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SUMMARY

This report presents the results of field work carried out by
a Bureau of Mineral Resources field party during 1968. The Precambrian of
the Cape Scott, Port Keats, Fergussm River and Delamere Sheet areas was
mapped, and in addition, Lower Cambrian volcanics on the latter two sheet
areas were examined. An area on the Fergusson River Sheet area, previously
thought to be Precambrian, is now regarded as Cambrian and Ordovician.

The oldest rocks, the Hermit Creek Metamorphics, are probably
of Archaean age, and are poorly exposed in the north of the area.
Unconformably overlying this ancient basement is the Finniss River Group,
a sequence of turbidites and acid volcanics of Lower Proterozoic age, which
was deposited in the Pine Creek Geosyncline. The Chilling Sandstone
overlies, and intertongues with, the Finniss River Group. The Henschke
Breccia, a coarse-grained, ferruginous, quartz-rich sedimentary breccia,
may grade eastwards into Chilling Sandstone. The Lower Proterozoic rocks
were intensely folded and intruded by gabbro, dolerite and granophyre, and
later by acid plutonic rocks. The age of the intrusive rocks ranges from
late Lower Proterozoic to early Carpentarian.

A major northnortheast trending belt of intensely faulted sandstone,
the Fitzmaurice Group, overlies the igneous and metamorphic rocks with
-pronounced unconformity. This faulted belt, known as the Fitzmaurice Mobile
Zone, is separated from a tectonically more stable area known as the
Sturt Block by a major lineament, the Victoria River Fault.

The oldest rocks cropping out within the Sturt Block are shallow
water carbonate and siltstone known as the Bullita Group. The base of the
group is not exposed, but it is overlain unconformably by glauconitic
sandstone and shale (Wondoan Hill Formation). These rocks were gently folded
and eroded before deposition of the Auvergne Group, a sequence of shallow
water siltstone, sandstone and dolomite, These too, are only gently folded,
and faulted,

Another sedimentary sequence, the Tolmer Group, which crops out
only on the Fergusson River Sheet area, is to the east of the northern
extension of the Victoria River Fault. Although it overlies the Finniss
River Group with pronounced unconformity, it is isolated from the Fitzmaurice,
Bullita and Auvergne Groups, and its age relationship with these groups is
unknown. :

The Antrim Plateau Volcanics, which are unconformable on all
Precambrian units, comprise tholeiitic basalt with lenses and interbeds of
tuff, sandstone, conglomerate and limestone. The linear outcrop of some
sandstone beds suggests an aeolian origin. :

An area of 650 sq. km on the Fergusson River Sheet area,
previously mapped as Waterbag Formation (Tolmer Group) is now regarded as
Jinduckin Formation of Cambrian or Ordovician age. This results from
recognition of the Dorisvale Fault, a major structure which forms the
western margin of the Daly Basin.
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The Mullaman Beds, of Cretaceous age, form extensive outcrops,
and are generally capped by laterite; the latter are generally siliceous
and low in alumina content. ’ :

Geophysical work carried out includes gravity, aeromagnetic,
seismic and radiometric surveys.

" Gold and tin, associated with the Carpentarian granites, have
been produced from a number of localities in the north of the area.
Barytes reefs in Antrim Plateau Volcanics, and Tertiary laterites
(for iron content) may have economic potential.

 ‘Surface water suppliés are abundant in the north. .Ground water

is sought for pastoral use in the south. Bores in Precambrian rocks produce

small flows unless fractured rocks are encountered; some bores in the
Antrim Plateau Volcanics have very high yields.



INTRODUCTION

This record consists of a description of the'aeology of the
Precambrian rocks and of the Antrim Plateau Volecanics on the Cape Scott,
Port Keats, Fergusson River and Delamere 1:250,000 Sheet areas, A
gsection on the Ordovician Jinduckin Formation is also included as
pert of the formation was originally mapped as Precambrian ahd has
not been described previously,

The data was collected during the 1968 field season as part
of a progremme of regional reconnaissance mapping of the Victoria River
District. The Auvergne 1:250,000 Sheet area was mapped in 1967 and
has been described by Pontifex et al, (1968), The remaining four
sheet areas (Victoria River Downs, Wave Hill, Waterloo, lebunya)
viwdré:2 mapped in 1969.

Location and Access

The area surveyed lies within latitudes 13° and 160 south
and between longitudes 1290 and 131° east, in the Northern Territory
of Australia (See Fig, 1) and includes parts of the Cape Scott, Port
Keats, Fergusson River and Delamere 1:250,000 Sheet areas .

Main access is from the Stuart Highway to the éast, by way -

of:

1. the track to Daly River Police Station, This provides access
to areas south and north of the Daly River, including the
Moyle River area, -

2 a graded road into Collia Waterhole via Oolloo.

e a track to Dorisvale homestead and beyond to Wombungi out-

station of Coolibah station . The track continues through
to Bradshaw outstation and Coolibah homestead, thus providing
a means of access to a very large area, '

4. the Katherine-Wyndham road which branches from the Stuart
Highway at Katherine, It is the main road through the
southern part of the area and has a sealed surfacé as far as
Willeroo (112 kilometres), Sealing is in progress to Timber
Creek and 175 kilémetres of sealed road links Willeroo and
Top Springs,
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Using these roads and minor station tracks, combined with .
cross country work, it was possible to cover about half of the area
by vehicle. The large scarps surrounding plateaux are in most cases
impassable to vehicles, and much of this country is accessible only
by horse, on foot, or by helicopter, The Fitzmaurice and Vieotoria
Rivers are navigable for a limited distance (Pontifex, et al,, 1967),

but these‘avenues were not exploited on this survey.

Habitation and Industry
The area 1s extremely sparsely inhabited, Apart from a

number of stations.in the areé, the only centres of permanent pop-
ulation are Daly River Mission and settlement, and the Port Keats
Mission, The population of the Daly River Police District in 1966
wag 783 aborigines, and 239 Buropeans and others, Temporary populat-
ion is significent, and includes road and bridge construction gangs,

fencing and boring ocontractors.,

By far the largest centre of population is the Port Keats
‘Mission, with over 500 aboriginal and about 20 Buropean residents,
Most of the stations shown in Fig., 1 have a Buropean population of
less than 10, but may have a larger number of aboriginal stgckman
and their'families. Coolibah Sfafion,.including Bradshaw and Wombungi -
outstations, had, at the time of the survey, about 30 Buropeans and
possibly 60 Aboriginals,

The only industry in the area is beef cattle raising.
Properties am large, between 2560 and 10,000 square kilometres, and }
control of cattle is minimal, The situation is changing rapidly, and
many properties-have been improved in the last few years since a
market has been found for their cattle,

An area of 13,300 square kilometres, oonstltuting the Daly
River Aboriginal Reserve, is practically unused, except for limited

cattle grazing.

~ In past yearé_the northern parﬁ of the area has been'prospected;_
extensively, and gold and tin have been won from the Buldiwa-Fish River

-

- - ' - Y
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TABIB 1, CLIMATIC DATA FOR PORT KEATS AND KATHERINE

PORT KEATS » Jagp. Feb, March April May June July Aug. Sept. Oec%, Nov, Dec, Year
Mean Daily Max, 32,5 32,2 33.1 33:6 32,7 30.4 30.8, 3.4 32,5 33.4 34.2 33,3 32.6
Tempgga;ure Mean Daily Min, 23.9 24.3 23,3 20,7 17.5 14.7 14,1 14.8 18.6 22,4 24.0 24.4 20.3
(e : : : . . . . . . ‘ . .
Mean 28.4 28.3 28,2 212 25.19 22.6 22,5 234 25.5 28,0 29,0 28,5 26.4
Rﬁin?all Mean monthly 343.5 363.9 253.4 61,8 39.4 6,2 5.3 1.0 4.3 26.4 7T8,5 222,5 1386,2
mm :
KATHERTNE . . . A . . . . 4 ~ L ;
. Mean Daily max.. 37.1 34.5 34.6 3461 32.5 3092 366 333 3506 3852 38R B6.5 3.4
Temperature Mean daily min. 23.5 23,5 2810 20,2 16,8 14.1  13.T 1449 19,3 23.8 24,7 24,5 20,1
Mean 29,3 29,0 28,5 g2 24,4 22,7 22,2 24,7 27«6 B0 31,4 30.5 27.2

Rainfall Mean monthly 232,1 201.5 156,.2 34,2 S5a6 2.0 0.8 0.5 5.8 208 83:8 963.5




area, Tin is still being recovered at Collia tinfield, where up to
10 men have been working for a portion of the year for the last few

years,

Climate & Veggtatipn

The climate is monsoonal; there is a long dry season, from
about April to November, with prevailing southeasterly winds, and a

short wet season, with northwesterly winds,.

The inflow of moisture from the northwest occurs spasmodically
from October, with resulting thunderstorm activity, which shows in the
rainfall figures in Table 1, The true monsoonal influence occurs:'in
January and February,'bringing very heavy falls in these months,
Cyclones occasionally result in heavy falls as late as April, The
rainfall is greatest in the northwest, and decreases from 137 cm aver-
age at Port Keats to about 64 cm in the southeast,

Temperature figures (Table 1) show that the coolest months
are June and July, with the period from October to December the hottest,
This occurs when the sun is directly overhead at midday, and before
the heavier cloud and higher humidity of the wet season causes a
reduction in insolation, At the end of the wet season, as cloud
lessens and the sun is again directly overhead at midday, a slight
rise in daily maximum temperatures occurs in some areas, This. is
noticeable in the figures for Port Keats,

The effect of proximity to the coast can be seen in the
maximum temperatures, Daily, monthly, and yearly range of temper-
ature is greater away from the coast. The whole area is frost free,
although inland there have been recorded minimum temperatures below
40°F in June and July,

Vegetation changes noticeably from northwest to southeast
due to the reduction in annual reinfall, The well drained sandy plains
southeast of Port Keats support open forest, comprising eucalypts bet-
ween 15 and 30 metres high, The understorey includes cycads, palm
trees, and grasses., The black soil areas support pandanus palms and

tall grasses, and the swamps, .varieties of paper bark tree and reeds.
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Most of the sandstone ranges in the northérn part of the-
area are thickly clothed by "cane grass" which is an annual sorghum,
This grows very rapidly in the wet season to a height of between 1 and
2 metres,dries out early, and is usually burnt off by pastoralists to
allow regrowth of fresh green shoots, Euoalypts and other trees are
studded thickly throughout this country, In valleys and gullies spear
grass and kangaroo grass are common,

Purther south, open forest gives way to savannah woodland,
On the ridges and hillsides spinifex is more common than cane_grass;
Large paperbarks line waterholes, and ghost gums stud the adjacent
areas, Bauhinie trees are common,

Christian and Stewart (1953) describe in some detail the
vegetation of the northern part of the area,

Survey Methods

The survey was carried out in 1968 from May to September
(inclusive), Five geologists were engaged in mapping for the first
half of the season, and three in the second half. Most time was spent
doing ground surveys, using Land Rovers, Areas which were inaccessible
to vehicle were studied during a six-week helicopter programme in
which 130 hours were flown, ' The aircraft used was a Bell G3-B1 heli-
copter, capable of carrying 2 passengers with equipment,

P051t10ns of observations were plotted straight on to aerial
photographs, Geological information was plotted onto overlays on

alternate photos on whlch photogeology had been delineated (Perry,
1966)., '

Photographs available were:-
| 1:39,000 scalé 1948; Cape Scott area and some of
Férgusson River, ‘

2, 1:50,000 1948-50 Port Keats and Delamere areas,

3. 1:85,000 1962 Fergusson River, |

4. 1:85,000 1967 Delamere,
.‘Quality varies from poor to moderate for the earlier photographs, to :
' excellent fer the latest photographs,

q A ] . g . 5
5 + . o
® 5 . J N
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Previous Geological Investigations

Captain Stokes, in 1839 (Stokes, 1846), first commented on
the geology of the area, The Rev., J.BE., Tenison-Woods, (1886) made a
passing comment on' the “fluviatile sandstones and conglomerates" near
the mouth of the Victoria River, and the “.......g00d volcanic country

csee oohigher UPeeo e

H.Y.L. Brown (1895) made the first accurate observations
on the geology of the area, He carried out traverses along the tidal
reaches of'thé Victoria amd Fitzmaurice Rivers, Assays of a quartz
reef neér the mouth of.the Fitzmaurice River showed traces of gold and
one sample showed 1 oz, 17 dwts, of silver to the ton., The country
rocks of the area he called "Fi{zmaurice River Rocks", which are
referred to in this report as the Fitzmaurice Group, comprising four
formations, Brown also collected fossils from the locality named
Fossil Head by Stokes (1846), Late in the same year Brown traversed
the country from Fountain Head to Victoria River Downs, and described
the country and rocks of the route he took across the Fergusson River
and Delamere Sheet areas (Brown op. cit.).

Wells (1907) gives a general description of the country in
the Delamere - Victoria River Downs area, and Jensen (1915) passed
through the area en route to the Tanami Goldfield,

More recently, Hossfeld (1937a,b) described the Fletcher's
Gully gold and tin deposits, and the Buldiva - Collia tin deposits.

. Major geological reports, with accompanying maps of the
regions, have been produced by Noakes (1949), and Traves (1955).
These investigations have provided the main background knowledge ' -

for more recent reglonal mapping.

The recent work includes that of Randal (1962), and Walpole
et al, (1968), the latter being the most comprehensive report available

on the geology of the Katherine -~ Darwin region.

Seismic and radiometric surveys have been carried out over
the western part of the area; a gravity survey on a seven-mile grid

spacing was carried out over the whole area (Whitworth, 1970); and all
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of the area apart from the eastern part if the Fergusson River §heett
area hgs been covered by an airborne magnetometer survey, All of these
surveys are more fully discussed under the heading "Geophysical Work",

Present Géolog;oal.InVestigations

At the time of this survey (1968), the company, Planet Gold
had an Authority to Prospect (A.P.) over much of the Precambrian of
the Port Keats area, and were searching for ﬁraniuﬁ mineraliiation.
In the southern part of the area, from about Willeroo southwards, Metals
Exploration have an A, Py ", on much of the country underlain hy vol-

canics, A stream sediment sampling programme has been carried out,

PHYSTOGRAPHY

The four sheet areas have been divided into seven physio=-
graphic wnits, Four of these, the Cambridge Gulf Lowlands, the
Victoria River Plateau, the Delamere Plains and Benches,* and the Stuzt
Plateau were.originally delineated by Paterson (1970). The first thiee
are sub-regions of his Ord-Victoiia Region, The Daly River Basin and .
Northern Uplands have been taken from Walpole et al, (1968)., The
Victoria River Plateau has been subdivided into three infoﬁmal units,
The Litchfield and Cullen Plaihs, which have been delineated and
named by us are part of the Western Plains of Walpols, et al, (1968),

- The distribution of the units is shown in Fig, 23 -also Fig. 3.

- The Cambridge Gulf Lowlands form a coastal strip up to 60
kilometres wide which occupies the north-western part of. the survey

area, They are underlain almost entirely by the Palaeozoic rocks of
the Bonaparte Gulf Basin, The lowlands include a few»small hills and
elevated plains but for the most part consist of very flat and low-
lying soil and alluvial plains, The coast and river estuaries are
surrounded-by salt flats, and mangrove thickets line the water's edge
at the river mouths, At several places the coast is lined by saﬁd
dunes which have very low relief and support considerable vegetation,
The hills and soil plains are quite heavily vegetated whereas the
alluvial plains are marshy and open,

* Paterson's Victoria River Plains and Benches have here been
renamed Delamere Plains and Benches.
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.The Victoria River Plateau includes the rugged ridges and
plateauxr, which form a north-east-trending belt up to 40 km .s wide
which runs across the Port Keats and Cape Scott Sheet areas, The

ranges are formed of the deformed sediments of the Fitzmaurice |
Mobile Belt, The ranges consist of very rugged ridges, cuestas,
and small plateaux predominantly of sandstone, and a few narrow
alluvium-fllled valleys where softer rocks such as siltstone have
been preferentially weathered out, The ruggedness is also enhanced
by extensive faulting and the lack of vegetation or soil on many of
the hills, Local relief is up to about 150 metres.

The tablelands oocupy a large part of the southern half of
the survey area., They are underlain by the Auvergne, Bullita and
Tolmer Groups which are géntly dipping sequences of P:oterozoic
sandstone, siltstone and carbonates, and consist of structural plat-
eaux, benches, mesas, buttes, cuestas, hogbacks and karst areas, The
plateau rises up to 300 metres above surrounding areas, The Newcastle
and Bynoe Ranges in the western part of the Delamere Sheet area comprise
a large north-west dipping cuesta capped by the Jasper Gorge Sandstone.
Large areas are capped by sandstones which produce a very rough and
1naocessib1e surface,

The inland plains comprise three large north-east-trending
valleys within the Victoria River Plateau, They are formed in silt-
stone units of the Proterozoic sediments and consist of flat soil-filled
valleys which in most places are separated from the tablelands, and
ridges by steep scarps,

The Delamere Plains and Benches form a north-trending belt
in the east of the Delameré Sheet area, They are formed on the basic
extrusive rocks and interbedded sediments of the Antrim Plateau
Volcanics, The unit consists of rounded and terraced hills strewn
with boulders of volcanics and separated by undulating grassy plains,
Black soil plains are quite common, Relief does not exceed 100 metres,
The interbedded sandstone units form long north-west-trending rocky

outcrops some of which have sharp cliffs up to 6 metres high,
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The Litchfield and Cullen Plains are extensive in the

north of the area, They overlie granite, the Hermit Creek Metamor-
phics and small areas of basic rock, They are flat soil plains with

a dendritic drainage pattern, Most of the granite crops out as
sporadic piles of bdulders up to 30 metres high. The metamorphics and .
in some pléces the granités form rugged hillé'up to 200 metres high,

* The Daly River Basin is a wide north-west-trending valley on

the Fergusson River Sheet area, 1t is formed on the predominantly
carbonate rocks of the Daly River Group, It is a fairly flat soil
plain with scattered oﬁtcrOps of carbonate giving rise to a karSf
topography., All outcrops are of low relief except for the few
scattered mesas of the Wingate Plateau wunit,

The Sturt Plateau and outliers(which includes the’ Wingete
Plateau) consists of a number of areas which form a north-west-
trending belt in the:south-east of the area, It is formed exclusively

of a laterite profile developed on the Cretaceous Mullaman Beds., The

unit consists of extensive flat-topped plateaux and small mesas'edged '
by vertical breakaways and steep slopes., It represents an uplifted |
Neogene surface, designated the Tennant Creek Surface by Hays (1967).

The Northern Uplands are underlain in most areas by meta-
morphosed sediments of the Pine Creek Geosyncline, and in part by the
Tolmer Group. The topography developed is quite rugged, with relief

o

up to 250 metres, Strike ridges and valleys are developed in the north-
east corner of the Port Keats Sheet area on rocks of the Finniss River
Group.

Drainage

' Two major rivers flow through the survey area; these are the
Victoria River and the Daly River, Other large rivers in the area are
the Fergusson, Katherine and Flora which are tributaries of the Daly,
and the Fitzmaurice and Moyle Rivers, These, and in particular the
Daly and its tributaries, run for most or all of the dry season.

Several other small rivers which are fed by springs at the base of the

Wingate Plateau also flowvfor most or all of the dry season., The
great majority of water courses in the area only flow after heavy falls

of rain,



Fig.%: Oblique aerial view of the Fitzmaurice River taken from a
point near its mouth. In the foreground are salt flats with
mangrove thickets lining the waters' edge (Cambridge Gulf

Lowlands). In the centre of the photo the river flows across
the strike of the sediments of the rugged ridges and plateaux.
Near the top of the photo can be seen the flat tablelands of
the Victoria River Plateau with the inland plains (Meeway plain
and Koolendong Valley) between it and the rugged ridges and
plateaux.




The . water divides between the main river systems are shown
in. Fig. 2 . It can be seen that. they tend to follow areas of the
Wingate Plateau physiographic unit. Thé latter represents areas of.

land which have not been eroded at all by this generation of rivers.,

The courses of the major rivers are oply partly dependent on
the geological structure. Thus while the Daly River follows the axis
of the Daly River Basin, the Fitzmaurice and Victoria Rivers cut
across the strike of the.'Mobile Belt' (see "Strucfure"). Patefson
(1970) considers that “...., the present river system is possibly due
fo a combination of the revival of a little altered drainage system
that existed on an early Neoggne Surface (nqw the . Wingate Plateau

Surface) and of drainage consequent on new slopes. Both the revival

.of drainage and'the formation of new slopes results from.the

epeirogenic uplift of the Neogene Surface as a whole,...." Thus in
some places the river systems were unrelated to the structure below
the cover (mostly Mullaman Beds) of the Neogeneisurface and have now
been superimposed on it, whereas in other pléces:fhe rivers follow

structures which were already reflected in the Neogene surface before

uplift,

Many of the secondary streams in the mobile belt are. sub-
sequent to the structure and follow the north-easterly strike., On
ﬁhe stable shelf the sediments are virtually flat-lying and. there is
therefore.little structural control on river courses, However, in
the north—west of the Delamere Sheet area the secondary streams do

run parallel to the north-westerly dip.

SUMMARY OF GEOLOGY (Fig. 4)

Pine Creek Geosyncline (Walpole et al,, 1968), (Tables 2a,2b)

The oldest rocks in the area descriﬁed in this record_ére
the Archaean, Lower Proterozoic and early Carpentarian rocks which
form the western part of the Pine Creek Geosynclinal Belt, The oldest
unit is the Archaean Hermit Creek Metamorphics which are low-grade
quértz-muscovite schists, ' It is unconformably overlain by the Lower

Proterozoic Finniss River Group which consists mainly of turbidites
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and acid volcanics which have suffered low-grade metamorphism,
They are overlain, probably conformably and with an intertonguing
relationship by an orthoquartzite, the Chilling Sandstone. The
sediments and metamorphics were intensely folded and intruded by
gaﬁbro, dolerite and granophyre in late Lower Proterozoic or early
Carpentarian time, and then intruded by acid plutonic rocks . rang-
ing from.granite to tonalite, The latter have been dated at about
1800 m.y. (Compston & Ariens, 1968). In the northwest of the
Fergusson River 1:250,00d Sheet area the granite is cut by the.acid
Edith River Volcanics which also give a date of about 1800 m,y,

Fitzmaurice Mobile Belt (Table 2¢)

A belt of intensely faulted (though only gently folded)
sediments, the Fitzmaurice Group, trends north-north-east across
the Port Keats 1:250,000 Sheet area: The group consists of very
thick sandstone and minor siltstone, grit and conglomerate, It
unconformably overlies all units of the Pine Creek Geosyncline and
is therefore thought to be of Carpentarian or Adelaidean age,
The belt is separated from the Bonaparte Gulf Basin to the west by
thé north-trending Moyle River Fault which has a very large downthrow
to the west, and from the Sturt Stable Block to the east by another
major fault, the Victoria River Fault, which has a downthrow to the
east, Lg is thought that the mobile belt was active in Precambrian
times but the Palaeozoic rocks which overlap it are also intensely
faulted. The Fitzmaurice Group has been correlated with the Carr

Boyd Group in Western Australia. = | @

Victoria River Basin (Tables 24, 2¢)

The Victoria River Basin is a large sedimentary basin only
the north-eastern part of which is included in the area described.
by this record, The sediments filling it are of Carpenfarian or
Adelaidean age. They were deposited on a very stable area - the .
Sturt Stable Block - which has moved little since the time of dep-
osition so that the sediments are mostly sub-horizontal., The block

is bounded on the west, north and east by major faults so that no

stratigraphic relationships with the Fitzmaurice or Tolmer Qroups or

units of the Pine Creek Geosyncline have been observed, All the faults

{
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TABLE 2(a) i LOWER PROVIROAOIC AMD_ARCHAMAN STRATIGRAVHY
ERA | PERIOD GROUP ROCK UNIT MAP THICKNISS LITHOLOGY TIYSIOGRAINIC DISTRIBUTION STRATIGRAVHIC
SYMBOL FXPRESSION RELATIONSHIPS
Henschke Brecoia Blg 900+ m Coarse ferruginous | Massive rugged Around Henschke Unconformaebly overlain
nedimentary brece~ | hills and ridges Ialls in north of by Moyle River
ia and conglomer- Port Keats Sheet TFormation
ate with quartz area
frogments. Some
sandstone inter-
beds
©
Chilling Blh White blocky or lligh rugged ridges | On northern margin | Oonformably overlies
Sandstone massive medium and plateaux of Port Keats and Noltenius Formation
© quartz sandstone Fergusson River with intertonguing
- Sheet areas, and relationship;intruded
- to northwest of by Koolendong and
leeway Plain Soldiers Creek Granites,
basic sills and grano-
o phyre, Interbedded with
o lleeway Volcanios,
N Berinka Bli at least 840m Porphyritic grey Very rugged hills Hortheast corner Interbedded with
o Volcaniocs rhyolite and ond ridges on Port Keats and Noltenius Formation
0 (=} b dacite and minor TPergusoon River nortlwest corner
R o acld intrusives and valley with Fergusgon River
o o on Port Keats gently undulating Sheet areas.
o Sheet arca, Tuff, floor on Port
oafplomerate, Keats Gheet area
2] rhyolite,altered
spherulitic acld
e 2] volcanicn and
2] amygdaloidal
o B intermediate flows
o H on lergusson River
] Sheet area.
& Meeway Bla 1700m Torphyritic rhyo- Rhyolite forms high | West of Meeway Conformably overlain
2] “ Volcanics lite,tuff, sandy rounded tors.Tuffs| Plain and Koolen- by and interbedded
&l n tuff,oome outcrops| form rugged angul-| dong Valley, with Chilling Sand-
- intensely sheared. ar hills and steep| Northwest of stone, Unconformably
- slopes below sand-| Meeway Plain, overlain by Lalngang
o - stone units Small area 8 km Sandstone.
o - west lleeway Plain
= and north Fitz-
maurice River
]
© Noltenius Bln 4200m Low-pgrade metamor- | lixtremely rough Horthern boundary Unconformably overlies
. Tormation phosed siltstone, country. Ridges, between Port llermit Creek Meta-
greyviacke sand- angular hills.Some| Keats and morphics and overlain
gtone, conglomer- low-lying but Fergusson River by Moyle River
o o ate, Contact .| rough country Sheet areas. In TFormation, Conformably
metamorphism where | ° area to north of overlain by Chilling
A ) in contact with Collia Waterhole. Sandstone, Intruded by
granites In valleys west granophyre, basic
! of Meeway Plain pills, Berinka Voleocan-
L ies, granites, Inter-
bedded with Meeway and
Berinka Volcanics
Burrell Blv Liasnive grey-brown | lugged hills Northeast corner lateral eqiivalent of
Creek medium grained of Terguason lower part of Noltenius
Formation quartz greywacke, River Sheet area TFormation
giltstone and ‘
phyllite
U N (¢} 0 i) » 0 R M T Y
Hermit Croek Ah Forruginous quartz-| Ilaing of low lNortheast corner Intruded by Litchfield
Metamorphics muscovite schist relief with very of lort Keats and Complex and basic
and phyllite, little outcrop. southeast corner 0ills and dykes.
I B Rare tromolite A fow low hills of Cape Scott Uncouformably overlain
schist, wuphib- Sheet areas by Noltenius lormation,
'-’3 olite and
perpentinite




TABLE 2(b) _: PROTFROZOIC STRATIGRAPHY (CARPENTARIAN IGNEOUS ROCKS)

MAP PHYSTOGRAPHIC STRATIGRAPHIC
FERIOD | GROUP [ ROCK UNIT SYNBOL BIICKIESS LITHOLOGH, EPRESSIGH DISTRIBUTION R TOReEIES
Edith River Bue 105 m Coarse porphyritio Rugged hills end Northeast corner of | Dykes in Cullen Gran~
Voleanice toscanite ridges Fergusson River ite and flows over-
Sheet area. North-| 1lying it.
wost corner
Fergusson River
Sheet area.

Allie Granite Bga - Medium to cosrse Seil plain with Forthwest cormer Intrudes Roltenius
porphyritic sporadic piles of Fergusson River Formation, Unconform-
biotite-muscovite boulders. Alse Sheet area, ebly overlain by
adamellite, grano- rough slopes Depot Creek Sandatone
diorite and below sandatons
tonalite capping.

=

Cullen Granite Bgo Medium and even Soil plain with Northeast cormer Intrudes Burrell Creek
grained biotite sporadic outcrops Fergusson River Formation ard is
granite; and coarse Sheet ares intruded by Bdith

= porphyritic biotite- River Volcanics
hornblende granite
and edamellite
Koolendong Bgk Even-grained and Pavements and In west of XKoolen- | Unconformably overlain
o) Granite minor porphyritic boulder piles in dong Valley and bty Moyle River For-
coarse biotite and eoil plains,rough Meeway Plain,and mation, Intrudes
biotite-hornblende slopes below in velleys to Noltenius Formation
granite,ademellite sandatone cappings| northwest of and Chilling
o and grancdiorite. hceway Plain Sandstone
In southern out-
crops the ademell-
ite intrudes the
granodiorite
-
Soldiers Creek Egs Porphyritic and even-{Rugged hills up to | North of Cellia Intrudes Chilling
Granite grained coarse, 100 m. high sep- ¥aterhole on Sandstone and
muscovite-biotite arated by soil Fergusson River Noltenius Formation
& ~ granite and adam- plains. Sheet erea and contains roof
ellite, Numerous pendants of the latter.
greisen and pegna- Unconfarmably overlain
tite veina, Case- . by Depot Creek Sand-
iterite and tourm- stone and Antrim
L] aline in greieen Plateau Voloanios
veins )

Litchfield Bgl Coarse even-grained |Boulder piles on Northwest Intrudes Hermit Creek

2] Complex biotite granite, flat soil plains, Fergusson River, Metemorphics and
adamellite,granco- A few rovgh northeast Port probably Basio Sillse,
diorite tonalite. hills up to 100m Keats Sheet area. Unconformably overlain
Becones more acid high. East of Cape by Moyle River
tovards west of Scott Sheet area. Formation

= Port Keato Sheet
area, Garnetiferous
on Fergusson River
Sheet area, Mafio

ot xenoliths abundant.

Mignatic gones at
contacts with
Hermit Creek

& lietamorphica

Ti-Tree Bgd Sills up to Pink or grey medium |Foxms valleys in 32 km. east Tam Foms sille {n Noltenius

GranophyTe 300m, thick mesocratic grano- pequences it in- Turners Crossings Formation and between
end totalling phyre trudes. Outcrop 24 km, southwest the Noltenius Formet-
600m, restricted to a and 14 lm.east of ion and Chilling

2 few small piles Fletchers Gully Sandstone, lost re-

of boulders mine lationships are
concordant

Banic 8{lls Reo Hedium and coarse Low boulder Kortheast Port Unconformably overlain

end Dykes quartz diorite and strewn hills Keats and north- by Moyle River Form-
gabbro. Some west Fergusson ation, Probably in-
traces of chalco- River Sheet areas, | truded by ldtchfield
pyrite 8 lm. northwest Conplex. Imtrudes
and southwest Tom Hermit Creek Meta~
Turners Crossing, morphics, Noltenius
19 km.southwest Formation and Chilling
Hermit Hi11, Sandstons.




TABLE 2(c) : PROTEROZOIC STRATIGRAFHY (PITZMAURICE GROUF)

MAP PHYSIOGRAPHIC STRATIGRAFHIC
FRA| PERIOD | .GROUP| ROCK UNIT SYHBOL THICKNESS LITHCLOGY EXPRESSIOH DISTRIBUTICH RELATIONSHIFS
Legune Bfe 2100 m Interbedded grey Gently undulating | In centre of Apparently conformable
> Fomation white, green or plaim, finely mobile belt on conformable on
btrown fissile lam- diesected .slopes, | Port Keats Lalngang Sandetone
inated siltstons, and rounded hille | Sheet area
vhite, grey or
2] = green, poorly sort-
< ed, fine, mediun
— and coarse sand-
& ‘j otone
B4 a | Lalngang Bl 1800 m Interbodded fine, Rugged steep 1 In mobile belt Apparently conformably
= B Sandstone medium and coarse, ridges up to on Port Yeata overlain by legune
N = 5 grey feldspathio 150 n, high. Sheet area Formation; maybe
-1 = sandetone, grit, Lover and less uncenformable on loyle
o o minor pebble bteds rugged hills to River, and Goobaleri
= - and siltstone,Cne west of Formation
) 120 m. bed of grey- | Madjellindi
green siltstone Plain
2] south of Port Keats
o (] Sheet
= =]
S & {Goobaleri Bfg 600 m Interbedded grey and |Forms valleys In mobile belt on May be unconformably
M =] Formation green siltstone and { with gently un- Port Keats Sheet overlain by Lalngang
<t . fine sandstone dulating floors. area Bandstens, Apparently
" = interbede of medium | Coarser sand- conformable on Moyle
< L and coarge white stone beds form River Formation
Et ] 3} sandstone in upper ridges and cliffa
A a part of formation in sides of
H F gcarpa
o i '
B Moyle River B 1050 m in south | White, fine or medium|Forms rugged, In iobile belt on Unconformable on
= Formation east Port Keats| gandstone with a few| steep-sided Port Keats and Carpentarian and lower
S Sheet may be thin interbeds of ridges.In Macadam | Cape Scott Sheoet Proterozoioc rocks.
o < 10,000 m, in siltstone and coarse| Range they are areas Overlain conformably
northwest sandstone. Several truncated by by Goobaieri Formation
bede up to 450 m lesozolc pene- and possibly uncon-
o, porthwest of plain suwrface formably by Lalngang
Madjellindi Plain 5 Sandetone
U o] [ N - F [¢] R M T Y




TABLE 2(d PIOTIROZOIC STRATIGRAVHY
PERIOD { GROUP ROCK WIT . MAP THICINESS LITIOLOGY PHYSTOGRAFPHIC DISTRIBVLION STRATICRAPHIO
SYMBOL EXPRESSION RULATIONSHIPS
Wondoan Bw Up to 105 Green glauconitic Smooth acarps Contral ond Unconformable on
Hill shale and sand- southern part of Bullita Oroup;
Formation stons, quarts Delamere Sheet overlain
eandstons, dolom- area unconformadly by
itic siltatone Stubb Fomation
or Jasper Gorge
3andstone,
UKCOWNU FPORIYM.ITY
= Banyan Bbd Probably Stromatolitic Flat to un~ Contral southern Overlies, probably
p Formation M5 in and oolitic dolo- dulating plains, part of lerguzaon unoonformably,
- contre of mite and lime- some low, rowd- River Bheot nrea, Bynoe Formation,
- basin, Much stons, minor ed hilla, Overlain unoon=-
thinner at eiltatone and formably by Stubd
tat edgos aandatone and Jasper Gorge
: a, Sandstone, looally
- =] by Antrio Plateau
& o Volcanios
- i i ’
D Bynoe Bby Up to 200 m Purpls to red- Smooth soarps Southwestern Overlies Sikull
Formation brown end grey- where capped by quarter of Creok Formation,
at green mioacecus sandstone, Low Delamere Shoeat, probably conformably.
o. siltetone, grey hills and spurs and central b
dolomitic eilt- with prominent southorn portien :
- « atone and fine- terracing, of Fergusacn
= &~ sandstone and River Sheet,
- = dolonite
- =
o o) Skull Creek Bbs dbout 180 m Grey, fine to Banded and Southwestern Overlain by Bynoe
l ] Formation coarsely oryst- terraced soarps, quarter of the Formation, Grades
& s alline dolomite undulating country | Delemers Shest. conformably into
= e with interbedded of low and moderate| Alao minor out- underlying Timbor
M 8iltstone and relief, latter with| orop in north, Creek Formation,
A minor sandatone. oloasly spaced extending on o
0 Soms atramatolitic atreans, Fergusson River
< Sheet,
o
Bardia Chert Bbm Up to 15 n Pink to pink- Flat or gently Southweatern Underlain
Menber brown laminated dipping surfaces, quarter of the conformably by
.chert, some rough and uneven Delamere Sheet femainder of Jkull
brecciated and re- in detail, area. Creok Formatian,
cemented by Overlain by Bynos
coarser eilica, Formation,
Tinber Bbt T5m+ Interbedded Smooth acarpa, or Veatorn -portion Older formations
Croelk . purple and grey- if no hard . of Dolamers - not scen, Grades
Pormation green quarte caprook, terraced Sheet, along up into ths Skull
# siltstone, fime slopes, Victoria River, Creak Formation,
sandetone and :
finely oryatalline
dolemite,

U N 0O0ONVPFORMTITZY




E 2(s : ROPZROZOIC CTRAPIGRAPHY (AUVERGNE GRO )
PERIOD GROUP, ROCK WHIT MAP THICKIESS LITHOLOGY PHYSIOGRAPHIC DISTRIBUTION STRATIGRAPHIC
SYMBOL EXPRESSION RELATIONSHIPS
Shoal Bah up to 60 m Brown and grey- Stoep slopes Botween Conformable on
Reach green ailtatons, bordering plateaux Alligator Creek | Spencer Sand-
Formation with minor dolomite capped by Mullaman (Port Keats etone, Overlain
and sandatone Beda or laterite Sheet) and old unconformably by
Coolamon H.S, Mullaman Beda
(Pergusaon
River Sheet)
Spencer Bas up to 60 m Pine grained sand- Moderate asmocth Southeast and Upper end lower
Sandetone stone, gome 8lopes bordering southwest contaots, with
dolomitic, Thin plateaur, and low quarters of Port| Shoal Reach and
bedded, with ripple banded hills Keats and Lloyd Creek
marks and halite Fergusson River | Formations
caste, Some gilty sheet aress reapectively,
sandstone respectively are conformable
Lloyd Creek Pal up to 75 m Grey-green silt- Low hills, emooth As for Spencer Upper and lower
Formation stone, algal and to vaguely Sandstone contacts, with
colitic dolomite, terraced Spencer and
and dolarenita. Pinkerton Sand-
Sandy and silty atones respestively,
dolomite are conformable -
Pinkerton Bap up to 50 m Pine to medium- Forms cliffs, caps From Viotoris Upper and lower
Sandatone grained, well sorted, 8carpe and forme River. Fault, contacta, with Lloyd
. white quartz sand- plateaux cuestas east and north- | Creek and Saddle
= stone, Cross bedded or hogbacks east to near Cresk Formations
- and ripple marked. depending on dip Wombungi and respectively, are
™ Minor silstone and of beds Collis ¥aterhole | conformable
=) shale 5 on Port Keats
= and Fergusson
- River Sheets.
ey Minor occurrence
&~ :_: on Delamere Sheey
: i Saddle Creek Bad 20 o to 90 m| Fine to medium- Basal sandstone As for Pinkerton | Upper and lower
o Formation grained sandstone. forms cliffs, Sandatone contacta, with
© Reddish clayey, to generally capped by Pinkerton Sandstons
a white clean quarts slope of siltatone, and Angalarri Silt=
o sandetone, Strongly and then another stone, are
oross bedded, ¢liff of Pinkerton conformable
" Interbedded with and | Sandstone
- - overlain by forrue
< o ginous siltstons
: : Angalarri Baa Unlmown, in | Grey-green fissile Undulating plains, East and south- |Upper and lower
= = | 39iltstone excess of ohloritic silt- or sateep smooth east of Vietoria | contacts are
I 300 m stone, minor fine- scarp below over- River Fault as conformable with
S grained sandstcne, lying sandstone far as the Saddle Creek
o E minor dolemite Ikymbon River, Formation and Jasper
- Northwards to George Sandstons
& vicinity of
s Collia Water-
o hole
(4]
Jasper Gorge Baj 45 n to 105m| Medium-grained well Prominent cliffs, Throughout much |Overlain conformably
Sandstone scrted, quarte capping mesas and of central and by Angalarri Silte
sandetone. Basal forming plateaux Western Delamere {stone. Conformably
conglomerate at Sheet and north- |overlies Studb
aome localities. vards on south- |Formation but where
Siltatone inter- ern Fergusson latter absent uncon-
beds in parts River Sheet formadly overlies
Wondoan Formation or
Bullita Croup
tubb Formation Bat Approx. Grey end le Scarps, capped bty Central part of |Overlies, wncon-
FR e 288 - nicicempzilpc- olilt’f'a'of gzsper Delanmere Sheet conformably, Bullita
stone and shale, Gorge Sandatone area and south- |Group or Wondoan
flaggy, fine- or upper Stubd central part of |Pormation, and ie
grained sandstone Formation Fergusson River |overlain conformably
Ares by Jasper Gorge
Sandatone

UNCONPORMITY




TABLE 2(f) 3 PROTIROZOIC STRATICRAWIY (TOLSR GROUP)
PERIOD |GROUP |  ROCK GNP ¥AP | pwiciiiss LITHOLOGY PHYSIOGRAPHIC - STRATIGRAPHIC
SYMBOL EXPRESSION DISTRIBUTIOR RELAT1ONSHIFS
Waterbag Btg 150 n to 300 m | Thin to medium- Loser rourded hills | Formation orops | Conformsble on Hinde
B Foruatien bedded, chocolate and arens of low out in a zone Dolomite, Unconform-
3 and red-brown relief. Soft beds about 10 km ably overlain by
L friable sandetone cammonly ocovered by | wide north- Antrim Plateau
L] and siltatone. Ceinozoie wnits vards from Volcanics
= Rare dolemitio about 22 km M/
] sandstone and of Dorisvale
= dolomito in lower homestead
=] part becoming
: = abundant in upper
= o part.Halite casts
2 Hinde Dolemite Bth | 120 Pink, grey end Lov relief areas Areas 5 ko wide | Conformable with
& yellow-brown, usually with small | extending Viaterbag Formation
q flaggy to blocky, sharp ridges crop- northwards from | above and Stray
& thin-bedded dolo- ping out on soil 16 ka E, of Creak Sandstone
mite with inter- covered interfluves | Collia Vater- Uamber belcw,
bede of derk-grey Qutorop poor. hole
] and yellow-brown
o o eiltetons
m Stroy Creek Bty 180 o Green to purple, Softer bade form low | A bolt 5-13 km Conformable with
Sandatons fleggy to fissile, | relief arems - wide extending Hinde Dolomite above
= Hember thin-bedded coarse | gentle slopes and northrexde from | and Dopot Creek
8 ailtatone and fine-| low rises, Harder 10 km W of Sendstone Membexr
K] grained sandstone, | beds form hills Collia Viater- below,
= g Glauconitio end with moderately hole
; <] E micaceous common- steep slopes,
ly. Coarser sand-
:: 2] < stone near base.
& =1 Current lineations &
- E and ekip casts
= Depot Oreek Bto 300 m to 60(m |White to red-brown, |Fomms oliffs, Oap W trending . Conformably overlain
S Sandstone flaggy to masaive, | rock for plateaux, zone north of by Stray Creek
E Yember thin to medium- Mo forms cuestas Collia Fault on| Sandstons Member.
bedded, poorly where steeply dip- Fergusson River | Unconformably over-
sorted quarts sami-| ping. Rivers Sheet area. lies granites and
atone, Pebble beds.| commonly cut gorges | Gmall outcrop Noltenius Formation
Induration cammon. in this unit, in NE part of
ghest
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except the Dorisvale Fault to the east involve a downthrow of

the block and.it appears that the basin was formed by the depression

of this block, The units deposited in the basin are the Bullita

Group (carbonates and siltstone), the Wondoan Hill Formation:(silty)
sandstone) aﬁd the Auvergne Group (sandstone, siltstone and minor
carbonates), The Auvergne Group rests on the Wondoan Hill Formation and
Bullita Group with a low-angle unconformity. The Wondoan Hill Formation
has a similar relationship to the Bullita Group.

Tolmer Group (Table af).

The Tolmer Group consists of carbonates, sandstone and silt-
stones which crop out in the north of the Fergusson River 1:250,000
Sheet area, They unbonformably overlie units of the Pine Creek Geo-
syncline and are unconformably overlain by the Antrim Plateau Vol-
canics, _Their age is therefore Adelaidean or Carpentarian énd they
may be ‘equivalent to part of the Victoria River Basin seqﬁence although
no contacts have been seen, It is also possible that they are equiva-
lent to the Fitzmaurice Group. Outcrop of the group\is confined to
the margins of the Daly Basin and it is possible thgt it is of late
Adeléidean age, having formed in the basin which also contains
Palaeozoic sediments, The group does not lie on the Sturt Stable
Block and is moderately folded and faulted.

Antrim Plateau Volcanics (Table 2g)

The Antrim Plateau Volcanics occupy a north-northwest-trend-
ing belt in the east of the survey area, They are basic extrusive .
rocks believed to be of Lower Cambrian age, and are the northern part
of a very extensive volcénic province, The volcanics are unconformably
overlain.by the Daly River Group and unconformably overlie the Pre-

cambrian,

Daly Basin (Table 2g)

. The Daly Basin is a northwest-trending shallow sedimentary
basin which occupies the eastern half of the Fergusson River 1:250,000
Sheet area, It contains about 300 metres of Middle Cambrian to Ord-
ovician sediments, mainly carbonates, known as the Daly River Group.
Data obtained in the recent gravity.su;vey suggests that the basin

started to form in Precambrian time.(Whitworth, 1969).
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Bonaparte Gulf Basin (Table 2g)

The Bonaparte Gulf Basin is a deep sedimentary basin which
occupies the western part of the survey area and much of it is covered
by the sea, It contains thick deposits of Palaeozoic to Mesozoic
sediments represented at the surface by the Permo-Triassic Port Keats
Group. Although the Moyle River Fault is the obvious structural margin
of the basin, the sediments overlap the Precambrian rocks for at least
50 kilometres to the east,

Mullaman Beds (Table 2g)

Scattered outcrops of Mullaman Beds occupy a2 belt which runs
north-west across the survey area, It consists of a thin layer of
Cretaceous sandstone and siltstone which lies unconformably on all
other units in the area apart from the Cainozoic, The unit is flat
lying and crops out as & capping on extensive plateaux and small mesas,

Laterite is very commonly developed on the surface,
Cainozoic (Table 2h)

Soil and alluvium are abundant throughout the area, particul-
arly on the coastal plain, in the Daly River Basih, and in the large

valleys in the Victoria River Basin,
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TABLE 2(g) LESO701C_AND PALAKDZOIC STRATIGRAPHY

MAP HTORNIGS PHYSIOGRAPHIC STRATIGRAPEIC

ERA | PERIOD | GHOUP ROCK UNIT grupop, | THICKNISS LITHOLOGY EXPRESSION DISTRIBUPION RELAT FONSHIFS
s

B EQ lullaman Beds Em |Upto ¥0m Froshwator and marino | Formo a flat capping | The asme as the | Unconformable on all
& g s oardotone,siltstons on plateaux and laterite (sso older rocks
] g and conglamerate mesan above)
E S Thdifferentiated R Mcaceous sandy silt- | Low hills Southeast of Conformable on

B4 s Triasnio T+R stone, sandstone, Port, Keate Permian

shalsg Misaion
S Undifferentiated P About 2000 m | Conglemerate sand- Low hille Along coast line |Unconformable on pre-
Permian stone,eiltatone, and southeast Cambrian . -
limestone of Port HKeats
Migalon
Ocloo Limeatone Olo G0 m |S4licified limestone, | Karst topography Along Paly River |Conformably overlies
cherty in places on Fargusson Jinduckin Fomation
River 1:1250,000
1 Sheet area
(8] .
Jinduokin 68/01) 160 m - 135 m |Ferruginocus fine to Mesas and rocky Eastern holf of |Conformably overlies
Fomation medium-grained hills to 60 m high Fergusscn River | Tindall Limestons
quartz sandstons and and northeast-
eiltetone with hal- ern corner, of
L E ' ite pseudamorphs, Delamere

3 B Some marljdolomitic 11250,000 Sheet

5 o and silioified areas

g o limestone, conglom-

o ) erate
ot Manbulloo Member | €/0lu 60 m |Silicified flagey Karst topography Weatern edge of | Local develoment of
m limeatone Daly Basin on limestone lenses
. Fergusson River | within Jinduckin
: = 2 I Sheet Formation
: o
v : Tindall Gnt 150 m |Fossilifercus caloil- | Karst topography Along margins of | Unconformably overlies
9 Limestone utite and crystall- Daly Basin on Antrinm Platesu
b O = ine limestone with Fergusson River | Volcanics, Tolmer
N - chert nodules and Sheet ares and Group and Cullen
a bands; scme sand- in northeast Granite,
stone corner of
}‘-' Delemere Sheet N
HE ares
A
Montejimni G 78 m |Limestons, dolamitae, Karst topcgraphy or | East of Delamere | Unconfarmably overlies
Linestone calcareous silt- savannah woodlands Sheet area Antrim Plateau Voloan-
q stone,mudstone ica, Equivalent in part
to Tindall Limestons
UNCONFORMITY
El
i Antrinm Plateau Gla 180 n |Fine and medium~ Undulating plains, A belt rumning Unconformable on Pre-
Volcanics grained basalt,Some rounded and from near cambrian units
vesicular layers, terraced hills. centre of
% Interbedded sand- Sandstons forms Fergusson River

Ll stone, conglamerate small rocky hills Sheet ' area to

« chert ] . southeast car-

o] ner of Delamere

] Sheet area

Pe M

= Jarong €14 15 o to 75 m |Poorly sorted boul- Rourded hilla up to | Scattered out- Unconformable on Pre-

h Conglomerato der conglaomerate 75 m. high. Qutcrop| crops north and | cambrian beds.

. with granite, vol- on slopes commonly south of Collia | Camnonly conformably
canio, quartzite very poor Waterhole.Small | overlies L, Cambxrian
and dolanite areal distri- Sandstones.
boulders bution

UNCONFORMITY




TABLE 2(h) 1 CAINOZOIC STRATIGRATSY
HAP PHYSIOGRAFPHIC STRATIGRAPHIC
PERICD | GROUP | ROCK UNIT. SYMBOL THICKIESS LITBOLOGY EXPRESSION DISTRIBUTION  RELAT IONSHIPS
Canstal Qac Mud, silt evaporitss | Salt flats, Forms belts of Superficial deposit
deposite generally free of varying width
- vegetation but along coast
o with mengroves
T, along coast,rivers
= and inlets
=]
@ Coastal sand Qos Sand, partly stabil- | Dunes of very low Along coast Superficial deposit
&~ dunes ized by vegetation relief
P
B Alluvium [~):] River silt, sand, River banks Along creoks, Superficial deposit
o - gravel flood plains Very abundent
on coastal
plain
Terrace Qt up to 15 m Sand, s5ilt Flat terraces Either side of Superfioial deposit
deposite Victorin River
on Delamere
11250,000
Sheet area
Soil Cza Residual sandy Schrub covered Ixtensive in Superficial deposite
soile,Travertine, plains with low coastal plaine,
colluviun., In- relief oeverlying gran-
cludes pome small ite and meta~
patches of black morphic bodies
2 soll in north of
g area, in Daly
] River Basin
&9 and on platoau
© in east of
= Delamere
L 11250, 000
- Sheet area
3]
Black soil Czd Dark grey, Grassy plains with Mostly in a Suparficial deposit
clayey soil few or no trees, large ares
a Clunps of grass along Fitz-
2 producs very un- naurice River
B even surface in west of
< Fergusson River
- Shoet area,Alsc
& in patches over
= lying Antrim
M Plateau Volcan-
o1 {es
=] .
=y Laterite Ozl Upto 6m Pisolitio ironsione Thin capping on Extensive in Invariably formed on
% . mostly with large mesas and plateaux, | northeast half Mullamen Beds
- silica content. Quite heavily of Delamere
=] Underlined by wooded southwest half
= mottled end pallid Fergusson River
= zones, Some detri- and east Port
tal laterite Keats Sheet
area
U ¥ ¢ 0 ¥ F O R M I T Y
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STRATIGRAPHY

ARCHAEAN

Hermit Creek Metamorphics

The Hermit Creek Metamorphics form the Archaean basement
west of the Pine CreeE'Geosyncline. 'They consist of quartz-muscovite
schist, tremolite schist and local amphibolite and serpentinite.
Their Archaean age is inferred from structural and metamorphic
comparison with the Lower Proterozoic sediments and from the.uncon-

formable relationship with the overlying Noltenius Formation.

Derivation of name: The name is derived from Hermit Creek, a .
north-flow1ng tributary of the Daly River, on the Cape Scott 1: 250 00o0
Sheet area, Malone and Randal first used the term on the Muldiva
Creek 1:63,360 Sheet and a brief account was later included in the
Fergusson River Explanatory Notes\£§fndal, 1962),

Distribution and topographic.expression: The metambrphics are limited

to an area of about 310 équare kilometres in the south—eésf‘cornef of

‘the Cape Scott area and on the adjoining Port Kéats, Fergusson River

and Pine Creek Sheet areag, They crop out sparsely as low rounded
hills with very subdued relief, The only areas where the wnit has
high.relief are whefe there is a protective, more resistant capping
(e.g. Mullaman Beds in thé Dilke Range) or in close proximity to the
intrusive Litchfield Complex,

Stratigraphic relationships: The Hermit Creek Metamorphics are faulted
down to the west By the Tom Turneris Fault. They are elsewhere
intruded by the Litchfield Complex, which causes.some degree of contact
me tamorphism; 29 km east of Tom.Turner's. Crossing on the Port Keats
Sheet area, a quartz-orthoclase-andesine-cordierite-biotite hornfels

is well exposed adjacent %o and intruded by an adamellite of the
Litchfield Complex, The metamorphigs are unconformably overlain in

the same area by Noltenius Formation (R.N. Walker; pers. comm.).

Permian conglomerate ahd Cretaceous sandstone unconformably
overlie the unit on the Cape Scott Sheet area,

Lithology: The unit consists of schis$, granulite and basic igneous .

rocks, This latter group inciudes.plagioclase-amphibolife, tremolite

schist and an altered serpentinite, These are metamorphic equivalents
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of an ancient ultra-basic to basic suite of rocks, They are.
undoubtedly nBt related to the Barly Carpentariaﬁ Intrusives, The
Archaean basement is very similar llthologlcally to the Tickalara
Metamorphlcs and the Lamboo Complex in the Halls Creek Mobile Belt
of Western Australia (Dow et al,, 1964), The main rock-type is a
ferruginous, quartz-muscovite schist which crops out widely on the
Cape Scott Sheet area; . a.more phyllitic variant is widespread on 
the Port Keats Sheet area, Under the microscope the muscovite can
be seen to be a post-orogenic mineral pfesumably developed during
the metamorphi%m‘garnet which occurred after fhe major folding,
The major folding had been accompanied by chlorite-grade metamorphism,
Actinolite and tremolite schists crop out in places;

The schist is commonly invaded by pegrmatite veins and
partly migmatized where it is close to the Litchfield Complex. The
pegmatite replaces the softer bands in thé schist,.

. Plagioclase-amphibolite crops out near Hermit Creek on the
Daly River - Port Keats track (13°55'S, 130%25'E), It is composed
of green hornblende in an equigranular mosaic of labrédbrite° The
rock has a weak foliation and is probably the product of regional
metamorphism of a gabbro,

In the Dilke Range several interesting features occur within
the metamorphics. At the eastern edge of the range, foliated
Archaean mica schist overlies younger migmatites of the Litchfield
Complex, .The plane of contact dips about 10°S and is parallel to
the foliation of the schist, This schist is not strongly contact
me tamorphosed but contains some granitic lenses. The Archaean here
would appear to have been overthrust by a Carpentarian or younger
orogenic movement onto the Litchfield Complex,

In the north-west Dilke Range several unusual rock-types were
found, Tourmallnlzed quartz—muscov1te*schlst which weathers very
ea311y crops out close.to the Litchfield Complex, A 10 metre band of
cord1er1te-s1lllmanlteagarnet gneiss overlies therschist and dips
steeply west, It contains porphyroblasts of garnet and smaller

crystals of sillimanite and corundum in a2 matrix of cordierite.
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Biotite (after sillimanite) and chlorite are also present. The

gneiss is overlain by monomineraliec tremolite schist, .A serpentinized
and metamorphosed peridotite also occurs in the region., It consists
of corroded clivine crystals and picotite, in a matrix of serpentine .
(replaéing olivine and enstatite) and tremolite (replacing enstatite),
The peridotite was presumably intruded into the sediments dufing the
primary crogenesis of the Archaean rocks. Granite and pegmatite

intrusions are widespread in the north.west Dilke Range,

The Tom Turner's Fault has exerted a marked influence on
the structure of the Hermit Creek Metamorphics. Foliations near
the fault are generally parallel to it and the rocks show a linear
extension or "stretching' near the fault, No foldihg attributable
to thevfaulting was seen and all the quartz grains are very elongate
in the quartz siltstones and silty sandstones.
LOWER PROTEROZOIC

Finniss River Group

Burrell Creek Formétion

A small area of the Burrell Creek Formation crops out in.
the north-east corner of the Fergusson River 1:250,000 Sheet area,. .
It was originally mapped and described by Rattigan and Chrke (1955).
In this area'it consists mainly of massive cleaved gfeyabrown medium-

grained quartz greywacke, siltstone and phyllite.

In general, the Burrell Creek Formation is similar to the
Noltenius Formation and is regarded as a finer-grained lateral

equivalent of the Noltenius Formation (Walpole et al,, 1968).

Noltenius Formation

Distribution: The Noltenius Formation is a major component of .

the sediments in the western part of the Pine Creek Geosyncline,

In the area of this report it crops out in the north-west
corner of the Fergusson River Sheet area.with scattered iniiers
éxtending southwards to Collia Waterhole, The outcrop continues.
westwards into the northeast corner of the Port Keats Shé?t area,
and elsewhere in this latter sheet area the Noltenius Formation

érops out in several widely separated localities, Small outliers
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occur near Tom Turner's crossing, and a large inlier crops out
north-west of Meeway Plain, On the western cdge of the Meeway .
Plain and Koolendong Valley sheared lutites and rudites have been

tentatively mapped as Noltenius Formation.

Derivation of name: Hossfeld and others (1937a,b) mapped this form-

ation in the Fietchers Gully, Buldiva and Collia areas and included
it in the Muldiva Stage of the Mosquito Creek Series, ILater mapping
by White and Randal (1955) on the Daly River and surrounding 1-mile
Sheet areas delineated the Noltenius Formation and Chilling Sand-
stone. The name was derived from Noltenius Billabong, north of
Daly River. Police Station on the Pine Creek Sheet area (Walpole et -
ai., 1968).

Stratigraphic relationships: The Noltenius Formation lies conformably

below the Chilling Sandstone and grades eastwards into the mére
argillacedus Burrell Creek Formation., It was thought by Walpole et
al, (1968) to be a transitional. lithology between the sandstones to
the west and shales to the east, The 1968 mapping, however, showed
that tyﬁical Noltenius Formation extends westwards onto the Port
Keats Sheet.area, and does not grade into a coarser lithology as
previously thought, The Berinka aﬁd Meeway Volcanics are intérbedded
wi%h the Noltenius Foimation. The formation:unconformably overlieg
the Archaean Hermit Creek Metamorphics on the Port Keats Sheet area,
It is infruded.by the early Carpentarian granites and by several
bagic igneous bodies, The fdrmation is unconformably overlain by
the Moyle River Formation, the Depot Creek Sandstone Member and the
Mullaman Beds.

~ On the Port Keats Sheet area at 1300115E 14037'8 an angular
unconformity between Noltenius Formation and Moyle River Formation

crops out,

- A similar clear cut relationship between the Noltenius
Formation and ﬁhe Depot Creek Sandstone Member may be seen at two
localities on the Fergusson River Sheet area, At 130°46'E 14°8°S
white to red blocky; friable, pebbly quartz sandstone, dipping 20°

NNE, overlies massive, induréted, unsorted sandstone and greywacke
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dipping 75°SW. Further south near Coilia Waterhole at 130057'E
14021'8 red massive, friable sandstone with a thin basal quartz
conglomerate dips gently north-east over a sequence of foliated

quartz greywacke and silfstone dipping 45°SW°

Lithology and thickness

The Noltenius Formation is a sequence of metamorphosed
siltstone and greywacke which has been estimated frém aerial photo-
graphs to reach 4,100 metres in thickness in the north-west part of
the Fergusson River Sheet area, This figure may.be. high, due to
possible repetition of beds by folding,and faultingThe actual thick-
ness may be as little as 1500 to 1800 metres,

North-west of Meeway Plain on the Port Keats Sheet area,
the formation is representeduby,a large thickness of miformly red-~
purple, poorly-bedded siltstbne, with bands of grey slate and sheared
pebbly sandstone, The rocks are intruded by the Koolendong Granite
and have a marked regional cleavége which s trikes 030O and dips 85o
east, The bedding ranges from 10°E to abouﬁ 70°E suggesting that

the rocks lie on the eastern flank of an anticline,

On the western margins of the Koolendong Valley and '
Meeway Plain for over 8 kilomeires north and south of the Fitz-
maurice River a sequence of highly deformed rocks crop out, Spotted

schist and grey-green phyllite are commonly interbedded with sheared

' volcanics. Chevron folds and B lireations are common, North of the

Fitzmaurice River these rock types contain 6 metre thick bands of con-
glomgrate. The conglomerate sontains many good examples of stretched
pebbles, (Fig. 5,6), The pebbles approximate to a prolate ellipsoid
with their long axes averaging. 8 cm to 10 cm long, but in places
reaching up to 30 cm in length, The plane of elongation of the
pebbles is parallel to the regional cleavage and schistosity, The

pebbles are mostly quartzitic and lie in a gritty, silty, poorly-

- sorted schistose matrix,

Near the Muldiva and Buldiva mines the rock types are grey-
green phyllite with interbedded thin fine-grained sandstone. The

rocks have a regional cleavage of 110°strike, 80°N dip.



A similar structural situation occurs at Fletchers Gully
where gold has been mined from small quartz veins which are abundant
around the nose of a north-westerly plunging anticline, The cleavage

in the phyllite, greywacke, schist sequence is strike 115, dip 85°N.

The_Noltenius Formation crops out extensively around the
northern margin of. the Soldiers Creek Granite; large xenoliths occur
within the granite, The rocks near the granite show*é higher degree
of metamorphism than elsewhere, At 14020'8 130048'E there is a large
outerop of quartz-sericite schist in which andalusite (in the form of "
chiastolite) and garnet have been replaced by sericite and pyro-

phyllite, The suggestion of retrograde metamorphism is very common

throughout the Noltenius Formation, . Further north at 130047*E 14015'8

quartz-muscovite schist is exposed close to the granite. Under the
microséope sericite can be seen to haye replaced syntectonically
rotated porphyroblasts of garnet, The poiphyroblasts are in a matrix
of equigranular unstrained quartz and optically orientated.muscovife
flakes, Accessory biotite and later tourmaline are also present,
These examples suggest regional metamorphism during folding to a
garnet-gfade and later retrogradé metamorphism associated with the

intrusion of the granite,

A well defined band of greywacke, conglomerate and pHyllitey
crops out along Allia Creek about 10 kilometres south-east of
Fletcherd Gully., The: beds consist of massive.turbidites with thin
bands of interbedded phyllite and conglomerate, .The conglomerate
consists of quartz pebbles in a greywacke matrix, The greywacke
itself consists of angular unsorted grains 6f quartz and feIHSpar in
a matrix of clay minerals, sericite, quartz and biotite, Larger
biotite crystals are aligned within the rock and are probably.of
metamorphic origin., Some recrystallization of quartz has occurred,
Megascopically the greywacke shows the features of a typical turbidite
(Fig. 7). ,The‘greywacke falls into the-feldspathic greywacke class
(Pettijohn, 1957)."

A sequence of poorly sorted, bedded, heematitic, clayey
sandstone is exposed in the north-east corner of the Port Keats

Sheet area., The sandstone is massive to flaggy and banded in places,



Fig. 5. Sheared conglomerate in Noltenius Formation. Bank of
Fitzmaurice River on western margin of Koolendong
Valley, Port Keats Sheet area. Neg.GA/1191.

Fig.6. Sheared conglomerate in Noltenius Formation at same
locality as Fig.5. Neg.GA/1168.



Fletchers Gully mine, Fergusson River Sheet area.
Neg. GA/1469.

Fig.7. Turbidite unit within Noltenius Formation showing graded
bedding, bottom structures, included boulders and a cleaved
fine-grained shaly top. Allia Creek 10 km south-east of

Fig.8. Polygonal (%?shrinkage crack) structures in acid lavas of the
Berinka Volcanics 30 km east of Tom Turners Crossing (Port

. Keats Sheet area). Neg. GA/1429.



It may represent a transitional phase between Noltenius Formation
and Chilling Sandstone.

Distinguishing features:; The Noltenius Formation is a medium to dax™-

toned, photogeological unit with fairly high relief,. Some of the

more arenaceous bands:show up as lighter-toned units, The formation
is distinctive by virtue of its stratigraphic relationships and lithol=-
ogy. Although similar to the Hermit Creek Metamorphiés in places,

the Noltenius Formation shows a lesser degree of folding and metamor-
phisnm, Rg gore phyllitic, less weathered and shows a more consistent
regional‘yleavage. The mineral assemblages in the Noltenius Formation
are commonly.characteristic, andalusite being virtually restricted

to this uﬂit. The presence of greywacke, cdnglomerate and sandstone

bands is also diagnostic,

Palaeogéogrgphio significénces The Noltenius Formation was deposited

in a deep water, probably reducing, environment close to the contin-
ental slope. It is . a marine deposit as shown by the dominance of.
lutites and associated greywackes in the sequence, Walpole et al,
(1968) suggest that the unit was deposited largely by turbidity currents
in an environment intermediate ﬁetween shelf and deep water facies,
However, no evidence of a westwards iransition to shelf facies was

discovered during this survey.,

Berinka Volcanics

Distribution: The Berinka Volcanics crop out in two principal areas,

(a) North-west cornmer of Fergusson River Sheet area acid volcanics
crop out in an irregularly shaped area of rugged hills thirteen kilo- .
metres west of the Fleichers Gully mine. They consist of tuff, agglom-
erate, metarhyolite, highly altered sperulitic acid volcanics and

amygdaloidal intermediate flows,

The volcanics are in contact with siltstones of the
Noltenius Formation and are probably interbedded with them, In
the northwest of the area they are separated from an outcrop of
gabbro.by a granophyre which has been included in the Ti Tree Gran-
ophyre.
(vb) North-east corner of Port Keats Sheet area acid extrusives and

what appear to be their high-level intrusive equivalents crop out.
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The extrusives form a belt about 11 kilometres long and one kilo-
metre wide within outcrop of the Noltenius Formation and Chilling.
Sandstone, The siratigraphic thickness is about 850 metres, Out-
crop is poor and the unit forms a prominent valley between hills of
‘ sandstone and greywacke. .The volcanics are separated from sandstone
of the Noltenius Formation to the porthwest by a fault and are over-
lain to the southeast by siltstone, sandstone and greywacke of the
Noltenius Formation, Cretaceous sandstone overlies them to the south-
west,
Lithology: The volcanics mainly consist of a medium or dark grey
or-grey=-green crypto-crystalline rock most of which contains sub-
hedral phenocrysts of quartz and feldspar and ﬁlack blebs of

chlorite,

Towards the southwest end of the outcrop some of the . rock
shows well defined polygonal structures on weathered surfaces.,
These consist of ridges standing a few millimetres up froﬁ“the.main
body of the rock: they are in the form of irregular polygons with
curved sides.and rounded corners and are up to =715 em: >z wide,
(see Fig. 8). It is probable that these are shrinkage cracks formed

while the lava was coaling.

The volcanics contain interbeds of sandstone up to three

metres thick, as well as several beds ofhaematite up to 15 em thick,

Most of the thin sections examined were of porphyritic
acid lavas. No evidence of shard structures were seen. The ground-
mass is cryptocrystalline and light-brown, Tt is composed of very
small radiating aggregates of devitrified glass, Phenocrysts are

of guartz, plagioclase, alkali feldspar, augite and chlorite,

_The quartz phenoérysts which are up to two millimetres in
diameter, are either anhedral or are bipyramidal with considerablyj
embayed margins. The plagioclase varies from oligoclase to andesine
(An3o
subhedral and up to 2 mm in diameter, In some sections the twin .

to An35) and is very heavily sericitised. The grains are

lamellae are very poorly developed. The alkali feldspar is micro- .

perthitic orthoclase somewhat sericitised and euhedral or subhedral,
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The proportion of phenocrysts of plagioclase to those of alkali
feldspar is as great as 10:1. Some sections contain augite which
forms up to 10 percent of the phenocrysts, Irregularly shaped
aggregates of chlorite are also common. One section consists of -
angular chunks of brown volcanic glass with perlitic cracks, and
ragged and angular grains of feldspar, chlorite, quartz and augite,
set in a fine groundmass,the texture of which flows round the larger

particles,

In thin-section the polygonal lines in the rock (Fig. 8)
consist of lines of cracks but they do not have a noticeably different
composition from the main body of the rock, they are, however, slightly

pinker and may be a little more weathered,

Intrusive rocks: The sandstone of the Noltenius Formation to the
northwest and stratigraphically below the extrusives contains at
least three separate sills of acid intrusives which are most probably
high-level intrusive equivalents of the volcanics., Their appearance

is very different from that of the Ti Tree Granophyre.

The sills are up to 75 metres thick and 5 kilometres long.
They are conformable with the bedding over most of their length but
are transgressive in places. The intrusive rock becomes noticeably
fiﬁer grained towards the contact with the sandstone., The sandstone

at the contact is hard and indurated.,

. The rock is medium to fine-grained, and grey with red-brown
patches. Thin sections show the rock to be severely altered, The
groundmass consists of . fine sericite replacing a medium-grained mosaic
of quartz and feldsﬁar. Phenocrysts of feldspar are subhedraly, up to
2 mm long and considerably sericitised. The most common type of
phenocryst however, consists mainly of iron oxide with a little

quartz; its shape suggests that it may replace feldspar phenocrysts,

Meeway Volcanics (New name)

Introduction: The Meeway Volcanics is the name given to a number of

outcrops of Lower Proterozoic acid volcanics and rocks suspected of
being acid volcanics, These crop out near the southeast corner of

the Port Keats Sheet area, The four main outcrops are described
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separately, _

(a) 1n the northwest corner of the Meeway Plain the volecanics cover
about ten square kilometres, The eastern part consists of acid lavas;
to the west, the lavas are apparently underlain by a tuff which becomes
more sandy towards the west and grades into a clayey sandstone. The
boundary is drawn at the scarp which separates the sandstone plateau
from the rugged hills of tuff to the east, The lavas are bounded to
the east by the Victoria River Fault which separates them from rocks

of the Auvergne Group.

The lavas form high massive tors with good but quite deeply
weathered outcrop. The tuff on.the other hand forms rugged and more
éngular hills with less outcrop.

The stratigraphic thickness of the tuff is about 650 metres,
The dip,qf the lava flows is not clear but assuming the dip of 60°
in the tuffs is maintained to the east this would give a thickness
of about 1000 metres for the lavas,

The lavas consist of phenocrysts of anhedral to euhedral
quartz and pink and green feldspar up to three mm long set in a fine
redrbrown métrix.. Thin section shows the subhedral bipyramidal and
embayed nature of the quartz. Most plagioclase phenocrysts are very .
sericitised, Only very few of the phenocrysts are of alkali feldspar,
The groundmass.is fine grained and consists of quartz, feldspar and
minor chlorite, Immediately to the west of the rhyolite the rock .
which is suspected of being a tuff is brown or speckled grey-brown,

It has a regular flaggy to massive parting and is fine to medium
grained., In thin section the rock consists of rounded and angular
fragments up to 3 mm long of fine-grained material consisting of quartz,
feldspar, opaqﬁe minerals and sericite, Some of the fragments show a
color banding, They are set in a groundmass similar to the material
forming the fragments but coarser grained and with less opagque material

and more sericite,

Further to the west the rock becomes progressively more .
typical of a sandstone, At the boundary with the underlying Chilling
Sandstone it is blue=-grey, blocky, fine grained, and with a,high

proportion of soft clay material, It consists of well separated



angular-quartz grains (0,1 mm), opaques, tourmaline, and muscovite,

in a matrix of fine sericiie.

(v) Along the western side of Koolendong Valley and extending

10 kilometres to the south of the Fitzmaurice River volcanics form low
rugged outcrops. They are difficult to distinguish from the other
rocks in this area (mainly gritty sandstone or greywacke probably
belonging to .the Noltenius Formation) as they have been heavily

sheared and altered,

They are fine-gfained red-brown or green-grey rocks with
small quértz grains visible in places, A thin section of one. specimen
showed euhedral to anhedral grains of sericitised plagioclase, and
quartz which shows some evidence of the bipyramidal form and of
embayment. These grains are contained within rounded blebs of quartz
crowded with fine sericite: the quartz is in optical continuity
throughout all or most of each bleb, The blebs are surrounded by a
groundmass of fine quariz, opaque minerals, green chlorite and
possibly feldspar, The acid volecanic nature of the rock is deduced
from the euhedral form of the quartz and feldspar and the shape and
embayment of the quartz.

Thin sections of other specimens are too sheared to retain
evidence of their volcanic nature, but in hand specimen they are

similar in appearance to the rock described above,

(¢) 1In an area 1ﬁ kilometres west of the north-western corner of

the Meeway Plain a.beli of Chilling Sandstone about 1,5 kilometres
wide strikes north-northeast. Rocks which resemble tuffs crop out.
at the base of the scarp which flarks the western edge of the belt,

Another small outcrop of tuffaceous-looking rock was found at the

southeast corner of the belt close %o where it is overlain by the

Moyle River Formation. The western outcrop has a stratigraphic
thickness of about 60 metresand lies between the Noltenius Formation
and Chilling Sandstone. The eastern outcrop appears to lie within the
Chilling Sandstone,

The rocks are hard, purple-grey and flaggy or massive, They

are fine to medium grained and muscovite rich. In places thin bedding
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is well defined by alternating bands of purple-brown and grey.

The rocks consist mginly of fine grained, angular quartz and
an opague mineral; ragged muscovite flakes are up to 0,2 mm long;
fine seiicite is .very . abundant in patches which in some cases are
subhedral and may be pseudomorphs after mineral or rock grains.

These rocks resemble the tuffs at the northern end of the Meéway

Plain but there is no clear proof that they are of volcanic origin.

(d) 1.5 kilometres north of the Fitzmaurice River and 46 kllometres
on a bearing of 125 from Table Hill a severely sheared and altered
rock.crops out over about eight square kilometres of rugged ground.

It is overlain to the east by the Moyle River Formation,

The rock is dark grey-green with euhedral green feldspar
grains up to 2 mm long. Thin section shows that it is strongly
sheared, It contains euhedral and highly sericitised phenocrysts
of feldspar (probably plagioclase) and anhedral phenocrysts of quartz,
Alkali feldspar forms smaller rounded and unaltered phenocrysts, The
groundmass is fine to medium grained and is of quartz, sericite,

muscovite and chlorite,
Chilling Sandstone

Distribution: On the Port Keats and Fergusson River Sheet areas the

Chilling Sandstone covers approximately 500 square kilometres, On

the Fergusson River Sheet area the sandstone crops out in the northwest
where it overlies and is .faulted down against Noltenius Formation,

This outcrop continues onto the north-east corner of the Port Keats
Sheet area to a limited extent, but the major area of outerop in the.
Port Keats Sheet area lies immediately northwest of the Meeway Plain,.
Much .of the area previously mapped as Chilling Sandstone on the Porg
Keats Sheet area has now been assigned to the younger Fitzmaurice Group,
Conversely on the Fergusson River Sheet area, south of the type area,

a large area previously mapped as Depot.Creek Sandstone Member has
been assigned to the Chil¥ing Sandstone,

Derivation of name: The name is derived from the headwaters of

Chilling Creek on the Fergusson River Sheet area, where the sandstone

is well exposed., This region has been designated the type area for
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the formation (Walpole et al., 1968). The unit was formerly included
by Fossfeld and others in.the Muldiva Stage of the Mosquito Creek
Series (Hossfeld 1937a,b)., It was first.named and mapped by White

and Randal_(1955) on the Muldiva Creek 1-mile Sheet area, Walpole
et.al,, (1968) give an account of the unit within the Katherine-Darwin

region. The following notes are additional to their information,

Stratigraphic relationshipss The Chilling Sandstone is.the youngest.

unit in the Lower Proterozoic succession in this region, It conform-.
ably overlies the more argillaceous Noltenius Formation and is coﬁSid—
ered by Walpole et al. (1968) to be in part a lateral facies change of
it, in the type area, Mapping in 1968 shcwed that the vertical relation-
ships were correct but that the lateral change may be merely a local
effect, Noltenius Formation was found to crop out beneath the Chilling
Sandstone at its western boundary of outcrop and although correlation,

of actual beds is impossible due to'faultihg,and lack of marker bands,
there does not appear to be any strong evidence for a maj?r lateral

facies change,

In the north-east of the Port Keats Sheet area acid and.
basic igneous rocks (Litchfield Complex, Ti-Tree Granophyre, etc,)
intrude the Chilling Sandstone in the form of sills, bosses, etc,
Further south acid tuffs and lavas of the Meeway Volcanics are
interbedded with the unit, The sandstone is intruded by several
early Carpentarian granites (Soldiers Creek, Kbblendong) and hence

its age is thought to be Lower Proterozoic,

The Chilling Sandstone is unconformably overlain by sand-
stone of the Moyle River Formation and by the Mullaman Beds, Several
contacts of the unit are faulted, eSpecialiy thogse with the Litchfield
Complex,

Lithology and thickness: The Chilling Sandstone is mainly a white,
blocky to massive, silicified medium-grained quartz sandstone which
may be termed an orthoquartzite, Some feldspathic sandstone crops out
on the Port Keats Sheet area, About 4800 metres of fhe formation crops
out immediately south of the type area, It is difficult to assess
thicknesses in other areas as faulting and erosion have complicated

1

the general picture,
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The sandstone exhibits moderate to good sorting of grains,
and commonly has a ﬁinor feldspar content. -Shallow water sedimentary
‘structures such as interference ripples, cross bedding and, more
mmh,m%hbm@aﬁpmmm;Snmﬁm%mnMSwmmm
transformed thé rock into a. true metamorphic quartzite in the more

southerly outcrops, removing all traces of original structure.

Walpole et al., .(1968) report gradation between the Noltenius
~ Formation and the Chilling Sandstone in the Fletcher's Gully area,

In this area in 1968 we noted sandstone beds within the upper parts

of the Noltenius Formation, and a very small thickness of poorly
oﬁtoropping transitional beds which.consist of silty sandstone and

interbedded sandstone and siltstone,

The . sandstone is commonly brecciated and extensively jointed,
Faulting is very common within the formation, which appears to have
acted as a brittle unit during deformation, Compression has, however,
caused some large-scale open-fold structures such as the southerly
plunging syncline in the type area, Steep dips are common within

the formation.

Outcrop. of the contact with intrusive bodies is common
near the contact; . the sandstone has been completely recrystallized
to a simple equigranular mosaic of quartz grains (annealed texture),
Addition of feldspar and biotite has occurred within & metre or $o

of rock adjacent to the contact.

Distinguishing features: The Chilling Sandstone is a light toned, high
relief, bedded photogeological unit showing prominent jointing in
places, It is commonly steeply dipping and forms plateau areas with .
steep bounding scarps, Several steep gorges are cut in the formation,
The consistent nature of the lithology over a wide area is diagnostic,
The stratigraphic .position of the unit is also a distinctive feature,
The interbedded tuffs and lavas characterize this formation northwest

of the Meeway Plain,

Palaeogeographic significance: The Chilling Sandstone represents the
last known sedimentation in the Lower Proterozoic, It signfiies a

shallowing of water with the accomapnying change in facies from a
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deep-ﬁater environment, in which shales and greywackes were deposited,
to an active, shallow water, shelf environmént, in which clean,
uniformly graded sandstone was deposited, and éhe sandstone was
probably derived from the west since it is developed on the western

side of the gebsyncline.

This extremely thick sandstone formation was probably the
source of much of. the more mature sandstone.material present in

later Carpentarian and Adelaidean sequencés.

Henschke Breccia

Dist:ibution and derivation of name: The Henschke Breccia ig known

only from an area of about 20 square kilometres near Henschke Falls
in the north of the Port Keats Sheet area,

Type area: The type area is at Henschke Falls (Lat. 14°11'S, Long.
130011'E). No type section was measured because no complete sections

of the formation are known,

Stratigraphic relationships: It is best exposed between Henschke
Falls and a south trending fault about 2,5 kilometres west of the

falls, At this locality steeply dipping Henschke Breccia is overw
lain with maiked angular uncénformity by basal cénglomerate of the
Moyle River Formation (Fig., 9 & 10), Such basal conglomerates have
been seen only neaf the Henschke Breccia, and have obviously been
derived from it, The resulting similarity in appearance of the two
formations makes it almost impossible to distinguish between them.
further east where the unconformable relationship is not apparent.

The mapped limits may therefore not be entirely correct,

The relationship between the.Henschke Breccia and.other
formations older than the Moyle River Formation is unknown. - The
phyllite and granite to the north and east appear to be faulted against
the breccia, The phyllite itself is tentatively regarded as Noltenius

Formation,

Lithology and thickness: The Henschke Breccia is a formation compased

of sedimentary breccia, conglomerate and sandstone.



=28-

In the eastern part of its outcrop the breccia is inter-
bedded with white quartz sandstone, and may be. 1000 metres thick,
The sandstone is not unlike Chilling Sandstone., The breccia also_
contains at least one interbed of slate and phyllite, and it seémé
most likely that it is relafed in age to the Noltenius Formation and
Chilling Sandstone, - It could be a tongue or lens within either of
~these foimations, or possibly a wedge of coarse clastics along a
fault zone active during sedimentation, Alternatively, although the
Henschke Breccia is older than the Fitzmaurice Group, it has not been
proved cohclusively to be as old as the Noltenius and related formations.,

It could be of intermediate age,

The breccia is medium to extremely thick bedded, and its -
parting varies from blocky to extremely massive., In some localities
there is so little variation in lithology over many metres that bedding
cannot be distinguiShed. Prominent joint sets give a falsé impression
of bedding, Bedding appears to be vaguely graded in the west, but

cross-bedding is common in the east. (See Fig., 11).

The rock-types present range from a well-sorted, white,
medium-grained quartz sandstone to a dark purple or red-brown breccia
with'whité clasts of quartz and other rocks, It is extremely poorly
sorted, with clastic material from clay size through silt and sand
sizes to pebbles and cobbles, Most grains are angular to subangular,

with rare iclasts subrounded.

Quartz is by far the most common detrital component ~f the
rock, It is white, and displays strained extinction in thin sections.
Rock fragments include muscovite schist, quartzite, and probable .

volcanics,

. The matrix is composed of quartz, sericitehde:matite and
limonite, The sericite appears authigenic, and is presumably the
product of diagenetic .or metamorphic processes on a clay matrix.
Very finely dividedhaemtite throughout the rock gives its charact-
eristic colour. Thehaenatite has weathered to limonite in most

specimens,



Fig.9. Strongly jointed Henschke Breccia overlain unconformably
by basal conglomerate of the Moyle River Formation. 3 km
west of Henschke Falls. Neg. 1445,
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Fig.10. Vértically bedded Henschke Breccia containing prominent
quartz clasts with fallen blocks of the overlying Moyle
River Formation. 2 km west of Henschke Falls. Neg.1i43k,
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Fig.11. Steeply dipping, cross-bedded Henschke Breccia. Large
and small white clasts are quartz. 6.5 km east of
Henschke Falls. Neg. 1447,
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Distinguishing features: The formation was at firnst considered fto

be casily distinguishable because of its massive nature and unusual
lithology. However, gimilar rock types are present in the basal
Moyle River Formation, which make the two formations difficult to
distinguish except where their stratigraphic relationships are
apparent, The boundary between the two units as mapped may there-

fore not be entirely correct.

Palaeogeographic significance: The unit was laid down rapidly by
very strong currents, An apparent source for the quartz are the
quartz veins in the Hermit Creek Metamorphics which crop ocut a few
Km to the north. Since the stratigraphic relationships are poorly
known very little can be said about the geological and structural

setting of the depositional environment.

CARPENTARTAN
Basic and Intermediate Intrusive Rocks

Basic and intermediate intrusive reocks crop out in 2 number
of places in the Cape Scott Sheet area and in the northern halves of
the Port Keats and Fergusson River Sheet areas, They intrude the
Lower Proterozoic sediments of the Pine Creek Geosyncline and evidence

suggests that they are older than the early Carpentarian granites,

An age of 1393-1525 m.y. obtained on a sample of gabbro from
the Moyle No. 1 well to the west of Tom Turner's Crossing (Page£.1968)

must be regarded as a minimum age and probably a metamorphic age,

(a) All the basic rock west of Tem Turnerfs Crossing is medium-

grained quartz colerite with pigeonite as the main mafic mineral,

Four outcrops of the dolerite are situated to the west of

the main sandstone ranges near Tom Turnexr's Crossing. They range in

size from one to five square kilometres,

Outcrop is in the form of low rises littered with dolerite

boulders several centimetres in diameter,

The dolerite is in contact with sandstoﬁe of the Moyle River
Formation and granite of the Litchfield Complex. Most of the contacts
between the dolerite and sandstone are faulted, Other contacts are

very poorly exposed but it appears that the sandstone is overlying the
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dolerite. The contact with the granite is also poorly exposed but
the granite becomes finer grained towards the contact, suggesting that
it intrudes the dolerite. A 1,2 metre-wide quartz vein in the dolerite

supports this conclusion,

In hand specimen the dolerite is medium-grained and melano-
cratic. Thin scctions show that the rock has a sub-ophitic texture,.
Laths of andesine (An45) vary frgm fresh to quite severely saussurit-
ised; some are enclosed in the anhedral and subhedral grains of
pigeonite which is partly altered to iron oxide and a biight. green
hornblende which in turn has been partly altered to chlarite.
Microcline and quartz form about five percent of the rock and are
commonly graphically intergrown. Biotite and skeletal or subhedral

grains of opaque mineral are accessories.

(b) Outcrops in granite on the northern margins of the Port Keats

and Fergusson River Sheet areas,

About .twenty square kilometres of basic intrusives crbp out
on the northern margin of the Port Keats and Fergusson River Sheet
areas and a smaller body crops out a few kin. .~ to the south-west;

both these bodies are surrounded by granite.

The rocks form low bounder-strewn hills with limited out-
crop. .
Contacts with the granite are not exposed but the granite

does appear to become finer grained towards the contact..

The most common rock type is a melanocratic medium-grained

quartz dolerite with small quantities of opalescent quartz,

A coarse quartz gabbro also occurs and comtains mafics up to
two and a half centimetres.long and feldspar and quartz up to half a
centimetre long. Owing to poor outcrop it is difficult to see the
relationship between this type and the dolerite but it appears to

form irregular and vaguely defined bodies in the dolerite,

Another feature of the dolerite is the presence of straight
cross-cutting ridges on the weathered surfaces., These are up to 2 mm
wide and are raised a few mm from the main surface of the rock., On a
fresh surface they are slightly darker than the rest of the rock. They

appear to have formed along joints,
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In thin section the rock is similar to the dolerite west

of Tom Turner's Crossing but differs in the following ways.

The plagioclase is labradorite (An50 to An6o) and forms
stumpy anhedral or subhedral grains, Alkali feldspar and micro-
pegmatite arc absent, but there is up to 20 percent interstitial
quartz, Most of the pyroxene is pigeonite with varying degrees of
alteration to a yellow-brown hornblende, but in one section hyper-
sthene is the only pyrox¢ne. Opaque minerals are rare and they are
in small anhedrai grains, which are generally associated with minor
biotite,

In the material forming the cross cutting bands, the
plagioclase is very heavily altered, The pyroxene has been completely
altered to hornblende, or else to a mixture of chlorite, biotite and
a pleochroic blue-green mineral, In some of the bands the quartz
content is twice as high as in the main body of the. rock and is as
much as 40 percent. The bands seem to be a more highly altered form
of the dolerite. The higher quartz content suggests that they have
been forme@ by the migration of siliceous fluids along joint planes
in the dolérite. The nearby granite of the Litchfield Complex is a

likely source of these fluids.

(¢) Diorite intruding Noltenius (and Chilling?) Formations in north-
east of Porit Keats 13250,000 Sheet area,

At least two small sills (Up to 30 metres wide and 1.6 ki -
long of medium grained diorite intrude greywacke and siltstone of
the Ncltenius Formation, The surrounding sediments are hard and
indurated within a metre or so of the sills, A small valley follow=
ing the strike in the Chilling Sandstone in the same area may also be
underlain by the intrusive body., The rock is a medium-grained meso-
cratic diorite, Laths of andesine are heavily saussuritised, The
pyroxene is completely converied to a green~brown hornblende, and a
little chlorite, Interstitial quartz and skeletal crystals of iron

oxide are quite abundant, Calcite is also patchily distributed,
(8) Outcrops north-west of Collia Waterhole,

About twelve square kiloﬁetres of gabbro crop out twenty
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kilometres north-west of Collia Waterhole, It forms low hummocky.
ground littered with boulders of gabbro and gives a smooth medium-
toned photofpatterﬁ. The gabbro probably intrudes rocks of the

'Noltenius Formation and is faulted against Angalarri Siltstone.

The: rock is grey or grey-green,'and ranges from mesocratic
to melanocratic and from medium to coarse grained. In thin section
it consists mainly of plagioclase and amphibole with accessory iron
oxide, The plagioclase is quite fresh and'is.andesine or labradorite

and forms subhedral to anhedral grains from 0,1 to 2 mm long. In one

section the fine grain size and angular fragments appear to be at least

partly due to- shearing. The amphibole is a brown hornblende and is
considerably altered; grains are up to one millimetre buﬁ,patches of
amphibolite and its alteration products are up to three millimetres

long .
(e) Outcrops in south of Cape Scott Sheet area,

Diorite or gabbro crops out sporadically over several square
kilometres either side of the.Tom Turmer's Fault about 20 kilometres
westsouth-west of Hermit Hill,

To the east of the fault a small body of gabbro crops out
between outcrops 6f Hermit Creek Metamorphics and granites of the
Litchfield Complex., Its relationship to the latter is not known,
The rock is medium Yo coarse grained and melanocratic., Virtually

all the pyroxene is converted to amphibole,

Gabbro also crops out in a narrow strip about eight kilo-
metres long to the west of the fault, It is coarse grained and L
consists of light brown amphibole (75 to 80 percent of rock) and .
laths of feldspar which are almost compleﬁely sericitised. A few
small outcrops of deeply weathered schist of the Hermit Creek Meta-
morphics occur along the western edge of the gabbro, Granite and
granodiorite of the Litchfield Complex also crops. out to the west of
the gabbro but contacts are not exposed, However, a fine-grained
gabbro which crops out near one of éhe outcrops of. the Hermit Creek

Metamorphics may be a chilled margin of the gabbro. Both the gabbro

1 ol o



and its fine-grained equivalent are cut by leucocratic aplite veins
up to four feet wide, The most likely source of these veins is the
granite of the Litchfield Complex which once again suggests that the
gabbro is older than the granite. '

(f) Outcrops in the north of Cape Scott Sheet area,

Medium-grained mesocratic dolerite crops out in a northerly
trending sill on the western side of Murrenja Hill, The =ill is about
400 metres wide and 3 kilometres long. It appears to intrude the
sediments forming the hill, but it may be faulted against the sediments
to the west and overlain by those to the east, The latter is the
most logical explanation since the sediments overlie granite which is

thought to be younger than the dolerite.

T{ Tree Granophyre

Derivation of name: The name is derived from Ti Tree Creek in the

southeast corner of the Cape Scott Sheet area,

Type area: The type area is on the north-east part of the Port Keats
Sheet area, where fresh granophyre forms a numher of sills in Noltenius

Formation,

Distribution and relationships: - The granophyre crops out in several

places in the northeast corner of the Port Keats and northwest corner

of the Fergusson River Sheet areas,

(a). Fergusson River Sheet area, 14 kilometres west of Feltcher's
Gully Mine

The granophyre crops out between the Berinka Volcanics and
an outcrop of gabbro, west of Fletcher's Gully, It is in contact with
the gabbro but relationships are inconclusive, "At the contact there
is a micropegmatitic mixture of gabbro and granophyre and the grano-
phyre is contaminated with gabbro, TField relationships (also) suggest

that the granophyre intrudes the gabbro"™ (Walpole, et al,, 1968).

(b) Fergusson River Sheet area; 24 kilometres south-west of Fletcher's
Gully.

Granophyre crops out over an area of about 40 square kilo-
metres, It is bounded to the north west by the ChillingSandstone-,
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to the south-east by what appears to be the Noltenius Formation
and is overlain to-the south and east by the Cretaceous Mullaman
Beds, Outcrop is mostly very sparse and deeply weathered, however,
a small area of fresh granophyre crops out in the south-west part
of the area, (Grid ref. 418667) near a prominent Wesf—trending
ridge. .The ridge consists of granophyre with an incfeased quartz
content, The fresh granophyre contains ébout two percent of

disseminated pyrrhotite.
(¢) Port Keats Sheet area, 35 kilometres east of Tom Turner's Crossing

The granophyre forms several sills in.the Noltenius Formation
up to 300 metres thick and ten kilometres long. The total thickness
of all the sills is at least 600 metres, No discordant contacts with
the sediments were found but photo-interpretation suggests that they

may exist,

The granophyre is not considered to be an intrusive equivalent
of the.Berinka Volcanics since it intrudes sediments overlying the
latter, It may however, be associated with the basic rocks, and be a

late stage differentiate of them.

Topographic expression: Outcrep is poor and virtually restricted to
large loose boulders strewn over hummocky ground, The sills weather
preferentially to form valleys in the sedimentaxry sequencé.; On air

photos they give a similar pattern to the basic sills,

Lithology: The granophyre on the Fergusson River Sheet area is a

pink leucocratic to mesocratic medium;graiﬁed rock with dark green
blebs of chlorite, subhedral quartz .and pink and cream feldspar grains.
Thin sections show that the plagioclase is zoned and almost complétely
altered to sericite and epidote, The quartz is granophyrically inter-
grown with the feldspars, A green-yellow pleochroic hornblende is
considerably altered to chlorite, Small grains of iron ofe are

common, The rock 'has the composition of adamellite,

1

On the Port Keats Sheet area the granophyre is a grey
mesocratic medium~grained rock with phenocrysts of green plagioclase

and black aggregates of biotite both up to half a centimetre long.
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In -thin section it consists of quartz, microcline, plagioclase,
chlorite, relict amphibole, calcite and iron oxide, The microcline
forms anhedral to evhedral grains up to 2 mm long and is mostly quite

fresh, The plagioclase is andesine and forms subhedral to euhedral

‘grains up to half a centimetre long, It is severely altered to sericite

and zoisite, Twinning is rather poorly developed, .The quartz forms
anhedral pools up to about half a centimetre across, Graphic inter-
growths between guartz and microcline are common and form a large pro-
portion of the rock, Anhedral opaque grains and elongated flakes of

chlorite .containing relict grains of amphibole are common,

No variation in composition or petrology is apparent.from

thim sections taken at various points across one of the sills.

Litchfield Complex

Introduction: The Litchfield Complex is a large area of acid.and minor

iﬁtermediate plutonic igneous rocks and associated migmatites., It
covers an area of 3100 square kilometres and -extends from,14915?S to
12°40'S in a zone about 80 kilometres wide., Walpole et al,, (1968)
have described the area north of Litchfield homestead in some detail,
In the area described in this record the complex crops oul along the
eastern edge of the Cape Scotit Sheet area and in the north-east corner
of the Port Keats and north-west corner of the Fergusson River Sheet

areas ..

Derivation of name: The name was derived from Mount Litchfield, west
of.Litchfield homestead. The term Mt, Litchfield Granite was first
used locally by Hossfeld (1937a) and later extended to cover all the
granitic rocks on the western margin of the Pine Creek Geosyncline by
Noakes (1949). On account of the diversity in lithology the name was .
later revised by Malone (1962) and Randal (1962) to Litchfield Complex.

Distribution: A part of the ILitchfield Complex crops out over about

520 square kilometres in the north-east and north-west corners of the
Port Keats and the Fergusson River Sheet areas.respectively, This
mass is separated from outcrops on the Cape Scott Sheet area by a belt

of Hermit Creek Metamorphics. A small stock of about 2,5 square kilo-
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metres crops out within this belt of metamorphics 24 kilometrés east

of Tom Turners crossing,

In the Cape Scott Sheet area the complex forms a north-south
zone about 25 kilometres wide on the eastern edge of the sheet area,
Its western margin is the Tom Turners Fault for much of its outcrop
length. Near the Daly River however, granitic rocks crop out west
of the fault, The Litchfield Complex is also known to occur below
216 m of Permian sediments in the Cliff Head Bore (Grid ref. 301289).
20 kilometres west of Tom Turners Fault (Grid ref. 301289) (Brown, 19
An isolated zone of granitic rocks crops out west of Muirenja Hill

in the northern part of the sheet area,

Topographic expression: The granite crops out as rare isolated

hills or tors with large rounded exfoliated boulders up to 12 metres.
in.diameter. The hills have a maximum relief of 180 metres, The
migmatite has a more irregular outcrop pattern and the more basic
rocks crop out as low rounded knolls., Most of the complex is covered
by alluvium or black stony soil., Quartz veins and aplite bodies crop
out through the alluvium as marked ;idges or low irregularly rounded
hills,

‘Contact relationships: The Litchfield Complex intrudes the Archaean
Hefmit Creek Metamorphics causing strong contact metamorphic effects
for up to 1 kilometre from the intrusion margin., Garnet is well
developed in the granite, and associated pegmatites in parts of the
metamorphic rocks, Tourmaline.is in the pegmatite and schist in
close to the.intrusive contact, In the Bast Dilke Range the contact
of the.granitic cghpléx with,Arcﬁaeanﬂschiét éépears to,pé.én ovér-
thrust. : | _ ‘ 1: | - .

.An intrusive contact between adamellite and a quartz-ortho-

clase-plagioclase~andesine-cordierite-biotite hornfels derived from

the Hermit Creek Metamorphics is well exposed 29 km east of Tom Turners

crossing.

The contact hetween the basic intrusives and the Litchfield
Complex was not seen but.it is thought gabbro intrusion occurred

prior to that of granite. Some hybridization of basic and intrusives



=

has occurred near the contact causing the development of garnetifer-
ous granodiorite., The basic and ultrabasic rocks within the Hermit

Creek Metamorphics are undoubtedly intruded by the Litchfield Complex,

The unit is unconformably overlain by the Moyle River
Formation and by Permian conglomerate and sandstone. The topographic
surface of the Litchfield Complex on which the sediments were deposited

was extremely irregular,

Lithology: Granite forms a large part of the exposed outcrop of the
Litchfield Complex., The granite shows a range in composition from
a_true leucocratic biotite granite to melanocratic garnetiferoﬁs

granodiorite.to tonalite,

In the Port Keats and Fergusson River Sheet areas the complex

- consists of leucocratic and mesocratic coarse and generally even-grained

granitic rocks. Mafic xenoliths are ubiquitous and very abundant,

The rock becomes noticeably more leucocratic towards the south-west

of the area, It is porphyritic in,tﬁo small areas, One is about

16 km east of Tom Turners crossing, and the other is a stock 24 km
east-north-east of the crossing, The phenocrysts are of micrbcline
microperthite; they are euhedral or subhedral; generally about 1 cm
long and quite abundant, Blebs of pink garnet (mostly partly converted
to biotite) appear to ﬁe restricted to the more basic granitic rocks

which crop out on the Fergusson River Sheet area,

Examination of thin sections shows that the rock ranges in
composition from adamellite to tonalite., It is generally coarse.
grained with a hypidiomorphic texture. Quartz grains are equant, up
to five mn, in diameter, and considerably strained. The plagioclase

is andesine and raﬁges from An3o to An it forms subhedral to

H
anhedral grains which are partially pr420mplete1y altered to sericite
and a iittle epidote, The grains are commonly zoned, Microcline
microperthite occurs both as phenocrysts and in the groundmass,
Myrﬁekitic intergrowth between the plagioclase and alkali feldspar
is common. Biotite forms between 10.and 25 percent and muscovite
between 5 and 10 percent of the rock. The two micas are commonly

intergrown and form flakes up to two mm long., Common accessories are
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apatite, ﬁircon and iron oxide, Some tourmaline also occurs. It
appears that there is a gradation in composition of the roeck from

the north-east to the south-west, In the north-west corner of the
Fergusson River Shect area and on the easfern margin of the Port Keats
Sheet.area the rock is granodiorite and tonalite with around 25
percent of biotife; towards the south-west adamellite with 10 to 20
percent of biotite is more common. This trend-cohtinuﬁS'towards the
-west, the granite around Dawson Hill to the north. west of Tom Turners

crossing being a true granite and very leucocratic,

Walpole et al, (1968) report an increase in garnet content
towards the Hermit Creek Metamorphics and the presence of sillimanite
and cordierite near the contact which they suggest indicates possible

hybridization with the metamorphics,

In the Hermit Hill - Mount Holder - Nacoolya Hills region .
of the Cape Scott Sheet area granite and pegmatite are well exposed,
The rocks are medium-grained, 1eu¢oeratic biotite granites and adamell- .
ites which occur as massive rounded outcrops with widely - spaced joints,
The typical adamellite consists of 3% orthoclase, 254 quartz, 25%
plagioclase, 10% biotite and 5% sericite, Preferential replacement
of the plagioclase (oligoclase - andesine), by sericite has occurred:
in the centre of the crystals, Graphié intergrowth of quartz and
orthoclase occurs iﬁ“places. “

The granite in the Hermit Hill region shows a distinctive
mineralogical banding striking 110° ang dipping between 60°S and-

vertical,. Quartz, hiotite and rarely feldspar are concentrated in _—

+;

the batnds_° The quartz is commonly aggregated (aggregates average Sﬁc;
diam,) in zones within the granite, Small rounded biotitic xenoliths
are common but in places the xenoliths are very large and show various
stages of,assimilationwby'the granite, "Ghost" fold structures from
the original schist are now preserved as biﬁtite-quartz bands within

the granitic lithology.

In the Mount Holder - Nacool&a Hills area, the granite
contains few biotite xenoliths and is a more even-grained leucocratic
rock, Banding, dipping SOONE, is rare but zones of quartz aggregates
are commoh° o
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.The granite cropping out west of Tom Turners Fault is more
variable in composition, At 13049'3 130016'E extensive outcrops of
contaminated granite were seen. Amphibolitic and biotitic xenoliths
averaging 12 cm in Qiameter are common and exhibit reaction rims about
1 cm wide with the éurrounding granodiorite, Further éast near Tom
Turners Fault garnetiferous granodiorite crops out in association

with gabbro and Archaean schist.

At Woolbannah and Billawock Hills metamorphosed mesocratic
biotite granite and adamellite crops out, commonly with biotite-
quartz xenoliths, Some of the smaller biotite xenoliths are the
product of. the retrograde metamorphism of garnet porphyroblasts.

In thin section it can be seen that garnet growth was a late event
of granite crystallization with some further retrojression to chlorite:
in parts, A weak foliation penetrates the rock and tourmaline and

quartz veins are common.

In the Elizabeth Downs region the relief is ver& low and the

only visible outcrops are composed of quartz and rarely aplite,

Pegmatites consisting of quartz, feldspar, muscovite and
garnet are common throughout the Litchfield Complex. Feldspar
crystals commonly reaéh 75 cm in length, mica crystals 18 cm and
tourmaline crystals 60 cm, The pegmatite veins range in width from
15 em to 12 metres. Three sets may be distinguished: a gentle dipping
(109-150) north-west set; a conjugate south-east dipping set; and a
vertical set with variable strike, Pegmatites commonly form a marginal
facies.of the granite and also penetrate the Archaean schists in many

places,

Much of the Litchfield Complex may be termed a migmatite.,

On the southern slopes. of the Dilke Range and in outcrops directly

south of this locality, large and small "rafts® of highly folded

reconstituted Archaeagéchist lie in a mass.of quartz, feldspar and
muscovite with minor tourmaline and garnet., Ptygmatic quartz veins.
and flow structures in the quartz and feldspar are common, The mig-

matite grades into a more orderly pegmatitic rock towards the granite
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and into a recrystallized schist towards the Archaean rocks. In
the recrystallized schist the original structure is still retained

but quartz, feldspar and biotite are dominant new minerals.

In the north-east Dilke Range a fine to medium-grained
granite intrudes a migmatite complex which in places shows some
layering characteristics (i.e. euhedral feldspar crystals up to 15 cm
long form definite bands). Archaean schist appears to be thrust
over the top of the migmatite, the plane of discontinuity about.10°S,
Thin zones of dipping intrusive granite occur within the échist. In
the south Nacoolya Hills area migmatization has not been sufficiently
stiong to obliterate the original foliation of the Archaean(OBS/?SoN).
This is preserved in.large xenoliths of altered biotite schist enclosed

within the migmatite,

The granite to the west of Murrenja Hill on fhe Cape'Scott
Sheet area, differs from the majority of the Litchfield Complex in
that it crops out extensively, forming tor-like outcrops»6'to 9 meﬁrés
thick with associated massive bouldérs. The granite is a leucocratic
alkali adamellite, It contains-largé euhedral phenocrysts of microe.
cline in a matrix of albite, quartz, biotite and hornblende., The

albite shows zoning structures.

Xenoliths are abundant throughout the Litchfield Complex,
The most common type is mesocratic to melanoccratic, fine to medium-
grained and spotty due to small blebs of biotite, Some are banded.
In thin section they are hornfels ranging in compositibn from that of
granite to tonalite, They are up to 1 metre in diameter and form up
to about ten percent of the rock, The formation of xenoliths by a
stoping mechanism can be geen 2t the contact w1th a hornfels 28 km

east of Tom Turners crosalng,

Age: The Litchfield Complex has been dated by several methods on the
surrounding sheet areas, Rb/ér whole rock isochron determinations by
Leggo.give an age of 1760 m,yrs for the intrusion (Walpole et al,,
1966).. A re-assessment of this data suggests an age of a little over
1800 m.yrs.(Compston & Arriens, 1968), K/Ar determinations give

younger ages for the biotites and muscovites in the complex. The
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The complex is generally considered to be Eérly Carpentarian in age.

Soldiers Creek Granite

Derivation of name: The Soldiers Creek Granite was named by Hossfeld
(19372) after Soldiers Creek which flows'through the area of outcrop.

Digtribution: -The.main body of the granite occupies an area 24 km
long and up to 8 km wide between the Buldiva and.Collia tin mines in
the north-west of the Fergusson River Sheet area, A separate body of
granite covering about 2.S’sqg km. crops out immediately north of the:
Buldiva mine, and another outcrop of a similar size is situated 13 km

west-south-west of the mine,

The granite forms pavements, and ridges and tors up to 30
metres high, which are separated by an uneven and dissected gravel
plain, .On air photos the granite shows a‘typical dendritic drainage
pattern.

Contact relationships: The granite is unconformably overlain by the

Cretaceous Mullaman Beds, the Cambrian Antrim Plateau Volcanics (with

a basal conglomerate) and the Depot Creek Sandstone Member, It intrudes

rocks of the Noltenius Formation and bodies (probably mostly roof
pendants) of this formation are scattered throughout the main area of
outcrop, Near contacts with the granite, the latter formation has
been metamorphosed to msucovite and andalusite - muscovite schist.
The south and east margins of the granite are defined largely by .
faults.

The granite in the body 13 kilometres to the west-south-west
of Buldiva intrudes the Chilling Sandstone,

No radiometric dates have been obtained from the granite but
it has. the same relationships as the.Allia Granite which is dated at
1820 m.y. (Compston & Arriens, 1968).

Lithology: Most of the rock is a coarse-grained leucocratic muscovite
biotite granite.or adamellite, Much of it is porphyritic with pheno-
crysts of microcline up to one and a half centimetres long. In places

porphyritic and even-grained varieties are intertongued.,



~42-

In the outcrop 3 km west of Buldiva the granite is coarse
and .even grained., Veins of it intrude the Chilling Sandstone and
blocks of the latter are caught up in .

. Areas of tectonic breccia occur in several plaées in the
granite, In some of the breccias the granite fragments are rounded
and the rock has the appearance of a granite containing granite
xenoliths. Thin sections, however, confirm that the matrix is
intensely sheared and brecciated and is not.a solidified liquid phase,

The fragments are up to 1 metre in diameter,

Thin sections show that the composition ranges from granite
to adamellite, The feldspar phenocrysts are of microcline and are
up to one and a half centimetres-long. The groundmass is formed of
anhedral to subhedral grains of microcline, plagioclase, quartz and

340 1F

is generally heavily altered to sericite and kaolin and in many cases

biotite. The plagioclase composition ranges from An28 to An

is completely converted to these minerals, In a few places it is
myrmekitically intergrown with the alkali feldspar., The quartz shows
severe strained extinction and is mostly ih the form of mosaics of
grains of widely varying size with sutured contacts. The muscovite
and biotite tend to be intergrown. They form up to about five percent
of the rock each but the muscovite is more abundant and forms larger
flakes near the greisen zones, The biotite is partially replaced by
chlorite and an opaque mineral (probably iron oxide). The cleavage
traces of the micas are commonly distorted, Apatite and iron oxide

are accessories, The rock has apparently been heavily sheared in

most places,

The granite is cut by numerous intersecting veins of greisen.
These are generally from a few centimetres up to 60 centimetres wide
and are generally straight. They are harder and less weathered than
the remainder of the granite and hence stand up from it on weathered
surfaces, Where several veins are close together in a swarm they form
prominent ridges up tc 30 metres high, The veins are formed of fine,
white or light grey quartzite which commonly contains large muscovite
flakes and in places quartz grains and anhedral pink rotten felspars

up %o half a centimetre long., Veins of white quartz up to 15 metres -
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wide also occur, but are not very common, Quartz-feldspar-muscovite-
tourmaline pegmatites with grain size up to 15 cm are very common at

the contacts with the Noltenius Formation and Chilling Sandstone,

Small (1 to 3 mm) grains of black cassiterite occur in areas
where the greisens are abundant. The main areas are the tin mines
at Buldiva; Muldiva and Collia, but tin is reported to have been found
atfother pqsitions.in the granite., At Collia the tin is within greisens
wifhin the granite. At Muldiva and Buldiva, however, it is in greisens
whibh have invaded the Noltenius Formation., Flaky specularite forms
po&s up to three centimetres long in the greisen veins and in the
gfanite near them. Tourmaline is found in the greisens in the north
of the body.

The greisen veins consist of a groundmass of quartz and sericite
(aﬁd possibly kaolin). Flakes of muscovite up to three millimetres
long are abundant in most veins, and relict grains of biotite and some-
what altered alkali feldspar are also found. In the granite in the
vidinity of the veins the plagioclase is completely altered to sericite
and kaolin but the crystal form of the grains is still retained, This
granite also commonly contains patches of the fine quartz-sericite
groundmass flowing round the consfituent minerals, and represents a

transition from the normal granite to the greisen.

In the north-east corner of the granite the greisen veins
contain numerous prisms of green tourmaline up to three millimetres

long.

The presence of tin and tourmaline and increased muscovite,
the alteration of other constituents, and the appearance of the quartz

in the groundmass all point.. to a hydrothermal origin for the veins,

The abundance of greisen, and pegmatite, and the numerous
roof pendants of the Noltenius Formation suggest that the granite

represents the top of an acid pluton.

Koolendong Granite (new name)

Distribution and derivation of name: Several outcrops of Lower Prot-

erozoic granite, adamellite and granodiorite have been collectively



called the Koolendong Granite., The name is derived from the Koolendong
Valley, in the southeast of the Porf Keats Sheet area, All known out-
crops occur ingAnd adjacent tq this valley and its northerly extension,

the Meeway Plain,

Type Area: The type area is the granite outcrop (lat, 14°58'S, Long.
130°05'E) 16 km, south of the Fitzmaurice River,

Stratigraphic relationships: The Koolendong Granite intrudes the Lower

Proterozoic Noltenius Formation and probable Chilling Sandstone,
Xenoliths of sandstone occur, and the granite becomes noticeably finer
grained towards the contact. Its relationship to the Auvergne Group is

unknown, as it is separated from the group by the Victoria River Fault.

'

Lithology: 1In the type area granite and adamellite crop out over abbut
10 sqs kme Fresh, undeformed rock is restricted to a few small flat
pavements, and rounded boulders lying on the soil plain. The photo-
pattern of the granite area is virtually the same as much of the rest
of the plain. Sheared and weathered rock crops out to the west in

scarps capped by Moyle River Formation.

Most or all of the pavements are of a mesocratic, biotite
granodiorite, but individual boulders up to iofie metre in diameter
and piles of these béulders up to 3 metresacross are exclusively of
leucocratite adamellite. In some boulders the two types are interbanded,
A thin section cut from one of these had alternating'hands about one
cmy wide with modes very similar to the modes for thé two types given

above,

Several large boulders of grancdiorite contain single sharply

defined veéins of édamellite up to P metre s thick, This suggests that
the adamellite has intruded bhe granodiorite, The presence'of epidote
euhedra in both types suggests thai they were derived from the same
source,

The granodiorite is laced by a network of quartz. and peg-
matite veins, thsse vary from a few mm, to at least % metre thick Pighc12, They
are straight or considerably contorted and well defined or vaguely
defined and discontinuous. Quartz and pegmatite also form discrete
segregations up to Smetrs: long, some of these have muscovite rich

central zones,




Fig.12. Vaguely defined pegmatite veins in Koolendong Granite;
Koolendong Valley, 16 km south of Fitzmaurice River.

Neg. M/1545.

Fig.13. Allia Creek Granite with large microcline phenocrysts,
and xenoliths. Near centre of granite body - north-west
corner of Fergusson River Sheet area. Neg. GA/1741.




The pegmatites consist of quartz, plagioclase, biotite and
muscovite, Some are even grained, others contain euhedral feldspar

phenocrysts up to 2 mng long and muscovite looks of similar size.

Granite crops out: on the western side of Koolendong Valley
8 kmy south of the Fitzmaurice River. It forms 2 outcrops both in
the scarp below Moyle River Formation, and in the northern occurrence
in deep creeks in the plains, As.in all other outcrops the granite
immediately below the Moyle RiverPFormation is extremely altered;

fresh granite is found lower in the goarp,

The granite is leucocratic, and of coarse, even-grained texture,
A thin section showed that its composition is granite but approaching
adamellite. Biotite forms only about 2% of the rock.

The northernmost outcrops border the western side of the
Meeway Plain. In the scarp the granite is well exposed but deeply
weathered; further west it is very poorly expoéed and outcrop is

restricted to a few creek beds where it is intensely weathered.

In hand specimen the fresher granite ié’leucoorafic énd
porphyritic, with ovoid alkali feldspar phenocrysts up to 2 cm, anhedral
and subhedral quartz and plagioclase phenocrysts up to 4 cm, and black
aggregates of biotite up to 3 mm diameter.,

Petrography: In hand specimen the granodiorite is coarse grained, with
rare euhedral phenocrysts of plagioclase up to 1 cm long. In places a
foliation is defined by an elongation of the quartz aggregates and

alignment of the feldspars,

Thin sections show that the texture is hypidiomorphic granular
and some signs of shearing are generally evident., Grains are up to
5 mm long., The plagioclase varies from oligoclase to andesine and is
partly altered to sericite and epidote, The alkali feldspar is micro-
cline microperthite and this has formed myrmekitic intergrowths where
it is in contact with the plagioclase, érains of biotite, green horn-
blende and sphene occur separatdly, and in segregations with magnetite, .

epidote and muscovite, Small euhedral grains of apatite are ubiquitous.

In many instances the epidote which is not included in grains

of plagloclase contains a very well defined 31x-s1ded central zone,
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this.is possibly of zoisite but is considerably altered. In some
cases the outer epidote zone is the same shape as the inner zone’
but more often it -has anhedral outlines. This six sided zone bound-
ary is similar to the nomal epidote-zoisite form,. Small biotite
flakes are commonly included between the two zones. These grains.

are up to one mm long and‘are commonly included in biotite grains.

An average mode for the granodiorite is: quartz 507a;
plagioclase 31%, microcline 3%, biotite 14%, epidote 1%; accessory
ziroon, sphene, hornblende, apatite and muscovite,

The adamellite is medium, even grained; the small quantity
of biotite is evenly distributed, In sections it is similar to the
granodiorite except that there is no sphene or hornblende, and most if

not all.the epidote euhedra do not have the central zone of altered
zoisite,

An average mode for the adamellite is:d quartz 34%, plagio-
clase 31%, microcline 284, biotite 56, muscovite 1%, epidate 1%;
accessory apatite and zircon,

In thin section. the rocks in the Meeway Plains locality

vary from granite to adamellite, Modal analyses for two thin sections
are given below, A

R68770183 (W222): quartz 49%, plagioclase 11%, potash feldspar 38,
biotite 2%s accessory muscovite, zircon and apatite,
R68770184 (W223): quartz 40, plagiocclase 32%, potash feldspar 21%,

biotite Th; accessory muscovite, zircon and apatite,

The alkali feldspar is microcline microperthite. The plagio-

clase is andesine, and is very intensely sericitised., The bictite is
considerably altered to chlorite.

The groundmass consists mainly of quartz and microcline micro=

perthite which are commonly graphically -intergrawm.

The absence of migmatites or wide contact aureoles suggest
that this is a high level granite.
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Cullen Granite

The Gullen Granite forms a large batholith in the centre of
the Pine Creek Geosyncline and has been described by Walpole et al,
(1968). A small portion of the granite, about 500 square kilo-
metres, crops out in the north-east corner of the Fergusson River

Sheet area,

In the Fergusson River Sheet area the granite intrudes
rocks of the Burrell Creek Formation and is intruded by the Edith
River Volcanics.. It consists of two main types. One is a medium-
grained and even-grained leucocratic biotite granite. The other is
coarse and porphyritic biotite - hornblende granite or adamellite.
The phenocrysts are of pink potash feldspar and are up to five
centimetres across. The groundmass ig of white microcline micro-
perthite, pink or yellow-green plagioclase, quartz, hornblende and
biotite with accessory apatite, sphene, iron oxide clinozoisite and

zircon,

Two éamples of biotite from the Cullen Granite from near
the Bdith River and near Pine Creek have been dated by Hurley et al.
(1961) at 1695 m.y. by the K/Ar method; a check determination by . the
Rb/Sr method on the Edith River sample gave an age of 1765 + 90 m.y.
Later work by the Rb-Sr method on total tock indicates an age of
about 1830 m.y. (Compston & Arriens, 1968),

Allia Creek Granite

The Allia Creek Granite was described by Walpole et al,
(1968) and little additional work was carried out during the survey.

The following description is taken from Walpole's account,

Derivation of name: The name is derived from Allia Creek, a trib-

utary of Muldiva Creek which runs across the granite.,

Distribution and topographic expression: Two bodies of granite have

been included in the Allia Creek Granite but only one of these is in
the area covered by this record, It is a mass with an area of out-
crop of about 50 square kilometres and it crops out 3 km north-west of

Fletcher's Gully on the Fergusson River Sheet area,



The granite forms massive exfoliated pavements boulders and
ridges up to 5 metres high scattered throughout the soil plane, It

also crops out in a scarp which is capped by the Depot Creek Sandstone
Member, '

Contact relationships: The granite intrudes schists of the Noltenius

Formation. At the immediate contact with granite the Noltenius Formation
is intruded by veins of aplite and pegmatite and has been me tamorphosed
to a quartz-microcline-muscovite—biotite-andélusite-sillimanite rock
with minor iron ore and tourmaline. Garnet-mica schist, cordierite

schist and mica schist have also been found in the contact zone.

The .unit is unconformably overlain by the Depot Creek Sand-

stone Member,

Lithology: The granite consists of medium to coarse-grained grey
porphyritic biotite-muscovite adamellite, granodiorite and tonalite,
with a pronounced platy flow structure except in the centre where it

is very coarse grained and almost pegmatitic, In the adamellite the
oligoclase-andesine has been partly replaced by microcline perthite

and also contains myrmekitic intergrowths, The microcline forms crystals
up to 10 cm long. The biotite and muscovite are intergrown. In the
granodiorite and tonalite the plagioclase is andesine - labradorite

and biotite is more abundant. A little chlorite, apatite, zircon

and iron oxide are present,

The foliation is due to the aligrment of the large.feldspar
crystals and tabular mafic xenoliths which are up to 4 metre 5 long.
The foliation is parallel to the margihs of the granite and dips
steeply towards the centre(Fig, 13).

Ages The granite was dated .at 1650 .m.y. (biotite) and 1640 m.y.
(muscovite) by Hurley et al, (1961). Compston & Arriens (1968)
quote an age of 1830 m.y. from total rock Rb/Sr data,

Edith River Volcanics

The Edith River Volcanics form a number of outcreps in the
north-east corner of the Fergusson River Sheet area. In all, the

outcrops cover about 40 square kilometres., The formation is described
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by Walpole et al. (1968)., The following is an excerpt from that
Bulletin,

"Dykes and sills of Bdith River Volcanics occur in the
Fergusson River area, where they appear to have pierced the Cullen _
Granite and been extruded as hoods over it, The volcanics are
toscanites in this locality. The extrusive rocks Mave a maximum
thickness of 350 feet (105 metres); they are commonly flow-lined
and chilled near the base, but the central part is relatively coarse
in grain, Some of the dyke rocks are markedly porphyritic, These
extrusive and hypabyssal rocks have previously been called "Fergusson
Toscanite" (Carter; 1952) - and Fergusson Volcanics (Rattigan & Clarke,
195)

Leggo dated samples of the volcanics at about 1750 m,y. ¢
(Compston & Arriens, 1968),
ADETAIDEAN AND YOUNGER
FITZMAURICE GROUP

The Fitzmaurice Group is a thick sequence of interbedded
siltstone; sandstone, and minor pebble conglomerate. It crops out.
in a mobile belt 8 to 40 km wide which, extends from near the south-
west corner of the Auvergne Sheet area, to the south-west corner of
the Cape Scott Sheet area., It is entirely restricted to the mobile
belt. The sediments are very severely faulted but are not tightly

folded except near major faults,

The group has been divided into four formations which from

top to bottom are:

Legune Formation

Lalngang Sandstone

Goobaieri Formation

Moyle River Formation
The Legune Formation was previously not incorporated in the group as
its relationships to the group on the Auvergne Sheet area were not
clear (Pontifex et al., 1968), However, it has been incorporated in.

the group subsequent to mapping on the Port Keats Sheet area in 1968,



Stratigraphic relationships: The group rests unconformably on Lower

Proterczoic rocks of the Pine Creek Geosyncline and is unconformably

overlain hy Palaeozoic rocks., It is therefore of Adelaidean or

Carpentarian age. It has been correlated with the Carr Boyd Group

which crops out in the Bast Kimberley region, and which has been

dated at between 1365 and 900 m.y. by Rb/Sr dating on illites (Dow

& Gemuts, 1969). The Carr Boyd Group and Fitzmaurice Group have the

following similarities: . 1

(a) They are both.very thick deposits of sandstone, grit, conglomerate
and siltstone, The Carr Boyd Group is about 9,000 metres thick
in places.,

(b) Black and dark grey shale and siltstone occurs in both
sequences especially near thé base,

(¢) The two sequences are confined to a mobile belt (the Halls
Creek (W.A,) and Fitzmeurice(N.T.) Mobile Belt), Outcrops of
the two groups are separated by only about 20 km near the

Western Australian border.

The Pitzmaurice Group is faulted against rocks of the

Auvergne Group and the relationship between the two are not known.

Stratigraphic relationships: Most or all of the contacts within the

group appear to be conformable and gradational; however, unconform-
ities are common within the Carr Boyd Group and may also occur in
this group. The complete sequence of four formations is present
throughout most of the area of outcrop of the group; the Goobaieri
Formation is absent in two small areas, onewest of Meeway Plain and
just north of the Fitzmaurice River and the other in the southern part

of the Macadam Range on the Port Keats Sheet area,

The local absence of the Goobaieri Formation in these areas
may be due to nondeposition or an unconformity at the base of the
Lalngang Formation., On the other hand it may merely be the result
of faulting, It is worth noting, however, that a thick siltstone

band which lies in the middle of the lalngang Formation where it crops

out to the north and south of the first point mentioned above, is
locally not present a8t the point. This suggests that the point may.
have been a fairly stable shelf or ridge which inhibited deposition.
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Lithology and thickness: The mobile belt on the Port Keats Sheet

area appears to comprise a synclinorium of faulted Fitzmaurice Group.
The .rocks on the eastern limb.are readily identified as Fitzmaurice
Group, and total about 3000 m. The sequence in the west limb appears
to . be over 12,000 m thick, It contains a great thickness of sand=~
stone, and also two major siltstone members which do not occur in
the east. However, the sequénce has been tentatively differentiated

into the four formations recognized elsewhere,

The sandstones to the north of Tom Turners crossing on the
Port Keats and Cape Scott Sheet areas are also mapped as Fitzmaurice
Group due to the similarity of thickness and rock types to the

sequence on the west of the Mobile Béltz

Palaeogeography and genesis: Sediments of the Fitzmaurice Group

appear to have.been deposited in a mobile trough and on the edge of
a stable shelf,

The scarcity of large-scale cross beds, ripple marks and
the absence of mud cfacks suggest that most deposition offshore with
no non-marine intercalations. However, cross bedding and ripple
marks are common in the Lalngang Sandstone this and the.local absence
of the underlying formation suggests that there was a period of up-

lift around the time of deposition of the Lalngang Formation,

The prevalance of sandstone with a silty and clayey matrix,
and siltstone in the west suggest a low energy environment. Stagnant
reducing conditions prevailed periodicaliy and gave rise to.the black

siltstones and shale, No carbonates appear in the sequence,

The high feldspar content in much of the sandstone suggests
a relatively close source of supply. Most of the coarser grains are
of quartz.or quartzite and could be derived from pre-existing sediment-

ary rocks., No greywackes or volcanics have been found in the sequence.

The type of environment suggested for these sediments in
therefore a rapidly subsiding shelf or trough with a close and

copious source of sediment.

For the most part sedimentation kept pace with subsidence,.

with sandstone being deposited; When the sediment supply decreased,
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or the rate of subsidence increased, water depth increased, and
siltstone and shale were deposited in the very low energy environ- .

ment,

It is probable, that the trough was formed by fault action,
The greater thickness of the sediments in the north-west part of the
belt suggests that the source of sediment supply was in that

~direction,

qule;River Formation

Distribution: The Moyle River Formation crops out along the eastern
edge. of the mobile belt in the southern half of the Port Keats

Sheet area, and there is a small outcrop in the centre of the south-

ern margin of the sheet area, The formation also forms almost the
.whole of thexMacddamﬁange and its northerly extension on the western
side of the mobile belt on the Port Keats Sheet area, The outcrops

- of sandstone extending north-north-east from Tom Turners crossing on
the Port Keats Sheet area as far as the Docherty Hills in the south
of the Capé Scott Sheet area pfobably belong to the Moyle River
Formation also, The sandstone and conglomerate forming Murrenja Hill
in the north of:the Cape Scott Sheet area have been mapped as Moyle

River Formation,

Derivation of name: The formation was named in 1968 after the
Moyle River on the Port Keats Sheet area (Pontifex, 1968),

Stratigraphic relationships: The formation is the basal tnit of the

Fi%imaurice Group. It lies unconformably on igneous and sedimentary
rocks of the Lower Proterozoic along most of its eastern and northern
boundaries on the Port Keats Sheet area, In some places near the
Victoria River Fault, particularly in the Koolendong Valley, there
has been movement along this unconformity which has sheared and
brecciated the base of the Moyle River Formation as well as the

underlying rocks,

The formation is overlain by the Goobaieri Formation and

the contact is conformable and gradational,



Lithology and thickness: On the eastern side of the mobile belt the

formation consists of a monotonous succession of fine and medium-
grained sandstones with a few interbeds of siltstone and coarse sand-
stone and grit; +thin pebble beds occur at its base, The thickﬁess
ranges from 450 to 1000 metres. On the western side, however, the
character of the fbrmationfis considerably different. It containsg
several thick siltstone units and a thickness of 10,000 metres was
estimated from air photos and measured dips although this may only

be an apparent thickness due to the repeated measurement of the same -

unit deposited as a seriesgpf deltaic foreset beds,

The sequence of sandstone in the ranges north of Tom Tarners.
crossing is also mapped as Moyle River Formatiion due to its similarity
to the sequence south of the crossing. This sequence also appears
to be about 10,000 metres thick,

On the eastern side of the mobile belt, the formation consists
almost entirely of white, grey, purple-grey or pink sandstone which
is blocky or massive with a few flaggy interbeds, thin to thick be&ded
but mostly thin or medium, and fine to coarse grained but'mostly fine
-or medium grained; sorting is moderate or poor, The sandstone contains
up to five percent of a mafrix of soft white clay and is slightly
friable. A few interbeds up to several centimetres thick consist of
grey and purple micaceous siltstone and of coarse sandstone, At the
base of the formation interbeds of pebble conglomerate are present
in some.places, The pebbles are of quartzite and shale and are sub-
rounded., The interbeds are up to 30 cm thick, In the north of the
Koolendong Valley sedimentary breccia occurs in isolated patches

immediately overlying the granite.

Cross bedding is common and consists of planar units from
2 cm to about 25 cm thick., Ripple marks are also present. The
cross-bedding suggests that the sediment was supplied from the

north-west.

No sections were measured on the ground and thicknesses
have been estimated from air photographs and measured dips. On the

bands of the Fitzmaurice River, the formation is ‘400 imetrés thick



but some may have been removed by strike faulting., In the gorge
30 kilometres north-north-west of the mouth of the Little Fitzmaurice
River it is 1000 metres thick and 34 kilometres norfh-north-west of
the mouth it is at least 700 metres thick,

On the western side of the mobile belt south of Tom -

Turners crossing, the following composite sequence has been estimated,

Overlain by Goobaieri Formation

Thickness gradational contact
in metres
1300 Sandstone: white or red-brown, massive or

blocky, thin-bedded, medium and fine-grained,
well or moderately sorted,.friable, cross-bedded.
A few thin shale interbeds,

450 Siltstone: purple, laminated, fissile, Interbeds
of white quartz siltstone and very fine-grained

sandstone which is fissile or flaggy, and micaceous,

3200 Sandstone: grey to white, blocky to massive,
' fine to coarse-grained (mostly fine to medium),
friable, with small and large-scale cross beds,

Interbeds of siltstone and fine sandstone,
450 ’Silﬁstone grey and purple, fissile to flaggy,

1350 Sandstone: grey, massive, thin-bedded, fine bo
medium-grained, some gritty poorly sorted inter-

beds, Some thin crossebedded units.
420 Siltstone

3330 Sandstones grey or light brown, massive, fine
or medium-grained, friable, Minor thin lenticular
interbeds of coarse sandstone and pebble conglom-~
erate,

S - U, L
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120 Sandstone: pink and red-grey massive, thin or
thick-bedded, medium or coarse-grained, One or
two percent of clay matrix; somewhat friable;
thin cross-bedded units, Silty interbeds common,
Friable and very poorly sorted coarse sandstone

at base

Total 10,620 metres Underlain by granite

At the top of this succession the formation grades up into
the Goobaieri Formation through a series of interbedded sandstone and

white siliceous siltstone.

North from Tom Turners crossing to Docherty Hills information

is very sketchy but the following composite section has been estimated.

Overlain by Permian and Cretaceous
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Thickness
in metres

2440 Sandstone: white or grey-purple, blocky medium-
grained with minor. coarse interbeds, Mudflakes and
ripple marks occur,

1560 Very little outcrop. Probably predominantly silt-
stone: one prominent band of sandstone in centre
of unit,

6000 Sandstone,

Total 10,000 metres

From 10 to 27 kilometres east of Tom Turners crossing granites
of the Litchfield Complex are overlain by a sandstone which most probably

belongs to the Moyle River-Formation,

The sandstone is .pink, massive, thin bedded, medium grained,

well sorted and contains well rounded grains. Discontinuous lenses
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of coarse sandstone up to 15 cm thick are common in the lower part of
the sandstone, Abcut 2 metres of conglomerate overlain by 2 metres

of coarse sandstone form the bottom part of the formaticn., = The conglom=-
erate consists of rounded and angular cobbles of quartzite in a vexry
poorly sorted sandstone matrix. The coarse sandstone is similar but the
maximun size of the grains is only about half a céntimetre. About 8 km
east of Tom Turners crossing the basal part of this unit consists of a
thick sequence of sedimentary breccia, This unconformably overlies

the Henschke Breccia which is very similar to it..

Distinguishing features: The sandstone units form ridges and plateaux .

many of which have flat tops corresponding to the Mesozoic land surface,
On air photos the bedding in the sandstone units commonly shows up as

a fine black and white banding.

Goobaieri Formation

Introduction and distribution: The Goobaieri Formation was.first rec-

ognized on the Auvergne Sheet area (Pontifex, et al., 1968)., On that
sheet it is a thick sequence predominanﬁly of siltstone and fine sand-
stone., Outcrops of the formation continue north from the Auvergne
sheet onto the Port Keats Sheet area, as far as the Fitzmaurice River.
The fermation does. not crop out for at least eight kilometres to the
north of the riverx, Further north, on the east side of the Madjellindi
Valley a thick sequence predominantly of siltstone has been mapped as
the Goobaieri Formation, On the west side of the Madjellindi Valley the
Fitzmaurice Group is considerably thicker and different in character
from that on the eastern sideoa In particular it contains a number of
thick siltstone units., One of these consists predominantly of dark
grey siltstone which is typical of the Goobaieri Formation in the type

area and is therefore tentatively mapped as Goobaieri Formation. -

Derivation of name: The formation was named (Pontifex, 1968) after

Goobaieri Bay on the Victoria River; on the Auvergne Sheet area (Pontifex
et al,, 1968),

Strafigraphic relaticnships: As on the Auvergne Sheet area the Goobaieri

Formation overlies the Moyle River Formation and is overlain by the
Lalngang Formation., Both contacts are conformable and gradational,

though the lower contact is the most abrupt,



Lithology and thickness: The formation consists of interbeddz2d

siltstone and fine sandstone with several bands of medium and coarse-
grained sandstone in the upper part. The siltstone and fine sandstc.e
is commonly grey and crops out poorly whereas the coarser sandstone is

white and forms prominent ridges with good outcrop.

South of the Fitzmaurice River.the bulk of the lower part of
the formation consists of siltstone with thin interbeds (three to five
cm) of fine sandstone. The siltstone is grey or green, fissile or.

flaggy and laminated. The sandstbne is~grey, flaggy and laminated.

The upperxpart of the formation consists of alternate bands
of interbedded siltstone and'fine"sandstone (the sandstone bands are
up'to 120 metres thick but become!thinnér towards the top of the
formation) and medium and coarse-grained sandstone (bands up to 10
metres thick)., The medium and coarse-grained sandstone is white,
blocky,thin-bedded, poorly to well sorted, locally micaceous and in
many places friable where it contains a few percent of a clay matrix.

It becomes coarser towards the top of the formation,

The siltstone is white or light greeny blue, flaggy or
fissile, laminated and hard, The fine sandstone is white, flaggy,
laminated and micaceous; it becomes more abundant than the siltstone

toward the top of the formation.

The following section is of the top 170 metres of the
formation measured 13 km north-west of Koolendong yard. At least
two major sandstone bands occur below this section but do not crop

out at the point where the section was measured.

Overlain by Lalngang Formation
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Thickness
in metres
9 Siltstone: interbedded with sandstone. Sandstone
is white or light blue-green, flaggy, laminated
very fine; mud cracks are common,
3 Sandstone: white, blocky to flaggy, medium-grained

well sorted; about two percent kaolinised feldspar.
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33 No outcrop, Scree includes ferruginous fissile
siltstone, and also sandstone: white, flaggy to

) fissile, laminated, very fine-grained,.

6 Sandstone: white, blocky, thin-bedded, medium=-

grained well soxrted,

108 No oufcrop, Scree includes siltstohe: red-brown,
flaggy and fissile, laminated, Sandstone: white

very fine and micaceous,

6 Sandstone: white, blocky, thin-bedded, medium-
grained, poorly sorted with about two percent of
white clay grains, possibly kaolinised feldspar,

-Also. interbeds of coarse sandstone: poorly sorted

with sub-angular to sub-rounded grains,
5 '~ No outecrop.

3 ~ Sandstone white, blocky, thin-bedded, fine well
sorted, slightly friable with about one percent of

‘msucovite,

Total 173 soil plain = no outcrop

13 xm west of Koolendong yard the thickness of the upper
part of the formation (from the lowest prominent sandstone band) was
estimated to be about 420 m from air photos and measured dips. The
lower part of the formation was estimated to be a minimum of 120 m
thick, |

North of the Fitzmaurice River on the eastern side of the

Madjellindi Valley the litholcgy of the formation is essentially
similar to that south of the Fitzmaurice River, However, the silt-
stone and fine sandstone is green rather than grey, and the bands of
coarser sandstone are not so prominent and are probably fewer., A
minimum thickness, of about 700 metres has been estimated for the
formation in this region. Thrust faulting has occurred in the region

and appears to have taken place within the Goobaieri Formation.

vOn the west side of the Madjellindi Valley outcrops mapped as

Goobaieri Formation are separated from each other by the Chalanyi Creek
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Fault., To the west of the fault the following sequence is exposed,

Thicknesses are estimated from air photos and measured dips,

......... Faulted Against Lalngang Formation

Thickness
in metres
90 Grey siltstone
30 Sandstone - white blocky, fine
90 ’ Siltstone: grey, fissile and flaggy, laminated
180 Interbedded siltstone and sandstone. Siltstone:
grey or brown, flaggy to fissile, laminated,
micaceous, Some is dark grey and slaty.
Sandstone: green and grey, blocky, fine %o
medium-grained, poorly sorted, muscovitic.
240 Siltstone: very dark grey, fissile to flaggy,
laminated,
Total 630 Underlain by Moyle River Formation

The ‘top of the Moyle River Formation does not crop out
where the section was measured but .the phoéOpattern suggests that it
consists of interbedded sandstone and siltstone. The contact is .

therefore vaguer here than it is in other parﬁs of the sheet area,

To the east of the Chalanyi Creek Fault the formation crops
out in a belt about 27 km long which trends north-norih-east., In
the south of the belt the formation consists of an estimated 480
metres of interbedded grey siltstone and fine sandstone., The sand-
stqne is poorly sorted and contains sporadic coarse sand grains, it
also contains interference ripples., In the north, on the Moyle River,
the sequence is only about 240 metres thick and consists of dark grey-
green fissile and laminated siltstone with a prominent band of coarse
sandstone in the centre: the sandstone contains sub-rounded quartz

grains in a dark green argillacecus matrix,

Distinguishing features: The formation invariably forms well defined

valleys, Outcrop of the_siltstoné'and fine sandstone is scarce and



~60=

generally restricted to the scarps below outcrops of sandstone, The

sandstone bands form prominent ridges in the valleys,

In the field the thick sequence predominantly of grey or
green siltstone and fine sandstone between the monotonous sequences
of sandstone of the Lalngang and Moyle River Formation is distinctive
in most places., Ripple marks including interference ripples are more

common than in other units of the Fitzmaurice Group.

Lalngang Sandstcne:

Distribution: The Lalngang Sandstons: crops out extensively in the
centre of the mobile belt on the Port Keats Sheet area. It has not .

been proved that the areas that have been mapped as Lalngang Sandstdne
to the west and north of Madjellindi Valley do in fact belong.to this

formations; this is discussed under "lithology and thickness",

Derivation. of name: The formation was named after Lalngang Creek on
the Auvergne Sheet area (Pontifex et al,, 1968),

Stratigraphic relationships: In most places where it crops out the
formation is conformably overlain by the Legune Formation and conformably
underlain by the Goobaieri Formation, both contacts being gradational,
However in the southern part of the Macadam Range the Goobaieri Form-
ation is apparently absent and the Lalngang Sandstone lies directly on
the Moyle Rivér Formation. The Goobaieri Formation is also absent just
west of Meeway Plain where its absence is probably due to faulting,
although it is possible that there is an unconformity below the Lalngang
Sandsténe. '

Lithology and thickness: On the barks of the Fitzmaurice River 40 km
south-east of Table Hill the formation consists of interbedded fine,
medium and coarse sandstone, minor.pebble beds and also siltstone,

The sandstone is light grey when fresh but is generally weathered to
red-brown: it is blecky or massive, poorly to moderately sorted and -
thin to thick bedded, Soft green or white grains of clay (possibly
altered fqldsPar) form up to 15 percent of the rock, 'Crosé beds and
ripplé marks are common, The pebble beds are up to 25 cm thick, The
rock is very well exposed and supports little vegetation, it tends to -

have a black weathering surface,
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In the syncline a few kilometres to the east of this exposure
the lithology of the formation is similar but it contains bands up to
3 metres thick of thin-bedded to laminated sandstone and siltstone

which comprise about five percent of the formation.

The formation grades down into the Goobaieri Formation through
a sequence.of interbedded siltstone and sandstone, The sandstone is
white, blocky, thin bedded and medium-grained, It is interbedded with
white siliceous siltstone and fine sandstone. The boundary between
the .two formations is taken at the top of the uppermost thick siltstone
band, ’

The top of the formatiom consists of interbedded white medium-
sandstone and coarse sandstone which grades up into the Legune Form-
ation. The boundary between the formations is an arbitary one and is
taken as the point at which the rounded "soft" photopattern of the
Legune Formation is first detected,

Several kilometres south of the Fitmaurice River, the fock
types are similar but about 450 m from the base of the formation there
is a 120 metre thick sequence composed predominently of siltstone.

Due to its soft nature this band is easily recognised in the field and
on air photographs. The siltstone is grey, green or red-brown, fissile
or flaggy, laminated and slightly micaceous, It is interbedded with

finegrainedflaggy sandstone, and also white or brown coarse sandstone .

The latter is very poorly sorted and generally has a soft silty matrix,

The band crops out in the centre of the syncline 8 km north-
west of the Koolendong Valley. The soft unit forming a small hill
48 km south-east of Swamp Point probably belengs to the same band.
The band grades laterally into.sandstone between 3 and 11 kilometres

south of the Fitzmaurice River,

A minimum estimated thickness of 1500 metres of the formation
is exposed in the cliffs.either side of the Fitzmaurice River 40 ¥m :
south-east of Table Hill,

In the north-north-east trending band between the Madjellindi
Valley and Meeway Plain the following section is present,
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Overlain by Legune Formation
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Thickness
in metres 4
510 Sandstones white blocky to massive, thin-bedded
with alternate beds of medium and coarse grains,
very poorly sorted, friable in places with 2-3%
soft white clay matrix, Towards the base the . sand-
gstone is mcderately sorted and medlum-gralned
. g2dle Siltstone:  purple fissile to flaggy, laminated,
with interbeds of blocky and medium to coarse-
grained sandstone
510 Sandstone: white, blocky to massive, thin-bedded,
medium-grained very poorly sorted with some grains
up to half a cm diameter, contains a soft clay
matrix,
T;;al 1230 met;es underlain by-aoobaieri Formation

The central siltstone unit appears to grade southward into
sandstone 13 km north of the Fitzmaurice River,. However, the disappear-

ance of the unit may in fact be due to faulting.

West of the Madjellindi Valley the rocks of the Fitzmaurice
Group are not typical of the group elsewhere., In this region'the
rocks mapped as Lalngang Sandstone comprise a sequence of interbedded
sandstone and siltstone between the extrapolated upper horizon of the
Moyle River Formation and the inferred lower boundary of the Legune
’Formation. .A very roughly estimated thickness of the sequence is
1800 metres, The upper part consists of interbedded fine flaggy sand--
stone and fissile siltstone both of which are grey-brown, laminated
and micaceous, A%t the base of the formation the sandstone ranges from .
flaggy to blocky, thin to.mediumebedded and from fine éo éoarse—grained,

and is Very poorly sorted,

Sandstone to the north of Madjellindi Valley has also been
mapped as Lalngang Sandstone, Most of this is overlain by Cretaceous

sandstone but it does crop out in creek beds and sporadically in the
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shallow valleys which the creeks occupy., The sandstone is white,
magsive or blocky, thin-bedded, mediumegrained, moderately to.poorly

sorted and contains a few percent of a soft white clay matrix,

Distinguishing features: South and immediately north of the Fitzmaurice
River the formation forms ranges with very rough surfaces of well exposged
sandstone supporting little vegetation, The stepping produced by the
bedding gives a characteristic photoﬁattern. On the east side of the
Madjellindi Valley the formation forms high rugged ridges while on

the west of the valley it forms low hills: in both these areas it
supports.quite abundant vegetation, To the north of the Madjellindi
Valley outcrop is mostly limited to the creek beds which consist of

flat sandstone pavements,

In the field the coarse and gritty material is quite
characteristic and helps to distinguish the formation from the Moyle
River Formation.

Legune Formation

Distribution: .The Legune Formation crops out in a belt running from

near the .southwest corner of the Auvergne Sheet area to the north of
the Madjellindi Valley on the Po;t Keats Sheet area, On the Auvergne
and Port Keats Sheets it forms the majority of the nnoirthwestern half
of the mobile belt south of the Fitzmaurice River, North of the
Fitzmaurice River it crops out in the Madjellindi Valley where it

occupies the core of a major syncline in the centre of the moblle bel’c°

Derivation of name: The formation was named (Pontifex et al,, 1968)

after Legune Station on the Auvergne Sheet area (_ouiifow <3 1., 1303,

Stratigraphic relationships: The Legune Formation is the youngest

Precambrian unit cropping out in the mobile belt., On the Auvergne Sheet
area wheie the unit was first recognised the relationships between it
and the rest of the Fitzmaurice Group are not entirely clear, but inter-
bedded siltstone and sandstone conformably overlying the Lalngang
Sandstone north of Bullo Homestead are thought to be part of the Legune
Formation, On the Port Keats Sheet areas also relationships between

these units are not everywhere clear,
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- South of and just to the north of the Fitzmaurice River
the Legune Formation is faulted against older rocks of the Fitzmaurice
Group. On the east side of the Madjellindi Valley interbedded shale
and siltstone of the Iegune Formation grade down over a few metres
into sandstone of the Lalngang Sandstone, This contrasts with the
western.side of the Madjellindi Valley where siltstone and shale of
the Legune Formation grades down through a thick sequence of inter-
bedded siltstone and sandstone into sandstone, The sequence on the
western side is much thicker and considerably different from that on
the eastern side. The boundary between the Legune and Lalngang
f'ormations has been taken as the point at.which the siltstone and

shale give way to siltstone and sandstone,

Lithology and thickness: On the Auvergne Sheet area the formation

consists of a monotonous succession of interbedded sandstone and silt-
stone, This type of lithology continues onto the Port Keats Sheet
area to a few miles north of the Fitzmaurice River., The Madjellindi

Valley is occupied predominantly by interbedded siltstone and shale,

Along the banks of the Fitzmaurice River the formation
consists of interbedded siltstone and fine, medium and coarse sand-
stones, The interbeds of all these types range from a few.millimetres
to several feet in thickmess, and are generally lenticular, The hills
are composed predominantly of sandstone and the intervening tidal flats

appear to be underlain by a high proportion of siltstone.

. The siltstone is grey, white, green or reddish brown; it is

fissile, thin-bedded or laminated and generally quite hard, It consists

of fine angular quartz grains (0,05 mm) with a matrix of fine sericite
and in some specimens,limonite., The bedding is defined by varying
amounts of the fine matrix which constitutes as much as 80 percent of

some beds, Iron oxide and tourmaline are accessories,

Commonly {wo types of sandstone are present] a fine or medium-
grained type and a coarse or very coarse type with grains commonly
3 mm and rarely up to 10 mm in diameter, Both types are grey, white
or light green, flaggy, blocky or massive, thin to thick-bedded,
-generally pooily sorted and commonly contain up to tep;percent of
white or light green grains of clay which is pdssibly é replacement
after feldspar,
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The sandstone consists of varying proportions of clay, silg
and sand grains, In places it is distinectly bimodal, having moderately
well sorted grains of quartz and quartzite up to one centimetre set in
a matrix of clay, limonite and angular silt grains, Other samples .
contain a very poorly sorted assemblage of grains from half a centi-
metre down to fine clay flakes, Where there is a high propoxtion of.
silt and clay matrix the larger grains are separated from each other.
N R R I L N e . “ﬁ‘%@’&m‘%" As
the.pr0portion of larger grains increases there are patches of rock
in which the larger grains are in contact with each other, and have
wi&e syntaxial rims. Some sandstone contains up to 95 percent of the
coarser grains, -

The larger grains are rounded or subrounded, They consist
of clear quartz, generally with marked undulose extinction, coarse
polycrystalline quartzite and a few grains of microcrystalline quartz,

Fine grains of tourmaline and iron oxide are common accessories,

24 ¥xm north of the Fitzmaurice River on the east side of the
Mad jellindi Valley the formation consists of interbedded hard ,white,
siliceous siltstone and shale with sandstone interbeds near the
contact with the Lalngang Sandstone. The sandstone is white, blocky
and flaggy, thin-bedded and fine-grained, The siltstone is white or
light grey, flaggy or fissile and thin-bedded or laminated. The shale

is browny green, very fissile, laminated and micaceous.

The siltstone consists of small (0.05 mm) angular grains of
quartz with syntaxial rims forming a.mosaic with about five percent
of a matrix of sericite and limonite., The shale consists of small
angular quartz grains which are not in contact with each other but
surrounded by a matrix of limonite and clay which forms up to 50
percent of the rock,

In the extreme north and nortlwest: of the Madjellindi Valley
the formation consists predominantly of siltstone which is greyish
brown or purple brown and fissile, This grades down into the lalngang
Formation. through a series of interbedded shale, siltstone and fine

sandstone, The siltstone is pale blue, green or grey, hard, laminated

LS
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and flaggy but with poor fissile partings, The shale is white, very
soft and has.poor fissile partings. Interbeds of both types vary
from about 2,5 cm to 15 cm thick, Fine flaggy sandstone becomes

more abundant towards the base of the formation,

Thickness: Only a minimum thickness can be.estimated gince the form- .
ation is the highest Precambrian unit in the mobile belt, The measure--

ment is also difficult as the formation occupies the core of a syncline,

At the head of the Madjellindi Valley a thickness.of about
675 metres was estimated from air photos and measured dips. On the
banks of the Fitzmaurice River a minimum thickness of about 2100 metres

was estimated from air photos and measured dips.,

Distinguishing features: South of the Fitzmaurice Rivei the formation
forms a rugged terrain of sharp sandstone ridges and hills with inter-

vening areas of low undulating country underlain by siltstone, Along

the banks of the Fitzmaurice River the formation fopms isolated rounded

hills and ridges separated by tidal flats, In the Madjellindi Valley
it rarely crops out although hard sandstone bands form a few isolated
ridges., At the northern end of the valley the siltstone and shale

form very finely dissected hills,

TOILMER GROUP

The Tolmer Group is a sequence of shallow-water sandstone,
siltstone and limestone, which crops out in the northern part of the
Fergusson River Sheet area, It is about 1000 metres thick and uncon-
formahly underlies the Palaeozoic sediments of the Daly River Basin,

It overlies Lower Proterozoic sediments and early Carpentarian granites
with a.marked unconformity. The group is considered to be Adelaidean

in age., 1t is moderately faulted and only gently folded,

The age relationship between the Tolmer Group and the lithol-

ogically similar Bullita and Auvergne Groups is not known,

Buldiva Sandstone

The Buldiva Sandstone is the oldest unit of the Tolmer Group

- and comprises the Depot ‘Creck and Stray Creek Sandstone Members.

- .r’ﬁ‘.»" -
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Depot Creek Sandstone Member

Distribution: The Depot Creek Sandstone Member, which is the basal
unit of the Tolmer Group, crops out on the Fergusson River Sheet area
in a : northvesterly trending zone, north of the Collia Fault. There.

is also a small linear outcrop about 10 km east of Jindare homestead,

The unit extends north onto the Pine Creek Sheet area where it was
originally recognized and defined, The extensive distribution of the
Depot Creek Sandstone Member previously mapped on the Wingate Plateau
(Randal, 1962) has been found by the present survey to be incorrect,
The unit is now known to be restricted in outcrop solely to the margins

of the Daly River Basin,

Derivation of name: The name is derived from Depot Creek which lies

on the eastern side of the Daly River Basin on the Pine Creek Sheet
area, The unit was originally defined by Randal (1962),

Stratigraphic relationships: The Depot Creek Sandstone Member uncon-
formably overlies early Carpentarian granite and folded Lower Proterozoic
sediments, In the south the unit is faulted against Angalarri Siltstone,
The relationships of the unit to the Auvergne and Bullita Groups are not
known,

The unit $£s conformably overlain by the Stray Creek Sandstone
Member, the transition in places being gradational, It is also uncon-
formably overlain by the Antrim Plateau Volcanics and the Mullaman
Beds.

Lithology: The Depot Creek Sandstone Member has been described in
detail by Walpole et al, (1968). Our notes refer only to the work
done on the Fergusson River Sheet area during 1968.

At jits most southerly extent, the unit crops out against the
Collia Fault, 3 km east-southeast:- of Collia Waterhole, The beds dip
steeply south and consist of white, blocky, thin-bedded, medium-grained,
poorly sorted sandstone with abundant pebble beds., The pebbles are up
to 2 cm in diameter, The rock contains about 1% of muscovite with
aggregates up to 3 mm long,

About 3 km northwest:; of Collia Waterhole the Depot Creek

Sandstone Member unconformably overlies steeply dipping Noltenius
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Formation, The rock consists of white and red, blocky to massive,
medium-bedded, very friable, medium-grained sandstone, which is
composed of uniformly sized, sub-rounded quartz grains, commonly

!stained- by 'iron oxides,
!

H

A good section through the formation crops out in the Fish
‘River Gorge° Here the unit is composed of white, pink and brown,
blocky, indurated, medium-grained sandstone, The induration may be
fonly a near surface effect, A few kilometreé west of the gorge
‘ripple marks with a wavelength of 4 cm: and an amplitude of 1 om
foccur.neaf'the pebbly base of the unit. Small blebs of white clay
(possiblya:iecompbsition product of feldspar) were noted near the
’bage of the member at this point, |

Thlrteen kilometres north of Fletcher's Gully, white, ~massive,
thin-bedded, medlum-gralned moderately to well sorted sandstone, with
poorly-sorted pebbly zones, crOps out. It unconformably overlies Allia
Granite and Noltenius Formation,

The member has a comparatively uniform lithology over a. large
area and characteristically exhibits prominent vertical jointing,
The sandstone is extensively silicified along fault zones where

speculayhaenatite occurs Sparingly.

Palaqueographlc s1gn1f1cance' The Depot Creek Sandstone Member

,markg the beglnnlng of a marine transgression over the area of the
Daly River Basin, and its marglns. A large time break prior to the
depOS1tlon of the unit is suggested by the angular unconformity and
marked erosion surface at the base of the unit, The gently dipping
friable sandstone overlies strongly folded, metamorphosed Lower Prot-
erozoic sediments and the peneplained surfaces of early Carpentarian
granite intruding them. The sandstone was probably deposited in a
quiet, shallowawater environment since oscillation ripples, pebble
bands,‘etc,, are common., Cross-bedding, however, is not abundant

in the ﬁnit. The member lies at the base of a sequence of marine

siltstone, dolomite, mudstone and sandstone,
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Stray Creek Sandstone Member

Distribution: A .band of Stray Creek Sandstone Member crops out for

some 48 km.northeast from Collia Waterhole, on the Fergusson River
Sheet area, The outcrop boundaries are substantially as mapped by
Randal (1962),

A small area of outcrop has been delineated immediately north
of Collia Waterhole; and another between the Fish River and Bamboo
Creek about 32 km north of the waterhole,

The member also occurs on the eastern side of the Fergusson

River Sheet area, and extends onto the Pine Creek Shee} area,

Derivation of name: The formation was named by Randal (1962) after

Stray Creek, which runs westwards past Jindare homestead, into the
Daly River,

Reference area: Although the formation has its type area on the

eastern side of the Daly River Basin, good exposures occur on the west-
ern side of the basin, in the outcrops east of Collia Waterhole, A

fairly complete section exists about 10 km northeast of the waterhole,

Stratigraphic relationsghips: The Stray Creek Sandstone Member conform .
ably overlies the Depot Creek Sandstone Member of the Buldiva Sandstone,
and..is apparently conformably overlain by the Hinde Dolomite, The
boundary with the Depot Creek Sandstone Member is gradational and is.
defined at the base of the lowest fine-grained fissile sandstone bed,

Lithology and thickness: The member consists of fine-grained silty

quartz sandstone, commonly glauconitic, with minor flaggy medium-

grained sandstone interbeds in the lower part,

A section measured northeast of Collia Waterhole gave a
thickness of 96 metres for the lower half of the member, The whole
of the member is probably about 180 metres thick.

Nearly all of the section measured consisted of fissile, grey-
green coarse-grained siltstone or.fine-grained sandstonglwhich are
commonly micaceous and chloritic , At least three flaggy, white %o
pink, medium-grained, uértz sandstone beds occur in the lower part

of the sequence., They are identical lithologically to the Depot Creek
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Sandstone Member,

The typical fine-grained sandstone is extremely glauconitic
or chloritiec, and isiin places a bright green colour and commonly
weathers = to a purple colour, It is generally thin-bedded to laminated,
and .the surface of beds commonly contain very prominent current linea-
tions, and some skip or prod casts, These features are very widespread

and are useful in identifying the member in areas of poor outcrop,

Near the top of.the lower half of the member several flaggy.
beds between 15 cm and 1,5 metres thick, have.a_peculiar composition,
The most prominent bed fanges between 60 and 150 cm thick along
strike, and is quite massive, It is reddish purple due to the
presence. of a large percentage of hazmatite and has green patches and
specks up to 5 mm across, The green patches,,which'resemble malaéhite,
are composed of a mineral of the illite group,”probébly glauconite,
The rock also contains very coarsely crysﬁalline carbonate, through

which the hsematite and glauconite are scattered,

The upper half of the Stray Creek Sandstone Member consists.of

very fissile fine sandstone or siltstone which crops out very poorly.

Digtinguishing featuress The predominance of fine-grained, green~-grey
sandstone and siltstone distinguishes this member from other wnits in
the areé, On aerial photographs it is distinguished from the Depot
Creck Sahdstone Member by ite slightly darker tone and the more
subdued, rounded topography.

Hinde Dolomite

Distribution: The Hinde Dolomite crops out prominently between 11
and 13 km to the northeast of Collia Waterhole, It is probably present

beneath superficial cover further north, to the west of the Fish River,

It has been observed on the limbs of an anticline about 35 km north
of Collia Waterhole,

Derivation of names The Hinde Dolomite was named by Randal (1962)

after Mount Hinde, on the Pine Creek Sheet area,

Reference arsa: The type area is on the eastern side of the Daly River.
Basin, on the south branch of the Adelaide River (Walpole et al,, 1968).
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In 1968, a complete section was measured through the Hinde Dolomite

13 km northeast: of Collia Waterhole,

Stratigraphic relationships: The Hinde Dolomite appears to be conform- -

able with the underlying and overlying formations.

- There is an abrupt change from clastic rocks to carbonate.
at its base, which.is therefore easy to define, Its upper limit is.
marked by a chert bed which is followed by brown siltstone and fine=

grained sandstone of the Waterbag Pormation,

Lithology and thickneész> Near the northern margin of the Fergusson River
Sheet area, the following section was measured through the Hinde Dolomites

Top of hill
Thickness
in metres . k. . .

15 Flaggy to blocky, medium-bedded, pink to purple,
crystalline dolomite,

12 Flaggy to blocky, medium-bedded, pink, finely
crystalline dolomite,

37 Pink blocky dolomite at top overlying a stromat-
olitic grey crystalline dolomite with. some intra-
clagsts, Large colonial stromatolites are inter-
bedded with fawn silty dolomite bands and many
.thin siltstone bands,.

Total 67 ' o Bottom of hill.

This section is overlain by massive chert, which commonly

forms a hard ridge on the hill top.

Thirteen kilometres northeast of Collia Waterhole, a complete

section through the formation revealed the following:

Top of hill
Thickness ‘ Cher:t and sandstone on hill%ops.
in metres : ) o
63 Poor outcrop, Some.dalomite, but probably mostly

dolomitic siltstone, Some scree of almest black

ghale,
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10 Grey and yellow-brown, flaggy blocky and massive,,
finely crystalline dolomite,
5.8 Poor outcrop, Some dolomitic siltstone in scree,
3.6 Blocky and flaggy dolomite with some yellowish
fissile giltstone bands.,
4.3 Flagay dolomite, poor.outerop, Probably some
interbedded siltstone,
3.6 Flaggy and blocky, grey dolomite, Some beds
contain intraclasts or pellets which appear to
be of finely crystalline dolomite,
28 No outcrop,
0,45 Yellow-brown weathering dolomite, Medium~
grained crystalline carbonate with some minor
.black. specks. of iron mineral,
Total 118, 75 Stray Creek Sandstone Member

.The chert at the top of the formation appears to be in.the
sequence, between the Hinde Dolomite and the Waterbag Formation, It
comprises massive pink %o brown chert with patches of more coarsely
crystalline quartz, It is brecciated andre-semented in some areas,
Its mode of formation could be similar to that.of the Bardia Chert
Member of the Skull Creek Formation (page 85 ),

Distinguishing features: The formation stands out on aerial photo-
graphs by virtue of its light tone, and strongly banded pattern., In
the field it is fairly prominent, being the only thick sequence of
massive fairly pure dolomite in the area,

Palaeographic significance: The presence of stromatolites is taken

to indicate an intertidal environment; otherW1se little is known of
depositional environment of the formation,

Waterbag Pormation

Distribution: The Waiterbag Formation crops out on the Fergusson
River Sheet area from its northern margin, between the Fish River and

" Bamboo Creek, southwards to an area about 23 km northwest of Dorisvale
homestead,
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Some of the area originally delineated by Randal (1962) as
Waterbag Formation is now considered to,be Jinduckin Formation., This
is .the area east of the Dorisvale Fault, in the area around Dorisvale
homestead. The rocks to the west of the fault are now mapped as Bynoe
F‘cimationo

Derivation of name: The name is derived fram Waterbag Creck, a ~

tributary of the Flora River, It was first used by Randal (1962).
The area through which the creek runs is now considered So be Bynoe
Formation but the original type area is still considered to bs

Waterbag Formation. The name is therefore still valid.,

Type area: Good outerops of the formation are seen to the south-

west of Beantree Spring; although it does not appear in the literature,
this iz regarded as the type area for the formation (Randal, pers,

comm, ),

Stratigraphic relationships: The Waﬁerbag Formation overlies the Hinde

Dolcmite, apparently confoi-mably9 although the presence of chert at the
top of the latfer introduces a degree of uncertainty inito the relation-
ship. The Waterbag Formation is overlain, unconformably, by basalt
and minor sandstone of the Antrim Plateau Volcanics, Its original

thickness in the area is therefore unknown,

Lithology and thicggessg The total thickness cannot be measured for
the whole férmationp as its upper limit is unknown, and the portion
preserved dips northeast at a low angle, making it diffiecult to

measure, However, over 150 metres can be seen in the lower.part of

the formation, and there could be over 300 metres preserved,

The formation contains a variety of rock types, and these
are generally in thin to medium beds, These are interbedded in
apparently random fashion, and comprise siltstones, sandstones, some

of which are dolomitic, and dolomite,

The best exposure of the basal 60 metres occurs 13 km north-
east of Collia Waternole, The base of the hill comprises grey-green
sericitic siltstoneo and fine to medium-grained quartz sandstone, The
sandstone contains numerous pits 2 to 3 mm across on its surface,.

caused by the leaching out of patches of coarse-grained carbonate.
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The . sandstone weathers a light red-brown, and generally contains
specks of limonite, Most of the hill is made up of chocolate-and
red-brown, fissile, siltstone, mostly dolomitic, interbedded with
sandstone similar to that lower in the sequence., Mudflakes are
common, - There are a few flaggy interbeds of white dolomitic quartz

siltstone, and grey fine-grained dolomite with halite casts.

Further northeast, flaggy and blocky dolomite is the pre-
dominan{ lithology in the upper part of the formation, The dolomite
is grey, fine-grained, and contains chert whicﬁ stands out from the
weathered surface of the dolomite, The chert bodies are generally
gsub-parallel to the bedding, but their boundaries are irregular, and
cut across laminations, suggesting a replacement origin, Such dolomite
is exposed near the track from Beantree Spring to Collia Waterhole,
some 11 km from the spring., It is interbedded with red-brown, dolomitic
giltstone, Most of the Waterbag Formation occurs in low hills with
limited outcrop of siltstone, but covered with much rubble of fine-grained
sandsfone, The sandstone is thin-bedded, and commonly contains ripple
marks, halite casts, and mud flakes,

Purple~violet laminated shale with halite casts occurs as
thin partings between siltstone beds, in the bank of the Fish River
16 km from Beantree Spring,

D*stinggishing featur Neither topographlc expression or lithology
are really useful in recognising the Whterbag Formation, since the
Jinduckin Formaticn and the Bynoe Formaiion are similar to these
respects, The only useful feature is its position in the sequence
above the Hinde Dolomite ‘

Palaeogeographic significancss Sedimentary structures indicate that
at least some of the formation was deposited in very shallow water

with periods cof subaerial exposure, Little is known of areal changes
in thickness or enviromment of deposition.

BULLITA GROUP

The Bullita Group comprises a sequence of dolomite, dolomitic
siltstcne, and minor sandstone and chert, Although the base of the group

is no% exposed within the area described in this record, a thickness of
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about 540 metres has been measured from the southwestern part of

the Delamere.Sheet area, A greater thickness may exist in the north
if the thickest part of the Banyan Formation is included, The
group crops out to the west of Dorisvale homestead on the Fergusson.
River Shee} area and in the :southwestern part of the Delamere Sheet
area, .Other outcrops occur to the south of the area covered by this

record,

. The age of the Bullita Group is not known, but is regarded .
ags being Adelaidean or Carpentarian, This is based only on relation-
ships with the Auvergne Guoup,

Timber Creek Formation

Distribution: The Timber Creek Formation crops out on the western

margin of the Delamere Sheet area where it is seen in scarps near the
Vietoria River for a distance of about 13 km from the sheet margin,
It is.present in the adjacent Auvergne Sheet area (Pontifex et al,,

1968), and extends to the south of the area mapped in 1968.

Derivation of names The unit was named'informally by laing and Allen
(1956), and has been defined by Pontifex et al., (1968).

Reference area: Tane type section for the formation iz about 1,6 km

west of the Timber Creck Store, on the Auvergne Sheet area (Pontifex
et al,, 1968). Other good exposures occur within a few kilometres of
the Timber Creek Stecre,

Stratigraphic relationshipss The relationships can only be observed
for the upper boundary of the formation, since its base is not exposed
in the area described in this record, However, further south on the
Victoria River Downs 1:250,000 Sheet area it passes down conformably

into a sequence of interbedded sandstone, siltstone and dolcmite.

Contrary to the ideas of Laing and Allen (1956), who believed
that the Timber Creek Formation was a lateral equivalent of the Skull
Creek Formation, mapping in 1968 has shown that it underlies the

latter formation,

This relaticnship is best shown near Mount Sellars, 8 km

soﬁfhwéoutheast‘ of Timber Creck, In Fig, 14 Timber Creek Formation
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forms the floor of the valley, and is overlain by massive dolomite. of
the Skull Creek Formation., The relationship is also apparent along

both sides of the Victoria River upstream from Timber Creek for a
distance of about 19 km,

Around Timber Creek the formation is overlain unconformably
by JasPer.Goige Sandstone, Plate 54 shows the very slight angular
discordance between Jasper Gorge Sandstone and Skull Creek Formation,
About cne kilometre further west the Skull Creek Formation has been.

completely eroded,iand Timber Creek Formation underlies the sandstone,

Lithology and thickness: A detailed description.of the lithology of
the formation is given by Pontifex et al, (1968),

A number of excellent exposures were seen along the Victoria
River,

The formation is_predgminantly siltstone, with lesser amounts
cf fine-grained sandstone, shale, and dolomite, Some of the siltstone
is dolomitic, It is generally quartz-rich, coarse siltstone, red-
brown or chocolate, with grsen patches or spots in places, Light grey-
green siltsione also occurs., The siltstong is commonly thin to medium-
bedded, with flaggy to blocky partings,

Most of the sandstone is fine-grained and silty, but just

west of Timber Creek several interbeds of clean, medium-grained quariz
sandstone were observed,

Shale and mudstone are common, and range from figsile %o flaggy,
and laminated %o thin~bedded, They are commonly grey-green, but ferric

iron colours such as purple and chocolate are not uncommon,

Sedimentary structures, such as halite casts, mudcracks, and
small-scale ripple marks, are VeTry CCmmon,.

The several rock types are randomly interbedded, and their
flaggy nature and varying resisiance to weathering resulis in etched
exposures, of slope and ledge topography,

The thickness of the formation is more than the 80,4 metres
observed in the type-secticn (Pontifex et ale, 1968), where the lower

pars is unsxposed and the.upper pari is ercded and overlain unconformably
by Jasper Gorge Sandsione, '



Near lount Sellars, 8 km south southeast of Timber Creek.
Timber Creek Formation forms valley floor, and is overlain
by dolomite (well bedded rocks) of the Skull Creek Formation.
The capping of Jasper Gorge Sandstone lies with angular
unconformity on Skull Creek Formation. Neg. M/796.
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The second section recorded by Poﬁgifex et al, includes some
of what is now defined as Skull Creek Formation. Although massive
dolomite occurs in the Timber Creck Formation, the unit as a whole
does not appear to be very dolomitic, The upper boundary of the
Timber Creek Formation is now placed at the change from predominantly

non-dolomitic to dolomitic siltstone.

In the area mapped the Timber Creek Formation definitely
underlies the Skull Creek Formation, However, the possibility that .
elsewhere the two formations have an intertonguing, or laterally
gradational contact, as suggested by Laing and Alien (1956)9 canno}

be dismissed,

Palaeogeographic significance: Laing and Allen (1956) suggest that

the Timber Creek Formation is a nearashdrefacies, with mainly fine
detrital material being supplied, along'with lime, magnesia and silica
in solution, The occurrence of halite casts and mudcracks show %hat
the sediments were deposited from bodies of hypersaline water which
periodigally evaporatéd completely, The enviromnment is.thus probably

paralic, with lagocral and some shallow marine deposits,

Skull Creek Formation

Distributions The Skull Creek Formation crops out in the southeast and.
southwaet cornexs of the Auvergne and Delamere Sheet areas respectively.,
These outerops continue to the southwards,

The formation crops out extensively between.Timber Creek and
Fitzroy Station on the scarps of a dissected plateau, The best cutcrops
occur beiween the main Katherine-Wyndham higlway and the Victoria River,
South of the highway outcrop is generally poor. Good exposures occur in
low hills, which run northwest for about 13 km near the scuthern margin

of the Delamere Sheet area,

Derivation of name: The formation was designated "Skull Creek Limesione®

in an unpublished report by Laing and Allen (1956)., The name was
modified to Skull Creek Formation and formally defined by Pontifex et al,
(1968).
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'l‘gpe area: The type locality for the formation is 1 km'= west of
the Timber Creek - Victoria River Downé roéd,.in the southwest cormer
of the Delamere Sheet area (Grid Ref, 351992), Although the core of
the anticline at the type locality is faulted, the base of the form-
a#ion may occur at the southsast: end of the hills,

Stratigraphic .relationshipss The formation overlies the Timber Creek

Formation in the Delamere Sheet area (see Fig, 14)., It is overlain
conformably by the. Bynoe Formation, which in some areas lies directly
on dolomite, and in others, on the Bardia Chert Member, The Skull
Creek Formation is overlain with angular unconformity by the Jasper
Gorge Sandstone in some areas,

Lithology and thicknesss The Skull Creek Formation comprises. pure and

impure dolomite, dolomitic siltstone and sandstone, and chert, One -
particularly thick bed or series of beds of chert has been mapped as
the Bardia Chert Member,

The Skull Creek Formation has a fairly uniform lithology
over large areas and.it is difficulf to tracs stratigraphic horizons
within the formation, This difficulty has been parily resolved by
the delineation of a prominent marker horizon of massive dolomite,
It is probably the same bed as that designated by Laing and Allen (1956)
as their “upper markexr", and will be referred to as such in this record,
A second prominent marker of massive and blecky dolomite crops oub
hear the Victoria River on the Delamere Sheet area and is referred as
the "lower marker®, Laing and Allen (ope ci%,) discuss a "lower markexr"
~also, but this was not identified during the 1968 field,seasbn,

It has not been possible o measure the complete thickness
of the Skull Creek Formation at any one losality, Seyeral sections
havg been measured through parts of the formation and, by using the
upper and lower markers as points of reference, it has been possible

to build up a composite section of.the formation,

Pontifex et al, (1968) record a section measured 10 km
south-southwest of Timber Creek which théy refer to as:the Timber Creek
Formation, btut later mapping‘has shown that only the basal 3 metres
is Timber Creek Formation, The overlying Skull Creek Formation was
recognized as such by the presence of the "lower marker®, The secHion

- ag measured by Pontifex et al,, is repeated belows
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Thickness
in metres

15

24

165

Formation

Creek

40.5

1?5
4.5

Skull

Flaggy dolomite alternating with bands of light

purple, fissile siltstone and shale,

The "lower marker® horizon., Massive and blocky

dolomites contains mihor siltstone and sandstone,

Ripple marks and halite casts,

Very fine-grained, purple-brown indurated sandsione.
Fine-scale cross-bedding and contorted laminae

(slumped foresets).

Massive silty dolomite with minor interbedded white
friable giltstone, Halite casts and minor small

chert lenses,

Mostly dolomitic siltstone with fissile or flaggy,

very fine-grained‘_dolomite°

Flaggy, fine-grained quartz sandstone.,

Massive, . laminated, partislly re-crystallized

dolomite, Contains mumerous sub-spherical and

elongate chert bodies up to 30 ocm across. Bedding

laminations continue through them and are contorted

within them,

Total 9

3+

Fine-grained gandstone, light brown, contains

mudflakes and pellets.

Timber Creek
Foxmation

There is thus about

Base of hill

54 metres of dolomite, sandstone and siltstone

below the "lower marker™, This part of the formation, capped with

the massive layer of dolomite, forms steep-sided small hills, generally

with a characteristic slope.-and-ledge-type topography.



=80~

Another section, 8 km north-northeast: of the one above,

near Mount Sellars, was measured through the same part of the formation,

The non-outcropping zones pfobably indicate the presence of siltstone.

Top of hill
Thickness
in metres )
45 + Medium~-grained, massive to blocky, cross=bedded
sandstone, Conglomeratic at base,
Angular
Unconformity
44,8 Very little outcrop, Minor beds of dolomite,
1.5 Very dark grey-weathering, medium, crystalline
dolomite, '
185 7 Flaggy grey dolomite and flaggy, fine-grained
dolomitic sandstone; finely laminated and ripple-
marked ("lower marker®?)
8.8 No cuterop,
8.8 Flaggy and blocly grey dolomite,
3.0 Yo outcrop,
0.9 Flaggy dolomite.
8.8 No.outcrop,
11.9 Fléggy and blocky fine-grained dolomite,
502 Fissile dolomite or dolomitic siltstone,
865 Flaggy to massive fine-grained dolomite.,
13.7 No outcrop,
0.9 Magsive dolomite band,
5] Yo outcroﬁ.

- s

Total 136

Botiom of hill

Timber Creek Formation forms the floor of the valley. The
top of the Skull Creek Formation has been eroded, and Jasper Gorge
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Sandstone deposited directly _on the lower part of the formation, The
"lower marker" is not.as distinctive as elsewhere, but is probably

represented by the 13,7 metres of flaggy dolomite near the top of the
section,

The formation between the two marker units is well exposed
on both sides of the Victoria River from near its confluence with Skull
Creek to the region near Trinity Reach-Wickham Heights, A section was
measured on the east bank of the river about one and a half kilometres
west of Wickham Heights, and revealed a thickness of 68 metres between
markers, .This part of the section.does not crop out-very well, .and
may be largely dolomitic siltstone, However several beds of grey,
flaggy, fine-grained dolomite, from 30 cm to 150 cm thick do croﬁ out

in this interval, The upper marker in this region is about 27 metres
thick,

A section measured by barometer through the upper part of
the formation about 5 km southeast of Wickham Heights revealed a thickness
of 70 metres from the top of the "upper marker" to the base of the Bynoe
Formation, The rocks are flaggy and blocky dolomite, with some poorly
6gtcr0pping figsile dolomite and dolomitic siltstoné. Most of the

dolomite is fine-grained, but a few beds are medium or coarsely cryst=-
alline, -

By combining the secticns measured: south of Timber Creek, and.
west and southeast of Wickham Heights, it is possible to give an estim-

ation of the total thickness of the formation is estimated as belows

Above "upper marker" 70
“Jpper markez® 27

. Between markers 67
"lower markexr" 247

Below lower marker 55

Total 243 metres

A section was measured across the limb of an anticline 8 km.
southwest of where the Victoria River Downs road crossed Skull Creek,
This is the locality of Laing and Allen's type section for the Skull
Creek Formation. The uppermost outcrop is a massive grey dolomite, and

is the "upper marker®™ of Laing and Allen,



The section is as followss
TOP
Thickness
in metres

30 Massive grey dolomite; karst-type weathering,
"Upper marker™

15 ; Softer, flaggy ddlomite, does not crop out as
prominently as beds above, .

5 Massive, dark grey, karsi-weathering dolomite.

Fine to medium crystalline; some hemispherical
stromatolites,

23 Light grey, flaggy, finely crystalline dolomits,
Some irregular chert lenses,

41 Interbedded flaggy grey dolomite (30-60 cm interbeds)
and more fissile, Holomitic siltstone. The dolomite
is very finely crystalline,

18 Flaggy, ripple-marked, very fine-grained dolomitic

' sandstone and sandy dolomite, £ few 30 em interbads
of pure dolomite,

15 Massive, . laminated, fine and medium grained crystalline
dolomite, .Chert bodies are very abundant and parallel
to bedding,

6 Dolomitic siltstone,

3 Blocky, smooth, buff-weathering, very finely
crystalline, grey or pink dolomite.

Total 152.5 Bottom of exposure —lcore of anéicline

The oldes% beds exposed in the core of the anticline are
probably somewhere in the sequence between the two markers,

The "upper marker®.is easily recognized on aerial phoetographs
by its dark mottled texture, This is due partly to the occurrence of.
extensive bare outcrops on hillsides, almost devoid of soil and veget~

aticHt, These areas weather to a dark grey, and result in an almos:
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black, tone on photos, The marker also supports a small tree with dark
green, very dense, foliage. Thig also gives a dark texture on the
photes, and is commonly the distinguishing.feature of the marker even
where it does not form large bare outcrops, The appearance of the

"upper marker" is shown in Fig. 15, 16, 17 and 18,

The "lower marker" crops out very prominently near the Victoria
River between Trinity Reach and The Brothers, a distance of 232 km,
It is not as prominent on aerial photos as the "upper marker", perhaps
because of its very regular jointing, which causes it to be eroded more
easily, The marker horizons are lithologizally similar, however,
They both are composed of fine to medium-grained crystalline dolomite,
in thick beds with'blocky to massive .partings. Laminations are absent
or Very faint on most fresh surfaces, However, many weathered surfaces
have been etched by solution, and reveal the presence of stromatolites
in the rocks (see Figs. 16, 17 and 18),

Stromatolites are ubiquitous in the upper marker, Similar
striictures have been observed in the "lower marker" in a small cliff .

section at Trinity Reach, on the northern bark of the Victoria River,

Chert occurs in the purer dolomite beds thmoughout the form-
ation, .It forms small lenses aﬁd nodules generally parallel to
bedding; In outcrops about 40 km south of the Timber Creek turnoff
on the road to Bullita Station the chert occurs as resistant beds,
up %o sevefal centimetres thick and running many metres along strike,
It is laminated in the same manner as the surrounding-dolomite, and
is considered to have replaced the dolomite, In the same area chert

occurs as brecciated, silica-cemented masses, also parallel to besdding.

- The most notable chert occurrence is at the top of the Skull
Creek Formation, where there is a massive unit at least 15 metres thick

which has been named the Bardia Chert Member, It is deszribed latez,

50

Most of the purer carbonate rocks are micrites (Folk, 1959,
1962), The carbonate is extremely finely crystalline, and most
Specimens havé no allochems, In fact, only one ocolitic dolemite was
seen, in a bed near the top of the formation, Many Specimens contain
some coarser carbonate, which is cons1dered to be rec*ystalllzed micrite
rather than sparite because of the aeneral absence of allochems,
(Sparite is usually found only as a cement in rocks con*alnlng allochems
- Folk, 1959),
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A particularly coarsely crystalline carbonate occurs at the
top of the formation on the .northern side of the Victoria River,
Its grainsize ranges from 0,5 mm up to about 5 mm, It is quite dense,
and some beds are limonitic orhaématitic. Specimens W68 (68770220)
and W69, D (68770073) are very coarsely crystalline, and both hawve low
Ga/Mg ratios (Teble 3)., X-iy diffraction shows that they contain
magneﬂlte. They also contain appreciable quantities of manganese
and iron but the X-ray work did not reveal the bresence of giderite
or ankerite, The Skull Creek Formation has been recognized in the
coreg of two anticlines within the Jasper Gorge Sandstone, one neax,
the northern edge of the Delamere Sheet area 26 km east of J41 Yard,
and the other one about 13 km further north, on the Fergusson River
Sheet area,

At the first locality the "upper marker® has been recognized,
It comprises several massive beds, totalling about 7.5 metres, A
pink-grey bed near the top contains abundant stromaiolites, Three
rocks sampled from this area are apparently all calcitic dolomiies
(Y209, 210, 213, Table 3), Numerous patehes and lenges of chert occuw,
and a concordant barytes vein, up to 1.5 metres wide, and 3.5 %o 4.5

me$res long, was seen,

. At the second locality the marker was not recognized, A
hundred metres or so of grey, flaggy dolomitic s1ltstone is. interbedded
with thick beds of grey to pink finely crystalllne dolomit Small
barytes veins and limonite pseudomorphs afiter pyrite were noted,

Table 3

CHRMICAL ANALYSES OF SKULL CREEK ' FORMATION

Field Reg, No. M_@ __ﬁ Ca/lig Residue %

No, (molar)

W4 68770213 1,05 36,2 21 6.7
W9a " 2y 11,01 21,6 1,19 Te9
Wi1 " 215 10,1 20,7 1,24 3.0
wis "o 2496 10,1 20,9 1,31 9.8
W19 " 217 10,7 21.8 1.24 849
w22 67770067 5.8  10.6 1,26 55.6
WACB " 0070 8,9 209 1,50 5,2
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Fig.1 é.

"Upper marker' of Skull Creek Formation showing clints
and grikes. Near southern margin Delamere Sheet area.

Neg. M/796).

"Upper marker' of Skull Creek Formation. View of top
of bed showing stromatolites. 15 km west of Fitzroy
Homestead, Delamere Sheet area. Neg. M/796.
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Fig.17.

Side view of a stromatolite showing conical form of
laminae. Same locality as Fig.16. Neg.M/796.

Hemispherical stromatolite from Skull Creek Formation
"upper marker'. Large loose block by roadside at Timber
Creek -~ Victoria River Downs road junction 29 km east of
Tamber Creek. Photo has been inverted to show stromatolite
the right way up. Neg. M/796.
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Table 3 (cont.)
Field Reg. No, Mh cah CafMg Residue
No. - : (molar) :
w46 6877218 10,7 225 1,28 8,7
W56 n 219 10,7 22,0 1,25 97
W68 " 220 M 3.5 0,18 21.9
W69B 67770073 9.3 19.7 %29 17.4
W69D " 0073 1181 548 0.32 20.6
w92 68770221 612 12,2 1,19 4842
Wo6 " Q222 11,05 17.9 1,32 3.1
Y209 " 0223 JOLAT 22,0 1.24 24.9
Y210 " 0224 1.2 28,3 1.26 560
ey " 0225 11.2 .. 5 1,16 Te5

Bafdia Chert Member of Skull Creek Formation

Distribution: The Bardia Chert Member covers an area of about 325

square kilometres in the southwestern part of the Delamere Sheet area,

with minor occurrences wesiwards on the Auvergne Sheet area,

Derivation of name: The name is derived from Bardia Yard, which is a.

gtock yard near the Victoria River Downs road crossing of Skull Creek,

Type area: The main Katherine-Wyndham highway crosses Skull Creek.
about 18 km northeast: of Bardia Yard, and passes over excellent
outcrops of chert in the creek bed, ALQW’hillS in this locality are
the best reference area for the member, and the type lccality is in
a small cliff 1.km west-southwest: of the old road crossing of Skull
Creek (Grid ref, 370012).

Stratigzaghic relationships, lithology and thickness: The Bardia Cker:
Member is at the top of the Skull Creek Formation, There are other

prominent lenses and beds of chert in the formation, but they are not

as w}deSpread as the Bardia Chert Member,

g
/ The chert occurs as a flat-lying capping on low hills in
the west of the Delamere Sheet area, However; about 12 km %o the east,
it dips gently southeasi,, and can be seen below the Bynoe Formation

(Fig. 38).

It is between 6 and 15 metres thick near Skull Creek,
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. The chert varies from red-brown to pink on the weathersd
surface, and.geﬂérally.forms massive, resistant outcrops., The rock

-is<predominantiy micro-crystalline quartz, with some veins and vughs

of coarser grained quartz and calcite crystals, The internal structure

of the rock is variable; in many areas, including that near the Skull
Creek road .crossing, it is finely laminated, It contains concentric,.
domed. laminations which may be replacements of stromatolitic dolomite,
In many areas the chert has been brecciated andra-cemented by chert or

coargser-grained quartz,

Origin of chert: The chert is part of the Skull Creek Fommation but
the exact time of its formation is not known, Possible origins ares
(1) that it formed by chemical precipitation
immediately following the deposition of the
remainder of the Skull Creek Formation, and was
then overlain by the Byone Formationg
(2) that it replaced a series of dolomite beds. This
would explain the apparent stromatolite stmuctures
in the chert, It would also provide an explanation
of the occurrence of brgccia.chert, It has been
suggested by M.: Brown (pers, comm.) that the breccia
could have formed by collapse of laminated chersd
into cavities formed in the dolomite by cirsulating
waters,

Either of these mechanisms suggest that the interval between
the end of Skull Creek deposition and the beginning of Bynce deposition

could be quite long, and that the surrounding land was of vewy. low ralisf.

This would provide little or no detritus, but may provide silica-rich
waters, Alternatively, the chert may actually represent a hiatus at
the end of Skull .Creek time, with the chert actuvally being a form of

fossil duricrust.

Another possibility -is that the chert replaced the dolomite
at some later datej that is, after deposition of the Bynce, and
perhaps even subsequent formations, This could involve disturbance

of Bynoe Formaticn, There is no evidence of such distrubance,
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Bynoe Formation

Distribution: The Bynoe Formation crops out extensively on the south-

west quarter of the Delamere Sheet area, Two minor exposures cccur
near..the northern margin of this shee} area, The formation crops out

extensively in southwestern part of the Fergusson River Sheet area,

Derivation of name: The formation was originally called, informally,

thé Coolibah Formation (Laing and Allen, 1956), but this has been
changed to Bynoe Formation which is taken from the Bynce Range, an
elongate mesa 1,6 km north of the Victoria River, and between 3 and
13 km west of Coolibah homestead,

Reference area: .The Bynce and Fitzroy Ranges provide gocod exposures

of the formation. The type section is on the southeastern slope of
Wondoan Hill, a prominent butte 3 km west of Coolibah homestead,

Stratigraphic relationships: The Bynoe Formation overlies the Skull

Creek Formation, probably conformably, The contact is marked by the
Bardia Chert Member of the Skull COreek Formation in the area about
32 km south-southwedt of Coolibah Homestead,

The contact between the two formations is easily traced on
the aerial photos, and on the ground it is defined as the change from
predominantly dolomite or chert (Skull Creek Formation) %o siltstone

(Bymoe Formation), The contact may be gradational over a few feet, but

it is not generslly exposed,

The Bynoce Formation is overlain unconformably by Jasper Gorge
Sgndstcne in some areas, but in the Fitzroy and Bynoe Ranges it is

overlain, also unconformably, by Wondoan Hill Formaiion,

Lithology and thickness: The formation comprises a monotonous series

of massive green, purplé'and‘red-brown siltstone,.with interbeds of

fine-grained sandstone, marl, and dolomite,.

The best exposed section is the type section at Wondoan Hill,

and is as follows:
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" mop
Thickness Base of sandstone Wondoan Hill Formation
in metres cliffs ’
16.2 Poor outcrop - mostly siltstone (see text below)
0.6 Grey silty dolomite
9.0 Siltstone . |
0.9 Dolomitic sandstone, thin to medium-bedded, fine
to very coarse-grained sand; crossbedded and
. ripple marked,
T35 Siltstone
0,3 Grey dolomite .
18,0 Siltstone with occasional greyish, thin (8-15 cm)
. dolomite interbeds.,
0,3' Grey dolomite
14.4 Siltstone
0.6 Slightly silty grey dolomite
4.5 Siltgtone .
0.6 Flaggy, grey laminated silty dolomite. Ripple
. marks,
10.5 Siltstone
0.3 Finely laminated dolomitic sandstone
25,5 Siltstone - |
0.3 Slightly dolomitic sandstone, ripple marked, some
" green mud flakes and possibly halite casts,
9.0 Siltstone
0.3 Dark brown-weathering dolomitic sandstone., Has
. thick leached crust on outcfoPB.
G Siltstone ‘
046 Fine-grained sandstone, laminated to thin-bedded,
ripple marked,
19.8 Siltstone ) . .
0.3 . Dolomitic sandstone, laminated, blocky, with
. leached orust;
16.5 Siltstone
0.6 Hard grey sandstone
3.9 Siltstone
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TOP

Thickness
in metres

0.3 Hard grey sandsione

0.6 Grey-green giltstone

0.6 Massive, indurated siltstone

165 Purple siltstone

0.3 Grey-green giltstone

3.3 Purple silistone

0.3 Light grey, fine-grained sandstone

10,5 Siltstone
Bage of River level
section

TOTAL: 187,2

This is the best exposed, and probably the most complete
section known of the Bynoe Formaticn, The bass of the seetion, at
r;véi level is probably within a few metres of the top.of the Skull

,J
" Creek Formation, which crops out about 6 km downsirzam, The Bymoe

Formation is overlain by extremely thick-bedded, massive sandstone
of the Wondcan Hill Forpgtion.

The most characteristic rock type is the massive siltstone,
which is seen in mos% outerops (see Fig, 19)., It is thick-bedded,
in beds from 15 cm to a metre or so thick, and is red-brown to purple,
When weathersd the siltstone breaks into small angular fragments,
The siltstone has a high proportion of quartz (of the order of 60
percent), carbonate (dolomite), and muscovite, The red-brown silt-
stone contains iron as limonite, and green and grey green silisione
probably in clay minerals, or as siderite, Beds of both colours occur,
but most red-brown beds contain spherical patches from 1 mm to (zarely)
5 cm across of grey green colour. I% appears that these ars places in
which the iron has been reduced from the ferric %o the ferrocus stats,
However, this.is not conclusive, and the reaction could have proceeded

the other way, Such reactions are not related to recent weathering,

since these features have been seen in very recently exposed, unweathered

cutcrops,
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The green siltstone and spots contain a much higher proporiion
of carbonate, probably dolopite, as well as clay minerals, It seems
likely that the red-brown siltstone formed when carbonate was leached
from the rocks, and,iron—bearing'clays weathered to give limonite asg
one of the residues, with accompanying colour changes from grey-green

to red-brown,

The rock types interbedded with the siltstone are dolomite
and dolomitic sandstone. The dolomite and dolomitic sandstone are
geﬁeraliy light grey or fawn on fresh surfaces, but when weathered they
develop a crust (generally between 1 and 5 cm thick) consisting of a.
porous, limonite-rich rock, devoid of carbonate., This is quite soft,
in contrast to the(highly indurated nature of the fresh rock, which has

both dolomite and silica (quartz) cement.

The type section at Wondoan Hill contains several sandstone
beds in the lower and middle parts of the sequence and becomes moxe
dolomitic near the top., In the Fitzroy Range, south of Wondoan Hill

a similar trend is noticeable and shale is asscciated with the dolomite,

Another section, measured on a hill near Bob's Grave Spring in
the southwest of the Delamerﬁi§§eet area, totalled 112 metires, ,Th;s!
also is overlain by andoan./Tbrmation° The base is not present, but
is seen about 1,5 km further west, Dips are low (1-3° east), and
probably between 30 and 60 metres of formation exist below the par}
which was measured, Tﬁe first 22,5 metres. of the section contains
interbedded siltstone and flaggy sandstone, The sandsione forms small
ledges, giving the lower slopes of the hill a terraced appearance, It
is a white to faint grey-green sandstone, with some ripple marks., The
siltstone and sandsione is overlain by about 64 metres of typical Bynoe

Formation silistone (i.e. red-brown %o purple and grey-green micaceous

giltstone, probably also dolomitic), In the top 30 metres of the secticn

there is flaggy and blocky, fine-grained siliceous sandstone with minor
" dolomite in the matrix, Halite casts and ripple marks occur. There
are not dolomite beds in this locality,

Bynoe Formation crops out extensively east and northeast of
Wombungi outstation in Fergusson River Sheet area, The roccks are of

typical "Bynoe Siltstone™ lithology, and include interbedded sandstone.
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Figy19. Bynoe Formation. Massive grey-green (light tone) and
red-brown to purple (dark tone) siltstone, with a
thin sandstone interbed near top of photo 1.6 km north
of Bob's Grave Spring. Neg. M/796.
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On the southern side of the Wombungi-Dorisvale frack up
to 3 metre thick bands of grey to light brown, massive, fine-grained
sandstone are interbedded with the siltstone. The siltstone is

friable, thin-bedded; cross-edded and ripple marked.

In the same area silty dolomites up to 1.2 metres thick are
interbedded with grey-green dolomitic siltstone with halite casts,
Medium to coarse-grained, poorly sorted, pebbly sandstone also crops
out .in layers up to 1.5 metres thick, Grains are subrounded, and
mostly of quartz, with some chert, and possibly a little silicified .

siltstone, Some mudflakes oxr shaie fragments are alsc present.

In this northern area the Bynoe Formation has been lateritized
in several places, This is not a Cainozoic laterite, but a Precambrian
one, developed.on an old land surface before the Auvergne Group sediments
were laid down., Fresh siltstorne has been observed to grade up into a
structureless, mottled or leached ferruginous laterite, which is over-

lain by fresh Jasper Gorge Sandstone,

In some areas, notably along the foot of Sitckes Range,
travertine or calcrete has developed on the Bynoe Formation, This
is generally a grey, pink or purple deposit, between a few centimetres
and 1,5 metres thick, and is presumably a result of leaching of the

dolomitic siltstone,

Distinguishing features: On aerial photographs the Bynoe Formation

shows as smooth slopes where it is capped by a harder rock type.

Where the capping has been removed, it crops out as low, rounded hills,
or commonly as spurs, with a prominent terraced effect due to haxzd beds
within the formation, The latter feature is well developed in the

southwes% corner of the Delamere Sheet area,

' Lithologically, the Bynoe Formation is distinguished by the
red-brown to purple and grey-green siltstone, Although similar rock
types do cccur in the Timber Creek Formation, they are interbedded
with a variety of other rocks, Where there is doubt in this regard
the stratigraphic position relative to the Skull Creek Formation is

the best criterion for distinction.
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Palaeogeographic significances The minor rock-types in the Bynoe
Formation display. sedimentary structures such as ripple marks,
small-secale cross-bedding and hallte casts which are indiecative of
deposition in very shallow water with periods.of exposure, The
presence of dolomite supports this suggestion, A paralic or lagooﬁal

environment with hypersaline conditions would result in halite and
dolomite precipitation,

The depositional environment of the siltsione ig unknown,
1% is generally medium to nhlck-bedded and the absence of ofher
structures indicates that there was little.or no modlflcatlon by
currents either during or after deposition, As this rock-type is
very wide spread, it could represent a marlne facies, with the

interbeds of other rock-types representlng minor periods of paralic
sedimentation,

Banzan Formation

The Banyan Formatlon is a new name for a predominantly
llmestone/ﬁolomite wnit which overlies the Bynoe Formation in the
southern-central part of the Fergusson River Sheet arva. I} is
considered to be part of the Bullita Group,

Distributions The unlt crops oul over an area of about 500 square
kilcmetres on the. Fergusson River Sheet area, around the Flora River
and Hayward Creek, It extends as far west as. Sclssors Creek, and i}
is cut-soff to the east by the Dorisvale Fault.- Its northerly extent

ig the watershed of the Flora Valley and in the south it reaches almosgt
to the sheet margin in the Hayward Creek area, The formation oscupies
the flanks of a large bagin structure, the central paxt of which is
filled with Lower Cambrian basalts, A small inlier of the formaion

is exposed in a structural window in the Jasper Gorge Sandstone on

'the northern margin of the Delamere Sheet area,

Derivation of name: The name is derived from Banyan Creek, a southern
tributary of the Flora River, This creek cuts across a large thickneas
of the formation, but cuterop is poor,

sze area: No type section has been established, but the type area
is in the Flora River valley, betwsen Haﬁwood and S01ssors Creeks,
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Provious nomensl&tuxei The Banyan Formation was originally included

in the "Paln Creek Beds" and Waterbag Formation, by Randal (1962).

Stratiggaphlc relationships: The lower contacts of this formation are
not exposed In the Flora River section, dips appear to be consistently

eaatwards. The Banyan Formatlon in most places appears to lie conform-
ably on the Bynoe Formation, Both the Banyan and Bynoe Formations

are truncated by a weathering profile df prquuvergne Group age. At .
the western margln of outcrOp 13 km east—nortbeast of Wombungee, how=-
ever, hor1zon*ally bedded ‘limestone of the Banyan Formation overlies
giltstone of the Bynoe Formation dipping 393, Similar unconformable
relationships of this magnitude occur locally in other areas arowmd

the margin of the Banyan Formation.

The formation is unconformabiy overlain by. the Stubd Formation
or whore this is absent, the Jasper Gorge Sandstone, The Antrim
Plateau Volcanlcs and the Mullaman Beds also overlie the formation
unconi‘ormabl.y°

The relationship of this unit o the Tolmer Grouwp is dlscussed
later, . . i
Lithology and thickmess: The Banyan Formation is basically a thick
lipestone and dolomite unit with sandstone near the base and éilt- |

stone near the top.

The sandstone near the base is interbadded with minor flaggy

" to blocky dolomite and fissile siltstore, The sandstone is rod~brown,

calcarscus, and flaggy, and commonly contains halite casts, It has a .
weathered, iron-oxide stalned Uorust® around the hard unweathered rock.
8mall-scale cross-beddlng is common’ within the sandstore ‘and becomes
very abundant in the grey, crystalline dolomlte.. The sﬁltstone s
purple to oream and light brown, fissile and dolomitic, This basal
gandstone is only exposed in the cores of twb gentle easterly plunging
anticlines about 6 km south of the Flora River in the Hayward Creek
area, 1t is estimated +0 have a minimm thickness of 45 metres,

Above the sandstone the Banyan Formation is composed almost

entirely of dolomite and limestone (except for the siltstone near the top).
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In the Hayward Creek Valley the sandstone is overlain by
a chertified limestone-breccia. The angular fragments of chert are
all sizes and commonly are white to grey. The bted is massive and contains

rare small cxrystals of pyrite. It has a maximum thickress of 30 metres.

Overlying the chert~breccia is a sequence of grey to pink, fine-
grained, crystalline, stromatolitic limestone and dolemite with some shaly
limestone bands, The "Collenia®-~type stromatolites are generally closely
grouped in specific horizons.  Columnar strcmatolites also.oacur in
assoeiation with the "Collenia'~type. Fig. 20 shows typical exposures of
the columnar stromatolites. The larger single stromatolite colonies reach

one metre in dismeter.,

Oolitic limestone and fragmentsl limestone and dolomite with a
few bands of crystalline limestone make up the remainder of the sequence
below the upper siltshone, The c¢olites are maéroSccpic and show evidence
of reicrystallization in part. Brecciation and re;cementaiion are wide-
spread throughout. The grey to buff, fragmental limestone and dolcmite
eontaing numerocus angular to rounded fragments (lmm to 5 cn) of lime-
stone, dolomite and chert and is the most distinctive lithology in the
whole formation. Small rouwnded quartz grains and larger shale fragments
poour in a commonly glauconitic, limestone matzix. Stromatolites also
ozscur in forms similar to those déscribed~abmvaa Halite casts weve
roted in places, Sulphide mirerals have heen found in the mere crystall-
ire masses within the fragmental rock; these are assumed to have been
introduced during recrystailization. Galens cccurs in small euhedral
crystals up to 8 mm égrass'at a point on the north side of the Flora
River opposite Banyan Creek (14°46'S, 131°18'E),  Pyrite crystals up
to 5 mm across occur in a similsar stratigraphic horigon at 1405
131%19E, ' ’

The carbonates between the bottom sandstone and top siltstone
are estimated from air photos to be 210 meitres thick near the centre of
the basgin but thin cpnsiderably>towar@s the marxging, In tne structural
window on the northern maxgin of the ﬁelamere Sheet area, = single band,
2.4 metres thick, of fragmental limestone appears to conformatly
overlie the Bynoe Formation. The lithology of this limestone and its

stratigraphic position almost certainly werify the band to be Banyan



Formation, Stubb Formation unconformably overlies the bed, This
is the :southwestern limit of the formation and may represent the

edge of its depositional basin,

The siltstone at the top of the formation has a thin sandstone

capping.

Hayward Creek, in its upper course has cut through 2 small
scarp and exposed about 15 metres of the siltstone, The sequenrce
consists of pale purple to cream, fissile, laminated, fine-grained
siltstone and shale, These are capped by a dark purple, massive, thick-_
bedded, friacle sandstone. The siltstone may be recognised by its

colour, lack of dolomite and mica, and by its regular bedding.

The siltstone is thickest towards the centre of the basin
where about 60 metres occurs near the confluence’ of the Flora River
and Piker Pocket Creek, The sequence here consists of leached light-
brown, yellowish mudstones and fissile siltstones with small nodular
concretions in places, It is doubtful if these beds abelong to the
Banyan Formation or to the unconformably overlying Stubb Formation.
They appear conformable with the carbonate sequence however, and

are grouped with the Banyan Formation.

. The carbonates have been replacei by chert south of the Flora
Valley. The replacement appears %o be related\to the present topography
and is assumed to have developed during Cretaceous time., Claystone,
sandstone and laterite, all of Cretaceous age, overlie the chert,

The chert varies from white to yellow, ied and brown and is only rarely
brecciated, Stromajsolites are ?ound in the chert indicating.that the

chert has replaced pre-existing carbonate rocks of this vnit,

Distinguiéhing features: The Banyan Formation generally is poorly exposed

and forms areas of low relief, Outcrops on aregs of higher relief ars
chertified, The carbonate part'of the se@uence gives a distinctive
finely-ﬁanded,\bedded pattemn on aerial thotographs. It is generally
light toned in contrast to the chert which is medium toned, unbedded
and shows a higher relief pattern, The lower siltstone is light toned,
exhibits low relief and appears to be unbedded, The upper siltstone can
be recognized by its soft, medium-toned appearance with a capping of
light to medium-toned, bedded, unjointed sandstone.
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] The carbbnate.rocks are characterized by pink fine-grained
crystalline.dolomite and fragmental, grey to buff limestone, Lithol-~
ogically they are. almost identical to the Hinde Dolomite of the Tolmer
Group. The.photo-pattern and topographic expression of both units
are similar, Correlations between the two units however, are difficult
to substantiate,. The Banyan Formation is notable for its abundance

of stromatolites,

The upper siltstone part of the unit may be distinguished by
~its purple to cream and yellowish brown, fissile, compact. siltstone
and shale, These contain no mica, and are rarely nodular., The lower
sahdstone is similar to part of the Jindickin Formation, and where thsy
crop out in adjacent areas it is difficult to positively identify the

formation on a lithological basis only.

Palaeogeographic gignificance: This formation represents the last
sedimehtation prior to an erosional break and deposition of the
Auvergge Group in this area, The character of the limestone suggests
if is/shallow;water deposit formed in an active environment, prcbably
iﬁtermittentlyulagoonal and éub=aerial. Stromatolite colonies, ar=
abundant in some horiions.and tend o confirm the interpretation as a
shallow-water environment., Brecciation, re-cementation, and cross-
bedding, are all common and together with the abundarce of derived
fragmental limestone-delomite, suggests sonsiderable preconsclidation
disturbance,

The distribuiion of this unit is restricied and i% appears
$0 have formed in an isolated basin, roughly cc-extensive with its

presents known position,
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Wondoan Hill Formation (new name)

The Wondoan Hill Formation crops out in the vicinity of
Coolibah homestead and in the Stokes and Fitzroy Ranges on the Delamere
Sheet area., It lies unconformably upon the Bullita Group and is absent
from the sequence in many place, having been eroded prior to the deposition
of the Auvergne Group. The forﬁation,consists of a series of altefnating

sandstones shalesand siltstones.of marine origin.

Distribution: The Wondoan Hill Formation crops out over about 125 square

kilometres in the central and southwestern parts of the Delamere Sheet
Area. It forms the capping of, the Fitzroy Range and of the hills south
of Coolibah homestead. It is, 2lso exposed in the scarps west of the
Victoria River.crossing. Thq{unit also crops out near Bob's Grave Spring
in the southwest: corner of jhe Delamere Sheet area. It extends south-

wards onto the Victoria Rivef/Downs Sheet area,

Derivation of name: The nam; is derived from Wondoan Hill, a prominent
mesa approx./north of Fitzroyfhomestead on the Delamere Sheet area, The
basal sandstone of the formg%ion is well exposed there although the upper
parts of the formation are %Bsent, The type section for the formation
is at the eastern end of th% Fitzroy Ramge. (Long. 130055'E, Lat. 15°38's).

Stratigraphic relationship;} The Wondoan Hill Formation unconformably
overlies the Bynoe Formati?g and is also the last evidence of sedimenta-
tion before a further erosjonal break. The unit is commonly absent

from the succession and thé Stubb or Jasper Gorge Formations lie
unconformably on the oldef Bynoe Formation. The Wondoan Hill Formation
is unconformably overlai?;by the Stubb Formation and the JFasper Gorge

Sandstone.

Lithology and thickness:; The formation consists of a sequence of

interbedded sandstone, siltstone and shale. The lower parts of the
formation are extremely &lauconitic and are represented by a very
friable green sandstonef The unit has a maximum thickness of about

110 metres on the Delanﬁre Sheet area. The type section is as follows:
4
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Thickness TOP OF HILL
in metres
6 White to brown, flaggy, thin-bedded medium-grained sandstone,
8.8 Fissile, laminated sandstone and brown giltstone. OSome
coarser sandstone bands.
4.9 No_outcrop. Flaggy to blocky thin sandstone boulders,
10 No outcrop. Boulders of blocky, coarse to medium sandstone,
with pebbly bands, ' '
9.7 No outcrop. Blocky to massive boulders of hard, white,
- --- - .—-medium sandstone.. Somehaematite bands.. . - . .. ___ _
Feb Fissile, pale yelloﬁ to cream dolomitic siltstone and shale.
14.3 ‘No outcrdp. Boulders of blocky to flaggy sandstone, commonly
haematitic,
B Blocky to flaggy, medium-bedded, coarse to medium-grained
sandstone with some pebbly bands.
4.0 No outcrop. Pebbles of red micaceoushaematitic shale.
1 Red, fissile,haematitic, micaceous shale, Overlainvby 30 cm
of pale-brown, fissile, thin-bedded micaceous sandstone.
8.8 No outcrop. Blocky to flaggy, pebbly, sandstone boulders.
0.6 Biocky to pebbly, coarse sandstone. Rounded chert pebbles
common in sandstone,
Dl i No outcrop. Boulders of cross-bedded, flaggy to blocky
sandstone, ;
7.9 No outcrop. In upper parthematite shale fragments abundant,
Some flaggy cross-bedded sandstone boulders-in lower part.
6.4 No outcrop. Green glauconitic sandstone and shale fragments
in places, '
4.0 Blocky to flaggy cross-bedded sandstone.’
2.4 Massive, white to brown, medium-grained, thick-bedded
sandstone,
Total 107.9 metres

Bynoe Formaﬁion
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Fig.20. Colonial columnar stromatolitesin the middle dolomite
member of the Banyan Formation. 14 km south-west of
Mount Freda - Fergusson River Sheet area. Neg. M/857.

Fig.21. Cross-bedding in the basal sandstone member of the Wondoan
Formation. 10 km south-west of Coolibah homestead, in the
Fitzroy Range, Delamere Sheet area. Neg. GA/1466.



The basal, massive, sandstone of the Wondoan Hill Formation forms
a very promipent band along the Fitzroy Range and also forms the capping
of Wondoan Hill and the hills directly south of Coolibah homestead.
Cross-bedding is well developed in the sandstone (Fig. 21).

It is about 30 metres thick at Wondoan Hill and consists of a
thick-bedded, massive to blocky, medium-grained quartz sandstone which
contains some very thin restricted micaceous lenses. The cross-bedded
units are 60 to 150 em thick,

The formation exhibits several east-facing monoclinal flexures,
the most marked of these being exposed on the western side of Ryan Creek.
Here a "window" of Wondean Hill Formation is exposed in the Stubdb
Formation. The Wondoan Hiil Formation dips beneath this younger formation
and is last seen in the o0ld Victoria River crossing where a resistant
sandstone forms a natural caﬁseway. The sequence is faulted down east

of Coolibah homestead and forms the floor of the main valley.

In the southwest: area of the Delamere Sheet about‘? km
ENE of Bob's Grave Spring, green micaceous shale and'fissile-ffiable
sandstone crop out above the purple siltstone of the Bynoe Formatlon.
They are overlain by brown to red and pale yellow shale with 1nterbedded

blocky sandstone,

Distinguishing features: The formation is a soft to medium-toned

photogeological unit, the basal bed being a light to medium tqéed;
bedded, sandstone unit, ihdistinguishab1e from the Jasper Gorge Sandstone.

The formation invariably cropsAout in scarps and commonly forms the soft,

; poorly exposed unit in. the Stokes Range. The unit may be recognized by

its distinctive 1lithology of green glaucdnitic sandstone and shales. The

-redlunmatltlc shale and yellow dolomitic siltstone are also dlstlnctlve.

Palaqueorgaphlc slgnlflcance- The Wondoan Hill Fonmatlon con81sts of a

marine sequence possibly formed in shallow water, The presence of glaucon-
ité suggests that the lower part of the formation was fermedipy slow
deposition in a marine environment between 20 and 750 metres iﬁ(iepth.

The formation is assumed to be deposited in shellowing water since
sandstones become more abundant upwards. The erosion which occurred

following the deposition of this unit has commonly removed much of it,
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AUVERGNE_GROUP

The Auvergne Group comprises a shallow water sequence of
siltstone, sandstone, and dolomite, totalling some 600 metres in thickness.
(Pontifex et al, 1968). Its outerop is continuous from the nortleastera:
part of the Auvergne Sheet area, to the Port Keats, Fergusson Riﬁer, and
Delamere Sheet areas, Outcrop extends south beyond the area dealt with

this report.

The Auvergne Group is older than the Adelaldean t1111tes of
the Duerdin Group (Pontifex, op,01t), and is thought to be of Adelajidean

age. Its relationships to the Tolmer and Fltzmaurlce“Gronps are not

known, . . G o - - s o - o B ,;V_h' =T e

-Stubb Formation

The Stubb Pormation is a new name and it applies to the basal
unit of the Auvergne'Group; The formation consists of shale, siltstone
and sandstone andvconformably underlies the Jasper Gorge‘sanQStone, In
contrast to the Jasper Gorge Sandstone which is very widespread, the

Stubb Formation 1s restricted in both outcrop: and. occurrence

Dlstrlbut;on° The Stubb Formatlon is a relat1ve1y soft unlt and crops
out sparsely, malnly in scarps. An area of about 1200 Square k:l.lometres9
extending west of Delamere homestead to the Vlctorla Rlver is composed

of this unit. Tt extends as far north as Innesvale homestead but is not
present west and north of Coollbah homestead, The formation also occurs
extensively in scarp outcrops between the Victoria River gorge and the
Timber Creek = Victoria. Rlver Downs/I In the northern-central part of the
Delamere Sheet area a small inlier of the unit crops out. There are also
several small outcr0ps'in the south-central pert'of the Fergusson River
Sheet area. The formation extends seuthwardsyonto the Victoria River

Downs Sheet area.

Derivation of name: The name is derived from Stubb Yard”(Long, 131°10',
Lat. 15°36'S) on the Delamere Sheet area. o

Type area: The formation is well exposed in Sullivans Creek valley which

)

is followed by the Willeroo -~ Timber Creek road.

¥

Stratigraphic relatlonshlps- The Stubd Formatlon conformably -underlies
the Jasper Gorge Sandstone and is the basal unit of the Auvergne Group.
It is commonly absent from the sequence, the basal rock type then belng

the massive Jasper Gorge Sandstone. The Stubb formatlon, where present,

|
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grades upwards into the Jasper Gorge Sandstone, and the boundary is
defined at the bottom of the lowest prominent massive sandstone. The
Stubb Formatiom unconformably overlies the Wondoan Hill Formation, the
Bynoe Formation, and the Banyan Formation. It is itself unconformably
overlain on its eastern margin of outcrop by the Antrim Plateau

Volcanics,

Lithology

The formation ranges in lithology from fissile dark grey shale
at the base through red-brown micaceous quartz siltstone to blocky white
friable sandstone at the top. The upper sandstone beds commonly form
hill cappings which on aerial phofographs are indistinguishable from
Jasper Gorge Sandstone., The unit has a maximum thickness of about 210
metres which is best exposed in the type area. A large thickness of
poorly exposed Stubb Formation occurs in the Victoria River Gorge, south

of the main road crossing.

In the Sullivan Creek valley the lower silty parts of the unit
are well exposed in road cuttings and small cliffs. A composite

section measured in this area is as follows:=-

Thickness Jasper Gorge Sandstone
in metres
13.7 Blocky to massive friable creamy-white to brown sandstoﬁeg

little cementation; rounded quartz grains; medium to
thick-bedded, medium. to coarse-grained; iron oxide staining
present, Some cross-bedding.

.3 Blocky to flaggy quartz sandstone, medium-bedded.

15.2 Flaggy, grey, fine-grained sandstone.

15.2 No outcrop. Grey to white-flaggy fine-grained sandstone
boulders. -

7.6 Grey siltstone with some sandy beds. Little outcrop.
4.6 Flaggy to blocky, white to brown cross—bedded sandstone.

13.4 White to brown flaggy sandstone; cross-bedded with some
interbedded siltstone, Some. small pebbly bands. Mud flakes
common,

6.1 White to brown flaggy sandstone, cross-bedded with interbedded

siltstone 60 cm band of grey to brown shale.
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9.1 Grey to purple fine-grained sandstone and interbedded
siltstone.
18.3 Micaceous purple to grey and brown siltstone. Some

harder sandy bands of iroam rich, nodular, fine-grained grey
to red-brown and purple sandstone.

T9:2 30 metres of brown shale above a 15 cm band of sandstone.
Then 48 metres of iron-stained, grey and purple, friable
siltstone and shale. Some fine sandstone bands.

Total 195.7 metres Base not seen

~ Several kilometres further east on a small hill, 100 metres
south of the main road, 36 metres of grey, purple and. yellow~brown
friable shale and siltstone crop out. They are very wicaceous and
weather purple. Mud cracks are common. The shale and siltstoné contain
several hard, white to grey and purple siliceous sandstone lenses ranging
from 2.5 cn to 60 cm thick, The fine-grained, indurated, quartz

sandstone is composed of well sorted, well rounded white, quartz grains.

The formation thins sharplj near the westward limit of the
scarp of the Stokes Range and is absent near the Victoria River Downs -
Timber Creek road., This is assumed to be due to an uneven surface of
deposition but sdme evidence points to an erosional phase during the

period of deposition of the unit,

At Long. 130°%1'E, Lat. 15°54'S a section of the whole sequence

was measured as follows:

Thickness Jasper Gorge Sandstone
in metres
T3 Laminated, fissile, cream and pale-purple siltstone.

Shaly in purple zones, No obvious structures apart from
depositonal disconformities.

6.7 Flagey to massive sandstone, medium=grained, predominantly
thin-bedded; white to brown and purple., Some brown very fine--
grained laminated sandstone bands..

18.9 Brown to white, blocky to flaggy sandstone with some silty
bands. Sandstone medium to fine-grained, well sorted, grains
sub-rounded; thin to mediumabgdded, with abundant cross-bedd-
ing. Origin of foresets = 3407,

6.7 Flaggy to blocky, medium-bedded sandstone. Darker bands
about 0.6 cm thick, with well rounded grains., Outcrop poor.

i 5
. . '
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7.9 Cream to brown, laminated, fissile to flaggy very micaceous
giltstone.

MBE 7 Grey shale weathering to iron-stained beds. Some silty
_micaceous bands (0.6 to:15 cm thick). Friable ard fissile,

38 Laminated, fissile, friable grey shale with thin fine-grained
ailtstone and sandstone lenses,

76  No outcrop - probably shale,

Total 175.2 Bynoe Formation

Cross—bedding and slump structures suggest a west to

south-west provenance in this area,

Good outcrop is rare but at one locality in the Stokes
Range 25 km SSW of Coolibzh homestead, fissiie, laminated, micaceous,
brown siltstone and shale crops out well. It contains a 1-metre band
of heematitic sandstone breccia and some large lenses of blocky to

massive, f riable, medium-grained sandstone.

The Stubb Formation displays abundant sedimentary structures
in the Stokes Range - Victoria River area,Figure 22 shows a typical
g}ump structure in the western part of the range. Flute casts, skip

casts, load structures, ripples marks and cross-bedding are all common.

In an inlier within the Jasper Gorge Sandstone 3 km east of
Mount Hogarth near the northern margin of the Delamere Sheet area
the Stubb Formation consists of blocky to flaggy, medium—-bedded, white
to red-brown quartz sandstone, overlain by poorly bedded flaggy to

figsile, grey micaceous siltstone,

On the Fergusson River Sheet area 30 km east-3outheast of
Wombungi outstation an unusual rock-type crops out interbeddedwith
grey to purple micaceous shale and siltstone of the Stubb Formation,
It consists of a massivehsematitic siltstone with cone-in-cone structures

defined by calcite.
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Further north at a point about 28 km ENE of Wombungi outstation
2-metre thick layer of latsxile underlies the Jasper Gorge Sandstone.
It consists of quartz and shale fragments in-a ferruginous matrix, and
unconformably overlies dolomite of the Banyan Formation. It is
possible that this ferruginization occurred during the period of

i vy

deposition of the Stubb Formation.

6 km NE of Wombungi outstation the Bynoe Formztion below
the Jasper Gorge Sandstone is also ferruginized and silicified
This period of ferruglnlzatlon, possibly a 1ater1te=form1ng phase, is
thought to be represented by the heematitic sandstone and br6001a

which is widespread within the Stubb Formation.

Distinguishing féatures: The Stubb Formation forms a éofﬁ;Amediumm
toned, photogeological unit with some outstanding hard bands near the
top. It generally has a restricted outcrop in scarps and 1s only well
exposed in steep gullles, truncated spurs or road cuttlngs It is

at the base of the Auvergne Group and lithologically it can be
distinguished by its micaceous nature and its dark grey basal shale
where present. The ferruginous bands are unique to this unit and it

also contains abundant sedimentary structures.

Palaecogeographic gignificance: The unit represents the first deposition
after a period of erosion and forms the base of the Auvergne Group in

many places. Sedlmentatlon began with mud and silt Wthh appear
possibly as a function of outcrop, to be thicker in-the: west Deposition
became progressively more arenaceous with tlme and.ln places graded
imperceptibly into the Jasper Gorge Sandstone, It séems to have been

deposited "patchily"” in basin areas on the eroded surface.f

The formation is probably marine in origin,'AThe.ﬁate of
deposition was rapid as shown by the lensing of beds; and by the
abundant sedimentary structures,

-

Jasper Gorge Sandstone

The,{gsper-Gorge Sandstone covers a very large area on
the Delamere and Fergusson River Sheet areas., It consists of a massive
to flaggy, medium-grained, white to brown sandsione with a very uniform
lithology througﬁout,' The unit truncates the Bullita Group, with
strong unconformity in places. It forms the base of the Auvergne Group,

where the underlying Stubb Formation is absent, The unit has been

o .

K
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Fig.22. Slump folding in the upper part of the Stubb Formation.
22 km east-north-east of Bardia Yard, Delamere Sheet area.

Neg.M/797.

.
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defined and described by Pontifex et al (1968) on the Auvergne Sheet
Area, Part of the "Palm Creek Beds" on the Fergusson River Sheet area
(Randal, 1962) have been found to belong to this unit, and hence have

been allocated to it,

Distribution: The formation crops out over 4500 sq km in the

western part of the Delamere Sheet area, 1t also coﬁers 500 sq lm in
the south-central part of the Fergusson River Sheet area. The
sandstone mostly forms a scarp - plateau topography since it 1is

resistansto weathering.

Stratigraphic relationships: The formation unconformably'overlies all
members of the Bullita Group (Wondoan Hill Formation, Bynoe Formation,

Banyan Formation, Bardia Chert Member, Skull Creek Formtion and Timber
Creek Formation), In-places it overlies them with marﬁed discordance
but in the centrai part of the Delamere Sheet area there is little
angular discordance befween the Jasper Gorge Sandstone and the Wondoan
‘Hill and Bynoe FPormations. It conformably overlies the Stubb Formation.

The Jasper'Gorge"Sanﬂstone is conformably overlain to the _
north and west by.thé Angalarri Siltstone; the contact is well exposed .
near the Ikymbon River on the Delamere Sheet area as shown in Figure 23,
In some areas especiéily in the nortleast of the Delamere Sheet area
the Jasper Gorge SéndéfonemiSLunconformably overlain both by Antrim
Plateau Volcanics and Mullaman Beds. The volcanics and their associated
sediments commonly lie within old valleys and channels in the Jasper

Gorge Sandstone,

Lithology: The Jasper Gorge Sandstone is a white to brown, flaggy

to massive, medium—grained sandstone., It is very uniform in lithology
throughout its outcrop area, Commonly it has a thin basalAconglomeraté

in the western area of outcrop and also contains a considerable thickness
of green and purple shale and siltstone. The sandstone consists of

well sorted, well rounded grains of quartz with very few accessory
minerals, It was probably derived from a pre-existing sandstone since

the grains show high sphericity and the rock is very mature; The quartz
grains are 0.1 mm to 2 mm in diameter and have some minor syntaxial growth.
The matrix is composed of more angular quartz crystals, Accessory
minerals which make up about 3% of the total volume consist of rounded
grains of tourmaline, volcanic glass and rarely zircon with minor mus-
covite.One sample showed poor sorting with a possible bimodal distribution

but generally, sorting is very good.
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The formation is generally less than 30 metres thick,

although it does appear to attain 105 metres in the Victoria River

Gorge area.

A section through the Jasper Gorge Sandstone was measured

about 6 km SSW of Trinity Reach on the northweszt side of the

Viectoria River:-

Thickness Top of Hill
in metres :

42,6 Flaggy to blocky, medium-grained sandstone; white to
brown,

4,6 Indurated, massive thick-bedded medium-grained sandstone.
6.1 No_outcrop - possibly flaggy fine-grained sandstone and
coarse siltstone.

171 Laminated, micaceous quartz gilistone and lenticular
mudstone and sandstone, Cross~bedding and ripple marks
abundant. Iig. 24 shows probable camdstone dykes,. Beds
fissile to flaggy, rarely blocky.

5.5 No _outcrop — probably soft beds,

10.7 Massive and blockyA-médium to thick-bedded, medium-grained

sandstone with a 30 cm basal conglomerate.
Total 86.6 Skull Creek Férmaiica

In the western part of the Stokes Range there is a thinmner

"§H6Ug%;33meﬁﬁét similar sequence of beds:~

Thickness
in metres

Top of Hill

7.6
6.1

22.9

7.6

Massive, thick-bedded, red~brown to white sandstone.
Indurated in lower part,

Purple and green-grey, coarse-~grained, spotted siltstone;
abundant cross-bedding; Ublocky, laminated beds.

Flagey, thin-bedded, friable sandstone; indurated near {:op°

Blocky, medium to thin-bedded sandstone white to grey with
dark bands. Some local discontinuities lensing, washouts,
cross—bedding, ripples and mud cracks; beds become
flaggy to fissile near top with thin interbed of purple
siltstone.



Fig.23. Uppermost surface of Jasper Gorge Sandstone exposed in
creek, overlain by Angalarri Siltstone. & km south of
Mount Thymann, Delamere Sheet area. Neg.GA/1176.

Fig.24. Vertical section of Jasper Gorge Sandstone showing small
sandstone dykes and lenticular thin sand beds produced
by ripple structure. 6 km south-south-west of Trinity
KRegch, Delamere Sheet areas.
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6.1 Massive, brown to white, medium to thick-bedded sandstone.
Widely spaced jointing,

Total 50,3 Stubb Formation

Further east along the scarp of the Stokes Range the
basal sandstone becomes reduced to about 4 metres in thickness,
overlain by 25=30 metres of flaggy sandstone and siltstone which
is capped by 7.5 metres of blocky friable sandstone, The siltstone

beds lense out southeastwards,

In the Stokes Range near the Victoria River crossing
the basal massive to blocky, ferruginous sandstone, forms a very

prominent scarp about 36 metres high.
A section 6 km ENE of StubbiYard in the Sullivan Creek

valley shows the following sequence:—

Thickness Top of Hill

in metres

7.9 Flaggy, white to cream and brown, friable, thin-bedded
sandstone, Indurated near top,

6 T Blocky, medium-bedded, medium-grained, white to cream9
brown and purple sandstone

9.4 Flaggy to blocky, medium-bedded, white to brown and
purple sandstone. Near the top is a 1.5 metre band of
limonite-spotted, purple and white, friable sandstone.

8.5 Blocky sandstone, becoming flaggy near the top; friable,
medium-grained, white to purple and brown, mud flakes
present, also cross~bedding.

14,6 Massive, thick-bedded, white to red=brown, cross-bedded,
coarse-grained sandstone, WNodular weathering in upper part.

Total 47.1 metres Stubb Formation

The Jasper Gorge Sandstone shows some interesting features
north of Ingaladdi Waterhole, Six kilometres north of the waterhols
Antrim Plateau Volcanics and associated sediments lie in a channel
within the Jasper Gorge Sandstone, The volcanics appear to crop
out in partly sand infilled river channels. The Jasper Gorge
Sandstone in this region is grey, blocky, thin-bedded and friable,
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Ten kilometres north of Ingaladdi Waterhole large-scale
cross-bedding is developed (Fig. 25). The rock is a massive, white to
purple, medium-grained, medium-bedded, friable sandstone, composed of
well rounded quartz grains which rapidly weather t o white sand., Some
pebble bands are present, Coarser-grained bands commonly define the
cross-beds which indicate a provenance direction from the east north=

east,

In the Crocodile Yard - Mount Thymanan region of the Delamere
Sheet area, the topmost beds of the Jasper Gorge Sandstone are exposed.
They consist of up to 6-metre thick bands of medium to coarse=grained
sandstone interbedded with up to 2.5 metre thick bands of siltstone, .
The sandstone varies from thick to thin-bedded with abundant cross-
bedding, the individual foresets measureing up to 3 metres thick and
9 metres long. The sandstone is poorly sorted and contains some pebbly
inclusions; mud flakes are common. Minor barytes is scattered through

~ the sandstone.

On the Fergusson River Sheet area, the Jasper Gorge Sandstone
is largely sand covered and shows less surface jointing than further
south., The rock in hand specimen is identical to that on the Delamere

Sheet area but the unit commonly weathers to a grey colour.

Nineteen kilometres northwess of Collia Waterhole a small
outcrop of brown to white, medium to thick;bedded, blocky to massive
sandstone probably belongs to the Jasper Gorge Sandstone., It
underlies the Angalarri Siltstone and contains abundant small-scale

cross—beds,

On the Port Keats Sheets area a similar small outcrop of
Jasper Gorge Sandstone occurs in the North Meeway Plain, It is cut

off to the west by part of the Victoria River Fault system,

Nineteen kilometres south of Timber Creek, on the Auvergne
Sheet area, a basal chert-sandstone breccias which was not noted by
Pontifex et al (1968)€ro¥ﬁéo§gzk consists of poorly rounded and sorted
clasts“;f chert and, more rarely, quartzite and sandstone, in a poorly
sorted fawn sandstone matrix., The clasts are generally 2-3 mm in
diameter but do reach 10 cms in places, (Fig. 26). This basal
conglomerate occurs locally around Timber Creek, but is not developed

elsewhere in the area mapped.



Fig.25. Cross-bedding in Jasper Gorge Sandstone. 10 km north
of Ingaladdi Waterhole. Delamere Sheet area.
Neg. GA/1464,

Fig.26. Poorly sorted basal sedimentary breccia of the Jasper
Gorge Sandstone. Angular clasts of chert and quartzite
lie in a sandstone matrix. 19 km south of Timber Creek,
Auvergne Sheet area. Neg.M/796.
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Distinguishing features: The Jasper Gorge Sandstone is a light to
medium-toned photogeological unit and is easily distinguished by its
bedded and very Jjointed nature, It is lithologically a monotonous
sandstone unit with some interbedded green and purple siltstone. The
siltstone is well developed in the western part of the region, but is
absent east of the Victoria River Gorge. The unit forms most’ of the
scarps and plateaux present on the Delamere Sheet area. Cross-bedding
and mud flakes are commonly present but there are no widespread load
casts, flute casts or slump structures in this unit &s in‘thé underlying

s

Stubb Formation

Palaeogeograbhic significance° The surface of deposition of the Jasper

Gorge Sandstone was very regular and since lithology and thlckness are
very uniform over a large area, a progressive marine transgress1on

over a peneplalned area is suggested. The sandstone is a shall ow=-

water deposit and the abundance of cross-bedding indicates.considerable
current movement, Lack of other sedimentary structures however,

suggests that no high gradients were present on the depositional surface,
The presence of shale and siltstone in the west indicates that a deeper~-
water environment prevailed in that area at least during part of the

deposition of this unit.

" Angalarri Siltstone

Distribution: The Angalarzﬁ.311tstone was previously defined and

described for the Auvergne Sheet area by Pontifex et al. (1968)

On the Delamere Sheet area it forms the Angalarr1 River valley and
extends northwards to the headwaters of the Angalarri and Fitémaurice
Rivers on the Fergusson River Sheet area. It also occurs between

the Collia Fault and- the'l‘Wingate Plateau. On the Port Keats Sheet
area it crops out aleng the eastern margin and the‘KOolendoﬁéiValley

and Meeway Plain and in’ 1solated outcrop in the Meeway Pla:Ln°

Reference area: The reference area is the Baines R1ver-Yambarra

Range area, 19 km north-northeast of Auvergne homestead in fhe Auvergne
Sheet area. (Pontlfex et alo, 1968).

e B
o S| )':;"

Derivation of pame: - The unit was named by Randal. (1962) after the

Angalarri River in the southwest corner of the Fergusson Rlver Sheet

area,

f
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Stratigraphic relationships: The Angalarri Siltstone is a constituent

formation of the Auvergne Group.

It conformably overlies the Jaspererrge Sandstone, a
relationship which may be seen between the lkynbonand Angalarri

Riversand near The Twins, About 8 km soﬁfh_of Mount Thymanan, highly

fissile grey-green silfstone of the Angalarri Siltstone rests on an
upper exposed surface of Jasper Gorge Sandstone which:shows large .
interference ripple marks (Fig. 28). Similar relationships and

similar structures in the Jasper Gorge Sandstone are exposed in the

northernmost margins of the Meeway Plain,

The unit is conformably overlain by the Saddle Creek
Formation, a relationship #hich iS'shdwn in the écarp slopes of the
ranges forming the'western margin of the Angaiarri-Riﬁer valley and
along the eastern margin of the Koolendong Valley'éﬁd Meeway Plain,
The Antrim Plateau Volcanics and associated interbedded Sandstone
unconformably overlie the Angalarri Siltstone near The Twins. The
Jarong'Conglomerate overlies the unit southweét‘of the Collia Fault
and the Mullaman Beds unconformably overlie it in the northern part
of the Delamere Sheet area and south of Collia waterhol¢,

Lithology and thickness: The Angalarri Siltstone has much the same

lithology, thickmess, and -physiographic expression as previously
described for the Auvergne Sheet area (Pontifex et al., 1968),
Notable exceptions are the inclusion of sandstone interbeds in some

areas, and relatively more dolomite interbeds in others,

- The sandstone interbeds occur in an area extending f:bm
The Twins, along the east of J41 Yard, between and to the south of
the Ikymbonénd Angalarri:Rivers, in isolated remnants sitting on the
Jasper Gorge Sandstone plateau; the southernmost of which is
Valley’Hill° These ipterbeds are in the lower part of the unit, and
consist of fine—grained s8ilty, sericitic sandstone and form bands
up to 4.5 metres thick. One or two in particular form prominent
benches in otherwise soft-weathering slopes. They form marker-—
horizons which are easily followed on the air photos for up to
64 lm.
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The following three sections are from this area., They are
the most complete sections measured from the Angalarri Siltstone,
but they only provide a minimum thickness since the Saddle Creek
Formtion does not overlie the unit at any one of these localities.
The base of the unit at the contact with Jasper Gorge Sandstone is
clearly defined in each, the rocks overlying each section are Mullaman

Beds and/or Cainozoic laterite.

I : Section through Angalarri Siltstone at Valley Hill,
a promirent isolated hill of flat-lying sediments,
conformably lying on the Jasper Gorge Sandstone, 32 km

* northwest of Coolibah homestead, Delamere Sheet area.

Thickness

in metres
Capping of laterite, Base is irregularly nodular and
lumpy, passes up into regularly pisolitic laterite.

a5 Siltstone: white, massive and completely structureless,
somewhat porcellinized, Irregular patches of mottled,
and ferruginized rather clayey rock. (Believed to be a
leached zone of a laterite profile within Angalarri Silt-
stone),

12.2 Poor exposure., Siltstone: 1light-grey, white, laminated,
fissile, Apparently 1eached_Angalarri Siltstone,

0.6 Sandstone: mottled, variegated, yellowish brown to
red,

4,6 No exposure

0.9 Siltstone bands: 1light-grey to white, apparently
leached.

7.6 No outcrop, scree-—covered,

0.9 -Sandstone: greyish-red, silty, fine-grained, massive;
flaggy towards top, Forms a distinct platform.

0,9 = Siltstone: grey-green to reddish, fissile.

3.0 Sandstone: fine-grained, silty, grey, sericite,
limonite-spotted, flaggy to thin-bedded towards the
top.

4,0 Poor exposure; mainly fissile giltstone.
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Bench=forming band of sandstone: massive, grey, fine-grained,
laminated and thin-bedded towards top where it grades into
fissile siltstone above it,

Largely scree-covered, Mainly fissile siltstone, slightly
cozrser and more sericitic than the lower 48.8 metres,

and may grade to fissile fine-grained sandstone. Grey-
green, laminated, mud cracks, sole markings, ripple marks
and minor halite casts, Sericitic lamellae of mudstone,
This siltstone contains minor interbeds of massive fine-
grained sericitic sandstone (as in the lower bench), in
bands up to 61 cm thick,

Minor bench=forming band of siltstone: grey to greenish
grey, f ine~-grained, sericitic. Overall massive, but
laminated to thin bedded., Some mud flakes, fine-scale
cross bedding, minor limonite spottings,

Slope, mostly scree-—covered. Minor outcrop of reddish
brown fissile siltstone, grey—green and shaley in places.,

Total 129.7 metres Base of hill formed by top of Jasper Gorge

Thickness
in metres

47.2

39.6

1803

1.8

47.2

Sandstone

II : Section through Angalarri Siltstene; forming an
isolated laterite capped hill lying on Jasper Gorge
Sandstone, 8 km south of Mount Thymanan, Delamere

Sheet area.

Poor exposure, Siltstone with up to 5% interbeds of
fine-~grained sandstone. Siltstone is green-grey,
weathers reddish, fissile, laminated; complete scree
cover near top,

Siltstone, to fine-grained sandstone. Poor exposure and
nuch weathered. Generally brownish red, fissile,
breaking into thin plates rather than flakes as in basal
150 £t. Apparently fairly homogeneous; interbeds of
sandy siltstone rare,

Siltstone: grey-green weathers reddish, generally fissile,
slightly coarser than in basal47 ,2 mekss, Minor thim (46 cm)
interbands of sericitic silty sandstone.

Sandstone: fine-grained, silty matrix, grey-green,
limonite-spotted-and slightly sericitic; ~ weathers flaggy
to rounded, bench and platform-forming.

Poor exposures, Siltstone: grey-green, fissile to platey.

'
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4.6 Sandstone: grey, fine—grained with silty sericitic matrix,
generally massive but fine bedding seen on weathered
surface, Forms fairly prominant bench around lower part
of hill. '

25.9 Generally scree-covered, Siltstone in creeks: grey-
green, highly fissile to shaley, weathering to flakes,
laminated, mud cracks.

Total 184,.6 metres Base of hill, top of Jasper Gorge Sandstone,

IIT : Section through Angalarri Siltstone, 10 km south-
east of J41 Yard, Delamere Sheet area. '

Thickness
in metres Mullaman Beds
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grey, weathers reddish; immediately under Cretaceous
sanistone it is leached with patches of ochreous powder.

1.2 Minor bench of fine-grained silty sandstone as in lower

benches

9.1 Scree cover of fissile, shaley siltstone and fine-grained
sandstone.

3.0 Upper main bench and platform. Sandstone: fine-grained,
silty matrix, laminated, massive, sericitic, limonite-
spotted. '

30.5 Poor exposure of siltstone: fissile, grey-green to
reddish,’
41.2 Minor bench-forming band of fine=grained sandstone:

massive, grey, sericitic silty matrix.

4.6 Poor outcrop. Minor exposure of grey-green shaley
siltstone. Much scree cover of fine-grained sandstone,

1.8 Lower bench and platform. Sandstone: grey to khaki,
silty matrix, limonite-spotted, locally sericitic; massive,
but thin-bedded.

45.7 Poor exposure, mainly siltstone: grey-green to khaki,
fissile, weathers to plates and scales, laminated, some
sericitic, locally flaggy

9.1 No outcrop, scree of fissile and platey siltstone.
Total 123.3 metres Base of hill, top of Jasper Gorge Sandstone.
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¥here the Angalarri Siltstone is not capped by Cretaceous
sandstone or by laterite it forms low rounded hills, generally

. covered by scres of fissile and platey siltstone.

'ZIt forms the slopes below the scarp formed by .the Saddle
Creek Formation and Pinkerton Sandstone, along the .norihwestern side
of the Angalarri River, and along the Fitzmaurice River, It is
‘generally covered by scree from the overlying sandstone units, but it
is well exposed 8 km north of Mount Kukpalli where it consists of
typical grey-green, extremely fissile siltstone, varying locally to
platey, and flaggy. The rock is glauconitic and reddist brown
(weathéred) bands are common. Thin-bedded to flaggy limestone bands
occur at plain level near Mount Woolonjang‘and also 10 km northwest

of Wombungee,

Along the southern side of The Twins Fault (or Monocline)
the Angalarri Siltstone dips steeply to the south. One of the silty

sandstone interbeds about. 4 metres thick is at the base, and lies directly

on Jasper Gorge Sandstone, The fissile siltstoﬁe found elsewhere below
‘the silty sandstone has apparently been removed by faulting. In
places, this silty sandstone band has obviously been affected by the
faulting, and has a crude metamorphic foliation or cleavage (parallel
to the faﬁlt), is sericitic and is extensively ferruginized, It was
probably this foliated roék which erroneously led Randal (1962) to

map the rocks of this area as Noltenious Formation.

The foliated, sandstone is overlain by about.5 metres of
fissile, ferruginized siltstone, and then by a 3-metre bed of silty
sandstone which is relatively uneffected by the fault and can be
followed, for about 12 km, .

This silty sandstone band is overlain by about 100 metres
of chocolate, (and lesser grey-green), fissile, shaley siltstone which

weathers to fine plates and scale-like fragments.

b

The chocolaie;siltstone is overlain by 30 metres of grey-
green shaley siltstbne which contains up to 30 beds of flaggy dolomite
and some flaggy, hard dolomitic grey siltstone. The dolomite beds. are
‘up to 25 cm thick, Above the dolomite bands the formation consists

entirely of grey-green shaley siltstone.’
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Between the Wingate Plateau and the Collia Fault, the Angalarri
Siltstone generally occurs in scree-=covered slopes capped by Mullaman “
Beds. About 16 km west=southwg§;a%§ogpllia Waterhole where it is
overlain by the Saddle Creek/it comsists of red-browm fissile siltstone
with interbeds 1cgp thick of grey limestone and calcareous siltsﬁone,
from 1 cm to 30/apart., The base is not exposed in this area, About
8 km east-southeast of Collia Waterhole up to 42 metres of grey-green,
shaley and fissile, slightly sericitic siltstone, forms slopes below
Cretaceous sandstone and Cainozoic laterite capping. In some slopes
it has a homogeneous composition. In others, slightly higher in the
sequence, the unit consists of pinkish grey dolomitic siltstone as
flagegy bands up to 8 ctm thick, which are intercalated with red-brown
and grey-green fissile siltstone, in bands up to 25 cm thick,

The Angalarri Siltstone in the Collia area is similar to the
unit further south but thin interbedded carbonate rocks are more
abundant near Collia and the siltstone is commonly more highly
weathered, which produces a greater proportion of the red-brown coloured

siltstone,

In the northern part of the Meeway Plain the Angalarri
Siltstone occurs in isolated outcrops composed of laminated to thin-
bedded, grey-green and red-brown, and fissile.siltstone with some

interbedded thin (2 cm) sandy bands,

The upper contact in the Angalarri and Fitzmaurice Rivers
area is - distinct, with a very marked change from fissile siltstone
to the medium to coarse-grained, poorly'softed, basal sandstone of
the Saddle Creek Formation. However on the east side of the Koolendong
Valley, near the southern margin of the Port Keats Sheet grea, the
contact between Angalarri Siltstone and Saddle Creek Formation is
gradational: over a vertical distance of § metres fissile siltstone

of the lower unit gradegup into sandstone of the upper unit,
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Thickness: Pontifex et al.;(1968) calculated a minimum thickness of
300 metres for the Angalarri Siltstoﬁe in the Auvergne Sheet area.
However more recently a bore located 3 km northeast of Bradshaw
homestead penetrated 275 metres of the unit without entering the under-
lying Jasper Gorge Sandstone and at least 120 metres of the unit forms
the cliff slope immediately above the plain on which the bore was

sunk. A minimum thickness of 395 metres can therefore be assumed near
Bradshaw,

In 1968 the maximum thickness measured, from the base up to
its contact with overlying Mullaman Beds, was 185 metres near Mount
Thymanan, A total thickness calculated from an assumed dip of 1° is

about 500 metres in the Mount Thymanan area,

Distinguishing features: The relatively uniform lithology of the
Angalarri Siltstone over wide areas is characteristic. The exceptions
described above, particularly the inclusion of prominent bench-forming
8ilty sandstone bands in the J41-Mount Thymanan area are local (in
terms of the extent of this unit throughout the Victoria River Basin),
The highly characteristic basal sandstone of the overlying Saddle

Creek Formation is diagnostic of its upper contact.

Palaeogeographic siggificance: The Angalarri Siltstone is widespread,
and is believed to have been deposited in marine water of moderate
depth (Pontifex et al, 1968),

Saddle Creek Formation and Pinkerton Sandstone

The Saddle Creek Formation and Pinkerton Sandstone have
previously been defined and described f or the Auvergne Sheet area by
Pontifex et al, (1968). They are discussed together here because of

their close association in the field,

Distribution: The main outcrop of the formations is along the margin
of a diss&cted plateau or tableland ﬁhich extends from the northwest
corner of the Delamere Sheet area to the southwest and central-west

of the Fergusson River Sheet area. ‘Outcrops also occur between the
Collia Fault and Wingate Plateau in the Fergusson River Sheet area and
along the eastern margin os the Koolondong Valley and Meeway Plain

in the Port Keats Sheet ares.
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Reference area: The reference locality for both formations is in the

Pinkerton and Yambarra Ranges in the Auvergne Sheet area (Pontifex
et al, 1968),

Derivation of name: See Pontifex et al (1968).

Stratigraphic relationships: Both units are constituent formations of

. i
i

the Auvergne Group. The Saddle Creek Formation conformably overlies
the Angalarri Siltstone and is conformably overlain by the Pinkerton
Sandstone, The Pinkerton Sandstone is conformably overlain by Lloyd

Creek Dolomite,

Seven sections have been measured through these formations

in the area and these are diagrammatically represented in Fig. 27.

The Saddle Creek Formation in section No. 1 is lithologically
similar to the unit as previously defined for the northeastern part of
the Auvergne Sheet area, The formation is thicker in Section No. 2
on the eastern margin of the north Koolendong Valley. Along the margin
of this valley, the unit is photogeologically distinct from the
overlying Pinkerton Sandstone., The lower. boundary .cannot always be
traced positively since flaggy sandstones in s ome places occupy
scarps which give a similar photo patterm to Angalarri Siltstone, The
lower contact in this area is gradational over 5 to 10 m. Typical
Angalarri-type siltstones give way to siltstone with thih (2 to 10 cm)
beds of fine-grained quartz sandstone. The proportion of such
interbeds increases upwards until they predominate, with subordinate

siltstone, The siltstones then disappear completely, and thicker,

flaggy sandstone crops out.

There is considerable facies change within the Saddle Creek
Formation along the margin of the northern Koolendong Valley and the
Meeway Plain., Near the Fitzmaurice River the formation consists

predominantly of fine to medium-grained, blocky to massive, cross=bedded

~and ripple-marked sandstone. Some mudcracks and gontorted beds occur.

There is no siltstone overlying these sandstones, but the white, hard

basal Pinkerton Sandstone does overlie them.
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Five km - further north, bordering the Meeway Plain, the
lower part of the unit continues as a massive, cross-bedded, reddish
sandstone, Several feet of blocky white sandstone overlies this,
and is in turn overlain by up to 15 m of poorly outcropping, sandy
siltstone. This is typical of the unit much further south, suggesting
that the sandstone near the Fitzmaurice River is a local development

only,

The basal sandstone of the Saddl{a Creek formation is exposed
in a valley 16 ¥m : north of the Meeway Plain, It is a continuation
of the margin of the Plain but separated from it by the cover of the

Mullaman Beds. Large scale cross bedding is typical of this exposure,

Similar facies variations in the upper part of the Saddle
Creek Formation appear to exist in the area between Mount Kukpalli,
The Twins, and northwest of The Twins in the scarps immediately north
and south of the Pitzmaurice River, Considerable siltstone is shown
in sections 3, 4, and 5, By flying along the scarp in a helicopter,
variations in the thickness of the sandstone bands, and the resultant
thinning of the siltstone can be recognized. In places the basal
sandstone of the Pinkerton Sandstone, and sandstones of the Saddle Creek
Formation, are in contact and it is difficult to positively determine
the boundary between the two units, This difficulty is emphasized on
air photos, because whereas the contact may be seen in section in the

scarp cliff, it is not always visible from vertically above.

The basal sandstone persists throughout the area but it is

generally thicker than previously defined (up to 30 m as compared

with 10 m in most of the Auvergne Sheet area), and in places it can

be subdivided. In the scarp between Mount Kukpalli and the northern
margin of the Delamere Sheet area an upper, indurated, thin-bedded
sandstone caps the more friable cross-bedded sandstone., The latter
varies from 3 m to 12 m thick and directly overlies the Angalarri
Siltstone, Primary sedimentary structures gemerally occur throughout
the basal sandstone, but north and northwest of The Twins these are far
more pronounced in the upper part. Bands up to 2 m thick which contain
flame and load structures, and distorted bedding tend to be restricted
to the upper part of the basal sandstone, Ball and pillow type structures
of the type described by Potter and Pettijohn (1963) are alsc common,
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The upper siltstone of the Saddle Crcek Fomation is rarely
exposcd but it is generally represented by a slope of a soft weathering
unit above the basal sandstone. In places it is found to consist
predominantly of.massive, fine-grained, sericitic, sandstone;
intercalated with fissile to flaggy siltstone. Twelve km norih of Mount
Kukpalli these interbeds are locally contorted by primary sedimentary -
structures, The slumpsdiissile siltstones which "wrap around" massive
fine sericitic sandstone seen in Fig, 28 are identical to the structures
in the same stratigraphic position in the unit near The Tombs on the

Auvergne Sheet. area.

Within 1 km west of The Twins the upper siltstone is
absent, The Saddle‘Creek Formation there consists entirely of an
estimated 20 m thick'éandstone° It is overlain by about 13 m of
massive, clean, quiuﬁ-grained sandstone, which is almost certainly

the basal sandstone of the.Pinkerton Sandstone,

This massivé'séndstgpe may, however, be a band in the
upper part of Saddle Creck  Formation. Certainly to the northwest of
'fhis locality massive sandstone up to 7 m thick are common in a poorly
outcropping sequence, r epresenting the upper part of the Saddle Creek
Formation. In the vieinity of section No. 4 the thin bedding‘of the
~ basal sandstone is highly characteristié, Also the sandstone is
blocky to flaggy, medium-grained, friable and in the lower part
current=bedded units measure up too;,5m‘thic];° A massive sandstone

with large-scale cross-bed units overlying this is commonly limonitic.

The Saddle Creek Formation is exposed in several pockets in
the Coolamon area, generally in the vicinity of the Coolamon Fault
which has locally disrupted the flatlying sequence, up-throwing and
giving relatively steep dips to the lower units of .the Auvergne Group.

The basal sandstone of Saddle Creek Formation is seen
overlying Angalérri Siltstone, 10 km northeast of Coolamon homestead,
(section No. 6 in Fig, 27). Sedimentary structures of the type
described above characterize this sandstone but they are more pronounced

towards its top.
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In some places overlying this is a very thin-bedded sequence
of intercalated fine~-grained sandstone and siltstone, part of which
appears to be calcareous, The formation in this area is generally

thinner than to the south and southwest,

At the head of Soldiers Creek a massive unit of sandstone
is cream-white. and brown, thick bedded, medium-grained and has a
blackish weathering surfaces it is flaggy to massive and typically
friable. It contains large scale cross bedded units (up to 10 m
long by 3 m thick); their typical altitude is 125° strike 45° dip
to the northeast. Ripple marks and small scale slumping are also
common. Near the top of the outcrop a bed 1 m thick contains

contorted bedding and flame strucfures°

Above this basal 11 m of sandstone is a 10 m band of no
outcrop, interpreted as being the upper siltstone part of the formation.

This is overlain by massive white Pinkerton Sandstone,

No Angalarri Siltstoée‘was actually seen below the basal
sandstone at this 1ocality»/bggterpretation:from surrounding areas
and the swampy nature of the valley floor suggesss an
impermeable underlying bedrock and suggests the presence of this

siltstone formation.

The Saddle Creek Formation in this érea is thus 21 m thick,
which confirms the indications in the Coolamon area that the unit
becomes much thinmer in its northern and north eastern extent,

relative to its occurrence on the Auvergne and Delamere Sheet areas.

Characteristic of the Pinkerton Sandstone is the ubiquitous
basal quartz sandstone which is white and weathers brownish-red,
massive, fine to medium-grained and commonly ripple-marked and
contains mud-flake clasts. Sandstone containing varying amounts of

s5ilt and is either massive, blocky or flaggy, and more or less

resistant to erosion, occur above this massive basal band. Lithologically

the unit is similar to that described on the Auvergne Sheet area,
although generally it was not differentiated into relatively distinctive
sandy and silty layers as in this Sheet area, Its thickness of 50 m

in section 1 (Fig. 27) is less than the maximum of 100 m of this unit
in the Auvergne Sheef area, but it is consistent with the 55 m of the
unit measured near Bradshaw. Section No. 5 (Fig. 27) revealed 24 m

of almost continuous sandstone ( of varying properties), between the

Saddle Creek and Lloyd Creek Formations,



Fig.28. Structures in siltstone and sandstone in upper part
of Saddle Creek Formation. 1% km north of Mount
Kukpalli, Delamere Sheet area. Neg.GA/1192.
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In the Collia area no complete section of Pinkerton Sandstone
is exposed but the general impression from isolated observations of the
sequence suggests that it is of the order of 30 m thick. Halite casts

"were noted in the beds in this region, It therefore seems likely that

the Pinkerton Sandstone is thinning in a general northeasterly direction.

Distinguishing Features

A distinctive property of the Saddle Creek Formation is
the abundance of primary sedimentary structures in the basal sandstone,
The character of the upper siltstone part of the formation has proved
to be variable, Its position under the ubiquitous, massive, thick,
sandstone band which characterizes the base of the Pinkerton Formation,

in most cases aids in its recognition,

The. sandstone forming the Pinkerton Sandstone is not in
itself diagnostic. Only the-stratigraphic position of this unit and
its topographic expression within the Auvergne Group, allows it to

be-recognized on the ground and on air-photos.

Upper_Auvergne Group - Lloyd Creek Formation,
Spencer_Sandstone and Shoal Reach Formation

Distribution: Lloyd Creek Formation, Spencer Sandstone and Shoal

Beach Formation, which will be referred to as the upper Auvergne
Group, crop out over about 1000 sq km on the Auvergne, Port Keats,
and Fergusson River Sheet areas. The formations are now recognized
on over 400 square miles of the Port Keats Sheet area cast of the
Koolendong Valley and Meeway f’lain° They extend onto the Fergusson
River Sheet area where they crop out north of the Fitzmaurice River

for several kilometres along the length of Laurie Creek.

The northernmost outcrop of the upper Auvergne Group is
about 16 km west of Collia Waterhole, and is a very poor exposure

of Lloyd Creek Formation.

Derivation of names: The three formations have been formally defined
and named by Pontifex et al (19¢8), from features on the Auvergne Sheet

area.
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keference areas:-- The type localities for all three formations are

in the area between the Pinkerton and Spencer Ranges on the Auvergne
Sheet area (Pontifex et al, 1968),

Stratigraphic relationships: In-all localities the Lloyd Creek
Formation conformably overlies- the Pinkerton Sandstone, and is
overlain c onformably by Spencer Sandstone, which is overlain in
like manner by Shoal Reacp Formation, No younger Precambrian units
were observed to- overlie the Shoal Reach Formation as they do on the
Auvergne Sheet area (e.g., the Bullo Sandstone), but it is masked in

some ‘areas by the Mullaman Beds {(Cretaceous).

Lithology and thickness: The lithology and thickness a re essentially
the same as those described by Pontifex et al, (1968).

The general relief of the area is fairly low (from 30 to
120 metres) and as a result outcrop is poor., Rare good outcrop

o ccurs on the outer bank of meandering streams, which have cut

deeply into the surrounding hills,

".110w1n; The following sectiens were measured through the Lloyd

© Creek Formationrand the Spencer Sandstone,

northeast of Mussel Fole Yard,
- (1) BEight Kilometres/where a-sequence of she Auvengne Group

diﬁs-at about 20° to the east on. the limb of a monocline, and is

crossed by a major creek.

Thickness o “Pop of Section
in metres -
52 Light brown to pink, thin-bedded to laminated sandstore.

Halite casts , mud flakes, sole markings common,

7 142 0Oolitic dolomite, replaced by chert.

.~42,8:. Poor exposure, scree indicates fine-grained sandstone with
A bands of dolomite and dolomitic siltstone. Some oolites,

19,2 Dolomitic siltstone: minor oolitic dolomite replaced by
chert,

7.6 Basal cliff: includes thick beds of partly silicified
stromatolitic dolomite, intercalated with reddish,
fine-grained sandstone, and grey, hard, dolomitic_sandstone.
Minor bands of fine-grained, clean dolomitic occur,

Some silicified 1ntramlcr1teo Small lenses of silicified
Oolltlc dolomite,

Total 40.8

Pinkerton Sandstone -
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Lloyd Creek Formation

1 23
(2) sixteen kilomesreghorthwest of Bradshaw outstation. This is

the southernmost outcrop of Lloyd Creek formation north of the Yambarra

Range and is about 75 m thick. It is capped by 6 m of Spencer Sandstone.

It comprises dolomitic siltstone in the lower portion, overlain by very
silty, thin bedded stromatolitic dolomites. Above this is a sequence of
about 15 m of blocky, yellow-brown weathering, grey dolomites. Oolite

is common, as are intraclasts in some beds. The overlying Spencer Sandstone
is fine-grained, quartz rich, and is ripple marked, thin bedded, flaggy

.weathering, and contains halite casts and mud flakes,

(3) East Bank of Little Fitzmaurice River, 19 miles north of
Bradshaw Outstation

Thickness Top of hill
in metres

100+  Fine grained sandstone,

96 Thin bedded quartz sandstone, Minor interbeds of purple
sandstone.

100" -Limonitie coarse-grained siltstone and very fine-grained
sandstone, some dolomitic. Medium=-dedded, blocky to
.flaggy, some convolute bedding.,

-150- Pissile green siltstone and flaggy to blocky green-brown
' and grey-green siltstone. Most are medium~becded,
but some current and convolute laminations.

? Dolomitic siltstone with a  few laminae of silty dolomite.
Blocky parting. ;

Total 253 Base of hill

(Lloyd Creek)

. Other sections on the Auvergne and Port Keats Sheet areas
3 sh9w=tha¢.the Lloyd Creek Formation is predominantly dolomitic siltstone
.with interbedded oolitic and stromatolitic dolomites. The Spencer
Sandstone is a fine-grained sandstone, and shows. no major change
.from the area mapped in 1967 (Pontifex et al., 1968), The northernmost

outcrop of Lloyd Creek Formation is about 8 miles west of Collia Waterhole.
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- . The Shoal Reach Fprmation does not crop out at all between
Lalngang Creeck and.the upper reaches of Alligator Creeck, some 64 lm
north, In its northernmosu outerops around Alligator Creek, and eazs
to Coolamon homestead it is of simllar lithology to its type area on
the. Auvergne Sheet. It consists of fissile to thin=bedded, flaggy,
chocolate and green siltstone,u_Thereiare some hard, quartz-rich
flaggy beds, 5-10 em thick, ﬁith ripple marks and laminae caused by
concentrations of chloritic flakes,

Above these rocks white (leached?) and purple siltstone with
minor dolomite, are overlain by flaggy dolomite and white dolomi%s-

quartz silistone,
PAIAEOZOIC AND YOUNGER. |,
Palaecgeographic significance

‘The Lloyd Creek Formation prcbably resulted from deposition
of carbonates and siltétcne:in a restricted marine or lagoonal enviwonmént,
or both, Such conditions are known to favour dolomite precipita»ion
and growth of stromatolites,

More sand and silt was deposited during the %ime rep=essnted
by the Spencer Sandstone, although conditions may s%ill have bsen
suitable for dolomite precipitation,

The Shoal Reach Formatioﬁ may'reault from an environmen’
similar to that for the Llocyd Creek Formatlono Althougn it containg,
no oolites or stromatolltes, the dolomite conta;ns meny halite casis,
which suggess that i% formed in evaporitic ccnq1tions.

- No conclusions as to the shape of the basin of deposition
can be drawn from the lithology of these formetions,

Antrim Plateau Volcanics

Distribution: In the area covered by this record the Antrim Pleteau

Volcanics crop cut on the Delamere and Fergusson River Shee’ areaé.

On the Fergussen River Sheet area they crocp out over an area
of about 320 sq km round Collia Waterhole, over a similar area just to the
west of Wombungie Outstation, and in a belt up to é4‘km wide which rung
roughly séuth wedt across the centre of the sheet area from the north %o
the south-margin; This belt forms the south=westeﬁn margin of the Daly

Basing the area’'in it which is mapped as volcanizs is aboud 500 sq km,
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On the Delamere Sheet area the volcanics crop out in a belti
up to 48 km wide in the eastern half of the sheet area: a few scattered
outcrops also occur as far west as a line running north-south through
Cooiibah Station, In all, the volcanics.cover about 3000 sq km on the

Delamere Sheet area,

Topographic Expression

The volcanics are not well exposed, On the west of the belt
which runs across both sheet areas and in the valleys round Collia
Waterhole they crop out sporadically in scarps below the Cretaceous., In
the main part of the belt however, they form rounded and terraced hills
strewn with cobbles of basalt, and flat black soil plains on which outcrop
is found only in creek beds, In the area to the west of Wombungee they
form hills up to 45 metres high on which outcrop is once again mainly
restricted to scattered boulders. Vesicular and amygdaloidal varieties

form the most prominant outcrops.

Stratigraphic relationships

The volcanics lie with angular unconformity on the Precambrian
rocks, To the north of Collia Waterhole they rest on Carpentarian
Soldiers Creek Granite; north of Muldiva tin mine they rest on rocks
of the Tolmer Group., Elsewhere they lie on rocks of the Auvergne Group
with a low-angle unconformity. The surface on which the volcanics
rest is very uneven and in some places such as to the east of Ingaladdi
Vaterhole the volcanics rest in ggg@§§é¢cut in the Jasper Gorge

g

Sandstone.

The volcanics are. disconformably overlain by Middle Cambrian

TindaXl Limsshens ard Credacacus Mullamean Beds.

Litholegy and thicknsss (Figs. 29, 30)

The volcanics are mainly grey, grey-purple or grey-green coarse-
grained basalt. The top and bottom of flows are fine grained and
vesicular and amygdaloidal. Vesicles are filled with quartz, prehnite,
banded agate or green clays.

Sandstone, conglomerate and limestone are commonly interbedded

with the volesnics,
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A tuffaceous rock crops out along the eastern side of Bamboo
Creek on the northern border of the Pergusson River Sheet area. It
consists of a fing/%EZ%%ired red-brown groundmass which contains rouaded
and subangular fragments of quartz and quartzite, up to about 30 em
diameter, Small lenses of sandstone are interbedded with the tuff. The
groundmass consists of rounded and angular grains of quartz, ortho-quartzite
feldspar and sericitised pseudomorphs (possibly after feldspar) in a matrix
of iron oxide, sericite and angular elongated grains of quartz. The

texture of the groundmass "flows" round the coarser fragments.

The basalt consists of anhedral to subhedral laths and small
rhenocrysts of plagioclase, anhedral or subhedral grains of augite,
small grains of iron oxide and minor interstitial quartz and chlorite.
The grain size of the laths varies from 0.1 to 0.5 mm, the phenocrysts
are up to 1 mm long. The augite grains vary in size from 0.1 to 1 mm,
The plagioclase is andesine or labradorite and varies from quite fresh to
completely sericitised. Augite--is mostly fresh but some is converted
to fibrous mats of chlorite whichconstitutes between 10-and 25 percent of
the rock.,

Thickness: Up to about 90 metres of volcanics are exposed in the scarps
on the highway near Fig Tree Yard (Delamere Sheet area)o This is 1lying
on Stubb Formation and is overlain by Cretaceous sandstone. The maximum
proved thickness of the volcanics in the area covered by this record is

{50 metres in a bore hole about 24 km east of Delamere homestead.

Geochemistry: Geochemical analyses were made of 65 samples of Antrim

Plateau Volcanics. The results are recorded in the Appendix. Most of

the trace elements are within the normal range for the basalts,

although the Fe (iron) content for weathered samples is high. The single
sample with high Cu value (No. 69-34) came from basalt adjacent to a sandstone

interbed about 6 km northeast of Delamere homestead.
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Fig.29. Hard fine-grained basalt in creek bed 6 km south of
Innisvale homestead - Delamere Sheet area. Neg.GA/1746.

Fig.30. Basalt north of main highway near Sullivan yard -
Delamere Sheet area. Neg.GA/1778.
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Sediments interbedded with the Antrim Plateau Volcanics

Sandstone, conglomerate, chert and limestcne have been found
interbedded with the Antrim Plateau Volcanics (Barclay and Hays (1965),
Randal and Brown (1967)). In the area covered by this recordysandstone,
conglomerate, and 1imesto§ﬁgfa%§'been found, of which the sandstone is by
far the most common typ¢, None of the sediments have been named

except for the Jarong Conglomerate.

Outcrops of the sandstone offer good sites for roads and
homesteads in country which is otherwise covered by black soil developed
on basalt, Aborigines have used overhangs on several outcrops for camp
sites and rock paintings; and they have used it for the manufacture

of tools where it has been baked and indurated.

: g thegggery south of the Fergusson River

sheet areas sandsfoneiforms sporadic elongated outcrops within two major
belts each of which is up to 16 km wide and trends at about 3000° Delamere
and Innisvale homesteads lie on one of these and Ingaladdi Waterhole on the
other, The sandstone also crops out quite extensively between Wombungee
and Dorisvale homesteads along the western margin of the Daly Basin and in
the valleys around Collia Waterhole on the Fergusson River Sheet area,

The sandstone is difficult to distinguish from the volcanics on air photos
and for this reason there is possibly considerably more outcrop of it than

shown on the map,

The sandstone is interbedded with the lower flows of Plateau
Volcanics and also underlies them, Apart from the volcanics it lies
on rocks rahging from Lower Proterozoic Noltenius Formation to the
Adelaidean Angalarri Siltstone, On the Delamere and southern part of the
Fergusson River Sheet areas it commonly forms elongated lenses within
the volcanics up to 30 metres thick, 3 km wide and several kilometers long.

They generally strike about 3000,

The deposits of sandstone between Wombungee and Dorisvale
homesteads and near Collia Waterhole are somewhat different in form from
those to the south, The sandstone generally occurs as numerous, thin
(0.6 to 15 metres) and rather extensive sheets interbedded with the
volcanics. In these areas conglomerates are only found below the volcanics

whereas on the Delamere Sheet area they are interbeddedwith them.
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Alcong the western edge of the Daly Basin on the Fergusson River
Sheet area the sandstone occurs as scattered thin deposits lying on the
VWaterbag Formation.

The majority of the sandstone is light grey or cream and weathers
to red-brown. It is generally blocky or massive but tends to have a
parting along the foreset beds; it is thin to medium bedded, medium to
coarse grained, and well (or moderately) sorted. Up to 20 percent of soft,
white, brown, and black grains are visible. Many outcrops are very
friable with honeycomb weathering and case hardening; whereas others are
hard and indurated pogsibly due to metamorphism by overlying basalt flows.
Cross—bedding is ubiquitous in the outcrops on the Delamete Sheet area;
units are up to 6 metres thick and are generally of the planar-grouped type
although trough cross-beds also occur., The dip directions of the foreset
beds are mostly between about 240o and 3400. On the Fergusson River Sheet
area the bedding is indistinct and cross-bedding is uncommon or entirely

absent,

In thin section the rock contains grains of quartz (60 to 70
percent), plagioclase and microcline (up to 5 percent), coarse and fine
siltstone €up te 15 percent) fine chert (less than 5 percent) a brown
semiopaque mineral possibly limonite (one or two percent) and accessory
tourmaline, The grains are rounded, from about 0.1 to {1 mm in diameter
and well sorted. The quartz has wide syntaxial rims separated from the
original grain by a sheath of brown mineral (possibly limonite) and clay,
The feldspar is either fresh or severely altered. The coarser siltsione
consists of angular grains of quartz and feldspar up to 0.05 mm long in
a matrix of clay, sericite and limonite. The finer siltstone consists cf
sericite, limonite and fine quartz. Both the siltstones are typical of
types found in the Angalarri Siltstone. The grains are widely separated
and the matrix or cement forms up to 20 percent of the rock. The harder
rocks are cemented by quartz whereas the ofter ones have a matrix of clay
(most of which is removed in the section making process). One specimen

taken from a sandstone dyke in the basalt had a cement .of fine chert.



Sandstoneoayke°in basalt of the Antrim Plateau Volcanics.
About 100 m. north of main road 4 km east-north-east of
Sullivan Yard, Velamere Sheet area. Neg.GA/1776.

Typical outcrop of aeolian(?) sandstone interbed of
Antrim Plateau Volcanics. 16 km north-east of J41 Yard,
Delamere Sheet area. The outcrop is about 6 m.high.

Neg. GA/1189.
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Randal and Brown (1967) describe a thin section of an indurated
sandstone at the base of a basalt flow in which the quartz cement contains
abundant needles and short prisms of an orthorhombic mineral probably
mullite.

The high content of feldspar;clay, 8ilt and opaque grains
distinguish the sandstone from almost all other sandstones in the district,
In many places the>sandstone-and its associated conglomerate form low
vertical cliffs and quite commonly crop out as well defined small mesas
and stacks. On the Delamere Sheet area the ubiquitous cross-bedding and the
discordant relationships between the sediments and the volcanics are very

distinctive,

On air photos the small mesas, stacks and ¢liffs are diatinctive
where they are big enough to show up, also the grourd underlain by sandstone
tends to be slightly darker than that underlain by the volcanics. However,
in some places, especially on the Fergusson River Sheet area it is only
possible to differentiate the sediments from the volcanies (and other

underlying formations) by field investigation,

The elongated lenticular deposits of sandstone may either be
infilled channels or ridges which have been surrounded and overlain by
basalt. In support of the first theory both volcanics and sandstone lie
in a channel cut in the Jasper Gorge Sandstone 6 km north of Ingaladdi
Waterhole showing that some form of channel cutting agency (presumably rivers)
was active not long before and so possibly during the diffusion of the
volcanies, Most of the evidence however, supports the view that the _
sandstone was deposited as ridges and mounds, Randal and Brown (1967)
describe deposits of the sandstone in the vicinity of Delamere homestead
in which the sandstone - basalt interface dips under the basalt and in
which the basalt lies on the bedding surface of the sandstorne, They
support the view of Barclay and Hays (1965) that the sandstone is aeolian
and suggest that the deposits are longitudinal dunes. They cite the
following evidence for the aeolian nature of the sandstone: the large-
scale cross~beds, the good sorting, the lack of pebbles, the occurrence
as mounds and ridges, the sharp and little disturbed contact between the
sandstone and the overlying basalt and the partial melting of a narrow
zone of the sandstone at the contact indicating that the sediment was
dry. They also report shallow elongated ridges and furrows on the surface
of the sandstone below the volcanics apparently caused by the viscous drag

of the lava moving over the surface,



~130-

The remarkable parallelism of all the deposits is strong
evidence of the dune origin theory, since only the wind direction is likely
to be such a uniform influence over such a large area. However, the high

percentage of clay grains is not typical of aeolian deposits.,

Twenty nine kilometres soutlwest of Willeroo homestead an
elongated lenticular sandstone is overlain by a thinner but more extensive
sheet of basalt conglomerate., For many miles past the s outh-west limit
of this conglomerate the horizon at which it occurs is a very prominent
bench and the basalt forming this bench contains sandstone dykes, It is
probable that the bench is an 0ld land surface and since it lies above the
sandstone lens it is possible that the latter was an infilled channel
in the land surface,

Sandstone dykes: In several places the basalt beneath deposits of

sandstone contains dykes of sandstone, These are generally straight,

more or less vertical and from a few mm to 2 metre or more wide., The
sandstone in them is similar to that in the overlying deposit., However,
instead of having syntaxial rims, the grains are separated by fine quartzite.
The sandstone probably filled cracks in the basalt,

In several places the dykes are severely contorted into tight
folds. It seems probable that this sand, probably wind blown, was
incorporated in the basalt while the latter was still at least semi-
liquid. (Fig. 31),

Conglomerate: In several places conglomerate is associated with the
sandstone or is in a similar stratigraphic position., One of these
conglomerates crops out in the vicinity of Collia Waterhole and has been
differentiated as a separate f ormation, the Jarong Conglomerate, Three
other types of c onglomerate have been found: chert conglomerates

basalt conglomerate; sedimentary breccia.

A small amount of chert conglomerate crops out near Pandanus
Springs.(29 km south-west of Willeroo Homestead on the Delamere Sheet area)
and underlies the typical sandstone. It consists of fragments of chert
and highly altered basalt, in a matrix of indurated sandstone. The chert
is red; yellow and white and is in subangular to subrounded fragments
ranging in size from 1 cm to 30 cm. The matrix is a fine cherty material
containing 40 to 50 percent of subrounded grains of quartz with minor
feldspar and limonite. Randal and Brown (1967) report a barite or celestite
cement in places., The basalt fragments consist of a ferruginized alteration

product, possibly of glass, with laths of feldspar partially or whoily
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replaced by calciﬁe. The large lumps of chert are similar to the cherty
matrix and appear to grade into it. Several of them contain lath-like
structures only visible in plane light suggesting that they are lumps of
basalt completely replaced by chert,

Basalt conglomerate consists of lumps of basalt, mostly vesicular,
in & sandstone or clay matrix. It has been found in two areas, one
is around the main highway 29 km south west of Willeroo homestead and
the other extends from 1.5 to 13 km east of Delamere homestead.

In the former area the conglomerate overlies interbedded
sandstone, About 7.5 metres of the conglomerate is exposed. It consists
of rounded lumps of vesicular basalt from a few centimetres to at least
60 cm in dismeter set in a matrix similar to the sandstone. The basalt
forms up to 80 or more percent of the rock. In places there is so little
sandstone that it is difficult to tell whether the sandstone is the matrix
of a conglomerate or is a sandstone dyke. A similar r ock crops out 1.5
km east of Delamere homestead. Thirteen kilometres east of the homestead
the basalt is overlain by 6 metres of a conglomerate consisting of lumps
of basalt up to a metre in diameter, rounded to angular and of wide
variety of types including vesicular and non-vesicular. The matrix is
soft and clayey. Overlying this conglomerate there is 12 metres of a similar
rock with a hard matrix similar to the sandstone., The sandstone alsc forms
lenses from 5 to 60 cm thick in the conglomerate and overlies the whole

deposit,

A sedimentary breccia associated with the sandstone crops out
in the areas between the Twins and Wombungee, between Wombungee and
Dorisvale and 5 km north west of dollia Waterhole on the Fergusson River
Sheet area, At all the outcrops inwestigated the breccia underlies the
Antrim Plgteau Volcanies. It is probabdbly an extension of the Jarong
Conglomerate, It consists of angular slabs of sandstone and minor siltstone]
from a 0.6 to 25 cm long, The matrix is identical to the sandstone. Where
the breccia or sandstone overlies the Angalarri Siltstone it contains
numerous small fragments of the latter. The thickness of the treccia

ranges up to about 4.5 metres,
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Limestone: Six kilometres south-west of Mount Preda on the Fergusson River
Sheet area flaggy to bloc@urple and grey limestone crops out interbedded
with weathered basalt. The limestone is finely-oolitic and crystalline.
Stromatolites are abundant in the beds which total about 7.5 metres in
thickness. Near the top of the sequence the limestone becomes flaggy and
even fissile, and thin shale bands appear. Limestone pebbles were seen
enclosed in the overlying basalt., The limestone is restricted to this

area only.

Jarong Conglomerate

The Jarong Conglomerate is a new name; it refers to a locally
distributed boulder conglomerate at the base of the Antrim Plateau

Volcanices,

Distribution: The Jarong Conglomerate crops out to the south and west

of Collia Waterhole on the Fergusson River Sheet area. Its areal
distribution is very limited; it covers only 20 square kilometres. Further
small outcrops of the conglomerate occur 16 km south-west of Collia

Waterhcle and 5 km north-east of Wombungie.

Derivation of name: The name is taken from Jarong Spring, which lies
10 km west of Collia Tinfield, The type area is a hill 5 km south-east
of Collia Tinfield (Lat. 14°24'S, Long, 130%55'E). No sections were

nmeasured as the unit is very variable in both thickness and lithology.

Stratigraphic relationships: The Jarong Corglomerate unconformably

overlies the Angalarri Siltstone over much of its area of outecrop. It
also overlies the Soldiers Creek Granite. The conglomerate is overlain
conformably by Antrim Plateau Volcanics and unconformably by the
FHullaman Beds of Cretgceous age.

The relationships of the unit to the sandstone interbedded with
the volcanics are obscure, It appears in places to overlie the sandstone
but nowhere is the reverse true. It is probably a local, lateral
equivalent to part of the sandstone. The Jarong Conglomerate is prcbably
equivalent to the Witch Wai Conglomerate as defined by Walpole et al,
(1968) on the Pine Creek Sheet area,
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Lithology and thickness: This unit may be lithologically termed a
petromict conglomerate (Pettijohn 1957). Although it has a restricted
extent and thickness, many of its features are similar to the larger,

better known c onglomerates of this type.

In the type area 3 km south east of Collia Tinfield, the
conglomerate forms the lower scarp of the hill, in which about 15 metres
are exposed. The conglomerate grades dowrwards into sandstone with
pebbly and conglomeratic interbeds. The sandstone is a light-brown, flagey
to massive, medium-grained rock containing up to 5% feldspar. It shows
poor sorting, has sub-angular grains and is cross=bedded in parts,

As shown in Figure 33 pebbles are randomly distributed in an otherwise
uniformly—grained, cross-bedded sandstone with very little disruption
of bedding.

The:conglomerate itself consists of poorly sorted clasts,
which range from pebble size up to boulders 60 cm in diameter, in
a medium-grained sandstone matrix. The clasts are commonly rounded to
sub-rounded, only the shaly or schistose inclusions being angular,
Quartzite and sandstone form about 9% of the clasts with schist, dolomite,
granite and chert making up the remainder. The conglomerate is very
massive and widely jointed. These joints cut across large clasts as shown
in Figure 34. When found as isolated boulders, these roughly hemispﬁerical
clast resemble facetted glacial erratics, The sequence in the type area is
about 60 metres thick.

Directly east of the type area at the scarp edge of the valley,
the Jarong Conglomerate crops ocut at a higher topographic level and is

only about 3 metres thick.

A thick sequence of sandstone and conglomerate (about 75 metres)
crops out 24 km northeast of Jarong Spring. The boulders in the conglomerate
are more varied in lithology than in the type area; Berinka volcanies,
possible Bullo Sandstone (as found on the Auvergne Sheet area), and
granite are ¢ ommonly found as large round boulders, Quartzite and sandstone,
both commonly cross—bedded, form about 80% of the clasts. Minor pink to
grey crystalline dolomite boulders with chert nodules and large
stronatolites are also found. The matrix and underlying sediment axz a
red-brown, feldspathic, medium to fine-grained, poorly-sorted sandstone.

The sandstone is interbedded with better sorted, friable qudrtg
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sandstone which contains 10-15 cm pebble bands in places. The sandstone
ig ripple marked and contains hematite-rich spots. It may be laterally
equivalent to the sandstone which is extensively interbedded with the

volcanics in the Wombungi-Dorisvale part of the Sheet area.

Abcut 0.8 km further east from this locality, a small knob of
Jarong Conglomerate rests unconformably on Séldiers Creek Granite., The
rock consists 6f numerous rounded to sub-rounded clasts in a poorly
sorted matrix of angular fragments of quartz, mica, feldspar and clay
minerals; At this locality aboiit 75% of the clasts are quartzite and
sandstone, some {0 granite, the remainder are chert, shdle, pebbly

sandstone and chlorite and mica schist;

Sixteen kilometres south-west of Collia Waterhole the

conglomerate is conformably overlain by Antrim Plateau Volcaniecs, Thé congloﬁefate -

consists of rounded to sub-angular sandstone pebbles, up to 3 mm in
diameter, in a matrix of medium-grained, poorly sorted sandstone with up
to 5% feldspar., An isolated granite boulder was found in the conglomerate,

Five kilometres northeast of Wombungee a similar conglomerate,
interbedded with sandstone, crops out. Angular slabs of sandstone rest
in a vhite to light-grey, blocky, medium-grained sandstone matrix., This
moderately sorted sandstone matrixz, which contains 2-3% feldspar, is
composed of sub-angular sub-rounded quartz grains. The interbeds average
about 0,5 metres in thickmness.

The general attitude of the beds is not easily determined.
Generally they appear to be flat-bedded except in the small knob 3 km
north-cast of Jarong Spring where elongate pebbles are alinged into bands
which dip 250 to the SSW. This is presumed to be a local depositional
dip since the lower contact of the unit with the granite is horizorntal.
Distinguishifig fédtures: This unit is best recognized by its stratigraphic
position and lithology. It underlies the Antrim Plateau Volcanics and
yoverlies Precambrian rocks, and may poésibly be termed & basal Cambrian
conglomerate. Its clasts are well rounded (c.f. Henschke Breccia) and
show a wide range of origin., Its matrix shows similarities to the sandstone

interbedded with the volcanics in places,

On aerial photographs the unit is represented by a soft, medium-
toned pattern giving well rounded topography. The pattern is similar to
that of a siltstone,



Fig.33. Rounded quartzite and sandstone boulders erratically
distributed in cross-bedded sandstone of darong
Conglomerate, 3 km southeast of Collia Waterhole.

Neg. GA/1458.

Fig.§4. Joint Plane in the Jarong Conglomerate cutting across
clasts. Locality as for Fig.33. Neg.GA/1463.
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Palaeogeo hic significance: The Jarong Conglomerate lies at the ba;e” :
the Antrim Plateau Volcanice which are unconformable on the Precambriak’s™

sequence., This factor together with the poor sorting, steep depositional

dip and general distribution of the lithology, suggests that the conélomerate
had a continental origin. Its location around the Coliia Fault strongly
implies that the fault was a scarp at the time of deposition of this unit,
The sediments would have been derived from high areas to the north and

eas? of the fault. Some features of the deposit, e.g. pebbles in cross--

bedded sandstone, point to a flash flood origin in part at least,

DALY RIVER GROUP

This group includes two formations, namely, the Tindal Limestone
and the Jinduckin Formation., They were not studied indetail during this
survey, but it became apparent that an area previously regarded as Precambrian
is in fact Lower Palaeozoic Jinduckin Formation. The evidence for this

is presented below,

Jinduckin Formation (013)

The Jinduckin Formation was originally named by Randal (1962),
as a constituent formation of the Daly River Group, overlying Middle
Cambrian limestone in the Daly River Basin. In 1968 rocks previously
mapped as Waterbag Formation (Randal9 1962) in an area of about 650
sq km, south-east of Dorisvale, and in a strip between the Dorisvale
Fault and established Jinduckin Formation 24 km north-west of Dorisvale,

were remapped as Jinduckin Formation,

The following comments refer only to this remapped area
since the rest of the formation was not examined by us. For further
information about the unit and its distribution, reference should be
made to Randal and Brown (1967) and Walpole et al (1968),

The redefinition of the rocks in this area was made on the

bagis of:

(a) their lithological affinities with established Jinduckin

Formation,

(b) their tectoniec setting and stratigraphic relationships
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(a) Lithology of the Jinduckin Formation

In the area under discussion the Jinduckin Formation is exposed
in a hill slope below a capping of Cretaceous sandstone and Cainozoic
laterite, Its base was not seen., The lower 36 metres consists of thin
dolomite interbeds in a predominantly purple-red dolomitic siltstone,
This is overlain by about 18 metres of brown friable blocky sandstone,
and about 45 metres of interbedded blocky to massive dolomite and shale
and thin sandstone., The shale typically weathers to a grey "rotten®
appearance, possibly partly due to its calcareous tufa covering. The
shale becomes more arenaceous upwards and over about 15 metres is finally
replaced by a brown very fine to medium-grained well sorted, flaggy
ferruginous sandstone., The ferruginous sandstone has thin interbeds in
some areas consisting of ochreous yellow-brown fine siltstone., This

siltstone reaches about 70 metres in thickness.

At least 30 metres of interbedded medium to fine-—grained
sandstone-and blocky dolomite overlie this sequence and are the youngest

beds seen,

The following section was measured on a prominent spur formed by

Jinduckin Formation 6 km due south of Dorisvale homestead.

Thickness Muliaman Beds
in metres
45.7 Slope largely covered by scree of laterite and overlying

sandstone, also by blocks of ferruginous sandstone of the

type exposed below. Along strike from the section line khaki,
light-yellow-brown fine siltstone to mudstone interbedded with
bands 0,6 to 1.2 metres thick of friable pinkish-brown,
sericitic, massive fine-grained sandstone. Minor halite casts

4,6 A series of benches, 0.6 to 1.2 metres thick of sandstone bands
of the type described in the underlying bench, Between benches
0.9 to 1.2 metres of probable siltstone poorly exposed

3.0 Bench of sandstone friable, reddish=brown, ferruginous, fine to
medium-grained, well sorted. Varies to light brown siltstone,
pockmarked and sericitic, and containing some muddy patches,

19,8 Slope largely scree covered with ferruginous sandstone., Minor

dolomitic, grey, fine-grained sandstone. Interbeds of dolomitic

siltstone and bands up to 1.2 metres of sandstone: reddish
and brown, massive, fine-grained, well sorted, ferruginous and
commonly leached, suggesting that possibly a carbonate matrix
hasbeen removed.
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7.6 Grey dolomitic siltstone intercalated with thin to massive brown
siltstone. Thin dolomite interbeds

1.2 Dolomitic sandstone: grey-purplish, thin-bedded to massive,
fine-grained

0.6 Thin-bedded flaggy dolomite

6.1 Hassive reddish-brown dolomitic siltstone. Minor grey spotted,
and grey dolomite interbeds,

9.1 Numerous grey-buff flaggy dolomite bands up to 0.6 metres
thick, intercalated with fine-grained dolomitic sandstone and
dolomitic siltstone. Minor small chert lenses and nodules in
the dolomite, '

Total 97.7 m minimum Base of hill

he
Sequences in/%induckin Pormation similar to this section were

noted in two other areas south of Dorisvale.

About 11 km west of Kathleen Falls . == - 24 metres of thin-
bedded grey and grey-pink flaggy dolomite is interbedded with chocolate-
brown dolomitic siltstone, This is overlain by up to 18 metres of a
reddish~brown, ferruginous, fine to medium-grained, well sorted, pock-

marked and apparently leached sandstone,

Apparently higher in the sequence, only 3 km west of Kathleen
Falls interbedded thin bands of laminated dolomite and flaggy dolomite
(both associated with chert), dolomitic siltstone and beds up to 1.5

metres. thick of the light-brown, fine-grained, ferruginous sandstone
¢xop ek, v e

Just east of the Dorisvale Fault 19 km south-south-east of
Dorisvale the sequence consists of about 30 metres of bands of dolomite
(7.5 to 20 cm thick), which contain chert, intercalated with reddish
and grey dolomite siltstone. This predominantly carbonate Sequence
grades upwards over about 36 metres into a fine-grained, redéish
sandstone, which is notably massive, friable and seemingly leached. )
This sandstone is interbedded with ochreous yellow and reddish brown silty
mudstone for topmost 18 metres of the section., The Dorisvale Fault is
marked by a 5 metre wide reef of silicified fault breccia in this locality

and the beds immediately adjacent to the fault dip at up to 700.
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North-west of Dorisvale homestead the basal silistone member is
not exposed. The middle carbonate section is however well exposed in the
valleys of Homestead and Whiskey Spring Creeks, A large strike fault repeats
the section eastwards in Homestead Creék valley. The carbonate sequence is
capped by 70 metres of red-brown flaggy, thin to medium-bedded, sandstone
which is composed mainly of sub-rounded quartz and chert fragments and

exhibits good sorting.

Above the sandstone there is about 30 metres in which pale-grey
blocky, medium~bedded crystalline dolomite is interbedded with the sandstione.
The d olomite contains a few collenia-type stromatolites and isolated bands

of columnar stromatolites. Some calcareous silistone is also present,

These sequences near Dorisvale compare favourably with the log
of a bore 51 km south of Katherine (BMR Scout Hole, Katherine No. 1) which
passes through the Jinduckin Formation (Randal & Brown, 1968)., It is
described as having an upper 24 metres of red-chocolate brown siltstone
with interbeds of well sorted very fine to fine-grained sandstone, This
grades downwards into grey silty dolomite and dolomitic siltstone contain-
ing interbeds of dolomité with associated chert, The sandstone content

decreases. to nothing in the lower most part of the unit.

Spotted dolomitic siltstone with interbedded dolomites alse
occur in the Byhoée  Formation west of the Dorisvale Fault - where
they were previously mapped as Waterbag Formation, However the interbedded
sandstone which dominates the upper part of the sequences described above,
is characteristic only of the Jinduckin Formation in this area. The
sequences south-east and north west of Dorisvale are apparently non-
fossiliferous, but fossils of Lower Ordovician age have been identified
24 km north-east of Dorisvale (Opik, 1968), They occur in the sandstone
in the upper part of the formation, possibly higher than is represented
near Dorisvale, M.C., Brown (B.M.R, pers., comm,) considers that the
lower carbonate part of the Jinduckin Formation, which conformably overlies
the Middle Cambrian Tindall Limestone, is of Cambrian age, and that only

the uppermost part of the formation is of Lower Ordovician age.
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~ (b) Tectonic setting and stratigraphic relationships

«

In 1968 the Dorisvale Fault was recognized. This is a major

fault, whose southern and northern portions on the Fergusson River Sheet
area divide the Precambrian rocks to the west from the Palaeozoic rocks
forming the Daly River Basin to the east, 1t therefore effectively forms
the western margin of the Daly River Basin and may have been active during
its sedimenf;tion, The occurrence of Waterbag Formation to the east of
the fault as mapped by Randal (1962) did not appear to fit the general
relationships, A re-examination of the rocks of the so-called Waterbag
FPormation showed that they had a similar attitude and lithology to rocks
mapped as Jinduckin Formation to the north and south. Furthermore
although no actuasl contact between the so-called Waterbag Formation

and the Tindall Limestone was seen, hitherto unmapped nearly horizontal
Tindall Limestone crops out near the track 3 km south-west of Dorisvale
homestead, and lies at a lower topographic level than the surrounding
slopes of nearly horizontal so-called Waterbag Formation. TheiaaaQIusion
of this mapping is that the so-called Waterbag Formation is younger than
the Tindall Limestone and is part of the Jinduckin Formation.

MULLAMAN BEDS

Extensive outcrops of fldt-lying Lower Cretaceous rocks first
deseribed by Brown (1895)9 were named the "Mullaman Group" by Noskes
(1949), subsequently, modified to Mullaman Beds by Skwarko (1966).

The Mullaman Beds crop out extensively on the eastern part of
the Delamere Sheet, and are described by Skwarko (op. cit,) and Randal
and Brown (1967). Further extensive outcrop of the beds occurs in the
central west of PFergusson River, and central east of the Port Keats,
Sheet areas (viz., the Wingate Plateau)., Scattered mesas capped by
Mullaman Beds occur throughout much of the remainder.

' The Mullaman Beds directly overlie the Pinkerton Sandstone
along the scarp near Mount Kukpalli, in the Coolamon area, and also
in the Collia area. Along the Mount Kukpalli scarp they are exposed in
the cliff as a .° s massive reddish sandstone, flat-lying and generally
capped by laterite, Where the underlying Pinkerton sandstone is also
flat=1lying, and occurs a§ &imilar cliff forming sandStone, it is extremely.
difficult to distinguish between the sandstone éfifhe two units, Fié&ré 35
shows Mullaman Beds unconformably overlying gently dipping Saddle Creek

Formation,
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On the Wingate Plateau, and in most of the scattered outcrops,
the Mullaman Beds are only a thin capping, generally between 10 and 30
metres thick, overlying a variety of Precambrian formations, Capping a
mesa 10 km, southeast of J41 Yard, on the Delamere Sheet area, is 35.4
m of Mullaman Beds. This consists of a basal medium to coarse-grained
friable quartz sandstone 19.2 m thick. Above this is 16.2 m of friable,
mottled, clayey sandstone with a silicified capping. The whole sequence
has been affected by deep weathering processes associated with laterite
formation. In almost all instances the Cretaceous rocks were found to
be affected in this manner, and some showed almost complete lateritic .
profiles, with several feet of nodular or pisolitic laterite capping a
mottled and leached horizon at least 30 m thick.

12 ¥m north of Tom Turner's Crossing, near Flood Hill, on the
Port Keats Sheet area, is about 5 m of white sandstone, overlain by 1 m
of ferruginous sandstone. The sandstone is fine to medium grained, with
some coarse grains and is an orthoquartzite. It is probably basal
Mullaman Beds, |

In neafly every outerop, ‘the Mullaman Beds comprise leached
ferruginous, or silicified kaolinitic siltstone and claystone as well

as sandstone,

Laterite

Cape Ssoth
Laterite crops out extensively on the Port Keatsw/Fergusson
River and Delamere Sheet areas, Most plateaux, and many mesas and buttes

throughout the area are capped by laterite,

Lithology and thickness: The laterite profile is in nearly every case

developed on shale or claystone, and argillaceous sandstone and siltstone
of the Cretaceous Mullaman Beds., In most cases these rock types are
probably within the pallid zone of the laterite, and originally may have
been more arenaceous, The ferruginous zone of fhe laterite profile

is generaily only 1.5 to 3 metres thick. Few observations were made of
mottled and pallid zones; but the profile is probably over 30 metres
thick in places. Where the laterite passes into a mottled zone the
original nature of the sediments is still recognizable, as their structure
has not been entirely destroyed. In a number of localities it is not clear
whether Cretaceous or older beds have been lateritized. On the Delamere
Sheet area the Antrim Plateau Volcanics and the Angalarri Siltstone may

both have been subjected to lateritization.



Fig.35. Mullaman Beds overlying Saddle Creek Formation, 13 km
north of Mount Kukpalli, Delamere Sheet area.

Neg.GA/1183.
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Throughout the area the plateaux have accordant summits, up

to 300 metres above sea level near Bradshaw, and 180 to 240 metres over

much of the rest of the area, These plateaux are the remnants of an ancient

land surface, - ... iy L ... called the Tennant Creek Surface by Hays
(1967). The same surface has been called;the Bradshaw Surface by Wright
(1963)., Another surface, between 15 and 30 metres below the Tennant
Creek Surface, is known as the Wave Hill Surface (Hays, op. cit.).

This is characteristized by detrital late#iteglbmnants of this surface

occur in the area mapped.

No laterite occurs on the Precambrian sandstone which are
truncated by this the Wave Hill surface. However, in many cases the
sandstone is very friabdle, and—enriéhed in iron, especially along
joints, Hays (op. cit.) considers that these rock types were not

suitable for a true ferruginous laterite to develop.

Table 4 contains analyses of laterites from several localities.
In general, they are low in iron and aluminium, and high.in silica, and

therefore are not highly regarded prospects. for Alumina,

Superficial Deposits

Czs: This includes a variety of residual soils, as well as some

alluvial and most colluvial deposits, Soils developed on the

Proterozoic sandstones are generally skeletal very sandy or loaamy soils,

The Angalarri Siltstone is in places masked by relatively thick (25 metres)

residual soils, which are generally of fine silty texture.

Scree and very low angle slope deposits are deweloped at the
base of scarps, and these include gravels and some sand and siit

deposits, cut by numerous small gullies,

Czb: Black soil is developed in many places as a residual soil on
basalt on the Delamere Sheet area; it also cccurs as alluvium near the
southern margin of this sheet, Some areas of black soil occur within
swampy areas on the Port Keats and Cape Scott sheet areas, but have been
included with the Qa, |
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TABLE LATERITE ANALYSES

parts per million

Reguizlt):;ed \ 11;\1:;11»:: r;,‘,o; A;.‘,O, s;o2 T;Oz Cu Pb Zn Co Fi cd - Or Mn e%‘e
Amdel: Report No, AN22559/69

- 68.77.194 X100 42,0 6.6 .40,7 0.61 T4 3 45 30 35 5 80 -]

" 105 X222 41.0 17.1 32,1 0,67 10 50 10 15 15 5 30 2

" 196 X331 54,7 83 25,5 0,37 10 45 130 70 60 10 45 140

* 200 B161 85.0 1.0 3.2 0,03 5 95 1600 320 250 15 30, 5300

204 E29568 48,3 14,9 24,6 . 0.61 5 70 15 20 30 100 220 - 20

. 202 E158 40,9 9.5 39.4 0.58 . 10 50 15 20 20 10 150 50

® 203 E318 51.0- 13.8 20.7 0,78 10 60 15 25 15 10 160 100

» 204 . E296C 57.6 13,1 15.9 0,69 5. 80 15 20 . 15 10 40 10

~ 206 1130 43.8 10.0 35.9 0,63 15 60 . 20 25 10 10 140 5

* 206 Y78 4401 14.1 27.5 0.84 5 40 20 25 10 10 240 20

" 207 Y8 36,7 4.7 50,6 0.44 10 45 15 10 10 120 10 ]

= 208  YHB 50.1 9.3 27, 0.44 5 ° 60 10 25 5y 10 220 10 ;

* 209 Y46 50,9 °  10.5 16.3 0.50 5 66 15 25 10 10 570 25

210 Y1663 34,1 . 15.4 . 39.6 0.68 5 55 15 . 20 5. 5 250 80
P21 Y223 36,4 10,2 41,0 0,34 30 70 15 30 15 10 350 170

= 335 w118 46,3 15.9 25,1 0,52 5 70 70 35 10 10 20 150

W36 W9 47,2 . 15.6 242 0.58 5 60 o 25 15 10 360 5

" 37 vi21 41.9 10,0 36,3 0,41 5 65, 10 - 25 15 10 400 5

. 338 w282 38,4 20,2 26,2 0,75 5 65 . 10 25 20 5 310 5.

- 339 X165F 13.4 16,7 56.8 0,94 107 25 15 - 10 15 g 35 5
B.M.R.i lab, Report Ne, 105, 1969,

68,77,200 .  Ei6t 79 6.6 1.6 15 108 640 8.8 193 1.6 100 5000 55

21

U w282 30 9.3 52,2 2,5 10 9.8 6.8 3 0,5 350 12,5

Ko, 68,77,200 (B161) 18 a brecoia oontatning probable Crotacsous sandstons, silorete and Antrim Plateau Voloanios,

This is either a laterite or a gossan,
y
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Qt: River terrace deposits, believed to be of Quaternary age,
occur marginal to the Victoria River on the Delamere Sheet area, They

are about 10 metres above the present low river level, and in some areas

" are being actively eroded by small streams. They consist of laminated

fine sand and silt,

Qes: Light toned areas along the coast are probably the remnants
of Pleistocene strand lines and have been delineated on the maps of
Port Keats and Cape Scott,

Qac: This unit includes coastal mud and silt flats,
Qas Present day alluvial deposits include the swampy country on

the Port Keats and Cape Scott areas., Such areas are predominantly

of black alluvium with some silt and sand,

GEOPHYSICAL WORK

Gravity

A regional reconnaissance gravity survey was carried out over
a large part of north-west Australia in 1967.. The information obtained
was compiled andAinterpreted by the Geophysical Branch of the Bureau of
Mineral Resources, (Whitworth 1970), We have adapted relevant parts of
Whitworth's interpretation and his gravity map (Fig. 36).

The area has been-divided into a number of geophysical provinces.
a., The Wangites Regional Gravity Ridge roughly corresponds with the Pine
Creek Geosyncline and Fitzmaurice Mobile Belt. On the Port Keats Sheet

area the south-east boundary of the gravity ridge corresponds closely
with the Victoria River Fault; and the western boundary corresponds
with the north-trending Moyle River Fault which is the eastern boundary
of the Bonaparte Gulf Basin, Although the crest of the gravity lies
over Palaeozoic rocks, these only constitute a thin layer of sediments
overlying the Proterozoic basement, It is suggested that the gravity
high has been produced by densification of crustal rock by intense
metamorphism, although it may be significant that sills of basic rocks
are quite common in the area covered by the gravity ridge. The feature
dies out to the south west at the boundary between the Port Keats and
Auvergne Sheet areas; this may be due to a decreasing degree of

metamorphism in this direction,
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b. The Bonaparte Regional Gravity Depression corresponds quite closely

with the Bonaparte Gulf Basin, However it is not knmown what causes

the intense gravity high in the centre of the depression, The centre
of the gravity low a few kilometres from Port Keats mission corresponds
closely to the centre of a structural basin which was delineated by

seismic work,

c. The Tipperary Regional Gravity Low is a fairly small amplitude
feature which roughly corresponds to the Daly River Basin. It has

indistinct boundaries with the Viectoria Regional Gravity Shelf, and the
Dunmarra Regional Gravity Low which is the south eastwards extension

of the Tipperary Low, The axis of the gravity low is to the west of
the axis of the basin and appears to have been influenced by the
presence of the Soldiers Creek Granite., The gravity survey results
suggest that the Proterozoic, as well as the Palaeozoiec, sediments
become thicker southward across the basin thus showing that the basin

may have been in existence during the Precambrian.

d. The Marrakai Gravity Plateau to the north east of the Daly River
Basin, is a relatively simple province particularly considering that
it overlies a Geosynclinal area. It is of much lower-intensity than
the Wangites Ridge to the west, Its geological significance is uncertain.

However it does suggest that density contrasts within the area are small.

e, The Victoria Regional Gravity Shelf is a vaguely defined province

with small gravity variations and few structural trends. It corresponds
with the Sturt Stable Block. It may be relevant that there is a reiatively
high gravity value in the vicinity of the abrupt structural domes in

the south-west corner of the Delamere Sheet area; and alsc that there

is a linear gravity feature which coincides with a nerth-north-west-trending

system of faults in the west of the same sheet area,

A more detailed gravity survey of the areas underlain by the
Bonaparte Gulf Basin on the Port Keats and Cape Scott Sheet areas was
undertaken in 1966, It was carried out in conjunction with a seismic
programme by the Compagne Generale de Geophysique (Australian Aquitaine
Petroleum, 1966) and the results correspond closely with those of the

regional survey.



Fig. 36. PRELIMINARY BOUGER ANOMALIES AND GRAVITY
FEATURES

(1967 Helicopter Gravity Survey)
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Aeromagnetic surveys

Several aeromagnetic surveys have been flown over the region
by the Bureau of Mineral Resources. The western part of Port Keats
Sheet area was covered in 1958, The eastern half of the same sheet
area and the western half of the Fergusson River Sheet area were
coveréd in 1956 at the same time as the radiometric surveys. The whole
of the Delamere 1:250,000 Sheet area was covered in 1966-67. All the

surveys were flown on lines one mile apart.

Over most of the area the contour pattern is very simple,
The few anomalies that do exist do ndt appear to be produced by the
Carpentarian-Adelaidean sediments, but by the Lower Proterozoic -
Archaean basement below them. The Antrim Plateau Volcanics, on the
other hand, do producevsome small variations, On the Port Keats Sheet
area the Moyle River Fﬁult produces an obvious discontinuity in the
contour pattern. Some of the outcrops of gabbro produce small anomalies.
One linear positive anomaly in the centre of the eastern part of the
sheet area is located over a thin sill-like intrusion of granite in
the Chilling Sandstone,

Seismic work

In 1966 a seismic survey was carried out over the Palaeozoic
rocks to the east of Port Keats Mission for Australian Aquitaine
Petroleum Pty. Ltd. by Compagnie Generale de Geophysique (A.A.P., 1966).
This confirmed the position and size of the Moyle River Fault and also
detected several major and minor branches of the fault. Also produced
a contour map of four horizons within the Palaeozoic sequence showing a
structural low near Port Keats Mission which c orresponds with the centre

of the negative Bouguer anomaly.

Radiometric Survey

. A reconnaissance airborne scintillometer survey was made over
the eastern half of the Port Keats and western hglf of the Fergusson
River Sheet areas, The results of the survey are referred to in the

section on Economic Geology.
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STRUCTURE

Tectonic Units

The four sheets mapped in 1968 included a wide range of tectomic
environments. A number of basic tectonic units can be distinguished in
the area (Pig. 37). They are:- Arc;haean basement; Pine Creek
"Geosyncline®; Intrusive Igneous Rocks; Fitzmaurice Mobile Zones
Sturt Block; Tolmer Group; Palaeozoic and Mesozoic Basins, The units
approxima?ely correspond to regional geophysical gravity anomalies,

Generalized structures within these regions is shown in Fig., 39.

Archaean Basement

The Archaean Basement lies to the north-west of the Pine Creek
"Geosyncline®” but is only exposed in close association with early
Carpentarian "granite" and gabbro. It may underlie parts of the Sturt
Block but this remains unproven. Folding is very inténse and metamorphism
varies from upper greenschist facies to local almandine-amphibolite and

even granulite faci€s very close to the intrusives,

Pine Creek "Geosyncline"

The Pine Creek "Geosyneline" forms an inverted Y shape in the
region mapped. The two arms of the Y form the major struectural trends
in the region. (Fig. 37). The arms encircle the Sturt Bleck which
presumably formed a stable cratonduring the period of formation ¢f the
Lower Proterozoic orogenic belts.Almost all of the younger tectonic
units unconformably overlie the Pine Creek "Geosyncline" at its eastern

and western limits,

The western arm of the "geosyncline", which contains a large
proportion of sheared sandstone and volcanics, extends south-southwest
to the southern margin of the Port Keats Sheet area, The geophysical
work (regional gravity survey) indicates that this arm extends south at
depth.as far as the Victoria River, although the western part of the
geophysical anomaly may be due to the former Archaean Basement,
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The eastern arm of the Pine Creek "Geosyncline" contains
a thick sequence of greywacke, siltstone and sandstone which are
strongly folded and metamorphosed to upper greenschist facies., The
unit is terminated to the south by the Collia Fault where it is intruded
by the Soldier's Creek Granite,

In the northeast part of the Fergusson River Sheet area silt-
stone and greywacke of the Pine Creek "Geosyncline" are intruded by
granite which forms the major unit in this region. The nature of the
boundary of thisg??nﬁtgith the Daly River Basin is not known in this

ares,

The Pine Creek Geosyncline displays several f eatures character-
istic of a true geosynclinesuchas granite and basic intrusives, greywacke
ete. (De Sitter, 1956). It is not, however, large enough, nor does it
contain ophiolites, thrust faulting or high-grade metamorphism and
hence may best be ¢ onsidered as a parageosyncline or intra-cratonic
basin (Walpole et al., 1968),

Intrusive Igneous Rocks

The Intrusive Igneous Rocks are composed basically of granitic
rocks with minor gabbro, diorite and granophyre intrusions. The igneous
rocks are restricted in outcrop to the Archaean Basement and P%?e%h_s aven
Creek "Geosyncline", There has been no intrusive igneous activity/since
the early Carpentarian, The igneous bodies have commonly caused only
local contact metamorphism of the sediments they intrude, which suggests
that the intrusions have near vertical contacts with the country rock.

The contacts are commonly faulted or aligned along linear features,

The granitic rocks are intimately mixed with the Archaean
sediments and may possibly have resulted from granitization of the
sediments. This is particularly likely in the case of the Litchfield
Complex on the Cape Scott Sheet area where migmatites, consisting of
partly granitized schists and pegmatitic materials are widespread,

Most of the granites, however, have well developed intrusive
relationships and the Soldier's Creek Granite has all the characteristics

of a high-level intrusion,
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Apparent foliation in the Soldier's Creek and Allia Granites
is due to the platy alignment of large feldspar crystals and tabular
xenoliths and is probably the result of flow movement during infusion.
Banding of quartz, feldspar and more rarely, biotite is common in the

granitic rocks,

Fitzmaurice Mobile Zone

The Fitzmaurice Mobile Zone lies unconformably on the west
of the Pine Creek "Geosyncline" and consists of a moderately folded
and highly faulted, thick sequence of quartz sandstone and siltstone,
The rocks which are between 3,000 and 12000 metres thick form a large
synclinal structure which has a thin steeply dipping eastern 1limb and
a thicker more gently dipping western limb. Several phases of faulting
appear to be present in this zone which is considered equivalent to the
Carr Boyd Succession in the East Kimberley area of Western Australia
(Dow et al., 1964), The unit is thought to have formed in a very

active environment in fault-bounded, subgziding troughs,
Sturt Block

The Sturt Block is the major tectonic unit in the Victoria
River District., It is bounded to the east by the Dorisvale Fault and
to the west by the Victoria River Fault., Its northern limits are
concealed beneath a Mesozoic cover, The block appears to have acted
as a stable craton since, at least, Lower Proterozoic time, It
undoubtedly formed a "foreland" during the Lower Proterozoic
Tgeosynclinal® activity since the trends of the orogenic zone bend
around the block., The block is covered by a series of predominantly
flat-~lying and gently folded Carpentarian(?) and Adelaidean (Fig. 38)
sediments. WMinor structures such as normal faults, monoclines and small
domies are common within the block but the area has been an essentially

stable one for a long period, The beds dip gently away from the centre

of the block; dips near the western margin of the block commonly reach

30°,

There are two known uneonfor@ifies in the Proterozoic sequence;
they lie above and below the Wondoan/gt%%ation, VWhere this formation is
missing in the north and west of the Sturt Block the angular unconformity
between the Bullita and Auvergne Groups is more apparent, There is good
evidence for folding, peneplanation and lateritization during this

stratigraphic break,



Fig.38 (A) : Panoramic view of part of Delamere /:250,000 sheet area, looking towards the west and southwest margins of the areo.

Stokes Range is in left background. Tower Hill on the right.

Tower Hill(Baj)

Stokes Range ( Paj, Pat,Bwo)
Paj
C|zs,Qo b .
Pby

——— ———— — Pby
o s

Pbm

Fig38(5B): Well bedded Skull Creek Formation(Bbs) with a thin capping of Bardia Chert Member (Bbm),overlain by Bynoe Formation (Bby). These rocks djp at 2° to the
southeast (to the left of the photo), and are overlain with angular unconformity by flai—lying Jasper Gorge Sandstone (Baj).
D52/A16/2
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The Banyan Formation was deposited in a local basin in the
Flora Valley region and its thickness ranges from 3 to 300 metres in
30 km. This sequence is unique and crops out adjacent to the faulted
margin of the Sturt Block.

Tolmer Group
The relationships of the Tolmer Group sediments to those on

the Sturt Block and Fitzmaurice Mobile Zone are not clear, The
contact is faulted or obscured by Cretaceous beds, Opinionz s=s divided

as to the probable age of the group.,

The outcrops of Tolmer Group conform to the outline of the
northern part of the Daly River Basin and the sedimentation may bave
been restricted to that basin, However if the Tolmer Group is a direct
correlate of sediments on the Sturt Block it is possible that the area
of the Daly River Basin was part of Sturt Block in Tolmer Group time
and that the Daly River Basin was developed later in Palaeozoic times
on the margin of the Sturt Block. In the absence of evidence either

way the Tolmer Group is included in a separate structural unit. The

The unit is moderately faulted but only gently folded, It
dips between 5° and 30°% in its western outcrop and about 5° in the

east.
Palaeazpic and Mesozoic.Basins

The Precambrian rocks of the Victoria River District are

bounded to the east and west by younger sedimentary basins,

The Daly River Basin lies to the east of the Dorisvale
Fault which downthrows the Palaeozoic rocks of the Daly River Group
to the east., The basin is a north-west-trending synclinal structure
containing a total of about 400 metres of Palaeogzoic sediments., The
beds are rarely faulted and show only slight warping, A concealed
basement ridge divides the Daly River Basin from the Wiso Basin which
lies to the south of it (Randal & Brown, 1967). The tectonic
arrangement of the Wiso Basin is very similar to that c¢f the Daly River
Basin., No boundary fault has been recognized between the Wiso Basin
and the Sturt Block, and the contact may be an unconformity,
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The Bonaparte Gulf Basin lies to the west of the Fitzmaurice
Mobile Zone and the Litchfield Complex. On the Cape Scott Sheet Area
the Litchfield Complex is known to extend westwards beneath a thin
veneer of sediments of the Bonaparte Gulf Basin., A similar situation
exists farther south where drilling has proved that gabbro extends west
as far as the concealed Moyle River Fault. Here, however, there is a
distinct step in the underlying topography with a large thickening of
Palaeozoic sediments west of the lineament. Detailed geophysical work
(seismic, gravity & magnetic) has accurately positioned this fault,
At Kulshill No. 1 well, 13 km ESE of Port Keats Mission, drilling was
halted in Devonian sediments at 4,440 metres. (Duchemin etal., 1966).
Folding and faulting in the Bonaparte Gulf Basin are weak, large-scale

depositional dips being the only major structural influence.
FOLDING

Folding is widespread in the Victoria River district and
varies from gkntle warping to intense polyphase deformation, Fig., 39

shows the main fold axes and their plunge directionms,

The Archaean Basement has been affected by several phases of
deformation., Walpole et al,A(1968) report that the unit has a primary
east-west foliation, Thé 1968 mapping has shown that a secondary

foliation occurs,

This appgars to be an axial ﬁlane schistosity or in places,
merely a cleavage, which has a regional significance. It ranges in
orientation from 045/vertical to 010/80°W, averaging 025/85%W. The
associated minor folds show a very variable style ranging from small

cherton folds, to larger similar and even concentric folds.

The folds vary in wavelength from 60 cm to 8 cm and in
amplitude from 90 cm to 5 cm Chevton folds generally are small whereas
similar and concentric folds are larger. The folds anrd associated
foliation probably formed during the Pine Creek orogeny and they effectively
obscure featﬁies formed by the primary folding. Lineations on the 1iibs
of minor folds indicate that the primary trend has been refolded and
cleaved along new axes, This secondary foliation is an axial plane
cleavage and is associated with several different types of folds. The
secondary folding was produced at the same time as the major fold

movements in the Pine Creek “"Geosyncline",
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The Pine Creek “Geosyncline" shows moderate to tight folding,
The regional cleavage, which is very well developed in the finer—grained
rocks, ranges in orientation from a strike of 030o and a dip of 85°E in
the Port Keats Sheet area to a strike of 115° and a dip of 85°N in the

Muldiva Creek region., The fold axes exhibit a very similar variation.

In the Muldiva Creek region the major syncline has a variable
southerly plunging axis, The more incompetent siltstone and shale beds
show local isoclinal and disharmanic folding in this area, whereas the

more competent sandstone and greywacke are folded in regular concentric
folds.,

The Fitzmaurice Mobile Zone is a weakly to moderately folded
synclinorium., Anticlinal hinges are generally faulted out., The folds
have axeés aligned parallel to the trend of the mobile zone., Their
plunges are not variable like some of thosj‘in the older uniis. Folding
is thought to have occurred at a ver& high level since no metamorphism
has taken place.

The Sturt Block exhibits a variety of fold styles. Monoclines
which reflect basement steps are common, The trend of the monoclines
is very variable but many are aligned east-west, The monoclines are
caused by renewed movements along older fault lines in the basement.
There are several east-northeast-trending anticlines on the southern
part of the Fergusson River Sheet area, Theée, and a series cf
north-northwest~trending normal faults on the Sturt Biock, are probably
a result of a late Adelaidean or Early Phanerozoic stress system,
Several domes crop out in otherwise flat-bedded rocks in the Sturt
Block. The mode of origin of these domes is not known, Laing and
Allen (1956) suggesat that they are formed by transcurrent movement
between basement blocks.

Very Jlocal minor kink folds occur near the major faults,

j 555 §27 with horizontal axes in the Goobaieri Formation,
a few hundred yards from the Victoria River Fault., A larger drag fold
crops out immediately northwest of the Chalanyi Creek Fault in the
Macadam Range on the Port Keats Sheet area, This fold suggests that
dextural transcurrent movement has taken place along the fault,



Metamorphism

Metamorphic effects are restricted to the older tectonic units

of the Victoria River district.

The Archaean Basement has been regional metamorphosed
and this event post-dates the second fold phase and may obscure an
earlier metamorphism which pre-dates the folding. The later metamorphism
is well documented by mineralogical changes, which are observable in
thin section., Biotite and chlorite show a syntectonic origin but
garnet formation was a post-—orogenic event. The rocks grade from
upper greenschist facies to locally almandine-amphibolite facies
(Turner & Verhoogen, 1960), Diapthoresis has occurred throughout the
unit with garnet porphyroblasts being retrograded to chlorite, biotite

and quartz with only a few remnants of original garnet remaining,

Later contact metamorphism by the Litchfield Complex has

locally produced very high=grade metamorphic rocks, A garnet-sillimanite-

corundum~cordierite rock crops out in the Dilke Range on the Cape Scott
Sheet area. Tourmalinization is a widespread effect in the contac% zone,
Some retrograding of garnets has occurred within the Litchfield Complex
itself possibly indicating slow cooling of the igneous mass at deeper
levels of the crust. The partial digestion of some of the Archaean
rocks by migmatitic fluids also indicates reaction at deep crustai

levels,

In the Pine Creek "Geosyncline" there is evidence of one
regional metamorphic phase with overprinted, local, contact metamorphie
effects near the intrusive igneous rocks. Andalusite and garnet
are widespread in the finer-grained clastic rocks, the latter mineral
commonly showing a syntectonic origin by virtue of its rotated porphy-
roblasts. Subsequent retrograde metamorphism has caused these minerals
to be almost completely replaced however. Tourmalinization and local
high-grade contact metamorphism occurs around the margins of the
igneous intrusives. In the more westerly areas quartzite is ccmmonly

formed from the clean sandstones,

- - . .
v
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FAULTING

Perhaps the most significant faults in the Victoria River
District are the Victoria River and Dorisvale Faults., These control
the areal extent of the Sturt Block. The former is a high-angle reverae
fault on the Port Keats Sheet area although it becomes a low-angle
thrust fault further south, The Dorisvale Fault however, appears to be
a normal fault which shows evidence of several periods of movement,

the latest of which occurred in the Tertiary Period,

Few major faults were dépped in the Archaean Basement, the
notable exception being the Tom Turners Fault which cuts the unit in
part, downthrowing beds to the west. This fault is probably a very
high-angle reverse fault and was initiated early in the tectonic history
of the area. Its southerly continuation in the Fitzmaurice Mobile Zore,
the Chalanyi Creek Fault, shows evidence of sinistral transcurrent

movement,

The major faults of the area strike parallel to the Pine
Creek "Geosyncline" .and were presumably initiated by the same stress
s&stem that caused the Lower Proterozoic orogeny. Renewed movements
along these faults at various times since their inception has obscured

the true relationship of the fault types.

The Fitzmaurice Mobile Zone admirably demonstrates the
relationships of a primary northeast-trending system of faults with a

later cress-cutting east-west set (Fig. 39).

On the Sturt Block east-west-trending faults appear to be of
an early age whereas the north-northwest-trending faults are Late-

Adelaidean or Phanerozoic,

Faulting has played an important part not only in determining
the structural history of the area but also in influencing deposition

especially in the Fitzmaurice Mobile Zone,
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GEOLOGICAL HISTORY

The rocks exposed in the Vicloria River District range in age
from Tertiary to Archaean and here represent a period of about 2,500
million years or mere. The geological history of the region within this
time can be partly reconstructed, but many of the sediments deposited,
particularly in the Archaean and Lower Proterozoic, have been removed

by subsequent erosion or are concealed by younger beds.

The Archaean sediments, which consisted of coarse-grained

quartz siltstone and silty sandstone, are assumed to have formed in a
basin area which was subsequently folded along east.-west axes and
metamorphosed. Synorogenic ultra-basic and basic rocks were intruded

into the sediments, This orogenic belt was then uplifted and gradually
peneplained, much of the derived sediments being redeposited in the Pine
Creek "Geosyncline". The Henschke Breccia, which consists of about a
thousand metres of petromict conglomerate, may represent rapid deposition
on the western margin of the geosyncline, Conglomerate and grit also

crop out further s outh in the Meeway Plain area.

The Sturt Block may well be composed at depth of Archaean rocks
since it acted as a "foreland" during the formation .of the Pine Creek

"Geosyncline",

Hills (1956) and Walpole (1960) suggest that the formation of
the Pine Creek "Geosyncline" was due to segmentation of the Archaean
“shield" by subcrustal convection currents. Walpole et al. (1968)
postulate alternating tensional and compressional stresses directed
roughly east-west, producing north-north-east and west-north-west zones
of transcurrent movement. Subsidence then occurred, causing sedimentation
to begin in the "Geosyncline®, The Noltenius Formation consists of flysch
deposits; fine-grained siltstone and greywacke being the predominant
rock types. In contrast, the clean quartz sandstone of the Chilling
Sandstone was deposited later in a shallow-water active environment close
to the western margin of the basin. Acid and minor intermediate volcanics,
the Berinka and Meeway Volcanics, were extruded into the sedimentary
sequence along this margin. During and after orogenesis this western margin
continued to be an active zone as shown by the many faults and basic

and acid intrusives along its length,
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The late Lower Proterozoic folding and metamorphism which
affected the Pine Creek Geosyncline also refolded and remetamorphosed
the Archaean rocks along NNE axes., The fold axes in the Pine Creek
Geosyncline trend parallel to its margins and hence are locally
variable, Folding was not very intense and metamorphism reached only
to upper greenschist and locally to almandine - amphibolite facies.
No thrust faults or ultra-basic intrusives have been recognized in the
"Geosyncline", Retrograde metamorphism to lower greenschist facies followed

the folding episode,

Most basic rocks were intruded along the western margin
of the Pine Creek Geosyncline; medium-grained diorites and associated
granophyres are common., In the Archaean basement to the west more extensive

gabbro, dolerite and diorite were intruded.

Inearly Carpentarian times several granitic masses were emplaced
within the Pine Creek "Geosyncline"., The granitic suite has caused local
contact metamorphism to hornblende hornfels facies and tourmalization
of the Pine Creek "Geosyncline" sediments but has had more widespread
effects on the Archaean basement. Here migmatites are abundant,
derived partly from Archaean schists and partly from pegmatitic material.
The metamorphic aureoles are also wider and reach up to pyroxene hornfels
facies, Pegmatites are particularly abundant within the Litchfield

Granite and the Soldiers Creek Granite,

The Edith River Volcanics were extruded immediately following
the emplacement of the “granites“; these acidic lavas cropping out in

close association with the Cmllen Granite,

A considerable period of slight metamorphism, uplift and erosion
followed this intrusive activity in the Carpentarian. The Lower
Proterozoic sediments and early Carpentarian intrusives were peneplained

prior to the depcsition of Adelaidean sediments

In the west, however, the thick arenite sequence of the
Fitzmaurice Grouwp .. : was deposited in a faulted trough. Probably
itzmaurice . . 43
some of the faults in the/Mobile Zone were active during deposition,
The age of this deposition is not known but it posi-dates the peneplanation
of early Carpentarian rdcks. The rock types present indicate moderately
fast deposition in the trough close to a sediment.source. Very few

sedimentary structures are present in the sequence.
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Moderate folding associated with further faulting probably
occurred soon after lithification, Fault movement in this zone continued

until late Palaeozoic times.,

Possibly contemporaneously, a thick sequence of sediments, the
Bullita and Auvergne Groups, was deposited on the Sturt Block. Evidence
of early sedimentation on the Sturt Block is not exposed; the oldest
exposed sediments are in a siltstone-dolomite-sandstone sequence overlain
by a thick dolomite unit with abundant stromatolite colonies. A chert
horigon developed on the dolomite, probably indicating a small time break
in deposition, A thick siltstone unit (Bynoe Formation) overlies the
chert. A period of uplift with associated warping and the development
of local monoclines and anticlines wés followed by erosion. The warping
was strongest in the west of the Delamere Sheet area where the Bullita
Group has an average dip of 5° beneath flat=lying Auvergne Group sediments.,
Further east only slight tilting has occurred and siltstone, sandstone
and shale (Wondoan Hill Formation) was deposited, In the Fergusson River
Sheet area a laterite (?) horizon is widespread beneath the Jasper
Gorge Sandstone indicating that sub—aerial conditions with a seasonal

wet climate prevailed.

Following this period of erosion a rapid marine transgression
resulted in the deposition of a siltstone-sandstone sequence (Stubb
Formation) in the eastern part of the Sturt Block. The subsequent
deposition of sandstone (Jasper Gorge.Sandstone) was uniform over the
whole Sturt Block. It represents a progressive shallow-water marine
transgression over a low relief platform. The subsequent deposition of
the siltstone, sandstone and dolomite of the Auvergne Group took place
in an active, shallow-water, marine environment with intermittent sub-

aerial and lagoonal conditions,

The Tolmer Group was deposited in a quiet; shallow-water,
marine environment which became progressively deeper at first but later
shallowed to intermittently lagoonal conditions. A dolomite sequence
with abundant stronatolites was deposited in this latter phase. Deposition
took place in the region of the Daly River Basin, The age relationships
of this group and its original areal distribution are not known, A

period of erosion followed the deposition of these sediments,
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Lower Cambrian times saw the extensive outpouring of tholeiitic
flood basalts over much of the eastern margin of the Sturt Block. The
basalts were probably extruded for the most part in sub-aerial conditions
as evidenced by the interbedded dune sands. Small exposures of inter-
bedded limestone and conglomerate on the Fergusson River Sheet area

suggest that areas of shallow water did exist in the north,

Subsequent to the basalt outpouring in the Middle Canbrian,
the Tindall Limestone was laid down in a quiet shallow-water marine
environment. The limestone is conformably overlain by a dolomite-
sandstone-siltstone unit which was deposited in littoral and at times
sub-aerial conditions, The upper parts of this unit, the Jinduckin
Formation, and the overlying Oolloo Limestone are Lower Ordovician in

age.

In the Daly River and Wiso Basins no further sedimentation
occurred until Lower Cretaceous times., Further west, however, in the
Bonaparte Gulf Basin, a thick sequence of Devonian and Carboniferous
marine sediments wdg: deposited, followed by Permian and Triassic
sandstone, siltstone and diamictites, Slight folding and faulting

occurred between Cambrian and Cretaceous times,

During the Lower Cretaceous non-marine sandstone and marine
claystone were deposited over a wide area. Plant remains are common
in the sandstone., Skwarko (1966) has described the palaeogeography
and depositional history of these beds.

Extensive development of laterite occurred in Tertiary times
and in many places this deposit, together with the underlying Cretaceous
Mullaman Beds, obscures the Precambrian geology. ILater warping and
uplift have caused marked changes in the physiography and drainage

patterns in the region.

ECONOMIC GEOLOGY

The Vioolngi and Fletchers Gully gold mines and the Buldiva,
Muldiva and Collia tin mines are the sites of the main known
mineralization., They are all small workings and, with the exgeption
of Collia, are now abandoned. No minerals apart from tin, gold and
a small quantity of copper have been mined in the area although there
are small uneconomic occurrences of uranium minerals, wolfram, galena,
iron ore and barytes., Metals Exploration N.L. is currently (1969)

exploring the Antrim Plateau Volcanics for copper. Traces of 0il and
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gas have been found in a well drilled in the Palaeozoic sediments of the
Bonaparte Gulf Basin south of Port Keats Mission, and thin seams of coal

have been found in bores in the same area.
Gold

(a) Woolngi goldfield ~ north-east corner of the Fergusson River

Sheet area.

The Woolngi gooldfield was first mentioned in mining reports
in 1897 and was abandoned in 1908. The gold occurs in quartz reefs
about 1 metre thick which intrude an overfolded anticline in the Burrell
Creek Formation., About 125 kg of gold are known to have been won from
the field.

(b) Fletchers Gully goldfield - north-west corner of Fergusson River

Sheet area,

Alluvial gold was reported at Fletchers Gully in 1905; since
then the history of the field has been one of repedated. closing and
re-opening, Lode gold occurs in quartz reefs filling fissures and

tension cracks associated with an anticline in the Noltenius Formation.

A :"" 'l
In 1895 H.Y.L. Brown assayed a quartz reef in the sediments
of the Fitzmaurice Group near the mouth of the Fitzmaurice River. One
sample showed 56.6 grammes of silver to the metric ton. Another showed

traces of gold.
Tin (Production Figures given in Table5)

Tin was first discovered at Fletchers Gully in 1905, shortly
after the end of the first gold rush to that area., The tin occurs as

cassiterite in minor pegmatite dykes associated with the Allia Granite,

The tin deposits at Buldiva, Muldiva, and Collia were first
seriously worked in 1922. At Buldiva, tin has been won from numercus
small tourmaline-muscovite pegmatite lenses intruded into the Soldiers
Creek Granite and Noltenius Formation; from a basal qonglomerate in the
overlying Cretaceous Mullaman Beds; and more recently'from;eiﬁﬁial and
e2lluvial deposits. The bulk of the production has come from the latter.
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TABLE 5 : TIN PRODUCTION

Period Krea Tin conc.

(kilogrammes)

1910 Fletchers Gully 2,040
1922-23 Fletchers Gully 4,270

Collia 1,020 _
1923-24 Colliz and Muldiva 26,800
1924-25 Collia 5,560

Muldiva 3,770
1925-26 Collia and Buldiva B 1@
1926--27 Collia and Buldiva 554
1927-28 Collia : 1,385
1928-29 Collia 1,490
1935-36 Buldiva and Fletchers Gully g/A*"“
1937-38 Fletchers Gully . 7/
1940-41 Fletchers Gully 0,035 35,6
1943-44 Fletchers Gully 0,220 224
1948-49 Collia 0.100 102
1949-50 Collia 0,200 204
1950-51 Collia , 0.390 397
195152 Collia 0.350 356
1952-53 Collia 0.480 489
195361 Collia : N/A
1961 Collia 0.22 224

(163 kg tin mineral)
1962-65 Collia ' N/&
1966 Collia 7,580
(4,680 kg tin mineral)

1967 Collia 34,000

(24,300 kg tin mineral)

N/A : figures not available, (probabdbly because production was nil
 during these periods).

Where less than 1 kg figures also quoted as grains,
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At Muldiva, some production has come from quartz-mica-
tourmaline-cassiterite lodes intruded into schist of the Noltenius
Formation. The largest lode ranged from 0.3 to 0.6 metres wide and
was traced for 45 metres, but the bulk of the production was from

alluvial deposits,

The Collia area has been worked intemmittently since 1922,
Most production has come from shallow pockets in small streams, and
more recently (1966-67) from selective mining of eluvial deposits

bordering quartz-tourmaline~cassiterite dykes.

Uranium: Uranium-bearing minerals were found in 1950, immediately

to the east of the Sturt Highway crossing of the Fergusson River. At

this occurrence torbernite and autunite, with copper and cobalt minerals,
occur in a sheared zone of the Cullen Granite, near the contact of the
granite with the Burrell Creek Formation (Crohn, 1968). Four cther
radioactive occurrences were located in the Cullen Granite, where the
mineral, probably autunite or meta-autunite, is associated with quartz
reefs, All these shows were examined in detail by Commonwealth geologists,

who reccmmended that no further work be done (Fisher, 13523 Gardner,

1953 a, b).

Copper: Copper shows to the west of the Woolngi goldfield are shown on
Jensen's map (1919), and copper was recovered from Woolngi before 1896,
but in neither case are production figures available, Copper minerals
occur as traces in shafts and costeans near the Fergusson River Siding,
and traces of native copper occur in the Antrim Plateau Volcanics near

Collia,

It is possible that copper will be found at the contact
between the Antrim Plateau Volcanics and the overlying Cambrian limestone
on the Delamere and Fergusson River Sheet areas as malachite and azurite

have been found at the contact elsewhere,
Ba es

Reefs and aggregates of barytes, with traces of galens, occur
in Thompsons Pocket ., southwest of Dorisvale homestead (Fergusson River
Sheet), They are probably associated with sandstone interbedded with
Antrim Plateau Volcanics although contacts with the country rock are not
exposed, Minor barytes also occurs in the Soldier's Creek Granite 8 km

north-west of Collia Waterhole,
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Small aggregates of barytes are also found in the Bynoe
Formation sbout 6 km west of Coolibah homestead on the Delamere Sheet

area,
Wolfram

Small crystals of wolfram are sparsely scattered in quartz
veins and stringers in the Burrell Creek Formation, in the Woolngi

goldfield area.
Galena

Crystals of galena up to 5 mm across, and small aggregates
of galena were found locally in recrystallized limestone in the Banyan
Formation, north of the Flora River-Banyan Creek junction. The limestone

is stromatolitic, and contains halite casts,
IRON

Laterite of probable Tertiary age is extensive over the
Mullaman Beds throughout the area., The ferruginous zone is either
irregularly nodular and contaminated with porcellanite, quartz sand
and various clays, or it is regularly pisolitic, and consists almost

entirely of hydrated iron-oxide. A maximum thickness of 6 metres was

‘seen north of Dorisvale but it @s generally thinner. At present (1969)

leases are held for potential iron-ore reserves of this type southeast
of Kathleen Falls. Table 5 contains analyses for several laterite

samples from the area,

e

Pyrrhotite

Small amounts of disseminated pyrrhotite were found in one
small outcrop of granophyre on the Fergusson River Sheet area, This
was about 40 km west northwest of Collia Waterhole (Grid reference
348186) (see section on Ti Tree Granophyre).

Phosphate -

In recent years exploration for phosphate has been carried out
unsuccessfully in Middle Cambrian rocks of the Daly River Group. The
Daly River Group was considered attractive because it is similar in age

and lithology to phosphate-bearing rocks in north-western Queensland,
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Radiocactive Anomalies

A reconnaissance airborne radiometric survey was made over the
eastern half of the Port Keats and western half of the Fergusson River
Sheet areas by the Bureau of Mineral Resources in 1956, A number of
radioactive anomalies were discovered, . puuiiicon E I e ISR (P
S A more detailed airborne radiometric and geological survey
was made in the area by Planet Gold N,L. in 1968,

Eighty-five percent of the anomalies found by the Bureau of
Mineral Resources are situated on laterite overlying the Mullaman Beds.
The other 15 percent are near outcrops of laterite. —Mest but not all
of the anomalies are in the area covered by the mobile belt.
0il

Three exploratory oil wells, (Kulshill No. 1, Kulshill No, 2
and Moyle No, 1) were drilled for Australian Aquitaine Petroleum in
1965-1966, They were sited in the Palaeozoic rocks of the Bonaparte Gulf
Basin to the south and east of Port Keats Mission, No commercial
reserves were proved alfhough traces of oil, ges, bitumen and fluoroscence
were encountered in both the Kulshill wells. The hydrocarbons occur in
the Lower Permian (Microconglomeratic Shale Member and Basal Silicified
Sandstone Member of the Kulshill Formation) and in the upper part of the
Lower Carboniferous {Tanmurra Formation and Milligan Beds 1 and 3). All

shows were in impermeable rocks,
Coal

Coal seams have been intersected in bore holes in Permian rocks
between the mouths of the Fitzmaurice and Daly Rivers on the Port Keats
and Cape Scott Sheet areas, They were originally found in bores drilled
by the government between 1905 and 1909, In 1965=66 cocal seams were
intersected by the Kulshill No. 2 oil well at 390 metres, In 1967 five
shallow bores (Kuriyippi 1-5) were drilled for Theiss Bros. Ltd. in an
attempt to find commercial quantities of coal; these are situated
between Table Hill and Kulshill Creek on the Port Keats Sheet area.
Carbonaceous material was intersecited in four of the holes but no thick
coal seams of wide lateral extent were found within 915 metres of the

surface, Furthermore the coal was of poor quality.,
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The coal occurs in two horizons in the Lower Permian "Sugarloaf
Formation", viz the "Sugarloaf Shale" (upper coal measures) and "Sugarloaf
Sandstone® ( lower coal measures), In the upper measures the coal is
interbedded with black clay, shale or fine to coarse-grained grey sandstone,
In the lower measures the coal was mostly in medium to coarse-grained
friable porous sandstone. The coal occurs as small fragments, interspaced
grains, thin lenses and seams. The only seam of any lateral extent was

0.6 metres thick. All other seams were less than 23 cm thick.

Water resources

Surface water resources have been used for stock-raising
purposes since the area was first stocked. Although most rivers and
creeks stop flowing after the wet season, numerous waterholes occur

throughout the country and many are permanent.

The Katherine and Flora Rivers are spring fed, and flow all
the year. Althéugh'the Victoria virtually stops flowing by about

August, long reaches of the river still contain abundant water.

Annual discianges of the Victoria and Daly Rivers are
extremely large, and figures available show that each of these rivers
probably has a total discharge in excess of that of the Ord River
(Review of Australia's Water Resources, 1963), Practicably none of

this water is used for agricultural purposes at present.

Presh water springs are found locally at the base of the
Pinkerton Sandstone. This unit acts as the aquifer, and the siltstones
at the top of the Saddle Creek Formation provide the impervious layer
which causes the water to move laterally and eventually seep out where
this contact is intercepted by a scarp. Such springs are found in
pockefs along the southside of the Coolamon Fault, along the scarp
between The Twins and Mount Golla Golla and in the Collia area., Jarong

Springs is a notable example of springs at this stratigraphic horizon.

Ground water resources are being increasingly exploited for
pastoral purposes., Table shows the number of bores drilled to date

on the sheet areas investigated.

The Delamere sheet area is the only one on which a significant
number of bores have been drilled. Most have been drilled within the
last 10 years.
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TABLE
1:250,000 Sheet Area Number of bores Comments
Cape Scott 14 On eastern margin of
area, Elizabeth Downs
and Litchfield Stations.
Port Keats 9 1 is an oil exploration
' bore. Most of others
are shallow holes at
Port Keats Mission.
Fergusson River 11
Delamere 65 Most are on Delamere

and Fitzroy stations.

The probability of finding adequate stock water supplies on
the Cape Scott, Port Keats and Fergusson River Sheet areas is high,
Most of the bores drilled to date have yielded satisfactorily,

" On the Delamere Sheet area the main areas in which bores
are needed are:-

(1) the eastern sector, underlain by basalt., The Antrim
Plateau Volcanics yield large quantities of water from some bores
(over 4500 litres per hour), but dry holes are common. The best
places to drill are in areas in which phote-linear features are apparent,

or where interbeds of sandstone or chert are known to occur,

(2) the southwestern sector, comprising vast plains underlain
by Bynoe and Skull Creek Formations, Yields from the rather
impermeable Bynoe Formatien will generally be low, and changes of
striking water will be by drilling down into chert or dolomites of the
Skull Creek Formation,
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(3) the north-western sector, underlain by Angalarri
Siltstone, Because this formation forms plains, surface water is
inadequate for stock.. Unfortunately, the Angalarri Siltétone is
extremely impermeable, and yields very little water. Successful bore
holes will have to derive water either from the alluviun.l above the
silts'tone‘in some areas, or from sandstones near the base of the
siltstone, or below it in the Jasper Gorge Sandstone, To penetrate
the latter formation will require holes up to 300 metres deep, and
the potential of the Jasper Gorge Sandstone as an aquifer is
unknown,
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APPENDIX

ANALYSTS OF_ANTRIM PLATEAU VOLCANICS

by
T.I. Slezak

Sixty—five samples of Antrim Plateau Volcanics were
analysed by optical emission spectroscopy on the Hilger and Watts 3.
metre Polychromator for the following elements: Cu, Fe, Mg, FMn, Cr,.
Co, Ni, V, Mo, Ca, Ti, Sr; Ba, Sc, Y, La, and 2r, The values for Pe,
Mg. Mn, Cé, and Ti are givén in per centum, whereas all others are

in parts per million,

The samples were crushed in a 4" jaw crusher and the
resulting chips reduced to =120 mesh in a Siebtechnik mill using a
Tungsten carbide vessel. This type of vessel introduces W and some Co
as metallic contaminants to the saﬁple,zand thus itvis possible that
the Co values obtained for hard rocks _are high.

The analyticbl method used was adapted from Ahrens and
Taylor ("Spectrochemical Analysis", 1961, p., 189, Addison-wésley
Publishing Company). One part of sample was mixed with two parts of
graphite (National Carbon Company Type L4160 Grade SP-2). The mix
was loaded into a preformed graphite electrode (National Carbon
Company Type L4260) and arced as the anode in a constant current
(8 amps) D.C. arc for 130 seconds, Both internal standard and rock
standard control were used. On previous experience with this method
for the analysis of similar materials it is estimated that the values

given for elements are within 1q% of the true values,

The results (Table 4) show that many of the samples are
extensively altered from their original compositions, though their

basaltic nature is indicated by normal values obtained for V and Sc.
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Sample 1:250,000 Grid Co-ordinates Remarks
Number  Sheet Area E N
“grained
1 Delamere 430500 3042100 Fine/%gg;fgeoverlain by
laterite |
rained
2 Delamere 4158 30419 Fine/ﬁgsalt overlain by
laterite
3 Ferg. Riv. 4161 31272 Massive basalt
4 Ferg. Riv, 4437 31176 Vesicular basalt
5 Ferg. Riv, 4437 31176 Massive basalt
6 Ferg. Riv. 3968 31741 ‘Basalt overlying Jarong
Conglomerate =
T Ferg. Riv. 3786 31990 Vesicular basalt with
sandstone
8 Ferg. Riv, 3797 32006 Vesicular basalt with
sandstone
9 Ferg, Riv. 4306 31569 Massive basalt
10 Ferg. Riv, 3987 30561 Basalt overlying Jasper
Gorge Sandstone
1 Ferg. Riv. 4120 31426 Vesicular basalt with
siltstone inclusions
12 Ferg. Riv. 4014 31454 Coarse basalt
13 Auvergne 1946 29900 Massive basalt
14 Auvergne U279 29934 Massive basalt
15 Waterlog 1972 29730 Massive basalt
16 Ferg. Riv. 3797 31832 ®esicular basalt overlying
granite
1 Ferg. Riv. 3769 31851 Massive basalt
18 Ferg. Riv. 4030 31935 Massive basalt
19 Ferg. Riv. 4100 31900 Massive basalt
20 Perg. Riv, 4184 31719 Ves1cular basalt
21 Delamere 4335 39428 Basalt wlth platy flow
22 Delamere 4421 30431 Fine mass;ve basalt
23 Delamere Flne/9e31cular basalt with
platy flow -
24 Delamere 4450 30536 Flne/bgsalt with platy flow
25 Delamere 4488 30445 Flne/gass1ve basalt
26 Delamere 4505 30448 Fine-medium-grained
basalt .
2% Delamere 4488 30415 Fine-medium-grained
basalt
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Sample 1¢250,000 Grid Co—ordinates Remarks
Namber Sheet Area E N
28 Delamere 4488 30405 Porphyritic basalt
29 Delamere 4484 30455 Basalt interbedded with
chert .
30 Delamere 4618 30536 Medium-grained basalt
" 31 Delamere 4666 30185 Medium-grained basalt
32 Delamere 4668 30235 Medium-grained basalt
35 Delamere 468500 3025100 Basalt
34 Delamere 4754 30118 ) Basalt cobbles in a cong-
lomerate
35 Delamere 4754 30119 ) Interbedded with the
) basalt
36 Delamere 4462 30430 Interbedded with the
‘ basalt
37 Delamere 4328 30525 PFine~medium-grained massive
basalt
38 Delamere 4631 30731 Porphyritic medium-grained
basalt
39 Delamere 4410 30428 Porphyritic fine-grained
basalt
. =grained
40 Ferg. Riv, 3994 31281  Fine /basalt
F —grained
41 Ferg. Riv, 3994 31281 Fine/basalt
42 Ferg, Riv, 4039 31330 Laterfised basalt
43 Delamere 4356 30266 ?
44 Perg. Riv. 3825 31348 Medium-grained basalt
45 Ferg: Riv. 4321 31557 Basalt near a barytes
vein ot
-graine
46 Ferg. Riv. 3818 31722 Fine ﬁeggic%ﬁar basalt
47 Delamere 3912 31000 ...Vesicular basalt
48 Delamere 3924 31000 Npavesicular massive
, basalt
49 Ferg. Riv, 3953 31262 Nonvesicular massive
basalt h
50 Ferg. Riv, 3995 31290 Vesicular basalt
51 Ferg. Riv. 3941 31226 Nonvesicular basalt
52 Ferg. Riv, 3941 34226 Yeéicular basalt
53 Ferg. Riv, 3904 31203 Nonvesicular basalt
54 Ferg. Riv, 3851 31164 Massive basalt
55 Perg. Riv, 3851 31164 Massive basalt
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Sample 1:250,000 Grid Co-ordinates Remarks
Number Sheet Area E N )
- A =gratned
56 Ferg. Riv, 39298 31202  Fine/basal®
57 Ferg. Riv, 3925 31208 Mediuin%g.r,a‘ined basalt
i =grained
58 Ferg. Riv. 3988 31269  Fing/ basali _
59 Ferg. Riv. 4369 31289  Medium-fine /HRRAIE
60 Ferg, Riv. 4382 31542 Vgsicular basalt
61 Delanore 4010 30735 Fop-mesicular basalt
62 Delamere 4010 306 Westonlan bogalt
65  Terg. Riv.  M67 31175 Bagelt body within basalt
64 Eemg, Bive 4467 31175  Fine-pediym-grained baselt
65 Ferg. Riv. 3860 31750 Nonvesicular basalt
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