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SUMMARY 
The Victoria River region is the partly dissected plateau and mesa country bordering 

the Joseph Bonaparte Gulf in the northwestern Northern Territory. The region was explored 
in the mid-1800s and settled by pastoralists in the 1880s. Cattle raising is the only industry 
which has remained viable although some attempts at agriculture and mining have been made. 

Mapping of the Precambrian rocks in the region was carried out by the Bureau of 
Mineral Resources between 1967 and 1970, and the results are presented in this Bulletin. 

The rocks are described in terms of two main tectonic provinces: in the centre and 
southeast a thin sequence of little deformed sedimentary rocks overlies a craton called the 
Sturt Block, and in the northwest basement metamorphics and intrusives and strongly 
deformed sedimentary rocks occupy the Halls Creek and Fitzmaurice Mobile Zones, the 
Litchfield Block, and the Pine Creek Geosyncline. The two provinces are separated by a 
prominent lineament, the Victoria River Fault. 

During the Archaean clastic sediments were laid down, probably over most of the 
region. They were invaded in the north by basic and ultrabasic magmas, and were folded 
and metamorphosed. Greywacke, conglomerate, sandstone, and siltstone were laid down 
during the Lower Proterozoic in a rapidly subsiding trough in the north (Pine Creek Geo­
syncline). During a period of folding the rocks were metamorphosed to greenschist facies, 
and the nearby Archaean rocks were retrograded to the same facies. Post-orogenic granites 
were intruded and associated acid lavas were extruded towards the close of the Lower 
Proterozoic. The geological history of the Sturt Block is virtually unknown until the end of 
the Lower Proterozoic as the block is covered by younger Precambrian rocks. 

The first major period of sedimentation on the Sturt Block, after the area was cratonized, 
took place in the south during the Carpentarian. A sequence of dolomite, sandstone, and 
shale was deposited in the Birrindudu Basin which extended well south of the area mapped, 
and the sequence possibly spread eastwards across a stable platform to the McArthur Basin 
which contains sediments of the same age. The sequence was gently folded and the dolomitic 
rocks silicified at the land surface. 

A major transgression early in the Adelaidean resulted in widespread deposition of sand­
stone and siltstone (Wattie Group) in the Victoria River Basin. As surrounding areas 
stabilized, carbonates became the dominant rock type; they were laid down in shallow marine, 
lagoonal, and salt-flat environments, and the position of the shoreline fluctuated widely 
(Bullita Group) . 

The sandstone, siltstone, and carbonates were the first rocks laid down in the Victoria 
River Basin. They were uplifted and partly eroded before a second transgression inundated 
the region and resulted in the deposition of glauconitic sandstone, then carbonaceous siltstone 
and shale. After another period of uplift, the sediments were gently folded and partly eroded. 

A third major transgression resulted in the deposition of arenaceous and dolomitic sedi­
ments on the Sturt Block and a much greater thickness of sediment in the Fitzmaurice 
Mobile Zone and adjacent East Kimberley region (Auvergne, Fitzmaurice, and Carr Boyd 
Groups) . Uplift and erosion preceded more sandstone deposition, after which folding and 
faulting occurred in a zone on either side of the present-day Victoria River Fault. The fault, 
which probably lies' along a hinge zone, developed at that time (mid-Adelaidean). 

Erosion ensued, and the region was probably above sea level for the remainder of the 
Proterozoic, including the time near the end of the era when the region was glaciated and 
discontinuous drift, fluvial, and lacustrine sediments were laid down (Duerdin Group) . 

At about the beginning of Phanerozoic time vast quantities of tholeiitic lava (Antrim 
Plateau Volcanics) were poured out, and blanketed the whole region. 

The sequence developed on the Sturt Block is gently folded but strongly faulted along 
a series of northwest-trending lineaments. The sandstones in the Fitzmaurice Mobile Zone 
are moderately folded and strongly faulted; some of the faults have transcurrent movement. 

Except for tin and gold, of which small quantities have been won from the Pine Creek 
Geosyncline sediments in the north, the only mineral that has been exploited is barite. 
Production has ceased, but extensive reserves probably exist, mostly in Antrim Plateau 
Volcanics. Minor shows of copper, lead, and manganese are known but are not of economic 
importance. The extensive carbonate units may contain some concentrations of lead minerals 
but little exploration has been carried out. 

Surface water is abundant in the north, but groundwater is of major importance in the 
central and southern districts where most cattle are raised. The best flows of good-quality 
water come from weathered basalt, alluvium, and fractured Precambrian rocks. 
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INTRODUCTION 
T h e Victoria River region is the partly 

dissected plateau and mesa country bordering 
the southeastern Joseph Bonaparte Gulf in 
northwestern Nor thern Terri tory between lati­
tudes 13° and 18°S, and longitudes 129° 
(Western Australian border) and 132°E. This 
Bulletin describes the Precambrian geology of 
the region, which embraces the entire Victoria 
and Fi tzmaurice River catchments and parts 
of the Kather ine-Darwin region southwest of 
the Daly River (Fig. 1 ) . 

Although the Victoria River was discovered 
in 1839 by Lieutenant J. L. Stokes (Stokes, 
1846) , the region was not explored further 
until 1855-56, when A. C. Gregory explored 
the southern part (Gregory, 1857) . Alexander 
Forrest traversed the region in 1879, and the 
first pastoral properties were stocked in the 
same year. Most of the better grazing country 
was occupied by pastoralists during the early 
1880s and since that t ime cattle raising has 
been the only industry to survive. Gold and tin 
were discovered in the early 1900s around 
Fletchers Gully and Buldiva, but most work­
ings were short-lived. An exception is a tin 
prospect near Collia Waterhole which has 
been worked intermittently since 1922. With 
the introduction of the beef-road scheme and 
the development of new markets for meat in 
USA during the 1960s, the pastoral industry 
changed rapidly. Stock control was improved 
by fencing and breeding programs, and ground­
water supplies became increasingly exploited. 
Cattle stations are still large, ranging in area 
between 1280 and 15 750 km- (the largest pro­
perties are Victoria River Downs and Wave 
Hi l l ) . The best grazing land is in the east, on 
black soils underlain by basic volcanics, and 
carrying capacity is lowest in most of the 
rugged hilly country. 

Agricultural development has not yet been 
attempted on a large scale, and many small 
schemes in the past have failed through lack of 
research on local problems. The Ord River 
Scheme in the nearby East Kimberley region is 
well under way, and the main dam, completed 
in 1971, will allow irrigation of 72 000 hectares 
of black-soil plains, including about 18 000 
hectares in the Victoria River region. Many 
pastoralists are investigating the irrigation of 
smaller areas of sorghum for fattening cattle 
before marketing. 

There are no towns in the region: Katherine 
(populat ion 2500 in 1971) to the east, and 
Kununur ra (1200 in 1971) to the west are the 

nearest supply centres. They are linked by 
sealed roads to Darwin and Wyndham respec­
tively, the main ports serving the region. Daily 
air services link the towns to southern cities 
and most stations are served by weekly aerial 
mail and passenger services. The total popula­
tion of the region is about 1500, mostly Abo­
riginals. Port Keats Mission with a population 
of over 600, and Wave Hill settlement are the 
main population centres. Many Aboriginals live 
permanently on station properties, and have 
been the main source of labour in the pastoral 
industry. 

The region is administered by the Depart­
ment of the Nor thern Terri tory whose head­
quarters are in Darwin. 

Communications and access 
The Victoria Highway is sealed from 

Katherine to the Western Australian border 
and the Buchanan Highway is sealed from Top 
Springs to Wave Hill; a sealed road from Wil-
leroo to Top Springs connects the highways. 
Most other roads are earth or gravel and are 
regularly impassable after heavy rain. Effects 
of the summer wet season are most severe in 
the north, where tracks have to be remade 
almost annually to be useful. Station tracks 
provide access to most valleys of the region, 
but rugged ranges and plateaux between them 
are inaccessible to vehicles. Aircraft, particu­
larly helicopters, are now a much used form 
of transport both by survey teams and by pas­
toralists, and were used in the present survey 
to reach areas inaccessible to vehicles. 

Both the Victoria and Fitzmaurice Rivers 
are navigable for many kilometres from the 
coast, and in the past most supplies for the 
region were shipped from Darwin to Timber 
Creek Depot in shallow-draft vessels. Although 
the Depot no longer exists, the Victoria River 
can still be navigated for about 150 km from 
the coast in vessels of less than 1.5 m draft. 
Strong tidal currents, sand banks, and rock 
bars make navigation somewhat hazardous. 

Climate 
The climate is monsoonal : a long dry cool 

season from April to September is followed by 
a hot wet season from October till March. 
During the 'winter ' months the region is in­
fluenced by southeast trade winds, but in Octo­
ber and November these weaken and westerly 
and northwesterly winds predominate until 
about March. The inflow of humid tropical air 
results in heavy and frequent thunderstorms be-
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TABLE 1. MONTHLY RAINFALL AVERAGES (IN MM) FOR RECORDING STATIONS IN AND NEAR 
THE VICTORIA RIVER REGION t 

Station 

Port Keats 
Katherine 
Newry 
Rosewood 
Waterloo 
Limbunya 
Victoria River 

Downs 
WaveHill 

Jan. Feb. March April May June July Aug. Sep. Oct. Nov. Dec. Year 

343.5 363.9 253.4 61.8 
232.1 201.5 156.2 34.2 
198.0 
158.0 
158.0 
148.5 

144.1 
110.2 

170.0 
135.0 
149.0 
148.0 

132.1 
112.0 

117.0 25.6 
83.3 20.4 
94.0 13.7 
79.3 16.0 

96.0 19.3 
67.1 19.8 

39.4 6.2 
5.6 2.0 
8.1 3.6 
8.4 4.3 
8.1 2.8 
7.9 4.6 

5.6 2.3 
10.7 0.5 

5.3 1.0 4.3 26.4 
0.8 0.5 5.8 29.8 

78.5 222.5 1386.2 
83.8 199.6 951.9 

3.6 0.8 2.0 20.8 65.3 
4.8 0.8 4.3 22.4 63.5 
5.6 1.0 2.0 16.0 55.1 
5.8 2.0 2.0 18.6 38.1 

2.8 1.0 3.3 15.7 56.9 
6.9 0.3 4.6 11.7 34.0 

143.0 757.8 
111.8 617.0 
101.9 608.2 
90.9 561.7 

117.4 596.5 
68.3 446.0 

Source-Bureau of Meteorology, Darwin. 

TABLE 2. MEAN MONTHLY MAXIMUM AND MINIMUM TEMPERATES ("C) OF 
REPRESENTATIVE RECORDING STATIONS IN AND NEAR THE VICTORIA 

RIVER REGION t 

Jan. Feb. March April May June July Aug. Sep. Oct. Nov. Dec. Year 

Port Keats 
Max. 32.5 32.2 
Min. 23.9 24.3 
Mean 28.4 28.3 

33.1 33.6 32.7 30.4 
23.3 20.7 17.5 14.7 
28.2 27.2 25.1 22.6 

30.8 32.4 32.5 33.4 34.2 
14.2 14.8 18.6 22.4 24.0 
22.5 23.6 25.5 27.9 29.1 

33.3 32.6 
24.4 20.3 
28.8 26.4 

Max. 37.1 
Katherine Min. 23.5 

Mean 29.3 

34.5 34.6 34.1 
23.5 23.0 20.2 
29.0 28.5 27.2 

32.5 30.2 
16.8 14.1 
24.4 22.1 

30.6 32.3 
13.7 14.9 
22.2 24.7 

35.6 38.2 
19.3 23.8 
27.5 31.0 

38.3 
24.7 
31.5 

36.5 34.4 
24.5 20.1 
30.5 27.2 

Victoria 
River 
Downs 

Max. 39.5 40.8 34.2 
Min. 24.6 26.0 23.8 
Mean 32.0 33.4 29.0 

34.8 33.6 29.8 
17.2 16.9 15.1 
26.0 25.2 22.4 

27.3 
8.8 

18.1 

33.1 36.6 38.7 
15.0 18.7 24.4 
24.0 27.6 31.5 

39.5 +* 38.2 35.5 
26.5 26.0 20.2 
33.0+ 32.1 27.9 

WaveHiU 
(Police 
Station) 

Max. 37.6 37.9 
Min. 24.0 23.8 
Mean 30.8 30.8 

35.4 34.9 
22.6 18.6 
29.0 26.7 

30.8 27.7 
15.4 12.8 
23.1 20.2 

27.9 
11.1 
19.5 

30.6 34.6 
13.7 17.3 
22.1 25.9 

37.9 39.0 
22.0 23.9 
30.0 31.5 

38.9 34.3 
24.2 19.1 
31.6 26.7 

Cattle Creek 
Max. 
Min. 
Mean 

37.9 37.8 
24.2 23.8 
31.0 30.8 

35.8 
22.6 
29.2 

34.0 
18.9 
26.5 

31.0 27.5 
15.7 12.3 
25.4 19.9 

27.8 
11.2 
19.5 

30.4 34.4 
13.5 17.1 
22.0 25.8 

37.7 
22.0 
29.8 

39.0 
23.9 
31.4 

38.4 
24.0 
31.2 

34.3 
19.1 
26.7 

Source-Bureau of Meteorology, Darwin. * Insufficient records-estimated only. 
t More accurate climatic statistics are now available in 'Climatic Averages-Australia'. Dep. Sci. Consumer 

Affairs Bur. Meteorol. Metric Edition, August 1975. 

tween December and March, although occa­
sional heavy falls have been received in April 
owing to cyclones. Annual rainfall is greatest 
in the north (about 1500 mm north of the Daly 
River) ; it decreases steadily with increasing dis­
tance from the coast, and areas south of Wave 
Hill receive less than 450 mm a year. Average 
monthly rainfalls for several stations in the 
region are shown in Table 1. The chances of 
receiving substantial rain during the 'dry sea­
son' are greater in the south where cold fronts 
can be effective during the winter. 

Temperatures also show marked variation 
with latitude and distance from the coast. At 
Port Keats (on the coast) summer maxima are 
lowered, and minima raised, by heavy cloud 
during the months January to March. In April, 

3 

when cloud cover is much less, a slight increase 
in the average daily maximum is evident. Vic­
toria River Downs, Wave Hill, and other in­
land centres (Table 2), are far hotter in the wet 
season and cooler in the dry season, and 
diurnal variation is greater all year, than 
coastal centres. Wave Hill in the south is 
slightly cooler than Victoria River Downs all 
year, but extremes of temperature are greater: 
absolute maximum is 45.6°C and absolute 
minimum is -2.2°C. 

Slatyer (1970) discusses the climate of the 
region and places emphasis on its relation to 
plant growth. Gentilli (1971) discusses in 
detail climates of Australia, including the trade 
wind and monsoon systems of the tropical 
north. 



A A  Hill y area s 
VICTORIA RIVE R PLATEA U 

Plains 

| l 1  CAMBRIDGE GUL F LOWLAND S 

/ / j DAL Y RIVE R BASI N 

ORD RIVE R BASI N 
VICTORIA RIVE R PLAIN S A N D BENCHE S 

130° 131 " 

Fig. 2. Physiographi c sketc h map . 

4 



Vegetation 
Perry (1970 , p . 104) states that ' . . . the 

vegetation of all but the lowest-rainfall parts 
is typified by woodlands with grassy under-
storeys'. T h e long dry season has had a domin­
ant role in the selection of plant species in the 
area, and although the annual rainfall is high in 
the north there are only very small patches of 
rainforest associated with permanent springs. 

The re are two main tree communities in the 
higher-rainfall areas (Perry, op. c i t . ) : stringy-
bark-bloodwood woodlands on acid rocks and 
laterite, and nor thern box-bloodwood wood­
lands on most other soils. In the south in areas 
receiving less than 700 mm of rain a year, 
snappy gum (Eucalyptus brevifolia) becomes 
dominant on sandy and ferruginous soils, and 
bloodwood and southern box on dolomitic and 
other soils. Clayey soils such as those of the 
West Baines valley and those developed on 
basic volcanics support the best grasslands of 
the region; their sparse tree communi ty usually 
includes bean tree (Bauhinia cunninghamii), 
nutwood (Terminalia arostrata), and rosewood 
(T. volucris). 

The most prominent members of the grass-
layer communi ty are annual sorghum and 
spinifex. Annual sorghum species are ubiqui­
tous in the higher rainfall areas. They grow 
rapidly with the onset of the wet season and are 
rank, tall grasses 1 to 3 m high. They dry out 
quickly and are commonly burnt off, either by 
accident or design, early in the dry season. Vir­
tually all of the ranges north of the Fitz­
maurice River are clothed in annual sorghums, 
but south of the river spinifex (Triodia spp.) 
grows in the poor soils in sandstone ranges. 
The Auvergne Sheet area shows a transition 
from sorghums to spinifex, and three-awn spear 
grass and spinifex are the major species farther 
south. 

Blue grass (Dichanthium spp.) and other tall 
grasses are common in the north, but the best 
grazing lands are developed farther south on 
basic volcanics on which various tussock 
grasses thrive (particularly Mitchell grass) . 

Most major watercourses contain pools 
which persist through the dry season, and the 
banks are lined with gum trees (Eucalyptus 
camaldulensis and other eucalypts) and paper-
barks (Melaleuca spp . ) . Paperbarks, pandanus 
and other palms, and Grevillea spp. are com­
mon on the well watered northern plains. 
Coastal estuaries and inlets are lined with man­
groves which are generally backed by salt and 
samphire flats. Far ther inland swampy areas 

support mainly reeds, and are lined by thick 
stands of ' swamp paperbark ' . 

A tree of outstanding appearance is the 
baobab or bottle tree (Adansonia gregorii). It 
is common in the Auvergne Sheet area, but 
was not seen farther north than the Fitzmaurice 
River, nor farther southeast than the Humber t 
River. 

A few stands of native cypress pine (Callitris 
spp.) were observed growing in sandy skeletal 
soils in rugged country between the Victoria 
and Fitzmaurice Rivers, and are believed to 
also occur north of the Fi tzmaurice River. 

Physiography 
Drainage. Most of the region is drained by 
coastal river systems of which the Ord (only 
its eastern tributaries occur in the region) , Vic­
toria, and Daly Rivers are the most important 
(Fig. 2 ) . Sturt Creek, in the south, is the only 
large stream draining into the interior; the 
remainder of the south and southeastern parts 
of the region have virtually no surface drain­
age. 
Physiographic subdivisions. Gentilli & Fair-
bridge (1951) made the first systematic 
attempt to name physiographic subdivisions of 
the region. However, the subdivisions used here 
(Fig. 2) are based largely on Traves (1955) 
and Paterson (1970) who studied the Ord-Vic-
toria region, and Noakes (1949) and Walpole, 
Dunn, & Randal ( 1 9 6 8 ) , who geologically 
mapped the Kather ine-Darwin region. 

Paterson (1970) included most of the Vic­
toria River region in the Ord-Victoria geo-
morphic region, which he subdivided into sub-
regions, the most important of which are listed 
below. 

(i) Cambridge Gulf Lowlands consist of ero-
sional and alluvial coastal plains; they include 
the western plains of Walpole et al. ( 1 9 6 8 ) . 
The relief of the Lowlands does not exceed 
50 m except for a few isolated mesas north of 
the Fitzmaurice River. The unit is developed 
on Palaeozoic sediments except in the north, 
where granite forms plains and low rises. 

(ii) Victoria River Plateau (Pis 1-5) is a 
partly dissected hilly region which includes 
most of the Victoria and Fitzmaurice River 
catchment areas, and is underlain by Precam­
brian rocks. The plateau includes a wide 
variety of landforms, and during the survey an 
attempt was made to subdivide them; the results 
are presented in the Explanatory Notes listed 
in Figure 3. In this Bulletin (Fig. 2) the only 
distinction made is between hilly areas and 
plains. The plains are developed on silty and 
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Plate 1 . Victori a Rive r Plateau : th e Koolendon g Valle y i s o n th e left , an d cuesta s co t 
into sandtson e o n th e righ t (GA/1453 ) 

Plate 2 . Dissecte d plateau x (Victori a Rive r Plateau ) borderin g th e Victori a Rive r nea r 
Curiosity Peak ; Mosquit o Flat s ar e i n th e middl e distance . Th e bar e outcrop s i n th e 
foreground ar e Angalan i Siltstone ; th e cliff s i n th e distanc e ar e Pinkerto n Sandstone . 

(GA/563) 
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Plate 3 . Towe r Hill , 2 6 k m eas t o f Tolme r Creek , consist s o f a  smal l remnan t o f 
Jasper Gorg e Sandston e perche d o n Byno e Formation . Th e terrace d hill s i n th e fore -

ground ar e Sku H Cree k Formatio n dolomite . (M/796 ) 

Plate 4 . Victori a Rive r Platea u 5 0 k m southeas t o f Kildur k homestead . Wel l jointed , 
gently dippin g Jaspe r Gorg e Sandston e i s deepl y incise d b y tributarie s o f th e Wes t 

Baines River . (GA/1432 ) 

7 



1 : 30 000 1948-50 

1 : 50 000 1948-51 

1: B5 000 1962 

1:15000 1963--li4 

1: B5 000 1961--liB 

D52/A/224 

Fig. 3. Index to 1:250 000 Sheet areas, authors of 
Explanatory Notes, and aerial photographs. 

shaly rocks, and include Koolendong Valley 
and Whirlwind Plain in the Auvergne Sheet 
area, and less extensive plains between Timber 
Creek and Victoria River Downs. 

The hilly areas are underlain by flat-lying to 
moderately dipping sandstone, siltstone, and 
dolomite, and consist of 'a collection of struc­
tural plateaux and benches, mesas and buttes 
with a few cuestas, hogbacks, vales and karst 
areas' (Paterson, 1970, p. 86). 

The relief varies from 100 to 300 m, and 
elevation of the tops of ridges and plateaux 
from 200 m in the north to over 400 m in the 
south. Although not very high, some of the 
sandstone ridges and plateaux are very rugged. 

To the northeast and west of the Victoria 
River Plateau are the Daly River and Ord 
Basins. The Daly River Basin is a broad valley 
dotted with mesas rising up to 50 m above the 
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general plain level. The Ord Basin (PI. 6) is 
underlain by Cambrian volcanics, shale, lime­
stone, and sandstone, and contains a variety of 
landforms including mesas, buttes, and plains 
on the volcanics, and plains, benches, cuestas, 
and plateaux on the sedimentary rocks. Their 
elevation ranges from 75 m in the north to 
about 500 m on plateaux in the south. 

Victoria River Plains and Benches are cut in 
basic volcanics and limestone, around the 
eastern and southeastern margin of the Victoria 
River catchment area; their undulating grass­
lands provide some of the best grazing country 
in the region (PI. 7). 

Sturt Plateau is the name given to the vast 
undulating plains in the south and southeast. 
The plateau surface was formed during the 
Tertiary, and it has been modified only by 
modern uplift which has produced erosion and 
deposition. Several outlying remnants of this 
old surface, now isolated from the Sturt 
Plateau, are being eroded by the headwaters of 
coastal rivers; the largest of such outliers is the 
Wingate Plateau in the north. 

A small area occupied by granite in the 
northeast of the region belongs to the Central 
Uplands of Walpole et al. (1968). 

Previous investigations 
Early reconnaissances of the northern part 

of the region, prompted by many mineral dis- . 
coveries in the Katherine-Darwin region, were 
undertaken in the late 1800s by Tenison Woods 
(1886) and Brown (1895). Brown also tra­
versed along the Victoria and Fitzmaurice 
Rivers, and between Timber Creek and Vic­
toria River Downs. Brown and others recorded 
lithological logs of bores drilled near the coast 
south of the Daly River in the search for coal; 
a list of reports on these bores is given by 
Dickins, Roberts, & Veevers (1972, p. 101). 
Further observations on the geology between 
Willeroo and Wave Hill were recorded by 
Brown (1909). 

After responsibility for the Northern Ter­
ritory was assumed by the Commonwealth in 
1911, Woolnough (1912) reported on the geo­
logy of the Territory, but virtually ignored the 
Victoria River region. Jensen (1915), who des­
cribed the country between Pine Creek and 
Tanami, covered the same ground as Tenison 
Woods and Brown. Wade (1924) was com­
missioned to report on the petroleum prospects 
of northern Australia, and during his field 
investigations traversed both the East Kimber­
ley and the Victoria River regions; his is the 
first report dealing with the country between 



Plate 5 . Victori a Rive r Plateau : plain s develope d o n siltston e o f th e Byno e Formatio n 
are bordere d b y mesa s an d plateau x cappe d b y Jaspe r Gorg e Sandstone ; vie w toward s 

Stokes Rang e fro m Fitzro y Rang e sout h o f Fitzro y homestead . (M/797 ) 

Plate 6 . Or d Basin—terrace d topograph y develope d o n Antri m Platea u Volcanic s 
north o f Kirkimbi e homestead . (M/901 ) 



Plate 7. Victoria River Plains and Benches: extensive black soil plain taken from a 
bench of the Antrim Plateau Volcanics northeast of Wave Hill homestead in the Wave 

Hill Sheet area. (M/902) 

the Osmond Range (East Kimberley) and 
Auvergne, and he named the shale and siltstone 
at both localities the Mount John series. 

A second phase of geological investigations 
began in 1935, when the Commonwealth, 
Queensland, and Western Australian Govern­
ments formed the Aerial, Geological, and Geo­
physical Survey of Northern Australia 
(AGGSNA). However, the Victoria River 
region was again largely ignored because of the 
lack of any prospects and mines, and the 
reports of Hossfeld (1937a, 1937b) and 
AGGSNA (1937) only touch on the gold and 
tin workings at Fletchers Gully and the Bul­
diva-Collia area. 

One of the few East Kimberley surveys to 
extend into the Victoria River region was that 
of Matheson & Teichert (1948), who examined 
Cambrian sediments in the Hardman Basin on 
both sides of the border. They also discovered 
Palaeozoic rocks in what is now known as the 
Bonaparte Gulf Basin. 

In the late 1940s a third phase of geological 
investigation by the Commonwealth Scientific 
and Industrial Research Organisation (CSIRO) 
and the Bureau of Mineral Resources, Geology 
and Geophysics (BMR) included the first sys­
tematic geological mapping in the Victoria 

River region. The Katherine-Darwin region was 
described by Noakes (1949), and the Ord-Vic­
toria region by Traves (1955). Later detailed 
reconnaissance mapping at 1 :250000 scale was 
carried out by BMR and reported by Walpole 
et ai. (1968) and Crohn (1968) for the 
Katherine-Darwin region, and by Dow & 
Gemuts (1969) for the East Kimberley region. 
The Fergusson River Sheet area was mapped 
by Randal (1962) during the Katherine-Dar­
win investigations, and the present investigation 
was undertaken in order to complete the cover­
age of the Precambrian areas between Darwin 
and the Kimberleys. 

Most of the Palaeozoic and younger rocks 
of the region have been mapped and described 
by BMR field parties. Veevers & Roberts 
(1968) and Kaulback & Veevers (1969) 
reported on the southern part of the Bonaparte 
Gulf Basin, and Dickins et al. (1972) on the 
northern part of the basin. Randal & Brown 
(1967) mapped the northern Wiso Basin to the 
east of the Precambrian rocks of the Victoria 
River region, and Walpole et al. (1968) its 
northerly extension, the Daly River Basin. The 
geology of the Ord Basin has been reviewed 
by Jones (1976) and the stratigraphy and 
palaeontology of the Lower Cretaceous rocks 
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which crop out sporadically throughout the 
region have been described by Skwarko 
( 1 9 6 6 ) . 

Present investigations 
This Bulletin summarizes the results of map­

ping carried out by BMR in the Victoria River 
region between 1967 and 1970. Three field 
seasons, each of 5 months, were spent in map­
ping the nine 1:250 000 Sheet areas. In 1970, 
3 months were spent logging cuttings and cores 
from stratigraphic drill-holes, collecting age-
determination samples, and studying glacial 
rocks in detail. 

Several geologists took part in the field work 
and the subsequent report writing. Their names, 
areas mapped, and reports produced are as fol­
lows: 
1967—I. R. Pontifex (party leader) , C. M. 

Morgan, I. P. Sweet, A. G. Reid— 
Auvergne and part of Port Keats Sheet 
areas; progress report by Pontifex et al. 
( 1 9 6 8 ) ; and final Report by Sweet et al. 
( 1 9 7 4 c ) . 

1968—1. R. Pontifex (party leader ) , R. G. 
Horne , C. M. Morgan, I. P. Sweet, 
J. R. Mendum—comple ted Port Keats, 
Cape Scott, Delamere, and Fergusson 
River Sheet areas; progress report by 
Morgan et al. ( 1 9 7 0 ) , and final Report 
by Sweet et al. ( 1 9 4 7 b ) . 

1969—C. M. Morgan (party leader ) , I. P. 
Sweet, J. R. Mendum, R. J. Bult i tude— 
Waterloo, Victoria River Downs, Lim­
bunya, and Wave Hill Sheet areas; pro­
gress report by Sweet et al. (1971) and 
final Report by Sweet et al. ( 1 9 7 4 a ) . 

T h e Antr im Plateau Volcanics were studied 

in detail and the results presented in BMR 
Records by Bultitude ( 1 9 7 1 ) , Sweet et al. 
( 1 9 7 1 ) , and Bultitude (in p rep . ) . 

Authorship of Explanatory Notes accom­
panying each of the nine 1:250 000 Sheets is 
shown in Figure 3. 

Field methods 
Aerial photographs at several scales are 

available (Fig. 3 ) . Those at 1:50 000 scale 
were used by Perry (1966, 1967a, 1967b) and 
Maffi (1968, 1969) in the preparation of photo-
interpretation geological maps. Field traverses 
were planned using these maps and carried out 
using 4-wheel-drive vehicles; areas inaccessible 
to vehicles were visited using helicopter and 
foot traverses. All geological boundaries were 
plotted on transparent overlays on aerial photo­
graphs and compiled onto photoscale sheets 
prepared from topographic base maps supplied 
by the Division of National Mapping. These 
sheets were reduced to 1:250 000 scale, and the 
final map was redrawn from the reduced trans­
parencies. 
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STRATIGRAPHY 

Regional tectonic setting 
T h e region consists of basement metamor-

phics and intrusives of Archaean and Lower 
Proterozoic age, highly folded Lower Protero­
zoic geosynclinal rocks, and flat-lying and 
gently folded Upper Precambrian platform 
sedimentary rocks (Fig. 4 ) . A zone of 
deformed rocks, the Halls Creek Mobile Zone 
(which includes the Fitzmaurice Mobile Zone) 
in the northwest of the region, contains rocks 
of all three tectonic provinces. It is bounded 
on the east by the Victoria River Fault , a major 
reverse fault which merges into the Halls Creek 
Faul t in the southwest and possibly with the 

Giants Reef Fault in the northeast. The south­
western, northwestern, northeastern, and 
eastern margins of the area are occupied by the 
Ord, Bonaparte Gulf, Daly River, and Wiso 
Basins of Phanerozoic rocks; they are not des­
cribed in this Bulletin. 

Basement crops out as the Inverway Meta-
morphics at two localities within the area 
covered by the platform deposits; it is also 
exposed at the extremities, within the map area, 
of the Fitzmaurice Mobile Zone—the Hermit 
Creek Metamorphics of the Litchfield Block in 
the northeast, and the Halls Creek G r o u p of 
metamorphosed sediments and volcanics in the 
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Boundary of  unit 
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Fig. 4 . Tectoni c units . 

southwest. The geosynclinal rocks of the Pine 
Creek Geosyncline crop out in the north and 
northeast . The platform deposits occupy the 
Sturt Block which extends through most of the 
region, and they overlap part of the geosyn­
cline. The sedimentary sequence summarized in 
Table 3 was deposited in the Birrindudu and 
Victoria River Basins, and a younger unnamed 
basin (which contains Duerdin G r o u p ) . T h e 
basins probably extended far beyond the pre­
sent known limits of outcrops, and were parts 

of extensive stable shelves or platforms. The 
rocks in these basins are part of a vast, rela­
tively thin sequence of Proterozoic and Palaeo­
zoic sediments shown as Central Austral ian 
Platform Cover on the 1971 Tectonic M a p of 
Australia (GSA, 1971, p . 1 4 ) . The Fi tzmaurice 
Mobile Zone (Table 4 ) is part of a mobile 
zone 700 km long, extending from Halls Creek 
to Darwin, which was named the Halls Creek 
Mobile Zone by Traves ( 1 9 5 5 ) . T h e platform 
deposits in the mobile zone comprise a sand-
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TABLE 3 . S U M M A R Y O F TH E STRATIGRAPH Y O F TH E STUR T BLOC K A N D OVERLYIN G ROCKS , 
VICTORIA RIVE R REGIO N (PALAEOZOI C SEDIMENT S OMITTED ) 

Age Unit 

Maximum 
thickness 

(m) Lithology 

A D E L A I D E A N O R 
CAMBRIAN 

A D E L A I D E A N 

CARPENTARIAN O R 
A D E L A I D E A N 

CARPENTARIAN 

ANTRIM PLATEA U 
VOLCANICS 

3 0 0 + Basalt ; sandstone , chert , limestone , 
minor agglomerat e 

A R C H A E A N O R 
LOWER PROTEROZOI C 

KINEVANS SANDSTON E 1 5 

UNCONFORMITY 

D U E R D I N GROU P 30 0 Tillite, sandstone , conglomerate , silt -
stone, shale , dolomit e 

BULLO RIVE R 
SANDSTONE 

UNCONFORMITY 

300 

7UNCONFORMITY 

A U V E R G N E GROU P 100 0 

UNCONFORMITY 

STUBB FORMATIO N 11 5 
W O N D O A N HIL L 14 5 
FORMATION 

UNCONFORMITY 

BULLITA GROU P 70 0 

WATTIE GROU P 400 

UNCONFORMITY 

LIMBUNYA GROU P 

UNCONFORMITY 

B U N D A GRI T 

UNCONFORMITY 

INVERWAY 
METAMORPHICS 

Sandstone, conglomerat e 

Sandstone, siltstone , dolomite , shal e 

Siltstone, shale , sandston e 
Sandstone, siltstone , shale , mino r 
dolomite, siltston e 

Dolomite, siltstone ; mino r cher t an d 
sandstone 
Sandstone, siltstone ; mino r dolomit e 
and clayston e 

1500-f- Dolomite , siltstone , shale , sandstone , 
chert 

1200+ Grit ; sandstone , conglomerate ; mino r 
chert 

Schist 

TABLE 4 . S U M M A R Y O F TH E STRATIGRAPH Y O F TH E FITZMAURIC E MOBIL E ZON E A N D 
ADJACENT UNIT S 

Age 

Adelaide 

Unit 

FITZMAURICE GROU P 
( 3 6 0 0 + m  o f sandstone , siltstone , shale ; mino r 

conglomerate) 
UNCONFORMITY 

Carpentarian Bow Rive r Granit e 
Whitewater Volcanic s 

Allia Cree k Granit e 
Soldiers Creek Granit e 
Koolendong Granit e 
Ti-Tree Granophyr e 

Lower Proterozoi c an d Archaean Hall s Cree k Grou p Pine Creek Geosynclin e Henschke Brecci a 
Chilling Sandston e 
Finniss River Grou p 

UNCONFORMITY 
Hermit Cree k Meta -
morphics an d Litch -
field Comple x 
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TABLE 5 . PRECAMBRIA N TIME-STRATI -
GRAPHIC CLASSIFICATIO N I N AUSTRALI A 

Precam brian Time-Stratigraphy 
Time scale (After Dunn , Plumb , & 

m.y. Roberts, 1966 ) 

— 
A D E L A I D E A N 

— U SYSTEM 
1000 — 5 

N 
/ - \ 

& 
w 

(1400) 

— H CARPENTARIAN 
1500 — SYSTEM 

OH (1770 ± 2 0 ) 

— LOWER PROTEROZOI C 

— ('Nullaginian') 
2000 — SYSTEM 

— (2200-2250) 

< 
2500 — — 

U 

— 
—i 

stone sequence called the F i tzmaur ice G r o u p . 
T h e y are extensively faulted and folded into 
b road folds and some sharper folds, and the 
degree of deformat ion is m u c h greater than 
tha t of t he Sturt Block. 

Stratigraphic classification and nomenclature 
T h e t ime-strat igraphic te rms used in this Bul­

letin are those in t roduced by D u n n , P lumb, & 
Rober ts ( 1 9 6 6 ) , in which the base of the Ade­
laidean System is placed at 1400 million years 
(Table 5 ) . N e w evidence, in par t icular that of 
C o o p e r & Comps ton ( 1 9 7 1 ) , suggests that the 
base of the type Adela idean in South Austral ia 
m a y be m u c h younger than 1400 million years. 
Al though this m a y result in some modification 
of P recambr ian t ime-strat igraphic terminology, 
the scheme of D u n n et al. (op . cit.) will be 
followed in this Bulletin. 

T h e nomencla ture of rock units in the region 
has been formalized as m u c h as possible, and 
all units have been defined in B M R reports on 
the region (Sweet et al.f 1974a, b , and c ) . Rock 
unit names used by other authors have been 
modified where necessary, and others retained 
if the units to which they have been applied 
a re still used as mapp ing units . Nomenc la tu re 
used by other authors is described in the fol­
lowing paragraphs . 

Brown (1895) used the te rms 'Victoria River 
Sandstone ' , 'Victoria River Shale' , and 'The 

limestone format ion ' t o describe units a long the 
lower reaches of the Victoria River. These were 
general terms applied t o units which now form 
parts of the Fi tzmaur ice , Auvergne, and Bullita 
Groups . Brown believed that the rocks were of 
Carboniferous age, and that the overlying 
basalts were between Carboniferous and Creta­
ceous. Wade (1924) described rocks in the 
Auvergne area as the M o u n t John Series, and 
assigned them to the Lower Cambr ian . 

Matheson & Teicher t ( 1948) demonst ra ted 
the Precambr ian age of all sediments below the 
basalts by the discovery of Cambr ian fossils in 
sediments above the basalts. 

The Precambr ian rocks of the Victor ia River 
Region were included by Traves (1955) in the 
'Victoria River G r o u p ' , but he did not divide 
the group into formations. H e considered tha t 
their age was 'U p p e r Proterozoic ' . 

Laing & Allen (1956) carried out the first 
detailed reconnaissance mapping of par t of the 
region, and named six formations in the U p p e r 
Proterozoic succession. O n e of the format ion 
names, Jasper Gorge Sandstone, has been 
retained, but the uni t has been redefined, and 
their 'Coolibah Fo rma t ion ' has been subdivided 
into the Stubb, W o n d o a n Hill, and Bynoe F o r ­
mations. Laing & Allen (op . cit.) regarded the 
'Skull Creek Limestone ' and T imber Creek 
Format ion as lateral equivalents, but further 
mapping has shown that the T imber Creek Fo r ­
mat ion underlies the 'Skull Creek Limestone ' 
(now called Skull Creek F o r m a t i o n ) . 

Al though H a r m s (1959) did not s tudy the 
stratigraphy of the region in detail, he recog­
nized the major l ineament (now called the Vic­
toria River Fau l t ) which divides the Sturt 
Block and the Fi tzmaurice Mobi le Zone. H e 
called the folded and faulted sandstones in the 
Fi tzmaurice Mobi le Zone the ' M a c a d a m Range 
Beds', and considered that they could be Lower 
Proterozoic. These rocks are now mapped as 
the Fi tzmaurice G r o u p of Adelaidean age. 

In the Fergusson River 1:250 000 Sheet area 
near the nor theas tern margin of the Victoria 
River Basin, the basin succession is incomplete 
and the relations between units are not clear. 
Accordingly, the conclusions in this Bulletin 
are different from those of Randal (1962) and 
Walpole et al. ( 1 9 6 8 ) , who previously m a p p e d 
the Fergusson River Sheet area. They retained 
Traves 's te rm 'Victoria River G r o u p ' and sub­
divided it into four units (Table 6 ) . 

Randal 's nomencla ture for the To lmer 
G r o u p and sedimentary and igneous rocks of 
the P ine Creek Geosyncl ine has been retained, 
al though the distribution of some units has 
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TABLE 6 . OL D A N D NE W STRATIGRAPHI C 
N O M E N C L A T U R E FO R PAR T O F TH E FERGUS -

SON RIVE R 1:25 0 000 SHEE T ARE A 

Randal (1962); Walpole 
et al. (1968) This Bulletin 

> 

2 c u 

Laurie Cree k Shoal Reach Formatio n 
Beds D Spencer Sandston e 

O 
c* 

Lloyd Creek Formatio n 

Yambarra Bed s 0 Pinkerton Sandston e 

N
E

 

Saddle Creek Formatio n 

Angalarri S Name retaine d 
Siltstone m 

> Pal m Creek 3  Jaspe r Gorge Sandston e 
Beds Bullit a Group (par t only ) 

been changed. F o r instance, Walpole et al. 
(1968) thought that the Chilling Sandstone 
cropped out extensively in what is now called 
the Fi tzmaur ice Mobile Zone ( they called it 
the Chilling P l a t fo rm) . It is now known that 
the Chilling Sandstone occurs only nor th of the 
F i tzmaur ice River, and that the remainder of 
the area is occupied by younger rocks, the 
Fi tzmaur ice G r o u p . 

T h e P recambr ian rocks of the region are 
described in the order of the Sturt Block, Bir­
r indudu Basin, Victoria River Basin, Halls 
Creek Mobi le Zone, and Pine Creek Geosyn­
cline. T h e Phanerozoic rocks of the Bonaparte 
Gulf, Daly River, Ord, and Wiso Basins are 
described in o ther B M R publications (see Pre­
vious investigations). 

STURT B L O C K (Tabl e 3 ) 
T h e Sturt Block was defined by Traves 

(1955) as an area bounded to the northwest by 
the Halls Creek Mobile Zone, to the northeast 
by the Pine Creek Geosyncline, and to the 
south by the 'War r amunga Mobile Zone ' . Its 
distinguishing feature was the presence of un-
deformed Proterozoic rocks, in contrast to the 
highly deformed, metamorphosed, and intruded 
rocks of sur rounding areas. Although it is not 
possible to define an eastern boundary for the 
block, the te rm is useful to describe this stable 
area which was probably welded into a cratonic 
area early in the Proterozoic. 

On the Sturt Block lies a sequence of over 
5000 m of sediments which are deposited in 
three overlapping basins. T h e oldest basin, the 
Birr indudu Basin, contains the Limbunya 
G r o u p which overlies a basement of Bunda 
Gri t and Inverway Metamorphics . T h e Victoria 
River Basin contains the sequence from the 
Watt ie G r o u p to the Bullo River Sandstone 

(Table 3 ) . The youngest basin, which has not 
been named, contains upper Adelaidean glacial 
rocks ( including the Duerd in G r o u p ) and ex­
tends westwards into the Kimber ley region. 

ARCHAEAN O R LOWE R PROTEROZOI C 

Inverway Metamorphics 
T h e Inverway Metamorphics form a base­

ment to the Birr indudu Basin and consist of 
weathered mica schist, greywacke, and acid 
volcanics. They are exposed only in two small 
areas (totall ing about 2 k m 2 ) about 38 k m 
south of Limbunya homestead. They bear some 
resemblance to the Halls Creek G r o u p of D o w 
& Gemut s (1969) and the T a n a m i G r o u p of 
Blake, Hodgson, & Muhl ing ( 1 9 7 3 ) , but 
because of their geographic isolation and un ­
certain age they are given a separate name . T h e 
metamorphics are overlain in bo th k n o w n out­
crops by Stirling Sandstone which is the basal 
unit of the Limbunya G r o u p ; they are assumed 
to be overlain by the Bunda Grit , a strongly 
folded but unmetamorphosed arenite uni t 
exposed 30 km west of Inverway homestead. 

?LOWER PROTEROZOI C 

Bunda Grit 
T h e Bunda Gri t is exposed in a nor th- t rend­

ing anticline 30 km west of Inverway h o m e ­
stead, and in a small ou tc rop 5 km nearer to 
the homestead. It consists of coarse sandstone 
and grit containing pebble beds grading 
upwards into light-coloured blocky and massive 
med ium quartz sandstone. T h e small ou tc rop 
consists of purple, thin-bedded, and laminated 
chert which is folded and brecciated; its rela­
tion to the sandstone and grit is not known and 
it is only tentatively included in the unit. 

Abou t 1200 m of sandstone and grit is 
exposed at the type section, where steeply 
dipping and over turned beds are overlain 
unconformably by almost flat-lying rocks of the 
L imbunya Group . T h e L imbunya G r o u p un­
conformably overlies Inverway Metamorphics 
northeast of Inverway in the region of a nor th-
trending basement ridge (Whitworth , 1970; 
Sweet et al., 1 9 7 4 a ) ; it is possible that the 
Bunda Gr i t was never present over the ridge. 

T h e Bunda Gri t occupies a s trat igraphic 
position between the Inverway Metamorph ics 
and the Stirling Sandstone (basal L i m b u n y a 
G r o u p ) similar to that of the Red Rock Beds 
between the Halls Creek G r o u p and the M o u n t 
Pa rker Sandstone ( D o w & Gemuts , 1969) 125 
k m to the northwest in the East Kimber ley 
region. T h e Bunda Gr i t and the Red R o c k 
Beds may be correlatives, al though it is noted 
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TABLE 7 . SUMMAR Y O F LIMBUNY A GROU P A N D B U N D A GRI T STRATIGRAPH Y 

Unit Lithology 

Thickness 
range 
(m) Stratigraphic relations Physiographic expression Remarks 

Killaloc Formatio n 

Fraynes Formatio n 

Campbell Spring s 
Dolomite 
Blue Hol e 

g Formatio n 
Farquharson 

^ Sandston e 
^ Kunj a Siltston e 
Z 

Mallabah Dolomit e 

Amos Kno b 
Formation 
Pear Tree Dolomit e 

Margery Formatio n 

Stirling Sandston e 

Siltstone abov e dolomite ; 6 0 
minor sandston e 

Silty dolomite , siltstone , 110-13 0 
dolomite; cher t at  to p 

Dolomite, dolarenite , dol - 340-38 0 
rudite 
Siltstone, shale , silt y dolo - 160-32 0 
mite 
Sandstone; mino r siltston e 40-11 0 

Siltstone, shale , silt y dolo - 60-6 5 
mite 
Dolomite 10-10 0 

Dolomite, gree n siltstone ; 40-5 0 
minor sandston e an d shal e 
Dolomite, dolarenite ; cher t 7 5 
at to p 

Chert (shale , dolomite) , 12 5 
claystone 

Sandstone 12 0 

Unconformably belo w 
Wickham Formation . Con -
formable o n Frayne s For -
mation 

> Conformabl e sequenc e 

Unconformable o n Inver -
way Metamorphic s an d 
Bunda Gri t 

Low relie f i n typ e are a Youngest preserve d forma -
tion o f Limbuny a Grou p 

Chert ban d a t to p form s Cher t a t to p i s o f replace -
low ridges , remainde r i s men t origi n 
fairly lo w relie f 
Lapies, rock y lo w hill s Stromatolites wel l 

developed 
Contains som e stromato -
lites 

Valleys, low-relie f area s 

Hogbacks, cuesta s 

Valleys 

Low relief , rock y pave -
ments 
Low-relief area s 

Low terrace d hills , cher t Cher t ha s replace d dolo -
forms smal l rock y ridge s mit e a t to p o f unit ; con -

tains stromatolite s 
Valleys, som e lo w hill s 

Cuestas, rock y pavements , 
plateaux 

Rock type s usuall y see n ar e 
altered fro m shal e an d 
dolomite 

Bunda Gri t Grit, sandstone , an d con -
glomerate; mino r cher t 

1200+ Unconformabl y belo w 
Stirling Sandstone ; bas e no t 
seen 

Hogbacks an d rock y pave - Assume d t o b e uncon -
ments formabl e o n Inverwa y 

Metamorphics 



that several hundred million years elapsed 
between the end of deposition of the basement 
metamorphics and the beginning of deposition 
of the Limbunya Group . A confident correla­
tion cannot be made without further isotopic 
age determinations, and it is doubtful if suitable 
material will be found. Similarly, a tentative 
correlation can be rhade between the Bunda 
Grit and the Pargee Sandstone in The Granites-
Tanami Block (Blake, Hodgson, & Muhling, 
1973) . 

BIRRINDUDU BASI N 

C A R P E N T A R I A N 

Limbunya Group 
Important outcrops of the Limbunya Group 

are located in three places in the Limbunya 
Sheet area: the western (Kirkimbie) area, the 
central (L imbunya) area, and the eastern 
(Farquharson G a p ) area; small outcrops are 
known in the southeastern Waterloo and south­
ern Auvergn Sheet areas. 

Only the central Limbunya sequence is com­
plete, and a sequence 1300 m thick has been 
divided into eleven formations (Sweet el al, 
1974a) which are summarized in Table 7. The 
Stirling Sandstone unconformably overlies 
Inverway Metamorphics in the central area and 
Bunda Grit in the west. It consists of blocky 
and massive, thin-bedded medium and coarse 
sandstone with a clay matrix. Basal con­
glomerate is present in the west, indicating an 
easterly provenance, probably from a meri­
dional basement ridge suggested from gravity 
evidence (Whitworth, 1970) . The Limbunya 
G r o u p in the central area overlies the ridge 
area and thickens both to the east and west. 

All formations above the Stirling Sandstone, 
except the Farquharson Sandstone, are dolo­
mitic and some contain beds of almost pure 
dolomite. Interbeds of siltstone and shale are 
common, and are the predominant rocks in the 
Kunja Siltstone. 

Stromatolites, intraclasts up to several centi­
metres across, and less commonly cross-bed­
ding in the carbonates indicate shallow-water 
deposition. The interbeds of siltstone and shale 
are also, by implication, shallow-water deposits, 
perhaps the product of an environment adja­
cent to and contemporaneous with that in 
which the carbonate was deposited. An 80-m 
sequence of laminated shale in the Blue Hole 
Formation is the thickest clastic unit in the 
group, and may indicate deeper quiet-water 
depsition. 

The Limbunya G r o u p is thus the product of 
an environment in which subsidence and sedi­
mentation proceeded at about the same rate. 
Sedimentary conditions ranged from Iagoonal 
to littoral, resulting in the deposition of pre­
dominant carbonate and rare clastic sediments. 
The presence of halite casts in some of the 
sediments indicates periodic desiccation during 
sedimentation. Minor imbalances in subsidence 
and sedimentation rates resulted in the forma­
tion of deeper-water shales such as those in the 
Kunja Siltstone and Blue Hole Formation, and 
very-shallow-water deposits such as the Far­
quharson Sandstone. 

Stromatolites. Most of the carbonate units in 
the Limbunya G r o u p contain stromatolites (as 
defined by Logan, Rezak, & Ginsburg, 1964) . 
Recent stromatolites at Shark Bay (Logan, 
1961) are presently forming only in the inter-
tidal zone in hypersaline water in a marine em-
bayment. It is not known whether such strict 
limits can validly be applied to Precambrian 
forms, but it is generally accepted that they 
indicate very shallow water. 

Two types of stromatolites are found in the 
Limbunya Group . The first occurs in the lower 
formations of the group: Margery Format ion, 
Pear Tree Dolomite, and Amos Knob Forma­
tion; and the second is found in the Blue Hole 
Formation and Campbell Springs Dolomite. A 
silicified band several metres thick, forming the 
top of the Pear Tree Dolomite, contains the 
best examples of the first type (PI. 8 ) . Vertical 
sections of the stromatolites are typically com­
posed of steeply converging laminae; they may 
therefore belong to the genus Conophyton, 
which is characterized by laminae which form a 
central axial structure. Stromatolites occur as 
extensive biostromes and some bioherms in the 
Blue Hole Format ion and Campbell Springs 
Dolomite; Plate 10 shows some common forms. 

Age and correlations of the Limbunya Group. 
The Limbunya G r o u p is confidently correlated 
with the Bungle Bungle Dolomite and Mount 
Parker Sandstone in the East Kimberley region 
of Western Australia. In that region Dow & 
Gemuts (1969) described a sequence of dolo­
mite, shale, and sandstone which is of similar 
thickness to the Limbunya G r o u p in the Kir-
kimbi area. The sequences are very similar in 
lithology and contained structures, and are 
regarded as equivalents. Table 8 summarizes 
the correlation made with the type section of 
the Bungle Bungle Dolomite and Mount Parker 
Sandstone. Dow & Gemuts (1969) stated that 
the age of the East Kimberley rocks was '. . . 
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Plate 8 . Bedding-plan e vie w o f partl y siliciiic d 
stromatolites i n Pea r Tre e Dolomit e nea r Swa n 
yard, centra l Limbuny a Shee t area . (GA/4588 ) 

probably Adelaidean, but could be as old as 
Carpentar ian ' . The Limbunya Group , which is 
correlated with them, unconformably underlies 
Watt ie and Bullita Groups which in turn un­
conformably underlie Wondoan Hill Format ion 
which has been dated at 1200 to 1400 m.y. 
(Appendix 1 ) . It is therefore highly probable 
that the Limbunya G r o u p and Bungle Bungle 
Dolomite are Carpentar ian . 

A tentative correlat ion has been m a d e 
between the Limbunya G r o u p and the Birrin­
dudu G r o u p in T h e Grani tes-Tanami region 
(Blake & Hodgson, 1975) , and recent isotopic 
age determinations on glauconite from near the 
base of the Birrindudu G r o u p indicate an age 
of 1550 to 1620 m.y. ( A M D L Rep. 3 4 7 3 / 7 3 , 
unpub l . ) . 

Isotopic age determinations on both the 
Wondoan Hill Format ion and Birrindudu 
G r o u p indicate a Carpentar ian age for the Lim­
bunya Group . It is therefore suggested that the 
group is contemporaneous with the M c A r t h u r 
G r o u p in northeastern Nor the rn Terri tory. 

V I C T O R I A R I V E R B A S I N 

ADELAIDEAN O R CARPENTARIA N 

Wattie Group 
T h e Watt ie Group , previously mapped by 

Traves (1955) as the Victoria River G r o u p , 
was defined and described by Sweet et al. 

Plate 9 . Cliff s o f Campbel l Spring s Dolomit e a t Blac k Springs ; virtuall y th e entir e 
outcrop consist s o f stromatoliti c dolomit e simila r t o tha t show n i n Plat e 10 . (GA4624 ) 
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Plate 10 . Larg e hemispherica l stromatolite s suc -
ceeded b y parallel , rarel y branchin g columna r 
forms whic h decreas e i n diameter upwards . Pocke t 
knife 1 0 c m long . Sam e localit y a s Plat e 9 . 

(GA /2641) 

( 1 9 7 4 a ) . Seven formations were grouped 
together (Table 9 ) because they are composed 
mainly of clastic sediments. T h e overlying and 
underlying groups are predominant ly of car­
bonate composit ion. 

T h e base of the group consists of a chert 
member which is up to 30 m thick and is con­
sidered to represent a weathering profile of 
silicification developed on dolomitic units of the 
L imbunya G r o u p . It could have formed at any 
t ime after folding of the Limbunya G r o u p and 
before initial deposition of sand of the Wattie 
G r o u p . Chert pebbles and sand grains common 
in the lower part of the overlying sandstone 
indicate that some chert was eroded from the 
silicified layer. 

Al though the Wattie G r o u p is extensive, it is 
comparat ively thin, and complete sections are 
uncommon. In the southwest, 315 m of sand­
stone believed to be Wickham Format ion is 
preserved; this is nearly as thick as the whole 
group in the Wattie Creek /Neave Creek area 
(Fig . 5 ) . In the latter area, and farther north 
near Depot Creek, sandstone forms just over 

50 percent of the total section, the remainder 
being mostly quartz siltstone and dolomite. In 
the northernmost outcrops, in the Auvergne 
Sheet area, sandstone is subordinate to siltstone, 
dolomite, and claystone of the Mount Sanford 
and Gibbie Format ions , and the Burtawurta 
Formation is absent. 

Cross-bedding and ripple marks are ubiqui­
tous in the sandstone beds of the Wattie Group , 
and the sandstone may have been laid down 
around the margins of a basin. Near the basin 
centre finer-grained clastic sediments and dolo­
mite were deposited. Both the clastic and car­
bonate sediments contain mud cracks and 
flakes, ripple marks, and halite casts, which 
indicate a shallow-water environment with 
periods of subaerial exposure. 

Age and correlations. The Wattie G r o u p is 
overlain conformably by the Bullita G r o u p 
which is correlated with the carbonate units in 
the Tolmer G r o u p (p . 2 4 ) . It therefore seems 
likely that the clastic part of the Tolmer G r o u p 
(Buldiva Sandstone) is equivalent to the Wattie 
Group . 

Because the Wattie, Bullita, and Tolmer 
Groups are so closely related, their correlation 
and age are discussed in one section on page 
27. 

Bullita Group (Tabl e 10 ) 
Rocks now assigned to the Bullita G r o u p 

were first described by Traves ( 1 9 5 5 ) , and 
later by Laing & Allen (1956) who mapped an 
area southeast of T imber Creek. Laing & Allen 
recognized Timber Creek and Skull Creek For­
mations and thought they were lateral equiva­
lents, but further mapping has shown that one 
overlies the other. The type section of the 
Timber Creek Format ion at Timber Creek is 
retained (Sweet et al., 1974a) , and the base of 
the formation is not exposed. A complete sec­
tion of the unit is exposed north of Mount 
Sanford in the Victoria River Downs Sheet 
area, where it is estimated to be at least 200 m 
thick. In the north the upper boundary is 
placed at the point where dolomite predomin­
ates over siltstone. In the south the Timber 
Creek Format ion is almost as dolomitic as the 
Skull Creek Format ion and the upper boundary 
is placed, somewhat arbitrarily, at the base of 
a distinctive chert-rich stromatolitic dolomite 
bed. 

The Bullita G r o u p comprises five formations 
in the Victoria River Downs Sheet area. Three 
other formations are included in the group, and 
their relation to the main sequence of 5 units is 
shown in Table 11 . Carbonate rocks, particu-
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TABLE 8 . SUGGESTE D CORRELATIO N O F T H E TYP E SECTIO N O F TH E B U N G L E BUNGL E 
DOLOMITE A N D M O U N T PARKE R S A N D S T O N E WIT H FORMATION S O F TH E LIMBUNY A 

GROUP 

Bungle Bungl e Dolomit e an d Moun t Parke r Sandston e 
(Dow &  Gemuts, 1969 ) Limbunya Grou p 

Lithology 
Thickness 

(m) 

Quartz sandstone , dolomiti c 
shale 70 
Dolomite 210 
Dolomite, limeston e 25 
Sandstone ) 160 Dolomite, shal e J 160 

Dolomite 120 
Sandstone, dolomit e 45 
Shale, siltston e 90 
Limestone Brecci a 25 
Quartz sandston e 30 
Shale, quart z sandston e 60 
Limestone, calcareou s shal e 75 
Dolomite, shal e 60 
Dolomite 130 
Shale 135 

Quartz sandston e 9 
Silicified dolomit e 18 
Micaceous shal e 9 
Quartz sandston e 37 
Cross-bedded quart z sandston e Unknown 

Fraynes Formatio n 

Campbell Spring s Dolomit e 

Blue Hol e Formatio n 

Farquharson Sandston e 
Kunja Siltston e 
Mallabah Dolomit e 
Amos Kno b Formatio n 
Pear Tree Dolomit e 

Margery Formatio n 

Stirling Sandston e 

Unconformably o n Re d Roc k 
Beds an d Hall s Cree k Grou p 

Unconformably o n Bund a Gri t an d Inverwa y 
Metamorphics 

larly dolomite, predominate al though all forma­
tions contain some elastics. The strat igraphy of 
the G r o u p is summarized in Table 10. 

The T imber Creek and Skull Creek F o r m a ­
tions and probably the Bynoe Format ion are 
the product of cyclic depositional processes. In 
the T imber Creek Format ion and the lower 
half of the Skull Creek Format ion , dolomite 
beds 10 to 100 cm thick alternate with reddish 
purple and greyish green siltstone and fine 
sandstone; all facies contain mud cracks and 
halite casts. Except for the basal bed of the 
Skull Creek Format ion , stromatolites are 
absent. These rocks appear to indicate lagoonal 
and evaporitic environments, perhaps similar to 
modern Persian Gulf l agoon / sabkha environ­
ments described by Illing, Wells, & Taylor 
( 1 9 6 5 ) . Plate 11 illustrates common varieties 
of halite casts in the dolomite beds. Interbedded 
dolomite and siltstone continue to the base of 
the Supplejack Dolomite Member (Table 10) 
which marks the beginning of a new phase of 

carbonate sedimentation. In and above the 
Member the dolomite beds are more coarsely 
recrystallized pure carbonates , and many beds 
contain stromatolites. At least two forms are 
present, one characterized by conical laminae 
up to 1 m or more in height, and the other is a 
smaller co lumnar form (PI. 1 2 ) . 

The Supplejack Dolomite M e m b e r is in most 
places a massive dark grey recrystallized dolo­
mite easily recognized in aerial photographs by 
its highly distinctive photo-pat tern (PI. 13) . In 
outcrops 30 km west-southwest of Victoria 
River Downs homestead, finely crystalline light 
grey dolomite is interbedded with coarsely crys­
talline cross-bedded dolarenite and dolorudite 
in which tabular pebbles of the finely crystal­
line dolomite are ubiquitous. It is suggested that 
the Supplejack Dolomite Member represents a 
marine transgression across sabkhas of dolo­
mite, and that much of the rock was reworked 
and laid down as cross-bedded dolorudite dur­
ing the transgression. Another period of cyclic 
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TABLE 9 . SUMMAR Y O F TH E WATTI E GROU P STRATIGRAPH Y 

Unit 

Seale Sandston e 

Gibbie Formatio n 

N> Neav e Sandston e 

Mount Sanfor d 
Formation 

Hughie Sandston e 

Lithology 

Thickness 
range 
(m) 

Sandstone 5-10 0 

Micaceous siltstone , sandston e 25-7 5 

Sandstone; mino r conglomerat e 3-2 0 

Siltstone, dolomite ; mino r 25-200 + 
sandstone an d clayston e 

Sandstone 

Burtawurta Formatio n Siltstone , sandstone , mino r 
dolomite 

Wickham Formatio n Sandstone , cher t 

50-130 

20-40 

175-315 

Stratigraphic relations Physiographic expression Remarks 

Conformably belo w Timbe r Cuestas , hogbacks , rugge d Conformabl y belo w basa l 
Creek Fm n 

Conformable sequenc e 

plateaux 

Valleys, smoot h scarp -
slopes 

Evidence o f mino r rework - Cuestas , hogback s 
ing o f M t Sanfor d Fm n 

Conformable sequenc e 

Valleys, terrace d slope s 

Cuestas, hogback s 

unit o f Bullit a Grou p 

May b e locall y unconform -
able o n M t Sanfor d Fm n 

Thickens northward s 

Valleys, smoot h scarp - Absen t i n norther n Water -
slopes 

Disconformable o n Lim - Lo w rock y hill s 
bunya Grou p 

loo Shee t are a 

Overlies variou s Limbuny a 
Group unit s 



I 
N 

sedimentation ensued, but it is thought that 
most beds were laid down in a marine environ­
ment . 

T h e Bynoe Format ion consists of dolomitic 
siltstone and thin sandstone and dolomite beds, 
and probably indicates a shallowing of the 
basin and a re turn to paralic sedimentation. 
Plate 14 shows the upper part of the Skull 
Creek Format ion and the lower part of the 
Bynoe Format ion in which at least 25 cycles 
are preserved as dolomite and siltstone inter­
beds. 

The Banyan Format ion overlies the Bynoe 
Format ion in the Fergusson River Sheet area 
and consists of fragmental (clasts 1-5 c m ) and 
stromatolit ic l imestone and dolomite with inter­

beds of sandstone and siltstone. U p to 200 m 
may be preserved near the centre of the out­
crop area, but it is gently inclined and accurate 
measurements are impossible. The facies pre­
sent indicate strong current activity and pre­
dominant ly shallow-water conditions. 

Throughou t the Delamere Sheet area the top 
of the Bynoe Format ion is eroded, but farther 
south in the Victoria River Downs Sheet area it 
is overlain conformably by a thin pebbly sand­
stone unit, the Weaner Sandstone, which in turn 
is overlain by the Battle Creek Format ion , a 
sequence of ferruginous and manganiferous 
dolomite interbedded with siltstone and capped 
by sandstone. Stromatolites in some beds indi­
cate shallow water but environments for other 
parts of the unit are unknown. 
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TABLE 10 . SUMMAR Y O F TH E BULLIT A GROU P STRATIGRAPH Y 

Thickness 
range Stratigraphic relations 

Unit Lithology (m) (see Tabl e 11 ) Physiographic expression Remarks 

Battle Creek Formatio n Dolomite, siltstone , sand -
stone; mino r shal e 

180 + In S . Unconformabl y 
below Wondoa n Hil l Fm n 

Low hills , som e hogback s 

Weaner Sandston e Sandstone, pebbl y sand -
stone 

0-15 Conformable o n Byno e 
Formation 

Prominent cuesta s 

Banyan Formatio n Stromatolitic an d ooliti c Probably Conformable o n Byno e Flat t o undulatin g plains ; Crops ou t onl y i n Fergus -
dolomite an d limestone . 315 max . Fmn. Unconformabl y some lo w rounde d hill s son Rive r Shee t are a 
minor siltston e an d sand - below Stub b Fm n an d Jas -
stone per Gorg e Ss t 

Mount Gordo n Sandston e Sandstone 10 + Unconformably belo w 
Wondoan Hil l Fmn ; con -
formable o n Ner o Slts t 

Gently dippin g platea u sur -
face 

Nero Siltston e Siltstone; mino r shal e an d 
sandstone 

80 Lower contac t no t observe d Smooth scarp-slope s belo w 
capping o f M t Gordo n Ss t 

Bynoe Formatio n Siltstone, dolomite , sand -
stone 

120-7200 Lower contact s ma y b e un -
conformable locall y 

Round hill s wit h pro -
minently terrace d slope s 

Skull Cree k Formatio n Dolomite; mino r siltston e 
and sand y dolomit e 

165 Both contact s conformabl e Rounded, terrace d hills ; 
some lo w relie f area s wit h 
rocky pavement s 

Bardia Chert Membe r Laminated cher t 0-60 Lower contac t transgressiv e 
across beddin g 

Secondary chert ; replace s 
dolomite 

Supplejack Dolomit e Dolomite, dolarenite , dolo - 10-20 Upper an d lowe r boun - Prominent terrace ; rock y Very prominen t photogeo -
Member rudite daries conformabl e pavements wit h lapie s i n 

flat area s 
logical uni t 

Timber Cree k Formatio n Siltstone, dolomite , sand -
stone 

?200-?260 Upper an d lowe r boun -
daries conformabl e 

Rounded terrace d hill s Upper boundar y grada -
tional; thicknes s estimate d 



TABLE 11 . RELATION S BETWEE N BULLIT A GROU P FORMATION S 

Northern Area Central Area Southern Area 

Banyan Formatio n 
Battle Cree k Formatio n 

Banyan Formatio n 
Weaner Sandston e Mount Gordo n Sandston e 

Bynoe Formatio n Nero Siltston e 

Sku 1 Cree k Formatio n 

Bardia Cher t Membe r 

Supplejack Dolomit e Membe r 

Timber Cree k Formatio n 

T h e Battle Creek Format ion is regarded as 
equivalent to the Banyan Format ion and they 
have only been assigned different names 
because of the wide geographical separation of 
present-day outcrops . 

T h e N e r o Siltstone and M o u n t Gordon 
Sandstone, which are regarded as equivalents 
of the Bynoe Format ion and Weaner Sandstone 
respectively (Table 1 1 ) , crop out only in the 
Wave Hill Sheet area. T h e N e r o Siltstone con­
tains finer siltstone and shale than the Bynoe 
Format ion , and may indicate a deeper-water 
environment . 

Tolmer Group 
T h e To lmer G r o u p was mapped by Randal 

(1962) and described by Walpole et al. 
( 1 9 6 8 ) . It consists of three formations (Table 
1 2 ) : a lower sandstone, a middle dolomite, and 
an upper dolomite /s i l t s tone/ sandstone. T h e 
youngest unit, the Waterbag Creek Format ion , 
was thought to extend south of the Wingate 
Plateau, but Sweet et al. ( 1974b) restricted the 
To lmer G r o u p to the nor thern side of the 
plateau. The rocks south of the plateau are 
assigned to the Bullita G r o u p , with which the 
upper part of the Tolmer G r o u p is correlated 
(Table 1 3 ) . 

PLATE 11 A 
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PLATE 11 B 

PLATE 11 C 

Plate 11 . Halit e cast s i n th e Skul l Cree k Formation : (a ) Ver y larg e cast s i n whic h 
crystal surface s hav e bee n replace d b y cher t (GA/8007) ; (b ) Smalle r cast s i n whic h 
chert ha s replace d halit e onl y alon g crystallographi c axes , resultin g i n a  herringbon e 
structure (GA/8011) ; (c ) Smal l cast s o f cher t afte r halite . Souther n en d o f Fitzgeral d 

Range, Victori a Rive r Down s Shee t area . (GA/8006 ) 
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Plate 12 . Smal l columna r stromatolite s i n medium-bedde d dolomit e fro m th e Supple -
jack Dolomit e Membe r abou t 1 0 k m wes t o f Fitzro y homestead , Delamer e Shee t area . 

(GA8009) 

Plate 13 . Distinctiv e photo-patter n o f th e Supplejac k Dolomit e Membe r o f th e Skul l Cree k Forma -
tion. Th e ver y dar k ton e result s fro m th e lo w reflectivit y o f th e bar e irregula r surface s o f massiv e 
dark gre y dolomite . Dolomit e an d siltston e abov e an d belo w th e membe r for m light-coloure d soi l 
and suppor t grasse s whic h increas e reflectivity . Aeria l photograph s a t 1:8 5 00 0 scale . Th e are a show n 
is 1 0 k m northwes t o f Bullit a homestead ; th e Eas t Haine s Rive r traverse s th e centr e o f th e photo -

graph. (Waterlo o RC9 , Ru n 1 , Photo s 82 , 84 ) 
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Plate 14 . Distinctiv e photopatter n an d terrace d topograph y o f th e Skull Cree k Formation . Th e broa d 
dark ban d i n th e lowe r lef t corne r i s th e Supplejac k Dolomit e Member , whic h i s overlai n b y inter -
bedded dolomit e an d dolomiti c silstone . Thes e produc e th e bande d photopatter n i n th e centr e o f the 
photograph. Th e terrace s o n th e righ t ar e develope d a t th e Skul l Creek/Byno e Formatio n contact , 
a gradationa l boundar y i n whic h th e siltston e conten t increase s upwards . Th e mes a consist s o f flat-
lying Jaspe r Gorg e Sandstone . Abou t 2 0 k m south-southwes t o f Bullit a homestead . (Waterlo o K17 , 

Run 4 , Photos 05 , 06) 

T h e Tolmer G r o u p was previously thought 
to be equivalent to or younger than the 
Auvergne G r o u p , and perhaps to have been the 
first sediments deposited in the Daly River 
Basin (Walpole et al., 1968) . However, the 
To lmer G r o u p is more extensive than the 
Palaeozoic rocks in the Daly River Basin, is 
folded differently, and is not part of the 
sequence in that basin. It is considered to be 
part of the first main cycle of deposition in the 
Victoria River Basin. 

Walpole et al (1968 , p . 89) considered that 
the To lmer G r o u p overlies the 'Victoria River 
G r o u p ' (now largely Auvergne G r o u p ) . How­
ever, the relations they saw were between Cre­
taceous Mul laman Beds and Auvergne G r o u p 

rocks. N o contact between Auvergne and 
Tolmer Groups has been found. It is possible 
that the two groups are equivalent because the 
Depot Creek and Stray Creek Sandstone Mem­
bers are somewhat similar to the Jasper Gorge 
Sandstone and Angalarri Siltstone respectively. 
However, the upper two formations of the 
Tolmer G r o u p bear such strong similarity to 
the Bullita G r o u p that a correlation with the 
latter is preferred. 
Age and correlations of the Wattie, Bullita, and 
Tolmer Groups. T h e Wattie and Bullita Groups 
form a conformable sequence which is exposed 
in the southern and central Victoria River 
Basin. In the northern part of the basin the 
Tolmer G r o u p crops out and is best exposed 
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TABLE 12 . SUMMAR Y O F TH E TOLME R GROU P STRATIGRAPH Y 

Unit Lithology 
Thickness 

(m) Stratigraphic relations Physiographic expression Remarks 

Waterbag Cree k Formatio n 

Hinde Dolomit e 

Buldiva Sandston e 
Stray Creek Sandston e 
Member 

Depot Cree k Sandston e 
Member 

Sandstone, siltstone , dolo -
mitic sandston e an d dolo -
mite 

Dolomite wit h interbed s o f 
siltstone 

Coarse siltston e an d fine 
sandstone; coarse r sand -
stone nea r bas e 

Quartz sandston e 
pebbly bed s 

with 

150-300+ Conformabl e o n Hind e 
Dolomite. Unconformabl y 
below Antri m Platea u 
Volcanics 

120 Conformabl e betwee n 
Waterbag Fm n an d Stra y 
Creek Sandston e Membe r 

180 Conformabl e betwee n 
Hinde Dolomit e an d Depo t 
Creek Sandston e Membe r 

300-600 Conformabl y belo w Stra y 
Creek Sandston e Member . 
Unconformable o n granit e 
and Nolteniu s Fm n 

Low rounde d hill s an d 
areas o f lo w relief . Sof t 
beds commonl y covere d b y 
Cainozoic unit s 

Low -  relief area s usuall y 
with smal l shar p ridge s 
cropping ou t o n soil -
covered interfluves . Out -
crop poo r 

Softer beds ; gentl e slope s 
and lo w rises . Harde r beds : 
cuestas 

Cliffs, plateaux , cuesta s 

Halite cast s commo n 

Commonly micaceou s an d 
glauconitic 

Very wel l indurate d 



TABLE 13 . RELATIONS BETWEE N TH E WATTIE , 
BULLITA, A N D TOLMER GROUP S 

Central Victoria River Northern Victoria River 
Basin Basin 

OH Banyan Formatio n 
O Weaner Sandston e Waterbag Cree k 
OS 

O Bynoe Formatio n 
BU 

Formation 

< Skull Cree k D 
H Formation O 

OS 

• Timber Cree k 0 Hinde Dolomit e 
Formation OS 

(0 ( I ) 

j Buldiva Sandston e 
o Stray Cree k 

WATTIE GROU P H Sandstone Membe r 

Depot Cree k 
Sandstone Membe r 

on the northwestern margin of the Daly River 
Basin. Between these outcrops of known groups 
is a series of siltstones and carbonates west of 
Dorisvale in the Fergusson River Sheet area. 
They were included by Randal (1962) in the 
Waterbag Creek Format ion of the Tolmer 
G r o u p , and by Pontifex & Mendum (1972) in 
the Bynoe and Banyan Format ions of the Bul­
lita G r o u p . This is the basis of the correlation 
between the Waterbag Creek Formation and 
the Bynoe and Banyan Format ions . This in 
turn has led to the conclusion that the Hinde 
Dolomite is probably equivalent to the main 
carbonate units in the Bullita G r o u p (Timber 
Creek and Skull Creek Format ions ) , and that 
the Buldiva Sandstone is equivalent to the 
Wattie G r o u p . These proposed relations are 
shown in Tab le 13. 

The Wattie, Bullita, and Tolmer Groups can­
not be correlated with any rocks in either the 
Kimberley region or the McAr thur Basin. Iso­
topic age determinations suggest equivalence 
to the Roper G r o u p in the McAr thur Basin, 
but lithologically the sequences are dissimilar, 

and the isotopic ages are not accurate enough 
to allow firm correlations. 

The Wattie G r o u p has been tentatively cor­
related with the Redcliff Pound G r o u p in the 
Tanami region (Blake, Hodgson, & Muhling, 
1973) . 

ADELAIDEAN 

Wondoan Hill and Stubb Formations 
T h e Wondoan Hill and Stubb Format ions 

were included by Traves (1955) in the 'Vic­
toria River G r o u p ' and by Laing & Allen 
(1956) in the 'Coolibah Format ion ' ; both 
names have now been discarded. T h e 'Coolibah 
Format ion ' was subdivided into the Bynoe, 
Wondoan Hill, and Stubb Format ions by Sweet 
et al. (1974b) who considered that the forma­
tions were separated by unconformities. A re­
appraisal of the mapping data suggests that the 
Wondoan Hill and Stubb Formations are con­
formable, and that the Stubb Format ion is 
overlain unconformably by the Jasper Gorge 
Sandstone; the Stubb Format ion is therefore 
excluded from the Auvergne Group . 

The two formations consist of sandstone, 
siltstone, and shale (Table 14) . Glauconite 
from the basal sandstone of the Wondoan Hill 
Format ion, and brown mudstone from higher 
in the unit were used in the age determinations 
summarized in Appendix 1. The glauconitic 
sandstone was collected 17 km south of Vic­
toria River Downs homestead, as were samples 
of a thin limestone bed containing cone-in-cone 
structures. Plate 15 illustrates the concentric 
pattern formed by the cones on a bedding 
plane. 

Environments of deposition. If it is accepted 
that the Wondoan Hill and Stubb Format ions 
represent one episode of sedimentation in the 
Victoria River Basin, it is apparent that they 
reflect a marine transgression followed by 

TABLE 14 . SUMMAR Y O F THE STRATIGRAPHY O F TH E WONDOA N HIL L A N D STUB B 
FORMATIONS 

Name Lithology 
Thickness 

(m) Stratigraphic relations 
Physiographic 

expression 

Stubb 
Formation 

Micaceous dar k gre y an d pur-
ple shal e an d siltstone ; sand -
stone interbed s nea r top 

0-115 Conformable o n Wondoa n 
Hill Formation ; uncon -
formably belo w Jaspe r 
Gorge Sandston e 

Smooth an d vaguel y 
terraced slopes ; som e 
cliffs cappin g mesa s 

Wondoan 
Hill 
Formation 

Glauconitic an d quart z sand -
stone; glauconiti c siltstone , 
claystone, mino r dolomiti c silt -
stone 

30-145 Unconformable o n Bullit a 
Group 

Vaguely terrace d slope s 
in mesa s 
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Plate 15 . Cone-in-cone structure s i n a  thi n limeston e be d in th e Wondoa n Hil l Forma -
tion. Th e concentri c patter n result s fro m differentia l weatherin g o f calcit e an d thi n 
films o f cla y whic h outlin e th e cone s abou t 1 5 k m sout h o f Victori a Rive r Down s 

homestead. (GA/8008 ) 

deposition in moderately deep water, and 
finally shoaling or uplift. Conglomerat ic and 
glauconitic sandstone at the base of the Won­
doan Hill Format ion reflects the passage of the 
mar ine transgression, and the overlying mud-
stone and shale deposition in deeper water. 
Water-depth or sediment-supply fluctuations 
gave rise to a series of interbedded siltstones 
and sandstones. Reducing conditions during 
sedimentation may have caused organic carbon 
or sulphides to be incorporated in grey and 
black shale of the Stubb Format ion . Mudcracks 
and ripple marks in sandstone beds indicate a 
return to shallow-water conditions and, finally, 
uplift and erosion caused removal of the Stubb 
Format ion and par t of the Wondoan Hill For ­
mation in many areas. 

Age and correlations. T h e only unit outside the 
Victoria River region that could be correlated 
with the Stubb Format ion is the M o u n t John 
Shale Member of the Wade Creek Sandstone 
in the East Kimberley region. This conclusion 
was based on the firm correlation of the Jasper 
Gorge Sandstone with the Wade Creek Sand­
stone (see discussion on Auvergne G r o u p ) . 

Isotopic age determinations on mudstone 
from the upper part of the Wondoan Hill For ­
mation yielded an age of 1431 + 440 m.y., and 
on glauconite from the basal sandstone ages of 
1080 ± 14 m.y. (K-Ar method) and 1124-
1190 m.y. (Rb-Sr m e t h o d ) . Fo r discussion of 

the age determinations see Appendix 1. Mica­
ceous shale from the Stubb Format ion yielded 
a Rb-Sr age of 1347 ± 150 m.y. T h e shale 
ages are not very useful because of the large 
error, and if the mica is detrital the age for 
the Stubb Format ion may be too great. The 
glauconites ages, which may be slightly more 
reliable, are similar to a date of 1128 ± 110 
m.y. obtained from shale in the Mount John 
Shale Member in the East Kimberley region 
(Dow & Gemuts , 1969) . 

A uvergne Group 
T h e rocks now known as the Auvergne 

G r o u p were included by Traves (1955) in the 
'Victoria River Group ' , a term used to embrace 
almost all Precambrian rocks in the Victoria 
River region. Table 6 (p . 15) lists the te rmino­
logy used by Randal (1962) and that described 
by Sweet et al. (1974b, 1974c) , and used in 
this Bulletin. T h e strat igraphy of the Auvergne 
G r o u p is summarized in Table 15. 

The Jasper Gorge Sandstone, the basal for­
mation of the group and also the most widely 
outcropping, is a product of a marine t rans­
gression through most of the region. Conglo­
merate (PI. 16) and pebbly sandstone at the 
base of the formation closely reflect the ero-
sional resistance of underlying format ions: resi­
dual deposits derived from the relatively soft 
Stubb, Wondoan Hill, and Bynoe Format ions 
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TABLE 15 . SUMMAR Y O F TH E A U V E R G N E GROU P STRATIGRAPH Y 

Unit Lithology 
Thickness 

(m) Stratigraphic relations Physiographic expression Sedimentary structures 

Shoal Reac h Formatio n Sandy an d silt y dolomit e 
with mino r siltston e i n S ; 
siltstone wit h mino r dolo -
mite an d sandston e i n N 

60-100 Conformable o n Spence r 
Sst; disconformabl y belo w 
Bullo Rive r Ss t 

Recessive weathering ; 
forms smoot h slope s wher e 
capped b y resistan t rock s 

Small cross-beds , rippl e 
marks, mudflakes , intra -
formational dolomit e con -
glomerate 

Spencer Sandston e Fine quartziti c an d dolo -
mitic sandstone , silt y sand -
stone 

50-150 Conformable o n Lloy d 
Creek Fm n 

Basal sandston e form s 
resistant benc h i n scarps ; 
remainder form s rounde d 
terraced hill s 

Ripple marks , mu d flakes, 
halite casts , glauconit e 

Lloyd Cree k Formatio n Siltstone; oolitic , sandy , 
silty, an d stromatoliti c 
dolomite 

30-75 Conformable o n Pinkerto n 
Sst 

Recessive weathering ; 
forms smoot h slope s 
capped b y basa l Spence r 
Sst 

Ooids, stromatolites , halit e 
casts 

Pinkerton Sandston e Fine an d mediu m whit e 
orthoquartzite; mino r silt -
stone an d mudston e 

50-100 Conformable o n Saddl e 
Creek Fm n 

Resistant t o erosion ; form s 
ridges an d plateau x 
bounded b y cliff s 

Small an d mediu m cross -
beds; rippl e mark s an d 
mud flakes  ubiquitous ; 
some mu d crack s 

Saddle Cree k Formatio n Basal fin e an d mediu m 
clayey an d quartziti c sand -
stone overlai n b y siltstone , 
oolitic dolomite , an d mino r 
shale 

20-100 Conformabl e o n Angalarr i 
Sltst i n al l outcrop s excep t 
one nea r Skinne r Poin t 
where i t i s unconformabl e 

Basal sandston e resistant , 
forms a  benc h i n scarps ; 
remainder i s recessiv e 
weathering an d form s 
vaguely terrace d slope s 

Basal sandston e contain s 
large-scale cross-beds , 
slump an d flammate  struc -
tures, curren t lineations ; 
mud flakes,  ooids , glau -
conite, mu d crack s an d 
halite cast s 

Angalarri Siltston e Greyish gree n siltston e an d 
shale; mino r sandstone , 
limestone, an d dolomit e 

2 3 0 + Conformabl e o n Jaspe r Recessiv e weathering ; 
Gorge Ss t form s extensiv e plain s an d 

smooth slopes ; resistan t i n 
S, form s cuesta s an d mesa s 

Large low-angl e crossbed s 
in sandston e i n south ; 
many varietie s o f rippl e 
marks, particularl y inter -
ference an d oscillatio n one s 
in Auvergn e Shee t area ; 
skip mould s 

Jasper Gorg e Sandston e Mediu m quart z sandstone ; 45-20 0 Unconformabl e o n Stub b Resistan t t o erosion ; form s Cross-beddin g ubiquitous ; 
minor siltston e an d con - an d Wondoa n Hil l Fmn s ridge s an d plateau x rippl e mark s 
glomerate an d o n Bullit a an d Lim - bounde d b y cliff s 

bunya Group s 



Plate 16 . Poorl y sorte d conglomerat e a t th e bas e o f th e Jaspe r Gorg e Sandstone . 
About 2 0 k m sout h o f Timbe r Creek . (M/796 ) 

Plate 17 . Newcastl e Range , 1  k m wes t o f Timbe r Creek . Th e lowe r slope s o f th e 
scarp ar e Timbe r Cree k Formatio n an d th e prominen t clif f i s th e basa l sandston e o f 

the Jaspe r Gorg e Sandstone . (GA/8833 ) 
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are virtually free of pebbles, but those derived 
from cherty dolomites are composed of massive 
breccias and pebble conglomerates (PI. 16 ) . 
Micaceous siltstone and strongly cross-bedded 
sandstone forming the upper part of the Jasper 
Gorge Sandstone are probably open-shelf depo­
sits formed in slightly deeper water than the 
basal member ; the strongly outcropping nature 
of the basal member is illustrated in Plate 17. 

A thick siltstone and shale unit, the Anga­
larri Siltstone, conformably overlies the Jasper 
Gorge Sandstone; the contact, although photo-
geologically sharp, is lithologically gradational. 
T h e formation is 300 m or more thick through­
out the area, and shows marked facies changes. 
In the Fergusson River, Delamere, and 
Auvergne Sheet areas the Angalarri Siltstone 
consists of a coarse siltstone-fine sandstone 
sequence overlain by a fine siltstone-shale 
sequence; glauconite is ubiquitous. Two pro­
minent sandstone interbeds in the lower part 
near Moun t T h y m a n a n (Delamere Sheet area) 
are not present in the Auvergne Sheet area, and 
suggest a sediment source to the east or north­
east. Far ther southwest, in the Waterloo Sheet 
area, a marked facies change southwards into 
coarse siltstone and fine and medium sandstone 
can be traced. Extensive low-angle cross-beds 
are present in the sandstone. Dolomite and 
limestone interbeds, some capped by pyrite 
crystals, are present only in association with the 
finer siltstones and shales. The above factors 
indicate a marine basin of moderate depth, pro­
bably with strongly reducing conditions in the 
deeper portions, being supplied with fine sand, 
silt, and clay from sources in the south or 
southwest and the east or northeast . 

Above the shales which constitute most of 
the upper part of the Angalarr i Siltstone is 
several metres of thinly interbedded sandstone 
and siltstone which probably mark uplift and a 
return to shallow-water sedimentation. An un­
conformity between the Saddle Creek Forma­
tion and the Angalarr i Siltstone 1 km north of 
Skinner Point indicates that some erosion 
occurred during the uplift, although the contact 
is conformable in most other localities. The five 
formations in sequence above the Angalarri 
Siltstone represent a period of sedimentation in 
shallow-water marine, lagoonal, and evaporitic 
(salt flat or sabkha) environments. 

It can be seen from the accompanying 
1:500 000 Sheet that these units form a north­
east-trending belt u p to 60 m wide roughly 
paralleling, and bounded to the northwest by, 
the Victoria River Fault . Within this belt the 
sediments are not of uniform thickness, par­

ticularly in the southwest and central Auvergne 
Sheet area where the Saddle Creek Format ion 
and Pinkerton Sandstone thicken towards the 
Victoria River Fault . 

Age and correlations. The first attempt to cor­
relate East Kimberley and Victoria River 
region rocks was made by Wade (1924) who, 
on the basis of supposed trace fossils, called 
rocks in both areas the Mount John series. 
F r o m his descriptions it appears that he was 
describing and correlating the Moun t John 
Shale Member and Angalarri Siltstone, both of 
which contain peculiar sole markings on some 
beds. These have not been proved to be organic 
markings, and similar markings have been 
observed by the author in much older rocks of 
the South Nicholson G r o u p in Queensland. 
Plate 18 depicts the markings seen on the base 
of a bed in the Angalarri Siltstone. They are 
best described as skip and prod casts because 
they are preserved in coarse siltstone and fine 
sandstone beds overlying the fine siltstone or 
shale beds. It is probable that they were caused 
by current scour of mud laminae. 

Correlations between several formations in 
the Victoria River and East Kimberley regions 
are shown in Table 16. T h e most positive cor­
relation is between the Angalarri and Heli­
copter Siltstones, which are virtually identical 
lithologically; it follows that the Jasper Gorge 
Sandstone is equivalent to the Wade Creek 
Sandstone. Dow & Gemuts (1969) discuss the 
evidence for an unconformity within the Wade 
Creek Sandstone at the top of the Mount John 
Shale Member . If an unconformity is present it 
strengthens the case for correlation of the 
Stubb and Wondoan Hill Format ions with the 
lower Wade Creek Sandstone and Mount John 
Shale Member respectively and of the Jasper 
Gorge Sandstone with the upper part of the 
Wade Creek Sandstone (Table 16) . 

Isotopic dating on the Mount John Shale 
Member yielded an age of 1128 ± 110 m.y. 
( D o w & Gemuts , 1969) . Similar determina­
tions on the Wondoan Hill and Stubb Forma­
tions, yielding ages of 1431 ± 440, 1347 ± 
150 m.y. respectively (Appendix 1 ) , suggest, 
but do not provide conclusive evidence of, 
equivalence with at least the lower part of the 
Wade Creek Sandstone (including the Mount 
John Shale M e m b e r ) . Because the Angalarri 
Siltstone and Helicopter Siltstone are con­
fidently correlated, the age of 838 ± 80 m.y. 
for the Angalarri (Appendix 1) is only feasible 
if a break exists in the East Kimberley 
sequence above the Mount John Shale Member . 
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Plate 18 . Sole marking s (ski p casts ) o f unknow n 
origin o n th e bas e o f a  fin e sandston e be d in the 
Angalarri Siltstone . Victori a Rive r highwa y cross -

ing o f th e East Baine s River . (GA/847 ) 

Because the age of 838 ± 80 m.y. was based 
on limited information it should be viewed 
cautiously. The relations between the Auvergne 
G r o u p and the Fi tzmaurice and Car r Boyd 
Groups are discussed on page 56. 

Bullo River Sandstone (includin g Blac k 
Point Sandston e Member ) 

The rocks now mapped as Bullo River Sand­
stone were first recognized as a separate unit 
by Perry ( 1 9 6 7 a ) . The unit is preserved only 
in the central and southwestern Auvergne Sheet 
area, where it overlies the Shoal Reach Forma­
tion, probably disconformably. It is overlain 
disconformably by the Duerdin Group , which 
in several localities fills valleys cut more than 
100 m into the Bullo River Sandstone. 

T h e Black Point Sandstone Member , which 
forms the basal part of the formation, crops 
out as a bench-forming feldspathic sandstone 
45 to 60 m thick. It is better sorted, and less 
ferruginous than the remainder of the forma­
tion, and comprises medium sandstone, con­
glomeratic in the basal metre. The formation 
above the Black Point Sandstone Member con­

sists of moderately to poorly sorted fine, 
medium and coarse ferruginous quartz sand­
stone with many pebbly lenses; cross-bedding is 
ubiquitous. Well rounded zircon and tour­
maline grains indicate that the sandstone is pro­
bably a recycled sediment, and finely divided 
hemati te colours the rock red. 

Minor truncation of the Shoal Reach F o r m a ­
tion by Bullo River Sandstone is seen in the 
southwestern Auvergne Sheet area, but in the 
central area near Bullo Gorge up to a metre of 
concret ionary limonite is present at the con­
tact. In the northeast the contact appears gra-
dational and sedimentation may have been con­
tinuous, indicating uplift in the southwest (Fig . 
6 ) . A major t ime break between the Shoal 
Reach Format ion and the Bullo River Sand­
stone is not envisaged; rather, marine and 
paralic sedimentation of the Auvergne G r o u p 
was terminated by a combination of basin fill­
ing, lack of detritus, or mild uplift of the basin. 
Renewed uplift in the East Kimberley region 
led to erosion and consequent fluvial sedi­
mentation. 

Only two estimates have been made of the 
thicknesses of the Bullo River Sandstone, and 
both (300 m and 320 m) were made near the 
Victoria River Fault where the beds are almost 
vertical; elsewhere much of the formation has 
been removed by erosion. 

Age and correlations. The Bullo River Sand­
stone is of similar age to the Auvergne G r o u p 
(mid-Adela idean) because it overlies the group 
conformably in the northeast and probably dis­
conformably in the southwest. It has no known 
correlatives within the Sturt Block but P lumb 
& Derrick (1975) have suggested that it may 
be equivalent to the Stonewall and Lalngang 
Sandstones, both of which crop out in mobile 
zones northwest of the Sturt Block. 

Big Knob Beds 
The Big Knob Beds do not form a tabular 

cont inuous body of rock as do all the other 
stratigraphic units mapped, but consist of at 
least 130 separate knobs of massive silicified 
sandstone up to about 20 m high (PI. 19 ) ; they 
have been given a formal name for ease of 
reference and are described more fully in Sweet 
et al. ( 1 9 7 4 c ) . Bedding is absent in most out­
crops, but an ill defined gradation from fer­
ruginous and micaceous sandstone upwards 
into conglomerate appears in some knobs. 

The bases of most knobs are on Spencer 
Sandstone and Shoal Reach Format ion , and 
the contacts are assumed to be unconformable . 
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EAST KIMBERLEY REGION VICTORIA RIVER REGION 

HALLS CREEK FITZMAURICE 
MOBILE ZONE STURT BLOCK MOBILE ZONE 

Pincombe Formation ~?UlllWJJJ Legune Formation 

Stonewall Sandstone Bullo River Sandstone Lalngang Sandstone 

WJlmrW 
Glenhill Formation 

IJ ?TI..fV\J'? \JIIJ,\J'?v j\.("\f\ rvfJlvl\.(\ .rv 

WJlmrW V?\JV\J)?V\.f\f'?-\. 
Lissadell Formation Auvergne Group 

above 
Angalarri Siltstone mmnruJ 

U-V \)-\ If \.f-\ 
r.;?V\JV'?V\JV' ?\J '.Iv \.h U- vL~hlrU 

Golden Gate 

Siltstone Helicopter Siltstone Angalarri Siltstone Goobaieri Formation 

Hensman Sandstone 
Wade Creek Jasper Gorge 

Moyle River Formation 
Sandstone (upper part) Sandstone 

~ trrJxtnImXtJ ~ V\ f'J j\.~ f' JVi\.!,\. 

Mount John 
Stubb Formation 

Shale Member 

Wade Creek Wondoan Hill 
Sandstone (lower part) Formation 

D52/A/234 

TABLE 16. PROPOSED CORRELATIONS BETWEEN SEQUENCES IN THE EAST 
KIMBERLEY AND VICTORIA RIVER REGIONS. 

Three origins for the Beds have been con­
sidered, but none can be proven: 
(a) The knobs are similar to silicified blocks of 
Bullo River Sandstone, and could be blocks of 
that formation which were left behind as the 
present-day erosion cycle proceeded. 
(b) Solution of dolomitic rocks in the Shoal 
Reach Formation could have given rise to 
caves which were filled with sediment (e.g. 
Bonte, 1963), most probably Bullo River 
Sand~tone. 
(c) Based on a slight similarity to some beds 
in the Ranford Formation, which is a peri­
glacial deposit, it is possible that the Big Knob 
Beds may be glacial, that is they are remnants 
of eskers or kames. 

It is possible that the Big Knob Beds are 
Adelaidean and related to either the Bullo 
River Sandstone or Ranford Formation, but 
this cannot be proved using the information 
presently available. 
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ADELAIDEAN 

Duerdin Group 
Precambrian glacial rocks were first reported 

from the Kimberley region by Guppy, Lindner, 
Rattigan, & Casey (1958) and Harms (1959), 
and have been more fully described by Dow 
(1965), Dow & Gemuts (1969), and Roberts, 
Gemuts, & Halligan (1972). 

Dow & Gemuts (1969) described two major 
glaciations in the East Kimberley region and 
defined rocks representing the older as the 
Duerdin Group. Several formations can be 
traced northeastwards into the Auvergne Sheet 
area, and the East Kimberley nomenclature is 
therefore used (Table 17). A summary of the 
group stratigraphy is presented in Table 18. 
Tillite at Skinners Point is called Fargoo Tillite, 
although it is about 130 km northeast of the 
nearest outcrops in the East Kimberley region. 
The name is retained because of similar litho-
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Fig. 6. Map and section showing the Bullo River Sandstone and its relations to underlying units. The 
East Kimberley region was the probable sediment source. 

logy and stratigraphic relations. The Ranford 
Formation is divided into three new members 
in parts of the Auvergne Sheet area, but in 
some other outcrops J arrad Sandstone and pos­
sibly Johnny Cake Shale Member are recog­
nizable. 

The presence of Duerdin Group in the Vic­
toria River region was first noted by Perry 
(1966). Wade (1924) observed boulders of 
granitic gneiss in the Keep River at Newry and 
deduced that 'granitic gneiss outcrops to the 
S' (south) but the boulders were almost cer-
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tainly erratics shed from nearby outcrops of 
Moonlight Valley Tillite. 

Skinner Sandstone. The Skinner Sandstone, the 
basal unit of the Duerdin Group, forms three 
parallel, northeast-trending ridges (referred to 
as the northwestern, central, and southeastern 
ridges) between Newry and Auvergne home­
steads. Overlain by tillite, it is considered to be 
a fluvial deposit derived from an earlier till, 
remnants of which are preserved beneath cliffs 
of Skinner Sandstone in the northwestern side 
of the Skinner Point mesa (which is part of the 



Plate 19 . Bi g Kno b Beds , 1 1 k m south-southwes t o f Bull o Gorge , Auvergn e Shee t 
area. (GA/527 ) 

TABLE 17 . NOMENCLATUR E O F TH E D U E R D I N GROU P 
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Bucket Spring s 
Member Jarrad Sandston e 

Member 
pri 
0 

Jarrad 
Sandstone 
Member 

Bucket Spring s 
Member 

Moonlight Valle y Tillit e 

? HIATU S ? 

Frank Rive r Sandston e 

Fargoo Tillit e 

Moonlight Valle y Tillit e 

Blackfellow Cree k Sandston e 

? HIATU S ? 

Fargoo Tillit e 
Skinner Sandston e 

central r idge) . The underlying Angalarri Silt­
stone has been ground up and incorporated in 
the lowermost metre of till and constitutes 
almost all of the pebbles and cobbles in the 
till. Clasts are difficult to identify because they 
and the matrix are of identical composition. 
Dolomite , quartzite, and other clasts are more 

common in a vaguely defined 1 to 2 m bed 
above the basal bed. The remainder of the 
Skinner Sandstone (the till is included in the 
unit for convenience) consists of medium-
grained dolomitic quar tz sandstone with pebbly 
lenses. In all three ridges some very massive 
conglomerate lenses contain clasts up to 1 m 
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TABLE 18 . SUMMAR Y O F TH E STRATIGRAPH Y O F TH E D U E R D I N GROU P 

Unit Lithology 

Maximum 
thickness 

(m) Stratigraphic relations 
Physiographic 

expression Remarks 

Z 
o 
< 
s 
£ 0 -

Ernie Lagoo n 
Member 

Beasly Kno b 
Member 

S Bucke t Sprin g 
O Membe r 
0, 
Z 
•< Jarra d Sandston e 
°^ Membe r 

Quartz sandstone ; mino r 
grit an d conglomerat e in -
terbeds 
Quartz sandstone , siltstone ; 
minor pebbl e con -
glomerate an d gri t 

Siltstone, micaceou s sand -
stone 

Sandstone 

10 

1 3 0 + i n S W 

Conformable o n 
Knob Membe r 

Beasly Lo w stee p scarp s 

55 

Conformable o n Moonligh t 
Valley Tillite . Overlap s ont o 
Saddle Cree k Fm n 

Overlies Bull o Rive r Ss t 

Overlies Moonligh t Valle y 
Tillite i n W 

Prominent hill s 

Low rounde d hill s o r 
gently incline d talu s 
slopes 
Cuesta 

Occupies centra l W  Shee t 
area; younges t Precambria n 
unit 
Occupies centra l W  Shee t 
area. Correlatio n o f outcrop s 
in centra l W  wit h thos e i n 
SW no t prove d 
Occupies centra l W  Shee t 
area. Photo-patter n identica l 
with Moonligh t Valle y Tillit e 
Only on e smal l outcro p iden -
tified 

Moonlight Valle y 
Tillite 

Mainly boulde r tillite . 
Some conglomerate , sand -
stone, an d siltstone . Pin k 
laminated dolomit e at  to p 

130+ Overlie s Auvergn e Grou p 
and othe r olde r rock s wit h 
pronounced disconformity . 
Conformably belo w Ranfor d 
Fmn 

Low rounde d hill s o r 
gently incline d scarp s 
where protecte d b y 
hard caproc k 

Outcrop rare . Mai n ke y t o 
recognition i s thi n pin k dolo -
mite ban d N  o f Hungr y 
Billabong yar d 

Blackfellow Cree k 
Sandstone 

Massive quart z sandstone ; 
minor micaceou s an d con -
glomeratic sandston e 

30 + Overlies Fargo o Tillit e wit h 
minor unconformit y 

Flat mes a cappin g Seen 
mesa 

only i n Skinner Point 

Fargoo Tillit e Massive boulde r tillit e an d 
coarse conglomerat e con -
taining dolomit e clast s 

160 Conformable o n Skinne r Ss t Smooth slope s o n 
of mes a 

side Seen 
mesa 

only i n Skinner Point 

Skinner Sandston e Cross-bedded quart z sand -
stone, pebbl y sandstone ; 
massive conglomerate , 
minor mudston e an d tillit e 

60 Unconformable o n Auvergn e 
Group (generall y ove r 
Angalarri Sltst ) 

Structural benche s 
low mesa s 

and 



across al though most are 5 to 20 cm across; 
most clasts are grey crystalline dolomite, a few 
quartzite. 

Fargoo Tillite. Dow & Gemuts (1969) des­
cribed the Fargoo Tillite as a series of erosional 
remnants of true tillite unconformably overlain 
by Moonlight Valley Tillite, and containing a 
great variety of megaclasts, and lenses of con­
glomerate and dolomitic sandstone. Diamictite 
beds having similar stratigraphic relations form 
part of the Skinner Point mesa, and have been 
included in the Fargoo Tillite. The thickest sec­
tion, 110 m at the northern end of the mesa, 
includes a 15-m lens of massive conglomerate. 
T h e tillite thins southwards and is absent in the 
southeastern ridge where Skinner Sandstone is 
overlain by Blackfellow Creek Sandstone. The 
thinning out of the tillite is interpreted as indi­
cating an unconformity in the sequence. How­
ever, the thinning could be due to lensing of 
the till, an explanation supported by the 
presence of load casts at the base of the Black­
fellow Creek Sandstone; these suggest that the 
till was soft and muddy, and that the sand sank 
into it. On the other hand, the even surface on 
which the overlying sandstone was deposited 

suggests it is more likely that the tillite was 
planed off before deposition of the sandstone. 

Till-clast counts (Table 19) show that the 
vast majority of pebbles and cobbles in the til­
lite are grey crystalline dolomite. Some of the 
dolomite has a fetid odour when split, indi­
cating the presence of organic compounds ; 
some cobbles also contain stromatolites (PI. 
2 0 ) . 
Blackfellow Creek Sandstone. Known only 
from a restricted area at and south of Skinner 
Point, the Blackfellow Creek Sandstone differs 
from the Frank River Sandstone of the East 
Kimberley region in that it appears to be con­
formably overlain by Moonlight Valley Tillite 
(Table 17) , and apparently lenses out in a 
southwesterly direction. 
Moonlight Valley Tillite. The Moonlight Valley 
Tillite forms a thinner but more widespread 
veneer than the Fargoo Tillite. Because it is 
easily weathered, outcrops of the Moonlight 
Valley Tillite are rare, and the unit is generally 
recognized by the occurrence of rounded hills 
studded with smooth cobbles and boulders of 
quartzite. Till-clast counts (Table 19) in two 
outcrops proved that quartzite and sandstone 

TABLE 19 . CLAS T COUNT S O N TILLITE S 

Fargoo Tillit e and tillite at the base 
of th e Skinner Sandston e Moonligh t Valle y Tillit e 

37 k m W 
35 km W of o f Skinne r 

Lithology o f Skinne r Poin t mesa Skinne r Poin t Poin t 
tillite clast s (a ) (b ) (c ) (d ) (e ) 

Tillite a t base 4 0 m above 5  m above 
of Skinne r Nea r bas e of bas e of Fargoo 1 0 m above bas e of 
Sandstone Fargo o Tillit e Tillit e bas e of Tillite Tillit e 

No. No. No. No. No. 
of clasts % of clasts % of clasts % of clasts % of clasts % 

Grey dolomit e 5 1 7 2 2 2 4 4 3 2 8 4 1 6 2 6 1  2. 3 
Oolitic dolomit e 7 9 2 4 1 3 —  —  —  — 
Siltstone* 4  6  1 4 2 8 3  8  7  1 1 8  2 0 
Chert 2 3 2 4 —  —  —  1. 5 —  — 
Claystone 1 1 . 5 —  —  —  —  —  —  —  — 
Arkose —  —  . — —  • — —  1  1. 5 —  — 
Quartzitet an d sandstone 3  4  7  1 4 2  5  3 5 5 7 2 8 6 8 
Granite an d gneiss 2  3  —  —  —  —  1  1. 5 1  2. 3 
Schist —  —  1 2 —  —  —  —  1  2. 3 
Basic igneous —  —  1 2 —  —  1  1. 5 —  — 
Quartz feldspar porphyr y 1  1. 5 1 2 —  —  —  —  —  — 
Weathered igneou s and 

metamorphic —  —  —  —  —  —  —  —  2 5 

TOTAL 7 1 10 0 5 0 10 0 3 8 10 0 6 2 10 0 4 1 10 0 

* Include s dolomitic , micaceous , an d quartz-ric h varieties . 
t A  grou p o f grea t diversity—include s pink , green , brown , an d glauconitic , silicified , an d non-silicifie d sandston e 

and meta-quartzite . 
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Plate 20 . Polishe d sla b o f a  laminate d stromatoliti c dolomit e clas t collecte d fro m th e 
Fargoo Tillit e a t Skinne r Point . Th e origi n o f thi s an d simila r clast s i s no t known . 

(GA/7998) 

ou tnumber all o ther clast types. Al though tillite 
does not c rop out at Dingo Creek, rubble on 
the hillslope contains clasts including: 
( a ) a rounded boulder of pink feldspar granite 
at least 1.6 m across; 
( b ) a greyish brown dolomite boulder contain­
ing a stromatoli te column up to 10 cm in dia­
meter and 4 0 cm high; the boulder is more 
than 1 m across; 
(c ) several o ther boulders 1 to 2 m across, 
including one of well bedded, oolitic, partly 
silicilied dolomite; 
( d ) a 1.5-m quartzite boulder with at least one 
strongly striated surface; 
(e ) cobbles and boulders of grey dolomite, 
sandstone, and quartzite of many kinds, fine­
grained granite, gneiss, mica schist, conglomer­
ate, and quar tz feldspar porphyry . 

This is the most diverse collection of clasts 
seen in any of the tillites in the Victoria River 
region, and is probably related t o the proximity 
of the outcrop to the Halls Creek Mobile Zone 
which contains such a variety of rocks. 

T h e Moonlight Valley Tillite at Dingo Creek 
and other areas is distinguished from the Far ­
goo Tillite by a distinctive laminated dolomite 
or limestone at the top of the unit (PI. 2 1 ) . 
Ranford Formation. In the Victoria River 
region the Ranford Format ion includes shale, 
siltstone, sandstone, and conglomerate and has 

been divided into four members (Tables 17 and 
18) . Dropped pebbles indicating a continuation 
of glaciation have not been seen within the 
region, but are reported from the East Kim­
berley region by Dow & Gemuts ( 1 9 6 9 ) . T h e 
Moonlight Valley Tillite, which is overlain by 
the Beasly K n o b M e m b e r in the southwestern 
Auvergne Sheet area, apparent ly lenses out 
northeastwards because the oldest member of 
the Ranford Format ion , the Bucket Spring 
Member , overlies the Bullo River Sandstone in 
the northeast . T w o interpretat ions of the rela­
tions are possible (Fig. 7 ) , and because two 
thin interbeds similar to the Bucket Spring 
Member are known from the nor thernmost out­
crops of Moonlight Valley Tillite, the second 
interpretation is preferred. 

The Jar rad Sandstone M e m b e r is reported by 
Dow & Gemut s (1969) to be 107 m thick at 
Mount Brooking, 53 k m southwest of Newry 
homestead. It crops out 10 k m east of Moun t 
Brooking, but is absent at Dingo Creek, 6 km 
farther east, where the laminated dolomite at 
the top of the Moonlight Valley Tillite is 
directly overlain by purple and white ferru­
ginous siltstone of the Ranford Format ion . T h e 
siltstone is identical to the siltstone overlying 
the Jar rad Sandstone Member at M o u n t Brook­
ing, where it is 61 m thick. The only three out­
crops of Ranford Format ion between Dingo 
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Plate 21. Varve-like laminae in dolomite from the top of the Moonlight Valley Tillite, 
about 10 km southeast of Newry homestead. (GA/8006) 

(a) 
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Fig. 7. Alternative explanations of relations: (a) that all the Ranford Formation units are younger 
than the Moonlight Valley Tillites; (b) that the lower Ranford Formation intertongues with the 

Moonlight Valley Tillite. 

Creek and Skinner Point are purple siltstone; 
sandstone which overlies tillite in this region is 
thought to be Kinevans Sandstone, a younger 
unit unconformably overlying the Duerdin 
Group. 
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Apart from the J arrad Sandstone, other 
members of the Ranford Formation have not 
been found in the Waterloo Sheet area. The 
ferruginous siltstone, however, bears a strong 
resemblance to siltstone in the upper part of 
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Plate 22. 'Zebra-stone' from the East Kimberley region, about 30 km west of Newry 
homestead, in the Lissadell Sheet area, Western Australia. (6A8005) 

P,late 23. 'Zebra-stone' from the Victoria River region, about 40 km east of Newry 
homestead. (6A/ 8003) 

the Beasly Knob Member. This suggests that 
the basal sandy unit of the Beasly Knob Mem­
ber may be equivalent to the Jarrad Sandstone 
Member. 

In both the Waterloo Sheet area and the East 
Kimberley region, the ferruginous siltstone con­
tains a thin distinctive layer known as 'zebra­
stone' (PI. 22 and 23). This was first reported 
by Larcombe (1925, 1927) , Blatchford (1928), 
and later by Hobson (1930). The rock is of 
uniform composition, and is a white clayey 
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siltstone except for extremely regular patches 
of ferruginous siltstone. The peculiar pattern is 
probably due to an iron-leaching phenomenon, 
but the reasons for the manner in which it 
formed are unknown. 

Recognition of glacial origin of 
Duerdin Group 

Crowell (1957) warned of the danger of 
calling pebbly mudstone (diamictite) tillite 
unless supporting evidence is available. Dow 



Plate 24 . Fargo o Tillit e i n th e Skinne r Poin t 
mesa. Fain t colou r change s i n th e tillit e suc h a s 
that i n th e photograp h ma y b e beddin g cause d 
by a  chang e fro m lodgemen t t o ablatio n til l 

deposition. ( M 1049 ) 

(1965) listed several features which are gener­
ally present in glaciated terrains and their asso­
ciated sediments, and provides evidence in sup­
port of glacial origin for the East Kimberley 
diamictites. Most features listed by Dow are 
also present in the Victoria River outcrops of 
the Duerdin G r o u p . Evidence in support that 
diamictites (PI. 24) of the Duerdin Group are 
tillites include the following: 

( a ) presence of very large erratics—large 
erratics are common in the Moonlight Valley 
Tillite at Dingo Creek where several boulders 
exceed 2 m in diameter, but no boulders of the 
size Dow mentioned have been seen (i.e. 3-4 
m ) . The Fa rgoo Tillite at Skinner Point con­
tains very few large clasts; most clasts are of 
cobble size (64-256 m m ) . 

( b ) great diversity of rock types—Table 19 
shows the most common rock types in the til­
lites. The nearest source of igneous and meta-
morphic rock is the Halls Creek Mobile Zone, 
and Moonlight Valley Tillite outcrops closest 
to it show the greatest diversity of rock types. 

Fargoo Tillite at Skinner Point, however, con­
tains a high proportion ( 4 4 - 8 4 % ) of cobbles 
of grey crystalline and stromatolitic dolomite 
(e.g. PI. 2 0 ) . The dolomite is unlike any from 
the nearby Auvergne Group , and may have 
been derived from Bungle Bungle Dolomite, 
the nearest outcrops of which (during the late 
Adelaidean) would have been at least 100 km 
to the southwest. 

(c ) polished and striated megaclasts are 
common. Thirty-six of the 50 clasts counted at 
location b at Skinner Point (Table 19) were 
striated, and most were polished on at least part 
of their surfaces. Plate 25 shows a large cobble 
from the Moonlight Valley Tillite, which has 
been faceted, striated, and polished. 

( d ) faceted or flat-iron-shaped megaclasts 
(von Engel, 1930) such as that in Plate 25 are 
rare, and most clasts approach a flattened ellip­
soidal shape (PI. 2 6 ) . 

(e) regional extent—outcrops occur over a 
distance of more than 500 km in the East Kim­
berley and Victoria River regions. 

(f) polished and striated bedrock—many 
pavements have been recognized in the West 
Kimberley and Kimberley Basin regions (Perry 
& Roberts, 1968) , and one in the East Kim­
berley region. Dur ing this survey a second 
pavement was found in the East Kimberley, 
and one in the Victoria River region. The til­
lites overlie Angalarri Siltstone in much of the 
Victoria River region and pavements are not 
developed because of the softness of the shale 
and siltstone. The only pavement found was 
developed on the basal silicified sandstone of 
the Saddle Creek Format ion. 

Environment of deposition of the 
Duerdin Group 

Dow & Gemuts (1969) discussed the depo-
sitional environment of the glacial rocks in 
the East Kimberley region. Two glaciations are 
represented, and the older Moonlight Valley 
glaciation extends into the Victoria River 
region. If the younger Egan glaciation was ever 
represented, all evidence has been removed by 
erosion. 

Fargoo Tillite and Skinner Sandstone. These 
units are closely related, and it appears likely 
that the Skinner Sandstone is a large lens (or 
series of lenses) within a tillite mass, the lowest 
part of which is the thin remnant at the base 
of the Skinner Sandstone. Other lenses of 
cobble conglomerate within the Fargoo Tillite 
are of similar composition to, but are not as 
extensive as, the Skinner Sandstone. N o evi­
dence was found in support of the contention 
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Plate 26 . Th e mos t commo n shap e o f til l clast s 
appears t o approximat e a  tri-axia l ellipsoid , o r 
flattened ovoid' . View s alon g th e thre e axe s ar e 
shown above . Scal e i s a  6 " (15.2 5 cm ) rule . 

(M/1049) 

of Dow & Gemuts (1969) that till was depo­
sited in marine conditions from a melting 
glacier which had drifted from the landmass. 
In fact, there is strong evidence that sedimenta­
tion took place on land. The three northeast-
trending ridges of Skinner Sandstone were 
deposited in valleys cut into the Auvergne 
Group , and Skinner Sandstone can be seen 
lapping onto the group at the northeasterly end 
of the northwestern ridge. Similarly, the central 
ridge at Skinner Point is flanked to the north­
west by a plateau of Auvergne Group which 
must have formed the wall of a valley at least 
as high as the present-day topography (about 
200 m ) , and probably much higher. It is 
apparent that the Skinner Sandstone is a fluvial 
deposit formed of outwash sand and gravel 
during a recessive phase of an early pulse of 
glaciation. Trough cross-bed sets more than 
20 m wide are common, and consist of con­
glomeratic sandstone containing well rounded 
clasts of quartzite and dolomite. Cross-bed 
measurements on the northwestern ridge sug­
gest a stream draining towards the southwest, 
but data from the central ridge are conflicting. 

The preponderance of dolomite clasts in the 
tillite and sandstone seem to preclude a till 
derived from the northeast because the dolo­
mite is unlike any found to the northeast. Simi­
larly, an easterly or southeasterly provenance 
does not solve the problem because although 
the clasts resemble some of the Bullita G r o u p 
dolomites, the latter were almost certainly con­
cealed beneath Auvergne G r o u p at the t ime of 
glaciation. Thus , the provenance is probably 
westerly or southwesterly, where Bungle Bungle 
Dolomite may have cropped out. This agrees 
with Dow & Gemuts ( 1 9 6 9 ) . Between Skinner 
Point and the Osmond Range much of the area 
now concealed beneath Antr im Plateau Vol­
canics was being eroded by the Fargoo ice 
sheet, and Bungle Bungle Dolomite and 
Auvergne G r o u p could have been transported 
east or northeastwards. 

I strongly disagree with the interpretation of 
Dow & Gemuts (op. cit.) that the conglo­
merate lenses in the tillite indicate marine 
deposition, as they are typical of continental 
deposits described by Flint ( 1 9 7 1 ) . On the 
western side of the Skinner Point mesa an 
irregular surface of tillite is overlain by mas­
sive conglomerate containing crude bedding 
dipping at up to 45° adjacent to a hump of til­
lite (Fig. 8 ) . This obviously represents minor 
reworking of the uneven surface of moraine 
material, and not marine sedimentation. 
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Fig. 8 . Relatio n o f tillit e t o conglomerat e i n the 
Fargoo Tillite . 

Blackfellow Creek Sandstone. After deposition 
the Fargoo Tillite was partly eroded. The 
environment in which Blackfellow Creek Sand­
stone was laid down is not known because of a 
lack of diagnostic sedimentary structures in 
most exposures. N u m e r o u s flute casts, cross-
bedding of pebbly sandstone, and thin mud-
stone beds at Skinner Point are not diagnostic. 

Moonlight Valley Tillite. T h e Moonlight Valley 
Tillite was laid down unconformably on rocks 
of the Auvergne G r o u p and Bullo River Sand­
stone except where it overlies (probably con­
formably) the Blackfellow Creek Sandstone 
southwest and south of Skinner Point. Only one 
pavement has been observed (54 km west-
northwest of Skinner Point ) and although 
grooves and striations are aligned at about 
190°, the direction of ice movement cannot be 
deduced. However , in view of the parallelism 
of pavement striae with those in the Kimberley 
region (Per ry & Roberts , 1968) , it seems pro­
bable that the ice flowed from north to south. 
The presence of a large proport ion of quartzite 
and sandstone clasts probably reflects the ero­
sion of the Auvergne, Ca r r Boyd, and Fitz­
maurice Groups which crop out to the north. 
A large clast of granite at Dingo Creek is pro­
bably Bow River Grani te , and quar tz feldspar 
porphyry is Whitewater Volcanics, both from 
the nearby Halls Creek Mobile Zone. The silici-
fied oolitic dolomite at Dingo Creek could be 
locally derived Saddle Creek Format ion , but 
the origin of the stromatoli t ic dolomite clast is 
unknown. 

T h e Moonlight Valley Tillite must have been 
deposited from a grounded ice-sheet in order 

to produce striated bedrock. It cannot be said 
with certainty that the base of the ice was 
below sea level, but it seems probable that it 
was and that when the ice receded a thin layer 
of limestone or dolomite was laid down on top 
of the tillite. Although Dow & Gemuts (1969) 
state that the carbonate is dolomite, the speci­
men shown in Plate 21 is composed of calcite 
containing very thin laminae of clay minerals. 
It is very porous and may be a leached dolo­
mite rather than a pr imary limestone. There 
must have been virtually no current activity 
when the limestone was laid down, and this 
indicates deep water, either in the sea or a lake. 
Sea water is necessary to give the required con­
centration of calcium and magnesium ions, 
which would be unlikely to accumulate in a 
lake developed from meltwater. If glaciation 
continued, as Dow and Gemut s suggest, it is 
strange that no erratics were dropped into the 
laminated dolomite by the melting of icebergs 
carrying moraine material . 
Ranford Formation. Dow & Gemut s (op. cit.) 
consider that the Ranford Format ion is a 
mar ine deposit, but none of its characteristics 
except carbonate content are necessarily indi­
cators of a mar ine environment . It is an exten­
sive unit, but is highly variable lithologically, a 
feature which could indicate either a marine or 
a lacustrine environment . Laminated ferru­
ginous siltstone and claystone, and grit and 
pebble sandstone indicate a great range of 
water depths and current activity dur ing sedi­
mentat ion. 

Age of the glaciation 
Although thin mudstone beds at the base of 

the Skinner Sandstone may contain material 
suitable for Rb-Sr isotope dating, no dat ing has 
been at tempted. Results quoted by Dow & 
Gemuts (1969) are from Bofinger ( 1 9 6 7 ) , and 
indicate that the Moonlight Valley glaciation 
probably took place about 700 m.y. ago. This 
figure is therefore accepted for the same units 
in the Victoria River region. T h e wider impli­
cations of this date have been recently dis­
cussed by Crawford & Daily (1971) and Dunn , 
Thomson & R a n k a m a ( 1 9 7 1 ) . 

ADELAIDEAN O R LOWE R CAMBRIA N 

Kinevans Sandstone 
The Kinevans Sandstone lies with gentle 

angular unconformity on the Angalarr i Silt­
stone, Moonlight Valley Tillite, and probably 
the Ranford Format ion . Its upper contact with 
the Ant r im Plateau Volcanics is concordant , 
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TABLE 20 . SUMMAR Y O F TH E STRATIGRAPH Y O F TH E HALL S CREE K MOBIL E ZON E 

Age Unit Lithology 
Physiographic 

expression Stratigraphic relations 

Bow Rive r 
5 *  Granit e 

Z o 
O 

g« • § Whitewate r 
^ c« Volcanic s 

Coarse-grained an d por -
phyritic biotit e granit e 

Acid lavas , tuffs , intru -
sive quartz-feldspa r por -
phyry 

Boulders o r pile s o f 
boulders lyin g o n soi l 
plain 

Low rounde d hillock s 
with littl e outcro p 

Contacts rarel y exposed . In -
trudes Whitewate r Volcanic s 
and Hall s Cree k Grou p i n 
Kimberley region . Uncon -
formably belo w Moyl e Rive r 
Fmn 
Overlain b y probabl e Legun e 
Fmn. Overlie s Hall s Cree k 
Group unconformabl y an d in -
truded b y Bo w Rive r Granit e 

W£5 Hall s Creek 
xSm G r o u p 

Chlorite an d mic a schis t 
and phyllite , andalusit e 
schist 

Dissected ridge s wit h 
little outcro p 

Unconformably belo w probabl e 
Legune Fmn ; intrude d b y Bo w 
River Granit e 

and quite possibly conformable. Its age is 
unknown, and in view of the uncer ta inty of the 
age of the An t r im Plateau Volcanics, it is con­
sidered to be late Adelaidean or early Cam­
brian. T h e uni t is a thin sheet of sandstone 1 to 
15 m thick, and is generally a well sorted, 
friable quar tz sandstone (Sweet et al, 1 9 7 4 a ) . 

A ntrim Plateau Volcanics 
T h e An t r im Pla teau Volcanics and similar 

tholeiitic basic volcanics of late Adela idean or 
early Cambr ian age (not conclusively proven) 
a re described in detail by Bult i tude ( 1 9 7 6 ) . 

H A L L S C R E E K M O B I L E Z O N E 

T h e Hal ls Creek Mobi le Zone was defined 
as an intensely deformed belt of rocks extend­
ing from near Halls Creek township in the East 
Kimber ley region t o near Darwin (Traves , 
1955) . T h e te rm Fi tzmaurice Mobi le Zone 
replaces Hal ls Creek Mobile Zone for that part 
of the belt containing the Adela idean Fitz­
maurice G r o u p . 

Rocks of the Halls Creek Mobile Zone occur 
only in the southwestern par t of the Auvergne 
Sheet area, and include isolated outcrops of 
Halls Creek G r o u p , Whitewater Volcanics, and 
Bow River Gran i te (Table 2 0 ) . 

Near ly all of the Mobile Zone within the 
m a p Sheet area is occupied by Adela idean 
unstable-platform arenites, the Fi tzmaur ice 
G r o u p . T h e Fi tzmaurice G r o u p rests uncon­
formably in the nor th on rocks of the Pine 
Creek Geosyncl ine and the Litchfield Block. 

ARCHAEAN AN D LOWE R PROTEROZOI C 

Halls Creek Group 
In its type area in the East Kimber ley region 

the Halls Creek G r o u p consists of a thick 
sequence of basic volcanics, greywacke, and 
siltstone (Dow & Gemuts , 1969) which has 
been strongly folded and metamorphosed . Only 
a small fault-bound sliver ( abou t 35 k m by 7 
k m ) of the group extends nor theas twards into 
the Victoria River region, where its relations to 
o ther rock units are not clear. T h e rocks are 
chloritic and sericitic phyllites and schists con­
taining some biotite and andalusite. Field rela­
tions in the adjoining Cambr idge Gulf Sheet 
area indicate that they a re in t ruded by Bow 
River Grani te , and al though contacts are soil-
covered in the Victor ia River region the same 
relation is assumed. 

High-grade metamorph ic equivalents of the 
Halls Creek G r o u p (Ticka la ra Metamorph ics ) 
have been reliably dated at about 1960 m.y. 
(Bofinger, 1967 ) . This date represents the age 
of regional me tamorph i sm and format ion of 
migmati te and granite, and indicates a younger 
limit for the deposition al age of the Halls 
Creek G r o u p . Accept ing the D u n n et al. (1966) 
Proterozoic-Archaean bounda ry at 2200 to 
2250 m.y., it is possible tha t m u c h or all of the 
Halls Creek G r o u p could have been laid down 
in early Lower Proterozoic t ime. Bofinger (op . 
cit.) obtained an age of 2700 m.y. for a peg­
matite intruding Halls Creek G r o u p . However , 
there are many uncertaint ies involved in deriv­
ing this age—the date from the Tickalara 
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Metamorph ics should probably be regarded as 
m o r e meaningful . 

Whitewater Volcanics and Bow River 
Granite (Tabl e 20 ) 

Both Whi tewater Volcanics and Bow River 
Gran i t e crop out extensively in the East K im­
berley region, where their relations are much 
m o r e apparen t than in the Victoria River 
region. T h e Whi tewater Volcanics were thought 
to be of Carpenta r ian age ( D o w & Gemuts , 
1 9 6 9 ) , bu t P l u m b & Der r ick (1975) quoted 
ages of 1823 ± 17 m.y. for t he volcanics in 
the East Kimber ley ( f rom Bofinger, 1967) and 
1940 ± 1 1 0 m.y. for similar rocks in the West 
Kimber ley ( f rom Bennett & Gellatly, 1 9 7 0 ) . 

T h e Whi tewater Volcanics consist of uni­
formly greyish green and reddish brown quartz-
feldspar porphyry, which probably includes 
both lavas and intrusive bodies (Sweet et al, 
1 9 7 4 c ) . 

T h e Bow River Gran i t e , which crops out 
over an area of about 20 k m 2 in the south­
western par t of the Mobi le Zone in the Victoria 
River region, consists of coarse-grained por-
phyrit ic biotite granite. It intrudes Whitewater 
Volcanics in the East Kimber ley region ( D o w 
& Gemuts , 1969) and has yielded a Rb-Sr iso-
chron of 1854 ± 14 m.y. 

T h r e e small outcrops of highly weathered 
grani te in the F i tzmaur ice Mobi le Zone adja­
cent to the Victor ia River Faul t , about 75 k m 
northeast of known Bow River Grani te , are 
tentatively included in that unit . T h e outcrops 
are midway between basement rocks of the 
Halls Creek Mobi le Zone and outliers of the 
Pine Creek Geosyncline, and indicate that base­
ment m a y occur at shallow depths along the 
Victoria River Faul t . 

LITCHFIELD BLOC K 

T h e Litchfield Block is an area of metamor-
phic and igneous rocks west of the main Pine 
Creek Geosyncline, and bounds the Fi tz­
maur ice Mobile Zone to the north. T h e block 
was formerly included in the Halls Creek 
Mobi le Zone by Traves ( 1 9 5 5 ) bu t designated 
Litchfield Block on the Tec ton ic M a p of Aus­
tralia (GSA, 1 9 7 1 ) . T w o major units c rop out 
within the block: the H e r m i t Creek Metamor ­
phics and the Litchfield Complex . 

ARCHAEAN AN D LOWE R PROTEROZOI C 

Hermit Creek Metamorphics (Tabl e 21 ) 
Schist, gneiss, and quartzi te thought to be 

older than Pine Creek Geosyncl ine rocks were 

first recognized southwest of the Da ly River in 
1955 and described by Randal ( 1 9 6 2 ) and 
Malone ( 1 9 6 2 ) . Randa l regarded t hem as 
Archaean on the basis of \ . . the s t ructural 
and metamorphic unconformity between them 
and the Lower Proterozoic rocks of the P ine 
Creek Geosyncline ' . T h e rocks are poor ly ex­
posed and no contacts were observed, bu t 
Walpole et al ( 1968) stated that s t ructural 
t rends 'mostly strike west ' (i.e. almost normal 
to fold and fault directions in nearby Lower 
Proterozoic r o c k s ) , and that the sedimentary 
and structural record suggests the presence of 
basement. M a p p i n g in 1968 showed that 
neither reason is completely valid for some 
parts of the region: structural t rends are 
parallel to those in Lower Proterozoic rocks in 
the Por t Keats and Cape Scott Sheet areas, and 
parts of the Litchfield Complex, which intrudes 
Hermi t Creek Metamorphics , have been dated 
at 1560 to 1605 m.y. by K-Ar measurements 
on micas (Hurley , Fisher, Pinson, & Fairbai rn , 
1961) . These ages mus t be regarded as mini­
m u m values. 

Because of the vagueness of the evidence 
that the Hermi t Creek Metamorphics are 
Archaean, the initial impression is that they 
might be Lower Proterozoic rocks which had 
been subjected to a higher grade of me tamor -
phism. However , two unconformable contacts 
have been found where Noltenius Fo rma t ion 
overlies both the Hermi t Creek Metamorphics 
and Litchfield C o m p l e x (Sweet et al, 1974b; 
C. P. Cameron , pers. c o m m . ) . In addition, the 
metamorphic history of the Hermi t Creek 
Metamorphics is m o r e complex than that of 
the Noltenius and younger formations. Both 
pelitic sediments and basic and ultrabasic intru­
sives in the Hermi t Creek Metamorphics have 
been metamorphosed to amphibolite facies and 
subsequently re t rograded to greenschist facies 
(Mendum, 1972; Sweet et al, 1974b ) . T h e 
second event probably coincided with prograde 
metamorphism of the Pine Creek Geosyncl ine 
rocks. 

Richards, Berry, & Rhodes (1966) repor ted 
an age of 2500 to 2550 m.y. for zircons (iso­
tope dilution U - P b ages) from the R u m Jungle 
Complex which forms basement to Pine Creek 
Geosyncline rocks 100 km northeast of the 
nearest Hermi t Creek Metamorphics . Richards 
& Rhodes (1967) subsequently dated the C o m ­
plex by the Rb-Sr method and obtained a total-
rock isochron age of 2400 m.y. These ages of 
basement igneous rocks are the only indication 
that basement metasediments must be at least 
2400 m.y. old, and perhaps much older. T h e 
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Henschke 
Breccia 

Chilling 
Sandstone 
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Volcanics 
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Volcanics 
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Formation 

Burrell Creek 
Formation 

Litchfield 
Complex 

Hermit Creek 
Meta­
morphics 

* Sheet areas in italics. 

TABLE 21. SUMMARY OF THE ARCHAEAN AND LOWER PROTEROZOIC STRATIGRAPHY 

Thickness 
(m) 

1000 

4800 

1700 

840 min 

4200 

Lithology* 

Coarse ferruginous sedimentary 
breccia and conglomerate with 
quartz fragments. Some sandstone 
interbeds 
White blocky and massive medium 
quartz sandstone; minor tuff 

Porphyritic rhyolite and dacite, tuff, 
sandy tuff, some outcrops intensely 
sheared 

Porphyritic grey rhyO'lite and 
dacite and minor acid intrusives in 
Port Keats. Tuff, agglomerate, rhyo­
lite, altered spherulitic acid vol­
canics and amygdaloidal inter­
mediate flows in Fergusson River 
Low-grade metamorphosed siltstone, 
greywacke, sandstone, conglomerate. 
Aureoles adjacent to' granite 

Massive grey-brown medium quartz 
greywacke, siltstone, and phyllite 

Coarse even-grained biotite granite, 
adamellite, granodiorite, tonalite, 
pegmatite. More acid towards W 
Port Keats. Garnetiferous in Fer­
gusson River. Mafic xenoliths abun­
dant. Migmatitic zones at contacts 
with Hermit Creek MetamO'rphics 

Ferruginous quartz-muscovite schist 
and phyllite. Tremolite schist, 
amphibolite, and serpentinite are 
believed to be metamorphosed 
basic and ultrabasic igneous rocks 

Physiographic * 
expression 

Massive rugged hills and 
ridges 

High rugged ridges and 
plateaux 

Lavas form high rounded 
tors. Tuffs form rugged 
angular hills and steep 
slopes below sandstone 
units 
Very rugged hills and 
ridges in Fergusson 
River. Form valleys with 
gently undulating floor in 
Port Keats 

Extremely rough coun­
try. Ridges, angular hills. 
Some low-lying rough 
country 

Rugged hills 

Boulder piles on flat soil 
plains. Few rough hills 
up to' 100 m high 

Plains of low relief with 
little outcrop. Few low 
hiIls 

Distribution* 

Around Henschke Falls 
in N Port Keats 

N margin of Port Keats 
and Fergusson River and 
NW of Meeway Plain 

Wand NW of Meeway 
Plain and W of Koolen­
dong Valley 

NE Port Keats and NW 
corner Fergusson River 

In N between Port Keats 
and Fergusson River. N 
of Collia Waterhole. In 
valleys W of Meeway 
Plain 

NE Fergusson River 

NW Fergusson River, NE 
Port Keats, E Cape Scott 

NE Port Keats and SE 
Cape Scott 

Stratigraphic relations 

Unconformable below Moyle 
River Formation. May inter­
tongue with Chilling Sst and 
Noltenius Fmn 
Conformable on Noltenius 
Fmn (intertonguing). Intru­
ded by Koolendong Granite, 
basic sills, and granophyre. 
Overlain by Meeway Vol­
canics 
ConfO'rmable on and inter­
tongues with Chilling Sst. 
Unconformable below Moyle 
River Fmn 

Interbedded with Noltenius 
Fmn, some sills 

Unconformable on Hermit 
Creek Metamorphics. Con­
formable below ChiIling Sst. 
Intruded by granophyre, 
basic sills, Berinka Volcanics, 
granites 
Lateral equivalent of lower 
part of Noltenius Fmn 

Intrudes Hermit Creek Meta­
morphics and probably basic 
sills. Unconformably below 
Moyle River Fmn 

Intruded by Litchfield Com­
plex and basic siIls and 
dykes. Unconformably below 
Noltenius Fmn 



H e r m i t Creek Metamorphics , which are 
assumed to be of similar age to metasediments 
in the R u m Jungle Complex, are thus probably 
m o r e than 2400 m.y. old, and therefore 
Archaean . 

Litchfield Complex 
T h e n a m e Litchfield Complex was first used 

by M a l o n e (1962) and Randal ( 1 9 6 2 ) , who 
revised Noakes ' s ( 1949) nomenc la tu re of 
M o u n t Litchfield Gran i te to describe all the 
granit ic rocks on the western margin of the 
P ine Creek Geosyncline. Walpole et al ( 1968) 
described the three main outcrops of t h e com­
plex and reached the conclusion that bo th pre-
Pine Creek Geosyncl ine and post-Pine Creek 
Geosyncl ine phases may be present. 

Descript ions of the parts of the complex exa­
mined dur ing the Victor ia River region survey 
are given by Sweet et al. ( 1 9 7 4 b ) , w h o stated 
tha t it ranges from a leucocratic bioti te granite 
to a melanocrat ic garnetiferous granodiori te , 
and is surrounded by migmatites and pegma­
tites. 

T h e Litchfield Complex is overlain noncon-
formably by the Nol tenius Forma t ion ; the con­
tact is exposed 28 k m east of T o m Turne r s 
Crossing (C . P. Cameron , pers. c o m m . ) . This 
is the first positive evidence that the Litchfield 
Complex contains phases which antedate sedi­
menta t ion in the P ine Creek Geosyncl ine, 
a l though on the basis of its relation to the 
Hermi t Creek Metamorphics this was suspected 
by Walpole et al ( 1 9 6 8 ) and M e n d u m (1972). 
Opposing evidence is provided by its p robable 
intrusive relations with dolerite and gabbro and 
by various isotopic age determinat ions. 

T h e dolerite and gabbro are similar to basic 
rocks which intrude the Finniss River G r o u p , 
and are probably Lower Proterozoic or 
younger . They are unlike tremoli te schist, 
amphiboli te , and serpentinite in the Hermi t 
Creek Metamorphics which are interpreted as 
basic and ultrabasic rocks of Archaean age. 

T h e first isotopic age determinat ions on the 
Litchfield Complex were carried out on mineral 
separates, and yielded values of 1560 to 1630 
m.y. (Hur ley et al, 1 9 6 1 ) . Rb-Sr whole-rock 
determinat ions of Leggo {in Walpole et al, 
1968) are quoted as 1760 m.y., but Comps ton 
& A n i e n s (1968) quoted a reassessed age as 
about 1800 m.y. 

It therefore seems likely that par t of the 
Litchfield Complex is a migmati t ic complex of 
Archaean age, and intrudes only Hermi t Creek 
Metamorphics . Other granites mapped as Litch­
field Complex may be about 1800 m.y. old, 

and belong to the suite of granites which in­
truded the P ine Creek Geosyncl ine at tha t t ime. 

P I N E C R E E K G E O S Y N C L I N E 

LOWER PROTEROZOI C 
All the Lower Proterozoic rocks examined in 

the northeast belong to the Pine Creek Geosyn­
cline sequence and its associated intrusives 
(Tables 2 1 , 2 2 ) , and most were previously des­
cribed by Walpole et al ( 1 9 6 8 ) ; only three 
new units are described. N o new informat ion 
is available on the age or dura t ion of sedimen­
tation in the Pine Creek Geosyncl ine, but t h e 
position of its western marg in is now regarded 
as being farther southwest than envisaged by 
Walpole. 

Greywacke and conglomerate (Nol tenius 
F o r m a t i o n ) , acid volcanics ( M e e w a y Vol­
canics ) , and granite have been m a p p e d adja­
cent to the Fi tzmaurice River, 70 k m far ther 
southwest than outcrops of similar rocks des­
cribed by Walpole et al ( 1 9 6 8 ) . The i r presence 
indicates that the stable tectonic province 
( 'Chilling Pla t form') proposed by Walpole et 
al either did not exist or was far ther west. 
Because most of the rocks which supposedly 
formed the 'Chilling Pla t form' are now known 
to be Adelaidean (Fi tzmaur ice G r o u p ) and not 
Lower Proterozoic, it is unlikely tha t any evi­
dence remains to prove the existence of such a 
platform. The only large area under la in by 
Chilling Sandstone is immediately southwest of 
Fletchers Gully, and the area of ou tc rop (250 
k m 2 ) is insufficient on which to base the argu­
ment for a large platform. 

Finniss River Group 
A description of the Lower Proterozoic units 

is summarized in Table 2 1 , and has been dis­
cussed in more detail by Sweet et al. ( 1 9 7 4 b ) . 
T h e Burrell Creek Format ion was not exa­
mined, but Walpole et al ( 1 9 6 8 ) suggested 
that it intertongues with the Nol tenius F o r m a ­
tion. T h e Berinka Volcanics were previously 
known from only one outcrop in the Fergusson 
River Sheet area (Randal , 1962) where they 
overlie Noltenius Format ion . Dur ing the course 
of this survey several outcrops were found in 
the Por t Keats Sheet area, where they are over­
lain by Noltenius Format ion , and in another 
outcrop volcanics appear to be sur rounded by 
Chilling Sandstone. Similar volcanics nor th and 
south of the Fi tzmaur ice River, and n a m e d the 
Meeway Volcanics (Morgan , 1 9 7 2 ) , overlie 
Chilling Sandstone in one outcrop , and may 
overlie it in another . It thus appears that the 
volcanics consist either of a series of lent icular 
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TABLE 22 . LOWE R PROTEROZOI C IGNEOU S ROCK S 

Rock unit Lithology Physiographic expression Distribution* Stratigraphic relation 

Edith Rive r Volcanic s 

Allia Creek Granit e 

Cullen Granit e 

Koolendong Granit e 

Soldiers Cree k Granit e 

Ti-Tree Granophyr e 

Basic an d intermediat e 
sills an d dyke s 

Coarse porphyriti c dacit e an d 
rhyodacite, an d relate d intrusive s 
Medium t o coars e porphyriti c 
biotite-muscovite adamellite , 
granodiorite, tonalit e 
Medium an d even-graine d biotit e 
granite; coars e porphyriti c biotite -
hornblende granit e an d adamellite ; 
syenite differentiate s 
Even-grained an d mino r porphy -
ritic coars e biotit e an d biotite -
hornblende granite , adamellite , 
granodiorite 
Porphyritic, even-graine d coars e 
muscovite-biotite granit e an d 
adamellite. Numerou s greise n an d 
pegmatite veins . Cassiterit e an d 
tourmaline i n greise n 

Pink o r gre y mediu m mesocrati c 
granophyre 

Medium an d coars e quart z diorite , 
and gabbr o dolerite . Som e chalco -
pyrite trace s 

Rugged hill s an d ridge s 

Soil plai n wit h sporadi c pile s 
of boulders . Roug h slope s 
below sandston e capping s 
Soil plai n wit h sporadi c out -
crops 

Pavements an d boulde r pile s 
in soi l plains . Roug h slope s 
below sandston e capping s 

Rugged hill s u p t o 10 0 m  hig h 
separated b y soi l plain s 

Forms valley s i n sequence s i t 
intrudes. Outcro p restricte d t o 
few smal l pile s o f boulder s 

Low boulder-strew n hill s 

N E Fergusson River 

N W Fergusson River 

N E Fergusson River 

W o f Koolendon g Valle y 
and Meewa y Plain , an d i n 
valleys N W o f Meewa y 
Plain 
N o f Colli a Waterhol e i n 
Fergusson River 

32 k m E  o f To m Turner s 
Crossing, 2 4 k m S W o f 
Fletchers Gull y min e 

N E Port Keats an d N W 
Fergusson River; 8  k m 
NW an d S W o f To m 
Turners Crossing , 1 9 k m 
SW o f Hermi t Hil l 

Dykes i n Culle n Granit e an d 
overlying flows  10 5 m  thic k 
Intrudes Nolteniu s Fmn . Uncon -
formably belo w Depo t Cree k 
Sandstone Membe r o f Buldiv a Ss t 
Intrudes Burrel l Cree k Fmn . In -
truded b y Edit h Rive r Volcanic s 

Intrudes Nolteniu s Fm n an d Chill -
ing Sst . Unconformabl y belo w 
Moyle Rive r Fmn . Adamellit e in -
trudes granodiorit e i n S 
Intrudes Chillin g Ss t an d Nol -
tenius Fm n an d contain s Nol -
tenius roo f pendants . Uncon -
formably belo w Depo t Cree k 
Sandstone Membe r o f Buldiv a Ss t 
and Antri m Platea u Volcanic s 
Sills u p t o 30 0 m  thic k i n Nol -
tenius Fm n an d betwee n Nol -
tenius Fmn , an d Chillin g Sst . 
Most relation s concordan t 
Intrudes Hermi t Cree k Metamor -
phics, Nolteniu s Fmn , an d Chill -
ing Sst . Unconformabl y belo w 
Moyle Rive r Fmn . Probabl y in -
truded b y Litchfiel d Comple x 

* Shee t area s i n italics . 
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Fig. 9. Diagrammatic representation of relations between units in the Pine Creek Geosyncline. 

flows, or that they intertongue with the sedi­
mentary units. Because of their probable rela­
tion to the Berinka Volcanics, the Meeway 
Volcanics are included in the Finniss River 
Group. Altered sills within the Noltenius For­
mation are of similar composition to the 
Berinka Volcanics, and are included in them. 

The Chilling Sandstone overlies the Nol­
tenius Formation, and although it may inter­
finger with it in some places as suggested by 
Walpole et al. (1968), no evidence of this was 
seen in the field. The tongues and lenses of 
Chilling Sandstone shown on the Katherine­
Darwin 1 :500 000 Sheet (BMR, 1967) are 
fault-bounded outcrops, not tongues. However, 
minor tongues of sandstone interfingering with 
the Noltenius Formation near Fletchers Gully 
can be recognized on aerial photographs. 

The contact between the Henschke Breccia 
and the Moyle River Formation is an angular 
unconformity; all its other contacts are faulted. 
It appears to grade eastwards into cross-bedded 
conglomeratic quartz sandstone, and contains 
at least one phyllite interbed, and thus it is 
thought that the Henschke Breccia is related to 
the Finniss River Group. It may be a wedge 
of breccia eroded from a fault west of its pre­
sent outcrops. 

The stratigraphic relations discussed above 
are represented diagrammatically in Figure 9. 

Igneous rocks (Table 22) 
Two main groups of igneous rocks intruding 

the Finniss River Group are described by 
Sweet et al. (1974b). They are basic and inter­
mediate dykes, siIIs and stocks, and associated 
granophyres, and larger masses of mainly gra­
nitic composition. 

Basic and intermediate intrusives. These rocks 
are probably part of a suite of rocks found 
throughout the Katherine-Darwin region and 
described by Bryan (1962) and Walpole et al. 
(1968). Only one of the outcrops in the 
northern Victoria River region was studied by 
Bryan, the remainder being beyond the margins 
of his survey area. 
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Six outcrops of dolerite, gabbro, and diorite 
were mapped, and of these only one has clearly 
intrusive relations with the NoItenius Forma­
tion. One other body, adjacent to the Soldiers 
Creek Granite, may intrude the Noltenius For­
mation, but the other four are surrounded by 
granite of the Litchfield Complex, to which 
their relation is unclear. It is not known 
whether the granite phases are Archaean or 
Lower Proterozoic, and the age of the basic 
rocks is therefore unclear. Because the Hermit 
Creek Metamorphics contain strongly meta­
morphosed basic and uItrabasic rocks, it is 
thought that the relatively unaltered basic rocks 
are probably Lower Proterozoic; that is, of 



similar age to the basic rocks described by 
Bryan ( 1 9 6 2 ) and Walpole et al (1968) else­
where in the region. 
Ti-Tree Granophyre. The Ti-Tree Granophyre 
is one of only two igneous intrusions named 
during the Victor ia River region survey. The 
largest ou tc rop is in the form of a stock about 
30 k m 2 in area 37 k m west-northwest of Collia 
Waterhole , but sills of similar composit ion 
intruding the Nol tenius Format ion 15 km far­
ther west are included in the unit. Granophyre 
included by Walpole et al (1968) in the 
Berinka Volcanics appears to intrude nearby 
gabbro, and has been included by Sweet et al. 
(1974b) in the Ti-Tree Granophyre . The 
granophyres are believed to be late-stage dif­
ferentiates from the basic rocks, and their rela­
tion to the Finniss River G r o u p makes it likely 
that the basic rocks also in t rude that group. 
Granitic intrusives. The only granitic rocks 
found dur ing the Victoria River region survey 
which were not previously described by Wal­
pole et al ( 1 9 6 8 ) are the rocks intruding pro­
bable Nol tenius Format ion near the Fitz­
maurice River and called by Sweet et al 
(1974b) the Koolendong Grani te . The Soldiers 
Creek, Allia Creek, and Cullen Grani tes (Table 
21) were only briefly examined as they have 
been described in detail by Walpole et al. (op. 
c i t . ) . 

The Koo lendong Grani te comprises leuco-
cratic granite, biotite granodiorite, and a later 
phase consisting of leucocratic adamellite. Its 
contacts with the Noltenius Format ion are 
sharp and discordant, and it is probably late 
or post-orogenic granite similar to most of 
those in the Kather ine-Darwin region. N o iso­
topic age determinat ions were carried out on 
the Koo lendong Grani te , but it is considered 
to be of similar age to the Cullen Grani te and 
related bodies which have yielded Rb-Sr ages 
of 1820 to 1830 m.y. 
Edith River Volcanics. These consist of dacite 
and rhyodaci te which crop out in the north­
eastern Fergusson River Sheet area, and which 
have been described by Walpole et al ( 1 9 6 8 ) . 

F I T Z M A U R I C E M O B I L E Z O N E 

ADELAIDEAN 

Fitzmaurice Group 
T h e Fi tzmaur ice G r o u p is a thick sequence 

of sandstone, siltstone, and shale forming a belt 
20 to 4 0 k m wide and extending from the 
Western Austral ian border northeast for about 
200 k m ; it has been divided into four forma­

tions (Table 2 3 ) . A n isolated outcrop of sand­
stone near the nor thern margin of the Cape 
Scott Sheet area is tentatively included in the 
group. 

N o single complete section of Fi tzmaurice 
G r o u p is known because faulting has exten­
sively disrupted the sequence, but several com­
posite sections have been built up. Because of 
faulting and a great change in thickness across 
the belt, difficulty was experienced in assign­
ing rocks to part icular formations. Virtually all 
sandstones in the group are medium-gra ined 
or thoquartzi tes with some finer and coarser 
sandstones and pebbly lenses; this, and a com­
plete lack of marke r beds of distinctive l i tho­
logy also made subdivision difficult. 

T h e oldest unit, the Moyle River Format ion , 
is absent in the south, 400 m thick in the 
northeast , and up to 1000 m in between (Fig. 
10 ) . Previous estimates of over 10 000 m in the 
northwest (Sweet et al, 1974b) are difficult to 
substantiate, but at least 4000 m is present and 
perhaps much more . Isolated lenses of conglo­
mera te and pebbly sandstone occur at the base, 
and the remainder of the unit comprises fine 
and medium, flat and cross-bedded sandstone 
with some clayey matrix, and rare coarse sand­
stone. A siltstone unit several hundred metres 
thick, and sandstone below it in the northwest 
are tentatively included in the unit. Basement 
is seen only adjacent to the Victoria River 
Faul t , where Moyle River Forma t ion noncon-
formably overlies granite, acid volcanics, and 
sheared sedimentary rocks of the Litchfield 
Block and the Pine Creek Geosyncline in the 
nor th , and the Halls Creek Mobi le Zone in the 
south. 

Goobaier i Format ion apparent ly conform­
ably overlies Moyle River Format ion , but be­
cause of its sparse outcrops its upper contact is 
not well enough exposed to determine its rela­
tion to the Lalngang Sandstone. It seems to be 
conformably overlain by the Lalngang Sand­
stone in the east, but is absent along the eastern 
flank of the M a c a d a m Range in the west. 
Al though faulting or strat igraphic thinning can­
not be ruled out, it seems quite probable that 
an unconformity is present, and that in the 
west the Goobaier i Format ion was removed by 
erosion before Lalngang Sandstone deposit ion. 
D a r k grey, green, and purple shale and siltstone 
m a k e up most of the Goobaier i Format ion ; 
several sandstone and quar tz greywacke lenses 
are present. T h e unit ranges in thickness from 
240 m in the north to 700 m in the centre, but 
is absent in the south (Fig. 10 ) . Its absence in 
the south could be due to erosion below an 
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TABLE 23 . SUMMAR Y O F TH E STRATIGRAPH Y O F TH E FITZMAURIC E GROU P 

Unit 
Thickness 

(m) Lithology Physiographic expression Distribution* Stratigraphic relations 

Legune 
Formation 

2100 Interbedded , grey , white , green , o r 
brown fissil e laminate d siltstone ; 
white, grey , o r gree n poorl y sorte d 
sandstone 

Gently undulatin g plains , finely 
dissected slopes , rounde d hill s 

Port Keats Conformable o n Lalngan g Ss t 

Lalngang 
Sandstone 

Goobaieri 
Formation 

Moyle Rive r 
Formation 

1800 

600 

1050 in S E 
Port Keats; 
?10 000 i n 

N W 

Interbedded fine,  medium , an d 
coarse gre y feldspathi c sandstone , 
grit, mino r pebbl e bed s an d silt -
stone. On e 120- m be d o f grey -
green siltston e i n S  Port Keats 

Interbedded gre y an d gree n shal e 
and siltstone , an d fine  sandstone . 
Interbeds o f mediu m an d coars e 
white sandston e i n uppe r par t 

White fine  o r mediu m sandstone ; 
few thi n interbed s o f siltston e an d 
coarse sandstone ; basa l con -
glomerate i n N 

Rugged stee p ridge s u p t o 15 0 S  an d 
m high . Lowe r an d les s rugge d Keats 
hills W  o f Madjellind i Valle y 

central Port 

Valleys wit h gentl y undulatin g 
floor. Coarse r sandston e bed s 
form ridge s an d cliff s i n scar p 
sides 

Central Port Keats 

Conformable wit h Legun e 
Fmn; ma y b e unconformabl e 
on Moyl e Rive r an d Goobaier i 
Fmns i n Macada m Ra , bu t 
elsewhere conformabl e o n 
Goobaieri Fm n 

Conformable o n Moyl e Rive r 
Fmn 

Rugged steep-side d ridges. 
Truncated b y Mesozoi c pene - Keats 
plain surfac e i n Macada m R a 

Central an d N  Port Unconformabl e o n Carpen -
tarian an d Lowe r Proterozoi c 
rocks. Conformabl y belo w 
Goobaieri Fm n an d possibl y 
unconformably belo w Laln -
gang Ss t 
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Fig. 10 . Thicknes s rang e o f th e Fitzmauric e Group . 
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unconformity rather than to stratigraphic thin­
ning. The Lalngang Sandstone ranges in thick­
ness from 450 m in the centre to 1800 m in 
the northwest, and is also absent in the far 
southwest. It consists of cross-bedded medium­
grained quartz sandstone and many beds and 
lenses of very coarse sandstone, grit, and 
pebble conglomerate. It is finer-grained in the 
northwest, where it is mostly fine to medium­
grained sandstone. It was deposited in a 
shallow-water, high-energy environment. 

The Lalngang Sandstone grades upwards 
into a sequence of alternating quartz sandstone, 
siltstone, and shale, the Legune Formation, 
which is the youngest formation preserved in 
the Fitzmaurice Mobile Zone. It is finer-grained 
in the north than in the south. 

The Legune Formation appears to overlap 
the other three formations in the group in the 
southwest where it rests unconformably on a 
basement of Whitewater Volcanics. The other 
units may have been present but removed by 
erosion before Legune Formation deposition. 
Although its upper limits are unknown, be­
tween 600 and 2000 m of the unit is preserved. 
Environments of deposition. The Fitzmaurice 
Group was laid down in a rapidly subsiding 
trough whose axis probably paralleled the pre­
sent trend of the Fitzmaurice Mobile Zone. 
Sedimentation and subsidence must have 
remained roughly in equilibrium for much of 
the time because the texture of most of the 
sandstone indicates fairly shallow-water condi­
tions. Sedimentation may have occurred in two 
major cycles: the first is represented by the 
Moyle River and Goobaieri Formations, and 
the second by the Lalngang Sandstone and 
Legune Formation. The first cycle records an 
influx of quartz-rich clastic sediment which was 
not completely sorted or rounded before burial, 
as shown by the clayey matrix and coarse 
pebbly beds. When the supply of sediment 
tapered off, deeper-water conditions became 
more prevalent as subsidence continued, and 
beds of laminated mud and silt, some with 
interference-rippled surfaces, were laid down. 
Uplift or shoaling due to increased sediment 
supply terminated the first cycle, and the 
second cycle, similar to the first, began. It 
seems likely that the Legune Formation, unlike 
the Goobaieri Formation, does not indicate 
deep-water conditions, but more probably an 
environment farther from the source area 
because many shallow-water features are pre­
served. 

Virtually all of the sandstones and many of 
the coarser siltstones throughout the group are 
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mineralogically very mature; that is, they are 
orthoquartzites and have little feldspar. Tour­
maline and zircon are the most important 
accessory minerals, with subordinate muscovite 
and rutile. They are, however, relatively im­
mature texturally. These factors suggest that 
the sandstones were derived largely from pre­
existing sandstone, or perhaps partly from 
sandstone and partly from an acid igneous ter­
rain, and were not sorted to a great degree 
before final deposition. The Victoria River 
Basin waS not a source of sediment because it 
was an area of sedimentation also, and it is 
unlikely that sediment was derived from farther 
southeast. Thus sediment was supplied from the 
west, southwest, or north. Quartz-rich terrains 
are known to the southwest (Halls Creek 
Mobile Zone and the Kimberley Basin) and to 
the north (Litchfield Block and Pine Creek 
Geosyncline) , and parts of these areas are 
thought to have been land during the sedi­
mentation of the Fitzmaurice Group. Another 
possible source is the basement to the northwest 
beneath the Bonaparte Gulf Basin, but its his­
tory and potential as a source are unknown. 

Age and correlations-relations between the 
Fitzmaurice, Auvergne, and Carr Boyd Groups. 
The Fitzmaurice Group overlies Pine Creek 
Geosyncline rocks with strong angular uncon­
formity and is thus younger than about 1820 
m.y., the age quoted by Compston & Arriens 
(1968) of several granites intruding the geo­
synclinal sediments. Although shales in the 
Goobaieri Formation are probably suitable for 
isotopic dating no samples were collected be­
cause of poor outcrop. The group is overlain 
unconformably by the Bonaparte Gulf Basin 
sequence including the Antrim Plateau Vol­
canics of probable Lower Cambrian or upper­
most Proterozoic age. Thus stratigraphic rela­
tions alone only indicate an Adelaidean or 
Carpentarian age, and it has been necessary to 
attempt to correlate the group with other 
sequences of known age in order to define the 
age more closely. 

The Carr Boyd Group in the East Kimberley 
region (Plumb & Veevers, 1971) is broadly of 
the same lithology and tectonic setting as the 
Fitzmaurice Group, and the Pincombe and 
Legune Formations are confidently correlated 
as their compositions and photopatterns are 
identical. It follows that the Stonewall and 
Lalngang Sandstones are also equivalent. These 
four units are preserved in what appears to be 
the separated flanks of a large open syncline 
(Fig. 11). 

....... 
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Fig. 11. The Victoria River Fault. Arrows show the probable movement and the zone of pro­
nounced overthrusting. 

Older formations in the Fitzmaurice and 
Carr Boyd Groups cannot be correlated 
directly, and tentative correlations have been 
made on the basis of their relations with the 
Auvergne Group (Table 16). Two correlations 
which are critical are: 

(a) between the Angalarri Siltstone and the 
Golden Gate Siltstone. The correlation depends 
on recognition of Golden Gate Siltstone below 
Moonlight Valley Tillite by Plumb (1968) in 
the area 2 to 5 km southwest of Mount Brook­
ing. Although this outcrop is separated from 
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known Angalarri Siltstone by both Duerdin 
Group and Antrim Plateau Volcanics, the tec­
tonic setting is such that the outcrop could 
equally well be regarded as Angalarri Siltstone. 
The outcrop is in the Sturt Block and in an 
area where no major faults separate it from the 
known Angalarri Siltstone. These factors, and 
the general similarity in lithology of the two 
formations suggest that they are equivalents. 

The Golden Gate Siltstone thickens and 
changes from shallow-water to deep-water 
facies eastwards; it is about 2000 m thick west 



of the Halls Creek Fault, compared with less 
than 1000 m (and possibly less than 500 m) 
of Angalarri Siltstone east of the fault. The 
Halls Creek Fault therefore marks the position 
of a hinge-line, to the west of which a thick 
deep-water sequence was deposited in a rapidly 
subsiding area, and to the east of which a 
thinner deep-water sequence was deposited on 
a stable shelf. 

The Jasper Gorge Sandstone may be equiva­
lent to the Hensman Sandstone, and the 
Auvergne Group above the Angalarri Siltstone 
is probably equivalent to the upper part of the 
Golden Gate Siltstone (much of which was 
eroded before deposition of the Lissadell For­
mation. Alternatively, if a local unconformity 
at the base of the Saddle Creek Formation in 
the Auvergne Sheet area represents a significant 
time break, the Saddle Creek and younger for­
mations could be equivalent to part of the 
Lissedell or Glenhill Formations. However, 
supporting evidence is lacking. 

(b) between the Angalarri Siltstone and the 
Goobaieri Formation. Outcrops along the west­
ern margin of the Meeway Plain could be 
assigned to either formation. It is believed that 
the Victoria River Fault is not a major struc­
ture here but, as in the south, represents the 
position of a hinge-zone, to the west of which 
a thicker sequence developed. 

Thus indirectly the Golden Gate Siltstone 
and Goobaieri Formation are correlated, and 
an unconformity is implied between the Goo­
baieri Formation and Lalngang Sandstone. 
Plumb & Derrick (1975) also correlated the 
Lalngang Sandstone with the Bullo River Sand­
stone. They are very similar lithologically, and 
it is possible that they are equivalent. The 
above correlations are summarized in Table 16. 

Only one isotopic age determination has 
been carried out on the Victoria River region 
rocks shown in the table: an Rb-Sr whole-rock 
shale date on the Angalarri Siltstone yielded 
an age of 838 ± 142 m.y. (see Appendix 1). 
This does not overlap statistically with a deter­
mination of 1184 ± 123 m.y. on its equivalent, 
the Golden Gate Siltstone. Many unknown fac­
tors could affect results of shale dates, and they 
are therefore not used for detailed correlation 
purposes. 

STRUCTURE 

The two major tectonic provinces previously 
described, the Fitzmaurice Mobile Zone and 
the Sturt Block, are recognized by the structure 
of the rocks in them. In the Mobile Zone, the 
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Fitzmaurice Group is moderately deformed 
into large open folds which are complicated in 
some areas by tight subsidiary folds and fault­
ing. The widespread faulting results from the 
brittle nature of the sandstones which have­
fractured under stress rather than form tight 
folds. The four major faults in the Mobile 
Zone are near-vertical and have displacements 
of at least 1000 m. They are named the Indian 
Hill, Whirlpool Reach, Chalanyi Creek, and 
Tom Turners. The Tom Turners Fault may 
have major dextral transcurrent movement. On 
the Sturt Block, folding is gentle and faults are 
of small magnitude; almost flat-lying roch 
crop out over very wide areas. 

Victoria River Fault 
The Victoria River Fault is the most import­

ant crustal lineament in the region, but is 
almost entirely obscured by superficial deposits. 
However, its effects in the form of steeply dip­
ping rocks are preserved on both sides of the 
fault, particularly in the Auvergne Group on 
the Sturt Block side. Between Ernie Lagoon 
in the southwest and the Victoria River in the 
northeast, most or all of the Auvergne Group 
sediments are near-vertical or overturned adja­
cent to the fault. This attitude is undoubtedly 
due to the Victoria River Fault, because beds 
flatten rapidly southeastwards away from it. 
Northeast of the Victoria River where the fault 
trends north-northeast, the Auvergne Group is 
not as strongly deformed and is not overturned. 
This is probably significant, because the sec­
tion of the fault where overturning occurs 
trends northeast and east-northeast. Such atti­
tudes can be explained by a sinistral strike-slip 
movement which would give a fault with over­
thrusting in the central part (Fig. 11). The fault 
is probably near-vertical or steeply dipping in 
the northeast. 

The Victoria River Fault cannot be traced 
under Cretaceous rocks on the Wingate 
Plateau, but farther north a complex fault zone 
trends north-northeast and merges with the 
Giants Reef Fault which has a major dextral 
transcurrent component (Walpole et al .• 1968). 
It is difficult to reconcile the opposite senses of 
probable transcurrent movement of the two 
faults with the fact that they both appear to be 
part of one major trend. 

In the far southwest the Victoria River Fault 
may merge into the Halls Creek Fault, but this 
is uncertain because the Halls Creek Fault 
becomes complex and forms a wide zone of 
which the Cockatoo Fault is part. It is possible 
that the Halls Creek Fault extends northwards 



Plate 27 . Northwesterly-trendin g close d anticline s develope d i n th e Skul l Cree k Formatio n i n th e 
southwestern Delamer e Shee t area . Th e anticline s ar e faulted , an d displacemen t o f th e Supplejac k 
Dolomite Membe r (dark-tone d be d outlinin g th e structures ) demonstrate s left-latera l movemen t o f 

about 30 0 m  wit h littl e o r n o vertica l displacement . (Delamer e RC9 , Ru n 8 , Photo s 18 , 20 ) 

under or near the eastern margin of the Bona­
par te Gulf Basin; the Moyle River Faul t may 
be part of this extension, and the Victoria River 
Faul t a separate branch from the main fault. 

Structure of the Limbunya Group and 
Bunda Grit 

T h e Bunda Grit and Limbunya G r o u p have 
been assigned to The Grani tes-Tanami Block 
and Birrindudu Basin respectively, which are 
developed south of the Victoria River region 
(Blake, Hodgson, & Muhling, 1973) . The 
Bunda Grit is moderately to strongly folded 
along a north-trending axis, and is overlain 
unconformably by the Limbunya G r o u p which 
was also folded along roughly the same axis. 
This fold trend is maintained in the Limbunya 
G r o u p east of Kirkimbie homestead, and is 
also evident in Cambrian rocks of the Hard-
man Basin where a monocline (east block 
down) is developed. T o the south, in the Bir­
r indudu Sheet area, the structures are con­
cealed by flatlying Antr im Plateau Volcanics, 

showing that activity continued into the Palaeo­
zoic only in the northwest. 

Elsewhere the Limbunya G r o u p is gently to 
moderately folded, but strongly faulted; faults 
are vertical and most have fairly small dis­
placements of the order of a few hundred 
metres. Nea r the margin of the Limbunya and 
Wave Hill Sheet areas a series of closed anti­
clinal structures in the Limbunya G r o u p are 
terminated on their eastern provinces by mono­
clines which are probably faulted in places. 
Several other monoclinal zones form promin­
ent l ineaments in the Victoria River region. 

Structure of the Wattie and Bullita Groups, 
and the Wondoan Hill and Stubb 
Formations 

These four units form a structurally homo­
geneous sequence because, although the Won­
doan Hill Format ion is unconformable on the 
Bullita Group , there appears to have been only 
minor uplift, erosion, and warping during the 
hiatus. 
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Inferred m o v e m e n t s o f Spence r Rang e Fault : 

(a) Norma l f au l t in g 

( b ) co l laps e o f sequenc e o n nor ther n sid e o f faul t 

(c ) presen t da y s i tua t io n 

(d ) a l ternat iv e ( l o w ang l e th rus t ) s h o w i n g b e d d i n g 
a t t i tudes t o b e expec te d 

Fig. 12 . Inferre d movement s o n th e Spence r Rang e 
Fault: (a ) norma l faulting ; (b ) collaps e o f th e 
sequence o n th e norther n sid e o f th e fault ; (c ) 
present situation ; (d ) alternativ e (low-angl e 
thrust) showin g beddin g attitude s t o b e expecte d 

(Bullo Rive r Sandston e i s stippled) . 

T h e sequence is very gently folded into 
broad anticlines and synclines 10 to 50 k m 
across; dips on the limbs are rarely steeper than 
20° . Complicat ing this gentle fold pat tern is a 
series of monoclines, faults, and tight anticlines 
which give rise to nar row zones of near-ver­
tical strata; several such zones are evident in 
the Water loo and Victoria River Downs Sheet 

areas. One in the southwestern Delamere Sheet 
area is shown in Plate 27, where three elongate 
closed anticlines formed of Skull Creek Forma­
tion form a low ridge u p to 100 m high. A 
fault along the main fold axis has sinistral 
strike-slip movement of up to 300 m, but vir­
tually no vertical displacement. In other anti­
clines movement is negligible and the 'fault ' is 
really an axial fracture or joint. 

Monoclines and associated faults which affect 
the Watt ie and Bullita Groups in many loca­
lities are thought to be caused by movement of 
rigid crustal blocks which form the Sturt Block 
(Laing & Allen, 1956) . It is envisaged that 
slight vertical and lateral movements of the 
blocks have caused deformation and faulting 
in the sedimentary cover. Such movements 
recurred at long intervals, because where mono­
clines have been eroded and later covered by 
Jasper Gorge Sandstone new movement has 
caused minor faulting in the sandstone. 

It is possible that the anticlines may also be 
formed by compression and lateral movement 
at the margins of the blocks. Alternatively, 
intrusion of m a g m a or sediment diapirism may 
be involved. The lower part of the Bullita 
G r o u p consists of dolomitic sediments and it is 
not inconceivable that soluble salts such as 
halite may have been present and formed 
diapiric cores in some anticlines. Alternatively, 
the thin-bedded dolomites and siltstones them­
selves may have been squeezed up under pres­
sure, in a way similar to diapirs in the Ade­
laide Geosyncline (Parkin , 1969) . In ei ther 
hypothesis the lack of a great thickness of sedi­
ments makes such an explanation unlikely. 

Structure of the Auvergne Group and 
Bullo River Sandstone 

Sedimentat ion in the Victoria River Basin 
concluded with the deposition of the Bullo 
River Sandstone which was deposited on the 
Auvergne G r o u p probably after slight uplift 
in the southwest (Fig. 6 ) . In the southeastern 
part of the basin the Jasper Gorge Sandstone, 
which is the only unit of the Auvergne G r o u p 
remaining, is virtually flat-lying. It is only 
northwest of a northeast- trending line approxi­
mately through Timber Creek that the sand­
stone is tilted gently, and dips 1 to 5° nor th­
west. In the main belt of Auvergne G r o u p , 
which parallels the Victoria River Faul t , s truc­
tures include folds and faults both parallel and 
normal to the Fault . T h e intensity of folding 
gradually increases towards the Faul t , and 
adjacent to it beds are steeply dipping or over­
turned. 
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Spencer Range Fault 
T h e Spencer Range Faul t is a complicated 

s t ructure which was originally thought to be a 
low-angle reverse fault ( M o r g a n in Pontifex, 
Morgan , Sweet, & Reid, 1968) in which much 
of the Auvergne G r o u p glided southeastwards 
over Bullo River Sandstone. This interpretat ion 
of the s tructure is unlikely as there is no evi­
dence of drag on both sides of the fault. A n 
alternative mechanism involving two periods of 
movement has been proposed (Pontifex & 
Sweet, 1972 ) , and is shown in Figure 12. Simi­
lar problems exist in the explanat ions of fault­
ing of the northwestern margin of the Bullo 
River Sandstone near the Victoria River Faul t . 
In that area two movements of the fault appear 
to have taken p lace—one at the t ime of main 
movement on the Victoria River Faul t , and a 
second smaller movement in the same direc­
tion after deposition of the Duerd in G r o u p . 

T h e southeast-trending faults affecting the 
Auvergne and Duerd in G r o u p s a re vertical and 
of small vertical displacement (less than 100 
m ) . They developed later than the main folding 
and faulting because they ( a ) affect Duerd in 
G r o u p ( the Spencer Range Fau l t is partly con­
cealed under the Duerd in G r o u p ) and (b ) 
appear to displace the Victor ia River Faul t 
northeast of Bucket Springs. 

T h e folds and faults within the Sturt Block 
trend generally north-northwester ly to west-

northwesterly, with a northeaster ly t rend evi­
dent in the Auvergne Sheet area. T h e nor th­
easterly-trending structures are probably caused 
by compression, but the northwesterly s t ruc­
tures do not have such an obvious explanat ion. 
Much of the P recambr ian of nor thern Aus ­
tralia displays similar t rends and these have 
been explained by postulat ing rigid basement 
blocks separated by zones of weakness. It is 
proposed that cont inued minor movement 
along these zones gave rise t o the fault and fold 
pat terns in the overlying sedimentary rocks. 

Structure of the Duerdin Group and 
younger rocks 

T h e Duerd in G r o u p was laid down after the 
last movement on the Spencer Range Faul t , bu t 
is affected by nor th-nor thwest- t rending faults. 
It is flat-lying or gently tilted except near the 
Victoria River Faul t , where it has been moder ­
ately folded. 

T h e Antr im Pla teau Volcanics and Phane ro -
zoic sediments are flat-lying or gently tilted 
around the margins of the Victor ia River 
region, and display virtually none of the fea­
tures described above. Only the most persistent 
l ineaments affect t h e m — f o r example, the West 
Baines, Blackfellow Creek, and Dorisvale 
Faul ts , and the u n n a m e d fault forming the 
southwest margin of the H a r d m a n Basin in the 
Nor the rn Terr i tory . 

MINERAL POTENTIA L 

T h e only mineral deposits in the Victoria 
River region that have been worked are tin 
and gold deposits in Carpen ta r ian granites and 
Pine Creek Geosyncline sediments in the nor th­
ern Fergusson River Sheet a rea and barite in 
Ant r im Plateau Volcanics in the Limbunya 
Sheet area. T h e main recorded product ion in 
recent years has been of tin from near Collia 
Waterhole . T h e geology of the deposits is dis­
cussed briefly by Crohn ( 1 9 6 8 ) and Sweet et 
al ( 1 9 7 4 b ) . 

N o economic deposits are known in the sedi­
mentary rocks of the Victor ia River Basin. 
However , the minor known mineral prospects 
provide some encouragement t o search for 
bigger deposits. All known mineral occurrences 
are described by Sweet et al (1974a , 1974b, 
and 1 9 7 4 c ) . 

T h e Limbunya Group is probably the same 
age as the M c A r t h u r G r o u p , and should be 
prospected for base metals ; virtually no ex­
plorat ion has been carried out to date ( 1 9 7 3 ) . 

N o mineralization is known in the Wattie 
Group, but the Bullita Group contains minor 
galena, chalcopyrite, and manganese minerals . 
Ga lena occurs in the ca rbona te rocks of the 
T imber Creek, Skull Creek, and Banyan Fo r ­
mations, but n o concentra t ions are known. 
Anomalous lead values recorded by Eura lba 
Mining N . L . (1971) in the To lmer G r o u p adja­
cent to the Dorisvale Fau l t may indicate that 
concentrat ion of lead has occurred along the 
fault. T h e Banyan F o r m a t i o n near the fault 
southeast of Dorisvale is therefore an area 
which should be investigated. Specks of chal­
copyrite are disseminated th rough at least one 
bed in the Bynoe Format ion , but no concentra­
tions have been seen and the potential appears 
to be small. 

Manganese minerals , most ly pyrolusite, fill 
joints in the Battle Creek Fo rma t ion between 
Battle and Waterbag Creeks in the Victoria 
River Downs Sheet area. Assays indicate 1 to 9 
percent manganese, a content well below ore 
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grade. T h e size of the deposit is not known but 
is probably small. 

N o base-metal occurrences are k n o w n in the 
Auvergne G r o u p and younger rocks. However , 
bari te veins occur as fault fillings east and 
southeast of N e w r y homestead, and m o r e veins 
probably occur. These m a y eventually be 
exploitable if product ion continues f rom a large 
vein deposit in An t r im Plateau Volcanics north 

of Inverway homestead. Barite crystals, vein-
lets, and small veins have been observed in 
Watt ie , Bullita, and Auvergne G r o u p rocks, 
and it is probable that bar ium in the large veins 
has been derived from the sur rounding rocks. 
It is likely that more veins will be found. 

Copper occurrences in the Ant r im Plateau 
Volcanics a re discussed by Bulti tude (in p r e p . ) . 

WATER RESOURCE S 

Surface water 
Surface water is abundan t in the nor thern 

and central pa r t s of the region where rivers 
flow strongly every wet season. M a n y rivers, 
part icularly those in the nor th , a re spring-fed 
and a small flow is mainta ined th roughout the 
long dry season, but most watercourses in the 
south cease flowing and break u p into a series 
of waterholes . They provide adequate supplies 
in m a n y areas, but much of the best grazing 
land is not adjacent to pe rmanen t supplies, and 
groundwater must be used. 

Wet-season stream flows are large, but of 
short dura t ion . T h e long-term average annual 
flow for the Victoria River at Cool ibah home­
stead is 3.16 million acre-feet, and for the 
Daly River near the Police Stat ion 3.17 mil­
lion acre-feet ( A W R C , 1 9 7 1 ) . Should agricul­
ture become a viable industry in the area, 
abundant water resources exist for irrigation, 
and there a re several excellent d a m sites on 
the major rivers. T h e economics of such pro­
jects, and the availability of large t racts of good 
soil for irrigation would probably be limiting 
factors. 

Groundwater 
Details of more than 700 bores drilled in the 

Victoria River region in the search for ground­
water are given in the nine Explana tory Notes 
dealing with the region: C a p e Scott ( M e n d u m , 
1 9 7 2 ) ; Por t Keats (Morgan , 1 9 7 2 ) ; Fergusson 
River (Pontifex & M e n d u m , 1 9 7 2 ) ; Auvergne 
(Pontifex & Sweet, 1 9 7 2 ) ; De lamere (Sweet, 
1 9 7 2 ) ; Water loo (Sweet, 1 9 7 3 b ) ; Victoria 
River Downs (Sweet, 1 9 7 3 a ) ; L imbunya (Men­
dum, 1 9 7 3 ) ; and Wave Hill (Bult i tude, 1 9 7 3 ) . 

Near ly half of the bores have been drilled into 
Ant r im Plateau Volcanics, where they have had 
mixed success depending on whether they 
penetrated massive impermeable basalt o r 
weathered porous or vesicular basalt, sand­
stone, or chert. T h e lat ter three rock types 
generally yield good supplies. Most bores 
drilled into the Precambr ian rocks were drilled 
into the most impermeable rocks in the area 
because the impermeable rocks, of which the 
Angalarr i Siltstone and the Bynoe and Battle 
Creek Format ions are the most important , are 
predominant ly siltstone which erodes easily and 
therefore forms good flat grazing country. Of 
34 bores drilled in Angalar r i Siltstone in the 
Water loo Sheet area, 12 were successful and 
probably produced f rom weathered rock. T h e 
o ther 22 were dry holes or yielded less t han 
2300 1/h (500 g p h ) . Bynoe Format ion under­
lying Fi tzroy station, and Battle Creek F o r ­
mat ion in Victoria River Downs station have 
produced similar success/fai lure ratios. 

T h e best bedrock bores a re those sited in 
weathered rock and those on l ineaments which 
indicate fractured rock; these features a re 
sought on aerial photographs by government 
geologists when requests are m a d e for bores 
to be sited. 

T h e possibility of deep aquifers in sandstone 
beds has not been explored, but it is likely 
that even the sandstones, such as Jasper Gorge 
Sandstone, may have low permeabil i ty and 
therefore would not be good aquifers. H o w ­
ever, at least one test b o r e to 400 m or more 
through Angalarr i Siltstone in the Auvergne o r 
Delamere Sheet areas is war ran ted to investi­
gate this possibility. 
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APPENDIX 1 

GEOCHRONOLOGY OF GLAUCONITIC SANDSTONE AND SHALE BEDS IN THE 
VICTORIA RIVER REGION, NORTHERN TERRITORY 

by 
A. W. Webb and R. W. Page 

The basal sandstone of the Wondoan Hill 
Formation includes a glauconitic bed (up to 
1 m thick) which was sampled at six sites 
along a strike distance of 1 km (Fig. A). The 
rocks are partly silicified greenish quartz-sand­
stone, and the colour of the separated glaucon­
ite is dark green to fairly light green. The sub­
rounded quartz grains have authigenic quartz 
overgrowths. Calcite is another prominent 
authigenic ally derived constituent. 

Table A shows the K-Ar age results of nine 
glauconite samples collected from the six sites. 
The ages fall within a fairly restricted range, 
having a mean of 1080 ± 14 m.y. (standard 
deviation). This gives a minimum age for sedi­
mentation of this part of the formation. 

Seven of the glauconites and three glaucon­
itic sandstones (total-rocks) were analysed by 
the Rb-Sr method, and these data are given in 
Table B and plotted in Figure B. The fit of the 
data to the isochron regression line is not with­
in experimental error, and therefore suggests 
that some of the samples have not remained 
closed with respect to Rb andlor Sr movement. 
The indicated age for the seven glauconites is 

130°58' 

1124 ± 82 m.y. with an initial Sr87/Sr86 ratio 
of 0.834 ± 0.138 (95% confidence limits). In­
clusion of the 3 total-rock points markedly in­
creases the precision, giving an age of 1190 ± 
30 m.y. (0.711 ± 0.002). This latter result will 
be the best estimate for the age of the rocks 
providing that all the authigenic minerals, in­
cluding the glauconite, were crystallized and 
isotopically homogenized in the one diagenetic 
process. From the combined K-Ar and Rb-Sr 
data, it appears that the glauconites have lost 
about 10% of their radiogenic argon. 

WONDOAN HILL FORMATION SHALES 

Six Rb-Sr analyses of shales from the Won­
doan Hill Formation are given in Table C and 
plotted in Figure C. There is a lack of collin­
earity of these analyses on the isochron dia­
gram, and even after rejection of sample 7077-
1038 B, regression of the remaining five 
samples produces a large residual variance. 
This regression gives an isochron of 1431 ± 
440 m.y. and an initial Sr87/Sr86 ratio of 
0.7202 ± 0.061. It is possible that a family of 
parallel lines can be fitted to these points 

16°32* i f.. ,.,.,£:::::::::::::::::::::,:::::::::::::,,0:::::<::9. • • • • • • ••••••••••••••••••. i 

o I Kilometre 
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Fig. A. Location of glauconitic sandstone, Victoria River Downs Sheet area. 
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TABLE A. K-Ar AGES OF GLAUCONITE FROM THE WONDOAN HILL FORMATION 

Sample 
No. BMRNo. K% 

71-886 7077.1032 B 6.055 { 6041 6.027 . 
71 887 7077.1032 B 6.062 

,.073 1,.068 
71-888 7077.1033 6.091 6094 

6.097 . 
71-889 7077.1034 A 6.243 6264 

6.285 . 
71-891 7077.1034 A 6.155 6146 

6.137 . 
71-890 7077.1034 B 6.215 6.183 6.150 
71-892 7077.1035 B 5.984 5.988 5.992 
71-895 7077.1036 B 6.139 6.132 6.125 
71-896 7077.1037 A 5.829 

5.825 S 5.827 

Constants used: 
A8 = 4.72 X 10-10yr-1 
A, = 0.584 X 10-10yr-1 
K40 = 0.0119 atom percent 

TABLE B. Rb-Sr DATA FROM GLAUCONITES 
AND GLAUCONITIC SANDSTONES FROM THE 

WONDOAN HILL FORMATION 

Sample Rb Sr 
No. (ppm) (ppm) 

71-887 Gl 399.1 14.2 
·71-887 TR 21.8 17.6 
71-888 Gl 407.2 15.1 
71-889 Gl 395.1 10.7 
71-890 Gl 452.5 9.0 
71892 Gl 384.9 11.2 
71-895 Gl 335.0 7.7 
71-895 TR 22.3 14.3 
71-896 Gl 386.7 8.8 
71-896 TR 13.4 15.6 

Measurements by isotope dilution. 

Constants Used: 
ARb87 = 1.39 X 1Q-llyr-l 
Sr88/Sr86 = 8.3752 
Rb85/Rb87 = 2.600 

GI-Glauconite. 
TR-TotaI rock. 

Rb87/Sr86 Sr87/Sr86 

93.711 2.2933 
2.286 0.7511 

89.330 2.2441 
129.010 2.8569 
188.996 3.7822 
119.008 2.7446 
159.011 3.4016 

4.542 0.7854 
151.920 3.2641 

2.499 0.7515 

TABLE C. Rb-Sr DATA FOR TOTAL-ROCK 
SAMPLES FROM THE WONDOAN HILL FOR­

MATION 

Sample No. 

7077-1038 B 

E 
F 
H 
I 
J 

*Rb/Sr 

2.66 

• 2.34 
2.85 
4.37 
3.28 
3.84 

Rb87/Sr86 

7.777 

6.852 
8.382 

12.946 
9.659 

11.358 

tSr87/Sr86 

0.8345 
0.8371 
0.8516 
0.8974 
0.9724 
0.9105 
0:9566 

71 

Radiogenic Ar40 
K40 % Radiogenic Ar40 Age±2s.d. 

0.08439 99.2 1073 ± 22 

0.08386 99.0 1067 ± 22 

0.08557 99.5 1084 ± 22 

0.08636 99.6 1092 ± 22 

0.08752 99.5 1102 ± 22 

0.08574 99.3 1086 ± 22 

0.08229 99.5 1052 ± 22 

0.08493 99.5 1078 ± 22 

0.08660 99.5 1094 ±22 

TABLE D. Rb-Sr DATA FOR TOTAL-ROCK 
SAMPLES FROM THE SruBB FORMATION 

Sample No. *Rb/Sr Rb87/Sr86 tSr87/Sr8G 

7077-1043 A 0.68 1.971 0.7470 
B 0.85 2.466 0.7560 
D 0.94 2.729 0.7610 
E 1.13 3.283 0.7718 
F 1.08 3.138 0.7725 

0.7724 

TABLE E. Rb-Sr DATA FOR TOTAL-ROCK 
SAMPLES FROM THE ANGALARRI 

SILTSTONE 

Sample No. *Rb/Sr Rb87/Sr86 tSr87/Sr86 

7077-1014 1.49 4.331 0.7750 
-1016 1.65 4.798 0.7800 
-1017 2.22 6.469 0.8004 
-1019 2.32 6.762 0.8029 

'" Measured by X-ray fluorescence. 
t Unspiked ratio, normalized to Sr88/Sr86 = 8.3752. 
Constants used: 

Rb85/Rb87 = 2.600 
ARb87 = 1.39 X 1Q-nyr-l 

(Bofinger & Compston, 1968), e.g. one line to 
7077-1038 F and J, and another to 7077-1038 
E, I, and H. These lines, however, are sub­
parallel to the 1431 m.y. isochron and do not 
make any significant alteration to the age. 

The glauconite date of approximately 1200 
m.y. remains the best estimate of the age of 
the Wondoan Hill Formation. 



STUBB FORMATION 

Five shale samples were analysed. The Rb 
and Sr analyses are listed in Table D and 
plotted on the isochron diagram (Fig. D). 
Regression of four of these analyses produces 
a model 1 isochron (age = 1347 ± 150 m.y., 
and an initial Sr87/Sr86 = 0.7096 ± 0.0109). 
Inclusion of the fifth analysis (7077-1043 F) 
would increase slightly the slope of the iso­
chron but would not make a significant differ­
ence to the age. The initial Sr871 Sr86 ratio is 
lower than that found in many sedimentary 
rocks, hence it is unlikely that the age could 
be much greater than 1350 m.y. 

When the 95% confidence limits are taken 
into consideration, there is probably no serious 
discrepancy between the shale date and that 
for the glauconites from the underlying Won­
do an Hill Formation. The isotopic age correla­
tion with the East Kimberley rocks (1128 ± 
110 m.y., Dow & Gemuts, 1969) is also accep­
table. 
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ANGALARRI SILTSTONE 

Only four Rb-Sr analyses were made on 
rocks from this formation (see Table E and 
Fig. E). The regression produced a model 1 
isochron of 838 ± 80 m.y. and an initial Sr87/ 
Sr86 ratio of 0.7241 ± 0.0111. This date is sig­
nificantly younger than those determined on 
units lower in the sequence, and the difference 
appears too great unless there is a substantial 
time break between the Stubb Formation and 
the Auvergne Group. 
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A P P E N D I X 2 

P E T R O G R A P H Y O F T H R E E G L A U C O N I T I C S A N D S T O N E S F R O M T H E W O N D O A N H I L L F O R M A T I O N 

T h e table below shows data from three thin sections of W o n d o a n Hill Format ion . They are the three samples used in the total rock-
mineral separate isochron shown in Figure 2 of Appendix 1. 

The mineralogy of the samples is s imple—they consist of quar tz , calcite and glauconite. N o feldspar or detrital heavy minerals are 
present. 

Sample No. Quartz Calcite Glauconite Other constituents Comments 

7077-1032 B  90% : Well rounde d grain s 0.3-0. 6 
(71-887) mm , completely envelope d i n syn-

taxial overgrowth s 

7077-1036 B  90% : Not quit e a s wel l rounde d 
(71-895) a s 7077-1032B ; i s sub-rounde d t o 

rounded; som e grain s u p to 1  mm ; 
syntaxial overgrowth s presen t bu t 
original porosit y lowe r an d there -
fore les s cemen t present ; origina l 
grain boundarie s prominentl y out -
lined b y opaqu e oxide s 

7077-1037 A  80% : rounde d grain s wit h syn -
(71-896) taxia l overgrowths—latte r no t a s 

extensive a s in othe r sample s par -
ticularly wher e calcit e cemen t i s 
present 

5%: interstitial , spar , 
appears t o replac e glau -
conite i n som e places ; 
may replac e quart z also , 
but i n mos t case s rela -
tions ar e not clear 
5%: Rare , 
coarse spa r 

scattered 

15%: coars e spar ; em -
bays glauconit e grain s 
in man y instance s an d 
probably quart z i n som e 

5%: ligh t gree n pellet s o f 
similar siz e t o th e quartz ; 
most o f th e complete grain s 
are wel l rounde d 

5 %: Slightl y mor e glaucon -
itic tha n 7077-1032B ; man y 
elongate grains ; man y 
grains hav e dar k gree n 
zone nea r rim—ma y b e a 
zone o f alteration ; grai n 
centres ar e almos t colour -
less an d slightl y coarse r 
grainsize tha n oute r part s 
5%: mos t ar e rounde d 
grains, bu t som e irregula r 
aggregates associate d wit h 
calcite ar e eithe r remnant s 
of grain s o r irregular authi -
genic growth s 

Rare speck s o f limonit e 
in calcite—probabl y a n 
alteration produc t o f 
glauconite 

None 

Small limonit e grain s 
are commo n i n th e cal -
cite—is assume d t o b e 
an alteratio n produc t o f 
glauconite 

Glauconitic sandstone ; 
no feldspa r o r accessor y 
heavy minera l presen t 

Glauconitic sandston e 

Mineralogy sam e a s 
other tw o sandstones , 
but muc h highe r pro -
portion o f calcit e 
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