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" SUMMARY

The Ngalia Basin ig a narrow basin trending east, approximately
270 miles long ard with a maximum width of 30 miles. It is fifty miles north
of the Amadeus Basin, enclosed within igneous and metamorphic Precambrian -
rocks. A sandy featureless:plain .covers the central part of the basin and
divides it into a very disturbed, northern margin with a large-area, of outcrop
and a well defined, little distumbed, southern rﬁige;-.lSix units. have been
defined within the northern marginj these range in age from Upper Proterczoic
$o Lower and perhaps Upper Palaeozoic. Only one-uait has been found in most
parts of the southern ridge and the problem of the relationship between

north and south remains unresolved. The folding of the northern margin has
resulted in a complex structural picture showing dragging, overfolding and
thrusting and the observed unconformities suggest two important tectonic
periods with the same trends of folding. R LT
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I -. INTRODUCTION
N / \\ e .
General — The Ngalia Basin is in the Northern Territory,fabeut 50
miles nexrth of the northern margin of the Amadeus Basine = It:ig a“narrow
basin trending east-west with a maximum width of nearly 30 miles: (20 miles on
an agverage on MOUNT Domg and a length of 270 miles (between 133 35' and
129o 25 B longltude and 22710% and 22755*S laxltudes) .

Thls baS1n covers part of four 1:250,000 scale Sheets, from eant
to wests ADCOOTA* ~ NAPPERBY - MOUNT DOREEN and LAKE MACKAY. :

The photo interpretation of thls area was carrled ‘out with the
purpose of assisting in the planning and execution of the field work scheduled
for the 1966 field season. It was limited to the sedlmentary rocks w1th a
narrow overlap on the surrounding basement rocks.

©  The air photographs used were flown in 1950 for- ALCOOTA, NAP}ERBY

and MOUNT DOREEN and in 1957 for LAKE MACKAY, at -a:stale: of: 1346500. The photo

graph "scale overlays, bearing the geological interpretation, ‘were- ‘reducedsy

then assembled on 1:250,000 National Mapping Compilation Sheets and finally

fair drawn. Topographic details ad names were taken from-National Mapping

- Topographic Sheets and more features .such as new roads, tracks or bores were
added” w1th1n areas visited during the field tripe : . Bt :

"Prev1ous.geologlca1 work

- X y'e geologlcal study was carried out in 1963 by P. Coek on the 850
..square miles of Yuendumu Native Reserve (MOUNT DOREEN) (Cook, 1963) and this
work provided stratigraphical control for the photo—lnterpretatlons '

_ . Other documents consulted are mentloned in the References at the
end of- the report° _ : n

Field work

"The area was visited briefly after the completion of"the photo~
interpretvation ~ this allowed several points on NAPPERBY and MOUNT DOREEN to -
be'checke&'and provided geological control of the photogeelegical“"faeies"w

II - PHYSIOGRAPHY

g

General -~ In its northern part (Mount Doreen area) the sedlmentary
basin is bounded by scattered outcrops of basement, mainly eranite; ‘but on
NAPPERBY the northern margin is well outlined by an 1mportant mass of granlte
and metamorphic rocks (Reynolds Range).

oy,
I e

. This basin can be divided into three parts: Northern,; Southern
and Central. N i

Northern parie.

Here the sedimentary rocks crop out widely, particularly on' MOUNT
DOREEN, for example, in the Vaughan Springs, Mount Doreen, and Yuendumu areas
where red-brown sandstone and white silicified sandstone crops out in broad
synclines and narrow anticlines of Upper Proterozoic and Palagozoic agew The-
outcrops - are numerous and continuous on MOUNT DOREEN with moderate relief
trending roughly east-west but on NAPPERBY the northern sedimentary margln
gradually dlsappe,*s and is not found beyond the Stuart nghway area.

* The basin covers a very small part in the southern cotner of ALCOOTA,
thus it has been mapped with NAPPERBY.



Photogeological character

Grey to light toned with white
spots

Dark toned, mesa form, small
scarps

Dark toned, thin bedding well
developed

Dark toned, thin bedded.
Grey and light toned

Medium grey toned, soft
appearance

Dark grey toned, rounded outcrop

Dark toned

Light grey to white toned, hard
appearance

Light grey toned, jointed, hard
appearance

Grey toned with white patches, very
thin bedded, steeply dipping, low
ocutcrop

Dark toned, hard appearance, high
reiief, roughly bedded, intruded
by many dykes

Massive and well jointed outcrop
intruded by many dykes

TABLE I

LEGEND

Qa ~ Alluvium. Flood plain,
Ficod out,

Qc - Colluvium, Detrital slope
Qs -~ Sand plain
Qrt - Plain with timber cover

CP -~ Clay or salt pan

Qt - Travertine

Cz -~ Laterite, continentsal
formation

Pz - Red brown sandstone,

conglomerate

UNCONFORMITY
Eue - Red brown sandstone

Bud - Sandstone silicified in part

UNCCNFORMITY 7

BUC1- Sandstore, siltstone

Bac - Dolomizte

UNCONFORMITY?

Pub - Red hraown sandstone

UNCONFORMITY

Bue - Sandstone, mainly silicified;
conglomerate, Tarkose

Bu - Undifferentiated (socuthern
ridge), Sendstoue, silicified
sandstone. conglomerate

UNCONFORMITY

icite schist, quarte

e

Pes - Quarts ser
snphibolit

em - Quartzite, gneiss, migmabite
amphibolite

plg - Gneissic graniite, granite (may
include quartzite ridges)

u ~ Undererminad

/ \

Possible Geological equivalent

|

QUATERNARY

CAINOZOIC

UNDIFFERENTIATED

? UPPER PALAEOZOIC

UPPER PROTERQZOIC TO LOWER PALAEOZOIC

PRECAMBRI AN

UNDIFFERENTTATED




Southempart.

The southern limit of the basin is marked by an almost continuous,
well defined ridge of silicified brown sandstone overlying the basement. From
east to west it is formed by the Hann Range and Mount Ewart, the Stuart Bluff
Range and Central Mount Wedge, Mount Stanley, Mount Cockburn and Mount Redvers.
South of the ridge cccurs a swampy depression with salt lakes and numerous
salt pans.

Central part.

Between both these areas lies a featureless sandy plain with only a
few low outcrops. Because of the narrowness and flatness of the basin, it is
always possible from one margin to see part of the opposite one.

Towards the west, on LAKE MACKAY this plain spreads over the whole
basin and only scattered outcrops of basement and sedimentary rocks are found.

Sand dunes trending easterly are found in the central‘part of MOUNT
DOREEN and in the southern part on LAKE MACKAY.

Vegetation

The outcrops are covered with a sparse scrub including desert oaks
and small eucalypts. The plain is largely mantled with spinifex, and in the
northern and eastern part, with low timber (mulga, desert oaks and eucalypts).

Hyd rograpk

- NAPPERBY -~ Creeks flow from north to south drairning from the
relatively high basement in the northern part of the Sheet. Three principal
creeks occurs Day creek, Napperby creek and Gidyea creek, each of them giving a
large flood out which is lost in the sand of the central part or in the swampy
area south of the Stuart Bluff Range. '

- MOUNT DOREEN - There is no major creek on the Sheet but only creeks of 14t41e
extent coming from the outcrops and absorbed by sand within a short distance.
The extreme northern part is drained by north-flowing creeks.

—~ LAKE MACKAY - There is only a east-west flooding area in the middle of the
studied area, with no defined water course.

Access

Access presentsno problem on NAPPERBY but on MOUNT DOREEN, although
tracks run along the northern and southern margins, there is only one track
(seismic line) crossing the basin and no track visible on air photographs on
LAKE MACKAY. On MOUNT DOREEN the seismic lines have been shown with an approx-
imate position.

IIT -~ STRATIGRAPHY

The following description refers to the basin as a whole rather than
to separate sheeil areas.
are
Photogeological units/dealt with from the oldestto the youngest (Table
1) and features of interest and associated problems are mentioned in connection
with each unit.



A, Precambrlan

N

1) Igneoas rocks - pGg

Granrte crops out widely on the northern margin par+1cular1y on "
‘NAPPERBY where: it forms & continuous mass rising above ‘the flat sand plaln. -On
MOUNT DOREEN the hdtcrops are numerous but more scattered, surrounded by =~ 7 s
Cainozoic formations. The contact between granite and sedimentary rocks is = - o
found nearly everywhere along the southern margin within the detrital slopes-
and, along the northern margin in the Yuendumu area, the granlte also crops
out within the det11ta1 slopes or directly at the foot of the flrst bverlylng
sedlmentaryﬁunlt.

The’ granite is. coarse grained with phenocrysts and’ is crossed by
quartz veining particularly in the Napperby area and south of ‘Mount” Doreen
where quartz veins (with granite) rise steeply above the sandy plain in rydges '
. up #o 10 mlles 1ong° Lo

On the aerlal photographs the granite shows a well Jolnted pattern

geological "facres It is poss1b1e that some vertical or subvertlcal meta— -;,-
quartzite (pSm) may be confused with quartz reefs. e :
2) Metamorphic rocks ‘ : e . mQ@ﬁ‘

- pém -~ may inelude metaquartz:.te9 amphibolite, gneiss ani migmat1t~,”

This formation shows, in air photographs, outcrops of high reL&e§
in which bedding and s*ructure can be gtill distinguished; they are da qk. r,':xf
toned except for the metaquartzite which is lighter. It forms- the Reynolds .'~“j )
Range .on NAPPERBY and is also found south-west of Mount Doreen but not rn.the .
southern part-of the bas'.o o RS

- pés - Thls may mclude qua:rtz—serlclte schist and quartz amphlbohte. SR

The formatlon crops out in the southern part of‘LAKE MACKAYfand

" in the south-western part of MOUNT DOREEN; some outecrops are also- found in” tne
northern part of the work area, on LAKE MACKAY. The photogeological- characters
are distinctive: +%hin bedded with many sharp small folds - the correlation’

has been done from MOUNT RENNIE but the outcrops which overlap -MOUNT RENNIE

‘and LAKE MACKAY sheets were not visited durlng the 1961 fleld work of Wells, o
Forman & Ranford (1965) e

On NAPPERBY, some. 2 miles north of the road from Smlth“s Glft Co
Bore to Napperby (R7/ Photo 5079), near the basement of the northerm marginy. - S
beds of slate and phyllite have been observed, interbedded with 7metaquart21te =
they may more proverly belong to unit p6s but have been left within-unit pégy.
the outcrops being too small at the map-scale and the photogeologlcal characters
not dlstlnctlve.' . -

el

B - Proterozoic to Lower Palaeozoic

Sedlmentary rocks

3
3

. According to Coock (1963) the total thickness of the sedlmentary
sequence is of the order of 11,000 feet with unit Pz contrlbutlng the magor
‘part of the thlcknesso . ' = B Lo

1) Unit Bua - e
It is' the lowest sedlmentary unit which can be found overlylng ‘the
basement. Unit Bua ranges from coarse or. fine conglomerate at the bottom to-
white (reddish brown when weathered), s1llclfmmisandstone. It is well exposed
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to the sout h of Yuerduma area and .its' equivalent is probably found again capping
the granitic horst, south of Mount Doreen area (photos R5/5019,-R6/5183)s There,"
- the sequence begins with a coarse, pebbly conglomerate and perhaps-arkose non-
conformably resting on the granite. Furtherwest, toward the Vaughan Springs
area this unit Bua becomes thicker, aml crops out along the Border of the tasin;
here it is folded in a syncline with steeply dipping flanks with the 'south—east
flank probably faulted, because the complementary antieline. to the  south-—east is
missing, and the nearest rocks in this direction are flat lying Palaeozoice
North-eastward, the same folded zone (Treuer Range) continues either as ‘a
narrower syncline or an anticline but the beds are nearly vertlcally dipping

and the tecdtonics are too strong to be able to determine the structure from the
air photographs.

In this area, between Vaughan Springs and Mount Doreen, unit Bug' is
dlrectly in contact with the Palaeozoic Pz.

Where 1solated outcrops of Bumisweclose to the basement, 1t is dlffroult
to dlstlngulsh “them from metaquartzites

Unit Bua is also found on LAKE MACKAY where there are scattered outcrops
which are difficult to relate to each other as far as the structure is concerned.

2e Unit Bu

4 One of the main problems of this basin is the relatlonshlp be tween the
northern margln and the southern margine.

Symbol Bu (undifferentiated Upper Proterozoic) has been applﬁed 40 the
rocks of the southern ridge of the basin, the Stuart Bluff Range and- its
prolongations. This unit consists of jointed and silicified sands»one and pebbly
sandstone overlying the basement which crops out in the detrital-slope: facwng the
south. Photogeological characters amd lithology are quite constant but are:
slightly dlfferent from any other units of the northern margin on: MOUNT DOREEN

'On the northern margln, on NAPPERBY, the outor0p near Napperby Bofig~—
stead, showing: an anticline trending east-west, belongs to unit Bu. In this area
(R8/ Photo 5066) Unit Bu appears to be .thrust over a sequence of ‘dark sandstcnew
The tectonics are very complicated in this area and the scale of the map does
‘not allow the sandstone of the underlylng unit to be shown.

On LAKE MACKAY, scattered outcrops of unit Bu are found and to dlffer—
entiate between them and unit: ‘Bua is often dlfflcult._ e .

Régarding the conneotlon between unlts Bup and Bu, three poss1bllit1es
can be suggested. .
: 1) Unit Bua is the same as unit Bu with a change in llthology due to
‘more 1ntense s11r01f1cat10n on the northern margine .

2) ‘Unit Bu is underneath-unlt Bua and does not occur on the northern
ma.rgin. : ~ " ..

3) .Unit Bu and unit Bub are the same with a change in 11thorogy and’
unit Bua does not occur on the southern margine.

At this stage the problem cannot be resolved. In the absence of any

" connection between north and south; the key probably occurs either in the western
or the eastern closure of the basin; thus on ALCOOTA, at the easterly emd of the’
Hann Range (Napperby R13/5001-03, Alcoota R13/5134~33) a sequence cverlying unit
Bu is found. This sequence, labelled "U" on the map, may be similar to the
Yuendumu sequence ~ the upper beds of thé sequence north of Mount Bwart should be
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investigated for unlt Buc, the only stratigraphic marker bed of the Yuendumu
sequence. = '

On MOUNT. DOREEN, in the central part (R9/5064-63) an isolated ' - -
outcrop is shown. on the map as unit Bu because of its similar photo characterse
If field work confirms thls, a narrowing of the Palaeozoic part of the ba51n

in this area is- 1nd10ated.
L The arrangement of the outcrops of unit Bu, on the southern margin,
Suggests many faults and folds, particularly in the Mount Stanley and Mount
Cockburn areas. On Run 11 5199-96, MOUNT DOREEN, the outcrops dip to the
south instead of the usual north direction.

3) Unlt,Bub -

South of Yuendumu area, unit Bub lies with probable unconformlty over:
unit Bua. It is 'composed of light grey to red sandstone, reddish brown when*
weathered. Locally the unconformity is well shown on R5/5003-05 MOUWST -
there, unit Bua "is dipping nearly 75° to the south but unit Bub at only 15
arnd unlt Bua is overlapped west of the road from Yuendumuw

Unit Bub occurs on the western side of the granitic horst, south
of Mount Doreen area (R6/5181) and probsbly in the Treuer Range but was not
recognized in the core of the syncline of Vaughan Springs Homesteadi: - o

4) Units'Buo—Buc1 o ' e .2//“-

These units form a sequence of dolomite and arenite; there-is a -
p0851ble unconformity between units Bub and Buc (R5/5007) and: between. unlts
Buc and Bud. Unit Bucq is the former unit F of Cook (1963) ‘which wds shown by -
the. recent field 'check to belong to unit Buc. It consists of fine grained -
sandstone and siltstone and contains Protichnites (Cook, pers.comm.)which'
indicates a Lower Palaeozoic age. Thus units Bua, Bub are regarded as"of -
upper Proterozoic age, units Buc-c,, Bud and ?Bue of lower Palaeozoic age and
unit Pz could be of upper Palaeozolc age.

On R5/ 5009 MOUNT DOREEN, unit Buc, is unconformably overlaln dlrectly
by unit Pz. '

Unit Buc is a dolomite and is a quite good marker-bed in:the-field -
because of its different lithology. On the aerial photographs,»unithucac1,-'»'
is also distinctive, because the siltstone and dolomite form low areas between
units Bub and Bud. An example of this is the ring of Quaternary colluvium
(Qc) around units Bud-Bue in the core of the syncline of Vaughan Springs-
Homestead. In the field, a few small outcrops of dolomite have been found in -
this area (shown by Qc/Buc on the map) confirming that it is unlt Buc—c1 .

Also, on R5/5021, outside the large syncline south of Mount Doreen
area, on the north-side.of.the road from Yuendumu to Vaughan Springs, some small
outcrops of dolom*te have been found, at the foot of the scarp formed by unit
Bud..

5) Unit Bud

It cons1sts of a white, massive, medlum to coarse gralned, -extremely -
friable sandstone and interbedded white, thin bedded, silicified- sandstone.
The sandstone contains glauconite in places. This sequence lies possibly
unconformably over.unit Buc or is faulted against its In the:Yuendumu -area
(R5/5005-07) unit Buc- appears to be folded in a synclinal structure butting
against unit Bud and it seems that Bugd - " has behaved less competently than
Bude -
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Unlt Bud is also shown within the large syncline south of Mbunt
Dorsen area where it seems to be, if not in contact with the basement,: at
least very close to ‘it and to the quartz dykes. In the northern part of the
syncline it is overlapped by unit Bue.’ ‘ o

Unit Bud’ ocburs in the core of the syncline of Vaughan Sprlngs
Homestead and in the cores of small anticlines of Palaeozoic Pz along the
track from Yuendumu to the south (R6/5296, R7/5128).

On R8/5115 MOUNT DOREEN, the outcrop visited in the field 'has
been labelled Bud? because it is more silicified than unit Pz elsewhere, but
it could also belong +0' a slightly different lithology of this unit.
Structurally it probably represents the northern flank of the southernmost-
-outcropping anticlinal ridge south of Yuendumu. It is important to determlne
the stratigraphical pos1tlon of this outcrop, for if it is Bud, the basement -
here will be at a shallower depth than would be expected from the dlstance of
the outerop from the basin margins.

6) Unit Bue

It is composed of well bedded, reddish brown or purple, flaggy -
sandstone, Ripple marks and cross-bedding are common. This unit appears to
rest conformably on unit Bud south of Yuendumu area but in the -large syncline
south of Mount: Doreen area it becomes thicker amd it may be unconformable on
Bud. :

A red-brown pebbly sandstone also crops out in the core of the
syncline near Vaughan Sprlngs Homestead and is thought to be elther Unit Bue
or Unlt Pz. ,

C - ?Upper Palae0201c — Pz -

g

. It is a thick sequence of well bedded, reddish brown to white toned,
medium grained pebbly sandstone, with a brown colour on weathering, rather:
similar to unit Bue. Interbedded conglomeratic beds up to 6 feet thick composed
of cobbles of guartz and metaguartzite in a matrix of poorly sorted sandstone
are found. (R8/5082 NAPPERBY)

Unit Pz -is widely distributed throughout the northern part of the
basin on MOUNT DOREEN - the sequence has been folded in a seriés of synclines
ard anticlines with approximately east-west axes, particularly south of Yuendumu
area (R4/5055-57 MDUNT DOREEN)

Elsewhere, scattered outcrops of this unit are found in the central
part of the basin and Vaughan Springs area. An important sutcrop occurs: 28 miles -
south of Yuendumu (R10/5033) gently dipping southwani on the northern part and
nearly horizontal on theé south part.

‘Thé most important character of unit Pz is that this unit uncon-
formably overlles any older unitse.

1) - In the area southwest of Yuendumu (R5/5007-5009) unit Pz rests
with strong angular unconformity on units Bue, Bud and Buc.

2) In the core‘ofwtheJ1arge~synclmneusouthuof Mount Dorsen area, unit Pz
appears to be resting conformably on unit Bue but on the northern flank (R4/ -
5005- 57) unit Pz is resting strongly unconformably on units Bud and Bue,  and
at this place only a narrow zone of no outcrop occurs between unit Pz and the
basement.

3) On the northern margin of the basin, between Mount Doreen and
Vaughan Springs, unit Pz is in contact with unit Bua.
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On MOUNT DOREEN the similarity between the unconformable contact of
unit Pz with.the urderlylng units in both the synclines southwestof Yuendum
and southwest of Mount Doreen can be noted; the unconformity becomes: accen—
tuated westward, but scutheast .of Yuendumu unit Pz seems to be resting 'conformably
on unit Bue as well as on the southern flank of the syncllne south of Mount
Doreen area. :

D -~ Partlcular problems -

'

1) The lithologies of units Pz and Bue are similar and when the
unconformity -is not exposed, such &as in an isolated outcrop, it is diffieculty
to differentiate between them. So, within the large syncline south: of Mount'
Doreen area, the distinction between units Bue and Pz is impossible in ‘the
core by means of -photo characters, but the unconformity is evident on the
northern flank and can be followed along the same bed through the' whole
syncllne. .
2) ‘The repetition of lithological types above and below-the dolomite
(unit Buc) jhas to be noted. It can be simplified as followss:: silicified-
sandstone, (Bua), sandstone (Bub), dolomite and siltstone (Buc~c,), silicified .
sandstone (Bud), sandstone (Bue). Where the dolomitic marker be& does not
occur, there is an ambiguity between Bua-Bub and Bud-Bue. S
C
3) The third problem is the difficulty of dlstlngulshlng by photo
characters, the silicified sandstone from the metaquartzite on the margin of
the basin and also from some quartz dykes where these are parallel to the bheds
of sedlmentary rocks with sub-vertical dips.
4) Flnally the fourth and main problem remains, as 1nd10ated above,
the relationship between the northern and southern marginsw :

E -~ Cainogzoic:

1) Qa - Alluvium; Sheet flood; Flood out. They mainly occur in
the northern part around th’e outcrops and along the creeks a.nd in the southern
part around the Stuart Bluff Range. .

' On LAKE MACKAY they may-be mixed with travertine (Qt)
2) Qﬂ - Colluvium° detrital slopes.

They are. of relatively llttle extent and occur around the outcrops at’
the foot of scarps, principally on the southern ridge. During field  check it
has been found that, .although impossible to see on the air photographsy the
basement generally crops out within the detrital slopes on the ‘southern side
of the southern margin. and the northern slopes of the northern margin in
Yuendumu area ~ these areas have been labelled Qc/pGg on the maps. '

3) Qs ~ Sand

Sand covers the greater part of the basin, partlcularly the central
part. It is a reddish sand forming a flat featureless plain with dunes in
placese.

4) Qrt - Plain with timber cover.

These areas are covered with low to medium timber (mulga, desert oaky
eucalypts) and are mainly developed. on NAPPERBY and- more gerérally on the northern
margins of the basine Their distribution probably depends on soil meisture
but it is not possible to confirm this because the actual boundaries are mainly
those of bushfires.



5) ..CP ~ Clay or salt pans.
Most of them are found.around the southern ridge.
6) Cz - Laveflte or continental formatione

_ It ‘is lltt e developed on NAPPERBY; a few isclated - outcrops are found
on MOUNT DOREEN é.g., at Vaughan Springs Homestead, ori’ LAKE MACKAY laterite is
widely distributed in low, sinuous outcrops. IR

1) Qt - Travertine.

There is thtle travertlne on NAPPERBY but it is 1mportant in the
south of MOUNT DOREEN and on the whole of the studied area of LAKE MACKAY.:
Two outerops (R8/5®43, R9/5075) on LAKE MACKAY must be pointed out: because they
are different from the usual outcrop of Qt; they are grey toned, flat, with a
very small scarp, and have been labelled ? Qt but do net 1ook exac*iy like any
other outcrop.

IV - STRUCTURE - -

1) Southern margin from east to west

The Hannh Range and Stuart Bluff Range dip north and are”ll+tle
disturbed , being affected by only a few faults of approximately northerly strike -
(e.g. east of Mowit Bwart)e. It is also probably such a fault which parts the
Hann Range from the S tudrt - Bluff Range.

_ Towards Central Mount Wedge, the ridge of unit Bau describes a large
fingerlike fold. Further west (Siddely Range and beyond), the outcrops are
displaced from"each other and the folding is stronger. At Mount Gurner—the
sequence dips southward, in the direction contrary to the normal dip. : Mount
Stanley and Mount Cockburn are situated on the east end of a syncline 25 miles-
long, of which the. most part occurs on LAKE MACKAY, with a- reversal of plunge-
at the west end (R12/5142«44 LAKE MACKAY). This syncline is shown by several
scattered outcr ops whlch outline its external borders.

B The other outcrops on LAKE MACKAY are too scattered.to allcw a fair
interpretation of the structure %o be made, but it is thought that strong felding
. &8 present.

2) Northern margin from east to west

In contras’ to the south, the folding of the northern margin has been
severe and has resulted in a complex structural picture, showing dragging, over-
folding and thruetlng.

Theé northern sedimentary marg;n is not present on ALUOOTA in the
Stuart Highway area. Seuth of Napperby Homestead, the field inspection showed
that unit Bu is faulted against the basement and thrust over another unit (not
shown on map) which is found in the core of the most northerly anticlinal rldge
strlklng west along +he edge of the basement (R8/5067-65. NAPPERBY) o
Close to Yuerndumu, the upper Proterozoic and lower: Palae0201c ‘sequence
appears 4o be monociinal (except for unit Buc-c, as already discussed). ‘South-west
of Yuendumu unit Pz unconformably lies on units Buc-c,y Bud ard -Bue arnd  is folded
in a large syncline and a narrow anticline with a sharp axisi southward ‘the folding
can be followed in -a series of synclines and anticlines. Westward the -large"
" syncline of Pz is directly faulted’ against the basement with'a dragged filank,:
. probably overiurned in places. West of this big north-east tremding fault, the
..basement occurs with long quartz dykes rising above the flat sandy plain. Two
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miles south of the Yuendumu~Vaughan Springs road, the granlte forms “gprominent '
eliff ovexlain by unit’Bua (2 arkose, conglomerate and silicified- sandstone)y ‘
The northem flank of the granitic horst is faulted east-west, and:northwgriy
beyond this.fault, units Buc, Bud and Bue are exposed in-a large synecline with
unit Pz in the .core. The northern flank of the syncline abuts- the basement and
wnit Pz whieh progressively overlaps the lower units finally crops: out'very: '
close ‘to thé basement, north of the centre point of photo 5055, Run:4% ' The
quartz dykes which bound the syncline on the north-north-east are in contact
with unlts Buc and Bud and. are later than the foldinge

Westward, the syncllne can be followed as far as the Treuer Range
where unit Pz direetly overlies unit Bua which forms the limit:of the basine
In this area, some sharp angular movements of unit Pz are well exposed (R4/

5049)

- In-the Vaughan Springs Homestead area; the margin of ‘the-basin trends
. north-east and is mostly composed of unit Bua exposed in a:sharply folded -
syncline. Northeast of Vaughan Springs, in the Treuer Range, the structure is
complex, w1th :over folding, and cannot be elucidated from the alr photographs»

The antiollne whlph normally would occur southeast of the -syneline
south of Vaughan Springs Homestead is missing, amd is assumed-to-have beencut
off by faultings southwest of the syncline an outcrop (R7/5156—54) could ‘be
part of the antieline missing further north, (but no dip can be ebserved:) -and
the presence of a small outcrop of probable granitic basement, if'-confirmedsy
would" suggest that the Vaughan Springs area should be considered aﬁ a sedlmentary
"inclusion" w1th1n the basement.

On LAKE MACKAY the northern margin occurs in scattered outor0ps and 1t
is dlfflcult o) determlne the structure. .

Wltnﬂr the basin as a whole the folds follow a deflnlte pattern «of -
broad synclines and narrow anticlines and many box folds occur. Where vertlcal
or subvertical flanks occur, collapse structures have been foundi» '

The two most important tectonic perieds seem to be between wmits -
Bue and Pz, and afterémhe deposition of unit Pz, the last one- repeating the:
trends of the first perlod and perhaps of pre-existing Precamhrian trends alsos
Other small scale folding occurred locally at various times: between the time of
deposition of unit Bua and unit Bue, the most conspicuous taking place after
the deposition of unit Bub and before Bud.



-11-.

' REFERENCES

AEROSERVICE LTD.,. 1963 — Airborne magnetometer survey over portien: of 03l
Permi% No.B1, Ngalia Trough, Northern Terr1+ory, for
Pacific American 0il Company (Unpubl.) - o
COOK, P., 1963 -~ The geology of Yuendunu Native Reserve, Northern Terrltory,
. Bur.Min.Resour.Aust.Rec. 1963/37 (unpub.) o

FI’I‘ZPA.’I‘RICK9 B. & WEBB, E A., 1963 - Report of field reconnaissance - OP 84
- - for Pacific American 0il Company (unpubl.) - e

GEOPHYSICAL ASSOCIATES PTY LTD., 1965 - Napperby seismic and grav1ty surveyssy
0il Permit No. 81, Northern Territory Australla, for
b Pacific American 0il Company (unpublcs i

MILLIGAN,IE N., 1964 - The regional geology of the northern half of the Aloopta
1:250,000 Sheet area, Northern Territory, Bur Mln.Resour.
* AusteRece. 1964/43 (unpubl.)

WELLS, A. T., FORMAN, D.J., & RANFORD, L.C., 1965 -~ The geology of the norith-
western part of the Amadeus Basin, Northern Texrritory,
Bur.Min.Resour.Aust.Rep.85. .

»




BUREAU OF MINERAL RESOURCES,

GEOLOGY AND GEOPHYSICS

LAKE MACKAY

NORTHERN TERRITORY

e}
6A/5071

| 23700 1 ~
| 129°%00 15

-

.
MT. MOP
=y

o=

——

/ v Qrt
Qt,Qrt_s !@Qg
~

N i

: I = ;
o, PN 5" - P Qt
/O\J\\\ (o] Ve /f) 7 \fv ) o &
~,
—— I ~ NS LTSN Qﬁaf? 7 TN/
s TG, e NS N T
r@ ~— K ; 1

-y P\ T
N

PN
- L "—

N\ -
Y A
Cz A /Qﬁ' )
R & ,.,A‘/:./_L__,_7,,,4.7)~,,,‘- — s

Compiled by the Bureau of Mineral Resources, Geology and Geophysics

Detail adjusted to photoscale compilation prepared by the Division of

National Mapping, Department of National Development

Aerial photography by Royal Australian Air Force ;complete vertical coverage at 1:46,000 scale
Transverse Mercator Projection

30

SCALE 1:250,000
o 5 10 _I5MILES
;O 15 jo jS Kll.UM[ TRES

AUSTRALIA [:250,000
PHOTOGEOLOGICAL SHEET SF52-11

— — -

Pug Q¢

Puag)
Qc

INDEX TO ADJOINING SHEET§

. |
cTANSMORF; THORALALD ey rhgo
ROCKS

4

. :

WERB ~AKE ) T DOREEN,
NACKAY ‘

]

MACDONALT| 47 Rt:Nf\la—'f MT L EBIG E
; |

i
2300

-
—

Photo - interpretation by the Photogeological Group
Bureau of Mineral Resourtes, Geology and Geophysics 1965
Interpreted by: J.C.Rivereau, Institut Frangais du Petrole

F3z/an/i

REFERENCE

Photogeological Character

Qs

Qs

ce

Grey 1~ l:ght toned, with white scols Qt

Lork tered. mesc-form, smoll scarb Cz

Jnconrormity

Light grey tc white roned hard appedridii e Pua

Light grey toned, jo.nted hord nppecara” e Po

Unconformity

Grey fonsa with white pufches, very ffun beddea,

steeply dipping, low ciCrig pes

Mussive and well joinfed ouferop p€g
infruded by many dykes

U

~~—— Lithological boundary

~_~ Probable lithologicat boundary

—+}— Anficlinal axis
—+— Synclinal oxis

e Fault

== Probable fault

~—— Edge of bed

~—~-— Probable edge of bed

- Edge of bed expressed as scarp

Estimated dips

+ Horizontal
> Very low
— > Low
- +» Medium
- b» Steep

—#  Vertical

=X—— Trend line

3 Joint pattern

. Topographic scarp

> Laterite (L), Terrace (T), Scree (S)

Quartz dyke or vein

Possible Geological Equivalent

Alluvium, floodplain, floodout
Colluvium, delrital siogfe
Sand plain
Q
> QUATERNARY o
. . . N
Plain with. timber cover O
Z
<
C.cy or saltpan ©
Travertine
Laterite; continertoi formation UNDIFFERENTIATED
Q
8
S 3
Sandstcne, mainiy silicified, conglomerate, orkose @ lc\l) < o~
WE o g
o . ) o W o
Undifferentiated;(Southern ridgej, . > 5 @
sandstone, silicified sandstone, congiomerate & “3-‘ 5
9 @
- 8 - g
. = <
Quartz-sericite schist, quartz amphibolite E i lL.l)J
uZJ oo
@ j o
w
- . . w :
Gneissic granite, granite ‘-EL] )
(may include quartzite ridges) % /|
Undetermined
Principal road
—--z== Minor roods and tracks
SO STATION . e S e T S it S L L -

e e e Tenphone line

Fence

—.we= State boundary

< Mine
- Homestedd
o Yard
X Windpump

@® + Airport or Airfield, Londing ground

«B Bore
«7  Tank
oW Well
«S  Spring

WH  Waterhole
D4 Dam
o Photo - centre points

@ Photo - cerire points - adjoining sheet

—— Sand dunes

X%



MOUNT DOREEN | AUSTRALIA 1:250,000 | REFERENCE

AU OF MINERAL RESOURCES,
BUREAU OF MINERAL RESO S PHOTOGEOLOGICAL SHEET SF52-12

Y AND GEOPHYSIC NORTHERN TERRITORY _ _ . _
s— GEOLOG ND GEO S ——— e e —— - " — Photogeological Character Possible Geological Equivalent
— —
t
o %na' - 13200 )
13030 131 00 15 o . ) ]
; Qa Alluvium, floodplain, floodout
> 200 o : ‘ ; 2200 ) plain,
\ e Mines '
\ ac | Colluvium,detrital siope
K/ \ \X ) p
\ "y A
) ] WOLFRAM HILL o b vy s
| QCoxs /——-\ & \ Mt Dareen .
\ e AN %\r\ Qs Sand plain
7 tation—
\ T \ S ! 5> QUATERNARY
e { %6 | : o
I~ / 2 5 ort Plain with timber cover o
( “ NN\ Q
/ \ MT DOREEN 7‘5 o
- ) N \ «'4;4 J / cP Clay-or salt pan =2
P \ \ - 1 —_—
—~ \ }\ <
‘\R\ X *7 / M E -\L b ' _ o
Y ANC o ~ 0~ < | ”‘/\ o Grey to light toned,with white spots ot Travertine J
T Saltbusﬁ' -\:—-—-— < / =ty = -4 - A
- <
'/////ﬁ Dark toned,mesa-form,small scarp Cz Laterite ; continental formation UNDIFFERENTIATED
v
-
\_'\ ; y
) -~
///’ Dark foned,thin bedding well developed ez Red brown sandstone,conglomerate ? UPPER PALAEQZOIC
Unconformity
Qs —/ )
) Dark toned, tiwn bedded Pue Red brown sandstone O
Qrt * r?:
: g
° 5 Grey and hght toned Pud Sandstone silicified in part <
3 ot Sreaa/Som =
\, '/J\\g)u a
-t A, - Unconformity ? .
\Q\ ] ~— W
\\Qt S Rpf ‘ 3 N
! Medium grey foned,soft agpearance Puc, Sandstone,siltstone 9
Dark grey toned,rounded outcrop Puc Dolomite 8
5
Unconformity ?
, Z
(3 <
Oark toned Bub Red brown sandstone o o
S 7]
. a =
Unconformity w ' g
5 3]
e w
Light grey to white toned,hard @ppearance Pua Sandstone,mainly silicified,conglomerate ,arkose o E
i
. - Undifferentiated; (Southern ridge) o
ht grey toned,jornted, hard P ! !
; Light grey 240! 7 Qpearance ! sandstone,silicified sandstone,conglomerate >
i Unconformity
? Grey toned with white palches,very thin bedded, . . . ]
\ steeply dipping,low outcrop p€s Quartz-sericite schist,quartz amphibolite o
}-_.
<
Dark toned,hard appeararnce,high relief,roughly bedded, . . . , L s
€ It
intruded by many dykes p€m Quartzite, gneiss,migmatite,amphibolite 5
&
L
uw
; . . . . : o
. i Massive ond well jointed outcrop Gneissic granite,granite %
— : ! ;| e~ intruded by mQOK KRS e may inelude auarizite c
1 / / .. Qe e - i e e mee—, B T i b i i i P
" B
v Undetermined
—~—~ Lithological boundary Principal road
—~_~ Probable lithological boundary —=—==_Minor roads and fracks
o S Roilway fine
i S 14— Anticlinal axis
} + . Telephone line
‘/ —+—— Synclinel oxis
: Fence
N, o]
/\/‘GF " \'\\ 11/5166 .
A L@%{S\\ﬁ N G —— Fault e+ State boundary
5200~ art \_ )3 < arg art —
St ov\/g AW ——— Probable fault R Mine
|~
u
~—— Edge of bed . Homestead
MT GURNER g _
~—~-— Probable edge of bed oYd Yard
- Edge of bed expressed as scarp ¥ Windpump
6'0 ’ - . g .
% Strike and dip of strata ® +  Airport or Airfield, Landing grouna
80
+  Overturned strata O  Bore
Estimated dips oT Tank
o Well
+ Horizonte!
«S  Spring

—  Very low
wWH  Waterhole

— = Low

o0 Dam
- > Medium 4

o Photo - centre points
- b» Steep

© Photo - centre points- adjoining sheet
-+  Vertical

—==> Sand dunes

=—— Trend line

N
~>-=" Joint patiern

. Topographic scarp

O [
2300 Laterite {L), Terrace (T), Scree (S)
132°00" > ' ' .
o Quartz dyke or wvein
. . |NDEX TO ADJO'NING SHEETS Photo - interprétation by the Photogeological Group,

Compiled by the Bureau of Mineral Resources, Geology and Geophysics. SCALE |:250,000 i Buretin of h:ineral Resources, Geology and Geophysics 965
Detail adjusted to photoscale compilation prepared by the Division of 5 o 5 10 15 MILES HIGHLAND MT THEO MT PEAKE interoreted by : 9.C Rivere::u Institat Fran ofiaTFiirele
Nationa! Mapping, Department of National Development. [ —— ——— — ROCKS ‘ prete y: .C. . ¢
Aerial photography by Royal Austraiian Air Force ;complete vertical coverage at 1:46,000 scale -
Transverse Mercator Projection L — ._? S Iap_: 1S _%O 35 KILOMETRES LAKE MT DOREEN | NAPPERBY

MACKAY

HERMANNS- ‘
MT RENNIE | MT LIEBIG E BURGNS

FS2/A12/4



BUREAU OF MINERAL RESOURCES,

'NAPPERBY

NORTHERN TERRITORY

AUSTRALIA 1:250,000

GEOLOGY AND GEOPHYSICS

132°00 15

PHOTOGEOLOGICAL SHEET SF53-9

i
\
|

22°00 AN T

MATHEWS KNOLL.\__

i
Pinhnﬁg\"/k—

r . ﬁ , ( Yf'-\_,gumrz o

) A N
{ \ .
! \ "’%{cval Action
:‘ 72N
, - MT TREACHERY ) /- \
N\ A RN € g T }/ :
l N ve Mo 55 ->/ ~ Q\k’\\\ e
A ~—
E Mile - - \“§ ) < o, ‘\% —
-
Ea4 Mile__ s )}" cS J
/’/’ .
/,/ - ‘ ~.
- P Pinnacle Yd
4 N

} -~
2 ERN \‘(w //} J\_\S

A T
\
N

- - -

NG
N

=z

< ALY -
S = e NN
RSB " ! Kadajt
—— Lo ~ /\“{é

- - F
,| 4/40 e ~0 '054/37°> p( %
15— ey ~<Feo! Y%pe \ _i Yd
Qrt w/ -\g%— N C_\\,_, \ /
ntipede

)
"Mt Allan” )~

% il N T e Go_peq |/,
- Z ¥ Yd
76 —TpEe- 2 9 PEQNE €
o€ o \o/_:9’ A Qo 8l /84
/ 7 - ;) e bEg
R T i
/ o, 9 =1
eu o\ Qo =l
/ L €a\ ) XN L e Rt
f pEq j A A Qo /& T\ DIRRA e
Q € HILL P
a lpeq 4 ‘( Salt P€yg N /./ ﬁ\./ﬁ
SN
N

/ i
~ AN N
\\Quartz \
M\ Hill Dam
6, !
— i \\
Y

e

A=
l (leestong Te——

p 3 )
O }4 -

(Nlnrubrlnn o ‘

QWhite Tree

L 77

133°00
1

133°45'
22°00

SCRUB CAIRN«

}F\_,
S

~

/
~ t\f\

Ny
T

Y
. =
—
/

\
I\
N

™

EfVIW/GA/V MTS

7(/

«NANCY HILL

Vi

P TN /
~

cp*”

45

| I~ £
920 \JATTY LR\ &

)\ o
(T ¥

] Y )=

-

S

NG
Saitbus

Biuebush

e e
i e W S g e e e,

SGorries

n
TEA TREE N |
'\-\‘ 1
~ \~
\\
’ S~ |
\ \____\\ !
\\ \
., \\\ .
s }Amoruba MT SOLITARY o
\~,E__,.__,~__,__\ \
Y ™ ~N
\ \
\\\——\ Cabbage k
;’\E_smm —

\{
- <]
S

>\» ’\'\"
¢

Ny =sYd

\

™~

1l

\
Hawks Nest

/
\ I
\ /
\ p¥d

\—T—_\\_“——’é_—

A7
SN

. |Woodforde J
\,a'—\;(
!

Tinarklo/j)
\

\,
\\

}\ {’EAKED HILL h

A
St

\
/
)

P Ateron
SPNE  op<o
478\ 'Aileron”

b5¢ N peg vd
,
i)

\

cP 12/12

Qs

¥ NPEIG  Sheu
N\
PN

Spinitexd

aYd
Blrfhday3 |
@ = Ru fo) []
/22 o ° ’
12
+ Qs Qrt OQ” 4 ‘ ort
o [e] u \C .
° - ac “~ e BU ~  Jev ‘ N
=8 . otie S22
1€ U u \ Qa,Cz
o ‘ h ﬁ 3 U sab al G2 i ﬂ (QOQ Ué £
S, Qs i _‘;‘{Sgﬁﬂwﬁw 4 R-d (B \ 4 y z
By 44 Ny ‘-‘*#$i§:§3§§,_ "’ A ;‘ \ o Czau g
P g, St X P == 2 A ‘
Qs Al lyoe e Rl \\ » S i
s z T
Qrt : \ T EWAR‘,
Qrt 3
=] ' \

Photogeological

Dark toned,hard appearance,high relief, roughly bedded,

-~
1 e Lon
N Herbert | C.SIR.0 Experimental ,// g xoectet /,\ .
; \ Plots // / \\
T HARRIS . _ d - — 7 /// \\\
Ydnd Bloodwood j / e N |
e ! @ Ny / < ™
e ! i : Conno;éﬁ(/’——_'—acsmd'a \\
| P Yd \(Scj&"_‘f"__
| P \ N —
'i : e N
‘: oy // \ \\\
i ; // \ \\(/
23000~ ? = [ - | R — l. “ ¢ L, \ A
1 ! ! onn : i
132°00' 15 30 45 133°00 15 3 30 . |33°4§o
] i .
SCALE 1:250.000 INDEX TO ADJOINING SHEETS Photo - ierpretation by the Photogeoiogical Group, i
Compiled by the Bureau of Minaral Resources, Gealogy and Geophysics. i ! \ BARROW Bureou of Mineral Resources, Geviogy and Geophysics 1964
Detoil adjusted to photoscale compiiation prepared by the Division of ‘ 5 0 5 10 I5Miles MT THEO| | MT PEAKE | “_ bt Interpreted by: J.C.Rivereau,tnstitut Frangais du Pitiole.
National Mapping, Department of Nationot ‘Development. e e : | : : ‘ i
Asriat photography by Royal Austrefian Air Force ;complete vgﬂicol coverage of |: 46,500 scale. 5 0 5 10 5 20 25Kilometres ’ ‘ ]
1 | !
; ‘ ‘.
i ~ | HERMANNS- ALICE 3
MT LIEBTG | "5 Re SPRINGS I

F53/A9/1

REFERE

Character

NCE

Possible Geological

Alluvium,floodplain,floodout

Colluvium detrital slope

Sand plain

Qrt

Pigin with timber cover

cP

Clay-or sait pan

Grey Yo light toned,with white spols Qt

Travertine

Dark toned,mesa-rorm,small scarp Cz

Laterite,continental formation

Dark toned,thin bedding well developed Pz

Red brown sandstone,conglomerate

Unconformity

Dark toned, thin bedded Pue

Red brown sandstone

Unconformi

ty ?

Dark toned Bub

Red brown sandstone *

Unconformi

ty

Light grey toned,jointed, hard appeargnce 2u

Undifferentiated ; (Southern ridge),
sandstone,silicified sandstone,conglomerate

Unconformi

ty

Quartzite,gneiss,migmatite,amphibolite

Gneissic granite,granite
(may include quartzite ridges)

intruded by many dykes pem
Massive and well jointed oufcrop
., p€g
intruded by many dykes
v

Undetermined

—~-~ Lithological boundary

.~ Probable lithologico! boundory

—34— Anticiinol owis

~—4—- Synefinol axis

— FQult

= = Probabie foult

~—— Edge of bed

~~-= Probable edge of bed

e~ Edge of Ded expressed cs scarp

20
- Strike and dip of strata

Estimated dips
+  Horizontel
~ o ttew
-2 Varlicol

=== Trend im
-3 Joint pattern
= Topogrophic scarp

> Lotertte (L), Terrace (T), Seree ()

L

—+—+—— Quartz dyke or vein

—— Rood

w~——— Vehicular track
&- > Railwoy line

5\. . .. Telephone lioe
Fence

~——eaee State boundory

Equivalent

> QUATERNARY

UNDIFFERENTIATED

CAINOZOIC

? UPPER PALAEOZOIC

o)
Lol
o]
° 8
S% 5
il
Bém S
14 <
a =
x =2 o
W o -
a 3 s
a ><
J = O
1]
x
o
o
Y W
}_
<
’_
&
W
w
o)
2
35

% Mine
. Homestead
1vd  Yard
! Windpump
# *  Airport or Airfisld, Londing ground
O  Bors
7 Tonk
;0 Waell
o5 Spr‘inq
WH  Waterhole
4'7 Dom

oE Earth tank or dam

O Photo-centre points

e

Photo-cenire points-adjoining sheet



	Front Cover
	Title Page
	Summary
	Table of Contents
	Introduction
	General
	Previous Geological Work
	Field Work

	Physiography
	General
	Vegitation
	Hydrography
	Access

	Stratigraphy
	A. Precambrian
	B. Proterozoic to Lower Palaeozoic Sedimentary Rocks
	C. Upper Palaeozoic
	D. Particular Problems
	E. Cainozoic

	Structure
	References



