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THE GEOLOGY OF THE WISO BASIN

The Wieo Basin occupies about 40,000 square miles

between Tennant Creek and Tanami in" the Northern Territory. Most

of this area is desert, and little was known of its geology before

1965, when a field party from the Bureau of Mineral Resources made

a reconnaissance survey and also drilled 10 scout holes. The

Bureau also conducted, by contract, a reconnaissance _~avity survey
..'::'--" '--.

in 1965.

The Basin is bounded by the Carpentarian Mount Winneeke

Sandstone in the w~~t, by Precambrian arenites,. low grade~schiBts,

and intrusives in the south-west, by Archaean.mats-quartzite,

amphibolite, schist and gneiss (Arunta Complex) intruded by granite,

pegmatite and quartz, in the south, and by Lower Proterozoic arenites

(Hatches Creek Group, Tomkinson Creek Beds and Warramunga Group)

in the east. Cretaceous rocks are known to ot-op out at the northern

margin of the basin, but this area' has not been mapped.

The sedimentary rocks, of the Wiso Basin are of Lower and

Middle Palaeozoio age, however, the youngest rocks in most of the

Basin are of lower'1Middle Cambrian age. In the.] southern half of Trl

the Basin (the Lander Trough), Lowe~~to.. Middle.Ordovician dolomite

and sandstone is overlain unconformably by Devonian sandstone; The
t," .' :::

relationship between the Cambrian and Ordovician rooks is unknown•
•-.' '.- - , . 1:0

The following Palaeozoic +pck unitshwere mapped (The age~

the units are referred to are the ages of a. limited number of fossil

assemblages, and indicate only a limited time range for the unit):-

Dulcie Sandstone (?Upper Devonian) - 60 feet. Argillaceous,

poorly sorted sandstone and some clean friable quartz.eandstone of

probably fresh water origin. No ~ossils. Outcrops limited to the

southern part of the Basin. Unconformably overlies Hanson River

Beds.

Hanson River Beds (Lower? - Middle Ordovician) - 500 feet

estimated. Bioclastic quartzose dolarenite, quartzose microorystalline. ~ .
dolomite, fine-medium grained sandstone. Often richly f~Bsiliferous,

with braohiopods,·trilobites, nautiloids and conodonts. Outcrop limited

to the southern part of the Basin.
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Undifferentiated Lower Palaeozoic rocks - 50 feet.

Dark and light grey microcrystalline dolomite, pink quartzose

microcrystalline limestones, dolomitic siltstone with halite

casts. Outcrop limited to south-west part of the Basin. Over

lain unconformably by Dulcie Sandstone.

Mertina Beds (lower Middle Cambrian) - 450 feet+.

Crystalline dolomite overlain by dolomitic claystone, siltstone,

and fine grained sandstone with thin dolomite beds, overlain in

turn, by medium to coarse grain, cross-bedded sandstone. Fossils

uncommon _ Biconulitss, phosphatic brachiopods, trilobites,

Chancellorla and Girvanella. Crops out sporadically over northern

three-quarters of the Basin; penetrated by all. ten Wiso BCQut

holes.

MonteJinni timestone (lower Middle Cambrian) - 20 feet+.

Crystal11~e dolomite, silty microcrystalline dolomite and lime

stone, and rare dolomitic siltstone. Fossils - phosphatic brachio

pods, Bioonulitss and socrinoid plates. Crops out in 'the oentral

north-west of the Basin and extends north for over 70 miles. Over

lain oonformably by the upper part of the Merrina Beds.

Antrim Plateau Voloanics (?Lower Cambrian) - 50 feet+.

Basaltic flows, agglomerate and tuff cropping out in t~e north

west corner of the area.

Tentative struotUral and stratigraphic comparisons made

with the neighbouring Georgina Basin, and consideration of the

geophysical evidence, indicates that thicknesses of sedimentary

rocks in the Lander Trough may be of the order of 10,000 feet or

more. A few thousand feet of this is likely to be Adelaidean to

Lower Cambrian in age.

Ten scout-holes were drilled acro~s the northern part of

the area i the maximum depth was 600 feet. Supplies of water

(ranging from 1100 to )000 parts per million total dissolved salts)

of 800 to 6000 gallons per hour were obta.1.ned at depths from 100

to 200 feet from aquifers in Middle Cambrian vughy dolomite and

friable sandstone, and in ?Tertiary,sand, in the northern half of
~.

GREEN SNJNP WELL 1:250,000 sheet area.

The probable extent, age, thickness, nature of potential

source, reservoir and trap rock, and the environmental-tectonic

history of the Lander Trough indicates that this area could be pros

pective for commercial aocumulations of hydrooarbons.

•

..

•
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A thin bed of phosphatic pellet dolomite in the Hanson

River Beds yielding 10.8 per cent P205 is apparently a concentrated

pellet deposit and may be limited in extent and very variable in
"phosphate content.

INTRODUCTION

Location

The area mapped' i8 approximately 40,000 square miles

and includes six 1:250,000 Sheet ar~a8, namely Winneeke Creek,

Tanami Ea.B~, Mt. Solitaire, Lander River, Green Swamp Well and
2 " , ,,-

South Lake Woods , and small areas on Bonney Well and Tanami

(fig.1).

In 1962, the results of a B.M.R. aeromagnetio traverse

from Gordon Downs to Tennant Creek indicated a depth to maenetic

basement of 6,000 feet below eea-level on GREEN SWAMP WELL with

a gradual decreaae to the knO'lm Precambrian margins to the east....
and wsat. In 1963, Smith (1963) made twb helicopter traverses over

GReEN SWAMP WELL and recorded low outcrops of horizontal sandstone

with interbedded siltstone and. chert. He also examined the air

·

Reasons for Survey

photos of the area

(12£. ill· p. 4) that

.,
"

and produced a _~ketch map. He indicated--"- -.similar outcrops to those on GREEN SWAMP WELL

'.

occurred on TANAMI EAST, <LANDER RIVER, WINNECKE CREEK, and SOUTH

LAKE WOODS; volcanics and steeply dipping Preoambrian rocks cropped

~ut on parts of TANAMI EAST. His map (1.,Q£•.ill,.fig.2) indicated

possible Upper Proterozoic rocks in north east LANDER RIVER. Follow

ing this, a proposal for a programme of shallow drilling in the

northern half of the area, and a mapping programme to be done by

helicopter was made. The occurrence of Upper Cambrian rocks in a

B.K.R. C9re hole (Grg.18)-, -~pproxi~telY half way bet..~en the Wiso

Basin and the Georgina Basin was not considered significant as it

was expected that the Upper Cambrian in that area wO\ild b~ a thin

cover over baeement.

1 Hereafter referred to as ••• the area.

2 Subsequent reference to 1:250,000 Sheet areas 1s signi-
fied by using capital letters for the geographical pre
fixes, e.g. WINNECKE CREEK, TANAMI EAST, etc.

, .._- '.
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Aocess and Communications,
A formed road from Hooker Creek via Top Springs to the

Stuart Highway, crosses the extreme north-west of the ares. The

Hall'e Creek. Alice Springs (via Tanami) road croases the south

west sector of the area, and two station tracks give access to

the extreme south of the ares, from the Stuart ~ghway, via Numa

galong and Willons Stations. Other vehicle tracks, useful for

navigation by four-wheel drive vehicles are (figure 1):-

(1) from Tennant Creek w9st-north-west to

Hooker Creek Native Welfare settlement,

following partly the vehicle tracks of

a Department of Interior Survey traverse

and partly a track blazed by the stafr of

the Hooker Creek Native Welfare Settlement.

This track has been deeply rutted in places

by drilling vehiclesj

(2) the Department of Interior Survey tracks

which run from the Tanami-Hooker Creek road

to its junction with track (1). These

tracks have been used by Wongela Geophysical

Toyotas and Land Rovers but are less well

defined than track (1);

(3) B.M.R. tracks bypassing heavy sand on

track (1). The tracks were formed by

Land Rovers, Toyotas, and a G.M.C. 'Blitz',

(4) B.M.R. tracks from Merrina Waterhole to

track (2). The northern section is dragged

in part and used by drilling vehicles as far

as the branch off to scout hole T.E.1. The

remaining section has been used only by Land

Rovers and is indistinct.

Cross country access over most of the area is reasonably

good, especially on the gravel rises where vegetation is minimal.

However, patches of irre~lar sandhilla surround most of the gravel

hill areaSj these may extend for aome miles and reduce progress to

under 3 miles per hour.

•

.

•

•
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PhysiographY

The following physiographic regions are recognised

(fig. 2).-

1. Basalt plateaux country. Basaltic lava flows form a

typioal "Iava plateau in the extreme north-west of the area.

~ie88otion of this pl~te811 1s slight on WINNECKE CREEK but more

extensive further no~th.

2. Hooker Creek Uplands, north-west of Hooker Creellt oom..

prise a gently undulating Band plain with low risss oapped by

sandy pisolitio laterite gravel.

3. Winneoke Tablelend. (Chewinge. 1928). Thie tablelend

occupies over 10,000 square milss in the northern part of the &rea.

, The altitude ranges from 850 feet in the north to 1,000 fset·in

the south 8:J1d 1,200 feet in the south-wsst. The slopss ot molt ot
. the tableland are cRvered by aeolian sand. The higher rises are

1,

oapped by pisolitic-laterite gravel. (In sam.a low lying areas

linear parallel· Band dunes are still pre88rved~) In the north.

east of GREEN SWAMP WELL and on WlNNECKE CREEK, the eastern slopes

o! the valleys are flanked by scarps up to 60 feet high ot pi8olitio

. laterite capped s8.nd:stone; the western slopes are sand oOVered.

The Buohanan Hills (rig. 3) and a rew isolated mesas aome 25 mil••

east are completely ringed by scarps.

4. Renehan Ridge - Dixon Ridge System is a broad belt of

high oountry trending north-west aoross the north:eaetern seotor

of· SOUTH~ WOODS. The eastern hills Comprisl parallel quartZ:

it. ridges up to 900 feet in altitude, alternating with narrow

sto~ alluvial fane and broader plains of aeolian and' oolluvial

sand. The remainder of the Ridge Syatem oomprise. broad, flat

topped sandstone and pisolitic laterite hills with low scarpa

(rarely..uP ~o _6Q .feet high). whioh renge in elevation from 750 to
.~•. , "._••,"'~_ .;-.:.:.•_ .•~'l"":"';;'"':=-,,: .

850 feet. .. .... _.~.

5. Point Wakefield Ridll'l S;ystem (eouth.oast IlREEI! SWAMP WELL)

is formed of low sandstone plateaux ranging 1n elevation troa

1,100 feet in the west to 950 feet in the east, oappe4 by pisolitic

laterite. Soarps up to 60 feet high boOUr near the Hanson R1.verl"·-_,__ ,

low irregular soarps with soattere'd ~lluv1al fans alo~ their

marsina ooo.ur alone- the northern nanks of the Ridge System. The

BoUtb,ern- and ...·Bt.rn.....$lanks are partially or wholly oovered ..i th

.~, '.

• .. .,

..
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6. Lander Plateau trends west-north~west across the area.

The altitude of the plateau ranges from 1,100 to 1,300 feet. The

slope of the northern flank falls off within 2 miles to under 900

feet. Irregular and reticulate dunes, with some mobile sand patches

are the highest dunes in the area (up to 125 feet high) and cover
(figure 4)

most of the outcrop, which in places forma steep sandstone scarps
•

or low dolomite hills. The latter are dissected by soil filled

valleys with entrenched creeks. At the eastern end of the Lander

Plateau, very lo~ B.hale and dolomite hills and mesas are capped

in places by Tertiary limestone and chalcedony.

7. Hanson - Lander Plains (Mabbutt, 1965) are mostly sand

covered in the east i only a few tora of crystalline rocks and

ridges of reef ql.J:BXh rise above the sand. In the south and

west, broad areas of ~ulga. covered plains with very low rocky

rises and few high hills occur.

8. Wilson Creek Plateau (west TANAMI EAST) is a sand

covered area bordered by very low (30 feet maximum) scarps of

laterite, one of which is continuous for ten miles.

9. Lander River Flood Plain varies from one to three miles

wide in its middle reaches and broadens considerably in its lower

reaches, showing the effeot of large scale ponding, e.g. Lake

Surprise. Later ponding on a smaller scale is caused by en

croachment of sand dunes.

10. Hanson River Flood Plain is similar to that'of the

,.'

•
Lander River in the south, but sand encroachment has virtually

obliterated the lower flood plain. Extensive sinkhole" de~elop

ment is indicated by circular depressions in the thinner sand

cover.

11. GREEN SWAMP WELL - SOUTH LAKE WOODS Drainage System

comprises numerous disconnected claypans and ahort irregular

drainage channels that trend weat-north-west and eaat-north-eaat.

12. WiNlecke Creek - Cattle Creek Plains comprise broad

flat or gently undulating lowland sand plain dissected by the

Winnecke Creek and Hooker Creek - Cattle Creek drainage channels.

These channels vary from sandy creeks incised in alluvium to

broad silt flats with intermittent water holes occupying areas

of pisolitic laterite outcrop.

13. Lowland Dunefields occur south-west or Point

Wakefield, between the Ranson and Lander Rivers, and in the lower

plains of the Wilson, Hooker and Winnecke Creeks. The dunes are

",,'

'.
>,



•

•

Figure 3. Buchar.an Rille, WINlfECKE CREEK, showi!18' scarp formation at
base of deep weathering profile. Dark band at top of hill
18 40 feet of pisolitic laterite. Neg. No. G/6753 •

• Figure 4. High (over 60 I) irregular ss.nd
north-east MOUNT SOLITAIRE.

dunes,
Neg.

lander Plateau,
No. G/e757.
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parallel and linear, with broad, flat, sandy swales. In the

Hooker Creek, Winnecke Creek, and Wilson Creek aress, the dunes

are low and widely spaced (11- miles or more apart), in the

south-eastern areas, the dunes are higher (up to 20 teet) and

broader, with defined crests, and with correspondingly narrow

swales (seldom more than 1- mile apart). Irregular dWles and

Band hills fringe the eastern margins of the more extensive

areas of outorop.

14. Lake Woods Plains comprises undulating sand plain

with low parallel dunes bordering plains of old lake deposits.

Vegetation

Spinifex and occasionally acacias provide the vegeta

tion cover over most of the area, although thick stands of a

a9indly wattle cover some sandhill aress. Mulga stands are

restricted to local areas in the south and south-west. Thick

turpentine scrub occurs only in the northern areas. Teatree

and blue bush are common in the GREEN SWAMP WELL - SOUTH LAKE

WOODS Drainage System. Tall eucalypts line drainage channels

in the area, and are scattered over the floodouts of the larger

creeks end rivers.

Previous Investigations

A number of surveyors, but only two geologists, had

previously crossed the area (figure 5). The first was Davidson

(1905), who in 1900 traversed from Kelly Well, on the Stuart

Highway, to Western Australia and returned to Barrow Creek. He

made passing references to ferruginous sandstone and ironstone

conglomerate (almost certainly pisolitic laterite), and described

and figured a section at Buchanan Hills of 50 feet of ~~nglomerate

capping 200 feet of sandstone and limestone. He·also recorded

granite and 'iron saturated' schist from the southern part of the

area.

In 1909, Chewings (1928, 1931) was commissioned to sink

a series of wells for a proposed stock route from Barrow Creek

to Wave Hill. He observed the Devonian sandstone in the northern

part of LANDER RIVER. He noted (100. oit. 1931, p.323) that the

sandstone was ' .•• much dieturped and fractured in places though

its general position was more or less horizontal. t He suggested

the sandstone was Palaeozoic and possibly Cambrian. He also
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described the sandstone and shale of the northern part of the area

and considered it to be a distinct formation which he named the

Winnecke Creek Tableland Formation (now named the Marrina Beds).

He considered the Formation to be younger than the sandstone on

LAlIDER RIVER due to its apparent superficial nature, t ••• in no

case, notwithstanding that the Tableland Formation covers such ex

tensiva areas of country, did it appear to have had 8JXY great

vertioal dimensions' (1931, p.9).

He also examined the Middle Cambrian limestone and

siltstone (Montejinni Limestone) where it underlies the Winneeke

Tableland Formation (Merrina Beds) in the extreme north of

WINNECKE CREEK. Because of the folding in the beds (actually

slump folding), he believed them to be unconformable under the

essentially flat Winneeke Tableland Formation, and probably

correlatives of Devonian limestone ,in Western Australia.

Wade (1924), published a map which included the

western part of the area. He erroneously showed granite out

crops at 131 0 east and 180 30' south. The basis for this was

probably the map of the Northern Territory (Winnecke, 1898),

referred to by Davidson ("1905,p.70) as showing metalliferous,

high mountain ranges in the vicinity of Buchanan Hills.

In 1937, Hossfeld (1938a) made a brief reference to

scattered outcrops of potentially metalliferous rocks between

The Granites and Tennant Creek. In 1937, he aleo sampled auri

ferous reefs in an area 35 miles south of Tennant Creek and 10

miles west of the Stuart Highway, and named this area the Wiso

Area (Hoeereld, 1938b). Later, (1954. p.134) he ueed the name

Wiso Tableland for '... the large unmapped area bounded by

Newcastle Waters, Wave Hill, The Granites and Barrow Creek,

believed to be underlain by Cambrian sediments'. He presumed

a northwards continuation of these sediments joining the

BUldi~(DalyRiver) Basin, the whole oonstituting the Buldiva 

Wiso Basin.

In 1940, J. Whitlock, a Northern Territory Administra

tion surveyor, dragged two tracks across the area, and in 1960

and 1961 V. OIBrien, also of the N.T.A., traversed the area in

search of grazing country (figure 5). He named some physio

graphic features qn SOUTH LAKE WOODS including Renehan Ridges

and Dixon Ridge.

•

•

.p.
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In 1959. Phillips (1959) flew over the Tanami Desert

and recorded outcrops of more or lese flat lying sandstone in

the south of TANAMI EAST, and crystalline rock further south.

In 1963, Smith (1963), made two helicopter traverses

into the eastern part of the area and recorded low outorops of

horizontal sandstone interbedded with siltstone and chert.

In 1960, the Geophysioal Branch of the B.M.R. ran

airborne magnetometer and radiometric traverses which covered

the eastern third of GREEN SWAMP WELL (Spence, 1962). The

magnetic intensity was found to be of low relief. Aleo the

Tomkinson Creek Beds were found to be effectively non-magnetic

in this area. In 1962, one aeromagnetic traverse (Wlpubliehed

B.M.R. map) from Gordon Downs to Tennant Creek passed aerOBS

the northern part of GREEN SWAMP WELL. Interpretation of the

reeults showed that the maximum depth to basement was of the

order of 6,000 feet below sea level in the central northern

part of GREEN SWAMP WELL.

"In 1964, Aero Service Limited flew an aerom.a:gnetic

survey over the Wiso Basin area for EJeoil Oil Company Limited

(Zarzavatjian and Hartman, 1964). The depth to basement esti

mations were possibly affeoted by interfer~noe patterns from

minor magnetio horizons.

A photo-interpretation of the area was prepared by

the photogeological section of the B.M.R. (Rivereau and Perry,

1965).

In 1965, Wongela Geophysioal carried out a helicopter

gravity survey whioh inoluded the Wiso Basin, under oontraot to
, "

the B.M.R. (Flavelle, 1965). Prepar~tory levelling was oarried-

out by Department of Interior surveyors ~ 1964. An extremely

large gravity minimum was loo!'lted trending west-north-west

across LANDER RIVER and the north-eastern part of MOUlf1' SOLITAIRE.

Survey methods

Offioers in the field party were K.G. Smith,

E.N. Milligan, R.A.H. Niohols and H.F. Doutoh. The survey was

carried out by helicopter traverse over a period of 33 days,

and outorops were plotted ~n aerial photographs at a soale of

1:46,000 and 1150,000. The aeriAl photographs were taken in

1949 by the R.A.A.F. Air photo-interpretatio~maps were also

"
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used as guides and were provided by the photogeological section

of the Bureau of Mineral Resouroes. Ground. support was by Land

Rovers and two four-wheel drive 3 ton trucks. Shallow scout

holes were drilled on an east-west to north-weat line across the

northern part of the area, concurrently with the helicopter

survey. The scout-holes were designed to obtain geological in

formation in areas of' sand cover along most of the route sur

veyed by the Department of Interior. Five scout-holea were

drilled on GREEN SWAMP WELL (GSW 1 - 5). one on TANAMI EAST

(TE 1). end four on WINNECKE CREEK (WC 1 - 4). (figure 6).
"

Thin sections were examined and described by R.A.H. Nichols.

Oil Permit Boundaries

Most of the area 1s covered by five Oil Permits

(figure 6).

Water Supplies

A number of water holes have developed in impervious

pisolitic laterite on Hooker Creek and Winnecke Creek and its

tributaries, and retain water for some months after heavy rain.

A few in the lower reaohes of Winnecke Creek may be semi-permanent.

A number of cl~pans also hold water for some weeks after moderate

falls of rain (in the order of one to two inches). "'Chewings

(1931) obtained water from depths of six feet, near a aeries of

native wells sWlk in sandstone with a thin cover of kWlkar, in

the northern part of LANDER RIVER. He also obtained water from

shallow depths near claypans in the southern part of ~he GREEN

SWAMP WELL _ SOUTH LAKE WOODS drainage system (B.M.R. scout hole

G.S.W. 4 drilled on this drainage system, encountered a seepage of

water at 21 feet).

Two bores on Willowra Station are drawing water from

the Lander River basin in the extreme south of the area. One

bore on Numagalong Station 18 drawing water from alluvium of the

Hanson River basin. Hooker Creek Native Welfare Settlement has

three domestic and two pastoral bores on WINNECKE CREEK. (Appen

dix 2).

•

..
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STRATIGRAPHY

The Preoambrian rocks were studied only cursorily and,

following current B.M.R. practice, were divided into undifferenti

ated Precambrian, Archaean, Lower Proterozoic and Carpentarian.

Adelaidean includes all rocks which are time correlations of the

sediments in the Adelaidean Geosyncline, above the base of the

Willouran Series, and below the base of the Cambrian - the tenta

tive age of the baae of the Willouran Series is 1400 million years.

The Carpentarian includes all rocks which are time correlates of

the sequence above the base of the Cliffdale Volcanios, and below

the base of the Adclaidean, in the Carpentaria area of the

Northern Territory. The age of the base of the Carpentarian is

about 1800 million years. Rocks which were deposited between the

top of the Archaean and the base of the Carpentarian are tentatively

referred to as Lower Proterozoic.

The Palaeozoic sequence was subdivided and units were

grouped into the Montijinni Limestone, Merrina Beds, Hanson River

Beds, undifferentiated Lower Palaeozoic, and Dulcie Sandstone.

Sandstone, grey travertinous limestone and pisolitic laterite,

thought to be of Tertiary age, was not named ...

The nomenclature of the sedimentary rocks described in

this record follows Folk (1964).

General ,distribution of the stratigraphie units

The known Precambrian and Palaeozoic succession differs

in the various parts of the basin; the sucoession is summarised

below.

1. Eastern marginal area: Merrina Beds - sandstone, silt

stone, claystone and chert, overlying fossiliferous Lower Middle
. •.

Cambrian dolomite - unconformably overlies Tomkinson Creek Beds

ortho-quartzite of probable Lower Proterozoic age. (In the

subsurfaoe, the dolomite overlies a sandstone which may be the

Tomkinson Creek Beds or a younger un-named unit).

2. Central area: Merrina Beds - sandstone, siltstone and

claystone with rare fossiliferous Lower Middle Cambrian dolomite

interbeds were the only rocks identified.
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3. Northern area: Merrina Beds - unfossiliferous sandstone,

siltstone and claystone .. conformably overlie fossiliferous Lower

Middle Cambrian dolomite (Montejinni Limestone).

4- North-western area: ?Marrina Beds - sandstone and chert ..

overlie (unfosailiferous) ?Lower Cambrian Antrim Plateau Volcanics

with apparent conformity.

5. Western marginal area: Merrina Beds .. sandstone .. un

conformably overlie probable Carpentarian arenites, and intrusives

of Precambrian age.

6. South-west area: Grey dolomite and red, sandy limestone,

possible time correlatives of the Merrina Beds (or possibly the

Ordovician Hanson River Beds) are overlain unconformably by un

fossiliferous sandstone correlated with the Devonian Dulcie Sand

stone of the Georgina Basin. Precambrian arenites.. &nd low grade

echists crop out to the west, and apparently have fault contacts

with these younger rocks.

1. Southern area: Hanson River Beds - fossiliferous sand

stone and dolomite of Middle, and perhaps Lower Ordovician, age 

are overlain unconformably by the Devonian Dulcie Sandstone.

Gneisses similar to Arunta Complex types, intruded by quartz and

pegmatites, are apparently faulted against the Dulcie Sandstone at

its south.ern boundary. The relationship of the Ranson River Beds

to the Merrina Beds is unknown. The regional dip in this area is

to the south-south-west, 80 that the Mertina Beds may dip under

the Hanson River Beds. However, nothing is known of the nature

or age of the rocks between the two Formations or of the com

plete time range of either the Hanson River Beds or the Merrina

Beds.

•

PRECAMBRIAlI
._~

Arunta Complex , -i
, ",.

Mawson and Madigan (1930) proposed the name Arunta Com'::'

plex for the Precambrian igneous and metamorphic rocks of the

MacDonnell Ranges, Central Australia, and traoed their extent north

to Barrow Creek, some 50 miles south-east of the area. Out-crop

in the south of LANDER RIVER and in central MOUNT SOLITAIRE com

prises rock: types similar to· those known from the Arunta Complex.

These include metaquartzite, porphyroblastic biotite - quartz -
J

\
\. ,, .
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fel-dspar gnei-ss, "mica schist, 'and hornblende - feldspar'·amphi"bolite •

No age determinations -are available ~or-~he Arunta Complex, and at

present the-age is regarded as ?Archaean.

Warramunga Group

The Vfarramunea Group (Ivanac, 1954) crops out in the

northern half of BONNEY WELL (Smith, Stewart·and Sm.ith, 1961). The

rocks are low grade metamorphics, sandstone J graywacke 'sil"tstone,

s"hale, red and black banded cnert &1drhyolite. -They-are--mtruded

by basic i8neus rocks, -acid porp~ and microcline granite. The

age of the Group is Lower Proterozoic.

Hatches Creek Group

The Hatches Creek Group crops out in most of the eastern

half of BONNEY WELL and trends north-west into the western -half

(Smith, Stewart and Smith, 1961). The rocks are mainly thin to

medium bedded, medium to coarse grained, silty, silicified quartz

sandstone intruded by basic igneus rocks, quartz - feldspar porph;yry,
and other acid and intermediate rocks, and by granite. The age of

the Croup is Lower Proterozoic (Walpole and Smith, 1961).

Tomkins,on Creek Beds ,

••

•

The Tomkinson Cr.eek Beds (Randal, Brown and Doutch, 1966)

crop out in two areas:

(i) near-the 'cen1;ral eastern margin of SOUTH LAKE

WOODS; and

(ii) in-the 'south-eastern corner of SOUTH LAKE

WOODS, ~d north-eastern corner of~ SWAMP

WELL (continuing onto north-western TENNANT

CREEK) •

(i) The rocks in this area are medium to coarse grained

quartz sandstones.

(ii) Similar rocks with 'pebbly and cO'bbly -beds crop ·out

on the western side of "the northern extremity 'of -this -area. Here,

they are separated by a north-west·-trending fault from'prcrbably

younger, fine to medium grained quartz sands-tone. In the sou-thern

part of this area (on TENN'ANT CREEK), higher beds in this sequence

contain clay and silt flakes and blebs. Ripple marks are commonj

some beds are silicified. The same broad stratigraphic succession

,



•
14

.-
occurs on HELEN SPRINGS (Randal, Brown and Doutoh, 1966). The

two areas form part of a limb of a major north-west trending syncline

disrupted by many normal Caults, causing repetition of the beds in the

southern area. Lithological similarities suggest a correlation with

the Hatches Creek Group, and hence, a Lower Proterozoic age (K.G.

Smith, pers. comm.).

Mount.Winnecke Sandstone

Traves (1955) described poorly sorted, coarse-grained sandstone

and fine conglomerate with pebbles of quartz, chert and greenstone,

·cropping out on BIRINDUDU; he .named these rocks the Mount Winneeke

Sandstone. Over 140 feet of similar sandstone crops out in a hill at

the north-west margin of TANAMI EAST, )0 miles south-east of Kount Winnecke.

It is identified a.s Mount Winnecke Sandstone. The structure of the

outcrop is a peri-synoline with its long axis striking at 3600; dips range

from 5 to 12 degrees.

The rock is oross bedded with alternating dark grey and lighter

purple - grey laminae. In hand speoimen the rook is a ooarse, silioeous,

lithic, quartz sandstone with sub-rounded, poorly sorted, quartz grains,

and rounded, red grains of ?jasper and black ?tourmaline grains. The oement

is silioeous; ,~the t~me of silioification cannot be determined. The age

is probably CarPentarian (Dunn 1965). .4

Undifferentiated Precambrian rooks.

These inolude steeply dipping greyw~ke and low grade schist in

the south-west corner of TANAMI EAST, highly ferruginised arenites and low

'grade schist at DeBavay Hills, MOUNT SOLITAIRE and various intrusive rocks,

for example, quartz - biotite-feldspar granite, quartz - feldspar - biotite

granite, quartz - feldspar - hornblende - biotite granite, fine and coarse

grained biotite - feldspar pegmatite, mica - tourmaline - quartz pegmatite,

garnet and musoovite bearing aplite and tourmaline and muscovite bearing

.reef quartz. The l~rger quartz reefs -apparently have a preferred

orientation of west - north - west in the eastern part of the area, and

north - west in the western part of the area, that is, approximately

paralleling the basin margin.
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Some of the pe,gmatites on MOUNT SOLITAIRE may be

sources of muscovite, end they warrant investigation if future

supplies of Australian mica are sought. The most prospective

area is about 20 miles east-north-east of MOUNT SOLITAIRE and

is accessible by four-wheel drive vehicles. In this area,

numerous quartz-feldspar-tourmaline-muscovite pegmatites are

concordant with ?Archaean schist; muscovite is abundant in

b~oks measuring 6 inches by 4 inches, end most of the pegmatitee

are zoned with prominent quartz coree. The width of the peg

matitee ranges from 1 foot to 50 feet, and length ranges from

30 to 200 feet. The largest pegmatite was about 120 feet long

and 50 feet wide.

Another area where numerous pegmatites crop out is

about 30 miles east of MOUNT SOLITAIRE. In this area, quartz

feldspar-tourmaline-muscovite pegmatites occur as veirie in

granite. Muscovite is abundant in the pegmatites, but the'

b)oka are small. The pegmatites strike at 320 degrees, and are

1 foot to 3 feet wide and up to 300 feet long.

PALAEOZOIC

Antrim Plateau Volcanics

David (1932) defined the Antrim Plateau Volcanics.

They consist of basalt flows and some agglomerate tuffs. Accord

ing to Traves (1955) they unconformably overlie Upper Proterozoio

sedimentary rocks and appear to be conformably overlain by ltiddle

Cambrian sedimentary rocks.

Montejinni Limestone

Traves (1955) mapped and named the Montejinni Limestone.

A section at Montejinni Homest'ead, 150 miles north of Hooker

Creek, consists of 40 feet of thick bedded to massive, fine to
<

coarse crystalline limestone, with abundant chert nodules, over-

lain by 20 to 40 feet of thick bedded, finely crystalline limestone

with rare chert nodules. Traves mapped the extention of the

limestone to within 15 miles of WINNECKE CREEK. The only fossila

found were abundant Giryanella.

Thin to medium bedded quartzose microcrystalline lime

stone and dolomitic micaceous quartz siltstone and fine to medium

crystalline dolomite, cropping out in the north and north-east
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part of WINNECKE CREEK, are mapped as Montej"inni Limestone. Out

crop is scattered and is seldom more than 10 feet thick. In the

upper reaches of Cattle Creek these rocks crop out in topographic

depressions below low scarps of Marrina Beds sandstone and silt

stone.

Two samples were examined and described a8 followa:

•

,-

WE 9. suartZOS8 miorite

Hand specimen: grey_brown with light brown and tan

mottling, dark grey manganese? spots, some layering,

small pin-hole vughs, hard.

Thin section (fig. 1): Grains. 10-40%, quartz silt,

approximately 50 microns in size, Bub angular, lath

shaped, olear, well sorted; clay minerals or mica

flakes; discontinuous patches and. layers of quartz

and mica silt alternate with calcilutite. Some lim

onite staining.

Matrix. 80-90%, oryptocrystalline to microcrystalline

calcite, partly recryst~lised, and unwinnowed.

Origin. Accumulated in low energy conditions, possibly

in a sheltered or protected part of a lagoon; periodic

storms may account for transport and deposition of silt

and clay. Calcilutite may have formed by precipitation,

abrasion of fossils, or from transport from adjacent

areas (Cloud, 1962).

WE 10. (Fig. e). Qpartzose micrite.

As above; but with 40-50% quartz silt, well sorted,

soattered throughout calcilutite matrix; rare mica or

clay minerals; rare feldspar.' This type may represent

a deposit formed under more'turbulent conditions. Phos

phatic braohiopods, echinoderm fragmente and Biconulites

are oommon in some of the more silty, microcrystalline

limestone bedso
"AB!: The fossils have been examined by Dr. A.A. Opik,

Canberra, and by C. Gatehouae (B.M.R.). An Aorothele Linnarsson,

1876, of upper Lower to middle Middle Cambrian aspect is present

along with Biconulites So 1;. and eocrinoid plates. The age of this

fauna is most likely to be lower Middle Cambrian (pers. comm., C.

Gatehouse).

,';

, -
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Fig. 7 lIiorooryete.line lilaeetons (X30) I l40ntejinni
LiMstone. Sample No. WB9. Negative No. G/8749.

Pig. 8 Quartzose aicrocryBtalline limestone (X40)i Kontaj1nni
Lilaeetone. Sample 110. WBl0 lIeg. 110. G!8739.



Fig. 9 Croas-lamination in fine grained dolomitic sandstone,
llerrina Beds J 1 mile east of Buchanan Hille,
WIlIIlECKE CREEK. lIeg. No. G/e752•

Fig. 10 ?G1rTanella in algal dolomite, Jlerrina Beds. Saaple
No. 01, 4 miles east of Buchanan Hille. Neg. No.
G/e755.

•
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Merrina Beds (New Name)

.' The Merrina Beds are named from Mer+ina Waterhole on

Winneeke Creek where scout hole W.C.3 penetrated 132 feet of

siltstorie and claystone of the Merrina Beds.

The Merrina Beds crop out sporadically in GREEN SVIAMP

WELL, SOUTH LAKE WOODS, WINNECKE CREEK and TANAMI EAST. Most out ...

crops are small in extent and thickness and many have been strongly

ferruginised. The best outcrops are in the eputh-eaet and north

east of GREEN SWMAP WELL and in the south of WINNECKE CREEK, border

ing the valleys of Winnecke Creek and its tributaries. Rock types

range from medium-bedded, cross-bedded, poorly-sorted, granular

sandstones to algal dolomite; all the rocks were deposited in

shallow water.

The areas of better outcrop visited were:-

WINNECKE CREEK

Buchanan Hills: The lower part of the section was not

measured, however, the following approximate thiCknesses were

observed:

10 feetJ

50 feet,

50 feet;

20 feetj

Top: 40 feet;

90 feet,

20 feetl

pisolitic laterite

deeply weathered siltstone

massive white and pink claystone with some

micaceous siltstone laminae

pink, red, red-brown fine grained sandstone,

siltstone and claystone with rare thin

argillaceous dolomite bede I

grey and blue grey dolomitic fine gra!l1ed

sandstone and siltstone, cross-laminated,

with scour and fill, undulate bedding, and

slump struoturss (fig. 9).

unexposed.

dolomite, mostly travertinised, one three

inoh bed with common to abundant Girvanella

(fig. 10), brachiopods and Biconulites.

A sample (WB 1) of the algal dolomite (figa. 10 & 11) was

examined and described as follows:

WB 1 Algal dolomite

,-

Hand specimen. Grey-brown with undulating purple layers,

spherical and oval algal nodules with concentric layering

•



around detrital nuclei;

hard.

18

bioclastic fragments, vughy,

>

.,
Thin section. Grains 70%, algal nodules (pieolites or

oncolites), Bioonulites, brachiopod, ostracod? and

Echinodermata fragments. Algal nodules, average size

2 ems., oval to spherioal, anhedral, medium crystalline

dolomite with dark inclusions of cryptocrystalline dolo

mite (relict algal layering?). No evidence of tubes or

filaments.

Fossil fragments occur between algal nodules, and

many shell-like fragments and possible tubes have been

recrystallised by dolomitisstion; others, including

Echinodermata fragments, are partly or wtidily replaced

by microcrystalline and fibrous ai1ica.

Matrix. 30%, the grains oocur in a mosaic of micro

crystalline dolomite, most crystals have inclusions of

finer dolomite, giving a cloudy appearance.

Origin. The algal nodules may represent Girvanella

nodules or oncolithso It is impossible to tell if the

concentric layers were composed of tubes or crypto

crystalline carbonate (Logan, Rezak, and Ginsburg, 1964).

The nodQles formed in shallow warm water in the photo

synthetic zone, either by the growth of Girvanella

around fossil fragments, possibly in mud, or by the

growth of an algal mat around a detrital core, during

continuous movement. (loco£!1.). Other bioclasts were

probably trapped between the nodules which prevented

winnowing. Dolomitisation probably occurred at a late

stage in diagenesis as the crystalline mosaic obliterates

most of the original textures I whereas early stage

dolomitisation tends to preserve original textures.

Scout hole WC 2 penetrated additional very fine

grained sandstone, siltstone and claystone below the

algal dolomite horizon.

Water hole 9 miles south-east of W.C.2: The sequence

comprises _

20,' medium bedded, fine grained, pink and buff, micaceous

sandstone, interbedded with buff siltstone, and white

and purple, mottled cla.ystone; one claystone bed

.>

•



•

Fig. 11 Algal dolomite
Merrina Beds.

(Girvanelle?) with bio.lests (145),
Sampls No. WBl. Neg. No. G/6741



Fig. 12 Concentric ?ehri.nkaBe cracks around '!IUd ballet
in claystone; lIerrina Beds, 10 1Ililes south-east
of Buchanan Hille. Neg. No. G8756.

•

•

Fig. 13 Il1cro-aediWll. crystalline
lledlI. _pie 110. lIB16.

•

dolOll1t.
Neg. No•

(X45) •
G/6743
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contained 'concretions' with concentric spherical,
partings around 3 - 4 inch nuclei! of accreted clay-

stone fragments. (figure 12).

Head waters of Cattle Creek: (08 840 feet above sea

level). The horizontal sequenoe comprises,

20' of equal amounts of. interbedded, buff, fine grained

sandstone and claystone with muscovite rich laminae,

and a 1-foot bed of pink, cross bedded, micaceous,

argillaceous sandstone.

TANAMI EAST. Run 2 photo 5056 (central, north TANAMI

EAST). (~1,220 feet above seQ level):

22' medium to thiCk bedded, cross bedded,-dark brown,

medium grained sandstone with occasional clay pellets.

18 1 laminated, dark brown, micaceous siltstone.

SOUTH LAKE WOODS. 20 miles west-north-west of the south

east corner of the Sheet:

,

60' brown and whits, medium grained, crOBS bedde"d sand.stone

with cl~ pellets, interbedded with brown and pUrple

quartz siltstone with shaly, micaceous laminae and cl~

pellets.

14 miles south of Dixon Ridge. A dolomite oropping out in

a topographic low was sampled (WE 16) and described as followsr

WB 16 Dolomite (medium crystalline).

Hand specimen. Light brown-grey, medium crystalline, hard,

tight, some weathered patches (fossil fragments?) stand out.

Thin section (fig. 13). Grains, nil. Mai;:d.x, medium

crystalline and microorystalline patches, some medium

crystalline pat~he8 with (iroular to oval outline

(1f08S11s), and 80me with lath or spine-like shape.

Origin. Possibly accumulated as a carbonate mud with some

bioclastic or algal remains; it waS later completely re

crystallised and dolomitised.

GREEN SWAMP WELL. G.S.W. 2 scout hole site.

12' Brown and white, cross-bedded, well sorted, friable, fine

to medium grained sandstone with white cl~ and ·silt

•

•

layers; some purple, mioaceous sand laminae .,



,

WB 17

WE 18
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48' Ferruginised, brown and purple micaceouB ail tstone 

claystone.

Two samples from this locality were described as follows.

Siliceous quartz sandstone

Hand specimen. Light brown - orange, fine to medium

grained quartz sandstone I porous, hard.

TM.n section. (fig. 14) Grains 80%, quartz, fine grained,

·average size 200 microns, Bome 500 microns, 8ubrounded

to rounded, low sphericity, average to WEll~ Borted. Over

growths produce angular appearance and tend to be

idiomorphic. Grain on grain texture with triple points

and solution contacts. Rare chert grains and vein

quartz, some fractured but majority undeformed. Cement.

1~ siliceous, as overgrowths, voids 1r:J1,.

Origin. Accumulated in shallow water, relatively near

land and deposited by medium strength, persistent currents

giving average to well-sorted and eubrounded grains.

This may have resulted trom uplift of the land and or

climatic change giving increased erosion and replacing

carbonate depositio~l conditions.

Ferruginous siltstone

Rand specimen. Dark brown, mottled siltstone, micaceous

and ferruginous, with thin claystone lenses and patches,

with slurry? structures.

Thin section. (fig. 15) Grains, 9~' 80.' quartz silt,

20% ferruginous elaystone fragoents, irregular shaped

patches, some laminated, broken layers or beds (slumped?)

composed of clay minerals (some chloritic) with rare

quartz silt and iron oxide. Quartz silt, angular, well

sorted throughout. Matrix. 10% iron oxide and clay

minerals.

Origin. Accumulated either in deep, quiet water far from

land, or in shallow protected quiet water. Clay minerals

were probably derived ·from nearby "land with the silt.

The rock was probably ferruginised during lateritisation.

The occurrence of siltstone may imply either elevation

of land with increased erosion, or cooler climatic conditions.

•

•



•

•

•

Fig. 14

Fig. 15

Siliceous quartz sandstone, fine-medium grained
(XJO). Ilerr1lla Bede. Sample No. WBl1. Neg.
No. G/8744.

Ferruainous quartz ailtstone with clAT/ailtetone
fragaente? (or dumped lo,yero) (X45) , IIerrlna
Bede. Sample 110. lIll18. Neg. No. 0/8745.



Fig. 16 Silt~ (quartz and mica), algal? dolomite.
(45); IIerrina Bed.. _pl. 110. 'RB19. lIeg.
110. G/8742.

•

•

•
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Point Wakefield: 46 feet interbedded; 80% medium

bedded, cross bedded medium grained, red brown micaceous, lithic

feldspathic quartz sandstone; (One 15 foot interval is festoon

cross bedded with dips on the cross beds up to 25 degrees;

oscillation ripple marks occur infrequently) 20% purple, pink

and white, shaly, micaceous, very fine grained, quartz sandstone

and siltstone and claYstone. Scour and fill structures occur in

the sandstone and siltstone.

RWl 14 photo 5187; (oentral south GREEN SWAMP WELL).

A large sinkhole, situated approximately at latitude 19°57' S,

longitude 1320 32 t E, is about 200 feet long, 30 feet wide and 100

feet deep. It has developed along a west-north-west trending

vertical joint in flat-lying sedimentary rocks which consist of:

··10' sand, red soil, laterite.

2' red, medium grained, ripple marked sandstone.

13' thin bedded, yellow-white, silty, (quartz) dolomite.

11 red sandstone (near base of above unit).

The ten feet below this are probably f~ne to medium

grained oalcareous or dolomitic rocks (suggested by rounded

weat~ering surface and possible stalactites). A sample of the

silty dolomite is described as follows:-

.'

WE 19 Mioaoeous, quartzose dolomite •

Hand specimen. Light grey, light brown, micro

crystalline Bandy (quartzose, micaceous), partly

fissile, hard. Some porosity along laminae and

stylolites. Densely worm burrowed in part.

Thin section (fig.

fossil fragments.

16). Grains. 20%, quartz, mica,

Quartz, 90%, average size 100-150

•

microns, angular to sub angular, well sorted, low

sphericity, in layers ~ scattered. Rare grain on grain

texture; rare feldspar and chert grains. Mica, r;ffi,
long thin, white mica or clay mineral laths (flakes),

approximately 250 microns in length. Fossil fragments,

5%, broken algal cellular structure (possibly early

Dasycladaceae) with dark cryptocrystalline dolomite

walls and fibrous varieties, 50 microns thick around

cells, 150 microns diameter. Other fragments are bi

cellular, with fibrous walls of microcrystalline dolo

mite (possibly early sponge forms). ~1atrix 80%,
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microcrystalline dolomite partly recrystallised to

medium crystalline dolomiteo

Origin. Accumulated in shallow warm water, in a carbon-

ate rich envir?nment, near land, with periodic currents depositing

quartz, mica :o~ clay minerals, and probably organic

fragments. The presence of algal remains suggests that

small algal patc~es existed nearby. The currents were

not atrong enough to winnow the sediment.

A tentative composite stratigraphic column has been con

structed for the Merrina Beds in the northern pert of the area,.'

mainly from subsurface data (see section on subsurface geology).

The struoture of the Merrina Beds in this area 1s regionally flat

lying. Outcrop on topographic highs (over 900 feet) is usually

medium to coarse grained sandstone, at lower altitudes finer grained

clastics and dolomite orop. out. The exoeption is the siltstone/

claystone sequenoe at Buohanan Hills. These rocks dip to the east
.rd-er

and are therefore likely to be than outorop at the same

topographio level further east.

The regional strike in the south-eastern part of the

Basin appears to be west-north-west. The most south-easterly

outcrop (and, presumably, the youngest - the altitude is approxi_

mately 1,~5 feet) examined was that in central south GREEN

SWAMP WELL ~WB 19). The dolomite here is lithologioally dis

similar to other Merrina Beds dolomites and may represent a new

depositional phase after the period of widespread sandstone

deposition recognised in the northern pa~ of the area.

~ Diagnostic fossils are rare in the Merrina Beds

and have been found only in the algal dolomite at Buchanan Hills

and from dolomite and ohert at 160 - 200 feet in G.S.W. 1. They

are Biconulites, Acrotre!! and Aorothele. The assooiation of these

fossils indicates an early Middle Cambrian age. (pers. oomm.
"A.A. Opik, Canberra) 0 These occurrenoes are in the lower part of

the known Merrina Beds sequence; the age of the upper part of the

Merrina Beds has not been determined. The next yoUngest Formation

mapped is the Hanson River Beds of Ordovician age; large areas

of sand cover the area between outorops of Merriua Beds and

Hanson River Beds.

Correlation with adjacent units: The lithology, fossil

assemblage and age of the dolomitea in the Marrina Beds indicate

a close correlation with the Montejinni Limestone. ,~he lithology

of the arenite/lutite sequenoe has a marked resembiance to arenite

.•

•

•

•
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and lutite with interbedded dolomite cropping out on ELKEDRA and

BARROW CREEK that have been t~ntatively mapped aa part of the

Cambro-Ordovician Tomahawk Beds (Smith and Milligan, 1964).

Environment of Deposition: The abundance of dolomite

'mud', the presence of algal 'mats' and the common occurrence of

crossbedding and undulate ripple marking indicates that sedi

mentation took place in carbonate saturated shallow (including

littoral) waters, possibly penecontemporaneously enriched in

magnesium. There appears to be little variation in lithology

laterally acrose the northern part of the Basin. (C¥tcrop of

Middle Cambrian rocks in the southern area is unknown). The

vertical variation is from dolomite, up through dolomitic silt

stone and claystone and very fine grained sandstone, with

interbedded dolomite, to medium to coarse grained sandstone.

(The amount of dolomi. te originally in the upper sandstone is

unknown, due to deep weathering). This transition almost

certain.ly resulted from an increase in tectonism and a low

ering of parts of the sea floor, producing increased circula

tion and decreased salinity.

Hanson River Beds (New Name)

The Hanson River Beds orop out sporadically west of

the Hanson River floodout and as far west as north-east MOUNT

SOLITAIRE. Sandstone, laminated, fine-gr~ed, red, micaceous,

with some red siltstone,forms the no~th-eastern outcrops (pn

LANDER RIVER). These may be the oldest beds in the unit.

Dolomite with sandstone interbeds crop out in claypans and low

hills south and west of the sandstone. Samples from these

outorops are described as follows:

;

•

WEn Medium crystalline, .bioclastic dolomite

Hand specimen. Light brown-grey, hard, tight, medium

crystalline, bioclastic dolomite with rudaceoue

brachiopod and trilobite fragments parallel and inclined

to bedding.

Thin section (fig. 17). Grains 30-4~, brachiopod shell

fragments, trilobite, E;hinodermata, and possibly

molluscan fragments. Rare phosphate pellets (1") of

collophane with quartz ailt. "':Most shell fragments

have tl'lin rims of iron oxide; iron oxide aleo OCClU"S

as inclusions scattered throughout, and concentrated

along fibres near the edges of shell fragments •
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Matrix 60-7Q%, medium crystalline dolomite,anhedral

with dark inclusions and brown patches of more equant

dolomite rhombs. Syntaxisl replacement dolomite rims

occur around E~hinodermata fragments, single or several

crystals have replaced shell fragments, leaving ghost

structures ~

Origin. Accumulated possibly as a shelly, orinoidsl

oalcirudite (coquina), bound by calcite mud, i.e.

poorly winnowed. The grains do not touch one another

and were probably DIUd supported; subsequent dolo

mitisation recryatallised the .~trix and partly

altered the bioclasts; some bioclasts (molluscan?)

were probably completely altered, and are now

represented by the clear, medium crystalline dolomite

patches.

Phosphatic, medium orystalline, bioclastic dolomite.

•

Hand specimen.

yellow patches,

Hard, tight, light brown-grey with

white bioclasts, 1-2 mma. long, shell

fragments and crinoids, rare quartz sand.

·Thin section (fig. 18) Grains 2~, rounded and well

sorted crinoid, brachiopo~ostracod, and isotropic

(conodont?) fragments. (1-2 mms. in size). The crinoid

fragments have syntaxial replacement rims and possibly

syntaxial rim cement. The replacement rims have clear

outer parte and an inner part with inclusions. Rare

large pellets of equigranular dolomite silt, phosphatic

brachiopod fragments and phosphate pellets containing

quartz sand and silt also occur. Scattered quartz Band

forms 1% of the grains. Some limonite staining. Matrix

7~, anhedral dolomite, 250 microns in size, medium

crystalline, apparently replacing the original mosaic,

now represented by remnant areas of microcrystalline dolo

mite and limonite with partly serrated boundarieso

Origin. Aocumulated in shallow warm water, as a bio

clastic calcarenite, possibly near crinoid 'meadows',

the crinoids and brachiopods were probably transported,

as they appear abraded and rounded. The phosphate

pellets are either phosphatized carbonate clasts, or

transported phosphate clasts from a nearby phosphate

rich sedimento

•

•

•
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Fig. 17

Fig. 18

Fossiliferous (shelly), microcrystalline dolo
mite (with trilobite frege). (145), Hanson
River Bede. Sample No. WB13. Neg. No. G/8B8.

Fossiliferous, quartzose, medium crystalline
dolomite i rare phosphat. (X30), Hanson River
Bede. Sample No. _e. Neg. No. G/8148.



•

Fig. 19 Fossiliferous, quartzose, pellet-phosphate
dolomite, (X45); Hanson River Beds. Sample
No. WE8b. Neg. No. G!8750 •



• 25

WB 8b Quartzose, bioclastic, pellet-phosphate dolomite.

Hand Bpecime~. Light brown yellow, hard, clastic,

calcareous dolomite with coarse, brown, arenite-size

phosphate pellets, bioclaets and quartz; pAllets

weathered out on surface, Bome solution cracks.

clasts

sand

composed of

rounded, 1-3 mma.Phosphate clast~ are well

size, oval to Bub-sphericalin

Thin section (fig. 19) Grains 70%, phosphate

(50%), E 1hinodermata fragments (40%), quartz

(10%) •

(i)

collophane with quartz silt and rare lath

apatite, compound clasts of pellets and

oo!itha all of collophane, collophane with

quartz sand and oollophane only.

(ii) Echinodermata; well rounded plates

(086101e81) of crinoids or oystids; limonite

staining aloDg internal structure.

•

(iii) Quartz; well rounded, well sorted

quartz sand, 500 microns average diameter.

Cemen~ 30%, dominantly syntaxial rim cement around

orinoids (oomposed of dolomite and oalcite) binding

them to the phosphate pellets, -and medium crystalline

dolomite between some phosphate clasts.

Origin. All clasts appear derived, and have accumulated

in shallow, warm water, probably near a crinoid 'meadow'.

The quartz is well rounded and often sub-spherical

indicating either prolonged transport or derivation from

a well-sorted sandstone. The phosphate pellets ~ be

phosphatised carbonate clasts, concretions, or eroded

fragments from a phosphate-rich sediment (1Q% P2 05)'
It may be compared with phosphate rich rocks of the

Amadeus Basin (Cook, 1966).

WB 14 Fine grained siliceous, quartz sandstone.

..

Hand specimen. Light grey with brown exterior, well

sorted, fine grained, hard, porous, quartz sandstone.

Some solution cracks, possibly representing dissolved

fossils. Some ichno-foasils (tracks and trails);

vague laminae apparent on the weathered surface •

•
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Thin section. (fig. 20) Grains 90%, quartz, very fine

grained, average diameter 100 microns, 8ubangular to

subrounded, well sorted, overgrowths of silica, grain

on-grain texture, triple points and solution boundaries.

Rare green tourmaline, aome clay minerals or mica (1%),

possibly some apatite.

Origin. Accumulated in a shallow area, near land, under

persistent current activity which permitted sorting and

winnowing. Possibly periods of non-deposition allowing

preservation of trails.

Quartz sandstone - thin bedded, fine grained, micaceous

(muscovite),· ?feldspathic, strongly silicified in part, and with

richly fossiliferous lenses - forms the higher hills west of the

Hanson flood out and is apparently the youngest unit in the sequence.

Fi.ne and medium crystalline, quartzose dolomite forms low

outcrop 12 miles north-east of Lake Surprise, and is described as

follows.

•

•

WB 2 Quartzose dolomite (sandy, medium crystalline dolomite).

Hand specimen. Light brown - grey, hard, tight, medium

crystalline, with scattered quartz sand weathered out.

Thin section. (fig. 21) Grains 1Q%, quartz and rare

bioclasts. Quartz, subrounded to rounded, 300 - 400

microns in size, well sorted, some angularity produced

by dolomite replacing quartz (or possibly overlapping

boundaries) some with medium sphericity. Bioclasts, less

than 1%, small fragments of Echinodermata with syntaxial

over-growths, ~d one or two possible phosphatic brachio

pod or cono~ont fragments; some limonite staining.

In reflected light, palimpsest pellets, clasts,

ooliths or possibly E)hinodermata fragments are visible,

but are now all dolomitised. Matrix 9Q%, fine to

medium crystalline dolomite, approximately 100 microns

crystal size.

Origin. Accumulated in shallow warm water possibly as

a bioclastic pelletal calcarenite. The quartz sand was

derived from periodic currents after ~ncreased erosion

due to tectonic or olimatic change. Dolomitisation h_s

destroyed the origi.nal te~ture, and appears to be a late

stage diagenetic'I~(ie~·c.

-, - , .



•

Fig. 20 Fine grained, siliceous, quartz sandstone (X30),
Hanson River Beds. Sample No. WB14, Neg. No.
0/e747.

•

~. 21 Quartzose sandy microcrystalline Qoloa1te
(with conodonte in parte) (X30); Benson RiTer
Bede. Semple No. lIB2, Neg. No. 0/e751 •
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!8!!: The macro-fossil material i8 poorly preserved•

However, a Lower to Middle Ord?vician is indicated from a p~e

liminary examination of the material (pers. comm. J. Gilbert

Tomlinson, B.M.R., Car~erra) •

Conodonts from W.B.2 (north-east MOUNT SOLITAIRE)

are Arenigian or younger (pars. comm. P.J. Jones, B.M.R.,

Canberra). Conodonts and gastropods extracted from a dolomite

sample WB 13 (possibly in the middle of the exposed section)

indicate a lowermost Middle Ordovician age for the rock (pers.

comm. E. Druce and J • .Gilbert-Tomlinson, B.M.R., Canberra),

Environment of deposition: The Hanson River Beds

were shallow water sediments which accumulated under the in

fluence of strong current action as biocalcarenite and well

sorted or winnowed terriginoua material. ~olomiti8ation appears

to have been late-stage as the high magnesium content would have

been inimical to the survival of the fauna. The presence of

large brachiopod fragments indicates that the fossils are of

local origin.

Correlation with adjacent units; The macrofossil

assemblage has more affinity with Georgina Basin than Amadeus

Basin forms. (pers. comm. J. Gilbert-Tomlinson). Also, the

lithology and fossils in one of the ean4etones resembles that

of the Nora Formation in the Georgina Basin. (The nearest out

crop of the Nora Formation is 200 miles south-east of the Hanson

River Beds outcrop).

Undifferentiated Lower Palaeozoic Rocks:

UnfoBsiliferous carbonate rock with fine grained sand

stone and siltstone,.interbeds crop out ove'r 400 square miles in

the south-west corner of TANAMI EAST. They are unconformably

overlain by Dulcie Sandstone and are strongly ferruginised for

some 10 feet below the contact.

The rock types are light to dark grey calcareous and

noncalcareous dololutite with occasional blue grey chert nodules,

red quartzose calcilutite, and laminated micaceous (biotite and

muscovite), argillaceous, fine grained quartz sandstone and silt

stone with halite casts. A sample of the quartzose calcilutite i8

described as follows:
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~tzoBe microcrystalline.. limest~ne.

Rand spe~imen. Light red-brown to pink, hard, tight,

finely crystalline, scattered fine grained quartz sand.

Rare pink olaystone clasts, 8 mms diameter.

Thin .ection. (rig;'22) Grains 35%. Quartz 95%.
echinodermata 5%; quartz angular to sub angular,

150.-300 Inicrona, average sorting, scattered; 1% .- "

feldspar (plagioclase', merocline); aome f'erruginous

pellets i limonite rima oocur around most quartz.

Irregular patches, 250 microns across, of equigranu_

lax microcrystalline calcite and limonite occur

throughout the sample. Matrix 6~, microcrystalline

calcite, and silt-size fragments of eohinodermata?

Some calcite silt in the matrix (similar to that in

the irregular patches).

Origin. Deposited in warm shallow water in relatively

sheltered area, allowing accumulation of calcite mud;

possibly close to land source of quartz and the rare

feldspar; crinoids probably transported as their life

environment seems unrelated to the depositional environ

ment.

•

•

~ The

unconformably by the

age of the unit is unknown.
,

Devonian Dulcie Sandstone;

It is overlain

basal contacts

..

are unknown. Fossil evidence 1s meagr~i a 1'ew possible Echinoder

mata fragments have been observed in thin section. Dark grey

microcrystalline dolomites are common in. the Middle Cambrian

formations in the Georgina Basin, and the siltstone resembles

Merrina Beds siltstone from scout hole T.E.1. The rocks could

therefore be Middle Cambrian. However, microcr,ystalline and

quartzose dolomite of the Hanson River Beds crops. out 80 miles

away, so the possibility of an Ordovician age cannot be dismissed.

Dulcie Sandstone

At the type locality the Formation ~omprises cross

bedded quartz sandstone with occasional beds of siltstone and

~bble conglomerate (Smith, 1965). A fresh water origin for the

Formation is indicated by the presence of placoderme.

Medium to thiok bedded, cross bedded, argillaceous

sandstone and clean, friable quartz sandstone crops out in the

northern half of LANDER RIVER, and in the south-west corner of

. .'



Fig. 22 Quartzose microorystalline limestone with small?
E~h1nodermata fragments (and halite caste in parts),
(X30)i Und1rferc~+'iated Lower Palaeozoic. Sample
No. WB4, Neg. No. G/8740.



Fig. 23 Fine grained, clayey quartz sandstone, crOBS
bedded in parte (X30), Dulcie Sendetcne.
Suple No. WB15, Neg. No. 0/8746.
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TANAMI EAST where it forms bluffs up to 60 feet high. Two

samples from the Duloie Sandstone are desoribed as follows:

WB 15, WB 11 Argillaoeous sandstone

•

Hand BPecimen. Very light brown, white and pink,

clayey, fine grained quartz sandstone, partly cross

bedded, porous, medium hard.

Thin section (WB 15) (Fig. 23) Grains 70-80%.
quartz and clay minerals with rare chert grains and

possibly altered feldspar. Quartz, angular to Bub

angular, 100 - 250 microns in size, partly grain on

grain texture, average sorting, low sphericity, some

blades of quartz, i - 1 mm.. Chert, subrounded. Rare,
zircon and tourmaline. Matrix 20-3c%, clay minerals

and some silica and iron oXide, poorly winnowed.

Origin. Poorly sOrted sand and clay accumulated in a

shallow area of low energy, clos8 to land. Periodic

strong ourrents produced the cross· bedding but did not

winnow the deposit. The r~lat1ve uniformity of qUartz

grains implies sorting in a previous ~nvironment, or

during long transport.

~; No fossils were found. However, the 8.~lar

lithology and the stratigraphic position suggests that this unit
18 co...,,... ...b<(.. with the Dulcie Sandstone and, unless the Formation

is diachronous, Devonian in age.

MES(Yl;OIC

There are no proven Mesozoic rocks in the area, but three

small outcrops in the central eastern part of ~ER. RIVER. are

tentatively regarded as Mesozoic in age. These outcrops consiat

of weathered sandy siltstone with polygonal mud cracks, and white,

silty, cross-bedded medium grained sandstone with abundant cl~

pellets and rare pebbles. The thickness ranges from 10 to 30 feet,

and they overlie various units of the Ranson River Bede. The ex

posed sediments are unfoesiliferous, but they are younger than

Middle Ordovician and bear no lithological reaembl~ce to Devonian

sedimente, and on regional considerations, they are best placed in

the Mesozoic•
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CAIllOZOIC

?Tertiary:

The majority of the ?Tertiary out crops in the area are

laterite and limestone. ..

Laterite: Pieolitic laterite, cemented and loose, crope

out over most of the area, and i8 best developed capping the hills

north of the Lander~Plateau and occupying the valleys of the

larger drainage channels. The maximum observed thickness was 40

feet at Buchanan Hills.

Limestone: The principal site of limestone deposition

probably has heen th~ valley of the. Lander River and ita flood

out (figure 24), and the old valle~ 9f the Hanson River, east of

its jWlction with the GREEN SWAMP WELL - SOUTi( LAKE WOODS Drainage

System i.e. south of Winneeke Tableland. The eleYl'IotiQ'lof the out

crop varies between approximately 800 and 1,000 feet. Tertiary
, tJ,;- ...

limestone crops out also in areas adjacent to basement rocks at the
"eastern and western margins of the area. Limestone at higher alti-

tude occurs in the valley of the Lander River, south of the

Lander Plateau. In the west, the li!p.estone is_.extensively silicified.
" , '.~ , ..., "

No fosails have beerr foundj the tentative Tertiary age suggested
.'.

for these rocks is based on their similarities·to fossiliferous
.: !'

limestones on Brunette Downs, 120 miles to the north-east of the
; ;

area (LlOyd, 1965).

. .
;~.

]{.
Several small outcrops of pink,Sandy limeatone ai~-sandstone:

"..,'

Claystone: VIea thered clay and· clayato'ne· ·(spprpximately 90'

thick) wae penetrate¢ by core-hole G·.s.V!~J'-.: .!u3 Tertiary limestone

crdps out around the well site, these sediments are tentatively con

sidered to be al~?~~ertiary•.,.

red and grey sandy limestone have b~en observed on the floors and

banks of some claypana within the dUhe fields petween localities

WB6 and WB7 on LANDER RIVER. In one of these claypans, 5 feet of

horizontally-bedde~, pink, medium-be4ded sandy. limestone 1s,; . : ,,:.". :",

overlaiii·by 5 feet"'of khaki, 60ft, medium-grained, thin bedded

sandstone: this sandstone is succeeded by 10 feet of grey, clean,

friable, medium-grained quartz sandstone which is partly covered

by the Quaternary red sand of a dune bordering the claypan. Qn

LANDER RIVER, Tertiary sedimgnts are more extensive than the

1:250,000 8cal£ map indicates, because many of the outcrops are

too small to be shown.
•

., '.,
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Fig. 24 Small scale karst topography developed in
?Tertiary travertinous limestone, Lander
River Floodout 20 miles north-west of Lake
Surprise, 1I0UNT SOLITAIRE. Neg. No. 8754.
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Aeolian~colluvial red-brown Band covers approximately

60 - 10 per cent of the area. Much bas been slightly resorted

by sheet water flow after heavy rain. Apart from the drainB.ge

channels of the ~arger river systems; the major" accumulations of

alluvial deposits are at the east and western margins of the basin

where the Lower Palaeozoic rocks abut against Precambrian quartzites,

e.g. Lake Woods, Lake Buck. The only significant areas of Reoent

alluvial deposits are in the somewhat wetter, western parts of the

area. Recent evaporite deposits are limited to the 6outh-w~8t

-
part of the area. A sample collected from near the w.eatern border

of TANAMI EAST was composed of halite (doItlina.nt) and hexahyd.1-ite.
'1,,. '. '

I
I

WELL HISTORY

SUBSURFACE G!j~!!QQi
..-. -. ;"
".;\;"

•

•

A series of shallow'scout holes were drilled in ~he

Wiso Basin to augment the resul ta of surface geologioal mapping

in areas of poor outorop.

Ten holes were drilled in a line from Tennant Creek to

Hooker·Creek, with some holes offset from the general line.

Access to the first well, approximately 55 miles west of Tennant'

Creek, was along the road from Tennant Creek, via orlando 14i:fl.e ~

to "Explorer 18", and thence alollg.8 line' of pegs surveyed by the

Department of the Interior in 1964.

The ecout holes were drilled by Gorey and Cole Drillers

Pty. Ltd., Alice .Springs, N.T., using a Failing 1000 rig mounted

on an International truck, and air-rotary methods using an

I:ngersol Rand compressor supplying 600 cu. ft. per minute at

80 - 100 p.s.i. Water-rotary was used on rare occasions when

the water column became too great for air circulation. A Widoo

1000 logging unit was provided by the Geophysical Branch of the

Bureau of Mineral Resources •
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Five scout holes were drilled qn GREEN SWAMP WELL

(G.S.W.'Nos. 1 - 5); one "as drilled on TANAI4I EAST (T.E.1) .:no.
four "ere drilled on WINNECKE CREEK (W.C. Noe. 1 - 4). ' The totel

footage drilled. _&8 2",818' 10". Summaries of each scout hole

follow, and their locations are plotted on Fisure 6..

•

GREEN SWAMP WELL 00. 1.

54 miles west of,Location: GREEN SWAMP -WELL,

Tennant Creek.

Commenced, 9/6/65. '

Abandoned: 14/6/65.
T.D. 30S' (cased &8 water bore)

The well pe:p.etrated;-

Sand, Clay:

Dolomite & chert:

Sandstone:

'( "0" 91')' _ Cainozoic

( 91 "270'), - Ke~ine Beds

(270: 305')' -:; ?T~';'~i1 Creek 'Bede;

Target depth was 600' or prior basement.

Core: 1.(147 -147'9") recoverei 7~ ot'dolomite. '

.Water: struck at 11"9', .160 1 and 187' I ~pply by air lifting

was approximately 2,000 gallons per hour (BPhh,steriding"

water level (SWL) 1e 93'. (Anelyeee given 1n Appendix' 2).
-FOBSi1s: The following fossils were examined·by C. Gatehouse,

"B.M.R. and A.A. Opik, Canberra:
•

160 170 feet phosphatio brachiopode (1ndei.)

"'Helcionella'

eocri,noid' plates' ". ':.:.3': ,.

sponge 8p1eul~8 ".. "/,', ',: . ~; .... __ ';.

190 ... 200 feet· -' Acrotreta.ICutorga., '1848l! ~",

Acrothele Li.nnarsson,. 18.76 '

~ocrinoid plates

Chancelloriidae

hy"olit~d fragments

sponge spicules

150 - 200 fee~ - spinose ~hoBphatic'braChioPoda

(approx.) ~: eoerinoid plates

Cbancellorildae

sponge sp~cules

" .Dr. A.A. Opik: made the follcnring' eemment on the' fossils. .~ this

. evidence and the presence of other fossils, the age -of ,these samples

•
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is most probably Xystridura time of early Middle Cambrian I • The

bottom sandstone is probably Lower Proterozoic Tomkinson Creek

Beds. However the sandstone was much less indurated than normal

for Tomkinson Creek Beds, and may be perhaps Adelaidean or younger.

S.P. - resistivity and Gamma RAY logs were run.

GREEN SWAMP WELL NO.2.

Location: Approximately 15 miles west of G.S.W.1.

Commenced' 15/6/65

Abandoned' 17/6/65

T.D. 227' 6" (abandoned)

The well penetrated:

Sand, gravel: ( o - 2') Quaternary
Claystone, siltstone: ( 2 - 80' )

1Merrina BedeDolomitic siltstone: ( 80 - 160' )
Dolomite, dolomitic siltstone: (160 • 227'611

)

Target depth was approximately 200 feet.

Core: 1. (222 _ 221 t ) recovered 51 of dolomite.

Water: struck at 191 feet; supply by air lifting was approximately

800 gph; SWL was 184'7".

Fossils: Nil.

S.P. - resistivity and Gamma Rgy logs were run.

GREEN SWAMP WELL NO.3.

Location: 15 miles WNW or G.S.W. No.2.

Commenced, 21/6/65.

Abandoned' 22/6/65.

1.1!. 300' (abandoned)
,

The well penetrated:-

Sand, gravel: ( o - 10' )

Sandstone/siltstone: ( 10 - 98')
Packed sand, silt,

(?Quahrnary)clay. thin sandstone: ( 98 - 285')
Dolomitic sandstone: (285 - 300' ) - Mertina Beds

•

•

Target depth: was 300 1 or prior carbonate rocks.

Core: 1 (290 - 300') recovered 9 1 9" of dolomitic sandstone.

~: struck at 280' but could not be air-lifted to the surface;

S.W.t. was 215 feet.

Fossils: Nil.
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S.P. - resistivity and Gamma Ray logs were run from 275 - 300';

the Gamma Ray probe was damaged in the hole, but recovered. •

".

GREEN SIIAl€P WELL NO •..,.4.

Location: Approximately 30 miles WNW of G.S.W. No.3.

Commenoed, 23/6/65.
Abandones, 1/7/65.
~. 589' 4" (partly cased as a water well)

The well penetrated:-

( 40 - 135')

£1&
Sandstone/claystone:

Sand, thin sandstone,
rare chert:

(

(

a _
1 _

1 ' )

40' ) l 5

•

•

Martina :Beds

(135 - 335')

()35 - 350')
()50 - 371')
(371 - 589'4")

minor

Sandstone, (& gypsum),
minor dolomite:

Sandstone,
siltstone:

Sandstone (& ~sum):

Dolomite, siltstone:

Target depth: was 600' •

.29.!!: 1 (300 .• 300'4") recovered 2". Further core recovery was

prevented by the i.nability to oiear the hole of water during coring.

2 (.161 .• .171 t)' recovered 10' of sandston~.

3 (585 - 589') reoovered 4' of dolomite.
Water: struck from 21 feet to 145 feet (salt water at 145 feet);

supplies "increased from 21' until approximately 6,000 gph were

air lifted;

SWL was '11 f'eet.

Fossils: Nil.

g. - resistivity logs were run from 0 _ 280' prior to casing

:Crom surface to 399' J and from 300 .. 589' 4"'.

GREEN SIIAl€P WELL NO.5.
-.-

Location: 26 miles WNW of' G.S.W. No.4.

Commenoed, 7/7/65.
Abandoned, 7/7/65.
!:!l. ,295' (abandoned)

The well penetrated!-

Sand: (0." 10')

Sandstone: (10 .. 120') - Merrina Beds

•
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.'
Sandstone (friable)

Dolomitic sandstone,
siltstone, dolomite:

(120 - 2400)

(240 - 295°)

)

l Marrina Beds

Target depth: was 300 feet, or deeper if the section appeared to

be interesting.

Core: 1 (287 - 295 1 ) recovered 7" of dolomitic, micaceous siltstone,

the remainder of the core was lost in the hole.

supply by air lifting(seepage), and 120 1 ;

SWL was 60 1 •

Water: struck at 10 1

was 1500 - 2000 gph;

Fossils: Nil

S.P. - resistivity logs were run to 233' only, due to rapid silting

up of the hole, and only the S.P. was recorded due to a fault in

the equipment.

WINNECKE CREEK NO.1.

Location: 33 miles WNW of G.S.W. No. 5

Commenced: 9/7/65

Abandoned: '10/7/65

!=.!. 173' 6" (abandoned)

•

The well penetrated:

Sand: ( o - 10' )

Siltstone/Claystone: ( 10 - 60' )

1
Merrina Beds

Dolomitic 8ilts~one/claYstone,
( 173'6")dolomite: 60 -

T~get depth: was approximately 300 feet.

£2.!!:: 1 (170 - 173'611
) recovered 3'6n of dolomite.

Water: Air circulation was lost at 163', but no water was struck.

Fossils: Nil.

S.P. - resistivity: _logs were not run.

WINNECKE CREEK NO.2.

Location: 15 miles south-weat of Merrina Water Hole

(W1Jmet:ke Creek) at the base of Buchanan

Hills.

Commenced: 12/7/65

Abandoned: 13/7/65

T.D.: 237'6" (sbandoned)

•
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The well penetrated:-

Silt, sand, gravel:

Siltstone cIa stone
glauconitic, dolomite:

Dolomite:

( °- 40')

( 40 - 210')

(210 - 237'6")
lMerrina Bede

•

Target depth: 600' or prior voloanic rocks.

Core: 1 (227 _ 237') recovere9- 7' 6" of dolomite.

Water: Seepages between 190 - 210 feet.

Fossils: 70 - 80 feet ~ Lingula; 120 - 130 feet - indet. trilobite

fragments 0

S.P. - Resistivity: No logs were run.

TANAMI EAST NO.1.

Location: 23m. south-east of W.C. No.2.

Commenced. 15/7/65.

Abandoned. 17/7/65.
y., 412' (abandoned)

The well penetrated:-

Sand. ( °. 10' )

Sandstone: ( 10 - 90' )
Dolomitic sandstone,
siltstone/claystone: ( 90 - 150' )
Dolomitic siltstone, Merrina Beds
sandstone, dolom11;,ft: (150 - 390')
Dolomitel (390 - 412')

Target depth: approximately 300'.

Q2;:!1 1. (243'6 11 - 260 1 ) recovered 16')11 rare dolomite,

glauconitic sandstone, siltstone and claystone.

2. "(402 - 412') recovered 101 of doiomite.

Water: Nil

Fossils: 259 t s,r - inarticulate brachiopod. fragments.

S.P... Resisti.YJ..Y: No logs were run.

WINNECKE CREEK NO. ~_.

Location: Merrina Water Hole, W~cke Creek.

Commenced. 19;'7/65

Abandoned. 19/7/65
T.D. 162' (abandoned)

•

•

•
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The wel~ penetrated:-
•

Laterite, sand, soil:

Siltstone:

(°- 30')
(30 - 162') - Merrina Bede

The target depth was to be suffioient to identify the

sequence. The sequence was too soft to core, and no water was

struck.

WINNECKE CREEK NO. A

Location: 29m. north-west of Merrina Water Hole.

Commenced, 20/7/65

Abandoned, 20/7/65

y. 177' (abandoned)

The well penetrated:

~terite~~dJ c~£l:

Siltston~:

Dolomite, dolomitic siltston~:

( °- 70')
( 70 - 148')

(148 - 177')

lMerrina Beda

Antrim Plateau Voloanios

co 177') recovered 1 t 311 of dolomite.

•

•

Target depth:

£2!:!I 1 (175
Water: NiL

Fossils: NiL

The hole was abandoned at 117~, as funds available for the projeot

had been spent.

The ten holss (aggregate footage of 2878'10") were

drilled and 250 miles (between first and last wells) were

travelled, in 41 days, with 2 days delay due to rain and 2 days

due to breakdown..

Three holss, G.S.W. Nos. 1, 4 and 5, yielded good supplies

of water (analyses from A.I.B. Alice Springs); one yielded a low

auppiy (G.S.W. No.2), and two yielded seepages (a.s.w. No.3 and

VI.C. No.2).

The hole diameters usually decreased from st" opening

to 6in drilling, with 3 11/16ths bottom hole oaring. Variations

on the above oonsisted of 7i" following opener, and 4ill
, 4t" or

si" following 6:t" drilling.

Air circulation was lost in 3 wells (W.C.1, W.C.2, T.E.1),

wat~r circulation was used successfully when the standing water

could not be blown out. Difficulties in lifting the water column

prevented the first core recoveries in G.S.W. No.1 and a.s.w. No.4.

'..
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Soft units prevented coring in W.C. No.3. However, throughout

the programme, cuttings and core recovery were good.

S.P. _ resistivity and Gamma R~ logs were run where

possible, but the projeot was finally abandoned when the equip

ment became faulty and a replacement gamma probe could not be

assembled. The percentages of CaCO) and total carbonate in the

sequences were calculated and plotted alongside the lithological

logs (Fig. 25).

GEOLOGY,

",The scout holes enabled the determination of the rock

units below the surface up to depths ranging from 160 - 590'

but only provided a marker horizon in one case (c.s.w. No.1).

Fossils of Cambrian age were found in two wells; present evi

dence indicates that essentially the same section was d;p.lled in

all core holes.

The proposed stratigraphic colucn which follows, is a

composite one, based on a synthesis of the units penetrated in

each well. The tentative correlation between wells is based on

lithological comparisonj the lithologies, however, may be

diachronous. •

CO!IPoSlTE STRATICRAPHIC COL1JMII.

(1) Tomkinson Creek Beds (Lower Proterozoic). In-the

eastern part of the basin, economio basement was probably reached

at 270 feetj 30' of purple, white, quartz sandstone were penetrated.

This is similar to some uni ta in the Tomkinson Creek Beds further

east whioh dip westwards, but may also be a sandstone unit low

1n the Cambrian sequenoe. No bottom hole core was taken for dip

determination as the diamond core bit appeared unsuitable for air

ciroulation.

(2) Merrina Beds. (Dolomits). (Middle Cambrian). Abovs the

sandstone of the Tomkinson Creek Beds, more than 1eo feet .of -dolo

mite occurs, varying from light brown-grey to dark grey in colour,

predominantly microcrystalline, and partly argillaceous. Some

Oydrocarbon residue occurs around crystals in small veins between

210 _ 230 feet. Chert :fragments were also found, and one con

tains Biconulites? and trilobite fragments. This dolomite may be

equiValent to the light grey microorystalline, calcareous dolomite

at the base ot G.S.W. Nos. 2 and 4, w.e. No. 1 and 2, T.E. NO.1 and

possibly W.C. No.4.

•
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(3) Merrina Beds. (SiHstone and dolomj,te). Overlying the

thin dolomite sequences at tile base of G.S.W. Nos. 2 and 4,

w.e. Nos 1 and 2 otc., is a oequence of inte~bedded dark brown

siltstone and claystone, partly dolomitic, and thin beds of

dolomite (G.S.W. Nos. 2, 4 apd 5, w.e. NOB. 1, 2 and 4). The

siltstone is quartzose, argillaceous, 'partly micaceous, dolo

mitic r ferruginous and partly current bedded; gypsum occurs in

vugbs in G.S.W. No.4 and T.E. No.1. The claystone is also

ferruginous and partly micaceous, and ofte~ occurs as thin layers

in the siltstone.

The dolomite interbeds are light brown to dark grey,

and vary from microcrystalline (G.S.W. No.4, core 3 and T.E. No.

1, core 2) with some gypsum in G.S.W. No.4 and organic residue

along stylolites; to microcrystalline with Echinodermata fragments

(woe. No.1, core 1), and flocculent stroJll,£.tolitic algal remains

(W.C. No.2, core 1), and microcrystalline, argillaceous and

micaceous, wi. th quartz silt, some glauconil:!, tourmaline and

rare garnet grains (T.Eo No.1, core 1).

The maximum thickness penetrated is 250 feet. In

W.C.2, a brachiopod. (Limiula) and possible trilobite fragments

were found in this sequence. Algal dolomite at the foot of

Buchanan Hills, containing ?Girvanella ~ddingsl and Middle

Cambrian Biconulites occuring in an interbed in this sequence.

A variation occurs in T.E. No. 1 where thin beds of

grey dolomitic and fine grained. quartz sandstone are interbedded

with brown dolomitic siltstone 1n the lower part, while the upper

part comprises siltstone and rare dolomite.

(4) Merrina Beds. (quartz sandstone, sand, silt and clay).

Overlying the brown siltstone and dolomite ~s a sequence of red

brown, white and grey quartz sandstone, partly dolomitic with one

or two interbeds of brown siltstone and dolomite. The upper part

is white and grey and probably represents a leached section. The

upper part also contains many intervals of quartz sand, notably in

G.S.W. Nos. 4 and 5, and packed sands, silt and clay in G.S.W. No.

3, between thin sandstone beds. These may represent de-cemented

"sandstone, siltstone and claystone in the leached zone. The sands

or sandstone may become recemented (by ailica) as at the top of

G.S.W. Nos. 4 and 5. This section is 330 feet thick, and no fossile

were found .
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A variation occurs in the north-western part of the area

where more claystone occurs, interbedded with sandstone and silt-

stone.

The drilling programme thus established that basement

for prospects of economic accumulations of hydrocarbons is ~robably

270' below surface near the eastern edge of the basin, and that

above this in the centre of the Basin there are possibly 770 1 of

dolomite, siltstone and dolomite, and siltstone, claystone and

sandstone.

CORRELATION,

It was not possible to determine any lateral variationS

in the thickness of the Ibasal t dolomite unit as only one well

reached the base of this unit. Similarly lateral variations in

the thickness of the upper sandstone unit could not be determined as

the top of the unit is eroded. The interbedded siltstone, claystone

and dolomite unit thickens westward from G.S.W. No.2 to G.S.W. No.4

and to W.C. No.2 and T.E. No.1, and possibly thins north·westwarda

to w.e. NO.1.

A study of the solid geology of the basin (Fig.2S) shows

that the weils were sited parallel to the regional strike and the

Cambrian rocks encountered in wells are of the same general age. It

appears, then, that the sediments of the three units accumulated with

little variation from east to north-west (Fig. 26A). H9wever, "it is

possible that these units !II8\1 be wholly or partly diachronous. (Fig.

26B). The topographic, structural and palaeontological control is

inadequate to determine this.

AEROMAGNETIC SURVEYS

The age of the magnetic basement is speculati~e. Lower ~roterozoic,

Carpentarian and Adelaidean sedimentary rocks underlie the known

Palaeozoic succession. The results of an aeromagnetic and radio-

metric survey carried out on TENNANT 9REEK and eastern GREEN SWAMP·

WELL by the B.M.R. (Spence, 1962) indicated that the Lower Proterozoio

Tomkinson Creek Beds are weakly magnetic. The Mount Winnecke Sandstone

is Iithologically similar to the Tomkinson Creek Beds and may also be

weakly magnetic. Results of aeromagnetic surveys in the Georgina

Basin indicate that Adelaidean and Lower Cambrian rocks are not

•

•

•

•
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effectively magnetic. Magnetic basement, therefore, may be considerably

older than the economic basement for petroleum exploration.

Depths to basement of 6,000 feet below sea level on

GREEN SWMdP WELL were estimated from the B.M.R. 1962 aeromagnetic

traverse (unpublished B.~.R. files). The deepest B.M.R. core hole

established that Middle Cambrian sediments were present at 100 feet

above Bea level near the middle of the GREEN SWAMP WELL eection of

the traverse.

In 1964, Aero Service Ltd., carried out an aeromagnetic

survey over the area for Exoil Oil Co. Pty. Ltd. (Zarzavatjian and

Hartman, 1964). A number of structural features were interpreted

from depth to basement calculations (Fig. 21);

1 - Two north - south oriented depressions in the west of

the area. The evidence for the easterly depression was weak. The

trend of these depressions is parallel to structural trends in the

Mount WilUlecke Sandstone and. may, in fact, be caused by the presence

of this Sandstone.

2 ~ Two west-north-west depressions in the Bouth-east of

the area. The evidence ·for the southern of these was weak, out the

general configuration of the Basin in this area was considered to be.
reliable. The trend of these depressions is oblique to the structural

trend of the Tomkinson Creek Beds and may represent an underlying

sequence of Adelaidean or Lower Cambrian sedimentary rocks.

3 - A prominent structural indication, interpreted as

a large north-west trending graben with the southern flank intruded

by dykes, is, for the most part, parallel to, although centred south

of, the Lander Trough and the Lander Regional Gravity Low (Flavelle,

1965) which is probably bordered to the south by regional faults in

truded by quartz and pegmatite dykes.

GRAVITY SURVEY

The area was covered by a regional gravity surv~y carried

out by Wongela Geophysical Fty. Ltd, for the Geophysical Branch, B.M.R.

Three major gravity features were recognised in the area occupied by

Palaeozoic sedimentary. rocks (Flavelle, 1965) (Figure 27).
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1. Lander Regional Gravity Low. This trends west-north-weet

across the southern part of the area and coincides with the area of

outcrop of Middle Palaeozoic and the youngest Lower Palaeozoic rocks.

Flavelle (~ cit.) points out that a thick sequence of sedimentary

rocks might be expected in this area. He also points out that an

appreciable thic~ess of sedimentary rocks could be expected to ex

tend north and east if dense dolomite occurred in the section.

(Dolomite has been recovered from scout holes drilled north and

east of the Lander Regional Gravity Low). It is probable that

Adelaidean sedimentary rocks occur in the area of the Lander Regional

Gravity Low. This area has structural and depositional similarities

with the Dulcie and Toka Synclines (Georgina Basin) where Adelaidean

sedimentary rocks crop out on the south west flanks. Also, Adelaidean

sedimentary rocks have a widespread development south and east of the

Lander Regional Gravity Low, and probable Adelaidean - Lower Cambrian

glauconitic sandstone has been identified by E.N. Milligan, 50 miles

. to the south, on MOUNT PEAKE.
,

2. Buchanan Regional. Granty Platform. The highe~ granty. .
area is located around the outorop of the Antrim Plateau Volc~ics

on WINNECKE CREEK. The extension of the Platform across north~ea8t

WINNECKE CREEK may reflect a south-east extension of the Antrim

Plateau Volcanios under the Merrina Beds. However, the aeromagnetic

data does not appear to support this.

GEOLOGICAL HISTORY

Erosion in pre-Adelaidean times developed a terrain of

irregular relief with low areas of crystalline rocks and high areas,.
of resistant quartzites. The region subsided during Adelaidean to

early-Palaeozoic time. Shallow water argillaceous and glauconitic

~~ sandstone and dolomite were the first sediments to be deposited in

nearby areas, they may have been the first sediments in parts of the

Wiso Basin. Volcanic activity in the north-weat resulted in the ex

.\' t- trusion of plateau type basalt lava flows and ejection of tuff.
:t",

Lower Middle Cambrian fossiliferous limestone was in places

(e.g. west TENNANT CREEK) deposited directly on the basement,

during a transgression under· stable tectonic conditions. At the same

time, carbonate muds were being deposited in confined basins ;nriched

in magnesium. Increase in salinity resulted in a diminution of the

•

•
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A gradual increase in tectonism followed which resulted in

•

•

•

an increase in terriginoue material, firstly clay, then fine Band and

8~lt, and finally, medium to coarse grained sand. Shallow water conditione

prevailed, BS evidenced by crOBS bedding structures, the formation of

glauconite and algal and nodule dolomites.

Conditions in Upper Cambrian time are-unknown in the Wiso

Basin. The sediments of the neighbouring Georgina Basin show a

vertical transition from deneB carbonate muds to illitic, pelletoid and

oolitic oarbonates with sandstone interbeds (Arrinthrunga Formation) and

finally to kaolinitic sandstone (Tomahawk Beds). The nearest Georgina

Basin sedimentary rocks to the Wise Basin are on BARROW CREEK where

lesa information is available. However, ~os8iliferous Upper Cambrian

kaolinitio sandstone does outcrop, and is unde~lain by pelletoid and

oolitic dolomite (mapped as Tomahawk Beds by Smith and Milligan, 1964).
Also, fossiliferous .. Upper Cambrian dolomitic siltstone and pelletoid

(?oOlitiC) dolomite was recorded from a B.M.R. core-hole, Grg 18, driiled

on the Stuart Highway (Milligan, 1963). On the northern margin of the

Georgina Basin on BA.~ Cillk unfossiliferous rocks with similar litho

logies to the Merr~na Beds lie directly on Lower Proterozoic basement,

These beds have been mapped by Smith and Milligan (1964) as Tomahawk

Beds, but may be time equivalents as- well as lithologic equivalents of

the Merrina Beds. It is possible, then, that oonditions in the Upper

Cambrian, in at lea~t the south-east part of the Wiso Basin, were

similar to those in the Georgina Basin.

Early Ordovioian sedimentation in the Wiso Basin was of open

shelf type; strong currents partly sorting sand and silte and almost
'.' ..

oompletely winnowing and oonoentrating shelly and phosphatic pelletal

oarbonate sediments:·

Uplift of part, if not all, of the area, and erosion of

Ordovician (and perhaps, in th~ west, Camb~ian) rocks resulted from the

inoreasing tectonic activity during the Cambrian and Ordovioian Periods.

No Silurian rocks are known. :Subsidenoe in.i the south during the Upper

Devonian resulted in the deposition of Argillaceous sands in ?treshw~ter

conditions. Teot9nic activity culminated in the uppermost Devonian and

appears to have been conoentrated in the southern part of the basin.

Faulting in this area probably delineated the present day outline of·the

southern margin of the basin.
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Following this orogeny, stable tectonic conditions prevailed.

Subsidence occurred in Lower Cretaceous times, and sediments were

deposited north and north-east. of the area (marine fossils are preserved

on HELEN SPRINGS (Randal, Browb. and Dautch, 1966) L A long per~od

of emergence followed, when extensive planation and later deep

weathering produced bevelled surfaces and pisolitic laterite plaine.

Probably in Mioce~ times, there was a marine incursion north-east

of the Wiso Basin. The associated rise in base level of the drainage

system resulted in widespread ponding and the formation of calcareous

laoustrine deposits.

Increasing (?Pleistooene) aridity resulted in the mobili

sation of large areas of alluvium, w Lth resulting development of

aeolian deposits. These deposits have since been subjected to erosion

under more humid atmospheric conditions and, especially in the west,

aeolian dWles have been: eroded into low sandhills and broad sand

plains. No loess deposits hav~ been recognised in the area.

ECONOMIC GEOLOGY

UndergrOWld Water Prospects:
,

Five rock units in the area are known to contain aquifers

supplying moderate to good quantities of good water in the area.

(1) Antrim Plateau Volcanics: These rocks are restricted

to north-west Winnecke Creek. Aquifers in these rocks supply large

quantities of good water on Wave Hill Station on WAVE HILL. Two bores

on Hooker Creek Native Welfare Settlement, almost certainly drilled in

the volcanics, give supplies of 1200 and 1900 gph.

(2) Middle Cambrian friable sandstone (Merrina Beds):

G.S.W. 5 (and perhaps G.S.W. 4) encountered aquifers in this unit in

north-west GREEN SWM~P VIELL where the piezometric surface is approxi_

mately 740 feet above sea leveL This unit has not been encountered

in other scout holes be10w the piezometric surfaoe and may contain

useful aquifers in western GREEN SWArdP WELL.

(3) Vughy Middle Cambrian dolomite (Merrina Beds and
Montejinni Limestone) is known only from the northern part of the

area. Water obtained from aquifers in the eastern part of the area

are of suitable quality for domestic or stock use, although the

flouride content was as high as 3.5 parts per million in G.SoW. 3.

•

•

•
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(i.) WINIlECKE CREEK and SOUTH LAKE WOODS. Vugh,y dolomi.te hae

been encountered in bore holes and in outcrop over a ride area at eleva

tions of between 750 and 800 feet. No information on the piezometric

surface is available, but if it is comparable to that in the GREEN

SWAMP WELL area, good water should be expected at shallow depths over

most of the area. An exception is in the region of core hole W.e.3
which reached 162 feet (approximately 650 feet ahove eea level) without

striking dolomite.

(H) TANA1II EAST: T.E.1 reached 412 reet (approximately

600 feet above sea level) before striking dolomite; deeper drilling

in this area may be necessary to reach~ sections in the dolomite.

(iii) GREEN SWAMP WELL: In the eastern sector of northern

GREEN SWMLP WELL, aquifers in the dolomite oocur below the level of

the piezometric surface (approximEtaly 750 - BOO feet above sea

level). In the central sector of northern GREEN SWAMP WELL the dolo...

mite is somewhat deeper (between 450 and 200 feet above sea level)!

(iv) Tertiary sediments. Bobls Well draws water (150 gph)

from shallow depths in Tertiary limestone in south-west LANDER RIVER.

Good aquifers are common in this type of limestone in central Australia.

The limestone is widespread in central GREEN SWAMP WELL and central and

eouth...central TANAMI EAST. It also crape out locally on other Sheet

areas. Local developments of clay can be expected to be associated

with some Tertiary limestonesj limestone outcrop surrounds the site

of G.S.W. 1, but the well penetrated approximately 90 feet of probable. ,.
Tertiary clays.

(v) . Quaternary deposit.s: Variable supplies of good quality

water are d±'llwn from Quaternary alluvium on the Banaon and. Lander Rivers.

No information is available on subsurface water from 8.IlY of the alluvial

basins of the other larger river systems.

Petroleum Prospects:

Most.. of the area is considered to be non-prospective for

commercial hydrocarbon accumulations, due to tbe lack of Palaeozoic

sections with suitable lithologic characteristics; the exception is

the Lander Trough in the southern part of the area (Fig. 28). The

assumption that this is indeed a trough of Lower Palaeozoic sedimentary

roc~s, and the preliminary .asse~sment of its prospects, must be based on

the followi~ considerations -
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Thickness: (a) aeromagnetic data suggests depths to

basement of the order of 5,000 - 10,000 feet,

Ch) analysis of the gravity gradient at

the southern boundary of the Lander Regional Gravity Low suggests

thicknesses of sedimentary rocks of the order of over 10,000 feet

(pars. comm. A. Flavelle),

(c) lithclcgic and (les8 certainly)

structural similarity oan be recognised with some units in the

Dulcie Syncline in the west of the Georgina·Basin where over 6,000

feet of Cambrian sedimentary rocks occur (Smith, 1965).

Extent: Asswning Cambrian, Ordovician (and perhaps

YOWlger) rocks underlie Devonian outcrop in the eastern part of the

Trough, the Trough is approximately 4,000 square miles in area. If

the rocks on TANA.'4I EAST, mapped as undifferentiated Lower Palaeozoic,

are uppermost Cambrian or Ordovician then the area of the Trough

would exceed 5,000 square miles •

.!e!.: Evidence of the proportions of the various ages of

the sedimentary rocks in the Lander Trough is incomplete. Comparisons

could be made with the section in the Georgina Basin (on HOCKITTA)

where .the proP9rtions of Adelaidean/Lower Cambrian to Cambro-Ordov~cian
'. ..,'

to Devonian are 2:3t1. However, information on the Palaeozoic sec~ion

on BARROW CREEK is too poor to allow any really meaningful extrapolation

from the HUCKITTA area. Adelaidean/Lower Cambrian can be expected to

occur in the Lander T1oough, as rocks of this age crop out south and

south-east of the Trough (at least 1 - 2,000 feet of Adelaide~Lower

Cambrian section crops out on BARROW CREEK). No useful information is

available to allow postulation of the presence in the Trough of rocks

of any other age than those actually cropping out.

Nature of the sediments: Again, making a comparison with

the rocks of the Georgina Basin, Adelaidean and early Cambrian sand

stones muat be considered to have ~oor'or no prospects for oommerC~al

accumulations of' h,yd.rocarbons j outcrop and well samples are almost iri

variably hig:qJI..y argillaceous and/or indurated. The Grant Bluff Fom.a:ti~n'

does, however, contain some beds of clean porous sandstone •
.'.'

The lc,wer Middle Cambrian to lower Upper Cambrian rocks of

the Georgina Ba.sin are predominantly calcareous or dolomitic. More

than 20 stratigraphic wells have penetrated an aggregate exceeding

20,000 feet of rocks of this age in the Georgina Basin. Five wells

•
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have encountered traces of hydrocarbons - organa-metallic 'bitumen',

waxy. oil and rare gas - from vughy limestone and dolomite. Petrol1

farous odour is not uncommon in lower Middle Cambrian limestone and

calcareous shale in outcrop and in three wells. In the Wiso Basin,

scout-hole C.S.W. 1 encountered Middle Cambrian dolomite with a

show of hydrocarbons. The indications are, then, that the Middle

Cambrian carbonate sequence of the Wiso Basin may have contained

source beds but are less likely to have suitable reservoir conditions.

The Middle Cambrian sandstone (Marrina Beds) of the

northern part of the Wiso Basin is, for the most part, highly

argillaceous. The reservoir characteristics of the sandstone could,

however, change, if the sandstone extends south into the Lander

Trough.

Good reservoir rocks can be expected in the Hanson River

Beds. Sandstones are lithologically similar to the Upper Cambrian 

Lower Ordovician Tomahawk Beds sandstone which forms good aquifers in

the Georgina Basin. Petrological observations on samples of pellet

carbonates shows that strong current action causing winnOW'ing were

active during the time of deposition of the Ranson River Beds. These

are likely to have produced clean sandstones. Dololut1tea and silt

stone in the Hanson River Beds could be suitable cap rocks.

The argillaceous nature of the Dulcie Sandstone indicates

that it is unlikely to provide extensive reservoirs for hydrocarbon

accumulation.

Tectonic and depositional history. Indications are that·

the earlier Cambrian sediments were deposited in paralic and shallow

marine environments under stable shelf conditions (at lea.st ·in the'

northern part of the basin). Later sediments were deposited in shallow

marine environments under unstable shelf conditions. Thus, a sequence

of tectonic - environmental conditions occurred which was favourable

for hydrocarbon migration and accumulation.

Phosphate

Two samples of quartzose pellet dolomite from north central

LANDER RIVER wer analysed at 10.~ and 3.~ P205' The samples wer~

collected apprdximately 5 miles apart but the extent of the bed(s)

is unknown due to extensive sand cover in the area.

,"..
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The phosphate occurs as rolled pellets which may be

clasts or pellets concentrated by winnowing of finer material.

The remotenoBB of the area and the poor outcrop make the region

a poor prospect for commercial development.

·RECOMMENDATIONS FOR FUTURE WORK

Ground Traverse:

(1) On south-west TANAMI EAST to determine the age

(or ages) of the rocks mapped there as undifferentiated Lower

Palaeozoic;

(2) On north-east LANDER RIVER to 8stablish:-

(i) presence or absence of Upper Cambrian

fOBSils in the Ranson River Beds;

(ii) the Ordovician stratigraphic and fossil

succession.

Stratigraphic drilling:

"A north-sputh line of shallow holes drilled along ~he,
Hanson River on LANDER RIVER and southern GREEN SWAMP WELL to

determine the age and lithology of the rooks lYing stratigraphically

between the Merrina Beds and the Hanson River Beds, or, a deep

well in the Lander Trough to determine the nature, reservoir

characteristics and extent of sedimentary rocks under the Ranson

River Beds.

.-
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APPENDIX I

WISO scour DRILLING

LITHOLOGICAL DESCRIPI'IONS.

GREEN SWAJ.IP WELL NO.1

.,
"

•

•

o

10

20

30

40

50

60

70

eo

90

10 feet

20 feet

30 reet

40 reet

50 reet

60 feet

70 feet

eo feet

90 reet

100 feet

Sa.:.'"1d. clay: 2~, red, brown, rounded quartz,
llIed. gr.~ed: clay minerals.
,Calcareous 01& a..'1d sand"j so%. white, ligh:t; grey
clay and. crystals, soft...

Calcareous cIav and s~: 95", lI'hite, light grey,
clay and calcite crystals, soft.
Cher+.: 5", white, cryptocrystalline slightly
calcareous; some veining, hard. (19-20 feet
hard).,
~: 60%, brown, white, soft, brown external
stain, some quartz grains.
CaJ¢ttteous ele.y and sand: 3~, white, micro~
crystalline i clay minerals, soft.
Limestone~ 10%, white, microcrystalline, medium
hard.

Clay: 50%, brown~ rare quartz gt'ains, soft, partly
indl,U'ated? 9 ferruginous?
Calcareous c'~: 49%, white, clay minerals, slightly
ca~careous, soft.
Limestone: ~%, whi te, microcrystalline, hard,
(brownciay - white olay at 35 feet).

Calcareous cla.y: 100%, brown, yellow, some white,
pBx"Uy fer=u.g:i.noua?, soft, some quartz s~lt.

Clay~ 100%, brown, white, soft, aome silt,
ferruginous?

Clay~ 100%, b:!'own, white, soft, some silt,.
ferruginous?

Clay: 85%, brown, white, soft, some silt,
ferruginous?
Chert: 15%, cryptocrystalline, white, light grey,
brown, hard•.;.-
~: 50%, brown, white, soft, scme silt,
rerruginous?
Calcite sand.: 40%, brown, calcite crystals, '
medium orystalline t possibly sort limestone, :
(clu\ll8e at e6 reet)
Che:tt:a%, white, light brown, microcrystalline.
Limestone: ~, light brown, 'microcxystalline 
medium crystalline, sort.

Calcareolll dolomite: 90%; 50% brown, microcrystalline,
saccharoidal, and ';ilty (quartz), hard. 50% white,
light grey, microcrystalline, ·rare quartz silt,
some veining, hard•
~: 10%, white, sort •



\

100 - 110 feet

110 - 120 reet

120 - 130 reet

. 130 140 reet

140 - 147 reet

147 - 147'9"

147'9" - 150 reet

150 - 160 reet

160 - 170 reet

170 - .180 reet

2

Calcareous dolomite: 10%; 50%, brown,
microcrystalline, saccharoidal, partly
dolomitic and silty, hard. 50% white,
light grey, microcrystalline, rare quartz
ailt, some veining, hard.
Ql.&.' 30% as above (cavings?)

....
Dolamitic Hmestone; 75%, brown, micro
crystalline, some silt, ferruginous hard.
Calcareous dolomite: 20%, light grey,
microcrystalline, -c1avrey, quartz? silt,
some chEirt fragments, medium hard.
Chert: 5%, brown, cryptocrystalline,
hard.

(WATER 119 reet Supply 300-400gph)

Calcareous dolomite: 100%; 50%, light grey,
microcrystalline, .clayey, medium hard.
50%, brown, microcrystalline, silt?
ferruginous, hard.

Dolomite: 95%; 40%, brown, micro-medium
crystalline, partly silty, slightly
calcareous, some chert? fragments (fossils?),
hard. 40%, grey, microcrystalline, slightly
calcareous. 20%, light grey, sa.ccharoidsl,
micro-medium crystalline, silty, some chert
fragmen~s (fossils?), hard.
Che:;:1: 5%, brown, grey, cryptocrystalline,
hard.

Dolomite, 9~; 7ato brown, miqro-medium.
crystalline, ferruginous? sli~tly silty.
30%, white, brown, mottled, microcrystalline,
partly siliceous~ hard.

-Chert; 10%, brown~ grey, cryptocrystalline.

CORE NO.1

Dolomite; 90%, brown, grey, microcrystalline,
ferruginous, slightly silty, hard, tight.
Chert; 10%, brown, grey, cryptocrystalline.

Dolonte; 98%, £!:rey, brown, brown and red
mottled.(1%), microcrystalline, ferruginous,
some silt, hard, tight.
Chert; 20%, grey, cryptocrystalline, hard.

Dolomite; 100%, grey, brown, mottled micro
cr,y-stalline, with medium crystalline patches,
saccharoidal, ferruginous, small siliceous
parts (foasil? fragments), hard, tight, Mn
dendrites.

(More water 160' - aix lifting 1,000 gph.)

Dolomite; 100%, light brown7 grey , micro-medium
crystalline, partly ferruginous, hard, tight.

•

•

••

•

•

•
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180

190

200

210

220

230

240

250

260

190 reet

200 feet

210 reet

220 reet

210 reet

240 reet

250 reet

260 reet

270 reet

3

pplomite; 10~t light brown-grey, micro
medium.crystalline" patches, saccharoidal
in parts, V'U8b3r, fractures, hard, porous •
(MOre water at 187 feet; 2,000 gph.)

Dolomite; 98%~ grey-brown, micro-medium
crystalline, ferruginous 9 veins, hard,
partly !'ractured, fossil(?) fragments.
Chert; 20,&, dark brown-orange, CI'Y1lto
crj.Stalline, with fossil? fragments or
clasts?

Dolomite; 100%, light brown, grey, micro
medium.orystalline patches, slight~ silty
(grey), some saccharoidal, ferruginous,
rare silicified fra.gm.ents, hard, partly
fractured.

Dolomite; 98%; 90%, dark grey, microcrystalline,
carbonaceous?~ argillaceous, ailty?, ' hard,
tight. Some veins, white, medium crystalline
dolomite with tarry residue. Pyritic 10%,
light brown-light grey, microcrystalline,
as above.
Cla,y-siltstone; '2$, black, argillaceous,
carbonaceous, soft, fissile. (as laminae?)

Dolomite; 95%. As above.
Cl¥-siltstone; 5". As above.

Dolomite; 100%; 8%, light grey, very light
brown, micro-medium crystalline, saccharoidal,
light. 20% dark grey, microcrystalline,
argillaceouR, carbonaceous?, silty? hard,
tight, some mottling, veins of white dolomite
with tarr,y residue. Rare clay-siltstone.

Dolomite; 100%; 5<Yt', dark grey, microcrystalline,
argillaceous s carbonaceous? 3~ light brown,
microcrystalline. 2~ green-grey, m1cro
cr,ystalline, argillaceous, soft, tight. Pyritic.

Dolomite; 100%; 80%, green-grey, microcrystalline,
argillaceous, tight-sort, pyritic. 2~ red-brown
microcrystall:iJle, argillaceous, ferruginous?,
soft. Some dark grey as above (caving?)

Dolomite; 98%; 80%, dark red-brown, micro
crystalline, argillaceous, ferruginous?, silty
(mica?), soft, tight,oP,y.ritic. 20%, light
brown-grey, mottled, microcrystalline, soft.
Some vughs, porous. Some thin, alternating
clay and ailt lamin8.e.
Quartz sandstone; ~, purple, fine-medium
grained, poor to aver~ sorting, sub-angular
to sub-rounded quartz (~); ferruginous
matrix•



270 280 .feet

4

Quartz sandstone; 90?'i 90%, purple, rare
whi te .mottling,_ .medium grained, rare coarse
grained quartz, some blue chert? grains;
average sorting, sub-angular to sub· rounded ,
ferruginous. e", white, medium grained, sub
rounded,' Ave~~ to ~ell sorted, some bl~
insolublES. 20:', red-brown, medium grained,,
poor-.average sorting; . ferruginous and '
siliceous matrix; medium hard.
Dolomite; 10%, red-brown, microcrystalline,
argillaceous, ferrueinous soft. (Caving?).

•

•

280 290 reet ~Z sandstone; 95%, as above.
Dolomite; 5 , as above. (Caving?).

290 300 feet tz sandstone; 98%, as above.
Dolomite; _. ,.as above (Caving?)

300 305 reet 'Partz sandstone; 100%. as above.
I' • -

CORE NO. 1 (Rec. 7 inches)

147 - 147.'9" Dolomite; grey, brown, mottled, microcrystalline,
terruginised, partly silicified, blue-white
cryptocrystalline chert - irregular nodule"s.
Some fine grained ~ellets. Some blue-black
spots, (manganese?), hard, tight.

R.A.H. NICHOlS.
T.n. 305 reet

GREEN SWAMP WELL NO.2.
•

o

10

20

30

40

-

10 feet

20 feet

30 feet

40 reet

50 reet

Cl!¥stone; 80%, brown, argillaceous,
micaceous, soft.
Sand, cl!y, ironstone gravel; 2~; brown, red,
quartz, clay minerals, brown, ferruginous gravel.

Claystone-siltstone; 100%, white, brown, IJ,uartZ
silt, .argillaceous, micaceous? ferruginous, soft.

Siltstone; 100%, red-brown, silty, argillacoous,
friable, .soft, some fine grained quartz sand;
ferrugi.no~.

Siltstone; 7r:i%, as above.
Q&; . -3~~ brown, rare grey, soft.

Siltstone; 70%, as above.
~; . 3~, as above.

•

50 60 feet Siltstone;
~;30%,

70%, as above.
as above. ,..

60

70

80

,.. ......

70 reet

80 feet

90 reet

Siltstone; 100%, light brown, fawn, light
grey, .quartzose, micaceous, a.rgillaceous,
soft. Some cl~.

Siltstone; 1~, as above.

Dolomitic siltstone; 50%, dark red-brown,
argillaceous, micaceous, quartzose, micro
crystalline, soft.
Siltstone; 48%, very light grey, brown, quartzose,
argillaceous, soft.

(Some dolomitic fine. gr. sandstone).

•

•



•

•

90 100 feet

5

Dolomitic siltstone; 98%;
10% very light grey-broi'm,
crystalline~ soft.
Dolomitic sandstone;
80ft.

90%, as above.
silty micro-

160 170 feet

•

•

100

110

120

130

140

150

170

180

190

200

210

110 feet

120 feet

130 feet

,140 feet

';.150 feet

160 feet

180 feet

190 feet

200 feet

210 feet

222 feet

Dolomitic siltstone; 98%; 90% (as above).
10% (as above).
Dolomiti.c sandstone; 2%, as above.

Dolomitic siltstone; 100%, red-brown,
argillaceous, micaceous, quartzose, micro
cr,ystalline, ferruginous, soft. Some light
grey siltstone. Rare fine-grained quartzose
dolomite.

Dol"oootie siltstone; 100%; 90%, as above.
10% light g;r:ey, silty,. microcrystalline,
argillaceous, tight. Some fine grained
quartzose dolomite.

Dolomitic siltstone; 100%, as above.

Dolomitic siltstone; 100%, as above.

Dolomitic siltst~; 100%, as above

Dolomitic ailtstor..e; 10%; 50%, very light
brown, microcrystalline, quartZOSfl,
micaceous, argillaceous. 5~ dark -red-brown,
microcrystalline? quartzose, argillaceous,
soft, ferruginous.
Dolomitet 20%? very light brown? micro
crystalline~ ha.rd.? tight.
Chert; 10% light brown, grey? crypto
cry:stalline? harcl.•

Dolomitic sl.ltstone; 95%? dark red-brown,
Si'ity (q;-arlz), argillaceous? micaceous,
microcrystalline9fer1~ous9soft.
Dolomite; 5%~ ligt.~ broW,C? microcrystalline?
saccharoidal? slightly calcareous, hard,
tight. Rarely quartzose.

Dolomitic siltstone; 100%, as above.

Dolomitic Siltstone; 90%, as above.
Dolomite; .10%, very light brown- grey,
microcrYstalline, hard, tight? Rare
~uartzQse dolomite, 1%~ hard tight.
tWater at 197 feet .: 800 gph. ~

Do':YOOte; 70%, light brown, mic~
crysta.lline, haxd, vv.ghy }lorosity•

. Do]..p!Pltic siltstone; 30%? dark red brown,
rare grey.mottling,. argille.ceoua, micaoeous,
quartzose? ferruginous, Boft, tiBht.

Dolomite; 98%. light grey. light brown,
medium .grey, microcrystalline, .partly
argillaceous (med. grey), hard, vughy
porosity.
Chert; 2%, light grey, cryptocrystalline,
hard•



6

CORE NO.1 (Ree. 5' 0")

222 1 _ .227 16 11

•

•
1 inches

3 inches

3i inches

4 inches

1 I 211

9 inches

7"1 inches

6 inches

3 inches

3 inches

Dolomite; -brown, green, grey, micro
crystalline, quartz silt (20%), argilla.
ceous, hard, tight.

Dolomite; green, brown, silty, argilla
ceous, 'black carbonaceous? flecks.

~; grey, green, silty.

Dolomite; green, grey, microcrystalline,
quartz silt, argillaceous, black
carbonaceous? flecks, hard; grades to:

Dolomitic siltstone; dark red-brown,
argillaceous, microcr,ystalline, !'erruginous,
partly mottled, slightly quartzose, soft.

Dolomite; grey, green, Bome brown, micro
crystalline, argillaceous, banded (clalf?
minerals), some quartz silt, some argilla.
ceous layers, hard.

.9.!.&.; brown.

Dolomite; grey, green, mottled brown, micro
crystalline, some fine quartz silt, slightly
argillaceous, hard.

~; medium grey, silty.

Dolomite; medium grey, 'green, mottled brown,
quartz-silt, black carbonaceous? flecks and
laminae discontinuous, hard, tight.

T.D. 227 feet 6 inches
R.A.H. NICHOLS.

.'
•

GREEN SWAMP WELL NO. .J

o

10 -

20

10 feet

20 feet

30 feet

. Sand and clay"j 80%, red-brown, quartz and
clay minerals.
Ironstone gravel; 2CJ1" purple, brown, ferruginous,
hard. ... . ....

Cla.yey sandstone; 90%, orange, yellow, brown,
argillaceous, .fine grained, a.nsular-sub-angular
quartz, ferruginous, soft.
Clay-siltstonej 10%, yellow, whiter clq minerals
and quartz.silt, soft.

Siltstone; 50% red-brown, micaceous, argillaceous,
quartz? .silt, ferruginous, soft. .
Quartz sandstone; 5CJ1" white, brown mottling, fine
grained quartz, .sub-angular, well sorted, Boft.

•

•



•

•

30

40

50

60

70

40 feet

50 feet

60 feet

70 feet

80 feet

7

Quartz sandstone; 90%, white, brown, yellow
mottling, fine-medium grained, poor sorting,
su'b-roWlded, white, hard, clBjy? matrix,
tight.
Siltstone; 10%, brown, red, argillaceous,
soft.

Siltstone; 95%, red, brown, white-tan, tan
(alterp.ating thin beds), micaceous, quartz
silt, argillaceous, laminated (banded-white/tan),
fine-grained quartz, angular, average sorting,
some very fine grained quartz sand, hard,
tight.
Quartz sandstone; 5%, white, fine-grained,
sub-~gular, average sorting, hard.

Siltstone; 95%, as above.
ggartz sandstone; 5%, white, yellow-brown
mottled, .fine-medium grained, sub angular 
sub rOWlded, average sorting, medium hard.
Hard white clay? matrix.

Siltstone; 8~, as above.
Claystone; 10%, purple, grey, yellow,
argillaceous, soft.
Quartz sandstone; 10%, white, yellow, fine
medium grained, .poor4r sorted, sub-rounded,
hard. Some insoluble black minerals,
(tounnaline?).

Siltstone; 70%, yellow-tan, brown-red, grey,
quartz silt, micaceous, argillaceous, fissile,
medium hard; black spots, (Mn?).
Clay} 20%, yellow, tan, purple, grey,
argillaceous, soft.
Quartz s~sJ.2W"; 1Cf%, grey, fine- grained,
sub-angular to 9ub-rotU'lded, average sorting,
clavr? matrix, medium hard.

eo 90 feet Siltstone; 80%, grey, brown-red, micaceous,
argillaceous, quartz silt, soft.
~.i 15%, brown, pur;tle, argillaceous, soft.
~z sandstone; 5%, grey, fine grained,
average sorting, micaceous.

100 - 110 feet

90 - 100 feet

..

•

110

120

120 feet

130 feet

Siltstone; 60%, as above.
Quartz .sand; 30%; 90% purple, medium
grained, .sup-angular, average sorting, loose,
soft. 10% white, fine grained, average sorting,
sulr rounded , medium hard.
(lay; 10%, bro\m, tan, argillaceous, soft.
Possibly soft sandstone).

Q,uartz sand; 100%, brown, white, fine-medium
grained, .su'b-e.ngul8.1:to sub-rounded, poorly sorted,
loose. (Possibly soft sandstone).

Quartz sandi 100%, as above.

Quartz sand; 90%, dark yellow, brown, as
above •.
Quartz sand§tonej 10%, dark yellow, fine grained,
some medium· grained, sUb:-roWlded, averase sorting,
some clSlf matrix•



130

140

150

140 reet

150 reet

160 reet

8

~.z Sand; 5~, dark yellow, as above.
9J.i!Jlsilt;. ·40%, dark brown, quartz silt, angular,
some .fine sand, cl~ minerals, loose.
Quartz sandstone; 10%, white, fine grained, soft.

. ~ .
Clgr~~ilt; 90%, as above. Some brown-yellow
laminae, .with scattered quartz.
Quartz sandstone; 1~, white, yellow, fine
grained, angular - sub-angLLlarj well sorted,
clay matrix, medium hard.

Quartz sa.'ldj 80%, yellow-brown, fine-grained,
sub- B..l1.gu.lar, well sorted t some clay, loose,
(possibly soft sandstone).
QJ,lartz sandstone; 20%, as above.

·i

160 170 reet Qgartz sandstone;
Quartz sand; 50i'.

5~, white,
as above.

grey, as above.

170

180

180 feet

190 reet

Cle.Yi 50%, dark brown, argillaceous, soft.
Clay silt; 50%, dark brown, argillaceous,
quartz .silt, angular, loose. Rare white,
grey quartz sandstone.

Clay, silt. quartz sand; 100%, yellow, brown,
argillaceous, quartz silt and fine sand,
angular, average sorting, loose, some .
slightly harder bands.

190 - 200 reet

200 210 reet

ClEW! silt, quartz sand; ~,as above.
Quartz .sandstone; ..20%, whi~e, yellow, fine
grained, sub-angular, a.verage sorting, medium
hard.

Siltstone-sandstone; 7Cf1" grey, quartz silt
fine .sand, .angular, well sorted, argillaceous,
slightly calcareous, hard.
~j 30%, yellow, red-brown, argillaceous,
ferruginous?, sone silt, soft.

210

220

230

220 reet...

.
230 reet

240 reet

Quartz sand; 6Cf1" yellow-brown, fine grained,
sub-rounded, well sorted, loose, (possibly soft
sandstone) •
Clay-siltstone; 20%, medium grey-light brown,
argillaceousy.micaceous?, quartz silt, medium
soft.
Quartz sandstonej 20%, white, light yellow, fine
grained, su'Q-angular, well sorted, medium hard,
porous•

Quartz. sand, silt. clay; 5a.', medium yellow
brown, .fine grained .quartz, angular - sub-angular,
mixed clay and silt, loose.
Clgy-siltstonej 45%, as above.
Quartz .§Apdstouej 5%, white, fine grained, sub
rO\ll1ded, average sorting, clay? matrix, medium
hard, poroUs.

Quartz sandstone; 6rfI" yellow, as above.
Cla,y... siltstonej-. 40%, dark red-brown, purple,
argillaceous,- .quartz silt, micaceous,
ferrugLnous? sort.

•

•



•

240

250

260

250 reet

260 reet

270 reet

9

Quartz sand, 'clay; 95%, yellow, brown, .
white, .fine .quartz sand. sub-angular, well
sorted, loose cl8¥ admixture.
Quartz sandstone; 5%; brown-red, white,
yellow, .fine-grained, well sorted,
ferruginous?, sub~angu.lar, medium hard,
porous.

Qnartz sandj 90%, yellow-brown, white
fine grained quartz, sub-B.r18Ular, well
sorted, loose (po~sib~ soft sandstone).
Qgartz sandstone; 10%, brown, yellow, ,some
banding, .quartz, fine grained, angular, well
sorted, medium hard,-- clav-ey, ferruginous
matrix.

Sand; 90%, as above.
'ii!rtz sandstone; 10%, brown and grey, as
above.
Rare chert fragme'ntso

270 - 280 reet Quartz Band; 60%, as above.
Quartz .sandstonej 30%, white, brown, fine
grained,- .well .sorted, partly ceJ.careous,
medium hard, porous.
Clay-siltstone; 10%, red-brown, argillaceous,
micaceoUR~ .quartz silt, slight~ calcareous,
medium 90ft. Rare chert.

Quartz sand; 50%, brown·, whi te, as above.
Quartz sandstone; 30", brown, as above.
Clgy~siltstone~. 20%, brown, some yellow
lamirAe, .as .above.

Dolomitic ..iltstone r medium brown, rare white
mottling9 micaceous, argillaceous, micro~
c:ryatalline, quartz silt, ferruginous. Some
fine qual'tz s~d:,in white lenses.

, . '

280 290 feet

.",
• ';,.

290 300 reet

• 1 foot 1 inch

CORE NO.1. (Rec:- 9 reet 91" inches)

•

•

1 foot 2 inchee

2 inches

11 inches

2 foot 10 inches

5 inches

C1a;ystone~siltB·toneJ· laminae .. 'dark brom
horizontal and ,inclined, (slurry? beds).
Small· ~s, white~'dieoontinuous lavers and
lenses ·of' qua.rtzose:~d'olom1te. ~ ,Dark brqwn
clB\Y layrers, discontinuous. Some load
oasting and possible acou aur1'acee.

9leystone and dolomitic quartz sandstoneJ
grey-green .o1B\Y lB\Yers" with ,lenses of' .light
grey;-brQwn do1omit1:ci- sandstone•

.,. I"'"
Dolomitic quartz s~dstone; .very light grey
green,. .fine ',graineed., miorocrystalline, fine
quartz silt and sand, micaceous, '·hard, porous,
brown and gr'een c183" laminae. Alternating white
brown laurers, lenses, mottled, ferruginous,
dark brown, micaceous, silty 0183" laminae.

Dolomit:1c 9uartz~$S.nd.stone; medium-light brown,
microoxystalline, ,fine grained, mioaoeous,
.quartz silt, hard, tight. '

,
i •. I

Caloareous ea'ldstone; white, light' grey, fine
grained, well.sorted, sub -rounded quartz; white
calcareous matrix, tight, hard.

~ 7Tl •,::-,-..
1-.. "

' ...
-:"ii-.t:



3! ~ohes._

2 foot 11 inches

10

Claystone and quartz sandstone; light brown,
fue .grained,. quartz .layers, .81ternating with
dark brown cl2¥ston~ layers.

Dolomitic quartz sandstone; dark brown, white
mottled ,lenses .and .layers .(approx 1" thick),
fine grained quartz, microcrystalline,
argillaceous, micaceous, silty, with clayey,
micaceous laminae, ferruginous. Small vughs,
ra.:rely large (1 11 diem), generally porous,
hard.

•

•

GREm SWAMP WELL NO.4

T.D. 300 reet.
R.A.H. NICHOlS.

o

10

20

30

40

50

10 feet

20 feet

30 reet

40 reet

50 reet

60 feet

Quartz sandstone; 95%; 50%, orQll8e:, dark brown,
fine grained, average sorting, sub-angular,
ferruginous?, hard, siliceous matrix. 50%, white,
fine-medium grained, poor to average .sorting, sub
angular to sub-rounded, black insolubles, white
siliceous matrix, hard, tight.
Sand'; cl&; 5~, brown, grey, fine grained quartz,
some cl~ minerals. Rare limestone fragments.

Quartz sandstone; 50~, white, some brown
yellow mottling, (ferruginous?), fine-medium
grained, poor-average sorting, sub-angular to
sub-rounded, white silicHOUS matrix, hard, tight,
b+~~.tQsolubles.

Siltstone-cla.ystone; 505-', white, very fine grained,
clay minerals, angular quartz silt, fissile, tight,
medium hard; rare scatt(~red sub-angular quartz
sand.

Quartz sandstone; 6r:f1" '1'rhite, light grey, fine
grained,. ,average to well' sorted, sub-rounded, ,black
insolubles, oll!1}"? J!18~ri.x:, soft porous.
Claystone; 20%, white, cl~ minerals, soattered
quartz silt, soft, tight.
~; 2~, white, 60ft.
lSeep of water at 21 rElet, more at 23 feet)

Cl!ystone; 70'1t, as abc)ve.
.Q1!l.; 2~, as above.
Quartz sandstone; 10%,. as above •

.
Quartz sand; 7~, whi·te, light grey, fine
grained, .well sorted, sub-rounded, some black
insolubles, loose.
~; 2~, as above.
Quartz sandstone; 10?', as above.

(More water)

~~ii7,::"z~S~Ql1;;rd; 70~, as above.
.21&; 30%,. as above.·

."

,

60 70 reet Qu.a.rtz sand; 9~,
Quartz sandstone;

t:!LS above.
1(>%, as above.

70 80 feet 'Partz sand; 8O~, &:3 above.
Quartz sandstone; 1(~, as above.
Cla~o 10%, white, soft, rare fine quartz sand
and.silt with red clay-silt, ferruginous laminae.

i .

, '.

•

••
~,

...



•

80

90

90 reet

100 reet
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Quartz sand; 85%, as above.
Quartz sandstone; 10%, as above.
Chert; 5%, b:rown, grey mottling, crypto
crystalline, hard•

Quartz sand; 80%, white, as above.
Q;uartz .sandstone; 20%, as above, with red,
ferruginous .laminae

100 110 reet Quartz sand; 00%,
Qpartz .sandstone;

as above.
20%, as above.

110 - 120 reet

120 - 130 reet

Quartz Band; 7rJ%, as above.
Quartz sandstone; 30%, as above with 10%
yellow-brown, ferruginous? patches.

Quartz sand; 50%, as above.
Quartz .sandstone; 50%, white, l-i.ght ttr:ey,
fine-medium grained, some mica (muscoyite?),
very porous, with cavities, soft, (forms
thin beds).

130 - 140 reet

180 - 190 reet

190 200 reet

•

•

140

150

160

170

200

150 reet

160 reet

170 reet

180 reet

210 reet

Quartz sand; 80%, as above.
Quartz sandstone; 20%, as above.

Q,ua.rtz sand; 55%, as above, wi th some
yellow and light red staining.
Quartz sandstone; 30%; 80% white, light
grey, as .above;.. 20%, brown, micaceous, fine
medium grained, well sorted, ferruginous? Some
yellow fragments. .
Clay-siltstone; 15%, dark brown, argillaceous,

. micaceous, ferruginous, quartz ailt; some red
and grey, clevr patches and. laminae, alightly
dolomitic.
Chert!l .10%, dark grey, cryptocrystalline, ha.:rd •

Quartz sand; 50%, white, light grey, as above.
artz .sandstone; 45~ 60%, white, light grey,

as ·above. 40, .brown, micaceous, as above.
Clay-siltstone; 5%, as above.

Quartz sandstone; 95%, white, medium brown,
medium .yellow,. .fine-medium grained, sub-angular,
average sorting, partly dolomitic (brown),
ferruginous, medium porous, ha.:rd.
Siltstone; 5%, dark-medium brown, argillaceous,
quartz silt, ferruginous, tight, soft.

Quartz sandstone; 100%, medium brown, minor
white, .yellow; ..medium grained, average sorting,
sub-:angular to sub-rounded, black insolubles,
partly dolomitic, porous, medium hard.

'flartz sandstone; 100%, brown, white, as above.

Quartz sandstone; 100%, as above.

95%, as above.
soft.



210

220

230

240

260

270

280

290

220 feet

230 reet

240 reet

250 reet

260 reet

270 reet

280 feet

290 feet

300 reet

12

Quartz sandstone; 90%, brown, white, fine
grained, .sub.... angula.r, averaee sorting, red and
white laminae, black insolubles, white mica;
dolomitic matrix (brown), soft, porous.
~; 5%, white, soft, as laminae.
Ironstone; 5%. (oaving'?).

Quartz sandstone; 95%1 80%, brown, fine grained,
average .sorting,. sub-angular, ferruginous,
dolamitic, 15% white, light grey - as above.
5~, green-grey, £ine grained, micaceous (biotite),
poorly sorted, sub-angular, dolomitic, .
porous.
Clay-siltstone; 5%, red-brown, argillaceous,
quartz _silt, .tight, soft.

Quartz sandstone; 65%, brown, white, grey
green, ,as above.
Silty dolomite; 30%, medium - dark grey,
microcrystalline, with glauconite, micaceous,
quartz silt, hard, tight. Some light grey,
white.
Chert; 5%, grey, cryptocrystalline, hard.
Rare .brown cl~-siltstone.

Quartz sandstone; 95%; 65';, brown, fine
grained,..as above. 25~, white fine grained,
as above. 5%, green-grey, micaceous, as above.
Dolomite; 3~, white, microcrystalline, hard,
tight•..
Chert; 2%, as above.

~z sandStone; ~, 85%, brown, fine
grained,,·.~ .above. 10%, white, fine grained,
as above. 5~, gr:een-grey, micaceous, as above.
Siitstone; 2Cf1" brown, quartz silt, micaceous
(biotite), dolomitic, hard, tight.

Quartz sandstone; 1~; &>?" brown, fine grained,
as .above....15~, .white, fine grained, as above.
5%, green-grey, micaceous, as above.

Quartz sandstone; 1~j 7~, brown, fine grained,
as above. -25%, .white, fine grained, as above.
5%, green-grey, micaceous, as above. Rare grey
chert.

Quartz sandstone; 100%; 50%, brown, fine grained,
as above. 50%, white, light grey, fine grained, as
above. <1% green-grey, micaceous, as above.

artz sandstone' 100%; 95%, brown, fine grained,
as above•..5 , .light grey, fine grained, as above.
Rare brown, micaceous siltstone.

•

..

300 - 300" 2" CORE NO. I •.

300 12" - 310 feet '. 'flartz sandstone; 80%, brown, minor green-grey,
fine grained, sub-angular, well sorted, black
insolubles, micaceous; dolomitic matrix, pQ.rous,
medium hard•
.Siltstone; 20%, dark brown, argillaceous, micaceous,
quartz .silt, rare quartz sand, tight, soft. •

•



• •

•

310 320 reet
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Clay-siltstone; 60~; 95%, dark brown,
argillaceous, .micaceous, some large biotite
or bla.ck carbonaceous? material, sClJle quartz
silt, scattered quartz sand, dolomitic, soft,
tight. 5%, green-grey, micaceous, c1t\Y la.:rers,
soft.
Quartz sandstone; 40%, "brown, grey-green,
as .above•.

320 - 330 reet

330 340 reet

340 350 reet

Cle.y-siltstone; ?rJ%; 60%, dark brown, as
above .... 20%, .green-grey, argillaceous,
micaceous, dolomitic, quartz silt. 20%,
purple, quartz silt, grey-green mottling,
ferruginous?
Quartz sandstone; 30%, brown, as above.
Some .gfpsum., ....

q"gtz sandstone; 55%; 95%. light !P'ey.
fine grained,. .sub-rounded, well sorted, black
insolubles, calcareous matrix. 5%, brown, as
above.
Dolomite; 40%, medium-dark grey-brown, micro~
c:rystalline, partly argillaceous, tight, ha:rd.
Siltstone; 5~, dark brown, purple, argillaceous,
micaceous, soft.
Rare gypsum.

Dolomite; e~, light gt'ey-brown, medium-da.+k
grey-brown, microcrystalline, partly axgillaceous,
carbonaceous, some glauconite or chlorite. Some
dark grey, carbonaceous lam1n.a.e with chlorite? and
quartz silt, hard, tight.
Quaxtz sandstone; 20%, brown, light grey, fine
grained, .-as-.above. Rare siltstone, brown, purple,
as above.

360 • "370 te."

• 350

370

360 reet

380 reet,

Quartz sandstone; 90%; 60%, light grey, fine
grained, .well .sorted, sub-rolUlded, black in
solublee, dolomitic matrix, 40%, brown, as
above. Some micaceous layere, hard, porous'.
Siltstone; 10%; dark brown, argillaceous, micaceous,
quartz .silt,' carbonaceous? flakes, 80ft.

CORE NO.2

Quartz siltstone; 90%; 99%, red brown; 1% grey;
dolomitic, ,medium hard to soft, micaceous.
Claystone; 10%, red brown, dolomitic, shal;y,
micaceous, soft.

380 390 reet ~artz siltstone; 90%, red brown, as
CLaystone i 10%, red brown, a.s above.

above.

..

390

400

410

400 reet

410 reet

420 reet

artz ail tstone; 90%, red brown, as above.
Cl![stons; 1 , red brown, as above.

Quartz siltstone; 90%; 90%, red brown; 10%,
grey, as .above.
Claystone; 10%, as above.

Quartz siltstone; 80%; 90;, red brown; 10%
grey, .as .above•.
Claystone; 20%; 75%, red brown,' 25~, purple,
as ,above.



420 - 430 reet

430 - 440 reet

440 - 450 reet
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~z siltstone; 80%, red brown, as above.
Clgystone; . .20%,. red brown, as above.

Quartz siltstone; 90%; 99%, red brown; 1%,
grey, ·as .above•.
Claystone; 10%, red brown, as above; with
gypsum ,crystals.

Quartz siltstone; 80%; 90%, red brown; 10%
grey,_ as above•.
Claystone; 20%; 90%, red brown; 5%, blue
grey;' . ·5%, purple, as above.

•

450 - 460 reet Quartz siltstone; 90%; 95%, red brown; 5%,
grey,. ·as .above ...
Claystone; 10%; 99%, red brown; 1%. blue-
grey,. as .above.
Trace whitish aphanitic dolomite.

460 - 470 reet Quartz siltstone; 90%; 99%, red brown; 1%
grey,. _as above.·
Claystone; 10%; 99%, red brown; 1%, grey,
as above.

470 - 480 reet

480 - 490 reet

490 - 500 reet

500 - 510 reet

510 - 520 reet

Quartz siltstone; 99%; 95%, red brown; 5%,
grey J as above•.
ClaYstone; 1%; 100~, red brown, as above. ..,
Trace.whitish aphanitic dolomite.

~artz siltstone; 99%; 95%, red brown;
5 '0 grey, as .above.
Claystone; 1%; 100%, red brown, 6;s above.
Apha.ni.ti.c dolomite, w~tish, <1%.

artz:siltstone; 99%; some grading to sandy
siltstone; 95 t red brown; 5%, grey, as above
but much of it very soft.
Claystone and clay; 1%, red brown, as above.

~~z siltstone; . 90%; 95%, red brown; 5~,
grey, as above •.
Claystone; 10%; 100%, red brown, as above.

Quartz siltstone; 60%; 5~, red brown' 50%,
grey, as above, .with pyrite and gypsUm.
Dolomite; 40%; 79%, buff, aphanitic; 20%,
dark grey; 1~, pink; 95%, as above, some
silty - very fine sandy, some muscovite.

..

•

520 - 530 reet QMartz siltstone; 80%1 50%, red brownr 5%
grey, as .above.
Dolomite; 20%, bufr to grey, micaceous,
aphanitic.

,

)
530 - 540 reet Quartz siltat"one; 50%; 99%, red. brown; 1%,

grey, ·as .above ...
Claystone; 50%, red-brown.

540 - 550 reet QMartz siltstone; 95%; 95%, red brown; 5%,
grey, .as above •..
Cla.;:rstonei 5%, red-brown.

..
•

I



550

560

510

580

560 reet

570 reet

580 reet

585 reet
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Qqartz siltstonej 95~j 95%, red brown, 5%,
grey, as ,above.
Claystone; 5%; 9~, red brown; 10,;, purple,
as above._

ariz siltstone; 80%; 95%, red brown, soft,
as above; 5 ,- grey, grading to silty dolomite.
Dolomite; 15%; 50%, pink; 50~, grey,
aphanitic, as above. CQrpsum and dolomite
crystals.
ClaYstone; 5~; 90%, red brown; 10%, pink,
as .above.

Claystone; 90%; 100%, red brown, soft,
grading to cl,,¥.
Quartz siltstone; 10%; 50%, red brown; 50%,
grey, as above. -
Dolomite; <1%, grey, aphanitic.

Cl§fstone-clgf; 90%, red brown, soft,
as above.-

artz siltstone; 8%, grey, as above.
Dolomite; .. ,pink, grey, aphanitic, ha.+d.

300 1 _ 300'2"

CORE NO. -1. (Rec. 2 inches)

2" Quartz sandstone;
sub-rounded, well
dolomitic ~atrix,

dark brown, fine grained,
sorted; ferruginous?
porous, medium hard.

CORE NO.2. (Rec. 10 reet)

360 370 feet• .' , 1""
. ,, . :'4", "

7' 7"

21 0"

•

Siltstone-sandstone; pink, fine grained•

Siltstone and claystone; grey.

Siltstone; red brown, some laminae of eilt~

stone; -grey, and claystone; red brown, cross
lamir.ae, worm burrows and trails, vughs, some
with gypsum.

Claystone; 'red brown with
Claystone; green grey near top (1 11 ).

Quartz siltstoneJ 85%, grading to ,fine
grained sandstone; 95%, red brown, some· pink,
5%, grey;.. dolomitic, micaceous, '\1% heaVy
minerals, Qlack; laminated, croes laminated,
worm trails and burrows, uncommon vughs up to
2" diameter, some 8Y.Psum-filled.
Cl~Ystone; 15%; 75%, red brown, some purple;
25 ; ,grey and green grey; dolomitic, micaceous
to very micaceous, some interlaminated @ili
stone. Wldulate bedded. . ...



CORE NO.3
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(Reo. 4 feet 4 inohes) •

585 - 589'4"

4 1 a..

4"

Dolomite; Uniform; aphanitic, hard, grey,
with thin claystone-siltstone, dolomitic,
laminae, 1cm - 6 ems apart. Worm trails;
gypsum, vughs, stylolites.

Dolomite; 99%, grey - light grey, aphanitic,
possibly rare pelletal, 81i~tly calcareous,
hard; rare mioa (muscovite). Vughs, (569'0")
up to 111 diameter, and many solution pits,
most small pits and vughs-gypsum filled
(colourless and pink), some larger vughs
dolomite lined. Some calcite in veins and.
pits. Joints (near vertical), small joints 
gypsum filled. Stylolites, mostly low
amplitude, rarely over 2mms.

Clgystone-siltstone; 1~, dark grey, dolo
I:1i.tic, JIri.caceous,. .laminated (max. thickness
0: 5 em) some \Uldulate beddi.n8, rare worm
trails, so.me haematite? flecks, medium hard.

R.A.H. NICHOLS
E.N. MILLIGAN

GREEN SWAMP WELL NO.5.

10 - ..20 feet

o

20

30

40

50

10 .feet

30 £eet

40 feet

50 feet

60 feet

Sand; red, with ironstone pebbles up to
3 ·om.

Quartz sandstone; 1~, medium to fine grained,.
argillaceous, well sorted, Bub-rounded, white,
yellow and pink, silicified in part, with
silica brecciation, (Bedded-nearby outcrop).
Hard to friable. Solution pits filled with
pink zeolite?, or colloidal silica.

Quartz sandstone; 1~, argillaceous,
as above.

Quartz sandstone; 100:', as above, with much
white, clay .matrix.

Quartz sandstone; t~, as above, with some
red.colouration.

'9J.artz sandstone; 1~, as above, (but more
porous .a."1d .friable); 80%, red; 20%, white.

•

•

60

80

70 feet

eo feet

90 feet

~z sandstone;
1 wh±te.. ...
(Wster seep"8").

9JJartz sandstone;
50%, white.

~z sandstone;
6;:white•....

1~, as above, 9CJ1" red;

1OO~, as above, 5~, red;

100:', as above, ~, red;

..



• 90 - 100 feet

100 - 110 feet

110 - 120 feet
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Qus.;!otz s&l1dstone; 100%, as above, 80%,
d~k .red .bro-.vn;.. 2~, white.

Q!.1B.rtz sa.'PJ.dstone; 100%, as above, 90%,
reddish.brown; ..1~, white.

9tta-~z sang.~2.; 100%, as above, 9~,
reddish .brown; ..1%~ white.
(Weter at 120 feet; 1500-2000 gph).

70%, red (possibly soft120 - 130 feet Qlmrtz sand~

sandstone""):"
'f!e.rtz sandstone;
fi'iable •.

3~, red brown, soft,

•

130 - 140 feet

140 150 feet

150 - 160 feet

160 - 170 feet

170 - 180 feet

180 - 190 feet

190 - 200 feet

200 - 210 feet

210 - 220 feet

220 - 230 feet

230 - 240 feet

240 - 250 feet

250 - 260 feet

260 - 270 feet

Quartz sa.T1d~ 1~, red, as a.bove, (possibly
sort .sandstone) ..

Q;uartz sand; 10~, as above.

S'Jartzsandj 100%, as above.

Quartz sandi 1c:>o%, as above ..

Quartz Ba..~; 100%, s.s above.

~artz.~; 1~, as above.

Qua...T'1;z sand; 100%, as above.

Quarh s~~ 100%, as above.

Quartz sandj 100%, 9,S above.

~~z sand; 100?t, as above.

!9lartz lL8n~J 100%, as above.

Ql:.a.I:'t7,~; 9~, red, as above.
QAartz siltstone; 1%, purple, moderately
ferruginised, micaceous, moderately hard.
(Ironstone, sandstone caving from surface) •.·

Quartz sand; 99%, red, as above.
Qua.rlz siltstone; 1%, purple, ferruginised,
mica.ceous to ,·.,ery micaceous.

9@r~..L~; 99%, red, as above.
,Quartz sandstone; <1%, medium grained,
argillaceous, mottled, red-brown and grey,
micaceous, soft.
Quartz sandstone; < 1%; 50%, fine grained,
moderately sort, mottled grey and green grey,
with haematite staining, very ndoaceoue. 50%,
hard, dolomitic, pink, very micaceous, well
sorted, but with poorly sorted·lam.~ of
qua.rtzo - £'eldspathic sandstone. ' ..
Quartz siltstone; <1%, dolomitic, hard, purple,
slight~ micaceous.
Dolomite; <1%, argillaceous, mottled pink, green,
pale violet, green grey, with solution pits.



270

280

280 feet

287 feet
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Quartz sand; 50%, red as above.
9Hartz .sandstone; 30%; 50%, medium-fine
grained, moderately soft, mottled, red brown,
grey and green grey, micaceous. 50%, pink,
hard, dolo~i~ic, micaceous.
Quartz siltstone; 1~J purple,. dolomitic,
shaly, micaceous.
Dolomite; 10%, argillaceous, mottled pink,
green, pale violet, green grey, some
silioified..

Quartz sand; 95%, red as above.
Quartz sandstone; 3~, .fine-medium grained,
red-brown, grey .and gree~grey, dolomitic,
as above.
Dolomite; ~, argillaceous, mottled pink,
green grey, grey, micaceous.
Chert; (, 1~, cryptocrystalline, pink, white.

•

•

287 295 feet

CORE NO. 1-_ (Rec. Top 7inches)

7 inches

TANAMI EAST NO. 1
......

0 10 feet

10 20 feet

~o 30 feet

30 40 feet

40 50 feet

50 60 feet

Siltstone; 10~, argillaceous, dolomitic,
red brown, with rare green- grey mottling,
moderately hard, micaceous, lenses of more
argillaceous siltstone (20m x O.5cm.),
Medium bedded, wom? trails.

T.D. 295 feet

E.N. MILLIGAN.

Gravelj pisolitic laterite pebbles.

Sandstone; 100%, quartzose, argillaceous,
ferruginised, red, friable.

Sandstone; 100%, as above.

Sandstone; 100%, as above.

Sandstone; 100%, very argillaceous, as above,
with white streaks; 90%, redi 10%. white.

Cla.Ystone; 90%, finely laminated, part~y
micaceous (muscovite) j 60%, brownj 40%"
lilac and pale green mottled.
-Sandst.one; 10%; soft, grading to sand, as
above.

(Seepage water)

•
•

60

70

80

70 feet

80 feet

90 feet

Sand; 5"", red, fonned from 
~tonei 50%, as interval 10' - 40 1 •

Sandstone; 100%, as above.

Sand: 90%, as above.
~tone; 1~, as above.
(Seepage .water). •

•



•

90

100

100 feet

110 feet
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Sand; 5~, as above ..
C'i'a.Ystone; 40%, e.hB.ly, micaceous (muscovite)
Siltstone; 1~, argillaceous, micaceous
(muscovite), pale brown•

Siltstop~.; 45%9 argillaceous, slightly
dolomitic, some hard and ferruginised, red
brown and grey mottled.
Cl<wstone; 45%, shaly, soft, slightly dolomitic.
Sandstone; 10%, as above, very soft.

9~, very calcareous, argillaceous,

~, shaly,micaceous,red-brown

1%, white, argillaceous, aphanitic,

110 120 reet §iltstone;
dolomitic ..
Sandstone; 1~, very .fine grained;
red-brown,f'erruginisedj 9rJ!" Boft,
and pink.
lliEston.!!,j
grey•....
L:iJliestone;
hard.

10%,
green

hard,
grey

120 130 reet Cla.vstone;
dolomitic ..
Siltstone;
micaceous.

50%, shaly, brown, mi<:e.ceoua,

50%, ferruginised, red brown,

••

130

140

150

160

140 f'eet

150 reet

160 reet

170 reet

Siltsf;9~ 9CY1>, as above, hard, red brown,
rerrug.inised.
ClBjYSto~.e; 1r:JI" hard, dolomitic, pink.

Siltstone; 6f1/o, hard, red brown, dolomitic,
f'errugi..ni.sedi 60%, red; 40%, pink.
Silt,; 40%1 from siltstone•

§Jdtstons; 70%1 haN, red brown1 dolomitic,
as .above •.
Dolomit'!"!; 3~, aphanitic, pink, some muscovite.

5iltatonp.; 6f:JJ', argillaceous, slightly ferruginised,
micaceous; 95~, red brown; 5%, pink, grey.
Claystone; 30%, shaJy, slightly micaceous, brown
and .grey .mottled.
Silt; 1~, red, from siltstone.

90%; 90%, red brown; 10%, pink,
micaceous (muscovite and biotite),

170 180 reet Siltstone;
dolomitic,
shaly.
Clayston~i 10%, shaly,
and.grey.mottled.

slightly micaceous, brown

180

190

190 reet

200 reet

Siltstone; 80%, dolomitic; 90%, red brown to
pink; 1~, grey; micaceous (musoovite and
biotite), shaly.
Claystonej 20%; 5'&, silty; ~,red brown;
10%; grey, shaly, micaceous (mt\.scovite and
biotite) interbedded with siltstone.

Siltstone; 80%; 99", red brown, as above, 1",
grey, as .above.
Clayst0B!i 20%, grading, interlaminated with
silty claystone; 99?', red brown; 1%, grey.



Siltstone;
Claystone;

200

210

220

210 feet

220 feet

20

Siltstone; 7~; as above; 90%, red brown;
10%, .mottled. pink and grey.
Claystone; 30%; as above; 7Cf1" blue grey
and .grey; 30%, red brown.

50%; as above, red brown.
50%; as above, pink.

Siltstone; 50%, as above, red brown to
brown, .strongly ferruginised.
Cll\Ystone; 5076, partly micaceous, pink to
purple, .some siltstone-clB\Ystone inter
laminated.

'~

230 240 reet

240 243 16"
, , '

243'6" - 260'

Siltstone; 50%, as above.
Claystone; 50%. as above.

Siltstone; 50.", as above.
Cla..ystone; 50%, as above. " .

, ,

CORE NO. 1.

260

270

280

270 reet

280 feet

290 reet

Dolomte; ver./ silty, 1 em. band.
Siltstone; ~,as above; 7Cf1" red .
brown and dark Jlurple; 3D?', grey.
Sandstone; 10%, quartzose, argillaceous,
grey r .as above.
Clewstone; 10%, as above, dark purple.

". Sandstone; 80%, fine gra.i.ned, as in core,
glauconitic. i::
Siltstone; 15", as above, purple.
Claystone; 5~, as al)ove, dark purple •. " . .
Sandstone; 80%, as above, 60%,. fine grained;
40%, very fine 'grained, pink and grey.
Siltstone and silty clgystone; 15~, pink and
purple. ' , , , , , .
Claystonei. _5%, shaly, little mica, purple.

290 300' reet Sandstone;
Claystone;

9~, as above. .
1~, silty, micaceous, dark purple.

300

310

310 reet

320 reet

Sandstone; ~, dolomitic, fine grained.- very
fine .grained, argillaceous, .grey and ftrey green;
1%, very glauconitic, some pellets, fossil? casts.
Siltstone; 15%, argillaceous, green-grey.
Claystone; 5%, green-grey.

Siltstone; 1~, very dolomitic,' hard, purp~e,
slightly.micaceous.

320 330 reet Siltstone;
micaceous~

Sandstone;
as above.

80%, very dolomitic, hard, slightly
grey.
20%, dolomitic, very fine grained,

330 340 reet Siltstone; .. 80%, very dolomitic, purple, slightly
micaceous.
Sandstone; . 2~, fine grained, as above, grey and
purple mottled.

.'

•



340 350 reet

21

§~dsto.n~; 100~~ fine grainedv light grey·-pink
to.pale.bro~~

• 350 360 feet Siltstone;
C,la;ystonS;

B~y as aboVt;:~ red browne
20%, red brown and purple ..

370

370 reet

380 reet

Siltston.e; 100%, as above, 99~v da:t'k brown?
1%,r;:rei:
§:!:ll~one; 50%, as above, b:r:own~
C18iYst.onw~; 50%, as above, p~.nk, purple, grey.
DcloDti.te:-. <1%? microc~~staJ.lL1'],e, argillaceous,
rare .muscovite G

380 392 teet Sil"tsto~; 50%. as above~ 95%. bI:'oVlr..' 5%.
grey"

392 402 reet No retuxns (drillers log - dolomite).

402 412 reet CORE NO.2.--=J

9.Q!!K..!!Q,J• (Rec. 16 feet 3 inohes)

243 16" - 260~

a

•

l' 0"

5' 9"

1 1 011

6' 0"

5"

ggarlz.par.ds+"qM; fi..Tle to '\tart" fine grained,
dolcmi tic:- _argilla.ceous, grey to green e;r..'ey
and pink, ad..:;a(:eous~ (muscovite and biotite
and ~~p.n biotite?), giauconitic to ver.y
glauconitic.. S"me thin ferruginous bands,
markedly C:I:'OSS bedded, graded bedding, scour
and £il1, slump st:ructuxea, n:n:d baJ.ls, worm
trails~ raz~ quax~z crystal rilled vu~s,

20 mm" at':':'oss~ Some gypsum in vu.gt1s.
Glauconi te ~C'ncentrated in th:L"'l 1smi-'1.I3.e O:l:'

l<;)oalised i= rl-:<h bauds up to 3 ems. and
dissem.:in.ated thrOIJ..ghout.

Sandstone.!£l.E.. si1ts_t:..OE& i.nterlam.tw.l.ted i.n
equal 8mOlmts; rare cl~tone. ..
~~; aC) above, 8~~ pinlq 2<",%, green
grey•...
Siltstone; as for sandstone~ colour variable,
p:i.nlt~tid-:-red br.-ot'lQ..
Cl§Yston~~ pi~.k to purple colouration.

Sandstone; as above~ wi th glauconit~

~rrillg az above.

SandstoJ?~~~i1lstone and claurs'tone; equal
amounts, 5 ? grey; 50%, red to pink; inter
laminated as in top l' of core. Glauconite
occurs :in ~;ery rich bands~ Also thin, red~

iron rict., purple clay? bands.

Quartz 8ilts~o~J sandy, purple and blue grey,
thin .bedd.ed•...Vughs with quartz crystals, some
phosphatic? brachiopods•



Sandstone; fine grained;- siltstone, minor
cla.vstone, laminated to th~ ~beddedr rare
cross ,bedding and undulate.~~,ding. Sand-
stone and siltstone; as above, grey.· ..§i!i
stone with rare iron oxide clavr bands, as.above.
Cla.vstone; light blue-grey, moderately
micaceous.

CORE NO.2. (Rec. 10 reet)

402 412 reet Dolomite; sacchroidal, medium crystalline,
white to light grey.
. . .' .- -..

T.D. 412 reet

E.N. MILLIGAN.

d(.C. ,h.,
t.", (

WINNECKE CREEK NO.1

o

10

20

•

30

40

50

10 feet

20 feet

30 reet

.40 reet

50 reet

60 reet

Sand; reddish, some more or less compacted.

Claystone; 50%, sha.ly, micaceous j 80%,
brown, .moderately micaceous; 20%, buff, with
red brown mottling, unctuous, rare mica. Silt
particles rare to common; grading to and
interlaminated with silty claystone and siltstone.
Siltstone; 4<>%, dark -red brown,- ,strongly .... , ...
£erruginised, micaceous, shaly.
Qu.a.rtz sandstone; 10%; fine grained, argillaceous,
silicified, lithic fragments and mica common.

Siltstone; 70%, dark red brown, strongly
ferruginised, mioaceous, shaley, as above.
Claystone; ~9%, shaly, micaceous, brown•
Qjuartz sandstone; 1%, as above, with haematite
or.manganese.staining.

Siltstone; 50%; 99% dark red brown; 1%, grey,
highly .ferruginised, as above.
Claystone; 50%; 99%, purple, shaly, micaceous;
t%, .buff, slightly mioaceous•.

C~~stone; 60%, red, shaly, mioaceous.
Siltstonej· ·.26%, very argillaceous, some
silioified, hard, mioaoeous, ~, red brown;
20%, pink and white; 1%, dolomitic •

.Dolomite; <1%, silty, argillaceous, pink.

Silt and clay; 40%, red.
Siltstone; . ,50%, argillaoeous, ferruginised,
micaceous; 80%, red brown; 20%, purple and
white mottled. ~

Sandstone; 1%, fine grained, argillaceous,
Iithic ,..micaoeous, buff.

.,.

•

60 70 reet Siltstone; 100%; argillaceous; 45%, red brown,
ferruginised; 45%, dolomitic, purple, hard;
10%, argillaceous, lithio, soft, mottled, purple
and white.

" .



110 120 feet

120 130 fee'.:;

130 140 feet·~

'.
a 140 150 feet

150 160 feet

•

70

80

90

100

160

60 feet

90 feet

100 feet

110 feet

163 feet

23

Siltstone; 50%; 80%, red bro\v.n,
ferrl.l.g;i.nised, as above; 20%, dolomitic,
light grey to green grey, hard, chloritic.
Sandstone; 30%; 100%, fine grained, grey,
lithic, .argillaceous.
Dolomite; 10%, aphanitic, calcareous, grading
to .dolomitic limestone, light grey, micaceous,
partly silicified.
Chert; <1%, cryptocr,yatalline~ light grey.

Siltstone; 100%; 60%, red brown, hard,
ferruginous~ . 38%, brown, soft, slightly
ferruginised, 1%, argillaceous, lithio,
micaceous, green to green-{f;l:ey; 1%,
argillaceous, lithic, greY', dolomitic•.

..2fh~~; 100%, strongly ferruginised.

Siltstone; 99%; 80%, as above; 20%,
purple,_ .aJ:.gillaceous, shaly, mi~aceous.
Dolomitic si.ltstone·~silty dolomit.e; . 1%,
microcrystalline matrix hard, .pink, purple?
gr:ey.

Siltsto:r~J 100%9 red brown, strongly
ferruginiaed.

5i1tstonel. 100%, red brovm, strongly
ferruginised, as above.

~to:ne,; 50%, dolo:nitic, argillaceous, r,ed
brown,..micacecu:s. '
Dolomite,l. 5C%, sparry? recrystallised, light
grey, mica~eous, vughy, IIlB.1'\Y solution pita.

Sil~tcneJ 100%, dolomitic, argillaceous, red
brown, micaceC/us.

Dolomite; 60%, apha..Tlitic? mottled. pink and
light.~ey, hard, slightly micaceous, solution
pits, ma.'1.gsJlese stair.l.tng and dendrites.
Siltsto~e; 4o%? dolomitio, argillaceous, hard,
-;;fbrown and purple, mioaceous.

Dolomite.; 100%, aphanitio, light grey to ~.ey,
some muscovite flakes, manganese dendrites.

No retllrn$, lost circQlation.163

170

170 feet

gOllE NIh-.J.• (Rec. 3 feet 6 inches)

•
•

3t 611 Dolornite5 10,,%, aphanitic, calcareous, grey,
de~~e, hard, UL~caceous (muscovite). Discrete
quartz grains of silt size, in patches, quartz
silt lenses (vughs conoentrated on lenses),
soft, green grey, argillaceous, quartz-siltstone
coating on bedding faces. Evidence of strong
solution at bedding faces. Regular and
irregular shapes of brown, finely crystalline,
dolomi te rimming milky coarsely crystalline
dolomite (fossils?).

T.D. 1'1.3 feet 6 i.'1ch~

E.N. MILLIGAN•



WINNECKE CREEK NO.2.

24

"•

o

10

20

30

40

50

60

70

eo

90

100

110

10 feet

20 feet

30 reet

40 reet

50 reet

60 feet

70 reet

80 feet

90 feet

lOO feet

110 ,feet

120 feet

Sand 90% and gravel alluvium; Gravel composed
of silty dolomite, dolomitic siltstone, chert,
hard claystone, pisolitic, ironstone pebbles.

Gravel; 90%, as above.
Sand; 10%.

Silt, sand and gravelj as above.

Silt, sand and gravel; as above.

Claystone; 89%, slightly dolomitic, shaly,
micaceous r brown.
QJ,lartz sandstone-siltstone; 1~, very fine
grained sandstone grading to siltstone,
dolomitic~ lithic, light green clay pellets,
weathered ?glauconite, mafies (inc!.
haematite) and garnet?
Silt, sand and gravel; 1~, as above.

Siltstone; 10%, dolomitic, argillaceous,
pink, purple, red brown, buff, green,
green-grey, soft, micaceous (muscovite
biotite, chlorite); 5%, shaly (very
micaceous). .'..
ClaYstone; 3~, silty, shaly, chocolate
brown, micaceous.

ClaYstonej 70%, dolomitic, shaly, brown,
pink, purple, rarely green-grey, micaceous
(biotite) .
Quartz siltstone; 30%, dolomitic, garnet,
micaceous haematite, chlorite?, biotite,
muscovite. '

Claystonej 99%, shaly, micaceous; 80%,
pink: to green-grey, fossiliferous{ (lingulid
brachiopods, trilobite? fragments); 2~,
dark purple.
Dolomite; 1~, aphanitic, argillaceous, hard,
purple, slightly micaceous.

Claystone; 95%, dolomitic, sha1¥, green-grey,
micaceous (muscovite and biotite), fossiliferous?
Quartz siltstone; 5%, dolomitic, hard, green-grey
to red.

Quartz siltstone; 95%, dolomitic, argillaceous,
as above, green grey.
Cla.ysto!lej 5%, dolomitic, olive green, grey
and pink.

Siltstone; 50%, dolomitic, quartzose, micaceous,
(muscovite, biotite), chloritic, green-grey.
Claystone; 5~, dolomitic, shaly, muscovite,
biotite, green-grey.

Cl&ystone; 80%, dolomitic, shaly, muscovite,
biotite, 19%, red b~ow.n; 1%, purple.
Siltstone; 20%, dolomitic, micaceous, soft,
brown and grey.

.!

•<
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, 120 . 130 feet Siltstone; 100%, very fine grained, grading• to.silty.cl8¥stone, argillaceous, ferruginised,
micaceous, mafies, ironstained quartz.

• 130 140 feet Claystone; 80%, dolomitic, shaly, micaceous,-
slightly .ferruginised.; 80%, brown; 20%,
pink.
Siltstone; 20%, very fine grained, as above,
brown, ,slightly £erruginised..

140 - 150 feet Siltstone; 100%. very fine grained, quartzose,
argillaceous, ferruginised, brown.

150 - 160 feet Siltstone; 100%. as above.

160 . 170 feet Siltstone; 100%. as above.

170 - 180 feet Siltstone; 100%, as above.

180 190 feet Siltstone; 70%, as above, Bome grey,
mottled• .
Claystone; 30%, shaly I micaceous, brown,
silt particles.

190 • 200 feet Clgystgne-siltstone; 80%, dolomitic,
micaceous (muscovite and biotite), black
heavy minerals, haematite; 60%, red brown;
20%. pink; 20%. lil!,ht grey.
Dolandte; 15%; 80%, aphanitic, white; 20%,
sacchaxoidal.
Sandstone; 4%, fine grained, pink, with pale
greencl~ pellets, glauconite?
Chert; 1%, cr;yptocrystalline, light grey.
(Water seepage).

dolomitic, shaly, soft to
buff to pink.
dolomitic, micaceous. pink and

200 - a10 feet Claystone; 70%,
hard, .micaceous,
Siltstone; 30%,
buff•.
Dolomite; <1%~ aphanitio,
(Water.seepage).

red brown.

210 - 227 feet (No returns but ohips were obtained from air
hammer).
Dolomite; buff, saooharoidal.
Chert;. ..buff to grey.
Dolomite; bu.ff, coarsely crystalline.

227 - 237 '6" CORE N~l. (Rec. 7 feet 6 inches)

•
•

Dolomite; 100%s medium crystalline to
;;Ccha.;o'ida.l, grey to butf, very Vl.l.gb.y,
algal? structures.

T.D. 237 feet 6 inches

E.N. MILLIGAN•
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Sandstone; -100%, red, fine grained, some
shale.layers; few chips of white and yellow
siltstone, soft.

Sand, soil, ironstone; red, pisolitic, some
chips .yellow,. .sandy .c1aur.

~; 95%, pink, sandy, some yellow, sandy,
5%, .pisolitic ironstone.

WINNECKE CREEX NO. 3.
. . - ...

0 10 feet

10 20 feet

20 30 feet

30 40 reet

Sandstone; 100%. 50%;,' bufr and
lain ,by ,red (50%J. sort.

wl!.ite;
(-

under-

'.
j

Sandstone; 100%, as above, some micaceous.

Sandstone; 100%, as above, harder.

40

50

60

50 reet

60 reet

70 feet Siltstone;
Sandstone,
some.chert

65%, red, sandy, micaceous, soft.
35~, grey., white, fine grained, silty,

chips.

70 80 feet. Cla,ystone; 70%. pink.
Sandstone; 30%; 50%,
50%, .red.brown, soft.
clUps.

hard, grey, silty;
Some grey, green chert

eo

90

100

110

90 reet

100 feet

110 reet

120 feet

Sandstone; 65%, red, silty, fine grained;
cream and white, fine grained, silty, hard.
Siltstone; 15%, red, hard.

Sandstone; 70%. red, white, as above.
Siltstone; 30%, red, white, soft.

Sandstone; 90%. white, buff, fine grained,
silty.
Siltstone; 10%. soft.

Sandstone; 9~, e~, khaki, fine-grained.,
cla,yey; ..2rJ{o, red, fine-grained.
~; 10%. khaki.

•

120 130 feet Cla.ystone; 100%. yellow, soft, sandy.
,~~

100%.130 140 feet Claystonej as above, but not sandy.
\

,
Claystone; 100%, above.140 150 feet '. as

" . . . . . . .

15° 162 reet Claystone; 100%. as above.

T.D. 162 feet
. .......

K.G. SMITH

•
'.



, WINNECKE CREEK NO.4.

o - 10 feet

27

Gravel; red piso11tes, 10%, quartz
pebbles.

20 - 30 feet

10 - 20 feet Clay; yellow, sandy (poorly sorted sand
gt'ains, from fine grained, to fine conglo
merate size). Some ohert chips.

Clay; 1~j 50%, yellow, as above; 50%,
red,.sandy•

30 - 40 feet

40 - 50 feet

50 - 60 feet

60 - 7C feet

70 - 80 feet

80 - 90 feet

~; 100%, as above.

~; 100%, red, poorly sorted, £1oe
coarf?e grained, argillaceous, partly
compacted.

~j 100%, yellow, buff, poorly sorted,
argillaceous, with chips of chert and
rounded pebbles of basalt (one with copper?
mineralisation).

Sand; 100%, as above, with basalt pebbles
(F'di..).

~; 100%; 70'1>. yellow and buH; 30%.
argillaceous.

Sand; 100%; 60%, red, yellow; 40%, buff,
all .argillaceous.

I 90 - 100 feet Cla,ystone; 100%;
yellow, .sandy, all

90%, red, sandy;
firm.

10%,

I 100 - 110 feet

110 _ 120 feet

120 - 130 feet

Siltstone; 100%, red, slightly sandy,
rarely micaceous.

....
Siltstone; 1~, as above, but not micaceous.

Siltstone; 1~, as above, with trace of
white.siltstone.

130 140 feet Siltstone; 1~, red, rarely sandy.

140 - 150 feet .,...

•
•

150 _. 160 feet

160 - 170 feet
.' ~ ,

170 - 175 feet

'f . . ""t.~~

Dolomitej" 10%, white, hard, finely crystalline,
thin bands, at 148 feet.

Siltstone; 60%, purple, slightly calcareous.
Dolomite; 40%, white, buff, dense, very hard.
Lithologies al te:mate in thin bands.

Dolomite; 100%, white, buff, hard, finely
crystalUne, some pelletal, all sliBhtly
calcareous.

Dplomite; 90%, white,. buff, finely crystalline,
hexd,. sLightly calcareous•



177 feet COIlE NO.1.

28

(Rec. 1 foot 3 inches (broken)).

l' 3" Dolomite; cream and pale· brown, hard,
calcareous, pelletal, some intraclasts, partly
recrystallised, joint planes lined with
limonite, vugb;y - ma:lnly about 1/16 diameter,
but some larger, and ma.ny 'V'U8hs or pin-hole
size.

T.D. 177 feet

K.G. SMITH

-.< •

',.
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APPENDIX 2

Logs of Bores (Water)

WINNEClCE CREEK.

Booker Creek Native Settlement:

Hooker Creek Hooker Creek ·Hooker Creek
No. 1 No. 5 No.6

,
(from Hooker Creek)Location 0 0 0

Total Depth 164' 170' 160'

Standing Water Level 80' 92'
Water Struck at ( 1964)

Pump Depth 112'

Date Drilled 1948(112')1964(164') 1955 1955
Supply 1200 gph 220 gph 1000ff' 600gph

(1965

AnalYSis'

Date

T.D.S. (ppm) 611

~
Cl. 130..
50

4
0

F 0.3• Ce 47
RC0

3 165
C0

3
Ne 270
K

M8 36
N0

3
Fe(treoe) 0.05

1Analysis by Animal Industry Branch, Northern
Territory Adminis_tration., Darwin.

Ii.

•
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WINNECKE CIlEEK (Contd) ,

Hooker Creek Native Settlement:

Hooker Creek 7 Mile 19 Mile
No.8

Location
(from Hooker Creek) 0 6.5M H 1711 H

Total Depth 330' 81'6" 176'

Standing Water Level 85' 85'

Water Struck at

Pump Depth

Date Drilled 1964 1948 1955

Supply 2000gph 1200gph 1900gph

WIIl!lECKE CREEK (Contd)

B.M.R. Scout Hole:
~

" , . ..
w.e. 1 w.e. 2 W.e.,3 w.c. 4

Location •
(from Hooker Creek) 8811 ESE 4814 SE 24M ESE 5214 ESE

Total Depth 173' 6" 273 1 6" 162' 177'

Standing Water Level

Water Struck at 200',210 1

Date Drilled 10/7/65 13/7/65 19/7/65 20/7/65

Supply Seepage



II

, TANAJ,lI EAST

B.MeR. Scout Hole:

T.E. 1

3

G.S.W. 1

GREEN SWAMP WELL

B.MeR. Scout Hole:

G.SoW. 2

Location (from Hooker
54M VI (T.Ck)or Tennant Creek) 6eM SE (H. Ck) 70M VI (T.Ck)

Total Depth 412' ·305' 227" 611

Standing Water Level 93' 184'7"
Water Struck at 60' ,90 1 119', 160' ,187' 197'
Pump Depth
Date Drilled 17/7/65 14/6/65 17/6/65
Supply Seepage 2POO gph 800 gph

i ;"

Analysis: 1

Date . 11/10/65 /8/65
T.D.S.(p.p.m) 2330 3203
01 675 895

8°4 421 904 .

F 2.2 3.5
"- • Oa 61 89

, HC03 426 283

• C03
Nil Nil

Na 560 830

K 87 .. 98
Mg 72 91
N03

26 9

1Analyees by Animal Industry Branoh, Northern Territory
Administration, Alice Springs.

•



GREEN SWAMP WELL (Contd)

B.MoR. Scout Hole:

Location
(from Tennant Creek)

Total Depth

Standing Water Level

Water Struck at

Pump Depth

Date Drilled

Supply

4

G.S.W. 3

85M WNW

300'

215'
280'

22/6/65
See:page

G.S.lV. 4.

.110M WNW

5891~411'

11'

21 - 145'
(saline @ 145')

1/1/65
6000 gph

i. 1 ...._ ,
! .: ~ ,

••

,.,

Analysis:

Date

T.D.S. (p.p.m.)
Cl

S04

F

Ca

RC0
3

C0
3

Na

(cased to 300')

11/10/65
1186

360

235

0.6

32
160

Nil
290

45
39

:24

(.10! - 300'
casing pulled)

11/10/65

2140

455
1261

.0.5

318
105

Nil

380
61

11
22

t
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GREEN SWAMP WELL

B.M.R. Scout Hole:

LAHDER RIVER

Willowra Station:

G.S.W. 5

Location (from home-
stead or Tennant Creek) 130M WNW (TCk)

Parklands

53!ll NIIW,

1Iob's Well

32M N

7/7/65
1500 - 2000gph

Total Depth

StJ.d1ns Water Level

Water Struck at

Pump Depth

Date Drilled

Supply

Log (GeOlOgist)

295'
60'

70, 120 1

143'

95'
104'
114 f

1961
1400 gph

*
,., ....c •••

45'

35'
35' .45'
39',

Analysis:

Date 11/10/65 29/9/61
T.D.S. (p.p.m) 2631 2096 4644
Cl ..," 1256 720 1738

S04 Nil 274 844

F 1.3 --....,~..... <- 2.2 Nil
~ , Ce 106 95 87

/ HC03
368 397 661

I - .' '··~tr..ilaill':i:P).s';41f.!l,';i~",~C03
Nil

Ne 575 460 890
i 1-" .

K " 315 76 114

Mg 184 69 125"._--_...- . . -.
1lO) 15 "- ,., .•~ ..._._-. ]-...,..- _...._- 40

..

* 0 _ 5' fine grained brOlrD silty Band, .. 15' fine-

medium sra1ned" brown silty sand; .. 20' oreamy brown fine _ medium

grained silty sand; .. 25' brown lIl.ed1um grained BBlld7 silt, .. 30' fine ..
; ,

medium and coarse grained grey sand, .. 65 1 fine .. medium and coarse .

brown silty sand; .. 80' fine - coarss and very coarse very Bilty sand,,
.. 90' medium .. COBrSS and.. v.ery aoarse brown slightly silty sandi" 100'

fine to medium and coarss brown silty clayey sandi 110' grey and pale

brown verr fine Bandy s1ltl - 120' very t1ne to tina and medium grai~d

sUty sandI - 143' rsd brown fins grainsd sUty land. (Ree1dsnt

Geologist, Al1os'Sprin8a'~.~, .'
"

-,

' ....'.

~: ':' '
, ,

'. '-'. '.~.

'. ~., , ,

.' ~:..... . '.
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LANDER RIVER (Contd) '.,
Willowra -Station (contd): .~.

Austerity Jump up Dud Dud
Well Well

Location (f'rom
homestead) 21M N 20M N 20M N 25M N

Total Depth 29'
Standing Water Level 17'
Water Struck at 17'
Pump Depth 19'
Date Drilled " ,

Supply·· . 800gph

Driller's Log l;.meatone granite

Analysis:

Date 7/5/59
T.D.5. (p.p.m.) 3631

Cl 1105
~

5°4 602 •v,

F 1.6 .'.
1

Ca 87
HC0

3
661

C0
3 5

Na 890
K 114
llg 125
N0

3 40

,
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No. 2

Loc~t1on (from Homestead.)

Total Dapth

Standing Water Level

Water Struok at

Pump Dopth

Date Drilled

Supply

Qual1ty

Goolog1ot'o Log

5MllW
100'

60'
65',70' ,80'

65'
(doopenad)1963

500gph

'good'

•

• (D. \Voolloy. AUco Sprj.n&o) 1-40' mod1um - coaroo

grained silty sand, .. 50 1 fine - medium grained brown silty sand,

.. 60' as - 50', .. 70' reddish brown fine to very coarse sandi .. 80'

medium to coarse pale brown to grey very silty sandi • 100' khak1 and

pale brown siltstone (?Tertiary). (Could perhaps be Lower Palaeozoio

(E.N.M.)).

'.

"
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MAPS TO GO lIITH RECOED 1966/',1
GEOLOGY OF THE lilSO BASIII, NOflTlIEilfi ~E.1l1lITORY.

t!.\PS INCLUDE,

(0) 1,250,000 maps,

'l'a.1"'J.aIIli Ea3t
Wi!U1ecke Cree.-k
South Lake Wood~

Graen Swam~ Well
4'lndp.:I: River
~mtet Soliteil~.

•.

,
•



.'

PRELIMINARY EDITION, 1966

pz I IQuartzose, calcilutife,pell.tal dolomite, aphonific dolomite

TI I Laterite ,pisolitic,cemenfed,ferruginous

Tt ITravertine, chalcedony

ecw ISilicified, lithic quartz sandstone

Dud IArgillaceous sandstone
----

GJ Quartzite,lithic sandstone,quartz sericite schist, vein quartz

Li~ Sandstone,siltstone,claystone

Geological boundary
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