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SUMMARY 

MOst of the Auvergne 1; 250,000 Sheet area covers part of the 

Victoria River Basin, a sedimentary basin which ext"ends over about 

40,000 square miles of the north.-west c.omer of the Northern Territor,y. 

This basin consists essentially of Proterozoic eediments. 

It is hounded on its north.-west aide by Palaeozoic sediments of the 

Bonaparte Gulf Basin, and surrounded, almost completely, on other 

sides by Antrim Plateau Volcanics, of probable Lower Cambrian age. 

Atinor Archaean to Carpentarian basement rocks occur on the north and 

southwestern edges of the basin. 

In 1967 a party from the Bureau of Mineral Resources 

mapped the geology of the Auvergne. sheet, and adjacent areas. This 

was the beginning of a three':'year project to map the entire basin. 

Basement r ocks of Archaean or Lower Proterozoic and 

Carpentarian age in the far south-:west corner of the Auvergne Sheet 

area, are ext ensions of various units in the Halls Creek Mobile Zone • 

Sediments overlie basement rocks along the western maxgin of the 

mobile zone on the Port Keats 11250,000 sheet area. 

Two basically different successions of sedimentary rocks 

indicate two basically different regional environments of " deposition, 

or geotectonic units, inherent to the Victoria River Basin. These are: 

1. A stable shelf , or platform, of epicontinental type, called the 

Sturt Block, on which the basin sediments proper were deposited. 

Sediments which accumulated in this environment are found as a 

relatively undisturbed sequence of sandstones, siltstones, 

dolomites and minor glacial deposits. 

2. A mobile zone, which runs along the north .. west margin of the 

shelf area and contains a thick monotonous sequence of much 

faulted sandstone and siltstone. 

The two units are separated by a major thrust fault. 
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The mobile zone cQntaine four formations ; . the l ower three 

comprise the Fitzmaurice Group, the upper 1s the Laguna Formation. 

The Fitzmaurice Group consists almost entirely of sandstone' 

massive, coarse , and commonly texturally immatureJ with subordinate 

conglomerate and pebble beds. Minor siltstones occur. The Leguna 

Formation 1s mostl y siltstone with interbedded quartz sandstone. The 

rocks in the mobile zone are probably greater than 12,000 feet thick. 

Rapid lateral f acies changes and abundant faulting makes it difficult 

to determine the exact thickness . 

A summary of the stratigra~ of the stable shel t ist 

Duerdin Group (YOImgest ) 1000 + ft. thick 

Bulle River Sandstone 1000 + ft . thick 

Auvergne Group about 3000 ft . thick 

Bullita Group (oldeat) 2000 + ft. thick 

The Bull ita Group comprises dolomitic siltstone, dolomite , 

sil tetane, sandstone and chert . The carbonate content increases in 

ablUldance and purity towards the top. 

The Auvergne Group unconformably overlies the "Bullita Group 

and forms a.lmost two-thirds of the exposed Proterozoic rocks in the Sheet 

area. It is composed of seven conformable fOlll18.tions. The lower four 

consist mainly of quartz sands tone and siltstone , with minor dol omite 

and dolomitic siltstone . The upper three contain an abundance of dol omite, 

a.O.lOIlltl.C sl..ltstone ana. sanC1stone. Most 01· the formations are fairly 

consistent in their thickness and composition. 

The rocks in both the above groups show a.bundant sedimentary 

features characteristic of shallow_water and Bub-aerial conditione of 

deposition; t hey indicate a stable, mature environment. 

The Duerd1n Group unconformably overlies the BUllo River 

Sandstone and Auvergne Group and. cont aihs sahdatone , sil tst one 8.Yl.d sediments 

of glacial and f l uvioglacial origin. 

• 
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The age of the Victoria River Basin sediments is not 

accurately known. Only the Duerdin Group can confidently be correlated 

with previously established stratigraphy ~ in the East Kimberley region ~ 

and this group is between 700 and 800 million years old (late Adelaidean). 

The mobile zone sediments are possibly older than the sequence 

on the stable platform, although deposition could have taken place in 

both areas simultaneously. 

Tentative correlations with units in the East Kimberley Region 

indicate that the mobile zone sediments are early or middle Adelaidean, 

and that the stable shelf sequence is probably middle to late Adelaidean 

in age. 

No actual contact was found between rocks of the two tectonic 

units fOrming the basin. The contact is represented by the Victoria 

River Fault, the trace of which is mostly obscured on the gro1.D'l.d~· 

With the exception of very small ochre production, no minerals 

have been mined from the Auvergne Sheet area and the mapping in 1967 
found no further indications of potentially economic mineralization. 

Exploration for oil and coal is being carried out in the Bonaparte Gulf 

Basin. Oil seeps have been reported from Precambrian rocks in the area 

but, have not been SUbstantiated. Most water used in the area is 

obtained from permanent waterholes and dams. Some groundwater is 

utilised, and the geological mapping can be used to find potential 

aquifers. 



INTRODUCTION 

This report describes the preliminary results of 1:250,000 

Beale mapping of the Precambrian geology mainly in the Auvergne Sheet 

area in the Victoria River Basin in the Northern Territory. (Fig. 1). 

Mapping was carried out betwea, May and October, 1961, by a 

party of the Bureau of Mineral Resources comprising four geologists: 

l.R. Pontifex (~eader), C.M. Morgan, I.P. Sweet and A.G. Reid, and for 

a short time P.R. Durm. They were supported by three field assistants , 

a mechanic, a cook and a camp manager. Plarming of much of the .field 

work was based on geological photo-interpretation by W.J. Perry. 

The Precambrian geology of part of the Port Keats 1:250,000 

Sheet area was also mapped, and reconnaissance traverses made in the 

Delamere, Fergusson River and Cape Scott Sheet areas . It is intended 

to complete the mapping of the Victoria River Basin in 1969. 

Location and access 

The Auvergne Sheet area lies between longitudes 129° and 

1300 3Q.~E, and latitudes 15°5 and 16°5. It is bounded to the west by 

the N.T; ~ W.A. border, and to the north (in part) by Joseph Bonaparte 

Gulf (see Fig. 1). 

The main Katherine.-Wyndbam road cuts across the area. It is 

a gravel road, frequently impassable when the Victoria River, and minor 

un-bridged streams f"lood during the stmDller ='wet-season".-.. 
A:tces8 

(from KununUrra, 

tracks within the area comprise those to Legune 

W.A.), and Bullo ·River 5tation~, minor tr~cks alotig. 
' . 

the Keep River in the southwest, and through Bradshaw and the Koolendong 

Valley to the Fitzmaurice River in the northeast. Off the tracks it is 

generally only possible for vehicles to traverse valleys. Access to the 

north and central western portions of the Auvergne Sheet, was obtained by 

helicopter~· 

, 
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During the dry season, the Victoria River is tidal up to 

100 miles from its mouth; Timber Creek, near the upper tidal limit, 

has a tidal range of up to 7 feet. The river is navigable, by craft 

with a draft of less than about 5 feet, as far upstream as Timber Creek. 

Strong tidal currents;(up to 7 knots), mud banks, and occaaional rock 

bars make navigation hazardous. 

Habitation and indust;r 

There are no towns within the Auvergne Sheet area. The 

closest town is Kununurra (in W.A.), 24 miles by road west of the sheet 

area; it is linked to Perth and Darwin by regular air services . 

Wyndham, 70 miles west of Kununurra 1s linked by both air and shipping 

services. Katherine, on the Stuart Highway, is 180 miles by road east 

of the sheet area. Apart from a police station, a store, and a road 

maintenance camp at Timber Creek , the only habitations are those on 

Auvergne, Bulla River, LegtUle, and Bradshaw Stations . The total 

population is probably l ess than 200, the large majority of whom are 

aboriginals. Kl.D'lunurra has a population of about 1000, and Katherine 

about 2,000 • 

. The only . industry is cattle ra,l.smg. Holdings ' are large: 

(Auvergne 3,950 sq. miles, Coolibah 3,960 sq. miles, Legune and Bullo 

River each about 1200 sq. miles). The majority of cattle are .moved by 

road. train to the Wyndham or Katherine meat ... works. 

Climate' 

The climate is described by Traves (1955) as "a warm dry 

monsoonal climate .with a short rainy season in summer and a long dry 

season in winter lt
• The rainfall ranges from almost 40 inches in the 

north to just under 30 inches in the south, most of it falling between 

the months December to March, with lesser amounts in November and April. 

The remainder of the year is almost rainless • 
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The monthly mean maximum temperatures range from about 85° 

in June and July to about 100" for November to March. Me.en minimum 

temperatures range from about 50° in July to the high 100s in January 

and Februa.zyo 

VegetaE:.~ 

The vegetation of the whole area is characterized by a .. 
number of eucalypt species which grow from 20 to 50 feet high. They 

grow both on the ranges and tablelands t and on the flatter country 

which also includes open grassland. 

T~e hilly country has a thin cover of very poor 80il derived 

mostly from. weathering of sandstone and siltstone. It supports a cover 

of spinifex whioh grows in even the roughest areas, and annual sorghums 

(including !Icane-grass ll
) which grow on slopes with a thicker soil cover. 

The plains 7 generally with thicker soil cover, support better 

pastures t includ..in.g a..."lllual and perermial sorghums I kangaroo and spear 

grasses. 

W~tercourses are generally lined with paperbark trees • . Other 

distinctive trees in the area are the bosh (bottle tree) and a species 

of bauhinia .. 

Along the coast in the north, areas of mangrove and samphire 

"' .~Rociated wi th salt nats • 

.§...u.r'VtW methods 

The mapping of the Auvergne 1 :250,000 Sheet area was carried 

out mainly by Lanc..:.Rover and foot traverses, from a central. base camp. · 

The camp site was b!l a large permanent water hole in the East :Baines 

River~ i mile south of the Katherine---Kununurra road crossing. A launch 

was used to ... ,map along -:he Victoria and Fitzmaurice Rivers as far inland 

as Timber Creek on the Victoria, and to within 3 miles of the Koolendong 

Valley on the Fitzma~ice. Otherwi se inaccessible areae were visited hy 

helicopter ~ about 30 fl;\i-ing hours were logged. Much of the field 

mapping , particularly in the early part of the season, was based on 

geological hoto_inter retation by W. J. Per 1 678 • 

, 
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All plotting of field information was done on airphoto 

overlays. Air photographs covering the area, and available during 

1967 .are at a scale of 1=50,000 and wer~ flown by the R.A.A.F. in 

1948. (New photoa at a scale of 1:85,000 flown in 1967, were available 

Ul 196e). 

The overlays were compiled on Division of National Mapping 

phot~scale planimetric sheets. ·The ~esulting geological compilations 

were photographically reduced to 1 :250,000 scale, and the final 

geological. map compiled at this scale. The area covering the Bonaparte 

Gulf Basin was copied from the 1 :250,000 special map accompanying 

Veevers ",.. Roberts (196e). 

Previous geological investigations 

Geological work prior to 1955 is summarized by Traves (1955). 

One of the first Europeans to explore the Victoria River Basin area was 

J.1. Stokes who in 1837 navigated the Victoria River to about Timber 

Creek, and continued on foot to about the present Katherine road 

crossing of this river. Several very general geological observations 

were recorded (Stokes 1e46). 

H.Y.L. Brown (1895) first named sediments in the Victoria 

River Basin, referring to sandstone and shale which crop out in the 

scarps along the lower tracts of Victoria River, as the Victoria River 

Sandstone and Victoria River ~ha1e. 

Following Brown, several geologists reconnoitred the area and 

made broad, general correlations of the stratigraphy; these included 

Wells (1907), and Woolnough (1912). Mors recently Dwm, (1965), of the 

Bureau of Mineral Resources, made reconnaissance traverses through the 

area. Traves (1955) produced a map and report covering the area of 

present investigations at a scale of 16 miles to the inch. He named 

the entire sequence in the Victoria River Basin the Victoria Biver Group. 

Laing and Allen (1956), mapping an area in the Victoria River 

Basin covered by the Associated Freney Oil Fields N.L. Permit No.1, 

N.T., were the firs t to subdivide the Victoria River Group of TravesJ 

they established five formations and a composite unit, the Pinkerton Beds . 
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Harms (1959) produced a generalised map of part of the Victoria 

River Basin but hie stratigraphy complied essentially to that of Traves. 

Randal (1962) mapped part of the Victoria River Basin sequence 

on the Fergusson River 1: 250,000 Sheet area. 

The present investigation by the Bureau of Mineral Reso.uxces 

is the first complete and systematic geo~ogical survey done over the 

whole Victoria River Basin. 

PHYSIOGRAPHY 

Drainage 

The south-eastern three-quarters of the Sheet area is drained 

by a system of tributaries all f lowing into the Victor ia River. The 

major tributaries are the East and West Baines, Angalarr1, and Bullo 

Rivers and Paperbark and Lalngang Creeks. 

Tidal movements affect the wa.ter level in · the dry season J a 

maximum of seven feet ri se and fall may be experienced in the Victoria 

River at Timber Creek. The lower reaches of all tributaries are also 

tidal. 

Most of the major streams have a superimposed consequent 

pattern; the Victoria River in particular traverses acroas the strike 

nf A.lmost all the rock Wlits in the area. Lalngang and Paperbark Creeks 

are essentially subsequent streams developed along the trace of the 

Victoria River Fault. Minor tributaries, particularly in the Victoria _ 

Fitzmaurice Ranges, and, to a large extent, the Angolani River, are 

also subsequent. 

Physiographic divisions 

The main physiographic units of the Auvergne Sheet area are 

illustrated diagrammatically in Fig. 2. They have been largely controlled 

by variations in bedrock and broadly follow the structural trends; they 

reflect quite clearly the three basic tectonic units within the Sheet 

area. 

, 
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The Sheet area contains two of the physiographic subdivisions 

of the Ord - Victoria Region used by Traves (1955 ), after Paterson 

(1954). These are the Cambridge Gulf Lowlands in the northwest, and 

the Victoria River Plateau· over the remainder of the Sheet area. The 

Buperimposed nature of the major streams over the "Victoria River 

P1Etteau" sugges t s an ancient l and surface p:reviously covered this area. 

Subsequent uplift has resulted in dissection to produce the present 

land fO:Ims. 

We have subdivided the "Plateau" into five physiographic tmits. 

These are the Bullita Hills , Newcastle Range , Baines ~ Angalarri Plains, 

Auvergne ~ Bulla Tablelands, and the Victoria _ Fi tzmaurice Ranges~ 

The Cambridge Gulf Lowlands include the erosional remnants of 

Palaeozoic and Precambrian rocks and extend into the adjacent Cambridge 

Gulf Sheet area. They include a sub unit, the Tidal Flats . 

The Bulli ta Hills are restricted to areas of exposure of 

dolomite and dolomitic siltstone units in the far Bouth~east of the 

Sheet area. Low rounded and minor conical shaped hills are typical, 

commonly with "layer cake " structure . Some are capped by sandstone or 

chert. The drainage is characteristically dendritic, but is controlled 

in places by lineaments caused by faulting and, to a lesser extent , 

folding. 

The Newcastle Range is immediately north west of the Bullita 

Hills and is formed 'by outcrops of the resistant Jasper Gorge Sandstone . 

The Range is essentially a plateau; its surface is virtually a dip 

slope 'dipping about 50 to the north west; the trend of the Range 

follows the regional strike. 

The southem margin of the Range is an irregularly dissected 

scarpJ 1 ts northern boundary is where the Jasper Gorge Sandstone dips 

beneat~ the Baines ~ Angalarri Plains. 

Deep gorges are incised in the r apge by the Victoria and 

l3a.ines Rivers . Jointing is prominent and controls, the courses of minor 

tributaries • 
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The Baines - Angalarri Plains form a northeast-trending belt, 

about 20 miles wide, which extends -from the southern-central margin to 

the eastern-central margin of the Sheet area. Locally the belt is called 

the Whirlwind Plains. The Baines _ Angalarri Plains have developed on, 

and are essentially restricted to, outcrop of the Angalarri Siltstone. 

The Koolendong Valley in the north-eastern part of the Sheet area 1s 

similarly developed on this siltstone unit. 

The Victoria, Angalarri, East and West Baines Rivers, which 

cut through the plaine , form large alluvium-covered flats, with terraces 

along the Victoria River. Much of the plains is covered by residual 

soils , predominantly clayey, developed on the underlying siltstone. The 

plaine have a maximum elevation of 150 feet above sea level. 

In several areas, between the East Baines and Victoria Rivers 

thin sheets of Cainozoic gravels, possibly river gravels or piedmont 

deposits , are relatively resistant and give the plains a local relief 

of up to 70 feet. 

'Auvergne _ Bullo Tablelands. This is the most extensive 

physiographic unit in the Auvergne Sheet area, and includes the Pinkerton, 

Yambarra, and Spencer Ranges, plus a large area in the central western 

area occupied by the Bullo River Sandstone. It is a continuation of the 

''rablelands" of the Fergusson River Sheet area (Randal, 1962). Relief 

1s moderate. The highest spot, near Skinners Point, is 1130 feet above 

sea level. Local relief ranges to 900 feet (in the Pinkerton Range). 

The tablelands consist mainly of dissected plateaux, mesas ami 

cuestss; commonly they are structural benches bounded by scarps up to 

250 feet high. Benches are controlled by gently dipping,. resistant 

sandstone beds .from which the overlying soft beds are being, or have 

been stripped. Major consequent streams are deeply incised into the 

sandstone; minor tributaries are largely controlled by joints and fault. 

The tabl elands are extensively dissected, particularly in the north-east 

of the area. 

Much of the tableland surface follows the massive Pinkerton 

Sandstone. The central_western area consists of extremely rugged 

topography formed on the Bullo River Sandstone. 

• 

, 
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The Victoria ~ Fitzmaurice Rangej! are an extension of the Carr 

BQyd Ranges of "the adjacent 'Cambridge Gulf Sheet area (Plumb and Veevers. 

1965). It·- bontinues across the Porl Keats Sheet area to join the 

''Uplands'' of Randal (1962); in the Fergusson River Sheet area. This is 
some of the most rugged country in the Auvergne Sheet area : local relief 

is up to 650 feet; maximum e~evation above sea level however, is only 

about 700 f~et. The bedrock is mainlY .. ;interbedded sandstone and siltstone, 

faulted and jOinted. The physiographic unit coincides wi~h the Fitzmaurice 

Mobile Zone. 

With the exception of the superimposed Victoria 'River, drainage 

in -this l.mj:~ is largely subsequent; tl:le bedrock structure;" -particularly 

faults, produces an irregular dendritic pattem. Springs are common in 

places, particularly along ~arge fault scarps. 

Massive sandstones form either widespread areas of ' monotonous 

rugged topography or individual prominent ridges. Siltstone fOIms 

relatively low rounded hills. The basement rocks in the far south-west 

form low, rounded hills and prominent dissected ridges. 

The Cambridge Gulf Lowl~~ are in the north~west -part of the 

Sheet area, overlying the -Bonaparte Gulf Basin sediments. They consist 

of low-lying plains~ gradually increasing in elevation from sea level to 

about 50 feet where they meet the foot hills of the Victo:da _ Fitzmaurice 

Ranges. Erosional remnants of flat-lying Palaeozoic rocks, between 

Cockatoo Creek and the Legune track on the wester.n margin of the Sheet 

area, are continuations of the B-..:rt Range and the Weaber Range in the 

adjacent Cambridge Gulf Sheet area. 

The plains are generally covered by Cainozoic sand and soil; 

alluvial plains, apparently younger than the sand , have developed alon~ 

the main streams. The Keep ~ver has cut into i ts own ell uvium f or a 

depth of 30 feet or more? and between the Keep River and Legune extensive 

alluvial black soil has been deposited. 

The !,idal Flats are low-lying areas surrounding the estuaries 

of the Keep and 'Victoria 'Rivers, and minor coastal streams. In the 

lower reaches the flats are covered by mud and salt deposits end are 

subject to tidal and seasonal inundation. Inland they grade L~to emerged 

sal t and mud flats 1 subj ect only t·o seasonal flooding. 



12. 

Correlation of land surfaces' 

Within the Auvergne Sheet area three surfaces can be recognized, 

they can be equated with the mature weathering surfaces defined in the 

Northern Territory by Hays, (1967). 

North of Mount Golla Golla in the far north-east of the Sheet 

area, residuals of lateri tized Cretaceous rocks form the general plateau 

surface of the Auvergne _ Bullc Tablelands; these are believed to be 

r esiduals of the TelUlant Creek Land Surfaoe of Hays (1967), of which the 

Bradshaw Surface of Wright (1963) is a part. 

The Wave Hill Surface (Hays, 1967) is ane of advanced erosion, 

standing below and encroaching upon the Tennant Creek Surfaoe; it 

contains some remnants of the Tennant Creek Surface . It survives as 

dissected tablelands and accordant hill summits and can be traced, 

sloping gently, into the Joseph Bonaparte Gulf and· the Daly River Basin. 

It is represented by the main plateau suxface of the Auvergne _ Bullo 

Ranges, and in the general surface of accordant summits in the Bullita 

Hills, Newcastle Range, and Victoria ~ Fitzmaurice Ranges. 

The Baines - Angalarri Plains, other inland plains of the 

Victoria River Basin, major river valleys (notably the Koolendong 

Valley), and the . Cambridge Gulf Lowlands, are part of' the K<?olpi.nyah. 

Surface (Hays, 1967). It is the youngest surface recognized and i8 

encroaching into the Wave HUI Surface. 

STRATIGRA1'Hi 

Most rocks exposed in the Auvergne Sheet area are relatively 

undeformed sediments of Proterozoic age, deposited in the Victoria River 

Basin. Their age is uncertain but they are probably all Adelaidean. 

They lie on a basement of metamorphic and igneous rocks of the East 

Kimberley Region and Pine Creek Geosyncline, ranging in age from 

Archaean to early Carpentarian. 

' .. 

, 

I 
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Two distinctly different tectonic environments are found in 

the Basin, separated by the Victoria River Fault. Age relationships 

between the strata in either side of the fault are uncertain but it is 

tentatively thought that they are rough time equivalents. 

At least 12,000 feet, and probably much more, of sandstone 

and siltstone were deposited in the Fitzmaurice Mobile Zone, to the 

north-west of the Fault. These comprise the Fitzmaurice Group and 

Legune Formation. 

About 8,000 feet of sandstone, siltstone, and dolomite ~e 

exposed in the Sturt Block, to the south-east of the Fault. These 

comprise the Bullita, Auvergne and Duerdin Groups and the Bullo River 

Sandstone. Unconformities are common. 

The Proterozoic rocks are unconformably overlain, in the 

north-west, by Palaeozoic rocks of the Bonaparte Gulf Basin (Veevers 

and Roberts~ 1968); these are not discussed in this report. 

All the stratigraphic units in the Victoria River Basin are 

being formally named for the first time. 

The Precambrian stratigraphy of the Sheet area is summarized 

in Table 1 and more detailed summaries of' the individual Groups are 

given in Tables 3 to 7. Table 2 compares the new nomenclature vdth 

previous names p both published and unpublished, used in this and 

adjoining areas. Tentative stratigraphic correlations are given in 

Table 8. 

ARCHAEAN OR LOWER PROTEROZOIC 

The Halls Creek Group and Lamboo Complex form the basement 

rocks of the Victoria River Basin, and a summary of their lithology is 

given in table 30 

The basement rocks crop out in a 500.mile long arcuate belt 

which stretches from the coast near Derby in Western Australia to just 

inside the Northern Territory on the Auvergne 1:250,000 Sheet area. 

The Lamboo Complex is represented on the Auvergne Sheet area by the Bow 

River Granite and the Whitewater Volcanics, and their intrusive equiv­

alents. 
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HALLS CREEK GROUP 

Introduction 

The type area for the Ralls Creek Group is the Gordon 

Downs 1 : 250,000 Sheet area, where Do~r & Gemuts '(:;.iJ>969" ) recog­

nise four subdivisions. I n the Cambridge Gulf and Lissadell 

Sheet areas the group has not been subdivided. On the Cambridge 

Gulf Sheet ar ea the rocks consist mainly of quartz greywacke and 

slate, regionally metamorphosed to the low greenschist faciem 

with later contact metamorphism adjacent to the granite. 

Distribution and topographic expression 

Rocks of the Halls Creek Group crop out in the south­

west corner of the Sheet ares. They form a discontinuous belt 

running north-north east; it is twenty miles long and up to 

five miles wide. The rocks form dissected ridges with a maxi­

mum relief of about one hundred feet. Outcrop is poor. The 

photopattern is uniform and medtum toned . 

Contact relationships 

On the Auvergne Sheet area the Halls Creek Group is 

overlain by the Devon~~ 9ockatoo Sandstone. Five miles north­

nortir.:ea~t of Ernie Lagoon it is faulted against or over;(~·.;:.py 
•• J . 

what is thought to be the Legune Formation. All other contacts 

are either faulted or not exposed . 

On the Cambridge Gulf Sheet area (P~lJm.b snd Veevers 

1965) - lithe metamorphics are intruded by the Bow River Granite· 

snd overlain with a strong angul a r unconformity by the White­

\ia ter Volcanics." 

Lithology 

(a) In hand specimen nost of the rocks are green fine­

gra~ned phyllites with varying quantities of small (1 mm.) 

quartz grains. Euhedral andalusite prisms up to 5 mm . long 

are common on the eastern side of the belt. Quartz veins are 

not abundant, but in places contorted veins and segregations of 

quartz range in size from under 1 mm. to about 10 cm. There is 

no indication of bedding. 

-

, 
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TABLE 2 . RELATIONSHIPS BETWEEN PROTEROZOIC STRATIGRAPHY ESTABLISHED BY DIFFERENT WORKERS I N THE VICTORIA 

RIVER BASIN (EXCLUDING BASD1EN~' ROCKS) 

,H. Y .L. Brown 
1895 

Victoria River Sandstone 

Victoria River Shale 

Traves 
1955 

Victoria 
River 
Group 

Laing ~;. Allen 
1956 

Pinkerton Beds 

L _ _ ______ _ 

Coolibah Formation 

Skull Creek Limestone 
(& lateral equivalent) 

Timber Creek Formation 

--- ------

Randal 
1962 

Pontifex, r-forgan , Sweet, Reid 
1968. 

Duerdin Group 

Bullo River Sandstone 
Black Point Sandstone Member 

- --~ '-'--- "-i- '- '--- " - - _ ... . _-._ . . . _-_ .. _ .. . _- - . 

I Auvergne Group 
Yambarra Beds I Shoal Reach Formation 
(undifferentiated) I Spencer Range Sandstone 

I Lloyd Creek Dolomite 
. Pinkerton Sandstone 

Saddle Creek Formation 

; , 
i 
I 

Jasper Gorge Sandstone 

... r Bulli t~-Group -
! Bynoe Formation , 

. + 

i 
.. 1 
I 

Skull Creek Formation 

Timber Creek Formation 

Legune Formation 

Fitzmaurice Group 



AGE ROCK UNIT 

Bow River 
Granite 

" • .... 
0. 

1> Whitewater u 
0 Volcanics 
0 
.0 

~ .., 

TABLE 3. SUMMARY OF LITHOLOGY OF BASEMENT ROCKS 

MAP 
SYMBO~ 

I 

Bbo 

Bw 

. 

LITHOLOGY 

Coarse- grained and 
porphyritic biotite 
granite 

Acid lavas, tuffs, 
intrusive quartz-
felspar porphyry 

PHYSIOGRAPHIC EXPRESSION 

Boulders or piles of boulders 
lying on soil plain 

Low r ounded hillocks with 
little outcrop 

• 

RELATIONSHIPS 

Relationships not 
exposed, Intrudes 
Whitewater Volcanics 
and Halls Creek Group 
on adjacent sheets 

Overlain by probable 
Leguna Formation. 
Other relationships 
not exposed on this 
sheet. Overlies 
Halls Creek Group 
unconformably on 
adjacent sheets. ! f--+-... .-------'---.-- ----·- --_ .. · .. _ .. _ .. _ ... _i _ .. _. _. __ ._. ______ ..• --.. -.--... -. .• 

Ah - Slate, green schist I Dissected ridges with 
mica-schis t,andalus ite I little outcrop 

Halls Creek Group 

schist 

Overlain unconformably 
by suspected Legune 
Formation 

I_--'-_ __ ·· ______ ....l.... _ _______ -"--_· ____ ~~--····--··········-· · ··· . •. 
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(b) In thin section The most common rock type is chlorite -

quartz - sericite phyllite of the greenschist facies. Quartz 

rs.nges from zero to sixty . percent.: the grains are ragged and 

up to 2 iron . long. The chlorite replaces biotite l'lhich is left 

unaltered in a few places. The sericite (and minor amounts of 

muscovite) are extensively altered to a fine brown product. 

Aqdalusite is pseudomorphed by sericite. Accessory amounts of 

tourmaline and (?) apatite also occur. 

The rocks have a mar~ed foliation produced by the 

alignment of elongated quartz grains and sericite flakes. The 

chlorite flakes lie across this foliation suggesting that bio­

tite was formed during a later metamorphism. 

CARPENTARIAN 

WHITEWATER VOLCANICS 

Deriyation of name 

The rocks were named Whitewater Volcanics by Dow 

et a1. (1964). 

Distribution and topographic expression 

About one square mile of the volcanics crop out in 

the southwest corner of th~ Auvergne Sheet area. 

Twelve miles north- east of this outcrop, a three­

mile long belt of intrusive prophyry is probably the intrusive 

equivalent of the volcanics. The volcanics and intrusives form 

low, rounded hills with little outcrop. Fresh outcrop is res­

tricted to creek channels . The rocks give a monotonous medium­

toned photo- pattern. 



I b , 

Contact relatiQnsh~ 

'I'he volcanics are f aulted against the Burt Range 

Forma tion to the north , the Ralls Creek Group to the south a nd 

a r e overl ain by the Cocka too Sandstone to the east . 

The intrusives are adjacent to probable Legune Form­

a tion but the contact has not been observed. This rock is 

probabl y an intrusive equivalent of the Whitewater Vol canics 

as it contains abundant micropegmatite and also is similar to 

intrusives in the lower part of the volcanics on the adjacent 

Cambridge Gulf 1 :250 ,000 Sheet area . 

No rela tionships between the volcanics and the 

intrusives are exposed. 

In the adjacent Lissadell and Cambridge Gulf Sheet 

areas (Plumb and Veevers, 1,965) the Whitewater Volcanics over­

l ie the Halls Creek Group with a strong angul ar unconformity 

and are overlain by the Hensman Sandstone (possible equivalent 

of the lower part of the Fitzmaurice Group) . The intrusive 

porphyry in the lower part of the sequence "are similar to 

the Castlereagh Porp~yry of the Lamboo Complex which is con­

sidered to be comagmatic with the volcanics . This porphyry 

intrudes the \,!hitewa ter Volcanics and both are in turn intruded 

by the Bow River Granite" 

Lithc~ 

(a) Volcanics 

I n hand s pecimeu. Phenocrysts of euhedral and sub­

hedral ... rhite f .eldspar up t o 5 IIll!l long , and subhedral or 80-

hedrel light blue and brown quartz up to 2 mm. l ong a r e set in 

a grey-green cryptocrystalline grcundmass. Fine dark-~een ' 

chlorite roms aggregates up to 5 mID . long ; they 'may be 

pseudomorphs of a mafic mineral . possibly biotite. A slight 

foliation i s defined by partial a lignment of phenocrysts a nd 

c.:hlorite blebs. 

I n thin section. The proportion of andesi ne to micro-

cline phenocrysts is about 10 1 . Andesine phenoc r ysts a re all 

heavily or completely altered to sericite and epidote, a nd s ome 

are partl y repla ced by aggregates of calcite. Some contain small 

__________ -cr~e~c~t~.~n~gu~lar and rounded incl usions of fine chl orite . 

• 
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Some of the phenocrysts are composed of a mosaic of smaller 

grains • 

Most of the quartz phenocrysts are heavily embayed 

but the pyramidal form i s recognisable in same. 

Hicrocline microperthite phenocrysts are up to one 

mm. long : they are euhedral or subhedral and little altered. 

Subhedral grains of (1) ilmenit,e are extensively 

altered to (?) leucoxene. 

The groundmass is formed of interlocking grains of 

feldspar with quartz, chlorite and sericite. 

(b) Intrusives :, 

In hand specimen. The rock has a cryptocrystalline 

red-bro~m groundmass. Quartz phenocrysts are white, light pink 

or clear; they vary from anhedral to euhedral and are up to 

5 mm. l ong. Subhedral plagioclase phenocrysts are dark grey , 

and are up to 5 mm. long. Dark green chlorite occurs as 

vaguely defined blebs and streaks. 

In thin s ect ion . Quartz phenocrysts are embayed and 

corroded but some retain a bipyramidal form . Plagioclase 

phenocrysts are completely sericitised. A very fetf of the 

phenocrysts a re of alkali feldspar. These are subhedral, up 

to 2 rom . long and only s l ightly sericitised. Anhedra l grains 

of (7) leuc oxene are up to t Mm. long. Small flakes of 

chloritised biotite form irr egular grains and lenticular 

aggregates up to 2 rom . long~ Zircon i s inc l uded in the biotite 

flakes. 

The groundmass is formed of ragged grains of quartz , 

feldspar, and granophyric intergrowths of the tuo, and flakes 

of biotite and sericite. The grain size ranges from fine to 

nearly the size of the phenocrysts. 
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Lambea Complex- Bow River Gr anite 

Distri bution and topographic expression 

About five square mi l es of outcrcip:.of Bow River 

Granite are exposed in the south- west corne~ of the Auvergne 

sheet area. It occurs as sporadic boulders or, piles of boulders 

up to twenty feet high lying on the soil plain. 

Derivation of name 

The granite is extensive in the East Kimberley Region 

and has ,been defined by Dow and Gamuts (1969). 

Contact rela tionships 

The granite is overlain by the Cockatoo Sandstone . 

The area of outcrop is f l anked to north and south by meta­

morphics of the Ralls Creek Group, but its relationship to them 

was not established on this sheet area. On the adjacent 

Cambridge Gulf and Lissadell 1 :250,000 Sheet a r eas (Plumb & 
Veevers , 1965) the granite intrudes the metamorphics . 

Lithology 

The composition of the rock ranges from biotite 

granite to biotite adamellite , Textures range from coarse even 

grained to coarse porphyritic. 

In hand specimen. Rounded grains of blue opalescent 

quartz, subhedral green plagioc l ase grains and anhedra l white' 

or pink microcl ine grains are al l up to 0.5 cm long. In the 

porphyri tic variety ovoid tabular microcline phenocrysts are up 

2 Clll :'~~ ·.diameter. . Biotite forms segregations of similar size . r_. 

In thin section . The plagioclase ranges from ol i go­

clase to andesine, it is extensively altereq.;:.Jo sericite and 

epidote . Microcline microper thite for ms ragged anhedral grains 

with inclusions of plagioc l ase . The fel dspars are surrounded 

by mosaics of quartz grains of widely varying size . 

• 
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Graphic intergrowth between qua rtz and alkali feldspar is 

common. Green and brown biotite is assoc iated with muscovite, 

zircon and magnetite . 

PROTEROZOIC (Undifferentiated) 

Fitzmaurice Group 

Introduction 

The stratigraphy of the Fitzmaurice Gr oup (and Leguna 

Formation) is summarised in Table 4. 

The Fitzmaurice Group consists of the foll owing units, 

Laingang Sandstone 

Goobaieri Forma t ion 

(youngest) 

Moyl e River Formation (oldest) 

Together wit h the Leguna For mation they constitute the 

only Precambrian units within the Fitzmaurice Nobile belt , apart 

from the small area of Halls Creek Group and Lambeo Complex in 

the south-~rest of the Sheet area . They consist of thick a nd very 

monotonous success ions of sandstone w'ith varying amounts of 

conglomerate, grit and siltstone. O:t~ {li'~, tfhole they are photo­

geological units and are diff icult to distinguish in the field. 

Their differentiation is furt her complicated Qy very severe 

f aulting and apparent :f 'tilc:i.,.es changes . Therefore the geological 

boundaries as mapped in this belt are ques t ionabl e in some a r eas . 

In particular, the definition of t he geolo'gy' on Entrance I sland 

and the l and immediately to the south- west of it is uncertain . 

Thickness. 

The total thickness of the group i s difficult t ;·.t 

measure but more than 10, 000 feet a re exposeq in the northern 

part of t he Sheet area where all t hree units crop out 
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Moyle River Formation 

Distribution: 

The l~oyle River Formation crops out extensively in the 

central - northern part of the Auvergne Sheet area, and it also 

extends, within the Fitzmaurice "tobile Belt, into the Port Keats 

Sheet area • 

. Derivation of name; 

The name is taken from the Moyle River in Port Keats 

1 :250 ,000 Sheet. 

Reference a rea: 

10 miles north- east of Goobaieri Bay (Victoria 

River). 

Stratigraphic relationships: 

The formation is overlain, apparently conformably, by 

the Goobaieri Formation and i s faulted against rocks of the 

Auvergne Group along the Victoria River Fault . Its base ia not 

exposed in the Auvergne Sheet area, but it unconformably overlies 

sheared conglomerates of the Noltenius Formation in the Port Keats 

Sheet a rea. 

Lithology and thickness ! 

The formation consi~ts of sanClst:one wiJ.i.\,;~~ !.; -.;~!"t~. 

mostly massive, thin to thick bedded, f ine to coarse grained, 

and poorly to moderately sorted. Minor amounts of fissile s ilt­

stone , grit and pebble conglomerate also occur. Mud flakes, 

rock fragments and yellow , green and white clay occur both in 

fragments and interstitially , but are not abundant. The sand­

stone consists of sub-angular to rounded quartz grains many of 

which have secondary siliceous overgrowths. Sericite occurs 

both as a matrix (51') and pseudomorphing rocks fragments (or 

possibly feldspar). Zircon and tourmaline are accessories . 
• 
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TABLE 4. Sill-if<MRY OF STRATIGRAPHY J FITZMAURICE GROUP AND LEGUNE FORNATI ON - (FITZMAURICE HOBlLE BELT SEDIMENTS) 

ROCK UNIT 

Leguna 
Formation 

Lalngang 
Sandstone 

SYMBOL 

B1 

Bfa 

LITHOLOGY 

"Monotonous sequence of 
siltstone with interbedded 
sandstone 

Quartz sandstone, grit, 
conglomerate, 

-_ .... _-_.--/----------

Goobaieri 
§" Formation 
o 

Bfb Basal quartz sandstone 
with overlying siltstones 
and interbedded sandstone " " • o ." 

~ 
~ 
" ~ ." .. --4--::+----- ----------- --... ---

Hoyle River Bim I Interbedded massive and 
Formation bedded quartz sandstone 

with lesser siltstone and 
conglomerate 

-----+----- ---_ . . .. ~ _ .- ---_ .... 

THICKNESS 
(in ft.) 

200c+ 

4500+ 

2000+ 

3500+ 

PHYSIOGRAPHIC EXPRESSION 

Rugged hills with sandstone 
scarps varying to moderately 
low hills with stepped and 
rounded slopes 

STRATIGRAPHIC RELATIONSHIP 

I Conformabl y overlies 
! Lalngang Sandstone of 

I 
Fitzmaurice Group. Its 
contact with Palaeozoic 

I sediments in adjacent 
! Bonaparte Gulf Basin not 

---I-
exposed 

Varies f r'-"l extremely rugged 
topographj, much jointed 
and with p·rominent sandstone 
scarps to ~~dulating ranges 
in its I'}estern extent 

Forms l arge areas of no 
outcrop and forms low 
undulating hills and talus 
slopes below Lalngang 
Sandstone . Two sandstone 
bands form prominent 
ridges 

I 
! 

..•• _ . . _-- . f· 

Alternating hard and soft 
bands and severe faulting 
produces very rugged and 
inaccessible topography 
of benches, scarps and 
ridges 

Conformably underlies 
Legune Formations. 
Conformably overlies 
Goobaieri Formation 

Conformabl y underlies 
Lalngang Sandstone 
Conformably overlies 
Moyle River Formation 

Conformably underlies 
Goobaieri Formation. 
Unconformably overlies 
Nottenius Formation on 
Pt Keats Sheet area. 



Fig.3 Sandstone of Koyle River Fonnationl massive, 
fine to medium-grained. 
North side of Viotoria River, adjacent to Entranoe 
leland. 

GA/515(I.R.P.) 
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The thickness ~a difficult to determine accurately 

due to the 8%teDsive faulting in the area of outcrop. ~ 

minimum thickness of 3500 feet (estimated from air photos) 

is exposed six miles due north of Goobaieri Bay. 

Distinguishing features: 

Alternating hard Bnd 90ft beds and the severe fault­

ing in this unit produce a very rugged and inaccessible topo­

graphy of ~benches, scarpa Bnd ridges. On air photos the , ~ 

different lithologicsl types show up as different tones, pro-

ducing a banded pattern; this unit contrasts with the Lalngang 

Formation which has a uniform tone. 

Goobaiar! FormatioD 

Distribution: 

The Goobaieri Format~on crops out predominantly in 

the central-northern part of the sheet area and there are small 

areas of suspected Goobaierl Formation in the central western 

part of the ares. It may occur immediately south of Entrance 

Island but some, if not all of it has been removed by f aulting. 

Deriyation of name: 

The name 1s taken from Goobaieri Bay on the Victoria 

River. 

Reference area: 

In the nose of a syncline , eight miles north of 

Goobaieri Bay (lat, 15°05' S. long. 129°48' E) 

Stratigraphic relationships;. 

The formation is overlain by the Laln88ng Sandstone 

and underlain ~ the Moyle River Formation: both contacts are 

apparently confoI1ll&ble. The rock mapped. as Goobaieri Formation 

in the central western part of the Sheet area is so mapped. 

because it underlies what is suspected to be La:lngang Sandstone. 
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Lithol ogy and thickness: 

The major part of the formation consists of grey, 

green and purple , fissile siltstone interbedded with fine Bnd 
; ."". 

medium- grained grey sandstone . This part of" the formatio,n 

crops out very poorl y. A prominent friabl e , white, blocky, 

thin- bedded , medium- grained sandstone occurs i n the middle 

, of ·the sequence. 

The section in the reference area is: 

Overlain By Lalngang Sandstone 

Thickness 
(rt) 

160 Siltstone: light grey , fissile , 
becoming fine blocky thin bedded 
sandstone with ferruginous and 
micaceous par tings , towards the 
top . Hudcracks are common". " 

100 

15 

450 

Siltstone: 

Interbedded 
sandstone: 
bedded with 

511 tatons: 

grey fissile 

siltstone and fine 
laminated to thin 
mudcracks . 

grey fissile 

40 Sandstone: white, blocky thin 
bedded fine to medium grained 
moderate sorting friable due:. to 
soft white matrix-:. which booomes 
more abundant towards top. 

1250 .. Nainly no outcrop. with a few thin 

Total 2015 

outcrops of sands tone: grey-purple, 
blocky. medium grained. wel1 rounded, 
well ~orted. .-

In the central - western part' of the · S heet area the 

Goobaieri Forma tion consists of dark grey or green, fissile, 

l aminated shale and siltstone with minor thin (up to 3 feet) 

sandst.ones which a re grey or purple . blocky to massive , thin 

bedded and f~ne to medium grained. . . . . 

, 

• 
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Lslngang Sandstone 

Distribution: 

The Lalngang Sandstone crops out extensively in the 

centraJ. .. no:i:-thenl part of t he Sheet a rea both ' to the north and 

south of t he Victoria River. The bulk of the rock in the ranges 

immediately to the north of the Victoria River Fault in the 

."estern half of the seet a r ea has also been mapped as Lalngang 

Sandstone, but a definite correlation has not been possible 

because of severe faulting bah'aen the two areas. 

Derivation of name j 

The name is taken from TISlngang Creek, major 

tributary of the Victoria River, Auvergne 1 :250,000 Sheet area. 

Reference a rea: 

The reference area is in the ridge to the north west 

of Lalngang Creek . 

Stratigraphic relationships: 

The formation overlies the Goobaieri Formation 

apparently conformably. Twelve mil es south of Entrance Island 

it grades up into what is thought to be the Legune Formation. 

It is faulted against rocks of the Auvergne Group along some 

of the Victoria River Fault. 

Lithology and thickness: 

The formation co'r:wi sts of interbedded sandstone, grit , 

conglomerate and very minor siltstone and fine sandstone . Near 

Indian Hill the formation contains more siltstone than elsewhere , 

and little or no grit or conglomerate. The sandstone is pink , 

light brown or grey, massive but flaggy at the base of the 

formation , medium to thick bedded , medium to coarse grained and 

very poor ly to moder ately sorted. It is highly ferruginous in 

places . Hud flakes , and shale f'ragments are common. Cross 

bedding is very well developed. 
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The grit and conglomerate beds are up to one foot 

thick: the conglomerate contains rounded or angular pebbles up 

to one inch in diameter grit and conglomerate also occur as 

~ __ ~~6 in) lenses iD. .f~~~~-set beds of the sandstone. 

The sandstone e~1i.*Ws of sub-anfular to well r ounded quartz 

grains with siliceous overgrowths. Tourmaline and zircon are 

accessories . 

All thickneS9~~ were measured from 
~ the syncline in the central-northern part of 

alir- photos. . ~n 

the sheet about 

1500 feet of the formation are exposed . Four miles north- east 

of Bucket Springs about 2000 feet are exposed . Seven miles 

west of Bucket Springs about 4500 feet are exposed. Near the 

Fitzmaurioe River on the 'Port Keats 1 :250 ,000 sheet a minimum 

of 4000 f eet is exposed. 

Distinguishing features: 
'~t 
::'~~ 

In the field, the abundance of ~lbJe-conglomera te and 

grit beds, the scarcity of siltstone bed~:~~ the well developed 

cross bedding are distinctive •. The formation tends to form flat­

topped ranges . The fine jointing (produced by t he abundant cross 

bedding?), the small amount of soil cover and sparseness of 

vegetation a re very characteristic of the northern outcrops . 

The western outcrops have more soil cover and form more undulating 

ranges . North of the 'Victoria River the bedding planes form steps 

which are conspicuous on the air photographs. 

Legune Formation (new name) 

Distribution: 

The Legune Formation is confined to the Fitzmaurice 

r~obile Zone. I t e~:tends along the entire length of t his zone, , 
mostly along its northern margin , adjacent to the Bonaparte Gulf 

Basin . 

,-

• 



Fig.4 lIaaBive, thick bedcled ooa:~Be .. graired BLlldatone, 
LalI188ll8 Fe - ti • Lor 10m 'Ii p Bprin8a, 
Auvergne 11L50,()()t Sheet A:rea. 

IIA/514(I. E..P.) 

Fig.5 Sandstone of La.l'lgang Fozmat~om COal"S9, gritty, 
minor pebble beds, COL only arosa-oedded. 
Eight miles aou+,b-west cf I"1di~ "lill. 

JA/5°' (~.!I.)!. 1 
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Derivation of name : 

The name is derived from the Legune Pastoral I,eE.. se, 

the homestead of which is situated between the Keep and Victoria 

Rivers, in the N.t-I. part of the Auvergne Sheet area. 

Reference area: . 

The formation i s best exposed, (and most readily 

examined) within an area of rugged hills about 10 miles south 

and sou th - east of Lagune homestead. The type section, was 

measured 4 miles east of Alligator Springs on the Laguna track. 

Stratigraphic relationships 

The definition of a top and bottom to the Legune 

Formation, and hence its stratigraphic relationships, in some 

areas are not clear. This applies particul arly to the area in 

the south-west extremity of the mobile belt just north of Ernie 

Lagoon 'ilhere the unit forms a wedge betweeI: folded Auvergne 

Group which is faulted against Bonaparte Gulf Basin s ediments-. 

In other places the stratigraphic relationships are 

more definite. In the general area 10 miles south\<fest of 

Alligator Springs (on the Legune track), and a lso 10 miles 

southeast of Nap Springs , the Legune Formation conformably 

overlies the Lalngang Formation. 

Because of the local similarity in many respects of 

the Legune Formation and Lalngang Sandstone it is difficult 

t9 recognise the exact contact between them. In some areas , 

notably in the southwest end of the mobile belt, and southeast 

of Nap Springs, this contact may in fact be gradational. 

No rocks of Precambrian age were found to overlie the 

Legunel·Foramtion. For most of its extent, a long the northern 

margin of the mobile zone, it is adjacent to the Bonaparte Gulf 

Basin , and has a general northerly dip belo ... , sandy and black soi .! 

plains. The plains mostly overlie Phanerozoic sediments of the 

Bonaparte Gulf Basin. 
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No contact between the Legune Formation and these sediments 

was found , and the nature of the contact, apart from it 

obviously being unconformabl e , is ~own. Sandstone un­

conformably overlying rocks of t he Lamboa Complex near Erni e 

Lagoon are tentatively mapped as Legune Formation . 

Lithology and thickness: 

The Legune Formati on consists essential ly of a mon­

otonous sequence of interbedded sand~one and siltst~~ 
(see fig' .'~~:xposed sec t ions of up to 2000 feet of this 

lithology are common in the area south and south- east of Leguna 

homestead - e . g. at Transit Hill. 

Typica lly the sandstone forms hard bands (commonly 

cliffs) between 1· foot and 25 feet thick. In the Transit Hil l 

and Alligator Springs area individual sandstone bands can be 

traced for up to 12 miles . However in the central part of the 

area , south of Legune massive sandstone bands are few and the 

rocks consist mainly of siltstone and fine sandstone . 

The sandstone i s reddish and very da rk grey on the 

lTea thered surfac e , light grey and white when f r esh; medium 

grained, and var iably flaggy , bl ocky and massive. Thin 

lamellae and lenses of siltstone and muds t one , mud- flakes , and 

minor sericite ar e common i n the sandstone . Rarely , discon­

tinuous grit and SIlllGl pebble bands occur in the sandstones . 

"'"~ .ill~\::!.1:utro.u.ea. ilner seciimen'ts range Irom very 

fine siltstone to fine sandstone; they contain variable pro­

portions of sand and s ilt . These rock types pr obably form 

up to 70% of the formation . They are generally fissile , and 

occur i n bands up to 200 feet thick between sandstone bands . 

The sil tstone is generally chocol ate brown and in pl aces 

ferrugir..ous and sericitic; some is dark grey- green . 

• 



Fig.6 Lagune Fbxmationa showing monotonous sequenoe 
of siltstone with abundant interbeds of sandstone. 
11 miles south-west of Alligator Springs. 

GA/603(r.p.S.) 
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Ripple marks, mud cracks, current lineations and 

cross bedding are common in some areas but not in others ~ 

Accumulations of irregular tubular structures on some bedding 

planes appear to be mud cracks, or small troughs caused by 

desiccation , which have been filled, by subsequent desposition 

of sediment. 

In some sections a vertical gradation from relatively 

poorly sorted , thick-bedded medium to coarse sandstone through 

to ... ,e11 sorted , thin-bedded fine sandstone and siltstone can be 

r ecognised over thicknesses of 15 to 30 ft. 

'rhe follo."ing section ti!lS measured 4 miles east of 

Alligator ~rings (on the Legune track), and is typical of the 

Legune Formation on the Auvergne Sheet area . 

Thickness 
(ft) 

70 

160 

10 

48 

120 

55 

5 

80 

10 

145 

170 

55 

5 

Lithology 

Sandstone: fine, blocky, thin bedded , 
quartzitic 

Nainly sandstone scree covering siltstone 

Sandstone: Fine grained, thin bedded . 

Bl ocky sandstone scree covering coarse, 
fr~able thin bedded sandstone 

Sandstone: fine grained, thin bedded , 
massive in bands of up to 4 ft thick. 
Intercalated with 4 in. to 8 in. bands 
and lenses of shaley siltstone. 

Silty sandstone : poorly sorted; arr~dant 

Sandstone: massive , fine grained . 

Largely scree covered; some exposure of 
sandy siltstone . 

Sandstone: fine grained, thin bedded 

No outcrop , scree covered slope 

Sandstone: fine, silty and thin be~dedi 
interbedded medium-coarse thick- bedded 
sandstone. Fine cross-bedding, rippl e 
marks and abundant mud clasts . 

Reddish, shaly siltstone. 

Sandstone: fine to medium grained , thin 
bedded, ripple marked 

cont. 
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(ft) 
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Lithology 
Top of hill 

95 Siltstone: grey- green; minor thin sand 
lenses 

10 Sandstone: massive, medium grained, 
rippl e marked. 

250 f4ainly scree covered slopes , poor 
exposure of ~dy siltstone. 

Total 1288 ft. 

Base of hill 

Twenty thin- sections of II sandstones" from different 

beds in the area south of Legl.l'le Here examined . mainly in an 

attempt to detect variations which are not evident in hand 

specimen . 

Almost .dthout exception the sandstone is ortho­

quartzite (PettijOhn~11957). Some grade to metaquartzi tea. 

It generally contains " ~eater than 9% 'luartz in its detritaJ. _ 

fraction; accessory minerals in order of abundance are tourmJ.~ne. 
" "" .... ' 

zircon, rutile and muscovite. The proportion of cement in the $ ,' 
rocks r anges from 2Q~ ferruginous and/or clay , to nothing. 

Secondary quartz overgrov,ths commonly surround the quartz grains. 

~lost of the rocks examined are<',ifie'dium to fine grained , and . ':,' 

commonly grade into siltstone, Nost a re 'I',ell sorted. 

that they are very mature s ediments, normally with a very l ow 

porosity. Host contain interlocking quartz grains, associated 

with recrystallisation and strain effects in the form of 

striat,ions, fracturing of grains and distortion of muscovite 

around ql.l4Xtz grains. 

There are no significant variations in the composition 

of the 'sandstones' , 

North of the Legune area the Legune Formation generally 

conta ins more siltstone, and in the Hadj ellindi Valley area , 

north of the Fitzmaurice ~iver (Port Keats Shee-t .area) it is 

almost entirely siltstone. 

• 
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In the south-west of the mobile belt the Legune 

Formation contains a greater proportion of sandstone; also 

the sediments are more gritty, some are poorly sorted, and 

generally less mature then described above. 

The following section was measured through the 

Legune Formation, 12 miles north north east of Ernie's 

Lagoon. 

Thickness 
(rt) 

20 

210 

443 

55 

229 

34 

261 

237 

Total 1504 Ft. 

Description 

Victoria River Fault 

Siltstone: red-brown to grey, flaggy to 
· fisS'i~~:.· 

No outcrop, (probably siltstone) 

Sandstone ,.rith intel'o~Q;!led granule 
sandstone and siltstone. Coarser sedi­
ments poorly sorted. MU"d cracks common 
in siltstone. 

Granule sandstone; interbeds of finer 
poorly sorted sandstone and siltstone. 

Granule sandstone ; grey, massive to 
flaggy. Iron stained matrix, siliceous, 
angular quartz gr~ins up to 2 mID. ? 
minor feldspar grains. 

No outcrop; minor "sub-outcrop" of inter­
bedded well sorted sandstone and poorly 
sorted granule sandstone 

sandstonj: coarse, poorly sorted (t mm. 
to 2 mm. Hematite-stained, sericitic 
matrix. Flaggy, thin to thick bedded. 

Sandstone, thin bedded, coarse, well 
sorted. Ninor interbeds of poorly 
sorted ~anule sandstone containing 
coarse (2 mm.) angular quartz grains. 

Sandstone: grey, blocky, thin-bedded, 
coarse, well sorted, iron-stained clay 
matrix. 

Gradational boundary with underlying 
Lalngang Sandstone. 
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Distinguishing features 

Thick monotonous sequences of i nterbedded siltstone 

and sandstone, with the siltstone generally comprising up to 

70% of the section are typical of this unit. The character of 

the siltstone, and the gross lithology differ s from any unit 

belonging to the stable shelf successi on . It also differs from 

the other formations in the mobile belt which consist mainly 

of generally coarser grained , relatively poorly sorted sandstone, 

and show much more drastic lateral facies variations. Structural 

deformation, particularly faulting , a lthough fairly common in 

the Legune Formation is genera l l y less ma rked than in the other 

formations . 

Although Borne sandstone bands in the unit form rugged 

cliffs (e . g. Transit Hil l ) the unit as a whole generally forms 

less rugged country than other formations in the mobile belt. 

Palaeogeographic significance " 

The Legune Formation is the last observed unit to 

have been deposited in " 'th~" ~n:obile z one. The sediments are more 

mature than in the underlying formations which indicates re­

latively more stable conditions during the later history of 

deposition in the mobile zone. Most sedimentation was apparently 

submarine, with alternating influxes of sand and silt in various 

propor"t:l.ons • .rfi?u4f.icra9ks and other sedimentary features however 
"" " "" . 

indicatE( that the environment was probably deposited in fairly 

shallow water . The less mature sediments in the southwest end 

n~ t.hp. mnhile zone su~~sts relative instabilitj in this a rea 

duri ng the deposition of the Leguna Formation. 

BULLlTA GROUP ( new name ) 

The stratigraphy of the Bullita Croup is summarized in 

table 5 . The group occupies a triangular area in the south­

eastern corner of the Auvergne 1 :250 , 000 Sheet area bordered to 

the northwest by the Newcastel Range . I t crops out extensively 

further to t he south and east, on the \~aterloo , Delamere and 

Victoria River Downs 1 :250,000 Sheet areas. 

• 



Rock Unit 

Skull Creek 
Formation 

Bardia Chert 
Member 

Timber Creek 
Formation 

TABLE 5 

Bbs 

Bbm 

Bbt 

• 

SUhMARY OF STRATIGRAPHY - BULLITA GROUP (ON AUVERGNE 1: 250 ,000 SHEET AREA ). 

Lithology Thickness 
(in ft.) 

Dolomite: stromatolitic, 
silty and sandy; dolomitic 
Biltstone and fine - grained 
sandstone; thin chert 
lenses 

Chert: laminated, massive 
. brecciated . Grey to pink 

and red brown in colour 

Sil t etane, 
siltstone, 
sandstone, 

dol omitic 
fine - grained 
dol omi te 

i 

415 
(minimum 
excluding 
Bardia 
Chert 
Member) 

Up to 
100 

320 
minimum 

I 

Physiographic 
Expression 

Low rounded hills where 
not capped by Jasper 
Gorge Sandstone . Dendritic 
drainage pattern except 
where structurally complex 
- drainage then controlled 
by faults and folds. 

Forms flat cappingsof 
She on many hills, . 
commonly edged by a small 
cliff. Also as st~ep 
ridges where. structurally 
complex . '. 

"Layer cake" low· rounded · 
and conical hills, reflects 
the alternation of hard 
and soft layers in the 
formation. 

.... 

Stratigraphy 
Relationships 

Overlies and may be 
partly intertongued 
with Timber Creek 
Formation. Overlain 
unconformabl y by 
Jasper Gorge Sandstone 

At top of Skull Creek. 
Overlain unconformably 
. by Jasper Gorge 
S!llldstone 

Conformable with, 
and underlies, the 
Skull Creek Formation 

Remarks 

Brecciation result 
of partial collaps 
and subsidence of 
this chert into 
probable sink hole 
cavi~ie.!? in the 
underlying Skull 
Creek Formation. 
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The Bullita Croup comprises three formations, the 

Timber Creek, Skull Creek and Bynoe Formations. 

The group is overlain unconformably by basal formations 

of the Auvergne Group. which in this area is thl ~a8per Corge 

Sandstone . 

Total thickness is unknown, as the base of the 

Timber Creek Formation is not exposed, but about 800 feet of 

Bullita Group is exposed on the Iluvergne 1 :250,000 sheet area, 

The Bynoe Formation crops out on ~eighbouring sheet areas , 

but not on the Auvergne Sheet area-.. 

Timber Creek Formation 

Distribution 

The TLmber Creek Formation on the Auvergne 1 :250,000 

Sheet area crops out in an area of about 200 square miles to the 

south and south- west of Timber Creek store in the south east 

corner of the sheet area. It is exposed in the scarps and 

valleys below the Jasper Gorge Sandstone and is almost flat lying, 

From the Auvergne Sheet area this unit extends to the 

east onto the Delamere j and to the south onto the Haterloo Sheet 

areas. 

Derivation of name 

The name Timber Creek Formation was originally given 

by Laing and Allen (1956) to what they considered to be a lateral 

facies variant of the Skull Creek Formation. This name is re­

tained . The extent :of the unit as defined by Laing and Allen is; 

slightly greater than mapped in 1967. but the general reference 

area is the same . 

The name is derived from Timber :Creek, a tribv.tary of 

the Victoria River. a nd also the name of .<l small settlement on 

the main highv;ay on the Auvergne 1 :250,000 Sheet a rea, 
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Reference area 

The type section is in the scarp about one mile 

'rlest-- notth-west of the Timber Creek store . 

Stratigranhic relationships 

The stratigraphic rela tionships with the Skull Creek 

Formation are discussed in the section on the ' ~tter formation. 

The base of the Timber Creek Formation 'lias not observed in the 

Auvergne Sheet area but may be defined in subsequent mapping 

of areas t o the south and east . 

Li tholoBY and thiclmess 

The Timber Creek Formation is well exposed in a scarp 

formed by a water fall a bout 1 mile west- north- west of the 

Timber Creek store . The sediments are almost flat lying ; the 

sca rp is about 400 ft . high, and is capped by Jasper Gorge 

Sandstone. Timber Cr~ek Formation is exposed in the Im~er 

250 feet and for 20 feet just beloH the Je.sp'er Gorge Sandstone. 

The lo\o,er 250 feet of the sequence consists of thin­

bedded inter calated bands of the following rock types . listed in 

approximate order of abundance . 

(a) Silty dolomite and dolomitic siltstone . 

(:b)' Fine to very fine quar tz sandstone. 

(c) Fissile siltstone and mudstone . 

(d ) Dolomite 

These r.ock types and combinations of them ar e thin 

bedded to laminated , they form bands up to 10 inches thick which 

a re consistent along strike for up to 200 feet . The bands are 

intercalated . and random alternation of them makes up t he exposed 

250 feet forming the scarp . 

The silty dolomite may b~ laminated or massive . i t is 

extremely f i ne- grained and greenish grey or reddish broun . 

Commonly it contains chocolate mud f l akes up to 1 mm. acr oss . 

but excepting the mud flakes the rock i s fairly '\<lell sorted 

and homoge~eous . 

, 

• 



Fig.? IlLayer Cake ll topography in rounded hilla of Timber 
Creek Formation. Thin hard banda are mostly dolomite. 
Gentle slopes, dolomitic siltstones and siltstone. 
Flat top of bills in far distance, Jasper Gorge 
Sandstone. 

Photo looking NW from Bullita track, ~ mile south of 
Katherine road intersection. 

GA/52HI.R.P. ) 

Fig. 8 Section through Timber Creek Formation in cliff 
~ mile NW of Timber Creek Store. Shows thin­
bedded sequence of Siltstone, sandstone and 
dolomite. Scale indicated o.r persons arrowed. 

GA/513(I.R.P. ) 
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In thin-section the dolomitic siltstone (ore silty 

dolomite) consists of silt-size quartz grains vemented by a 

fine- grained do l omitic matrix. In same banda Bubhedral 

crystals of dolomite up to 0.2 mm , for m small agregates , and 

in places they form tra ins along bedding planes. Up to 5% 
barite in small lenses l ocalised a long bedding planes t~S 

found in one section. Common accessory minera l s are tourmal i ne, 

zircon, sericite , chlorite and fe ldspar. It is common to find 

slight variations in grain size, and in the amounts of silt 

and carbonate between l amellae and fine lenses in anyone 

specimen . 

The fine sandstone is thin bedded and laminated and 

onl y contains minor dolomite . It commonly shows ripple ~rks 

and fine- scale cross-bedding. Very fine sand lamellae within 

dolomite banda a re common and these shot., very fine sets of 

migrating fore set beds , and small cut and fill struotures . 

The siltstone and mudstone are characteristically 

chocolat e, grey- green and green. Thay are fissile and mud 

flakes are oommon ; pseudomorphs after halite and preserved 

mud craoks are also present . 

The dolomite consists of extremely fine- grained 

massive dol omite grains . It contains minor diss eminated and 

broken trail s of silt size qUartz grains. Thin bands of chert 

up to til thick ?ccur in some dolomite beds . 

The 20 feet exposed below the Jasper Gorge Sandstone 

consist of siltstone and mudstone which are r edd ish brown, grey , 

and laminated at the top and grade down into thin- bedded reddish 

brown do l omite which for m bands up to 2 feet thick. 

Elsewhere near Timber Cr eek exposure of this formation 

below the Jasper Gorge Sandstone i s generally poor. One ex­

ception is a cl iff on the south side of the Victoria River, ~ 

miles N.N.E . of the Timber Creek store which shows a simila r 

sequence to the lower part of the exposure described above . 
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A rock bench at water level , adjacent to the junction 

of Timber Creek and the Victoria River , consists of a buff- grey 

dolomite containing irregular bands up to 2 inches thick of 

black chert . The chert consists of cryptocrystalline chal cedonic 

silica, probably recrystallised. The enclosing dolomite is 

.rit-ys"ta:l1ised . Al though black chert may contain recognisable 

organic forms the recrystallisation of this rock probabl y 

destroyed any such organisms. 

About t mile south east of Timber Creek Pol ice 

Station, on the east bank of Timber Creek about 40 feet of pre­

dominantly grey green and purple , laminated and thin- bedded 

siltstone is overlain by about 15 feet of dolomite. The 

dolomite forms bands up to about 4 feet thick, which are thin 

bedded, silty , pock marked and contain*;%T~Y abundant chert . 

The chert forms highly irregular bands and nodul es . Funnel­

shaped str uc tures, of finely l aminated. chert uhich are concave 

up,·rards and cut across the bedding of the enc l osing do l omit e 

(see fig . 10) may be stromatolites which have "been replaced by 

chert or possibly chert-filled sol ution cavities . 

The following section was measured through the Timber 

Creek Formation on a hill about 4 mil es south south east of the 

store . 

, 
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Fig.9 Halite casts and mu~flake moulds in. very fine 
sandstone in Timber C.reek Fo:nnation. 

GA/845 ( ) GA/843 I.B.P. 



Fig.10 Chert, replaoing stromatolite struotures, or 
possibly filling solution oavities in massive 
dolomite band in Timber Creek FODnat1on tml1e 
eouth-east of Timber Creek Polioe Station. 

GA/ 499(I. HoP. ) 



Thickness 
(ft) 

85 

4 

27 

7 

27 

5 

48 

10 

4 

51 

Total 268 ft. 
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Top of hill 

Jasper' Gorge Sandstone 

Noatly ng exposure; apparently soft weather­
ing ? siltstone 
Several discontinuous dolomite bands up to 
1ft. thick. 

Thin dolomite band protecting dolomitic 
siltstone. 

~~inly fine-grained sandstone; fissile 
siltstone, 5 to 10% easily eroded, minor 
hard thin bands of dolomite. 

Dolomite: pinkish, siltYi in 2ft band 
associated with easily eroded calcareous 
siltstone. 

~~inly siltstone and dolimitic siltstone: 
thin-bedded and interbanded, bands upto_ 
3 ft. thick. Thin bands dolomite up to 
4 in. contain chert. One distinctive 
band of granule (feldspathiC) dolomite. 
Vlell rounded and spherical", grains of 
quartz and feldspar (total 359'~) in 
microcrystalline matrix of dolomite. 
2 generations of quartz grains. ? one 
aeolian. (Band of identical rock 
found about 50 ft belm" Jasper Gorge sand­
stone in scarp due east of Timber Creek 
Police Station.) 

Dolomite: 
bedding. 
lenses of 
interbeds 

grey, thin-bedded, undulating 
Forms small cliffs. Contains 
chert up to 10 in. long. Thin 
fine sandstone with halite casts. 

Intercalated bands of siltstone (bands up 
to 3 ft.); dolomite containing minor chert 
(2 in. to 4 in. bands); chocolate silty 
mudstone (2 in. to 3 in); fine sandstone 
and siliceous siltstone 

Siltstone. interbanded (erlfH.lS~ed trrith 
secondary limestone) and dolomite in 
bands up to 3 ft. 

Interbedded dolomite and very fine grained 
feldspathic sandstone: thin bands 2 in to 
3 in thick. 

Interbanded silty dolomite thin flaggy 
dolomite, light brol'm sandstone. Dolomite 
in bands up to 2 in thick. 

Base of hill 
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A section measured t hrough 320 feet of Timber Creek 

Forma tion six miles Bouth-south-west of Timber Creek store 

showed .the following: 

Thickness 
(rt) 

50 + 

80 

5 

20 

135 

5 

15 

10 + 

Total 320 ft. 

Top of hill 

Uternating flaggv dolomite and light purple , 
ii's aile ail tstone and shale • . . - ~ ... , 

Dolomite: massive and blocky, contains minor 
silt and sand. Ripple-mark l ami nat ions and 
halite casts. 

Sandstone: very fine-grained , purple-brown, 
indurated . Fine- scale cross bedding and 
contorted (slumped) laminae . 

Dolomite: massive, silty. Minor inter­
bedded white friable siltstone . Halite 
casts and minor small chert lenses. 

I·lastly dolomitic siltstone . 
fissile to flaggy, very fine 

Some dolomite: 
grained. 

Quart~ sandstone: flaggy, fine-grained . 

Dolomite: massive .4,l-~minated . slight ly 
" "01\, "', 

recrystallised. Conta:i'ris numerous sub-
spherical and elongate chert badias up 
to 1 ft across. Bedding l aminations 
continue through them and a re contorted 
\"11 thin them. 

Sandstone: fine- grained , light brown, 
contains mud flakes and pellets. 

Base of hill 

These sections are typical of the Timber Creek Formation 

south of Timber Creek. The beds in the area are flat lying and 

exposures in shallow creeks indicate that the general plain level 

coincides with a distinctive tough, dark brown , dolomitic and 

feldspathic sandstone uhich is medium bedded to massive. It 

comprises about 5((0 fin: " :~'f!.~d grains cemented by an extremely 

fine-grained aggregate of dolomite. Dolomite also forms dis­

crete crystals and small aggregates up to 3 rom . long. The 

dolomite crystals weather out to give the 

The rock may contain up to ,0% feldspar, 

seric ite and secondary irOl)o:i:l¢.~:a .. "" 

rock a pit ted surface. 

and accessory tourme.lme.; "~"~ 1 
,. "" 
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Dolomite layers and, less commonly, quartz sandstone 

bed3 form the hard bands imparting the l ayer- cake topography to 

the ethen"dse gentle slopes of the Timber Creek Forma. tien. 

Generally the lower part of the sequence is pre­

dominantly silty and the upper part , about 150 feet , is carbon­

ate rich. 

Samples of carbonate rock from the Timber Creek 

Formation were chemica l ly analysed to determine their CaO/MgO 

r e.tia . 

The r esul ts are: 

CaO NgO CaO 
Field No . Location Insol , Res;j,g,ue ~lt.% vlt.% JiI~ 

P156H lat. 15°37' long. 130°27' 34.8 19 . 5 14.9 1.31 

P156D " 15°37 ' " 130°27 ' 22 . 1 24 . 6 16 . 5 1. 49 

P382£ " 15°44' " 130°29 ' 10.2 23 . 5 19.0 1. 23 

S155A " 15°40' " 130°27' 20 .5 24 . 0 16 .5 1.45 

S155B " 15°40' " 130°27 ' 34 .8 19.5 14 . 9 1.30 

The CaO/Ng<> ratios indicate that these rocks a re essentially 

dolomites. (The CaO/ftlgO ratio in pure dolomite is 1.40) P382E 

and S155A probably contain some magnesite, A comparison in hand 

specimen and thin section of other carbonate rocks from the 

formation, with the five ana lysed samples indica tes that all the 

car bonate rocks are dolomitic, and co~tain var iable amounts of 

clastic impurities . 

Skull Creek Formation 

Distribution 

The Skul l Creek Formation is exposed within an area of 

about 300 sq. miles in the extreme south-east part of the Auvergne 

Sheet area . This is only a small part of this unit which covers 

a l a r ge portion of the centre of the Victoria River Basin . 
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Deriva~lon of "name 

The Skull Creek Formation was inc l uded in the Victoria 

River Group by Traves (1955) but it ~ras not named separately by 

him . Laing & Allen (1956) named it the Skull -Creek Limestone. 

However the composition of the unit on the Auvergne Sheet area, 

at least is not predominantly limestone; almost al l of the 

carbonate rocks is dolomite , and in places it contains con­

siderable amounts of si ltstone. 

Therefore the name Skull Creek Limestone is atandoned 

and the unit is formally renamed Skull Creek Formation. 

Reference area 

The type sect ion of Laing and Allen (1956) is in the 

domes on the Timber Creek - Jasper Gorge road , 20 miles from the 

Timber Creek Police Station, on the Victoria River Downs 1 :250 ,000 

Sheet area . The formation takes 'its":name , from Skull Creek 

which passes between t",o of the domes near the type section in 

a gap between the 1-1estern h "o domes. 

Components 

Thick irregular masses of l aminated and breccia ted 

chert occur a t the top of the Skull Creek Formation . They have 

been mapped as the Bardia Chert Hember. 

Stratigranhic relationships 

The s tratigraphic relationships of the Skull Creek 

Formation and Timber Creek Formation are closely re l ated . 

Laing and Allen (op cit . ), considered the Timber Creek 

Formation lias a silt-dol omite facies variant of the Skull Creek 

Limestone . They state that the boundary is gradational but 

have defined it uhere more than , ~ siltstone enters into a 

predominantly limestone section . 

On the Auver gne Sheet area the boundary between these 

two units , or the differentiation between them using Laing and 

Allen ' s definit i ons, could not be substantiated. 

• 
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There is undoubtedl y a considerable facies change 

withi n the area , from mainly carbonate in the extr eme south-

east of the Sheet area to predominantl y silt in the areas under­

l ying the Jasper Gorge Sandstone to the northt"est. It is possible 

that the boundary between these rock types is gradational but 

its position has not been posit i vely fixed. There is s ome 

evidence on t he Delamere Sheet ar ea however that the Skull 

Creek Formation , conformably overlies the Timber Creek Form­

ation, This ,.lill be checked by later mapping. 

There is no distinctively different photo pattern 

between the two formations and in most places on the Auvergne 

Sheet area the Skull Creek Formation contains more than 10% 

silt or sand f raction. However field observations do provide 

some basis for interpretating a boundary between a predominant l y 

sil ty and a mainly carbonate sequence from air photos . 

Such a boundary has been tentatively mapped on the 

Auvergne Geological Sheet. For the present, the name Timber 

Creek Formation has been retained for the unit, north and west 

of the boundary , and Skull Creek Formation has been retained 

for the unit southeast of it. 

The Skull Creek Formation contains a large amount of 

chert. Thick irregular masses of cher t are interbedded with the 

Skull Creek Formation mainly in the western par t of the Delamer e 

Sheet area, but smal ler bodies occur in the Auvergne Sheet area. 

This massive chert l ies near the top of the Skul l Creek Formation 

and its distinctive lithology , mode of occurrence, and pattern 

on a i r photos enables it to be mapped as a member of this form­

ation. 

Lithology and Thickness 

The Skull Creek Limestone as defined by Laing and Allen 

consi s ts of about 1000 feet of dolomitic l imestone, chert and 

very minor amounts of quartz sandstone and siltstone . 
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On the Auvergne Sheet area the Skull Creek Formation 

was mainly examined near the eastern margin of the Sheet where 

access is obtained with Borne difficulty from the Bullita track. 

Here, a 

Station 

maximum of 415 feet was measured but between Coolibah 

and Timber Creek, on the 

to 700 f eet thick. 

Delamere Sheet area , it 

measures up 

.--The exposure on the Auvergne Sheet area is generally 

poor: much of it is flat or moderately undulating and the 

surface consists of l a rge scattered remnant flaggy blocks or 

broken flat-lying beds of dolomite, The maximum vertical 

section exposed in these areas is about 30 feet . vihere the 

unit is preserved by overlying sandstone and chert, and in 

rare areas of steeply dipping beds, a vertical section of 

400 feet may be seen. 

The Skull Creek Formation consists essenti a lly of 

grey, thin- bedded, flaggy and massive, silty and sandy dolomite, 

minor dolomit i c fine-grained sandstone, minor flaggy and blocky 

relatively "pure" dolomite . The sandy dolomite on its weathered 

surface is dark coloured and shows fine- scale sedimentary 

structures, rare shrinkage cracks and pseudomorphs after halite. 

The more "pure" dolomite has a smooth weathered surface which 

in pl aces shoua . insipie~t development of f luting. 

The following section ,.,.as measured through the Skull 

Creek Formation at l at. 150 56'5 l ong. 1300 26 'E, (Auvergne. 

"I1t:ttl~ u .... ·C(:L j-.;,.;;"!; ::::::·,.;:t!: :! EZ:='~~!"T'I>'" r."'Aek . see fili!;". 11). 

THICKNESS 
(ft) 

55 Sandstone: reddish, light brown, 
thin .to medium-bedded, fine to 
medium- grained . Ripple marks and 
fine to medium- scale cross bedd­
ing in pl aces . Rare mud- flake 
cavities. This forms top of hill 

TOP OF HILL 

Jasper Gorge Sandstone 
55 ft. 

• 
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Fig. 11 Skull Creek Formation: interbedded dolomite 
bands, silty dolomite, and dolomitic siltstone . 
Dolomite contains bands and lenses of chert . 

From section at lat 15°56' long 130°26' 

GA/SOO(I.R.P.l 

Fig. 12 Skull Creek Formation: dolomite bed from base of 
section measured 10 miles south of the Bullita­
Katherine road intersection. 

GA/9?O(I.R.P.l 
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THICKNESS TOP OF HILL 
(ft) 

15 Chert: poor exposure, thin, irregul­
arly banded,. grey, Brecciated. highly 
irregular loosely cemented lumps. 
Solid bands up to 3 feet thick 
commonly s tanding on end. 

10 

6 

No outcrop, rubble of chert and fine­
grained quartz sandstone 

~: poorly defined band, highly 
contorted and brecciated, thin-banded, 
with yellow ochreous earthy material 
along and acrOBS bands 

35 Mainly. rubbly scree and boulders of 
irregularly thin bedded chert. Appears 
to be weathered chert band (bed). 
Abundant small cavities a long banding 
containing yellow ochreous clay and 
manganese oxides. 

20 No outcrop. (posSibly siltstone). 
Rubbly scree cover of chert and some 
fine grained sandstone. 

Bardia Chert Member of 
the Skull Creek 
Formation. 

65 feet of this irregul­
arly banded, contorted 
and brecciated chert, 
with minor ochreous 
earthy material. 

71 Silty dolomite: grey, thin-bedded and Skull Creek Fo~tion 
flaggy, forms. hard bands up to 1 feet 
thick. These ·show shallow ripple marks. 
Some partly silicified and contain minor 
chert; some drusy cavities after calcite. 
Intercalated with siltstones , commonly 
encrusted with secondary limestone. 
Carbonate forms 60% of this section. 

Dolomite: hard band, grey thin bedded, 
with interbands of chert. 

153 feet of mainly 
dolomite with inter­
calated siltstone. 



THICKNESS 
(rtl 

5 Dolomite: 
as below. 
calcareous 

42. 

grey, thin-bedded with chert 
Interbedded weathered grey? 
shaley siltstone. 

4 Dolomite: hard band , grey, thin-medium 
bedded. Contains lenses of chert up to 
6" :x: 2" and bands of chert t il thick. 
Spotted with small crystals of dolomite. 

50 Dolomite: thin-bedded, grey, minor 
cbert, exposed through basal scree slope 
which forma the bottom of the hill. 

6 Silty dolomite: Small scarp f ormed by 5 
bands of flaggy "pinkish, brownish-grey, 
interbedded up to 1 ft., intercalated 
with thin bands of dolomitic and fine­
grained sandstone. 

53 Fine-gra ined dolomitic sandstone in bands 

3 

of'· up to ·15 ft. Interbedded with calcareous 
siltstone and silty dolomite. 

Small scarp of dolomite: grey-pink, thin 
bedded, fleggy, minor segregations of 
dolomi t.e. ·crystals . Irregular ehert bands. 

150 Basal slope of scarp . No rock exposure. 

Total 408 feet 

The following section is a composite section comprising 

a lower carbonate sequence which forms a low "lay- cake " banded 

hill, and a sequence about 2 miles north which is almos t certainly 

I'!l"\ntinllOUS with and stratigra-phically higher than that in the 

banded hill. The outcrops are allan the De l amere Sheet area south 

of the Bullita - Katherine road intersection. The thicknesses are 

es tims ted only . 

• 
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Thickness 
(ft) 

100 

20 

60 to 
100 

50 

60 

43. 

Lithology 

Top of ridge consists of highly brecciated, banded chert. 
Hhere bands preserved, orientation mostly at random • 
Generally rectangular banded chert fragments of various 
sizes and colours in reddish cryptocrystalline siliceous 
matrix. Poorly defined bands at base roughly conformable 
to underlying dolomite. -Bardia Chert Member. 

Dolomite: 3 to 4 ft bands, massive to flaggy; discon­
tinuous chert bands til thick. Intercalated with purplish 
grey silty dolomites and dark weathering calcareous siltstone. 

Dolomite containing abundant chert, chert dominant toward 
top. Some bands consist of angular chert fragments in a 
light brown··cryptocrystalline siliceous matrix. 

Dolomite: purplish grey, cherty, overlain by about 20 ft. 
band of chert: massive, irregularly nodular and bedded. 

Microcrystalline dolomite: light brownish-grey, massive 
contains very thin plates and scales of chert along bedding. 
Rare silt rich rends up t inch. 

Silicified dolomite: several bands up to 3 ft thick 
distinctive, spotted, pinkish - grey, mass ive. Spots 
consist of enhedral crystals of dolomite (up to 2 mm. across) 
in a microcrystalline dolomitic matrix. Bands of chert up 
up to t in, in dolomite. These bands intercalated with 
silty dolomite and siltstone, ,-(hich make up about 7~' of 
this unit. 

15 Dolomite sandstone: pinkish-brown, thin-bedded, fine­
grained, cross-bedded, several bands up to 2 ft. thick • 

20 
. , 

DolOmi11,Q.::. maSSive, thin-bedded, banded. ~1inor chert. 
{ ,'?'; 
~1r ' 

"Pure dolomite fl • grey, massive. ~leathered surface light 
grey and shows thin bedding l1ith fine-scale crossbedding, 
ripple troughs and minor convolute bedding structures. 

This forms the base of hill. 

On the Waterloo Sheet area, tbe Bullita track crosses a steeply 
dipping sequence of mainly carbonate rocks about t mile t-lide. 



Thiclaless 
(ft) 

30 

20 

44 . 

The lowermost bed is a light brown friabl e thin- bedded 

sandstone about 6 feet thick. It is overlain by about 200 feet 

of thin- bedded dolomite, silty dolomite and dolomitic sil tstone . 

These r ocks show small - scale sedimentary structures and chert is 

associated .rlth t he carbonates . Overlying them is a fairly 

dis tinctive 20-foot band of purplish grey cherty dolomite 

l.,hich is overl ain by about 20 feet of maSSive, i rregularly nodulax 

and bedded chert . 

These steepl y dipping beds form t he el bo;'T of a monocline 

;.,hich runs in a l ong sinuous line up to 25 miles long and f" mile 

wide; such structures a r e common in the Skull Creek Formation. 

The flatlying beds adjacent to this monocline consist of grey to 

buff thin- bedded cryptocrystalline dolo¢ite in bands up to 4 feet 

thick, intercalated 'ldth t hinner dolomite and silty dolomite bands . 

The dolomite contains irregular bodies and bands of chert . The 

sequence impercepti bly grades in places into predominantl y thin­

bedded dolomitic Siltstone , associated with minor siltstone . 

The total carbonate content in the format i on in this 

area is apparently greater than in the same format i on to the nort h 

on the Auvergne sheet area. 

The following section Has measured in the Skull Creek 

Formation at l at . 15° 58 ' long. 1300 18 ', (Auvergne Sheet area , 

six miles ups t ream from East Baines Gor ge) . 

LITHOLOGY 

Top of Hill 

Sandstone : scattered o/c, flaggy and blocky, 
vlhite - reddish , medium t o coarse- grained, 
fr i able in places . Forms prominent band . 

Lower distinct band of some sandstone 

Jasper Gorge 
Sandstone 

50 ft. 

• 
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'''ID1i191a1ess 
"'- ,,(_ft.) " 

5 

10 

12 

31 

60 

15 

10 

12 
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Top Of Hill 

Chert: \"lhitish-grey. medium bedded , 
breciated . 

Silty sandstone : thin- bedded. Contains 
pseudomorphs after halite. Also spiral 
fossil & possible jelly fish imprints. 
(Forms considerable bench at top of hill, 
below upper sandstone bands) 

Chert: 
banded . 

thin-bedded , black and grey , 
Commonly brecciated and contort 7d . 

Intercalated dolomite : grey, thin- bedded, 
flaggy, contains irregular bands and 
pockets of cbert, and dolomitic siltstone 

Soft "feathering band. ( ? calcareous silt­
stone) Several minor thin bands dolomite ';, 
and intercalated remnants of thin- bedded, 
tough, fine- grained cross-bedded dolomitic 
sandstone 

Dolomite: grey, fleggy to massive . Some 
bands very fine-grained , some medium to 
coarse- grained. Contorted folding and 
crenulated slump- like structures in some 
interbeds ; (p) interformationa .... folding . 
Top 4 ft contains highly irregular pock­
marked chert bands . 

Dolomite and silty dolomite : mediUIlJ"':'h~.dded, 
-" ·,tp'~-grey, flaggy. irregular band¥ ··ot;~~~ert': 

·up· to 2" thick, often lens- like. 

Intercalated grey silty dolomite and dolomitic 
limestone in bands up to 2 f t. thick . Also 
bands of dolomitic sandstone : pinkish grey 
(weathers blackish), fine grained , cross 
bedded , in bands up to 10" thick . .. 

Small scarp of dolomite: . .:p~"~~b-grey , flaggy 
to massive . Interbeds of variants rare , hence 
continuous scarp. Top of scarp caused by 
introduction of sand and silt irlto sequence. 

Bardia Chert 
Member of Skull 
Creek Formation 

27 ft. 

Skull creek 
Formation 

408 ft. 
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Thickness 
(ft) 

25 

8 

21 

Field No. 

P355A 

P355C 

P356 

P390D 

~tainly dolomite: pinki-sh-grey t flaggy to 
massive . Contains beds up to 3 ft. thick 
of chocolate-grey calcareous mudstone 
which contains rectangular fragments of 
silty dolomite ,.hieh are broken , slightly 
displaced , bands 

Dolomitic siltstone and silty dolomite : 
brownish- grey . bands up to 10 tt thick . 
Interbedded loJ'ith thin bands (4" _ 6 11 ) 

Hhi tish- grey laminated lime s tone . 

Dolomi tic sandstone: light bro'l'rnish- grey. 
fine grained , . thin bedded, flaggy, forms 
bands up to 15 ft . Interbedded ,.,ith light 
grey calcareous silt stone and laminated 
limestone. 

Samples of the carbonate rock from the Skull Creek 

Formation \Tere analysed to as.certa:tn -their CaO/NgO r atio. 

These ratios indicate that they are essentially dolomites. 

Location Insol . CaO MgO CaO/MgO 
Residue ,.t·% "t% 

"t;<! 

Lat . 150 47 ' , long . 130° 31 ' 23 . 1 23.9 16.5 1.45 

" " " " 57.0 12 .3 9 .80 1. 26 

" " " " 3.5 31.3 19.45 1.61 

Lat . 15
u 

55 ', long . 130" 10 ' 21.1 .24. .0 
. , - • .c 
I U.:J I . "T .... 

• 

~ 
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Specimen P356 waS described in hand specimen as IIpure" 

dolomite i . e, it contained no apparent sand or silt. The insoluble 

res i due in P355A is mainly chert . P355c is a dolomitic fine- grained 

sandstone . P390A is dolomite and interbedded silty dol omite . 

Bardia Chert Member 

Distribution 

On the Auvergne Sheet area the Bardia Cher t ~1ember f orms 

several rather elongate , isolated hills within the Skul l Creek 

Formation . It has a fairly distinctive photo "Pattern and its 

presence has been photointerpreted in the inaccessible southern 

margin of the S:wet area ~lhere it forms the cappings of some hills . 

(JEs~r Gorge Sandstone caps other hills in the same area) . 

r~ount Dempsey consists of up to 100 feet of Bardia 

Chert and associated sandstones. ~!assive chert is also localised 

al ong a fault in the Timber Creek·Formation , 15 miles south east 

of Auvergne homestead . 

Massive chert is far more extensive in the western 

part .of ·the Delamere Sheet area , and also in the northern part 

of the Victoria River Downs Sheet area (e . g . it is readily seen 

where the Katherine road crosses Skull Creek) . The mapping of the 

massive cher t in these areas wi ll pr ovide a more complete definition 

of the member and may a l so establish a more appr opriate reference 

aree. for the unit than is !mown on the Auvergne Sheet area. 

Derivation of name 

The Bardia Chert J·iember is nMed after Bardia Yard in 

the S.W. corner of the DelE mere Sheet area . 

Reference area 

The reference area is a prominent ridge on the western 

boundary of the De1amere Sheet area, 4 miles south of t he 

Katherine and Bul1ita roads . 
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Lithology and relationships 

In the areas of the previously described sections of 

'.: ·Skull Creek Formation, the Bardia Chert Member cons i sts of ~lhite, 

grey and red- brown, extremely fine-grained chert; it is generally 

banded . The banding is distorted in places: by contorted folding; 

more commonl y the chert is brecciated, and angular, rectangular 

fragments of banded chert have been displaced and cemented by 

chelcedonic silica; all processes apparently have taken pl~ce 

in situ . Voids and drusy cavit i es lined with chalcedony and very 

fine quartz crystals are common. In the section at lat. 15° 56 1 , 

long 1300 26' cavities and interbeds consisting of ochreous- looking 

clay are common. Also in this area , a remnant hill in an equivalent 

stratigraphic position to the near-by chert member consists almos t 

entirely of brown and yellowish banded "mudstone ", containing minor 

s iliceous areas. The mudstone may have been the original rock- type 

which the chert has replaced in other areas. Alternatively the 

"mudstone" is an alteration product of the chert. 

Mount Dempsey is formed by highly brecciated chert and 

light brmTn silty, sericitic chert which is interbedded with 

silicified sandstone. The sequence is in a faulted anticline 

adjacent to four interse~ting photo- linear features and it is 

surrounded by lower lying , essentially flat, dolomite of the 

Skull Creek Formation . The chert is non- banded and massive and 

it consists of a microcrystalline aggregate of silica which contains 

about l~ of detrital silt- size quar tz, sericite grains, and diffuse 

lenses of clay. It is l ikely that the rock is a silt or mudstone 

which haS been relJlaced bv chert. lieU lJreserved lJseudomorohs 

after halite up to t inch across are common on ~.,eathered surfaces . 

The sandstone is a silicified , heterogeneous labile sandstone which 

contains minor amounts of altered feldspar. Bands in the sandstone 

contain abundant elongate to globular mud pellets a nd pseudomorphs 

after halite. 

It is difficult to estimate the thickness of the member 

at Mount Dempsey . because of its structural situation. Also the 

boundaries bett-Ieen the chert and silicified sandst one are vague . 

• 
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Although the dolomi te of the Skull Creek Formation 

which underl ies the chert member contains bands and lenses of 

chert, there is no apparent increase in the abundance of chert 

to'''ards the base of the chert member. 

In two of the sections measured, Jasper Gorge Sandstone 

directly , and apparently conformably , overlies the chert member . 

In the section at '·tat. 15° 58' long 130° 18' a 10 foot band of 

reddish, thin bedded ail ty sandstone lies , .... ithin the chert member . 

This sandstone contains fine- scale cross bedding, ripple marks, 

pseudomorphs after halite and moulds of possible fossil jellyfish 

and of a peculiar spiral soft bodies animal form (see fig. 15). 

The spiral mould is almost certainly the same type as previousl y 

described by Opik (1957). 

Several elongate hills in the general area six miles 

south- l1est of T ... ;el ve Mile Water Hole ( ... r9stern margin of Delamere 

1:250,000 Sh~e t area) consist of up to iOO feet of chert. The 

chert forms the upper three quarters of each hil l , resting on 

Skull Creek Formation ... ,hich makes up the lower quarter and the 

surrounding plains. The chert i s massive but forma crude banda 

several feet thick, which tend to strike parallel to the axis 

of the hill they form, and also dip fairly steeply towards the 

centre of the hill. The chert at the ends of each ridge also 

dip t oward the centre of the hill, forming an elongate basin 

structure. Along the spine of some ridges the chert bands (whi ch 

may be laminated) are nearl y vertical . These attitudes are not 

reflected in the underlying Skull Creek Formation sediments which 

are flat lying or dip · very gently. 

It is suggested that the chert originally overlay the 

Skull Creek Formation conformably. Leaching, and possibly 

incipient sink- hole development, of the dolomite immediately 

below the chert, caused collapse and subsidence of the chert 

into cavities, ~lhich produced the steep dips and breccia 

textures in the chert. 
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, 
Fifteen miles south-east of Auvergne homestead banded and 

brecciated che.rt form a ridge about 5 miles long adjacent to a promirent 

strike fault. The chert occurs at the top of the Skull Creek Formation, 

and is overlain by a distinctive conglomerate at the base of the Jasper 

Gorge Sandstone. The se~uence formine the ridge dip~' steeply to the . 
north, bu~ within one hundred yards either side of tha ridge the rocks. have 

8 maximum dip of 10°. 

A generalised sec,tion of the ~equence forming the ridge" on the 

south side of the strike f ault is: (- See Table on P~ge 52 . ) 

The chert forming the Bardia Chert Member in this sequence occurs in a 

variety of structures as shown in the follo~dnb diagrams. 

1. Regularly bedded chert. 

This chert tends to be fleggy and weathers into blocks from 1t to 2 

inches thick. Banding is defined by variation in colour from white, 

light grey, cream and pale brown. (see fig . 13). 

2. _t91ded bedded chert 

In places the chert is folded; the se~uence of folding ranges from 

gentle undulations to almos t isoclinal folds. (see fig. 1,4). 

• 

• 
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Fig. 13 Banded ohert, Berdia Chert 
Kember, 15 miles Bout~east 
of Auvergne homestead. 

GA/554(C.II.II.) 

Fig.14 Folded and breociated ohert, 
Ba.rd1a Chert Ihlll.ber, 15 miles 
south-east of Auvergne hanestead.. 

GA/545(C.II.II. ) 
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3. Folded and disrupted bedded chert. ;;~ 

gg • .Q <J # 

g~i-\ CJ ;--.V . ?. ~-. 

111 
• QQ \). \ j' C3 

- #I " , " CZJ c?C:r ;, ~. = ' 
'0(1<1' • . . ,- ~, 

C:::::::J' I ) ., '-I .-', -'! I I -.!.. 

On some horizons the bedding is completely di nrupt cd. Blocks ·of chert 

are randomly oriented or maintain some degree of position nnd orientDtion . 

giving an indication of the original banding (or bedding). 

The matrix between the chert frsBments is white or purple­

stained chert . In aome bands the mntrix is a very fine-grained 

silicified sandstone. 

In places chert beds form m8~9ive boulders up to 15 feet, in 

diameter, althouBh generally the outcrop is flecr,y. 



Thickness 
(f t) 

360 
maximum measured 

50 . 
maxim-urn 

variable from 
2 to 10 

52 . 

Top of Ridge 

Sandstone: ",hite , blocky, thin- bedded, 
medium t o coarse- grained. Interbeds 
of coarse sandstone. Tends to form 
thick bands on a l ower sandstone shelf. 

Sandstone : ,,,hite. blocky to flaggy , 
medium to thin- bedded , fine to medium­
grained, r ather friable. (Tends to 
form I ON'er bench) 

Interbedded sandstone and conglomerate . 
The conglomerate beds up to 2 inches 
thick/ has a sandy matrix and clasts 
of quartzite, chert , and clay. 

maximum ~M~i~x~e;d~C~O~n~g~lO~m~e~r~a~t~e 
10 chert breccia . 

(Very limited extent) 

(as above) and 

25 

4 

3 

2 

2 

1 

6 

16 

Minimum 
25 

Banded chert , commonly disrupted and 
f olded. 

No out crop 

Bedded chert 

'Feldsps t hi c sandstone : light purple, 
thick bedded, poorly sorted , coarse 
grained . Containing angul ar chert 
fragments at t he base , less common 
and smaller near the top . 

Sands tone as above : medi um to coarse­
grained. No chert but feldspar grains 
".... +n A mm -' .. - ... 

Bedded Chert. 

No out crop 

Bedded Chert . FolQed but not disrupted . 
Intermittent disr upted bands. 

Interbedded f issile to f l aggy do lomitic 
s ilts tone and fleggy thin- bedded sandy 
dolomite . 

Base of Section 

Jasper Gorge 
Sandstone 

410 ft . 
(estimated 
thickness) 

Basal Con­
glomerate 
Jasper Gorge 
Sandstone 
20 ft. maximum 

Bardia Chert 
Member 

59 ft . 

Skull Creek 
Formation . 
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I INC,., 

Moulds of ? fossil jellf fish (1) and peculiar 
spiral shaped fossil (2) in a thin sandstone 
bed associa.ted w i~h chert in the Ba.rdia Chert 
Kember at lat. 1558 1 , Lone_ 130°18 1 • 

GA/842(I.R.P. ) 
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Palaeogeographic significance of Timber Cr eek and Skull Creek Formations 

The Skull Creek and Timber Cr eek Formations only cover 

a small part of the Auver gne Sheet ar ea , r el a t i ve to t heir whole 

extent . I t is apparent that both formations were deposited in a 

quiet, marine , shal low water environment which extended over a 

slowly subsiding stable shelf . The carbonate rocks are essentiall y 

chemical deposits . The contribut ion of carbonate in the form of 

a l gal gro\,lth is minor. 

The predominance of silt and very fine sand inti mately 

associated with dolomite in the Timber Creek Formation and the 

sedimentary structures found in these rocks , suggests deposition 

under lagoonal conditions, possibly al ternating ~ith an intertidal 

mud- flat type environment . The surrounding areas ,V'ere probabl y 

almost at base level , providing fine detritus . 

Some areas , perhaps disconnected basins , were ·free of 

mud- sil t contamination long enough to allow relatively pure dolomite 

and chert to form , Some with s tromatolites. 

The rocks f ormi ng the Skull Creek Formation contain 

general ly less clay and silt indicating that conditions favourable 

for a predominantly chemical deposition and the formation of mor e 

IIpure " do l omite and more abundant chert existed . 

Mud and silt were minimal in the Skull Creek Formation 

sediments but the presence of stromatolites and the sedimentary 

structw-es indicate deposition in intertidal "Taters . 

The Bardia Chert Member is probably a horizon of 

silicification at the top of the Skull Creek Formation , and not 

a primary chemical deposit. 
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AUVEllGNE GROUP (new name) 

Introduction 

The summary of the stratigraphy of the Auvergne Group 

is given in table 6. This group forms most of the Pinkerton and 

Yambarra Ranges and extends north and east onto the Port Keats , 

Delamere and Fergusson River sheet areas, and south onto the 

Haterloo and Victoria River Downs S'leet areas . 

Auvergne Group is a new name, derived from the 

Auvergne pas t oral l ease 1'/hieh occupies most of the HhirhTind 

Plains . 

The Auvergne Group forms the upper part of the 

sedimenta ry rock succession within the Victot i a'1,R'iver Basin . 

The group comprises seven conformable formations 

\'Ihich consist of shale , siltstone, sandstone and dolomite. Its 

total thickness is about 3 , 000 feet . 

The group unconformably overlies the Bullita Group 

and is unconformably overlain in part by the Bulla River Sandstone, 

and in some areaS by the Duerdin Group and Antrim Plateau Volcanics. 

In places the Auvergne Group is thrust- faulted up against Halls 

Creek Group and the Fitzmaurice Group. 

Distribution 

The Jasper Gorge Sandstone forms the Newcastle 

Range, a belt up to 20 miles \/Tide across the south- eastern 

· corner of the Sheet area. It has a very gentle regional 

dip to the north west , dipping below the tlhirlwind Plain . 

The sandstone extends onto the central parts of 

the "\:laterloo and Delamere Sheet a reaS and the north eastern 

part of the Victoria River Downs Sheet area. 

• 



TAeL£ 6, SU""RY Of STRATIGRAPHY - AUV£RGIl£ GROUP (Oil AUV£RGII£ 1,250,000 SH£Er AR£A) 

Shoal Reach Fo rmation 

Spencer Sandstone 

Ll oyd Creek Do 10811 te 

Pinkerton Sandstone 

L;fHOlOGY (in order of 
abundance) 

fH ICKN£SS PH YS IOGRAPH IC £XPR£SSI ON ,-( maxi~um in 

Doloffiite, sandy and s ilty do lomite , 
Rino!' siltstone and shale. 

eae ~u~rtz sandstone, silty sands tone, 
minor dolomit ic sandstone. Mud 
clasts and minor glaucon ite coomon 

~l Do lomite , oo litic and stro lilatolltlc, 
sandy and Sil ty dolo~ite. Glaucon~ 

HI c. 

feet) 

350 Soft weat her ing un it, poorly exposed 
except where pro t ected in scar~' 
sl opes by overl ying Bu llo Rlv(:r 
Sandstone. 

550 Fairly promi nent basal sandstone 
band, poorl y exposed nsub outcropn 
and minor st ep forming for re· 
ma lnder. 

250 Soft lweathe ri ng, 1II0 St common In 
sca rp slopes bel ow Spencer Sand . 
stone , dolomite bands fol'Cl 
"layer-cake '; st ructure 

bp Massive Quartz sandstone , siltstone, 300 
minor shale . 

Scarp and plateau-forming in 
Pinkert on and Ya lll barra Ranges. 
Co ~lIIo n 1 y deeply I nel sed. 

Saddl e Creek Fo r~atl on ead Basa l cross-bedded sandstone, uppe r 
siltstone, mino r shale and oo litic 
dolomite. 

330 Ma inly in scarp slope below 
Pinkerton Sandstone, basal 
band usually promlnant, 
upper siltstone ve ry poo rly 
e.xpo~ed , 

Angalarrl Siltstone faa Siltstone, grey-green shale; minor 
dolollittc si Hstone, I i lllest one. 
Glauconitic In places. 

Jasper Gorge Sandstone fa) Massive Quartz sandstone, minor 
basal conglomerate, siltstone. 

1000 Soft Y.';: ?t h'~rlno , tla lnly as 
(?) 10licr' Pil rt of scarp slopes , 

and plains country. cut and 
exposed by some ~a jor creEks. 

200 . Resi st ant. plateau and scarp­
fOrilling. Deep Go rges. 

Total 
2900 + 

STRATIGRAPHIC R£LA TIQIlSHIPS 

ConforGlably ove rlies Spencer 
Sandstone; probab ly uncon. 
formably overla in by Black 
Point l4eobe r of Bu ll o River 
Sandston~-:, ' 

Conformably overlies Lloyd 
Creek Dolom ite; conforklably 
under! ies Shoal Reach FOrG!­

atlon. 

Conformably ove rlies Pink· 
erton Sandstone; con forl;­
ab l y und erl ies Spencer 
Sandstone. 

Co nformably overlies 
Saddle Cre ek formation; 
confo rmably underlies 
Lloyd Creek Dol om ite, 

Confo rmably overlies 
Angalarr l Silt ston e: con . 
formably underli es Pink­
erton Sands tone. 

Conformably overlies 
Jasper Gorge Sandstone; 
confor~ably underlies 
Saddle Creek Formati on 

Unconformably overlies 
Tlober Creek and Skull 
Creek formations. 
(Bullita Group). 

• 

REMARKS. 

Becomes thinner towa rd s the N. E. 
of Auvergne Sheet area whe re It 
is rarel y preserved, 

Stroma loll te content diagnostic 
of this dolom ite foroa tl on. 

Generally foros 'barrler tablel and 
country , ve ry poor vegetation 
cl)ver, but 900d surface water. 

Thin dolom ite bands in uppe r 
silt . In S. VI. area s. Basal 
band has abundan t sedloentary 
structu res, Upper siltstone thins 
towards N. E. 

Forms good grazi ng country of 
Whirl wi nd Plains. Green colour 
distinctive. Thin flaggy 
1 i mestone beds rare. 

AQu i fer under faa In some areas, .. 
Jointin g promlnan t. 
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In the Newcastle Range it forms · f.l~. hill- tops and 

prominen t scarps. Typically steep-sided gorges cut into the 

sandstone. 

Derivation of name 

From J asper Gorge in the Victoria River DOi'TnS Sheet 

area on the road between Timber Creek and Victoria River Downs . 

The Jasper Gorge Sandstone \,185 first used by Laing and Allen 

(1956). It is equivalent to the Victoria River Sandstone of 

Brown (1895) , , .. he gave this name to the sandstone in scarps round 

the lower reaches of the Victoria River. Traves (1955) also 

called it the Victoria River Sandstone , and included it in his 

Victoria River Group. The name Jasper G"cu:ge Sandstone is 

retained rather than Victoria· 'R~ver Sandstone because of the 

previous multiple usuage of the latter name . 

Reference area 

The type section chosen by Laing and Allen for tli~i' 

Jasper Gorge Sandstone is the eastern end of Jasper Gorge 1'/here 

about 600 feet of red and white quartz sandstone is exposed. 

Components 

A distinctive basal sandstone unit is present in the 

Jasper Gorge Sandstone in many areas . Ho"lever a distinctive 

chert- rich conglomerate forms the base of the unit near the strike 

fault 15 miles south east of Auvergne Homestead. The cherty basal 

unit is easily recognised on air photos but at this stage it is not 

proposed to differentiate or name it separately . 
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strati~phic relationships 

On the Auvergne Sheet area the Jasper Gorge Sandstone 
, 

mostly overlies the Timber Creek Formation and partly the Skull 

Creek Formation. Locally the contact beh/een these units appears 

to be conformable or slightly disconformable, but on a regional 

scale there is a low angular unconformity between them . 

The Jasper Gorge Sandstone has a f a irly consistent ; . 

shallow di p to the north Nest where it dips below the Angelarr i 

5i1 tstone \'1hich forms the Hhirhdnd Plain . The actual contact 

betueen the An .5&larri Siltstone and Jasper Gorge Sandstone \,j8S 

not seen but the attitude of both units indicates that they have 

conformable relationships . 

On the Auvergne Sheet area the Jasper Gorge Sandstone 

has a maximum thickness of about 200 feet, on the sandstone plateau 

east of the ~lest Baines River ~ 

In the scarps near Timber Creek, the Jasper Gorge Sand­

stone is consistent in thickness and compositiSID . The follotdng 

section was measured t mile H . N . ~l. of Timber Creek store . The 

upper part of the unit is missing from this sect ion . 

Thickness 
(rt ) 

45 

25 

Top of hill 

Int erbanded silt y sandstone : reddish to light 
brown (on weathered surface) . fine - grained ; and 
micaceous siltst one : f i ssile , poor ly bedded. 
Forms uppermost scarp. Both rock types contain 
abundant mud- flakes and laminated ripple marks . 

Intercala ted 6 in to 8 in bands of massive hard 
sandstone. 

Sericitic siltstone: predominantly reddish , 
fissile , fine- grained, ''feathers to platy fragments . 
Poorly exposed , tends to form a bench on underlying 
beds. 

~' ~ ,,- ~ .- - - - - - - - - - - --

• 



Thickness 
(tt) 

33 

Total 103 ft 

57 . 

Top of Hil l 

Sandstone : basal, .str ongl y out cropping, ra t her 
massive band . Reddish (\'Teathered surface) massive 
to medium- bedded , coarse-grained to granule 
sandstone . 
In places poorly sorted , some lenses of granule 
sandstone and fine conglomerate contain accessory 
feldspar and mud- flakes. The sandstone forms bands 
4 to 6 ft thick . Hiner intercalated fissile 
siltstone bands up to 211

, Upper beds ripple­
marked , some friable. Cross bedding very common, 
\-lith foreset beds up to 24 " thick . 

Underlain by Timber Creek Formation 

A section was also measured through the Jasper Gorge 

Sandstone in the head \'laters of Little Horse Creek . 

Thickness 
(ft) 

10+ 

25 

105 

40 

Total 180+ 

Top of hill 

Sandstone: poorly outcropping, blocky and flaggy, 
slightly ferruginous . 

Quar t z sandstone: white, blocky, fine- grained . 

Fine-grained silty and micaceous sandstone. 
Large- scale cross bedding, abundant primary current 
lineations. 

Sandstone : strongly outcroppi ng bend , medium to 
coarse-grained , '1iell rounded grains, slightly 
argillaceous . Ripple-marked and cross- bedded . 

Underlain by Timber Creek Formation 



53. 

The sequence along the strike fault 15 miles south east 

of Auvergne homestead contains n massive conglomerate bed at the 

base of the Jasper Gorge Sandstone, immediately overlying the 

Bardia Chert J.lember. Its thickness varies considerably up to a 

maximum of 20 feet. It forms a prominent bench t"hieh shows clearly 

on air photographs. Current bedding oc curs in coarse sandstone 

tdthin the conglomerate. 

Cla s ts make up to 50% by votume of the conglomerate: 

they are heterogeneous in shape , size. composition and distribution . 

They are angular to sub rounded; many of the larger fragments tend 

to be tabular ; they range in size from coarse sand size to 

pebbles 2 inches across . The tabular clasts are roughly parallel , 

snd conf orma ble to the bedding. In hand specimen the clas ts consist 

of (roughly in order of abundance): 

(a) ii'hi te and grey chert and fine- grained s iliceous 

meta- quartzite ; 

(b) soft white claystone ( ? mudstone or lumps of 

completely decomposed feldspar); 

(c) glossy and bluish opalescent quartz ; 

(d) sandstone of similar composition to matrix; 

(e) accessory small subrounded granules of pink 

feldspar. 

The rock commonly contains voids ."hich are lined by 

crystal s of drusy quartz. 

The matrix consists of darkish brown, \ie11 rounded, 

clear quart z grains , average di ameter 0 .8 mm. They are poorly 

sorted and all have secondary overgrowths of quartz which almost 

f ill spaces between grains. Between the overgro~lths cryptocrystaline 

silica cements the matrix . • 



Fig.16 Bands of predominantly angular ohert fragments 
intercalated with bands of f~grained sandstone. 
Matrix between chert fragments is also sandstone. 
Basal conglomerate of Jasper Gorge Sandstone, 
15 miles southeast of Auvergne Homestead. 

GA/546 (C.II.M.) 



Fig.17 Basal conglomerate of Jasper Gorge Sandstone. 
Much poorer sorting tban rocks in fig. 16. 
Frawnents are angular to suba1l8ular. Matrix 
is poorly sorted sandstone. About 11 miles 
south of Timber Creek Pol~oe Station. 

J.!/796(r.p. s.) 
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In some places the conglomerate passes down into 

mixed conglomerate/chert - breccia which has a maximum thickness 

of 10 feet; the matrix is coarser and the fragments are more 

angul ar and cherty than in the overlying conglomerate. 

Near the Timber Creek Police Station sever al thin 

pebble bands near the very base of the Jasper Gorge Sanestone 

suggests the insipient stages of development of the conglomerate 

described above . 

A basal red sandstone band is ·continuous a l ong most of 

t he scarps in the Timber Creek area. In other areas it is not 

continuous and as one sandstone bed lenses out another appears 

just under or over it . 

Most sandstone samples from the Timber Creek area are 

orthoquartzite (pettijohn , 1957). The basal band contains about 

90% ~,ell rounded medium to coarse clear quartz grains, Hith 

secondary quartz overgro ... .-ths. It contains about 1a' clouded , and 

composite grains which were probably derived from volcanic rock 

or metaqtiartzites, accessory limonite and matrix . 

In more poorly sorted gritty and pebbly sandstones 

the coarser fragment s are. poorly rounde? and sorted and commonly 

consist of chert , bl uish opalescent quartz , and various rock fragments. 

Comparatively, the finer sandstone matrix i s fairly mature . These 

coarse rocks have some affinities to a sedimentary breccia (or 

conglomerate) containing chert clasts. 

Distinguishing features 

Jasper Gorge Sandstone forms a distinctive t opography 

and hence is readily distingui shed on air photographs. 
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It forms mesa Bnd plateau-type topography end dip slopes 

tdth lerge areas of bare rock commonl y strewn Hith blocky boulders 

up to 6 f eet across. It t ypically forms the top of scarps, and is 

dissected by s t eep gorges . Joint l ineaments are abundant and form 

a cl early defined pattern ; some joints 'are up t o 5 miles long. 

Palaeogeogra phic significance 

The dis tribution and lithology of the Jasper Gorge 

Sands t one indicates thnt it is a mat ure to very mature sandstone 

l'Ihich i s the product of deposition on a stable, broad contine ntal 

shelf . The structures indicate t hat it was laid down in shallow 

\"rater , possibly in a neritic environment. 

In most places the lower part of the formation above the 

besal conglomer a te probably represents a very slowly advancing 

marine transgress ion across an erosion surface. Adequa te time waS 

avai l able for rel10rki ng and sorting of the sand . 

The sporadic distri bution of l ocal areas of silt through 

the sequence indicates fluctuation in depth of deposition . There 

is , however , an apparent general i ncrease of the proportion of 

silt touard the top of the unit ti'hich indicates that the deposi tioD 

of the Jasper Gorge Sandstone probably accompanied a general 

deepening of the Victoria River Basin . 

An~alarri Si lt s tone 

Dist ribution 

The Angalarri Siltstone underlies the ~lhirhlind Plain 

\"Thich fonns a north-eas't-treno.:inc belt, averE~ging 16 miles wide, 

extending across the south- eastern ha l f of the sheet area. It 

also occurs in the scar p s lopes of the Yambarra and Pi~~rtoD Ranges 

and in the scarp slopes bordering t he Koolendong Valley . It 

occurs adjacent to the Victoria River Faul t near Roldfast Reach, 

l1here its cheracteristic lithology aided the identification of 

massive overlying sandst one units. Isolated outcrops occur in 

the Spencer Range , near the Keep River , and in the far north east 

of the SHee t area . 

.' 
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It continues north and east onto the Fergusson River, 

!lelamere 2nd Port Keats Sheet areas, and south onto the \oJaterloo 

Sheet area. 

Derivation of name 

The unit \"las named by Randal (1962) after the Angelerri 

River in the south- west corner of the Fergusso~ River Sheet area. 

Laing and Allen (1956) informally named this unit the 

Auvergne Shale from exposure in the East Baines River. Previously 

it had been included in Traves 1 undifferentiated Victoria River 

Group. 

Reference area 

No complete section of the Angelerri Siltstone is exposed 

on t he Auvtl'gne ')'heet area . It is generally only exposed \'There 

overlying sandstone formations protect it from weathering, and \"/here 

rivers cut into it in the lVhirlwind Plain. 

The 10",er part crops out along the East Baines River at , 

and south of , the main road crossing. The upper part forms the 

slopes of scarps in the Pinkerton and Yambarra Ranges where it is 

t-rell exposed at Mount Razorback and at Curiosity Peak. 

Stratigraphic rela tionships. 

The Angelarri Siltstone lies apparently conformably on 

the Jasper Gorge Sandstone. The exact contact was not found and 

the relationship is inferred largely from photo interpretation. 

This indicates that the Jasper Gorge Sandstone dips gently below 

the siltstone t-Thich has the same gentle regional dip to the north 

west . This lower contact may be gradational in places as the lOt-~r 

part of the Angelerri Siltstone contains a number of sandstone 

interbeds . 
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The upper con t act i s generally i ... el1 defined by the marked 

change in lithology from green fissile siltstone to f l aggy sandstone 

at the base of the overlying Saddle Creek Formation . This boundary 

is conformable . In the south- vlest part of the area there is evidence 

that i t may also be gradational in some pl aces. 

Lithology and thickness 

Although no single co~plete strat igraphic section has 

been observed, for most of the Sheet area it is possible t o divide 

the Angalarri Siltstone into a lower , fleggy , coarse- grained sil tstone , 

~nd a n upper fis s ile, f i ner grained s iltstone . Dolomitic sil tstone 

and flaggy dolomite he.ve been observed east of Br adshau near the 

Angalarri River, and 7 miles east of Skinners Point in the l'IOuth""est . 

The rocks in the latter l ocality are probably i n the louer or middle 

part of the formation. 

The l OHer siltstone is best expo~ ed along the East Baines 

Riv-er sout h of Auvergne homestead . It is light to medium grey and 

grey- green, coarse- grained ql~rtz s i ltstone . Finer grained quart z 

and clays probably form less than 20% of the total rock. Accessory 

pyri te and barite occur in some areas. Beds vary from vague1y 

laminated to thin bedded, and the partings from fissile to flaggy . 

Partings are commonly due to concentrations of micaceous minerals 

on Some bedding pl anes. Hell defined i'laggy to blocky interbeds of 

coarse s i lt to fine sand- size grains occur just above the J asper Gorge 

Sandstone, suggesting a gradational contact. The contact is defined, 

ilVI'ICYC": , c;;'- ci :::.::.::-!:::'~ ~h!!!"~'" in reSistance to i'reathering which 

corresponds to t he change from sandstone (Jasper Gorge Sandstone) to 

int~rbedded siltstone and sandstone (Angalarri Siltstone) . 

Intraformational breccia of sandstone blocks within the normal bedded 

siltstone matrix, was observed at one locality in the East Baines 

River valley. 
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Large areas on the Hhirhiind Plain display a prominent 

joint pattern on aerial photographs. ' AlthoU8h extremely "leathered , 

the rocks underlying these areas are very similar to the coarse 

siltstone and fine sandstones mentioned above. The joint pattern 

may be a reflection of major joints in the underlying Jasper Gorge 

Sandstone, indicating that the cover of Angalarri Siltstone is 

relatively thin in these areas . 

Interference and oscillation ripple marks, and to a 

l esser extent, current rippl e marks , are very common (see figs. 18, 

19, a nd 20). The f irst hlO structures reach amplitudes of 6 inches 

",ith to/8velengths up to 6 feet, a lthough they are generally of the 

order of t inch t o 1 inch and 2 inches to 6 inches respectively. 

There is no obvious preferred orientation of structures and ripple 

axes on consecutive beds several inches thick show vastly different 

orientations (see fig. 18) . 

The upper beds of the Angalarri Sil tstone crop out along 

the entire length of the southern scarp of the Pinkerton and Yembarra 

Ranges . They consist of very finely 1nterlaminated coarse siltstone 

and shale, (see figs. 21 and 22). Individual laminae are commonly 

only about 0 . 2 mID thick , the fine ones consisting of extremely 

fine-grained clay minerals , and the coarser ones of angular quartz 

silt, with minor muscovite, clay, and feldspar. The clay minerals 

impart a green colouration to the rock. Some thin laminae contain 

light green silt- size pellets of glauconite . 

~ithin the siltstone in the upper 50 feet of the formation 

there are a number of discontinuous sandstone lenses from 6 inches 

to 3 feet , and r arely up to 10 feet, thick . Current bedding, 

ripple marks and sole markings are developed in these beds . This 

is particule.rly i'Tell sho~m in the north in the Koolendong Valley 

\"lhere the Angalarri Siltstone is at least 600 feet thick. It 

consists of the following generalised sectioo:-



Thickness (f t ) 

50 

150 

100 

350 

Li tho logy 

Basal sandstone of :~<l(llc Cr~ck Formation 
forming top of dis~ected tableland . 

Siltstone : grey- green , redd i sh brown 
i n t ercalated \'11 th quartzi tic sandstone bands 
up to 18 in. thick. These bands are glauconitic 
and may have a silty matrix. 

Silt stone : grey- green, l aminated , platey . 
Slightl y coarser than the underlying 350 ft . 

Silts tone: grey- green , highly fissile and 
shaley, laminated . Fairly homogeneous sequence . 

Bottom of s l ope , (base not exposed) . 

The thickness of the formation can only be estimated , 

The unit has a generalised regional dip bet...!een 0 and 50 to the 

north 'ttes t, a lthough there are minor reversals of dip . Assuming 

only a 10 dip to the northwest the thickness of the unit is computed 

to be about 1500 feet . The Argument Camp and Amanda bores penetrate 

about 500 feet of shale and si ltstone , but cince they are sited 

several hundred feet below the top of the formation, about 1,000 

feet is a conservative estimat e of its thickness, 

Distinguishing features 

The uniform lithology over a large area, is the mos t 

important distinguisnl.ng it:!:l~I.LI.·c u~ t:-.:: .~_"'!. .;?!?:r"i ~j. ltstone , Also, 

the almost ubi quitous occurrence of grey- green fissile siltstone 

v,hich ''leathers to scree of fine flakes and scales below the f airly 

dis tinctive b:"3al sandstone of the Saddle Creek Formation, is 

diagnostic . Because of its soft nr ture it has been easily 

eroded to form the extensive plains surrounding the East and ~lest 

Baines and Angalarri Rivers , 



Fig.18 Two sets of osc~llation ripplemarks in _ower 
part of Angalarri Siltstone. The minor second 
set has fonned only in the troURhs of the major set. 

GA/598(r.p.s.) 

Fig.19 Angalarri Siltstone. :Bottom of a bed showing oasts 
of osoillation ripplemarks with minor interference 
ripple marks. 

GA/576(r.p.s.) 



Fig,20 Angalarri SiltS"tone. Three sets of oscillation 
ripple ma..rlcs on different bedd.i.ng planes. Nota 
the different orientation of the ripple axes in 
each set. 

GA/592(r.p. S.) 

Fig.21 Upper beds of Angalarri 
Siltstone. Fissile sandstone 
and shale on side of gully, 
capped by tbe basal sandstone 
of the Saddle Creek Fomation. 

GA/621 (A.G.R.) 



Fig.22 Thin bedded to laminated, fissile, green, 
quartz siltstone. Light green glauconite 
and ~ green chlorite are present. 
Characteristic of much of the Angalarri 
Sil tstone. 

GA/"IJ9 (I.U.) 
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Palaeogeographical significance 

The prevalence of oscillation ripples and the lack of 

current bedding suggest s t hat the formation was deposited off-shore 

al'lay from littoral currents I but still above Have base. The size 

of some ripples may indicate an environment exposed to l ong \,lave­

length .ocean '"laves . 

The occurrence of gl auconite in the upper part of the 

formation is of some interest as an enviornment indicator. Thi s 

mineral has been found only in marine environments (eland, 1955). 

Cloud states thet "the formation of glauconite reQuires marine ;-Tater 

near normal salinity, reducing conditions, and appropri.ate source 

materia l s . It is favoured by high organic content of the bottom 

sediments in ;-/hich it forms , and by s l ow or negative sedimentation . 

It may form under a fairly "'ide but not unlimited range of temperature 

and depths". Chilingar (1955) considers that ,·,eakly oxidising 

conditions are required . 

The glauconite may be det rital, since it occurs in thin 

laminG.e as pellets of similar size to the surrounding silt. 

However, as it is also abundant throughout the Auvergne Group , it 

is likely that i t r eflects a l ong period of marine deposit i on. 

The occurrence of pyri te and glauconite in the Angalarri 

Siltstone, indicates that reducing conditions pr obably prevailed. 

Saddle Creek Format ion (new name) 

Distribution 

On the Auvergne Sheet area the Sad~e Creek Formation 

crops out along the length of the Pinkarton and Yambarra Ranges, 

a distance of about 120 miles. It als~ occurs in scarps in the 

Spencer Range, in the f ol ded zone between No. 7 bore and Rrnie 

Lagoon, and along the eastern margin of the Koolendong Valley. 
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It extends north- east and east-north-east of the Auv"- 'gne 

Sheet area onto the Port Keats, Fergusson River, and Del amere S ,eet 

areas . 

This unit i s essentially soft and crops out poorly 

unl ess capped by the resistant Pinkerton Sandstone . Ybere it is 

protect ed , a basal sandstone of the unit i s exposed as a distinct ive 

"hard band" in the scarp ; the upper part of the unit forms a slope 

immediately belo", the base of the Pinkerton Sandstone . 

Derivation of name 

Thi s formation is named after Saddle Cre ek , at the south­

-ie .s tern end of the Pinkerton Range on the Auvergn~ --Sheet a 'rea·o 

Reference a~ 

The type section of this unit is at 2419E, 30029U; 

about 1 mile t ... est of where the road to Bulla River homestead traverses 

the Pinkerton Range . 

Stratigraphic re l ationships 

The Saddle Creek Formation forms part of the Auvergne 

Group ; it confor mably over l i es the Angalarri Siltstone and is 

COnformably overlain by the Pinker ton Sandstone . (see fig . 26). 

In the south ~lest the Im-rer contact is not everY'"here 

clearly defined due to the presence of mnor sandstone bands at 

the top of the Angalarri Siltstone . However, the lower contact 

in other places and the upper contact jn all places :' s sharp and 

dis tinct . 

This ul'ii't is overlain lmconformably in several areas 

by rocks of the Ranford Formation. 
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Fig. 23: Stratigraphic Sections through the Saddle, Creek Formation, 

To accompony Rtlcord 1968/117. o 52/A 15/ 16 
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Litho l ogy and thickness 

The Saddle Creek Formation along most of the Pinkerton -

Yambarra Range scarp consists of a basal sandstone band about 25 

feet thick lv-hieh is overlain by up t o 300 feet of dolomi tic 

a il ts t one . In t he aout h- ,\.,est part of the Pi nkerton Range this 

upper sil tstone contains several bands of sandy, oolitic dolomite. 

Near t he Victoria River the upper siltstone contains banda of massive , 

friabl e , fine- grained sandstone, \,Thich are glauconitic. 

In the Nutwood Creek area and adjacent to the Halls 

Creek I4etamorphics the basal sands t one dominates the formation and 

may measure up to 100 feet thick. The thickness of the upper 

siltstone part varies ; in the sauth- li'est part of the Pinkerton 

Range it measures up to 350 feet thick , at Karracumby Peak it 

measures 165 feet. To the north and north- east it tends to be 

thinner , but along the eastern margin of the Koolendong Va l ley on 

the Port Keats Sheet area it i s about 220 feet thick. In the 

Koolendong Valley it locally comprises flaggy and cross- bedded 

sandstone , with little siltstone (see section 7) . 

A number of sections through the formation heve been 

measured , and these are summarized in the form of a fence 

diagram (Fig . 23) . The first six sections described bel ow are 

numbered on the figure. Section No . 7 is not sho~m, as it is not 

on this S leet area. The basal sandstone member is sho .. m on Fig . -25 . 

The sections measured through the Saddle Creek Formation 

are : 

1. In Pinkerton Range scarp . 5 miles due south No . 7 Bore. 

Thickness Pinker ton Sandstone 
(ft) 

135 Poor exposure . Miner scree of flaggy , fairly pure 
do l omite , patches of lIsub-outcropn of light grey 
~"eathering dol omitic siltstone. 
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Thickness 
(ft) 

Pinkerton Sandstone 

20 Sandstone: very friable, blocky to flaggy, contains 
abundant mud flakes . 

145 Mainly a soft , very silty and ferruginised sandstone . 
Varies from red to yellow and brown . Interbedded 
with siltstone . 

1 5 Quartz sandstone: blocky and flaggy, cro'ss- hedded, 
contains minor feldspar and glauconite. 

Total 315 ft. 

Angalarri Siltstone 

2. Pinkerton Range scarp . mile east of Saddle Creek 

Thiclmes9 Pinkerton Sandstone 
(ft) 

55 Siltstone: grey, calcareous, flaggy to fissile . 
Contains bands of sandy, oolitic dolomite up to 
3 f t. thick. 

190 Siltstone: grey- khaki, caloareous . Bands of very 
fine- grained dolomite up to 2" thick . 

5 Dolomite: light brO\m , grey, sandy , glauconitic. 

50 Silt stone and mudstone: light green, grey, chocol ate 
dolomi tic. 

25 Sandstone: light green, grey , very friable, massive. 
Thin to medium-bedded, large-scale cross bedding. 
Poorly sorted, individual relatively coarse- grained 
hpn R ", ... (1 (I;",,.n ... t:;l'1,,n, ,R 1",,,, .. ,,,... r..l ",",=, nl'1i t .;,. 

Total 325 ft. 

• 
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Anga!arri Siltstone 

3. Pinkerton Range scarp. 1- mile uest of Bulla River track jUJnu up. 

Thiclmess 
(ft) 

Pinkerton Sandstone 

70 Si ltstone: (dolomitic) light- brawn- grey, fleggy to 
fissile. Hinor fine- grained sandstone . 

5 Dolomitic siltstone, varying to silty dolomite , 
fla ggy , forms bands up to 6". 

65 Siltstone as above in uppermost 70 ft. 

10 Dolomitic siltstone and silty dolomite intercalated 
with l esser grey f i ssile siltstone (carbonate rich) . 

25 Siltstone as above in uppermost 70 ft . 

5 Dolomitic siltsto~ and silty dolomite band. 

30 Siltstone as ab<ve in uppermost 70 ft. 

5 Dolomite, grey . oolitic, nodular, minor chert . 

80 Sil tstone as above in uppermost 70 ft . 

35 Siltstone - fine- grained sandstone : light bro~m grey 
and greenish grey , interbedded, fissile to fla ggy , 
abtmdant primary sedimentary structures . 

T.otal 330 f t 

Angalarri Siltstone 

4. Pinkerton Range scarp . due north of Hayes Bi llabong . 

Thickness Pinkerton Sandstone 
(it) 

65 Siltstone: light grey- brown, calcereous, very fissile . 

10 Dolomitic siltstone, grey. Also bands flaggy fine­
grained dolomite up to 6" thick. 

50 Siltstone: green- grey, very fissile. 



Thickness 
(ft) 

70 . 

Pinkerton Sandstone 

30 Quartz sandstone: light grey- brown very fine- grained , 
silty , massive , friable. 

95 Siltstone: green-bro~m. very fissile, contains abundant 
glauconite . 

30 Sandstone - silty sandstone: light bro\-Tn-grey, fleggy 
fine siltstone interbeds , Abundance of different 
primary sedimentary structures. 

Total 270 

Angalarri Siltstone 

5 . Karracum by Peak 

T!;iickness 
(ft) 

80 

Pinkerton Sandstone 

Poor exposure apparently calcareous ( ? dolomite) 
ail tatone . Ninor concretiollE'.ry iron nodules up to 2" 
in lO\,Ter 10ft . 

5 Quartz sandstone : t1hite 'l'lell sorted, friab.le, 10t1 
clay content . 

70 Siltstone : dark brown , varies to fine - grained 
sandstone. Isolated nodules of concretionary secondary 
iron- oxides . 

25 

Total 190 

Silty sandstone: light 
at base , poorly sorted . 
common . 

brown, silt interbeds common 
Various sedimentary structures 

Aneelarri Siltstone 
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6. Yambarra Range scarp . 5 mi l es ME of the mouth of Lobby Creek 

Thickness 
(ft) 

Pinkerton Sandstone 

35 Shaly sil tstone : fissile very poor exposure. 

8 Fine-grained sandstone - silty sandstone: massive , 
grey- green to light brown. Commonly contains 
irregular sedimentary flame structures . 

17 No outcrop: scree covered slope. 

3 Shaly silt stone: grey- green 

17 Siltstone - fine- grained silty sandstone, Massive , 
essentially non- bedded , al though lo.,er 3 ft. show 
flame structures and other preconsolidation sedimen­
tary structures . 

6 Interbedded fine- grained sandstone and silt stone . 
Grey- green, ,~eathering to light brown. Irre~larly 

alternat i ng f air l y 'clean ' quartz sandstone (commonly 
rlith small glauconite pellets, up to ~) and sericitic 
' dirty ' siltstone. Thin bedded , fine structures , 
fi ssile to fleggy . Hud cracks and ripple marks. 

91 Siltstone: shaly, fisSile, l aminated , grey-green. 
Chloritic and sericitic , some light brown limonite 
rich bands - (possibly "leathered glauconite). 

30 Basal sandstone band. 

Total 207 

Sandstone: light grey, Heathers to brown and dark 
grey; Thin- bedded, fine, medium. and coarse grained, 
and poorly sorted. Commonly pale green due to glauconite 
and flakes of green clay . In lower 10 ft. abundant 
sedimentary structures , shows transgression and 
regression of beds , cross- bedding, scour and fill , 
flame structures, minor rip~le marks, mud cracks. 

Angalarri Siltstone 
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7. Eastern margin of Koolendong Valley . 12 miles south of the 

Fitzmaurice River (on Port Keats Sheet area). 

Thiclmess 
(rt) 

Pinkerton Sandstone 

94 Sandstone: flaggy to blocky, medium- bedded, white to 
purplish . 

17 White medium-grained sandstone. Extremely large scal e 
foreset beds which are thinly bedded, and shari up 
through differential ueathering. 

110 Blocky to massive sandstone : some medium scale cross 
beds. Interbedded Hith red- l\'eathering, flaggy 
sandstone with minor purple and green siltstone. 

Angalarri Sil tstone 

The Saddle Creek Formation lias also examined bet~leen 

2 and 4 miles north of Bulla Gorge on both sides of the Bullo 

River. Only the upper part is exposed and consists of grey- green 

siltstone , fissile dolomitic siltstone and one thin bed of a 

ferruginous carbonr.te rock. Three miles ImE of Bullo Gorge 250 

feet of the upper Saddle Creek Formation are exposed. Here and 

in the Nutwood Creek area the basal sandstone attains its greatest 

known thickness of 50+ feet and 70+ feet respectively. 

An examination of the lithology of the Saddle Creek 

Formation is described below. 

The basal sandstone is gener ally white to light· grey- brm-:n , commonl y 

greenish and Heathers to red- brown, and c.ark- grey . It is po'orly! 

sorted, fine to medium grained ~Jith coarse- grained thin beds (commonly 

foreset beds). Rarely the sandstone contains minor pebbles and 

pebble beds . The high clay content makes the rock friable. The 

development of under- caving at the base of this unit is caused by 

its friable nature and its flaggy, ragged partings . The parting 

(or bedding) planes show abundant ripple marks and mud cracks. 



Fig. 24 Saddle Creek Formation (soft slope), capped by 
Pinkerton Sandstone. The elope consists of the 
upper siltstone of the Saddle Creek Fonna.tion 
containing minor thin iolomite banda in the lower 
part. 
Auvergne 1:250,000 Sheet area, 8 miles aouth of 
No. 1 bore. 

GA/524(I.R.P.) 

Fig. 25 Basal sandstone of Saddle Creek Fomatlon, showing 
typical sedimentCll')" structures - CroSB bedding , 
oonvolute bedding and assooiated flame structures. 
(Hammer arrowed) 

Fergusson River 11250,000 Sheet area 15 miles eaet 
of Coolamon Homestead ruins. 

GA/518(I.R.P . ) 



F1g.26 A _ Angalarri Siltstone 
B - Saddle Creek Formation, showing basal 

sandstone and thin dolomite bands in upper part of 
this Wlit. 

C 0= Pinkerton Sandstone. 

Scarp of Pinkerton Range near Bullo River track jump 
up. Auvergne 1,250 ,000 sheet area. 

GA/1194(I.R.P.) 
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The grains are subrounded and sub- spherical. Siltstone 

oc.ods, commonly thin and discontinuous are interbedded "lith the 

sand ; typically they contain glauconite . \'lith decreasi ng grain 

size the roundness and sphericity of the grains becomes less 'trell 

developed until the fine grains (0 .05 mm) are commonly sliver- like . 

Quartz is the main constituent, as many grains of which 

contain fine inclusions . Grains of chert and quartz of metamorphic 

origin form up to 10% of the grains . Feldspar, both plagioclase 

and microcl ine form up to 7% in some sections . Accessory mi nera l s 

include zircon , tourmaline, magnetite and glauconite. Glauconite 

occurs in subordinate amounts in places f.Jagnetite grains associated 

with glauconite-rich beds are prbQ8bly authigenic. 

Primary sedimeri~ary structures are highly characteristi c , 

of this basel sandstone band. Cross bedding is the most common 

sets of fore - set beds are up to 8 ft. thick. Convolute bedding and 

flame structures are also typical and , commonly about 2 feet thick. 

Such a band may cut off a series of fore- set beds, or simply be 

part of a normal thin bedded horizontal sequence. (fig. 25). 

Other common structures are several varieties of ripple 

marks, mud cracks , halite pseudomorphs , sole markings , and current 

lineations. 

The upper siltstone is generally grey- green , commonly fissile but 

varies to massive - friable. Typically it varies to fine- grained 

sandstone . The coarse component is mainly angular and wel l sorted 

quartz grains . SUQordinate chert, plagioclase and microcl ine are 

common. Interstitial clay . chlorite , sericite and glauconite 

have been identified . 

The glauconite content may be as high as 1~ and is 

generally most abundant towards the base and the top of the 

siltstone . 
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~1uch of the siltstone is carbonate rich. The carbonate 

is erratic in its distribution but gener ally it occurs as an 

interstitial component; it appears to be dolomite, (rUnor carbonate 

cement also occurs in the basal sandstone) , 

In the south-Hest half of the Pinkerton Range, bands of 

dolomite up to 3 f eet thick are interbedded with the siltstone . 

The dolomite bands add s trength to the siltstone and form low 

cliffs up to 10 feet. As many as four of these cliffs occur in the 

vertical section of the Saddle Creek FO"ri:Intion lfest of the Bulla 

Rj.ver track ; two are more common and in places no dolomite bD.nds 

is exposed. 

Several of the dolomite hands are oolitic, iron rich 

and commonly glauconitic. The oolites have an average diameter 

of 0 .4 mm . and have a quartz (and rarely microcline) nucleus . 

The dolomite in the oolites has commonly been replaced by 

cryptocrystalline silica . The silicified parts form discontinuous 

lenses up· to 10" long and 211 Hide . There is very little detrital 

interstitial material in the oolitic dolomite and secondary, 

very finely crystalline quartz , cement the oolites in places. 

The fine-grained , non- oolitic dolomite i s invariab l y 

silty, with "olP to 25% of coarse silt- size quartz grains di sseminated 

through the dolomite. 

Distinguishing Features 

The Saddle Creek Formation i s r ecognised , (particularly 

in the scarp s lope of the Pinker ton and Yambarra Range) , by its 

stratigraphic position below t he widespread, prominent Pinkerton 

Sandstone. The most characteristic si ngle f eature is the presence 

of the basal silty sandstone band , generally about 30 feet thick , 

and invariably displaying abundant primary sedimentary structures . 
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Palaeogeographic significance 

The sedimentary structures in the basal sandstone indi cate 

a predominantly shallow-water environment of deposition . The cross­

bedding, asymetrical ripple marks , current lineations, and isolated 

pebbl es up to 20 mm . in diameter, indicate intermittent high-current 

velocities . 

The fore set beds and rippl e marks l ack a strong preferred 

orientation, suggesting tha t current directions were variable , a 

feature typical of a very shallow- trater environment . 

The convolute bedding and flame struc t ures are believed 

to have' formed by hydraulic rupturing of overlying beds by fluid 

trapped in lOt'Ter , more permeable, beds . SOIDe of these structures 

are lI quick- sand structures", resulting from the disturbance of 

\'later- saturated sedimentary layers . The palaeogeographic significance 

of these structures is not cl ear , but suggests a rapid rate of 

deposition in a very active environment. 

The deposition of the siltstones was also apparently 

in shallow \-Tater and in a stable"'shHf environment . Glauconite 

and oolites indicat e conditions of agitat ion in a shallml- t'later 

environment. Dolomite occurs only in the southl'Testern end of this 

formation, and the siltstone thins towards the northeast. 

Pinkerton Sandstone (NeN Name) 

Distribution 

The Pinkerton Sandstone forms the resistant cappings of 

the main escarpments and dissected plateaux of the Pinkerton and 

Yambarra Ranges, l'lhichare about ~20 miles long on the Auvergne 

Sheet area. It also crops out in the Spencer Ranges, and as a 

prominent hogback ridge along the south eastern side of the 
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Victoria River Fault. It extends east end north onto the Delamere , 

Fergusson River, and Port Keats 1 :250,000 Sheet areas and south­

west onto ~Taterloo Sheet area. 

Derivation of name 

From the Pinkerton Range, a prominent escarpment up to 

900 feet high, "Which r1.mS \"rithout break from the Keep River to 

the Victoria River, a distance of 65 miles . 

Reference area 

The type section through the formation is in the 

Spencer Range , 6 miles east of Bulla Gor ge . Other good sections 

of the lower part of the formation are exposed in the Pinkerton 

and Yambarra Ranges . 

stratigraphic relationships 

The formation conformably overlies the Saddle Creek 

Formation and is overlain , also conformably by the Lloyd Creek 

Formations. The base is defined in most places by a \-fhi te 

massive , cross- bedded , quartz sandstonej its upper limit is 

marked by the first appearance of dolomite beds , some '1ith 

s tromatolites and in some places by intraformational breccia. 

Lithology and thickness 

The Pinkerton Sandstone characteristically forms stepped 

slopes which result from di fferential erosion of hard and soft 

bands. (Fig. 28) . The base of the formation is marked by a 

massive to blocky, cross- bedded and thin to medium- bedded , quartz 

sandstone. Beds 2 to 3 feet thi ck are commonly interbedded with 

a few inches of silty , fine sandst one. The basal bed is extremely 

prominent , and forms the hard capping on most of the Pinkerton and 

Yambarra Ranges . I t is only about 5 feet thick '-lest of the Keep 

River but is beb~een 50 and 70 feet in mos t of the Pinkerton Range, 

and where it caps the Yambarra Range north of Bradshaw it forms 

cliffs 100 or more feet high (see fig. 30) . 
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This basal band commonly consists of a moderately well 

sorted quartz sandstone. Generally quart z constitutes more than 

9~ of the rock, whi le subordinate components are rock fragments 

(mostly siliceous) , microcline, limonite , and accessory heavy 

minera l s , mainly tourmaline and zircon. The grains are generally 

of fine to medium.~·sand-size (about 0 . 05 to 1 mm) and subrounded 

to well rounded. Syntaxisl growths have in most cases partially 

or wholly obliterated original grain boundaries. This sandst one , 

contains spots comprising aggregates of grains up to 5 rom across , 

and loosely cemented by limonite. Silica cement is absent within 

_~he'~ spots . 

A poorly outcropping softer rock overlies the basal 

sandstone (~ee fig. 28). In rare fresh outcrops it comprises 

thinly interbedded green mudstone, quartz siltstone , and fine 

sands tone . The green colour is commonly merged into purple zones , 

due to a change in the oxidation rate of the iron minerals . 

' 'l'h~ s oft layer is generally obscured by scree from a 

second cliff- forming fine-grained sandstone , which is between 

50 and 100 feet thick . It has a blocky to extremely massive 

parting, but is thin bedded or laminated. Small- scale cross 

bedding and rippl e mar ks are commoD ; mud cracks are rare. 

Abundant mudflakes occur on most bedding planes , in some beds they 

comprise half of the rock. They are generally discoidal , a feature 

which is best seen where the flake has weathered out l eavine a 

mould , 

Al though the rock is best d~scribed as a fine - grained 

sandstone a signifi cant proportion of the grains are in the 

coarse silt range . Size sorting varies from moderate to good , 

and the grains are subrounded to rounded. ~tost specimens contain 

90% or more quartz , and rock fragments, generally l ess than ~, 

are mainly composite quartz grains with many inclusions , and chert. 

Hany specimens contain a few percent of larger, 1>1e11 rounded 

grains. Secondary overgrowths obliterate some of the original 

sedimentary textures . Minor minerals include haematite, limonite , 

fe l dspar (mostly mi croline), and uell rounded tourmaline and 

zircon. 
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Overlying the second hard sandstone member is a third 

scarp- forming member , but because it is not massive it rarely 

forms cliffs . It is generally a fleggy , fine to medium- grained 

quartz sandstone. In some areas it has an irregular parting, 

and does not break into rectangular or tabular blocks as do the 

I mfer and middle members . 

In the steeply dipping and overturned sequence of rocks 

along the southern margin of the Victoria River Fault , the 

Pinkerton Sandstone forms a strike ridge of resistant sandstone 

in ... rhich individual units cannot be recognized . The sandstone is 

l;ell indurated , light coloured , fine to medium grained and siliceous . 

The thickness could not be determined accurately where 

the beds are vertical as the geological bound£ries are covered by 

scree, but it is probably not less than 300 feet, and may be 

considerably more . East of Holdfast Reach , the Pinkerton Sandstone 

forms massive cliffs and may be 400 feet thick . The Saddl e Creek 

Formation is very thin here, and it appears probable that there 

is a lateral facies change, with Saddle Creek Formation grading 

into Pinkerton Sandstone . 

The Pinkerton Sandstone forms the resistant capping on 

the hills bordering the Koolendong Valley . The formation comprises 

a basal prominent ,'1hite massive quartz sands tone overlain by 

a blocky , thin- bedd.ed ripple- marked and mudflnked brmm to pink 

fin e sandstone , similar to that in the Auvergne area. 

A number of sections have been measured througn ~ne 

Pinkerton Sandstone, and these are summarised on the fence 

diagram (Fig . 27) . The sections shOt1 a gradually inc reasing 

thickness of the basal member of the formation from southwest 

to northeast . 
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Details of three of the sections are listed below: 

(a) Section NO. 1 on fence diagram (Fig. 27) :- 56 mi l es "lest 

southwest of Auvergne homestead. 

Thickness Ll oyd Creek Formation 
(rt ) 

150 Sandstone and aiity sandstone: yellow and purple­
brown , thin- bedded , fla ggy , fine- grained . 
Occasional medium to coarse 1'1e11 rounded quartz 
grains. Mudflakes , some mudcracks, small ripple 
marks and crossbeds . 

50 Flaggy sandstone - similar to that above; green 
shaly partings common. 

60 Interbedded purple and light grey- green si l tstone 
and fine to medium- grained sandstone . 

15 Sandstone: medium- grained, massive to bl ocky, whit e , 
Crossheds, ripple marks , and dark- coloured ferruginous 
spots up to 5 mm across . 

Total 275 

Saddle Creek Format ion 

(b) ' Section No.4 on the fence diagram (Fig. 27). ~ mil es 

northeast of Bullo Gorge . 

Thickness Top of Hill 
(rt) 

100+ Sandstone: thin- bedded, containing mudflakes. 
Parting surfaces are irregular • 

. 40 Thin- bedded sandstone with blocky to massive partings. 
Many mudf l akes , ripple marks and small- scale ,cr.oss 
bedding. 

35 Interbedded fine- grained sandstone , sil-ts-ione and 
green and purpl e mudstone; al l thin- bedded. 

70 

To t a l 245+ 

Slightly feldspathic sands tone : 
medium- grained . Yellow to bro~m 
to 5 mm across. 

buff to yellow , 
limonite spots up 
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Saddle Creek F6tmati9n 

(0) -- Section No . 7-on fence diagram (Fig. 27) • . L.obby- Creek Axea .• 

Thickness 
(tt) 

Top of Hill 

20+ Sandstone:. thin-bedded, f l aggy, fine to medi~-grail:led . 
Some ripple marks . 

80 Fine- grained sandstone: Dark brown weathering surface j 
not wel l - sorted, some beds have sil t content, mudflakes 
are commonj some t hinl y" interbedded chocolate siltstone 
and sandstone Hith abundant mud:flakes . 

80 Quartz sandstone: white, friable , fine-grained, reddish 
brolffl weathering .surface, pro~inent vertical jointing. 

Total 180+ 

Saddl e Creek Formation 

Palaeogeographic signi ficance 

The high quartz content and general lack of unstable 

rock fragments and minerals such as fel dspar and mica show that the 

rocks of thi s formation are generally extremely mature . This 

maturity, and the presence of chert fragments , suggeats a~i[tion 

frolll a pre- existing sedimentary rock. 

The extent and t hickness of the sands tone, are consistent 

.. rith deposition during a single transgrt:!~:::;;.i.v;: .. :t: ;: ::.-!".!! ;,~ with minor depth 

fluctuations, ~iving rise t o thicker sequences in the northeast. 

The widespread occurrence of mudflakes suggests deposition 

in a very shallow marine .or paralic environment . with periodic 

subaerial exposure . 
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Fig . 27 : Stratigra phic Sections through the Pinkerton Sandstone . 

Dashed lines show data orB incomplete . 
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Fig.28 Alternating bard and soft bands in the Pinkerton 
Sandstone. Base of lowest cliff 1e the base of 
the formation. Lower and Kiddle sandstone members 
are prominent. Third hard band foms top of bilL 

GA/580(r.p.s.) 

Fig.29 Pinkerton Sandstone,soft beds between lower 
and middle hard members. Consists of thin 
bedded to laminated purple and green mudstone, 
ail tstone and fine grained sandstone. 

GA/596(r.p.s.) 



Fig.3D View from top of Yambarra Range, near :Bradshaw. 
Pinkerton Sandstone fOMs prominent cliffs up 

to 120 feet high. Below the cliffe, a thin laYer 
of Saddle Creek Formation is present. Its base 
is defined by the thin sandstone horizon visible. 

GAl 1002(I.P. S.) 
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Lloyd Creek Eormation 

Distribution 

The Lloyd Creek Formation crops out generally in 

scarp faces, in numerous areas in the Pinkerton, Spencer , and 

Yambarra Ranges , from the sQuthl'test comer of the Sheet area, 

through to the northeast . I t extends to the north and east, 

onto the Port Keats and Fergusson River Sheet areas. · .~1 . . 

Derivation of name 

After Lloyd Creek , a minor tributary of the Bulla 

River , in the central part of the Auvergne Sheet. a~ea . 

Reference area 

The most compl ete sections uere seen near the B-ullo 

River Station track about 3 miles north of the main jumpup 

onto the Pinkerton Range . 

Stratigraphic re l ationships 

The Lloyd Cr eek Formation is apparently conformable 

... ,i th both the under l ying Pinkerton Sandstone , and the overlying 

Spencer Sandstone, although the contacts are poor ly exposed . 

Lithology and thickness 

The formation is characterized by ool itic and stromatol itic 

dolomites . They are interbedded with sandy dolomite , fine- grained 

laminated dolomite, dolomitic siltstone, and minor sandstone. 

Because of the hard capping of basal Spencer Sands tone, and the 

eaflily ~teathered rock types mentioned , the formation crops out 

poorly, and is generally cover ed by scr ee. 



32 . 

Samples of the carbonate' rocks have been aJl,B.lysed as 

. follows: 

Registered Insoluble CaO MgO CaO/MgO .CaO/MgO 
No. Residue ("t ~) (wt .~) (molar ratio) 

(wt%) 

67770322 15 . 9 23 . 5 18.3 1.39 0.83 

677700~A 3.7 32 .1 19 •. 0 1.69 1.03 

67770087B 14 .3 33.7 11.8 2.~ 1. 73 
67770117C 19.3 25 . 55 16.5 1.55 0 .93 

67770327 16.7 26 .45 16 . 5 1.60 0.96 

Sample 67770087B is more calcitic than the othelS and is one of 

the more oolitic rocks sampled; this may mesn that the oolites 

are richer in calcite than in dolomite . 

Sandy and oolitic dolomites are commonest in 

outcrop; they are in beds up t o 2 feet thick, which contain 

10% to 20% of quartz sand , and various propor tions of oolites. 

The rocks \"leather "to a i7~y-'..::rown colour, arid both oolites and quartz 

grains are conspicuous on these surfaces , \'thereas· they are difficult 

to see on freshly broken, light grey surfaces. Some sand grains 

are concentrated in thin laminae , outlining small cross-beds 

and ripple~ks, but the majority occur as nuclei of oolites. 

The ~uartz grains are subangular to subrounded, and 0 . 05 

~o 0.2 mw ~u ~i~~~=~. ~~~t. nnlites are within the range 0 .3 to 

0.5 mm. , and are almost spherical. On some rock surfaces they 

weather at-my leaving a pock- marked surface , but in others the 

outer shell has been silicified , and the oolites stand out as 

cream-coloured spheres . A minor percentage of oolite~ are 

non- spherical, but these s till have extremely smooth surfaces . 

The· carbonate has been recrystallized, and only remnants of 

concentric structure remain. 

.. 
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Stromatolites were observed in most localities. In 

vertical section they appear as alternating light and dark 

weathering l aminations of various shapes. Following the work 

of Donaldson (1963) they may ~e cl assified according to the 

shape of the laminations into one or more of six groups . On this 

basis most of the forms are "columnar" stromatolites, with some 

I1hemispherical stromatolites ." In the B"ul lo Gorge region a bed 

of partly silicified dolomite contains small "digtate.ll stromatolites 

and possibly- some other types. The top of the bed is extremely 
~ 

uneven, because of the numerous small hemispherical projections at 

the top of each column . (see fig . 33) . 

I n several localities ·· the stomatolite beds are ver y 

closely associated with sandy and oolitic dolomites and with 

intraformational breccias. Near No . 7 Bore small hemispherica-l 

forms encrust a block of .sandstone within fine- grained dolomite . 

Figure 35 shows a columnar stromatolite from the area 

north ",est of No.7 Bore. The depression in the laminations contains 

lenses of coarse detritus, and the laminations thin and pinch oU:-i' . 

This is typical of stromatolites formed by trapping of detritus 

by a l gal mats as described by Logan (1961) from the Shark Bay area 

of Western Australia . The following section was measured through 

the Lloyd Creek Formation near the Bullo track. 

Thickness 
( f~ ) 

Spencel Sandstone 

------------------------------------
19 

9 

68 

10 

10 

60 

No outcrop 

Dolomite - light grey, blocky . 70% oolites. 

No outcrop 

Sandstone: 
l enses and 

as above , but green-brown with d·ol omite 
interbeds up to 4n thick. 

Brown , blocky sandstone. Fine-grained, feldspathic . 

Light grey dolomite - very closely packed .oolites. 
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Occasional tabula r fine-grained 'do!oIIii te fragment"s 
and lenses of more ferruginouS .material, both of 
which are more apparent on ueathered surface . 

Above increases in percentege" of dolomite and 
become's oolitic (up to aa,;t of rock) 
Oolitic and non oolitic dolomite are interbecl.ded. 

As before, but slightly hi gher percentage of 
dolomite. 

Sandstone : grey, blocky, thin-bedded , grains 
cemented by dolomite up to 3 mm in grain size, 
and comprising perhaps 5- 10% of the rock. 

Sandstone: white , flaggy , friable, medium-grained 
halite pseudomorphs . 

Light grey oolitic dolomite 

Sandy dolomite : light grey, blocky thin- bedded, 
medium to coarse- grained. 

Pinkerton Sandstone 

In other l ocalities dark grey dolomitic siltstone is 

interbedded with fine- gz:ained \·,ell sorted quartz sands1(one . 

Sandy dolomite general l y predominates . 

Although quartz is tne most common detrital mineral, 

small quantities of fe l dsps r (mi~rocline), tourmaline, zircon, 

chert , chalcedony, some metamorphic rock fragments, and minor 

opaqu( miner als (weatherL~g to limonite) are present. 

The Lloyd Creek Formation is nowhere greater i;iU:tll tl'.:.':';;'~ 

250 f eet thick. Nine sections were measured in the field , the . 

thinnest , near the centre of the area , was only 95 feet . These 

sections gave satisfactory thickness data, but little information 

on lithology, s i nce the formation is generally poorly expose!i. 

The distribution of the section·s and their variation in t hiclmess 

is shown in the fence diagram (fig . 31). 
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Fig .31 : Stratigraphie Sections through the Lloyd Creek Formation. 

To accomp any Record 1968/11 7. D 52 1 A 15/ 18 
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Fig.32 "ColUJmlar" Stromatolites fran Lloyd 
Creek Fomation 10 miles northwest of 
Bulla Gorge. 

G.!/510(I. R.P.) 

Fig.33 Smaller columnar or digitate stromatolites from 
Lloyd Creek FOmJation 3 miles north-northwest 
of Bulla Gorge. Some branching of oolumns is 
evident in the parent outorop. 

G.!/852(I.P. S.) 



Fig.34 Section of specimen shown in fig.33 
Most laminations are continuous, and these 
could also be classified as 1.mdulatozy 
stromatoli tea. 

GA/8~(I.P.S.) 

Fig.35 Irregular columnar stromatolites from Lloyd Creek 
Fomation. Same locality as fig. 33. 

GA/851(I .P.S.) 



Fig. 36: Flaggy dolomite and dolomitic siltstone; 
Lloyd Creek Formation . Locality: 10 miles 
west of Coolaman , Port Keats 1:250,000 
Sheet area. 

GA/512 (loR . P. ) 



Distinguishing features 

The Lloyd Creek Dolomite is the only formation in the 

Auvergne Group in which oolites and stromatolites are extensively 

developed . 

Palaeogeographic significance 

The presence of sand-size particles, oolites, stromatolites, 

and some intraformati onal breccia indicate that this formation was 

deposited in a shallow water ~airJy high energy envi~onment . 

Oolites are generally considered to form in agitated water (Eardley , 

1938; Rusnak, 1960) although some non-spheri cal oolites may form in 

quiet water (Freeman, 1962) , Because of their Ubiquitous association 

with current-bedded sand in t he Lloyd Creek Formation a wave and 

cur~ent-swept environment is most likely. 

From the available evidence (Logan j961), stromatoli tic 

beds appear to be near- shore deposits, either marine, or in a saline 

lake . Ot her fine-grained dolomites in t he formation, in associa t ion 

with sand and silt, both support the hypothesis that deposition took 

pl ace in a shallow-water, stable- shelf environment. 

Spencer Sandstone 

Distribution 

The Spencer Sandstone occurs mainly in the southwest 

of the Sheet area. It forms a belt up to six miles wide along 

the centr al part of the Spencer Range where i t forms slopes which 

dip gently to the north west . Between the Bulla track and the 

Victoria River Fault, the sandstone fol l ows around the nose and 

along the limbs of regional fold structures . From this area it 

can be followed t o the south west along the southern side of the 

Victoria River Fault where it is exposed adjacent to Phanerozoic 

rocks and the Halls Creek Group . 
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Derivation' of name · 

"',' 

This formation is named a fter S~~n'cer Range 'in the central 

·part of the Auvergne Sheet area. ' This unit has not been 

previously identified or mapped as a separate formation. 

Reference area 

The unit is best exposed and most readily examined in 

areas adjacent to the Bullo River Homestead track where it crosses 

the Spencer and Pinkerton Ranges. 

Stratigraphic relationships 

The Spencer Sandstone is the middle formation of three 

uhich consti t ut e a predoIl!-inantly dolomitic upper part of the 

Auvergne Group " The Spencer Sandstone is conformably underlain 

by the Lloyd Creek Formation and conformably overlain Qy the Shoal 

Reach Formation. ' 

The contact with the Shoal Reach Formation is poorly 

exposed but there is some evidence that it is a transitional 

contact. The contact is defined a t the first outcrop of dolomite 

sandstone above the underlying quartz sands t one, which being 

relatively hard , genera~ly causes a change of s lope. 

The Spencer Sandstone is fla t ": lying over much of its 

extent and its typical topographic expression i s shown in the 

Figure. 37. 
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Fig. 37~ Diagram showing topogrnphic expression of the 

Spencer Sandstone and Bsr-·oeie.ted forma tiona. 

In some places Spencer Sandstone . i s dolo.mitic which sur.~sts no significant 

facies difference from the overlying 'Shoal Reach FOl'1!l8.t~on. However the 

considerable sreas of distinctive topography formed by the sands tone, 
, . '. . . 

notably the " basal 'member' and the characteristic change of slope forming 

its upper contact mak.es it r eadily .. ide'ntified on air photos and warrants .' . . -, 
it being mapped es n distinct .FoI'llJ.: t icn. 

Lithology and Thickneso 

The . Spence r Sandstone i s ·e,-enerally poor l y exposed; it forDs 

low rounded hills wi th shallow dipping slopes cover i ne l vr ge nl~ao. 

Commonly it roughly coincid es \"lith t he p l n.in where i so l a ted scattered 

out crops of sands t one are jus t exposed throl;lgh. B..'l.ndy orees . 
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Th.ie poor -exposure, and the fact th/:!-t the. overlying uni~ 

is generally oflbsent makes it difficult to ' qbtain a true thickness 

of the Spencer Sandstone. Up to 550 ft. of this unit has been 

measured, but this seems t 0 ·vary c6nsidetab~y over a fairly short 

distance. 

In mos t areas the Spencer Sandstone has a basal sandstone 

member torhich may measure up to 50 ft thick. (Fig, 38). This 

is a brown- grey, thin- bedded, f l eggy and blocky, fine or medium­

grained sandstone. It contains abundant small- scale cross laminations 

and ripple marks; reddish-purple and green mud flakes are common ; 

pseudomorphs after halite occur in some places. Typically the 

mud flakes \"leather out leaving pits i n the exposed surfaces . 

The following section through Spencer Sandstone four 

miles south of the Bullo Gorge shows Nell the lithology of the 

unit but the thickness shown may not be true due to lack of 

outcrop and possible strike faulting in the area. 

Thickness 
(ft) 

170 

42 

34 

100 

200 

Total 546 

Overlain by Shoal Reach Format ion 

Sandstone, fin~-grained, about 2% glauconite 

Sandstone , grey , fine- grained, friable, up to 
1ut feldspar 

no outcrop 

Sandstone, tihite, blocky, thin- bedded, medium 
to coarse- grained , poorly sorted, interbedded 
Nith fine fissile feldspathic sandstone . 

Generally poor exposure 

Sandstone, white, blocky to flaggy, thin- bedded, 
fine to medium- grained, abundant chocolate and 
green mud flakes. 
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Fig.38 :Basal part of Spenoer Sandstone. Shows its 
typical th~ bedded Chara.cter which may be 
massive or flas&y . Three miles N.N.W. 
Bullo Gorge 

GA/586(I.P.S.) 
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The follO\~ing section lfaS measured through the Spencer 

Sandstone on the Bulla River Homestead track, about six ~iles due 

south of the Bulla Gorge . 

Thickness 
(ftl 

180 

70 

170 

25 

Overlain by Shoal Reach ~ormation 

No outcrop 

Poor outcrop. mainly scattered remnant blocks of 
l'lhite , fine- grained sandstone 

No outcrop 

Sandstone: ,,>,hite, blocky to flaggy , t hin- bedded , 
fine to medium- grained. Minor coarse- grained, up 

10% feldspar . 
fine sandstone 

Interbedded '\'lith softer rec.- l'1eathering 
which has a sericitic matrix . 

5 No outcrop 

17 Sandstone: light-brOlffl, blocky, thin-bedded, 
medium- grained. Up to 5% feldsp.'",r . Some fi ssile, 

silty interbeds. Contains abundant mud flakes . 

Total 467 ft Probable base of unit 

The upper parts of the unit consist of e ssentially the 

same sandstone but it is generally far more poorly exposed. The 

sandstone is generally i'lhi te (Heathering reddish brmm) , blocky 

to flaggy, medium to fine-grained, thin-bedded to l aminated and 

conunonly friable, It is interbedded \'ti th thin fi ssile silty 

sandstone. Ripple marks and cross bedding are common . 

The Spencer Sandstone adjacent to the Bonaparte Gulf 

Basin is similar t o that 1n the Bullo Gorge area. Hm'lever near 

Alligator I:laterhole in the south-i'lest corner of the Sheet area 

dolomitic sandstone occurs in the middle part of the formation 

and is associated \'ri th fine- grained sandstone containing bali te 

casts. Five ' miles south-east of Ernie Lagoon a complete section of 

the Lloyd Creek Formation, Spencer Sandstone, and Shoal Reach 

Formation was measured; the Spencer Sandstone comprises: 



Thickness ' 
(ft) 

90. 

Overlain by Shoal Reach. Formation 

16 Feldapthic sandstone: fine , friable 

14 Sandstone: grey. flaggy. thin-bedded, fine to 
.me'dium-grained.-. Up to 3% green glauconite grains 
or pellets up to 1. mm. Minor quartz grains of .same 
size .. 

17 Sandstone: fine-grained, up to 5% feldspar 

250 Sandstone: poor exposure, white, blocky to fla ggy , 
fine to medium-grained, limonite-spotted. 

8 Sandstone: fine-grained abundant green and brown 
clay clasts from 2 to 5 mm. across. These 
preferentially weathered out and give the rock a 
pocked-marked appearance. 

8 No outcrop 

150 Sandstone: white, blocky to flaggy, thin-bedded, 
fine to medium-grained, friable, up to 15.% 
feldspar. 

11 Sandstone: basal band, massive to flaggy, white, 
reddish-brown weathering, fine-grained, friable. 

Total 474 

Underlain by Lloyd Creek Formation 

Distinguishing features 

The basal sandstone unit has a characteristic lithology. 

The formation is di stinguishe d by its presence as ~ r~~~~i.~~y 

l arge area n~ ~~~~!y ~xposed frieble sandstone within the mainly 

dolomitic sequence of the upper part of the Auvergne Group. These 

features are \'lell defined on a ix photos. 
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Palaeogeographic significance 

The conditions of deposition of the Spencer Sandstone 

represent a minor variation of the environment of deposition of 

the underlying and overl ying dolomitic formations. The fact that 

dolomite persists in some parts of the unit , and that sand is a 

common component of the formation above and below 

the small degree in the change of conditions . 

indicates 

shallow 

The Spencer Sandstone \'185 mos t probably deposited tmder 
. conditions 

mar1ne Ln a stable environment . There is evidence 

that conditions during part of the deposition were sub- aerial . 

Shoal Reach Formation 

Di stribution 

The Shoal Reach Formation is extensive in the Spencer 

Range area . It also fol l ows along t he southern margin of the 

Victoria River Fault for about 80 miles from the Ernie Lagoon 

area to 10 miles north of the Victoria Riyer . Typically it is 

poorly exposed; it crops out most continuously \</here the upper 

part of the Auvergne Group assumes moderate dips in faulted 

and f olded areas . 

stratigraphically this unit overlies the Lloyd Creek 

Formation. It i s absent however, over l a rge areas of Lloyd 

Creek Formation in the north- east of the Auvergne Sheet area . 

Further north, on the Port Keats and Fergusson Sheet areas , the 

Shoal Reach Formation i s preserved in the sequence by overlying 

Cretaceous sandstone . 

Derivation of name 

~he name is derived from Shoal Reach near the junction 

of the Bullo and Victoria River s , and the Auvergne Sheet area . 
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. Reference area 

The $hoal Reac~ Formation and ·its rel ationships are well 

exposed, adjacent to the Bulla River homestead track, betlleen the 

Pinkerton Range scarp and the Bulla River Gorge . 

Stratigraphic relationships 

The Shoal Reach Formation is the upper-most unit in 

the Auvergne Group . It conformably overlies the Spencer Sandstone 

and the contact is probably gradational. 

The Shoal Reach Formation is almost certainly unconform­

ably ove~lain by the Black Point Member of the BUlla River 

Sandstone . This contact is rarely well exposed .. Hmiever, where it was seen 

however the contact is distinct and marked by an abrupt change in 

l ithology . The upper Shoal Reach Formation consists of thin- bedded 

silty dolomite. The overlying Black Point Nember is a sandstone : 

gritty , coarse, felspathic and ferruginous. This abrupt change 

of facies indicates an abrupt change of the environment of 

deposition and of provenance and probably indicates a hiatus. In 

some areas, there is evidence of a slight angular unconformity 

bet .. reen the hvo units . 

Lithology and thickness 

The Shoal Reach Formation consists mostly of dolomite 

siltstone and fine- gTained sandstonE:. Int:rRf''':'':''''''.......e~:::::=..::l ':'\H/.fS:iumera'te 

also occurs in pIeces . 

Up to 350 feet of Shoal Reaoh Formation were examined 

east of Ernie Lagoon and 4 miles southeast of Bucket Springs. 

In these areas the formation i s typified by thin lenses and bends 

of fine, grey dolomite ,.,i thin a predominantly sandstone sequence . 

The sandstone is commonly dolomitic, \"lhite to bro .. m, flaggy to 

blocky , thin- bedded and medium- grained . Mud flake clasts a re common. 

The dolomite is pink to brown . It forms lenses up to 1 foot long, 

and interbedded l amellae in the sandstone. (see fig . 39) 



FINE SANDSTONE 
------ ------- ------ ----==---

FINE SANDSTONE 
1 INCH 

Fig.39: Relationships of dolomite and sandstone in beds 

within the Shoal Reach Formation. 

To accompany Record /968///7. o 52/A 15/19 
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Near lfo . 7 . Bore and Alligat or 1'/aterhole the upper part of the 

. Shoa l Rea-ch Format i on consists of Iv-hite - to - grey - l-leatheri ng, 

grey- pink silty do l omite . Rippl e marks and smal l - scale cross 

bedding are delineated by concentrati ons i n t he dolomi te of sand 

grains - up to 1 ~ of the rock in places . Features which s how 

sedi ment movement " b~ore consolidation include intraformational 

breccia . small-s cale s l umps , microfaults and abrupt cut- off of 

beds . vfuitish sil tstone and fine sandstone crop out below the 

dol omite . A thin bed of chocolate shale containing a net - work 

of carbonate- filled joi nts occurs locally. 

'rhe follolring section was measured t hrough the Shoal 

Reach Formation 6 miles south- east of Bhlla Gorge. 

Thi ckness 
(ft) 

6 

32 

29 

25 

63 

28 

Tota l 183 

Overlain by 

No outcr op 

, Sandstone 
Black Point/"~ember (Bulla 

Sandstone) 
Ri ver 

Sandy dolomite : grey, blocky to massive , thin 
to medium- bedded, medium- grained; minor fissile 

"beds . Interbeds of fine dolomite . 
~ 

Sandstone: blocky , some probably do l omit i c 

Dolomi tic sands t one : 
( ? dolomiti c) whioh 

interbedded i'tith siltstone 
forms up to 60% of the rook 

Dolomitic sandst~ne: grey , 
thin- bedded, f i ne- grained. 
mainly ail ty. 

blocky t o f i ssile, 
The fissile beds are 

In t er bedded sandst one , dolomite and dol omitio 
sandstone. 

Underl ain by Spenoer Sandstone 

A maximum of 200 feet of Shoal Reach Formation i s 

poorl y exposed i'lithin an eight-mile radius of Bullo Gorge. 

Five miles "Jest of this Gorge the l ower 100 feet of the uni t 



94 ; 

consi sts of silts.tone ,and fine-gra i ned sandstone. ' Greenish 

-cl ay lam~llae and mud flakes are 'common . The upper 100 feet 

.i s mainly dolomi te ir~terbedded with purple dolomi i;e Bi l tstone ' 

and minor " int~aformatioru:tl conglomerate. This' generali sati on 

is typical of the Shoal Reach Formation in this area. 

Caliche commonly encr usts the fine- grained blocky to 

flaggy dolomite in the upper part of the unit. Four miles south 

of B'ullo Gorge intraformational conglomerate forms an essential 

par t of the upper 20 feet of the dolomite toward the top of the 

uni t. This consists of f i ne- grained grey dolomite pebbl es, in 

a medium- grained poorl y Borted dolomite sandstone. The pebbles, 

up t o 4 mm in diameter, are sub- angular to subrounded . This 

conglomerate forms beds up to 4 inches thick within a dolomitic 

and silty sequen~e . 

Two miles east of Bl ack Point about. 140 feet of the 

Shoal Reach Formation are exposed, the generalised section is as 

fol l ows: -

Thickness 
(ft) 

20-30 

20-30 

up to 100 

Overl ain by Black Point Hember (Bullo 
River Sendstona) 

Dolomite: fine-grained, fleggy 

Dolomitic sandstone ~ (brecciated at the margins 
of the exposed part of this section). 

Fl aggy dolomi~ and greenish !hele passing d01ffl 
.t_ .... ~_ .. _ •• ~ ..... _- _ .• , -'- _ ... .. . - ' , ~ •• 
...... ~v ",V"-VW ... "' ... ..; D ...... " "'''VHO ",,uu w ... uVJ.· .... · ....... V W .I. "'0. 

concealed lower contact 

The dlJlomi tic sandstone in this area ~ommonly includes 

intraformational breccia in bands up to 8 inches thick . This 

consists of medium to coar se •• grained (and rare l y gritty), poorly 

sorted sandstone which contains fragments and discontinuous bands 

of dolomite . It is i nterbedded with fine-grained pinkish- grey 
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dol omite in bands up to 4 inches thick . The dolomitic sandstone 

consists mainl y of rounded quartz grains of varying size \'1ithin 

an extremely fine - grained dolomitic matrix; the approximate 

proportions are matrix, 6, grains 4 . Up to 5.% of the grains are 

carbonate , 1 to 2% are-feldspar . . Small rounded grains of ' tourmaline, 

zircon end opaques are also present. 

The quartz grains are mos tly clear or dusty single grains. 

About 10% are composite and probably derived from metaquartzite . 

Up t o ~ appear to have derived from chert, and several fragments 

of volcanic origin are present . 

The grains within the sandstone interbeds show graded 

bedding. The contact bet ... ,een the bands of dol omite a nd the base 

of a Sandstone band (relatively coarse- grained) is sharp, the 

upper contact is gradational ~ 

Two miles south- east of the mouth of Langang Creek 

the cQntact between the Shoal Reach Fo~tion and the overlying 

Black Point Member appears to be transitional. Here , the dolomitic 

sandstone near the top of the Shoal Reach Formation contains a 

bed of sandstone , about 3 feet thick , of similar character to the 

Bl ack Point Sandstone . Overl ying this is dolomite , dolomitic 

intraformational conglomerate , and alternnting sandstone and 

dolomite . The dolomite content decreases uptmrds, and is finally 

absent at the contact with the overlying B!l.ack Point ~lember . 

In spite of this possible transitional relationships , 

it is maintained that there is an unconformabl e relationship 

betueen the Shoal Reach Formation and the Bl ack Point Member 

throughout most of. the area • 
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Dis t ingUishing featUres 

'. The poor .exposure "of " the Shoa l Reach Formati9n makes it " 

difficult to define any hi ghly char acteristi c fea t ures. 

It is per haps most readily recognised as t he predominantly 

dolomite unit t·/bieh i mmedia t ely underl ies t he highly character ist i c 

Black Point Member of the Bullo River Sandstone . 

A carbonate .sequence wi th t ... hich it may be confused (if 

the stratigraphic p6si tion i s not known) is the Lloyd ~reek Formation 

which , however, contai ns ool i tic dolomite and algal struc t ures . 

Intrafor mational conglomerate (or breccia) and alternat i ng sandstone 

and do l omite b~nds are more abundant in the Shoal Reach For mation . 

Pa l aeogeographic signifi cance 

The composition and distribution of the Shoal Reach 

Formation , the uppermost unit of the Auvergne Group , indicates 

that "shalloH ~rn ter me rine deposition "\\'ithin a steble"" platform or 

shelf environment continued thr oughout the time of formation of 

the group . The environment of deposit ion changed r a t her radically 

after this . In the Shoal Reach Formation t he association of dolomi t e 

with sandstone and siltstone ... ,hich sho;"' fine- scale cross bedding, 

rippl e marks, and grade~ bedding, indicates a shallow , r a ther 

protected , environment , but within the influence of wave action. 

Dolomite deposition per sisted throughout the deve l opment 

of the for mation. The influx of sand was spasmodic . and the nature 

of some sandy bands and lenses i n the dolo~ite suggests that they 

may be of a~olian origin. 
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Intraformational breccia (and' conglomerate) indi cates 

local instability i n the sediments before the i r final consolidation . 

This is more abundant in the upper part of the unit and may r epr esent 

insipient stages of development of the more unstable environment 

in which subsequent formations were deposited . 

BULLO RIVER SANDSTONE 

.• :Distribution 

The Bulla River Sandstone forms a large tract of 

inaccessible country (about 250 square miles) in the central and 

south~~estern portion of the Auvergne Sheet area. Several isolated 

outliers crop out along the Spencer Range and in an area of about 

30 square miles on the east bank of the Victoria River , bett-reen 

Haldfest and Shoal Reaches . 

Derivation of name 

The name is derived from t he Bulla River , the upper 

reaches of which drain most of the l arge area of sands t one 

mentioned above . 

Reference area 

The lower part of t he f ormat ion i s well exposed near 

Bullo Gorge . In most areas the upper part is removed by er osion, 

but it is preserved in the core of a large syncline between Bucket 

Spring and Brolga SIV'amp . This latter area is therefore nominated 

as the reference area . 

Stratigraphic relationships 

The Bulla River Sandstone overlies the Shoa l Reach 

Formation with probable unconformity . It is overlain unconformabl y 

by the Moonlight Valley Tillite in the south , and by the Ranford 

Formation to the north . The base of the Bullo River Sandstone is 

formed by .t he Black Point Sandstone Member vrhich has a distinctive 

photo- pattern . 
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"Lithology 

The Bullo River Sandstone is an entirely clastic unit 

consisting larg~ly ·of J;eddish- brown to maroon-quartz sandstone 

\dth some conglomerate . The bedding is irregular an.d the sandstone 

is poorly sorted and heterogeneous. The Black Point Sandstone 

P-iember at the base is a distinctive ferruginous feldspathic 

sandstone. 

Above the Black Point Sandstone P.jember the remainder 

of the formation consists mainly of quartz sandstone: thin to 

med i um-bedded, cross- bedded, and blocky to massive . Laminations 

in some beds are marked by varying amounts of iron oxides "'hieh 

outline the cross bedding. Cross bedding is present in most 

outcrops, and includes festoon , tabular, and , rarely, torrential 

types. The thickness of individual cross bedded units varies 

from a few inches to as much as 10 or 15 feet. The largest foreset 

beds may be several inches thick, and many display primary current 

lineations . 

Most of the sandstone is fine to medium grained (between 

0 .1 and 1.0 mm) , but lenses of coarse sand , granules and fine 

pebbles are present in most areas , commonly as layers \'1i thin 

fore set beds . Sorting is generally poor to moderate; in some 

samples up to ~ of recrystallized cl ay matrix occurs . 

I·lost of the grains are sub- angular to sub- rounded . The 

a high proportion of pebbles , the pebbles are extremely Hell 

rOWlded . 

Quartz forms over 95% of fragments in most specimens. 

AuthigeniC quartz growths fill most pore spaces and act as cement . 

Several types of quartz grains are present; the characteristics 

of each type are: (i) no incl USions , cl ear and unstrained , single 

crystals; (ii) many inclusions - producing a very "dusty" 

appearance , single crystals; (iii) grains derived from metamorphic 

rocks , highly sutured on several grain boundaries, highly strained ; 



Fig.4O Lower grass-covered slopes are fom.ed by Shoal 
Reach Fbnnation. The dark coloured scarp-slope 
on the left is tbe BlaCk Point Kember. The top 
oliff on the right 1s part of the Bullo River Sandstone. 

Nose of synoline, 8 miles WSW' Brolga Swamp, Auvergne 
1 J 250 ,000 sheet area. 

GA/517(I.R.P.) 

Typical topograp~ 
Bullo River Gorge. 

ot Mlo River Sandstone -

GA/ 1295(1. HoP.) 
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(iv) chert - extremely fine- grained, granules may be chalcedony; 

(v) other quartz rock fragments, some ~Iith much op6ctue material , 

which probably have a vol canic origin. 

The reddish colour of the Bulla River Sandstone is due 

mainly to the presence of very f ine-grained dissemented hematite 

in interstices betNeen the quartz grains. Much of it has 

ueathered to limoni te ~·Thich forms irregular masses and red-brown 

stains throughout the rock . 

Clay, or authigenic minerals . derived from clays, are 

present in most rocks, and in a ff!~'l ceses account for 5 to 1c% 

of the bulk of the rock. 

Accessory minerals, include 11e11 rounded grains of 

zircon and tourmaline , and a few flakes of micas. 

The total thickness of the format ion has only been 

measured in two places, both of them in areas near the major 

fault zone. One section, 2 miles south- east of Bucket Spring 

is 1, 050 feet thick, and the other, 9 miles to the northeast, 

990 feet. The~e are mimimun figures since the Ranford Formation 

lies unconformably on the Bullo River Sandstone. 

Distinctive Features 

The formation is eaSily recognized on aerial photographs 

by its distinctive pattern: the basal member forms a minor scarp 

and smooth bench, while tli"e remainder is very strongly jointed, 

and forms very rugged terrain. On the ground , the unit is easily 

recognized by its bl ocky to very massive nature, and its dark red 

to purple colour. 
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Palaeogeographic significance 

The Bulla River Sandstone may r epresent a red 

bed facies. The red colour al one is not a criterion of a 

speci'fic environment of dep~si tien but the composi tien· of the 

unit suggests "that it i s a non-ma~ine deposit . The abundance 

of cross bedding of all scales and the presence of numerous 

conglomeratic beds indicate a fluvial environment with streams 

of sufficiently velocity to transport coarse Band and pebbles 

over wide areas. 

The lack of interbedded silt and mud is noteworthy. 

The sorting and rounding characteristics of the sand grains 

indicate that the sandstone is textura lly submature (Pettijohn 

1957). The formation has affinities 1'1ith previously documented 

redbed deposits , particularl y of the Ne\-Iark- type described by 

Petti john (1 957). 

Black Point Sandstone Member 

Distribution: The Black Point Sandstone Member crops out mainly 

around the margins of the Bullo River Sandstone outcrop. 

Derivation of name 

From Black Point, a small headland on the east bank 

of the Victoria River about 12 miles upstream from Entrance 

Island. 

Type locsli ty 

The type local ity i s adjacent to the Bullo track , 

3 miles north-north- west of Big Knob Ua terhole . 
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Stratigraphic r el a tionships 

The member is overlain conformably by the r emainder of 

t he Bulla River Sandstone . 

The l ower contact, with the Shoal Reach Formation is 

sharp, there being an abr upt change in lithology from thin­

bedded s ilts t one and dolomite to the over lying t hicker bedded 

sandstone . I t may be an unconformable contact. 

Lithology 

The Bl ack Point Sandstone ~lember tfSS first differen-

tiated as a photogeological unit by Perry (1 96~, its upper 

boundary being a prominent be'neh , and its photocharacter being 

much smoother and less jointed t han the remainder of the format i on . 

The rock is similar to that in the rest of the Bulla 

River Sond 3tone but minor l ithological differences are apparent 

in the f~eld. It contains feldspar - commonly 9% and up to 1~ ­

t/h1ch is usually qui te fresh, and raos.t;ly microcline and per thite . 

In many places the sandston~· · is better sorted and 

slightly l ess ferruginou~ than the remainder of the formation . 

Conglomerat i c sandstones are rare, \'lith the exception of the 

baaal few feet . 

The base is well exposed at Alligator ~!Q. terhole , about 

10 miles northeast of No . 7 Bore , t·rhere the contact is sharp , 

and the beds underneath appear to have been truncated. A conglomerate 

at the base contains a few pebbl es of silicified oolitic l imestone . 

The member is extremely massive at t his locality and forms very 

large- scal e crossbedded l ayers up to 15 feet thi ck. 
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North and 'test of Bulla Gorge , a fe'" fe~t of red 

br01-tn shale occurs at the base " of the member . Both east and \· .. est 

of the gorg€ the contact bet\>leen the Shoal Reach Formation and 

the Bullo River Sandstone is marked by up to three feet of 

massive concretion~ry l imonite. 

The Black Point Sandstone Member appears eve~ihere 

to be of the order of 150 feet , but may reach 200 feet in the 

north. 

Big Knob Beds 

The Big Knob B"eds occur eAclusively as s\>tsrms of 

steep- sided knobs (s ee fig . 43) . They have the form of domes or 

short \·thelebacks rJith a l most vertical walls on at least totO 

sides (see fi g . 45). They are up to 70 feet high and have a 

similar diameter . They are formed of bare massive rock and 

large boulders, most ,'lith a steep talus slope . On air photos 

they appear as small dark- toned spots . 

Distribution 

Three separate sl1srms occur in the south-\~est part 

of the Pinkerton Range . In the largest of these , five miles 

south- west of Big Knob \'Iatemol e , 1.bout 110 knobs occur in ten 

square miles . One of the hlO smaller s\~arms is near No . 7 Bore , 

and the other is five miles south of Bullo Gorge around Big 

Knob Waterhole. The swarms nav~ ~~~li~~~ =~~~~~~ ~nrms 

(see fig. 42) . 

Type locality 

The type locality is at Big Knob Haterhol e , adjacent 

to the Bullo track (Grid ref. 242012). 
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Stratigraphic relationships 

The knobs all lie in the stratif,Taphic l evel of Shoal 

Reach Formation or on the Spencer Sandstone ; the bases of a few 

are in the upper part of the Spencer Sandstone . The upper part 

of some knobs lie in the Black Point Sandstone Member of the Bulla 

Ri ver Sandstone . It is possibl e that al l the knobs were lying 

di scordantly within the Shoal Reach Formation before thi s \1a6 

preferentially eroded s'I'Iay . 

The contact between the knobs and adjacent f ormations 

\'Il~,S not seen because of scree cover . 

Lithol ogy and thickness 

The knobs consists of ferruginous sandstone, grit and 

conglomerate . The most common type is sandstone. It is red- brown, 

massive , thin bedded or nonbedded, medium to coarse grained and 

poor ly sorted. The quartz grains are colourless, "hite, opalescent 

blue and yellow: they measure up to + cm in diameter and are 

sub-angular . Both flattened and unflat tened mudstone clasts are 

common. The sandstone contains thin lenses of grit, and some 

portions contain up to ten percent muscovite. The sorting is 

moderate to very poor . Grains are sub- rounded to rounded ,'11 th 

ferruginous sheaths and siliceous overgrowths. Accessory amounts 

of chert, quartzite, sericitized rock fragments, tourmaline and 

zircon are present . A clay and iron oxide matrix forms ... ell under 

five percent of the roc~. 

The upper part of some of the knobs consist of conglomerate 

(see fig . 44). The matrix is very poorly sort ed with quartz grains 

from + cm . to cm; the largest grains are angular. The m~gaclasts 

form up to 50 percent of the rock. Their Size, shape, and composition 

vary considerably. They are up to one foot long, and rQunded or 

angular . r.tany of them are tabular . Common rock types are : red-brown, 

thin bedded sil tstone ; white , thin- bedded and cross-bedded, 

medium-grained sandstone poorly sorted Hith up to ten percent of 

fe l dspar grains ; red- brown, fine to medium-grained, "Tell sorted 

sandstone; and small fragments of white micaceous clay. 
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The rock also contains rounded nodules of very ferrug-

", . "inous well sorted" sandstone from 1 em to about 15 em across . 

They do not appear to be discrete bodies but grade into the 

surrounding sandstone: they generally weather out preferentially. 

Iron is the main cement with minor 'quantities of barite: there 

is . no siliceous cement and th~ ' grains do not appe~r to have any 

siliceo.U8 overgrowth. These nodules are particularly common in 

the upper conglomeratic parts of the knobs but do occur throughout . 

A generali sed and estimated section, typical of knobs near the 

B"u11o trae}; comprises. 

TOP 

30 feet Cobble and boulder conglomerate passing down into 

sandstone with many cobbles of siltstone and minor 

sandstone 

2 feet Soft muscovite- rich sandstone 

30 feet Hard ferruginous sandstone 

BASE 

Boundaries between the sandstone and conglomerate are gradational 

and very vaguely defined . 

Discussion and' correl ation 

The origin of the knobs is obscure . All the knobs are 

within the Shoal Reach Formation. HOt-rever their distribution and 

very different composition strongly suggest that they t{ere n01: 

originally part of this formation. 

The Shoal Reach Formation is composed of dolomitic 

sandstone and one suggestion therefore is that the knobs are 

composed of sediment which has filled sink holes in this formation. 

If this is the case the branched sub-linear form of the swarms of 

knobs may be explained as the reflection of the valley system in 

which the sink hol es formed . 
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DIstributIon of outcrop of Big Knob Beds 
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Fig.43 SWann of Knobs constituting the Big Knob Beds, 
7 miles B.S.E. of Bullo Gorge, east of the 
Bull 0 track.. 

'ig.44 Conglomerate 
ringed. 

GA/S27(C.II.II. ) 

from Big Knob Beds. Ferruginous nodules 

GA/S31 (C.II.II.) 



• Fig.45 Typical mode of occurrenoe of Big Knob Bede near the 
Bullo Track. 

GA/572 ( C.!!.!!.) 
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The sediment fOrming the Big Knob Beds a re most simi lar 

to those in the Beasly Knob Member of the Ranford Formation , in 

the central western part of t he Sheet area. Thi s member contains 

conglomerate and sub-mature ferruginous sandstone with opalescent 

blue , white and yel low quartz; both r ock types are typical of the 

rock forming the knobs . Thus the Big Knob Beds may be tentat ively 

correlated with the Beasly Knob Member of the Ranford Formation. 

Bonte (1963) describes the formation of solution holes 

in car bonate format i ons ~rith a sandstone capping. The sandstone 

collapses into the ho l e a5 it is formed. The lithol ogy of the 

Bullo River Sandstone is similar to that of the Big Knob Beds , 

so it is also possibl e that the knobs were formed in this ~ay , 

t he Bullo River Sandstone being the source of these 'beds. 

A second suggestion for the mode of formation of the 

knobs is that they are the r emains of eskers or kames which have 

consolidated but subsequently been re- eroded by ice. A few 

linear features which are somewhat similar to glacial striations 

a re exposed on the side of the knob adjacent to Big Knob Waterhole. 

It has already been observed that the lithology of the 

knobs is simil ar to that of the. Beasly Knob Member of the Ranford 

Formation which is known to be associated with gl acials . Furt her 

evidence for a glacial origin of the knobs i s f ound in the presence 

of ferruginous nodules . Similar structures are found in sandstone 

aSSOCi ated with recent glacial deposits in Scotland. It is thought 

that there were originally ice - cemented lumps of sand which 

became incorporated in the sandstone: when the ice melted i t was 

compl etely or partially replaced by another cement, often iron 

oxi de . 
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ADELA Im:AN 

DurmDm GROUP 

Introduction 

A summary of the stratigraphy of the Duerdin Group 

is given in Table 7. 

The formations of this group, originally called the 

Ord Group (Dow at a1 1964) were first reco~ised in the Ord 

River Region. In that area they consist of tillites, sandstones, 

siltstones , and shale . O~ the Auvergne Sheet area tillites and 

associated conglomerate , sandstone, and minor dolomite have 

been divided into three formations and included in the Duerdin 

Group. these are :-

Ranford Formation 

Skinner Glacia!s 

Moonl ight Valley Tillite 

Both the Ranford Formation and the Moonlight Valley 

Tillite ':Tere defined in the Ord River Region (Do\-, & Gemuts, 

1969) but the relationship of the Skinner G!acials to these 

formations is not definitely kno'fm. It is included in the 

Duerdin Group because it contains tillite and associated rock 

types. 

The gl acial rocks are restricted to the southwestern 

q~r of the Auvergne Sheet area . They extend onto the Waterloo 

Sheet. area, where their total extent is not yet known. 

" 



TABLE 7 Stn'l~jARY OF T'dE STRATIGRAPHY OF THE DUERDIN GROUP 

Rock Unit Map Thickness Lithology Physiographic Stratigraphic Remarks 
Symbol (feet) Expression Relationships 

, 
Ernie Lagoon Por Up to 35 ' Li ght brown quar tz Low 

, 
Conformably overlies Occupies central steep scarps i the 

" Member saodstone; Minor , Beasly Knob Member western par t of sheet 0 .- I grit interbeds 
, 

' ares;YQungest Precambr ian ~ 

I 
, 

• , 
! unit on Sheet area. s , 

i " ! I 
0 I 
r.. Beasly 

I 
Pob Variablei Brown quartz Promi nent Hi lls I Conf ormabl y overlies i Occupies the central-

'" Knob over 400 ' sandstone . 

I 

, 
Moonlight Valley west part of S~ee t area . " 0 

, ... Member ! in south- siltst one, Minor I Till ite . Overlaps Correl ation of outcrops 

& west pebble conglomera te I onto Saddl e Creek in central-west with ! 1 
and gri t . Pink 
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The outcrops can be divided into two types. The 

first, and more extensive type, forms low rounded hills, and 

has a light grey tone on aerial photos . This is overlain by a 

few feet of dolomite and several hundred feet of sandstone, 

and bears a similarity to the Moonlight Val l ey Tillite in Western 

Australia. It crops out north and north- l"est of Newry homestead. 

The second type, cropping out east and east- north- east 

of Newry consists of three, parallel, north- east- trending ridges 

of sands"tone . conglomerate and tillite, 

As the tillite sequences are somewhat dissimilar, and 

the outcrop cannot be traced from one type to the other, two 

names are used. The first type is called Moonlight Valley Tillite , 

and the second "Skinner Glacials". Subsequent mapping on \vaterloo 

should -result in formal naming of the l atter . 

Moonlight Valley Tillite 

Distribution 

The Moonlight Val l ey Tillite crops out on the south­

western quarter of the Auvergne Sheet area. The largest outcrop 

is one of about 60 square miles between 10 and 20 miles 'northeast 

of No . 7 Bore . Seversl other large outcrops occur north and Hest 

of the bore; the northernmost outcrop known is about 14 miles 

from the bore. 

Derivation of name 

Previously used in describing glacial rocks in the East 

Kimberleya (Dow et a1. 1964), the name is derived from Noonlight 

Valley, 90 miles south of Kununurra. 
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Stratigraphic "relationships 

On the Auvergne Sheet ares-, the Moonlight Valley 

Tillite un.conformably overlies a number of Precambrian formations, 

ranging f rom the Saddle Creek Formation to the Bulla River Sandstone. 

It most commonly overlies the BUlla River Sandstone and in places 

it fills fossil valleys (pre-Duerdin Group) within this formation. 

The Bulla River Sandstone is the youngest !mown unit overlain by 

the tillite. The nature of the unoonformity varies from a very 

pronounced angular discordance, to a disconformity. 

The tillite is overlain, apparently conformably, by 

the Ranford Formation. In "'estern Australia ", this is unconformably 

overlain by Ant rim Plateau Volcanics, thus fixing the age of the 

tillite as Precambrian. About four miles north of Hungry Billabong, 

dolomite overlies the Moonlight Val ley Tillite as it does on the 

Lissadell Sheet- area (op. cit . ) 

Lithology and thickness 

Outcrop of the tillite is rare; there is in fact only 

one locality lmown (near Alligator ""aterhole in the south- west 

corner of the Auvergne Sheet area) where "boulder cl ay l! crops 

out. In the rest of the area , the main evidence for recognizing 

the presence of tillite, is the presence of boulders, cobbles 

and pebbles scattered on the surface. The range of sizes is 

large - from small pebbles ·up to boulders 6 feet across. Cobbles 

auu ';iUQ.:' ! :::.:2.-!~!'~ !, . .,.~ the most common sizes. The majority of 

these megaclasts are of light-coloured quartzite or silicified 

sandstone; less common are siltstone, algal limestone and 

conglomeratic sandstone. At Alligator Waterhole there are a 

number of boulders (up to 18 inches) of a .coarse-grained, pink­

feldspar granite, end dark grey mica schist. ' I-10st megaclasts are 

very well rounded, and many are polished . They are general ly 

ovoid in shape. Several display vague s t riations, and crescentic 

fractures are common . Some boulders display a series of parallel 

fractures. which appear to be non-tectonic in origin . A striated 

glacial pavement deve~oped on a sandstone band of Saddle Creek 

Formation was. found ·1Q miles north east of Beasly Knob. (Ref. 

fig. '46. ~d 47~· . Striations are oriented at · 2000, but the sense 

o·f ice-movement is not known ~ 



Fig. 46 Remnants of striated pavement developed on Saddle 
Creek Formation. 10 miles north-east of Beasly 
Knob. 

GA/548(1.P.s.l 

Fig. 47 Same pavement as in Fig. 46. Practically all 
polishing has been weathered away . 

GA/544( 1. P. s. 1 



Fig. 48 Striated boulder from Moonlight Valley Tillite, 
near Hungry Billabong Yard. 

GA/577(I.P.S. ) 

Fig. 49 Residual cobbles from Moonlight Valley Tillite 
lying on a basement of Bulla River Sandstone . 
No pavements have been observed on this 
sandstone. 

GA/5 16(r.R.P. ) 



109. 

The northern extent of these boulder-covered hilla 

is about 7 miles north of Bubble Bubble Spring. One mile west 

of the spring, there are two interbeds of siliceous siltstone 

in the tillite. The siltstone is identical to the Bucket Springs 

Siltstone Member "of the Hanford Formation, which crops out to 

the north and west . This may be the northern limit of the tillite, 

which could intertongue with the Bucket Springs f.tember. 

Because of the presence of polished, striated and 

fractured boulders, the rock is believed to be a true tillite 

rather than a fluvioglacial conglomerate derived from a til l ite. 

By comparison, the conglomerates associated with the "Skinner 

Glaciale" are indurated, and give measurable outcrop due to their 

resistance to erosi on . 

Near Bubble Bubble Springs, about 6 feet of pink, thin­

bedded to laminated dolomite overlies the tillite . This is one 

of the important criteria in recognizing the tillite as Moonlight 

Valley Tillite, as identical dolomites are reported in the same 

stratigraphic position from adjecent '"areaa in Western Australia 

by Dow & Gemuts (1969) . 

The thickness of the tillite is difficult to measure,. 

as it displays no bedding, and is deposited on an irregular 

suxface. Generally i~ upper limits are not present. However, 

it is generally more than ·100 feet thick, and may be as much as 

40()"~t .. · ~ A jlre':tillite· valley was eroded along a faul t . ~one . north­

east of Alligator Waterhole, and this l'1as filled in by tilJ.ite 

to about 400 feet. 

Distinguishing features 

The formation characteristically forms low, rounded , 

spinifex covered hills. There is a complete. lack of indurated 

outcrop, although the surface 1s made very' rough by the presence 

of numerous boulders. The drainage pattern is dendritic, 

reflecting a uniform underlying rock type. 
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"Skinner Glac;ials" 

D:'stribution 

The "Skinner Glacials" occur in three series of ridges, 

which all trend in a northeast-southwest direction. The lOI'lest 

of these is near Saddle Creek Dam, and the most prominent forms 

the high meses at Skinner Point. The third series of ridges occuxs 

6 miles southeast of those at Ski nner Point. 

Derivation of name 

The name comes from Skinner Point , which is the extremity 

of So prominent mesa 1- mile south of the main Ka. therine- \<!yndham 

road., and mid'"iay between Auver gne and Ueltry homesteads. 

TyPe locaH ty 

None established. 

stratigraphic re l ationships 

Although mapping of this unit" is not complete, the 

Skinr..er Glacials a re known to cverlie In. th pronotmced t.I:.o'lcol"..formi ty 

t he Angalarri Siltstone. They also lap onto the Saddle Cr eek 

Formation and the Pinkerton Sandstone . They are probably overlain 

.:;~ -t!":.~ "!-!~ "t~!,1nn ~heet area by the Antrim. F."Late/iu Volcanics. 

Lithology and thicknass 

The most complete section examined on the Auvergne 

Sheet area , about t mile ,test of Skinner Point, is as f ollotts : 

Thicla!.ess 
(ft) 

(6) 100 + 

Top 

Sandstone : thin to medium- bedded, f l eggy to 
blocky, interbedded ~lith light grey lP.¢stone 
near bese. Sandstone is very ar€p:-~1aoeous ~ 
but less catrix in upper part. 



Thickness 
(ft) 

( 5) 75 

(3) 250 

(2) 150 

Total 628 

UNCONFOmUTY , 
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Top 

Tillite, As for (3) 

Conglomerate or tillite. Very high proportion 
of pebbles and cobbles. Most are limestone, 
some chert, igneous and metamorphics . Small 
proportion of sandy matrix. Hay intertongue 
with slightly conglomeratic coarse cross- bedded 
sandstone . 

Tillite: light grey- green, heterogeneous matrix. 
Variety of megaclasts, including 

dolomite, ? limestone, quartzite, i gneous and 
metamorphic rocks . Highly ~olished and striated 
cobbles of algal limestone (dolomite?) are the 
most common. (see fig. 54 , 55) . 

Sandstone and conglomeratic sandstone . Some 
conglome r ate lenses . Large scale cross bedding. 
Quartz sand - medium to coarse; pebbles end 
cobbles well rounded, mos t Of quartzite . Some 
limestone clasts, and cement. (see fig. 56) 

Tilli'te: grey green unsorted mB trix; some 
granite and metamorphic megac!asts, mainly 
dolomite megaclasts. 

Angalarri Sil tstone 

The outcrops 6 miles to the southeast contain no 

tillite, but cons i st of interbedded conglomerate and sandstone. 

The majority of clasts are of dolomite. A few feet of conglomerat~c 

sandstone contains up to 50% of limonite, including some as 

pseudomorphs after pyrite or magnetite. Overlying this is a 

massive, extremely friable, yellow, medium- grained argil l aceous 

sandstone. The top ' of the hill is covered ~dth scattered 

rounded and polisheg. quartzite boulders , ~lhich could be derived 

from an eroded tillite, or from another conglomerate . 
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The line of conglomerate to the northHest of the 

. Skinner Point locality (near Saddl e Creek dam) contains no 

true tillite, It i s a thick-bedded se~uence of coarse, poorly 

sorted dolomitic sandstone , with numerous pebbles , cobbles , and 

boulders of quartzite . do l omite I chert , and a fe1'1 of granite . 

(fig . 53) . One large striated boulder could have been dropped 

directly from ice. The rocks wer e obviously deposited by 

rlater, and are cons idered to be f l uvioglacial in or i gin. They 

are probably less than 200 feet thick in this ar ea. 

The outcrops occupy the floor of a pr esent- day valley 

t,hieh must e lsa have been a val ley during the Precambrian . They 

overlap the Auvergne Group , and extend northeast\-mrds onto the 

Pinkerton Range. 

Distinguishinp, features 

The "Skinner Glacials " have no charateriatic photo­

pattern, and in fact the hard and soft bands result in ~opogr8phy 

.. ,hich is almost identical to that associated 1-lith the Auvergne 

Group. They '1iere originally photointerpreted as Auvergne Group 

for this reason, and were recognized only by ground mapping and 

examination of lithology and contact relationships . 

Palaeogeographic Significance 

Both sequences of gl acial rocks descr ibed are believed 

to be a record of the Moonlign~ vall~y Gl~ciG!i~= ~~~~~i~p~ hy 

Dow and Gemuts (1969) . Such rocks provide a valuabl e record of 

pal aeo- climate. 

The greater part of t he Moonlight Valley Ti llite in 

the Auvergne Sheet area is thought t o be a true tillite , formed 

on land under moving i ce . Evi dence for this is provided by 

their composition and the striated gl acial p~vement found in the 

west of the area . 

. . ' 
' . 



  

Fig. 50 Striated boulder in fluvioglacial
sandstone ("Skinner Glacials") GA/594(I.P.S.)

 

Fig. 51 Mesas of "Skinner Glacials" extending
northeast from Skinner Point.
Pinkerton Range in the distance. GA/16(I.P.S.)

Fig. 50 Striated boulier in fluv~ogl Cl.ti 
sandstone ("S1 i..nnE 1 Ion ;lr.' Isll) GJv594(I.P. S. ) 

Fig . 51 Mesas of "Skinner Glacials" extending 
northeast from Skinner Point. 
Pinkerton Range in the iistance . GA/16(r . p.S.) 
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Fig.52 Line of snall billa arrowed are IIScinner Glacials"J 
occupying a valley formed in the Auvergne Group 
during the Precambrian. 

G.!/601(A. G. R.) 

Fig.53 "Stinner Glacialslll Boulders of quartzite, granite, and 
dolomite set in a matrix of dolomitic sandstone 
(Near Saddle Creek Dam). These are fluvioglacial deposits. 

G.!/520(I.R.P.) 



Fig. 54 Outcrop of tillite wi thin "Skinner Glaciale" . 
The rounded, polished, and striated boulders 
are set in a heterogeneous , poorly consoli dated 
clayey and sandy matrix. 
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Fig . 55 "Skinner Glacials": tillite overlain 
by poorly sorted conglomerate. 



Fig • .56 Fluvioglacial deposits in "Skinner Glacials" 
at Skinners Point. Pebbles and cobbles in 
the conglomerate are mostly of sandstone and 
quartzite, with rare granite and metamorphic 
clasts. Some beds are crudely graded. 
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The "Skinner Gla cials" "rere also deposited on land. 

The conglomerates display s t rong cross- bedding, linear outcrop , 

and numerous boulders, and are interpreted as fluviogl acial 

sediments. Till ite at Skinners Point appears t o grade into the 

fluvioglacial conglomer ate at one locality . The linearity of the 

outcrops is thought to be the result of preservation of the 

grea t est t hiclaless of··flUV±oglacial and gl aC i a l sediments in 

river or gl aCial val leys. Since the sediment s lap onto the 

Pinkerton Range northeas t of Saddl e Creek, the stream mus t have 

run from northeast to south\'iest. However , there are no direct ,. 
indications regarding ice movement . 

The composition of most of the boul ders is not of 

great val ue in defini ng the provenance as quartzite or 

silicifi ed sandstone could be derived from several areas. 

The neares t granite is in the Halls Creek Jolobile Zone , to the 

;'lest , but an insufficient number of erratics preclude detailed 

provenance studies . Dow and Gemuts (1969) conSider that the 

~10onlight Valley Tillite came from the north , and there is no 

evidence on the Auvergne Sheet to contradict this . 

The provenance of the limestone or dolomite boulders 

in the "Skinner Glacials" in unknown . No dolomite or a l gal 

stromatolites in the Auvergne Group bears any resemblance to 

~hem, nor have similar rocks been seen i n the Skull Creek 

Format ion . The BUngle Bungle Dolomite (Dow &; Gemuts , 1969) 

contains similar stromatolites i n great abundance. This could 

provide evidence for a souther ly provenance for the Skinner 

Glacials. 

Hanford Formation 

The Ranford Formation was defi ned by DOl-I et a1 (1964) 

as the· rocks conformably overlying the Moonlight Valley Till i te 

in the Ord River Region . The sequence conformably overlying 
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the tillite on the Auvergne Sheet aree is equated to the RB?ford 

Formation but because its composition does not correspond closely­

'"lith that in the Ord River Region the formation has been subdivided 

into three new members , vi3. 

Ernie Lagoon Member 

Beasly Knob Hember 

Bucket Spring Member 

Bucket Spring J~ember (ne~, name) 

Distribution 

The Bucket Spring Kember is exposed in the central­

western part of the sheet a rea. Mo.st of it is confined to the 

core of a syncline south of the Vi ctoria River Fault. 

Derivation of name 

The member is named after Bucket Spring in the ,.,est 

of the 5 heet area . 

TyPe locality 

In the core of the 

Stratigraphic relationships 

syncline 
Spring. 

12 miles north- east of Bucket 

This member i s the lowest unit in the Duerdin Group in 

the central- western pal'~ v: '!;!:~ !>heet area. It overlies the Bullo 

River Sandstone but an unoonformable relationship has not been 

proved. It i s conformably overlain by the Beasley Knob Jotember. 

Lithology and t hickness 

Outcrop of the member i s limited to smal l exp03ures 

immediate l y below the massive Sandstones of the B'eesly Knob 

Member. 
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The member consists of interbedded grey-green 

siltstone and fine grained light grey micaceous sandstone. 

In thin section the rock is moderately sorted with a clay 

"~matrix forming over five percent. The grains are apparently 

sub-angular but quartz over gro~nh8 mask their original shape. 

Fresh microcline (5%) ahdoi-:thin flakes of muscovite (2%) are 

also present ''lith accessory zircon and tourmal~ne. 

The Bucket Spring member is 180 feet thick a long 

the Victoria River Fault. Eight miles south of the fault it 

is only 100 feet thick: it is not pres ent a fa"" miles 

further south where the tillite's occur. 

Distinguishing features 

The Bucket Spring ~tember forms low rounded hills or 

gently inclined debris slopes where it is capped by the Beasly 

Knob ~l ember. TYJli ca lly I t hese hills ShO H virtually no outcrop, 

and t he abs ence of trees OJ? ,scrub growth is dis t inctive. On 

aerial photographs the unit has a smooth light tone identical to 

tha t of the Hoonlight Val ley Till ite. In the field it is recognized 

by its f ine and micaceous nature1· 

Beasly Knob Member (ne\,l name) 

Distribution 

The Beasley Knob Member forms isolated outcrops in the 

south-west part of the Auvergne Sheet area, and also crops out 

in the central-western part of the Sheet area. 

Derivation of name:-

The member is named after Beasly Knob in the south-1-1est 
corner of the Sheet area. 
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Type lecaH ty 
Near the Vicaoria River Fault, 8 mil es 

Bucket Spring (Lat. 1534 ' S, Long. 1290 20 ' E) 
Stratigraphic relationships 

east-north- east of 

The Beasly Knob Mem.ber conformably overlies the 

Hoanlight Valley Tillite in the south- ,,,est of the Sheet area', 

and unconforma~ly overlaps the Saddle Creek Formation near the 

Keep River . 

The sandstone and congl omerate separating the Bucket 

Spring and Ernie Lagoon Members in the central- western area is 

mapped as Beasly Knob Member , but this correlation i s not 

conclusively proven. 

Lithology and thickness 

North of the Keep River the Beaely Knob Member consists , 

principally of sandstone: grey or brown, blocky or massive , thin 

to thick- bedded, poorly sorted and medium- grained . Green mud 

flakes are very common. It contai ns several interbeds of very 

poorly sorted pebble conglomerate and grit. 

The sandstone consists of poorly sorted rounded quartz 

grains with siliceous overgrowths , and rounded grains of fresh 

microcline (1%). Tourmaline and sericitised rock fragments are 

present . Fine zircon, iron oxides, quartz and a little clay 

form "a matrix . (~). Pebbles in the conglomerate are of fine 

quartz1"te. 

Near the Victoria River Fault , 8 miles east- north-east 

of Bucket Spring the Beasly Knob Member is exposed as follows. 



Thiclmess 
(rtl 

235 

2 

50 
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Ernie Lagoon Member 

No outcrop: possibly a silt stone 

Pebble conglomerate: very poorly sorted 

Sandstone: red or grey , mass ive to blocky 
medium to thick-bedded, coarse, poorly sorted 
with granule and minor pebbly interbeds. 

Bucket Spring Member 

Eight miles further south the upper siltstone(?) 

and the lower sandstone and conglomerate are both 50 feet 

thick. 

South of the Keep River the member is composed principally of 

sandstone much of which is very ferruginous. It is light brown, 

grey or red-brmm, massive or bl ocky , mediu:m or thin- bedded, 

medium to coarse- grained and generally poorly sorted. Around 

Skinners Point it is extremely friable possibly due to the 

l eaching out of a carbonate matrix. 

The sandstone is composed of sub- angular to rounded 

quartz grains with secondary siliceous overgro\'rths . The grains 

are poorly to very poorly sorted, generally with over five 

percent of a matrix of iron oxide, clay and fine quartz . Fresh 

micro cline (up to 10%) . fragments of fine quartzite , and accessory 

t ourmaline , zircon and muscovite are very common. Grains of 

micro"pegma tite ~.nd a fine clayey siltstone occur in the sandstone 

just south of the Keep River. 
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On Ba8al y: Knob the sandstone is overlain by interbedded. 

sil tstone and grit . The siltstone has a patchy development of a 

ferruginous matru and resemb;tes t he "Zebr a stone" i~ the Ranford 

Formation of the Lissadell (DOtI & Gemuts , 1969) Sheet . The grit 

is ferruginous and friabl e • 

. The siltstone consists of very poorly sorted angular 

to sub-angular quartz grains with accessory zircon, tourmaline 

and sericite. A clay matrix or an iron oxide cement form about 

50 percent of the rock, the coarser material tending to have the 

iron cement. These blO types are either finely but irregularly 

interbedded or sporadically distributed. The interbedded grit 

is very poorly sorted; the larger quartz grains are rounded but 

the smaller ones are sub- angular . It has a matrix of clay, 

granular iron oxide and sericite, and patches are cemented by 

iron oxide. 

On Beasly Knob this member consists of 270 feet of 

sandstone and an overlying 125 feet of interbedded siltstone and 

grit . The t op of the Keep River about 50 feet of the sandstone 

only one exposed . 

Ernie Lagoon Member (new name) 

Distributior~ 

The Ernie Lagoon Member is only present in the central­

western part of the Auvergne Sheet area, north of the Keep River. 

Derivation of name 

The name is taken from Erni e Lagoon near the western 

margin of the Sheet . 

TyPe locality 

In the core of the syncl ine of Bullo River ~andstone, south 

of :the Victor ia Faul t , 15 miles north-east of Ernie Lagoon. 



Stratigraphic relationahi~s 

The member conformably overlies the Heasly Knob Member. 

It is the youngest Precambrian sediinentary unit preserved in the 

Auvergne Sheet area. 

Lithology and thickness 

Most of the Ernie Lagoon Member is sandstone: light­

brown or purple, blocky, medium to thin-bedded, medium- grained, 

and siliceous . Some grit and pebble conglomerate interbeds 

occur in 'the northeast . The quartz grains :: in the sandstone are 

rounded to well r01.Ulded with siliceous over.growths filling the 

pore spaces. Sorting is moderate to good except in the grit and 

conglomerate interbeds, which are very poorly sorted . Common 

accessories are tourmaline and zircon . Fine- grained rock fragments 

are abundant in the north- east. 

Thirty-five feet of this member are preserved in 

outcrops near the Victoria River Fault in the central- western 

part of the Sheet area . About 25 feet are present just north of 

the Keep ~iver. The unit is apparently absent further south . 

Distinguishing features 

The member forms low steep scarps above the siltstone 

at the top of the Beasly Knob Member. On air photos it appears 

as a medium-toned unjointed unit. In the field it is recognised 

by its well washed and well sorted .nature; it tends to weather 

into rounded boulders . 
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LOWER(?) CAMBRIJJi 

Antrim Plateau Volcanics. 

The Antri~ Plateau Volcanics crop out over an enormous 

area, extending from the East Kimberley region, in a huge arc 

around to the Katherine - Daly River area. They overlie rocks 

in the Victoria River Basin and mask their relationships with 

rocks in the East Kimberley to the west and the Granites 

Tanami area to the south. 

As presently known, the volcanics cover an area of 

about 30,000 square miles, and thi~muat have been considerably 
in the Past. . 

greateri Pr~1ous work has shown that the basalts vary widely 

in composition from undersaturated to oversaturated varieties 

but they are generally considered to form 

province of tholeiithic basal ts . 

a homogeneous petro­

(Edwards and Clarke, graphic 

1940) . The thickness i s extremely variable. and ranges from 

less ~han 200 feet over large areas, to 3,300 feet north of 

Turner Homestead (Traves, op . cit.). 

The Antrim Plateau Volcanics have a lim~ted extent 

on the Auvergne Sheet area, where they crop out in the south­

west corner, covering an area .. of about 40 square miles. Two 

areas are recognized: one near Beasly Knob and the other 10 

to 15 miles to the north east near No.7 Bore. 

Stratigraphic relationships 

Stratigraphic relationships were not determined on 

the Auvergne sheet. Traves (op. cit . ) presents evidence for a Lower 

Cambrian age for the volcanics as they fill valleys in A:delaidean 

sediments, and are overlain, apparently conformably, by the 

Middle Cambrian Negri Group. Numerous examples of extensive 

erosion of prevolcanic rocks are cited, with basalt occupying 

valleys . Laing and Allen (1956) also recorded basalts f i lling 

valleys in Jasper Gorge Sandstone. 
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Lithology and thickness 

The total thickness of the volcanics on the Auvergne 

area is unknown , and only abou t 100 feet ca n be seen in outcrop. 

They vary from vesicular basalts near Low Bald Hill in the 

southwest, to dark green com~ct basalt 15 miles to the nor th­

east . The Vesicular M.'::~J.t is interbanded Hith non-vesicular 

l ayers, apparently representing a number of floHs, each only 

a few feet thick. 

Thin- sections reveal that the basalt contains a 

single pyroxene, probably pigeonite. The rocks from the Beasly 

Knob area are fine grained, with over 50 percent unidentifiable 

ground mass . This may contain pyroxene . The coarser grains 

are highly a ltered plagioclase and a pyroxene . I n contrast , 

t he volcanics near No . 7 Bore are medium- grained, sli ght l y 

porphyritic basalt, and a re very little altered. The grain 

s ize of th(. p~a:~~.~lase and pyroxene is from 0 . 1 to 0 .6 mm. , 

wi th plagioclase phenocrysts up to 2 mID. Only the l arge gra i ns 

appear saussuritized . The pyroxene is probably pi geonite, and 

the plagioclase is labradorite (An
S4

) ' 

Distinguishing features . 

The volcanics generally form low hil ls or plateaux. 

Scarps can be r ecognized as containing volcanics by the pro­

minent dark- coloured scree slopes . Jointing is present, and 

is generally the l ocus of weathering. 

LOWER CRETACEOUS 

}lullaman Beds 

The Mul lamaaBeds unconformably overli e rocks of the 

Auvergp~'~rou~ in the north- eastern part of the Sheet area . 

They t .. ere i dentified by correlation with ~jullaman Beds of Lower 

Cretaceous age defined by Skwarko (1966) and Randal . (1.962) in 

adjacent areas to the north an~ east . The beds have been ex­

tensi vely lateritised; the l a terite and associated .products of 

s ilicification typically form a tough cap rock on mesas and 

other remnants of a dissected plateau . The Mullaman Beds are 

in most places exposed in profiles underlying the laterite . 
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The beds consist esse.ntially of sandstone, and since 

~hey generally occur below a lateritic profil~ they are invariably 

extensively altered. By ref'erence to the work by .Skwa r ko (1966) 

it seems likely that the unit on this Sheet area consists of 

marine sediments overlying freshwater sediments, but the com­

position of the beds and their apparent lack of fossi l s , gives 

no indication of this . 

CAINOZOIC 

Laterite:(Czl) 

Remnants of ferruginous laterite and lateritic soil 

are found in the north-eastern part of the Sheet area . The 

laterite has formed almost exclusively on the ~tullaman Beds, 

thin remnants of which overlie units of the Auvergne Group -

mainly Pinkerton Sandstone. The laterite forms part of the 

mature Tenr..s.nt Creek erosion surface of Hays (1967) and is pro-, 

bably a reillIlant of t he Tertiary laterite surface which pre·liously 

covered most of North Australia. The Pinkerton Sandstone forms 

a pl ateau su....-face immediately below the Nullaman Beds and this 

seems to be resistant to lateritization. Thin lateritic soils 

have developed over Jasper Gorge Sandstone in the southenl part 

of the: Shee'~ a:r &a. 

Undiffer€.Iit::'9.teo gravels (Czg) 

Deposits of' unconsolidated. Cave.! ('verj,i& the Arlgalarr::' 

Siltstone at several localitiGs on 'tne i-;jl";'.l-::'w!::,~ P:!.!'il"·"I, The:v 

are situated on the southeastern side of the plain between the 

i',' est Bai(l8S o. .. ·ti Victori a Rivers . 

The gravel forms protective cappings on the siltstone 

and sma ll bills are thereby produced . It consists of subrounded 

to rounded pebbles and cobbles of sandstone, chert , and jasper 

up to a few inches in diameter (see fig. 57 . ). The deposits are 

no more than about 10 f eet thick . 



Fig. 51 Cainozoic gravels (Czg), 8 miles south-east 
of Auvergne homestead. 

GA/593(U.S. ) 



123 . 

The gravels could be piedmont deposits, eroded · 

rapidly by minor streams from the nearby Newcastle Range . 

Alternatively, they may have been deposited by t he Vi ctoria 

and Baines RiveTs during an r~~~ier erosional and depositional 

cycle. 

The deposits include an a rea near the Vic toria 

River mapped by Traves (1955) as possibl e i'leaber Gr oup of 

Palaeozoic age . There is nothing to subs t a nt iate this , and 

it. seems much more likel y that the deposits are of Cainozoi c 

age. 

Black soil: ( Czb) 

Areas of black soil occur on the !hines - Angalarri 

Plains and on t he Cambridge Gulf .~owlands . It forms typical 

rough surfaces ... rith gilgais and d~siccated cracks . Much of 

this soil appears t o be derived from under lying car bonate rocks. 

Superficial soil s: (Czs ) 

Superficial sand , "r"eai-dUal soils , eluvium and minor 

travertine occur throughout the Sheet area. ~~riil ~ oc.curs on the 

tops of sandstone plateaux and as va l ley deposi t s adjacent to 

sandstone ranges , c ommonly associated with scree and gravels. 

A widespread blanket of sand a l so covers much of the Cambridge 

Gulf Lowlands. ~any scar p slopes and some velley and plain 

pavements shown on the map , as Anga larri Siltstone , Lloyd Creek 

Formation, and Spencer Sandstone , a re in f act covered by thin 

sana. and scree deposi t s. 

Terrace depoe! ts : "~ t Czt) 

Terrac e deposits consist of river deposited mud , silt 

and evaporites a long the banks of the Victoria River down stream 

of Timber Creek. They uere not c losely examined but their 

.' dj_ ::l'br ib&~f6n and l and form lead Perry (.1967~·.) to inter pret them 

as allUVial-terrace deposits. 

River alluvium: (Qa) 

Deposits of Q~ternary sediment s have been, and still 

are being deposited along all major streams in the Sheet area. 

Up to 30 feet of sand, silt, clay and gravel have been found 

along t he banks of the Victoria, Keep, and Bullo ~n~ Bai~es Rivers. 
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Host 'streal1lD are nON being entrenched into the i r olom a l luvia l 

~epositB·. Stony . creek ~edl : a r e common in the hilly areas . 

Coastal alluvium : (Qac) 

Deposits of coasta l mud, s i l t and evaporites a re being 

deposited on the low'- lying tidal flats bordering the estuaries 

of the Victoria and Keep Rivers, and minor coastal streams in 

the north of the Sheet area . The lower areas are subjected to 

tidal and seasonal inundation and these grade inla nd into 

emerged sa l t flats subj ect only to seasonal f l ooding. These 

emer ged coastal and river fla ts are n01"1 bain f, fln:-:roached on by 

deposits of Recent river a lluvium . 

STRATIGRAPHIC cORRELATI ONS 

It "/ill not be possible to confidently correlate the 

etra tigraphy if the Auvergne Sheet ar ea t.,.ith adjoining regions, 

both within and without the Victor ia River &'si n , unti l the 

mapping programme in the Basin is compl ete . Radiometric age 

determinations are a lso desirable . Ta ble 8 set s out probable 

correl ations , a t the present sta te of knol,ledge , be tl'reen the 

stratigraphy of the Auvergne Sheet area and the estublished 

stratigraphy in the East Ki mberley (Dow and Gemuts , 1969) 

immediately to the south- .. ,est, and in the Katherine- Dart.-in 

""'i<c'eion (nandal, 1962 ), immediately to the north- east . The 

correlation behleen the Adelaidean units in the East Kimberley 

i s suppor ted by r adiometric age determinations by Bofinger (1 967) . 

The only confident correla tions w"hich can be made wi th 

r ocks in the Kimber ley Region , to the south- west, are "lith those 

rocks which are essentially contiguous i . e . the basement rocks 

( Halls Creek Group and Lamboo Complex); \'lhitewater Volcanics and 

the younger Duerdin Group . Since these units have all been 

radiometrically dated i n the East K~mberley they provide definite 

lower and upper limits to the age of the other Proterozoic rocks 

of the Auvergne Sheet area (Table 8) . 
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In the central and northern part of the Fitzmaurice 

~tobile Zone. i n the Port Kea t s Sheet area , the Fitzmaurice 

Group overlies the Chilling Sandstone and Noltenius Formation, 

established in the Katherine- Darwin area as being of Lot'/'er 

Proterozoic age . Granit es of the Litchfield Complex intrude 

the Lower Proterozo:',c 1,;.n.H:1 :"!.nd CI.re dated at about 1800 m. y . 

(Compston :.rriens, 1 96~) . It is likely that the granites 

can be corr· <;)_ L~':;e(l. ;rith the Koolendong Granodiorite, just north 

of the Auve:r.-enc Sheet area . The Fitzmaurice Group unconformably 

over l ies the grandiorite, implying a maximum possible age 

for the Group. 

Traves (1955) assigned the Proterozoic sediments of 

both the Sturt ,:J3J.oc}: "nd the Fitzmaurice Mobile Zone (his Halls 

Creek Nobile Zone) to his Victoria River Group. Harms (1959) 

considered the rock~ of the ?-'Iobile Zone (Hacadam Range Beds) 

to be older than the rest of t he Victoria River Group. He 

equa ted them to the Chilling Sandstone and suggested a correla tiOII. 

l ... ith the Carr Boyd Ranges (Carr Boyd Group - Pl umb and Veevers 

1965) of the East Kimberley. Dunn (1965) tentatively correlated 

the present Auvergne ifroup .. lith the Helicopte.r Siltstone and 

\~ade Creek Sandstone of. ,;0,; et al (1964) and the present Bullita 

Group .. Ii th the Bungle Bungle Dolomite . Dunn further suggested 

that the sediments of the Nobile Zone equated \-/ith the Carr 

Boyd Group but assigned them to the Carpentarian on the basis 

of views then held by Do .. ! et al ~ 1964) . 

Radiometric age determinations by Befinger (1967) 

allowed t~e positioning of the East Kimberl ey rocks in the time -

scale for the first time (see Table 8, this report). 1'be Hade 

Cr eek Sandstone and Helicopter Siltstone fell ldthin the overall 

time - span occupied by the Carr Boyd Group although specific 

correlation of formations is not possible. The age of the Bungle 

Bungle Dolomite a nd the conformably underlying ~lount Parker 

Sandstone has not been satisfactoryil y determined , 

Dow and Gemuts ( 1969) equate the "lade Creek Sandstone 

with the Hensman Sandstone, Go l den Gate Siltstone and Lissadell 

Formation , on the basis of correlating ferruginous beds in the 

r10unt John Sha l e Nember (1 128 m.y . ) , .. ,i th iron ore in the Grhlden 

Gate Siltstone (1 184 m.y . ). 
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The Bungle Bungle Dolomite was considered old~r . than the Carr 

. Boyd Group (and right~y shoun as Adel~idean or Carp"entarian on 

maps) . Dow and Gemuts did not account for a sandstone, identified 

as Mount Parker -Sandstone in the Lissadell Sheet area , which 

overlies Golden Gate Siltstone, thus raising'the possibility that 

the Bungle Bungl e Dolomite is equivalent to the Carr Boyd Group 

(Plumb and Dunnet 1965).The correlation chart of Bofinger (1967) 

is preferred to Dow and Gemuts (1969 ) . 

Current mapping shows a striking similarity between 

the Pincambe Formation of the Carr Boyde Group and the Legune 

Formation. They are similar in lithology and ~ode of outcrop; 

their struc tural set ting is consistent with their forming a fault-, . 
ed , north-pitching syncline; both lie at the top of their succes~ions 

and are unconformabl y overlain by Palaeozoic rocks of the 

Bonaparte Gulf Basin . Lithologies , general order of thicknesses, 

and tectonic setting of the rocks in the Fitzmaurice Group 

are all consistant with correlation with the Carr Boyd Croup 

although facies changes in the Carr Boyd Group exclude cor-

relation of specific fo~mations . 

There is no reason at this stage to doubt Dunn's 

correlation of rocks on the Sturt Block so it can be tentatively 

concluded that sedimentary rocks of the Sturt El.q~k and Fitz­

maurice Hobile Zones are of similar age and correlate ui th 

surrounding regions as shoun in Table 8 . 

STRUCTURAL GEOLOGY (REFER FIG. 59) 

INTRODUCTION: 

The Auvergne 1 :250 ,000 Sheet area is divided into 

three major tectonic units: the stable Sturt Bl ock in the cen­

tral south- east; the Fitzmaurice Hobile Zone trending north­

east across the centre of the Sheet a rea; and the Bonaparte 

Culf Basin in the north- west . 



Fig. 58 Siltstones and sandstones of the Ranford Fonnation 
upturned against the Victoria River Fault 
(to right of Photo). 

GA/,68 (C.M."") 
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BONAPARTE GULF BASIN 

The Bonaparte Gulf Basin contains over 10,000 feet 

of Palaeozoic sediments, largely covered by alluvium. ::: t s 

composition and structure are described in detail by Veevers 

and Roberts ( 1966). 

STURT BLOCK 

The Sturt ~lock is a stable platform to the south-

east of the Victoria River Fault. It i s c overed by the 

Bullita , Auvergne and Duerdin Group sediments. r·1dvements 

have heen essentially epeirogenic; the sediments are generally 

undisturbed over mos t of the a rea, with a gentle rOegional dip 

to the north- west, but they become more deformed adjacent to 

the' Victoria River Fault. 

Folding 

Regional dips in the Jasper Gorge Sandstone and 

Skull Creek Formation, in the south- east corner of the Sheet 

area, are of the order of 5° to the north- west; this increases 

t~ about 10° in the Auvergne -Group of the Pinkerton , Spencer 

and Yambarra Ranges . 

Between these ranges and the Victoria River Fault 

the sediments are folded into broad folds; limbs dip mostly at 

50 to 100
• In the Koolendong Valley however the sediments are 

almost horizontal. The folded belt is bounded to the south­

south-east by a lineament comprising a fault (posstbly a thrust 

f~ult), a monocline , or both. The fault or monocline r una 

parallel to the Victoria River Fault from No. 7 Bore in t~e 

south~west and dies out to.·,ards the north-east mar~in of the 

sheet . Bedding dips along the ~~l:¥c·ture range from shalloH 

to verticaL A similar lineament occurs 8 miles uest of -B\.\PO 

Homestead . 

The strata adjoining the Victoria River Fault are 

severe~ folded; they are overturned along most of the length 

of , Bt.~-r.c.y.. and Paperbark Creeks . 
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Faulting 

Faultingin the Sturt Block :is' not severe •. Faults 

in the Ne1'Tcastle Ranges ha';"e small throws although orie ~orth­
east"-·~:;~dl.d":Ll:~· :~ault has produced local bedding dips 6f up to· 

90 0
• Hount Dempsey is the focus of several radiating faults. 

Faulting is more common in, and to the north-west of, 

the Pinkerton and Yambarra Ranges. Most faults trend either, 

north-east, parallel to the Victoria River Fault, or, roughly 

north-west. The north-westerly faults are the more prominent. 

The north-east trending faults displace rocks' of the 

Auvergne Group but some do not appear to displace the Duerdin 

;JGJi':Ojip'sediments. The low-angIe-reverse ff}ul t which runs north­

east from No.7 Bore brings the Saddle Creek Formation into 

contact with the Bullo River Sandstone, involving an upl.ift to 

the north-west of about 1600 feet; it does not cut the over­

lying Duerdin Group. Faulting probably took place wi thin the 

Angalarri Siltstone or siltstones in the Saddle Creek Formation. 

The fault dies out near the Bullo Track but reappears to the 

north-eas t. . <'I" . 

North-east of the Victoria River the fault is associated with 

a steep monocline, and iil the region of Mussel Hole Yard there 

is an upthrow of about 500 feet to the west. Another low-angle 

reverse fault occurs about six miles south-east of this fault 

zone~ and about 8 miles· north-west of Auvergne Station •.. 

The north-west trending faults are much more numerous 

than the north-east trending ones. They are vertical or nearly 

so an{ ·il}B:~;J~}.ce all units of the Duerdin and Auvergnei Groups 

as well as the fault uhich runs north east from No. 7 Bore and, 

in one case, the Victoria River Fault. They produce upthrows, 

generally to the north-east, of up to 600 feet. 
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FITZMAURICE MOBILE ZONE 

The Fitzmaurice l>tobile Zone is a belt of rela tive l y 

highly deformed rocks , running para lled to, and separated f rom 

the Sturt Block py . the Victoria River Fault. It is an exten­

sion of t he Halls Creek Nobile Zone of the East Kimberley and 

connects it with the Fine Creek GeosYncl~ne to the north- east . 

It differs from both of these in that the great majority of 

r ock exposed is unmetamorphosed sediment rather than the 

ol der igneous and metamorphic rock. Lateral displacements 

on faults a re apparently much less t han in the Ralls Creek 

Nobil e Zone (Dow & Gemuts, 1969). 

The rocks wi t hin the Fi tzmaurice ~1obile Zone are 

principally of the Fitzmaurice Group and Leguna Formation , 

with min-or amounts of t he un,derlyi ng Halls Creek Gr oup and 

Lamboo Complex', 1n the south-west . These units are over­

lapped i n the south west corner by Pa laeozoic rocks of the 

Bonapa~te Gulf Basin, some of which are also highly deformed. 

The exposed wi dth of the mobile zone , much of \~hich i s covered 

in the north- west by alluv1um . varies from about six miles in 

t he south- vlest to around tw.enty mi l es in the north- eas t. 

The phyl l ites of the Ralls Creek Gr oup have a 

cleavage sub-par a llel to the main Victoria River Fault. Older 

structure has probably been obscured by m(¥ement a l ong this 

fault . The Lamboo Complex is poorly exposed but the str uc ture 

appears to be similar to that in the Halls Creek Group. 

Deformation of the ·Fitzmaurice Group and Legune 

Formation is predominantly bJ i's"u:lting . Fol ds ar e generally 

broad with bedding dips rarel y greater than 45 0
j vertical 

bedding is locally common near major faults . Over tuned st;r~·ta 

occur onl y along the Victor ia River Fault. -:'~".i\f6 ,small basinal 

synclines occur 6 miles and 18 miles south of Le~e home­

stead respectivel y ; they are probably controlled by two sets 

of intersdCting faults. 
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Faulting 

J.finor Faul t s : 

The mobile zone is lacerate~ by numerous faults a 

feH mj).es long. The faults a re recognised by change in 

lithology and photopattern, :fruric.<l:tion of bedding a nd small 

dr ag fo lds , but displacements a re diffic ult to estimate due 

to the monotonous and repet iti ve lithology of the sediments. 

Apparent horizontal movement s of a few hundred feet are 

: Q,ornn'l.oP.,' ,-1. The faults have no dominant trend but many are sub-
"I';.~. 

par a l lel to the major faults. 

f.1a jor Faults : 

The Indian Hill Fault runs north-northeast from a point near 

Nap Springs, 10 miles south;w~,st of Legune homestead, and 

separates the ~loyle River Fa-tmation from the Leguna Formation. 

At ,.the northern margin of' the Sheet it has an apparent upthrow 

to the east of at least . 3500 feet. To the south-west of ~ap . - '.' . 

Springs the fault merges with a complex fault zone extending 

~9wn to the Victoria River Fault. 

The lihirlpool Reach Fauit follol"i"S a s inuous north-easterly" 

cours e from a point on the Victoria River Fault some 12 miles 

l"i"es t-northt'Test of Bullo River homestead to the northern margin 

of the Sheet area . In the northH ',. sJl1k"1.rates t he LeIngang 

Sandstone from the Noyl e River Formation which involves an 

apparent dOlmthi',~\tr to: ,the west of at l east 2000 feet. Immed­

iately south of the Victoria River the fault is represented by 

a shear z one about half a mile wide, in which some dr ·all of 

the Goobaieri Forma tion has been sheared out. Near the Victo1'ia 

River Fault the f.1oyle River Forma tion is faulted against Legune 

Formation "'hich i nvolves an apparent downthrot"i" to the east of 

about 4000 feet. 

This f a ult truncates the eastern limb of a north­

plunging syncline in the north of t he Auvergne Sheet a r ea , and 

the western l imb of a similar· fold in the south of the Port ' 

Keats Sheet 10 miles to t he north. The similarity of the syn­

clines s ugges ts that the~ are the same fold dispi'tt!:ed by a 

s inis tral movement in the Whirlp.ool Reach Fault •. 

. 

I 
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The Victoria River Fault is part of a 500- mile long fault zone 

extending from south of Ralls Creek to near Darwin. In the 

East Kimberley Region it is known as the Han s Creek Fault which 

runs along t he eastern side of the Halls Creek Mobile Zone and 

shows large dextral horizontal displacements. The Hall s Creek 

Fault branches near the Western Australia/Northern Terr itory 

border . One branch is the Victoria River Fault , I.md its " 

possible extension.' in the Katherine - Darwi n area , the Giants 

Reer Fault. The Giants Reer Fault extends to the north of 

Rum Jungle and shows a sinistral horizontal movement. The other, 

and possibly major, branch is the Cockatoo Fault which is con­

cea l ed over most of its length but probably separates the 

mobile zone from the Bonaparte Gulf Basin . In the Auvergne 

Sheet area the Victoria River Fault separates the mobile ZWI.0 

from the Bonaparte Gulf Basin. In the Auver rsne Sheet a rea 

the Victoria River Faul t separates the mobile zone from the 

Sturt Block .. 

I n the south- .'est the Victoria River Fault is vertical 

and separat es phyllites of the Balls Creek Group from tillite 

of the DUerdin Group ; the tillite is dragged into a vertical 

attitude against the fault, (see fig . 58). The quartz- fil l ed 

fault plane produces severa l prominent hills including Beasley 

Knob . 

To the north of these hills the Fault is covered by 

soil, but t en miles to the north- east a major fault reappears 

d~pping 45
0 

to the north-we~t and separating the Auver~e 
Group from Legune Formation and Balls Creek Group . Further 

north the fault is not. exposed but its existance is deduced 

from the lithology changes and structures in the surrounding 

rocks . There is very l ittle quartz veining associated with 

the . f ault. 

The fault fol l ows a sinuous northerly trend. for ten 

miles then turns sharpl y to follow a general, east- northeasterly 

trend till it meets t he Victoria River . Along this s tretch 

the fault is probably a l ow-angl e thrust fault, the northern 

block having heen thrust over the southern . Rocks of the 

Auvergne 'and Duerdtn Groups dip steeply to the south-east or 

are oVerturned to dip to the north- west; an overturned dip of 

34
0 

was ree orded near Bucket Springs . 

• 
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Near the Victoria River the fault turns and strikes 

north- east but is still not exposed . The Auvergne Group is 

only s l ightly disturbed; the Fi tzmaur ice Group to the north­

west forms a steep-sided syncl ine . 

Correlation of rocks to the south and north of the 

fault is uncertain so it is impossible to confidently estimate 

the displa cement on the Fault. It is possible that the 

Auvergri'S '.end Bul lita Grol:lps are approximate stratigraphic 

equivalents of the Fitzmaurice Group snd Lagune For mation , in 

\'lhich ca se the throw might not be more than two or three thousand 

feet. 

The thrusted part of the Victoria River Fault 

is bounded to the south- east by the Ang,al arri Siltstone . I t is 

l ikel y that the thru.sting has taken pl ace a l ong this incompentant 

unit. 

AGE OF FAULTING 

Evidence for the age of faulting on this Sheet is not 

as complete as it is in the neighbouring East Kimberley Region . 

S~me of the faul ts cutting the Lamboo Complex and Halls Creek 

Gr oup do not displace the overlying Devonian sediment . The 

north- east- trending fault near no . 7 Bore does not displace the 

Duerdin Group . ~lost faults however cut all the Precambrian units, 

and Carboniferous and Devonian units are severely affected by 

faul tinge 

In the East Kimberley Region (Dow & Gemuts 1969) it is 

kno~-;n tht':1.t the faul t i ng started at least in early Carpentarian 

time and continued with decreasing vigour into the Palaeozoi c . 

In the Port Keats Sheet ares to the north t he Lower Permiah is 

faulted "Theress the Upper Permian is hardly affected. 

AGE OF FOLDING 

Most of the fol ds in the ~robile Zone a nd and in the 

Sturt Bl ock have their axes par a llel to thEi ma jor faults. It 

is r easonabl e to ·suppose t hey for med,. concurrently with the 

faulting. 
...... ! . 
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Regiona l unconfor mities in the succession in the 

sturt Bl ock may represent periods of very slight fol ding or 

epeirogneic movement. These a r e found: 

(i) bel ow the Jasper Gorge Sandstone; (ii) possibly 

between the Bullo Sandstone and Shoal Reach Formation ; (iii) 

be l ow the Duerdin GrG\:Il; ~~.v) be:'..Oi'T t':le Antrim. Plateau Volcanics . 

The Proterozoic strata ;.,rere tiJ.ted to the north-l'lest before 

deposition of the Antrim Plateau Volcanics. 

GEOLOGI CAL HI STORY 

It is not possi bl e to present ~ detailed geological 

history of the Auvergne Sheet Q!ea, since this wi l l not be 

fully appreciated until mapping of the whol e basin has been 

completed . The fol l owi ng comments however are relevant to 

the history of formation of the r ock sequences . 

The stable Sturt Block and the Fitzmaurice Mobi l e 

~one are two basic geo t ectonic units inherent to the evolution 

of the Victoria River Basin . They developed during Archaean 

and possibly Lower Proterozoic time and the distri bution and 

nature of the facies in the area indicates that they per sisted 

throughout the history of formation of the Basin , (fig . 60) . 

The sediments in the Fitzmaurice I'lobile Zone, are 

represented by the ~'.i..~;~~mp.:v..r.j.ce GrOll!! lind the ~egune Forma tion . 

These rocks Here deposited in an unstable trench or orogenic 

trough , ,{hich was fairly r.apidly subsiding , a long the margin 

of the &table sturt Block . 

The greatest instabili~ is indicated in the l ower 

part of the sequence. The rocks are l a bile sandstone, gr i t, 

and pebble beds, and rarely subgreywake a nd feldspathic sand­

stone . 

I n the Lagune For mation , at the top of the sequence , the 

sediments are more homogeneous and mature , and orthoquar tz i tes 

and interbedded siltst ones predomina te. Folding and faul ting 

is l ess intense in this formation and various sedimentary featur~s 

indicate that it was deposited in more stabl e conditions tha. n the 

underlying sediment s. 
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The sediments which accumulated on the Sturt Block 

a r e a relatively undisturbed sequence of alternating sandstone, 

silts tone and do l omite which f orm the Bullita and Auvergne 

Groups. They may be considered as stable facies by comparison 

to the orogenic facies of the mar ginal Fitzmaurice Mobile Belt. 

tUnor glacial and fluviog!acial deposits a nd associated sand":' 

stone were f ormed on top of t his sequence during the late 

Adel,'1,idean (12uerdi n Group). 

The Bullita and Auvergne Group sediments were deposited 

in a marine environment on a stable epicontinental shelf or plat­

for.m. The depth of water fluctuated between the intertidal and 

neritic zone . I solated shallow basins of deposition almost 

certainly devel oped on the pl atform from time to time but no 

organic reef- type environments have been recogni sed . 

The following features provide evidence for the inter­

pretation of these conditions of deposition . 

The sediments form relatively thin units of dis t inctive 

composition (i . e . predominately sandy , silty or carbonate facies) . 

These units are essentially homogeneous and have a t:#':lj,lY', consis:.. 

tent thickness throughout the area. 

2 . Lateral f ac ies changes in the units are very gradual. 

Vertical facies changes while commonly abrupt are within the 

range of ~~~tions expected within complex mixed environments of 

sha llow ''later deposit ion. 

3. The r ock sequence i s for the most part flat ~ing or 

'l{cntly dipping. 

4 . The rock- types themselves, and their primary sediment-

a ry features which include; 

(a) the fact that most of the sandstone units a re 

mature, clean sediments, they a re mainly ortho­

quartzites . ~~ny are glauconitic . 

(b) stromalolites are common in most dolomitic 

formations; oolites occur in .some . 

(0) ripple marks , current bedding, ourrent­

lineations , mud cracks, festoon cr oss­

l aminations , and pseudomor phs after halite. 

____________ -" ___________ ar e seen in almost all fo~mations . 

, 
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The relatively quiet, stable conditions of deposition 

ended at the top of the Auvergne Group af ter which there \fag an 

apparent rej uvenation of t ... eathering, ~ ·rith the consequent depos­

ition of the t ex t urally immature Bulla i'!iver r;undstone . This 

formation is a nOD- marine deposit , largely fluviati l e . 

The Bullo River Sandstone ~ms fo llowed by the depos­

ition of glacial and f luvioglacial sediments which a r e the 

northern- most remnants of extensive glacial deposit s previous­

ly mapped i n the Kimberley r egion , and established as l~t~ 

Adel aidean (DoN' & Gemuts, 1969) . They appear to be restricted 

to areas overlying t he Bullo River Sandstone and to elongate 

zones, possibly glacial valleys, ~rhich were carved i n to the 

sof t, flat- l ying Angalarri Siltstone . Some lapped up onto t he 

more resistant units higher in the Auvergne Group. 

The relative time of deposition of sediments in the 

mobile zone and on the stable platform is not kno\'m . Deposition 

possibly c ommenced in the mobile zone befor e it did on the ad­

jacent platform but mosi of the sediments probably accumulated 

simultaneously in their respective enviror.ments . The sit uation 

may have been as diagrammatica lly shown in Fig . 60 . 

The direction from which the sediments were derived 

is not known. If the relationships shown in fig . 60 are correct , 

it is most likely that the source was from a generalise~ north­

westerly direction relative to the basin . 'l'he boundary behieen 

the mobile zone and stable pl atform acted as a plane for the 

formation of a thrust fault after the deposition of the DUei~dii") 

Group • 
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ECONOMIC GEOLOGY 

The only minerals currently produced from the 

Auvergne Sheet area are road building materials and water; 

in the past small quantities of ochre have been mined. The 

mapping by the Bureau of Mineral Resources provided no pos­

itive indication of potentially economic metal or petroleum 

deposits. Exploration has been carried out in parts of the 

Sheet area from time to time, and comments on this work and 

on known showings of various minerals in the area are given 

below. 

Petroleum 

The petroleum potential of the Palaeozoic rocks 

on Auvergne Sheet area has been discussed by Weevers and 

Roberts (1968). Gas has been found in these rocks (Bonaparte 

No. 2 Well on Cambridge Gulf Sheet area flowed 1.5 million 

cu. ft. a day but was abandoned)~ 

The petroleum potential of the Proterozoic rocks 

in the Auvergne Sheet area were investigated in 1956 (Laing 

and Allen, 1956). No drilling was carried out. This investigation 

was based on reported oil seeps in the area. The validity of these 

reports is doubtful and the localities recorded are vague; as far 

as can be ascertained no reports of oil see pages in Proterozoic 

rocks in the area can be substantiated. The Proterozoic rocks do 

not appear to be a likely prospect for the discovery of petroleum. 

Metals 

Accessory amounts of pyrite were found in places 

in the Angalarri Siltstone and in dolomites of the Skull 

Creek Formation; several grains of copper sulphide were 

found i~ dolomitic siltstone 'of the Coolibah Formation 

near Bullita Station, just south of the Sheet area. 

The genetic relationship of finely disseminated sulphide 

with dolomite and associated evaporites, \'Thich in some parts of the 

world is associated with syngenetic ore bodies, suggests that the 

Timber Creek, Skull Creek, and possibly, the Lloyd Creek Formations may 

be considered potential targets for exploration for this type of 

mineralization. 
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To date,however, there is no evidence of economic sulphides 

in these units . It is unlikely that they can be correlated 

in age .. lith known Proterozoic deposits of this type; e.g. 

the McArthur River lead deposit is probably older (Carpentarian) 

than the carbonate deposits in the Victoria River Basin 
(probable Adelaidean). 

Several 'airborne radio-active ano,malies were fOWld 

in the Fitzmaurice ,., ~lobile Zone, in the adja1;;·emt Port Ke~ts 

Sheet area, during reconnaissance survey by the Bureau of 
Nineral Resources in 1956. The survey did not extend into 

the Auvergne Sheet area but it is likely that similar results 

would be found here. No radio-active mineral deposits are 

known from either Sheet area however. 

Copper minerals are known in the Antrim Plateau 

Vo l canics in some districts but no traces ... Tere found in the 

Auvergne Sheet area. 

Non- metals 

A small quantity of red ochre has been mined from 

a deposit at the top of a hill 8 miles east of Alligator 

Spring and 2 mi l es north of ·the Legune track. The w·orki ngs 

consist of an open cut about 15 feet deep and 10 feet wide. 

At least thirty~ 44 gallon drums of ochre were stock piled 

at the mine in 1967. No estimates of the reserves were made 

but .considering the current low demand for red ochre the 

deposit is not likely to be of any significant economic 

value. 

Small pods and veins of barytes ... ,ere found in the· 

An@larri Siltstone. A lense 'Jf up to 20 feet. 10l:l'gj.al1d 5 feet 

wide lias found one mile north- Nest of Saddle Creek Dam. 

Simil ar occurrences have been found in the Cooliba~ .Formation 

in adjacent areas . 
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Readi l y accessible deposits of sand and gravel. 

and sandstone suitabl e for aggregate are available near 

Timber Creek and most other parts of the Sheet a r ea . 

~~terial suitable for road and air strip foundations i s 

readily ava ilable mainly as sandstone, silicified sandstone , 

and eluvial gravels at the base of sandstone r anges . ~oad 

,.!U,etal of reasonable quality~ predominantly dolomitized­

limestone , limestone and dolomite is available mainly in 

the south east of the area, but also to a limited extent 

in the poorl y accessibl e range country , general ly at l east 

20 miles from the present main highway_ Cher t and vol canic 

rocks sui tabl e for this purpose are available and accessible 

in the east and west parts of the Sheet area respectivel y. 

Glauconite is a common minera l in several form­

ations in the Auvergne Group. Although this i s a minera l 

from which potash may be derived, 

th,6 potash minerals of current commercial value are of 

evapo~itic origin. The glauconite appears to be too dis­

seminated to be of economic interest. 

Water 

Underground water i s required for stock and very 

minor domestic use: the areas having greatest demand are 

in the grazing country on the Baines - Angelarri Plainsj 

in the vicinity of Legune; and in isolated a r eas near Bullo 

River. 

On the Baines-Angalarri Plains some underground 

water is obtained from bores: most water however is drawn 

from permanent waterholes, perennial springs and dams. 

Laws (1967) considers that the Jasper Gorge Sand­

s t one has excellent potential as an artesian aquifer . The 

overl ying Angalarri Siltstone and Cainozoic sediments are 

poor j most of the "dry bores " on the Auvergne pastoral 

lease have bottomed in these units . Had they penet rated 

the J asper Gorge Sandstone they llould almost certainly have 

been successful. The depth of this aquifer incr eases f r om 

zero near its outcrop to greater than 900 feet along a nor th­

east trending line passing through Bradshaw. 

• 
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The successful Argument Camp Bore near Skinners Point, inter­

sected Jasper Gorge Sandstone at 827 feet • 

Laws (Op cit.) has studied the saline coastal 

alluvium near Lagune stationj the al l uvium underlies grassed , 

treeless plains only a fevl" feet above the tidal mud flats . 

Bores down to 1000 fce":. yield good flows of ,.,.ater too saline 

for most purposes (10,000 to 60,000 ppm dissolved salts). 

Several bores sited on the foot hills of " sand islands 11 have 

obtained freshwater from "fresh\ofater lenses" floating on the 

surface of salt water . The Spirit Hill No, 1 oil exploration 

llell, south of Legune, produced a.n a r t esjan f lO\"' of good "Ja ter 

at 100 gallons per hour (Veevers and Roberts , lg68) . 

One bore near Bullo River Homestead produces saline 

water suit~ble only for stock. Prospects in this area are 

probably better near hilly country away from salt- water con­

tamina tion . 

Surface water of good quality is available f rom 

permanent water holes in most major rivers and creeks above 

the tidal limit. Several perennial springs occur at t he 

base of the Pi nkerton Sandstone. Fault zones within coarse 

sandstone in the Fitzmaurice Group, and in the Pinkerton 

and Spencer Sandstones, give rise to perennial springs. 

~ater in these areas is not in great demand beca~se of the 

poor access and the poor grazing • 
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