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EXPLANATORY NOTES ON THE MILINGIMBI GEDLOGIGAL SHEET 

Compiled by

The Milingimbi Sheet area lies within the Arnhem Land Aboriginal Reserve,

in the north-eastern sector of the Northern Territory. It is bounded by

latitudes 12° and 13°S and by longitudes 133°30' and 135 °E. Parts of the
northern boundary of the Sheet area traverse the Arafura Sea.

Access may be gained by seagoing vessel or by aircraft to Maningrida

Settlement or Milingi.mbi Mission, the only centres of permanont habitation in

the area. Apart from in the immediate vicinity of the settlements, no vehicle

tracks exist. The south-western part is impassable to land vehicles, being

readily accessible only by helicopter, while the remainder of the area is

difficult to negotiate in land vehicles due to the numerous major watercourses.

The area was declared part of the Arnhem Land Aboriginal Reserve in 1931.

The average annual rainfall is from about 35 inches in the southern

part to about 45 inches along the coast; it occurs mainly during the months

December to March.

Air photographs and maps covering the area are: air-photographs at a

scale of 1:50,000 flown by the Royal Australian Air Forco in 1950; a photo-mosaic

prepared by the Division of National Mapping, Dopartmont of National Development;

and a planimotric map at 1:250,000 scale produced by the Royal Australian Survoy

Corps from a controlled, photoscalo, slotted tomplato assembly. Tho accompanying

goological map was prepared by transferring information directly from reduced

photo-overlays to a baso prepared from the Survey Corps 1:250,000 Sheet.

Previous Investigations 

In 1867 Cadoll landed near the mouth of the Liverpool River and made

several short journeys inland (Cadoll, 1868). Ho described the Arnhom Land

Plateau as consisting of "pinnacled sandstone rocks" extending "south and

south-west as far as the eye could sec". Lindsay (1883) passed through tho

Shoot area during his explorations of Arnhom Land, proceeding from tho

Muckaninnio Plains in the east to the Liverpool River near its confluonco with

the Mann River, and thence upstream, past Cuthbertson Falls which he named, to

the southern margin of the Shoot area. He recorded the presence of "sandstone,

slate, conglomorato and diorito" along the Liverpool River. Brown (1908)

travelled along tho north coast of Arnhom Land in tho steamer "Federal" and

mado notes on the geology of tho Liverpool River estuary.^Love (1911)

travollod from the Muckaninnio Plains to tho north-west corner of the Sheet

area, recording granito in the central and north-wostorn parts of the area and

sandstone elsewhere along his course. Gray (1915) oxamined tho granito

exposed in the north-west.
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The adjoining Shoot aroas havo boon mapped by the Bureau of Mineral

Resources - Alligator Rivor botwoon 1953 and 1957 (Dunn, 1963);, tho remainder
during 1962 - Mount Marumba (Roberts and Plumb, 1963); Junction Bay (Rix, 1963);

and Arnhom Bay and Govo (Dunne -t, 1963).

Prior to the 1962 field work a photogoological map of the Milingimbi

Shoot aroa was prepared by Rukor (1962). Much of the interpretation is rotainod

on the final geological map.

PHYSIOGRAPHY 

Two major physiographic units occur in the Milingimbi Shoot area (soo

figuro 1); those arc the Arafura Fall, a north-sloping surface providing

drainago to the Arafura Sea, and the Coastal Plain (Roberts and Dunn in prop.).

_
The Arafura Fall occupios tho southorn and north-wostorn parts of the

Shoot area and extensive parts of adjoining Shoot aroas. It comprises dissoctod,

elevated country and contains most of the rock exposures present in the area.

Within the Arafura Fall sandstones of the Kombolgio Formation form an area of

conspicuously groator elevation than other rocks. This area is delineated on

figure 1 and, following common usage, is termed the Arnhom Land Platoau. The

Plateau is extremely dissected - in places the main watorcoursos form gorges

up to 300 foot deep (see plate 1), whilo the tributaries, commonly incised along
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joints and faults, form similar features. The intensity of tho jointing in the

sandstones of the Kombolgie Formation contributes to a very high permeability

and helps control surface run-off. The margin of the Plateau is generally

marked by a scarp; in the west it is up to 400 feet high, but in the east it

Is usually only about 50 feet high. The base of the Plateau is about 200 feet

above sea level, while elevations within the Plateau rise to above 1250 feet in

the south-western corner of the Sheet area.

Plato 1 Liverpool River - Arnhem Land Plateau.
Rucks exposed are horizontal arenites
of the Kombolgie Formation.

The parts of the Arafura Fall lying outside the confines of the Arnhem

Land Plateau, the Undifferentiated Arafura Fall (see figure 1) ) comprise

undulating hilly country and broad soil covered plains, the topography varying

largely in response to the lithologies of tho underlying reeks. The Buckingham

Bay Sandstone and Raiwalla Shale form low rises, while the Marchinbar Sandstone

forms a broad discontinuous cuesta striking west-north-west across the north-

eastern part of the Sheet area. Granites in the north-west form low undulating

areas.

The Coastal Plain covers most of the north-eastern part of the Sheet

area. It comprises areas of low relief bordering the coast and extends up to

40 miles inland. Elevations range from sea level to 200 feet. Laterite,

developed on a variety of rocks, probably underlir7.q a great part of the area,

but sand, soil and alluvium obscure it except along watercourses. The Tidal

Flats form part of the Coastal Plain; they occur spasmodically along the

coastline and extend up to 20 miles inland along the main watercourses.
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They are subject to tidal and seasonal flooding and act as repositories for fine

sand, silt and evaporite deposits. Coastal  Sand Dunes occur within the Coastal

Plain, being situated either along the present coastline or up to a few miles

inland, where they represent ancient strand lines. The form and orientation of

the dunes may be due partly to wind action.

Drainage: The main watercourses in the area are the Goomadeer, Liverpool, Mann,

Cadell and Blyth Rivers, all of which drain into the Arafura Sea. In the far

west of the area a watershed (see figure 1) separates the streams draining into

the sea east of Coburg Peninsula from those draining into Van Dieman Gulf.

The drainage pattern probably formed on a Late Cretaceous or early

Tertiary peneplain consisting dominantly of lateritised Cretaceous rocks.

Subsequent uplift and erosion superimposed the streams on the Precambrian and

Cambrian rocks, which because of their diverse lithology and structure, modified

the drainage pattern.

STRATIGRAPHY 

Table 1 contains a condensed account of the stratigraphy of the Sheet

area. The nomenclature used will be fully defined by Dunn and Roberts (in
prep.).

Age of the Units:

Brown (1908) and Jensen (1914) regarded the rocks along the north coast

of Arnhem Land as "Permo-Carboniferous". Gray (1915) considered the basement

rocks to be of Precambrian age, the sandstones of the Arnhem Land Plateau to

be Permo-Carboniferous and younger strata to be Cretaceous. David (1932)

regarded the granites as "older Proterozoic" and the sandstones of the Plateau

as Permian; Hossfeld (1954) placed them in the Lower Proterozoic and Cambrian

respectively,

Walpole (1963) and Dunn (1963) placed the Kombolgie Formation of the

Arnhem Land Plateau in the Upper Proterozoic but subsequently regarded it as

Middle Proterozoic (Davenportion) in age (Walpole et al, in prep.). Dunn (1963)

assigned the Nimbuwah Granite (now the Nimbuwah Complex) to the Lower Proterozoic;

it is now considered that the Nimbuwah Complex is comprised of granites of two

ages, the older being placed tentatively in the Archaean
) the younger tentatively

in the Lower Proterozoic Agicondian System. Recent radiometric age determinations

made at the Australian National University, Webb, McDougall and Cooper (in press)

force the relegation of the Tawallah Group and its stratigraphic equivalents

(including the Katherine River Group) to the lower of the two divisions of the

Proterozoic at present in use in the Northern Terr:;tory.



A sequence of sedimentary rocks unconformably overlying the Katherine

River Group - the Wessel Group - is tentatively regarded as Cambrian in age

because of its stratigraphic relationships and because of the presence of

Scolithus? ("pipe-rock") which is common in Cambrian (and Ordovician) strata

in Central Australia,

ARCHAEAN

The Gunbatgpri Granite, a gneissic biotite granite, is exposed as an

inlier in the Arnhem Land Plateau. It is placed tentatively in the Archaean

because of its gneissic fabric. Lithologically and structurally it is similar

to the older granite of the Nimbuwah Complex.

LOWER PROTEROZOIC (AGICONDIAN SYSTEM) AND ARCHAEAN

The Nimbuwah Complex is an extension of the rocks mapped as Nimbuwah

Granite by Dunn (1963) on the Alligator River Sheet area. The term Complex is

used in place of Granite because granites of two ages are now believed to be

present, although they have not yet been fully delineated. The older part of the

Complex comprises gneissic granite with abundant biotite (which occurs as clots)

and hornblende. In places the granite is porphyritic. The younger part of the

Complex is a massive two-feldspar granite with small proportions of biotite

and hornblende; in places it has a finely crystalline equigranular texture.

A large part of the area mapped as granite is covered with residual soil.

LOWER PROTEROZOIC

The Lower Proterozoic strata of the Sheet area were deposited in the

McArthur Basin which extended from Arnhem Land in the north to beyond the

Queensland border in the south - see noborts &Dunn (in prep.).

Katherine River Group:

The Kombolgie Formation is a dominantly arenaceous unit but contains two

volcanic members - the Goomadeer Volcanic Member and Nungbelgarri Volcanic Member.

The Goomadeer Volcanic Member is lenticular and rests unconformably on rocks of

the Nimbuwah Complex. Where it is absent from the succession quartz sandstone

of the Kombolgie Formation rests directly on the older rocks. The sandstone is

medium grained, white and blocky to massive; thin beds of quartz pebble-

conglomerate occur within the sandstone and locally at its base. It is overlain

by basalt of the Nungbalgarri Volcanic Member. In places a thin bed of quartz

sandstone is interbedded with the basalt.^The Member also crops out on the

Alligator River Sheet area (Dunn, 1963), but although delineated it was not

named. Above the Nungbalgarri Volcanic Member the Formation comprises

interbedded white, pink and purple quartz sandstone and feldspathic sandstone.

In the south-western part of the Sheet area the upnermost beds of the Kombolgie

Formation grade laterally into beds of the McKay Formation.
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The McKay Formation differs from the uppermost beds of the Kombolgie

Formation by being more ferruginous, more feldspathic and vertically more variable

in lithology. The lateral boundary of the McKay Formation is somewhat arbitrary

but the base of the unit is lithologically well defined.

The Cottee Formation conformably overlies the McKay Sandstone in places,

and in others conformably overlies the Komtholgie Formation. It is overlain with

probable unconformity by the Shadforth Sandstone - (an unconformity between the

two units has been mapped on the Mt. Marumba Sheet area (Roberts and Plumb,

1963)). The unit is poorly exposed but the outcrops available indicate that it

is comprised mainly of dolomitic siltstone, siltstone, shale, sandstone,

dolarenite, dolomite and possibly basalt.

The Shadforth Sandstone consists dominantly of quartz sandstone, which

in places is slightly feldspathic. The Sandstone becomes glauconitic towards

the top.

On the adjoining Mount Marumba Sheet area, the Shadforth Sandstone is

overlain conformably by the McCaw Formation (Roberts & Plumb, 1963), but on the

Milingimbi Sheet area this unit is not exposed due to soil cover and overlapping

of unconformably overlying beds. The Formation consists of dolomitic siltstone,

shale and fine grained sandstone interbedded with dolomite.

The Gundi Greywacke (formerly the Gundi Greywacke Member of the Diljin

Hill Formation) unconformably overlies the Shadforth Sandstone (and the unexposed

McCaw Formation). On the Milingimbi Sheet area quartz sandstone is dominant in

the unit although some feldspathic sandstone and quartz-greywacke beds are present.

Spheroidal Beltonella-like forms occur in two isolated outcrops of sandstone

mapped tentatively as Gundi Greywacke two miles west of the Blyth River at

Latitude 12 053 1 S.

UPPER(?) PROTEROZOIC

Dolerite Intrusions: Numerous dolerite sills and dykes intrude the Katherine

River Group strata. On the Mount Marumba Sheet area (Roberts & Plumb, 1963)

similar sills and dykes intrude rocks of the Upper(?) Proterozoic Roper Group

and were faulted, folded and eroded with those rocks prior to the deposition

of the Wessel Group.

CAMBRIAN(?)

The Cambrian(?) rocks of the Sheet area were deposited in the Arafura

Basin (see .Roberts & Dunn, in prep.), in the northern part of Arnhem Land. The

south-western part of the Basin lies within the Milingimbi Sheet area. Ekposures

of the rocks occur in the north-eastern half of the Sheet area.

Wessel Group: The exposed succession of Cambrian(?) rocks is termed the Wessel

Group and has been divided into four formations.
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The Buckingham Bay Sandstone is the basal unit of succession. It

comprises alternating medium-grained massive purple quartz-greywacke, quartz

sandstone (containing Scolithus) and flaggy fine grained micaceous quartz

greywacke.

The Raiwalla Shale forms the major part of the Wessel Group. The

unit consists dominantly of fissile grey, green and purple shales. Laminated

purple-grey fine grained slightly dolomitic sandstone with interbeds of fissile

brown-purple siltstone and white, ripple marked, cross bedded quartz sandstone

occurs towards the top of the unit.

The Marchinbar Sandstone conformably overlies the Raiwalla Shale and

consists of flaggy, thin bedded, medium grained white quartz sandstone and

slightly feldspathic sandstone.

The Elcho Island Formation is exposed only in one small area along the

eastern margin of the Sheet area. The exposure, which is at the base of the

unit, contains fine grained micaceous glauconitic sandstone with interbeds of

friable white medium-grained quartz sandstone. On the Wessel Islands - Truant

Island Sheet area (Plumb, 1963) and on the Arnhem Bay - Gove Sheet area

(Dunnet, 1963) interbedded dolomitic siltstone, chert, chert-breccia and

dolomitic sandstone overly these beds.

LOWER CRETACEOUS

The Mullaman Beds unconformably overly rocks of the Weasel Group and

on fossil evidence (Skwarko, 1963) are placed in the Lower Cretaceous. The rocks

are horizontal and commonly deeply lateritised; areas where complete

lateritisation has occurred have been mapped as laterite.

CAINOZOIC

Cainozoic laterite, lateritic soils and ferricrete are widely distributed

in the Sheet area. Laterite formed on a late Cretaceous or early Tertiary

erosion bevel (probably a peneplain with scattered inselbergs). The Cretaceous

rocks were particularly susceptible to lateritic alteration and much of the

existing laterite appears to have been derived from them. Residual soils

developed on laterite have, for mapping purposes, been included with laterite as

has ferricrete which is thought to have been derived primarily from the erosion

of laterite. EXposures of ferricrete are most common along the coast and in the

banks of streams flowing across the Coastal Plain.

Weathering and erosion subsequent to the uplift of the lateritized

surface has led to the development of residual soil; the deposition of sand and

soil over extensive areas; and the development of coastal sand dunes.

Riverine alluvium and coastal silt, sand and evaporite deposits are

extensive in the north-eastern part of the Sheet a2ea. The coastal deposits have

been differentiated from the normal riverine alluvium on the accompanying map.
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STRUCTURE

The main structural features of the area are shown on figure 2.
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Archaean and Lower Proterozoic (Agicondian) granites form the basement

to the Proterozoic sedimentary sequence. The Archaean rocks have a distinct

gneissic fabric but insufficient observations have been made to establish the

orientation of the stress field or fields which have - been operative. However
the Archaean(?) Myra Falls Metamorphics, which crop out on the adjoining

Alligator River Sheet (Dunn, 1963) 1 have been folded about an east-west axis,

being distinct in this respect from the overlying sediments of the Agicondian

System which were folded about northerly to north-westerly axes.

The McArthur Basin strata dip gently to the southeast and south;

dips over 50 are rare. Two long faults, but with little displacement occur in

the western part of the Sheet area. They strike at about 060 0 in contrast to a

group of small faults in the southern part of the area which strike mostly at

030° . Several minor faults, particularly in the north western part of the Sheet
strike at 330° .

Jointing is intense in the arenites of the Kombolgie Formation; the

most prominent directions are 120 0 , 300 , 45 0 and 600.
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Three miles west of the Liverpool River, at latitude 12 024 1 S, a

circular structure one mile in diameter forms a ridge rising from a sandy plain

which is underlain by sandstones of the Kombolgie Formation. The ridge is up to

50 1 high and is composed of angular fragments of sandstone from 3" to lon across
set in a sandstone matrix. The structure could possibly represent the rim of

an ancient meteorite crater.

The Cambrian(?) rocks, d:Iposited in the Arafura Basin q dip gently
northwards in the eastern part of the Sheet area and gently to the north-east
in the western part. No faults or folds have been distinguished but minor

faults and flexures may be present.

The Lower Cretaceous rocks are horizontal; minor faults occur locally.

GEOLOGICAL HISTORY 

The oldest rocks in the Sheet area, the Gunbatgari Granite and the

gneissic granite of the Nimbuwah Complex suffered deformation either during their

formation or subsequently but prior to the intrusion of the Agicondian granite.

The latter (the massive equigranular part of the Nimbuwah Complex) may have been

emplaced during the same time interval as many of the granites of the Pine Creek

Geosyncline (Walpole et al, in prep.).

Following a period of erosion of the Archaean - Lower Proterozoic terrain,

regional subsidence resulted in the development of the McArthur Basin, which,

beginning in post-Agicondian times, became the site for the deposition of immense

volumes of sediments, varying considerably in thickness from place to place

within the Basin. In the Milingimbi Sheet area the Basin probably contained

about 4000 feet of sediments, mostly of the Katherine River Group, probably with

thin representatives of the Mt. Rigg Group (Lower(?) Proterozoic) and Roper Group

(Upper(?) Proterozoic) (see Roberts and Dunn, in prep.). In a trough to the

east over 40,000 feet of sediment accumulated. Variations in the balance

between the rate of subsidence of the Basin and the rate of supply of sediments

led to the development of several unconformities in the McArthur Basin succession.

The unconformities are mostly restricted in extent although the unconformity

between the Mount Rigg and Roper Group is of regional significance.

Dolerite sills and dykes intruded the rocks of the McArthur Basin probably

in a single phase of activity towards the close of sedimentation in the Basin.

The McArthur Basin strata (and the dolerite intrusions) were faulted and folded

in Precambrian times; the rocks of the Milingimbi Sheet area suffered only minor

deformation, while to the east (in the Arnhem-Bay-Gove Sheet area) deformation

was much more intense (Dunnet, 1963).

The deformation was followed by a period of erosion and eventually, in

Cambrian(?) times by the initiation of sedimentation in the Arafura Basin. The

thickness of strata accumulated in the Basin can not be estimated with any degree

of accuracy - calculations based on a regional dip of 1 0 through the exposed part
of the succession give a thickness of 5,500 feet.
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4Deirogenic movements since the deposition of the Arafura Basin strata
resulted in their exposure and -:notben; and, in Lower Cretaceous times, to a
marine transgression and deposf,lion of the MuIllaman Beds. Post Lower Cretaceous
epeirogenic uplift exposed the Mullaman Beds to lateritization and further uplift

initiated the present cycle of ermsion. A comparatively recent Pleistocene(?)

marine transgression, resulting in drowned topography along the north mast of

Arnhem Land, was followed by reg2ession and coastal emergence in very resent times;

the latter produced the large areas of estuarine alluvium and evaporite deposits
above the present day tidal range.

ECONOMIC GEOLOGY 

No economic mineral occurrences apart from water are known in the Sheet
area although discoveries in adjacent areas suggest that exploration for bauxite
may be warranted.

Water

Surface water is plentiful in the area - the major watercourses contain

numerous large Permanent waterholes' which are replenished annually and numerous

springs occur throughout the area, Notable among the latter are the springs

which provide flowing water to Jungle and Guyuyu Creeka,
Bauxite

Bauxite occurs extensively along the coastal districts of Arnhem Land,

Occurrences of silica rich bauxite have been noted on Elcho Island (Plumb, 1963),
where they are associated with laterite developed on rocks of the Elcho Island,

•^,
Formation., It is possible that similar deposits obscured by soil, sand or

alluvium may occur on the Milingimbi Sheet area.

Petroleum

! .Wade (1924) reported on bitumen occurrences on!Elcho Island in rocks near
.

the base of.the Elcho Island. Formation (see Dunnet, 1963). Until the present
survey the existence of the Arafura Basin as a geologic entity was not known.
Its possible Palaeozoic age, its leek of

: majOrstructural deformation and the
apparent marine origin of the strata it contains make the Basin worthy of further

investigation as.a potential site of petroleum accumulation.'

In August, 1963 the author examined the supposedly
bituminous strata on Elcho Island but was unable to confirm
Wade's 1924 report.^However numerous small, flat fi cikkes"
of pliable bitumen were found along the beaches on the west
coast of the Island, but they appear to have been washed up
from the sea under the influence of the north-west monsoon.
The source of the bitumen is unknown.

N,L
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