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FOREWORD 

This Record presents the results of an investigation of the Palaeozoic 

rocks of the Hardman, Rosewood and Argyle basins, in the East Kimberley region 

of Western Australia. The results of the fieldwork, carried out in 1962-63, 

were published in map form by Dow & Gemuts (1967) but this Record, which 

describes the formations mapped, was not issued. 

The Record proposes some changes to the stratigraphic nomenclature used 

by previous workers, and presents new field data. The results of mapping the 

Palaeozoic sequence in the eastern part of the Hardman Basin (in the Northern 

Territory) were presented in map form by Mendum (1972) and were discussed by 

Sweet, Mendum, Bultitude & Morgan (1974). Those workers' interpretation of the 

stratigraphy differs from that of Dow's (this work) for the western part of the 

basin and may ul timately lead to a remapping of the basin. The field data 
i 

presented in this Record are ~ade available so that future workers in the region 

will be better able to study 'the areas critical to resolving the stratigraphic 

problems. 

The original manusc~ipt has been modified as little as possible, and 

imperial units have therefor~ been retained for both thickness and distance 

measurements. Some references have been added to the text, but editorial 
I 
I comments, where they have been made, are shown in italics in order to disting-

ui sh them from the original t1ex t. 
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INTRODUCTION 

During 1963 the Dixon Range and Lissadell 1:250 000 Sheet areas in the 

northeast corner of Western Australia were mapped jointly by the Geological 

Survey of Western Australia and the Commonwealth Bureau of Mineral Resources 

(see locality map, figure 1). Although the survey concentrated on the 

Precambrian rocks, the Palaeozoic rocks east of the Halls Creek Fault were 

mapped in broad reconnaissance detail, and as a result it was found necessary to 

change some of the stratigraphic nomenclature used by Traves (1955). 

The purpose of this report is to present the information gathered on 

the Palaeozoic rocks, and to re-define some of the rock units. The Palaeozoic 

rocks of the Bonaparte Gulf Basin to the north are described by Veevers & 

Roberts (1968). 

The 1963 mapping was done by D.B. Dow, J.H. Latter, K.A. Plumb and 

D. Dunnet, of the Bureau of Mineral Resources, and R. Passmore and I. Gemuts of 

the Geological Survey of Western Australia; the southern part of the Hardman 

Basin was mapped in 1962 by J.W. Smith (Bureau of Mineral Resources) and 

1. Gemuts. 

PREVIOUS INVESTIGATIONS 

Hardman (1886) carried out the first geological investigation on the 

Palaeozoic rocks of this region. His was a very broad reconnaissance, and 

although he did not recognise the Cambrian age of the Tocks, his geological 

boundaries need very little alteration. 
I 

Surveys were later carried out by Jack (1906), Blatchford (1921, 1927), 

and Mahony (1922), but the first real advance on Hardman's work was made by Wade 

(1924), who assessed the pet'roleum prospects of the region and corrected many of 

the earlier misconceptions on the age of the rocks. In 1923 a bore was drilled 

to a depth of 408 feet (the Okes-Durack bore) near White Mountain in an 

unsuccessful bid to find oil. 

Matheson & Teichert (1948) made probably the greatest contribution to 

our knowledge of the Palaeozoic rocks of the area, and their work was consider

ably amplified by Traves (1955). Opik (1967) described the Cambrian faunas 

collected from the region d~ring Traves's and earlier surveys. 
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In 1969 the eastern papt of the Ha~dman basin, ~n the VictoPia Rivep 

pegion of the NopthePnTepPito~y, was mapped by BMR (Mendum, 1972; S~eet & 
otheps, 1974). Mendum pe-intepppeted some of the boundaPies published by Do~ & 

" Gemuts (1967). Opik (1970) published fupthe~ ~esul ts of his ~o~k on the 

tPi7,obite faunas coUected fpom the Ha~dman basin duPing the ea~lie~ su~veys. 

Jones (1976) ~evie~ed much of the ppevious wopk on the O~d Basin (the sedimen

tapy basin of ~hich the Hapdman, Rosewood and A~gyle stpuctu~l basins ape 

pemnants; McWhae & otheps, 1958) but did not have access to this Reco~d. 

STRATIGRAPHY 

Introduction 

The Palaeozoic rocks of the East Kimberley region were laid down on a 

basement of Precambrian rocks which include late Adelaidean glacial rocks (Dow & 

Gemuts, 1969). After the deposition of the late Adelaidean glacial rocks there 

was a long period of erosion during which most of the glacial rocks were 

stripped away. There followed in early Cambrian time a vast outpouring of 

tholeiitic basalt which gave rise to the Antrim Plateau Volcanics; these 

basal ts cover a large area in northern Australia (Bul ti tude, 1976). 

A short period of erosion followed during which soil profiles were 

formed on the Antrim Plateau Volcanics. A marine transgression in the early 

Middle Cambrian resulted in deposition of fossiliferous marine sediments called 

the Negri Group by Traves (1955). Traves subdivided the Negri Group into eight 

formations (Table 1), but in this Record four of those formations are combined 

into the Panton Formation. The Negri Group extends over much of the eastern 

half of the East Kimberley region, and at one time it probably formed a contin

uous cover east of the Halls Creek Fault. The Group is now preserved in three 

contiguous structural basins which are called the Hardman, Rosewood, and Argyle 

Basins. 

The youngest Palaeozoic rocks in the map area belong to the Elder 

Sandstone. Field relations between this unit and the Negri Group are uncertain, 

but the two units appear to be separated by an unconformity. The Elder Sand

stone is a correlative of the fossiliferous Ragged Range Conglomerate Member 

of the Cockatoo Formation, which is preserved north of the map area (Veevers & 

Roberts, 1968). 
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DETAILED DESCRIPTION OF THE ROCK UNITS 

Lithology -

Derivation of Name -

Type section -

Stratigraphic Relations -

Antrim Plateau Volcanics 

Tholeiitic basalt lava flows, and rare, thin, beds 

of basalt agglomerate, and quartz sandstone. The 

main area of outcrop is east of the Halls Creek 

Mobile Zone, but the volcanics crop out over much 

of the northern part of the zone; there is a 

large outli.e.r to the we:st of the map area in the 

middle reaches of the Margaret River. 

Hardman (1885) named the country underlain by 

basal tic volcanics south of the Ord River the 

Great Antrim Plateau, after the Antrim Plateau of 

Ireland, and therefore by inference named the 

Volcanics. David (1932) first used the name 

Antrim Plateau Basalts, but this was changed by 

Traves (1955) to Antrim Plateau Volcanics, because 

the unit contains tuff and agglomerate. 

The type area is the dissected volcanic country 

south of the Hardman Basin, named by Hardman the 

Great Antrim Plateau. No type section has been 

designated, although two sections were measured on 

the western margin of the Hardman Basin. These 

sections have been shown, incorrectly, as type 

sections on the Dixon Range 1:250 000 Sheet. 

The Volcanics unconformably overlie . the late 

Adelaidean Albert Edward Group and the Louisa 

Downs Group, and are overlain in the south by 

Cambrian Headleys Limestone. In the north the 

the 

: Volcanics I overlain by the early Middle are , 
i 

Cambrian Blatchford Formation and the Devonian 

Ragged Range Conglomerate Member. The surface of 

the Volcan~cs immediately beneath the Limestone is 
I I deeply weathered and ferruginised in places and 

I I probably represents an erosion interval. lr 

i 



Thickness -

Age -
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The greatest thi.ckness me.asured in the map area 

east of the Halls Creek Mobile Zone is 3280 feet 

near Bungle Bungle outcamp. 

Probably early Cambrian. 

The Antrim Plateau Volcanics have been described by Traves (1955) and 

the following remarks are intended to amplify his description. 

Most of the formation is made up of fine to medium-grained basalt, but 

it also contains some prominent beds of sandstone and some minor agglomerate. 

The basalt occurs as massive, concordant flows generally less than 100 

feet thick. Some can be traced in escarpments for several miles. Many of the 

flows are vesicular and contain amygdales of agate, chalcedony, calcite, and 

prehni te io The upper parts of most flows are more highly vesicular than their 

central parts, and there appears to be an increase in the proportion of amygdal

oidal basalt towards the top of the formation. Geodes up to 2 feet in diameter, 

lined with amethyst crystals up to 3 inches across, w,ere fo,und .in.basalt near 

Bungle Bungle outcamp., but they are rare. 

The.section of the Volcanics described in Table 1 was measured by chain 

and compass near Bungle Bungle outcamp. ! 

Five thin-sections of basalt from the type area were described by Joyce 

(1965) • They are all fine, even-grained augite basalt consisting of augite, 

labradorite (An ), chlorite, iron oxides, and kaolin. In one specimen the 
58-59 

augite has lamellae of exsolved orthopyroxene, and rare pigeonite, and two 

others contain interstitial quartz. Joyce stated (p. 127) "In general, there

fore, the Antrim Plateau basalts possess the characteristics of tholeiitic 
I 

basalts. The apparent lack of pigeonite or orthopyroxene in four out of the 

five specimens examined is contrary to the generalisation of Kennedy (1933) and 

Turner and Verhoogen (1960), but the remaining characteristics are far more 

compa ti ble"wi th the tholeiitic suite than with the alkaline olivine basalt 

sui te." 

The findings of Edwards & Clarke (1940), who described 21 specimens 

of basalt from the Antrim Plateau Volcanics from widely scattered localities in 

the Ord River region, support this conclusion. They stated that the basalts 

form a homogeneous petrographic province, intermediate in composition between 

undersaturated olivine basalt and oversaturated tholeiitic basalt. However, 

they stated that the affinities of the basalts are with the tholeiitic magma 

type. 
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Red-brown feldspathic sandstone forms prominent marker beds in some 

localities in the northern part of the region. One bed near the base of the 

formation is about 30 to 40 feet thick .and is a very persistent marker bed. It 

consists of friable, cross-bedded sandstone and contains interbeds of a massive 

breccia consisting of angular fragments of underlying sandstone bedrock in a 

ferruginous matrix. 

A sandstone bed at the base of the Antrim Plateau Volcanics near Ho.rse 

Creek Well in the Moonlight Valley is made up of. quartz grains of probably 

aeolian origin. The rock is friabie, and consists of spherical or ovoid grains 

of quartz and chert which are remarkably well sorted; they are all about 0.08 

mm in diameter and most are frosted. 

Agglomerate is a minor constituent of the succession in the map area. 

A band of agglomerate was seen in the formation in a creek 11 miles north

northwest of Turner Homestead: it is about 30 feet thick and consists of sub

rounded fragments of vesicular (almost scoriaceous) basalt up to 8 inches across 

in a highly indurated basaltic matrix. The andesite breccia near the top of the 

measured section at Bungle Bungle outcamp is probably a volcanic breccia, though 

it could possibly be a weathering feature. 

Agglomerate is more common in the north, and in the Glenhill Valley, 

north of the map area, there are several bands of basal tic agglomerate. 

In places, especially in the northern part of the East Kimberley 

region, the volcanics were laid down on a surface of quite high relief, possibly 

similar to that of the present day. This is exemplified in the Glenhill .area 

where flat-lying basalt fills a small valley and abuts against a near-vertical 

cliff. 

The thiclrness of the volcanics was measured in 3 places: north

northwest of Turner Homestead it is 3200 feet as measured on the airphotos; 

near Bungle Bungle Outcamp it was measured by chain and compass as at least 3280 

feet (Table 2); and near Mount Pitt it is about 2800 feet thick (measured on the 

airphotos). 

Soil profiles in the measured · section near Bungle Bungle outcamp 

indicate that there may have been 3 distinct periods of basalt outpourings, and 

that the formation was probably extruded over a considerable period of time. On 

the western side of the Hardman Basin the basalt immediately beneath Headleys 

Limestone is in places highly ferruginous to a depth of 20 feet. Thus, though 

the contact between the two units appears to be conformable (Harms, 1959; 

Traves,1955), this ferruginous layer may be the result of a long period of 

weathering before Headleys Limestone was deposited. 
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The basalt was extruded either in uppermost Adelaidean or in early 

Cambrian times. It lies unconformably between the Albert Edward Group, which has 

been radiometrically dated at -about 650 million years (Bofinger, personal 

communication), and the basal Negri Group which is early Middle Cambrian. 

NEGRI GROUP 

Constituent- Formations and 

Lithologies -

Distribution -

Derivation of Name -

Previous Nomenclature -

Hudson Formation: Ferruginous micaceous quartz 

siltstone and sandstone; uppermost unit. 

Panton Formation: Grey and brown sil tstone _and 

shale; rare thin beds of grey limestone. 

Linnekar Limestone: Flaggy, grey, fine-grained 

limestone. 

Nelson Shale: Grey to reddish-brown shale and 

fine-grained quartz sandstone. 

Headleys Limestone: Grey, fine-grained limestone 

containing chert nodules. Lowermost unit. 

Sediments of the Negri Group have been down-folded 

into the Antrim Plateau Volcanics in three separ

ate areas east of the Halls Creek Fault; these 

structural basins were called by Matheson & 
Teichert (1948) the Hardman, Rosewood, and Argyle 

Basins (Fig. 1). The original sedimentary basin, 

presumably covering a larger area than the three 

remnants, was called the Ord Basin by McWhae & 

others (1958). 

The group takes its name from the Negri River, 

which joins the Ord River at 128°52'E, 17°04'S, 

near the northern margin of the Hardman Basin. 

The sediments were first named by Mahony (1922) 

who divided them into two series, the Negri Series 

and the Mount Elder Series, names which were later 

used by Matheson & Teichert (1948), (see Table 1). 

Traves (1955) subdivided the Negri Series into 

eight formations, and changed the name to Negri 

Group to conform to the Australian Code of Strati

graphic Nomenclature. He included in the Negri 

Group the lowermost part of the Elder Series of 

Matheson & Teichert, and named the rest of the 

Elder Series the Elder Sandstone. 

t 

" 
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Age -
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Of Traves's 8 formations listed in Table 1, the 

Corby and Shady Camp limestones are thin and dis

continuous and cannot be recognised away from the 

type area; the Negri and Panton Shales are alike, 

and in the absence of the two limestone beds 

cannot be distinguished. Hence in this report the 

formations have been combined into one unit called 

the Panton Formation. The Hudson Shale of Traves 

is almost entirely sandstone and siltstone, so we 

have named it the Hudson Formation. 

The Group overlies the Antrim Plateau Volcanics 

with probable erosional unconformity, and is over

lain unconformably by the Elder Sandstone. 

About 1750 feet. 

" Earliest Middle Cambrian (Ordian Stage of Opik, 

1967) • 

Opik (1967) discussed the fauna f~om the Neg~ G~oup and its ~oZe in 

the e~ectiori of a fomal, stag~ (the Orodian stage) ~epT'e8enting the eaT'Ziest par't 

of the MiddLe Cambr'ian. The pan of the Negr'i Gr'oup bel,ow, and induding most 

of, the Panton F'orrmation is definiteLy Orodian (Opik, 1967), but the Hudson 

F'orrmation does not contain diagnostic fossiLs; it coul,d incZude younger' MiddLe 

CambPian str'ata. 

Li thology -

Distribution -

Derivation of Name -

Headleys Limestone 

Massive or laminated fine-grained grey limestone 

containing chert nodules in the lower part. 

In the Hardman, Rosewood, and Argyle Basins. 

The HeadleysLimestone was named by Traves (1955) 

after Headleys Knob, 11 miles south-east of Ord 

River Homestead. (129°00'E, 17°28'S approx.). 

II 



Type section -

Stratigraphic Relations -

Thickness -

Age -
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The type section was measured on the western side 

of the Hardman Basin three miles south of Dixon 

Range, at 1 28 0 1 4 ' E, 1 7 041 'S. 

Overlies the Antrim Plateau Volcanics with 

possible erosional unconformity, and is conform

ably overlain by the Nelson Shale. 

Between 120 feet and 180 feet. 

Probably early Middle Cambrian. 

The Headleys Limestone is resistant to weathering, and where it is 

gently dipping it forms cuestas, which in places on the south side of the 

Hardman Basin have an almost impenetrable karst topography. On the western and 

northern sides of the Hardman and Rosewood Basins the Limestone is nearly 

vertical, and fonns parallel-sided "walls" up to 50 feet high. 

The four sections measured on the western side of the Hardman Basin are 

similar, and consist of 30 feet of massive, fine-grained grey limestone contain

ing chert nodules, overlain by 120 feet of laminated and thin-bedded fine

grained grey limestone. Stromatolite domes between two and four inches across 

are common in the upper parts of the limestone, but are rare in the lower part. 

Beds of "two- tone" limestone were seen in . the lower part: ,these are composed of 

fine-grained grey limestone containing blebs, lenses, and thin beds of yellow, 

probably dolomi tic limestone. 

The limestone is between 120 feet and 180 feet thick in most outcrops 

and invariably is more massive and contains chert nodules near the base. It 

lenses out in the eastern Argyle Basin, and the Nelson Shale rests directly on 

the Antrim Plateau Volcanics (Plumb, 1967). 

Contacts with the underlying Antrim Plateau Volcanics were seen only on 

the western and northern margins of the Hardman Basin. In most places the 

.basalt has been ferruginised and silicified for 20 feet below the contact with 

the limestone, and this is taken as evidence of a period of weathering and 

possibly erosion before the deposi tion of the Headleys Limestone. No fossils 

have been found in Headleys Limestone, but it is part of a confonnable sequence 

which contains early Middle Cambrian fossils in its upper parti its age is 

therefore probably early Middle Cambrian. 
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Lithology -

Distribution -

Derivation of Name -

Type area -

Stratigraphic Relations -

Thickness -

Age ... 
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Nelson Shale 

Mostly grey, brown, or red shale and siltstone. 

Gypsi~ero.us. and _py.rLtic in places .• 

In the Hardman, Rosewood, and Argyle Basins. 

Nelson Shale was named by Traves (1955) after 

Nelson Creek (east of the map area), 26 miles 

east-northeast of Ord River homestead. (at about 

129°08'E, 17°20'S). 

The Hardman Basin. No type section has been 

designated. 

The fonnation lies conformably between the 

Headleys and Linnekar Limestones, except in the 

eastern Argyle Basin, where it unconformably 

overlies the Antrim Plateau Volcanics. 

Between 500 feet and 600 feet thick. 

No fossils other than Girvanella have been found 

in the shale, but as i t con~ormably underlies 

Linnekar Limestone it is regarded as early Middle 

Cambrian. 

The formation weathers readily, and forms rolling blacksoii plains. 

Exposures are confined to creek beds., and no sections are completely exposed. 

Matheson & Teichert (1948) measured 525 feet of calcareous shale south of the 

j unction of the Ord and Negri Rivers, but exposures in this area are poor. 

Probably the most complete section, of 591 feet, is given by the Okes-Durack 

Bore, drilled near White Mountain in about 1923 (Hobson, 1936); the log is 

quoted in Table 3. 

i"J 



Lithology -

Distribution -

Derivation of Name -

Type section -

Stratigraphie relations -

Thickness -

Age -
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Linnekar Limestone 

Fine-grained ·fossiliferousgrey limestone and 

minor marl. 

Hardman, Rosewood, and Argyle Basins. 

Named by Traves (1955) after Linnekar Creek, which 

joins the Ord River about 12 miles southwest of 

Ord River Homestead (128°44'E, 17°30'S). 

The type section was measured along Linnekar 

Creek. 

The limestone lies conformably between the Nelson 

Shale and the Panton Formation • . 

Generally between 50 feet and 70 feet thick, but 

ranges up to 130 feet on the western side of the 

Hardman Basin and is only 30 feet in the Rosewood 

and Argyle Basins. 

Early Middle Cambrian (Ordian). 

The Linnekar Limestone is slightly more resistant to erosion than the 

overlying and underlying formations, and it forms lowcuestas around the south

ern and eastern parts of the Hardman Basin. On the western and northern margins 

of the basin it dips more steeply, and is generally covered by soil or alluvium, 

but sufficient outcrop was found to prove that the formation continues around 

the basin. It also crops out around the Rosewood and Argyle Basins, al though 

poorly. 

The Linnekar Limestone consists of 10 to 20 feet of flaggy grey lime

stone overlain by 50 to 60 feet of platy grey or brown, fine-grained limestone 

containing thin marl interbeds. Ripple marks are common near the top of the 

formation. Six sections of the formation have been measured in the Hardman 

Basin; the maximum thickness measured was 130 feet in an excellent exposure 

west of the Dixon Range, but in other localities the formation is between 50 and 

70 feet thick (Traves, 1955). In the Rosewood and Argyle Basins the formation 

appears to be almost identical with that of the Hardman Basin. 
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Figure 2: Probable algal growths exposed near the Elvire -
Ord River junction in Linnekar Limestone. (G6072) 

Figure 3: Mount Elder photographe-d from the north. 
Resistant Elder Sandstone forms mesas up to 
500 feet above the Ord Plains. (G6800). 
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• The formation is richly fossiliferous in places, particularly near its 

• 

• 

e· 

• 

• 

• 

• 

• 

• 

• 

top. Abundant Redlichia and Biconulites species ·were found where the road 

joining Ord River and Turner Homestead crosses Linnekar Creek. The formation is 

also richly .fo.ssiliferous in the Nicholson River ,. near the mouth of the Negri 

Riv.er, and in the Elvire River three miles upstream from its junction with the 

Ord River, where stromatoli tes a re well exposed. In the other local.i ties shown 

on the 1: 250 000 geological maps only fragmentary fossils have been found. The 

fossil assemblage comprises Redlichia forresti, Biconulites hardmani, and 

Girvanella, and belongs to the Ordian stage of 6p ik (1967), i.e. earliest Middle 

Cambrian • 

Lithology -

Distribution -

Derivation of Name -

Type section -

Stratigraphic relations -

Panton Formation 

Predominantly brown, red, and grey micaceous sil t

stone, which is commonly calcareous. Rare thin 

beds of limestone and fine-grained calcareous 

siltstone. 

Throughout the Hardman Basin. Poorly exposed fine

grained sediments and thin limestone beds in the 

Rosewood and Argyle Basins probably belong to the 

Panton Formation. 

From Mount Panton, whkh is · ;30 miles southeast of 

the Ord-Negri Rivers junction, east of the !IIap 

area. 

Immediately west of White Mountain (128°56'E, 

17°16'S). The type section ~a~ measured by chain 

and compass in a small creek draining the north

western flank of White Mountain. 

The formation lies conformably between the 

Linnekar Limestone and the Hudson Formation. The 

contact with the Linnekar Limestone is gradational 

over about 20 feet, and the boundary is arbitrar-. 

ily placed where the sil tstOne becomes predomin

ant. In the type section the upper boundary is 



Thickness -

Age -
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the top of a massive . limest.one .( the .Corby 

,Limestone 'of Traves , 1955), but where this is 

absent the boundary is'placed at the change from 

pIa ty red-brown micaceous sil tston~ to thinly 

flaggy' .chocolate . .,-,brown sandstone. 

The type se,ction is 535 feet thick. 

Ea rlyf.llddle, C8IIilbrian (Ordian). 

.Mo.st of the Panton Formation weathers readily and forms sandy blacksoil 

plains in which outcrop is generally found only in the banks of creeks incised 

below plain level. The two limestone members are more resistant, and generally 

crop out as subdued cuestas. 

The roc.ks of the Panton Formation overlying the Linnekar Limestone ori 

the eastern side of the Hardman Basin (east of the map area) contain a greater 

propo :rtion of thin flaggy limestone. The sequence measured at Mount Panton by 

Matheson & Teichert (1948) is typical of this more calcareous facies ( see 

Table 4). 

The correlation of the sequence at Mount Panton with that in the type 

area ts riot certain. Traves correiated the two ten-feet-thick beds of massive 

limestone and the intervening 125 feet of sediments at Mount Panton with the 

lowermost massive limestone of the type area (Shady Camp Limestone). Such a 

marked thinning . to the west appears unlikely, and from a study of airphotos, the 

Mount Panton .sequence .. seems to correlate with the uppe'r part:.of the type area as 

shown in Figure 4, a correlation originally suggested by Matheson & Teichert 

(1948) • 

The change eastwards to a more calcareous facies is accompanied by a 

marked de.crease in thickness., The eastern margin of the basin of deposition of 

the Panton Formation was therefore probably not far east of Mount Panton. 

On the western side of the Hardman Basin the :masl;live~imeBtone beds aTe 

abs~Ilt, but otherwise ·the formation is indistinguishable from the type section. 

Unfortunately exposures are poor and the thickness of the formation could not be 

measured, but it does not appear to be markedly different from the type section. 

West of Dixon Range red-brown micaceous shale and sil tstone in the lower part of 

the formation contains spherical or oyoid green zones reminiscent of the 'zebra 

stone' (Blatchford, 1928) of the Adelaidean Ranford Forma tj,on (Dow & Gemuts, 

1969). In this locality there is a one-foot-thick bed of algal limestone which 

is possibly the lateral equivalent of the ten-foot bed of massive limestone near 

the middle of the formation in the type area. 

• 

• 

• 

• 

• 

• 

• 

•• 

• 

• 

• 
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Li ttle is lmown of the Panton Formation in the Rosewood and Argyle 

Basins because it is covered ·by sO.il and only thin beds of limestone and rare, 

small outcrops of shale ·and sil tstone were found. 

The fossil assemblage shows th~t the age of the formation is early 

Middle Cambrian (Traves, 1955). 

Lithology -

Distribution -

Derivation of Name -

Type area -

Hudson Forma tion 

Mostly flaggy, chocolate-brown, micaceous, quartz 

siltstone and sandstone. 

Known only in the . Hardman and Argyle Basins. 

After Hudson Creek, which drains the southwestern 

slopes of White Mountain (Traves, 1955). This 

formation was originally included in the base of 

the Elder Series by Matheson & Teichert (1948), 

but Traves (1955) rightly .considered that it was 

deposi ted in the same sedimentary cycle as the 

rest of the Negri Group. He therefore included it 

in the Negri Group. The rocks of the formation 

are almost entirely siltstone and sandstone, so we 

prefer the name Hudson Formation. 

The type area is the White Mountain region, and 

the type section was measured in Hudson Creek 

(12S05S'E, 17°15'S). 

Thepe appeaps to be an eppop in thefigupes given fop the type 8e~tion 

Lo~aLity, whi~h pLots within ELdep Sandstone nopth of White Mountain. A mope 

feasible lo~aZity, in out~pop of Hudson FOY'Trlation southwest of the mountain, is 

at 128°5?'JO"E, 17°16'S. In the light of the ~hanges made by Mendum (1972), 

discussed beLow, this type Locality may not be suitable at aLL. 



Stratigraphic relations -
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The Hudson Formation confonnably ove,rlies the 
I 

Panton Formation. For the' defini h .on of. the lower 

boundary see Panton Fonnation. In the type area 

the El~er Sandstone appe:ars ·to be conformable on 

the · Hud,son, Fo.mati·on', but regional mapping shows 

the contact to be a very slight angular unconform-

ity. The upper boundary is therefore placed where 

thinly-flaggy, fine-grained, quartz sandstone of 

the Hudson Formation changes to massive, cross

bedded Elder Sandstone. Elsewhe:re 'inthe Hardman 

Basin colluvium Ai:e.riv·ed . from the Elder Sandstone 

-o~bscures the boundary. 

Mendum (1972) and ~eet, Mendum, BuLtitude & Mo~gan (1974) incLuded the 

Hudson ShaLe of Troves (1955) in the Panton FOr'TTIation, not in the Hudson 

Forrmation. (in the sense of this Reco~d). Howeve~, they ~ecognised a uni t, which 

they mapped as Hudson F07'fTIation, within the ELde~ Sandstone as mappf3d by Dow & 

Gemuts (1967). This wsdone without 1mowLedge of the .definitions contained in 

this ReC!o7"li. ~eet & othe~s -(19.74). ar>gued that Dow &. Gemuts had not pLaced the 

bounda~y of the Elde~ Sandstone at the same strotig~phic LeveL as the unconfo~

mity ~eC!ogni8ed at, the base of the sandstone in the wester7/. Ha~dma:n basin, and 

that some Cambroian pocks had mistakenLy been inC!Luded with the sandstone. 

Thickness -

Age -

The type section is 477 feet thick. 

The only fossil species found in the formation is 

Biconulites hardmani; the stratigraphic position 

of the formation indicates an early Middle 

Cambrian age. 

Over most of the Hardman Basin the only outcrop is very subdued 

structural benches of more resistant sandstone; the rest of the formation is 

covered by sand or soil. 

Probable fossil jellyfish found by R. Passmore during regional mapping 

in 1963 were collected from . Piccanniny Creek, about two miles southeast of 

Piccanniny Yard. The fossils probably occur in the upper part of the Hudson 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



Figure 5: Fossil "jellyfish" from the Hudson Formation. 
( X5) • ( F 384 0 ) 

Figure 6: Fossil "jellyfishll from the Hudson Formation. 
(X4) • (GB2245) 
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Formation, but there is some doubt as to the exact locality, and it could not be 

found on a subsequent visit to the area. Two types of . fossil jellyfish' were 

found (Figs. 5 and 8), one of which is almost identical with a form collected 

frolll the M~ll!idean Ranford Formation near Mount Brooking 116 miles to the 

north-northeast (Dunnet, 1965). The specimen illustrated in Figure 5 is smaller 

than average, and most of the individuals collected are between one and two 

inches across. 

Some of the 'fossil jellyfish' in the Ranfopd Fopmation neap Mount 

Bpooking appeap to be cpystal casts, i.e. they ape inopganic, (M. Waltep, BMR, 

pep80nal communication). Howevep, thepe ape sevepal fopms ppesent at Mount 

Bpooking (Dunnet, 1965), and same of them do appeap to be imppessionB of 

opganisms. 

The Hudson Formation conformably overlies the Panton Formation and is 

therefore probably Middle Cambrian. 

Li thology -

Distribution -

Derivation of name -

Elder Sandstone 

The formation is composed of massive cross-bedded 

sandstone. 

It crops out in the northwestern and northeastern 

Hardman Basin, and also forms the Hardman Range in 

the southwestern corner of the basin. A small 

outlier of quartz sandstone 22 miles east-north

east of Flora Valley Homestead is also referred to 

the Elder Sandstone. 

The name Elder Series was proposed by Mahony (in 

Hobson, 1936), and used by Matheson & Teichert 

(1948) for the shale and sandstone overlying the 

fourth limestone unit of their Negri Series in the 

White Mountain region. Traves (1955) included the 

lower finer-grained part of the Elder Series in 

the Negri Group, and renamed the upper unit Elder 

Sandstone, to conform with the Australian Code of 



Type area -

Stratigraphic relations -

Thickness -

Age and correlatives -
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Stratigraphic Nomenclature. The name is derived 

from Mount Elder, six mi les northwest of White 

Mountain (12S055'E, 17°13'S). 

The type area is the White Mountain region. No 

type section was measured. 

The sandstone rests unconformably on the Negri 

Group in the western part of the Hardman Basin, 

and is also probably unconformable in the eastern 

part. 

The Elder Sandstone is about 1300 feet thick in 

the east. A section measured near Bungle Bungle 

outcamp is 650 feet thick, and although this was 

incomplete, the total thickness in the area 

probably does not exceed SOO feet. 

No fossils have been found in the Elder Sandstone; 

but it is probably a corralative of the Ragged 

Range Conglomerate Member of the Cockatoo 

Formation, of upper Devonian age (Veevers & 

Roberts, 1965). 

The Elder Sandstone forms rugged flat-topped mountains which are 

bounded by steep cliffs (Fig. 7). Closely-spaced joints in some places form 

deep chasms, or, more commonly, are silicified and stand out as prominent ribs. 

Scrub-covered sand plains have been formed by erosion of the sandstone. 

The formation is composed almost entirely of medium-grained quartz 

sandstone, which is red or pink on weathered surfaces, but white when broken. 

It consists of well rounded to sub-rounded, well sorted quartz grains and small 

amounts of ferruginous or sericitic matrix. It is massive or thick-bedded, 

ubiquitously cross-bedded, and friable. Outcrops generally have a silicified 

surface and the sandstone weathers with a characteristic cavernous outcrop. In 

the type area the upper parts of the sandstone contain pebbles of chert and 

agate which were probably derived from the Antrim Plateau Volcanics. 

• 

• 

• 

• 

• 

• 

• 
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Figure 7: Mesa of Elder Sandstone taken from south of Bungle Bungle 
outcamp looking eastwards. (GB2246) 
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In the type area, about 160 feet above its base there are three thin 

(two to four inches thick) beds of very highly ferruginous, fine-grained, quartz 

sandstone. The beds are either dark red-brown, and probably hematitic, or 

chocolate- brown ~lld probably Hmoni tic; the limoni tic beds cOlllIIlonly have a 

distinctive botryoidal surface. Similar beds were noted throughout the basin in 

the lower part of the Elder Sandstone, and with more detailed mapping they 

could prove to be valuable markers. 

On the western margin of the Hardman Basin the base of the Elder 

Sandstone is generally marked by a lenticular basal conglomeratic sandstone 40 

to 60 feet thick. It consists of cross-bedded sandstone, identical to the bulk 

of the Elder Sandstone, and contains scattered pebbles and cobbles of quartz, 

quartzite, and rare chert. The conglomeratic beds rest on an irregular surface 

eroded on the Hudson Formation • 

Between Dixon Range and Buchanan Creek, on the western and northwestern 

margins of the Hardman Basin, the Elder Sandstone rests unconformably on the 

Negri Group, and in Red Rock Creek it overlaps steeply dipping and eroded 

Headleys Limestone, on to Antrim Plateau Volcanics. 

On the eastern side of the Hardman Basin, the relationship of the Elder 

Sandstone to the Hudson Formation is less well known. Traves (1955) stated that 

sedimentation was continuous during the deposition of the Negri Group and the 

Elder Sand stone in the Middle Cambrian. If the Elder Sandstone is Devonian, as 

suspected, it is most unlikely that sedimentation was continuous. In the type 

area the contact between the two formations appears to be conformable, but is 

probably paraconformable: 210 feet of Hudson Formation is present between the 

two-feet-thick cavernous limestone bed (Table 5) and the base of the Elder 

Sandstone, while near Mistake Creek Homestead, about 12 miles to the northeast, 

there is only 30 feet of sediments between what is probably the same limestone 

and the Elder Sandstone. The difference in thickness was probably caused by 

erosion before the deposition of the Elder Sandstone. 

In view of the discussion on the Hudson FOPmation (see ppevious 

itaLics) it seems Likely that the contact descPibed above is a contact within 

the NegPi Gpoup, i.e. between the Panton and Hudson FOP<mations as mapped by 

Mendum (1972), and not between the Hudson FOP<mation and ELdep Sandstone. A pe

examination of aePiaL photog~phs confiP<ms that the majop change in photopattePn 

and topogpaphy is at a highep stmtigpaphic LeveL them that suggested in this 

Recopd (and by Dow & Gemuts, 1967). 
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The thinning of the sequence above the cavePnous limestone in the 

Hudson. F'onnation. could be due to either' str'atigr>aphic thinning or> er>osion. 

FUr>ther' mapping and a continued sear'ch for> diagnostic fossils is r>ecommended. 

Ne fossils have been found in the Elder Sandstone, but it is very 

similar to the Upper. Devonian Cockatoo Formation found to the north. wi th which · 

it is tentatively correlated. 
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TABLE 1 - SUMMARY OF PAt.:.AEOlOrC STRATIGRAPHY 

EAST KIMBERLEY REGION 

AGE NAME OF UNIT LITHOLOGY FOSSILS 

Matheson & Teichert Traves ( 1955) Th Is Record 
(1948 ) , 

Elder Elder Elder White and pink cavernous 
Series Sandstone Sandstone sandstone, basa I quartz 

DEVONIAN conglomerate In places 

IIncon formit 

Hudson Hudson Ferruginous micaceous sand- Fossil "Jellyfish", 
Shale Formation stone and su bord i nate red Blconulites hardmani 

si Itstone. Rare flaggy 
limestone. 

Corby LI me-
stone Panton Interbedded grey si Itstone, Glrvanella sp., B. hardmani 

LOWER Negri Negri River Negri shale, and subord I nate Redlichia sp., xystridura 
Shale Format ion II mestone sp. , Wlmanella sp., 

Negri Shady Camp B i I I I ngse I I a cf. humbol dt i 
Lmst. 

~IDDLE Panton 
Shale 

Series Linnekar Group Linnekar Limestone and marl. Red Ilch i a forresti, B. 
CAMBRIAN Group Limestone Limestone hardman i., Gi rvanella sp. 

Nelson Nelson Shale and siltstone, part I y 
Shale Shale . gyps i ferous and ca I·caroous 

rare th I n II mestone bed 5 

Headleys Head .1 eys Fine-grained grey I ime-
Limestone Limestone stone 

coss ible unconformit'! 

PROBABLE Basaltic Antrim Plateau Antrim Plateau tholeiitic basalt, minor 
LOWER Volcanics Volcanics basalt agglomerate, andesite 
CAMBRIAN Rocks and some dolerite. 

J 
o 

• • • • • • • • • 
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TABLE 2 

Se.ction of Antrim Plateau Volcanic.s mea.sured n.ear Bungle Bungle outcamp 

Thickness 
in feet 

200 
200 
400 
280 
265 

Apparently conformable contact with Headleys 
Limestone 

fine-grained greenish basalt 
amygdaloidal basalt 
purple vesicular basalt breccia 
purplish, green non-vesicular basal t 
amygdaloidal basalt 

-------------------soil profile-----------------------------------------------

150 
320 
170 
110 
210 
110 
250 

30 

olivine basalt 
purplish-grey basal t 
green basalt 
very vesicular basalt 
grey basalt 
medium~grained purplish-green pyroxene basalt 
purple ~coriaceous basalt 
purple basalt with chilled margins 

-------------------soil profile-----------------------------------------------

75 
'110 
200 

Total 3280 

purple vesicular basalt 
purplish-green basalt 
purplish-grey vesicular basalt containing many 
green zeolites 

Base not seen 

. ." I 



TABLE? - Lithological log of the Okes-Durack bore (after Hobson, 1936) 

Formation 
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Thickness 

( feet) 

7 

27 

24 

8 

49 

Li thology 

Reddish brown mudstone 

Bl ue flaggylimestone, with nodular fossils (Girvanella) 

Bl ue calcareous shale with thin seams of gypsum and thin 

bands of hard crystalline limestone and some pyrites. 

Fos~ils between 45 and 55 feet. 

Blue to grey limestone wi th npdular" fos.s.ils 

Grey, brown, and blue shale, with gypsum and hard 

streaks 

140 Brown mudstone with patches of blue crystals of gypsum 

(looks like a flaggy sandstone in places) 

12 

204 

24 

Grey shale with patches of blue 

Brown to reddish sandy mUdstone wi th bands of gri t , 

veins of crystalline gypsum and small crystals of 

pyrites 

Blue-grey shale 

139 Brown " sandy mUdstone, calcareous · in places 

2 Grey lim~stone, water rose to within 9 Seet bf the 

surfac·e 

21 

6 

125 

408 

Brown mudstone 

Thin limestone cap covering hard banded chert 

Grey limestone, crystalline, hard and massi~e. Gas 

noticeable in sludge. Petroliferous odour. Slightly 

foetid from presence of sulphur; brecciated chert in 

lower few feet 

Light blue to grey basalt 
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TABLE 4 - Type section of the Panton Formation 

Thickness 

( feet) 

Lithology 

Thinly flaggy to platy chocolate-brown sandstone and 

interbedded greenish-cream micaceous quartz siltstone. 

confonnable contact 

10 Fine-grained, grey limestone. Massive in the lower part, 

grading to platy at the top; wavy laminations are char

acteristic of the massive beds where chert nodules are ' 

common. 

170 Platy green and red-brown micaceous sil tstone, which 

grades into very fine-grained micaceous sandstone. Both 

are commonly calcareous. 

45 

10 

300 

Total:535 

Greenish-cream micaceous siltstone, which crops out very 

poorly. Thin plates of limestone crowded wi th 

Biconuli tes hardmani and containing rare trilobite 

fragments • 

Massive fine-grained grey limestone four feet thick, 

which grades upwards into platy limestone crowded with 

B. hardmani. 

Brown, red, and grey, sil tstone and shale., which are 

generally micaceous. Commonly calcareous and rarely 

gypsiferous. Rare thin beds of fine-grained limestone. 

conformable contact 

Flaggy to platy, blue to grey fine-grained limestone 
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TABLE 5 - Section of the Panton Formation measured at Mount Panton 

by Matheson & Teichert (1948) 

Thickness 

in fee t 

10 

16 

12 

12 

6 

19 

5 

24 

9 

20 

10 

135+ 

280+ 

Li th.ology 

Hard, massive limestone with Girvanella and Biconuli tee 

hardmani 

Grey shale, unfossilifeous 

Flaggy limestone with rich trilobite layers 

(Redlichia and Xystridura) 

Grey shale 

Flaggy limestone with abundant Xystridura 

Grey shale with Redlichia and Xystridura 

Flaggy limestone 

Grey shale 

Limestone with Biconulites hardmani and Wimanella sp. 

Grey shale 

Limestone with Biconulites hardmani and Wimanella sp. 

Grey shale with Redlichia sp. 

Hard massive limestone with Girvanella and Biconulites 

hardmani 

Red and grey shales, unfossiliferous 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

e · 

e 

• 

• 

• 

• 

• 

• 

Formation 

~ 
0 ..... 
u 
co 
e 
~ 
0 .... 
~ 
0 
til 

"1J 
;:l 
::c 

c 
o c· .... 

o u 
u co 
~ e 
co ~ 

Po. 0 .... 

TABLE 6 - Type section of the Hudson Formation 

Thickness 

in feet 

25 

60 

Li thology 

Medium-grained quartz sandstone which is massive to 

thick-bedded and contains ubiquitous cross-bedding 

probable unconformity 

Thinly flaggy, fine-grained, red, micaceous quartz 

sandstone with some red shale partings. Some ripple 

marks, worm tracks, and rare shal e pebbles are found in 

the sandstone. There are some interbeds , six inches 

thi ck, of green ferruginous quartz sandstone. 

Thinly flaggy to laminated, red, micaceous, siltstone 

and shale grading into predominantly flaggy quartz 

sandstone at the top. Swash ripple marks common. Beds of 

green fine-grained quartz sandstone between one inch and 

six inches thick are common. 

80 Thinly flaggy to platy, red, micaceous siltstone with 

very thin red shale partings. Some beds up to six inches 

thick of medium-grained quartz sandstone. Ripple marks 

common. 

45 Laminated green to lilac micaceous siltstone. Partings 

of subordinate red shale. 

2 Greenish-grey, cavernous limestone, which is slumped in 

places. Copper staining and cavity fillings common. 

Abundant Biconulites hardmani. 

75 Thinly flaggy, purple-brown micaceous quartz sandstone. 

Consists of medium-sized well-rounded grains of quartz 

in a ferruginous argillaceous matrix. 

165 Thinly flaggy to platy chocolate-brown micaceous quartz 

25 

Total 477 

10 

sandstone which grades into siltstone. 

Thinly flaggy to platy chocolate-brown sandstone similar 

to above. Interbedded with greenish-cream micaceous 

quartz siltstone. 

conformable contact 

I 

Massive grey fine-grained limestone . 
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