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Lot  INTRODUCTEON

This report on the geology of the Ngalia Basin stems from the
- B reconnaissance field woxk of one of us (P.J.Cook) in the area. In all,
seven weeks field work wgsbppdertaken;l five weekg_qﬁring_lgﬁz whilst on the
staff of -the Resident 'Gg_ozlogi_st‘s__Of_ﬁ_.pe_,__ I_llic‘.e Springs, and two weeks during
1964. On the second trip Cook was accompanied by J.Perry, J.Rivereau and |
& K.fﬂgeworth}'. ) B . ' £ = g g
: ~ I.F.Scott of the Australian Mineral:Development Labb?atorieé-waggL
responsible for pgtrog;aph;p descriptibns'of thin'sections, witﬁ,tﬁg exgeptien
. . of descriptions of some granitic and gneissic. rocks from the Yuendumu area by
- W.R.Morgan of.thg Bureau of Mineral Resourceg; ~ Where Morgan is)reappngibie,
this is indicgtgd“by the ipi?ials ﬁW.ﬁ.MaP after the description. The
position of sgecimensJ$5'shoy§ on thglphptogéological maps. o | |

J.C.Rivgregg of the Inat;tu? Franca§8e~du Petrole prepared pbgtoggpldgicél

& maps of the basin (Rivereau, 1965).

. Location and access
The NgalialBasin covers an area of,about 7,000 square miles in the
southern part 9f“thg_N9fﬁherp Territory to the north-west of Alice Springﬁ&.:fl
el It lies approximately between latitudeszzzolc's and 22055j3 and betweeg 
longntudes 130 00 and 133 %30 f Its western margin is uncertain due to
‘) poor outcrop. The basin is about 200 mlles long and up to 50 miles wide.
Thgiﬁfﬁgggggighwaydpasses throggh the eastern margin of1hg area. A
i formed earth road links Yuendumu Native Reserve with the Stuart Highway:ahd
5 Alice Springs; therg gre_several a?ation ?rgcka onhthe_northern}andLQQuthern
-margins of the bgsiﬁ.I‘Rog&s used by geophysical'suyvey crewé crgsq-the central
part of the basip south of Yuendumu. 4cceéstié very poor on the western margin
= of the basin. R S ' -
There are‘permaneﬁt settlements at Yuendumu Tative Reaerve,.?aughan
Spr1ngs Homeatead, Newhaven Homestead, Mbunt Allan Homestead Napperby
Homestead and Aileron.

Potable water is avallahle at the inhabited homesteads but 15 rare

‘i‘ i i

'Eelsewhere,_particulgr}y in the western half of the basin.

»

' Previous Investigations

The Ngalia Easin succession was probébly_first examined ﬁ%aTipdaie
(1933) who used the name Hann-Renge-Uldiarra Hill-Crown Hill series for these

rocks. The Mount Doreen Mineral Field was visited by Keik (1941).
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numbere are ueed in this report. Some~numbere ere urefixed by the"'

;_letter "R - theee numbers refer to apeoimene collected in 1962 when

~ near future by the Bureau of Mineral Reeourcee.

_Metamogphlc Rocks ' ' -

. ‘.;._ -2-_”.,_

The hyﬁrology of the Yuendumu Native Reeerve hes been ‘the subject .

of several unpublished reporte (Hyan, 1956; Jonee and Quinlan, 1958; =

Quinlan 19583 w&ebenga et. 31., 1959)

* The Ngalla Baein eedimente have so far received little attentlon' 2

-

Quinlan (1962) hziefly mentione the area. Cook (1963, unpubl ) prepared

a_geelogicel map;of'the Yuepﬁumu Netive Reeegve, whichi;e-eituateﬁvon,-A
- the northern margin of the basin. This report has beenlueea“ae-e-beeie-
- for later work. :Rivereau (1955)-prepared,e photogeological map of the,'

. Ngalia Basin,

mn o STHATIGFAPHY
A generalized geelogical map. ei‘ the Ngelie Besin and a composite
etretlgraphzc column are given in fig.l. - : 1B ek

Specimen looalitiee are. marked on*the photogeological mapa._ The~-r

lnumbere on the map refer to both the field number and the registered

pumper.“_ﬂ oumber 43 would pe_pref}xedfby;“ﬂB“ when ueed as a.field

number and by "65"6600“ ‘when used as efregéetered number. Registered :

_enother numbering-eyetemfwae-operative. ;,,}J

Information etratigraphic names a:e ueed for ell rock unite at the -

present time, &s. the Ngalia Basin is t0 be eystematioally mapped in the’

I

|‘r'-—-'--' ' ey > & oo ' NS

UNDIFFEPENTIATEP PRE-CAMBRIAN BASEMENT 5 _.;
The metamorphio and igneous baeement rocke, which underlie the

Ngaha Basin eucceas1on on the southern’ and northern margins, are

.extremely veried. They coneiet of echiet, gneiee, migmatite, quartzite,
_emphlbolite, gneissic granite and "granite“ . Pegmatites are commonj

R ‘there are ?dolerite‘Bykee in some areas.

Gneiss an& echietvere the most abondanﬁ:metamorpnic rocke. The

'-echist (generﬂlly blotite echist) commonly hae e well developed east-
west follation. The gnelee 15 predominantly a mica-quortz gne193°
it is generally coaree greined and .has; a moderately well developed

'folietion approximately parallel to the foliation in the achiet. .

!.. : e _ .o . i
Bt o .
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A gneiss from northaeaat of Yuendumu Settlement (number R11546) is

¥
,1

described as a- eillimanlte=plagmoclasewbiot1te=quartz gneiss.  In thin

" gection the.rock consists of e.moeaic”of iptergrown, unstrained quartz

grains about 1.25 mm. in sizey biotiteeeillimanite-plagiqclase gegregations

‘measuring-up-to-5 mm. across, and more rare single grains of plagioclase

about 1 mms“in diameter; .this plagioclase (endeeine) is altered.to
sericite eipng_tte margins and e:acks:- The .segregations consist- of small
brown-biotite flakes, fibrous bundles+and ecicular cryetelsiof e?lliganite.'
thet are eemetig?e altered. to eericite,'and-fine-grained plagiee}aee.
Rarely, eﬁall eub—poikiloblaetic grains of andalusite may be-found in the
segregations. Acceeeory ziroon ‘was noted. -An estlmete of - the mineral
percentagee ie quartz 709 bletite 15, plagioclaee 10, sillimanite*sy!W'R M )
The eiil;yan;te may“be the :esu}t.of contact metamorphism.

?Phy}lite eceere_in some areas, -such as rock specimen é5,660048 fromt
abeut_zo gilee_weet_of Napperbyﬁﬂpmeetead. _In-hend specieen the rock
fracteree*along joint eurfacee as welllae other irregulareplanee;whigh
correepond approxlmetely to the orientation of eeric:te fl&kee. Frem thin
section examination the rock ie con81dered to be a eericitized siltstone
whlch hae _numercus quertz veins- end croee fracturee. The latter .are filled
w1th clay. and appear to follow eerller narrow veins. The rock coneiete of 5
silt eize quartz grains and at least 5% eericite in very fine, preferentially
oriented: flecksy; evenly apattered through the rock. Tracekemeunte of finef
gralned opagues‘are elao present. .. . : | .

A fine gra1ned metamorphictrock (Number 65.660049) whi ch-océurs juet
below the?contact_of_baeement and Ngaﬁia Basin sediments et-Meunt Wedge
is a sheared gea;tﬁe?feldeéatpie'rocﬁiyhich has been reeryetalligeﬁ and
partly ;eplaced”by ee;@cite,.bigtite'end epeéuee. The quartz-in,the rodkl
forms an iriegula:,'embayed,_interconeected network ef moeaiee»etrongly
aligned ip a-preferred orientation. -:Only remnants of the feldspar
(plagioclaee) remain after thieesevere alteretion to mica=end opequee.
In view of ‘the increaeed development of biotite in parte of thie reck it
is difflcult to determine whether the parent rock was sedimentary (eendetone)
or ignecue (granite)lin origin. Biotite-rich layers may reflect some

beddingépﬁenomeﬁpne

a7 4 F



Quartzites are common within the basement. They arejgenerally ﬁhite
or pale brown in eolour, very Fine-grained, strongly jointed and: fractured
and up toéSOO-feét“thick. Theyfaré-ateeply dipping in most -places; their
atfike isfgengra}ly parallelﬁto-thét of‘tﬁé sdhistqée and gneissic country
rock. The contact with the surrounding' métambrphic rocks is-sharp. Many

of.the quartzites are of conaidéraﬁlealaterﬁl extent and can be followed

for' dlstances of up to ten miles. T T

A typical specimen of quartzite (Number 65. 560011), whi ch crops cgt
aboﬁt four miles west of the Siddley Range, is described from thin section
as a gataclagtig quartzite. The sampfe is essentially quartz-and a grain
or two of zircpg, the quartz exhibiting gsevere strain extingtion;anﬂ a
mg:kedrgréferenﬁial orientétion of the often lensoid grains. Sutured .
grain bougdaries are prgsent on all the quartz g:ainﬁ and:the inperstitial

.material is-finely recrystallizeé-Quartz. A fiﬁgvgrained, irreg%lar, Cross-
cutting band may be the remnants of a’ vein. ‘ _

A specimen (Number 65, 660014A) from 50 to 100 feet below the top of

the metamorphlc rocks at Central Mount Wedge is described from thln section

e e T T e

examlnatlpn as a very alteped_quartzogfeldspathlc sandstone., Fq;-the-most,
psrt sand grains are not a major constituent }n_this speciﬁen.:ISeficiteﬁ
muscovite, biotite, cylorite and ciayaminerals form tﬁe main paif of the;
rock. . M@ch qflthiq;ﬁaterial has repiaced earlier_grains:of'feiéspéf of g
which only a few remnants are left. However in this partimlar;thin =
gection tpere is a quartz-rich area where subrounded mosa%cg of*guartz

are set iﬁ'a micaceous (mostly sericiéé) groundmass with assécia;ed db#ques.
Along the quarta rich area boundary 15 an accumulation, or 90831b1y "vein",

of chlorlte crasscut with blotlte. ﬁinnte remnants of gamnet reflect the -

origin of the "vein" chlorite=biotite material. ﬁ., ~ ?

Igneous Rocks ¥ by ' . P

The @etdmorphic_rdcks,of-ﬁhe1basément-hﬁﬁé“ﬁééﬁ"intrqdé&-bjga mmber
of granitic bodies. : ¢ 0@ R
IThese "granites" are generally cdﬁi@é&grainéd, with 1arge-phénocrysts
ofvfeldspg;-up to'3 inches in length., Dark, round or ovateazenoliths (Qome
up to sevgral:feet across) are presenﬁ within the “granitesd'in'places.
The phenozfysts.qr zenoliths maﬁ-ahow a poorly developed lineation. The

g:can:Ltes-z;g.re_pa-zrti—cu—laml-y—w-el-l——exposeﬂ"‘i’ﬁ"the northern halves of the Mount

Doreen and Napperby EEO,Eaﬁﬁsheet areas. The largest outcropping granite

LE ]
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iﬁ thé_areﬁ ia‘propgbly the Napperby Granite. A specimen (Nuﬁbef 855560049)
of this granite from Day'Creek? abguﬁ~11“miles east of Nappefby'Homestead,
ié descfibed_as 8 very coarse-grained biotite granite which has been-

sheared and crushed'a little. These shear zones are indicated by granulated
quartz and reorientation of biotite flakes. Perthitic.microciine-iSfmore
abundant than the sodic plagioclase;which often exhibits myrmekitic rims

ad jacent to potash_fel@spar grains .- Quartz is abundant forming-ﬁ@%ato

40% of the rock while mafic minerals form .another 10 to 15%9 The quartz

grains frequeptly have sutured grain boundaries and shadoﬁy extingtignm

- Biotite and opaques-are comm¢én associates and zircon and apatite occur as

accessory minerals. ' G s
The mostﬁthorough examination of'thelgranitic rocks to dgteJhasgbéen

made in the northern part Bf the Yﬁendumu NativevReserve, in the vicinity

- of Rock Hillo- Cook (1963, unpubl . ) considered that there were four granltic

'bodies ixrthis area thelargest one. being the Rock Hill Granite (Klek, 1941)

wh1ch is 2 3 miles W1de anﬂ about 20 miles long. In hand specimen the Rock
Hill G ranite ia cream1shngrey mottled with black, it is coarse-gralned and-
po:phyr}ticgnl?hgnopxysts are up to 2 ;nches_ln-lengtp. The rqgg-lsﬂg"_ g
granulated biotite quartz-diorite (Spec.No.R.11340, from about 10 miles -

o, = o N ___.,.,-u- ! = . '.‘. i
north. of~Yuendumi Settlement). In. thin section the average grain-size of

- the groundmass is- 4 mm. Tye texture is'hjpidiomorphic, modified by';'

granulation due, presumabiy, to shearingo# In some of the graﬁulated:portions

of the rock a granoblastlc texture has resulted from the recrystallization

"of the grannlatedamgterialp Quartz (4077 forma anhedral grains w1th strong

strain shadows; and is commonly granulated. Plagioclase (4Q%)115 subhedral

to tabular, and is micro-fractured and shows some maréinal granulation.

Tt is slightly sericitized. Biotite (15%) is pleochroic from :fawn to dark

brown, and forms large anhedral to tabular books; these are slightly to
modérately distorted. Microcline-perthite (5%) is interstitia%;-ang'showa
gome granulat:j.ono "Muscovite is pr?aenf in minor quantitieslénly,'gﬁd is

associated with biotite. Apatite, zircon, bladk iron ore, epidote and

garnet are accessory (W.R.M.).
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Xenoliths are common within the Rock Hill "Gramite". A specimen of

a xenolith (sgec?m?ﬁ No.R11341) from the-goufh cast corner of the "giaﬁite“

3_.;a_despribed agla_biotite-plaéiqclase—mic;pclinesguartz gneiss. In thin

. éeé¥ién, the groundmass haa an aferage grain-size of 0.4 mm., and

porphyroblasts range to 1, 5 mm. 1n length. The texture is granoblaaﬁié,

faliated, and porphyroblastic. rThe grains, including the perphyroblasts,

F‘are elongated parallel to- the foliation. Quartzl(SO%Q is granoblastic
and straipedg..micropling-perthite (40%) is granoblastic to poikiloblastic,
and also forms the porphyroblasts. Plagioclase (5%) »_pfqpable andesine -

 is sub-tabular to granoblastic, and'iq somewhat seficitizeq; some of the
muscavite-in thelrock ma} rgpresént-cqmpletely altered plagioclase,

_.Wheré the plagioclase is adjacenf to microcline,~myrmekitic atructufes,lF

.:have developed. ~Biotite (5%) 1is. pleochroic from straw to da:k ‘brom,

- and is suL-poikiloblastic, Black iron ore is associated with biotite,
andIpﬁhe:ggccgssoxy_minerals not?d were gpatite and zircon (W,R;g;).
The_grgnoplasﬁiq an@_gneiéaic texture:of the xenolith sﬁéggst that it is
a fragment of country rock-rather than a_cognaté xenolith, Soﬁg of the: °

;microclinf may hgve'bfén introduced.metasqmatically. .

A "grénite? with a dnifoimly finquraingd_texture cmﬁps Q“Fi??ér an

Earea of about four sqﬁarevmiies: 13 miles west of Yuendumnsﬁettiementg ‘e
"Aﬁspeeimgﬁ of - this (No.311344) is deséfibed as mus;oviténbiotite 5
;tféndhjemite. In hand specmen the rock is qreamish-grey ani ooarse-
graingd, In_thin aectlon the texture ig xenomorphic-granular and
_ porphyr}t;q, the avergge.grain-gixe in the groundmass is 2;5~mm.!_and the
,phepocrys?s range up to 5;5‘mm. in size. "Marginsal intergraithgfof the!,
constituent=graina suggeat a.grimoblastic texture resultigg from're-
crystalllzation. Quartsz (45%) foms. multi—graln aggregates" the grains
- have interg:owths reaembllng a g1gessw.puzzle. Very 11ttle strainlng
h occurs intquartz, whereas in SO;é}of theplagioclase crystals micro.
._fracturing-has f@ken place. This is-unusﬁal; in most rocks_which—have

suffered movements sufficient to fracture plagioclése, quaxtz shews strong

i
)

stra;n shadows and 19 commonly granulated to a greater or 1esser~extent.

This suggests the quartz has recryatalllzed subsequent to any movements
the rock may have suffered. Plagioclase (50%) oligbelase « formsé -sub-~
tabular c?ystals with rather irregular, intergrown margingsy Biotite

(2%) is pleochroic from straw to dark red-brown, and occurs as anhedral

- ! i
= L)
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to tabular_flakes ahowing'}ittlg or no distortiqnf ﬁiérocline-perth;tefi
(2%) is interstitéél?quq:mugcovite (1%)'forﬁs-éubhedrai flakes.
Accessory zircon ﬁnd-apgtite a:e'p#gsen# (W;R.Mf).

Six miles north-east ofmzue?gupu Settlement, a small granite crops
out over an area of-about.2 square miles.. A specimen is described as -
a.granulated? recrﬁhtglliz?& and greigenized muscovite-biotite granite.

In hand specimen the rock is_éreamish-grey speckled with black and is
medium=grained and porphyritic._ The feldspar phenocrystsAattain a size N
of about 8 mm,, and commonly have coarse-grazned mscovite associated - ¢
w1th them, suggeat1ng grzesenizationa In-th1n~sect1on the rTock has a
grain size of about 0s 4 mm., and its textural characters are rather -

.similar to the granulated and recryst&lllzed rock (R 11343) descrlbed

below. A large area- of very coarse 1ntergr0wn musoovite and quartz is

thought to be a greisenized feldspar phenocryst; in thiéﬁﬁr ;55:}
and miscovite show very little diatortion§ hencé the greisenization mst

have taken place after the movements causing-th§ g;anulgtion. The

 estimated mineral percentages are: microcline-perthites 45,

muscovite; 2, and accessory zircon. (W. R.M )e

A specimen ‘(No R 11343) from the north-west corner of what is thought

to be the same granitic body is described as -a sheared and recrystallized

biotite adamellite. TIn hand specimen it:is pink-cream, mottled with
black, and is apparently coarsemgraineda‘“ih thin section the rock is seen
to be extensively granulaﬁed; and the granulgted_pqrtions-are_commonly

recrystallized to a-granoblastic textufe.z The grain-size in the granulated

 Zones is about 0.5 mm., and relict grains-(porphyroclasts) range up to

3 mm. 8Cross. A foliation or banding in the rock has resulted from the

granulation, and there is some grain elongation;pgiallel.to this banding.,'

- Quartz .(35%) is strained and granulated. . Microcline-perthite (40%)

and plagioclase (25%) form micro-fractured porphyroclasts, and are

granulated and recrystallized. Biotite (1%) is pleochroic from straw
to dark brown and formslcluaters of smalliflake% aligned parallel to
the banding. Biotite has:epidote and leuéomene:aasociated with it,r:
Accessory minerals are zircon and apatite (W.R.M.)

To 'the north-west of Yuendumu Settlement “$here are several small
outcrops of hornblende b10t1te adamellite, A typical hand specimen _.

(Spec.No.R. 11345) is whlte, heavily speckled with black. It is coarse=-
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grained and_on-sope suffaceé has a definite gneissic foliation. In
thin sectibn the rock is hypidicmorphic-granular, and aomé'marginal |
rébryatallization of the giﬁins has taken placé; Mica tends to ‘be
lineated.;Tihe-rdék has an average grain-size of 2 mm. Quartz (35%)
is int;rstitial to_poikili}ib and is séﬁgwhat strained. Plagioclase
(35%) - oligoclase.- is tabular, and is mostly only slightly sericitized
§h736m¢ crystals, core zones areisyrﬁngly sericitized. Microcline=-
"perthite"(}5%)-is interstitial te poikilitic. Biotite (1@%9 forms
strings of‘coarse, lineated flakes, and is only slightly distorteq.' It
is bleochrpig-frqm straw to darksmd<brown, and has yellow epidoté
‘ associatedeitﬁ it + Hornblendea(sﬁﬁ-fe pleochroic from‘paleugreen to
bluish green,-and forms sub-prismatie- cnystals that are commonly partly
: altered to biotite. Acceaaory:mjneralqnare apatite, sphene, andigircon
ON.R M), . G
As a resnlt of the petrographic work on the igneous rocks of: the
Ynendumg area, Morgan has made the following remarks:-
" The ﬁioa *gran;tes" could well beé members of a related series ﬁf
- intrusive éoéks ranging ffom mafic-rich to-leucocratic types;- such
.intrusive serles ‘are quite common - several examples are summarized by
Buddlngton (1959), and more recently, Ideas on their genesis were
rev:ewed by Vance (1961) The 1mpprtant-feature of the mica “granité"
Spec;mens ;s.that theylall show sigﬁs¥qf granulatibn followed;by,%omé‘
recrystallizatibn;of the granulafed.material.a These suggest movement
followed by-rehaaﬁingf_'The movement may have been tectonics. on:the
other handvfhe movementa“could-ha#e ieéulted from intrusion. of rélated_
material into almost completely solidified rock that is representéd by
these granulated-specimens; ‘heating -of this by the newly injected magma
would cauaévthe g?anoblastic textures-fo develop. -This process”ig
‘described ﬁery clearly by Waterstand Krauskopf (1941) in the Colville
Batholith, U.S.Ay -~ v |
The hornblende-biotite adamellite:has a foliétion that -is probably a

primary igneous flow structure = hGWEVEﬁ, thia can only be confiiméd in

tha-field by plotting the foliation in: relaticn to the adamelllte ‘margin.

The other textural characters in the - xqcks suggest that it is of ignecus

© .

rather-than metamorphic origin".

gt
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Approximately helf—way along the road between Yuendumu- Settlement

and Vaughaﬁ-Spriﬁgs Homestead the basaF sedimente overlie weathered granite.

"A typical specimen (No,65066004lh) is described from thin section:

examination as a severely sericitized biotite-bearing quartz breccia.
Remnente ef=biotite are present in-a sericite-mscovite groundmass
filling the-intereticee_between }e;ge angular quartz fragments. - ghe
biotite is?usuelly twisted and buckled -and appears to be breaking down t o
white mica. and i;On exi&ee (Figure.e)o- Pleochroism is common in the
biotite, but probably due to loss of iron, these colours are not ‘as strong
as in fresh*hiofi}e; _ _ _ .=
A short distance from specimen és 580041A the granite has been
injected (poseibly along a fault- zone) by a tourmaline pegmatite

(spec.No,ss,ssoqng) in which quartz and potash ﬂgldspar are the othe:

- main constituents. Traces of rutile needles and a little green mica

were also observed.

The whole rock has undergone some crushing siresses which have

resulfed in a shadowy mosaic extinction in the major constituents.

SEDIMENTARY ROCKS o w
This ie thought to be the oldest-unit of the Ngalia Baain succession.
It occurs at the base of the euccession in two places - Central Meunt

Wedge and near the. road between Yuendumu ‘Settlement and thghan Spr1ngs

" Homestead (about:equidistant between the two) At both these localities

it uneenformebly overlies basement and is conformably overlain by Unit A
sandstones, -

At Ce;iral Mount Wedge, the-unit -was apparently deposited on an
irregular surface and ranges in thiekness from 100 to 200 feet. ﬂTIt
consists of poorly sorted conglomerate and conglomeratic siltstone with
minor sanistones the siltstone is tillitic in aspect. Boulders range
up to 18 inches in diameter; they are fairly well rounded and no striae
were seen.: Bedding is very poorly developed, In a thln sectionof .
conglomerate from Central Mount Wedge (Number 65, SGOOISA) the grains and
rock fragments in the specimen vary conelderably both in size and shape.
The largee% rock fragments are approximately 1 cm., in lengtp while some

of the interstitial grains are fine sand size. The various components




" el range_from rouqded to angular in shape with, perhaps, the intermediate-

. _ | 5 10w,

“”IsiZes having the highest degree of rouqdingf The larger fragments are

qoartz‘and composite quartz hoeaicefWith inter8persed sericite and minor
biotites Otherwquarte moeeic oomﬁosites o:ntain'euhedral.eecondary
opaque grains,_“Fragmeote‘ohich were probebly ooce quartz-feldspar-
mosaics have occasioneily been almost+ completely replaced by ser1c1te,-
biotite and minor biotite. Other quartz mosaic composites contain
[égyedraﬁ‘eecondery opaque grains, Fragmente whieh were probably once | ..
quartz-feldspar_mosafcefhave.occeeionallf beenvelhoet completely_ieplabed
by serio%teg biokite and minor Zchlorite. “The remainder of the rock is
finelto coarse eandg'particlee o; quertgi(almostmexclusiveiy) eet-in a
highly.eericitiC‘groundmase} Minor biotite-and mueoovite flakes-are
present &nd oocaeional zircon, -green tourmahne and opaque grains were’
elso observed° “There is possibly some degree of sortlng in that the -
coarse fragments are closely related and aesociated w1th these are fine
grains of ‘opaques,- rutilated quartz (w1th blotite) and Z1rcon.

 Similar coarse poorly sorted sed;menteva;eo crop oot pear.the top-
of a promineot‘eecarpment on the Yuenéumuve.veuéhan Spripge Road. s
igP.YouleS‘(pere;commm) has found striated pehblee'near thre locality.
The- tillitic ‘sediments are only about 25 feet thicks tteieection:is as
foxlows.— _ o

Strongly sélicifred sahdstooes'of Unit A (Speo,65.680644-from'this

anit).

(3) ' Pebble and cobble conglomerate - almoet a hreccia, with extreme

angularltya 20 feet thick (Speolmen 65 660043)

’

. (2) Red or redwbrown pebbly siltetone or mudetone - 3 feet thick

(Speclmens 65.6600424, B).

&

(i) Baeal Conglomerate = petbles, cobbles and bouldere (up to 2 feet

in dlameter) of ellicifled sandstone, vein quartz and metaquert21te.
'The clasts are-generally pooxiy rounded 1 - 3 feet thick. Overlies

strongly veathered granite_(speeimene 65.66004la; B).

"

L}
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In the thin section of a pebbly ailtstone (Speclmen 65.560042&) angular
quartz £grains reached a maximm size in the coarse sand range anﬂ graded |
down to the 511tstone _groundmasso ?hese quartz fragments form up to 20%

" of the rock.anﬂfere very poorly sorted (Figﬁre 5),  The siltstone grouﬁdpass
_ ebnsists, essentially, of quartz and muscovite with a liberal duSting of red
hematitic material (eome areas are opeque)¢ﬂ~ ﬁinor amounts of cﬁey size
material are present in the grein intersticwe but'more-cowmonly the graine
are welded together or contain interstltial -iron oxide.

Sample 65.660042B ie a pebbly mudstone. The‘approximate size of ‘the
largest fragments is in the uppgf 1im§ts~6£;the pebble size range.; Thesel
. subrounded tp'angplar fragmente'are-cnmpletely unsorted and range donnﬁto
the silt’ sized groundnasel(so_to 40% fragments). Minor amounts qf mgcovite
are present in the rock but, for the most part, the groundmass consists of
'quartz with interstittal gericite and;clay;- Minor hematitic material ia-
present tut it ie confined to a nerrbn half-inch band in this particuler sample,
Although- layering is present in the rock there is no evidence of gradad bedding.
The pour sorting, angular fragmente and general features of this- rock and
sample 653660042§"ceu1d.be deecrlbed as t1111t10. However, due to the
monomineralic (quartz) nature of theﬁ%}agments, these rocks are-possibly X
tilloids (Petts.,]ohm 1957) . |

:Thin section examination of apecimen 65.660043 showed the rock to be a
quartz conglomerate_in which fragmente-of quartz have a.complete"rangegof
size from cobblfs'toLailtugrainso %ithough the sorting is very'poor‘there
are two main groups of clastics. Fragments'genereily larger than;cgarge
di e in.élmatrix pf—medium-(and_finér) sand size grains nhich are in
turn enclosed inﬂalsericite-clay eement COntaining minor quantities- of<silt
size quartz graina. -{&astic fragmenta-form 60 to 70% of the rockvwhile
sericite with occaslonal muscov1te aggregates mekes up most of the remainder.
A subrounded cohble 31ze rock fragment of quartzite was the only type of
clastic, other than quartz, seen 1n_th1n'sect;on. In general roundlng of
the components ?as-pdor to ebsent. | Q‘- SR .2 ' = .

On the sou“_bhern'i:'lnnk of the Stuart Bluff -Rnnge near Mount Hammond the -
siiicified esndetgnesrof Unit A are underiain-by al fnot bed wn;ch'frgm thin

section exémination could probably be classed as a very poorly sorted clastic

e

‘composite. The;rock consists of large composite grains (3 mm:) of quartz,

_potash feldspar_nnd-muscovite, other large grains of microcline which are
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frequently rounded and very highly altered, and individual subrounded
quartz-grains. Inters_titial_ material coné?’_s’iﬁg of rounded to-angular grains
of quartz eand (fine to medium grained) cemented by sericite, clay and minor
?chlortte. ‘-!v&xscovite has developed in places from recrystallization of the
sericite. while some other flakea appee.r to be detrital (often severely
a}#greg).- Occasional graina :of - potaah feldspar are alsa’ 1nterat1tia11y

r

digtri:buted ‘thrqngh _t_he_rock-r-‘--' , 9 _ =
The ;arger frggmgr_ata of smicroeline are severely _alltered-.-:and replaced by
opalin‘a-;ranﬂl/q;r clay materiale - - -~ . '_ oy |
TE;a ;__;-ogk type .is probably very alighi;ly reworked granitio ma,ts.erial-; :;n
. placesrit: is*difficult t o establish where the boundary {s betwaen the clastic .
coﬁpoaite and the underlyirig'weathered granite. Th:.s unit may be the lateral
,equlvalent of the ‘{,j;zllitic unit"-or it may be the basal: conglomerate of
LTt A e w L
_ __‘.T?xe age of thg “tif_llitig unit‘_‘_cannot b_g poaitival? eata_pliéhed but £
:..thr-.j _ti_l]_.itic-.form ané its pogition‘,unconforma.hly bel_uw lmo_wn_ Cam'brian sediments
'_ .strongly suggests that it is Adelaidean (Upper Proterozoic).

I.-Unit A" % e W - ‘ 2

Unit A compriaea aandstone with minor siltstone ami Isome conglomeratic
o ba.nds. IIfa_. conformably m;erlj.ea the "tillitic unit" and is unconformably
overlain by Unit B near Yuendymu.

| ’ Umt A crops out on both the southern mtﬁ}horthem lmas%k:.‘na:,,q_fr&pet]@ln,
_£qming ;prominent scarps in many placesy in particular it forms Central
'Mgﬁ‘nt.ngge', the _Siddley Range, the Stuart Bluff Bangle,-‘and«the Hﬁnn Range
op__!:_hef_sop_igh_em margin and some of the ridges of the Truer Range on the
,xlavo;"thgm_,lmalz"gig. . ‘_I'.'t, forms the c_a_ppigg,of many of the mesas in the Lake
M:a.olgay_ Sheet - are}a__qxla the western margin of the basin; it-mayflunderlie the
entireiNgalia Basin, . % . _ :

_ _ _Tl_ze} unit appears to thin both 'folthe north and the east.” In theVaughan
.‘.Sprin@ area ‘and possibly;ala‘q- near Céntml !_o_Tom;t Weége, . the qnit is at least -
1,000 feet thick but near Yuenduma ‘it is only 3-400 feet thick.

- Unit A-_"co:fmists predominantly of grey or grey-brown-fine to coarse
‘ grained, thin to thickly bedded, strongly ailioiﬁed sandstoney cross-bedding,
‘ripple marka, mud%pellet markings and flow and slump oaata ‘are common.. A
few of the sandstones are white, clean and very friable but most a.re strongly

i
-

res_is_tgn_t .to weathering, forming prominent ridges.
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: exhlbit shadowy extlnction probably because of load straln in therock.

-13 -
_ Conglomeratic bgnds are present in plﬁcea. One band occurs.150-200
feet above the base of the formation}in the Stuart Bluff Range; it is
30-40 feet thick an§ contains well rounded cobbles (mainly metaquartzite

wifh minor vein guartz) up to 4 inches:in diameter. In many places there

_is a coarse, poorly sorted sub=angular.conglomerate at t he base of the .

formation. Ther?*are some minor silty interbeds in places.

The age of the unit is uncertainj. its position above é probable
Upper Proterozoi§ tillitic horizon andrbeipthambrian gediments, together
with a ma:ked 1ith019giga}haffiﬁity;wiﬁthppenéPneterozaio;sediments of

the Amadeus énd'Georgina basins, suggests that the formation is of Upper

~ Proterozoic age.:

Several specimens from ‘the Stuart Bluff -Range near Mount Hammond were i

colleoted from various p031t10ns above :the base of the formation.

Specimen_65.660002_frpm 6 inches above-the base of the formation is a

povrly sorted orthoquartzite (more than 95%. quartz) with interstitial clayey

5 _cement where the grains are not welded together. Occasional secondary

_silicq cvergrowthsque-fonmed on quartz grains but this is a rather -

'infrequent phenomenon. The majority of the fine to medium quartz“grains

Scme of the gralns (eBPGCIBlly the larger ones) are well rounded but

-moat are subrounded to subangular. Some degree of preferential allgnment

of glongate grains is evident_but it is not a prominent phenomenon.

"

_ Trace amounts ofJopaquea, ?rutile and muscovite were observed. The porosity

of the rock is qulte low. _ - f ' - - g

A second specimen (65 660003) was-collected 15 feet above the-base- of

_ the f ormation. It is a poorly sorted orthoquartz1te with essentially
.identicallfeatures to 65.660002, Poroslty may be glightly hlgher and in
.this specimen there is-no preferred orientation of any of_the_constituepts.

.Grainshare fine to medium sand size with the latter predominating.

Specimen 65;660004 from 100 feet above the base of the unit is-a poorly

- gorted fine to medium-grained_orthoquartziteg Once again this rock has-

essentially the same mineralogy and texture as 65, 660003 and 65660002
There is & sllght increase in the> amount of clayey 1nterst1t1al materlal

(approximately 5?3. The grains, although commonly well paoked, are 1ess

-;compressed.than in the other samples and consequently individual gra;ns

_ show.less .straini A trace of zircon and amphibole was observed.

i
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Specimen 65.660005 from 150 Febt: shdve the base of the unit is a
'quartzpaeléonglomerate in yhich pebﬁ}earof quarti reach a maximum-ﬁiamgter
of 2.5 to é.ORGm.- There is a completeirange‘bf siées down tolﬁﬁe-well
rounde& quart;-groundmags. These finer-grains (medium to coarée~sand aiéé) ‘
. freguently have a%lica overgrowths (Figure 1) and ahy non=giliceous -inter-
stices (approximately 10%) are infilled with clay and sericite. Pebbleﬁiig
the conglomt_erate include relativel yrunstrained quartz as well as strained
sutured composite quartzixgsl(metamerphic). _ LU RN

Specimen ss.shsqooe from 170 feet above the base of the unit & a.mich
finer grained conglomerape than 55.@60006¢ The largest grains observed are-
less than 5 mm. ip_diameter although these do not form the majormpomtion |
of the rocko-v~Mb§t~of the grains axe=angﬁlar to sﬁbrounded, mediuﬁato
coarse sand sizg*paiticles, frequenﬁly strained.although loosely packed in
'E”%afrix of clay, sericite énd a little miscovite. The matrix in this rock
' forms 2@% to 29% qf'the_samplé. ngces‘of tourmaline, rutileéa;d dusty
opaques are alao-préseﬁto The dusfy opaéue materiai is probablj fi%e
haematite whidh“is ;esgonsiblé for the_rgd colour of the rock.-

| At the_S;d@glgy_Hange? Unit A is stfongly gilicified; tension.fractﬁres”

are common throughqut_the rock anmd in-blaces quartz veins, up to 4 inches in

thickness, cut through the silicified sandstone. A specimen from this locality

- (Number 65.669007) Fas_co;}ected fipm“theﬂbase of the formation at[the S;dﬁelqy
Range. ’I‘hia_rock is an orf.hoqua.rtzife; ":‘_L't_is domp;:’aed almos t- en‘l;i-i‘ély of
quartz exceptffor-lﬁtowgﬁ'sericite gnﬂ~musco%ite.ﬂ Theselmicacgoué=fiakes“
are confined fo-grﬁin bouhdaries which are uéualiy sutured and-silicified by
secondary overgrdytﬁs. The rock is:fairly well sorted with only ocggsionhi
larger grainauin-thg medium-grained’sandy'hoét. The cohfiningfpfessjre on
the rock has gausedjall the grains to exhibit shadbwy extinction,as-yell as
sutured grain-boundaries. Tfacea of -dusty opﬁques are also present -in the
rﬁck. 8 - & o

The petrbgraghy:of épgcimens of~Unit;A from the northern gndvéoﬁthern
margins of the-Ngglia;Bgsin is yery;similar. Specimen'§5.6§00016A,rfrom
about 3 miles south-east of Yuendumu Settlement, is a poorly sorted; fine
to éoarae-é}aihed, 1imonite-sericit§-gemented orthoquartzite..-: The majo;ity
of the gfaina are subrounded to rouhdéd quartz and‘all éxhibit'undulosél
extinction. égqe gf the grains hﬁve been fractured and/stfaiped“to produce

a mosaic pattern. Trace amounts of zircon, tourmaline and muscovite were



: ¢ ._ '_mé@ium 1‘.0 coarse in_ sig.e and'often_ Well‘rmmded,- ‘Occasi onal :ff-lakesl

- Springs road and -about 50 feet'above the-base of the unit is a: poorly

" extinétion.  The rock ‘has a low por031tyo

X

observed . - _ b e . .
: % © g ' e B

mSpecimeﬁ'65.660001SB is frqm'the same. locality and also from near

”the base of the unit. From thin section examination it is described

as a very sillceous conglomerate in: whlch ‘Tounded to more common angular

'fragments of quartz, or quartz mosaics up ‘to 1.5 cm, in diameter, are

set in a hematitic giliceous groundmass.. - The hematite, which gives the

“rock its dgepi:edwcolour, is usually confined to the grain boundaries

in association with the silica cement. The groundmass sand grains are

‘of*muscovite are also present. ,Rounded blebs of opague materigl-areanot

' uncommon in thé interstices of the larger-rock fragments. b o

A specimen 65.6600044 from about half way along the Yuendumu-Vanghan

sorted pure orthoquartzite.' Tye“quartz grains range from fine to =

-medium sand size and are nearly all-rounded. to well rounded and cemerited

~ by quartz overgrowths. Many of the grains show some degree of strain

: ‘I

Three specimens (65 6600374, B: il C) were collected from the southern

~ 1limb of the Vaughan~3prings Syncline,'where Uhit A is well exposed. -

Specimen 65, 660037A is a typical friable sandstone from near the base of

the unit. It 13 a pure orthoquartzite in which most of  the gralns are

" of n2dium sand size. These grai@s:are.well sorted and usually have'

¢losely compacted grain boundaries.  The quartz is subrourded to rounded

"and frequeritly-the grains exhibit undulose extinction. The only impurities

.in this thin section are trace amounts -of :iron hydroxide or_dxide.=fa

Specimen’ 65.660037B is also a fairly typical sandstone from the*

"o middie of Unit A, Theﬂrbck is a fine to-medium'grained orthoquartzite.
It is coﬁposed almost entirely of quartz. grains tightly packed-together
" with sericitei:developed along the gréin-bdﬁndariesa The grains are rarely

"rounded and commonly exhibit unﬂulbge extinction. C § e

Trace amount of zircon anq opaques are ﬁhewgnly accessorywminerélé.

Spec:imenf-653669057'0 is from a thin lutaceous interbed near the top
of Unit A. It is a sericitized si}ty‘clgjstonea More than 90% of.i
the rock consists of clay or giéy sized particles. The sericite flakes
have a definifgupriéntation parellel to the Phedding. A few quartz

grains are sand size.
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Irreguiexr la'yex_'s of almost pure clay or clay and quartz transect the
reck in thelapprox:_i.mate plang of the_e beddingl These layers are not parallel
and may be t?e result of pre-consolidation movements in the rock.

Uit A also crops out in the vicinity of Napperby Homestead in a
structurally_ compl_ex area, with a strongly folded thrust: cutting through
the formetion. The strugtgre‘was examined about thfee miles west of Nappexby
Homestead an§ three-3pecimgn§ (Numbers 65.660048A, B and C) éere céllected.

Specimen 65.660048A is a typicgl .Unit. A sandstone which haé been
unaffected by the thrusting., It is a very porous orthoquartzite.  The
grains are poorly sorted and fall into the fine to medium sand size range.
Most of the graihs, hoyeve;,.are.fine sand . Any‘degree of rounding.is a
" rarity and the irregula; grains gre‘commonly sutured together. As a
Qonsequence of this, g:ain boundaries are highly indented and gxa;nsﬁexhibit
shad owy extinétionul The-interstice; between the quartz grains‘;re partly or
completely filled with fine granulaﬁed quartz, clay and dusty opagues.
Overgrowths of quartz or grains are present but not oowmono. Traces of
-.zi.rt-zon occur in thé sample.

Speciwen 65,660048B ié from thg thrust zone and appears to be a very
crushed and clayey equivalent of 65.6600484.  Quartz-rich areas contain
Ishee;red out; grains vﬁth sutured grain boundaries and shadowy éxtinction._
Traces of muspovite, tourmaline and opagues are present in these quartziie
areaa;l Cther irregular patdhes in*the rock contain a mixture of -clay and
-quartz or mainly c}ay on its own., Sericite and muscovite are present iﬁ
stringers throagh thgae sheared areas. Red iron oxides are quite common
in the more clayey portichs and these tend to make the rock mottled in
cqlouru ¥hen the iron is-depoaited in the clay it frequently forms tiny
spherical blebs. There is no regularity in the sheared areas with respect
to the quarte-rich Qreas and cross-eutting both are late stage, clay filled
fractures. |

Specimen 65,660048C is a white silicifibd sandstone from 2-3 fegt above
the thruat zone., It is a medium-grained pure orthoquartzite ﬁhich has been
severely fractured and c rushed. Ve;‘y few of the grains still show evidence
of their originel nature as most have been strained or crushed. Crush Zones |
transect the rock but only in one place was a pocket of clay with associated
iron oxides obasrved. : o

i3

Minute emounts of zircon and tourmaline were also present.

(]
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' Unit B _ : e
_.'Unit B.is a sandstone sequence. It unconformably overlies Unit A and

is,overlain apparently confofmably by Unit C. At the present time this unit

is known only from the northern margin of the basin near the Yuendumu Settlement.

It is sbsent from the Vaughan Springs-Synclinea South of Yuendumu the:ﬁ%ﬂ&_
forms “low str1ke rléges. In this area it is about 1,000 feet thick, Unit

B congists of paleebrown or grey sandstone, which weathers ‘to a:red—brown.

. It is fine to_cogrge gra1n?d, pebbly in places, poorly rounded?‘pgor%y so:téﬂ,

- thin Bedded,'crosa;beddeﬁpinﬁﬁlgces, friéble_énd poorly exposegt _A;gpecimen _
of Unit B (65.660019B) from about 2 miles ‘south of Yuendum Settlement is a
porous; cherty sandstOne wlth comparat1vely good sortlng and a med1um grain
size, Appraximately 507 of the clastic fragments are quartz grains which range
 from ;ounded tq gngular in shape. Other forms of sil1ca present include
numerous cherfj érﬁips‘ag well aS'traces of chalcedony. Mino; amougts of
'se:iqitized,-f;qe san@stone,énd schiaf;fragménts,'as well as 6993?199?1__ 
mscovite flakes, chur_aé §etfital}gxgins;_ P

| Interstitial material includes -limonitic cement, clay, cbior@te:and a
little sericite. g | 't

Tracea of fﬂtile, zircon anﬂ opaques are aléo presént. ' s
 The age of Unit B is uncertain due to the absence of fossila.:l‘ﬁsiit is
over1a1n with, apparent conformity by Unit C (which contains- Cambrian “fossils)
and overlies a strong angular unconformity, probable Upper Proterozoic )
seédiments, 1t ig posslbly Cambrlan in age. R . ~: ;-.t
Unit B ll*?Vf'i-_ . _§“‘yﬁ - - fwﬁ;ﬁ
Unit C ia a carbonate-lutite aequence. It*éverlieé Unith a§§grent1y
conformahly and is overlain (again with apparent conformity) by Unit=D,
In places it'is'ﬁnconformably overlain{by Unlt F,. Unit c cropa~aut.
sporadically over a: conaiderable dlatance. At the present tlme it has been
recognized as far east as Yuendumu Settlement and as far—west as ?aughan
Spr1ngs. In ‘both these areas the Unit is. about 1,000 feet thick.: =14 19_
b the only formation in which fossils’ have :go far been fbund.- ‘F;~-jﬁ |
The dolomltes of Unit C are well expoeed south of Yuendumu Settlement.
Here they are'grey, pink or yellow, weathering to dark grey; thln bedded,
strongly siliclfied‘-a.nd brecciated in places, generally only moderg?ely

to poorly exposed as low round ed hi%ig. Travertlne 13 present as & thin

veneer- on the“qutcrop in'placea. Large irregular masses of'barytes ocour
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- within the dolomite at an outcrop three miles west of White Point Bore on
.Yﬁendumu Ngti%e Rés???? and there are Elso specks of ?galena.. Coﬁpef
:_Igliﬁgi‘ali'zation-l(as cuprite and_,malgcﬂite),.also occurs within this upit south

:I_gf'Yhendﬁmﬁ Settlemént and in-other areas.

Specimen ESPQSOOZO, frqm near theJmi&dlelof?Uhit C south of Yuendumu
Settlement, is described frbm thin section examination as a quartz bgaQing
dpiomiteo Most of the quartz crystéls are subhedral becéuse of-their
growth-in a vein_structuieu Carbonatélhas‘partly replaced the -quartz but
the general outline of the vein is still visible. Occasional<§ra;na’of

partly replaced guartz also occur in the body of the rock (less than 5%).

None of the grains appeer detrital.and the whole.reck.is a-crysteliine,(fine -

to mediﬁm=grained) aggregaée._

ISpecimep 65o§§9033_is a_very fine grained dolomite from an-outc;op
approximatgly-' hal_f' way _‘r_n_atween Yuendumu Settlement and Vaughan Sprinés,

The roek is ?ransected by numerous,randqmly orie#tbd,-irregula? veins of

quartz, recrystélli;ed dclomite, calcite and barite. Opaques}aomgtimes

partia}ly fill thg vein structures. Barite is als§.associated'withIirregular

areas of quartz mosaic which are commonly being replaced by dolomite. These

.. -quartz mosaics may be remnants of vein structures. Crosscutting veins

frequentiy offset each other but without -any parti;ular éontro}iinQHQirection,
’ A third éoiomi?e specimén (éS?QGOOSB) from Vaughan Spring; Syﬁélihe is
deseribed as a very fine-grained dolomite containing ﬁicro-beds of.siity and
sermdy detritus at comperatively regular intervals. The clastics in-these
lenses and beds are; for the most part? quaffzg ?biotite and muscovite
although both.potash and plagioclase feldspar as well as trace“amqugts aff
carbonate detritus and rock fragments (?chert) are present, Probably not
more than 5% of the‘rock'is made up of non-dolomitic materialo;Darkwﬁrqwn
- and opaque dentritic staining parallel to-two major planes in the rﬁck

(including théjbedding plane) is probably of a manganifeipué_origin,i

Although rarely exposed, siltstpne (with some silty sandstone) forms. a

high percentage of the thickness of.Unit C. The best known exposure of

Unit C lutites is about three miles west of White Point Bofe, where about

300 feet.of s?ltstone with minor sandstone is exposed. Whilst.the giltstones

are best'deveioped ﬁear the top of the unit, they occur througﬁdut ite

Thesailfs%oneé are ﬁurple,lpurplewbrown, fg@%%le, thinly bedded to laminate

and richly micaceous (mainly muscovite). A specimen (65.6600244) of
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si}tetane from about 300 feet below:-the top of Unit C is described from thin
hsection exemination as a porOus,.micaéeous?.blayey siltstone with very.distinct
graded bedding. - Only a very occasional -quartz érain is of fine sand size.-
Muscovite flakes form more than 10%-of the rock and these have nearly all been
deposited approx;mgtely parallel to.the bedding plane, This has resulted in
the rock being'qyité f%ssile. Traces of-chlorite are present_and sgricite is
quite common in the rock. -The-whole rock is finely dusted with hematitic
material, thuSvpr?duging the reddish—brcwn-colour in the rock. - “F

. The minor interbeds of sandstone are.red-brown in colatir,'rfrequ'mtly
"silty, poorly sorted, thin bedded, slumped and ripple marked with s&ﬁe cross-
bedding. Like the giltstone,_it is very micaceous.

A si)ecimen'of sandstone (65.660024‘.8)‘frqm 3 miles west of White-Point

‘Bore, abOut 500 feet belcw the top of Unit C, is a micaceous feldspathic

- sandstene. Quartz grains (fine = to med1um-gr51ned) are far more abundant .

thaanqtash fgldspa; grglns apd_cherty rock fragments. Muscovite flakes, a
fgwl@;qyite flakes and other micaceoué flakes“are almost compietely replaced
by opaques.: Silica, hematlte and minor amounts of clay and aericite are the -
main éementing agents. The silica is in the form of quartz overgrcwths on - ‘
subangular to_subroundad grains o? qua.rtzo Trace amounts of tpgrmal;ne} zircon
and ?glagconiti9 grains occur in thg rock.

Unit C-is the only unit in which fossils have been found. - The first
fossil to be found (by D. Woolley, Resident Geolog1st, Alice Sprlngs) “was from
the upper part of Un1t C, at a 1ocallty about 3 miles west of Whlte ‘Point
BOre._ Tpe_fgssiluwas‘gubsequgntly_identified by A.A,Opik as a_?rotzchnltes,

a tfack-probably produced by a large trilobite éuch as an asaphid-and probably
-of Lower Palaeoz01c age.. Fossils were also found in siltstones of Unit C by
A W.Lindner and N;W'Hamilton of American Overseas Petroleum Ltds. These were
subsequently identified by A.A.Opik- as a-Helcipnella and the fossil tracks |

Rusophycus and Protichnites. They are of Lower Cambrian age.

Unit D Eoem ;

Unit D is predominantly a sandstone'sequence ﬁith a few minor siltstohes.
"It overlies Unit C apﬁarently conformably and is apparently conformably overlain |
by Unit F. At the present time Unit D is known to crop out sporadically acibss
“the entire Mount Doreen Sheet area on the northern margin of the basin (a
distance of about 100 mlles)? It 13 _generally well exposed, formlng prominent

strike ridges in places. Everywhere 1t is exposed the unit is about 500 feet
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thick.
The sandstones of Unit D are white, grey=white or pale brown; fine
grained, well sorted thinly to thickly bedded and cross=bedded in places.
Mud- pellpt_markings are common in the autcrops near Penhalls Bore, Yuendum
Native Heggryeo wMgst pf the aanﬂétongs are strqngly gilicified.

A typical specimen (é5.§60021A) of weathered Unit D ‘Bendstons Wit sune
mid pellet mafkings is from just south of Penhalls Bore, described from the
thin section examination as a well sorted; fine = to mediumf-grained ortho='
quartziteo For the most part the quartz grains have been welded toéether by
pressure golution leaving few voids. Strain_extinction was evident in mosf
gfaing. However minor amounts -of clay are present in restricted bands through
theréckn The only other non-quartz material is an oqcasional_grain of zircon
as well as a few chgrty grains.

A specimen of a strongly ailicified“sandafone (65f5600213) from the same
1oca1§ty, is very similar tp 65.660021A and is even closer to being mono-
mineralic. Tt is a pure medium-grained, ﬁell'softed, orthéquazﬁzite without
- chert fragmeﬁﬁs, bpt containing one or two tourmsline grains. Although many
of the original quartz grains were ﬁell' rounded, pressure solution and the
cementing of the rock by quartz overgrowths has almost eliminated many of the
primary grain boundaries. . _

Unit'P is well exposed about half way along the Yuendﬂmuavaqghan Springs
Road, Here, some of the sandstones have a high glauconite content. Such a
rock §65.660034A)_;s described'qs_glaudénite bearing orthoquartzite.

.(Xar&y analysis would be necessary to confirm the mineral gsfglaqconite).
For the most:part the rock is cemented by qyartz 6ve-rgrowths-- al-thou_gh minor
amounts gf clay andfsericite are also present as interstitial componemnts.
A small amount of barite is also present, both as 7detrital grains and
interstitial cement . I | S

The rock is well ‘sorted and of medium grain size. Quartz grains exhibit
overgrowths 'on usually well rounded té subrounded hosts. The glauconite grains
are of'ten well rounded and of a‘similar size to the quartz grains. Accessory
tourmaline, miscovite and opaques: gléo., -occur inte :pck_. I‘ <1

Specimen 65.660034B from the same locality is a_somewhat finer grained
equivalent of 65.660034A. The mineralogy is esseﬁtially the same except for
the additiongl presence of a few grgins ofléyrcon and potash feldspar. In

the Vaughﬁn Springs Syncline, the sandstones of Unit D are very similar
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-. to those eouth of Yuenﬂum Settlement°" no glauconite was seen. A typical

sp901men from this locality (65.660039A from near the baee of the unit) is

a flne-gralned orthoquart21te which exhibits a falr degreeeof~eort1ngﬂ

Tﬂe rock is:wholly cemented with quarte overgrowths on originally rounded

to well rounded-grains of quartz. Shadowy'extipction in the quartz greine
‘is quite_e.---eo?nmop p?}enomenon. Rounded clay aggregates of a gimilar size to
%he quartz-fragments form approximetely'ﬁ% of the rock. Acoeeser? amounts
of zircon, -tourmaline and opaques: are aleo present. . 'u;.A e

_ A second specimen from'this locallty (65, 6600393 from-near -the top
V_fof thehugit) iexmrneralogically gimilar to 65.660039A_except for-the |

| "additional - presence of minorlamountslo} limonitio ?clayey material,
acting as-a ~cementing agent, an&rtraces of muscovite flakes.~ The ﬁegree of
sorting 15 poorer than in 65 660039A although the- greine are of f1ne sand
81ze Wlth ~one or two exceptlonsn Although the flner grain- eizes*tend to
_ ‘oe in 'bande, there is no regular dletri‘mtion or gra.dlng of these bands.

' However they are apparently sufflciently different in texture to ~cause
- fleellrty'ln the rock. _ -
About 8 miles south-east“omeuendumu'Settlement, a prominent ridge:
. of grey s 311101f1ed sandstone is poseibly compoeed of Unit D, 'The thin
section of ‘& specimen (65.660045A- from: near ‘the top of the: ridge) is
describediae-feilowae h$h1e rock is a-poorly sorted protoquartzite in which
very weilnrounded quartz grainstvaryiog in diameter from 0s5 mmesto 1e5 mm.
E(ooareelsend) are present in a genereliy fine eapd size quartz m&trix
.(Figure 69;5-:These fiﬁer grainegereoeﬁbrounded tolroﬁnded%endEEre thémselves
cemented by 1nteret1tia1 clay snd a 11ttle very fine quartz. 2 Narrow quartz.
overgrowtha are also preeent. Thie interstitial material forms- 10 to 15%

of the roek. Other than quartz, wh1dh makes up 95? of - the claetlce, roanded
ograins of quartzite and clay aggregatee are also preeent. :Tourmallne and
opaques occur as acceeeory constltuents. |

There are no fossils in Unit'D, but its conformable position*above
Cambrian gedimenteueuégests.thet it'ie-probably either Camtriao'ar Ordovician
'in age. e
Unitté'ie éomposed predominantlf of sandstone, It conformably overlies

Unit D and is unconformably overlain by Unit F. At the present time it is
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“only known to crop out on the northern marg1n of the Basin, in. the vicinity
.pf Yngndumu Settlementf It haa a maximum thickness of about 1,000 feet.

Unit E consists of pale brown or grey (weathering to grey-brown)
sandstones. The sandstones are generally moderately sorted, thin fo thickly
bedﬁed, commonly cross-bedded and siumped. They are similar in.appearance
to those of Units B anﬂ Fe ) 2 o

A specimen (65 660022A) from Unit E. just south of Penhalls Bore. on

B dadum 1 Naﬁiﬁ% Resg;ye is a medium=grained protoquartzite conta;nlng
quartz and chert'graips as well as other rock fragments. Tﬂe'frggmgnfs
consist of gericitized finengfained_sandstone and sericite schist. Clay
occurs as detrital_grgiﬁs and as a ceﬁenting agent fo; many'of thé "grainse
However, frequent}y the quartz grains hévg-undergone pressure solufion:-
and are c:em_ented by _q_uartz_l Uve;fgrowths, " Many of the guartz g:__:'ains ;
originally‘haé'rounded shapes but_overgrowths have eliminated most evidence
of.thia. Traces of opaques and tgurmaline are also present ig the rock.

Specimenﬁs5.§69322B from the same_iogality is essentially a fine-
grained equivalent of 6§0660022A."Textura1 qualities are much the same
and as well as trace amounts of tourmaline: and opaqués, a few'graing of
zircon are also present. _ | .

A gample. (65, 66002’?) from justbelow the top of Unit E at a point
6 miles Bouthnwest of Yuendumu Settlement is a very poorly sorted oxtho-'
quartzite (more than 95% quartz). CGrain sizes vary from clay to-coarse
sand size, the larger quartz grains -being rounded ghile the smaller:P

'intérstitial material is usually very angﬁlar and freqﬁently”has éﬁturéﬂ
grain boundaries. - These interstitial-ffagmehts of quartz form the major
partlof the matrix and due to pressure solution act as a siliceous cement.
Minor amountsiqf cla} are also present as interstitial materia;; Traces
of zircon, tourmaline, mustovite,_sericite”anﬂ opaques are also present.

A sandatonelwhich crops out about 8 miles south~-east of'Yuéndumu
Settlement is:also thought to be Unit E. A specimen of this sandstone
(65.660046) is ap“exfxgmgly poorly gorted lithic greywacke._ Q?a;ﬁz‘;
grains form gppiéximately 60% of.thé rock and these-conatituen£§“&ré;
angular to suyroundgd and of fine to medium sand size. The fe@ainder of
the rock cont;ins cﬁert, sericite schist, quartzite and muscovite flakes
as well as c;dy aggregates. ?here ié some'degree of preferentiallalignment

of mica flakes as seen along fracture surfaces in the hand specimen (probably

o
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‘bedding) .. ﬁoseve?ithene_is_no s;ze grading of components. Clusters of
ouaftz_gfains-are held “together by pressureﬁsolution but in genenel~the
oementing sgent:is red hematitic materia}vwﬁicn.cansss the rock to be quite
frisble. -+ oo
No fossils have been found in Unit-E. Its ﬁosition above Cambrian
sediments'andfbelow a majox_unconformity-suggests that is ;s of Lower_'
Palaecozoic age. - ‘ ' |
| Unit P - TR _ | §ims 5 w.; ; C} ]
Unit- F is composed predominantly of sandstone. It unconformably
overlies Unlts E,- D*and'Co The topiis everywhere an erosionel:surfsce}
" It-crops out over a- con31derab1e area, partlcularly in the area south and P
south-wess of Yuendum §ettlemen;, where it forms prominent hills-and rangese
o I - forms_severalnmesas in ﬁhe central pars‘of the Basin., Unit F is an
extremely thiok rock unit estimated:fromfa?r-photogfaphs to'beiin tﬁe order
of ' 7,000 feet-thicks No fossilsrhave-been found in the Unit although a
few ?fossil tracks have been seen in the Uni't about 4 miles west of White -
Point Bore, It is suspected that the: Unit=1s Upper Palae0201c (?stonian -
‘Carbonlferous) in age. )
The: sandstone is pele brown or red-brown, poorly sorted, pebbly and
conglomeratic in part, micaceous in-part, kao}lnltlc, friable, thin 1o
_ masslvely bedded and croas—bedded. —Ripplefmnrks, mud-pellet msrkings,'mud-
cracksg lumpwrolls and load-casts are present in places. There are-a few
silty interbeds. Cross=bed current-dlnectlon&,measured in theucentral_part
of the basin,gsuggested that the main source area for the sediments-lay %o
‘the south-west. . | |
A typicalispecinen of a well bedded sendstone from near theibsse of
-ﬁn‘it-F (Numbe;-‘-'es-;-espozs at'a 1ocalsty-3--'-- 4 miles west of Wh:.te Point Bore,
Yuendumu .Native Reserve) is described from thin section eiaminstion_aslat
-proﬁoqusrtzite.l |
Because of the very poor eorting of ciastics'this beddingzis-not
obvious in thin .section. The gralns are restrlcted to the f1ne -and . medium
sand sizes and"when these are not held together by quartz overgrowths the
cementlng medium-is clayg serlcite or limonitic materlel. In:general the
'grains are 1rregular in shapr and very seldom do they show well rounded

features. Muscov1te flakes, chert gralns, ser1citlzed fine sandstone

.fragments and oocasional clay sggregates are also present in the rock but
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.. form_ieas than 16% bylva}ume of the sample. Iron oxides and/or hydroxides .

R'spegimen-(GS,ééoozﬂj of sandstqne ffgm near the base of the Unit
7 miles 'squtgngwe_s_t of _qundumu Sgttlemeht is a porous cherty subgreywacke.
Th; componenté are felative;y poqriy sorted and restricted tothe fine - to
medium-grained sizgao anrtz grains form at least 50% of the rock while
dchertx fragments, clay aggreggtes and aartltized grains (finguéuarﬁgite
or schist) make up the ;emain@§q_gglﬁheﬂgL§§3%gglg;:g;§g;pgment,&approxima£ely
10 to 13%_9f_the rock) oggggﬂgssociated_witﬁ sericite binds the rock together.
Accessory amounts of rutile, muacdvite?anq 6paques'are also present ;n this ;
spécimen. ) _

InLthe field,-spgcimen'65.660930, from an isolated outcrop about 8
hiles.sogth of Kerri@y Watérhole; was suspectgd.to be silicified Unit F.
Thihvaection exgm;qgtipn revealed that, although similar im mineralogy to
65.660028,.thislroc§ contains‘diffefent component proportions and improved
sorting. It contains at least 75%‘quartz and is'therefcre:dlassified as a
mediqmugraiﬁgd'prqtoquartzite. Chert fragments, clay aggregates gnﬁ partly
sericitized trock fragments (?séhistoge) form the reﬁainder of ‘the roak.

Many -of the grains were oriéipally rounded but the rock is noﬁ:silicjfied
withgovergfowths of quartz cementing thé §omponenfs into a tigﬁt1maés with
low.porosityr ITraqe amounts of rutile;“taurmaline, muscovite and mipor
opaques are gvident in thiﬁ_aeptidn. _ B

Specimen _ss-.ésoosm was collected from an outcrop of Unit-F-in-the
middle of the-bagiﬁ about 30 miles south éf Yuendumu Settlement.  : It -is
from_near'the base,of ?he ogtcrop-bg$,is.proﬁab1y high in'Unit‘Fa The
specimen is a well sorted:subgreywapke which closely approaches a proto-
quartzite in{compositione As well as the -quartz grains (medium to fine-
grained) fragments 7 sericitized quartzite, clay, schist and
mscovite flakes are common constituents.  Clay cement is more common than
in 65,660030 but silica overgrowths arellesé'hhundant.'“‘ﬂost"of~the'grains
have been ooatéd in a thin layer of -iron oxidga-or hydroxides prio:ito
cementation. Opaques noy-form 5 to 10% of the rock, Tourmaline and rutile

occur as accessory constituents.
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' ﬁgecimen 6@.6500??,'& typieel'sanqstone;;is from 500 - 1,000 feet -
a_b.ove tia_e--bas'é of Unit -F_'-___a-t..l an outcrop about half way along (and just north
of'). the Yuendumuehugﬁen'_s_‘pﬁngg ‘road. “ It is a Yery p'ooﬂ:,f sorted:

p:‘r‘ort:oquartIz-:_'_;t:.e_‘° ;Ae we;lleshetraihed,_irregular=shaped'quartz-grains there

.are also rock f:agmepfe af.chert;;sericitized*silt-and_claystOne, as well

as aggregates of*sericife“anq cley. ‘The eohponentaIrangE'from-fine-~to'
medium-grained. sand -sizes witﬁltrace amounts -0f coarse grains. quethep
with quartz overgrowths on.the quartz gr&ins;;these'latter twq mige;als»
are common cementing agents in asedciation with limonitic materie}¢t
Occasional~biotite-and:muecoeite fiakesjas-well as zircon grains are
also present in the rock._ ‘

Spec1men 65 660040 is also'a typlcal Unit F sandstone. Tt is from

'hboutrso feet above-the base of Un1t'F in the core of the Vaughan'éprings

Syncllne. ~The spec1men is a porous cherty subgreywacke which conelsts of
approximately 70% quartz. Thé remainder is mostly clay (as 1nterst1t1a1

material as well.as detrital aggregates), mqseov1te flakes, and mznorx-i

- schistosé fragments: Tourmaline, opaques and:zircon are accessory
. componentsa. - ‘The rock ‘is fﬁne-‘to mediumegrained; %ery pbdfly sorted, ﬁ?d .
' contains very: few-grains’with any significant. degree ef-roﬁhdihéié‘Qﬁartz

“grains in contact are welded together but seldom exhibit“qﬁarti"afefgrbwtha.

Clay-is the only~other form of cementing medium which:imparts any coherence
to:the rock. -ih-places there are conglomerates at the base of end-within
Unit-F.° The basal conglomerate is 2 - 3 feet-thick at an outcrop%fegrnw

miles west of White Point Bore. It consists-of well-rounded.clasts up to

1

L ’ ;o
~ 4 inches in &iameter'end composed mainly:of;vein'quartz, metaquartzite: i

-1

-and silicifed sandstone. - There are also-a few fragments“of the underlying

siltstone of Unitxg° _ . = s . . N

Conglomerates withln Unlt F are partlcularly well developed about

“2-miles south -of* Smlths Gift Bore on the western margln of the Napperhy

’ Sheet area, Here, conglomeratic bandsnare_up to six feet thicks: They

are%compesed of we}l roupded?pehﬁlee,fcebeeSaand bouldérs.up to-l foot
in diameter. Most of -the phenoclasts eensie?-of vein quartz, silicified
sandstone and metaquarteite*in-e poofiy.sorted sandstone_mateix; aSandstones
also occur with the conglomera#es. A specimen of the sandstone (65.65904?A)

. co _

is considered} from thin section examination, to be a porous protoquartzite
. ; LS - _

b= L ,
approaching the purity pf-an orthoquartzite, The quartz grains are mostly of
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fine sand siﬁe_and usually angular to subfoqhded in shape. 'Quartz. overgrowths
are present but not common, The rock iéltiéhtly”welded together by pressure
.solutiona Minor amounts of chert fragments as welljaa touimalihe,'zifcon'
rutile and opague grains also occur in this sémple."The heavy minerals aée
commonly segregated in narrow bands. M5 nox hematitic material gives the
rock aslightly reddish colour. .
A typical sandgtoﬁe from this locality is specimen 65.660047B,; described

as a very loosely packed orﬁhoquartzite from thin section examihétioh;{v

Poor sorting of the quartz grains is a feature of the rock, ﬁhe graina ranging
from the flne to medium sand sizes., Angular to sub-rounded graln:shapes are
common znd the‘rock ia cemented with opal. ‘The opal forms thin coatings on
both large and small gralns and never fills 1nterst1t1a1 cav1tieS“comp1ete1y
(Figure 7). Cons?quenﬁly, the rock is quite porous although 511ty-gr§ins
sometimes par?ly‘fili“theéemihterstices. -In hand specimen the réﬁbweafhgred
sﬁrfacefig qﬁite;dufablé while ;n inch below this surface it ié ffigble,. In
thin section it'£s=seenlth§t_the opaline cement is only a surface:ﬁhéngﬁénon
and is ‘almost completely absent in the friable portion of the sample.

!

CORRELATION OF NGALTA BASIN SEDIMENTS WITH THOSE OF THE GEORCINA AND AMADEUS
BASINS (Fige.l) B | 1
Unit A The t1111tic nature of th1a unit is almilar to that of the Mcunt

; Cornlsh Formation (Smlth, 1964) of ‘the Georgina Basln. In the Amadeus Basin,
there are two tillitic: horizons, the Areyonga Formation and the Olymplcﬂ
Member -of the Pertatataka Fomation (Wells, - et.al., 1967) Correlation of
Unit Al w:h:h the ycunger formation (the ‘Olympic Member) is favoured.- This
would also quate*thefqnit with the Marinoan tillite horizon of tQQJ&deIaide
Geosyncline rather than with the Sturtian tillite, -
Unit A * This unit is correlated with thé_Cenérﬁl‘ Mount Stuart Beds of:the
Barrow Creek areﬁ,-becapse of the 1ith016gicﬁ1 similarity of the two units
and becaise beth-are unﬂeflain by a tillitic”horﬁzon (Smith, pers.comm; ).

On these same grounds, ‘the Pertatataka Formation (or its arenitic eqplvalent, .
the Winnall Beds), = Ranford et.al., 1966 - 1; correlated either in part or
wholly with UnitiA, "

HE&ENE This red-brown sandstone is similar in lithology and occépies a

-t

similar stratigraphic position to the Grants Bluff Formation of the Georgina

Basin and the Arumbera Sandstone of the Amadeus Basin..ﬂ‘report of Helcionella sp.
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by Smith and Milliga.n (1964) in the upper part, of Grants Bluff Formatlon of
the Barrow Creek area euggests that onlytthe lower ha.lf of the formation in
that area should ‘be: correlated w1th Unit B. _

.t}:g;_g_g The -'known_Lower Cambrian age offTJnlt C and itslcalca-reousf-‘ 1ithology
supports a oorrelation with the Todd- Rlver Dolomite of the Amadeus Basm
(Wells, et.al., 196’?) and with the Mount ‘Baldwin Formation (Smith, 1964) ofi.,

the Georg:ma Bae:.n. As mentioned previously, the presence of Helcionella Bp.

*@, me&n.—i;ﬁh&t-l the‘fﬁapfer part of the Grants Bluff Fo:ma.tion of -the Barmw Creek
area ic the time equivalent of the Mount -Baldwin Formation and also of Unit C.
M '?Tbough Unit D overliea Unit C with apparent ccnform%ty, it.is suspected
that there may be a major time brea.k between the two units. :Unit. B.-.may be as
young as 'Upper Cembrian or Ordov:_l.c@an. *Unit D is correlated:on lithological
grounds wi_th-tl_qe ‘Tomahawk Bede of the Barmw Creek area of the..__Geo:_r_.'gina Basgin
('Smith & Milligan, -1964) and the Larapinta Group (poaaibly the Pacoota Sandstone)
of the Amdens Besin. . . .. s __ |
_U_ng._t_g:_ Unit E has uncertain afflnities wlth units of ad,ja.cent ba.ains. It

_ Emy_-be equi#alen&to: pa::l: o_f the Tomahawk Beds and the Larapinta Group. It
is oonsidere'd unlikely that this antt 45 sorrelatible with the Meyoade

_ Sa_ncistone of the Amadeus Basin. B e O L T _ _ﬂ__#,/'/'

E_n_;l.j_:_F_ On 1i1;1{101|ogioal grounis and because of its strongly unconformable
_:_Ireletionehipl_oi-tl_l' underlying urdta; ‘Unit F is correlated with the Upper
‘Devonian-Carboniferous Pertnjara Group (Particularly the Hemannsburg .
Sandstone)_ ‘of ‘the Amadeus Basin (Wells gt_._al_;,'_ 19673, Tomlineon, 1967) .
- It-is probably also equivalent to the inper part of the Dulcie Sandstone of
" the Georgine Basin. _ sy | s
_ STRUCTURE . .
The Ngalia ?asin has been aff e,otefl-ﬂ:y at least three i_mportent_ epiépdes
of earth movement-; These -are represented by the basement complex vhich
unconforlilably underlies Unit A, the unoonfemity at the base o.fe Unit B-and
the unoon.formity at Base of Unit F; These may oorrespond to - threo main
orogenies in the Amadeus Basin referred to by Forman et.al., (196'?) as the
Arunta Orogeny (Upper Proterozoic), ‘the Petermenn Ranges Orogeny (late _

Upper- Proteroz_mc) and the Alice Springs Orogeny (Devonian - ,Carbon;feroua).
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Aa‘Unrb F Q al stmngly folded in many parts of the basm 1t may be

a centinental, syn- orogenic formation- of the Pertnjara Group:type.

These movements in the Ngalia-Basin produced uplift, folding and’

_"i:é:ﬁ'l'f-ing-?%pfrgu-nf:erj;_a.i,n magni tude . -~Some -@-_ff‘gth,é..:ﬂ olds v:is! ible in Unit F

- to the south "of'Yuen&unm settlements a’réif_:i‘__thé Jura-type (i:;el broad

.sunclines and - sharp antlcllnes) This may bé due to the ‘presence of_an

- 1ncompetent formation (poss:.bly Unit C- or.perhaps ﬁsome other ‘unit not

a*

:;fecognj.sed ztat-f.hf.» _presenj; time). '{Vettleto_n (1965) consi;ders]— thaii _seiam_i'c
work south of -Yuendumu Settlement has indicated anomalies which may be due °
to t he presence--o{ e_;al‘t. He ﬂurthé—.fr congiders that a northward decrease
of Bouguer anomaly values‘.across the gaﬁne area is caused "ny ?he.nori:hward
sl'_Op'e of the floor of the Ngaliﬁ Basin to an axis situated néar-'-the outcropping
northern margine | _ |

Aeromégngtm data (Hartman, 1963) has indicated fise presence of
a.pproximateljr* 1-7,000 'féet of‘ sedimenfs s_outh- of -Yuendumu .Settlemen’b'. In
mich the same area there also a.ppears to be a complex horst ar graup of .
horsts.: - Hartman (1963) descnbes one feature (Anomaly . 8) as poas:l.bly
being due to a small 1§newa plug penetratlng. the section. This anomaly
appears t o correspond to ouj;c:jopi)i'ng basement appraximately hglf=§.§€gy'along
the Yuendﬁmulw‘faughan Springs roede.. . T A _

Fiavelle (196—6)' has shown by & regiom-_;l"gx"avi"ty survey of the Napperby
Sheet aren ihat there is a large negative gravity anomaly (-100 mgals), north
of Napperby:‘-Homestea_d, in aﬁ area of 6ut-croﬁpihg basement. Further north, in

the Reynolds Range area, it appears from the air-photographs that there is

a compiex‘ infolding of sediments and basement corresponding to a gravity

ridge. The: structure here may be similar to that of the northem margm of -
the Amadeus Basln. |
It is suspecteﬂ that on the northern ma.rg1n of the Ngal:.a Basin in .

the Napperby Sheet area, there is overth:n;stll;hg of basement over the

sediments. At & ch"ality'three' miles west of Napperby Homestead; where

there is thought -t_c‘)' be a folded thrust invdiﬁng_Unit_ A, the sediments-

dip beneath-the granitic basement rocks.- The regions where sedime'n{:al'y |
rocks are known t'o crop out in the southern half of ‘the Napperby Sheet

ares corresponds to a steep north-dipping gradient. There is no cqi'z;elation

between the _limits of the Ngalia Bé.sin indi cated by outcrop amd the bouguer

_anomaly map. This‘ may be due to the gravity: gmdient'being dominated by
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the presence of a le;_'ge_bogiy of grenite—or-it-ﬁ"ﬁ'my be due to c'omplex.--' s

overfolding or overthrust i_hg of ‘oee'emen_t"- onto _ the Upper Pro teroz oic: and

Palaeozoic sediments of the Ngalia Basin. Either explanation i"sﬁpg“é‘?*
in the Napperby Sheet. area.. In the Yuendumu aréﬂ%ﬁhe northern boendary
of the basin appears to he a nommal fa ult. =

Further work is likely to show that the Ngalia Basin has had a complex

etmctural hietory, posslbly ezmilar to that of the Amadeus Bae:l.n.

& CEDLOGICAL -HISTORY
!I'.he main events may be ‘eum‘ar'ized' as follows:-
1. Deposition of e_mep;ttes and luties in the.:pre-Cambrian
2e. ﬁegiona.l metamorphism, witﬁ metamorphiem: of 'the arenite.-lutii:e sequence .
to schlste, phyllitee, metaquartzites- etc. (Lower Prote:rozoio)
3¢ Injection of lerge igneous. bodies such as the Rock Hill Granite andi the
Napperby Granite- (Lower Proterozo:l.c) b P T B
4, -Aree probe‘bly above sea. level for ooneidbrable length of time, wlth eroeion
and penepla.nation ‘teking place during the Upper Pmterozoio .
5, Either marine or continental glacial eedlmente depoei ted in parbe ofﬂle
area (Unit A ) during the Upper Proterozoic - - . |
6. Thick sequence ef -merine sandstones :with .8 ome conglomeratee and eo'me
| lutites depoeited ‘over the enta.re baaln, .probably under ehallow ma:rine
conditions (Unit A) in the Upper Proterozcuc ' | 4 -
7o .Ma,]or earth: movements with folding of eedimente and posslbly aleo |
' ~ affecting basement in the Upper Pr.oterozeic-lower_ Cambrian. __A__‘:_'ea:_b_
reiaed above sea-level and eubeequently emded. _ | .
8. She.llow-water marine com':litione return- to the area in the Lower Ca.nibnm'_
| Units B, C, D and E were depoe:.ted in the Cmbrien-erdovician. Posaibly
some breaks in. sedlmentation during this- t:.me ‘but not recognized as yet. _
.. Major orogeny during the Devonian—Carbomferws with the deposi tion of a
| thick eequence of coaree continente.l deposite (Unit F) Strong foldlng
and probable feultinp: of the eediments and poeei'bly a.leo e.ffect1ng the

basement roclce.‘ '

10. The region :_remeineld oontinent_al ﬂlroug:out_;he Mesozoic, and Qeiﬁo_zoic
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FIGURE 1

Quartz overgrowths on rounded

quartz grains.
TS 65.66.0005 XN, x40

FIGURE 3

Sericite biotite and opaques
reﬁlabing plagiociase feldspar.
TS 65.66.0015 XN, x100

FIGURE 2

Cataclastic &uartzite
TS 65.66,0011 XN, x40

FIGURE 4

Twisted biotite altering to white
mica and iron oxides.
TS 65.66.0041A XN, x25







FIGURE 5

Poorly sorted pebbiy siltstone
with a "tilleid" texture.
TS 65.66.00428 XN, x25

FIGURE 7
Oﬁal_ceﬁent forming thin
coatings .on quartz grains.

TS 65.66.0047B  PPL, x100

“

FIGURE 8

Poorly sorted, well rounded quartz
grains in a proto-quartzite.
TS 65.66.00454 XN, x25

FIGURE 8

Irregular shaﬁed quartz grainé"
sutured together. .

TS 65.66.00484 - XN x100-
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