

Several oil wells have been drilled in the north-eastern part of the 

Amadeus Basin, and shows of oil and gas have been obtained. Some of the 

anticlines are closed in Cambrian sediments and ' could provide traps for 

petroleum, and in the Brewer and Camel Flat synclines, the Pertnjara 

Formation may conceal diapirs and anticlines with petroleum potential . 

In the Great Artesian Basin, ,the petroleum prospects depend largely 

on the age, thioknesB and l i thology of the pre-Permain r ocke. One oi l 

wel l is being drilled in the Gr eat Artesian Basin on the McDi l ls Sheet 

area. 

• 

• 
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INTIDDUCTION 

General 

From June to October of 1964, two field parties from the Bureau of 

Mineral Resources, Geol ogy and Geophysics mapped the Rodinga (G53 -2 ), 

McDills (G53- 7) and Hale River (053-3) Sheet areas, the southern third 

of the Alice Springs Sheet ar ea (F53-14), and the southern quarter 

of the Illogwa Cr eek (F53-1S) Sheet area. 

L. C. Hanford and P.J. Cook were responsible for the mapping of 

the Rodinga Sheet area. The r emaining sheexs were mapped by A.T. Wells , 

A.J. Stewart, and R.D. Shaw. A complementary .. study of t he Arunta 

Compl ex and marginal structures of the north-eastern Amadeus Basin, 

undertaken concurrently by D. J . Forman and E. N. Milligan, has been 

made the subject of a separate record (Forman and. Milligan, 1965). 

Palaeontologists J.G . Tomlinson and C.G. Gatehouse worked with 

the field parties for about six ·weeks . M. Fetherston and L. Kruger 

were draftsmen wi th the par ties. 

The 1964 mapping compl eted the field wor k of the Bureau ' s 

programme to map the Amadeus Basin at a scal e of 1 :250,000 . 

Location and Access 

The area investigated. is !I-.ituated in the Nor thern Territory 

between latitudes 23°30' and 260 Bouth and 133°30' and 136°30' east 

(Fig . l ) . It i noludes the eastern MaoDonnell 

parts ·of the Waterhouse and James Ranges, the 

the western margin of the Simpson Desert. 

and Fergusson Ranges, 

Phillipson Pound, and 

Alice Springs, in the north-western corner of the area, is linked 

wi th Adelaide by r ail and a graded road, and to Darwin by the sealed 

Stuart Highway. Graded roads radiate from Alioe Springs to Jay Creek 

Native Settlement, Atnarpa , Numery , Deep Wel l and Rodinga homesteads 

and Santa Teresa Missi on . Andado Homes t ead, on the MoDills Sheet 

area , has a gravel road connecting t .t to t he Alice Springs - Adelaide 

road. 

Climate 

The more important station traoks are shown on the maps. 

The r egion is located in the 4 to 10 inch rainfall belt and the 

rainfal~ whioh is extremel y irregular, increases progressi vely 

northward s . The seasonal regime usually shows a summer maximum. 

Serious drought conditions prevai~ at present . 

Temperatures ar e characteri zed by marked diurnal and seasonal 

fluctuations. The mean dai~maximum may exceed IOO~ for many_weeks. 

In winter, mean average temperatures f or any month range from 65°F to 

8SoF, and the nights are cold with £rosts common in late June and 

early July. 

The prevailing wind is from the south-eas t . 

were experienced during the winter months of 1964 . 

Numerous dust storms 



Development 

Most of the population is engaged in the cattle industry . 

Permanent set t lements include Temple Bar, Atnarpa, Todd River, 

Ringwood, L1mbla, Numery, Deep Well, Rodinga and Andada homesteads. 

Native Missions have been established at Santa Teresa and Jay 

Creek. With the exception of Andado, the main grazing areas are 

In the better watered and less sandy , north-western corner of the 

area . 

A flourishing touri st industry has been developed at Alice 

Springs and Rosa River. Alice Springs, which has a population 

of about 3,500, provides town facilities for the southern p~t 

of the Northern Territory. 

Survey Method 

The north-eastern part of the Amadeus Basin was mapped by means 

of reconnaissance traver ses using four wheel drive vehicles. A 

helicopter was used for about two weeks to map the more inaccessible 

areas ·and for quick comparisons of widely separated sections. 

The geol ogy was plotted onto air photographs (scale 1 146,500) 

taken by the R.A .A.F . in 1950, and was later transferred to controlled 

photo-scale overlay sheets . The photo-scale maps were reduced 

photographically to 1 1250, 000 scale and the maps redrafted at this 

Beal e for Preliminary Edition. 

Sections were measured at sel ected localities using tape, compass 

and abney l evel. 

• 

• 

• 
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PREVIOUS INVESTIGATIONS 

The previous investigat ions of the area are discussed under the 

following headings. 

1. Early exploration, and subsequent general geological, 

geophysical, .and geomorphological investigations . 

2. Investigations by the Bureau of Mineral Resources and 

C.S . I.R.O, 

3. Oil company investigations • . 

1. Early Exploration, and Subsequent General Geological, Geophysical, 

and Geomorphological Investigations. 

The first white man in the area was John "McDouall Stuart (1865). 

On each of his three journeys through Central Australia, from 1860 

to 1862 he travelled along the .Finke River, which he named, together 

with Clambers Pillar, the .MacDonnell Range~. , the James Range, and 

the Waterhouse Range. F .G.Waterhouse (1863) accompanied Stuart on 

his last trip, and made notes of the geological. succession at 

Polly Spring (on the Finke Sheet area). E.Gi1es (1889) passed by 

Chambers Pillar on hie way to the MacDonnell Range~, soon after the 

start of his first expedition in 1872. East (1889) made observations 

on the topography and geology of the MacDonnell Ranges, and south from 

there along the Overland Telegraph Line. Chewings (1891, 1894, 1914, 

1928, 1931), wrote several articles on the stratigraphy of the area 

and first used the term Amadeus Sunkland (1935) . Brown (1889, 1890, 1891, 

and 1895) made a number of trips into the area, and some of hiB reports 

included identifications by Etheridge (1892) of the fossils collected. 

Tietkins (1891 ) led a prospecting party which travelled in the area 

west and south-west from Alice Springs. 

The first systematic geological work was carried out by Ta.te and 

Watt (1896, 1897, Tate, 1896), geologists with the Horn Scientific 

Expedition. They believed that there were no Cambrian rocks in the 

area, md regarded the whole of the Amadeus Basin succession below the 

Pertnjara Formation 8S Ordovician in age . George (Murray, 1907), led 

a prospecting expedition from Alice Springs into the south-western part 

of. the Territory and back. Day (1916) travelled extensively through 

the McDills, Hale River, and Rodinga Sheet areas. Ward (1925) briefly 

discussed the structure of the Central Australian r egion, and followed 

Tate and Watt (1896) in considering that all the pre-Pertnjara Formation 

sediments of the Amadeus Basin were Ordo~ician. Mawson and Madigan (1930) 

di-vided the sediments of the area into Proterozoic, Cambrian , and 

Ordovician ISeries l , and Madigan (1930, 1932 and 1938) continued the 

work in more detail . He traversed across the section at Rose River, 

observed that the Pert~taka, Pertaoorrta, and Larapintine 'Series I 

were all present, as at Ellery Creek, and discovered the archaeocyathans 

in the limestone directly above the INo.3 Quartzite ' (Arumbera Sandstone 

of this report) (Madi gan, 1932) . Tindal e (1931 ) made a few geological 

notes as he travelled along the northern side of the Eastern MacDonnel l 
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Ranges during an anthropological excursion. Smith (1932) dis cussed 

aspects of the geology and mineralogy of the area, and Andrews (1937) 

mentioned the Amadeus Basin in his paper on the Palaeozoic atructural 

history of Australia. Boesfeld (1941) reported on deposits of 

limestone near Alice Springs, and included a discussion of the Amadeus 

Basin 1n his general account of the Geology of the North ern Territory 

in 1954 . Voiaey (1939a, 1939b) published two articles on aspects 

of the stratigraphy of the area and Jensen (1944) described the 

geology of the whole Central Australian region . Rills (1946) 

mentioned the Amadeus Basin in his article on the tectonics of 

Australia. Maweon (1957) recognized the glaoial nature of what was 

later defined as the Areyonga Formation at Ellery Creek . Bslme (1959) 

identified the spores from Malcolm's Bore as being of Permian age. 

Brunnschweil er (1961) put forward some ideas on the teotonics of 

the Amadeus Basin. McCarthy (1965) spent six weeks with a BMR field 

party, and has carried out a petrological investigation of the north-

east margin of the Amadeus :Basin . 

are described briefly by Pritchard 

The phosphate deposits 

and Cook (1965) and the 

mineral deposits of the area by Woolley and Rochow (1965). 

of the area 

general 

Marshall and Narain (1954) bri efl y describe the nature of the 

gravity field aro\Uld Alice Springs, and t he area i s mentioned in King 's 

presentation of his views on the geomorphological development of 

Australia (1950) . 

2. · Investigations by the Bureau of Mineral Resources and C.S.loR.Oo 

(a) . Gsological 

The water supply of Alice Springs has been investigated over 

many years by Owen (1952a, 1952b), Jones (1957), and Quinlan and 

Woolley (1962 , 1963). The mica resources of the Harts Range (east­

north-east of Alioe Springs) formed the material for 8 detailed study 
" by. Jokl1k (1955). Opik et al (1957) summarized aspects of the Upper 

Proterozoic and Cambrian geology of the Amadeus &.sin as then known . 

Condon and Smith (1959) described the effects of the Upper Palaeozoic 

glaciation in Central Australia. 

In 1956, the Bureau of Mineral Resources started systematic 

mapping of the Amadeus Basin and the first published r esul ts of this 

appeared ·in Prichard and Quinlan (1962). Since 1960 , the Bureau has 

regularly had field parties mapping in the area, as part of the 

Commonwealth Government's Oil Search programme, and their work is in 

the course of publication (Forman, 1965; Forman, Milligan. and McCarthy, 

1965, Ranford, Cook, and Wells, 1965; Wells, Forman, and Hanford, 

19658, 1965b, Wells, Ranford, Stewart, Cook, and Shaw, 1965 (this 

report) ; Wells, Stewart, and Skwarko, 1965). The Ins t itute Fran~ais 

du Petro1e prepared photogeological maps for use by the parties 

(Scanvic, 1961), and later reviewed the petroleum prospects of the 

~aain (Trumpy and Tissot , 1963) . Aspecte of the palaeontology of the 

area have been described in Terpstra and Evans (1963) , Evans (1964) , 

Hodgson (1964), end Tomlinson (1964) , but no results of systematic 

• 

... 

.. 
• 
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work have yet been produced • Morgan (1963) descr ibed a sample 

of Spilite from the Bitter Spr inge Formati on from Ooraminna No.1 

Oil Well, Barrie (1964) discll ssed the potential of the Amadeus 

Basin as a producer of rock phosphate, and Crook and Cook (1964) 

have been carrying out detailed sedimentol ogical studies of the 

phosphorites. The geology of the Tertiary rocks of the area haa 

been documented by Lloyd (1965), and McMichael (1965) has described 

the non- marine molluscs from these rocks. 

(b) Geophysical 

The first geophysical work undertaken by the Bur eau or 

Mineral Resources was in connection with the water supply of Alice 

Springs (Dyson and Wiebenga, 1957). Since then, Moss (1962, 1963) has 

reported on the results of seismic surveys, Langron (19628, 1962b) 

and -Lonsdale and Flavelle ( 1963) on gravity surveys , ~nd Quilty and 

Mi lsom (1964) on aeromagnetic work. 

The major contr ibution by the C.S.I . R.O. has been a general 

report on the whole of the Alice Springs area, with articles on 

geomorphol ogy, geology, clima te , water resources, soils , vegetation, 

and pastures (Perry et aI , 1962). A study of the possibilities of 

introducing irr igation was made by Perry Quinlan,' Jones, and 

Basinski (1963) . 

3 . Oil Company I nvestigati ons 

(a ) Geological 

Frome-Broken Hil l was the f irst company to become interested 

in the petroleum possibili ties of the Amadeus Basin. Thomas (1956) 

reviewed the geology of the basin, MacLeod (1959), Phillips (1959), 

and -Wulff (1960) worked in th.e east ern parts of the basin, and Taylor 

(1959) identified the fossils collected by the parties. The leases 

were r elinquished by the company, to be taken up by several others, 

or with bot h Australian and overseas connections . Geosurveys of 

Australia have done a considerable amount of work in the eastern part 

of the area (the Great Artesian Basin), (Sprigg, 1958~ 1961, 1962a, 

1962b, 1962c, 1963; Sprigg, J ohnson, and Charles, 1960) . For the 

other companies, Burbury (1961a), Jaccard (1961), McNaughton (1962) , 

Stelck and Hopkins (1962), Grasso (1963) and Ranneft (1963) have all 

written informatively on the geology and petr oleum prospects of parts 

of the eastern half of the Amadeus Basin and overlapping Great Art esian 

Basin. Thr ee oi l wells have been dril l ed, and two more, Waterhouse 

No .1 and McDills No.1 are being drill ed in the area covered by this report . 

The · completion r eports of the f irst three , Ooraminna No. 1 (Pl analp and 

Pemberton, 1963), Alice No.1 (Pemberton, Chambers, Planalp, and Webb, 

1963) and Mt.Charlotte No.1 (McTaggart, Pemberton and Planal p, 1965) are 

now available. The most recent wor k by company geologists is described 

in r eports by Hopkins (1964) , and Michaud, Eyss8utier, and Gates (1964) , 

and Banks (1964). 

(b) Geophysical 

Private companies have been carrying out geophysical 



investigations in the area since 1960 . Gravity surveys have been 

made mostly in the area of the Great Artesian Basin (Burbury, 1960 , 

1961b; Denton and Dennison, 1960a, 196Gb; Denton, 1962a; Sprigg 

and Stackl er, 1962; , Stackler, 1964&, 1964b, 1965). The results 

of seismic work in the Artesian Basin have been described by Denton 

(19610, 1961b, 1962b, 1963), Stockler, Yakunin, and Sprigg (1962), 

Yakunin (19640, 1964b, 1965), Bowman (1963a, 1963b), and Campbell 

(1965) . Seismic surveys 

by Bowman (1963c, 1963d) 

in the Amadeus Basin have been discussed 

surveys have 

1963, 1964; 

and Campbell (1964a, 1964b). 

been carried out by Aeroservice Pty. Ltd . 

Isaacs and Hartman , 1963). 

Aeromagnetic 

(Hartman 
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PHYSIOGRAPHY 

The physiographic divisions described below are shown in Figure 2, 

and the letters At B, C, etc . refer to the legend of that map . 

A. Mountain ranges and hilla are present mainly in the northern 

and western part~ of the area . In the north, the ranges are formed 

of steeply dipping Upper Proterozoic and some Lower Palaeozoic 

sedimentsl in the Waterhouse Range, near Mount Polhill, in the 

vicinity of Deep Well, around_Santa Teresa Mission, and near Mount 

Charlotte, the ranges are composed of. gently dipping Lower Palaeozoic 

sediments I the ranges east of Maryvale, Homestead are of steeply 

dipping Mereenie Sandstone. The ranges, which are commonly east-

west strike ridges, have peaks ranging from 200 to 1300 feet above the 

general level of the plain. The highest ranges of division A. are 

si tuated in the Mac1>onnell and Fergusson Ranges . ' The Hearl tree Quartzite 

forms the most prominent ridge of these rangest reaching 1300 feet above 

the ' level of the plain at Mount Gillen (3123 feet a . s.l . ) . There is a 

well defined drainage pattern which generally follows the strike valleys. 

~ . Not present in the area. 

C. Sand plains with many sand dunes and some l ow outcrops occupy 

areas around EWaninga Siding, east and north-east of Numery Homestead, 

and east of Pinnacle Hill on the Hale River Sheet area . These areas 

have no well defined drainage pattern. At the eastern end of the 

Miesionary Plain, around Ewaninga Siding, undulating sandy country with 

risee composed of conglomerate has a relief of up to 30 feet . The large 

~ area of sand covered flats and undulating plains nor th-east of Numery 

•• 

• 

Homestead bas some l ow hills, whereas the smaller area in the 

neighbourhood of the Homestead includes hil l s up to 200 feet above the 

plain .. 

, The sand plains around Pinnacle Hill have a few outcrops which 

average 20 reet high; a few hills attain 50 feet . 

, D. Sand plain with dunes covers a large portion of the area, 

especially in the east and south-east (Le. the Simpson DSE!ert). 

Outcrops are absent or very rare . The whole of ~ivi9ion D is probably 

underlain by flat-lying or very gentl y dipping Upper Palaeozoic and 

Mesozoic sediments. The dunes are of the longitudinal type, trend 

north-west, and may be many miles long. Some reach a height of 50 

feet above the interdune areas . The dunes are more closely spe.ced than 

those of division C and the narrow interdune areas are unable to support 

much vegetation. A few creeks flow through the area to the south-east , 

but -in general the drainage is poorly defined. 

,- F. Gibber or alluvial plains with messs and low hills are present 

east and west of Bokhara Homestead, east of Alice Springs, south of 

Ringwood Homestead, and al so in the vicinity of North Bore, Andado 

Homestead and McDilla Well. The whole of the Rodinga Anticlinorium is 

covered by gi-bber plains which surround discontinuous strike ridges 

up to 100 ,feet above the plain • 
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The calcareous alluvial plains shown near Ringwood are 

relatively stable . Small areas of active flood plains adjacent 

t o the Todd River and a emaIl sand dune field at the margin of the 

plain have been included in thi s division. Coalescent f lood-

plains of the Todd River and tributaries occur east of Alice Springs. 

The gibber and alluvial plains near Andede and North Bor e 

contain areas of iron-pisolite (buckshot) travel and aome sand, but 

have few mesas or low hills. 

The area of division F near MeDills Well includes some sandy 

flood plains. 

Go Alluvial flood plains with some clay pans are l ocated 

along the present drainage patterns .of the Illogwa Bnd Hale Rivers 

in the east and around the Finke River in the west. The areas 

are of very low relief with outcrops completel y absent or very 

rare. 

B. Mesas and buttes with intervening sand or 'alluvium occur 

in the south- eastern parts of the area and comprise the areas of 

outcrop of flat- l ying Mesozoic sandstones. The mesas may rise up 

to 200 feet above the general level of the plain and in many areas 

appear to be the remnants of old peneplained surfaces . The mesas 

characteristicall y have prominent eteep scarps on their upper s lopes. 

Some fairly prominent creeks occur on the flanka of the mesas but the 

intervening areas have a poorly defined drainage pattern . 

• 

• 
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STRATIGRAPHY 

General 

The relationship:lof the sediments .. in the north-eastern part of 

the Amadeus Basin are shown diagrammatically in Figure 4 and the 

stratigraphy is summarized in Table 1. The locations of the 

measured sections are shown in Figure 3 and the thicknesses of the 

formations are shown in Table II . 

Specimen localities and reference points on the geological map 

of Rodinga are prefixed by Hi, and those on · the McDills geological map 

by MoD. Specimen localities on the Alice Springs, Illogwa Creek, 

and Hale River geological maps are shown by numbers with no letter 

prefix. Specimens are marked with the prefix AS for those collected 

in the Alice Springs Sheet area, Ie for the Illogwa Creek Sheet area, 

and HI for the Hale River Sheet area. All specimen localities and 

reference points referred to in the text are written with both letter 

prefix and numbers . 
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The only basement rocks described in t his rep·ort are those whi ch crop 

out between the two ridges of Heavi tree Quartzite of the Blatherskite 

Nappe at Alice Springs (described below in the sect i "on on structure) . 

The rocks are poorly exposed, as most of the area is covered by a l l uvium, 

but on the north side of the southern ridge, beneath the scarp of 

Heavitree Quartzite, weathered granite and gneiss ~an be observed beneath 

t he scree. There are also a few hi lls of basement quartzite and schist 

3 miles west of Templ e Bar Homestead , and a prominent hi l l of granite 

It miles north-east of the homestead. 

Gneiss i s present at locality AS 139, 1 mile east of Temple Bar 

Homestead. The r ock i s a sheared granite, and consists of drawn-out 

and granulated quartz grains, coated with thin films 

bioti te o The foliat i on strikes west-north-wes t and 

of feldspar and 

dips at 55 

degrees to the south; this results in a marked unconformity with the 

overlying Heavitree Quartzite . 

Granite crops out at several l ocalities. Two miles west of 

Mt. Blatherskite , beneath the scarp of Heavitree Quartzite, the 

gran! te is leucocratic, even-grained in s orne pl aces , and porphyri tic in 

others where it carries euhedral crystal s of potash feldspar up to 

3 inches long. It has a south-dipping foliation, which str ikes at an 

angle to the strike of the Heavitree Quartzi te . Two miles west-north-

west of Mt . Blather skite , the granite is dominantly a medium-grained, 

fo liated, muscovite granite, associated with aome f ine-grained, biotite 

gran! te o Half a mile to the nor th- east , the granite adjacent to the 

main thrust plane of the nappe is a pegmatitic, graphi c grani t e, 

accompanied by s ome gneissic bi otite granite . The· large hill It 
mil es nor th-east of Temple Bar Homestead (locality AS 116) is composed 

of weathered and kaolinized , medium-grained granite , with some pegmatite 

and r eef quartz. At l ocali ty AS 119, graphic grani te and r eef quartz 

are exposed; . crystal s of potash feldspar i n the granite are up to 

6 inches long. 

Schist, . observed at l ocality AS 117 (on the north side of the 

prominent hill north-east of Temple Bar Homestead), is a friable, 

green rock containing layers of pink feldspar . Some unshear ed ma terial 

is also ·present, and this is a very tough , dark green, fine-grained 

rock which contains indistinct phenocrysts; it may be an acid dyke. 

At locality AS 137, 3 miles west of Templ e Bar Homes t ead , bands of 

fine-grained sericite-quartz schist are interbedded with the coarser 

quartzite described bel ow. The schist has been contorted into small 

isoclinal f olds whose axes are a b- l ineation of the r ock. The axial 

planes of the folds dip at 750 to the north- east and the axes have 

a rake of about 75 degrees to the south- east. 

• 

• 

". 
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AGE FORMATION 

Undifferentiated 

QUATERNARY 

TABLE 1 

STRATIGRAPHY OF THE NORTH-EASTERN PART OF THE AMADEUS BASIN 

MAP 
SYMBOL 

Q 

Qa 

Qs 

Ql 

Qg 

Qc 

T 

MAXIMUM 
THICKNESS 

(in feet) 
,'-

, 

LITHOLOGY 

Alluvium, conglomerate, 
travertine, and sand 

Alluvial gravel, sand & silt. 

Aeolian sand 

Travertine 

Gypsum 

Conglomerate and scree 

TOPOGRAPHIC 
EXPRESSION 

Stream deposits, alluvial 
flats and scree slopes. 

Dunes and sand plains 

Low flat areas 

Low areas with mounds 

Gibber plains and scree 
slopes. 

) 
) 

~ 
) 
) 
) 
) ,. 

.' " .. ' 

--------------------------------~------------------------------------- ----~--~~--~=-------.. ".--....... -.. . 
Sandstone, calcareous sandstone 

Undifferentiated T 

TERTIARY Tl 

Tc 

Tb 

Ta 

Ts 

Etingambra Formation Te 

I I LOWER Rumbalara Shale 
CRETAC-

Klr 

EOUS 
MESOZOI( 

?JUR- De-Souza Sands'bone Nd 
ASSIC 

PERM- Crown Point Formation Pc 
IAN 

- j 

PALAEO- (/) 
:::> 

'. 

ZOIC ! 0 

'" ~ ~ 
H 

ZOZ 
0E-t0 
:> ~ 

~ ~ 
0 

San..to Sandstone Pzt 
/' 

o ' 

15 Horseshoe. Bend· Shale Pzh 
Q) Langra Formation Pzn ~ 

.r-! 

"'" 
! 

100; east of 
Todd R.Homestead 

limestone,travertine, conglom­
erate and chalcedony 

Limestone, chalcedony, siltstone, 
and calcareous sandstone. 

50; near Hugh Conglomerate 
and Finke Rivers 

10; ne~. Mt. 
Blatherskite 

5; 

930 (approx); in 
water bores in 
Alice Springs 
Farm area. 
40;in northern 
part of McDills 

'. 
700; Anacoora 
Bor~, .. sQlltll!!rn 
margin of MoDills 
Sheet\$.rea . 

300 (approx); 
Malcoi1l1S"" Bore, 
southern margin 
bf Hale River 
She~a. 

1200 (approx); in 
Malcolms Bore 

200 
) 
) South 
) of Mt. 

450 ) Chsriotte 

500 (est.); south 
of Mt.Charlotte 

Silcrete (grey billy) 

Laterite and ferricrete 

Siltstone,sandstone, con­
glomerate,clay and lignite 

Conglomerate and sandstone 

Siltstone, shale,porcellanite, 
and minor sandstone. 
Contains marine fossils. 

Conglomerate, sandstone, 
and siltstone 

Sandstone,siltstone, boulder 
beds","" 

Kaolinitic sandstone with 
conglomerate bands 

Micaceous·· siltstone and shale 

Coarsely conglomeratic 
sandstone I 

Mesas,cappings on mesas, 
and low ridges 

Low rubbly outcrops 

Mesa cappings 

Mesa cappings 

Low outcrops and mesa 
cappings. 

Mesa cappings 

'" 

Mesa cappings 

liesas 

Mesas and low mounds 

Mesas 
M_ 

Plains 

I 

HYDROLOGY 

Good potential for 
high-quality water 
in places. 

,., j .... _ 1 

Poor 

prospects 

Deposits are above 
water table. 

Deposits are above 
water table 

Deposits are imperm­
eable and above water 
table. 

Deposits are above 
water table 

MOderate prospects. 

Deposits are above 
water level 

.. REMARKS 

Section only 

May cover Tc 

Limestones are lacustrine 
in part. 

Old river deposits 

Thicker deposits are 
mainly known from water 
bores 

Known only in the Hale R. 
and McDills Sheet areas. 

Flat-lying; usually has a 
thin capping,of billy 

Probably fluvioglacial 

Commonly ~as a billy capping 

Very poorly exposed. 

Known only subsurface 
south of Mt.Charlotte 
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AGE 

Devonian 
to 

Carbonif­
erous 

Ordovician 
to 

Carbonifer­
ous 

Ordovician 
to 

Devoilian 

Ordovician 

Cambrian 

FORMATION 

Pertnjara Formation 

\ 

Mereenie Sandstone 

MAP 
SYMBOL 

Pzp{c) 

Pzp(s) 

Pzp{a) 

pz 

Pzm(2) 

\ 

TABLE 1. 

MAXIMUM 
THICKNESS 
(in feet) 

5000 est. in 
Brewer Plain 

(ii) 

LITHOLOGY 

Coarse, very thickly 
bedded conglomerate 

1300;Williams Bore Ebd-brown,silty sandstone, 
(ASA-1),Alice Sprgs. with pebbles 
Sheet area 

150 (esto) near 
Mt.Charlotte 

1700 (est.) near 
Desert Bore 

Green and red-brown mic­
aceous siltstone and 
shale 

Sandstone,pebbly sandstone 

Sandstone with large 
cross-beds 

TOPOGRAPHIC 
EXPRESSION 

Rounded hills 

Prominent ridges and 
ranges 

Strike Valleys 

Prominent ridges and 
ranges 

HYDROLOGY 

Some beds could supply 
large quantities of 
moderate to good quality 
water. 

Permeability low, 
prospects poor. 

Good prospects 

Yields large quantities 
of excellent water 

REMARKS 

Very poorly exposed. 

This,unit consists 
of Pzp(s) + Pzm. 

, , 

Unconformably overlies 
successively older units 
to the east r 

-;-----1 

rl 
o 
I 

CD 

Stokes Formation Ot 455; near Norma Siltstone~shale,and 
Bore,(RdC7), Rodinga limestone 
Sheet area. 

Strike Valleys Impermeable sequence, 
prospects poor· 

Very poorly exposed. 

~~---------------------------------------------------------------------~----------------_L~_~==~ ___ ~====--
Stairw~ Sandstone Os 590; near Norma Bore, Sandstone, siltstone, 

(RdC7), Rodinga some 'red-beds' 
Sheet area. 

Strike ridges Some porous beds, but 
water generally saline. 

Has thin phosphatic 
beds. 

r-----~~--------------------------------~-----------------.~---------------~---------~------------------~----~-----------------------------'---- -Horn Valley Siltstone Oh 145;near Norma Bore, Siltstone,shale and 
(RdC7),Rodinga She limestone. 

Strike valleys Low permeability, 
prospects poor. 

Very poorly exposed. 

r--------------------------------------------------------------------.~~ .-------------------. '-.'---
pacoota Sandstone S-Op 

NtDahla Member On 

Goyder Formation Qg 

3,100; near Ross Sandl3tone and silty 
River Tourist Chalet pandstone. 

500 (approx.);N'Dahla, Silty sandstone 
Gorge 

1430; Williams Bore Silt,.: sandstone, silt-
(ASA-1) stone and limestone 

Prominent strike 
ridges 

Strike valleys and 
scarps 

Porosity and permeability 
highly variable. Could 
supply good water in some 
areas. 

Upper part may provide 
small SUPP:LY 

Thins markedly to the 
south 0 

Found only on northern 
limb at Ross River 
Syncline. 

Commonly poorly exposed 

~---------------------------------------------------------------------------------------------------------------------_. ' 

Jay Creek Limestone Sj 1400;western margin Interbedded siltstone and 
of Rodinga Sheet algal limestone 
area (near MtoPeachy, 
RdR-1 ) 

Strike valleys with 
low limestone ridges 

Porosity and permeability 
probably low, and pros­
pects poor. 

Present only in the 
western part of the area. 

1--------------------------------------------------------------------____ ~ _______________________ e.__ _. ____ e" -. 

Hugh River Shale Sh fqOo.,·tapprox); at 
Jay Creek 

Shale and siltstone 
with dolomite at base 

Strike valley Poor prospects 

P.. -t---------------------------,---------------------------------------------------._._-----
5 Shannon Formation Ss 2340; in Todd R. Interbedded limestone Strike valleys with lime- ~orosity and permeability Present only in the 

eastern part of the area. ~ Anticline (ASR-1) shale,siltstone, and stone ridges and low probably low, and prospects 
, .-I.""~ 'tJ. ~""'''~''1"' .~:, 

some dolomite hills. poor. 

~ Giles Creek Dolomite Sk 1320; in Todd R. Thick-bedded dolomite, Strike ridges 

__________ . ________ 0___________________________ -. 
Limestones are 
fossiliferous. ~!ntfCl1!'fS'~R-1) limestone, shale,and' 

I ] ____ . ____ . _______________________________ s_i_l_t_s..,...t_on_e_o _________ . ______________________________ . ___________ _ 

! ~ Chandler Limestone Gl 300; Deep Well Limestone and dolomite, Low ridges and mounds Very saline water Generally highly contorted 
p.. with chert laminae and incompetently folded. 

Existence of interbedded 
evaporites suspected, but 
nowhere seen in outcrop. 

I-------------------~------------------------------------------------------------------.----Contains archaeocyathans. Todd R.Dolomite Sr 510 ;" at Ross R. Dolomite, sandstone, and 
Tourist Chalet siltstone. 

_. 

Arumbera Sandstone Sa 2700 (est.) in Red-brown sandstone con-
Phillipson Pound glomeratic sandstone 

and siltstone 

Strike ridges 

Very prominent strike 
ridges 

Poor prospects 

Porosi ty-'generallY 
poor but prospects 
in some areas. 

fair 
-Rapidly thins to the south 

on the Rodinga Sheet areao 

I 



AGE FORMATION MAP 
SYMBOL 

lIJAXIMUM 
THICKNESS 
(feet) 

TABLE 1. (iii) 
LITHOLOGY 

Mainly siltstone and shale, 
with some dolomite, lime­
stone,and sandstone 

Conglomeratic sandstone 

TOPOGRAPHIC 
EXPRESSION 

Wide strike valleys, 
with prominent strike 
ridges. 

Dolomite, limestone, sand- Prominent strike ridges. 
stone, and minor siltstone 

Interbedded sandstone Low strike ridges 
siltstone and shale 

Dolomite,shale, conglom- Strike valley 
erate, and sandstone 

Quartzose calcarenite Low strike ridges 
siltstone, and sandstone 

Calcarenite,dolomite, and Low strike ridges 
siltstone 

Fine-grained sandstone Low strike ridges 

HYDROLOGY 

Poor prospects 

Porosity variable, 
prospects generally 
poor 
Poor p .. ospects 

Poor prospects 

Poor prospects 

Poor prospects 

Poor prospects 

REMARKS 

Possibly tillitic 

Sandstone is lenticular 
in p1l:ices. 

Incompetant~y folded 
in places. 

Conglomerate is possibly 
tillitic~'Poor outcrop. 

Upper sandstone unit 
exhibits fine cross­
laminae and slumps. 

Contains irregular 
stromatolites. 

Very even,rhythmic, 
thin beds and laminae. 

t-------------------------------:--:---------------------,..--- ------ -- ... 
Porous s~dstone Fluvio-glacial in part. Siltstone, dolomite, con­

glomerate, and sandstone 
Prominent ridge in 
places could give moderate 

supply 
+----------------------'------------------------------------~....:-.---------------.-~ .. --. -_. 

Gillen Member Bug 1350; south of 
Mt.Gillen 

Algal dolomite, limestone, 
siltstone,sandstone,shale 
and basic volcanics 

Dolomite,limestone, red 
siltstone basic volcanics 
and chert. 

Green basic volcanics, 
much weathered 

Dolomite, siltstone, 
sandstone and shale. 

Low ridges and hills 

Low ridges and hills 

Rubbly outcrops 

Low ridges and hills 

Good supply in some 
areas, but water 
generally very salty 

As for Bitter Springs 
Formation 

As for Bitter Springs 
Formation 

Incompetent in places 

Contains algal 
stromatolites 

Typicaljvariable, 
spilitic composition. 

Contains, evaporites 
(subsurface) • 

t--------------------------------------------------.---._-- -
Heavitree Quartzite 1000; estimated Sandstone, conglomeratic 

in places 
Very prominent ridges Very poor prospects Up to 30 fee~ of shale 

at base in places 

Undifferentiated 
Arunta Complex Gneiss schistose gneiss, 

schist, and quartzite 
Low hills I - Prospects generally 

poor 



TABLE II 

THICKNESS OF FORMATIONS - NORTH-EASTERN PART OF AMADEUS BASIN 

SHEET AR 
HALE 

EA ALICE SPRINGS RODINGA 

FORMATION Map ASW1 ASR1 RJ;VER RdC7 RdC8 RdR8 
Symbol ASR5 ASA1 ASR2 ASR3 ASR4 HC11 RdR2 RdR1 RdC9 RdC1 RdC2 RdC3 RdC4 RdC5 RdC6 RdR3 RdR4 RdR5 RdR6 RdR7 

Pertnjara Formation Pzp P 1340+ 1220+ NPS NPS NE NM NM NE P 440+ P NE, , 215+ NM 1720 P P P NPS 
Mereenie Sandstone Pzm NM 720 1200 NPS NPS P 1310 NM P ' .. A A A A 70 NM 1000 NM , NM NM NPS 

( 

Stokes Formation Ot A A A A A A 455 A A 60+ P P 105+ 160 A A A A A A , 
ro Stairway Sandstone Os A A A A A A 590 355 410 335 NM 305 335 225 225 A A A A A .p 

.~ p., Horn Valley Siltstone Oh A A A A A A 145 120 90 A A A A A A A A A A A §'g Pacoota Sandstone 9 - Op 205+ 2530 405 NPS 1A A 995 1015 345 A A A A A A A A NM 260 NPS , , 

fd~ 
1-1 " , 

1=""' '-'- "_.-., . 
Goyder Formation Qg 1230 1430 610 NPS ?A A. P 1180 P A A A A A A A A NM 680 NPS ro Shgnnon Formation 9s 1180 1700 2340 135+ NPS 830 A A A A A A A A A NM 935 1800 1810 NM .p 

~ Gi~~~ Creek,Dolomite Qk 830 960 1320 1090 NPS 550 A A A A A A A A A P 495 1100 ,,610 NM ~§' " 

Jay Cree~_Limestone 9j A A A A A A P 1400 NM p P P p NM NM A A A A A o 0 

~~ Chandler Limestone Ql A A A A A A p 260 NM p P P P NM NM NE 660 200 180 NM -- - -- ,-

510 260 325 455 NPS 340 A A A A A A F-i Todd River Dolomite Gr A A AI NE A 150 A NM (]) 

1265 P 670 A A A Pot Arumbera Sandstone Ga 11'10 1800 2240 1530 NPS A A A A NPS 70+ P 1400 NM 
- - ~~ . ......-..... 

P -·t; .... ~·"l· Pertatataka Formation Bup 2220 320+ 480+ 2215 4550+ 430+ P P -~" 6'",,",' .......... P P P P NE NPS P NE P 6040 Julie Member Euj 420 320 480 P NPS 430+ A A A .A A A A A A NE NE NE NE 1770 Cyclops Member Buy 160 NE NE NE A A A A A A A A A A A A A NE NE A Olympic Member Buf A A A A 630 NPS A A A A A A A A A NE NE NE NE NE Limbla Member ' Bum A A A A 470 NPS A A A A A A A A A NE NE NE NE 374+ Ringwood Member Bur A A A A 540 NPS A A A A A A A A A NE NE NE NE '76+ 
Areyonga Formation Bua 170 NPS NE 575 NE NPS NE NE NE NE NE NE NE NE NE NE NE 'NE NE 490 Bitter Springs 

,365+ 1265+ P NE NE NE NE NE Formation Bub NM NE NM NE NE NE NE NE NE NE NE 730+ Loves Creek Member Bue 365+ NM NE 840 NM P NE NE NE NE NE NE NE NE NE NE NE NE NE 730+ Gillen Member Bug NM NM NE 425+ NM P NE NE NE NE NE NE NE NE NE NE NE NE NE NE 

-
A - Absent. from. sequence 0 P - Poor or incomplete exposure. NE - Not exposed (may be present). 

NM - Not meaBltred (good exposure). NPS - Not present due to structure and level of erosio.n. 
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Quartzit e of. the Precambrian basement is well exposed at AS 137 • 

It is a coarse-grained, translucent, colourless to pale blue, schistose 

rock composed of quartz and a little sericite, with a texture not 

unlike that of .s granite . The schistosity dips at about 75 degrees to 

the north-east . A poorly visible lineation in the plane of the 

schistosity is parallel to the b-lineation of the contorted schist 

interbeds. The attitude of the schistosity is markedly discordant 

with the strike and dip of the overlying Heavitree Quartzite, which 

crops out immediately to the south. 

UPPER.PROTEHOZOIC 

Heavitree Quartzite ( Joklik, 1955) 

'. Originally referred to as the No.1 Ridge quartzite (Ward, 1925), 

the unit .was named the Heavitree Quartzite by Joklik (1955). It 

fonne a prominent ridge up to 13\00 feet above the plain, and extends 

across ·the ·map-area from Jay Creek in the west to north of the Ross River 

Tourist Chalet, and thence to the Illogwa Creek Sheet area i n the east. 

In addition, a high dissected plateau of f lat-lying Heavitree Quartzite 

is situated in the Waldo Pedlar-Casey Bore area, at the junction of the 

Il10gwa Creek Bnd Hale River Sheet areas o 

Throughout its extent, the Heavi~ree Quartzite lies with a regional 

unconformity on the Precambrian Arunta Compl ex. It is ·overlain 

conformably by the Gillen Member of the Bitter Springs Formation, 

followed by the remainder of the Proterozoic and Palaeozoic succession. 

No .. stratigraphic section was measured thro~gh the formation . At 

He.avi tree Gap, the estimated thickness is 600 feet (Prichard. and Quinlan, 

1962 , p.e), and elsewhere the thickness is generally about 1000 feet 

or less (estimated from air photographs). 

The formation consists almost enti r ely of quartzite, but at a 

number of _places , up to 30 feet of shale and siltstone is present at 

the base of. the formation, directly on top of the Precambrian basement. 

At Heavitree Gap and west of Mt . Blatherskite, the lower 10 to 15 feet 

consists of red-brawn, laminated to thin-bedded , micaceous, sandy, 

fissile shale and tough, non-fissile siltstone . Sorting is generally 

good, but coarse sand grains are present in some beds o 

is bl eached . white, and consists mostly of siltstone • 

The upper part 

. The major part of the formation is a clean, silicified, quartz 

sandstone . In the Jay Creek - Alice Spr~ngs area, the l ower few 

hundred .. feet consists of pinkish brown to whi te s·a.ndstone, mostly 

fine-grained, laminated to thin-bedded, cross-bedded, pebbly in places, 

poorly rounded and tough. This is overlain by a sequence of silicified 

sandstones,· and these include coarse-grai ned, well-rounded sandstone; 

fine-grained, poorly rounded pinkish brown sandstone; a few beds of 

conglomerate; some coarse sandstone with small pebbles; and some 

fine sandstone with a small content of coarse sand grains . The 

sandstones are laminated to thin-bedded, creSS-bedded, and ripple-marked • 
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The top . few hundred feet of the formation is commonly bl uish white and 

coarse-grained, or pinkish brown and fine-grainedo Moulds of euhedral 

pyri te 

t mile 

crystals (pyritohedra) were found in the uppermost quartzite 

south and 2 miles 90uth-eaat ofbJ~ Creek Native Settlement . 
t'OSB~ II -If organ1o 

The pyrite was probably authigenic . . markings . , are common 1 mile 

west of Templ e Bar Homestead o 

North of Ross River the lithology of the Heavitree Quartzite 

i s practically unchanged from that of the Alice Springs area. 

North of Numery Homes t ead, i n the Illogwa Creek Sheet area, 

and in the Waldo Pedlar-Casey Bore area in the Hale River Sheet 

area, the formation is a brown, silicified , ferruginous sandstone, 

cross-bedded, coarse to very cosTse-grained, and with small pebbles 

in some beds. Interbeds of ironstone are present. 

The conditions of deposition appear to have been those of a 

shallow-water shelf environment, and the great lateral extent of the 

frrmation suggests that this was marine. The Heavitree Quartzite 

is placed in the Upper Proterozoic, as it lies beneath Collenia­

bearing carbonates of the Bitter Springs Formation, and these in 

turn lie many hundreds of feet below the fi rst Lower Cambrian fossils 

at Ross River, the formation contains no diagnostic fossils. 

Bitter Springs Formation (Joklik, 1955) 

Madigan (1932a and 1932b) mapped this unit in the Hermannsburg 

Sheet area, and included it in his Pertaknurra (B) Series. The 

formation was formally named the Bitter Springs Limestone by Joklik 

(1955), but the name has sinc~. been changed to Bitter Springs Formation 

(Ranford, Cook, and Wells, 1965). The change was made because the 

unit comprises a variety of lithologies, of which l imestone is not the 

dominant one. In the present report, the formation has been divided 

into two members 9 the Gillen Member (lower) and the Loves Creek Member 

(upper) . This division arose from work by Banks (1964) of Magel lan 

Petroleum Corporation, who suggested that the Bitter Springs Limestone 

(as it then was) could be divided into three formations. It has not 

been possible in this surface survey to either identify or map his 

middle formatlon 9 as this was known only from subsurface information . 

Consequently, the formation has been divided into only two members, 

and Banks' middle formation has been incl uded with the l ower. As 

far as is known, both of the members were deposited t hroughout the 

whole extent of the Bitter Springs Formation~ 

The Bitter Springs Formation crops out south of the ridge of 

Heavitree Quartzite, from Jay Creek in the west to Numery Homestead 

in the east. It covers large a reas north of Allua Well and west and 

south-west of Ringwood Homestead in the Alice Springs Sheet area, and 

east of Limbla Homestead in the Illogwa Creek Sheet area. Only two 

outcrops are present in the Rodinga Sheet area, the first 12 mi l es 

east-north-east of Allambi Homestead, the second 2 miles east or No.5 

Bore . The formation conformably overlies the Heavitree Quartzi te, 

and is overlain by theAreyonga Formation . This upper contact is 
, 



Fig . 5 

Fig. 6 

Incompetent folding in the Gillen Member 
of the Bitter Springs Formation, one mile 
north of Allua Well (Alice Springs Sbeet area). 
Neg. No.G/7524 

Hemispherical stromatolite coloniee in the 
Lovea Creek Member of the Bitter Springe 
Formation, 2 miles SSW of Shannon Bore, Alice 
Springe Sheet are. (AS 186) 
Neg. No . G/7462 

• 
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disconformable in· the west, but east of Ross Hi ver a slight regional 

unconformity separates the two unites q An angular unconformity 

between the two formations is present 3 miles east-south-east of 

Shannon Bore .• 

There is no measured section through the Bitter Springs Formation, 

but its thickness is no more than 3,000 feet (cf. Banks, 1964). The 

age is Upper Proterozoic, as both members lie many hundreds of feet 

below the Lower Cambrian fossils at Ross River, and Collenis-type 

stromatolites are common in the formation (Figs. 6 and 8) . 

Gillen Member (new name) 

This is the formal name given in this report to the lower 

member of the Bitter Springs Formation. The name is taken from 

Mt .. Gillen, 4 miles west of Alice Springs. Mt . Gillen itself is 

composed of Heavitree Quartzite resting on Arunta Complex, but the 

Gillen Member crops out immediately to the south. This is the 

type locali ty. 

The member is found throughout the MacDonnell Ranges on the 

south side of the ridge of Heavitree Quartzite, but it does not crop 

out in the Rodinga Sheet area. I t forms small hills which are 

covered in spinifex, from which project ridges of dolomite . Slopes 

are short, and moderately to steeply inclined; the texture of 

dissection is close. 

The Gillen Member follows conformably on the Heavitree Quartzite, 

and is general ly overlain conformably by the Loves Creek Member. 

However, 3 miles east-south-east of Shannon Bore in the Alice Springs 

Sheet area, it ,is overlain with an angular unconformity by conglomerate 

of the Areyonga Fonnation 9 and north of Ringwoo:i H"omestead large areas 

of the Gillen Member are again overlain by the Areyonga Formation, but 

for the moet part paraconformably. 

It is not easy to measure sections through the member, because 

in most 'p.1.aces it has folded incompetently (Fig.5). However, 

Banks (1964) measured a section througb the member at Mt. Gillen, and 

recorded a thickness of 1350 feet . He designated this the type 

section, and a columnar diagram of the section, with thicknesses 

interpolated from his information, is shown in Figure 7. In this 

report, the contorted dolomite immediately above his type section 

(called Bitter Springs Limestone by him) is included in the Gillen 

Me~ber, as it shows .little difference from the dolomite in the lower 

part of the section. The 'carbonates' throughout his section are 

dolomi tes. 

In the Jay Creek-Alice Springs area, the Gillen Member consists 

mainly of dolomite, with lesser amounts of sandstone, siltstone 9 and 

shale . Most of the dolomite 1s in the middle and upper parts of the 

unit, and is dark grey, bluish grey, or grey-brown, fine-grained, 

laminated, .very closely jointed and fractured, tough and weathers 

grey-green. .Veins of white reef quartz fill joints normal to the 

bedding in several places, And a few veins of calcite and masses of 

earthy ma.p,nesi te also occur here • 
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Siltstone is present throughout the member, but most of it is 

found at and near the base . It is commonly white or green, l ess 

often red or brown, slightly micaceous, laminated to thin-bedded, 

tough, a,nd has interbeds of green micaceous shale . Sil tstone 

interhedded with dolomite in the higher parts of the sequence 1s 

similar. 

Sandstone is not common, and is found in the lower part of the 

member, mostly near Jay Creek. It ia white 

poorly bedded, medium t o coarse-grained, and 

to pale grey, friable, 

slightly kaolinitic. 

In the area around Ringwood Homestead, and south of the Fergusson 

Range, the lithology of the Gillen Member is similar, Le q grey­

brown to brown dolomite interbedded wi th green shale and Borne clean 

fine-grained sandstone. Pseudomorphs after halite are present in 

t ne siltstone at locality AS 36 , 5 miles north-west of Pul ya Pulya 

Dam, and the Ringwood Dome, 5 miles south- west of Ringwood Homestead 

is composed of gypsum of the Gillen Member. The salt (halite) in the 

bi.tter Springs Formation in the Ooraminna NO ol and Mt .. Charlotte No.1 

Oi l Wells is also referred to the Gillen Member. 

In the nlogwa Creek Sheet area ~ the Gillen Member has a few 

hundred feet of fractured grey dolomite at th e base, overlain by 

purple gypaiferous siltstone , and then by green micaceous shal e with 

interbeds of dolomite . This is overlain by a very prominent ridge ... 

forming interval of whi te, si licified granule conglomerat e and fine 

to cOBrse- grained, croSS-bedded sandstone, pale purplish brown but 

weathering white. Th i s ridge is about 200 feet thick~ and crops out 

from 4 miles south-west to 14 miles north- esat of Limbla Homestead . 

At locality IC 103, 2 miles north- west of Numery Homestead, the fine 

sandstone contains pseudomorphs after halite 1 inch across . The 

sandstone is BDcceeded by a aequence of interbedded dolomite, green 

micaceous ahale, and sandstone; the thickness of this interbedded 

sequence is variable o At Limbl s Homestead, it is overlain by the 

Loves Creek Member, about 300 feet of algal dolomite containing chert 

nodules, followed by red siltstone . 

In the Hale River Sbeet area, the Gillen Member is reduced in 

thickness, but consista of the same general lithologies as in the 

Illogwa Creek Sheet area, i . e . , interbedded dolomites and shaly 

siltstones, and a prominent ridge of coarse white sandstone and 

granule conglomerate . 

The conditiona of deposition of the Gillen Member were shallow 

and marine; periods of influx of fine and some coarse clastics 

alternated with periods when no detritus came in, during which carbonate 

was laid down. This was probably limestone, which was subsequentl y 

converted to dolomite . 

• 

• 

• 
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TYPE SECTION OF GILLEN MEMBER 

Oark gr~y carDona1", microbrecclo and green shole beds. 

Oark gr ey carbonates .-i lll cherty and high residue loyers, 
dips 0" /0 900, micro/Jreccio common. 

Grey, yellow. and pink carbonole wi th silty ond sandy laminoe. 

L ine of billy and sandstone flool. 

Th;n· bedded corbanalt's wi fh silty veins and Ihin beds of 
Quortrife and green micaceous shale. 

/nlerbeddPd corbonale (Inri shole wilh silfy layl'rs. 

Light coloured corbonates wi lh shole ond thin sondstone beds. 

Dark grey carbonate wi th cherty bonds and Ihin Quartrites . 

Light co loured carbonates with shole and Min sands/one beds. 

Oork grey Ihin-beddPd carbonotes w;,,, quoru- colcite veins. 

Fig_ 7 

L ig"t and dark grey corbonOff'S wilh Iwo sandy rones, iron crusts, 
cher! nodules, and "billy" lines. 

Dark grey corbonOles with colci!e-hemOlile geodes. 

Green shofe willt qlJorlzi /e floo/. 

Reef carbonates, silty 

Green ond red shofe (few very Ihin qlJorlzi/e beds'; 

Ouorrzife . 

. Type sec.ion of Gillen Member, sourh of MI. Gillen, Alice Springs . Modified from 

Bonks (1964, Fi9. 41, "M'. Gillen Traverse">. 

Gillen Formatian of Banks now Gillen Member in Ihis reporl . NT /A124 

Bureau 01 Mineral Resources GeOlogy and Geoph sics To occompany Record 1965/108 



Fig. S Silicified stromatolite colonies in the Loves Creek 
Member of the Bitter Springs Formation near Mosquito 
Bore (Alice Springs Sheet area). 

Neg . No . M405- 13 
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GENERALIZED SEqUENCES IN THE 
LOVES CREEK MEMBER 

Fig.9 
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- Alluvium __ 

Red-brown sdtstone, cakoreou$ 

10 dolomi'ic, non or poorly 

t)lJlirit>d, lough, wi'/I round 

bleached spots. Inferiwds are 

solitary fl/;&k lIM5 01 01'101 

f/me5tone; in som~ lo&o""i~s 

th~y t1r~ &olcort!C/Js doloml"~. 

Ch~rt nDduJ~s &ommon in thes~ 

carl>onat~ lJeds. 

Green spilite, greatly w~other~d ---

• • ........ 

v v v v v 

Ar~yonQo Formation 

R,d·brown calcareous 

siltstone ond somt> 

fine-grained sandstone, 

Ihin - bedded in fo,..er 

port. laminated i/l uppt.'r 

/Jarl, maderotely lough. 

Many Mds finely micaceous. 

A lew lenses of angular 

pebbles ore preston!. 

Spili/I! 

........... Faulted conlOe! with 
Gillen Member 

Oolomilt.' and calcareous d%mife, grey 10 grey-brown, """,-groinert. 

tOllyn, weathers yellow-brown. Canlo;ns o/)Qndonl olgae of several 

vorielies, including Col/t''';g. 

AI/ulfium 

Generalized uQuences in Loves Creek Member. 

Column A i5 from Julie Dam - No.6 Sore area, 

column B tram oreo 2miles north- nonh-wesl 

of Williams Bore. NT/AI25 

• 
Bureau of Mineral Resources, Geology. and Geophysics To accompany Record [965/108 
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Loves Creek Member (new name) 

.This is t h e new formal name f or the upper member of the Bitter 

Springs Formation . The name comes from Loves Creek, which joins 

the Ross River 5 miles west of the ROBS River Touris t Chal et, in 

the Alice Springs Sheet area. The member is well exposed on the 

north side of the valley of Loves Creek. 

The unit 1s widespread through the MacDonnel l Ranges, and is 

the only part of the Bi tter Springs Formation to crop out on the 

Rodinga Sheet area. It gives r ise to rounded hills of dol omite 

generally bare and steep-sided. Limestone beds form thin prominent 

ridges. The member lies conformably upon the Gillen Member, and 

is overlain dis conformably by the Areyonga Formation. On ihe 

eastern side of Fenn Gap, 18 miles south-west of Alice .Spr ings, it 

is overlain disconformabl y by the Pertatataka Formation, where the 

Areyonga Formation is miSSing for about a mile al ong strike . No 

section has been measured through the Loves Creek Member in the area 

mapped, but a generalized sequence, compil ed from several localities , 

--is shown in column A, Figur e 9. ThiB gives a total thickness of . 

1, 500 feet. 

Between Jay Creek and Alice Springs, the member i s about 700 feet 

thick and consists most ly of silt stone, with inter beds of chert, 

dolomite, and rare l imes t one. The siltstones are commonly calcar eous , 

r ed- br own, poorly or non-bedded, friable to tough , and characterized 

by. the presence of spherical, white (bleached) spots up to 1 inch in 

diameter. Hematite concretions up to 15 inches across have formed 

in the siltstones . Chert is plentiful, and much of it is banded 

grey and white, poorl y bedded, and closely fractured . A few spherical 

·concretions up to 9 inches across, with concentric and radial joints, 

are pr esent in these cherts . Silicified and br ecci ated siltstone 

i s also common. The dolomite is mostly yellowish br own, tough, 

laminated, fine-grained, and contains biscuits and nodules of chert . 

Fine t o coaree- grained edgewise conglomerate, composed of angular 

chips of dolomite in a dolarenitic matrix , occur 8S i nter beds in 

the dol omite. Limestone is rare, but some is exposed 2 milee 

eaet of Fenn Gap". It is dark grey, very tough and cavernous, 

and contains el ongate nodules of chert near the base . 

East of Ali ce Springs, the member is well exposed between 

Jul ie Dam and No.6 Bore, and west of Williams Bor e . In the Julie 

Dam - No . 6 Bore area the member is about 1 ,500 feet thick (Fig.9) 

and comprises 500 feet of grey-brown, fine-grained dolomite with 

abundant Collenia-type algae (Fi gs.6 and e), overlain by 1,000 feet 

of red-brown calcareous siltetone. The siltstone has the 

characteristi c white bleached spots, and contains thick interbeds of 

algal limestone and a few of dolomite . 

Two miles north-north-west of Williams Bore, only the upper part 

of. the mEmber is present, owing to a faul ted contact with the Gil l en 

Member. It consists of about 1 ,200 feet of red-brown cal careous 

siltstone and fine-grained sandstone, wi th a few t hin beds of 
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pebbles, overlain by the Areyonga Formationo No algal dolomite 

is present (because of the faulting), and there are no interbeds of 

limestone or dolomite in the red beds. This is column B in Figure 9. 

The difference in the lithologies of this area and the No .6 Bore 

area suggests that there has been considerable movement of blocks 

of sediment (decken) along thrust .planes (see the section below on 

structure), so that sequences which were originally far apart have 

been brought close together . The sediments shown in column B of 

Figure 9 were probably deposited closer to shore than those shown 

in column A. 

Throughout the rest of the ares east of the Ross River, the 

member consists of the same general rock-types, i.e. dolomite with 

abundant algae, red siltstone with white bleached spots, and thickp 

solitary, algal limestone interbeds in the siltstone . Some edgewise 

conglomerate is present in the sequence in the Hale River Sheet area . 

In the Rodinga Sheet area the member consists essentially of 

brecciated grey and brown fetid , algal, dolomite, containing nodules 

and laminae of chert, and red-brown calcareous siltstone with white 

bleached spots . 

The Loves Creek Member contains some very wea.thered basic 

volcanic rock. In some places it is suffi ciently thick to be 

ma.pped as a separate unit, and is described below. 

The generally very fine- grained and ca.lcareous nature of the 

clastics of the Lovee Creek Member, and the exis tence of abundant 

algae suggest a Shallow, marine, shelf environment, int o which fine 

detritus came only very slowly or not at a1l o 

Basic yol~ni~ 

Though not formally named as a separate member of the Bitter Springs 

Formation, the basic volcanics are in places sufficiently extensive to 

be shown on the map 8S a separate unit, with the symbol. Puel , The rocks 

are found at a number of localities east of Alice Springs, and in the 

north-east part of the Rodinga Sheet area; they Rre generally very 

weathered and poorly exposed. The largest exposure is in the Illogwa 

Creek Sbeet area, Where the volcanics form an arc around the north­

western end of the Limbla Syncline . About 140 feet of volcanic rock 

was intersected in the Ooraminna NOol Oil Well . 

Where present, the volcanic unit is generally in the middle or 

upper parts of the Loves Creek Member, but in a few places, notably 

near Mosquito Bore in the Alice Springs Sheet area, volcanic rocks 

are present near the base of the membero 

The rocks, where fresh, are grey-green, fine-grained, tough, 

and in places amygdaloidalj no pillows were seen. In thin section, 

the rocks are found to have a typical basaltic texture, being fine-

grained and ophitic . The rocks are greatly altered, and thei r 

composition is different from place to place. However 9 in all the 

thin sections examined (seven), chlorite (pennine), sodie 

plagioclase (oligoclase in some specimens, albite in others), and ore 

minerals (hemattte 9 and ilmenite+leucoxene ) were present . The 

., 

-. 

' . 



Fig . 10 Angular unconformity (bottom of hammer handle) between 
conglomerate of the Areyonga Formation and quartzite and 
green shale of the Gillen Member, three miles east-south­
east of Shannon Bore (Alice Springs Sheet area), 
Neg. No .M400-32 

Fig.11 Contact of Areyonga Formation and Bitter Springe Formation 
one mile nor th-west of Pulya-Pulya Dam (Alioe Springs Sheet 
area). Three inch bed of phosphate rock occurs in the Areyonga 
Formation about 3 inches above top of (6 inch) scale. 
Neg . No .M398- 52 

• 
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The plagioclase is very much eericitized . Actinolite is common, 

both as well formed prisms and as aggregates of uralite . In the 

least al ter ed example (B 15, T,S.14425),augite is plentiful, both 

as phenocrysts with included lathe of oligoclase, and as a substantial 

part of the groundmass. Other minerals found are calcite, which 

forms 30.% of the rock in AS 40 and AS 43, zeolites, epidote, anti-

gori te t and rare quartz. Intersti tial devi trified glass and 

v.einleta of zeolites are present in AS 39, and calcite, chlorite, 

and zeolites fi ll the . amygdalee in this and AS 40 . 

typical spilites. 

The rocks are 

Interbedded with and overlying the vol canics are ferruginous 

cherty rocks up to 5 feet thick . 

The spilites are r egarded as extrusive because of their basaltic 

textu r e , their consistently conformabl e interbedded relat ionship with 

the other sediments, the existence of recognizable flow tops, and the 

associated cherts . Their very altered nature suggests an origin by 

low-temperature, hydrous, soda metasomatism of bAsalt, along one of 

the lines discussed by Vallance (1960) . 

Areyonsa Formation (Prichard & Quinlan, 1962) 

The Areyonga Formation i s a lenticular unit predominantly of 

poorly sorted conglomerate, conglomeratic si ltstone end sandstone 

which li es either paraconformabl y, disconformably or with an angular 

unconformity on the Bitter Springs Formation and is overlain conformably 

by the Pertatataka Formation. 

The Areyonga Formation crops out in the west near J ay Creek Native 

Settlement and discontinuously in the MacDonnell and Fergusson Ranges. 

The most easterly exposure is about rour mil es north of Numery Homestead. 

In the southern part of the area mapped, the formati on i s found 5 miles 

north-north-wes t of Allambi Homestead , and to the east of this point in 

discontinuous outcr ops for about 20 miles. 

Exposures of t he formation are generally poor, except where the 

beds are composed of tough, siliceous, arkosic ssndstone, whi ch forms 

ridges . Generally the matrix of the sediment is cal careous or Silty, 

and easily weathered • 

. . Along the north-eastern margin of t he Amadeus Bas in , the Areyonga 

Formation li es paraconformably or dis conformably on th e Gil l en and Loves 

.Creek Member s of the Bitter Springs Forma tion, and in pla ces with an 

angular unconformity . on the Gillen Member . The angular discordance 

(Fig. I O) is well exposed 3 miles east- south-east of Shannon Bore and 

the contact can be traced "for about 2 miles along strike . The beds 

in the Gillen Member dip at 20 degrees to the east-north-east and those 

in the Areyonga dip at 32 degrees to th e north . The contact is very 

i 'rregular and beneath the unconformity, the harder quartzite beds in 

the Gillen Member fo rm hills which have a r elief of JO to 40 fe et . A 

poorly sorted basal congl omerate, usually with a high content of angular 

chert, caps the quartzite hills whereas the valleys between are filled 

with poorly sorted silt and send . In the southern outcrops, the contact 
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of the Areyonga Formation wi th the Bitter Springs Formation is not 

exposed, but the presence of phenoclasts from the underlying formation 

suggests a disconformable contact. 

A considerable period of erosion before and during deposition 

of the Areyonga Formation is indicated by the presence of large 

boulders of dolomite in the formation, and by the angular contact 

between the Areyonga and the Gillen Member of the Bitter Springs 

Formation . 

The Areyonga Forma.tion is laterally equivalent to the Inindis. 

Beds (Ranford 9 Cook&;Wells, 1965), exposed in the southern part of 

the Amadeus Basin. The Inindis Beds are a great deal thicker and 

contain large thickness of marine and possibly continental sandstone 

a,s well as interbeds of glacial boulder beds. 

The Areyonga Formation consists of boulder clay, pebble and 

cobble conglomerate, arkose and poorly sorted sandstone and siltstone . 

Arkose forms a prominent basal unit of the formation in the north­

eastern part of the area, mainly north of Ringwood and Limbla Homesteads. 

It can be traced for many miles but in places forms small lenticular 

bodies. The arkose is coarset angular, poorly sorted, and is usually 

underlain by a conglomerate 3 to 4 feet thick, which rests directly on 

the Bitter Springs Formation. North of Limbla Homestead, the arkose 

is overlain by a thick sequence of boulder clays, siltstone, and some 

sandstone. 

The lithology of t he formation changes very rapidly along strike. 

Near Jay Creek Native Settlement, the formation consists of about 

150 feet of white p kaolinitic, porous p poorly rounded and sorted coarse 

and medium grained sandstone. Near Ross River Tourist Chalet, it consists 

of poorly sorted cobble beds and dolomite. Further east, the formation 

shows even more rapid changes i n composition over short distances. In 

one outcrop it contains rounded phenoclasts of dolomite, but a mile away 

it comprises arkose and conglomerate with quartz and granite fragments. 

Generally the proportion of granitic and arkosic constituents 

increases towards the east. Subrounded, rounded , faceted, and some 

striated boulders up to six feet across are present in the Areyonga 

Formation north of Limbla Homestead. The boulders are set in a 

matrix of green and grey, sandy, siltstone, and poorly sorted sandstone; 

they consist of granite, gneiss, porphyry, quartz, and quartzite. Some 

thin beds of sandstone interbedded with the boulder beds show limonite 

pseudomorphs after pyrite. 

Similar changes in the Ii thology of the formation are found among 

southern exposures. Siltstone, dolomite, sandstone, and chert crop 

out 15 miles south- east of Santa Teresa Mission. Angular to well rounded 

fragments of chert and quartz are common. About 12 miles east of this 

locality, the formation includes beds of calcareous siltstone and 

sandstone, with scattered erratics of pegmatite, gneiss, vein quartz, 

sandstone, and chlorite schist. The boulders are up to 3 feet in 

diameter. 
• 



Fig .12 Cast of possible organic origin in the Areyonga 
Formation 8 miles west of Fenn Gap (Alice Springs 
Sheet area). 

• 
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The sediments in the formati on show few depositional textures. 

Cross bedding is rare. A cast of possible organic origin (Fig. 12) 

was found in sandstone about 8 miles west of Fenn Gap . It is sbau,t 

six inches. Ions, tubular and divided into several segments. No 

other orgs,nie remains were fou nd . 

The maximum exposed thickness of the formation is estimated to 

be 1200-1500 feet between Eul l hole and Bronco Bores, north of 

Limbla Homestead . Elsewhere, the formation is from 40 to 600 feet 

thi ck, arrl. in places may be extr emely thin or absent. 170 feet was 

measured near Ross River Chalet (ASR5) , 575 feet on the south f lank 

of the Gaylad Syncline (ASR3) and 490 feet about 15 miles south-east 

of Santa Teresa Mission (Rd R7). These measured sections are shown 

on Plate 8. In the Ooraminna No.1 Bore about 350 feet of Areyonga 

Formation is interpreted in the section . In the Mt.Charlotte No .1 

Bore an unconformity is 

lower part of the Bore. 

interpreted in the car bonate sequence in the 

This unconformity is taken as the contact of 

the Bitter Springs Formation and Areyonga Formation. This would make 

the Areyonga Formati on about 600 feet thick. It is also possible that 

.this carbonate section may bel ong to the Pertatataka Formation and the 

Areyonga Formati on may be absent. 

At Pulya-Pulya Dam lenticular beds of phosphate rock up to 9 inches 

thick occur near the contact of the basal conglomerate, and the 

overlying arkose (Fig . H ). The Significance of this bed of phosphatic 

material is diecussed in the section on economic geology. 

:'.A glacial depositional environment is suggested for the Areyonga 

Formation because of the unsorted nature of the deposits, the presence 

or. a rock flour matrix, striated cobbles, and phenoclasta of many r ock 

types foreign to the immediate outcrop area, the changes in lithol ogy 

over short distances, and the lenticular nature of the unit. 

The format ion is considered to be Opper Pr oter ozoic, as it occurs 

no less than 2000 feet below Lower Cambrian sediments. 

Pertatataka Formation (Prichard & Quinlan , 1962) 

·The Pertatataka Formation was probabl y deposited over the whol e 

of the north-eastern part of the Amadeus Basin, and is well exposed 

in the nor thern part of the area mapped. It is moderatel y well 

exposed in the Mount Burrel l Anticlinorium but the sequence i s 

complicated by faulting and folding. In general onl y the arem te and 

carbonate rocks crop out and, these ]:'epresent only a small percentage 

of the total thickness of the unit. 

In most places in the north-eastern part of the Amadeus Basin , 

the Pertatataka Formation lies conformably between the Arumbera 

Sandstone above and the Areyonga Formation below . In the southern 

outcrops the base of the formation is not exposed and in several places 

it .1s overlain e1 ther disconformably or unconfonnably by the Cambrian 

Chandler Limestone , and in other places with an angular unconformity by 

the Pertnjara Formation. 
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The formation ranges in thickness from about 2 ,200 feet at 

Ross River (ASR-S), Jay Cr eek, and Gi l es Creek (ASR-3), to 2,600 

feet in the Oor amipna No.1 Bore, over 4,500 feet south of Ringwood 

(ASR-4) and over 69000 feet 14 miles east-north-east of Allambi 

Homestead (RDR? and e). In the Mt .Charlotte No.1 bore the 

Pertstataka Formati on is at l east 1,600 feet thick. 

sect i ons are shown i n Pls't e 8 . 

These measured 

In the north-western part of the area two members have been 

defined . and mapped within the formation; the Juli e Member and the 

older Cyclops Member . The two Members are separated from each 

other and from the underlying and overlying formations by green and 

red-brown siltstone and shale. 

In the ext reme north-eastern part of the area six member s have 

been mapped within the formation and the tot al thickness may be 

7 , OOO ·feet . The Julie Member persists into this area but the Cyclops 

Member cannot be identified and its relationship t o the other members 

is not known ~ 

One of the members of the Pertatataka Formation (the Olympi c 

Member ) includes some boulder bed s with glacial features . These beds 

suggest a second period of Precambrian glacial deposit i on, younger 

than the glaciale of the Areyonga Formation. 

A congl omeratic uni t also occurs in the Pertatat aka Formstion 

(Pup(c)) in the Mount Bur rel l area; it consists of grey, 

congl omeratic sands t one and conglomerate and is between 50 and 200 

feet thick. The cobbl es and boul ders are mainly of quartzite with 

minor dolomite, chert and vein quartz, and are mostly well rounded and 

poorly sorted. Striated cobbles were found in the unit about seven 

mi l es west of Mount Burrell Well . The unit is very similar t o the 

Areyonga Forma:tion and overlies a sequence of dolomite similar to 

that seen in the Bitter Springs Formation . However, all these lithologies 

are also known from the Pertatataka Formation further eas t on the Rodinga 

Sheet area an d they are considered more likel y t o be part of the 

Pertatataka Formation . The conglomerate i s probably equival ent to the 

Olympic Member. 

The age of the Per tBtataka Formation is probabl y Upper Proter ozoic. 

The formation lies bel ow t he Lower Cambrian Todd River Dol omite , and is 

separat ed from this dol omite by t he Arumbera Sandstone . 

CYclops Member (new name) 

The Cyclops Member is defined as a unit of very evenly t hin bedded 

s.nd lami nated, si licified , tough, f ine , grey sandstone . The Cycl ops 

Member occurs in the basal part of the Pertatataka Formation and is 

separated f r om the overlying Jul ie Member and from the base of the 

formation by a large thickness of undif ferentiated green sil tstone. 

The Member crops out in the Ea.stern MacDonnell Range from near Williams 

Bore to the Ross River Tourist Chalet, and from here ·to Box Hole Bore , 

Giles Creek and Pul ya.- Pul ya Dam, and in the Mulga Syncl ine. 

exposed south of t hese local ities. 

It is not 

-
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·The Cyolops Member is named from Cyclops Bore about 8 miles west 

of the Ross River Tourist Chalet. The type section (Plate 8), ASR-5, 

is about half a mile north of the Ross River Tourist Chalet . 

The relationship of the Cycl ops Member to the members occurring 

stratigraphically below the Julie Member in the areas Bouth and east 

of Ringwood Homestead is not known • 

. The Cyclops Member crops out in low but sharp ridges generally 

not much more than 20 to 30 feet high. 

The only section measured in the member is the type s ection, 

ASR~5, north of the Ross River Gorge, where it is 160 feet thick. 

The . member is probabl y thicker in eastern outcrops and at one l ocality 

about 250 feet was estimated from air- photographs . 

The most characteristic feature of the Cyclops Member i s the even 

rhythmic thin bedding and lamination. The fine tough, grey, siliceous 

sandstone splits easil y into large f l at plates . It weathers orange-

brown and shows some small slumps Bnd indistinct sedimentary structures 

on the bedding planes . 

··The member is probabl y of shallow marine origin and deposited during 

a stable period v.i th gentle subsidence of deposi tional area and even 

supply of detrital mater ial. 

-The member is considered to be Upper Proterozoic because of its 

stratigraphic position . 

Ringwood Member (new name) 

·The Ringwood Member is defined as a uni t of calcBreni te, dolomite, 

limestone and si l tstone that occurs near the base of the Pertatataka 

Formation in the area roughly bounded by Ringwood Homestead, Bullhole 

Bore, .Aralka Bore and a point near the south-east end of the Phillipson 

Pound. The type section, ASR-4, (Plate 8), is about five miles south­

east. of Ringwood Homes t ead where it is 540 feet thick . Ringwood Homestead, 

after which it is named, is in the south-eaat corner of the Alice Springs 

Sheet B.rea. · 

The tough dolomite and limestone beds in the Ringwood Member are 

onl y moderately resistant to eroaion and crop out in low rounded ridges 

and mounds up to 75-100 feet high. The best exposures of the member 

are in the Limbl a Syncline nortb of Limbla Homestead where it crops 

out in steep ridges about 200 feet high . 

·The Ringwood Member is the oldest member of the Pertatataka. 

Formatton i n the outcrops south and east of Ringwood Homestead. It 

is separ ated from the Areyonga Formation below and the Limbla Member 

of the Pertatataka Formation above by considerable thicknesses of green 

sil tstone and shal e. 

The lowe~ part of the member is made up of evenly bedded. green 

sil tstone and shale and is in many ways similar to the Cyclops Member. 

The thicknes s of 540 feet measured in the type section is probably 

about the average thickness of the member in exposures between Ringwood 

Homestead and Hi Jinx Bore. The thickest expos ed section of the member 

is in. -the hills north of Limbla Homestead . 

The combination of very tough cherty, algal dolomite overlain by 
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grey-green and dark grey, croas-laminated, fragmental dolomite and 

limestone is characteristic . The carbonates are dark grey , yel l ow, 

grey-brown, blue-grey, and mottled where they contain pellets. They 

are oolitic, thin to med i um bedded , cross-laminated, and in places 

are made up entirely of pellets of si l ty car bonate . Some of t he dolomite 

and limestone beds are sandy . A thin sequence of yellow, fine, oolitic 

dolomite 1s a good marker hed near the base of the member . In most 

places it is succeeded by light yellow-brown weathering , fine dol omite 

which contains irregular stromatoli te colonies. Individual stromatolite 

colonies are up t o one foot across and roughly hemispherical. The 

algae commence 8S irregular 'cabbage' like growths which grow into 

irregularly shaped connected columns . The overlying beds of carbonate 

rocks are mostly thin bedded , dark blue-grey and fragmental . Cross­

bedding, l enses and laminae of fine limestone, irregul ar nodules of 

oolitic chert and si l t and silty dolomite pellets are common in places. 

North of Limbla Homestead the basal beds of the member are well 

exposed in the Limbla Syncline . They consist of very evenly thin 

bedded siltstone, with gradually increasing proportion of limestone 

higher in the sequence . The limestone is silty, dark grey to black , 

and contains stromatolites. The siltstone contains a few lenses of 

calcareous br eccia with fragments of tough , si lty dolomite. The 

breccia appears in places to be derived from the disintegration of the 

s tromatolite colonies. 

The ool itic and pelletal carbonates and the stromatolites all 

suggest -that the Ringwood Member was deposited in a sh allow marine 

environment. The member is considered to be of Upper Pr-ot erozoic age . 

Limbla Member (new name) 

The Limble. Member is defined as a unit consisting of an upper 

cross-laminated, fine-grained sandstone overlying sandy cal carenite 

with minor interbedded siltstone , s l umped sandstone and intra­

formational conglomerate. 

The Limbla Member is separated from the underlying Ringwood 

Member of the Pertetataka Formati on by a large thickness of un­

differentiated siltstone and is probably di sconforma,bl y overl ain by 

the Olympic Member. The disconformable contact is inferred from 

the presence of boulders in the Olympic Member, derived from the 

Limbla Member and older formations. The type section is ASR-4 (Plate 

8), five miles south-east of Ringwood Homestead where it is 470 feet 

thick. The only other measured section is RdR8 (Plate 8) on the 

Rod inga Sheet area where the minimum thickness is 375 feet. The 

member is named from Limbla Homestead in the south-west part of the 

Illogwa Creek I :250 ,000 Sheet area. 

Gener a lly the sandstone of the upper part of the Limbla Member 

is well exposed in 2 or 3 pa,rallel t sharp crested ridges . The 

carbonates in the lower part of the member are much l ess resistant 

to erosion but are usually well exposed on the steep scarp slopes 

under the protective sandstone ridges . 

• 

• 

• 

• 



Fig .13 Incompetent folding in dolomite and shale of the 
Pertatataka Formation, near Allambi Homestead (Rodinga 
Sheet area) . 
Neg . No .M3?l- 20 

Fig.14 Concave and diagonal crose- laminations in sandstone 
in the upper part of the Limbla Member of the Pertatataka 
Formation, seven miles west-south-west of No.6Ptiillipson 
Bore (Hale River Sheet area) . 
Neg.No . M404-1 2A. 

• 

• 
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. ·The timble Member is exposed over a comparatively small area, 

south and . south-east of Ringwood Homestead as far Bouth 8S Hi Jinx 

Bore, in the area south of Limbla Homestead and in the north~eastern 

part 

and 

of the Rodinga Sheet area . The member lenses out to the west 

is not found in any other part of the Amadeus Basin • 

. The contact of the Limbls Member with the overlying Olympic Member 

is for th e most part obscured by scree. Th e con tact 1 s placed at 

the change from the cross-laminated, fine-grained sandstone to the 

more. massive sandstone, dolomite, or siltstone (which may be 

conglomeratic) of the Olympic Member. 

The base of the timels Member is placed at the change from 

dominantly sandy limestone to the underlying shale and siltstone 

typical of the undifferentiated Pertatataka Formation. 

The lower part of tbe Limbla Member consists of medium and 

coarse-grained, grey, br own and pink, very sandy, thin bedded end 

cross-laminated carbonate and cross-laminated, fine and medium­

grained tough, calcareous sandstone showing slumped laminae. 

The sediments are genera.lly poorly sorted a.nd in man.;· .places oolitic. 

The beds contain in.terbedded red-brown and purple-brown siltstone . 

The sandy calcarenite consists of medium and some coarse-grains of 

suba!lgular quartz, silty carbona te pellets and calcareous oolites set 

in a calcareous cement . The lateral Change from calcareous sandstone 

to sandy limestone is common. The fine, tough, sandstone commonly 

weathers black and shows intri¢ately slumped cross-laminations . In 
placea it contains . coarse pink and white chert and some quartz . Some 

of the sandstone is porous and has clay pellet impressions. 

The upper part of the member consists of fine, thin bedded and 

laminated, flaggy, cross- l aminated, light-grey sandstone, that 

westhers cream and pale brown, overlying rather massive to med ium­

bedded, cross-bedded sandstone that shows weathered out pits and 

cavities .generally about t, across . 

Concave and diagonal cross-laminations in the sandstone are 

characteristic (Fig .14 ) and occur in sets generally t to It inches 

thick. I 

Vihere the lowermost part of the Olympic Member is a silicified 

thick bedded sandstone , its contact with the Limbla Member is hard 

to defi ne. However, in moat places an interval of ailtstone, clay 

pellet ·sandstone or silty, laminated, platy limestone separates the 

two members. 

The sediments in the Limbla Member indics,te the rapid erosion 

of source areas and the supply of abundant detrital material. The 

textures in the sediment indicate the act i on of fast flowing currents 

and depoeition on generally unstable elopes • 
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The unfossiliferaus Limbla Member is Upper Proterozoic. 

may be partly equ1v8,lent to the Cyclops Member .. 

Olympic Member (new name) 

It 

The Olympic Member is here defined as a unit of extremely variable 

Ii thology that disconformably overlies the Limbla Member and is 

separated from the Waldo Pedlar Member above by a small thickness of 

undifferentiated Pertatataka Formation siltstone. Contacts are very 

poorly exposed. The .Olympic Member consists of varying proportions 

of sandstone, siltstone, conglomerate, shale, boulder clay, some 

dolomite and lenticular bodies of silicified sandstone. The type 

section of the member is ASR-4 (Plate 8), five miles south-east of 

Ringwood Homestead where it is 630 feet ~hick. It is named from 

Olympic Bore in the south-eastern corner of the Alice Springs Sheet 

area . 

The member is generally poorly exposedo The lenticular beds 

of silicified sandstone form resistant scarps up to 200 feet or more 

high. It crops · out five miles south-east of Ringwood Homestead, in 

rubbly exposures about six miles east-north-east of Teds Dam, and in 

the core of the Hi Jinx Syncline in the north-west corner of the Hale 

River Sheet area o In ~he Rodinga Sheet area the best exposures occur 

1n the core of an anticline about 16 miles east-north-east of Santa 

Teresa Mission . 

The Olympic Member may be laterally equivalent, at least in part 

to ths Cyclops Member and it is possibly the lateral equivalent of the 

conglomerate (Pup (c) ) mapped within the Pertatataka Formation in the 

Mount Burrell area. The Olympic Member varies in thickness and lithology 

over short distances more than any of th e other members of the 

Pertatataka Formation, and appears to consist of lenses of the various 

const! tuent 11 thologies . 

Beds and lenses of conglomerate in the member contain fragments 

derived largely from the Bitter Springs and Areyonga Formationso 

The phenocla.ets also include some igneous and metamorphic r ock types 

and some sandstone fragments apparently derived from the underlying 

Limbla Mem·ber. 

A distinotive horizon of dolomite marks the top of the Olympic 

Member in some areas. The dolomite is pink and grey, weathers cream, is 

thin bedded, shows manganese staining and contains limonite pseudomorphs 

after pyrite 0 

A lenticular unit of white, thiok to thin bedded, medium-grained 

sandstone 1s present near the top of the member. This sandstone is well 

exposed in a cuesta just south of Olympic Bore. In most places this 

sandstone is underlain by a sandstone from which clay galls have been 

weathered leaving a network of a.ngular caci ties. Below this clay 

pellet bed there is generally a poorly exposed interval underlain by 

sil tstone which grs.des downwards into coarse sandstone9 boulder clay t 

conglomerate and edgewise conglomerate with dolomite platese The 

conglomerate and boulder clay contain rounded phenoclasts up to 10 

feet across of dolomite, sandstone, quartz, and a variety of igneous 

-. 

• 

•. 



Fig .15 

Fig .16. 

Large boulder of gneiss in conglomerate 
of tbe Olympic Member (Pertatataka Formation) one 
mile south of Olympic Bore (Alice Springs Sheet area). 
Neg. No.M404- 5A 

-., ......... """'" 

Sedimentary breccia of plates of dolomite, Olympic 
Member (Pertatataka Formation), one mile south of 
Olympic Bore (Alice Springe Sheet area). 
Neg. No .M404-3A 

• 
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and metamorphic rocks (Fig.l5). Some of the phenoclasts are of 

coar se-grained, sandy, oolitic and fragmental dolomite and 

limestone and are most likely derived from penecontemporaneous 

erosion of the Limble Member. The largest phenoclast seen was a 

weathered and much di sintegrated boulder probably originally 10 

feet across of cosrse-grained gneiss which was found near the centre 

of the Hi Jinx Syncline. The matrix of the conglomerate is poorly 

Borted, dark grey-green siltstone. In thi s , syncline the conglomerate 

is poorly sorted, dark grey-green and puzpl e, thin-bedded siltstone 

and laminated, silty and platy limestone which overlies the Limbla 

Member. The conglomerate lenses out rapidly over a short distance. 

It crops out in the core of the syncline but is absent in the steep 

hills on the north-west . flank of the fold. 

South of Olympic .Bore the laterally equivalent horizon consists 

of coarse sandstone to fine conglomerate containing angular, white, 

quartz clasts, and a breccia containing pink and yellow plates of 

fine, laminated dolomite (Fig.IS). Many of the boulders and cobbles 

in the conglomerate ·are striated and most are soled. The con-

glomerate is underlain by grey, friable sandstone and shale and 

deeply weathered, fawn and grey, silicified dolomi te o The contact 

with the underlying Limbla Member is not exposed. 

Glacial conditions during depos ition of the unit are suggested 

by the variety of rock types in the conglomerate , thei r striations, 

soling and faceting, the texture of the deposits and their lenticular 

nature. The member is very similar to parts of the Areyonga Formation. 

The composition of the conglomerate in the Olympic Member indicates 

formations older than the Pertatataka Formation 8S well 8S the older 

members of the Pertatataka Formation, were exposed and being eroded 

at least for part of the time during which the Olympic Member was 

being deposited. ' The Olympic Member is Upper Proterozoic . 

Waldo Pedlar Member (new name) 

The Waldo Pedlar Member is defined 8S a unit of thin bedded , 

silicified sandstone that is separated from the Olympic Member below 

by a small thickness of grey s iltstone of the undifferentiated 

Pertatataka Formation . The top of the member is eroded or obscured 

by recent deposits and the contact with the Julie Member is not 

exposed. 

The member is named f rom Waldo Pedlar Bore in the south .. east 

corner of the Illogwa Creek Sheet area . There is no type section. 

The type l oaclity of the member includes the outcrops in the north­

west corner of the Hale River Sheet area about eight miles west­

north-west of No .6 Phillipson Bore. 

The We.ldo Pedlar Member forms dark, rounded, mound-like hills 

generally less tban .200 feet high. It crops out. between Waldo 

Pedlar Bore and No . 6 Phillipson Bore, and in the extreme north­

eastern corner of the Bodings Sheet area. Beds of similar lithology 

occur within the Pertatataka Formation on the western side of the 
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Rodinga Sheet area but their position in the sequence is not clear. 

The contacts of the Waldo Pedlar Member with older 

units are not well exposed. In .the no r th-east part of 

and younger 

the Hale 

River Sheet area it is separated from the marker bed of dolomite 

at the top of the Olympic Member by about 200 feet of undifferentiated 

green shale and siltstone. General ly there is an obscured area 

separating the two members . 

The ihickness of the unit is estimated at about 200 feet . 

Sections have not been measured in the member . 

The Waldo-Pedlar consists of dark-grey, fine-grained , thin 

bedded t tough sarostone wi th some interbedded green ail tstone and 

shale . The sands tone weathers a characteristic dark red-brown . 

It shows some ripple and current f l ow markings on the bedding planes 

and in places contains clay pellets ~ 

The Waldo Pedlar Member is of Upper Proterozoic age ~ 

Julie Member (new name) 

The Jul ie Member is defined as a unit comprising dol omite, 

limestone and siltstone, with lenses of sandstone . The member is 

conformably overlain by the Arumbera Sandstone and in the western 

exposures is separated from the Cycl ops Member by several hundred feet 

of undifferentiated s iltstone of the Pertatataka Formation . In 

eastern exposures the Julie Member is separated from the older members 

of the Pertatataka Formation by an unknown thickness of undifferentiated 

siltstone of the Pertatataka Formation. The type section is at the 

Ross River Tourist Chalet where 420 feet of the member was measured in 

ASRS (Plate a) . 

The J ul ie Member i s the most widespread member of the Pertatataka 

Formation . It crops out throughout most of the north-eastern part of 

the Amadeus Basin and it can be correlated with a unit of carbonate 

occurring at the' top of the formation in areas farther west. The Julie 

Member orops out around the south-eastern and eastern margins of the 

Phillipson Pound, i s present in the Ooraminna No . 1 Bore and is probably 

equivalent at least to part of the Pertatataka Formation mapped in the 

area of intricate structure to the east of Allambi Homestead. The 

most easterly outorops are those near Illogwa Creek about 23 miles 

east of Numery Homestead. 

The limestone and dolomite of the member generally orop out in 

moderately steep ridgea 100-200 feet high at the baae of the more 

prominent red-brown soarp of the Arumbera Sands tone . 

It is commonly 300 to 500 feet thick, but 15 mi l es east-south­

east of Santa Teresa Mis si on the member has a maximum thickness of 

1800 feet . The member appears to thicken rapidly towards this 

locality and this thickening is associated with a marked increase in 

sandstone content o In the Ooraminna No.1 Bore, it is about 400 feet 

thick. 

The prominent ridge-forming, dark grey dolomite of the member is 

thick-bedded and massive, medium to coars e-grained, oolitic, sandy , 

-
• 



Fig . l? 

Fig.lS 

Arumbera Sandstone (~8), Todd River Dolomite 

(
~l Giles Creek Dolomite (~k), Shannon Formation, 
~8 , Goyder Formation (~g) and Pacoota Sandstone 
~-Op) in tbe Rose River Gorge (Alice Springs Sbeet 

area) , 

Nog.No. 0/7540 

Giles Creek Dolomite and overlying Shannon Formation, 
north flank of the Ross River S1Dcline, ROBS River 
Gorge (Alice Springe Sheet area). 
lIog.lIo .0/7509 
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and contains spherical ooli .tic chert noduleso Some interbeds of 

dolomite are pink, yellow and grey, oolitic and sandy . Dark grey 

and blue-grey, fetid limestone usually occurs near the base of 

the member. Commonly the sandstone is found in lenticular bodies 

between the ridge-forming dolomi te and the underlying limestone. 

It is generally white, kaolinitic, poorly 

grained, and thick bedded. Sandstone is 

sorted j medium to coarse­

generally more prevalent 

in outcrops of the Julie .. Member i n the southern and south-eastern 

part of the -Alice Springs Sheet 

sandstone makes up about 2~ of 

lower part. 

area . In the Todd River 'Anticline 

the member and occurs mostly in its 

The uppermost beds of the member are red-brown, and grey 

siltstone, generally with interbeds of fine , pink and red-brown 

sandy and oolitic dolomite. 

Poorly preserved s tromatolites with an indistinct wavy bulbous 

outline occur in a few places in the dolomite. 

The Julie Member is considered to be Upper Proterozoic. 

CAMBRIAN 

PERTAOORRTA.,GIiOUP (Prichard & Quinlan, 1962 ; Wells, Forman and 

Hanford, 1965; Hanford, Cook and Wells, 1965). 

The Pertaoprrta Group was originally defined by Prichard 

and Quinlan (1962); the name . was revised to Pertaoorrta Formation 

(Wells, Forman and Banford, 1965b) and was again revised to 

Pertaoorrta Group (Ranford t ,Cook and Wells t 1965) . The term 

Pertaoorrta Group is ,used in this .Report in the same sense as used 

by Banford t et a-l (1965) ·and is equivalent to the Pertaoorrta .Group 

plus the Arumbera Greywacke as used by Prichard & Quinlan (1962). 

The Pertaoorrta Group includes the following Formations in 

the north-eastern part · of. the Amadeus 13asin .. Arumbera Sandstone 

(revised name), Todd River ,Dolomi te (new name) p Chandler Limestone, 

Giles Creek Dolomite (new name), Jay Creek Limestone, Hugh River 

Shale, Shannon Formation (new name) and Goyder Formation. 

The name Ross River Group was proposed by Joklik (1955) for 

"the Cambrian sediments of the post-Proterozoic succession" which 

"outcrops in the valley between old Loves Creek homestead (now 

Ross River Tourist Chalet) and the southern border of the Fergusson 

Ranges". However, . the name. "Pertaoorrtall has priori ty as it was 

used by Madigan (l932b) who recognized the interval as being 

eqUivalent to his "Pertaoorrta Series!! in the western MacDonnell 

Ranges. 

The relationships between the various Formations included in 

the Pertaoorrta Group are shown in Figure 4 and the appearance 

of the formations in outcrop is shown in Figures 17 and 18. 
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Arumbera Sandstone (Prichard & Quinlan, 1962) 

This uni t was originally defined by Prichard and Quinlan (1962) 

as the IIArumbera Graywacke" and .was later redefined by Wells at al. 

(1965) as the "Arumbera Greywacke Member" of the Pertaoorrta Formation. 

The unit is again redefined .. in this report to the Arumbera .Sandstone 

and is included in the Pertaoorrta Group . The lithological part of 

the name has been changed because detailed mapping has shown the unit 

to be pred ominantly sandstone. 

The Arumbera Sandstone crops out on the southern half of the Alice 

Springs Sheet area, the south-western corner of the Illogwa Creek Sheet 

Br eBt the north- western corner of the Hale River Sheet area and the 

northern half of the Rodinga Sheet area. The southern limit of the 

outcrop is thought to be approximately the same as the margin of the 

basin during deposition .. 

The Arumbera Sandstone crops out as two prominent ridges separated 

by a val ley in most areas, but near its southern outcrop limits , the 

unit is much thinner and forms a single strike ridge .. 

The Arumbera Sandstone conformably overlies the Pertatataka 

Formation throughout the north-eastern part of the Amadeus Basin and 

in some areas (eogo around the Phillipson Pound), the contact between 

the two Formations is apparently gradational . In the north-western 

part of the area mapped (e "g . between Jay Creek Native Settl ement and 

Alice Springs), the Arumbera Sandstone is overlain by the Hugh River 

Shale but in the south-western part of the area (eog .. James Ranges), 
the Forma.tion is overlain by the ' Chandler Limestone and in the north­

eastern part of the area, the Forma,tion is succeeded by the Todd River 

DoI"lnite . The posiUon of the boundary b etween the Arumbera Sandstone 

and the Hugh River Shale has been chosen at the top of the sandstone 

sequence and a similar boundary can be used between the Arumbera 

Sands tone and the Chandler Limestone .. However, the Arumbera Sandstone-

Todd River Dolomite boundary has been chosen at the change from red­

brown sandstone to ·the pale yel l ow-brown and cream, calcareous sandstone 

and siltstone which occurs at the base of the Todd River Dolomite. 

In tbe north-eastern part of the Amadeus Basin~ the Arumbera 

Sands tone is thickest in the Phillipson Pound area where the unit has 

an estimated maximum thickness of 2700 feet . A thickness of 2240 

feet (ASRl) was measured on the western .flank of the Todd River Anticline, 

and a thickness of 2335 feet of Arumbera Sandstone was measured by 

Hopkins (1964) in the area-about 10 miles E.N.E. of Deep Well Homestead . 

Sections were al so measured through the Arumbera Sandstone at Ross 

River Gorge (ASR5, 1110 feet) , about 13 miles south of Gay1ad Dam 

(ASR3, 1530 feet), near Williams Bore (ASAl, 1800 feet), about 3 miles 

south of Hi J inx bore ( HlW 1, 1265 feet), about 4 miles south of 

Mount Peachy (Rd R1, 670 feet) and about 4 miles east of Deep Well 

Homestead (RdRS, 1400 feet). 



Fig.19 Cast of large trail and Bome small worm casts 
in the upper part of the Arumbera Sandstone, AS320A, 
~ miles east of Shannon Eore (Alice Springs Sheet area). 

Neg.No. G/7473 
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The Arumbera Sandstone consists of a number of distinct 

li thologi cal uni ts. In the thickest sections the basal unit is 

predominantly red-brown, micaceous siltstone and shale with minor 

sandstone. This uni t is friable Bnd easily eroded and is preserved 

only in areas of low dip where it i6 capped by the overlying resistant 

sandstone. The second unit i s the best exposed part of the Arumbera 

Sandstone and forms , s characteristic dark red-brown and purple-brown 

strike ridge. It is ' predominantly medium and coarse- grained, 

crossbedded and slump-folded, sandstone. Clay pellets are common in 

some beds and pebbles of chert, quartzite and jasper oocur in thin 

beds, and scattered irregularly throughout the sandstone . Along an 

east-west l ine immediately south of Phillipson Pound , the top of the 

second unit is marked by a bed . of conglomerate up to about 10 feet 

thick, containing subangular to well-rounded phenoclasts up to 3 

inches in diameter, of grey, white and green chert, red-brown and 

white si licified sandstone ; 

The third unit is 'recess i ve and consists of silts tone and shale 

with minor sandstone Bnd dolomite. The siltstone, shale and 

sandstone are mainly dark red-brown and micaceous. This sequence is 

in places glauconitic and 

trails (Fig.l9), and rare 

calcareous and contains some worm burrows, 

arthropod tracks. The dolomite occurs as 

lenses up to a few feet thick in some areas (e.g. near Ross River 

Gorge end 2 miles east of Snow bore) • 

A very coarse-grained, white, glauconitic sandstone which is 

characterised by its lenticular nature crops out near Undoolya Gap, 

Williams Bore and in part or .. the Todd River Anticline. It shows a 

few trails .on its bedding planes and is present near the top of the 

third unit. 

The uppermost or fourth unit forms a second resietant strike 

ridge and consists of red-brown and buff, medium-grained sandstone. 

The sandstone is cleaner and .more porous than those previously 

mentioned in this fonnation . There is considerable variation in 

the thickness of this unit over very short distancea and i t is not 

present in the southermost outcrops of the formation . 

The Arumbera Sandstone is interpreted as a post orogenic molasse 

type of sediment deposited i n a transitional marine and deltaic 

environment. 

Impressions in sandstone beds in the basal part of the Arumbera 

Sandstone in the area about 4 miles east of Deep Well have been 

assigned to &.ngea a~borea by Glaessner (Taylor, 1959) snd are 

considered to be of Upper Precambrian age . However, arthropod 

tracks and Scolithus occur in the third unit (recessive siltstone 

with minor sandstone) ·· and these are considered more likely to be of 

Cambrian age (J . G. Tomlinson - pere.comm.) . The Arumbera Sandstone 

is overlain by the Lower Cambrian Todd River ·Dolomite in muoh of 

the north- eastern part of the basin and the contact with this formation 

is conformable and po~sibly gradational. The Arumbera Sandstone is 
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tentatively regarded as being of Cambrian age although the unit 

may range from late Upper Proterozoic to Lower Cambrian in certain 

areas . 

Todd River Dolomite (new name) 

The Todd River Dolomite is defined 8S a formation of pink, 

pale brown and grey , silty, -thickly and poorly bedded, crystalline 

dolomite which is richly fossiliferous and in part glauconitic, 

underlain by medium and thin bedded, cross-bedded calcareous 

sandstone , red-brown, fine-grained, thin bedded sandstone, siltstone 

and some thin beds of dolomite . The lower beds are transitional 

between the Arumbera Sandstone and the overlying dolomite . The 

type section of the formation is ASW 1 in the Ross River Gor ge , 

and the name is derived from the Todd River which flows f rom west 

to east across the sout hern part of the Alice Springs Sheet area. 

The Todd River Dolomite conformably overlies the Arumbera 

Sandstone and is conformably or in places possibly disconformably, 

overlain by either the Giles Creek Dolomite or the Chandler Limestone . 

The formation is moderately resistant and crops out in low scarps , 

lOR rounded hills or in discontinuous ridges. ExpoSllres are very poor 

near what is considered to b'e its southern limit of deposition. It 

crops out along the northern margin of the Amadeus Basin 1n the Ross 

River , Fergusson and Gaylad Synclines. The most eas;erly exposure i~s 

a small outcrop about four miles south-east of Aralka Bore. The 

fo'rmation occurs i n the Oorsminna Anticline, Phillipson Pound, and 

as far south as a point about four miles east of Kangaroo Wel l . 

is not known in outcrop west of the Ooraminna Anticline. 

It 

Five sections have been measured through the formation . It is 

thickest in the Ross River Gor ge, (5l 0 feet in AffiV 1) and thins 

gradually to the east in the Gaylad Syncline (45_5 feet in ASR 3) and 

north-west part of the Ha,le River Sheet area (365 feet in HIWI). 

The rate of thi,nning t o the west is greater and at Williams Bore the 

unit is only 260 feet thick. On the north f l ank of the Ooraminna 

Anticline it is 325 feet thick (ASR 1) but on the south flank of the 

fold (RdR5) it is only about 150 feet thick. 

The most characteristic r ock type of the Todd River Dolomite 

is a pink and pink-brown dolomite with archasocyathans and 

brachiopods 0 Much of the dolomite contains glauconite. In the 

southern exposures the formation contains grey, fawn and cream 

cross-laminated, sandy, oolitic and pelletal dolomite and varying 

proportions of calcareous siltstone and shale. 

The contact between the Arumbera Sandstone and Todd River 

Dolomite is gradational and the boundary between the two is taken as 

the change from the predominantly red-brown , fine-grained , sandstone 

at the top of the Arumbera Sandstone to pale brown~ calcareous 

si ltstone, and fine to cOBrse-grained, friable sandstone. In several 

places the basal unit of the Todd River Dolomite consists of 

.-. 

_. 



Fig. 20 . Chandler Li mestone about 13 miles north of 
Mount Rodinga, showing contorted nature of limestone 
and chert laminae (Rodinga Sheet area). 
Neg. No .M371-32 

Fig.21 Contorted Cambrian Chandler Limestone (foreground) 
and overlying Gilss Creek Dolomite about 13 miles 
north of Mount BOdinga (Rodinga Sheet area), 
Neg. No.M371- 31. 

• 
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interbedded brown-grey, coarse-grained, well rounded sandstone and 

pale, red-brown fine-grained sandstone. 

The top of the Todd. River ,Dolomite is placed at the change from 

pink dolomite to interbedded grey and dark-grey dolomite, limestone, and 

shale of the Giles Creek Dolomite or at the change to shale and grey, 

fetid carbonate of the Chandler Limestone. 

The Todd River Dolomite .. is the only known fossiliferous Lower 

Cambrian formation in .the Amadeus Easin and because its lateral 

relationships are obscured 9 correlation can only be based on position 

in sequence. The unit maybe laterally equivalent to part of the 

Hugh River Shale or it may bave no time-rock equivalents throughout 

most of the Amadeus Basin . It has been suggested by one of the authors 

(L.C.R . ) that the Todd River Dolomite may be laterally equivalent to 

part of the Chandler Limestone in .areas outside the north eastern corner 

of the basin but whereever the two ·unite .occur together the Chandler 

Limestone overlies. the Todd River Dolomite. 

The Todd River Dolomi te··wae. probably depoei ted in a shallow marine 

environment . This marine transgression in· the Lower Cambrian was 

apparently restricted to the north~eastern corner of the Amadeus Basin. 

Joyce Gilbert Tomlinson (Pers . comm.). has supplied the following 

information on the faunal cont..a-nt of the formation. 'On faunal grounds 

the dolomite may be divided into two parts. In the lower part, the 

archaeocyat.i1ans are associated with the South Australian Lower Cambrian 

brachiopod "Micromi trail etberidsei. ·(Tate) . As this species has never 

been noted in association wi th Middle Cambrian fossilsp a Lower Cambrian 

age may be accepted, though Hs posi tion in the Lower Cambrian scale is 

not yet clear. 

"Mlcromitratl etheridgei does not extend into the Upper Todd River 

Dolomite, its place being taken by other brachiopods of unknown range. 

A few hyolithids end trilobite fragments are also present, the latter 

not generically determinable . This part of the sequence may be 

provisionally dated as Lower Cambrian'. 

Chandler Limestone (Ranford, Cook and Wellst 1965) 

The Chandler Limestone was originally defined by Banford and 

Cook (1964) as a Member of the Pertaoorrta Formation and was raised 

to formational status by Banford , et a10 (1965) . 

The Chandler Limestone has been mapped at a number of scattered 

localities in the western half of the Rodinga Sheet area and in the 

northern flank of the Ooraminna Anticline on the Alice Springs Sheet 

area . The formation takes its name from the carbonate portion of 

the sequenoe as this is generally all that is exposed. The limestone 

and dolomite form low ridges and hills and characteristically are 

tightly folded and contorted· (Figs 0 20, 21) . The outorops are 

disconnected along strike, but these breaks are almost certainly 

tectonic re.ther than sedimentary in Origin. 

On the western side of the Rodinga Sheet area, the Chandler 

Limestone lies between the overlying Jay Creek Limestone and either 

the Arumbera Sandstone or where that unit is not present, the 
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Pertatataka Formation. However, north-east of Deep Well Homestead, 

in the Phil lipson Pound , and around the Ooraminna Anticline, the 

Chandler Limestone lies between the Giles .Creek Dolomite above and 

the Todd River Dol omite bel ow. The contacts with the under lying and 

overlying formations are not exposed and the exact rel ationships are 

therefore not known. 

As the Chandler Limestone is always folded in outcr op, it is not 

posBible to give accurate measurements of thickness, but measured 

sections indicate that the unit occupies an interval of between 180 

B,nd 460 feet in th e Rodin,ga Sheet area (HdR6; 180 1 ), RdR4; 460'), 

(RdR5; 200 1 ) , (RdRl; 260 1 .) . About 500 feet of halite and shale in 

the Al ice No . 1 Bore is interpreted "as belonging to the Chandler 

Limestone and a similar 600 feet thick sequence of the formation is 

present in the Mt.Charlotte No.1 Bore . 

The Chandl er Limestone is characterized by outcrops of pale 

and dark grey laminated l imestone and dolomite with numerous thin, 

white and grey chert l aminae . The sequence i s intensel y folded 

and in places, br ecciated. The carbonate is fine-grained and has a 

feti d odour when fr eshly broken . The concealed part of the unit is 

considered to be 8 mixture of red-brown shale and evaporites. The 

evaporites are not known from outcrop but about 360 feet of halite 

was intersected in this stratigraphic pOSition in Alice No. 1 and the 

incompetent type of folding seen in the Chandler Limestone is thought 

to indicate the presence of evaporites. 

The Chandler Limestone lies above the fossiliferous Lower 

C~brian sediments and below the fossiliferou s lower Middl e Cambrian 

sediments. No fos sils have been found within the formation and the 

exact nature of the contacts with the overlying and underlying units 

is uncertain . The Chandler Limestone is tentatively regarded as being 

of Lower Cambrian age. 

Giles Creek Dolomite (new name) 

The Giles Creek Dolomi te is defined as a sequence of green and 

purpl e siltstone and shale, with interbeds of dark grey , fossiliferous 

limestone, overlain by grey-brown thick- bedded dolomite. .The name is 

derived from Giles Creek , which flows south between the Fergusson and 

Gaylad Synclines. The type section is ASW I (Plate 10) at Boss River. 

The Giles Creek Dolomite crops out in the north-eastern part of 

the Amadeus Basin as far west as the railway line and as far south 

as latitude 240 30'. It crops· out as far east as a point 15 miles 

east-south- east of No.6 Phillipson Bore. 

The dolomite of the formation is very resistant to erosion and 

it forms sharp ridges with steep gorges . It is usual l y separated 

f r om outcrops of the underlying and overlying units by strike valleys. 

The Giles Creek Dolomite conformably, or in places possibly 

disconformably, overli es t he Todd Ri ver Dolomite or where that formation 

is absent , the Chandler Limestone. It is overlain conformably by the 

Shannon Formation or in some areas is unconformably overlain by the 

Pertnjara Formation. The base of the formation is taken as the 



Fig. 22. 

Fig. 23. 

Girvanella in the Giles Creek Dolomite, western end 
of the Gaylad Synoline (Alice Springs Sheet area). 
Neg.No .M402- 7 

Stromat olite coloniee in the Jay Creek Limestone, 
eastern end of the Waterhouse Range (Alice Springs 
Sheet area ) . 
Neg . No . G/?52? 
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lowermost occurrence of siltstone and shale associated with the 

limestone and dol omite as described above . The top of the formation is 

placed at the change from predominantly dolomite to the sequence of 

interbedded siltstone, shale and dolomite of the Shannon Formation. 

Eaght sections have been measured through the formation. In the 

type section at Ross River it is 830 feet thick (AWSl) but it is 

thicker in sections measured to the. 9$St, west, and south of thi.8 point. 

At Williams Bore, in the west, it is 960 feet thick (ASAl), and in the 

south flank of the Gaylad Syncline (ASro) it is, 1090 feet thick. 

South- east of Ringwood Homestead, (HIVn) it is orily 550 feet thick . 

The formati on is thickest in the Ooraminna Anticline. On the north 

flank (ASR 1) it is 1320 reet thick and on the south flank (RdR5) it 

is 1100 feet thick. In the · Alice No.1 bore the formation is about 

1170 feet thick . The formation tbins rapidly to the south of 

Ooraminna Anticl ine and at RdR6 four miles east of Deep Wel l, it is 

610 feet thick and RdR4, 8 miles west of Camel Fl at Bore, it is 495 

feet thick. The measured secti ons are shown in Plates 9 & 10. 

The dominant l ithology in the formation is grey, grey-brown, yellow 

and cream, tough, thick-bedded, recrystallised dolomite which generally 

makes up the upper half of the formation . In places the dolomite is 

oolitic, and contains a few irregular masses of cherl. The lower part 

of this dolomite is massive am in some areas contains Girvanella 

like structures (Fig.ZZ). 

The lowe~half of the formation is usually made of interbedded 

limestone and shale. The limestone is blue~grey, fine, medium bedded, 

in places dolomitic, and contains fossi l fragments including trilobites 

and Hyolithids. Pseudomorphs· of limonite after pyrite occur in places 

in the limestone. 

Away from the type section, the formation generally contains a 

higher proportion (up to 5~) of red- brown and grey-green, micaceous, 

calcareous, siltstone and shale . ·The dolomite is mostly thin bedded, 

to laminated, fine and medium, and ·as in the type section contains a 

few etromatoli te colonies • . The col onies are of a different type and 

less abundant than those in · the overlying Shannon Formation. Some 

of the dolomite i s fetid and much of it recrystallised. Some rippl e 

marks and a few halite pseudomorphs were seen in the sediments. 

The Giles Creek Dolomite is lateral ly equivalent to at least 

part of the Jay Creek Limestone and possibl y part of the Hugh River 

Shale. As mapped on the north- western and southern parts of the 

Rodinga Sheet area t he lower part of the Jay Creek Limestone is 

laterally equivalent to the Giles Creek Formation . 

The Gil es Creek Dolomite was probably deposited under shallow 

marine conditions. Joyce Gilbert ·Tomlinson (pers.comm . ) has supplied 

the following inform t i on on the faunal content. ' The fossils 

consist of hyolithids (including Bi conulites) brachiopods, gastropods, 

and trilobites, indicating .an early Middle Cambrian age . The alga 

Girvanella is also present . 
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The gastropods end some of the trilobites point to a 

correlation wi th the Tempe Member of the western part of th e 

Basin. The lower part of the Jay Creek Limestone, as exposed 

in the Western MacDonnell Range and the Waterhouse Range , is 

al so contemporaneous.' 

Shannon Formati on (new name) 

The Shannon Formation is defined 8S a formation of interbedded 

green and brown si lt stone , grey , grey- brown and pink limestone and 

recrystallised grey, fawn and yellow thin- bedded and l aminated 

dolomi te . The proportion of limestone to dolomite varies 

considerabl y f rom section to section . Stromatolites are more 

abundant in the limestone. Many of the carbonates are oolitic 

and some thin beds are fragmented. The name is derived from 

Shannon Bore eight mil es south . of the Ross River Tourist Chalet. 

The type section is ASH I at Ross River (Plate 10). 

The ShAvpOn Formation conformabl y overlies the Giles Creek 

Dolomite and contact between the two formations has been chosen 

g,t the change from the dolomite of t he Giles Creek Formation to the 

sequence of shale , siltstone and int er bedded limestone and 

dolomite of the Shannon Formation . In exposures south of the 

Fergusson and MacDonnell Ranges. the basal part of the Shannon Formation 

is predominantly. shale which forms a wide strike valley separating 

the ,carbonate beds of the forma.t i on from those of the underlying 

Giles Creek Dolomite. 

The contact with the overlying Goyder Formation is conformable 

and gradational. 

In exposures in the eastern part of the area mapped the 

formation is dis conformably overlain' by the Mereenie Sandst one and 

unconformably overlain by the Pertnjara Formati on. South and eas t 

of Deep Well the Shannon Formation is overlain paraconformabl y by 

the Pacoota Sandstone and Stairway Sandstone , and di sconf ormably 

or possibly unconformabl y by the Mer eenie Sandstone. 

The Shannon Formation is onl y moderatel y r esistant to erosion 

and generally crops out in low rounded hi ll s and in a series of 

strike ridges and valleys . ~posure is generally less than 20%. 

It crops out near Undoolya Gap and as far east as ten miles south 

of Casey Bore on the north-eest.part .of the Hal e River Sheet ar ea . 

On the Rodinga Sheet area. it crops out aa far south as latitude 

24
0 30 '. 

The Shannon Formation comprises about 5~ l utite and 50% 

carbonate rocks. The ratio of limestone to dolomite varies 

considerably . At Wil l iams Bore it is 4 :1, whereas in the Ross 

River Gorge it is about 1:5 . In the Ooraminna Anticline the 

carbonates in the f ormation are mostly limestone . 



Fig. 24 Algal bioherm of limestone in thin bedded dolomite 
of the Shannon FormatioD, t mile south of Williams 
Bore (Alice Springs Sheet area) . 

Fig. 25 

Neg. No . G/7471 

Hemispherical stromatolite colony in the Shannon Formation 
on the southern limb of the Ooraminna Anticline (Bbdinga 
Sheet area) . 
Neg. No . G/7561 

• 
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The dolomite and limestone are grey, pink, fawn and cream, 

and oolitic and include some _intraformational breccias . The 

carbonates include numerous beds of s tromatolites (Figs.24 & 25) 

and thin irregular bodies and thin lenses of chert in various 

of the section. In places the dol omite is cross-laminated . 

parts 

The 

stromatolites are usually composed of limestone (Fig.24) . The green 

and brown shale and siltstone are poorly exposed 80 that only the 

carbonate beds are. preserved in- outcrop. 

Seven sections have.'·been measured. in the formation. In the type 

section, ASW 1, it is 1230 .feet , thick and to the west at Williams 

Bore it has thiCkened to 1705 feet. The thickest measured section 

is 2340 feet on the north fl ank of the Oorsminna Anticline . To 

the north in the Alice . No.l Bore the Shannon Formation is about 1630 

feet thick. On the south flank_ of Oora.minna anticline and also near 

the eastern end of the James Ranges it is about 1800 feet thick and 

at Rd R4 south of Phillipson Pound it is 935 feet thick. Further east 

on the Hale River Sheet ares it is only 830 feet thick (HIWl). The 

measured sections are shown in Plates 9 and 10 . 

The Shannon Formation ia laterally equivalent to the upper part 

of the Jay Creek Limestone and may be laterally equivalent to part, if 

not all, of the Goyder Formation . The Goyder Formation thins to the 

east and south of the James Range whereas the Shannon Formation 

thickens to the east of this range . It is very diffi cult to distinguish 

the carbonates in the base of the Goyder Formation from those in the 

top of the Shannon9 s o it is possible that the Shannon Formation may be 

taking the place of part :of the Goyder Formation . 

The Shannon Formation was deposited in a shallow marine 

environment. It contains .few recognisable fOBSils and no fossils 

were found in southern outcrops. The formation is probab\~~le 
Cambrian but may extend '.wel1 into the Upper Cambrian. 

Joyce Gilbert-Tomlinson (pers.comm . ) s tates that 'the fossils 

are of early Upper Cambrian age (lat e mindyallan; zone of Glyptagnostus 

stolidotus) and are indistinguishable from those of the overlying 

lower (carbonate part) of· the Goyder Formation. Fossils of the same 

age have been found in the upper part of the Jay Creek Limestone in 

the western MacDonnell Range a.nd in the Waterhouse Range. By 

comparison with sections in .western Queensland, the interval between 

the early Middle Cambrian (basal part of the Giles Creek Dolomite) 

and the early Upper Cambrian (Shannon Formation) covers at least 

thirteen zones'. 

Hugh River Shale (Prichard & .Quinlan~ 1962) 

Originally named by Prichard and Quinlan (1962), the Hugh 

River Shale orops out in the area between Jay Creek and Alice Springs. 

It is very poorly expoaed, and only the lowest part which forms a 

discontinuous loW ridge with projeoting beds of· dolomite was seen in 

outorop. The unit conformably overlies the Arumbera Sandstone, and 

is conformably overlain by the Jay Creek Limestone. No section has 
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been measured, but from air photographs it is estimated to be 1600 

feet thickQ 

Judging from its recessive nature and the Ii thologies exposed 

at Ellery Creek? the bulk of the unit is probably composed of a 

red-brown or grey-brown siltstone and shaleo The lowest part 

consists of 100 feet of red- brown. poorly bedded Siltstone, 

sUghtly micaceous, with a few interbeds of grey chert . Above this 

is 100 feet of interbedded , yellow9 calcareous dolomite? shale, 

siltstone, and minor sandstone o Nodules of chert are present in 

the dolomite, and concretions of limonite up to 12 inches across 

were :found in 'the sil tstoneo A few algae are present in the 

dolomite in the lower part of the formation . 

The Hugh River Shale is tentatively regarded as being Lower 

Cambrian to Middle Cambrian because of its stratigraphic position 

between the underlying Arumbera Sandstone and the overlying Jay Creek 

Limestone . 

Jay Creek Limestone (Prichard & Quinlan, 196~) 

First named by Prichard and Quinlan (1962), the Jay Creek 

Limestone is present in the area between Alice Springs and Jay 
Anticline, 

Creek, in the core of the Waterhouse Range. and in the western third 

of the Rodinga Sheet area o It gives rise to low ridges, from 

which project beds of limestoneo The unit conformably overlies the 

Hugh River Shale on the Alice Springs Sheet area and the Chandler 

Limestone on the Rodinga Sheet area, and is conformably followed by 

the Goyder Formation. It is laterally equivalent to parts of the 

Giles Creek Dolomite and Shannon Formation of the Ross River section, 

end lithologies of both these formations can be recognized within 

the Jay Creek Limestone in some parts of the Rodinga Sheet ares o 

The Giles Creek Dolomite and Shannon Formation total 2000 feet at 

Ross River, and 2800 feet in Alice NOol Oil Well o The Jay Creek 

Limestone is 1400 feet thick near Mt oPeachy (RdR- l), and about 

800 feet thick near Temple BaT Homestead (from air photographs). 

FUrther south in Mt.O:Iarlotte No.1 Well about 1000 feet of Jay Creek 

Limestone was penetratedo Hence, in the Alice Spri.ngs~Jay Creek 

area, the Jay Creek Limestone is either a condensed sequence, or 

large time breaks are present in the formationo The measured 

sections are shown in Plates 9 and 100 

In the Alice Springs Sheet area, the formation consists 

dominantly of limestone and interbedded siltstone, and some rare 

sandstone. The limestone is yellow-brown to greY9 thin to 

thick-bedded, fine to medium-grained 9 and touch t and includes many 

thick beds of algal limestone, and oolitic limestones . Some beds 

of algal limestone give off a petroliferous smell when hammered. 

The siltstone is recessive, and very poorly exposedm tut where 

visible is red- brown or green, micaceous, and platy . Red sandstone 

is interbedded with the siltstone near Temple Bar Homestead. 
• 
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On the Rodinga Sheet area, the Jay Creek Limestone is chiefly 

siltstone and shale, with up to 30% carbonate . The siltstone and 

shale are partly calcareous and , micaceous, and either grey~green 

or red-brown in colour. The carbonate is mostly dolomite in the 

basal third of the formation, end nearly all limestone in the 

remainder . The dolomite is light grey to pale brown and pink, and 

has been recrystallized, so that moat of the original textures 

have been destroyed. Lenses, biscuits, and laminae of chert are 

common. The limestone is dark grey, green, or blue-grey, and is 

l a rgely calcareni te (oolitic, pelletal, and quartzose limes.tonee). 

Some beds contain many algal bioherms, which measure up to 6 feet 

across and :3 feet high (Fig.23) 'o Pseudomorphs after halite were 

found near the base of the sequence. 

The Jay Creek Limestone was deposited in a shallow marine 

environment, and formation of the carbonate took place by detrital f 

organic , and chemical processes. The fossils contained are 

several varieties of algae (including Girvanella and rare Colleni a), 

Riconulitea, and trilobitea . 

Joyce Gilbert-Tomlinson (pers .comm.) states that, 'the top of 

the formation is ccn~emporaneoue with the upper part of t he Shannon 

Formation and the lower pert of· the Goyder Formation in the north­

eastern part of the Ama.deus Basin. The fossil evidence is inadequate 

to decide whether deposition was continuous during the interval 

(about 13 zonee by Queensland standards) between the early Middle 

Cambrian base of the formation and ita early Upper Cambrian top' . 

Goyder Formation (Prichard & Quinlan, 1962) 

The Coyder Formation (Prichard & Quinl an, 1962) crops out in 

the Alice Springs-Jay Creek area, the Waterhouse Range, around both 

limbs of the Ross River and Fergusson Synclines g on the north-west 

s ide of the Todd River - -Ooramihna Anticline, and east and west 

from Mt.Peachy on the Rodinga Sheet .area. It generally forms a 

dissected pediment below ·the ridge of Pacoota Sandstone, but in a 

number of places on the south side of the Ross River Syncline, 

weathering has toughened and made resistant a ferruginous layer at 

the top of the formation, 60_ that several prominent mesas have 

been left. The unit is very poorly exposed on the Rodinga Sheet 

area. 

The Goyder Formation conformably overlies the Jay Creek Limestone 

in the western areas, and the Shannon Formation in the east; it is 

conformably overlain by the Pacoota Sandstone . The unit ie 1500 feet 

thick near J ay Creek (from air photographs), 1400 feet at Williams 

Bore (ASA-l), 1230 feet at Rose River Gorge (ASW-l ), lIeD feet in 

the Mt.Peachy area (RdR-l), 850 feet .i .n the Alice No.1 Well, 680 

feet 4 miles east of_ Deep ·Well (RdR-6)...1 and 600 feet on the western 

limb of the Todd River Anti cline (ASR-l). A.measured section on the 

south-west flank of the Waterho~ee Range (RyR6) indicated a thickness 

of 1180 Feet (Banford & Cook, 1964) . Thinning t o the south and 
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east i8 therefore indicated. The measured sections are shown 

in Plates 9 am 10 . 

The Goyder Formation consists of quartz sandstone and 

siltstone, and 

(calcareni te ) . 

interbedded sandstone, dolomite, and limestone 

In the Jay Creek-Alice Springs area, and the 

Waterhouse Range, carbonates . are absent, and the sandstone is 

white or yellow-brown, fine-grained, generall y well sorted, 

though slightly clayey and micaceous, poorly rounded, thinly 

cross-bedded, friable, flaggy, and in places slumped. Interbeds 

of micaceous siltstone are present . At the top, a thickness of 

a few feet of the sandstone is commonly impregnated with black 

oxides of manganese or brown oxides of iron, and this interval forms 

a convenient marker for the top of the formation. 

In the Ross River am Fergusson Synclines, the uni t comprises 

a sandstone upper part and a lower part of interbedded sandst one and 

carbonate . The carbonates are commonly oolitic limestones and 

quartzose dolomites and calcsreni tes, c ross laminated, medium to ' 

coarse-grained , with some beds of intraformational carbonate 

conglomerate. The sandstone interbeds are friable and recessive, 

calcareous, and f ine-grained. Limonite concretions have formed 

in the dolomite at several localities . The beds of limestone and 

dolomite are lenticular , and the masses of interbedded carbonate 

and sandstone are also l enticular on a large scal e , with sandstone 

between them . 

On the north-west si.de of the Todd River-Ooraminna Anticline, 

the formation is dominantly sandy, but includes a large lens of 

porcellanized, calcareni tic siltstone. I n the Rodinga Sheet area, 

calcareous siltstone, shale, and sandstone are the dominant 

lithologies; true carbonates are absent. 

The Goyder Formation was deposited in a shallow marine en­

vironment. Shelly fossils are common, and include trilobi tes, 

gastropods, and hyolithids . Algae are also preserved, and form 

thi ck beds of limestone in ' a few places . According to Joyce Gilbert­

Tomlinson (pers.comm . ), the age of the fossi l s 1n the Goyder Formation 

range from early Upper Cambrian (Mindyallan) in the lower carbonate 

part of the formation to middle Upper Cambrian (late Franconian) in 

the upper arenitic part of the formation. 

CAMBRIAN-ORDOVICIAN 

LARAPINTA GIDUP (Prichard & Quinlan, 1 962) 

The name Larapintine Series was first used by Tate (1896) but 

the series was not formally defined . 

The Larapinta Group as defined by Prichard and Quinlan (1962) 

consists of four formations (in aSEending order): Pacoota Sandstone, 

Horn Val ley Siltstone, Stairway Sandstone and Stokes Formation. 

The age of the Group ranges from Upper Cambrian to early Upper 

Ordovician. Measured sections through the formations of the Larapinta 
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Group are shown -in Plate 12. 

Pacoota Sandstone (Prichard _&.Quinlan p 1962) 

The Pacoots San:1stone crops .out sporadically over the northern 

half of the arelt~¥1a exposed as prominent strike ridges in the 

Waterhouse Range, in the __ James. Range, at the western end of the 

Ooraminna .Anticline, .near . Bokhara.-Homestead, near Christmas Bore, 

along both limbe of the Ross Riv.er Syncline, 1n the core of the 

Fergusson Syncli.ne, along th e MacDonnell Ranges to the west of 

Alice Springs, and in . the western limb of the Todd River Anticline. 

The Pacoots Sandstone conformably overlies the Goyder Formation 

throughout the area mapped, and in many aress (e.go near Bokhara 

Homestead and in the James Range) the formation is conformably 

overlain by the Horn Valley- Sil tatone . In the nort~eastern 

part of the Amadeus Basin the Pacoota Sandstone is disconformably' 

or unconformably. overlain by the Mereenie Sandstone. A separate 

unit, the N'Dahla Member, has been distinguished in the Pacoota 

Sandstone. and is described separatelyo 

Sections measured through' the Pacoota Sandstone gave 

thicknesses of 2530 feet in sectionASA-l near ialliams Bore; 

405 feet in section ASR-l- .on the . western limb of the Todd River 

Anticline; 1200 f eet in s ' section just south of Alice Springs 

(measured by the Resident Geologist - pers . co~. ); 14?0 feet in 

the Waterhouse Range (HyR5, Ranford ~ Cook, 1964); 1015 feet 

in section RdC8 near Mount Peachy; 995 feet in section RdC? 

near Norma. Bore in the .James ·Range and 345 feet in section RdC9 

near Bokbara Homestead . In the Alice NOol Oil Well the formation 

is about 890 feet thick. These- thicknesses indicate that the 

Pacoota Sandstone thins to the west and the south. The maximum 

development of Pacoota-Sandstone is in the northern and north­

eastern part of the Amadeus . Besin. 

The formation is fine to coarse-grained and in places very 

coarse-grained and pebbly, with pebbles up to 2 inches in diameter . 

It is generally well sortad and rounded, and where it is not 

silicified it is crumbly and saccharoidal. Thin silt interbeds 

are common in the formation; especially near the base and close to 

the top. The sandstone "is white , grey or pale brown in colour, 

thin to thickly bedded , rip~le " marked and cross-bedded. Current 

directions measured in the Will iams Bore area in the upper part 

of the Pacoota Sandstone, . suggest .that the predominating current 

direction was from the . south-west . Mud pellet markings and 

tracks and trails are common in the sandstones of the formation. 

The pebbles are generally of vein quartz or silicified sandstone. 

The interbedded siltstone is ·variegated whi te t brown, red, yellow 

or grey, l aminated and mostly very po~rly exposed. Rare, thin 

glauconitic band s in thin pelletal phosphorite layers are present 

in the upper part of the Pacoota Sandstone . Limestone is present 

near the base of the formation , 5miles south of the Ross River 
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Tourist Chalet and two miles south of N'Dahla Gorge. The limestone 

is ferruginous and glauconitic and has a maximum thickness of 10 

feet . 

The Pacaota Sandstone i s f ossilifer ous , especially in the 

Ross River area, where extensive col leotions of fossils have been 

made. The fossils collected are trilobites, brachiopods, 

larnellibranche, gastropods, ribeirioids, nautiloids and many tracks, 

trails and burrows. Scolithus, t he vertical worm tube, forms the 

very characteristic 'pipe-rock' of the Pacoota Sandstone. Study of 

the fossils in the Pacootll. Sandstone throughout the Amadeus Basin 

has enabled Tomlinson (1965) to recognize three faunal units made 

up of eight assemblages. In the ROBS River Syncline, onl y the 

lower two faunal assemblages ar~ present. The faunas of the 

Pacoota Sandstone indicate that the age or the formation ranges 

from late Upper Cambrian to Lower Ordovician (Tomlinson, 1965) . 

N'Dahla Member (new name) 

The N' Dahla Member is the new name for a thin unit of 

unusual and di s tinctive lithology in the Pacoota Sandstone. The 

name is taken from N'Dahla Gorge (the type l ocality), 4 mi l es south-

west of the Ross River Tourist Chalet . The member is present only 

on the Alice Springs Sheet area, and is conf ined to the northern 

limb of the Ross River Syncl ine . At N'Dahla Gorge , the member is 

recessive and forms the waning s l ops beneath a steep scarp of 

Mereenie Sandstone " In the west, it is more resistant and forms 

part of the ridge of Pacoota ·Sandstone. 

At N'Dahla Gor ge, and 2 mi les north-west of Williams Bore, 

the N'Dahla Member is unconformably overlain by the Mereenie 

Sandstone. No section has been measured through the Member ; it 

is about 50 feet thick at the gorge . 

The Member consists of dark red- brown to purple- brown, medium 

to coarse-grained, glauconitic, poorly sorted, friable, porous, 

and cl ayey sandstone . Pebbles are present, and also a few beds of 

conglomerate composed of fragments of siltstone and limestone in a 

coarse, glauconitic sandstone matrix. Some thin beds of limestone 

are also present. 

Fossils in the N'Dahla Member include trilobites, gastropods, 

nautiloids, and worm tracks; they indicate a Lower Ordovician age. 

Horn Valley Siltstone (Prichard & Quinlan, 1962) 

The Horn Valley Sil tstone is present only on the western 

margin of the area mapped in the Waterhouse and James Ranges and 

near Bokhara Homestead . The southern limi t of the formation i s 

latitude 240 35'S and the eastern limit is longitude 1340 5 ' E. The 

formation weathers recessively and crops out only r arely in 

alluvium~covered strike valleys. 

The Horn Valley Siltstone .conformably overli es the Pacoota 

Sandstone and is conformably overlain by the Stairway Sandstone 
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in the James Range west of Mount Peachy and near Bokhara 

Homestead. It is dis conformably overlain by the Meraenie 

Sandstone on the southern flank of the Waterhouse Range and 

in the James Range east of Mount . . Peachy. 

The Horn Valley Siltstone thins to the east and the south 

from the N9~il Bore a.rea. · A thiclaleas of 145 feet was measured 

in aection RdC? near Norma .Bore at the western end of the 

James Rangef the formation is ' 120 feet thick in section HdC8 

near Mount Peachy .and . 90 feet ' thick in section RdC9 near 

Bokhara Homestead. The changes in thiokness do not appear to 

be accompani ed by any marked changes in lithology_ 

The Horn Valley Siltstone consists predominantly of grey-

green and greenish-brown silts·tone . The siltstone is laminated 

to thin-bedded, calcareous in part, pyritic, and gypseoue in 

places, friable, and easily eroded. Sandy limestone, which is 

thin-bedded, hackley, pYritic and fossilirerous, is commonly 

interbedded with the . siltstone. The limestone is resistant to 

weathering, and in most 'areae is the only part of the formation to 

crop out. A few thin interbeds of sandstone, silty sandstone, 

calcareous sandstone, pelletal phosphorite, and oolitic limonite 

have been found in the formation in some areas. Glauconitic layers 

have been d.s.scribed from the Hanbury Sheet area by Ranford, Cook 

& Wells (1965), but were not ssen within the north-eastern part 

of the Amadeus Basino 

. The Hom Valley Siltstone· contains many fossile, but in 

the area under discussion the few that were collected are poorly 

preserved. . The trilobites, brachiopods, pelecypods t nau tiloids t 

ostracode, conodonts, and gast~opods found in the Horn Valle,y 

Siltstone indicate a Lower Ordovician age . 

Stairway Sandstone ("Prichard & Quinlan, 1962) 

The Stairway Sandstone crops out sporadically 1n the south­

west corner of the Rodinga Sheet area as fairly prominent strike 

ridges. It is especially .. well . exposed in the James Range, near 

Bokhara Homestead and in the Mount Charlotte Range . The most 

southerly exposure of Stairway Sandstone in t he area is at 

latitude 24055 1 , though it is known to extend subsurface a 

considerable di.fiI.tanoe south · of this latitude (Wella, Stewart, 

and Skwarko, 1965) . The most easterly known exposure of 

Stairway Sanistone is at longitude 134035 1 0 East of this 

longi tude the Stairway Sandstone is overlapped by the Mereenie 

Sandstone . 

In the James Range ·and near Bokhara Homestead, the Stairway 

Sandstone oonformably overlies the Horn Valley Siltstone, but in 

the Mount Charlotte Range it dis conformably overlies the Jay 

Creek Limestone . In the western half of the James Range, and 

possibly also in the Mount Charlotte Range, the Stairway Sandstone 

is conformably overlain by the Stokes Formation but in the eastern 
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part of the James Range, near Mount Rodings. and BolPlara Homestead 

t he formation is unconformably overlain by the Mereenie Sandst one . 

The thic1rness of ,the Stairway Sandstone i s 590 feet in 

section RdC7 in th e James Bange near Nomra, Bore; 410 feet in 

section RdC9 near Bokhara Homestead; 355 feet in section RdC8 

near Mount Peachy; 350 feet in the Mou nt Charlotte No .1 Oil 

Wel l ; 335 feet in section RdCl at t he wes t ern end of the Mount 

Charl otte Range ; 3:35 feet in section RdC4, seven miles north­

wes t of Mount Charlotte, .305 feet .in section Rd63 at Mount 

Cha r.lotte and 225 feet in both .section RdC5 near Maryvale and 

RdC6 at Mount Rodinga . These t hicknesses indicate a t hinning of 

the formation to th e south . 

The Stai rway Sands t one i s divided into l ower, middle and 

upper uni ts on lithol ogy. 

The l ower unit (referred to as the Mount Charlotte Sandstone 

by Wulff (1960»is made up mainly of white , fine to coarse- grained, 

massive sandstone, wi th a thin pebbl e bed at the top of the unit . 

The pebbles are almost exclusively vein quartz and are up t o two 

inches in diameter. The sands tone is cr oss-bedded and ripple­

marked, si licified, and in many pl aces f orms prominent s carps. 

The middl e unit includes more sil t stone than the other 

Stairway Sandstone units , as well as some red- beds . 

In the James Range and at the western end of the Mount 

Charlotte Range the middle unit consists of green or grey laminated 

silts tones with thin int erbeds of whi t e silty sand stones . This 

middle unit weathers recessively. It contains numer ous fossil 

t racks and trails and rare pelletal phosphorite. The 'red-beds ' 

occur in the ranges to the north of Bokhara Bore and in the 

eastern half of the Mount Charlotte Range. They consist of red 

~nd r ed-brown fine-grained sandstone, silty sands tone, and sil tstone . 

The sandstone commonly contains green, purple and grey varigated 

'blebs'. Some of the siltstone may be gypseous . The sandst one 

i s moderately sorted , poorly rounded and thin to medium-bedded . 

In many places , it weathers t o give a very characteristic knobbly 

appearance . 

The upper unit of the Stairway Sandstone is predominantly 

an arenaceous unit with fine t o very fine-grained sandstone 

interbedded with thin silts tone ana sandy silt s tone. The per­

centage of l uti t e increases t owards the top of the unit and the 

boundary with the overlying Stokes Formation is gradational. 

The sandstone in the upper uni t is white or pale br own, 

thin to medium bedded , rarely crass-bedded and f orms low ridges . 

The siltstone is green and poorly exposed. Pelletal phosphorite 

i s quit e common in thi s upper unitt especially at Mount Charlotte 

and in the James Range nearN'omra Bore. At Mount Charl otte the 

pellets are up to t hree inches in diameter. They appear to have 

been deposited on an irregular erosional surface. The Stairway 
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Sandstone contains fossiliferous beds with trilobites, brachiopods, 

gastropods, nautiloids, pelecypods and numerous tracksp t rail s and 

OurTOW8 . The fossils in the Stairway Sandstone are assigned to 

two faunal Stages (Joyce . Gilbert-Tomlinson ~ pers ocomm.) . The 

fossils of the older Stage are related to those found in the 

underlying Horn Vall ey ,Siltstone and Bre da ted as late Lower or 

early Middl e Ordovician and the fossils of the younger Stage are 

provisionally dated 8S late Middle Ordovician . 

Stokes Formation (Prichard & Quinlan, . 1962) 

The Stokes Formation -is thought to be present in the James 

Range west of Mount Peachy , on the south s i de of the Mount Charlotte 

Bange, near Maryvale .am at· a l ecsH ty seven milea north-west of 

Mount Charlotte . In all of these areas the Formation crops out 

poorly through a thin alluvial cover . 

The Stokes Formation conformably overlies the Stairway 

Sandstone and is disconformably or unconformably overlain by the 

Mer eenie Sandstone in the north and the siltstone unit of the 

Pertnjara Formation in ,the south . 

Few sections were measured because of the poor exposure . 

A sBction (RdC7) measured at. the western end of the James Range 

near Norma Bor e gave · s thi ckness of 455 feet for the Stokes 

Formati on; at section RdC5 near Maryvale the formation is 160 

feet thick and at section. RdC4 ' seven miles nor th_west of Mount 

Charlotte it is . over 105 feet thick . At section RdC2 in the 

middle of the Mount Eharlotte Range, the combined thickness of 

the Stokes Formation and the sil t stone uni t of the Pertnjara 

Formation 1s 300 feet . The thicknesses suggest a fairly marked 

thinning of the Stokes Formation f r om north to south across the 

Rodinga Sheet area. 

The Stokes Formation is composed mainly of green and grey 

siltstone with some shal e i nterbedded with minor limestone, sandy 

limestone, and si lty sandstone~ The siltstone is micaceous, 

laminated, and contBins lpseudomorphs after halite in places. 

The only limestone seen occurS ' near Mount Charl otte and is grey 

in col our, sandy and thin-bedded . The sandstone is grey, white, 

or yellow . 

The fosails .obtained from this Formation elsewhere in the 

Amadeus Basin include brachiopods, gastropods, pel ecYPods, 

trilobi tes, echi noderms and nautilQ1.ds, and indicate an earl y 

Upper Ordovician age (Tomli nson, 1965). 
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OROOVI ClAN- DEVONIAN 

Mer eenie Sandstone (Madigan, 1932a) 

The Mereenie Sandstone forms prominent strike ridges in 

the MacDonnell, Waterhouse and James Ranges , around the OorBminna 

Anticline , in t he Rose River and Camel Flat Synclines, and 1n 

sharp un- named anticlinal structures on the eastern side of 

the Rodinga Sheet area and the north- western side of the Hale 

River Sheet area . The unit was probably pr esent over most of 

the north-eastern part of the Amadeus Basin, but is now preserved 

onl y i n the broad synclines . 

In the north-eastern part of the Amadeus Basi n, the Me r eenie 

Sandstone overlies Cambrian and Ordovician sediments with a l ow 

angle regional unconformity . The unconf ormity gradual l y cuts 

down secti on to the east and, whereas the formation overliea 

Stokes Formation in the James F~nges on the western margin of 

the Rodinga Sheet area, it over lies the Shannon Format i on on 

the eastern margin of the same Sheet ar ea and on the neigh­

bouring Hale River Sheet area . The na ture of this l ow angle 

unconfonnity is clearly visible on air photographs of the 

northern limb of the Ross River Syncline and the James Ranges 

west of Mount Peachy. At some l ocalities (e.g. James Ranges 

near Deep Well and southern flank of the Ooraminna Anticline), 

the Mer eenie Sandstone has a thin basal conglomerate or contains 

scattered pebbl es and cobbles at or near the base. 

The Pertnjar a Formation overlies the Mereenie Sandstone wi th 

regional unconformity. In Bome areas, (south of Jay Creek Native 

Settl ement on t he Alice Springs Sheet area; nor th of Bingie Bore 

on the Hale River Sheet area; south and west of Maryvale 

homestead) the Mereenie Sandstone has been removed at the un­

conformity but over ~ost of the nor th- eastern part of the basin, 

the Pertnjara Formation lies apparently conformably or dis­

conformably on the Mereenie Sandst one. The contact bet ween the 

Pertnj ara Formation and the Mer eenie Sandstone is very difficult 

to r ecognize on the gra~nd in some areas , but can general ly be 

recognized on air- photographs . 

In the eastern part of the basin , the Mereenie Sandstone 

has an estimated maximum thiclaless of between 1500 and 2000 

feet. The unit is probabl y thickest near the eastern limi t of 

exposure . The Mereenie Sandstone was found t o be 1310 feet 

thick in the James Ranges (RdR2) , 1125 f eet thick in the Todd River 

Anticline (AsR2) , 720 feet thick near Vli lliams Eore (AsAl) , and 

1000 feet thick a coupl e of mi l es nor th of Camel Flat Bor e (Rd R3) . 

The formation i s about 890 fee t thick in the Alice No . 1 Bore . The 

measured sections are shown in Plates 12 and 13. 

Only the upper part of the Mereenie Sandstone (Pzm(2 ) ) is 

known to occur in the north- eastern part of the Amadeus Easi n . 

.• 

• 
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This upper unit is characteristically cro89-bedded 9 fine to 

medium-grained, whi te sands t one" It is laminated to medium­

bedded and commonly- has scattered laminae of medium and coarse 

sand grains in the predominantly fine-grained rock . The uni t 

contains some ripple marks, mud cracks .and slumped cross-beds. 

The weathered sandstone. is pale orange-brown and has a thin 

surface silicified crust which protects the otherwise friable 

rock~ 

Conglomerate and oonglomeratic sandstone occur in lenses 

near the base of the formation. Well rounded pebbles and 

cobbles of whi te vein quartz, chert and silicified sandstone are 

common . Massive beds with near-vertical and irregularly 

directed worm tubes are common nesr the base of the formation and 

91so occur near the top in some areas (e.go Waterhouse Range). 

Markings on bedding planes in the upper part of the Mereenie 

Sandstone in the 'Waterhouse Range have. been identified as 
" arthropod tracks by . . A.A . Opik (pers . corom .. ). 

The Mereenie Sandstone is considered to be partly of 

tranai tional t marine origin and partly of aeolian origin. 

Diagnostic fossils have not .been found within the formation and 

the age limits are Upper Ordovician to Upper DeVOnian. 

ORDOVICIAN-CARBONIFEROUS 

On the eastern . side of the Rodinga Sheet area, the Mereenie 
Sandstone is difficult to differentiate from the overlying 

sandstone unit of the Pertnjara · Formation and where there is 

doubt about the position of. the boundary, the two units have 

been mapped as a single unit, Pz . The lithologies of the two 

Formations are described separately . 

DEVONIAN-CARBONIFERJUS 

Pertnjara Formation (Prichard & .Quinlan, 1962) 

The Pertnjara Formation has been mapped in the Jay Creek­

Alice Springs area, south of the MacDonnell Ranges ; in the 

Brewer Plain; around the Waterhouse Range and Ooraminna 

Anticlines, in the Ross River and Cs,mel Flat Synclinee~ along 

the northe:rn margin of the James Ranges on the Rodinga Sheet 

area; in an area a few miles north of Camel Flat bore; and in 

a number of isolated localities in the south-western corner of 

the Rodinga Sheet area and · the northwestern corner of the Hale 

River Sheet area . 

The Pertnjara Formati·on· is divided into three units in the 

north-eastern part of the ,Amadeus Basin. The basal siltstone 

member is present only in ,the, south-western corner of the Rodinga 

Sheet area . This member weathers recessively and is very poorly 

exposed. The middle unit of the Pertnjara Formation is sandstone 

and is the most widespread . It forms prominent purple-brown and 

orange-brown strike ridges, mesas and hills. The upper unit is 

conglomerate and is known in outcrop only from the Brewer Plain, 
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the core of the ROBS River Syncline, the area north of Camel 

Fla"t bore am a few exposures in the north-western part of the 

Hal e River Sheet area. The conglomerate forms low mounds and 

hills with a dendritic drainage pattern in most areas, but 

north of Camel Flat bore, the unit forma a prominent mesa ~ 

The Pertnjara Formation overli es the ol der sediments with 

a regional unconformity. Over most of the area, the Pertnjara 

Formation rests disconformebly on the Mereenie Sandstone, but 

in some areas, it rests unconformably on the Larapinta Group, 

Partaoarrta Group and Pertatataka Formation. In places, the 

Mereenie Sandstone and Pertnjara Formation are apparently 

conformable (e . go north of Camel Flat Bore) and in other places, 

the Pertnjara Formation unconformabl y overli es older strata and 

al so h~s an unconformity within its limits (e.g. Pzp(s) - Pzp(c) 

boundary in the Ross River Syncline) . The Pertnjara Formation is 

unconformably and disconformably overlain by the Crown Point 

Formation, De Souza Sandstone and the various Tertiary units. 

The thiclmess of the Pertnjara Formation can only be estimated 

from incompl ete seotions and is probably extremely variable. 

The basal silt s tone ( Pzp(a) ) has an estimated maximum thickness 

of about 200 1 in the south-western part of the Rodinga Sheet area . 

The sandstone member (Pzp(s) ) has an estimated maximum thiokness 

of 1500 feet in the area around the Waterhouse Range and Oors_minna 

Anticlines but is probably much thinner south and east f rom that 

area. The conglomerat e member Pzp( c) is by far the most variable, 

/;I nd the thi cmeas is e,s,Uma ted to range from a maximum of 4 , QCX) r 

under Brewer Plain to 600' in theRess River Synoline and about 

400 1 in the Bingie Bore area . Incomplete sections measured in 

the Pertnjara Formation are shown in Plate 13. 

The basal siltstone member of the Pertnjara Formation consists 

of green and r ed, laminated, micaceous (some biotite) silt stones 

and shale and has some pseudomorphs after halite on the bedding 

plan es. 

The sandstone member is a red-brown, yellow-brown, cream or 

white, kaolinitic, micaceous, cross-bedded , fine to coarse-grained 

sandstone . It is slump-folded, moderately and poorly sorted and 

contains pebbles and cobbles of chert, silicified sandstone, quartzite 

and vein quartz. This unit is, in places, very similar to the 

Mereenie Sandstone and where the units are paraconformable and 

strongly weathered, they have been mapped as a s ingle unit (pz ) . 

However , in most areas , the sandstone of t he Pertnjara Formation 

can be dis tinguished by i ts red-brown or yell ow-brown colour, 

by its poor sorting, coars er ~ain-size and the presence of kaolin, 

mica and scattered pebbles of chert . 

The conglomerate member (Pzp (c) ) contains well rounded pebbles p 

cobbl es and boulders up to about 3 feet in diameter . The poorly 

• 

• 
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Borted phenoclasts .are contained in a matrix of grey-green, 

calcareous, micaceous, fine to coarse-grained, silty sandstone. 

The matrix is extremely friable and most of the outcrops consist 

of heaps. of l oose boulders. . In many areas, the source of the 

phenoolasts is_known (e.g . north of Camel Flat bore the boulders 

are :almost entirely d eri ved from the Arumbera Sandstone and the 

per"tata.taka Fonnation and .. north-east of Bingie Bore on the Hale 

River Sheet ares_ they cons ist mainly of carbonates from the" 

Pertaoorrta Group) and in Bome areas a number of formations are 

represented in the reverse oYder of deposition (e .g. south-east 

of Jay Creek Native settlement and south of the Alice Springs 

airport, the base of the Pertnjara Formation contains fragments 

of Pertaoorrta Group sediments and these are overlain in turn 

by phenoclasts derived from the Bitter Springs Formation and 

Heavitree quartzite. 

The Pertnjara Formation is considered to be a continental 

synorogenic facies deposited 1n front of the mountains formed by 

the Alice Springs orogeny during the Devonian and possibly the 

Carboniferous periods . The pulses of this Or ogeny controlled the 

type of sediment deposited and resulted in unconformities within 

the sequence. The basins of deposit ion were probabl y not all 

connected ~nd some of the isolated conglomeratic sequences may 

have resulted from relatively local structures . The sedim ents 

~e presumed to have been folded during the last phase of the 

orogeny. 

Fossils have not been found within the Pertnjara Formation in 

the north-eastern part of the Amadeus Basin, but Plates of the 

dermal armour of the placoderm Bothriolepis have been identified by 

Joyce Gilbert-Tomlinson (per s . comm.) in collections from a sandstone 

l ens in the basal si ltstone unit (Pzp(a) ) of the Pertnjara Formation 

on the northern flank of the Mereenie Anticline and Hodgs on (1964) 

haa described a spore assemblage from approximately the same 

horizon in the same area. These fossils from the central part of 

the Amadeus Basin indicate a late Middle or early Upper Devonian 

age (Hodgson, 1964) for th e basal part of the Pertnjara Formation. 

Disconformably or unconformably overlying the Pertnjara Formation 

are the Lower Permian glacial sediments of the Crown Point Formation. 

Hence, the Pertnjara Formation is considered to be Middle Devonian 

to Carboniferous in age. 

Langra Formation (Wells, Stewart and Skwarko, 1965) 

The Langra Formation of the Finke Gr oup is present onl y in 

the subsurface in the north-eastern part of the Amadeus Basin. 

It was intersected in the Mount Charlotte No.1 Well and in a 

water bore 15 miles south-west of Maryval e Homestead . In 

Mount Charlotte No .1 Well, the formation is 530 feet thick and 

i s conformable between the Horseshoe Bend Shale above and an 
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unnamed shale unit of the F1nke Group below; the unnamed shale 

unit is probably a lateral equivalent of the Polly Conglomerate 

of the Finke Groupo Wells et al (1965) estimated the thickness 

of the Langra Formation to be 500 feet at Horseshoe Bend. 

In the water bore south-west of Maryvale Homestead the 

Langra Formation consists of dark red-brown and pale greenish­

grey, biotitic siltstone, minor pale grey t o greenish grey, very 

fine-grained calcareous sandstone containing rare biotite flakes, 

white fine-grained, well rounded and sorted quartz sandstone, and 

some pebbles of grey and purple chert and some calcareous nodul es . 

In the Finke Sheet area the Lsngra Formation contains boulders 

of Stairway Sandstone (Wells et aI, 1965) . It is. possibly a 

lateral equivalent of part of the Pertnjara Formation and is 

therefore considered to· be Devonian to Carboniferous. 

Hoxsheshoe Bend Shale (Wells, Stewart & Skwarko, 196,5) 

The Horseshoe Bend Shale crops out only along the southern 

margin of the Rodinga Sheet area o It is very poorly. exposed and 

forms low flats which are mostly covered by alluvi,um . 

The Horseshoe Bend Shale is conformably underlain by the 

Langra Formation and is conformably overlain by the Santo Sandstone. 

~oth boundaries may be gradational but exposure is too poor to be 

certain. 

No sections have been measured through the Horseshoe Bend 

Shale in the north-eastern part of the Amadeus Basin. The formation 

is aboot 460 feet thick in the Mount Charlo'tte No .1 Oil Vlell, and 

is overlain by a few feet of sandstone which may be Santo Sandstone. 

The formation is composed of red, brown and green shale, and 

minor siltstone. The lutites are rich in biotite, contain frequent 

pseudomorphs after halite, ripple marks, mud-cracks and are 

cal C8l:'eous and gypseous in places 0 

No fossils have been found in the Horseshoe Bend Shale . 

However, the Horseshoe Bend shale is probably equivalent to the 

siltstone unit of the Pertnjara Formation and on this basis is 

considered to be Devonian or Carboniferous . 

Santo Sandstone (new name) 

The Santo Sandstone is defined as the white, cross-bedded 

sandstone and pebbly sandstone, which conformably overlies the 

Horseshoe Bend Shale 1n the Chambers Pillar area. The type l ocality 

is situated 12 miles s outh-west of Maryvale Homestead where the 

formation is exposed in a group of mesas and has an exposed 

thickness of about 200 feet. The upper part of the formati on has 

been eroded in the type l ocality . The name of the formation is 

taken from Mount Santo, a mesa situated rive miles south-west of 

Chambers Pillar. 

The Santo Sandstone crops out in the eouth-west corner of 

the Rodinga Sheet area Where it forms very prominent mesas which 

rise to 200 reet above the general level of the sand plain. 

," 
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Fig. 26 Santo Sandstone at Chambers Pillar (Rodinp. Sheet area) 

Neg. No .11371- 13 
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It 1s predominantly a whi te , poorly sorted sandstone with 

minor silty kaolinitic sandstone and conglomeratic sandstone with 

peh-bl es and cobbles of vein quartz, metamorphic quartzite, chert, 

and silicified sandstone up to six inches in diameter. The 

pebbles and cobbles are generally well rounded unlike the detrital 

quartz in the matrix which is poorly rounded in most speCimens. 

The Sandstone is friable, thin to thick-bedded and cross­

bedded, and contains heavy mineral concentrati ons in a few bede . 

Silt 1s either intergranular or el ee forms fairly large lenses 

and pellets. The pebbles and cobbles weather from the sandstone 

matrix and cover the tops of t he mesas and their talus elopes. 

No fossils have been found in the Sant o Sandstone . The 

#ormation is probably equivalent in part to the Pertnjara 

Formation to the north. South of the type area the relationship. 

of· the Santo Sandstone to other formations is uncertain but the 

unit is probably partly or wholly equivalent to the Idracowra 

Sandstone (Wells,Stewart & Skwarko, 1965). The formation is 

considered to be of Upper Devonian or Carboniferous age. 

PERMIAN 

Crown Point Formation (Wells, Stewart and Skwarko 9 1965) 

The Crown Point 'Series ' (Ward, 1925), was revi sed to Crown 

Point Formation by Wel l s, Stewart and Skwarko (1965). In the 

area mapped, the formation crops out only in the south-western part 

of the Hale River Sheet area, and generally forms low mounds or 

banks of loose pebbles, cobbl es, and boulders, weathered from the 

rudites in the sequence . The sequence is exposed in a small mesa 

at Pinnacle Hill, and in two more mesas situated 10 miles north-

east from there (l ocalities 8150 and 8151). Low cliffs of sandstone 

are found at 8157 (8 mil es south-eaet of Pinnacle Hill), and a t 

another l ocali ty 6 miles south-west of Pinnacle Rill . 

The unit's stratigraphic relations are not wel l known. 

The Pertnjara Formation cr ops out close by, t o the north of tbe 

Crown Point Formation, and probably disconformably underlies it 

throughout much of the area. The De Souza Sandstone disconformably 

overlies the Crown Point Formation at Pinnacle Hill , and at H15l. 

No section has been measured through the Crown Point Formation ; 

about 1200 feet was penetrated in Malcolms Bore (RoChow, pers.comm.). 

The Crown Point Formation consists of till i 1;a, conglomerate , 
textlll'~ sediments were 

sandetone, siltstone, and claystone . Tillitic JI found at three 

localities. At H15l, a r ed-brown to white siltstone, 

micaceous, non-bedded , irregularly jointed, and moderately cohesive, 

\ ....... '. centum. poorly rounded and unsorted sand grains, and 

granules; pebbles and cobbl es of indurated sandstone. Some f ragments 

of white clayst one are also included. Six miles south-west of 

Pinnacle Hill , a similar red-brown siltstone, containing coarse sand 

grains and granules of silicifi ed s i ltstone, is exposed at the base 

of a low cliff of De Souza Sandstone. At Hl57, a 
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white, sandy, non- bedded sil tstone, containing pebbles, cobbles, 

and boulders of quartzite ; these are poorly to wel l rounded, 

soled, and irregularly shaped . 

Conglomerate (in situ) was found at three localities. It is 

poorly stratified, poorly sorted, and interbedded with conglomeratic 

sandstone . The pebbl es, cobbles, and boul ders are of quartzite, 

sandstone and chert and reef quar tz and are poorly to wel l rounded, 

polished, faceted, soled, and striated . Other structures shown 

include perlitic cracks, impact marks, sharply-edged holes formed 

by gouging, . and i rregular, re-entrant hol l ows. All these features 

ere also shown by the weathered out phenocl ssts which form the 

pebble mounds throughout the area . At Hl SO and Hl51 , conglomerate 

forms the tOI* of the two smal l mesas; it is non-bedded, non-sorted, 

and contains phenoclasts up to 4 feet across. The conglomerate at 

Pinnacle Hill is described below . 

Sandstone occurs at several places . At H150, it is white, 

coarse-grained, poorly sarted p poorly rounded, very clayey, and 

contains irregular layers of pebbl es. At Hl56 and HI 5?, white 

kaolinitic sandstone i s exposed at the base of several low cliffs, 

and is coarse to medium-grained, por ous, steeply cross-l aminated, 

and moderately friable . The sand.stone is highly contorted at H157 . 

Siltstone is present at H156 and H15? It is non-bedded, 

moderately friable, and slightly flaky . Hl56 was tested for 

microfossils, but none were found. 

Claystone was found only at Pinnacle Hill, where about 3 feet 

is exposed at the bass o It is pinkish-brown mott l ed with yellow, 

friable, am non- bedded. No sand grains are present in the claystone . 

The stratigraphic position of the sequence at Pinnacl e Hill is 

not certain . The succession above t he pink claystone comprises 10 

feet of white, coar se-grained sandstone, friable, very kaolinitic, 

and poorly thin bedded. The contact of this sandstone and the 

underlying "claystone is uneven, and t he claystone is bleached 

yellow for about 2 inches below this surface . Overlying the 

sandstone is 5 feet of pale grey-prawn si l tstone, clayey, friable, 

non-bedded, and s lightly micaceous. This i s overlain by 12 feet 

of conglomerate and conglomeratic sandstone, with granules, 

pebbles, and small cobbles in a coarse, very cl ayey sandstone 

matrix . The top of the hill is composed of about 15 feet of 

yellow sandstone, poorly sorted, fairly clean, thinly cross-bedded, 

blocky , and with pebbles at the base . The contact between this 

and the underlying conglomerate is uneven, and the uppermost 

sandstone is regarded as the basal unit of the De Souza Sandstone . 

Nevertheless p the base of the De Souza Sandstone could be placed 

at the lower uneven surface~ above the claystoneo 

'The environment of deposition of the Cr own Point Formation is 
sediments 

not ( fully,, -"J understood . The ~ _, .. have probably been through 

a phase of glacial transport, followed by deposition in fluvial 
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or marine-glacial conditions , together with the poorly sorted 

sandstones. The lutites suggest that less torrential periods 

existed from time t o time . 

The Crown Felnt Formation is Permian (?Sakmartan) from the 

evidence of spores obtained from Malcolms Bore, in the southern 

part of the Hale River Sheet B,res, and from bores in the north­

western part of the_Finke Sheet area (Evans, 1964). 

JURASSIC 

De Souza Sandstone (Sullivan & Opik, 1951). 

The De Souza Sandstone crops out in the southern parts of 

the Illogwa Creek and Rodinga Sheet areas, and in widely separated 

parts of the Hale River Sheet areso It characteristically forms 

mesas up to 300 feet high, but the outcrops in the north-eastern 

part of the Hale River Sheet area are low, dark-coloured ledges 

which adjoin clay panso They are probably composed of ferruginized 

sandstoneo 

The De Souza Sandstone disconformably overlies the Crown Point 

Formation in the Hale River Sheet Breao On the Rodinga Sheet 

ares p it disconformably overlies the Horseshoe Bend Shale, and 8 

Palaeozoic sandstone (pz) equivalent to the Mereenie Sandstone or 

~ertnjara Formationo The De Souza is overlain by the Rumbalara 

Shale, and Wells et a1 describe the relationship between these two 

units in the Finke Sheet area as being unconformableo No section 

has been measured through th e formation; it is at least 300 feet 

t hi ck in Malcolms Bore (Rochow? pers ocomm o). 

In the Illogwa Creek Sheet area, and the northern part of the 

Hale -River Sheet area, the De Souza Sandstone consists of inter­

bedded whit"e siltstone? mottled red and white, kaolinitic sandstone 

and ferruginous fine conglomerate. Cylindrical, rod-like structures 

were found on the bedding planes in the conglomerate, and these 

may be of organic origin o In the south-western part of the Hale 

River Sheet area, at a locality 6 miles south~west of Pinnacle 

Hill, exposures of the formation consist of about 10 fe et of mediurn­

grained p kaolinitic sandstone, slightly micaceous, poorly sorted, 

and poorly rounded; a few pebbles are presento One mile south­

west of H151, the De Souza Sandstone is pr eserved as an incomplete 

capping on top of a mesa of Crown Point Formation; it consists 

of a" few feet of dark brown? ferruginous sandstone and pebbly 

sandstone, medium to coarse-grained? poorly rounded, and non­

bedded. This ferruginous sandstone is exposed at several places 

south of Hl5l and west of HI56. 

In the southe:rn part of the Rodinga Sheet area, the De Souza 

Sandstone is generally a white or pale brown, kaolinitic sandstone, 

fine t o coarse-grain.ed, and pebbly. Cross-bedding? slumps, and 

ripple marks are common. Lenses and thi~ interbeds of white 

clays tone or siltstone are present in the formation9 particularly 
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towards the top. Congl omerate bands are also numerous, and the 

boulders of silicified sandstone are up to 12 inches across . 

Edgewise conglomerate is present in places as a result of the 

break-up of thin Iuti t e beds. 

The succession in th e south-east corner of the Rod inga Sheet 

area is wel l exposed at a large mesa 24 miles south- east of Desert 

Bore. The generalized sequence 18:-

TOP 65 feet Medium to coarse-grained sandstone and 

conglomerate (phenoclssts are up to cobbl e size) . 

3 feet White and yellow claystone, non-bedded. 

25 feet Very ooar se, kaolinitic sandstone, slightly s lumped; 

contains lumps of claystone. 

10 feet Very coarse, kaolinitic sandstone, with abundant 

lumps of claystone and quartzose granules and pebbles . 

5 feet Yellow, micaceous sandstone , fine-grained, laminated . 

1 f oot Dark brown, very ferruginous, fine to coarse sandstone; 

2 feet 

1 foot 

40 feet 

20 feet 

10 feet 

:3 feet 

100 feet 

forms a very prominent snd extensive flat bench. 

Dark br own, very ferruginous claystone. 

Yellow claystone . 

Cream to white, kaolinitic sandstone, micaceous, 

medium-grained .. 

Whit e to pale yel low-brown, poorly sorted sandstone . 

White, kaolinitic sandstone, very friable .. 

Whi te, micaceous siltstone and pink cl aystone .. 

White, kaolinitic sandstone9 steeply cross-bedded, well 

sarted .. 

BOTTOM 285 feet a few interbeds of white clays tone are present 

Diagnostic fossils have not been found in the formation; 

those found include indeterminate pl ants and trails o The De Souza 

Sandstone l ies between Permian and Lower Cretaceous rocks and may 

be Jurassic . 

CRETAcmJS 

" Rumbalara Shal e (Sullivan & Opik, 1951) 

The Rumbalara Shal e cr ops out in the south-east corner of the 

Bodinga Sheet area, in a large mesa in the centra of the Hale River 

Sheet area 9 and forms the main part of the outcrops in the McDills 

Sheet area. 

The Rumbalara Shale overlies the De Souza Sandstone in mesas 

20 mi l es south-east of the Pillar Range . The contact appears to be 

conformable but Wells, Stewart and Skwarko (1965) describe the 

relationship between the two formations in the Fins Sheet area 

as unconformable. The Rumbalara Shale is overlain with an angular 

unconformity by the Et ingambra Formation which is probably Tertiary 

in age. 

The outcrop sections of the flat-lying Rumbalara Shale have a 

I 
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maximum thickness of about 200 feet. Thicknesses penetrated in 

bores are much greater : about 300 feet thick in Malcolms Bore in 

the Hale River Sheet area; about 1300 feet thick in Peebles Bore; 

and more than 450 feet in Birthday Bore , north of Andado Homestead . 

The Bumbalara Shale consists predominantly of white, thin­

bedded ahal e, white claystone, minor siltstone and interbeds of 

fine, silty sandstone . The l utitea are commonly kaolinitic, mostly 

bleached and in places are ferruginized . The Rumbalara Shale 

is reported to be blue-grey bel ow the weathering profile in bores. 

A typical section through the formation in the McDills Sheet 

sres (McD2) is 88 followa:-

TOP 5 feet Grey bil ly , in large boul ders . Originally a 

BASE 

conglomeratic sandstone now silicified . 

20 feet Siltstone, white with granular kaolin, slightly 

silicifi ed in part. 

1 foot Claystone, ferruginous, yellow~brown, ochreous. 

2 feet Siltstone, kaolinitic, with coarse pods of kaolin . 

10 f eet Claystone, white, conchoidal f r acture, non~bedded, 

some sal t encrustation incl uding halite . 

In most places the Rumbalara Shale is cover ed by a thick 

siliceous, grey-billy capping. 

The top of the formation is usually deeply weathered . The 

sediments are deeply opalized wi th white and transl ucent chalcedony, 

and ferru ginized and stained by iron cxides. Areas underlain by 

the deeply weathered BUmbalara Shale are covered by ferruginized 

claystone or pisolitic ironstone . Partly s i licifi ed yellow ochre 

is common in joints ana as irregular bodies in the kaolinitic 

claystone and siltstone. 

Interbedded kaolinite and claystone are the more common rock 

types in the formation. The granular kaolinite in places contains 

pellets and laminae of siltstone . The claystone of the formation 

is unctuous, hack1y~ poorly thin~bedded, and ~n places contains 

intertongueing l aminae of silt and clay . The less common siltstone 

in the formation i s in part micaceous, contains some worm tubes, 

cross-Iamin .. tions, i rregular patches of fine kaolinitic claystone, 

and yellow"ochre . Some sections show interbedded breccia wi th 

'angular clay fragments in 8. ferruginized, granular, kaolini tic 

matrix. 

- The Rumhalara Shale is a shall ow marine deposit. In the type .. 
area· . Sulli·van and Opik found lamellibrancha, porifera , gastropods, 

mi crofossils, and tracks and trails . The fossils in the type ar ea 

indicate a Lower Cretaceous age for the formation and this is 

supported by a study of microfossils from Bi rthday Bore near Andado 

by Terpstra and Evans (1963). 
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TERTIARY (T) 

Sediments of probable Tertiary age are widespread throughout the 

north-eastern part of the Amadeus Basin o So far only one unit (the 

Etingambra Formation) has been formally defined, but informal units 

have been erected on the basis of lithology, age relative to the 

time of formation of silcrete (Grey Gilly) and the presence of 

fossils. The informal units are not formations in the true sense; 

they were prob~bly deposited in a number of small basins and were 

not continuous rock bodies . 

Etingambra Formation · eTe) (new name) 

This is the new n8me for a thin sandstone unit which overl ies 

the Rumbalara Shale. It crops out in the centre of the southern 

half of the Hale River Sheet area, around Andedo Homestead, and 

north-east and south-east from there on the McDills Sheet area . 

It forma the cappings of mesas which are up to 100 feet high. 

The Etingambra Formation overlies weathered Rumbalara Shale 

at all localities. At Mount Etingambra (in the southern part of 

the McDi lla Sheet area, 50 miles south-east of Andado Homestead) 

the contact is a low-angle unconforrrdty; el sewhere the contact 

is disconformable. The top of the Etingambra Formation has been 

eroded and the unit averages about 15 feet thick over most of the 

area. It is 30 feet thick at Mount Eti ngambra , and is up to 40 

feet thick in the northern part of the McDills Sheet area . 

The forrration consists of sandstone, siltstone 9 and lenses 

of conglomerate . The dominant li thology is a medium to coarse­

grained,yellow-brown sandstone: poorly sorted, poorly r ounded, 

poorly to non-bedded, and moderately f riabl e. Interbedded with 

the sandstone are lenses, irregular beds and pockets of fine 

conglomerate with poorl y to moderately well rounded phenoclasts . 

In a few locali ties (notably s,t Mount Etingambra), white to 

yellow-brown, kaolinitic si ltstone overlies the sandstone and 

conglomerate. The top of the exposure is capped with about: 5 

feet of grey, pisolitic billy. 

The Etingambra Formati on is probably of non-marine, 

fluviatile, 'torrent gravel s' origin. It is unconformably 

younger than the Lower Cretaceous fumbalara Shale and is proba,bly 

Tertiary~ It is tentatively correlated with the "Macumba 

Sandstone" (unpublished name) whi ch contains Tertiary gastropods 

and overlies the eqUivalent of the Rumbalara Shale in the northern 

PArt of South Australia . 

Pre-silcrete Tertiary Sediments (Ts) 

The pre-silcrete Tertiary sediments include claystone, 

siltstone, sandstone, and conglomerate. Isolated outcrops of 

these sediments have been mapped near the MacDonnell and Fer gusson 

Ranges , in the ranges south-east of Ringwood Homestead, near Phillipson 

bore in the centre of Phillipson Pound, and south of the James 

Ranges near Gum Tree Creek. They are mostly subhorizontal and form 

, 
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mesas wi th 8. silcrete (Billy) capping . The eil tstone is white, 

kaolinitic, friable, poorly bedded, and partly sandy., The sandstone 

is white, grey-brown, and yellow-brown, fine to coarse-grained, massive, 

poorly round8d, poorly sorted, friable, porous, and kaolinitic, and 

the conglomerate oomprises well rounded pebbles and cobb! ee of vein 

quartz, black chert, and quartzite in a matrix of poorly sorted, coarse­

grained sandstone. 

Sediments intersected in bores drilled for water in the Alice Springs 

Farm ares, and in the Phillipson Pound about 10 miles north of Santa 

Teresa Mission, have also been included in this division . The sediments 

drilled in :theAlice Springs Farm area include carbonaceous claystone 

and siltstone and have yielded Tertiary pollens . P.RoEvans (pers. 

comm.) states that, liThe Alice Springs mieroflora was obtained from 

ditch samples from the Alice Springs Farm area bore W.R .B.jZ.G. at 

depths of 929~959 feet, 997-1006 feet, and 1015.1038 feet. Each sample 

contained abundant triporate pollens, including forms similar to 

Triorites harrisii Couper (which Cookson & Pike (1954) record from 

Australian Eocene-Pliocene deposits) in association with Dacrydlumites ef . 

D.florinii Cookson & Pike, which is known t o range from Palaeocene to 

Pliocene in age (Cookson & Pike, 1953) . Fairly common? but at present 

unidenti f able (1) aquatic micro organisms, consisting of very thin 

peilate membranes fitting closely to inner and likewi se thin sacs, 

occurred at 929-959 feet . The environmental significance of these 

assemblages is unknown . The lack of variety in the pollen assemblage 

as a whole is remarkable in view of other records of Australian Eocene­

Pliocene floras which seem to always include at least a Nothofagus 

and Myrtaceidites content (e .g. Balme & Churchill, 1959; Evans & 
Hodgson, 1963)." 

The age of the pre-si lcrete Tertiary sediments cannot be stated 

with certainty but Lloyd (1965) has suggested they may be Eocene to 

Miocene. 

Tertiary Silcrete (nGrey BiHt') (Tb) 

Silcrete occurs in many scattered localities throughout the 

north-eastern pa~ of the Amadeus Basin and silcrete cappings have 

been mapped in the MacDonnell and Fergusson Ranges, around the nose 

of the Ooraminna Anticline, and throughout the core of the Mount 

Burrell Anticlinorium. Extensive areas of silcrete also cap messs 

of Santo Sam stone, De Souza Sandstone, Rumbalara Shale and 

Etingambra Formation on tbe Rodinga t Hale River, and McDills Sheet 

areas. 

' The silorete bas formed over some sediments of Tertiary age and 

is overlain by late Tertiary and younger sediments . 

' The silcrete or 'Billy' has a maximum known thickness of about 

10 feet in the area mappedo In some places it has a ' nodular appearance, 

and in otbers it contains' structures which are similar to a coarse 

'pipe-rock'. The 'pipes' vary from regularly spaced vertical types 

to completely irregular forms. Most of the silcrete occurs as 
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eubhorizontal or low-dipping sheets, but a similar lithology 

forms vertical dyke-like bodies in the Pertnjara Formation and 

Mereenie Sandstone in some areas (e.go on the northern f l ank of 

Ooraminna Anticline, and also in the area about 5 miles west of 

Deep Well Homestead). 

The silcrete is presumed to have formed as a result of near­

surface silicification during a prol onged period of weathering. 

The vertioall y-dipping 'dykes' of silcr ete probably formed 8S a 

result of migration of silica along joints during this same period . 

The age of the sil ore t e can be determined only f rom its 

s tratigraphic position. It forms a capping on sediments of possibl e 

Eocene to Mi ocene age and is overlain by sediments of probabl e 

Miocene age . The age is therefore Eocene to Mi ocene. 

Ferricret e (Laterite)(~a) 

Ferruginized sediments occur at a few scattered localities 

in the north-eastern part of the Amadeus Basin (e . g. north of 

Oor aminna Anticl ine), but no t rue laterite profi l es have been r ecorded. 

The ferruginization appears to have taken place before the deposition 

of the younger Tertiary sediment s (Tl) and may have been con-

temporaneous wi. th the formation of the "Bill y" . However , a younger 

ferricrete has been described from an outcrop about 4 mi l es north­

eBB't of Wal laby Gap dam and it i s possible that fer rugini zation may 

have occurred on a number of occasions during the Tertiary . 

Post-Silcrete Tertiary Sediments (Tl and Tc) 

These sediments have been di vi ded in'to two units on a 

l ithol ogical basis, but from evidence in the central part of the 

Amadeus Basin (Ranford, Cook & Wel l s, 1965), t hey are probably time 

equival ents G The conglomerate (Tc) contains phenoclasts derived from 

older sediment s (including "Billyl!) and r r om Precambrian basement. 

I t is exposed in the banks of the major rivers (e~g. Hugh and Finke 

River s), and in th e area south of the James Ranges on the western 

side of the Rodinga Sheet area . The conglomerate forms l ow rounded 

hille and mounds, and comprises rounded pebbles, cobbles, and boulder s 

up to 2 feet in diameter in a matrix of poorly sorted, cal careous 

sandst one. 

The other post-si lcrete Tertiary sediment s ( .Tl) consiat of 

interbedded sequenoes of l imestone, sandstone , s i ltstone, and 

claystone. These sediments crop ou t at scatter ed localities 

thrrughout the north-eastern part of the Amadeus Basin. In most 

areas, the sediments are subhorizontal and form mesas capped with 

very fine chal cedonic limestone . However, the sediments west of 

Phillipson Pound between Limestone Bore and Deep Well Homestead 

form an arcuate strike ridge wit h a l ow dip to the west and north­

west, and the sediments 15 miles south- east of Todd River Homestead 

are preserved in a shallow basin structure which has an ar cuat e , 

longer axis . 

• 
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The lithologies in these sediments are quite variable, but the 

capping of grey-weathering chalcedonic limestone is characteristic. 

Much of the cryptocrystalline, chalcedonic limestone is considered 

to be a caliche- or kunkar type of deposit deriving from a soil 

profile that had formed on the highly variable but relatively thin 

sequence of younger Tertiary sediments. The sediments were almost 

certainly deposited in small basins9 which may have been partly 

joined by means of the major drainage channels such as the Finke, 

Hu'gh and Todd Ri vers . 

The post_silcrete Tertiary sediments contain fossl1s at a 

number of localities in the north-eastern part of the Amadeus Basin. 

The most widespread fossils are gastropods, but in outcrops west 

of Phillipson Pound, the gastropods are associated with ostracodes 

and vertebrat.e. remains. The gastropods have been described by 

McMiChael (1965) and the known outcrops and their fossil content 

have been discussed by Lloyd (1965) . 

R.H .Tedford (pers.comm . in Lloyd, 1965) , has suggested a 'later 

Mio.C!ene ' age for a vertebrate fauna found near Deep Well and Lloyd 

(1965) has suggested that the gastropods in these sediments may be 

of Miocene .age and that the post~si lcrete sediments may be Miocene 

or younger . 

QUATERNARY 

General 

Most of these sediments were deposited early in the Quaternary 

under the semi-arid climatic conditions which followed the subsidence 

of the Lake Eyre Basin in South Australia, and the dissection of the 

Tertiary weathered land surface (Yabbut, 1962). Subsequently, conditions 

became more arid and the present internal drainage pattern was formed, 

followed by development of the Simpson Desert dune system. Some 

incision of earlier alluvial deposits took place in late Quaternary 

time, and this indicates some resumption of drainage. The effective­

ness of this final erosional phase may have decreased in recent times. 

Conglomerate and Scree 

Along the ridges of the physiographic division A (Fig.2), the 

hill slopes are mantled with scree and boulders and these are 

associated with colluvial and alluvial fans and aprons. I.n the 

south-easte.rn part of the Hale River Sheet area, blooks of De Souza 

Sandstone form scree deposits around mesas . Roupded boul ders of 

the Crown Point Formation form low hills in the neighbourhood of 

Pinnacle Hill on the Hale River Sheet area. South of Limbla Homestead, 

pebble gravel crops out along the banks of the Hale River. Similar 

mat~rial is found along the major creeks east and south-east of 

No.6 Phillipson Bore and just north of ~ Casey Bore on the Hale River 

Sheet area. These gravels are only 8 few feet thick and cap terraces 

up to 15 feet high • 
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Alluvium 

Extensive deposits of alluvial sand, gravel and clay occur along 

the larger streams , which have their headwaters in the MacDonnell and 

Fergusson Ranges and are included in physiographic divisions F and 

G (Fig.2). 

Stable, gently sloping plains of alluvium and wash occupy areas 

in the middl e of the Todd Plain and in the more restricted vall eys 

which extend from Giles Creek to the Hale River. These sediments 

are commonly calcareous . 

Active flood plaine containing coarse sandy and minor loamy 

alluvium form patchy areas along the Todd , Finke and Hale Rivers , the 

lower part of Giles Creek and upper part of Illogwa Creek. The plains 

are up to two miles wide. The alluvium is generally less than 40 feet 

thick, but deposits up to I SO feet are known in the Alice Springs Farm 

area. Minor sand~filled channels are present in the valleys within 

the higher ranges . 

A few small clay pans, whi ch form centr es for restricted internal 

surface drainage are dispersed throughout the Simpson Desert , 

part~cularly in the north-eastern corner of the Hale River Sheet area. 

A few crainage channels which have minor marginal alluvial deposits 

converge on flat pan surfaces of clay and fine sand . These clay pans 

end drainage channels lie in the interdune swales and appear to be 

controlled by the dune system. Hence the clay pans probabl y post-date 

the time of formation of the dunes. 

GyPsum 

Mounds of white, earthy gypsum crop out near Gypsum Eore , on 

the Rodinga Sheet area. The mounds are up to ::3 t:eet high and are 

separated by alluvial flats. 

Travertine 

The term travertine is used for deposits of calcium carbonate 

precipitated from ground- water. They consis t of grey or white 

concretionary masses which commonly are very vuggy . Apart from 

rare, thin veneers on shallow slopes in limestone areas, the travertine 

is largely restricted to deposits within the alluvium north of Mount 

Ooraminna and east of the Waterhouse Range. 

Aeolian Sani 

Extensive, seif- type sand dunes of the Simpson Desert system 

form a surficial cover over ahout half the ar ea mapped. (Physiographic 

Division D, Fig.2). Most of the dunes are parallel and reticulate, 

end their flanks have been fixed by spinifex, but minor areas of mobile 

sand are known. The dunes average 50 feet high, and trend north-nor th-

west . Their formation was apparently controlled by anticyolonio 

winter winds . Avalanche faces of dunes are to the east . Interdune 

swales are f l at and mainly sandy . At the desert margins reticulated 

dunes up to 40 feet high tend to be made up of braided sand ridges 

or oonneoted smaller dunes. I r regu l ar, short dunes occur near some 

of the larger streams , such as the Hale River. 

• 
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Isolated areaa of Band plain and low dunes with small alluvial 

flats are present in the south .. western part of TIlegws Creek Sheet 

area near Numery Homestead and on the Brewer Plain of the Alice Springe 

Sheet area. 

In areas west of Andado Homestead and west of North Bore on the 

McDills Sheet area, the numerous cl osely spaced small cl ay pans have a 

thin surface layer of pisoli+. i c iron stone (buckshot gravel) • 
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STRUCTURE 

INTRODUCTION 

The area dealt with i n this report includes the north-eastern 

part of the Amadeus Basin and part of the western margin of the 

Great Artesian Basin. The regional structure of each basin will 

be outlined in 't his secti on and will be followed by more detailed 

descriptions of individual strnctur es . 

Amadeus Basin 

The Amadeus Basin contains Upper Proterozoic and Pal aeozoic 

sediment.s am is a basin of pres ervation rather than a basin of 

deposition . The general distribution of the sediments and a 

tect onic interpretation of the north-eastern part of the Amadeus 

Basin is shown in Plate 6. The northern mar gin is marked by 

the exposed con t act between the Proterozoic sediments and t he 

igneous and metamorphic rocks of the Precambrian Arunta Complex. 

The southern and eastern mar gins ar e concealed beneath the 

overlapping Permian and Mesozoi c sediment s of the Great Art esian 

Basin but the general configuration can be estimated from the 

Regional Bouguer Anomaly Map (Figo2S) and the depth to basement 

contours calculated f rom aeromagneti c anomalies (Fig.29) . A 

maximum thickness of about 20,000 feet of sediments is preserved 

in the north-eastern part of the Amadeus Basin . Str atigraphic 

sections and seismi c traverses t o th e sout h of Al i ce Springs indicate 

that the sediments thin to the south . The structur es which 

charaoteri ze this part of the Amadeus Basin were formed by the 

' Alice Springs Orogeny I (Forman , 1965 ; Forman & Milligan, 1965) 

during the Upper Devonian or Carboniferous and the axes of the 

folds mostly trend between east-north-east and east-south-east . 

Other l i neament s which t rend in a south-westerl y and south- easterly 

direction are considered to be reflections of basement fractures 

which probably developed before the Al ice Springs Orogeny . Two 

main styles of folding are recognised within the nor th-eastern 

part of the Amadeus Basin . (i ) Al ong the northern margin the 

Upper Pr oterozoic Reavitr ee Quartzite and Bitter Springs Formation 

are involved in large r ecumbent fol ds and nappes. One of these 

struotures - the tBlather skite Nappe l is discussed below and 

other nappes in this area ere 

Form&n and Milligan (1965). 

discussed i n a separate report by 

(ii ) In front of the nappes t part 

of the Bitter Springs Formati on and all the overl ying Proterozoic 

end Palaeoz oio sedi men t s have been pushed southwards to form a 

decollement . The f olds developed wi thi n the decol l ement are of 

two t ypes . Those nearest the nappes are shallow dipping symmetrical 

synclines and steep complex anticlines , showing evidenoe of folded 

thrust fault s and imbricate structure (Fig.35) within their cor es. 

Far~her away from the nappes the broad shallow dipping syncl ines 

are separated by sharp, narrow , box-shaped anticlines. 

• 

• 
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The style and pattern of folding in the north-eastern part 

of the Amadeus Basin are due largely to the thickness and type of 

sediments present in the area. The presence of evaporites in at 

least two and possibly three horizons has been responsible for 

many of the features of the structure . The evaporites within the 

Bitter Springe Formation appear to have mads the major contribution 

to the style of folding by providing a plane of slippage or 

decollement over which the great mass of the sedimentary pile has 

been pushed. However, it appears that in many instances, 

plane or"·decollement has also developed within the Chandler Limestone 

or near the bass of the Giles Creek Dolomite where the Chandler 

Limestone is not present. 

Examination of the complex anticlinal regions indicatee the 

presence of folded thrust faults (Fig. 3S) and suggests that early 

cOlllpressi;on was absorbed by thrusting. However, there is no 

evidenoe for any break between the thrusting and later folding 

and they are considered to represent stages of deformation within 

the one continuous orogenic ep~sode . 

Great Artesian Basin 

The structure of the western part of the Great Artesian Basin 

cannot be dete~ned from outcrop but geophysical surveys have 

outlined some of the structural features . These surveys include a 

regional gravity survey, and a."l aeromagnetic survey and seismic 

surveys on the Hale River, McDills, and part of the Rodinga Sheet 

areas o . 

The regional gravity survey suggests that most of the Hale River 

and McDills Sheet areas are platform areas with thi cker sediments 

present in parts of the MeDiUs Shaet area. The thickest sediments 

are present in the central western part of the Hale River Sheet 

area whioh .covers the eastern end of the Amadeus Basin. 

The'basement depth estimates from aeromagnetic surveys (F1g.29) 

suggest that the Great Artesian Basin sediments gradually thicken 

to the east and Bouth~e8st from the north-western corner of the Hale 

River Sheet area and from the western side of the McDills Sheet area . 

The thickest sediments are estimated to be over 9 p OOO feet about 

40 miles ·east of Mount Etingambra. In the north-west part of the 

Hale River Sheet area the estimates of depth to igneous and 

metamorphic basement do not agree with the thickness of sediments 

measured in outcrop. In areas where depth to basement was 

estimated to be at about 1,000 feet above sea level (i . e. less 

than 1,000 feet below the surface) the thickness of sediments 

is actually about 10,000 feet • 

'; . 
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The aeromagne1f.~urvey indi cates that the out cr opping basement 

rocks in the north- west part of the Hale River Sheet area do not 

continue to the south-east a6 a ridge . A similar south-easterly 

trending ridge of Precambrian rocks inferred from the aeromagnetic 

work cuts across the north-east corner of the Sheet area. 

In a report on a seismic survey 1n the Hale River floodout 

area, Campbell (1965) suggested a regional south- east dip of the 

sediments with gradually increasing thickness in this direction . 

A total thickness of 15, 000 feet of sediments is suggested by 

the seismi c reflection records on the southern part of the Hal e 

River Sheet area. 

In a report on a gravity survey of the Simpson Desert , Sprigg 

& Steckler (1965) describe the MoDills area as lying in a broad 

gravi ty mininrum flanked by gravi ty ' highs' arrund Andado, to the 

east of th e Sheet area and sou th of Mount Etingambra~ Sedimentary 

thicknesses are estimated at f rom 10 , 000 to 20,000 feet which 

may incl ude Upper Proterozoic rocks. The more symmetrical linear 

gravity anomalies within the area of low gravity Bouguer values are 

related to folds . 

One of these folds, the McDills Anticline, which extends 

north-east f r om a point 15 miles north of Mount Etingambra was 

outlined in detail by the Anacoora Bore gravity survey (Stackl er, 

1964) • 

Seismi~ results over the McDills Anticline (Yakunin, 1965), 

suggest t hat the Permian sediments thin over the crest of the 

structuree It is asymmetrical with dips of 15_200 to the north­

north-west and 10_120 ·to the south . Structural closure was shown 

wi thin what is thought to be Pemian rocks . 

DESCRIPrIONS OF SELECTED INDIVIDUAL STIlUCWRES 

Bl atherskit e Nappe (Fig.30) 

The term 'Bl atherskite Nappe ' was f irst used i n a l ecture 

to t he Geol ogical Society of Aust r alia in Sydney by R.O.Brunnschweil er 

in 1957 9 and Banks (~964 ) referred to the Blatherskite Isocline . 

The s tructure is situat ed just south of Alice Springs, end extends 

from Fenn Gap in the west to Emily Gap in the east, a distance of 

22 miles (Fig.JO). Between these localities, two strike r idges 

of Heavitree Quartzite crop out. Both quartzites dip and face 

south, except at Emily Gap, where the beds of the southern ridge 

have an overturned north dip of 45 degrees . On the north s i de 

of each ridge, basement rocks (granite, gneiss , schist , and quartzite) 

are exposed, and both ridges are succeeded on the south by the 

Bitter Springs Format i on . These are the only formations involved 

in the nappe . The r ocks of the Bitter Springs Formation constitute 

the type section of the Gillen Member, depicted in Figure 7. 
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The .Blatherskite. Nappe bas the following structural features ! 

1. Its. general shape; the northern edge of the structure makes 

an embayment into the basement. 

2. In .the area south of Mt.Glllen, end 8 miles to the west from 

.there., the Gillen Member sequence is repeated. The repeated 

part is in . the . reverse stratigraphic order to the firat, 

i.e. moving south from Mt .Gillen, one traverses up the 

sequence to a prominent ridge of contorted dolomite (the 

topmost two ridges in Figure 7) and then down the sequence 

in the reverse order, to the interbedded dolomite and 

shale at the bass of the member. These sediments are 

faulted against basement, and water bores have shown that 

the sediments dip south beneath the basement for Borne 

distance. The repeated sequence has the same dip as the 

normal sequence, about 45 degrees south, but facings (from 

algae) in the repeated part are everywhere inverted. The 

contorted dolomite between the two sequences is regarded 

as the axis of an isoclinal fold . 

3 . A major fault separates the inverted part of the Gillen 

Member from the basement rocks to the south. In several 

pl aces along the .fault, mylonite crops out as a small 

ridge up to 4 feet high. In thin section, it consists of 

broken, angular grains of dolomite in a crystall ine, quartz 

matrix. No signs of fusion are present. 

4. Minor antifoI'1lls am synfonns are present in many places. 

Two of the larger antiforms on the south side of the axis 

of ' the fold are well exposed l~ miles east of Temple Bar 

Ga p (just east of the White Gums Dairy), and here the 

facings on all the limbs are inverted. 

5. A decollement antiform is situated j ust south of Temple Bar 

Gap, with a strike fau lt at its base where the Heavitree 

Quartzite has been removed . It will not be discussed 

further . 

From the information available, at l east two interpretations 

of the structure are possible : 

1. The structure could be an isoclinal syncline and anticline; 

the ridge of contorted dolomit e forms the core of the 

syncline, the basement rocks form t he anticline, and the 

middle limb haa been sheared out al ong the major fault . 

2. The structure could be an isoclinal antiform and synform 

in inverted rocks; the ridge of dolomi te forms the core 

of the antiform, the basement rocks form the synform, 

and the middle limb has again been sheared out • 
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Because of the inverted facings of the minor drag folds 

on the sooth side of th e ·axis of the isoclinal fold in the White 

Gums Dairy are8~ the second interpretation is regarded as the 

more likely . Several cross-sections across the s tructure are 

shown in Figure 3, using this interpretation. Supporting evidence 

for this overthrust from the north is provided by a similar 

though smaller structure in the same ridge of Heavitree Quartzite, 

2 miles east of Jay Creek. Here, the actual antiform of 

quartzite can be viewed from the east , and dolomite of the Gillen 

Member is clearly visible 1n the cors o 

The -structure Beems to have developed by an overthrust 

movement from the north . This pushed a recumbent anticline of 

Bitter Springe Formation, Heavitree Quartzite, and basement rocks 

(in the core) over the Bitter Springs Formation, which was de­

formed into a recumbent syncline . As thrusting from the nor th 

continued, the middle limb of the fold was sheared out along the 

major thrust plane of the Blatherskite Nappe. The whol e nappe 

was then monoclinally folded, so that the recumbent anticline 

took the ehape of a synform, and the r ecumbent syncline the shape 

of an antiform . This later f olding may also have been responsible 

for the bending of the nappe into the basement on its northern 

side . The whole area has since then been eroded, so that only 

the lower half of the nappe is now preserved . 

Hi Jinx Folded Thrust (Figs.32 and 33) 

The two cross-sections shown in Figs .32 and 33 are drawn 

across the folded thrust zone in the north- east part of the Hale 

River Sheet area near Hi Jinx Bore. Fig.32 is drawn near the 

centre of the thrust sheet and Fig.33 is drawn across the eastern 

end of the thrust zone where ther~ is much less di splacement on 

the thrust . Each figure shows how the structure may have formed. 

In th e western section the Bitter Springs Formation was 

thrust over the Arumbera Sandstone (or possibly the Todd River 

Dolomite). Ths small thickness of Pertatataka Formation exposed 

between the outcrop of Bitter Springs Formation and Arumbera 

Sandstone in the core of the fold can be explained if it is 

assumed that the Bitter Springs formation was forced into this 

position during folding of the thrust, so that only the Julie 

Member is exposed . It is also possibl e that because the upper 

thrust plate has moved laterally several miles it has displaced 

a thiok sequence of the Pertatataka Formation containing several 

members over 8 , thinner part of the Formation whioh contained 

few members. In this case, it would not be necessary to postulate 

injection of the Bi tter Springs Formation into the Pertatataka 

Formation during foldinge A more unlikely explanation is that 

the Bitter Springs Formation was tbrust under the Julie Member 

before folding . 

• 
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A simi'lar si tuatton is present in the eastern cross-section 

where the loWer part; .of the Pertatataka Formation is missing in 

the core of the fold. The absence of this part of the section 

can be explained by intrusion of the incompetent beds into the 

Pertatataka Formation during folding, or by the displacement of 

a thick part of the Pertatataka Formation over a thinner 

sequence in the formation as outlined above. An a1 ternati ve 

explanation is to place a normal fault between the Bitter Springs 

Formation and Julie Member in the core of the fold. This is 

improbable 88 normal faulting of any scale has not been 

demonstrated in this area. Also the presence of a normal fault 

in the sequence cannot be reconciled with the western crOSB­

section. 

- The cross-section drawn through this structure on the Hale 

River' I:250,OOO sheet geological map shows an alternative 

interpretation of the thrust zone and explains the lack of section 

from the lower ps.rt of the Pertatataka Formation by incompetent 

folding in the Julie Member and a decollement at the top of the 

formation . This type of folding is present in the outcrop of 

the JUlie Member near the eastern end of the thrust zone. 

Some incompetent folding is also shown in the Bitter Springs 

Formation. One of the authors (A .T .Wells) considers that as 

the Julie Member is relatively undisturbed in the area where there 

is most displacement by the thrust it is more likely that most of 

the incompetent folding took place in the Bitter Springs Formation 

s.nd a piercement developed during folding • 

Allua Well Thrust Zone (Fig.34) 

Fig.34 is a cross-section and map of the area near Allua Well. 

The r ocks are cut by two thrusts acting on glideplanes in the Todd 

River Dolomite and the top of the Arumbera Sandstone. The small 

"apophysis" 'of Gillen Member (Bitter Springs Formation) associated 

with the northern-most thrust was injected down section during 

folding after the thrust movements (Fig.39). The Gillen Member 

was probabl y emplaced along a anal! fault plane striking normal 

to the beds. The displacement of the outcrop of the Todd River 

Dolomite on 'either side of the intrusive body of B'itter Springs 

Formation suggests the presence of a small fault. 

The Allua Well thrust zone is part of a much larger structure 

which is called the Olympic-Ringwood folded thrusts. The distri­

butio'n of the eroded outcrops in the south-eastern part of the 

Alice Springs Sheet area is interpreted as indicating a complex . 

of folded thrusts and is shown in the eastern-most cross-section 

on the Alice Springs geological map (Plate 2). The cross-section 

shows two thrust plates lying one on top of the other and both 

folded into a large anticline . Both thrusts probably originally 

dipped to the north. In both thrusts a decollement formed at the 

top of the Bitter Springs Formation so that considerable movement 

of the younger formations was possibly by gliding on the 
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incompetent. ,beds of the Bitter Springs Formation. The top of 

the Arumbera Sandstone provided a second gliding plane as it 

probably also contains incompetent salt beds. It is obvious 

from the cross-sections that the sediments have been transported 

southwards many miles. 

Ringwood Dome 

The beds of the Gillen Member are domed around a gypsum 

rna.ss, about 1 mile by t mile. The gypsum is derived from the 

Gillen Member and is contorted and brecciated and is capped by 

large masses of brecciated dolomite . It is not certain if the 

gypsum dome has resulted by halokinesis or if it has been emplaced 

as a reaul t of thrusting movements. 

Folded Thrust and Imbricate Structure 12 miles east of Al1ambi 
Homestead (Fig .35) 

Figure 35 shows a geological map of and three cross-sections 

through a faulted anticline south of Phillipson Pound on the 

Rodinga Sheet area~ The northern limb of the anticline has been 

repeated by a thrust along a bedding plane near the top of the 

Arombera. Sandstone. With later compression this thrust has been 

folded end cut, by a series of smaller thrust faults in the 

anticlinal core to give an imbricate structure& The southern limb 

of the anticline shows a normal succession and apparenUy was 

unaffected below the initial thrus to 

This type of structure is thought to have formed by the 

"peeling off" of large masses of sediment 8.S they were pushed along 

the plane of decollement within the Bitter Springs Formation. 

The stress was relieved by thrust faulting in the section between 

the Bitter Springs Formation decollement and a 'favourable horizon' 

(evaporites) above the Arumbera Sandstone at which leval a second 

decollement developed. Judging by the number of thrusts which 

die out at this level in the section, this 'favourable horizon' 

must have been very widespread in the north- eastern part of the 

Amadeus Basin. 

Mount · Burrell Anticline (Fig.3S) 

The Mount Burrell Anticline lies to the north-west of 

Maryvale Homestead on the Rodinga Sheet area. The outcrop is 

interpreted as being part of the Pertatataka Formation which has 

been repeated by thrusting and then folded. The thrust cuts up 

section to~he south suggesting a northerly dip for the thrust 

plane prior to folding. The anticline plunges to the west and 

has a s lightly overturned northern limb and a shall dipping 

southern limb near its nose but further east it becomes a 'fan 

fold' with both limbs overturnedo 

There is no evidence of any erosion between the initial 

thrusting and the later folding and the structure is considered 

to have formed as 8. result of a single orogeny. The thrusts 

are thought to have originated at the decollement surface in the 

Bitter Springs Formation as a result of compression from the 
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Fig.38 Antioline in sediments of the PertaoOJ:rta Group, two 
miles north-north-east of Julie Dam. Arumbera Sandstone 
in the core (Alice Springs Sheet area). 
Neg. No. G!7467 

Fig.39 Bitter Springs Formation cutting the Arumbera Sandstone 
B,nd Julie Member (Per t atataka Formation) three miles east 
of Allua Well (Alice Springe Sheet area). 
Neg . No .G!7541 
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north during the Alice· Springs Orogeny. 

Structure of the .. Wllliams Bore-Julie Dam Area , 
A map and two tentative cross-sections of this area are shown 

in Figure 37. end a third cross-section, which uses a slightly 

different interpretation, appears on the geological map of the 

Alice Springe Sheet area (Plate 2). The area i8 an intensely faulted 

synclinorium which forms the western end of the Ross River Syncline. 

The sediments were tightly folded, particularly towards the eastern 

end of the area (e.g. Fig .58), and in the rhythmic dolomite- siltstone 

sequence of the Shannon Formation, the folding became chaotic . 

The~ major faults are all thrust faults, and where visible, the . faults 

dip to the north. Because the Bitter Springe Formation is known to 

be so plastic and incompetent, the faults have been shown as 

listric surfaces (Suess, 1909, Vol.IV, p.536), curving under and 

uniting to form one decollement plane in this formation. We thus 

have the picture of a mass of sandstone, siltstone and carbonate 

which 'was compressed from the north, so that it slid to the south, 

buckled, and was final l y thrust and broken into slices along the 

listric surfaces. The southern-most fault in the area has been 

shown in Figure 37 as a south-dipping thrust faul t, implying a later 

compressive phase f rom the south. However, it is equally likely 

that this fault belongs to the same system as the others of the area, 

and that it may be part of one of the major north dipping thrust 

faults Which folded during the thrusting, and was then separated by 

erosion into two parts. This alternative 

on th e geological map of the Alice Springs 

IlloS!! Creek Thrust 

interpretation is shown 

Sheet area (Plate 2). 

The large fault 7 miles north-east of Numery Homestead, shown 

on the "Illogwa Creek Geo logical Map (Plate 3), separates outcrops 

of Archaean basement rocks from outcrops of Arumbera Sandstone. 

The structure is interpreted as a shallow north-dipping thrust 

which has displaced rocks of the Archaean Arunta Complex over 

t he Arumbera Sandstone. The two outcrops of Bitter Springs Formation 

mapped in the area of basement rocks north of the thrus t fault 

are regarded as windows of the formation from the underlying thrust 

block. 
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GEOLOGICAL HISTORY 

The sedimentary hi s toxy of the nor th-eastern part of the 

Amadeus Basin began with the rapid deposition of sand and gravel 

of the Heavitree Quartzi te in a shallow sea. Pyrite crystals 

in the upper part of the Heavttree Quartzite relrect the falling 

off in the rate of clastic sedimentation preceding the depoe! ticn 

of the carbonate , shale 9 siHstone~ and minor sandstone, of the 

Bitter Springs Forma'ticn . During th e deposition of the lower 

member of this formation (the Gillen Member) evaporites were 

deposited in lagoons and barred basins formed in parts of the 

area. Extensive algal carbonates were formed in a more 

unrestrict ed marine envi ronment during the deposition of the 

Loves Creek Member. 

Epeirogenic movements including possibly some slight 

folding, affected the area before deposition of the Areyonga 

Formation which incl udes some sediments wi th glacial affinities . 

After the 'glaciation' came a widespread marine transgression, 

during which the Pertatataka Formation was deposited conformably 

upon the Areyonga Formationo The Pertatataka Formation i s 

mostly shal e, with some fine sandstone; in the north-eastern 

part of the area, the basin deepened more quickly, and limestone 

lind sandstone members are prominent in the section,8s well as 

an interval of oonglomerate of glaoial "' .. ;i .. ,l 

aspect 0 The rate of deposition may have been slackening 

towards the end of 'Jul ie Member time', and the top of the Julie 

Member probably marks the end of Proterozoic sedimentation. 

The history of the south- western part of the Amadeus Basin 

reached a climax with the Petermann Ranges Orogeny (Fo:nnan, 1965) , 

in late Upper Proterozoic or early Cambrian ·times, which resulted 

in a considerable r educt ion in the size of the basin . In the 

north-eastern part of the basin sedimentation was apparently un­

interrupted and the only effect of the orogenic episode was 

the change in sediment from shale and carbonate to t he arkosic 

and glauconitic sandstone of the Arumbera Sandstone . This is 

a r ed bed sequence, and was probably depos ited in an environ-

ment transitional between marine and non-marine condit ions. 

The influx of sediment ceased and the deposition of the 

glauconitic carbonate with archaeocyathans and other f ossils 

took pl aoe in a more restricted part of the basin. Following this, 

shallow seas became widespread, and from these seas evaporites, 

limestone, and chert (the Chand ler Limestone) were deposited • 

. In the Lower Middle Cambrian, the sea. was widespres.d and 

in the north-east parts of the Amadeus Basin, r eoeived no 

clastic sedimentation, so that the dominant l y chemical sediments 

of the Giles Creek Dolomite accumulated . This was f ollowed by 

rhythmic sedimentation of oolitic limes tone and siltstone of the 

• 
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Shannon Fonnation • .. In the lower part of the Upper Cambrian, 

the incoming detri tus became coarser, the sea more turbulent, and 

the sediments laid down comprised a mixture of sand and sil t with 

eome carbonate lenses. During the late Upper Cambrian, extensive, 

marine fossiliferous sands were deposited throughout most of the 

northern half of the Amadeus Basin. Marine deposition of sandstone , 

shale end limestone continued in two broad cycles with gradual 

onlap . of the basin margine at l east until the Upper Ordovician. 

Epeirogenic movements (possibly the first pulses of the Alice Springs 

Orogeny) occurred in the late Ordovician, causing uplift and erosion 

of sediments younger than the Pacoota Sandstone in the north~ 

eastern corner of the basin . The Mereenie Sandstone, which was 

deposited ' in a transitional marine and aeolian environment, spread 

over most of the basin, unconformably overlapping older units in 

the north~east . This formation was deposited sometime between 

uppermost Ordovician and Middle Devonian . 

As the Alice Springs Orogeny increased in inteneity, 

continental, synorogenic facies were deposit 'ad in local basins 

in front of newly formed highlands. In the north, sandstone 

was followed by thick, molasse conglomerates as the main paroxysms 

of the orogeny occurred. The deposition of the Pertnjara Formation 

and its deformation, mark the end of the development of the Amadeus 

Baein '.as a major sedimentary basin . The Carboniferous, Permian, 

and Mesozoic wer e times of long~continued erosion over the greater 

part of the baainG Lower Permian glacial and marine 6ediments 

transgressed the Amadeus Basin sediments in the south- eastern part 

of the area. The Permian sediments were followed by Great Artesian 

Basin sediments of Jurassic and Lower CretaceouB age . 

The Tertiary was also a time when erosion was dominent, the 

detritus collecting in small basins and valleys. Erosion and 

weathering combined to produce a peneplain cover ed by a thin layer 

of 'billy'- and laterite. The peneplain was uplifted am dissected 

around the Plio-Pleistocene, the drainage was internally directed, 

and' this caused the formation of the great chain of lakes situated. 

between the Musgrave and MacDonnell Renges . The climate became 

arid, the lakes dried up, and a sheet hf sand covered the landscape 

between the ranges. Later the climate became l ess arid, the dunes 

were fixed by vegetation, and some alluvium was brought down by 

rivers . 
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EOONOMI C GEOLOGY 

Petroleum Pr.ospects 

Three oil wells (Ooraminna No.1 9 Alice No.1, and Mount 

Charlotte No.1) have been drilled to completion in the north­

eastern part of the Amadeus Basin. Two more, Waterhouse No . 1, 

and MoDilia No.1, are being ~rilled at present. Oil bled from 

an impermeable zone between 6090 and 6165 feet in the Jay Creek 

Limestone in the Alice No.1 Well . The total depth of the well 

is 7,518 feet . The well was drilled on a seismically anomalous 

zone that was thought to be a biohermsl development in the Jay 

Creek Limestone. The well did not prove the pr esence of reef 

development in the Cambrian formations but confirmed that the 

gravity minimum at that locality is due to the presence of salt . 

The well demonstrated the presence of oil in t he Cambrian 

sediments am potential reservoir beds in the Arumbera Sandstone, 

Pa,coota Sandstone, Mereenie Sandstone, a,nd Pertnjara Formation. 

Ooraminna No . 1 Well sited on the axis of the Ooraminna 

Anticline on the northern margin of the Bodinga Sheet area was 

drilled to a total depth of 6107 £eet and encountered gas (mainly 

methane) in the interval 3761-3906 feet . A drill stem test 

gave a supply of gas which tested at the rate of 12,000 cubic 

feet per day o The well also produced important stratigraphic 

information o Spilite was intersected at 4,654 feet and hal ite 

in the interval 5964-6107 feet . 

Fonnationo 

Both are in the Bitter Springs 

Mount Charlotte No. 1 Well was drilled about 12 miles south-

west of Maryvale Homesteado 

interpreted from seismic worko 

The well was sited on an anticline 

The well penetrated 1160 feet 

of the Finke Group,?40 feet of Stokes Formation p 350 feet of 

Stairway Sandstone t 700 feet of Jay Creek Limestone, 830 feet of 

Chandler Limestone~ about 1600 feet of Pertatataka Formation, and 

bottomed at 6934 feet in dolomite and black shale with halite 

and anhydrite (Bitter Springs Formation) • 

. In the north-eastern part of the Ama.deus Basin , possible 

source rocks for petroleum include the siltstone, shale and 

limestone of the Horn Valley Siltstone, the Stairway Sandstone 

and the Stokes Formation, the limestone and dolomite of the 

Pertaoorrta Group and possibly the carbonate rocks of the 

Pertatataka and Bitter Springs Formation~ 

Possible reservoir rocks include the Mereenie Sandstone, 

Pacoota Sandstone, Stairway Sandstone, Arumbera Sandstone, and 

sandstone lenses in the Pertatataka Format i on • 

. The shale and siltstone of the Areyonga FOlillation9 

Pertatataka Formation, Pertaoorrta Group, Horn Valley Si lt stone , 

Stokes Formation, Pertnjara Forms.tion and its equivalents, could 

provide suitable cap r ocks. The Bitter Springs Formation, Chandler 

• 
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Limestone and possibly the Pertatataka Formation are all thought 

to contain evaporites which would act as cap rocke . 

Anticlines which may provide structural traps for petroleum 

include the Waterhouse Range, Ooraminna and Todd River Anticlines 

and several smaller anticlines closed in the Giles Creek Dolomite 

in the Phillipson Pound Area. Other areas which may contain 

structures unconformably below the Pertnjar a Formation and younger 

sediments, are the Brewer Plain, Camel Flat Synoline and part of 

the Simpson Desert . 

In t~e Simpson Desert area geophysical surveys have indicated 

the possibil1 ty of a thick sequence of Palaeozoic sediments beneath 

a thin cover of Mes ozoic rocks. In some areas the sediments may 

be 15,000 feet thick. The age of these sediments is not known. 

Seismic cross sections across parts or the McDills Sheet area show 

several buried anticlines with sediments thinning over the crests 

of the folds. 

Phosphate 

Phosporites have been found in the Areyonga Formation, the 

Te~e Formation and in all the formations of the Larapinta Group. 
~. . 

The phosphorites in the Ar eyonga Formation and the Stairway Sandstone 

appear to have the most potential. 

Stairw~ Sandstone Phosphorites 

The Stairway Sandstone phosphorites have been discussed by 

Cook (1963), Hanford, Cook and Wells (1965) and Barrie (1965) 

and litt le can be added as a result of investigations in the 

Rodi ngs Sh eet area . 

The phosphorites are in a pelletal form but differ from the 

phosphorites found in many other parte of the Amadeus Basin by 

being white and more rarely purple in colour . In the Mount Charlotte 

area the pell etal phosphorite commonly occurs in depressions in 

non-p.hosphatic material suggesting that the phosphorite may have 

been deposited on eroded surfaces or m~ have been precipitated in 

depressions . In the Rodinga Sheet area phosphorite occur s mostl y 

in the upper part of the Stairway Sandstone; further west most 

of the phosphorite is in the middle part of the formation. 

Analyses of specimens for P205 content (Table III, Fig. 40), 

suggest that the phosphorites may be of a lower grade than those 

from outcrops of the Stairway Sandstone to the west but the 

number of analyses is too smal l to be conclusive . Results of 

spectrochemical anal yses (Table I V, Fig.40), suggest that there is a 

higher percentage of t r ace elements in the phosphorites than in 

normal sediments (e.g. 70 parts per million of beryllium recorded 

in a specimen of whi te pelletal phosphori te) 0 A similar 

association with trace elements has been noted in many other 

phosphorite deposits (e.g. in the Phosphoria Formation of the 

U.S .A. - McKelvey , Swanson & Shel don, 1963). 
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Areyonga Formation Phosphorites 

Thin beds of phosphorite are present in the basal part of the 

Areyonga Formation eight miles north of Ringwood Homestead . The 

Areyonga For mation, which overlies the Gillen Member of the Bitter 

Springe Formation has a basal conglomerate or fossil regolith : 

generally about four feet thick containing subangu l ar dolomite 

cobbles and boul ders, some chert , and in 91aces rounded quartzite 

pebbl es three to four inches across (Fig. II ) . The matrix is a 

coarse , angular, poorly sorted, phosphatic, quartz sandstone . The 

overl ying sediments consist of thick bedded, grey tough? poorly 

sorted, angu lar , si l iceous arkose . The total thickness of the 

Areyonga Formation is probably only about thirty to forty feet. 

The phosphorite beds occur in the upper part of the basal 

congl omerate and are from three inches to one foot thick and 

lenticular . Individual beds can be traced l aterally for five to 

ten feet . The beds compr ise dark brown to black phosphate mineral 

interlaced by thin stringers of dark grey chert . There are a 

few included angular quartz fragments . The phosphorite Weathers 

blue-grey and shows a well developed rhomboidal cleavage pattern. 

The matrix of the conglomerate contains from about one to seven 

percent P20S and the phosphorite beds up to 2~ P20S. 

The reason for the localisation of the phosphate is not known. 

However, the surface on which the Areyonga Formation was deposited, 

was quite irregular and it is possible that the phosphat e was 

concentrated on highs on the unconformity . 

~-.~ 
Introduction 

Water in the area is provided by natural waterhol es, dams, bores, 

and wells. The wells are l ess than 100 feet deep, and most of the bores 

are l ess than 400 feet deep, several have been drilled t o 1, 000 feet 

or more in the sediments of the Great Artesian Basin in the McDi ll s 

Sheet area. The water resources of the whole region have been 

discussed by Perry et al (1962) . 

Surface Waters 

(a) Natural 

Waterholes are present at the foll owing l ocalitiesJ-

1. At Emily Gap, S miles south-east of Alice Springs . 

2 . Six miles north of Mount Ooraminna. 

3. Eight mil es north-west of Idracowra Homestead . 

4. Three miles east of Idracowra Homestead. 

S. Adjacent to the large mesas in the central and southern part 

of the Hale River Sheet area. 

A spring (Limbla Spring) is situated in the Hal e River at Fl orence 

Gap, in the Illogwa Creek Sheet area . 

(b) Artificial 

Many earth tanks store the surface run-off and water pumped 

• 

• 

• 
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TAIlLE III _ . 9,UANTITATIVE PHOSPHATE ANALYSES 

Spec .. General Lac. Lithology Percentage 
Number Location No. P205 

AREYONGA ! AS 34 2 miles' north- west 11 Ds.rk grey 30.0 
FORMATION of Pulya-Pul ya Dam phosphorite with 

chert laminae 

1 Rd 119 Mt . Charlotte 1 Purple pelletal 13.7 
phose 

! Rd 110 W. end of Mt. 2 Green pelletal 13.5 
Charlotte phose 

Rd 118 Mt.Charlotte 1 Purple pelletal 11.1 
( phOSe 

( Rd 153 Mt .Qu;Jrlotte 1 White pelletal 6.6 

( phOSe 

1 
Rd 153 Mt.Charlotte 1 Whi te pelletal 6.2 

phose 

1 Rd100 Mt . Charlotte 3 White pelletal 5 . 2 

1 
phose 

STAIRWAY Rd 111 W. end of Mt . 4 Pelletal phos. 5.1 
SANDSTONE ( Charlotte Ra. 

Rd 109 W. end ofMt. 4 Vuggy pell etal 3.0 
Charlotte Ra. phose 

Rd 103B Mt. Cbs,rlot te 5 Coarse sstn. 2.8 
wi th pell eta 

.. Iii 100D Mt ,Charl ot te 5 White pelletal 2.45 
phose 

Rd 103C Mt. Charlot te 5 Sstn . with 0 . 60 ., phos e l aths 

! Rd 158 ? mls. N.W. of 6 Red silty satn. 0.29 
Mt.Charl otte 

( Rd 117 Mt . Charl otte 1 Red ail ty sstn. 0.17 

1 
AS 115 c 4 mh. 5 .S.W. of 7 Yellow-brown 0 . 40 

Alice Spri nga silic sstn. 

1 AS 115 b 4 ml s. 5.S.W. of 7 Yellow-brown 0.35 

TERTIARY ( Alice Springs silic sstn . 

( AS 115 a 4 mls. 5 .S.W. of 7 Yellow- brown 0.25 

\AS 
Alice Springs 9ilie sstn. 

119 b 9 mls. W.S.W. of 8 Yellow si1ic 0.25 

1 AS -119 a 

Alice Springs sstn. 

9 mls. W.S.W. of 8 Yellow s llie 0.20 
Ali ce Springs ss tn . 

• 
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TABLE IV SPECTHlCIIDo!ICAL ANALYSES - STAIRIIAY SANDS'OONE 

Spec . Lithology General Location Lac. Spectrochemical results in parts per million (p.p.m.) 
No. No. Ni Co Zrt Cu V Mo Sn Ph Pe P 

Rd 119 Purple pelletal Mt . Cbariotte 1 80 50 8 12 100 8 a 80 8 P 
phosphor! te 

Rd 120 Mottl ed red & green t mI. N. of Charlotte 9 5 10 8 5 20 2 8 10 8 8 

sandstone Well 

Rd 139 ~ellet&l phosphorite W. end of Mt.Charlotte 4 50 10 8 50 40 2 8 150 2 8 

Ra. 
Rd 153 Whi te pelletal Mt . Charlot te 1 12 12 8 150 5 8 8 20 70 P 

phoaphorite 

Rd 158 Red ail ty sandstone 7 mle. N.W . of 6 5- 8 8 2- 5 8 a 5 2 8 

'Mt . Cbariotte 

Rd 167 Red and green mottled 1 001. N.E. of Maryvale 10 10 12 8 15 30 2 8 50 2 8 

sandstone Homestead 

5 less than 5 p.p.m. 

8 sought but not detected 

p present in percentage amounts 



• 

• 
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from bores· in the area . 

Ground Water 

Folded and faulted sandstones and jointed limestones of the 

Amadeus Basin succession, flat-lying sandstones of the Great Artesian 

Basin, and sands and gravels of the Cainozoic valley fills and 

piedmont deposits form the main aquifers in the area . The piezometric 

surface has been contoured by Perry at a1 (1962), and has a regional 

gradient to the south-east. At Alice Springs it is about 2,000 f~et 

above sea level, and at Andado Homestead about 400 feet above sea 

level. The surface is generally about 100 feet or more below ground 

level, and vmerever it 1s underlain at an economic depth by the 

Mereenie Sandstone, De Souza Sandstone, or Cainozoic sands and gravels, 

is usually a good site for a water bore. Sandstones of the Larapinta 

an4 Pertaoorrta Groups also provide good water in some areas . The 

joints in car~onates contain available water in some areas, but the 

Upper Proterozoic carbonates usually provide water that is too saline 

for human consumption . 

In the Alice Springs Sheet area, the most favourable places for 

we.ter bores to intersect the Mereenie Sandstone are around the Alice 

Springs aerodrome, in the Ewaninga-Wallaby Gap Dam - Junction Bore 

area, ani 'on the: flanks of the Waterhouse Range . The sands along 

the Todd River may yield water supplies from areas with a perched water 

table. 

In the Rodinga Sheet area, the northern margin of the James Range 

end the northern :and southern margins of the Camel Flat Syncline are 

especially favourable for the siting of water bores to reach the 

Mereenie Sandstone. Tertiary sands may be of importance at the 

eastern end of the Missionary Plain. The sands and gravels of the 

Qua.ternary are probably the most widely used aquifers in the Rodinga 

Sheet area, and are capable of prodUCing reasonable supplies at 

fairly shallow depths. The sandstones of the Bitter Springs and 

Areyonga Formations, the Pertaoorrta and Larapinta Groups, and the 

Pertnjara 'Formation may produce stock watero 

In the Illogwa Creek Sheet area, the Cainozoic gravels of the 

Hale River and Illogwa Creek probably offer the most promise. On 

til e Hale River Sheet area, the gravels of the same rivers should 

yield water, and"the De Souza Sandstone is a possible aquifer which 

should be "intersected by deeper drilling. In the north-west part 

of the Hale River Sheet area bores sited on the flanks of the 

anticlines of Mereenie Sandstone might produce water. Any bore 

in the 80uth-eastern half of the area should eventually intersect 

the De Souza Sandstone and the siting of suitable bores will be 

governed by the cost of getting to the site, plus drilling to a 

deep aquifer. The same considerations affect boring operations 

in the McDills Sheet area. 
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Mis cellaneous 

There are few minerals of economic potential in the area. 

Building stone i s obtained for l ocal use from the Mereenie 

Sandstone and Pertnjara Formation of the Mount Ooraminna area and 

also from the Jay Creek Limestone near the Santa Teresa Mission . 

There are abundant supplies of limestone but these are of no 

commercial importance for lime . 

Ligni te of Tertiary B,ge has been found in the core cuttings 

from Yam Junction Bore but it .is suspected to come from too great 

a depth am is of too poor a quality to be of any economic potential • . 

Manganese and iron are present in the Goyder Formation and 

iron is also present in laterite of the Tertiary weathering profile. 

In several areas the Bitter Springs Format i on is covered by 

deposits of secondary iron oxides (e.g . 2 miles east-north-east 

of Mosquito Bore on the Alice Springs Sheet ' area). The deposits 

are small~ probably only a few thousand tons in one deposit, but 

are relatively pure . ' The oxid es show botryoidal, specular and 

stalactitic structures. The large areas of Bitter Springs Formation 

that were not examined during the mapping may be worthwhile 

prospecting far large deposits. 

The Rumbalara Ochre mines lie just to the south of the 

southern edge of the ,are~~J>saochre of a similar quaU ty to that 

at the mines i s likely to occur at the base of the Rumbalara Shale 

in some of the mesas in the south-east COITler of the Rodinga Sheet 

area . The Rumbalara Ochre Mine has closed owing to l ack of demand, 

and tilere is little likelihood of any active prospecting for ochre 

in the foreseeable future . 

Large deposits of gypsum are present in the dome structure 

6 miles south-west of Ringwood Homest ead and there is evidence 

throughout the Amadeus Basin of abundant gypsum and salt in the 

Gillen Member of the Bitter Springs Formation. Detailed in­

vestigations could reveAl oeposits of more valuable salts such 

as potash and nitrate compounds . 

• 

• 

• 

.. 
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