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LOCATION AND DEFINITION OF AREA

The Mount Painter Frovince is located in the Northern
Flinders Ranges, approximately 350 miles north of Adelaide and
60 miles east of lLeigh Creek, The area to be described is bounded
by longitudes 13910 = 139°50'F and latitudes 29°45' - 30°27's,

Because of low rainfall and harsh climate the area is
sparsely settled, industry being almost entirely restricted te
grazing, Three sheep stations, Moolawatana, Weoltana and Arkaroel:
ocour in the area, Current mining operations are limited to the
extraction of talc at Moumt Fittonm,

The northern region is served by the "Talce read” which
branches off the meir north read at Lyndhurst and passes via the
Mount Fitton Tale Mine to Moolawatana, The mail road from Copley

to Moolawatana via Veeltana provides access to the southerm and
easteorn areas, The central region is served Ly a branch read to
Umberatana, Few tracks exist within the ranges and most are neg-
otiable only with four-wheel-drive vehicles,

PHYSIOGRAPHY

The Mount Painter reogiom forms the rugged, northeastern
extremity of the Flinders Ranges which rise abruptly from the
Lake Frome plains along their eastern margin but gradually decline

towards the north, eventually merging with the plains of the
Great Arteshn BDasin, The present elevated position of the ranges

is primarily due to the exhumation and deming of an eold peneplain
surface (Mid Tertiary?) vhich reached its culmination at Frecling



Heights (3,120 feet), the highest peak in the area., Although
subsequent active dissection has largely destroyed the surface,
erosional resmants are preserved on theharder rock types,

The position of the warped peneplain surface may be
inferred from the concordance of summit levels such as Mt, Paintex
(2,850 feet), Mt, Pitt (2,808 foet), and Mt, Babbage (1,210 feet),

More recent uplift of the area is suggested by steep
drainage gradients, actively degrading streams, youthful valleys,
perched oxbows (up to 100 feet above present base level), valley
in valley structure, incised meanders and high level fluviatile
deposits, These morpholeogical features are wost marked alomng the
eastern flank of the ranges which is defined by a bold scarp and
sharp sig-zag lineaments, ;

The elevated part of the area is composed eof mtut
metasediments and granites, contrasting with the more subdued
relief produced by the less resistant sediments of the Adelaide
System, The crystalline core forms, in part, the watershed bet-
ween the streams flowing eastwards into the Lake Frome depression
and those flowing northwards inte the Lake Yyre - lLake Gregory

Lake Blanche depressien, The principal ecast-flowing streams

and

are the Arkaroola, Paralany EES Four Mile,Pepegoona and Parabare
anf Creeks, The main drainage components flowing to the nerth
are the Tindelpina, NacDennell, Yerila and Mudnawatana Jreeks,
The Hamilton Creek, rising in rugged coumtry north of Freecling
lleights, initially flﬂ-rmm.z::gdo but on reaching the plain:
near Moolawatana is diverted uut!;\crly inte Lake Frome, A number
of impermanent water holes, such as Terrapinna occur aleng the

wa jor creeks, The climate of the region is semi-arid with

marked diurnal and seasonal temperature variations, Rainfall is
deficient and unreliable, averaging less than 10 inches per amnum,
The general semie~arid climate combined with rapid erosién by flasl
flooding after infrequent thundersterms has prevented the

development of extensive soil cover within the ranges., As a



consequence continuous outcreop of little-westhered bedreock occurs
over the major part of the area,

Because of limited rainfall there has baen little
leaching of the seil profile, As & result rapid regrowth of
plants occurs after heavy rains, Vegetation is however, stunted
and sparse, Mitchell grass, blue bush and salt bush pree
dominate on the plains while mallees favour the wore limy
horizons and mulga predominates on arenaceous rock types withinm
the ranges, Spinifex occurs ubiquitously throughout the ranges,
while red gums line tho major crecks,

PREVIOUS INVESTIGATIONS

The Mount Fainter regiom was imitially opemed up by
pastoralists in 1857, The subsequent discovery of copper, lead,
uranium and tale deposits resulted in intensive wmining and
exploration activity,

Because of its remoteness and inaceessibility only
limited geological investigation was carried out prior to 1945,
farly vorkers such as L.,K, Ward, R,L, Jack and 1,Y,L, Hrown were
mainly concermed with assessment of the mineral petential, Of
note is the pioneering work of Mawson who carried out strati-
graphic and petrolegic investigations near Mount Fainter, Freelis
Heights, Yudnasutana, Arkarcola and Yooltana,

In 19435 a geological recomnaissance of the greater part
of the Mount Painter Provinece was carried out by Sprigsg,
Sullivan, u%. Yebb, vade, Johns, King and vegemer
(Pickinson et al 1954) in order to determine its urenium poten~
tial, Subsequent investigations by Ridgway, Droadhurst, Sprigg,
Dickinsén and Wughes were limited to the reassessment ol copper
and talc deposits, DBrief references to the local geology are
included inthese reports,
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Systematic mapping of the region was commenced in 1955
by Campana, Coats, lorwitz and Thatcher, Mapping of the
erystalline basement was completed by Coats im 19359, Air photes
were supplied Ly the Department of Lands and base maps have been
compiled by the Cartographic Section of the Department of Mimes,
As & result of this work the Umberatana, Paralana, Gardiner,
and Moolawatana 1:6),360 sheets weore published, Information from
unpublished maps compiled by previous workers was incorporated
in the published sheets,

Hetamorphic and granitic rocks of the Mount Painter
region were referred by Mawson (912) to the Archacomois fre,
Later dMawson (1923) reassigned the crystalline rocks te the
ecarly or Middle Precambrian, recognizing a major unconformity
with the overlying “Adelaidean® beds, Mapping by the Geological
Survey has largely substantiated Mawson's conclusions,

Sprigg (in Dickinsoneet al,, 1943) and (1935)) con-
sidered that metasediments of the central igneous and meta-
morphic boh’(Mt Painter Complex) were recogniszable units of
the Torrensian Series which had been intruded and granitised by
lower PFalacezeic granites,

Bowes (19352, 1953, 1954, 1956) agreed with Sprigg's
concept of the granitisatign of the Adelaide System, presenting
petrological and chemical data to support the transformation of
tillite to migmatitic augen granite in the Nount Fitton area,
The terms "Mount Dabbage Migmatite Complex” and "Terrapinna
Migmatite Complex™ were introduced by bowes to define the granie
tised terrains,

The erystalline rocks outcrepping nerth of Mount
Fitton were defined by Sprigg (in Dickinson et, al 1951, as the
Mount Babbage Granite Complex®, being separated from the *"Terrs

—pinna Granite Complex" te the south by a marrew corrider of less

meta,mor[aho”d tillite, Simnce the complexes include cosmon rock
Untels ; t/e presemt author favours gemeral usage of the term
Mount Psinter Complex te embrace all erystallime terrains Of the
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Neount Painter Province, llowever, because of its discrete struce

tural position the northermn exposure of crystalline basement
rocks is termed the lount Dabbage Block and the ocuterops south
of Terrapimna Waterhole are defined as the Mount Painter Block,
(Figure 2),

MOUNT PAINTER COMPLEX

A combination of excellent exposures, structural sime
Plicity and lack of high grede metamerphise of the Mount Painter
vomplex has emabled the recognition of & stratigrephic succession
totalling 25,000 feet in thickmness,

This dominantly arenacecous sequence is here named the
Radium Creek Metamorphics, The Radium Creek Metamorphics were
intruded by two generations of granites, referred to as the
"Older® and "Younger Granite Suites” and dated by Compston, (im
Compston, Crawford ana Bofimger, 1966) at about 1,600 millien
years (Carpentarian) and 450 million years (Lower Opdovician)
respectively, 4As no absclute or lower age limit cam be placed
on the metasediments, the sequence is referred to the loose time-
term, Clder Precambrian with the suggestion that it msay be Lower
Proterozoic, The Radium Creck Netamorphics and “Older Granmite
Suite" together comprise the Mount Painter Complex,

Hadium Creek Netamerphios

The moetasedimentary sequence is divisible into tweo
lithelogically distinct formations, The domimantly aremaceous
upper unit, termed the Freeling leights “uartzite, conformably
succeeds & sequence of mica schists and non-~clastios referred to
as the Brinaine Schist, The Preeling Heights ‘uwartzite is sube
divided inte three members,



Ireeling ileights ‘wartzite

The Freeling lMelghts “uartzite is ®» highest formation
of the Older Precambrian metasedimentary sequence, The more
quartzitic upper and lower members give rise to much of the bold
topeographic relief extending from near North Vell through Mount
Fitet, Yudnamutana lHill and Freeling Helights te Moclawatana wool-
shed, Remnats of the Freeling lHeights ‘uartzite occur in the
Mount bDabbage Complex, tbo ror?ttu includes a lenticular unit
of arenaceous schists (m:muok Schist Member) which forms
a belt of more subdued relief from Mount Fitt te a point 1.2
miles northwest of lount Adams, At the latter lecality the
%‘iﬁﬂcrm Schist is underlain by a sequence of argillaceous
sandstone and erthoguartzites forming the lowest member (unnamed)
of the Freeling lieights “uartzite,

Although the formation has been metamorphosed, sedimen-

tary structures are well preserved in the mere quartzitic units,

The upper member of the Freeling Heights ‘uartzite was correlated
by Sprigg (19435) with the "Mount Arcona ‘wartzite” (Copley ‘uart-
zite), described earlieor by Mawsen (1941) from the Lopley area,
The existance of a major unconformity above the Freeling leights
fuartz=ite and the recognition of the Copley ‘wartzite in the
overlying Adelaidean sequence, refutes Sprigg's cerrelation,

Uger Member (Unnamed)

The wpper member of the Freeling Heights Cuartzite,
exposed in the vicinity eof Freeling leights, oguto“ of a well-
bedded sequence of medium teo fine grained ;é;_o.qurtlttn with =
minor developments of feldspathic quartzites and argillaceous sax
stones, (See Appendix I, P,358/55); A thin lenticular quartze
pebble bLed coccurs near the base of the unit te the morth of
Freeling leights, CUccasional "erratic® boulders of guartzite wp
to 1 foot in length occur at various horizens. The boulders are

oriented and generally dispersed th an a
R i rough rgillaceo



sandstone matrix,

Aqueous cress-bedding with high-angle foreset beds occurs
throughout the sequence, the creoss-bedding often highlighted by
heavy mineral comcentrations and grit bands, Ripple marks have
been noted in the creek section east of Greem Hill copper wmine,

The upper member passes gradationally downwards inte the
vorundum Creek Schist by an increase in argillaceous content. The
thickness of the upper member is approximately 13,000 feet,

Middle Member (Corundum Creek Schist)

In contrast to the lofty summits produced by the upper
and lower members, the interveining Radium Creek Schist occouples a
belt of subdued relief, The unit consists essentially of a succese
slon of interbedded arenacecous schists and quartzites, the schists
probably representing metamorphosed argillaceous sandstones, Lesser
developments of -oovuo-,buuu—m corundus-spinel schists
ocour (See Appendix 1, P,313/57)., Detween Mount Pitt and Yudna-
mutana Gorge the sequence was extensively injected by granites teo
form migmatitic rocks, The Corundum Creek Schist appears te tengue
out to the northeast of Freeling Heights, The thickness of the
wnit is diffioult to determine because of structural complexities
but is estimated to be approximately J,500 feet,

Lower Member (Unnamed)

The lower member of the Freeling lelights ‘uartzite is
exposed in the keel of the Moclawatana Symcline between Mount
Adams and Moolawatana woolshed and as ungranitized remmants within
the Mount Babbage Block, The unit consists predominantly of well
bedded orthoquerizites, lithologically indistinguishable from the
upper member, Aremnaceous schists appear in the passage zone into
the Corundum Creek Schists and thin lenticular quartz-pebble beds



ocour at and near the base of the unit, Heavy mineral lamination
and cross-bedding are not as well develeped as in the upper member,
The lower member appears to intertongue with the Urindina Schists
at the headwaters of Fepegoona Creek, J| miles west-south-west of

Vount Neill, The estimated thickness of the lower member ies 7,000
feet,

Erindins Schist

The Drindina Schist is the lowest formation exposed in
segquence, conformably underlying and locally intertonguing with the
Freeling leights Cuartzite, The upper member of the Brindina
Schist is exposed en the southern limb of the Moolawatana Synecline,
a tight synclinal structure extending in a northeasterly direction
from the headwaters of Pepegoona Creek to Moolawatana woolshed,
Fquivalent units on the northern limb of the syncline are granitise
ed where they occcur in contact with repakivi type granite (Terrae-
pinna Grenite, The upper sequence is also typically developed 1)
miles south of Twelve Springs (Mocolawatana 1:63,360 sheet) where
it is separated from the Freeling lHeights (umartzite by a tongue of
white granite| e 7 eccie G ranede)

The upper sequonce ey of the Urindine Schist
consists essentially of metasedimentary amphibolites, muscovite
and biotite-sclists, JMinor developments of chlerite-anthorphyllite-
cummingtonite and garnet-sericite~schists, epidotite quartzite,
hornfels, and garmet rocks ocecur, (See Appemdix I F, 59/57 (1),
(2).

The only exposure of the lower sequence is north of Para-
barena Hill (Moolawatana 1:63,360 sheet), where a steeply dipping
sequence of arenficecus-muscovite- and biotite-schists with minor
quartzite is separated from the upper sequence by tongues of
grenite porphyry (Mount Neill Porphry) snd the Terrapimna Granite.
As the granite rocks were primarily emplaced by doming of the sed-
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imonts without much stoping it & probable that much of the orige
inal succession is preserved, The thickness of the lower sequence
is approximately 1,200 feet and the upper succession about 2,000
feet giving a total thickness of },200 feet for the formation,

Stratigraphle Position Uncertain

(uartsites and phyllites of uncewtain stratigrephic
position are expesed south of Mount Adams on & fault block eleva-
ted by wpthrust movements on the Adams Fault, The metasediments
wvore discordantly imtruded by a large body of Mount Neill Porphyry
which is nowhere exposed on the westerm fault bleck, Although
the quartzite beds resemble the lower member of the Freeling
Heights ‘uartzite the underlying monotomous phyllite n«u« :

forms a lithological unit distincet from the m ld:tli o:p%-
sod on the western fault block 2 « J miles southwest of Mount
Neill,

The absence of Mount Neill Porphyry west of the Mount
Adems Pault, the distinetive lithelogy of the phyllites and the
relative elevation of the ecastern fault block suggest that the
motasedimentary wnits in question represent a succession which
underlies the Brindins Schist, As no direct relationship exists
botween the quartzite-phyllite succession and Brindina Schist the
exact stratigrephic position of the former units reméins in doubt,

The quartsite and phyllite succession outlines a southe
westerly plunging east lisbk drag fold, a local plunge reversal
giving rise to a domal structure in the phyllites, Stretigraphic
relationships betweem the two units, confirmed by cross-bedding
facings, show that the gquartzites conformably succeed the phyle
lites,

‘uartzites (Unnawmed)

The quartsites are generally pale grey or pink in celour

a-md. usmafiy well bedded particularly towards their base,
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The units are sometimes cross-bedded, this feature occasionally
beding outlined by heavy minerals and grits, The quartzite is
slightly feldspathic, woedium grained and often sericitic,

Phylliites (Unnamed)

This unit 1s & wonotonous succession of phylliites undore
lying the umamed guartzites with a sharp confermable contact, A
thin discontinoucus guartsite interbed occurs in the upper part of
the sequence, The phyllites are characteristically rhymically lam-

inated ({"), consisting of silty bands alternating with silky
phyllitic bands,

SEDIMENTARY ENVIRONMENT

The presence of steep foreset beds in the Freeling Hedgils
Guartzite is indicative of a high energy wediuvm of transpert, Ripe
ple marks, agqueous cross~bedding and heavy mineral concentrations
point to near-shore depesition, possibly in & deltaic or sheal.
water onvironment, The essentially howogencous compeosition of the
sediments peints to uniform source and environmental conditions,
although slow subsidence ¢f the depositiomal basin must have ccocure
red to permit the accumulation of such a vast thkkness of sediments,
The cyeclic nature of sedimentation is demonstrated by repetition
of three thick units of gquartzite in the successioen,

INTER«REGIONAL CORRELATIONS

Possible time and rock equivalents of the Radium “reek
Metamorphics are apoooq./h the Olary -« Brokem Hill Province (wille
yemam *Series”) and the Peske and Denisen Ranges (Peake "Series"),
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Slary - Droken Mill Freovince

In the Olary regiom the Willyawa "series” and anafectic
granites are overlain with lecal strong unconformity by formations
of the Torremnsian Durre Group, MNaxium datings om granites and
davidite slw the age of the ¥Villyama "Series" to be greater than
1660 million years,

Cagpana (in Campana and King 1958) recognized a “Lower”,
"Middle" and "Upper” grouwp within the metasedimentary sequence,
Campana deseribed the "Upper Group" as a thick sequence of genere
ally well bedded arkosic quartzites and arkeses (7), frequently
including bedded iron formations, The "Middle Group™ is essential-
1y the economically impertant Ithiudna Calce Silibate Group, a seque
ence of mineralized actineolitic dolomites, marbles, tremolite-
diopside rocks, garnet rocks, amphibelites and epidote - actinelite
quartzites, The "Lower Group™ or Veekeroo-Billerce Schists are
described as a sequence of mioa schista, parageisses, laminated
quartzitic sandstones and silky phylliitic schists, vhen compared
with the less metamorplosed sedimentary sequence of the Mount
Painter Complex, the ¥illyama “"Series” shows a more than coincidene
tal lithelogic and streatigrephic correspondence, Thus the "Upper

Group* is essentially arenaceous which suggests correlation with
the Freeling llelghts “uartzite, the metamorphic mineral assemblage

of the “Niddle Growp" compares favourably with the Brindina Schist
and the "Lower Growp™ corresponds with the phyllites, the lowest
wnit exposed in the MHount Painter Provimce, Although ne irom forme
ations have been mapped in the Mount Paimter Province, the irem

rich composition of the Brindina Schist suggests a basis for cor-
relation of the two units,

Leake and Nenison Hanges

A pree-¥illouran assemblage of slates, phylliites, sericite
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ic quartzsites, mica schists, possible basic velcanic rocks amd
grenite gneiss were termed the Peake "Series" by Reymer (1953).
The presence of several thick sericitic gquartzites in the sequence
suggests affinities with the Freecling leights ‘martsite., Decause
of the lack of high grade metamorphism Reyner suggested that the
age of the Peake Series may be post-Archacan and pre-Adelaide
System,

*Older Granite Sulte*

The "Older Granite Suite® comprises both massive and
foliated gramites dated by Compston et al, at approximately 1,600
million years, The occurrence of Boulders referable te the
*"Older Granite Suite" in the basal conglomerate of the Callanna
Deds established the pre<¥illouran age of the suite,

The massive types (rapakivi type grenite, grenite pore
phyry, medium grained granite, and granodiorite) are structureless
or only weakly foliated, Primary directiomal fabries (flow bande
ing and lineation of felspar laths) are well developed in the
foliated types (quartz-feldspar porphyry, gnelssic granite amnd
tabular felspar granite),

ventact relationships with metasediments are gemerally
concerdant to low angle discordant; stremng discordances of the
rapakivi granite amnd granite porplyry sccur lecally., Partial
eruse sectional viows of foliated and massive granite bodies,
oxemplified by the Nount Neill maseif, show the domed tops amd
flat bases of classiceal Jlaccoliths. Thus, in the MNeunt Painter

granite
Province the/space problem is resolved by uparching of the strata,

The strongly discordant re-entrant of granite porphyry between
Yudnaputana Hill and Moumt Pitt, is believed teo be a feeder for
an extensive laccolith wikh wes largely ereoded prior e the depo-
sition of the Adelalde System,
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The older granites were emplaced at varying stratigraphi

levels throughout the sedimentary sequence, the intrusions favoure
ing bedding planes and formation contacts, Oranite apophyses are
rare and do not penetrate far from the comtact, while pegmatites
appear te be absent, Stoping by the rapakivi granite has been
observed lecally, The repakivi grenite and granite porphyry invare
iably eccupy the cores of laccolithic structures and intruded all
foliated granites and porphyries, Thus the massive grenites repre-
sent the youngest phase of the "Older Granite Suite”,

Comnsiderable field and petrolegical evidemce has sccumue

lated to demonstrate the maguatitic origin of the older granites,
as follows:

1. Strong, local discordant relationships with metasediments,
eeff. the Yudnamutana Hill laccolithic feeder,
2, Sharp comtacts e.g. with Freecling NHedghts Guartzite,
3. Doming of reof rocks, ilmplying hydrostatic pressure and
therefore a fluid medium e,g, Mount Neill laccolith,
4. Resorption phenomensa «.g. Pepegoona Ferphyry,
5. Stoping of country recks,
6, Reaction borders on xenoliths,
The Treeling lHeights (uartsite shows little evidemce of
contact moetasomhtism or metamorphism, lNHowever, granitisation of
presumed argillaceous sediments tentatively referred to & the
Brindine Schist, occurred oxtensively throughout the Mount Dabbage
Bleck and to a lesser sxtent within the Mownt Painter Dleck, The
wetasomatic procosses are comsidered te be related to thoe emplace-
ment of & magaatic granite « the rapakivi type granite,

The directiomal structures of the feliated granites and
porphyries, with the exception of schistesity, are interpreted as
flow banding., The ratio of height to base of the MNount Neill lace
colith is approximately l:4, The development of regular flow
banding, the marked doming of the laccoliths indicated by their
height to base ratio and lack of fracturing of the roof rocks are
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indicative of & passively emplaced viscous magma, Fumplacement of
the granite bodies of similar composition and texture at varying
levels, however, implies local disruptiom of the roeof rocks,

Zerrapinne Granite (Rapakivi type granite)

The term rapakivi is derived from the Finnish Yapautukiv
which -;u disintegrating rock, referring to its ready mode of
weathering, The type rapakivi of southwestern Finland was first
fully described by Serderholm (1923) im his classical memoir on
migmatites and related granites,

The Swedish and Finnish repakivis are characterised by
large ovoid potash feldspars (orthoclase or microclime perthite),

bipyramidal phenocrysts of quartz set in a medium to fine graimed
ground mass of gquartz, potash feldspar, plagoiclase and biotite,
Some ovoids are surrounded by a shell of small prismatic oligoclas
erystals, ofteorn referred to as the rapakivi texture, MNeany petro-
graphers unfertunately adopt the mantling of feldspars as a criten
iom for rapakivi, although the texture is exceptiemal in gramite
massifs, In addition both mantled and wnmantled ovoids may occur
side by side, making a rock unit distinction impossible,

Granite of the rapakivi type forms the major rock unit
of the Mount Babbage Block and the northern areas of the Mount
Painter Dlock, The biotite rapakivi gremite of the Mount Painter
Province, referred to as the Terrapimma Granite, produces a charage
teristic dendritic drainage pattern and a soderate to subdued rel-
ief, The rock is locally disintegrated by weathering, giving rise
to a mantle of coarse gravels, containing quartz, micas and fragmen
ted ovoids, These deposits resemble "moro", the peculiar gravels
derived from the rapakivis of Finland deseribed by Fskela (1930).

contacts with metasediments and other older m;:::mdy
are invariably sharp, In the NMount Painter Block comtacts are con~-

cordant or low angle discordant, MNore discordant relationships are
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evident in the Mount Dabbage Block, The Terrapiamna Granite does
not appear te have been emplaced much above the base of the Freeling
Heights “uartszite, Lecally, apophyses, sills and peds of the grane
ite penetrate the country rocks up to | mile from the main contact,
Between Parabarana lill and Meclawatana woolshed cross-sectional
views of repakivi granite beodies show a typical laccolithic prefile
Rapakivi type granite, forming the core of the Parabarana Nill lace
colith was exposed by differential ereosion of a fault block eleva-
ted by movements along & north-westerly trending fault, Tabular
feldspar gropite, occupying the outer shell of the laccolith is cone
sidered to be & marginal flow phase of the rapakivi gramite, The
absence of a flow banded phase in upper contact zones, as for exame
ple 3 = 4 miles north of Mount Adams, is possibly due to intrusion
of the rapakivi granite above the level of the earlier formed foli-
ated granite,

Hetasediments dow widely divergent metamorphic and meta-
sométie responses tov intrusion by the Terrapimma Granite; There
is general agreement among wost Femnoscandian geologists that the
repakivis were magmatic, Backlund, (1938) Read (1944) alene favour
a metasomatic origin,

ﬁ?mﬂl are considered to be anomalous because of
their apparent inverse crystallization sequence compared with “"ner-
mal granites”, Another unusual feature is the orystallization of
two generations of guartz and feldspar, The Nount Painter repakivi
shows a similar crystalliszation tremd, Thus the phenocrysts repre-
sent the first genmeration of potash feldspar and quartz, the later
generation forming part of the ground mass, The major part of the
biotite appears te have crystallized at a late stage; bietite
inclusions in the potash feldspar may represent an earlier genera-
tion, A umique and pusszling feature of rapakivi granites is the
shape of the feldspar crystals, The reason for the development of
an oveidal form has not been satisfactorily explained, most petro-
graphers favouring a process of resorption., The eveidal arrange~
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ment of the inclusions suggests that the crystals grew as oveids,.

The development of feldspar ovoids in metasedimentary wall rocks
reported by many authors supports this contention, Since a sphere
has the least surface energy of any gecmetric shape the eveidal
form may be due to the tendency of both the crystal ‘FO‘» and a
spherical shape to develop simultaneously under strong confining
pressures which might be expected &t a depth of 5 miles, Occase
ional vague pinacoid faces tend teo be developed in Teldspar eovoids
of the Mount Painter rapakivi granite, Turner and Verheogen (196¢
tentatively accept a crystallization temperature of 700-800°C and
a pressure of 5,000 bars for the rapakivis on experimental evide
ence presented by Yoder, Stewart and Smith, It is probable that
the lount Painter rapakivi granite crystallized under more oxtrem
pressures than those postulated for the type rapakivi of Fennose
candina, This conclusion is suggested Ly the almost spherical
form| crystal of quarts umpENEES and the absence of mierelitic caw
ities in the Mount Painter rocks., The enly evidence of alteratio:
in the Freeling Heights Cuwartzite is silicification and sericitis
tion, the latter metamorphism probablyfesulting from dislocation
movements, Likewise pre-rapakivi greanites were imert, Iy contra
the Brindina Schist is extensively metasomatised and metamorphose
except where "arouring” by the earlioer non-reactive granites
occummd,

The Terrepinna CGranite is 2 massive grey rock whem fres
but acquires a brownish tint on weathering, The rock consists of
abundant, randomly~oriented pearl white (pink on weathering) ovel
of potash feldspar (perthitic microcline, erthoclase), rounded o1
slightly evoid crystals of pale blue opalescent gquartz and aggreg
ates of bilotite, The ground wmass is composed of & coarse mosaic
of potash feldspar, quarts, wicas and seodic plagioclase, (See
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Appendix 1, P452/65). DBecause of the close packimg of the pheno-
erysts the groundmass forms only about 25% of the rock velume,
Accessory minerals recorded from the repakivi are tourmaline,
apatite, zircon, sphene and magnetite,

The size of the feldspar oveids may vary between 1,) x
lem and 5 x Jem in one outcrop but are wore commonly of the erder
of 2,5 x 2em, Frimary quartz corystals range from %am up to Zom
Scross, Feldspar ovoids are invarisbly twinned according to the
Carlsbad lav, No mantled feldspars have beem observed, The pote
ash feldspar often contains irregular intergrowths with quartz and
inclusions of tourmaline and blotite., The inclusions may have &
erude ovoidal arrangement comcentric with the mergins of the crys-
tal, A cluster of biotite crystals sometimes occurs at the centre
of the feldspar oveid,

Variants of the Terrapinna Granite containing ovolds of
plagioclase ocour lecally (See Appendix 1, 7,376/55). Bowes (1953)
recorded a "migmatitic augen granite” from the "Terrapinne Migmat-
ite Complex” im which plagioclase (Ab68) is the domimant feldspar,

Shearing of the repakivi granite resulted in deformation
of the oveids to form augem and a marked development of biotite.
Augen gnelsses form a major part of the Hount Babbage Block,

Campana (1963) attributed oveid feldspar development in
the rapakivi granite ard aranite porphyry to metamorphism of an
earlier magmatitic granite, lio necessary physico-chemical changes
being induced by "varying depths of burial, sedimentary loads and
erosionajunloadings” prior to deposition of the Sturtian Series,
Campana's thesis is refuted by the pre-¥illouran age of the rapa-
kivi, indeed also the age of the ovoids, The presence of detrital
fragments of feldsfpr oveids in the basal willouran conglomerate
alse denies the younger metamorphic age postulated by Campana, The
maguatic origin of the Mount Painter rapakivi is supported by a
laccolithic form of the gramite bodies, sharp contacts, and the
absence of relict sedimentary structures,
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Mount Neill Porphyry (Granite Porphyry)

The Mount Neill porphyry outcreps extensively within the
Hount Painter Bleock, forming cores of lacceoliths, sills and lenses,
The Porphyry occurs at varying stratigraphic levels of the metasede
imentary sequence and was presumably emplaced over a vertical inter
val of at least 25,000 feet, Where the granite porphyry and rapa-
kivi are associated, the porphyry invariably occurs at a higher
stratigraphic level,

Lontact relationships with metasediments are generally
concordant to low angle discordant although local strong discordan-
ces are svident between Nount Pitt and Yudnamutana ill end 1 mile
south of Mount Adams, Cruptive breccias (?) occur along the strong
1y discordant comtact with laminated phyllites south of lJount Adams,

The granite porphyry is massive with a fine to medium
grained groundmwass, is composed of recrystallized quartz, microe
cline and small amounts of eligoclase (Ab88), Bietite is relative-
ly abundant, tending to aggregate in "clots™, Accessory minerals
are rutile, ilmenite, tourmaline, euhedral zirceon, sphene, apatite
and hornblende., (See Appendix I; P125/60, PAA9/63).

Micrecline ovoids are occasionally mantled by clear albite
while some ovelds include comncentric shells of biletite, plagio-
clase and accessories, (See Appendix I, PU48/65).

In the hand specimen the granite porphyry SEsEE———E=—:

resem bles
TN the rapakivi type granite, being referred to in the
field as ®» "little repakivi®, Macroscepic characteristics of the
granite porphyry which emable it to be distinguished from the
mpakivi are the finer-grained groundmass, and smaller evoids,

Minor differemnces in chemical composition appear to be a slightly

lower silica percentage for the rapakivi and a higher soda-potash
ratie for the grenite porphyry. (See Appendix II),

The granite porphyry is believed to represent a higher
level, slightly chilled phase of the repakivi gravite, Faplacement
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of the porphyry as laccoliths and laccelithic feeders and its
intrusive relationships establish the magmatic origin beyond
reasonable doubt, Seoda enrichment is possibly indicated by latee
stage formation of albite and the Mgher soda-potash ratic compar-
ed with the rapakivi granite,

The large tongue of granite porphyry outcropping bete
ween Mount Pitt and Yudnagutana Hill cccupies the axial reglon of
& major west plunging anticline and shows a strong local discerd
ance with the Freeling lleights Cuartzite in the vicinity of the
Camel Pad, This relationship contrasts with the general concore
dant to slightly discordant contacts to the northe-east and south
where the granite porphyry overlies the Freeling Heights Cuartse-
ite, Clearly the porphyry has broken through the guartzite and
been concordantly emplaced at a higher level as a sheet or lace
colith, Although subsequently folded, faulted and eroded the
essentially concerdant mass can be traced southwards and eastward
te the vicinity of FParalana lot Springs and northwards to Mount
Shanahan Uranium Frospect, Unfolding of the mass suggests that
the base of the intrusion extended over a distance of at least
J5 miles, The structural relationships suggest that the perphyry
tongue formed a feedor to the intrusiom,

Yerile Granjite (Tabular-feldspar Granite)

The Yerila Granite is restricted to the Mount Babbage
Block outcropping as an castevest eriented elliptical mass betwem
Hudnawatana Creek and Mount Babbage, The rock is characterized
by a striking development of feldspar laths which exhibit & linea
parallelism, Blotite schlieren occur towards the margins of the
granite and generally have a preferred orientation paralleling the

feldspar laths, Fine grained variants lacking in phenocrysts

occur as parrow layers within the granite, The bands are parallel
to the phenocryst erientation, Cccasional oveoid feldspars occur
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in the granite,

A plet of the linear elements shows that the granite
mass has a general synclinal form with a flat easterly plunge, A
strong schistosity, trending between etst southe-sast and east, has
been imposed on the granite, Shearing produced a marked develope
ment of biotite snd granulation of the rock fabric, In zones of
more intemse dislocation, for example near the faulted contact
with the tillite, crushing of quarts phenccrysta and complete
retrograde metamorphiam of [eldspars to sericite occurred,

The Yerila Granite was locally intruded by the rapakivi
gréanite, an obvious intrusive contact occurring west of the Mude
navatana Creek, XAenoliths of the tabular feldspar granite were
incorporated in the repakivi granite,

The Yerila Granite is typilcally a coarse-grained, mottlal
reck, compesed essentially of euledral twinned tablets of micro-
cline up to 2,5 cemntimetres in length, irregular crystals of guats
and aggregatos of biotite, The ground mass is composed of a finee
grained grapular mosaic of gquartz, microcline and albite (AL92),
Agcessories are monazite, ilwonite, apatite, sircen and tourma-

36855
line, (See Appendix I, rEEENSS) .

The Yerila Granite is comsidered to have crystallised
initially under extreme pressure conditions, similar te those pos=
tulated for the repakivi greanite, The physical cenditions resule
ted in crystallisation of first gemeration ovoid crystals of pote
ash feldspar and quarts, At this stage, relief of pressure, pres-
umably due to escape of velatiles, resulted in crystallisation of
second generation euhedral feldspars,

The linear parallelism of the feldspar laths is intere
preted as a platy flow structure, 7The development of regular flow
structure suggests that the Yerila Granite was a2 sarginal facies
of a viscous magsatic granite, The similarity in norms, calocula-
ted from analyses quoted in appendix II, of the Yerila and Terrae

piana Granites suggests that they were comagmatic, Intrusion
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of the Yerila Gramte by the massive Terrapimna Granite establishes
the relative ages of the twe granites, Contacts are markedly dis-
cordant west of Mudnawatana Creek and south of Mount Babbage, but
essentially concordant to the north of Mudnawatana Creck, All cone
tacts are sharp,

Pepegoons Porphyry (Wuartz-feldspar perphyry)

The main body of the Pepegoona Porphyry creops out in the
vicinity of Mount Neill, OUther iselated outcrops occur 2 miles
northecast, 2§ miles southecast and j| miles southwest of Mount
Adams, and from | to 2| miles northesast of Paralana lot Springs.
Most contacts with metasediments are faulted and only at a point
1{ miles west northewest of Mount Neill is & normal contact presere
ved, At this locality the porphyry is essentially concordant with
the Brindina Schists, A crude parallelism of feldspar laths is
evident in the porphyry., HNarrow bands of chloritic schists, essene
tially lacking in phenecryst development are interlayered with the
porphyry, paralleling the feldspar lineation, The directional
structures are interpreted as flow structures,

Consistently steep nerth-dipping lineations indicate
that the present plan view of the Mount Neill massifl approximates
closely to a true vertical section, The typical flat base and
domed top of a large scale laccolith is admirably displayed, the
Pepegoona Peorphyry forming the outer shell of the structure, (one
tact relationships in the Mount Nelill and Mount Adams massifs indi-
cate that the Pepegoona Porphyry was intruded by the Mount Neill
Perphyry .

The Pepegoona Piohrry is typically dark greemn when
fresh but forms rusty outerops on weathering, The porphyry cone
tains ccoasional oveid, reund or sublhedral phenocrysts of micro-
cline and sligoclase (AbLSS) between | inch and 1 inch diameter,
abundant subhedral to suhedral laths of microcline and osligoclase



up to | inch long and round and pale blue te violet quartz, The
phemocrysts are set in a fine-grained alwost glassy ground mass
of anhedral microcline, eligoclase, hormblende and biotite, Ace=
esseries are sphene, ilmenite, magnetite, and euvhedral zircom and
«’muto. Fluorite and pyrite occur in trece amounts (See Appendix
X3 PA5Y65, P4LS/59). Phenocrysts of quartz and feldspar are
strongly correded and embayed, Micrecline contains inclusions of
biotite, hornblendeénd epidete, reldspar phenocrysts are rare
to absent in marginal facies of the porphyry but become progres-
sively more abundant and cleosely packed towards the core of the
laccelith,

By comparison with the majority of the older gramnites,
the Pepegoona Porphyry is anomsalously seda rich, the soda/potash
ratios being approximately 4.9:1 and 1,611 compared with 0,6:1
for the gramite prphyry, (See Appemdix II),

The laccelithic form of the Pepegoona Porphyry and the

presence of resorption phenomena are strongly suggestive of a
magmatic ordigin, Flow banding indicates a marginal phase of Intrue
It‘..

concerdant comtacts with metasediments suggest that the
Pepegoona Porphyry was cmplaced in a flat-lying sequence, This
thesis suggests that intrusion of the porphyry ocourred under a
sedimentary cover of at least 25,000 feet, the total estimated
thickness of the metasedimentary sequence, The great depth of
emplacement of the porphyry would appear to be inconsistent with
its finee-grained alwost glassy ground mass unless rapid chilling
ocourred, Chilling along the margins of the laccelith probakly
resulted in progressive comselidation from the margin towards the
core of the structure, The paucity eof feldspar phenocrysts near
the roof and their concentration towards the base of the intrusion
may be attributable to crystal settling, This process may alse

explain strong resorption of the phemocrysts in the lower levels,
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Intrusion by the Mount Neill Porphyry shows talt the
Pepegoona Porphyry is relatively eolder, The high sodium content
of the Pepegoona Vorphyry may be related to soda metasomatism
by the Mount Nelill Porphyry, although it would not be anticipated
from the wineral assemblage,

¥attleowie Gramite (¥hite grenite)

The Vattleowie Granite is restricted cssemntially te the
Mount Babbage Block ecourring as irregular masses in the rapakivi
granite or as 'sandwiches' between the rapakivi and metasediments,
A few outoreps alse ocour in the northern part of the Moumt Painte:
Block to the east and southecast of Mount Fittom, Centajots with
metasadiwents and rapakivi granite are invariably sharp,

The vattleowie Granite is slightly gneissic, and typical
ly lightecoloured and cofrse grained, The rock is composed cssene
tially of gquarts, microcline, oligoclase (AbS86), biotite and acces

sories (mircem, sphene, apatite and tourmaline), Subhedral pheno
crysts of microcline and subordimate oligoclase cccur in a ground
mass of microcline and albite (Ab92), Micrecline contains imncluse
ions of gquartz and plagioclase, Oligoclase phenocrysts show a
faint zoning and partial alterathn to sericite, pemninite, calcite
and clay minerals, Clear albite occurs as small crystals in the
ground mass and as rims to the oligoclase, Nyrmekite is developed
where albite is in contact with the peotash feldspar, Drown biotit
occurs as long flakes, showing partial alteration to chlorite, Ire
regular gquarts erystals are .";M (See Appendix 1, P245/65).

The intervention of the vattleowie Granite betweem the
rapakivi and granitised metasediments is suggestive of a metasom-
atic origin for the Wattleowie Gramnite, On the other hand, doming
of the metasediments by the grenite (2,5 miles mortheast of Mt,
Babbage) and the sharp contacts point to & magmatic origin if it
is assumed that granitisation would occur at comstant volume, Vhen
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bodies of the ¥Wattleowie CGranite are iselated by narrow tongues

of rapakivi, the margins of the masses may be fitted together with
@ fair degree of conformity, These rdationships suggest that the
Vattleowie Granite was intruded, but not metasomatised by the repa-
kivi, The late stage development of albite suggests that soda
enrichment of the white granite magma may have occurred,

*YOUNGER GRANITE SUITE™

The "Younger Gramite Suilte” includes soda leucogranites,
albitites, granodiorites, aplites, sodic and potassic peguatites,
Pegmatitic offshoots from the granodiorites intruded the Callanna
Deds, Burra Group and Yudnamutana Sub-Grouwp, Samarskite from a
peguatite intrusive inte the lount Painter Complex was dated at
%00 & 50 millien years (Ordevician-Silurian) by Kleeman (1946)
using U/Pb retics., More recent dating (RL/Sr method) by Compston
(in Compston, Crawford and Bofinger, 1966) of a pegmatite emplaced
in the Callamna Deds indicates a best age of 460 million years,
This figure is cavordant with a date of about 4J0 m.y. Quoted by
the same authors for the Mudnawatana Granite, The seda leucegraniis
were unsuitable for dating but are suggested by Compston et, al, teo
be younger than 700 m.y. Thus age dating suggests that the Younger
Granite Suite was emplaced at about 4350 m.y. (Lower Ordoviciam),

Seda lLeuco-Granlites and Albitites

Seoda leuco-granites, albitite and aplites outcrep as
swall isolated bodies in & belt wikh extends from Umberatana M.8,
to the vichny of Arkarvola Bore, l‘ho individual o-tou’- vere
tomd Gl-t'- M. “'ronr-lm uu. ‘llc lcod.l.oo. m Pt-uolo-
and utun -u by Mawson and Dallwitz (1943), Seda granites and
pegnatites also occur in a complexly folded outlier of ? Callanna

Beds to the west of Mt, Adams, In the southern region the seoda



granites are almost exclusive located in metamorphosed diapiric
sediments referable to m/:- Beds and are comnspicuocusly
absent from the MNount Painter Complex, The margins of the gramite
bodies are brecciated and small misses were seen to be enveloped
by diapiric breccia, Albitite vedns injected brecciated slates
of the Sturtian Tapley Mill Formation ) miles morthwest of Yadane
inns Outstation,

Iin decreaging order of abundance the seda leuco-granites
are composed of albite (sodaclase), quarts, potash feldspar (orthe
clase, microcline and pertnite), accessories (tourmaline, garmet,
sphene and apatite) and minor awounts of mmscovite, ‘wartz cccurs
as euvhedral to subhedral hexagemal crystals and as graphic inter-
growths with albite, Gaseous and liquid inclusions in the quarts
were noted by Mawson and Dallwitz, The textures eof the soda grane

ites are characteristically spongy and granular,
Mawson and Dallwitz visualised the seda leuco-granite

bodies as high level cuwpola-like projections from an extemsive
subsurface igneous mass, According to these authors intrusion of
the granites and introduction of large volumes of soda, chlorine
and beron inte the surrounding sedimentary sequences led to cone
tact metamorphism and metasomatism, These processes resulted in
the formation of hornfels and marbles containing various assome
blages of gquartz, albite, bytownite, microcline, scapolite, bio-
tite, zinnwaldite, phlogopite, tremolite, calecite, vesuvianite,

tourmaline and glaucophane,

Mawson and Dallwitz noted a progressive increase o-
potash with depth, attributing the composition of the leucogranitms
to soda enrichment in the upper levels, In the present suthor's
opinion brecciation and envelopment of the soda granite bedies
by diapiric breccis show comclusively that the granite intrusioens
were dismembered by diapirism, Their absence from the Nount Paine
ter Complex and the age dating, hucvoi. suggests that they intru-
ded the Adelajde System, If it is sccepted that the soda leuco-
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granites and Arkarcela pegmatite are of the same age, & postelower
Ordovician phase of diapirism is indicated,

Mudnawatana Grepite (Granodiorite)

The Mudnawatana Orenite (BDowes, 195)) creps out as an
irregular body between Mt, Babbage and Mudnawatana Creek, Grane
odiorites of similar composition, texture and grain size form &
large oval massif on the Freeling lieights plateu and a narrow
elongate body to the north of Faralana let Springs. DBecause of
near petrologic identity the rock types forming the three massifs
are referred to the Mudnawatana Granite, The NMount Babbage and
Freeling Heights massifs are unsheared, although the presemce of
strained quartz indioates some deformation, 7The Hot Springs massif
outoreps in the core of a tight synecline formed by rocks of the
crystalline basement, The granodiorite is schistose, the shear
planes tremding in & northeasterly direction @prallel to the infere
red axial plane of the fold,

Pogmatitic offsheoots from the Mt, Babbage massift cut
acreoss & wajor plane of decollement which separates the crystalline
basoment from the "lower tillite" (Yudnowutana Sube-Group) and were
also injected along cleavages in the tillite, These relationships
point to & post oregenic phase of intrusion, On the otherlsnd the
apparent structural repetition of the Freeling Heights and liot
Springs wassifs across & major anticlinal axis implies a pree
oregenic phase of intrusion in the southerm area, Three possibili-
ties exist which ceuld explain the apparent contradiction,

1. One phase of igneous activity occurred in the region
and fold movements were earlier in the Mount Babbage
area,

2, Igneous activity post dated one phase of folding in the
twe areas 1i,¢, the structural repetition is spurious,
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Je Folding was synchronous in the twe areas and twe phases
of granite emplacement occurred,

If At 45 accepted that all younger granites are of the
same age a&s the Arkarcela pegmatite (i,e, Lower Ordovician) the
hypothesis of & pre-orogenic granite is supported by disruption of
the seda-leucogranites by a diapiric mechanism; diapirism is
believed to be initiated by fold movements,

Yount Babbage Nassif

The Mudnawatana Granite crops out over an area of 4
square miles, exhibiting stromng discordant contacts with schistose
rapakivi and tabular feldspar granite of the "Older Granite Suite"
The granodiorite is typically medium-grained and massive, A flat
Jointing 4s strongly develeped and gives rise to benchelike oute
crops, The joints are somotimes ococcupled by pegmatites and apli-
tes and were probably cooling Joints,

Contaats on e nerthorn margins of the mpassifl generally
dip nerthwards, with attitudes varying between steep and subliorize
ontal, Ceataxt relationships suggest that the massif expands im
depth, This concept is supported by the widespread distribution
of pegmatite swarms and quarts reefs to the nerth and south,
Pegmatite, aplite and granodiorite apephyses were injected 2leng
a strong east-west schistosity in the older granites,

Bowes (op. cit.) quoted the follewing evidemce to supe
port a magmatic origin for the Mudnawatana Granite,

1. Discerdant contacts

2, Injection of tongues of grancdiorite, aplite, pegmatite
and quarts aleong shear planes in the country rocks,

Ye Presence of disoriented xemoliths in the granodiorite,

k., Alletriomorphic-hypidiomorphic texture,

3. 7oning of plagioclase, corresponding to Howen's ideal
cooling curve for plagioclase in a melt,



Freeling Meights Naseifl

The Freeling Meights grandioritic massif crops out ever
an area of approximately 1) square miles, forming a large oval
wass in the north but tonguing out rapidly towards the seouth, Cone-
tacts with the Freeling leights Cuartzite are gemerally only slie-
ghtly discordant, although the isolated bedy between Yudnamutana
Creek and the British Tmpire Copper Mine shows strong discordant
relationships,

lLarge rafts ofthe Freecling leights Cuartzite, preserved
within the grancdiorite show little sign of contact metamorphism
or metasomatism except silicification and inciplient biotite develw
opment, Vegmatite offshoots are common along the western margin
of the massif, but are absent from the eastern contact some, A
potassic hornmblende pegmatite Sruding Callanma Beds | mile south
of Green NHill Copper mine is presumed to be an offshoot from a
subsurface extension of the Freeling Veights massif, Pegmatite
distribution suggests that the western centact forms the roof and
the easterm margin the basge of the intrusion,

Contact dips are flat in the northeeast but steepen to
the south and west, Thus the extensive outcrep in the north may
be explained by the flat attitude of the sass, It is probable

that the Freeling Heights grancodieorite forms a tabular body of ne
great thickness,

The maseifl 4is strongly Jjointed, the major joint direce
tions being approximately sastewest and slihtly west of north,

The northesouth joints are more persistent and appear te be relae

tively younger than the closely spaced caste-weost system, A northe
vastesouthwest set is weakly developed,

farslspa Springs Moseif

This body cuterops over an area of apprexisately )
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square miles forwming an eslongate northeasterly trending massif to
the north and northesast of Faralana Jieot Springs, Lit par 1lit tom

gues of grancdierite were injected along planes of schistosity in
a gneissic granite of the "Older Granite Sulte“, Local discordant

contacts with the country rocks leave mo doubt of the intrusive
nature of the gransdierite, OUccasional potassic pogmatites are
associated with the massif, Numerous steeply-dipping sedimentary
bands ineluded within the massif are separated by lit-par-lit tone
gues of granodiorite, The massifl is sheared and jJjointed in a nertd
ohstesouthwest direction, the structures paralleling the inferred
axial plane in the gneissic granite, The schistosity is interpree
ted as a cleavage and suggests that the granodierite body was fole-
ded, Dislocation by TertiaryeRecent (?7) faulting canmnot emtirely
be discounted as movements along the marginal fault ifmmediately te
the east may have resulted in shearing of the maasir,

On the western margin of the massifl contact dips are of
the eorder of 60 degrees to the east, approximating to the attitude
of the underlying gneissic granite and metasediments,

The structural detail suggests that the Paralana Springe
granodioritic massif has a synform structure and further suggests
that the bedy was folded,

ANPHIBOLITES

Amphibolites of basic composition extemnsively intruded
the Nount Painter Complex and loecally the ¥Willouran Paralana Ouarte
gite and Marinoan Vilpena Group as sills and dykes, The sills
wvoere subsequently folded and invaded by pegmatitic offsheots from
the Mudnawatana Granite, The apparent absence of folding in the
dykes is possibly explained Ly their steep dip, The concordant
relationship of sills with Clder Precambrian metasediments implies
that these bodies were smplaced as flat lying sheets which supports

the earlier conclusion that the NMount Painter Complex was little
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folded prior to deposition of the Adelaide System,

Hear the southern edge of the Nount Dabbage BDleck a
strongly discordant amphibolitic dyke is exposed over a distance
of about 12 miles., Bowes (1952) censidered the amphibolite to be
transformed tillite, attributing the basic compesition of the reck
to introduction of Fe, Mg, Ua, Ti, Mn and Cr and expulsion of K,

Na and 54, The present anthor suggests that the stromgly discere
dant relationships and chilled margins of the body leave no doubt
concerning its intrusive igneous origin, Cearsely crystalline
carbonite bodies are locally associated with the dyke, The basic
character of the Mount Babbage amphibolite is demomstrated by
analyses of the "basified tillite" quoted by Howes (op. cit) in
which the silica percentage of four specimens varied between 527
and 49,

The texture of #o amphibelites varies from glassy to gabe
broid, this variation often occurring within one body, The pres-
ence of vesicles, oftemn filled with quartz, indicates a near-surface
esmplacement, The coarse gabbroic types are usually mottled and
have a relictophitic texture, The finc-grained amphibolites are

oflf’e.o-.,
dark green in colour and SSESSY occur &s chilled margins to the

gabbroic types (See Appendix I p, I74/55).

The amphibolites are essentially composed of homblende
and andesine«labradorite, Although no relict pyroxene has been
recognized the amphibolites are thought to be altered dolerites,
Bowes (195)) described a uralitised dyke from NHamiltom Creek, |
mile south of Terrapimna Vaterhole which consisted of saussuritized
basic plagioclase (ADAS) and prismatic crystals of uralitic horne
blende,

If only one age of basic igneous intrusion is accepted,
this phase clearly occurred in the late Marinoan te early Ordevic=-
ian interval, Altermatively an early villouran phase would be
inferred from the close proximity of the basic Vooltana Velcanmnies,

Thus it 4is poessible that two periods of basic igneous intrusion are
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represented in the Mount Painter Frevince,
STRUCTURE

Mobility of the erystalline basement is indicated by
structural relationships of the Mount Babbage Dleck with the Stur-
tian glacial sequence (Yudnamutena SubeGroup), Detween Terrapinna
¥.H, and MNount Babbage trig station the emtire morthern limb of a
wa jor syncline, invelving appreximately 10,000 feot of the Bolla
Bollanna Vormation, was eliminated (Figure 2), Three miles west
of Mount Babbage remnants of the northern limb are represented by 2
about 500 feet of the Fitton Formation, Normal stratigrephic amd
structural relationships are apparently preserved 12 miles west of
Mount Babbage, A sheared contact dipping southerly at 50«80 degrea
intervenes between the Bolla Dellanma Formation and the Fitton Fon
ation in the contral region, The structural break ocours between
the Mownt Fainter Complex and Dolla Bollammna Vormation in the east-
ern section, The dwar zone is characterized by a notable develop-
ment of chiastolite schist and was locally intruded by quartz vein
Fegmatite offshoots from the Mudnawvatana Gramite cut through the
shear, Other structures developed in the tillite ‘corrider' north
of Terrapinna ¥ .M, were the slight overturning of the sequence to
the north, the thinning of the Bella Bellamnna Formation towards th
east, and a strong cleavage trending easte-northeast and inclined
steeply to the south,

The structural features are suggestive of underthrust
wovement of the Mount Babbage Block and compression of the Bolla
PBollanna Formation between the Mount Babbage and Mount Fainter
Blocks, the maxisum differemtial wmovement occourring at the eastern
extremity of the tillite corridor, Actual dislocation occurred
between units of the Yudnamutana Sub-@roup; the Fitton Formation
reacted in oonl’.nity with the crystalline basement, Yvidemce of

considerable displacement in the east and zere displacement in the
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west luplies a clockwise rotation of the Mount Babbage Bleck, The
last major movemont of the block clearly predated intrusion of the
Mudnawatena Granite (Lower Ordovician), Mineor offsetting of the
pegmatites by the sast-northeast cleavage may indicate subsequent
1imited movement of the Mount PBabbage Block,

Contrasting responses to deformative stress are evidemnt
within the Mount FPainter Cemplex, Thus, between Greemhill Mut and
Yudpamutana Mines, fold structures developed in the Adelaide System
were faithfully reproduced in the dominantly arenaceous sequence
of the crystalline basement, Faulting was subordinate to folding.
It Ais clear that even thick arenaceous sequences were semi-plastic
during folding. In the dminantly massive granite terrains of the
Mount Babbage Block and the morthern part of the Nount Painter
Block, faulting was more strongly developed, The unequal behaviour
of the structural units was clearly related to competency anda the
volume of rock inveolved, Foliated granites and thin massive grane
ite bodies alse appear te lnave behaved semi-plastically, Thue fold-
stresses were ncoo-dl‘od in feliated granites mainly by ship
along primwary foliation planes, resulting in the development of
augen and flaser gneisses, VFelding of small bodies of massive
granite was accomplished by fracture cleavage, The lack ol direce
tional fabrics in large bedies of massive granite porphyry and
rapakivi granite show that large granite massifs behaved rigidly
during feolding,

Flasticity of all rocks was probably increased by desp
burial beneath & thick sedimentary mantle of Adelaide System ana
Cambrian rocks, The orystalline basement was subsequently exposed
as anticlinal axial culminations by folding, Structural relatione
ships of the Mount Painter Complex with the Callamma Beds and
Durra Group are essemtially concordant; relationships between the
Yudnamutana Subegroup and crystalline basement are wmisleading bece
ause of the highly transgressive character of the glacial unit,

An exception to the concordant relationship is the vie-
lent unconformable contact of the Callamna Beds and Freeling Hei-
ghts Cuartzite between Yudnamutana Nill and Yudnaputans mines,
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Structural detail suggests uwp turning of the nmortherm limb but not
of the southern limb of the anticline, Amalogous structures have
been mapped on the flanks of diapiric domes, for example the Wite
chelina Diapir (Joats 1964), An exposed cross sectional view of
this structure shows a marked wptuming of the intruded sequence
on the western limb only, The asymmetric development of the struce
ture is attributed to greater differemtial vertical movement of
plastic Willouran core material aleng the wstern margin of the
structure, Ulearly at this stage of development erosion of the
diapiric dome, followed by sedimentation, would result im a strong
unconformity on the western limb and a low angle unconformity on
the eastern limb,

Likewise it is postulated that wpturning of the Freeling
lleights tuartzite was preduced by an intrusive body, in this case
a large pipe of gramite porphyry. The porphyry pipe is comsidered
as a feeder to an extensive laccolith which was largely eroded
prior to deposition of the Callana Beds, Clearly, upturning cannel
be rdated to doming by the laccolith itself as uplift was restrice
ted to the top of the intruded mass, Inter-tonguing of the porph-
yry with metasediments northeast of ‘orundum Mine suggests that
the greater volume of magma was introduced along the northern cone
tact, e remarkable straightness of the unconformity is suggestiw
of edther a pediplained surface or a fault line, frosion or fault:
ing truncated the Upturned Freeling lleights Uuartzite prior te dep.
osition of the basal vallanna Beds,

Thus 4¢ 15 believed that enly mild folding of the Mount
Painter Complex occurred before deposition of the Adelaide System,
The continuation of erystalline basement fold structures inte sedi
ments of the Adelaide System without significant variation in
plunge shows that the two rock units were folded together,

A major structural feature of the Mount Fainter Prevince
is the Paralana Fault, & compound system of steep west-dipping
upthrust faults, The Paralana Fault System (Crawford, 1963) exten
in a general northesouth directien from beyond the southern limit

of the map area to fast Painter Creek where it is Gpparently hing
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South of Boulder Dore the Fault System comsists of two parallel
strike faults with a cusmlative throw of between 22,500 feet and
25,000 foet (Crawford, 1963). The western member having the great-
est displacement, throws lower Durra Group against middle Umbera-
tana Group units, The eastern member faults the latter units
against formations of the lower Vilpena and Upper Umberatana Grougs.

North of Doulder Bore several northeasterly trending
splinter faults branch off the Paralana Fault, One of these struc-
tures, the Lady Buxten Fault, develops northeastwards inte a major
structure, At Yudnamutans Creek a right angle deflection in trend
of the lady Buxton Fault line occurs locally, the change in strike
coinciding with a marked topographic re-entreant in the ranges, At
present the physiographic feature is thought te be related teo a
flattening of the westerly inclined fault plane, but insufficient
structural information is available te be certn,

The radioactive VParalana liot Springs are located on the
Lady Buxton Fault one mile morth of Yudnamutana Creek, The northe
easterly tt‘g“ resumed north of Paralana lleot Springs, and per-

sists to a point 2} miles northenortheast of Mount Adams, lere
the Lady Buxton Fault was apparemtly truncated by an easterly dip-
ping upthrust fault (Mount Adams Fault), Opposing reverse movee
ments on the two structures, invelving over-riding of ¥illouran

Gallanna Beds by corystalline basement, resulted im the preservation
of a strongly folded ocutlier of the @ellanna beds, The dip of the
Lady Puxton Fault is subvertical west of Mount Adams but apparently
flattens appreciably towards the north, Thus at the northern limit
of the ¥illouran outlier the tepographic expression of the faulted
contact suggests that the Lady Buxton Fault has a flat northerly
attitude,
One and & quarter miles southwest of Mount Adams, the

Mount Adams Fault is marked by & sone of gramnite breccia dipping
at 50«60 degrees to the east, The Hount Adams Fault strikes north.
easterly te & poiast three miles northeast of Mount Adams where it

appears to die out, West of Pepegoona creek 1t & a compound struecs



ture, Fast of this lecality the fault linelsns a marked sinuous
trend, suggesting & flattening of the fault plane,
A subeparallel en~echelom fault is developed 1} miles
north of Mount Neill and extends eastwards te Parebarana Hill,
The trace of the fault line indicates a steeply inclined structure
Naxiwum displacement of the Mount Adams Pault ocourred

west of Mount Adams where ? Callanna Beds were faulted against
e lowest exposed metasedimentary units of the Mount Painter Come
plex, If the sediments of the Adelaldean outlier are referred to

the Callanna Deds, the throw on the fault is estimated to be of
the order of 25,000 « 0,000 feet,

GRANITISATION

Bowes (1952) discussed miwralogical and chemical changes
invelved in transformation of gquartzite to "migmatitic augen gran-
ite" (sheared rapakivi gramite), The present author suggests
that the mignsatitic augen granite was not the end product eof
granitisation but was in fact an igneous rock responsible for
the transformation processes, According to Dowes (op, cit,) grane
itisation of quartzite involved a decrease in the amount of silics

and an imcrease in K, Al, Na, Ti, Fe Mg, ¢a and M,

The rock unit most susceptible to transformation was
the bBrindina Schist, originally a succession of sandy shales,
shales and Mg-Fe-Ca rich non-clastics, By comparisen the Freelin;
lleights Cuartzite shows little change, The unequal response to
granitisation is well illustrated in the nerthernm part of the
Mount Painter Block, lere both units are in contact with the
reapakivi granite and the Freeling lleights “martzite is not grane
itised vhereas the Brindina Schist is homogenized to & mediume-
grained white rock of granitic compesition, where the Brindina
Schist is separated from the rapakivi granite by the earlier
granite porphyry, as for example three miles southwest of Moolae
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watana lomestead, the sediments are not grenitised, DBy contrast

stratigraphically equivalent beds on the noerthern liwb of the

Nocolawatana Syncline wore transformed, The granite porphyry is

little altered and presumably formed an impermeable medium between
the Brindina Schist and repakivi granite,

Granitization of inferred Brindina Schist was widespread
in the Mount Painter Complex of the Mount Babbage Block where isce
lated sedimentary remmants were engulfed by rapakivi granite, The
preservation of ungranitized Brindina Schist three miles northeast
of Mount Eabbage is attributed to “"armmouring®, imn this case by the
white granite, Southwest of Union Trig cress bedded argillaceous
quartzites of unknown stratigraphic position were transformed te
& "pied de poule' granite, an unusual rock characterized by decuse
sate aggregates of biotite (see Appendix 1, P359/57(2). The sedimen~

tary parentage of the pied de poule rock is established by the
preservation of cross bedding,

Contacts between granitized rocks and rapakivi granite
are sharp and there is little evidence of the intervening migma-
titebtage of granitisation except in the ares te the east and
south of Mount Fainter, lere the Corundum Creek Schist and gneis-
sic granite were injected by lit-par-iit tongues of a white gran-
fte, At the moment it is not clear whether migunatization of these
rocks is related to the "Younger®™ or “"Older Granite Sultes™,

Oveid feldspar development in wall recks reported by
wany authors from rapakivi granite massifs has nt beon observed
in motasediments of the Mount Fainter Complex, CUramnitic reck
types occurring s lenticular concordant bodies in contact zones
show no compesitional and textural differences from the rapakivi

granite massif except a slight decrease in grain size of the forme
or rocks, The lenticular bedies are assumed to be offshoots freom

the wassif and unrelated to granitisation,

Studies in the Hount Painter Prevince emphasize the
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compatibility of granitization and magmatitic processes, a concep'
which is often overleoked by arden/transformationists and maguate
ists, Among the older granites the process of granitization was
uniquely related to the rapakivi granite, Argillaceous sequences
were more susceptible to granitisation than arenaceous units,

METAMORPHISM

Altheugh enly small bedies of the yousger Grenite Suite
are expesed in the dount Painter Province the broad metamorphic
aureole developed in reocks of the Adelailds System suggests that
the Palaecozoic granites had a profoung wmetameorphic influence on
the Mount FPainter Complex, The widespread distribution of pegma-
tite and tourmaline-bearing quartz reefs throughout lewer Adelaids
System and crystalline basement terrains is indicative of & shale
low granite wassif of batholithie propertions, the exposed masses
representing cupola summits of the body, Thus it is likely that
metamorphic changes induced in sediments of the Nount Painter Com
plex by the “"Older Granite Suite" were masked by the sublsequent
Palacesoic igneous activity,

The extensive metamorphic halo may also be attributable
to a considerable overburden thickness of Adelalde System and
Cambrian sediments which formed amn insulating blanket and permite
ted uniform mepuEEss heating of the lower sequences by isolated
igneous centres, Maximum overburdem thickness in the Mount Paine
ter Province was of the order of 100,000 fost, This thesis imp-
lies that the younger granites were subsequently clevated from
a considerable depth to a near-surface pesition, presusably by
folding.

In common with the granitisatiom process metamorphic
responses were controlled by the origimal composition of the
sediments, The only change in aremfceous rock types of the Free-

ling leights Cuartzite was the introduction of silica, whercas
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argillaceous and noneclastic members of the Urindina Schist ware

converted to cordierite-mica schists, skams, and amphibelites,
Metamorphic minerals recorded from metasedimentary formations of
the Mount Painter Complex are as follows:

BRINDINA
SCHIST

Lorundum

GUreek Schist

ROCK TYPE

Lalcesilicate
Rocks

Schists

Arenaceous
Schists

METAMOWPHIC
MINFERAL

Cummingtonite
Anthephyllite
Actinolite
Hernblende
Almandine

Andradite
Labraderite

Microcline
Chlerite

”‘b te,
clinozodsite

Magnetite

Muscovite
Sillimanite
Diotite
Andalusite (?7)

COMPOSITION

(Mg, Fe)
(Mg, Te)
(Mg, Fe)
ca, (Mg, Fe)

var, unknown
var, unknown
K

Al

Mg, Fe

Al

Although the amphibolitic members of the Brindina Schist

way be formed by migration and concentration of mafic comnstituents
during granitizetion At 1is more likely that the metamorphic asseme

blage reflects the Mg « Fe rich composition of the original sedi-

LS
ments, The metamorphic u--bug-:-mm to that reperted by

Ayres (1966) from & sedimentary iron formationmcccuring in Section
72, lundred of Minbring, "yre Peninsula and to & lesser extent
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with the Vthiudna Calc-Silicate Group (Campana in Campana and
King, 1958) eof the Olary Province, The presence of abundant dis-
seminated octahedral crystals of magnetite in asphibolitic membery
of the Brindina Schist esphasizes further the irem rich character
of the sediments, The magnetite may represent excess iron after
requirements for the amphiboles were satisfied,

The metamorphic assemblages represented in the Nount
Fainter Complex are referable to the cerdierite~anthophyllite and
sillimani te-almandine subfacies fo the amphibolite facies (Turmer
and Verhoogen 1960), According te Turmer and Verhoogem (eop, cit,
the facies correspond te medium and high grades of regional meta-
morphism and medium grades of contact metamorphism,

Hetamorphism produced by shearing of the Mount Fainter
Complex was most axtemnsively develeped in the Mount BDabbage Block
Intense shearing of metasediments and older granites along easte
west tremding zones and faults produced granulation of reck fabri
and & parked development of biotite, The Terrapimna Granite was
locally converted to an augen gneiss, Shearing of the Freeling
Heights Cuartzite resulted in conversion of the clay and feldspar
fractions teo sericite and muscovite,

Structural relationships in the Nount Babbage Hlock she
that the wmajor dislooation metamorphism occurred before emplace-

ment of the Nudnawatama Cranite and amphibolites,

CONCLUSIONS

Delineation of the major reock units in the Mount Fainte
Province provides a basis for systematic petrelogy, It is hoped
that presentation of this report will stimulate further geologi-
cal and petrographic investigations in this classiocal area,

Specification of the type sections of metasedimentary
units 4is deferred until mupping is completed,

2P

R, P, Conts

RPC ‘Dm Assistant Senior Geologist
30/6/1966, REGIONAL MAPPING SECTICON
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RUBIWY CADRE STECUTTGS |

Llassifications Cuartsite (338/55) |
lask. Dnits I?maung Roighte Qunrcute (bgpar m«nber)

locations 0.5 miles SY- Pteelinfs Qui@ata
LEIRRAGRAPIY ¢

A slt&fly impure .éﬁr%a&e. fine to nﬁium:minaﬁ and
pale grey in colour., It consiats wainly of qulrta gra.tna af VArYe
;ng c-:lua;‘,. mtmd togethor, @the:- minerals ;;raaaui: are toﬂ.aﬂte,
fsmgnétite“and' er::an. The sopricite occurs as smell fiekos which
have a al;lghﬁ tendency for u;mmﬁon. Weti#e .bccpx-a 88 sube
hedral crystails, which are c'oncemtmi:lafd a;ong p}mi“ of original
structures in the roek. "’ir'can oceuri Ac a minor aéceuox{y. The
quarts 1s alou&y duo to minute opague inclusicne.

mmm; &.J. Harlow,

Classifications @.Qrundun ao}nat‘ (?‘313/-}37)

Rock Units Comdun Crosk uchist
iacetions - wrmdun fiine
ReLrosranhy s

- ‘Fthe mlo is eompoaaa of folipar. cmwdea with minute
cryamxa of rutile, coarse ﬂaims cr biotite and nascovite. hyﬁro.
m&ea. aomdnu, dark bzua ugghim aml qu&rts. '

Investigated.bxs N, Chebotarev, .

Glaesifications ' Plagioclase amphibolite

Rock Unitr ~°  Brindine Schist (P59/57, 1.)
Looations 15 mules SSE  Tiselve. Sbreros:
Petrography s

This e & grey, fine gmined pilaglociaso aq‘phi..‘boliﬁke.
eonmo-aﬁﬁ of actinolite, '.Mbéﬂﬁnﬂta. .splwae. ai&aoxoisita, and
minor amounts of mircon and biack gpaguo material., Actisolite
and labredorite are the mein comstitucats,



- B o

| | l&etﬁmﬂite is pale green and occurs as subhedral and
- prismatic cryatals. Aotimolite has a poikilitic texture towards
labradorite. | | ' |
Labradorite (Ab 36) occurs as small subhedral crystais,
- Sphene 15 the most noteable feature of the rock, Huhode
ral brown sphene ranggis in size up to over 2.5 inches long, Small
ou’hodﬂ;i crystals sand aggregates occur througheut the rock,
'Euheara-l_, crystals of clinozoieite are relatively ‘oomn.
Traces of ’mnack opaque minerals and euhedral crystals of zircon
are present. ' '

Investigated bys 4.J. Harlow,

Glassification: Amphibolite (?59/ 57.(2)

Rock Undts Brindine Schist |
.ocation: /-5 h’LLZe\s‘ SS £ ./\L:oc loe S/ékém-_g\r
Petrography:

This 13 a grey, fine to medium grained amphibolite compos
ed of cmin,gtanﬁ.té. labradorite, almandine, apatite ana an opaque
iron mineral.

- The cumningtonitc is almost colourloss in amn section,
1t occurs as smell well developed euhaedrel and pfrtmtic crystels,
- Twinﬁéd ‘labradorite is common as smi&il interlocking, sube
hodral to anhedral orystals, | |

Dark red almandine is also atundant, occurring as woll
develo‘ped‘&odecahadm, cubic and octahedral crystals,

Dlack, omqﬁa.mterial is nbundmﬁ. occurring through .the
rock as subhedral and ouhedrel crystals, givang it o .apateeé appoa
ance, Small eubhedral crystals of apatite are presont,

Invedigated dy: A.J, Harlow,

Classifications ©“Pied de poule™ Rock (P59/57(5))

Rock Unit: Erindina Schiet (?}
Location: M mile SW Ymmihn T

Potrography
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Thisc 48 o 1ight colourcd modium graincd rock, with a

dark ."9105'3 de poule® structurc, mm conotituents of the rock
aro quarts, mcmeuno»,-. blotite, alterod plagiool#aa and puscovite,

‘ - Guartz occurs as rolatively coarsoc, 1?’:6@.113:'. inteye
locking crystals, Gheo q\mr‘m has an undulatory exeinet_f.on and
como crystols are shattored. Cuartz is tho wost abundent minoral
and some has crystalimw aftor tho feﬁa(pérs. as orystals of mioroe
olino arc encloscd by large crystols of quartz., Guarte has also
intruded somo fo fé@ﬁrs along the tvin planes,

: Doth types of fclfe{spar are aitercd - miereelin'o to kaolin
and plagioclase t6 sericite, 1!deroelino occurs as irrogular somoe
whiit corpoeded eryséala. Inciuai.ons of correded énd altered plogio-
clasc and quartz aro found im tho microcline, Tho Aplagieclaec
- (oligoclasc) is subordinato to microeline, Uyrmekite has dovolope

o4 where thoe oligoclose is in contact with microciino.

| Biotite forms in aggmgatags.vmg the mack the *piocd de

aan;o“ structure. Those aé@gregates are compoesod of short bmwn

£flakes having no predoninmant oria’neatieﬂ.‘ lakes of muscovitoe and

small erystals of magnetite ocour in mn agounts with the' antife
Hinor aﬁ:mmt 6f cuhedral sircon and apatite aro prosant.

Invest tod bys A.J. Earlow, |

OLDLR CRADISD GUIFD

Slazsificasions .motuc-«m@akivi granite {(PA52/65)

Rock Undgs Torrapinna Grandte.

Location: Hamilton Grock, 14 miles §.6.0. of Terrapina v.I,

Patrograghy s | |
Lax{w subxﬁnnﬂeé.. porthitic mierecliing :@henperysta aro .

ot 4p a caaréo aimlgmdl ground mass of potéah, foxfég;av, quarta,

mia;a and sodie plegieclaso, Ilinor amounts,éf t»;\ie tourmaline,

opaﬁnos, apatite and zircon are also prescnt,

The mierocline phonocrysts contain irregular meergmum
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of quartz as well &s inclusiocns of tourmaline, biotite, muscovite
and soricite, The edges Are granuleted bscause of the deformatio;

the rock has undergone, Approximate modal proportiona are:

. $a

Cunrts - 2%

-~ potash feldspar o 55
| plagioclase 6
muscovite and sericite 7
biotite .'g"
accessoriaes 3

Investigated by: 1.7, Scott

Cimssifications Variant of blotite repakivi grenite (P376/55).

Rock liniss Terrapinna Grsnits. |
‘Loca'tion: 17 s les S Cacon 7’:‘.9

Patzogoaphy ¢

| | A iight coloured, medivm to coarse grained adamellite,
composed of oli@ol&so. quarte, microcliine and biotito.» Cther
minerals prosent are muscovits, zsircon, apatite and magnetite,
Cuarts, calocite and chlorite are secondary minerals, .Giisoclnae
(M’Sk) ia in the i"onu o_t’ large irregular crystals, Ixsolved micreo.
¢line or anttperthite is mioﬁ‘ in the oligoclese, Ghe latter mine
erel e htgm.y altered with consequent development of amall flakes
of sericite and muscovite, Small anhedredral g:n:lnaﬁ of quartz are
onclosed in the oligoclase, miemoiint occurs in large irrsgular
cryatals, vhd.éh contain inciusions of quartz, Cuarts s noted as
large irregular crystals with an nﬁdu.utory axtinction, Brown
bietite is adbundant, occurring 8s small flakes in large clots,
which give the rock & spotted appnmce.. linscovite ccours as
short flakes usually associated with the biotite clots or as an
alteration preduct of oligoclase, Apatite and magnetite are also
asuochtfd with the biotit;e clots - apatite a_s euhedral crystals

and mugnetite as anhedral masses, Smnll, suhedral sircons ars sca
tersd throughout the rock, Calcite and chlorite have developsd by
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alteration of oligoclase, Sccondaxy quarts hes formed due to ree
crystallization of primary quarts,
Investigated by: A.J, Harlow

Classification: Granite porphyry (P4l9/63)

Rock Unit: Mount Neill Porphyry
Locationi 1 mile SB of Mount Nesll
Tetrogrephy: ’

This rock 15 e co‘a.frn #rained granitée contsining smail
ovoid perthitic uiemciino. efyathlo.' Plagioclase -i‘oldspar grains |
are :»‘ro#nnt ‘enly as csmnants, almost completely replaced by micro-

cline or as highly sericitised intergrowths with quartz, Microe
graphic gquartz - potaash feldspar Amegrgmtho. ars not infrequent.
The quartz grains ,a:'re finely granulated alpng' their grain boundare
ies and exhibit atrain extinoction.

Biotite 1 prasent in fatéxit‘icunt aaounts and sometimes

show & very definite preferred orientation, Gpam;ﬁa; sircon, flu-
orite and epidote are prosent 43 accessory minorals,

Approximate modsl percentages ares

R

| quarts - - 32

microcline (porthitic) | 37
91;31961&:@ (sodie) 10
muscovite and -sericite - &
T
accessories ' -2

Investigated byt I.P. Secott |

@1uciii’icntipm Alxals granite porphyry (9325/60)

Rock Unit:s  Mount Netll Porphyry'
Locations 2 miles R of Hount Painter
Yetrography: |

This 4 an albitised alikeli granite porphyry. The bulk

of the rock 1s & coarse and partly recrystallized mass composed of
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féld.spar crystals inhr.‘loek'eﬁ. vﬁh quartz and secondary albite,
The albite forms clear rims ‘mund the trystals wvhich are free
frow alteratien; 4t siso replaces scme altered feldspar, The
original feldspars are thickly cleouded with clayey and sericitic
materials, The porphyroblasts sre micreperthitic of mmneie
testure. The rock includes segragations ef spheme and secendary
calcite. Iven minerals, apatite and zircon are quito abundant |
sccessories, Hornblende, epidote, chlorite and other accesssries
eccur oceusionﬁly. |

Approximate modal percentages &re:e

Quarts | o 17
| peush fol;épl.r and soricite 33
a_n;ate and plagioclase o b7
- aﬁiquos o ; . B
epidote - - L 1

W:

Clagsification: Feldspar .mmid (PhiB/65) .

Rock Units ¥eunt Neill Porphyry
Locatiens 2} miles E.5.E. of Nerth Well

Petrography: |

) The large feldapar ovoid consigs of more than one sriene
tation of perthitic microcliine and these contain inclusiens of
gircon, -o;éaguu.‘ biotite ana plagioclase,

In the hand specimen these ﬁélssions are seen to oceur
in i@ughly cireular pat»ﬁem.a parallel te the ovoid shniu of the ‘
héut. This suggests that 'the actunl 'uicéoc:xmt. phanocryst hti |
grewan in a comcretionary mannér under confining pressures,
Investigated by: I.F, Scott |

Classification: Tabular feldspar granite (P368/53)
Rook Unmit: Yerila Granite
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dacatians  Moclhswading Creek 33 treiclos S o Fiy

Tho textm of thi¢ rock is unusual, with long tabulapr
felxgars. ranging in sise up to 25sm 4in length and augned in a
roughly parellel smnner., The grain size 48 va—r.ubla. large pheno
crysts of microclineg, coarse mosaics of quartx and clots of biotid A
are surrounded by & finosr grafned groundsans of quarts, aldbite and
wiocrociine, o | ‘

The large crystals of microcline - orthoolase are highly
altored and traversed by cracks Anfilled with olgsochaﬁ. quarts,
bioilte and mucr.;vico. Small strings of exaolved plsgioclase are
prescnt in the nicroeiine, ‘fhé largo mosnics of interlocking
quartz orystals may have been ﬁimnécxyats vhich bhave been crushed,
The Quarts grains heve an undulatory extinction and Adrb slightly .
recrystaliized on tho margine, Greenish brown 'bﬁotua occurs in
large clots, S'm;u of thesae moloné ssall orystals of sonazite apd
u&m'%m The grenular ground mass is fine grained and composed
| of interlocking crystals of quarts, nméoc;ino and albite (Abgg)»;'{

Diotite 4s abundant in the forw of short flakes, some of
which are oriented in & roughly pareliel direction.

Associated with biotite are granular crystals of an
| altarcd epidote mineral, Huscovite 1s praeseont as irregular flakes
aanttor«q sparsely throughout the ground mmes, Apatite snd cuhode
ral ziréou occur as muercus suall aporadu#uy distributed crys=
tais. ‘A trece of tourmaline 1is x:reaént.i
Inwst;gaﬁa by A.d. :ﬁaﬂ@w ,

Classification: @uax’tz-:teldspa? porphyzy (‘7&5]/5))

Rovk Units Pepegoona ?orphyry
Location: Pepegoona Ck., 2% miles N of Pepegoons Well,
Fetro \y

This rock is & quartz-foldspar porphyry which has under-
gone ssvere altoration, Oreen biotite, muscovite and sericite

have developed to a considerabdle extent,
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N ' Laréé round corroded (resorbed) plagioclase phenceryasts
(qé to ‘1.5'::1:' dtametor) contain sgbrééinl quartz inclusions ang
wica kinorala randomly distributed.  Dlue tourmaline and opagues
arc also present as inclusions, Corrbﬂed qnnn;tu phenocrysts with
shadowy extinction also scour in this rock, ‘l’ho rogépar and
quaz:tz phenocrysts aroe s;st in & very fine grained quartz-feldspare
uica ground mass ihioh oxhidits & relict flow texture., It 46 pos-
sible that the toxture 18 8 result of cataclastic deformation,
%31¢rogmphté qﬁa:_aw-fom;par' intorgrowths were observed.

Approximate model proportions &raie

coarts 30
'Phgiachﬁ-e. " 37
Huscovito and soricite o 4
Diotite o , i_‘ 17
{&_ceaséeﬂoo - | 2_'

Investigated by: I.F. Scott,

. Clessifjcstion: Porphyritic thyolite (r859/59)

Bock Undte - Pepegoona Porphyry I
m‘ : | feﬁégoomcp _CVee k‘/ Z/ﬁ,c/a NV {%/449001—»&,7.*{‘/8«"
Retragraphy

. The rocks 18 & etressed and somewhat _‘Stecohtéd porphy= -
ritic thyeolite, with embeyed, corvoded phestocrysts of _quartss,_ A=
orthoolasc, albite and chequor mlbite in a fine grained holocrysta-
11line ground mass of quarts, nlbi@a snd potassic foldeper, Groon
biotttc 1s ahu‘naént. and 1@%8;"‘8“89 muscovite replaces othor pine
erals, Ocoessories arc abundant end consist of dicseminated sphe
one, .esl'mpamsa é\pafzita. euhodral gircon, xenotimo {?) and traces |
of fluorite, o

Iniveatigated bys .9, Pander,




Llaesification; White GM&% (r2h5/63)

Rodk Uniss ¥attleovie Granite
Locations . 1 mile 8, of ¥attleowie Well,
Petro v ¢ '

This ™odk 48 @ very coarse grainod granite consisting
mninly of msicrocline phenocrysts, s faw p.la(_ioehu phenscrysts,
quarts and biotite, Dynamic metamorphism has bean the prime cause

of any mineral changes in the yock. These changes take the form

‘of recrystallisation of biotite, and pessibly of feldspar and

gquartz ¢to sivo nymkue in - the more intensely o.ﬂ’ected area, Nearly
8ll quarts. grains present omihit shadowy oxtmction beosuse af
the absorbed strasses, The occasional curvature of plagioclase
tvins hies & similar origin, The pixmarysta of perthitic micro-
qlim Jnnd susller sodic ﬁlaaioehn have remained intact,

Plagioclass ph«ﬁocryats are vligociase with thin aibite
r_xm. ilowever these zones are very weakly dw"d:.opeﬂ. samctmmi
exhibiting only one or twe degrees difference in the extinction
ch. . Some degree of prafarred orﬁmttt“n &f the bmﬂt; i;lmus.
43 seon 4n the hand specimen, Ia thin soctien ihi.o feaature is

~ parallel to the shear dircctions in the siaple and suggests some’

.mzyauumgian. ' he biotite flakes, although mostly recrystei-
xuaa. are sometimes present ae remtn in feldspar phemcryata.

Aeeusox-y amunts of ztroon. apatits and epagues oacur
in aueooiattm with tho blotite flakes, ths zircon being respone
sible for eecauoun pleachroie,

It 1 considered that thermal metamorphism has had ifte
tle or no effect on this i'éek. The -amyza !xas un&evgone some
dogmé af d»fomeim but ana apyarmuy hna not ntomd the
originﬁl m-mw to any extent,

The approximate mineral Qrép‘ortions Qree

sfa :

Potash feldspar, nwmte. 50
microperthite o

Quarts ' ' 30

Plagloclase, myremkite .15

Biotite SR o L
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W 'I.i_?. Scott

YOURGER GRANTED SUXTR

w - Grenodiorite (?359/55)

Rock Units Hudnewatana Granite |
Locations 1.8 mtlos S.2, Preeling ledghts
E . I . . N ‘ . L a » n ) ’

A grey coloured mediue gratned grancdforite. The wain
constituents are plagiocutc,@art:, btiotite and muscovite, |

 Somo miorocline 4s present. Accessory minerels include ilmenite,

aircon, mtue and aymotc. | )
The plagioclase 4s ol.igoclaao (Abgz) 1t occure as
fargo wregnlar eryatale, gome of which contain ineiués:ona of
uﬁcmcline. ‘Guarts s in tho i‘ou of J.ar{;o iﬂ'eg;mlar cryatels
trith an undulntory extinction, ﬁa small amount of ﬁiemclmo is
prosant as irregular orystals. Oligoclase, qﬁaxts and .mc?o::.:limc.
have '.& ai:ightly‘ ﬂbuﬁy a;;pqgrnme due to wminute, opague inclusions
| Diotite occurs as g_z-wenia‘h-ﬁmm fiakes, some of which
countain small #ﬂwoﬂve sircons, B\toeite 18 altoering to & pale

- green chlorite, tiuscovite is iu the form of broad irregular
- fl‘mﬂ'o

i

The rock hes & medium grained, xepomorphic, granular
toxture, .. |

Immitiﬁ‘i:ea sz ALY » liarlow

| ARPHIDOLITES

aifications fmphibolste (P352/53)
fock Tnits  Awphibelite

cations Yudngmutana Ck., 1 miie 5. Hount Hacdonnoll.
‘mwm: |

A gmy. fine mined uetmmm.c mck cons:tstmg essen=
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.e._:lauy_' of actinolite, quarts, éenp&;flica and sagnetite, Sphene and
biotite are rolatively abundcant. 3MNinor smounts of apatito, sircon
and tourmaline are present. 4 small ameunt of secondary caloite si
4180 noted. |

Green actinelito 4s very abundant and ocours as prismatic
erya'zéu and ap aggregstes, <uarsz "ﬁ uuﬁ s small interlocking
oryatals of scapolite. legnotite occurs as subhedral and euhedral
oryatals of varying sisc, - . ,

Sphene is prosent ‘as subhoedral and ouhodm orystala
scattered through the rock. Bmwn biotite ocdnrs as swall fiakes
uautuy snoéiafed w&th nﬁt:téon‘te. - 8ubhedral and ocuhedral cryse

' tals of apatito, sircon and toursaline &re present s accessory

. uinerels,

Investigated by: A,J, lieriow

£la joation: Dierite (P°378/35)
Rock Units - Asphibolite
decation: 1.5 miles szé Union Trig. |

4 dark grey, fTine gﬂlne& diorito composed of hornblende,
andosine and subsidiary biouto‘. Apatiﬁo and an Opiqtm minoral
occurs as aocessories. Green hormblende is sbundant and occurs
as antiedral orystals vhich are slightly altered, Anaeszne..{éxb&)
1s present as subhedral oryatals, Bﬁm'b;otite occurs as snall
enhedral flskes usumlly asscciated with the opaque mineral,

‘ Accessory apatite occurs as euhedral ;inﬁ subhiodral orys-
tals. Ilmsnito is an abundant ecoeseory &s anhadral and mibheéral,
crystals. o A | ' : o

_ .The texture of the rock is hypidiomorphic,
':{nveagie_ t-éa byt 4.7, larlow ‘



APPENDIX XX

ROCK  ANALYSES

{Austrelian Hineral Development Laboratories)
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OLDER CGRANITE SUITE

43827/62  AG66/65  2665/65  AG6B/6S  AGG3/6S

' s10, 73.8 ~ 75.6 72.1 72.5 7.3
21,04 3.3 12.0 13.0 19.5 12,6
PO, 0.79 0.18 1.90 1,25 0.61
Te0 1,45 1.98 2,43 2,10 1.97
1go 0.39 0.28 1 0.33 2.0 0.25
ce®  0.95 .95 148 o.21 1,08
1,0 2,50 2,63 2.85 4.25 2,50
K0 5.55 k70" 580 2,70 3.5%
o+ 0,08 . 0.7 0,09 0.22 0.07
H,0= 0.76 . 0.5 0.51 1.08 0.41
€O, | 0.14 - 0.2k 0.19 . 0.03 0,05
10, 6.21 0.23 020 0,38 0.33
| P05 0.09 0.0k 0.03 6.0 0.07
- Hno 0.03 0.0b 0.03 0.02 0.05
987 . 99.6 1602 teo.s 99.8

|

A 3B27/62 ‘Tervepimna Granite 4 <. /c S /‘é},’@/gc..; a A
A 666/65  Mount Neill Porphyry, § mile ¥ Mount Nsill

| A 665/63  Yerile Granite, J milos S5¥W Wattleowie VWell |
A 668/6% - Pepegoons Porphyry, Popcgeong Creek, 2§ wmilos HSW
Hount Weill, . '

A 663/65 Hettleowie Grapite, 1 wile 8 Wattleowie wsxl.
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RADIUM CREEK METAMORPHICS

‘Muscovite-,

FREELING HEIGHTS QUARTZITE

UPPER 'QUARTZITE MEMBER (U. N):
Fine - medium grained , heavy mineral laminated , cross - bedded:.

quartz:.tes argc.(.l,aceous sandstones, arenaceous schcsts grc.ts.,

Quartz P_ebbl.c bed
Quartzite pebble bed

3

COQUNDUM CQEEK SCHIST . R
Arenaceous schists, quar(zctes muscowte--buottte- corundum- scthts.

LOWER QUARTZITE MEMBER (U.N.):

Fine - medium grained quartziles; sandstones, arenaceous-schusts:

Quartz pebble beds

BRINDINA SCHIST: .

biolile schists, arenaceous schists; garnet- sericite-
schists, epidote quartzite, hornfels, garnet rocks.

© Amphibolites

3

(8&58 nol ex,bosea//

A S [75/5 nol ex,o'o.sea/)
QUARTZITE (U.N.): ‘

Medium grained heavy mineral lamuwnated quartziles, grits.

PHYLLITE (U.N.):

Laminated phyllites; lenticular gquartzite.

/Ba.ée rol exbosea)

STRATIGRAPHIC

RADIUM

CREEK

TABLE

FIG. 1

METAMORPHICS

'S 5233
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