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SUMMARY

The effects of five deformational and metamorphio events
are distinguished in an area spanning the margin of,tﬁe Amadeus Basin
and the crystalline basement rocks (Arunta Complex) to the north. Of
these, the seoond (Dz)' third (DB), and fifth (Ds) aré major orogenio
events of probable ragiongl significance; they’oor:gspbnd respect-
ively to isotopio dates of about 1600 mey., 1100 m.y., and 400 m.y.

D, and D, are of local significance only.

1 4 ,
During D2, rooks within the Arunta Complex, some of them

of sedimentary origin, were metamorphosed to granulite facies in

the extreme northern part of the area and to amphibolite facies in
the southern part; the metamorphic grade was ocontrolled by a
probable greater depth of burial of the rocks to the horth. 4 major
deformed zone (Redbank Zone) ﬂéparatea the two metamorphic regimes,

and began forming during D The Redbank Zone is a major thrust-

2°
fault zone with upthrow to the horth, and ocan be traced within the
Arunta Complex for at least 350 km along strike. D2 deformation
is most intense in the Redbank Zone, where it produces a north-
dipping mylonitic foliation apd north=plunging reolined intrafolial
folds with strong axial mineral-orientation lineation; north and
south of the Zone the intensity of D2 deformation becomes progres-
sively less. Correlation of D, structures gouth of the Redbank

Zone is made difficult by the development of a D, migmatite complex

3
which is the result of a rise in geqthermal gradient in the area,

coupled with, and perhaps caused by, metasomatism and granite

intrusione

D, and D. took place before the deposition, in the

2 3
Adelajidean and the Palaeozoio, of the sediments of the Amadeus Basin,

D5, the Alice Springs Orogeny, affected both basement and covers

During D, uplift to the north took place along reactivated, steep



north-dipping faults u1th1n the Redbank Zone. These. thrust faults
penetrated the Heav1tree Quartzxte - the basai un1t of the Basin
sequence - and drove a wedge of basement With_an-attached veneer of
HeavitreefQua;tzife (Ra#orphck Nappe) for at least 20ﬂkm southgard

into the overlyihg shale.and dolomite of the'Bittef Spfings FormatiOn.

"5ediments above the Bitter Sprlngs Formatzon were til -ed into a

vertiocal attltude, but uere not overridden by the happe. Subsequently'
D5 stresses w1th1n the Arunta Complex were relleved by leeser ‘ '
movements which resulted in the fotmatlon of a fold—;hrustvcomplex
underlying the Razorback Nappe. ‘A.marked iinéar bféék_in outcrop
within the Apuite Goaplex and an intenwe gravity sisdisnt; wiich

are the major present-day features of the Redbank Zone, probably

result largely from Alice Springs Orogeny movements,



INTRODUCTION

Location of area

The Ormiston area is on the nérthern margin of the Amadeus
Rasin about 120 km Quat.of Alice Springs, and is contained approi-
imately between latitudes 23°15' and 23°45's and longitudes 1_:32_°-20'
and_133°oqu in the Hermannsburg i:250 OOOISheet area_(Figs. 1 and
2). Within the southern part of fhis,afeg, the oldéétiformationa of
the Amadgus Basin crop ouf; over the femainder of:thé afsa,
crystalline bgaement rocks underlying the Basin seﬁiments are
extensively developed.

The co-ordinates of localities mentioned in the text are

€iven in the Appendix.
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Figure 2  LOCATION OF PLATES 182

Access

The area c#n be reached from Alice Springs by good graded
roads which pass it to the north and south, but access is generally
poor within the region. The westward-tremding cliffs.and precipitous
slopes of the Chewings Range and the Heavitree Quartzite scarp can be
crossed only with difficulty om foot, and the outcropping basement
rocks are in general impassable to vehicles. Within the area of
basement rocks two disused tracks provide limited access for f§ur-
wheel-drive vehicles. One track extends from the old Redbank homestead
to North Ormiqtoﬁ Gorge; the other crosses the Heavitree Quartzite
scarp at Boggy-nole Bore ﬁast of the area, énd follows the Alice
Valley as far as the southeastern emtrance to Ormiston Pound.

Elsewhere access is only by foot.
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Three physiographic reglons extend westiward across the -area.
The northernmost regxon constitutes part of Burt Plaln, wh1oh beyond
the study area is very extensive to the nqrth., Tbe_plaln has a low 3
relief, and lies about 600 m above sea'ievel; it‘isvcémposed of
alluviél oufwash and some windblown aahd. ,Mount H#y”#nd Mount
Chapple form steep-slded isolated rldgea which rise out of the: p1a1n '
to & height of up to 1230 m (Mount Hw). |

Burt Plain is bounded on the south.bx a sharp, west-
northwest-tirending linear scarp which markslthq:northern edge of
the main outcrop of hase@eht-rooks and the boundary of:a new
physiographic regiqp which extends south as gar‘as;the Amadeus Basin.
This region is hilly (average height 760 - 900 m) and contains small
alluvial pockets of limited extents A quartzite unit within the
basement forms a steep wesi-northwest-trending ridgg,’the Chewings
Range, which rises in'Hoﬁnt Giles to a height of 1280 m.

The Heavitreé Quartzite forms.a major scarp across the
whole area, and marks the northern limit of the third and southernmost
physiographic division. This division is characterized by low but
sharp ridges separated by long narrow.valleys and is developed upon
the basal, predominantly arenaceous units of the Amadeus Basin
sedimentary sequence. The height of;thé region is 670 to 760 me

‘The hiéhest groﬂhd in the whole area is dgve;opgd.on the
residbant Heavitoee Quartzite, which rises to 1212 m in Mount
Razorback and 1327 m in-Moun@'Sondqr..: |

Thg main drainage.in the area ie‘soufhuards into the Finke
River via.its tﬁo ma jor tributaries,~0rmistbn aﬁd'Davenport_cre;ks.'
Ormiston Creek outs through the Heavitree Quartzite scarb ih two
deep gorgeg called -the North and South'Ormiétpn Corges.: Similér,
though,ewaller, gorges allowrCraufprd,_Redbank, and‘Rockybai Creeks -
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tributaries of Davenport Creek - to pass through the Heavitree
Quartzite ridge,

Climate<gﬁd developmént

The climate in the area is arid, with an annual rainfall
avgraging 250 mm a year., Permanent surface water exists only in
isolated watefholes in deep gorges where the major cfeeks cut through
the scarp of the Heavitree duartzite, and iﬁ a few small springs along
the foot 6f.the Chewings Range.

In the north of the study area the southern part of Burt
Plain has been developed for cattle grazing on Narwietooma, Milton
Park, and Hamilton Downs stations. In the aoﬁth-of the area, the
ppectaoular gofges'in the lac&onnell Ranges are exploited as.a
tourist attraction, and a small lodge at Glen Helen caters for visitors.

Ormiston Pound is gagetied by the Northern Territory
Administration as a Wildlife Reserve, under the care of a Ranger
based at South Ormiston Gorge.

Previous investigations

Comprehensive reviews of early exploration and geologiocal
study in central Australia have been given by Forman, Milligan, &
McCarthy (1967) and Wells, Forman, Ranford, & Cook (1970). In this
section only the most important early regional work will be mentioned.

Reconnaissance of the Macdonnell Ranges was made after the
opening up of the region with the comstruction of the Overland Teiegraph
bine in 1887, and the discovery in 1887 and 1888 of commercial gold
and mica deposits around Arltunga and the Harts Range, east of Alice
Springse. Notab;e among the early published accounts were those of

Chewings (1891, 1894, 1914), the firet-gaoiogiat to enter the area,
and Tate & Watt (1896), geologists with the 1894 Horn Expedition.
These workers-reOOgnised thatlthe west—-trending Macdonnell Ranges

were developed on the basal units of a large sedimentary basin, which



rested unconformably upon a crystalline baseméntféutcroﬁpﬁng 
extensivély tb the north of the Rﬁngeg; Hithin-ghelbasement foéks,_
Chewings identified the duartzite df-the.éhgwings‘ﬂange; and- thought
that it repreeénted an infolded'deformed ééui&alent of the basal
quartzite membér of the ba@in sequence. |

The first acoounts of more 6omprehéneive studiep on fhe
geology of the fegion were those of ChewingS'(1928,-1935);”and Mawson
& Madigan (1930; the latter authors named the crystalline basement
rocke as the Arunta Complex. The Harts Range area of the Arunta
Complex was studied in detail by Joklik (1955), who also defined
and named the two lowest units of the overlying basiﬁ'aediﬁénta.as
the Heavitree Quartzite and the'Bitter.Springs Limestone (subsequently
renamed the Bitter Springs Formation by Wells, Ranford, Stewart,

Cook, & Shaw, 1967). The basin itself was called the Amadeus
Geosyncline by Hossfeld (1954), but following Condon, Fisher, &
Terpstra (1958) it has been known as the Amadeus Basin,

The first geological mapping and comprehensive description
of the area oovered by this report was that of Prichard & Quinlan
(1962), although these authors were primarily concerned with the
Amadeus Basin, and their interpretation of the.Arunta Complex Qas
based almost'entirely upon air-photo examination. Prichard &'Quinlan
commented on the qtructﬁre of Ofmiston Péﬁnd'uheie the west-trending
Chewings Range turns sharply northward and coalegces wiﬁh a northeasterly
spur of the M;;donneli Ranges to almost completely enclose with steep
cliffs an area of 63 km2. They considered thatvthe Chewinga-Range
Quartzite is equivalent to the Heayitree'Quartzite,pbuy'feoordgd'the
view (M.A. Condon, pers. comm. inp Prichérd & Quin;én;-1962) that
there might bé'a strong stfﬁcturél discordance between the.two
Quartzites to thelhorth §f Mount Giles.

In 1964 the Bureau of Mineral Resources (BMR) compiled the



Hermannébﬁrg 1:250 000 geologioal map Sheet, and the geology of the
Sheet érea, which includes the Ormiston regibn, was described by
Forman et al. (1967) and Quinlan & Forman (1968). Within the Arunta
Complex these authors ﬁade only widely sqé££ered fieid obeervétions,
and interpretation was based largely on air-photo study. They deter-
mined that thé_Chewing§ Range Quartzite was older.than the Heavitree
Quartzite, and noted an unconférmity between them at Ormiston Pounq.
Between Mount Rasorback And'Mdﬁnt Giles, Forman et al..(1967) inter-
preted the basement and.oover as being folded in two large basement—
cored southwards—directed nappes, together oompriéing the Ormiston
Nappé Complexj the upper nappe was named the Eazorback-Nappe, and
the lower nappe the Ormiston Nappe. A4 similar, though more extensive
nappe complex, the Arltunga Nappe Complex, was identified by Forman
et al. (1967) east of Alice Springs, and Stewart (1967) described a
smaller nappe, the Biatherekite Nappe, which involved both basement
and cover rocks south of Alice Springs. Thése nappe strﬁctures along
the northern margin of the Amadeus_Basin were assumed by Forman (1966)
and Forman et él. (1967) to be the result of a sihgle event, the
Alice Springs Oregeny. The Orogeny Qas thought to be coeval with
syntectonic features, such as unconformities and thick mqlasse—type
sediments, in the Upper Devonian to Upper Carboniferous Pertnjara
Formation of the Amadeus Basin (Jones, 1970, 197R2); this correlation
is consistent wifh K-Ar dates of 358-322 m.y. on micas from deformed
.recrystallized Heavitree Quartzite and Arunta Complex'rocks in the
Arltunga Nappe Complex (Stewart, 1971). .

A regional gravity traverse acrosé the northern margin Qf
the Amadeus Basin was made by.Marshﬁll & Narain (1954), and a Tregional
gravity survey of the_whole.baain and surréunding area was subsequently
made by BMR (Langron, 1962; Lonsdale & Flavelle, 1963). These surveys
show a deep gravity trough (down to =145 mGal).over'the northern margin
of the Amaéeus Basin, and a gravity high (up to +40_mGa1) between the

f



Amadeus and Ngalia Basins to;thq n§rth of'ihe:grea. A stéep
gravity gradientbuith'a ma;imum value_in the Héfmannsburg.Sheetv
area of 6.5 mGal/kﬁ”separétes theée anomﬁlies. This gradient is-a
iinear»feﬁtﬁre'which san- be ¥faoedeestﬁafd'fof'alﬁogt'500>km aionE‘
strike parallel to ihe ﬁorthern margin of the'Amadﬁus:Basin, althoﬁgh
east of Alice Spripgs the gradient weakens and apbea;a to'beJqffaet
to the north. The gravity gradient is located wifiin the Arunta
Complex 20 to 40 km ﬁorth of the northern margin of:thé Amadeus Basin,
The commencement of the steep gradient corresponds approximately to
the edge of the main outcrop of basement rocks, where théy abut with
a marked west-trending 1in§nr break in outorop agiinst'the alluvial
plains to the north, The regional_gravify pattern waé'disoussed by
Wells et al. (1970), who concluded that the density contrasts between
the Amadeus Basin sediments and the outcropping basement rocks are
not sufficient to explain the observed gravity contraét between these
areas; following Marshall & Narain (1954), they proposed a linear
zone of crustal upwarp between the’Amadeua and Ngalia Basins to
explain the anomalies, In a review of the geology of central
Australia, Forman & Shaw (1973) correlated the steep-g:avity gradient
with a proposed west—trending belt of retrogressed (greensqhist faocies)
rocks within the Arunta C&mplex. They suggested that this zone
represents a north-dipping'thrust-fault_zone forﬁed during the Alice
Springs Orogeny, and that granulite -facies rocks which outérop to the
north of the zone in Mount‘Hay and Mouﬁt Chapple represent basal
crustal material which ha§ been brbught to the qurfa@e By fault
movement . | ) |
F'Forman et al. (1967) definedJ{ﬁg Afuhta'Orbgehy as that -

event which folded and metamorphosed the.kfﬁnté Comﬁlex before the

deposition of the Heavitree Qﬁartaitg, and Forman subeeQuently

redefined it (in Wells et al., 1970) as the main metamorphic event



before the deposition of the Warramunga Groﬁp'in'the Céorgina Basin
" region to thé nértheast of the Arunta Cbmplex. Howevef, Forman pre-
sented no evidence to.demonsfrate that one aiﬁgle widespread isochronic
metamorphic éVent'can.be identified within the Arunta Complex,.and

in thé absence of comprehensive regional knowledge of the Arunta
Complex, the Arunta Orogeny remains somewhai obscure. _In a recent
déécription_of the geology of fhe Arunta Complex, Shaw & Stewarf (1973).
did not use the term Arunta Oroéeny, and divided the complex into
three rock groups based on'metamqrphié faqiés; however, they.
emphasized that_the ages and stratigraphic relations between and
within these groups are largely unknown. Shaw & Stewart (1973)
reviéwed isotopic ages which have been publiéhpd from the eéstern

and northern parts of the Arunta Complex, and showed that a widespread
isotopic event_occurred at about 1700 m.y. Mahy yoﬁnger dates than
this have been published from the Arunta Complex (Hurley, Fisher,
Fairbairn, & Pinson, 1961; Riley, 1968; Stewart, 1971); meny of
these are interpreted ﬁy Shaw & Stewart (1973) as indicatiné wide-
spread reeetting during the Palaeogoic Alice Springs Orogeny.

Since 1966 detailed field examination gnd mappiné have

been undertaken by BMR on the basement geology and basement—cover
relations in the Arltunga region to the east, and the Ormiston region
to the west, of Alice Springs. The results in the eastern area
(Forman, 1971; Shaw, Stewart, Khan, & Funk, 1971; Khan, 1972)'
provide much detail on the Arltunga Napbe Complex, but iittie addit-
ional information on the geology of the Arunta Complex., Preliminary
results of fhé writer'g work in the_western area_have élready been
reporéed (Mar joribanks, 1972). | |

Organization of the survei " . o

.Bgoause of the lack of any préviqua detailed:geologioal

knowledge of the area, and the scale and inter-relations of the



st?potureo ocouryjng wifhin it, it wos necessary jo undertake the
geological mapping of a fairly 1arge aregr£Otailihg'about.2060 kmzo

The groator part of the area lies within the Herﬁannsbu;g_1:100 000
Sheeat area, but rocks lying to the nojth and.ﬁest_of thé-Sheot margins
were aloo_invqétigated_ond mappedo__ | |

Mapping was carried_ont uaing:ZX enlargod'blaok and white
aeriai photographs at a socale of 1;23'556§ fhe géologioal information
being transferred to corrected liﬁo;oompilation-overlays, and sub=
sequently feduoodfphotographioally 10 a scale of 1346 500, A geological
map of the whole a:ea.ét-this scale is_preoented as Plate 19 In
areas of greot structural ocomplexity a;oﬁnd Ormiston Pound and. the
Chewings Range, more detailed mepping waghdone.uaing 4X snlarged
aerial photographs (1:11 625)3 a map of the northeastern corner of
Ormiston Pound is presented at this scale as Plate 2.

It ves not possible in the time available to map the rooks
of Mount Hay and Mount Chapple in the.north of the area, but for
completeness in understanding the regional geology, they were briefly
examined in the field and will be described in the text,

In recording struotural information on the maps, no
attempt was made to classify the various foliations or lineations
according to & time sequence; and the symbols used are descriptive
only, In addition, Plate 1 contains no interpretative structurel
symbols,-suoh as fold eaxial—plane traces, for basement rocks. This
information is given in é%ruotural-maps within the textg
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BASEMENT ROCKS

The Arunta Complex is divided into four Approximately west-
northwest-trending zones (Fig. 3) which are distingﬁished from each other
on the basis of their distinctive lithology,vhetamérphic history, and ‘
structure. Rédbank Zone is tbmpoaed 6f dynatically metamoréhosed rocks°
it separates dominantly granulite-facies rocks of Hount Hay/lount Chapple
Zone to the north, from amphibolite-faczes gneiss, metasediments.
migmatites, and granite in the Orniston and Chevings Range Zonea to the
aouth. Rocks south of Redbank Zone have been affected by two distinct
metamorbhic events. Struétures'aseociateﬁ with the older event are
dominant in the Chewings Range Zone, whereas thé yoﬁnger event which formed
an extensive migmatite complex_charabterizes the rocks of the Ormiston
Zone.

The boundaries.betweeivthe zones are generally either grad-
ational or not equaed. and hence are diff;cult to locate precisely. Thq
éontact of the Ormiston Zone with the adjacent anes is the migmatite
frogt.. This contact ié gradational, and its poetqlated position is sbme-
what uncértain. Itvia represented in Platq 1 asva line which éeparates
areas in which the dominantvrocks are typical of the Redbank or Chewings
Range Zones, and areas im which the effects of granitizatioﬁ and associ-
ated struéturea predominate. It is a boundary which cen be fairly readily
located on aerial photographs as it marks approximately the limit of woll

developed foliation in these Zones.
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The following description will begin with the Chewings
Range Zone, as in this Zone the most complete,; easily interpretéd
structural and metamorphic record is preserved,

Chewings Range Zones  lithological units

Felsﬁojggeisa

The oldest rock exposed in the Chewings Range Zone is felsic
gneiss which underlies the metasediments and crops out to the north and
south of the Chewings Range,

In the Eastern Pound the gneiss_ié leucocratic and coarse-
grained, and contains about 10 peroent mafic minerals. Towards the
eastern part of the Zone the gneigs'beoomes finer=grained,and contains
a greafer proportion of dark minerals. In places the gneiss is compos—
itionally layered, but generally the mafic minerais are scattered
throughout the rocks in elongate plate-like aggregates up to 3 om long.
The aggregates are composed prinoipally of biotite, and give a well
marked foliation to the rockj their elongatibn defines a strong
lineation. <The rook generally is only slightly fissile, and weathers
into massive tor-like outorops,.

In typical specimens the gneiss is composed of 60 to 90
percent quartz, oligbclase—andesine, and potash~feldspar in about
equal proportions, The remainder of the rock consists of biotite,
muscovite, and accessory opaque minerals and zircon, The quartz and
feldspar have a generally granoblastio-polygonal texture, but show
a Blight elongation parallel to the foliation. Biotite and muscovite
have a marked preferred orientation parallel to the foliation and
lineation, and are generally interstitial to the other minerals., Rare
large microoline grains in the rock have irregular contacts, partly

enclose other minerals, and appear to be of later growth.



-12-

Pelitic and semi-pelitic sohista

Within the felsic gneiss, and sharing its foliation and
lineation, are.numgrbue thin layers of quartzité,Amica—Béhisf, and,
less commouly,»amphibolite; The layers are up to 1 m thick, but cannot
usually be traced very far along strike, However, the ééhists of the
Chewings Range occur in a large synformal inlier upon the gneiss,-and
their outcrop is continuous and.easily mapped, <They are dominantly
quartz-biotite schist, bﬁt contain numer§ﬁe thin layers of biotite—
schist or quartzite. In places (as at Locality A) the schists contain
abundant euhedral_almandine crystals to 3 mm across, and:iﬁ other places
. (Localities B and C) ocontain euhedrai staurolite or hematite crystals.
In3thé semi-pelitic rocks thé foliationvis marked by altgrnating laminae
up to 1 mm thick_pf guartz—rich gnd miog—rich 1ayers.  A prominent
lineation on the foliation surfaces is caused by aiternating streaks
of bio;itq;rioh and quartsz-rioch material. Both the dominant goliation
and iineatioﬁ.in the semi-pelites and pelites are parallel to those in
the undgrlying felsic gneiss. | |

The mioro=texture of the pelites and sémi-pelites'is very
similar to that of the ad jacent felsic gneiss. Quartz,and'féldeﬁar
are slightly elongﬁfed parallel to the foliation, but have a generally
grahoblaétio-polygonal texture. Biotite and musocovite h;ve a strong
preferred orientation parallel to the'struﬁtureé'in the. rocke.
Chewings Range gggggsito' _ ‘ |

This unit rests with a sharp_cbptact upon the undérlying
ééhists; It is very resistant, and its 6utorop'ie'marked by éteep
slopes - high ground to fﬁrm the Chewings ﬁ#ngo. Within the underlying
semi-pelitic rocks, thin quartsite layers become more abundant, and the
schists more quqrti—rioh, as the contact with thé'oveflying main

quartzite unit is'apprbaohed. In addition, the.lowermost‘feu metres

of the Chewings Range Quartzite contain abundant muscbvité and biotite,
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commpnly diétributed in thin mica—schist layers which par#llel the
foliation of the uhderlying-rqckso

' The.Chewings Rahgq Quartzite isva'massiVQ coarsé—grained.
very pufe metéqugrfziteo Its te?ture‘is‘granoblastiﬁ with polygongl
quartz grains enclosing dimensionally oriented laths 6f'muscoviteo Along
its northern and southern margins the quartzite has a fol1at10n def1ned
by small aligned muscovite flakea and by a 1ight=grey/dark=grey colour
layering and slight quartz—grain flattening. A lineation on this
surface is usually dgfined by elongation of quartz gréins and muscovite

laths; but is often difficult to see in the field, The foliation,

. except over small areas, is parallel to fhe foliation in the underlying

schist and gneiss. The 1ineation is likéwise'para11e1~to the dominant
lineation in the umderlying rockso.

Avay from its marginsl sones, structurgs other than jointing .
within the Chewings Range Quartsite are diffioult to identify. Yhis is
partly because the quartezite becomes very pure avay ffoﬁ.ité lower
margin and muscovite laths are nbt present to help define the foliation
and lineation, In addition, the exposed quartzite surfaces across the
crest of the Cheqings Range have undergﬁnq extensive supérficial mobil-
ization and redeposition of silio;sl this ueathering.pfocess has to a
large extent obscured all undeflying structures,.

Pegmatite and dolerite keg

Numerous irregular pegm&titg sills and dykes associated with
the Ormiston Pound granite ocut all the rock units in the Zone, and are
themselves cut by a suite of dolerite dykes. The pegmatites inorease
in abundance westvard towards the maréin of the granite, and die out
towards thée eastern part of fhe Chewings ﬁange Zone, Their intrusion
is generally conﬁrolied by the pre=existing foliation of ‘the rocks.

A suite of dolerzte dykes to 8'm wide cuts all the rocks of

the Chewings Range Zoneo, The dykes trend northward 1n the eaetern and
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southern parts of tﬁe Zone, and narth-northeast in the ﬁqrtheaetern
part. They boseess an.ignéous texture and, where epréed, have

. éharp chilled confacts'against”the country roqk; The dolerite dykes
.are the youngest rocks seen in the Zone. Oniihersouthern margin of
the Zone, they are truncated by the unconformity at the base of the
Heavitree Quartzite.v They thus antedate the depositionicf the
Quartzite and the Alice Springs Orogeny deformation. Because_of this,
the dykes are useful time markers, and help to distinguish between
Alice Springs Orogeny folds and earlier fold phasés Wifhin the Zone

(see Page 63 ).

Original nature of the Chewiggs Ranse Zone rocks

The dominant structures and textures of all the major rock
groups in the Zone result largely from a single widespread metamorphic
events, The metgmorphism has qblite?ated all préeexistipg structures
whidh might indicate the original nature of tﬁq rocks, The compdsitions
of the pelitic, semi=-pelitic, and quéitzitic rocks of the Chewings Range
indicate that they were derived from mﬁdatone, sandetone, and
orthoquartzite. lhe present regional contact between the major units
must represent the original bedding contact, although it has now been
largely transposed parallel to the axial plane of at least one phase of
tight folding.

The composition of the felsic gneiss is oompatible with its
derivation frém either an older granite or felsic gneiss, or from a
" thick bed of feldspathic. sandstone, Ip the former ﬁo&el, the gnéiss
would fepresent a basement upon which the ;edimentafy.rocks of the
Chewings Range were laid unconformably. A sedimentary origin for at
least part of the felsic gneiss is thought likely, becausé of the common
occurrence of thin pelitio or quartsitic layers within'it. In addition,
it seems unlikely, if there was an unconformity, that the'deposition of
the Chewings Range sediments would commence over arlarge area with a

thick sequence of shale rather than an arenaceous or conglomerate unite



Chewings Range Zone: deformational and

metamorphic history
The effects of at least three and probably four phases of
deformation can be seen in the history of the Chewings Range Zone
before the Alice Springs Orogeny. |

In the following description, for brevity and convenience of-

reference, abbreviations are used to denote the phases of deformation (D),

folding (F), s-planes (S), and lineations (L). Numerical subscripts

indicate a time sequence:

Pre~Chewings Phase eeccccee D1, F1, 31, L1
Chewings Phase sececee D2. Fz' 52, L2
Ormiston Phase vevecece D3' FJC 83' L3
Mount Giles Phase ®ecccoe D4, F4, 34, L4 .
Alice Springs Phase eececee D5, F5| 35' L5

Of these events, D2, D3, and D5 are widely developed outside the

Chewings Range Zone, and are separated by oonsiderable periods of time.
D1 and D4 are only recogniged within the Zone and may have no regional

significance,

Pre~Chewings Phaae

Evidence for this Phase is preserved only in rocks marginal
to the Chewings Range Quaftzite. In these areas abundant F2 folds are
defined by thicker quartzite layers and by the folding of a foliation
in the main quartsite unit parallel to that layerihg. The surface
defining these F2 folds is labelled 31. In the pelitic schists and
felsic gneiés, S, has generally been destroyed by the pervasive F,
axial foliation (82), but its former presence is indicated by a strong
streaky mineral-oriéniation lineation upon 52’ which is parallel to
ad jacent F2

fold axes. At one locality (T), an intrafolial fold (F,)
lying within S, has been refolded by an F, fold (Fige 4)« At two other

Localities (F and G), a lineation upon si. defined by a fine mullion
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structure and miperal elonggtion, has been'fef01ded;by Chewings Phase
folds (Fz).' Thie lineation is probably Ly al't.hough it is id,gntica.l
to the similarlyvdefinedlenstr@éture. th:é no refo}ding relatiéns
are availgble, it is impossible to assizn theée lineations Qith
certainty. Chewings Phase folds are very commonly developed in the
Zone and are almost invariably accompanied by a strong axial lineation
(Lz). As th.éets'of.such lineation are rare, it N ——

ma jority observed and measured belong to L

2.

W l\('“}\

\yu '\

Fig. 4. F» and F, folds in the Chewings Range Zone.

A. Fo intrafolial fold. S| marked in pelite by trains of quartzite mullions

paraliel to fold axis. Locality S

)

el { "

B. Tight F; fold refolded by Fo fold in-light- grey dark- grey fmely banded basal
Chewings Ronge Quartzite. Locality T. RERTT .
RECORD 1975/13 §

In the limbs of,Fé folds, S1 has been generally transposed parallel
to,Sz, and-thé resulting surface is a 00mposité's1-52 structure.
Because of the obliterating effects of the Chewings Phase and

its associated metamorphism, the metamorphic conditions during D1 are
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difficult to deduce., The evidenoe suggzests that during D1 an
earlier surface, possibly sedimentary layering, was transposed parallel
1o a strong foliation, S1, The oufcrop pattern of the rock units can

be adequately explained in tex“ms"of,l)2 to D, structures, and it is

5

probable that the Pre-Chewings folds were never extensively.developed

in the Zone, and did not affect the major outcrop pattern.

Chewings Phase

Small Fz folds, defined by S1, are abundant in the margins

of the Chewings Range Quartzite and in the adjacent schists. In the
Quartzite, S1 is the dominant surface and 82 (the F2 axial piane
structure) marks a prominant intersection lineation (L2)'upon it (Figs 5).

In the pelitic and semi-pelitic schists, 5, is the dominant surface and

2

S1 is preserved only within intrafolial fold noses or as trains of

quartzite mullions (Fig. 44). In the schists, L, is parallel to F,

2

axes and is defined by a mineral streaking lineation upon S In the

2.

felsic gneiss, S1 is not preserved, and hence no F2 folds were observed.

In this rock type S, and L, are defined respectively by the gneissic

2 2
foliation and by the mineral streaking lineatiom upon it.
The metasedimentary rocks of the Chewings Range lie within

a major F_—synclinorial struoture., Because of secondary silicification,

2
details of the major structure can be seen only where it affects the
main quartzite-schist contact. lhe contact is so folded as to define

large F, folds which can be clearly seen, for example, in Plate 1 or

2
in Plate 3f2° The lgrge F2 folds on the northern gnd southern margins
of the quartiité have opposite vergences and.indicatq that tﬁe ﬁajor
structure of the Chewings Range is synformal, |

A1l the rock units of tﬁe Chewings Range Zone, except the
pegmatite and doleriteﬂdykosg_ueré qupleteiy :ec;yétallized by meta-
morphism which Qaa at least partly coeval with the Chewings Phase 6f

deformation. This metamorphism resulted in the growth of oligoclase-

andesine and, at a few scattered localities where the composition was
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guitable, alpaﬁdine, staurolite,.and hornblende;r These minerals
characterize the Alpan@ine—tmphibolitQ:faéies,Qf regional metamorphism
(Winkler, 1967; 'rurner; 1968).

~ During this metamorphism, minerala crystallized parallel to
the axial structures of Fz However, the_geperally granoblastic-
polygonal texture of the quarte and feidspaf 1ndiéates that crystall-
ization of these minerals probably continued after the regional stress
had waned (Spry, 1969; Soper & Brown, 1971), or that the rocks were
affected by static metamorphism during a later event, perhaps at the
time of videspread migmatization outside the Zone. Gemeral recrystall-
ization at the time of the late migmatizafion does not seem likely;_as
.a-sample of the felsic gneiss yiel&a ; total-rock Rb-Sr age which shows
no 8ign of any modification by the migmatite event (Harjoribanks_& Black,
i974). However, a mineral age from the same sample of gneiss was reset
during the migmatigzation, illicating that the tempe;ature was raised
within the Zeone at this time.
Ormiston Phage

The westerly treﬁd of the Chewings Range extends for at least
70 km east of the study area. Immediately west of Houﬁt Giles the range'
swings sharply throuéh 90° to strike northward. This swing in strike:
defines a large fold called the Eastern Pound Fold, which refolds D2
atrqctures. ‘The gneiss to the south of the Range is not affected by
this fold, and continues its westerly trend across the aouthqrn part of
Ormiston Pound. Tﬁe gap between‘the unfoldeq gneiss and the folded
Chewings Rahge metasediments is océupied by the Ormiston Pound granite.

The axial-plane trace of ;he Eastern Pound Fold, defined by
the folding of 82; trends east-nortéeast, but has a sinuous outcrop due
to the effect of D, deformation (Pll 3.2). The Eastern Pound Fold

4 |
becomes less intense towards the eiﬁt, and cannot be distinguished 5 km
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 east of'Hotnt Gilés.,_Axial-plano (S ) and linear (L ) structures.

assoc1ated with the Eastern Pound Fold are not widespread and are -

difficult to distinguish in the field from later structures. In the

core of the largo fold, small asynmotr;c_F3 fqlds_facing north or |
northeast refold S, and S, surfaces. The F3 fold profttqs teive o
gimilar-atylé'geomotry, and, where affgcting quartzite layers,
chafacteriatictlly have thin quartsz-segregation veinlets parallel to
their axial planes. Thef ;efeld L2 so as to distribnte it on a plamar
surface (Fig.'S). In schistose rocks 83 is défined‘5y4a_trenulation
cleavage.__ln‘the gxial‘regiong pf_F3-£o;ﬂs?_quartt, muscovite, and

biotite have regrown parallel to the fold axes, éndfdefine a faint

mineral-orientation lineation (L3)'

~ Alemg the southern margi;.bf the Chewings Ramge Quartzite,
to the south andvsouthvest of Mount Giles;’many distinctive small F3
folds cam be seen. Hére, in the quartzite, S1 is génerally near-
vertical and west;t?ending; and is cut at a very low angle by a strong
penetrative 82 clgavage 80 as to define an interqection lineation (Lé)
on Si. In many localitios L2 has bebn strongly felded by movements
which do not, or only very slightly, fold S (Figa. SA and SC)
faint mineral-orientation lineation éarallel to the trace of S3 on
S1 is also developed. _
The Ormisten Phase is thought to be coeval with migmatization

and granite intruéion widely developed outside the Zone. The arguments

in support are as follow:

1. The simplest model ftt the formation of the
Eastern Pouid'Fold is qna vhichitupposgﬁ tpat~
“the Ormiston Pougd.gr;nite was intruded 40
the area betvoen the unfolded felsic .

gneiaa and the folded Chevings
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Range metasgdiments at the time of fold

formation; foroeful intrusion of the granite

was responsible for the folding.
2. In folds associated with migmatization-in the

.Ormieton Zone, small-scale locélivariation in the

a~movemeht direction, and the internal deformation

of pre-existing surfaces without foldiﬁg of the

surface are common features. Such a folding style

is also developed during D3 in the Chewings Range

Zone,
It has already been shown that during the migmatization
'event the temperature in the Chewings Range Zone rose sqffioienfly to
redistribute the Rb-Sr isotopes in the muscovite in a sample of felsic
gneiss, and th@t the textures of the rocks of the Zone may_have been
modified, In addition, quartz, biotite, and mpsoovite began to

recrystallize locally parallel to the axial structures of D, folds;

_ 3
the large irregular miorocline crystals within the gneiss may also
have formed at this time. However, the extensive flow;folding and
granitizafion which completely modified the older gneisses outside

the Chewings Hange Zone are nowhere developed.

Mount Giles Phase

Folds belonging to the Mount Giles Phase are abundant, and
rouf on all scales within the west=trending outcrop 6f the Chewings
Rangg metasediments., North of the RangéY where 82 has a northerly

strike, D
' 74

rapidly dies out, D4 struotur?s were not observed within
the felsio gneiss., South of the Range, D4xstruotures can be traced

' - 4
across the schist gone into the ad jacent gqaiss, but the folds become

mach more open,'and disappear with distancgifrom the Range. Major F4

] ‘

folds can be identified by their effect on [the westward-trending outcrop

of the Chewings Range. Six such major F, ttxial traces are shown in Plate 3.2.
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Fig.5. F3folds in the Chewmgs Ronge Zone,
A.  Unfolded S, surface; internal deformation marked by dlstornon of intersection-
lineation Lp. Basal Chewings Range Quartzite. Locality U.

- B.  Open similar fold in well foliated basal Chewings Range Quartzite.

Lineation upon S (L2) distorted to lie on plane. Note quartz- segregohon
veinlet parallel to axial plane. Locality V.-

C Tight F, folds refolded by F3z. The a-movement direction for Fy lies within S,

(compare with 5A).Quartzite oner odjocent to Chewnngs Range Quortz te.
Locality W.

T M(PNI16S
RECORD 1975/13 _



I’ e I

-2 -

.F4 is rélati§ely open, and hés an-agymmettic profile with
the steep limb facing_sdﬁth:bt aouthvéét,i Ifthas,#.genéral parallel-
" style fold geomefry,'and:in well foliatedqucké_shbys long straight
:iimbs éﬁd nérroﬁ'hihge-areéé”(Fig;‘éA).-:Norpgw'mihéfa}-gfowth accoépanied
the Mount Gileq deformational phnse.r.S4 ié defined in pelitic and.semi_
pélitic rocks-bj a cremulation cleavage, and in the Quértzite by rare
fracture CIoavagé.whidh may show slight divergenf fénﬁing around the
fold hinge. |

Along the northerﬁ margin of the Chewings Raggp, Fz.and F4 are
very nearly'coax;al! glthough in detail L2 ig fo}ded a;oun§1F4 hinges.
On the SOuthern margih of the Chéwingg Bange there.is:a wider divergence
between observgd ?2 énle4 axial‘Qifgotions,vapdez'ié d§stributed 1o a

greater extent by the later folding.
£ o : '

Fig. 6. F4 folds invthe' CheWings Range Zone. - . :
A. Well foliated basal Chewings Range Quartzite. Locality X.

B. So surface in pelites containing abundant quartzite lenses, niulliq‘ns,-ond 'isoldt'ed
Fo fold closures, refolded by F4q folds. Locality Y. . o meeines

RECORD 1975/13 )
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Positively identified D3 structures were not seen affected by

D4. However, the later age of D4 is demonstrated by the changing angular

relatidn between the trends of S and.sz from north’ to south across the

4 _
. area (Pl. 3.2)e On the southern limb of the Eastern Pound Fold (F3) where
S, trends westward, S, cuts across S, at an acute angle. As the 5,
swings northward, S4Vbecomes inoreasingly parallel to it. ‘hus the swing

trend'

in strike of 82 around the Eastern Pound Fold must haQelexisted beforas
superimpositibn of the D4 sfruoturas. |

The southward decreasplin intensity of D4 structures éan be
explained by supposing that during the Mount Giles Phase the thick
synformql keel of quartgite of the Chewinga Range acted as é competent
layer in a less competent medium an@ reaoted(to_étreﬁs by budkling,
whérégs the adjacent incompetent material, away from obntacf effécts,
deformed homogeneously (Ramberg, 1961; Raméay, 1967)« North of the
Range, homogeneoue deformation was aided by the fact‘that the pre-
existing 82 foliation lay parallel to the principal flattening plaﬁe
(the S, surface) during the Mount Yiles Phase.

It is possible that the gentle curve in S, across the

4 S
Chewings liange (Pl. 3.2) was caused by the Alice Springs Orogeny (DS)'
but the lack of any effect of such movements on the linear dyke swarm
which was intruded between D, and D; is then difficult to explain. The
curvature o'f'S4 probab;y resulted from either inhomogenepus strain

during D4 or from a further deformatiqnai episode between D, and the

4
time of dyke emplacement. Inhomogeneouslbtrain, caused by the different
competencies of the quartzite and adjaoen% schist and gneiss during Dys
is thought to be the most likely explanéfion. V

- Chewings Hange Zone: structural analxsi&
For the purpose of analysis the| Zone is divided into eight
Domains whose boundaries are shown in Plala 3.,1. The axial-plane traces

of the major fold axes are shown in Plate \3.2.
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-trend1ng limbs of major F3 folds, and outslde the area affected by D

Domain F. . Bffects of post;D

DB

Domaine A and H-both lie on the north=~trending or northeast-

4

_ 52 and L2 in theae Domains. are deformed malnly by folds of Allce Springs

- Orogeny (D ) age, Domalns A and B are henoe deecrlbed later.;

Domains B, C, D, E, and F are defined so that eaoh Domain shows

a constant attitude of D4 axial lineation (L4)." The attitude of L, at

any point ie controlled by the orientatiqn of-S4-and'the:orientatibn of
the dominant foliation (s, or 5,) at that locality before the Mount

Giles Phase, The Domains thus rebreseht areas aofoes which thé attitude
of S,/8, to s

_ﬁas apprbximately conatant at the start of D4; As S, was

folds (principally the Eastern Pound Fold) before

"
distributed by large 1_1'3

Dy the Domain boundaries are largely oontrolled By_the position of the

rocks on the limbs of the F3 folde. .

Orientation data for the struotural élements'of D2, D3, and.u4

Phases are presented in Plate 3, The Domains are described in sequence
from north to south, using the nomenclature of Turner‘&'Weiss (1963) .

o deformation in this Domain are very slight.

52 trends north, and dips at about 459 to the east'(P1. 3.3.f). Only

two folde of possible D, age were observedy they are small open folds

4
with near=horizontal axes. The fold axes lie close to a ppssibie’TT'-axis,

which is weakly defined by a slight east-west ecafter in the polés to-Sz.

L2 is likewise oclose to horizontal in this Domain,'and shows little sign

of hav1ng been d19tr1buted by the D4 event.

Uomaln B. This Domain 1188 on the northeast-trendlng east-dlpplng

1limb of the large Ormlston Phase fold (F ) in the northeast of the_

Chewings ‘Range Zone (Pl. 3.2). Poles to 82 are dlstrlbuted by F4 folds

to 1ie on a well rnarlmd great—cirole gmne (Plate 3 3.b), Wit & '7T -axis

plunging at. 30 to 120 and lying close to. measured F4 ‘axes and axial

‘lineations. L2 11neat10ns plot in the same appr011mate pos1t1on ‘on the

stereonet at L4, but show a greater'distributioﬁ in orientation than L

4.



~24-

‘This égfeea with the field obeér?ation that F, and E4 are'Qery clpae to
coaxial in thia Domain.

Axxal planes to the Mount G1les Phase folds (S ) have a
fairly songtant attitude in Domein B and dip about 65° to 040° (P1. 3.5.a).
Domain D. Poles to S, in this Domain are distributed in a weak great—
circle girdle defining a /T —axis plunging at 34° to 144° (P1l. 3.3.d).
The 7] -axis falls within the field of measured L, étructures in the
Domain, and henqe the great-oirole distribution of 32 poles ie believed
to be caused by Mount Giles Phase folding. 32 shows'a.wide scatter in
this Domain, probably mainly as a result of_smal}-ségle F, foldings.

3

However, most L2 ;ineéxione plunge to the aoﬁthgast and lie at less
than 40° to-L4o
Only tuo-measurementsfon 84 were made in this Domain. These
‘planea have an average orientation of about 80° dip to 030° (Pl. 3.5.a).
Domain C. - Domain C is very similar to Domain D. Poles to $2 are
distributed by F, folds to lie in a great-cirole girdle (Pl. 3.3.c).
The girdle TT'-axiﬁ'plungee at 20° to 147°, and lies closé to measured

F4 axes and L4 lineation. 'La lineation shows aifairly wide scatter,

but most'lineations'have a gentle plunge.towéids the anufheast, and lie

at a small éngle to L4. In Domain C, as in Domain D, the F2 and F4
;foids are close to coaxial, and distribution of L2 during D4 was thus

minors.

S4 surfaces have a fairly constant orientation, and dip at
about 75° to 055° (Pl 3.5.a)
Domain E. This large Domain covers most of the southern mafgxn of
the Chewings Range. 82 planes'hsve a relatively constant east=west
strike, but their dips range from 40°N to 30%. Poles to S (Pl. 3e3.e)
~ define a weak partial great-clrcle with a 77'-ax15 plunging at about

10° to 092 o This distribution of 82 is thought to result from broad

open F, folds, and measured axes and axial lineations of these folds
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.of the Domains F

' aéeociated with the“broad‘warping of S

A
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plot around the 7] —axis.
In contrast to 52; L2 shows a Qery'wide scatter in this
Domain, and defines no recognizable pattern on the stereonet. In

attition, hardly anywhere in Domain E does F, appear to be coaxial

4

with.FZ. The wide scatter in measured Léilineation may be the result

of different ocausess

1¢ Confusion in the field between L, and pbasible

L 1 lineations

2. Distribution of the lineation by Ormiston Phase (D3)-

folds before D4

3. A high angular discordance between the lineation

and the axes of F

4

In Domain E, the axial planes of F, folds (84) dip at an

4
average of 80° to the north or northeast (Pl. 3.5.a).
Domain Ge. Insufficient measurements of D2 structures were made in

this Domain to define adequately any distribution pattern.

Domains B, C4, D, and F = L2 lineation. A contoured“synoptic plot

of 86 L2 lineations from these Domains is given in Plate 3.4.8e The

plot shows that L2 lies.in a baoad partial great-circle girdle, althoﬁgh
a fairly wide scatter of poihts does not lie on the girdle. The girdle
distribution isAnot oconsidered to be the result of D4, because in each

> and.F4 are close to coaxiale The distribution
thLerefore mgét result largely from D3, or from the swing.in strike of
the D, structures across the area, F

4 3

and in many exposures refold L2 so that the lineation lies on a plane

folds have a near-similar style,

(Fige 5) . Smaell folds or axial structures were not observed

across the area, but it is

4

expected that such a late open structure would be ac:onplished by a

buckling meqhaniam,'and would therefore tend to distribute early

lineations into a smallecircle rather than a great&circle_girdle
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pattern (Ramsay, 1967). Iﬁ is thereforé beliéved'that Dy played the
major role in the distortion of L2 from Domain to Domain.,
On the assumption that the distribution of Lé principally
| is the result of the Ormiston deformational event (DB)’ ani that the
mechanism of that fold phase was one of heterogeneous simple shear,
thgn the regional D3 a~movement direction can be obtained.
All measured poles to s3 are shown in Plate 3.5.,e. There is

a scatter of values consistent with deformation by D4, but an average

value for this S-—-surface can be defined as striking at 080° with a

vertical dipe Such a plane will define an approximate a-~movement direction

for D, folding of 25° 10 080° (P1l. 3.4.8).

The Variation in Orientation of D4. Figures 3.56a and 3.5.c show the

swing in orientation of 84 across the area. As a consequence of this

swing, both L4 and the T -axes defined by the poles to S, (= L4) also
.show a systematic change from a near-northerly trend in the northern
Domains to a near-easterly trend in the sputhern Domain E (Figures 3.5.b
and 3.5.d).

The variable orientation of D, struotures probably resulted

4
from inhomogeneous strain during D4 (see Page 22).

Synthesis. Struotural relief diagrams for the southern part of the
Chewings Range Zone are presented in Figure 7. The diagrams are drawn
as if viewed from the northwest and from slightly abbvq grbund level.
The two S1_surfaoes choeen as marker horigzons represent the ooptact of
the Chewings Range Quartsite with the undérlying schist, and the schist/
felsic gneiss contact. The outcrop of these horizons can be exactly
defined (Pl. 1), and has been accurately transferred onto Figure 7.
Although over 600 m of relief exists in the Chewings Range, the marker
horizons intersect the ground surface in an approximately horizontal
plane; this plane has been chosen to represent the upper surface of

the blook diagrams, -
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Fig.;f. Structural relief diagram of the Chewings Range Zone.



= . ;

Redbank Zone

Field Relations

‘The Redbank Zone is charéctgrizéd by'blgsﬁomylonitic rocks®
which ococupy a linear'west—ndrthéeététrendipg bel£ eiténding aéroés
the area an& aepﬁrating granulitésfacies'rqug Qf.Mount'Hay and Mount
Chapple to the horth frcﬁvmigmatitic rocks to the soufh. A large pért
of the Zone and most of its northern margin are-notAex?osedo: In the
northern half of Redbank Hill (from which the Zone is named), a belt
of synformally folded feleio gneiss (similar to the gneiss of the
Chewings Range Zome) and emphibolite appears to grade southwards into
Redbank Zone rocks. Im the extreme wést of the area, granite'and '
migmatite similar to those of the Ormiston Zone occur north-of_albglt
of Redbank Zone rocks. A belt of alluvial cover 2 to 6 km wide
separates the two areas from the granulites of Mount Chapple. ' Blast-
omylonitic textures slong the southern margin of Mount Chapple (Page 4-¢ )
probably represent the northern margin of a linear zone of deformed
rocks underlying the belt of non—exposure, Such a zone of deformed
rocks would pass between Mount Chapple and Mount Hay, and probably
coalesce with a strike oxtension of the blastomylonitic rocks of
Redbank Hill., On this interpretation, the granulite-facies rocks'of
Mount Hay, and the area of felsic gneiss and amphibolite on the
northern half of Redbank Hill rebresent slices lying within a wide

complex zone of deformed rocks up to 25 km_aideo Redbank Zone rocks

# The terms "mylonitic? and "blastomylonitic’ will be used in this
Record in an unspecific way to refer to finely foliated rocks resulting
from high strain., These terms are preferred to the term ‘cataclastic
rocks' (Higgins, 1971) which implles that rupture and rotation of mineral
grains necessarily played a large part in producing the deformed fabric.
The term 'mylonite’ has a restrioted definition (Lapworth, 1885;
Christie, 1960; Higgins, 1971), and the roock is only definitely ident-
ifiable as such in thin seotxono
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thus probably underlie much of the alluvial cover in the northern part
of the areas

The‘roqks of the Zone have a well dévéloped,'fine norfh—
dipping mylonitic foliation and a st:ong streaky norfh-pluhging
lineation, The foliation is_genérally marked by thin (1 = 3 mm).
alternating laminae which are variousiy defined'by a coarse to fine
grainsize alternation or, in heterogeneous rocks, by mafic to felsio
compoeitional variations. In thin section fypical rocks from the
Zone are composed predominantly of a mosaic of strain-free recrystal-
lized quartsz (0.3 mm average grainsize), which preserves mimetically
a deformed texture of laminar foliation, ribbon gfaina, and augen
within the foliation (Pige. 15).

The rock is typically studded'with augen of quartz or
feldspar, ranging upwards from 1.mm long. The larger augen consist
of untwinned feldspar (determined in one specimen as orthoclase), and
increase in both numbe: and sige northward aoroga.the Zone. At Redbank
Hill, crystals 5 to 10 om, gnd up to 30_cm, long may constitute over
half the volume of the rock. The large augen are flattened and
elongeted parallel to the foliation and lineation (Fig. 12); the
foliation partly gwirls around the crystals ahd partly is interrupted
by them, to be preserved as trails of inclusions. The augen are  thus
porphyroblasts; their abundance and large sige suggest the action of
potash metasomatism after the start 6f deformation in the zone, although
deformation must also have either accompanied or ﬁostdatéd their
formation,

Smaller, more ubiquitous augen, typically of:quartz and
alkali feldspar (orthoclase; microcline, albite, and oligoclase), are
generally inclusion-free and show signs of high strain. They are
probably relios of a pre~deformational quartzofeldspathic rook.

| ‘The cdmposition of the Redbank Zone is dominanfly quartzo-

feldspathic with rare layers to 1 m thick of quartzite, biotite-schist,

f
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qugrtz-biotite-almandine schist, or amphibolite. In their pre-
deformational form the rocks of the Zoneiprobaﬁly'qonsisted of
~fe1éic gneiss with_metaaedimentary_éhd ampbiboiiticvlayerq. These
rock t&pes are similar to those now pfeserveﬂ in the Chewings Range
Zone,

Small reclined intrafolial folds with axes parallel to the

strong lineation are common, especially in the aouthern part of the

Zone (Fige 8)e

'

|

Fig. 8. Intrafolial fold profiles in the Redbank Zone.

A. Amphibolite layer in coarse blostomylonne Note lorge inclusion~- filled feldspor
augen. Locality Z.

B. Finely foliated blcstomylomte Fold nose site of late- stoge quortzofeldspothlc
segregation with dark biotite-rich selvedges. Locality AA.

C. As for B. Rock shows a more advanced stage of rmgmotlzchon cheracteristic

of the southern margin of the Redbank Zone. Locality BB.

M(PL}IST
RECORD 1975/13



The folde are defined by quartzite, quartz-rich, or duartzoféldspathic

layers; their 1imbs are completely transposed parallel to, and are

obliterated by, the mylonitic foliation which is an axial-plane structure.
The mwlonit;o foliation and lineation are themselves folded

by a second set of nortppplunging reclined folds which range from open

to tight; in some plaooé they are associated with réprystallization

of mica and quarts so as to form an axial foiiation and minerale

orientation lineation, which may locally obscure the earlier mylonitic

foliation (Figs. 9 and 10). The new mineral growth associated with the

folds becomes doro abundant towards the souih, and is increasingly

associated with the development of a granitic mobilizate within the

rock, commonly as layers or vaguely defined gones pardllel to the fold

axial planes. The widespread development of the granitic phase marks

the beginning of the development of the O:mistqn Zone, Folds_affecting

the foliation continue into the Ormistqn Zone,'uhere they are coeval with

general mobilization and granitigation. All;the folds iﬂ the_Rgdbank

Zone which affeot the mylonitic foliation, eyen where_ndt associated with

|

the production of a granitic mibilizate, are probably of the same age

as the deformation and migmatisation of the ([‘miston Zone, and hence

an o. Introfohol folds refolded by F3 folds in the Redbank VYone.
A. Semi-pelitic layers in pelitic rock. Note obliteration of niylonitic fohdhon by

strongly developed Sz . Locality -CC. .
B. Finely foliated semi- peMe Locality DD.

RECORD 1975/13

M(P1)IES
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probably equivalent to the 33 (Ormiston‘Phase) structures of the

and

- Chewings. Range Zone. The folds will hence be referred to as F3'
their axial structures as S.

5y and L

3. :-

Fig. 10. F3 folds in the Redbank Zone.
A. Quartzite and semi-pelite with feldspar augen and strong lineation

refolded by F3 . Note curved fold axis. Locatity E.
B. Finely foliated semi-pelite. Locality DD.

M(Pt)169
RECORD 1975/13 ’

' 'Large bodies of hypersthene;gabbro have been.infruded on

the southern flank of Redbank Hill and in.the.extreméiwest and east of
the Redbank Zdhe (Fige 3 and Pl. 1), Thé'gﬁbbrﬁ intrudeé mjioﬁitio rocks
at Redbank Hii}_and in the east of the area,and migﬁatifié réCks iﬂ the
western part~of'tbq'area. The gabbro at Kedbank Hill is north—dippiné,
ailic1ikn, and Yias & quarts-dicritic narthers narginsk phase orawied
with xenoiitﬁé.of partl&Vassimilated:cotntry rock. The sill-like form
probably reflecfs & control on intrusion by the north;dipping foliation

of the Zone,



~32-

Within the southern Redbank Zone and norfhem Orm.iston,
Z'one, a swarm of west-~trending doierite dykes with sharp chilled
‘margins cuts granitic, migmatitic, and mylonitic rocks. The dykes

range up to 10 m thick, and cut the foliation at a low angle.

Q. 136 poles to mylonitic foliation .
Contours at 1,3.5,10 pts per lZLarea.
Dots are F3 . axes and axial lineations

b. Pre-F3 lineations an&inh‘ofo!iol
fold axes.

C. Poles to S3.

RELDHKD 1975/:13

Fig.Il. Orientation data in the REDBANK ZONE.

M(P11I70O

In the orientation diagram (Fig. 11) the intrafolial folds
have a fairly oonstant plunge to the north, and the early lineation
has an approximate mean value of 45° to 3500. The ?3 axial directions
have a slightly greater scatter but define a mean value not greatly
different from that of the intrafolial folds. Because the two sets of

folds are very nearly coaxial, the early lineation has not been distir-

ibuted by the later folds to any great extent. 1he contoured plot of
the poles to the mylonitic fqliation shows the effect of F3 folding in

its broad great—circle girdle distributionj the girdle defines a J] -axis

plunging at 45° to 342°, However, the polea to mylonitic foliation show



Fig, 12, Large inclusion=filled feldspar porphyroblasts in the
Redbank Zone, "The larger porphyroblasts are about 15 cm long. Note
the fine—grained dark mylonitic foliation, and the elongate inclusions
within the porphyroblasts parallel to the foliation, Locality EE,

Fige. 13, Agmatite from the southern margin of Redbark Hill in
the Redbank Zone., Granitic magma has been injected into, and has
disrupted an amphibolitic layer within the Redbank Zone deformed
rockse The formation of the agmatite was probably coeval with
migmatization in the Ormiston Zone to the south. Locality FF,
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a marked preferred orientation at about striké 0900, di§ 45°N, and the
girdla distribution of the poles is not stfong. This donfirms field
observation and mappihg, which show that the regional effeots of F3 folds
in the Redbank Zone are not marked.

On;y a few 83 planes were measured. Figuré'jio shows that
the attitude of the planes is not constant but indicates that S3 is
generaliy steep and north-dipping.

Origin of the Redbank Zone

Intrafolial folds and the dominant mylonitioc foliation are
coeval in the Zone, and their relations suggest that they formed as
the result of high strain probably caused by a north=south principal
stress direotion oriented normal to the foliation. The reclined fold
axes are best explained as resulting from rotation parallel to the
principal extension direction of the strain ellipsoid, in the manner
desoribed by Flinn (1962). High stress within the Zone probably
resulted from fault movement within it. Evidenoce for major upthrow
to the north is provided by the.juitaposition of granulite-facies rocks
to the north of the Zone against amphibolite~facies rocks within and
to the south of the Zone, and by the steep gravity gfadient across ite.
Major‘fault movement probaily took place on at least two occasionse The
dominant deformation of the Zone ocourred before the migmatization
(dated at about 1100 m.y.), and there is evidence of rénewed fault
movements within narrow portiong of the Zone at,thé time of the Alice
Spriﬁgs Orogeny;

Granoblastic textures within the Zone.probably regﬁlt from
both syntectonic crystalligation and from post-deformational metaﬁon—
phism, the effects of which ardrimpﬁséible to'diqiinguish in thiﬁ
seotion. Amphiboiitic rocks within the Zone éhare itS’dominant foliation

and lineation, and indicate that the major deformation took place at-

elevated temperatures within the amphibolite—facies range. Uluring the



subsequent migmatization, potash metasomatism was probably widespread,
-and was responsible for the formation of the large feldspar porphyroblasts
at Redbank Hill. New mineral growth and quartzofeldspathic segregation

~accompanied and helped to define the D structures, but over wide areas

3
the initial offect of 4he wignstizstion wes te enphasize the prow
existing foliation and the intrafolial fold noses.

From the time of its inoeption the Redbank Zbﬁe must have
represented a major sone of weakness within the Earthﬁq orust, and it
has- exerted strong oontrole’on the subsequent geologiqgi.hiatofy of
the area. | | | | |

Ormiston Zone

Field Relations

The Ormiston Zone is the most extensive Zome défined in the

Arunta Complex. Within it, felsic gneiss, mica schist, quartzite,
amphibolite, and mylonitioc rooksvare variously affeotgdiby granitizatioh:“
8o as to form a higmaxite'oomplex with associated laigé»ﬁodiol of granite.
It was not poaeihle to map the older rooks within the migmatite oomplex
or to traoe the outerop of a particular unit for any distanoe, but the
older rooks are suffioiently presorvod to show that in tge south and
southeast of the ZOne the m1gna$1tea developed from feleio gneiae oon~ '-
taining minor:metasedimentsry bands similar to the'gneiss-of the Chewings .
Rangé Zone, wheréajiin the ndrfhgrn part of the complex the m;gmatiaation
affects'mylonitio rocks gimilar fo those of the Bedbank Zone. The
'relations betuaen the. Chswings Rango ‘and Redbnnk Zones(/ obsoured by
the 1ntervening migmatite oomplex. ‘ ; A

. The stagos by which the older gnezsa and sohist were oonverted
into mlgmatite and ultimaxely t0 granite oan be aecn along the boundariea'
of the Ormiston Zone with adaaoent Zonee, and alao thronghout the complex
'_ where individual rock units may preserve their original oompos1t10n and

structureg-ovqr qmall areas. On a large soale the boundariea of the




Fige 14. Mylonitic foliation in the Redbank Zone affected by an F
folds The coarse pegmatite on the right is parallel to the F axla§
plane., Locality GG.

Fige 15. Photomicrograph of typical coarse=grained blastomylonite
from the Redbank Zone. Most of the rock is quartz; +the large porphy-
roclast is oligoclase. Locality Es Crossed nicolse
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migmatite complex are generally conformable with the foliatiohlof the

ad jacent Zones. On the eastern side of Ormiston Pound the migmatite
complex terminates sharply against the Chewings‘ﬁange Quartzite, 'Along
the northern margin of the Chewings Range Zone, the boundary is marked
by thrust faults of Alice Springs Orogeny age, but between the thrusté
a transition (or migmatite front) between the migmatite complex and

the felsic gneiss of the Chewings Range Zone oan be seen. The width

of the transition zone is only 0.5 km, and begins with the appearance
of generally 6onformab1e veins and 8ills of aplite and pegmatite within
the gneiss. A8 the gneiss is traced across the strike towards the |
Ormiston Zone, the pegmatite veins become larger and more numerous until
they.constitute almost half the roock. At this stage, irregular patches,
streaks, or general impregnatiqns of quartgzofeldspathic material (referred
to as the 'mobilizate} Dietrich & Mehnert, 1960) begin to appear withim
the gneiss; commonly these segrega&ions have asgociated biotite—rich
selvedges. Along with the abundant new granitic matérial, the original
planar (82) and linear (L2) structure of the gneiss is distorted by
abundant small irregular folds which have quartzofeldspathic material
parallel to their axial planes. Finally the rock has a completely
granitic appearance, with the original banding present only as swirling
disordered streaks or knots of biotite-rich material.

Over much of the southern margin of the ﬁedbank Zone, the
first metamorphic effect whioh can be associated with the migmatization
ig the formation of an axial~plane cleavage and axial lineation to
Ormiston Phase folds (F3). Quartsofeldspathic material tended to
segregate into favourable sites:within the rock, such as parallel fo
the axial planes of F, folds (Fig. 14) or within the noses of the small
early intrafolial folds (F;gs. 8 and 22). At a later stage, augen or
lenses of quartsofeldspathio material (leucosomes) devéloped within the

layering; they generally have a biotite-rich dark selvedge (melanosome).
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With increasing migmatization the leucosomes and melénosomes beooﬁe
continuous alternating bands, generally parallel to the.origihal
mylonitic foliation. The original strong nofth—dippingflineation is
generally destroyed by this stage.s The strong differentiated banding

is finally disrupted and obsoured in the highest stages of migmatization
by the development of numerous small shears, disordered flou—foldé,

and associated patches, streaks, or general impregngtions of granitic
material. As with migmatization of the felsic éneiss, the ultimate
stage is the pfoduotion of a structureless granite.

. The first effeot of migmat;zation upon the.Rédbank Zone
mylonitic rocks is thus to emphasige the'initiﬁl layering; By contrast,
in the initially more homogeneoue gneiss of the Chewingsvﬁange ane,
migmatization rapidly obscures the initial planar structures, gnd well
layered migmatites are only rarely developed. Thia'contrastvcan be
explained by the mimetic control on the movement and crystallization of
mobilizate material exerted in the Redbank Zone by the fine pre—existing
mylonitic foliation? The effect of this initial strong anisotfopy
persists until the whole rock has been almost completely granitized.

Within the Ormiston Zone, factors such as initial rock type
and amount of mobilizate present led to a wide variety of migmatitic
structures. Quartz-rich (quartzité and quartz-rich schist) and mafio=
rich (amphibolite, biotitite, and biotite-schist) layers resist
migmatization and may act as restites (Dietrich & Mehnert, 1960),
preserving their original composifion and structures, whereas ad jacent
quartzofeldspathic layers are completely granitiaed'(Fig, 16)s Small
areas of such restites ranging frém_thick ribs of quartzite to thin
wisps of biotitite often provideithe only clue to the original nature
of extensive a?eas of otherwise structureless granife.

The migmatite complex can be subdivided on the amount of the

new granitic phase (the mobiiizaxe) which has developed within it. At
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an estimated mobilizate content of around 80 ﬁerceni, homogeni_zation

of the rock ha.é generally proceeded to the point where the initial planar
structures cease to exercise a control on its outcrop pattern. The

value of 80 percent mobiligzate conteﬁt was thus a convenient oné to

use in mapping _the complex, Relict structures ‘within the highly

migmatized (greater than 80% mobilizate) areas suggest that they are

Z'Fldsb“'f' biotite

gneiss
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Fig. 16. Sketch showing relations between Fy fold-

style, migmatization, and lithology. Locality HH.
RECORD 1975/13 M(P1I7

largely formed from original felsic gneiss similar to that of the

Chewings Range. This is consistent with the strong control which the

original composi‘tion of the rock has on the susceptibility to granitization.
" In Plate 1, it can be seen that the major granite bodies in

the Ormiston Zone occur within or are intimately associated with areas

of highly migmatized (greater than 80% mobilizate) rocks. The granite

at Ormiston Pound grades imperceptibly into highly migmatizéd rocks on

the western side, but has a sharp crosse—cutting contact with granitized

quartz-feldspar-biotite gneiss along the eastern margin. Similar

contact relations can be found in most of the large granite bodies
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mapped within the Zone. From these relations it is evident that in
the formation of the granites both the actioﬁ of a mobile intrusive
granitic liquid, and of granitization in sifu of original gneissic
material must be invoked, |

Considerable deformation of the original banding and lineation
accompanied granitization in the Zone. The syn-migmaﬁization folds
of the Ormiston Zone can be correlated with the Ormiston Phase
deformation (DS) in the Chewings Range Zone, and with folds in the

Redbank Zonej they will thus be referred to as F, folds. F, folds

3 3

range from tight to open, and have similar-style profiles, and
characteristiocally have variably—plunging axes within the axial plane,
A strong local axial foliation caunsed by the parallel alignment of
platy minerale may be developed (Fig. 22), and quartzofeldspathic
segregation veins parallel to the axial plane are common. A minerale

orientation lineation defined principally by parallel alignment of

elongate biotite laths may be developed, and is typically parallel to

the fold axise.

.
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Fig.17. F3 folds in the Ormiston Zone.

A. Finely banded quartz-feldspar-biotite gneiss. Quartzofeldspathic
segregations and parailel to small F3 shears. Locality 11

B. Quartz-feldspar-biotite gneiss with mineral-orientation lineation parallel
to oxis of early intrafolial fold. The F3 fcld axis is curved. Locality JJ.

RECORO 1975/13 M(P1I62



Fig. 18. Boudinaged amphibolite layers in nebulitic gneiss. Locality KK.
RECORD 1975/13 —
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Increasing granitizatibn leads to structures indicating
increased mobility ﬁithin the rocke. The axial directions of the folds
become variablé, indicétive of flou-folaing (WynnefEdwa}ds, 1963); flow
within the axial planes commonly detaches small fold noses. Amphibolitic
layers ére commoﬁly boudinaged, and some'sepaiated améhibolitic blocks
show signs of rqtétion (Fig. 18), indicating flow within the leucosome

which containg them.

In many places within the migmatite complex, intrafolial
folds occurring within the pre-migmatite layering are preserved and

have been affected by F, folds (Figs. 19 and 22)., Axial lineation to

3
these early intrafolial folds (= L2) is also commonly preservéd, and is
refolded by FS folds. Internal deformation without fbiding of the pre-—
migmatite layering is recérded by the distortion of the early linear
structures (Fig.:ZO); ~ Quartzofeldspathic streaking or a mineral-~
orientation lineation (L3) is usually-developed parallgl to the axes of

the folds so defined, These folds must result from flow within the
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'1ayer, and are 1nd10at1ve of high mobility. ..*'héj ‘a’re vefy- similar in

style to folds a.ss:.gned to F‘S whlch occur along the southern margm of ‘

“the’ Lhew1nvs Range (P 20 ).

Q.49 poles to pre-migmatite foliation.
~ Contours at 1.3.5pts per |%area.
Dots are F3 axes and axial
lineations

- Pre-migmatite lineation,

C.Poles to 53.

Fig.21. Orientation data in the ORMISTON ZONE.

RECORD 1975/13 ' _M(PtI73
Orientation data for the Ormiston Zone are shown in Figure 21. -
Figures 21a and 21¢ illustrate the wide scatter in oriantation of 83 and

L. structures, probably as the result of high mobility at the time of

3
deformation., Variability in S 3 is also partly the result of the common

development of conb_jugato F3 folds wi’_ch two marked axial directions whioh,

however, do not form recognizable sets which can be identified over more
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Fig. 19, Pre-migmatite intrafolial folds in the Ormiston Zone. .~ . _
A.. Quartz-feldspar-boitite gneiss with coarse feldspathic layers. Note cross-cutting
pegmatite parallel to Sz- Locality I1I ”» .
B. Banded migmatite Fold nose picked out by quartzofeldspathic material.
Locality KK '

Fig.20. Early lineation (L,) on an S, surface refolded by F5 without folding of S,
A. Quartz - feldspar-biotite gneiss.” Locality LL. _ o '
B. Quartz-feldspar-biotite gniess. Locality MM, e
RECORD 1975/13 i ; & . . -

Q) o o) o B 5



—41-

than a few square metres of outcrop.
In spite of the variability of'S3 and'Lé,‘poles to the pre-
migmatite foliation define a broad-greét-circle girdle indicating a

regional F3 axial direction of 40o to 006°., The mean F orientation

3

in the Ormiston Zone is thus comparable to the mean F_. orientation .in

. _ 3
the Redbank Zone, but the scatter in axial direction is greater
(cf. Figs. 21a and 11a). 48 a cohéequence_of'the widely variable F3
axes, the preéF3 lineation in the Ormiston Zone shows a greater scatter

as a result of”refolding than does the pré;F- lineation of- the Redbank

3
Zone.
Petroggaggz

In typical specimens of coarsely banded migmatite the leucosome
coneists predominantly of miorocline, orthoclasé, and qdarti. These
minerals have ragged irregular margins against each other, and although
the general texture of the rock is approximately granoblastic, véry
large grains of quartz and potash feldspar are..common, and partly'en&loae
small grains of quartz, plagioclase (61igoc1asé-andesine), and biptites
In places a well developed granoblastic-polygonal.texture of quartz;
orthoclase, and plagioclase is preserved; this is‘prqbably a reiict
texture and is similar to that of unmigmatized felsic gneiss of the
Chewings Range. Biotite may be randomly oriented, but generally has a
weak preferred orientation parallel to&the layering in the rocke.

A specimen from the eastern Aart of the granite at Ormiston
Pound has an alkali-granite oompositiq&f and is composed of about
50 percent microcline and orthoclase, th rémaiﬁder of the rock consisting
of plagioclase (An10_18)’Aquartz; biotit&, and muscovite; hornblendg,
zircon, apatite, and iron oxides are aoce;sdries; Tﬁe texture differs

from that of the granitio migmatite leucot\me described above;

plagioclase commonly occurs as -large euhedtal or subhedral tabular

crystals, and typically shows zonation; 'tivse features indicate
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formation from a granitioc melt. Quartz and potash feldspar occur
inferetitially and also as large irfegular grains partly enclosing
quartz and plagioclase, and suggest late-stage poteah_metaeomatiem in
the formation of the granite.  The Biotite has no preferred orienoation,
and occurs randomly throughout'toe rock; 1t is pieoohroio from olive-
~brown to pele reddish brown in contrast toAbiotite'from the migmatite
or felsio gneiss, which ia'pleoohroic froﬁ dark ofoun to oale yellow=
brown. The.biotite may thus also be of magnatioloriéin.
Origin of the Migmatites |
Migmaxite is a desoriptive term proposed by Sederholm (1907)
for a rook uhoee original etrooture and compoeltion_are modified by a
new phase of generally granitic aspect.. Since this first oeeoription,
four hypotheses have been advanced to explain the fofmefion_of migmatitess
1, Injection of grenitio magme'
2. Partial melting or anatexis
3. Metasomatiem
4,5 Metamorphic different1et1on
Hith suitable material, ohemiocal analysis can show whether
migmatisation takes place under isochemical oond1t1one or whether the
mobilizate has a oompoeition'appropriate to'that eipeoted for a partial
melt. Cheﬁical enelysie is potentially capable of dietinguiehing between
migmatitee‘derived bj metasomatism, metamorphic d;ffefentiation, or
anatexis (Hﬁiee;.1966).’ Such analysis was beyond fhe:eoope of this
projeot, botfa’quaiifeiife_aeeeeement of gross cheaioel changes during
the progieeeive mignafisation.of the area could be:Made.by obeerving'
cﬁangee.in mineralogy. Structural and petrogrephio,o;iteria are also
_oapable of ofoviding limite on the poeeiblelorigihe of'migmatitic rocks,
More than one prooeee mey have operated w1thin a m1gmatite complex, end
d1fferent prooeeeee may have been dominant at different stages in ite

'develoyment. Hith‘progreeeive migmaxlsaxion it is poeelble to assume

that ohangee observed aoross the etrike of the oomplex indlcate time
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changes in the development of the complex at any one place,

Abundant large potash=feldspar porphyroblasts have grokn
within the deformed rocke of the northern part of the Redbank 4one,
suggesting potash metasomatism; _this'is hqst likely Lo'have occurreg
at the-tiﬁe of migmatization in the Ormiston Zone. hocks of similar
composition southeast of the migmatite complex, such as the felsiq'éneiss,
show littie sigﬁvof feldspar blastesis. Metaﬁbmatisﬁjuas thus probably
controlled by the deformed structure of the Redbank Zone., Beach (1973)
described potash enrichment in small shears cutting the Scourian rocks
of northwest Scotland and proposed that the enrighment was caused by
metasomatizing fluids which were able to ascend along easy channelyays
in the deformed rocks. Although on a much larger scale, it is probable
that the deformed rocks of the Redﬁank Zone acted in a similar wa& to
localize metaaomatiovfluida derivedfgrom a source at depth, perhaps a

A
ma jor granitic intrusion. Potash=f9ﬂlspar blastesis in the Redbank

\

?

Zone is probably the most widespread|effect of the migmatization event,
t

J

The migmatite front is mar};d by the wirdespreard segregation

)19 rock, generally so as to

of felsic and mafic material within -

emphasize any strong pre—existing sti|uctures such as fold noses or

foliation, or to form layers parall. to the axial plane of contempore

aneous folds. Mafio=rich selvedges |re common around the leucosomes
and the bulk mineralogy of the roock 7jes not appear to be greatly changed.

Such structures could result from par.\al melting or metamorphic differ-
. 'l .

entiation. Partial melting is a high=t\ perature and high-pressure

phenomenon (Platen, 1965) whioh might be nxpected at the highest metam-
orphic grades within a regional metamorpl |: complex. The early widespread
development of strongly segregated rocks :} the Ormiston Zone suggests
that these structures formed at relgtively ﬁw temperatures and lovw

pressures, and were probably caused by procses of metamorphic diffef-

entiation, Metasomatic processes may also h):2 operated.

\

\
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dith the highest grades of migmatization, marked approximately
5y the 80 percentAmobilizate-boundgry iniBlate 1, the strongly differ-
entiated structures disappear, and there is an aﬁparent bulk change in
the compositioﬁ of the rock, and'a.marke& reduction in the proportion of
hafic minerals, This process can happen over'iarge areas by in sitﬁ
replacement of_eariier banded migmatites so as to form nebulitic gneiss
or granite, A similar transition has béen described from other migmatite
complexes (Sederholm, 1926). This appgrent'change in the bulk chemistry
of the rocks indioates.thax metasomatic processes are dominant at this
stage. ‘The‘trunSition to nebulitic gneiss takes place over a narrower
gone in the felsié gneiss than in originally well foliated rocks.

The evidence, based on field relations, thus suggests that
in the dgvelopment of the migmatite_éomplex all fonr'mechanisms of
migmatite formationtmay have played some pqrtii Potash metasomatism was
almost certainly operative within the Redbank Zone, and may have taken
place throughout the migmatite complex., Structures suggestive of
metamorphic differentiation characterige the initial stages of widespread
migmatigation, but thgso structures appear 1o have been subsequently
modified in situ by the formation of nebulitioc gnéiss and granite,
suggesting a late-stage predominance of metasomatic processes. The
nebulite grades into granite whioh locally shows evidence of a magmatic
phase, but it is impossible to conclude whether a late-stage intrusion
of granitic magma provided the granitizingiagents to metasomatically
alter the adjacent rocks, or whether the magmatic phase was derived more
or less in place by fhe partial or complete melting of the already
granitized rock at the peak of the metamorphic episode.

The migmatization event has been dated at 1076 < 5 meye. by
Rb=St whole-z;ock methods (Mar joribanks & Black, 1974). The complex
probably resulted from a rise in geothermal gradient Qithin the area,

coupled with the availability of metasomatizing solutions and/br granitic




Fige 22, Pre-migmatite intrafolial fold ( F%) in the Ormiston

Zone affected by open F_ folds. Pegmatitic ma
developed within the eaély fold nose and the well developed S

foliation, Locality NN, 3

Fig, 23. Photomicrograph illustrating blastomylonitic texture
in granulite=facies rock from the southern margin of Mount Hay.
The rock is composed of quartz, plagioclase, and hypersthene, and
lesser amounts of biotite, garnet, and orthoclase,
ribbon grain of quartz forms a dark band in the centre of the
photograph. BMR Specimen 3006, Crossed nicols.

erial is preferentially

A large polygonized
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magma, and is probably related to extensive granite intrusion at

depth, Widespread granitization is preferentiélly developed in the

~area south of Redbank Zone, where the dominant initial rock type was
probably ﬁoorly foliated felsic gnéisso, The lack of migmatization

‘within the Chewings ‘Range Zone is difficult to explain, as the Zone

consists of rocks similgr to those éxtensively'affeoted.outside jhg
Zone, It may be that the larger granite bodies mapped in the Ormiston
Zone represent to a large extent original granitiq magma whose intrusion
served to localige the migmatization,

The northern margin of the Chewings Range Zone is marked
by thrusts of Alice Springs Orogeny age, but these thrusts follow the
original migmatite front (Page 61 )., The miématite-front in this area

is parallel to the axial plane of a large F, fold in the Chewings Range

3

Zone (Plo 302)0 Similar relations between contemporaneous F. folding

3

and granitization exist in numerous small F. folds throughout the.complexo

3
Mount H ount Chapple Zone

Field Relations

In the field and on aerial photographs, rocks in the Zone
appear dark, principally owing to the abundance of dark grey=blue
plagioclase which, with quarte and mafiorminerals, are their major
constituents, A fine even=grained granular texture is also characteristioc
of the Zone, and the rocks are almost invariably massive and lack
fissibility. Along tﬁe southern margins of both Mouﬁt Hay-and
Mount Chapple a fine laminar northerl?edipping foliation is defiﬁed
by a regular compositional banding'ix which streaks or eyes of ieucocratic
quartz-rich material alternate.with darkfr layers, -Porphyroblasts of
garnet up to 5 mm aoross and of untwinned}white'feidspar up to 3 cm long,
and.fine flakeg of biotite are common in the southern margin of the Zone,
but die out:prog?essively horthuardso The feldspar_porphyfoblﬁsts are
typically lentioular or rvunded, anﬁ.fhesitliatioh swegps around themo

‘.
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In the southernApart;Of lhe Zone, a north—blunginé 1ineati§n developed
in placeé is definéd by etréaks'of‘leucocratic material on the foliatibn
surface, and by the elongation of biotite flakes or, where present, of
feldspar porphyroblasts. The lineation is similar~tb fhaf develobed in
the Redbank Zone, but not‘aglprominent nor as extensively dgveloped.
Over lérge areas of the Mount Hay/Moulit Chapple Zone no lineation can
be distinguished.

" North of the southern margin, the fine foliation is replaced
by a coarse irregular compoaifional banding marked by leucocratic quartz-
rich layers, 3 om to 3 m_acfose, which interrupt the dbminaﬁt'homogeneous
dark grey granular rock. The banding is parallel to the fine foliation
of the marginal zones, and in places has a north-plunging streaky |
lineation upon it. The bahded rooks yield northward to generally
unlayered, relatively quartz—poor'dark grey rocks in which few or no
structures can be seen. Such rocks compose the northern half of the
Mount Hay ridge and the greater part of the Mount Ghapple ridge.

At one locality (J) dark grey granular rocks of the Zone are
extensively veined and disrupted by coarse 1eu¢o¢ratic quartzofeldspathic
material so as to form an agmatitic gneiss. It is probable that the
agmatitic development is associated with extensive migmatization in the
Redbank and Ormiston Zones to the aoﬁth.

Rare small folds observed on thé éouthern flanks of Mount Hay
can be ascribed to two phases. The first phasé consists of north-
plunging reclined intrafolial folds which at one locality (K) have an
axial direction parallel to the streaky lineation., 7The second phase has
refolded the foliation of the Zone., Observed examples of second-phase
folds are fairly open, and plunge generally north, Commonly diffuse
patches of quartéofeldspathic material are developed in the axial regions
of the later folds. This style of folding ig'similar to that of the F3
folds south of the Zone, and on this basis it is probable that the late

folds of the Mount Hay/Mount Chapple Zone are equivalent to the F3 phase



to the south,

Petrograpgx

Rocks of the Zone have a mineralogy characteristic of a

ks e e

granulite~facies metamorphic assemblage. They are composed principally

of labradorite (measured range An48 - An66) and quartg, and up to

30 percent hypersthene (Fig. 23). Pale pink garnet, biotite, and
orthoclase are also present in specimens ffom the southern parf of
the Zone, garnet and orthoclase oocurring as augen lying within the
foliation. The garnet augen tend to be concentrated into thin layers
(parallel to the foiiation) which contain up to 50 percent garnet. Some
garnets form euhedral inclusion-filled crystals which interrupt, and
thus probably postdate, the foliation. Hypersthene occurs throughout
the ro&ks of the Zone as aggregates of éranoblustic crystals associated 4
with accessory iron oxides and apatite.

The textures shown by quartz, labradorite, and hypersthene
throughout the Zone are polygonal and granoblastic, with a generally
even grainsize averaging 0.2 mm, In specimens from the southern
marginal regions, a blastomylonitic texture is developed‘in which diff-
erences of grainsige, orientation of biotite flakee, and lenticular eyes
of orthoclase, or coarse polygonal quartz—labradorite aggregates emphasize
the fing compositional layering., In addition, the polygonal grains of
quarts and feldspar which make up most of the rock tend to be slightly
elongated parallel to the foliation (Fige 23). |

The growth of the granulite—facies assemblage must have either
postdated or accompanied the development of deformation textures in the
southern margin of the Zone. If the blastomylonites are related to those
of the Redbank Zone, as seems probable, then the start of the Redbank Zone
deformation must provide a maximum age for the granulite-~facies metam=
orphism in the Mount Hay/hount Chapple Zone, A minimum age for the

metamorphism is given by the agmatitic structures and open folds, of
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probable D3 age, which affect the southern margin of the Zone.
Correlation of deformational and metamorphic events
Metamorphic and deformational sequenoas based mainly on
auperposxtxon criteria have been establiehed 1n eeparate Zones wlthln
which exposure is reaaonably continuous. Ormlston,Phase structures can
be recognized in ali Zones, Deformational events antedating'the'
Ormiston Phase cannot with certainty be correlated a;ross the area
because of the obscuring effects of the migmatization, and the presence
of wide belts of sﬁperficial covers, Résulta from isotopic dating of the
granulites, and  information gained from mappihg ad jacent areas may.in
the‘future help to solve these correlation problems.
In the Chewings Range, Ormiston, Redbank, and Mount Hay/
Mount Chapple Zones, a aingle major fold phaae, producing isoclinal
folds and strong axial foliationAand 1ineation, preceded the D3 event,
These structures are tentatively correlated on the baels of 91m11ar1ty
of style. In the Chewings Range the deformation was accompanied by
amphibolite facies metamorphism which has been dated by Rb-Sr whole rock
methods at 1620 % 70 m.y. (Marjoribanks & Black, ‘1974‘). In the Redbank
Zone the deformation was also synteotonic with amphibolite facies
crystallization, and in the Mount Hay/Mount Chapple area granulite facies
metamorphism may have aocompanied the deformation. This correlation
implies a complex regional orogemnioc event at around 1620 m.y.
The intrusion of hypersthene gabbro into the Redbank Zone,
and dolerite dykes into the Redbank, Ormiston, and Chewings Range Zones
postdates the Ormiston Phase migmatization. These intfusioﬁs are assumed
to be of the same age. <They are the last event that can be recognized
before the deposition of the_xmadeus Basin sediments,
The correlations outlined above are presented in Table 1, and

further discussed under the heading *Summary of Geological History'.
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COVER ROCKS AND THE ALICE SPRINGS OROGENY

At some date after 1076 MoYo, the.basément.wés.downwarpéd and
a thick sequenée of arenité (Heavitree Quartzite) was laid doun;
succeeded by dolomite and shale_contéihing rare evaporite beds (Bittér
Springs Formation); ‘stromatolite fossils indieate that the Bitter
Springs Formation is 650=950 moyo éld (Glaessner, Preisé, & Walter, 1969;
Preiss, 1972). The sediments are Thuie “coaval Witk type -Adelaidean rocks
of South Australia (Duan, Plumb, & Roberts, 1966).

After the deposition of the Bitter Springs Formation, the
depositionél basin deecpened during the Adelaidean and Palaeozoio and
received about 9000 m of dominantly clastic sediments derived from the
north. A series of intraformational unconformities (Wells et al., 19703
Jones, 1972) indicate successive périods of uplift and ﬁeneplanation
north of the present basih margin. These uplifts culminated in the
‘Late Devonian to Early Carboniferous Alice Springs Orogany (Forman, 19663
Stewart, 1971), during whioh & thick wedge of synorogenic molasse<type
sédimeﬁts; the Brewer Conglomerate (Wells ot al., 1970), was deposited
along at least 500 km of the northern margin of the basin, reaching its
greafeéf thickness of 3000 m at 10 to 15 km south of the southern margin
of fhd study area (Jones, 1972)0‘:Th6'3fquér Conglomerate traﬁegfesées
northwards aﬁrqsa all.the'un¢grlj£ng,basin.sédimenfs}ngnd_prﬁbébly‘
originally“fésiéd upon“Arunt&.CEmpiex'fpoks'(JOﬁQﬁg.1972)o Jones (1970)
eetme&e‘d "%haf b previts the séaiménié‘df the Brewer ‘cén'glomér‘atéf 8

source area between the. Amadsus and Ngalia Baelna wouhd have had to be

upllfted and eroded by an average of at least 2 35 kmo -Thus during the

Alice Springs Orogeny, oonaiderable differential vertioal movemente ‘
totalllng about 5 to 6 km between basement under1y1ng the northern pa1¢ '

of the Amadeus Baain, and basement to tha north of the Baain are

-indioatedo
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Stratigraphy

Sections were measured through thé lower and middle Heavitree
Quartzite members at ﬁor&h Ormiston @orge and at South Ormiﬁton<Gorge.
An estimate.uas ma@o of the thioknesé of the upper Heavitree Quartzite
south of Damper Gorge (Looality M) based on its‘oﬁtorop width and
measured dips. These stratigraphic seotions are presented in Figure 24.
Lower Heavitree ggeggsitevmenboik . This unit oonaiété of generally wal
bedded, pale yellow=browun sandstone and quartzite with many pebbly,
conglomeratio, or gritty layers and numerous thin shale partings. Cross-
bedding and ripple marks are oommon, and provide useful way-up coriteria.
At the northeastern end of Ormiston Pound adjacent to the Chewings Range,
the lower member is ontinﬂxéd to be 30 m thick, but it thins both to
the east andiuaat away from the Range. At South Ormiston Gorge it is
20 m thick; farther uaet,.at Mount Sonder, only a few metres of
pebbly and gritty sandstone_at'the.baae‘of the Heavitree Quartzite can
be correlated with the lower Quartzite member. |

Immediately overlying basement, a thin conglomerate bed
contains rounded or subangular pebbles of vein quartz or quartzite.

At South Ormiston Gorge and at Camp Creek (Localities N and 0), the
succession begins with a local developmgnt of dark grey lithic arkose
and arkosic siltstones |

| Ad jacent to the Chewings Rangé, there is a strong overstep of
the lower Heavitree Quartzite and tixe lowest §art of the middle
Heavitree Quartzite onto the Chewings Range Quartgzite., This overstep is
clearly seen in Plate 2. ‘At one locality (P), a thick wedge of
quartzite—boulder breccia containing angular quartzite boulders to 0.6 m
across occurs immediately adjacent to the Chewings Range. This breccia
must have been derived from the Chewings Range Quartzite as a cliff-base
deposite Thq outorop width of the unit is generally too narrow to be

shdwn in Plate 1,
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Middle Heavitree @Quartzite member. This unit comprises the greater

part of the Heavitree Quartzite, and is about 220 m thick at South
Ormiston Gorge. It consists of pale grey fine-grained orthoquartzite.
Small grainsize variations and thin shale partings mark a regular but
weak;y developed bedding; up to 150 m of the middle part of the unit

is massive, Cross=bedded layers up to 1.5 m thick are developed in the
lower part of the unit but sédimentary gtructures aré'generally rare.
Inrthe top 60 m the quartzite becomes pale purplish and coarser—grained,
and has a more gritty texturej some layérs of pebbly sandstone ocour,
and shale partings (to 0.1 m thick) are more common, It was not possible
to correlate these gritty or pebbly layers between the measured sections
in North and South Ormiston Gorges,

In the lowest part of the middle Heavitree Quartzite member
ad jacent to the Chewings Range Quartgzite, thin layers of grit or pebbly
sandstone are developed whioch die out away from the Chewinge Range.,
However, the greatef part of the middle Heavitree Quartzite member shows
no lithologiocal change across the Chewings Range, and it is evident that
by middle Heavitree Quartzite time the Chewings Range Quartsite had
oeased to exeroise any ocontrol on sedimentation.

Clarke (1973) divided the Heavitree Quartzite at Simpson Gap,
near Alice Springs, into four forﬁal Members whioh together correspond
to the lowerrand middle Heavitree Quartzite members described here,

The thin pebbly sendetone and siltstone bedé and dark quartszitic
coarse=-grained sahdstone'and granule conglomerate towards the top of
the middle Heavitree Qunrtzite‘mémbér 66rreépond approiimately to
Clarke's Fenn Gap Conglemerate, but mo member bed in the Ormiston area

allows a convenient subdivimion of the middle Heavitfee Quartgite member.

Upper Heavitree Qgggﬁzite member. This unit is ‘about 80 m thick at

Ormiston Pound, and consists of derk grey shale interbedded in the

ratio of about 251 with humerous quartzite layers 1 om to 5 m thiocke
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Each'quartsite'layer consists of pure orthoquartzite, and is generally

a single homogeneous bid withoﬁt.éedinentany strﬁoturee. The shale is
very fine-grained, and over much of theﬁares either_does not crop out
‘or has been converted 1hto,élaté-and:§hyllite with a strong cleavage
parallel to the axial planes of Alice Springs Orogeny folds. <hin
quartgzite layérs within fhe shale sequence are more numerous in the
lower part of the unit, ‘ :

Bitter Sgringg Formation. The type section for the Bitter Sprihgs
Formation is at Ellery Creek, 25 km east of Ormiston Pound; the section
is described by érioh.rd,& Qnihlén (1962, peil)e At Ellery Creek, 60 m
of siltston§ orops out_ﬁetueon the main quartsite (corresponding to the
middle Heavitree Quartsite member) and the lowest dolomite-bed of the
Bitter Springs Formation, Part of the siltstone is thought to be
equivalent to the upper Heavitree Quartsite pembef. Prichard & Quinlan
placed the contact between the tuo‘formaxiops at the top of a quartzite !
bed within the siltstone., There is no such quartzite marker in the
Ormiston area that can be correlated with that described by Pr;chard

& Quinlan, Quartaite layers ocour throughout the shale of the upper
Heavitree Quartgite member, and the base of the Bitter Springs Formation

has been placed at the base of the lowest dolomitic bed within the

siltstone sequence. _

The Bitter Springs Formation is ooﬁposed of crystalline
dolomitic limestone and minor dolomitic sil*stone and sandstone; layers
of gypsum and halite have aiqd been described (Wells et el., 1970).
Prichard & Quinlan (1962) gave the thickness of the Formation at Lllery
Creek as 2500 ft (750 m)“and described its étr;tigraphy in detail.

Alice Springs Orogeny
Structures in cover. The geometry of the structures resulting from
the Alice “prings Orogeny along thq northern margin of the Amadeus Basin

are graphically presented in the serial sections of Plate 4, in the
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block diagram of Figure 26, and in Figures 28 and 33. A shallow
regional westerly plungs across most of the area brings;the deeper
fbld struofures tq thé éurface in the easi, and preserves the uppermost
structures in}tﬁe west. In order of éupefposition, the méjof fold
struc‘l';ure's whbich.c‘an be recogni zed ares | |
Razorback ﬁaﬁpe  (Uppermost struofuro)
Mount Sonder Anticline | '
- Ormiston Thrust-befcrmed Zone
Unnamed folds
Ormiston Pound folds.

Ormiston Fold

Unnamed folds

The dlstribution of these struotures is ahown in F'1gure 25.

ochthon - Nose of Razorback Nappe

[ii5] Mt Sonder Anticline

arautochthonous ' — -
l:‘c?lds =5 Ormiston Thrust Deformed Zone .-l Arunta Complex
| Ormiston Pound Folds Bitter Springs Fm.

Autochthon T] sediments above Bitter Springs Fm. |

<}'=g= ‘Overturned’an'ﬁclihe'

'.'.':'. | Axial-Plane Tracesy, | gk
- == yn orm
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Orm\" ...............
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ig 25 S|mpI|f|ed map of the northern margm of 1he Amodeus Basin showmg mojor structures '
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Razorback Nappe

South of Mount Sonder and Mount Razorback within the main
outcrop of the Bijtter Sxﬁrings'Formation, a synformal kéel or klippen
of Heavitree Quartzite was identified by Forman et al. (1967) as the.
nose of a large recumbent fold whioh they oalled the Razorback Nappe;. :
this interpretﬁtion is confirmed_by the present study. The quartzite
in the Qyntorm oontains oross-bedding and pebbly and gritty lﬁyérs,
and probably bqlongﬁ to tﬁe'lowar part of the He&vitree Quartzite. At
several localities (for example, Q and R) it can be demonstrated that
the beds are iﬁverted; Arunts Complex rocks probably overlie the
Heavitree Quartszite and ocoupy the central part of the klippen, but
they are only exposed at its western end wherq their relations with
the adjacent rocks are obscured by alluvium,

Moét of the quartsite in the nose of the Razorback Nappe
is highly fraoture¢ and sheared, In additipn, harginal shearing has\
removed the upper Heavitree Q;uartait_d end much of the middle Heavitree
Quartzite members .fmm_the klippen, and along parts of the ﬂoﬂhe_rn
margin of the ﬁtrﬁ_oture the _entv_ire qu_grtsite sequence 5;8 prbbably missing.
This deformation ia't__hé result of movements along faults which completely
surround the quartsite, and were the means by thohvit was intruded into
the Bitter Springs. Formation. The fault on the lower (northernmost) |
surface of the happe is a thrust, and that on the upper (southernmost)
surface is a lag. Both faulte are labelled 'Razorback Fault' in Plate 1.
They were probably wide gones over which shear movement took plgce,
rather than sepafate fault pl_a.nes.v‘ ',

Forman et al. (1967) sugge’s‘ted that the 1§wer'1imb of the
Razorback Nappe re-appears between Mount Sonder and Mount Razorback as
the upper 1imb of a tlght tholinal atruoture in the Heav1tree Quartzite.
- The present study shows that- the Heavztree Qusrtzxte ‘between Mount Sonder

and Mount Razorbaok is truncated hy & thrust fault — the Mount Sonder

Thrust - which dips 40° %0 50%, and brings basement southward over the
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Heavitree Quartzite. Yhis Thrust may be the same as the Razorback
Thrust, thus impiying a minimum southward movement for the nose.of the
Nappe of about 9 km. However; the Mouﬁ£ Sonder Thrust cannot be tréced
within the Arunta Complex 6 km east of Mount Sonder, and a horizontal
movement of 9 km along it near Mount Sonder seeme_unlikely. The root
zone for the Nappe is therefore probably much farther north, and may
lie within the Redbank Zone. This interpretation is illustrated in

Flgure 330

Mount Sonder 4nticline. The anticlinal nature of the Heavitree

Quartzite at Mount Sonder, with a flat-lying or north-dipping upper
limb and a vertical or overturned south-facing limb, was recognized

by Prichard & Quinlan (1962). The uppér 1imb is truncated by the

Mount Sonder Thrust (Pi. 4, Section 3) which can be traced from

Mount Sonder for 20 kh'until it is lost under recent cover west of
Mount Ragorback; east of Mount Sonder the Thrust dies out into the
Arunta Complex. The outcrop width of the Heavitree Quartzite narrows
west of Mount Sonder because of the westward plunge of the anticline
and a progressive truncation of its upper limb by the Mount Sonder
Thrust. At Redbank Gorge the upper limb of the antiéline is completely
sheared outj at this'loéality numerous minor thrusts related to the
major Mount Sonder Thrust separate tightly folded slices of quartzite
which have a strong mylonitio foliitibn parailél to the thrust surfaces,
and a nbrfhward—plunging quartz—elongation lineation; Similar deéformed
rocks are deveibped immedigiély éduth of the Mount Sonder Thrust along
the greater part of its outorope '

West of Redbank Gorgé the ouforOp of the Heavitree Qnartzitq.
widéné again owing to a reversal of the régioﬁal'ueeter;y plunges Thé
rocks in-this-érbé’aro'gehéraliy pdprly exposed, and have not been
examined in detsil. In the section through Mount Rasorback (P, 4
Seétion 1), the large anticliné:1Mmédi§telj'éoutﬁ of the‘Mouht Sonder

Thrust is in a struotural position equivalent to that of the Mount Sonder
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Anticline. Although the major fold structureé of the region are not
strictly oylindrical and cannot be reliably projected aloné plunge for
large diétanoes, the antiocline ét Mount Razorback is probably the same
fold ﬁa the Mount Sonder Antioline. Folds ocourring between the Mount
Razorback antioline and the nose of the Razorback Népbe are in the same
structural position as the Ormiston Pound folds, and_may be equivélent
to them,

East of Mount Sonder, the steep limb of the.Mount Sonder
Anticline is progressively overturned; at dips greater than 70°N the
quartzite is teotonically thinned by the development of norih-dipping
thruets (for example, at Rockybar Creek 4 km southeast of Mount Sonder).
The fanlts are assooiated with the looal deveiopment of tight overturned
folds and strbng_axislfplane mylonitio foliation, Two_areas of over-
turning and shearing are dpveloped on the_pteep 1imb Qf the Anticline
east of Mount Sonder. In the easternmoaf area the quartzite is completely
shéared out by the Ormiston Thrust. About 3 lm west of Ormiston Gorge,
the Ormiston Thruﬁt passes into a north-trending near-vertioal dextral
tear=fault with a displacement of about 2 km before passing again into
a north-dipping thrust fanlt. The Ormiston Thrust brings Arunta Complex
rocks southwards to rest upon Heavitree Quartzite north of Ormiston
Pound, It can be traced westwards for about 25 km before dying out
within the basement. |

Orientétion data_fof the structures of the Mount Sonder
Anticline (Domain N, Fige. 28) are shoun in Figure 29f, The bedding-plane

;girdlo defines a regional féld—axis plunging at 20° to 286°, Axial

planes trend eastsoutheast, and dip steeply hbrth. The vertical or near—
vertical easf—southeast—gtriking 1limb of the folds in Domain M is
parallel to the steep~dipping beds of the noffhern edge of fhe'Amadeﬁs
Basin which can be traced for about 350 km; These steep dips have been

termed the Macdonnell Range Homooline (Quinlan & ¥orman, 1968).
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Ormiston Pound folds, The folds underlie the Ormiston Thrust, and

are exposed around Ormiston Pound. Adjacent to the Thrust, the Heavitree
Quartzite is folded into isoclinal folds with near-horizontal axes

(P1l. 4, Sections 4, 5, and 6).

IR R S il o A
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Mt Razorback

Mt Sonder

Atunta

Campléx.

Aerial Oblique of Ormiston Gorge

Fige 27 South Ormiston Gorge and Ormiston Fold (oblique serial

photograph looking west).
The axial planes of the folds are parallel to the northward-=dipping
thrust surface, and to a well developed mylonitic foliation; a generally
northward-plunging quartz—elongation lineation is developed in places
within the mylonitic rocks,; especially adjacent to the Thrust. Deformation
increases in intensity towards the Ormiston Thrust. 7The isoclinally
folded Heavitree Guartzite with well developed mylonitic foliation is

termed the Ormiston Thrust Deformed Zone. Towards the northeast of

Ormiston*Pound, the Ormiston Thrust overrides the Deformed Zone in such
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a way as to flaften and lie within the.shaig-of the upper Heavitree
Quartzite member upon the back of the upper limb of the Ormiston Fold.

| "~ South of the Defofmed Zone,rfolds pfogressiveiy become more
upright and open, and die out into tﬁQ long flat relatively undeformed
upper 1limb of the Ormiston Fold (Pl. 4, Sections 4 and 5). The Ormiston
Fold is spéctacularly exposed at South Ormiston Gorge (Fige 27). The
displacement of the nose of the Fold along its sheared-out lower limb
is only O.5 km, and it is more properly termed a recﬁmbent-fold than a
‘nappe. In the short overturned limb of the Fold, the Heavitree Quartzite
is atrong}y foliated‘ahd deformed;_ the_basal th:uat=is concave upwards
and steepens_northwards.into fhe Arunta Complei.

South of the Ormiston Pound the Heavitree Quartsite is folded
into Iarge open‘relgtively upright folds which have their steeper limbs
facing south,

In order to analyse the orientationdata, the Heavitree
Quartzite outorop around Ormiston Péund haa-been:divided into hoﬁogeneoua
Domains (Fig. 28), the Soundéries of which are controlled by the

northward variation in fold style and by the'ohange in strike from west -
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Fig. 28. Simplified map of the northern margin of the Amadeus Basin showing
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to west-southwest across the area. The Uomains ares

Ormiston Thrust Deformed Zone eeeeccecccesccsces Domain L

Folds overlying the Ormiston Fold :
seseesee  Domains I, J, K

Ormiston Fold

Folds underlying the Ormiston FOld  sececcccese Domain M
The orientations of fold axes and of poles to bedding, axial planes,
and mylonitic foliation are shown in the equal-area stereographic
projections of Figuta 29, The strike of fold axial planeq ranges from
west in Domain I to west—southwest in Domain K3 in each Domain, dips
range from near-vertical td'aﬁout 35°N. vThe rangevin axial-plane dips
within ¢ach Domain reflects the development of more upright, less
asymmetric folds from north to south, This feature is further illustrated
‘by the synoptio plot of Figure 294 which shows the poles to mylonitio
foliation in Dom;in L (Deformed Zone) and the poles to aiial-plahd
cleavage in Domains J and K. The mylonitic foliation is an axial-plane
structure to isoclinal fol&s, andvit has a consistently shallower
northwgrd dip fhannthe qleavége in the Déhains to the south,

Foid axes ﬁlunge'ét'gp to 20° to either eést or west in
Domain J. and airup $0-20° %o 060h070° or 230-2609 in Domain K. Thia
reflects guntly curving fold axos, within unfolded axial planea, which
were observed in the field.
In Domain I, the axial-plene cleavage has & fairly uniform

orientation, but the fold'aigs.plnﬁge'at up to 55° to~326° on the
western side of the Chewings RAnge, and up to 34° to 6650 on the
eastern side of the Range (Fig. 29a). . The steép pluhgée are caused
by the steep d1pa of the Heav1tree Qnartzite away from the Chewinga
Range as the result of the strong overstep of the Heavitree Quartsite
onto the older quartsite from both east and west,‘and prohably
accentuated by differantial compaotion of the yonnger sed1menta aoross

the Range.’ To produoe the obeerved fold plunges, the 1n1t1a1 bedding=
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plane dips must»locally have been up to 65°W_on the western side of the
Chewings Range, and up to 35°E on the eastern side. 'hese are rather
high initial dips, and it ie possible that some of the socatter in
measured foid axes in Yomain Iris due to the deyelopment of curved fold
axes, as desoribe&’from Domains J and Ke . - |
Structures in basement

During the Alioe SpringeVOrogeny,'renewed movement probably
took plaoe_within.the Redbank Zone.v This deformation is diffioult tp
distinguish from earlier deformation of the 4one. Narrow disconfinuous
belts of fing-grained, relatively little-recrystallised 'ultramylonite'
lie within the Zone (Fig. 30), and have a fqliatioh and lineation
parallel to that of the adjacent ooarser-grain§d blastomylonites. These
belts mark the sites of late=stage retrogrgssipn and probable fault
movement, and may be of Alice Springs Orogeny age. The ultramylonites
tend to ococur adjacent to the edge of the main Arunta scarp against the
Burt Plain, and are probably related to grmajqr deformed gone of Alice
“prings Orogeny age beneath the Plain, w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>