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INTRODUCTION

- The Blue Mud Bay - Port Langdon 1:250,000
Geological Sheet area lies wholly within the Arnhem Land
Aboriginal Reserve, in the north-eastern part of the Northern
Territory; it contains the Blue Mud Bay and the western third
of the Port Langdon 1:250,000 Sheet areas. It lies between
latitudes 13°00'S and 14°00'S and longitudes 135°00'E and
137°00'E,

The only permanently inhabited settlements in the
Sheet area are the Groote Eylandt and Umbakumba Mission Stations,
both on Groote Eylandt, The population of these settlements is
about fifteen Europeans and a few hundred aborigines,

Access to the Sheet area is poor, Groote Eylandt.
Mission is accessible by sea and air, and a vehicle track links
it to Umbakumba Mission, The mainland can be reached by sea
although no landing facilities exist, and 4-~wheel-drive vehicles
can travel overland from Mainoru Station to the south-west, or
Rose River Mission to the south, during the dry season only;
no vehicle tracks exist on the mainland within the Sheet area,
A small landing field, suitable only for light aircraft in dry
weather, and lacking any facilities, is situated on the
Koolatong River flats, A weekly air service connects Groote
Eylandt Mission with Darwin.

The average annual rainfall for the Sheet area is
between 45 and 50 inches, Most of the rain falls during the
summer months, from December to May, under the influence of the
north-west monsoon. Maximum daily temperatures range from
about 90°F to 95°F in December to about 80°F in June; minimum
temperatures range between about 80°F and 60°F for the same
.months.
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Maps and air photographs of the Sheet area available
during 1962 were air photographs at a scale of 1:50,000 flown
by the Royal Australian Air Force in 1950; uncontrolled
photomosaics of Blue Mud Bay - Western Extension and Blue Mud
Bay ~ Eastern Extension at a scale of approximately 4 miles to
1 inch; planimetric maps of Blue Mud Bay and Port Langdon
Sheet areas at a scale of 1 to 250,000 prepared by the Royal
Australian Survey Corps from a controlled, photo-scale, slotted
template assembly. The gedlogical map was compiled on a photo~
scale trace of this assembly and reduced to 1:250,000 scale,

Previous Investigations

In 1803 Matthew Flinders (1014) noted thc general

geological and physiographic features of the islands and coast

of Blue Mud Bay whilst charting the coast-line of Australia, In
1818 King (1826) made similar observations along the coast of
Arnhem Land, W.H, Fitton (1825), in an account of the geology
of parts of the Australian coast, included detailed descriptions
of rocks from Arnhem Land, based on specimens and information
supplied to him by Flinders and by King.

Lindsay passed through the Sheet area in 1883 during
his survey of Arnhem Land and made numerous observations of
the rocks in the Walker River/Parsons Range area (Lindsay 1884,

'1887), he mentioned that a prospecting party led by Walker had

been in the area during 1875, Brown (1908) and Jensen (1914)
visited Blue Mud Bay and Groote Eylandt by sea and made geologic-—
al notes, Love (1911) and Murphy (1912) led prospecting

parties on the mainland of Arnhem Land and gave sketchy accounts
of the geology.

In 1954 the Broken Hill Pty Co, Ltd made a
reconnaissance survey of the eastern part of Arnhem Land and
determined the basic structure and stratigraphy of the area
(Crohn, 1956); +this work provided a basis for a photogeological
map of the Blue Mud Bay - Port Langdon Sheet area produced by
Ruker (1962), In 1955 Dixon, of Frome-Broken Hill Co, Pty
Ltd made a reconnaissance survey of the Gulf of Carpentariaj;
he visited Groote Eylandt and noted the unconformity at the
base of the Groote Eylandt Beds (Dixon, 1956),
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During 1958 the Bureau of Mineral Resources
conducted an underwater gravity survey along part of the
Northern Coast of Australia; several measurements were made
in the Blue Mud Bay - Port Langdon Sheet area (Williams and
Waterlander, 1958). A reconnaissance airborne magnetometer
survey of the Gulf of Carpentaria (including part of the Sheet
area) was completed for Delhi Australian Petroleum Ltd in 1962
(Hartman, 1962).

These notes and the accompanylng geological map are
based on a regional survey of Arnhem Land by geologists of the

Bureau of Mineral Resources during 1962,

PHYSIOGRAPHY

The Sheet area contains parts of the three major
physiographic divisions of Arnhem Land - the Arafura Fall,
the Gulf Fall, and the Ccastal Plain (Roberts, Dunn, & Plumb,
in prep.). Their distribution is shown in Figure 1.
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Gulf PFPall: The Gulf Fall is defined as the dissected hilly

country with moderate to strong relief drained by streams flowing
into the Gulf of Carpentaria; a watershed in the north-western
part of the Sheet area divides it from the Arafura Fall,
Elevations within the Gulf Fall range from 1100 feet in the
Parsons Range to sea-level along the coast. The present
topography is controlled mainly by the differential erosion of
the bedrock. Three physiographic units -~ the Main Ranges,

the Walker Plateau and the Groote Eylandt Plateau -

have been differentiated on Figure 1.

The Undifferentiated Gulf Fall is an area of
undulating and hilly country bordering the Main Ranges and
Walker Plateau and with relief ranging between about 50 and 150
feet, Most of this area is underlain by rocks of the McArthur
Group, although exposures of Roper Group occur in the south-west
and scattered mesas of Cretaceous rocks are present throughout,

The topography ranges from long parallel strike ridges in

folded areas to low rounded hills in areas of flat-lying rocks.
The elevation reaches a maximum of 550 feet in the south~west and
gradually decreases eastwards to where the outcrops disappear
beneath the Coastal Plain,

The Main Ranges are the Bath Range, in the central
part of the Sheet area, and the Parsons Range, which forms the
watershed between, and lies within, the Gulf Fall and the
Arafura Fall, in the north-west, The Bath Range is an elongate,
north-trending dissected plateau of flat-lying rocks at the
axis of a broad syncline; elevations range up to 500 feet and
the relief above the surrounding country is up to 350 feet,

The Parsons Range consists of a series of prominent north-easter-

ly strike ridges of resistant sandstones of the Parsons Range
Group; in the north these ridges trend into a small plateau
of shallower dipping sandstone, Elevations range from 800
feet in the south to 1100 feet in the north; relief varies from
about 400 feet near the Walker Plateau to 900 feet around the
upper Koolatong River,

The Walker Plateau, a dissected depressed plateau

surrounding the headwaters of the Walker River, has a bedrock

of horizontal Lower Cretaceous rocks with inliers of Proterozoic
rocks in the valleys; much of the area is now covered by sand,

The elevation of the Plateau, which is partly surrounded by

the higher Main Ranges, varies from about 350 to 500 feet; the

elevation of the river bed ranges down to about 170 feet,
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The Groote Eylandt Plateau is a rugged dissected
plateau with elevations ranging up to 400 feet; it is composed
of horizontal rocks of the Grooté Eylandt Beds, Cliffs up to
150 feet high are common along its margins.

Arafura Fall: The Arafura Fall is confined to the north-west

of the Sheet area and contains the western part of the

Parsons Range, of the Main Ranges. The bedrock of the area,
outside the Parsons Range, is folded Roper Group rocks

and dolerite sills, with scattered thin outliers of Cretaceous
rocks. Relief is low; scarps, when present, are usually only
about 50 feet high; elevations range from about 250 to 500 feet,
Scarps and mesas occur where resistant sandstones crop out, and
low rounded hills are formed where soft units, such as the
Mainoru Formation, crop out. Much of the area is now covered
by soil.

Coastal Plain: The Coastal Plain is an area of low relief which

borders the coast and extends up to 60 miles inland, The
surface slopes gently seawards and elevations range from sea-
level to about 300 feet around the headwaters of the Rose River,
The bedrock is mostly laterite, which has formed on a variety
of rocks, but mainly on Cretaceous siltstone. Most of the
Plain is now covered by sand and the laterite is exposed in
small scarps, up to 30 feet high, along the coastline, Maximum
relief is developed to theeast of the Baiguridji River where
the géneral level of the laterite surface rises towards the
north, ZErosion has, in places, produced relief of up to 100
feet. .

The Tidal Flats occur within the Coastal Plain:
they are low~lying areas near the coast subject to seasonal and
tidal flooding. The flats represent emerged lagoons in which
deposits of silt, fine sand, and evaporites have accumulated;

small, meandering tidal creeks cross them,
Extensive Coastal Sand Dunes occur along the northern

part of the mainland coast and along the east coast of Groote
Eylandt, The dunes, which are up to 250 feet high, have been
built up by wind action from beaeh sand deposits stranded by
marine regression,
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Drainage: The Arafura Fall is drained by the Goyder River and
its tributaries, a north-flowing system which enters the
%rafura Sea on the northern coast of Arnhem Land, The Gulf
Fall and Coastal Plain are drained by the Koolatong, Walker, and
Rose River systems, and by numerous minor streams flowing into
@he Gulf of Carpentaria,

; Within the Coastal Plain a simple pattern of
¢onsequent streams has developed sub-perpendicular to the
éoastline. In the Arafura Fall the major streams arec super-
imposed consequent streams; the minor subsequent streams form
a dendritic pattern, The major streams in the Gulf Fall are
also superimposed, but the subsequent streams are controlled

by the structure of the Proterozoic rocks,

| STRATIGRAPHY

The stratigraphy of the Sheet area is summarized in
Table 1, It will be fully desoribed and defined in Roberts
et al, (in prep.),

PRECAMBRIAN

Within the Sheet area extensive exposures of e
Precambrian rocks occur, Reeent radiometric age determinations
made at the Australian National University (Webb, McDougall,
& Cooper, 1963) indicate that the Tawallah Group (Dunn, Smith,
& Roberts in prep.), a lateral equivalent of the Parsons Range

Group, contains rocks ranging in age from a minimum of 1480 m.y.
ﬁo older than 1600 m.y. For the present these dates are

ﬁaken to indicate a Lower Proterozoie age for the Parsons

Range Group. Recent determinations made on rocks from the
Roper Group (McDougall, pers. comm.) arec considered by the
present authors to indicate an Upper Proterozoic age for the
Group.

f The ages assigned to the older rock units are based
Qntirely on their structural and stratigraphic relationships.
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Archaean

The Myaoola Granite, which is exposed on a
peninsula between Trial and Myaoola Bays in the north-eastern
part of the Shect area, is oharacterized by a foliation, garnet
(or biotite after garnet), and two feldspars, one of which
is porphyritié. It is probably related to the Bradshaw Granite,
exposed to the north in the Arnhem Bay -~ Gove Shect area
(Dunnet, in prep.).

Lower Prouterozoice¢ and Archaean

_ &he Mirarrmina Complex consists of igneoué and
metamorphié rocks exposed to the north of the Parsons Range,
Although the contacts are obscured by faulting it is likely
that most of the complex is unconformably overlain by the
Ritarango Beds,

-The oldest rocks of the Complex are foliated and
folded garnetiferous gneisses and granites, porphyritic in
potash feldspar; in the Arnhem Bay - Gove Sheet grea
(Dunnet, in prep.) the rocks are associated with low-grade

metasedinents. They are probably Archaean.
The gneisses and granites have been intruded by
stocks of massive gabbro and dolerite, and reaction of the

éneisses and granites with the £a51c magma has formed large

amounts of diorite; intense hybridizatlon is developed
adjatent to the contacts, which are chilled. The basic rocks
are massive to weakly foliated in outcrop, with a varying
colour index and quartz content, Thin sections indicate a
composition range from .tonalite to meladiorite and gabbro,
Mafic inclusions or segregations are common; pyrite and
chalcopyrite are common. Thé gabbro may be Archaean
in age, but is more likely Lower Proterozoic,

Large dykes trending north-north-east and small gggcks
of massive quartz-feldspar-porphyry have intruded these older 7
The porphyry is characterized by rounded, resorbed, and embayed
quartz phenocrysts up to half an inch in diameter and large
spherical feldspars up to one inch in diameter, set in a fine-
grained siliceous groundmass, Hybrid rocks occur at the
contact of the porphyry with the gabbro. The youngest rocks
of the Complex consist of numerous north-north-easterly dykes of
pyritic dolerite intruded along shear zones in the Complex;
they appear to intrude the Ritarango Beds. The quartz-
feldspar porphyry may be co-magmatic with the Fagan Volcanies
and the dolerite dykes with a laccolith intruding the Fagan
Volcanics, and both are thus probably of Lower Proterozoic age.
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Lower Proterozoicd

The Grindall Metamorphics are undifferentiated

geosynclinal sediments which have been highly folded and
shbjected to low-grade regional métamorphism. They are
exposed on islands in Blue Mud Bay and on the mainland near
Grindall Point, Their grade of metamorphisn (greenschist
fécies) is considered evidence of a distinct structural break
between them and the older Myaocla Granite, The Metamorphics
are intruded by the Caledon Granite. ‘
The Caledon Granite, which is exposed near the
coast, is a massive granite with low biotite content and no
foliation, It shows many features of a high-level granite
and intrudes the Grindall Metamorphios and the Myaoola ,
Granite, One thin section contains fayalite and serpentine
with minor amounts of augite and orthopyroxene; potash feldspar
is more abundant than plagiocldsés The Granite is probably

co-magmatic. with the Bickerton Volecanics.
The Ritarango Beds are exposed only in thé north-

western part of the Sheet area and no relationships with the
Grindall Metamorphics or the Caledon Granite are known,
Although intensely faulted, the Beds and the overlying Fagan
Volcanics are not strongly folded, and are therefore probably
younger than the Grindall Metamorphics, The base of the unit
is not exposed; the ekposed section consists dominantly of
arenites and is about 1O,OOOAfeet thick, Local shearing and
quartz veining is common,

The Fagan Volcanics unconformably overlie the

Ritarango Beds, The unit contains three main volcanic flows
interbedded with sediments, The lower flow is overlain by
massive purple ashstone, in places containing numerous interbeds
of quartz sandstone; the middle flow is overlain by alternating
beds of purple tuffaceous shale and feldspathic quartz sandstone,
in which the third flow is interbedded near the top of the unit.
The presence of compaction bands in outcrop and the thickness
and extent of individual flows suggests that the volcanics

may be welded ash-flows, Thin sections show them to have

a rhyolitic or trachytic composition with phenocrysts of quartz
and potash feldspar in a fine-grained felsic or feldspathic
groundmass, No ignimbritic texture is present.
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The Biekerton Volcanics are exposed only in the
coastal parts of the Sheet area and consist of massive red

porphyritic dcid igneous rocks, From their similarity in
appearance and stratigraphic position to the Fagan Volcanics
they are considered to be of similar age. Thin sections show
phenocrysts of sericite after plagioclase, quartz, and
serpentine after (?) olivine; the groundmass is a micrographif:
intergrowth of quartz and alkali feldspar, The presence 'of
olivine suggests that the Volcanics are co-magmatie with the
Caledon Granite,

The Sheridan Formation is exposed in a few isolated
localities around the headwaters of the Koolatang River; the
sediments are small valley infillings derived from the erosion
of the unconformably underlying Fagan Volcanics., The unit is
unconformably overlain by the Mattamurta Sandstone,

McARTHUR BASIN SUCCESSION
Unconformably over the older rocks of the Sheet
area a thick succession of sediments was deposited in the

McArthur Basin, which extends from the northern coast of Arnhem
Land, southwards to beyond the Northern Territory / Queensland
Border (Roberts et al, in prep.), In the Sheet area this

- succession has been divided into three Groups - the Parsons

1)

Range, McArthur, and Roper Groups; the Groote Eylandt Beds are
considered a lateral equivalent of the rocks of the Parsons
Range Group, In the Sheet area most of the McArthur Basin
sediments were deposited in a central, more deeply subsiding,
north-trending belt; to the west, in the Mount Marumba Sheet
area (Roberts & Plumb, 1963 ), the total succession is
thinner and to the east, on the coast of Blue Mud Bay, the
section is considerably thinner than in the central belt,

LOWER PROTEROZOIC

The Groote Eylandt Beds crop out on the islands and

coast around Blue Mud Bay. In the north the exposed section is
only about 300 feet thick: a thin basal conglomerate is overlain
by 50 to 100 feet of flaggy, reddish-brown, migaceous sandstone,
succeeded by flaggy and blocky, white cross-~bedded quartz
sandstone,
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A facies change occurs at the northern end of
Bickerton Island and the section thickens markedly to the
south-east to about 2000 feet on Groote ILylandt. The lower
part consists of massive, grey to puwrple-brown, pebbly sandstone,
Feldspar, clay after feldspér, and white clay matrix are
abundant and quartz pebbles up to one inch in diameter éccur
throughout; very large scale cross-bedding is eharactefistic.
Massive boulder conglomerate occurs in places; rounded boulders
of Bickerton Volcanics and sandstone similar to the Groote
Eylandt Beds, up to five feet in diameter, are present. These
impure basal rocks grade upwards into blocky, eross-bedded,
white and pink quartz sandstones, which are the youngest beds
exposed on Groote Eylandt,

Parsons Range Group: Exposures of the Parsons Range Group in

the Sheet area are oconfined to the Parsons Range, The Group
contains mainly quartz arenites, although lutites and
carbonate~lutites occur in the upper half,

The Katherine River Group to the west (Walpole, Malone,
Dunn, Randal, & Yates, in prep., and Roberts et al,, in prep. ),
the Tawallah Group to the south (Dunn et al., in prep{), and
the Groote Eylandt Beds to the east, are regarded as
stratigraphic equivalents of the Parsons Range Group., In the
central subsiding belt of the McArthur Basin the Group is about
20,000 feet thick. The Groote Eylandt Beds in the east are
only 300 fecet thick; and to the west in the Mount Marwmba
Sheet area (Roberts & Plumb, 1963) the Katherine River Group
is about 9000 feet thick.

The Mattamurta Sandstone is the basal unit of the
Group and consists dominantly of quartz sandstone and '

feldspathic guartz sandstone with a maximum thickness of about
10,000 feet. It is overlain by the Badalngarrmirri Formation,
consisting of quartz sandstone beds up to several hundred feet

thick alternating with beds of less resistant siltstone and
fine-grained sandstone from 200 to 300 feet thick, The
overlying Marura Siltstone consists mainly of fine-grained

sediments containing varying proportions of dolomite, It is
usually poorly exposed. The more resistant Fleming Sandstone,

at the top of the Group, is a jointed, medium to coarse-~
grained quartz sandstone, The lower part of the unit is
characteristically flaggy and thin-bedded,
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LOWER(?) PROTER0ZOIC
McArthur Group: The McArthur Grbup is exposed mainly to the

south and east of the Parsons Range, These rocks, toggther
with a small northerly extension into the Arnhem Bay / Gove
Sheet area, represent the northernmost exposure of rockb of the
McArthur Group, although possible stratigraphic equival?nts
(upper part of'the Habgood Group) oceur farther to the north
(Dunnet, in prep.). The Group is very extensive in the
southern part of the Carpentaria Province (Dunn et al., in prep).

In the Blue Mud Bay / Port Langdon Sheet area a
maximum thickness of about 12,000 feet was deposited in a
north-south belt between the Parsons Range Fault Zone and-the
Koolatong Fault Zone; to the east of the latter the only
units present, the Bath Range Formation, Baiguridji Formation,
Yarrawirrie Formation, and Blue Mud Bay Beds, thin to only
about 1500 fecet total thickness, West of the Parsons Range
Fault Zone, in the Mount Marumba Sheet area (Roberts & Plumb
in prep,), the Dook Creek Formation, a probable stratigraphic
equivalent of the McArthur Group, is only about 1000 feet thick,

By analogy with rocks deposited elsewhere in the
McArthur Basin most of the McArthur Group rocks in the Blue
Mud Bay- Port Langdon Sheet area are thought to have been
deposited in a fore-reef environment,

In the eastern part of the Sheet area the Blue Mud
Bay Beds overlie the Groote Eylandt Beds with apparent
conformity and appear to be overlain conformably by the
Baiguridji Formation, Although the section is thinner, the
succession in the Blue Mud Bay Beds resembles the Zamia Creek
Siltstone and Yarrawirrie Formation. It is not known whether
the beds are a stratigraphic equivalent of part, or all, of the
McArthur Group below the Baiguridji Formation; lithologies
suggest they may simply be the result of an overlap of the
Zamia Creck Siltstone and Yarrawirrie Formation on to a stable
shelf, ‘ |

The basal unit of the McArthur Group in this Sheet
area is the Koolatong Siltstone, Siltstone and dolomitic
-siltstone dominate the lithology of the unit; particularly

in the lower half, while higher in the sequence flaggy to
massive dolomite, chert breccia, and algal dolomite become
locally prominent, particularly in the Strawbridge Creek area,
Thin interbeds of fine-grained sandstone occur throughout.
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The Strawbridge Breccia is composed entirely of

massive chert breccia containing angular fragments of banded
chert in a chalcedony matrix. It is resistant and well
exposed., Overlying the Strawbridge Breccia is the Vauggton
Siltstone, which consists almost entirely of fine-grained
fissile and flaggy thin-bedded rocks. The lower part of the
unit contains dolomitic siltstone, with minor interbeds of
aolomitic fine-grained sandstone, chert and dolomite; the upper
part consists of distinctive black shale, Therverlying
Conway Formation contains persistent beds of algal chert, The

‘algae form colonies which occur in single beds over wide

areas, Associated with the beds of algal chert are laminated
cherty siltstone and dolomitic siltstone,

The Zamia Creck Siltstone consists of regular inter-
laminated chert, cherty siltstone, and dolomitic siltstone.

Graded bedding is a common feature of the uniti The overlying
Yarrawirrie Formation is distinguished from the Zamia Creek

Siltstone by a flaggy quartz sandstone and a 'chert fragment
sandstone', a rock containing abundant angular chert fragments
and quartz grains set in a silty matrix. Mushroom-shaped
growths of botryoidal quartz and lenses of algal chert occur
within the unit,

The Baiguridji Formation crops out very poorly in a

'valley between the Yarrawirrie Formation and Bath Range

Formation, Dolomitic siltstone occurs at the base, overlain by
flaggy purple to pink, micaceous fine-grained sandstone and
siltstone, The top has flaggy, grey-green, fine cherty
sandstone and siltstone which commonly crop out in a cliff
or scarp beneath the resistant Bath Range Formation.

The Bath Range Formation contains a diversity of rock

types. The base is marked by two or three bands of massive
white to‘pale grey rhyolite, Higher up in the unit pelletal
dolomite and pelletal chert (silicified pelletal dolomite?) are
characteristic., Interbedded with these are laminated dolomitic
siltstone, flaggy fine-grained feldspathic sandstdne, chert
sandstone, chert breccia, and interlaminated siltstone and
chert,
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The few small outcrops of the Kookaburra Creek

. Formation which underlie the Roper Group in the south—wéstern
corner of the Sheet area are characterized by the abundénce of
oolitic chert. No definite relationship is visible between
the Kookaburra Creek Formation and the Bath Range Formation,
which is inferrsd to uwnderlie i, The Kookaburra Creek
Formation is the only unit of the MeArthur Group which can be
traced in oubtcrop beyomd the soutiiern border of the Sheet areas
it provides a iink wiih the McArtlur Group succession to the
south, '

UPPER(?) PROTEROZQLC

Roper Group: The Reper Group, which is composed of alternating
sandstone and siltstone, is about 2000 feet thiek in the Blue
Mud Bay - Port Langdon Sheet area, cdmpared with 6000 feet
farther south on the Urapunga Sheet area (Dunn, 1963).
Associated with this northward thinning there is a general

increase in the proportioﬁ of silty rocks within the Group,
The Limmen Sandstone is the lowest unit of the Group

and unconformably overlies the McArthur Group. A Dbasal
conglomerate, containing pebbles ¢f chert from the McArthur
Group, is present.

The characteristic feature of the generally poorly
outcropping Mainoru Formation ic *the abundance of flaggy,

purple, micaceous shale and fine-grained glauconitie sandstone,
The lower half of the wmit consists largely of flaggy cherty
siltstone and dolomitic siltstone which crop out as prominent
ridges in places,

The contact between the Mainoru Formation and the

overlying Crawford Formation is gradationals in the Blue Mud
Bay - Port Langdon Sheet area the Crawford FPormation contains
much more silt-sized material than farther to the south,
It generally crops out as a smali scarp, controlled by beds of
massive, pink, micaceous quartz greywacke; glauwconite is
characteristic of the unit.

The Abner Sandstone is divided into four members,but
the two sandstone members, the Arnold Sandstone Member and the

Hodgson Sgndstone Member, are not very prominent in the Sheet

area; the Arnold Sandstone Member thins out completely in the
north. The main component of the formation in the Sheet area
is the Jalboi Member, which consists chiefly of micaceous
siltstone and glauconitic micaceous sandstone; only a

few thin quartz sandstone beds occur. The ferruginous
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sandstone of the Munyi Member is not as prominent as in the
Urapunga Sheet area; to the north quartz sandstone and

micaceous shale is present in its place.
The Corcoran Formation only crops out occasionally

in creeks and low rises, It is overlain by the Bessie Creek
Sandstone,which is a useful marker bed and is the youngest unit

of the Roper Group unit in the Sheet area.
Undifferentiated Dolerite Intrusives: Extensive sills oﬁ

dolerite, up to 300 feet thick, and following sirigle beds for
Jarge distances, are common within the Roper Group. ‘The sills
exhibit the same structural deformation as the enclosing
sedimentary rocks, Preliminary radiometric dating (McDougall,
pers, comm,) indicates an Upper Proterozoic age. :

On the east coast of Bickerton Island a small sill of
fine-grained dolerite intrudes the Groote Eylandt Beds; it
shows nc apparent similarity to those intruding the Roper
Group.

Near the headwaters of the Koolatong River a
laccolith of dolerite and diorite intrudes the Fagan Volcanics,
This has been subjected to the same deformation as the
enclosing volcanics and is therefore considered to be of
similar age to the volcanics and to be unconformably overlain
by the Parsons Range Group.

MESQZ0IC
Lower Cretaceous

‘ Thin outliers of horizontal Mullaman Beds unconformably
overlie the Precambrian rocks throughout the Sheet area., The
top of the unit has been eroded off, leaving a maximum section
only about 50 feet thick, Marine and freshwater sediments are
present, Massive quartz sandstone and ferruginous sendstone,

of freshwater origin, generally occur locally in topographically
low arcas, The overlying marine claystone and clayey sandstone
arc more widespread, Exposures around the hecadwaters of the
Walker River contain an abundant shelly fauna of Neocomian age
(Skwarko, 1964); fossil lists are shown in Appendix 1.
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CAINQZOIC
Laterite: A laterite profile is present beneath the sand cover
of the Coastal Plain and is exposed in small scarps bordering
the coast, It has generally developed on Lower Cretacéous
rocks, but is found aiso on Precaumbrian rocks. such as éranite.
The profile .s geunerally dout 20 to 30 feet thick, with a
maximum of about 50 feet. A ferruginous zone consisting of
ferruginous loam, a mottled zone, and a pallid zone comsisting
of white clay, can be recognized., The original texture of the
rock is destroyed in the ferruginous zone and the profile is
truncated by erosion in places, It is probably of Teriiary age.
Large areas, principally the Yarrawirrie Plains in the
south, and the north~western corner of the Sheet area, are
covered by a younger ferruginous cemented detritus ('farricretel)
This is included with laterite on the map.
Soils: Large areas of the Sheet area are covered by alluviun,
residual soils, and sand; they are described in Table 1 and the
physiography of the Coastal Plain,

STRUCTURE

The structure of the Blue Mud Bay - Port Langdon Sheet
areca is dominated by a faulted and folded horst structure
bounded by the Parsons and Koolatong Fault zones, with
comparatively stable blocks to the east and west, A marked
difference in structural style is present between the Archaean
and Lower Proterozoic basement rocks and the overlying
Proterozoic sedimentary rocks, The degree of deformation in
any area is closely related to the thickness of sediment
deposited thare, The Lower Cretacecous rocks are undeformed.

The structure of the Sheet area is illustrated in
Pigure 2,
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(STRUCTURAL SKETCH MAP - BLUE MUD BAY — PORT LANEDoN SHEET ARER
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BASEMENT ROCKS
R Both the Myaocla Granite and the gneissic granite. of
the Mirarrmina Complex are foliated; their structural history
is complex., Outcrops of the lMyaoola Granite are insufficient
to determine a structural pattern, The Mirarrmina Complex

gneisses show no regular fold pattern but schists, farther
north in the Arnhem Bay - Gove Sheet area (Dunnet, in prep.),
have a steep dipping foliation striking about 190°, Later
faulting,'related to that in the Ritarango Beds and Fagan
Volcanics, can be recognised.

' The Grindall Metamorphics are tightly folded, with
dips generally greater than 600; about an axis plunging about
60° to 060°, A slatey cleavage is subparallel to bedding.
Prominent joints are perpendicular to, aAd parallel to, the

axis of folding; faulting is common parallel to these joints,
Only one main folding phase can be recognised.
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. PROTEROZOIC SEDIMENTARY ROCKS
”-?entral Horst Block: The structure of the area between the

Parsons Range and Koolatong Fault Zones is dominated by north-
trending faults and broad folding about north~trending axes,
The intensity of faulting decreases with decreasing age of the
?ocks; this is considered to be the result of a long history of
ieCurrent fault movements rather than a product of depth of
burial. |

: The most intense faulting occurs within the Ritarango
Sandstone where bedding and fold structures are obscured by
numerous shear zones, Two sets of faults are preséent, The
dominant set strikes between 190° and 200° and dips steeply.
The minor faults in this group show right-lateral strike-slip
displacement but this is obscured on the larger faults, such as
those bordering the Mitchell and Parsons Range, by apparent
?ertical displacements up to 25,000 fecet; this movement
probably occurred late in their development,

‘ The second set of faults is a conjugate set of minor

, #aults striking about 300° and 330° and intersecting along

a line plunging steeply to the north., Strike-slip movements
dominate the movement pattern, which shows orthohombic symmetry,
resulting from north-easterly compression. These faults are
best developed in the cores of folds., : :

The structure of the Fagen VOlcanlcs is similar, but
with a decrease in intensity,

Within the rocks of the McArthur Basin 1nten51ty of
faulting decreases markedly and only the major faults persist,
These faults belong mainly to the set striking between 180° ana
200o and dips are steep, Apparent displacements are usually
vertical but right-lateral strike-slip movements do occur.

Within the Koolatong Fault Zone, near the Koolatong River, a

small thrust fault, dipping about 50°W has been observed,
Elsewhere exposures are generally too poor to aecurately
determine the attitude of faults, ‘ o

Development of the McArthur Basin has been controlled
by major faults. The Parsons and‘Koo1étong Fault Zones
appear to have bounded the central belt of major subsidence,
and other faults, such as that bordering the eastern side’
of the Parsons Range, may have been operative also, After
sedimentation, the vertical movements on these ancient faults
have been reversed,

T
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Folding in the area is confined to the development of
broad folds about axes striking between 180° and 210°; dips
generally range between 5° and 200, with steeper dips, up to
vertical, in the vicinity of faults, The main structure is
a large syncline outlined by the Parsons Range with the gastern
1imb faulted out, East of this the area shows numercus broad
folds secondary to feuwlting., . The relatively incompetent
McArthur Group rocks are more folded than the Parsons Range
group.

Western Stable Block: Outcrops in the area west of the Parsons
Fault Zone are almost exclusively Roper Group sediments., The
structure consists simply of irregular warping, with dips of the.

order of 5° %o 100, and minor cross-~-faulting.

Eastern Stable Block: The area occupied by the basement ridge
fo the east of the Koolatong Fault Zone has been very stable
since the folding of the Grindall Metamorphics., The sediments
are subhorizontal, with minor faulting; the present structure
probably reflects the attitude of the original sedimentary
pasin with little subsequent deformation,

GEOLOGICAL HISTORY
The Geoclogical History of the Sheet area is summarized
in Table 2,

ECONOMIC GEOLOGY

Mangenese
The occurrence of manganese on the shores of Blue

Mud Bay was first noted by Flinders in 1803 (Plinders, 1814):
Brown (1908) recorded mangesnese on a beach at Groote Eylandt,
overlying lateritic rocks,

In November 1960, during a reconnaissance visit to
Groote Eylandt by the Bureau of Mineral Resources, hand-picked
specimens of manganese were collected from the vieinity of
Groote Eylahdt Mission; assays indicated grades of better than
50% Mn. Following these results a reconnaissance study was
made of the area in December 1961, and at least five major
deposits wer: located in the vinini%y of the Mission,

AT preeen® the Broken Hill Pty Co. Lid is engaged in
testing the area and extensive deposits of manganese ore are
indicated., No estimate of reserves is available at this stage,

The deposits occur as beds of pisolitic nodular and’
massive material on the flanks of sandstone ranges., Similar
deposits occur on the mainland, but ohly small occurreness have
been noted to date,



19,

Futﬁre Prospects

Extensive deposits of bauxite occur on Gove Peninsula
to the north of the Sheet area (Dunnet, in prep.) associated
with a laterite profile formed cn Lower Cretaceous rocks, The
extensive laterite deposits of the Coastal Plain cn the Blue
Mud Bay - Port Langdon Sheet area must therefore be considered
as likely areas for exploration for bauxite. No bauxitic
laterite has been noted to date and the extensive sand cover
would hamper exploration.,

Syngenetic lead,zinc, and copper mineralization occurs
in the rocks of the McArthur Group in the southern part of the
parpentaria Province and, although no sulphides have yet been
found in the McArthur Group rocks of the Blue Mud Bay - Port
Langdon Sheet area, the similarity of the rocks in the two areas
?uggests that closer exploration is warranted.
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APPENDIX 1

Lower Cretaceous Fossils Collected on Blur Mud Bay -
Port Langdon Sheet Area.

(after S.X, Skwarko, 1964)

Locality Numbexrs T.T., 65,
Locality: 13%23's, 135%01'E.

Fauna:
| Pelecypoda: Lopatinia sp,
Exogyra travesi Skwarko,; 1964.
Pterotrigonia (Rinetrigonia)capricornia
Skwarko, 1963.
Nototrigonia (?) walkeri, Skwarko, 1964,
Cyrenopsis sp.nov,
Paraesa anticlithona Skwarko, 1964,
Totrigonia (Zaletrigonia)hoepeni Skwarko, 1963.
Age: Late Neocomian.

Locality Number: T.T.66.
Locality: Headwaters of Walker River, 13°34's, 135729% %,
Fauna:

Pelecypoda: Maccoyellu corbiensis (Moore, 1870).

Maccoyella cf. transitoriana Skwarko, 1964,

Exogyra australiana Skwarko, 1964.
E, travesi Skwarko, 1964.
Nototrigonia aberrata Skwarko, 1963.

N,nimbosa Skwarko, 1964.
Eriphyla (?) bauhiniana Skwarko, 1964,
Ostrea sp. '

Ages Late Neocomian.



Locality Number: T.T,67 ,
Locality: Walker River, 13°38%'s, 135°29'E,

Fauna: Pelecypoda: Exogyra travesi Skwarko, 1964,

Maccoyella sp. cf, M, transitoriana Skwarko,
‘ 1964,

Pterotrigonia (Rinetrigonia) capricornia
Skwarko 1963

Pelecypoda indet.

Agé: Late Neocomian.

Locality Number: T.T. 68.
Locality: Upper Walker River, 13°37's, 135°30'E.

Fauna: DPelecypoda: Grammatodon arnhemense Skwarko, 1964,

Maccoyella sp, cf. M. transitoriana Skwarko,
1964.

Pterotrigonia (Rinetrigonia)capricornia,
Skwarko, 1963,

Nototrigonia crescenta Skwarko, 1963.

N.(?) walkeri Skwarko, 1964.

?Panopea sp, cf., P.Aramacensis (Eth.fil.5892)

Eriphyla(?) bauhiniana Skwarko, 1964,

Pelecypoda indet.

Age: Late Neocomian,



TABLE 1

STRATIGRAPHY -~ BLUE MUD BAY — PORT LANGDON SHEET AT 54

I MAXIMUM

tBrm)

siltstone; minor suartz
sandstone =nd mlenccous
shale,

cap hills of Hocgson
Sandstone Member

ERA AGE ROCK UNIT ANP SYMBOL THICKNESS LITHOLCGY PHYSIOGRAPHIC EXPRESSION DISTRIBUTION REMARKS
(in feet)
Q
U (Qa) Coastal silt, fine sand Tidal flats. Borders coast, and extends Generally reprecent emergsd'
A anG evaporihse deposits. inland olong the main lagoonal deposits; subject_no
C I watercourses., tidal and seasonc] Znund-b’ e
E
A R Flood plains of main Eustatic change in see level
N 30 AlTuvium River flatg,. watercour-es. he: entrenched streams irt-
T % their own alluviun.
N U Sand dunes [calcarcous in Bordering coast ond Aeolian dunes on Groote .
N (Czs) 300 places) . Dunes tidal flats on coastal Eylandt are up te 3C0 feet 1igh.
0 D plaino
I
7 F Coastal plains, volleys, Sand covers a 1a: e part of the
F (Czs) 50 Sand, residual soil. hill-glopes, plateau Widespread. Coastal Plain, Residual soils
0 B cappings. aio wost commen in the Gulf and
R frafura Falls.
I E UNGONFORMITY. : - _ I ——
N Profile up to 50 feet thick.
c T (Cz1) 20 Laterite, Jafberitic scil;  Forms small scarps and Coagtal Plain, Generally developed on Lower
I ferruzinous cemented i Tises. Cretacecus rocks. Probabls
4 detritus (ferricrete). Ter“iary in age. Fer uginous
T cemented dstriftus covers large
E arecse
D
C UNCONFORMITY =
M R Mullaman Beds Massive, whitc and Mesa and plateau Discentinuous outcrops arine and freshwater facieg
R L T yellow claystone, sandy cappings; low outcrops throughcut Shecet area. prubent, marine domiianb.Fosolls
g 0O T (Klm) 50+ claystone and cloyey within coastal plain; incicate Neocomlan agae. Outcropg
0 W A sandstone; magsive quartz  valley infillings. zenerally lateritized.
7 E sandstone and ferruginous
0 R E sandstonc,
I 0
c u
S
USCONEFORMITY -~ o .
P U (Ba1) 300 Masgive dclerite and Genorally areas of Bickerten Island; Laccolithic intrusion in Fagan
P diorite, sometines poor relief. headwaters of Koolatong Volcanics; small gill ir Groote
R P porplhyritic and vesicular. River; north-western Eylanat Beds; extensive sills in
E corner of Sheet area. Roper Croupc Always shows scme
E R structure as rccks they intrude,
Prcbebly variable i.. ages of
¢ (?) intrv-ion,
4 E R Begsie Orcek Sandstone 100 Friable, massive fine to Moderately resistant - Distirctive Jointing in pleaces
M 0 0 (Pre) medium grained quartz forms low ridges and formas 'Casile! topozraphy.
- E sandstones scarp capplngse.
EY
B E R Corcoran Formation T T West of —
R % (Bro) 400 Thinly floggy nicaccous Poorly resistant - forms
7 qlartz saendetore and low rubble~covered rises Parsons Range
G micaceous quariz grey- within broad valleys.
I 0 R wacke
I 0 '
A c U < —_ :
P Abner Sandstone {
N (Bra),
Munyi member 100 Ferruginous sondstonc and  Crops out poorly.Remnants Changes nortiwards; irea content

decrcases - quartz candstone and

chales becone dominanta

¥
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Eo

giltstonss
itin silushoas,
nicaceous fine-groinc
sandstone and cllightone.

=7 OO

Range Formation.

X MAXTIMUM
ERA AGE ROCK UNIT AND SYMBOL THICKNESS LITHCLOGY PHYSTIOGRAPHIC EXPRESSICN DISTRIBUTION KEMARKS
(in feet)
Hodgson Blocky to magsive, friable Prominent ridges cnd plateau Weathers into distinctive
Sandstone 100 to 150 medium~grained quarts cappings. "Castle® topngraphy.
Member sandstone, Crossz-bedded.
(Brh)
Jalboi Member 400 Plocky white quariz Parzllel ridges nnd valleys Micaceous silicteone and micacesous
U (Erj) sandstone alternates with  with poor outcrop, sandstone hecome mcre proninent
P interbedded flaggy green, towards the north, Main membe:r
P R white and purple glaucon~ of Abner Sandstone n this Shect
E 0 itic micacecus sandstcne area.
R ° and micaceous siltstone.
(?) E Lrnold Sandstone 0 -~ 100 Blocky to magsive. friable, Prominent ridges and Similar t- Hodgsca Sandstone
R Member mediun-grained quartsz plateau cappingss West of Member. Thins out towe -ds the
P (Brx) sandstone., Cross—bodded. ncrbhe
R o [Crawford Formation Blocky to massive, pirnk Small scarp overlying p Becones generally finer srairced
0 R (Brr) 100 micaccous quartz grey- Main:ru Formation. arsons and thinly bedded to the north;
P T 0 wacke; flaggy proole s conbacy with Mainoru Formation
E L = ‘ ange ;
U micaceous sendstone  and gradetional.
R R P siltstone and g. 2en
0 micaccoug glauconiiic
B g sandstone,
T Meinoru Formation Flaggy, lominated cherty Crops ~ut poorly as low Bercmes rors dolomitic vowmrds
C c (Bru) 500 siltstone and dolomitic riges amcngst soil-ccvered +he ncwoh,
siltstone. Flaggy purple plain.  Cherty siltstone
A micacccug shale ond fine~  sometimes forms scarps.
grained glauconitic gand~
M stone. Minor dolutite.
B Limmen Sandstone Magsive to flaggy., fine to Forms prominent ridges. Bagal unit of Roper Group-
(Bri) 100 medium grained gquaric Unconformably overlics Kerkalurra
R gandstone, Min-r pebtle Creck Formotion.
conglonmerate,
1 UNCONFCRMITY -
Kookaburra Creek ) , . ) .
L Formation 500+ Oolitic chert, cherty Scattered outcrops and South~western corner of Top unit »f Mobrtour G:gupv Mo
A 0 (Bmu) Section siltstone, chert, chert ridges amongst gand of Sheet area. relatignship'obseryed with Ea%h
W Incomplete breccias Coagtal Plain. Range. o?matlcn T'}n;erreg to
N E M overlie it, Oolitic cnciis are
R z cheracteristics
(2) é Bath Ra@ge Pelletal chert; mezssive Forms scarp ceppings Between Parson's Range Ggodlmar¥er Ln%tb Occu?;encf ol
: T ?ormatlon 500+ white rhyolite: lamin- and prominent ridges. and western shore of digtinctive whive rhjoLLte teds
H {BPme) No top ated dolomitic eiligtone; Blue Mucd Bay. near base, and pell.cal cherts
P U exposed flaggy fine-grained throughout, are characterigvic.
R R feldspathic chert sand- Interlaninated siltelone-chert
0 sandstene; chert breccia; CONIOL. o
g G interlaminated siltstoune
R and chert; pelletal
g o dolomite.
.
Z ; Baiguridji Flaeggy grey-graen and Crops out pnorly. Between Parson's Range
0 Formation 800 purple, fine-grained Llveys forms valley and western shore of
g (Ami) . cherty sandsione #nd below scarp of Bath Biue Mud Bay.

e s —————— o —
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X MAXTNMUM

ERA AGE ROCK UNIT AND SYMBCL THICKNESS LITHOLOGY PHYSTOGRAPHIC EXPRESSION DISTRIBUTION REMERKS
(in feet)
Yarrawirrie 800 Blocky, coarse-grained Prominent strike ridges. Distinguished from Zamia Creeck
Formation chert ssndstene and Crops out well, Siltstone by blocky ripple~
(Bmy) quertz sandstone; flaggy marked sandstone with abundant
chert and dolomitic Between Parsons angular chert fragments. Lenses
siltetone; algal chert; Range and western of =2lgal chert present near top
laminsoted siltstone=- coast of of unit,
chert; leminsted dolomit-— Blue Mud Bay
iec siltstone with chert
L noduleg; botrycidal
quartze
0 M
C | Zamia Creek 800 Interlamineted chert, Fairly prominent, rubble Regularly interlaminated, fine-
W L Siltstone cherty siltstone and covered strike ridgese grained sediments are character-
R (Bmz) dolomitic siltstone; ot quite as prominent as istic., Some graded bedding
E T minnr ~lgal chert. overlying Yarrawirrie visible in placess
H Formaticna
P R U
R | Conway Algal chert; cherty Narrow prominent ridges. Centains two or three persistent
R Formaticn <00 siltegtone jdolemitic beds of algal chert — useful
. (Bme) siltstones Between Parsons marker beds,
Vaughton Elack shale; dolomitic Crops out poorly; forms and Bath Ronges Little known because of poor
¢ P G Siltstone 3CC0 siltstene; minor chert, wide valley betwcen Conway outcrop. Black shale at top is
‘ _ R (Bmv) dolomite, and dolomitic Formation and Strawbridge and around water- characteristic,
4 R 0 sandstonc, Brecciae
M v shed of Koolatong
0 F Strawbridge 200 Magsive chert breceia - Crops out as persistent River and Strawbridge Ugeful merker bed.
B T Breccia angular fragments of and prominernt strike ridgese. - -
(Bms) chert, and occasionally Cree
A : reeka
R B finc gandstone, in
cholcedony natrix,
oolatong up to Magsive and flaggy brown Crops out poorly. Basc of Mchrthur Groups.
N 0 Siltstone 4600 siltstone; flaggy dolomit- Scattered outerop ~mongst Cenformably overlics Fleming
(Prk) ic giltstone end silty soil and in scearps below Sandstone. Dolomite bccomes more
N 7 delomite; flaggy and Lower Cretaceous coppings. prominent towerds top of unit;
maselve dolomite; algal gi11t dominant at basc. Persistent
0 dolomites fine~grained bed of chert breccia in Foolatong
sandstone; chert, chort ~Strawbridge watershed arca.
T chert breccia, cherty
siltstone.
C Blue Mud Bay 400 + Flaggy dolomitic siltstone Low strike ridge bounded Near Blue Mud Bay coast  Contacteg with adjoining rocks
beds No top and fine~grained sandstones by valleyss between Koolateng and covered by soil. Overlics
(Bmm) exposed chert; blocky quartz sand- Walker Rivers. Groo“ia Eylandt Beds with
stonc =znd chert sandstone; apparent conformity; appears to
algal dolomite; laminated be overlain conformably by
chert, Baiguridji Forration. Probably
o lateral eqguivalent of lower
rart of Mclrthur Group.
P Fleming Flaggy vo nmagsive, pink to Prominent strike ridges. Good outerop end distincuive
I Sandstone 500 white, rediun to coorgie joint pattern mekes it good
R (Bp?) grained quoartz gondstones Llong eastern narker bed. Top of Parsong Range
S ferruginous sanceton: ; Group.~ conformably overlain by
0 crogs-bedded rul ripple flanks of Koolatong Siltstone,
N R morked,
r
S 4 orura Flogoy and fissile, purple Crops oub poorly. Parsons Fe Precomirence of purple-brown
N | Siltstone 1500 ~brown, siltstone,shale Forms valley between ALSONS HEREC siltstoneg characteristic,
o g @pm) ard dolomitic siltstone; adjoining units. Good marker bed,
R m?nor flegey purple~brown
0 fins~grained san@stone,
T gr?y §§§dy dolomitic and
p dolrmitic sandstone, black
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I MEXTMUM

AGE ROCK UNIT AND SYMEOL TEICKNESS LITHOLOGY PEYSIOGRAPHIC EXPRESSICH DISTRIBUTION REMARKS
(in fect)
P Badalngarrmirri 7500 Blocky to flaggy medium- Sandstonescrop out well ag idternating sequence is
L Formation grained quartz sandstone prominent, parallel strike cheracteristic.
R G| (Bpb) elternates with inter- ridges, with valleys of Parsons
S R bedded fine micaceous softer rocks between.
00 sandstone; purple Range
N U ferruginous and feld-
SP spathic sandstone; silt-
. stonejdolonmite.,
L 4 Mattamurta 10,000 Blocky to massive, nedium- Crops oubt as promincnt Base of Parson's Range Grcoup;
N Sandstone grained, quortz sondstone  ridge and plateau = main unconformably overlies Fagan
0 G (Ept) and feldspathic quartz unit of Parson'!s Range, Volcanics and Sheridan Formation.
W B sandstone; mincr pebble
conglomeorata.
E Groote Eylandt Magsive, clay-rich, grey, Prominent hills and Shoreline of, and Leteral equivalent, in part, of
Beds 300 te pebtly sandstone and dissected platesux. islends within, Blue Parsons Range Group. Unconformably
R (Rta) feldspathic sandstone; Mud Bay. overlies Bickerton Volceanics,
blocky white quartz sand— Grindall Metomorphics and Caledon
stone; massive boulder Granite; overlain by Blue Mud Bey
conglomerate; flaggy, Beds.
P reddish trown micageous
, UNCONFCRMITY S8L45t0nc,
R Sherldag Feldspathic znd lithic Hill =appings in Heacwaters of Sheridan Unconformably overlieg Fagan
Formation 500 vt e Al e TrT A o 1 . PC _— ondaas 1 i 2
. greywacks; pebbly grey— volley of Fagan Volcanlcese. Creek and the Koolatong Volecenics; unconformably overlain
0 (Bs) wacke, feldspathic River, by Mattenurta Sandstones Deposits
sandstone; siltstone; derived directly from Fagean
T pebble conglomerate., Volcanics and Ritarango Beds.
UNCCHFCRMITY
B Bickerton Massive red porphyritic Low rounded hills. Bickerton and Round Unconformably overlain by Groote
Volcanics 500+ acid volcanics, Hill Islands. Eylondt Beds; inferred to
R (B11) unconformably cverlie Grindall
Metemorphics (no exposed contact).
0 Possible equivalent of Fagan
7 Volcanics.
Fagan Volcanics 2000 Mascive red to blue-grey Moderately soft unit. Headwaters of the Uncor.forrably overliec Ritarango
Q (Blg) porphyritic acid and Rugged, dissected arec Koolatong River. Beds; unconformably overlein by
interrediate volcanics; below level of more Sheridan Formation and Mattamurta
I massive purple ashstone; resistant Parsons Range. Sardstone, Lateral lithological
interbedded flaggy feld- chonges common.,
¢ spathic guartz sandstone
and purple tuffaceous
shale; tlocky greywacke.
UHCONTCRMITY
Ritarango Beds 10,000 + Blocky ond mossive quartz  Prominent hills and Southern extension of  Unconfcrmably overlain by

(Blr)

sandstone, feldspathic
lithic gandstene and
arkoge; minor siltstcne
and coarse~grained cuartz
sandstone,

Caledon Granite
(Bge)

UNCONFCRMITY

ridges bounded by faults,

the Mitchell Range;
(to the north of
Parsons Range) .

Fegan Volcanicas; unconformebly
overlies Mirarrmina Complex.

Massive pink hernblende-
biotite granite; massive
pink olivine-hiotite
gronite,

Low outcrops around coast
of Blue Mud Bay.

Islands and coast of
Blue Mud Bey.

Intruces Grindall Metamorphics and
Mycoola Granite; unconfornably
overlain by. Groote Eylandt Beds;
possilly comagmatic with
Bickerten Volcanies.




I MAXTIMUM

No measured sections aveilable.

ERA AGE ROCK UNIT AND SYMBOL THICKNESS LITHCLOGY PHYSICGRAPHIC EXPRESSION DISTRIBUTION REVLRKS
(in fect)
P
R Grindall Metamorphics Green chlorite=-gslate and Low outcrops bordering Various islands in Blue Tightly folded; subjected to
0 (B1d) chlorite muscovite slate;  sea-shore. Mud Bay. greenschist facies regional
P L ¢ chlorite phyllite; sheared netamorphism. Intruded by
0 g feldspathic greywocke and Calcdon Granite; unconformably
R W g sandstene; flaggy purple overlain by Groote Eylandt Beds;
E ¢ giltstone; sheared inferred to be overlain,unconform-
E R g voleunics; greengchlsts, ably, by Bickerton Volcanics.
0
G ¢
A
M UNCONFORMITY
P 4 Mirarrmina Complex Porphyritice-garnetiferous  Very poorly resistant. &long western side of Complex of igneous intrusions;
B R g 4/En) gnelsses and granites; Scattered boulders Parsons and Mitchell ranges in age from Archaean
0 maggive gabbro, dolerite amongst soll cover. Renges in north-west of to Lower Proterozoic.
R T L and diorite; massive quartz— Sheet area.
g E " feldspar porphyry.
I W g I
E o H
A Ir 4 &
E
N I 3
C ¥
A
R Myaoola Granite Partly porphyritic Low outecrops around Between Point brrowsmith Intruded by Caledon Granitce
a (hgy) garnctiferous biotite cragte ond Trial Bay. Biotite knots after garnet.
H granite, Weakly Probably unconformably overlain
A foliated. by Grindall Metamorphics.
E
A
N
I Notet- All thickness based on visual estimates in the field or estimated from maps.



GEOLOGICAL BISTCRY - BLUE MUD BAY-PORT LANGDON SHEET AREA

FRA AGE EVENT REMLEKS
‘CLINGZOIC Tertiary to Recent 31ight epeirogenic movements with alternate transgression Topographically high areas eroded continucusly. Deposition
and regression of sea on Coastal Plain - alternating of sand, ferricrete, aliuvium, ond coastal deposits alternates
sedimentation and erosion. with eresion »~f earlier laterite plain. :
Tertiary(?) Epelirogenic uplift and erosion of earlier surface. Laterite Topographic highs remain within Gulf Fall due to resistance
profile developed on new erogion surface. to erosion,
Lower Cretaceous te Tertiary Epeirogenic uplift wnd regression of sea, Slight erosion.
MESQZOIC Lower Cretacecus Merine transgression. Deposition of fresh-water and marine Fresh water deposits older than marine.
sediments on stable shelf - !"illeman Beds.
Upper Proterozoic to Lewer Erosion of Precambrian terrain to form low plain areas with Region very stable. Base of Lower Cretaceous sediments
PALAR0Z0IC Cretaceous topographic highs of resistant rocks. correspond to old erosion plain. Maln ranges, such as Parsons
| Range, formed at this stage.
!
Faulting and folding Qf Upper Proterozoic rocks. Belt of maximum subsidence uplifted to form horst. Vertical
j movenents cccur on ecrlier wrench faultse
!
Upper Proterozoic Dolerite intrusien. | Extensive gills within Roper Group.
Faulting and folding df Lower Proterozoic rocks, Uplift of hrea east of Parsons Fault Zone becomes stable blocke.
area cast of Parsons Fault Zonc.
Deposition of Mbﬁrthuﬁ Group (up to 12,000 feet of carbonates Maximum deposition between Parsons and Koolatsng Fault Zones.
and silts) in subsiding trough, bordered by semi-stable
shelves. ?
Lower Proterozoic ;
Deposition of Parsons Range Group (20,000 feet of sandstone; Maximum subsidence between Parsons and Koolatong Fault Z-nes,
minor silts and carbonates) within subsiding trough; deposit-
i +o Fvla Re 1 semi-stable S ast.
PRECAMBRIAN ion of Groote Zylandt Beds on semi-stable shelf to east

Faulting and folding of Lower Proterozoic rockss. Erosion and
deposition of Sheridan Formoticn in valleysa

Intrusion of dolerite jond diorite.

Laccolith within Fagan Voleonicgs dyke-racks in
Mirarrmina CompleXe

Lcid vulcanism, intrusion of acid igneous rocks, depositicn
of silts and sands.

Fagan Volconics and quartz-feldspar-porphyry within Mirarrmina
Complex in central belt; Bickertsn Velcanics on eastern stable
shelf; Caledin Granite within basement rocks to east.

Intrusion ef dolerite and dioritec.

Mirarrmina CompleXe

Faulting and folding of Ritarango Sandstone,

Faults can be traced into.Mirarrmina Complex,

Devclopmert of ccntral subgiding trough, Depogition of
Ritaranco Sandstone.

No indication of cquivalent sedimentation in ecast. Trough
probably bounded by Parsons and Koolatong Fault Zones,

Orngeny. Intense folding of Grindall Metamorphics and
crystelline basement,

Bastern part of Shee% area becomes a stable blocks

Depositinmn of geosynelinal scdiments — Grindall Metamorphicse.

frehaean

Intense folding, mctarorphism and granitization of sedimentse

Myacola Granite; gneisses of Mirarrmina Jomplox.
Oldest rocks exposed in the Sheet arcac
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ings® PR = Reference
Guyuwiri Point
( (
Qa Coastal silt, fine sand and evaporite deposits
{ Bald Point © [QUATERNARY 1 |
— Qa Alluvium
(@) \
o
o "
= | : Sand dunes (calcareous in places)
5 U N D l FF E R- Czs Sand, residual soil
ENTIATED :
K CZ' Laterite, lateritic soil, ferruginous cemented detritus (ferricrete)
9 \
—Huzi )
&gbiringula Point, B LOWER ullaman B Kim x‘:s's;ve”::sl::n:nd yellow claystone, sandy claystone; massive
Q CRETACEOUS
L
= p y
Pdl Fine to coarse-grained dolerite; porphyritic and vesicular dolerite
/
essie Creek Sandstone Pre Friable, massive, fine to medium quartz sandstone
1
'5/ Corcoran Formation Pr‘o Flaggy micaceous quartz sandstone and quartz greywacke
Point Arrowsmith Abner Sandstone
Munyi Member prm Ferrugrnous 'fa’ndstone and siltstone ; minor quartz sandstone and
micaceous shale

Point Blane

: UPPER (D) 4 %‘ . Hodgson Sarr;celt‘:%gi Prh Blocky to massive, friable, medium quartz sandstone
9 —
. g PROTEROZOIC |5 g :
g . Flaggy green, white and purple glauconitic micaceous sandstone
- : p ‘g Jalboi Member PrJ and siltstone; quartz greywacke, blocky white quartz sandstone
1870209 o Arnold Sandstone
ah‘ = o B ber PI‘X Blocky to massive, friable, medium quartz sandstone
> A Cape Shield
) !’ | | ;
p- ! . Blocky to massive pink micaceous quartz greywacke; flaggy
P\ Kl s Crawford Formation Prr purple micaceous sandstone and siltstone; micaceous glauconitic
A 3 6 o) sandstone
pf /’Q
P X 194 \E
\ m
N7 ~ Mainoru Formation Pru Flaggy, laminated, cherty and dolomitic siltstone; flaggy purple
- micaceous shale and fine glauconitic sandstone; minor dolutite
GU[F 0/. cAﬁp[”fA/?/A 8 ' Limmen Sandstone Prl‘ Massive to flaggy fine to medium quartz sandstone; minor pebble
conglomerate
ISLE WOODAH
( | Kookaburra Creek p
mu iti h h
Sandstone Qolitic chert, cherty siltstone, chert, chert breccia
- = Pelletal chert, massive white rhyolite , !aminated dolomitic
Czs9 OCs Nicol Island Bath Range Formation Pme filts_tone;“flqggy fine sandstone, chert-sandstone, chert breccia,
{hjl a siltstone - chert , pelletal dolomite .
) - |
Morgan ls“"’"ga» g .Etoa : 74 ‘{ B - Flaggy grey-green and purple, fine cherty scndstone; dolomitic
Czs N Baiguridji Formation Pml siltstone; micaceous sandstone and siltstone
e
Czs
te
= - Blocky chert-sandstone and quartz sandstone; flaggy chert and
= N \ a Yarrawirrie Formation Pmy dolomitic siltstone; algal chert; laminated and nodular cherty
= — ¢ 3 siltstone
AT = v
e : .
«7_\\ _\\-\ LOWER (?) ‘e Zamia Creek Siltstone Pmz Chert, cherty siltstone and dolomitic siltstone; minor algal chert
/ = 42 <
PROTEROZOIQ: . v
{ gal chert, cherty siltstone, dolomitic siltstone
< | Conway Formation Pmc Algal chert, cherty siltstone, dolomitic siltst
U |
{ = |
| | - I : itic si :omi hert; dolomi
Vaughton Siltstone va sﬂ:[:;rl;iégaslz;,d;ig:;nluc siltstone; minor chert; dolémite and

ey Island

Qm
Bld

BLUE\ MUD BAY

Pms Massive chert breccia

OPta Strawbridge Breccia

Flaggy brown green and grey siltstone,; dolomitic siltstone and
Pmk silty dolomite; dolomite, fine-grained sandstone; minor chert,
chert breccia and cherty siltstone

PRECAMBRIAN

Koolatong Siltstone

Flaggy dolomitic siltstone and sandstone; chert; blocky quartz
L Blue Mud Bay Beds Pmm sandstone and chert-sandstone; algal dolomite, laminated chert

Pta
% Hawknest lsland 4% = North Point Island

Czs ”’6

o Bta .
0/%, % "
. 43 Eta&
% S;%Eta )

M
P QO
Czs
>
) Hawk Island

‘ 5
02 _ Py 11|
s) -(:08—‘{")8 i1 H Flaggy to massive, pink to white, medium to coarse quartz
S ]

{

Fleming Sandstone Ppf sandstone

cNurth East Isles

R P

5
\ lr_, a L) )\@kn;\\\‘\:d\e\\\j?n}/*
J

= <RT«k-) Ny \s
A\ :
[CJ i&mg\ Iy
. 5

) Flaggy and fissile siltstone, shale and dolomitic siltstone; fine-
Marura Siltstone Ppm grained sandstone, sandy dolomite, dolomitic sandstone, dolomite,
cherty siltstone, quartz sandstone

) )

N —n

P\
§

|\t

)=
B

I}

=) (

X~ FLFN(Pme/
v B

o y Blocky to flaggy medium quartz sandstone, fine-grained micaceous
Badalngarrmlrrl Formation Ppb sandstone, purple ferruginous and feldspathic sandstone;
siltstone, minor algal chert and dolomite

0 Q
/ 7 el Jhgged Head

Czé Blocky to massive, medium quartz sandstone and feldspathic

\Mattamurta Sandstone Ppt sandstone; minor pebble conglomerate

Parsons Range Group
N

P
Pta Bustard Island
de
) Amagiladjura Point % i

o

Scott Point Pt Massive, gbreyl.dpebbly qu’aru sandsu;lne and fe:jdzpathrc sandstone ;
P i massive boulder conglomerate; flaggy red-brown micaceous
. 45 Groote Eylandt Beds a Ll

PORT LANGDON

LOWER

N : : Feldspathic and Iithic greywacke, pebbly greywacke; feldspathic
Cllk\ ()"5 \\ o PROTE ROZOIC Sheridan Formation PS sandstone ; siltstone; pebble conglomerate
 J
( s
Czl i i .
Bickerton Volcanics PII Massive red porphyritic acid volcanics

Massive red to blue-grey porphyritic acid and intermediate

Fagan Volcanics Plg volcanics; purple ashstone; feldspathic quartz sandstone; purple
shale and greywacke
Ritarango Beds Plr Blocky and massive medium-grained quartz sandstone, feldspathic

sandstone and arkose ; minor siltstone and coarse quartz sandstone

. POC M.as‘s:ve pm_k hornblende-biotite granite; massive pink olivine-
Caledon Granite J bights grdnite

\ Sy
|

/ o Czs

= L\ . S0/ ¢ Green chlorite-slate and chlorite-muscovite-slate; ~chlorite-
7/ _ap . , : .
3! s &0 yn/ I J-Pri Grindall Metamorphlcs P|C phyllite; sheared feldspathic greywacke and sandstone; flaggy
\S = = / k purple siltstone; sheared volcanics; greenschists
: = D=
\ >>-Bme

LOWER

Mamalimandja Pt PROTEROZOIC Mirarrmina Complex A/Pn Pordpi:’yritic garnetiferous gne:sfses and granites; massive diorite
lerite ; i tz-feldspar porph
AND ARCHAEAN and dolerite; massive quartz-feldspar porphyry
ARCHAEAN Myaoola Granite Agy Foliated porphyritic garnetiferous biotite granite
= ; .\\?;, Czs
N g \ CENTRALHAL - 47 = (&
SN VGRO0TE~ EVEANAD
ABORIGINA Ny ENOOTE " TYLANTY

Czs

X RIGHEAL \E*&Ebw )
= ] =
%@ﬂ\/ . /”//é/’ // y /m’—fl /

14°00" : .’ ,
137°00 ——— === Geological boundary
e 2111 3 @ Unexploited manganese deposit
Where location of boundaries, faults and folds is —
a;;,proximate. line is broken; where inferred queried; =& Sand dunes
. = s . led b ] I 3
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