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LOCATION AMD DEFINITION OF AREA 

The ount Fainter frovlnce is located In tha Northern 

Flindera Ranges, approximately 350 miles north of Adelaide and 

60 wiles east of Leigh Creek, The area to be deecribed is bounded 

by longltildes i i9°l0' - 139°30*B and latitudes 29%5 1 - 30°27'S. 

Uecause af low rainfall and harah climate tha area is 

sparsely settled, industry being almost entirely restricted to 

grasing. Three sheep stations, >>oolava tana, Wool tana and Arkaroolt 

occur in the area, -urront mining operations are limited to the 

extraction of talc at Mount fitton. 

The northern region la served by tha "Talc road" which 

branohes off the main north road at Lyndhurat and passes via the 

liount Fit ton Talc Mine to Moo lawa tana, Tha mail road from Joplsy 

ta Moolavatana via Kooltana provides access to the southern and 

eastern areas. The central region is served by a branch road to 

limbo rat ana. Fsv tracks exist within the ranges and moat are neg-

otiable only with foui^»vheel-drive vehicles, 

PKYSIOGRAPMY 

The Mount fainter rogion forms the rugged, northeastern 

extremity of the Flinders Ranges which rise abruptly from the 

Lake Frome plains along thsir eastern margin but gradually decline 

toward* the north, eventually merging with the plains of the 

oreat rte*ui basin. The present elevated poaition of tha ranges 

la prlsarlly due to the exhumation and doming of an old peneplain 
surface (Mid Tertiary?) reached ita culmination at Ireoliag 



Height* (J,120 feet), the highest peak In the area. Although 

subsequent active dissection hae largely destroyed the surface, 

eroelonai remnanta are preserved on theharder rock types. 

The position of the warped peneplain surface sty be 

inferred frost the concordance of aimualt levels such as Nt. Paintox 

(2,850 feet), Nt. i'itt (2,&0* feet), and Kt. Babbage (1,210 feet). 

More recent uplift of the area is suggested by stsep 

drainage gradlente, actively degrading streams, youthful valleys, 

perched oabows (up to 100 feet above present base level), valley 

in valley structure, indeed meanders and high level fluviatile 

deposits. These Morphological features are most marked along the 

eastern flank of the ranges which is defined by a bold scarp and 

sharp slg-xag lineaments. 

The elevated part of the area is composed of ancient 

metasedlaants and grsnites, contracting with the sort subdued 

relief produced by the less resistant sedlsients of the Adelaide 

System. The crystalline core fonss, in part, the watershed bet-

ween the stream flowing eastwards into the Lako Frome depression 

and those flowing northwards into the Lake tyre - Lake Gregory 

and Lake Blanche depression. The principal east*flowing stream* 

are the Arkaroola, raraias^HI lour Kile, P i y i f — and Para bar-

ana reeks. The main drainage components flowing to the north 

are the Tindelpina, hacuonnell, Terila and Mu*lnawatana reeks. 

The Hamilton Oreek, rising in rugged country north of Treeling 

Kelghte, initially flows; northeastwards but on reaching the plalni 

near Moolawatana is diverted southerly Into Lake frome. A number 

of impermanent water holes, such as Terrapinna occur along the 

Major creeks. The climate of tha region is seal-arid with 

marked diurnal and seasonal temperature variations. Rainfall is 

deficient and unreliable, averaging leea than 10 inches per annum, 

The general semi-arid climate combined with rapid erositn by flasl 

flooding after infrequent thunderstorms has prevented the 

development of extensive soil cover within the ranges. As a 



consequence continuous outcrop of little-weathered bedrock occurs 

over the major part of the erea* 

Because af limited rainfall there has been little 

leaching of the sail profile. As a raault rapid regrowth of 

plante aocurs after heavy rains. Vegetation la however, stunted 

and aparae, Mitchell grass, blue bush and salt bush pre-

dominate en tha plains while maliees favour the more limy 

horiaons and mulga predominates on arenaceous rook types within 

the ranges, Spinlfex occurs ubiquitously throughout the ranges, 

while red gums line the major creeks. 

PKE7I0US INVESTIGATIONS 

The Mount J'ainter region wae Initially opened up by 

pastorallsts in 1857* the subsequent discovery of copper, lead, 

uranium and talc deposits resulted in intensive mining and 

exploration activity, 

Becauae of lta remoteneaa and inacessslbliity only 

limited geelogical investigation was carried out prior to 19*5. 

arly workers such as L.k, sard, R.L, Jack and U,T,L, Drown were 

mainly concerned with assessment of the mineral petential. Of 

note is the pioneering work of Maweon who carried out strati-

graphic and petrologlc inveatigatione near Mount iainter, treelii 

Heights, Yudnamutana, Arkarooia and Wooltana. 

In 19*5 • geological reconnaissance of the greater part 

of the Mount Painter Province was carried out by Sprlgg, 

Sullivan, I'icklnson, *ebb, trade, Johns, king and Wegener 

(Dickinson at al^ 195*) order to determine its uranium poten-

tial, ttubeequent inveatlgatlons by Rldgway, Uroadhurst, Sprlgg, 

DicklnsAn and Hughes were limited to the reasseaamant of copper 

and talc deposits. Brief references to tho local geology are 

included inthese reports. 



Systematic mapping of the region was commenced in 1955 

by ^ampana, oats, Horwlts and Thatcher* Mapping of the 

oryetailine basement wee completed by Coats in 1959. Air photos 

were supplied by the Department of Lands and base maps have been 

compiled by the artographic Section of the Department of Mines. 

As a result of this work the Lmb era tana, Paralana, Gardiner, 

and Maolawatana Ii6j,j60 sheets were published. Information frem 

unpublished maps compiled by previous workers was incorporated 

in the published sheets. 

Metamorphlc and granitic rocks of the Mount fainter 

region were referred by Hawson 1912) to the Archaeoaoio re. 

Later Mawson (1923) reassigned the oryetailine rocks to the 

early or Middle I recambrian, recognizing a major unconformity 

with the overlying "AdelaiJean* beds. Happing by ths Geological 

Survey has largely substantiated Mawson's conclusions. 

Sprigg (in Dlcklnaonaet al#, 19*3) and (1953) eon-

sldered that metasedlments of the central Igneous and met*-

morphio belt (Mount Painter omplex) were recognisable units of 

the Torrensian Series which had been intruded and granltlsed by 

lower falaeosolc granltea. 

Dowos (1952, 1953, 195*, 1956) agreed with Sprlgg's 

concept of the granltleati<$n of the Adelaide System, presenting 

petrological and chemical data to support the traneformation of 

tlllite to migmatitlo augen granite in the Mount ritton area. 

The terms "Mount Babbage Mlgmatite -ample*" and "Terrapinna 

Klgmatite complex" were introduced by Howes to define the granl-

tlsed terrains. 

The crystalline rocks outcropping north of Mount 

lit ton were defined by Sprigg (in Dickinson et. al 1931), as the 

li/fount Babbage Granite Complex", being separated from the "Torre 

Granite omplex" to the south by a narrow corridor of lest 

Met<£./vio yj=>k(S»9ik tlllite. Since the complexes include common rock 

Uh^cts t Ae. present author favoura general usage of the torn 

t <zh Complex to race all vjrystalline terrain* of the* 



Haunt winter Province, l l w m r , because of its discrete struc-

tural position the northern exposure of crystalline basement 

rocks is termed the Itount Uabbage Block and the outcrops south 

of Terrnplnna traterhole are defined aa the Haunt Painter Block. 

(Figure 2). 

M O W T PAIKTFR COMPLEX 

A combination of excellent exposures, structural sim-

plicity and lack of high grade metamorphiem of the Mount Painter 

complex has enabled the recognition of a atratlgraphlc succession 

totalling 25*000 feet in thickness. 

This uominantly arenaceoue sequence is here named the 

Radium Creek Me tamorphios . The Radium Creek Ketamorphlce were 

Intruded by two generations of granites, referred to as the 

"Older" and "Younger Granite &uitea" and dated by -ompaton, (in 

lompston, Crawford and Boflnger, I966) at about 1,600 million 

yeara (Carp en tar lan) and 450 million years (Lower Ordovician) 

respectively. As no abaolute or lower age limit can be placed 

on the metaeediments, the sequencs is referred to the looee time-

term, Older Precambrian with the suggestion that it may be Lower 

PreteroKoie. Hie Kadium reek Metamorphics and "Older Granite 

Suite" together comprise the Mount Painter ompiex. 

uadlwi /iftfa^rphjoe 

The motassdlmentary sequence le divisible into two 

lithologically dlatinct formations. The domlnantly arenaceous 

upper unit, termed the Creeling Heights uartxlte, conformably 

succeeds a sequence ol mica schists ana non-clastios referred to 

as the Brlnuina Schist. The J reeling Heights uartxlte is sub-

divided into three members. 
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Irvillpn HeJLfihts uartxyte 

Ths I reeling Heights tuertxite is t» highest formation 

of tha Older t'recambrlan metasedlmentary sequence. The more 

quartsltlo upp«r and lover members give rise to much of the bold 

topographic relief extending from near North Veil through Mount 

Pitt, Yudnamutana hill end Creeling Heights to Moolavatans wool-

shad, i<emn«fts of the Creeling Heights vuartxlte occur in the 

Mount Uabbage omplex, The formation incluaaa a lenticular unit 

of arenaceous schists (Radium Creek Schist Member) which forms 

a belt af more aubdned relief from Mount Pitt to a point 1-2 

mllea northeast of Mount Adams, At tha latter locality the 

Radium reek Schist is underlain by a eequence of argillaceoue 

sandatone ana ortaequartsites forming the lowest member (unturned) 

of the Creeling Heights uartsdte. 

Although the foneatlon has been metamorphoeod, sedimen-

tary structures are well preeerved in the more quartaitlc unite. 

The upper member of the treeling Heights tuartxlte was correlated 

by Sprlgg (19*5) with the "Mount Aroona .uartxlte" (Copley uart-

site), describsd earlier by Dawson (19*1) from the opley area, 

Tha existence of a major unconformity above the Freeling Heights 

Cuartxlte and the recognition of the ~opley 'uartsite in the 

overlying i>delaldean eequence9 refutes Sprlgg9a correlation. 

U||»r Member (Unnamed) 

The upper member of the Creeling Heights uartxlte, 

exposed in the vicinity of {"reeling Heighte, consists of a well-

bedded eequence af medium ta fine grained orthoquartxites with ai 

minor developments ol feldspathlo quartsltes and argillaceous sat 

stones, (bee Appendix 1, F.J58/55)» A thin lenticular quartx-

pebble bed occurs near the base of the unit to the north of 

freeling Heights, Occaaional "erratic* bouldere of quartslte up 

to 1 foot in length occur at various horlxons. The boulders are 

oriented and generally disperead through an arglllaceo 
randomly 



sandstone matrix. 

Aqueous cross-bedding with high-angle foreset beda occurs 

throughout tho sequence, the cross-bedding often highlighted by 

heavy Mineral concentrations and grit bands. Ripple marks have 

been noted in the creek eectlon east of Green ill 11 copper nine. 

The upper neMber passes gradatlonally downwarda into the 

Corundum Creek Schist by an increase in argillaceous oontent. The 

thickness of the upper Member is approximately 13,000 feet. 

Middle Member (orundum ^reek Schist) 

In contrast to ths lofty summits produced by the upper 

and lover members, the interve/nlng Uadium Creek Schist occupies a 

belt of subdued relief. The unit consists essentially of a succes-

sion of interbedded arenaceous schists and quarts!tee, the sctfets 

probably repreeenting metamorphosed argillaceous sandatonea. Lesser 

developments of muscovlte-biotite-and corundum-spinel schists 

occur (See Appendix 1, P.313/57). Between ttount Pitt and Yudna-

mutana Gorge the sequence was extensively injected by granites to 

form mlgmatltic rocks. The -orundum < reek Schist appeara to tongue 

out to the northeaet of Freeling Heights, The thickness of the 

unit is difficult to determine because of structural complexities 

but is estimated to be approximately 3*300 feet. 

Lower Member (Unnamed) 

The lower member of the Frooling Heights Cuartxlte is 

exposed in the keel of the fcoolava tana Syncline between Mount 

Adams and Moolawatana woolahed and aa ungranltised remnants within 

the Mount Cabbage block. The unit consists predominantly of well 

bedded orthoqucrt4ltes, lithologioally indistinguishable from the 

upper mestber. arenaceous echists appear in the pasaage xone into 

the -oruncium Creek Schists and thin lenticular quarts-pebble beds 



ooour at ami near tha ba«« af the unit. Heavy Mineral lamination 

and cross-bedding are not as wall developed as In the upper member. 

The lower member appeara to intertongue with tha Drindina Sohlata 

at the headwaters of impegoona reek, jj miles weat-south-west of 

Mount Weill. The estimated thickneae of the lower member is 7,000 

feat. 

The lirlndlna Schist is the loweat formation expoaed in 

sequence, conformably underlying and locally intertenguing with the 

Freeling Heights < uartsite. The upper member of the lirlndina 

Schist is axpoaad on the southern limb of the Moolawatana Hyncline, 

a tight synclinal structure extending in a northeasterly direction 

from the headwat era of Pepegoona t.reek to Moolawatana wool shed. 

Equivalent unite on the northern limb of the syncline are granitls-

ed where they occur in contact with rapakivi type granite (Terra-

pinna ifranite. The upper sequence is also typically developed 1 

miles south of Twelve Springe (moolawatana 1163,360 sheet) whsre 

it is separated from the Freeling heights .uartsite by a tongue of 

white granite/W^tC^e 

ococe. 

The upper aequenco mmmmrntrnm oi tha Brlndin* Schist 

consists eesentlally of metaeedimentary amphibolites, muscovlte 

and biotlte-eclfete. Minor developments of chlorlte-anthorphyllite-

cummlngtonlte and garnet-aerlclte-schlsts, epldotlte quartsita, 

homfela, ami garnet rocks ooour. (*>se Appendix 1 f?. 59/57 (l)i 

(»). 

The only exposure of the lover sequenoe is north of Para-

barena Hill (Moolawatana 1163,360 sheet), where a steeply dipping 

sequence of arena ceo us-smscovlte- and blotlte-scfcfa ts with minor 

quartalte la separated from the upper sequence by tongues of y 

granite porphyry (Mount Nelll . orphry) and the terraplnna Granite. 

As the granite rocks were primarily emplaoed by doming of the aed-



Uontf without much s toping it Is probable that much of the orig-

inal auoooaaion la preserved. Tho thloknaaa of the lower sequence 

la approximately 1, 200 feet and the upper auoceaslon about 2,000 

feet giving a total thickness of J,200 feet for the formation. 

< uartxitee and phyllltea af uncertain stratigraphic 

poaltion are exposed south of Kount Adams on a fault block eleva-

ted by up thrust movements on the Adams rault. The aetasediments 

were discordantly intruded by a large body of Mount Nelll Porphyry 

which is nowhere exposed on the western fault block. Although 

the quartslte beds resemble the lower aeaber of the Freeling 

Heights uartxite the underlying monotonous phyllite sequence 

forms a 11 tho logical unit distinct from the Orlndlna Schist expo-

sod on the weatern fault block 2 * 3 miles southwest of Mount 

Nelll. 

The absence of Mount Nelll Porphyry west of the Mount 

Adams Fault, the distinctive llthology of the phyliites and the 

relative elevation of tho eastern fault black suggest that the 

netaeedlaeatary unite in question represent a suooesslon which 

underlies the hrindina ochist. AS no direct relationship exists 

between the quartslte-phylllte succession and ttrlndlna Schist the 

exact stratlgraphic position of the foraer units remains in doubt. 

The quartslte and phyllite succession outlines a south-

westerly plunging east limb drag fold, a local plunge reversal 

giving rise to a domal structuro in tho phyllltea. stratlgraphic 

relationships between the two unite, confirmed by crose-bedding 

facings, show that tho quartxltes conformably succeed the phyl-

iites. 

uartsltes (Unnamed) 

The quartsltee are generally pale grey or pink in colour 

- - -and usually well bedded particularly towards their base. 



Tho units arc sometimes cross-bedded, this feature occasionally 

being outlined by heavy nine rale and grits. The quartsite la 

slightly feidspathlc, medium grained and often sericitic, 

Phyllites (Unnamed) 

ruis unit is a monotonous succession of phyllites under* 

lying the unnamed quartsitea with a sharp conformable contact, A 

thin discontiguous quartaite interbed occurs in the upper part of 

the eequence, Tha phyilitea are characteristically rhymically lam-

inated (ia)f consisting of silty bands alternating with silky 

phyllltlo bands. 

5* T-DIMFK TART T.h VII ON HE NT 

Tha presence of steep foreset beds in the Creeling ieigiib 

uartsite is indicative of a high energy medium of tnuuptrt. Rip* 

pie marks, aqueous orosa-bodding and heavy mineral concentrations 

point to near-share deposition, possibly in a deltaic or sheal-

water environment, The essentially homogeneous composition af ths 

sedimente pointe to uniform source and environmental oondltlons, 

although slow subsidence af the depeeltlonal basin must have occur-

red to permit the accumulation of such a vast thfckness of sedimeite. 

The cyclic nature of sedimentation ia demon*(rated by repetition 

of three thick unite af quartaite in the euooeeeion, 

IMT?rUR£GXOXAL CORRELATIONS 

Possible time and rook equivalents of the Radium reek 

Metamorphics are espoeov/ln the Clary - Broken Kill Province (fcill-

yamaat "Series") and the Peake and Penison Ranges (ieake "Series"), 



vlanr - iiroken itlll i roviiict 

In the Clary region the fciliyama "aeries" ami anacrotic 

granites are overlain with local strong unconformity by formations 

of the lorrensian Burro Group. Max hum da tings on granites and 

davldito star the age of the tillyama -Series* to be greater than 

1460 million years. 

amp ana (in ,amp ana and King 1958) recognised a "Lover", 

"Middle" and "Upper" group within the metasedimentary sequence, 

uampana deacribed the "Upper Group" as a thick sequence of gener-

ally well bedded arkosic quartsites and arkoses (?), frequently 

including bedded iron formations. The "Middle Group" is essential-

ly the economically iisportant T thludna .ale- SiUcate Group, a sequ-

ence of mineralised actinolltlc dolomites, marbles, tremollte-

diopslde rooks, garnet rocks, amphlbolites and opldote - actinolite 

quartsites. The "Lower Croup" or Ve*keroo-13111eroo Schists are 

described ao a sequence of mloa schists, paragelsaes, laminated 

quartsltic sandstones and silky phyllitic schists. fthen centred 

with the less metamorphosed eedlmentary sequence of the ;Sount 

Painter emplox, the fcillyama "Series" shows a more than coinciden-

tal llthologlc and stratlgraphlo correspondence. Thus the "Upper 

Group" is essentially arenaceous which suggests correlation with 

the Creeling Heights <uartsite, the metamorphic mineral assemblage 

of tho "Middle Group" compares favourably with the Drlndina Schist 

and tho "Lower Group" corresponds with the phyllites, the lowest 

unit exposed in the ;;ount Fainter Province. Although no iron form-

ations have been mapped in the Kount Fainter Province, the iron 

rich composition of the Brindina Schist suggosts a basis for cor-

relation of the two units. 

^eake apu en^ofl Kapfios 

A pre-*illouran assemblage of slatea, phyllites, serialt-



ic quartxites, mice aehlctt, possible basic volcanic rooks and 

granite gneiss were tamed the Peaks "Series" by Reyner (1935)* 

Tha presence of several thick serloltlc quartsltes in the sequence 

suggests affinities with the FreeliAg Heights uartsite. Because 

of the lack af high grade uetaaorphlsm Keyner suggested that the 

age of the Peaks Series nay be post-Archaean and pro-Adelaide 

byste«. 

•Older Granite Suite* 

The "Older Granite Suite" comprises both maaelve and 

foliated granitea dated by ompeton ot ai. at approximately i,600 

million yeare. The occurrence of Haul lere referable to the 

"Older Oranite Suite" in the basal conglomerate of the allanna 

Beds established the pre-willouran age of the suite. 

The massive types (rapaklvl type granite, granite por-

phyry, medium grained granite, and ^ranodiorlte) are atructureleea 

or only weakly foliated. Primary dlrectienal fabrlaa (flow band-

ing and 1 In eat ion of felapar lathe) are well developed in the 

foliated typea (quarts-feldapar porphyry, gnelealc granite and 

tabular felapar granite) , 

on tact relationships with motaeedimonte are generally 

concordant to low angle discordant; strong discordances of tha 

rapaklvl granite and granite porphyry occur looally. Partial 

cross sectional views of foliated and massive granite bodies, 

exemplified by the Mount Neill maself, show the darned tops and 

flat bases of classical laccolith*. Thus, in the Haunt fainter 
granite 

Province the/space problem la resolved by wparching af the strata. 

The atrongly discordant re-entrant of granite porphyry between 

Yudnamutana llill and Hount Pitt, is believed to be a feeder for 

an extensive laccolith witch waa largely eroded prior to tha depo-

sition of ths Adelaide System. 
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The older granites wars empiaced at varying stratlgraphl« 

levels throughout the sedimentary sequence, the intrusions favour-

ing bedding planes and formation contacts* Granite apophyses are 

rare and do not penetrate far from the oontact, while pegmatites 

appear to be absent. Stoping by the rapakivi granite has been 

observed looally. The rapaklvl granite and granite porphyry invar-

iably occupy the ooree of laccollthlo structures and intruded all 

foliated granites and porphyriee. Thus the massive granites repre-

sent the youngest phase of the "Qldor Granite Suite". 

considerable field and petrologloal evidence has accumu-

lated to demonstrate the magmatltlc origin of the older granites, 

as follovet 

1. Strong, local discordant relationships with motasedlments, 

e.g. the Yudnamutana Hill laocolithic feeder. 
2. Sharp contacts e.g. vlth Freelin* Heights .uartsite. 

3« l>osiino' of roof rocks, implying hyurostatic pressure and 
therefore a fluid medium e.g. hount Keill laccolith. 

.Resorption phenomena e.g. epegoona Forphyry. 

5. toping of country recks. 
6. Koactlon borders on xenolithe. 

The rreeling Heights uartsite ehovs little evidence of 
contact metaeoma 11em or metamorphlsm. However, granitieation of 

presumed argillaceous seciiaeuts tentatively referred to the 
hrindlna Schist, occurred extensively throughout the Mount Babbage 
Block and to a lesser extent within the Mount Fainter Uleck. The 
metasomatlc proceeses are considered to be related to tho emplace-
ment of a age&aatlc granite - the rapaklvl type granite. 

The directional structures of the foliated granites and 

porphyries, with the exception of echistoslty, are interpreted as 

flow banding. The ratio ef height to baee of the Mount Nelll lac-

colith is approximately it*. The development of regular flow 

banding, the marked doming of the laocollthe indicated by their 

height to base ratio and lack of fracturing of the roof rooks are 



indicative af a paeelvely emplaced viecoue magma. Emplacement of 

the granite bodies of similar composition and texture at varying 

levels, however, implies local disruption of the roof rocks. 

(Rapaklvl type granite) 

The term rapaklvl Is dsrlved from the Finnish Vepautukl* 
a. 

which disintegrating rock, referring to its ready mode of 

weathering* The type rapaklvl af southwestern Finland wae first 

fully described by Sorderholm (1923) in his classical msswlr on 

migmatltee and related granites. 
r 

The Swedish and Finnleh rapaklvls are characterised by 

large ovoid potash fsldspars (orthoolase or mlcrocline perthite), 

blpyramldal phenocryete of quarts eet in a medium to fine grained 

ground mass of quarts, potssh feldspar, plagoiolase and biotlte. 

Some ovolda are surrounded by a shell of small prismatic ellgoelasi 

crystals, ofto/n referred to as the rapaklvl texture. tany petro-

graphers unfortunately adopt the mantling of feldepara as a criter-

ion for rapaklvl, although the texture is exceptional in granite 

maselfe. In addition both mantled and uimuitled ovolde may occur 

aide by aide, making a rock unit distinction impossible. 

Granite of the rapaklvl type forme the major rook unit 

of the Kount Babbage Block and the northern areas of ths Mount 

Painter Black. The biotlte rapaklvl grarite of the Mount Painter 

Province, referred to ae the Terrapinna Granite, produces a charac-

teristic dendritic drainage pattern and a moderate to eubdued rel-

ief. The rock le locally disintegrated by weathering, giving rise 

to a mantle of ooaree gravels, containing quarts, mlcss and fragmeti 

ted ovolda. Theee deposits reeemble *moroN, the peculiar gravels 

derived from the rapaklvls of Finland deacrlbed by Iskela (19J0). 

contacts with metaaedlmenta and other older granites U*, 

are invariably sharp. in th«* iount sinter 4>lock contacts are con-

cordant or low finals discontent. ore discordant relationships are 



evident in the Mount IJabbage tflock. The Terrapinna Granite doea 

not appear to have been emplaced ouch above the base of the Freelfej 

heights < uartsite. Locally, apophyses, sills and pods of the gran-

ite penetrate the country rocks up to \ mils from the nain contact* 

Between . arabarana Hill and Moolawatana woolshed cross-sectional 

views of rapakivi granlts bodies show a typical iaocollthlc profile 

lispakivi type granite, forming the core of the Farabarana Hill lac-

colith was exposed by differential erosion of a fault block eleva-

ted by movements along a north-westerly trending fault. Tabular 

feldepar gratite, occupying the outer shell of the laccolith is con-

sidered to be a Marginal flow phase of the rapakivi granite. The 

abeence of a flow banded phaee in upper oontaot sones, as for exam-

ple 3 - miles north of Mount Adams, is possibly due to intrusion 

of the rapakivi granite above the level of the earlier formed foli-

ated granite. 

Hetaeedlments widely divergent metamorphio and meta-

somatie responses to intrusion by the Terrapinna Granite. There 

ie general agreement among moat Fennosoandlan geologists that the 

rapakivie were ma^matlc. Backlund, U93&) ead alone favour 

a motasomatic origin. 

The rapakivis are considered to be anomalous becauee of 

their apparent inverse cryataliisation sequence compared with "nor-

mal granites", another unusual feature is the oryetaiiixation of 

two generations of quarta end feldepar. The Mount Painter rapaklvl 

»how» a similar crystallisation trend* Thus the phonoorysts repre-

sent the first generation of potaeh feldepar and quarts, the later 

generation forming part of the ground mass. The major part of the 

biotlte appeara to have crystallised at a late atagei biotite 

inclusions in the potash feldspar may repreaent an earlier genera-

tion* A unique and pussling feature of rapakivi granitee is the 

shape of the feldepar crystals* The reason for the development of 

an ovoldal form has not been satisfactorily explained, moet petro-

graphera favouring a process of resolution. The ovoldal arrange-
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••at of the Inclusions »ugg«tti that tha crystals grew as avoids. 

The development of feldspar avoids in me ta sedimentary vail rocks 

reported by atsy authors supports this contention. Since a sphere 

lias the least surface energy of any geometric shape tha ovoidal 

form may be due to the tendency of both tha crystal A H and a 

spherical shape to develop simultaneously under strong confining 

prsssures vhich might bs cxpected at a depth of 5 miles. Occas-

ional vague plnacoid faces tend ta be developed in feldspar eveid* 

of the Mount Painter rapaklvl granite. Turner and Verhoogen (I96C 

tentatively accept a crystallisation temperature of 700-800°C and 

a preaaure af 5#000 bars for the rapaklvls on experimental evid-

ence presented by Teder, Stewart and Smith. It la probable that 

tha ;iount Painter rapaklvl granite crystallised under more extreme 

preesures than thoae postulated for the type rapaklvl of Fennos-

oandina. This conclusion is suggeeted by the almost sphsrlcal 

formicrystal of quarts H f M B and the absence of microlitio cav< 

ltiea in the Mount Painter rocke. The only evidence of alteratioi 

in the rreeling heights C uartsite le eiliolf ication and sericitia' 

tion, the latter metamorphism probabiyresulting from dislocation 

movemente. likewise pre-repakivl granites were Inert. Dy contra 

the Drlndina Schist is extensively metasomatieed and metamorphose 

except where "armouring" by the earlier non-reactive granites 

oocunad. 

The lerrapinna Cranlte is a massive grey rook when frea 

but acquires a brownish tint on weathering. The rook consists oi 

abundant, randomly-oriented pearl white (pink on weathering) ovei 

of potash feldepar (perthitlc mlcrocllne, orthoolaee), rounded 01 

slightly ovoid crystals or pale blue opalescent quarts and aggref 

ates af biotlte. The ground mass is composed of a coarse sosilo 

of potash feldspar, quarts, mloas and sodio plagioclase. (See 
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Appendix I, P**52/63). Because of tho close pocking of the pheno-

crysts the groundless forms only about 25> of the rock volume. 

Accessory minerals recorded from the rapaklvl are touraaline, 

apatite, zircon, ephene and magnetite. 

Tho else of the feldapar ovoids nay vary between I.J x 

lom and 3 x 3cm in one outcrop but are more cosmionly of the order 

of 2,3 x 2cm. Primary quarts crystals range from kmm up to 2cm 

acroee. Feldapar ovolda are Invariably twinned according to the 

-arlsbad lav. No mantled feldspara have been abserved. The pot-

ash feldapar often contains Irregular lntergrowths with quarts and 

inclusions of tourmaline ana biotlte. The inclusion* may have a 

crude ovoldal arrangement concentric with the marglne of the crys-

tal. A cluater of biotlte oryetals sometimes occurs st the centre 

of the feldspar ovoid. 

Varlante of tho Torraplnna Granite containing ovolda af 

plagioclase occur locally (See Appendix I, P.376/33). Bowee (193J) 

recorded a "mlgmatitle augen granite" from the "Terraplnna Mlgmat-

lte v duplex* in whioh plagioclase (Ab68) is the dominant feldspar. 

Shearing of the rapaklvl granite reaultad in deformation 

of the ovolda to form augen and a marked development of biotlte. 

Augen gneleaea form a major part af tha Mount Babbage Block. 

v.ampana (l96j) attributed ovoid feldspar development in 

the rapaklvl granite a*><i -rsnitt porphyry to metamorphism af an 

earlier nega*tltle granite, tha necessary phyaico-chemical changea 

being induced by "varying depths af burial, sedimentary loada and 

eroelona^inloadlnge" prior to deposition of ths Sturtian Series. 

,ampana*a theels is refuted by the pre-*lllouran age of the rapa-

klvl, indeed also the age of the ovoide. The preaence af detrltal 

fragmants af felds^pr ovoide in the basal villouran conglomerate 

also denloe the younger metamorphio age paetulated by ampana. The 

magna tic origin of the Mount Painter rapaklvl is supported by a 

laccolithie farm of the granite bodies, sharp contacts, and the 

absence of relict sedimentary structures. 



: oiwt Nelll i orphvrv (Granite Porphyry) 

The Mount Nelll porphyry outcrops extensively vlthln the 

Mount Painter block, forming cores of lacoolithe, sills and leneee. 

The Torphyry occurs at varying strati^raphic levele of the metased-

imentary sequence and vae presumably emplaced over a vertical inter 

val of at least 23,000 feet* tthero the granite porphyry anu rapa-

kivi are associated, the porphyry invariably ocoura at a higher 

stratlgraphic level, 

.ontact relationships with metaaedlments are generally 

ooncordant to low angle discordant although local strong discordant 

cee are evident between Mount Pitt and Yuunamutana Hill and 1 mile 

sout»i Oi ount ..Ailrt, ruptiw brecala* (?) occur aluii^ la itioug-

ly diacordant contact with lasUnated phyilltes aouth of >iount Adams, 

The granite porphyry is ma salve with a fine to medium 

grained groundmass, is composed of recrystalllseu quarts, micre-

cline and small amounts of eligoolase (Abda), hlotite le relative-

ly abundant, tending to aggregate in "clots". Accessory minerals 

are rutlle, iimenlte, tourmaline, euhedral slrcon, sphene, apatite 

and hornblende. (See appendix Ij P123/60, P^9/65). 

Microcline ovoids are occaeionally manfled by clear alblt«t 

while aome ovoida include concentric ehelle of blotite, plagio-

clase and aceessorles. (See Appendix I, 1448/63). 

In tho hand specimen the granite porphyry n m s e a m s m t O B 

e m W B a e the rapakivi type granite, being referred to in the 

field as ta "little rapaklvl". Macroscopic characteristics of the 

grsnite porphyry which enable it to be distinguished from the 

rapakivi are the finer-grained groundmass, and ssalltr ovoide. 

Minor differences in chemical composition appear to be a slightly 

lower silica percentage for the rapakivi and a higher soda-potash 

ratio for the granite porphyry. (See Appendix II). 

The granite porphyry le believed to represent a higher 

level, slightly chilled phase of the rapakivi graxlte. ' mp la cement 



of the porphyry «• laccolith* and laccolithlc faodara and ita 

intrusive relationship* establish tha magma tie origin beyond 

ressonabIs doubt. Soda enrichment 1s possibly indicated by late-

stage formation of alblte and the tfeher soda-potash ratio compar-

ed with the rapaklvl granite. 

The large tongue of granite porphyry outcropping bet-

ween Mount Pitt and Tudnamutana hill occupies the axial region of 

a major west plunging anticline and showa a strong local discord, 

ance with the Froellng Heights uartsite in tho vicinity of the 

camel Pad. This relationship contrasts with the general concor-

dant to slightly diacordant contacts to the north-east and south 

where the granite porphyry overllee the Froellng Heights 'uarts-

ite. clearly the porphyry has broken through the quartslte and 

been concordantly amplaced at a higher level ae a ahaet or lac-

colith. Although subsequently folded, faulted and eroded the 

essentially concordant mass can be traced southwards and eastward! 

to the vicinity of Paralana Hot Springs and northwards to Mount 

hanahan Uranium Proapact. Unfolding of the mass suggests that 

the base of the lntruelon extended over a distance of at leaat 

J5 miles. The structural rolatlonahlps suggest that tha porphyry 

tongue formed a feeder to the intrusion. 

*ffrUa (Tabular-foldepar granite) 

The Yerlla uranite la reatrioted to the Mount Usbbags 

block outcropping as an east-weet oriented elliptical mass betweei 

Mudnawatana reek and frount Babbage. The rock ie characterised 

by a striking development of feldspar lathe which exhibit a llneaj 

parallelism. Biotlte schlieren occur towarda tha margins of the 

granite and generally have a preferred orientation paralleling th< 

feldspar laths. Fine grained variants lacking in phenaoryeta 

occur aa narrow layers within the granite. The bands are parallel 

to the phenocryet orientation. Occasional ovoid feldepara occur 
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ID the granite* 

A plot of the linear elements shove that the granite 

mass has a general synclinal form with a flat easterly plunge, A 

strong sohlstoslty, trending between east south-east and east, has 

been imposed on the granite* Shearing produced a marked develop-

ment of hlotlte and granulation ef the rook fabric* In aones of 

more intense dlslooatlon, for example near the faulted contact 

with the tlllite, crushing of quarts phenoorysts and complete 

retrograde metamorphlam of feldspars to eericlte occurred* 

The leriia Granite was locally intruded by the rapakivi 

granite, an obvious intrusive contact occurring voet of the huo* 

nawatans ;reek* Xenollths of the tabular feldepar granite were 

incorporated in the rapaklvl granite* 

The Yerila Granite is typically a coarse-grained, mottle! 

reck, composed essentially of euhedral twinned tablete of micro-

cline up to 2*5 centimetres in len^h, Irregular crystals of quacts 

and aggregates of biotlte* The ground mass is coa^osed of a fine-

grained granular mosaic of quarts, microcline and alblte (Ab92)* 

Accessories are monasite, ilmonita, apatite, slrcon and touma-

lii e* ( >ee ippun< ix I, . HBpasi, . 

The Yerila Granite is considered to have crystallised 

initially under extreme pressure conditions, similar to those pos-

tulated for the rapaklvl granite* The phyeloal conditions resul-

ted In crystallisation of first generation ovoid crystals of pot-

ash feldspar and quarts* At this stage, relief of pressure, pres-

umably due to escape of volatlles, resulted in crystallisation of 

secona generation euhedral feldspars* 

The linear parallelism of the feldspar laths is inter-

preted ae a piety flow structure* The development of regular floe 

structure suggests that the Yerila Granite was a marginal fades 

of a viscous magmatic granite* The similarity in norms, calcula-

ted from analyses quoted in appendix II, of the Yerila and Terra-

pinna Granitee suggests that they were comagnatio* intrusion 



of the Yerlla Qraiito by the massiYe Torrapinna Granite establishes 

the relative ages of the two ^ranitea. on tacts are markedly dis-

cordant vest of Mudnavatana Creek and eouth of Mount Babbage, but 

eeeentiaiiy concordant ta the north of Mudnawatana -reek. Ail can-

taota are aharp« 

- ^ ^ T 1 * ^ (Quarts-feldapar porphyry) 

The main bedy of the Pepegoona Porphyry cropa out In the 

vicinity of Mount Neill, Other iealatad outcrops occur 2 alios 

north-east, 2} miles south-east and J) miles seuthweet of Mount 

Adams, and from j to 2* miles north-east of Parelana Hot Springe. 

Most contacta with metasedlmente are faulted and only at a point 

1*4 miles vest north-vest af Mount Neill is a normal contact preaer-

ved. At this locality the porphyry is eaaentlaliy concordant vlth 

the Brlndina ftchlsts. A crude parallelism or feldspar laths is 

evlaont in the porphyry. Narrow bands of ohlorltlc echlste, essen-

tially lacking in phenocryst development are Interlayered vlth the 

porphyry, paralleling the feldspar lines t ion, Iho directional 

structures are interpreted as flow structures. 

Consistently steep north-dipping 1ineations indicate 

that th« preeent plan view of the Mount Kolll massif approximates 

closely to a true vertical section. The typical flat base and 

domed top of a large acale laccolith is admirably displayed, the 

Pepegoona Porphyry forming the outer shell of the atructure. Can-

tact relationships in the Mount Neill and Mount Adams massifs lnui-

cate that the Pepegoona Porphyry was intruded by the Mount Neill 

Porphyry . 

The Pepegoona Porphyry is typically dark green when 

fro eh but forms rusty outorepe on weathering. The porphyry con-

tains occaeional ovoid, rounu or subhedral phenocrysts of micro-

cllne and allgoclase (Ab8S) between £ inch and 1 inch diameter, 

abundant subhedral to euhedrai laths of mlcrecline and eligoclass 
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up to | in oil long and rouni and pal* blue to violet quarts. The 

phenocrysts are eet in a fine-grained almost glassy ground mass 

of anhedral microclino, ollgociase, hornblande and biotlte, Acc-

essories are ephene, ilnenltet magnetite, and euhedral zircon and 

y/apatite. Fluorite and pyrlte occur in trace amounts (Soe Appendix 

If '^3/65. 1443/39). * henocrysts of quarts an feluspar are 

strongly corroded an<. embayed. Microcline contains inclusions of 

biotlte, homblend^ind epiuete, Feldepar phenocrysts are rare 

to absent in marginal facles of the porphyry but become progres-

sively more abundant and closely packed towards the core of the 

laccolith, 

By comparison with the Mjorlty of the older granites, 

the Pepogoona Porphyry is anomalously soda rich, the soda/potash 

ratios being approximately 4#9«i and 1.6tl compared with 0.6il 

for the granite jmrphyry, (See Appendix II). 

The lacoolithlo form of the Fepegoona Porphyry and the 

preeenoe of reeorption phenomena are strongly suggestive of a 

magnatic origin, Flow ban ling Indicates a marginal phase of intru-

sion, 

oncerdant contacts with metaaedimenta suggest that the 

Pepegoona Porphyry was emplaced in a flat-lying sequence. This 

thesis suggests that intrusion of the porphyry occurred under a 

sedimentary cover of at least 25*000 feet, the total estimated 

thlcknees of the mstasedlmentsry sequence. The great depth of 

emplacement of the porphyry would appear to be inconsistent with 

its fine-grained almost glassy ground mass unlees rapid chilling 

occurred, shilling along the margin* of the laccolith probably 

resulted in progressive consolidation from the sargla towards the 

oore of the structure. The peuclty of feldspar phenocrysts near 

th« roof and their concentration towards the base of the intrusion 

may be attributable to crystal eettllng. This process may also 

explain strong reeorption of the phemecrysts in tho lower levels. 



Intrusion by the Mount ! sill Porphyry shows t%t ths 

Pepegoona Porphyry is relatively older, Ths high sodium content 

of ths Pepegoona Porphyry nay be related to soda metasomatisa 

by the Mount Neill Porphyry, although it would not be anticipated 

fron the mineral assemblage, 

(Nhite granite) 

The *attleowle Uranlte is restricted essentially to the 

Mount Babbage Block occurring as Irregular masses in the rapaklvl 

granite or as 'aandwichea9 between the rapaklvl and metaaedimente. 

i w ouurotii also oci.-ur in the northern at th Mount .sinte: 

Block to the east and south-east of Kount Fit ton. .ont^cts with 

metaeedinents and rapaklvl granite are Invariably sharp. 

il - attleowle rani to i- pli;Ltly t;rtei , on typical* 

ly light-coloured and coarse grained. The rock is composed essen-

tial iy of quarts, «ai ro ill*.:, Oli (- L r 6 > # Uoti- an 

> • >FI «J(jiirum, a/aiite AND tourj.uiline). UM.BUVI . 

cryats of mlcrocline and subordinate allgociaae occur in a ground 

mass of mlcrocllne and alblte (Ab92). Microcllno contains inclus-

ions of quarts and plagioclaes. Ollgoclaae phenocrysta show a 

faint sonlng and partial aiteratfcn to aeriolte, ponnlnite, oalcite 

and clay minerals, clear alblte oocure as saall crystals in the 

ground mass and ae rims to the ollgsclase. Myrmekite is developed 

where alblte la in contact with the pataah feldspar. Brown blotlti 

occurs as long flakes, showing partial alteration to chlorite. Ir-
r 

regular quarts crystals are stalnod (See Appendix 1, P245/65)• 

The intervention of the Vattieowle Granite between the 

rapaklvl and granitiaed m«tasediments is suggestive of a metasom-

atic origin for the Vattleowie Granite. On the other hand, doming 

of the metaaedimente by the granite (2.5 miiee northeast of Ht. 

Babbage) and the sharp contacte point to a magnetic origin if it 

is aesumec that granltisstion would occur at constant volume. When 
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bodies of the tfattleowle Granite are isolated by narrow tonguee 

of rapakivi, the margins of the masses may be fitted together with 

a fair degree of conformity. These reto tienships suggest that the 

Wattleowie Granite was intruded, but not metasomatieed by the rapa-

klvl, The late etage development of alblte suggests that soda 

enrichment of the white granite ma^na nay have occurred. 

•TOUKGIR GRANITE SUITF" 

The "lounger Granite Suite" Includes soda loucogranitee, 

aibitltes, granodlorites, aplites, sodic and potasslc pegmatites, 

leguatitle offshoots from the granodlorltes Intruded the .allanna 

Dads, Uurra Group and Yuonasratana Sub-Group. Samarakite from a 

pegmatite intrusive into the Mount Painter maplex was dated at 

400 50 million yoare (ordovlclan-Silurian) by Kleeman (1946) 

using V'/I'b ratios, ho re recent dating (Rb/Sr method) by ompston 

I in (ompston, rawford and Bofinger, 1966) of a pegmatite emplaced 

in the .allanna Bods indicates a best age of 460 sUllllon years. 

This figure is cocordant with a date of about 4JO m.y. quoted by 

the same authors ior th. udnavatana Granite. The .to a leuco,. ranlte 

were unsuitable for dating but are eu&geated by compston et. al. to 

be younger than 700 m.y. Thus age dating euggeets that the Younger 

< ranlte i uito wae emplaced at about 450 m.y. (Lower Grdovlclan), 

Soda leuco-granltee, albitite and aplltea outcrop aa 

email leolated bodies in a belt wlfeh extends from Umberatana H.8. 

to the vicinity of Arkaroola Bore. The individual outorops were 

termed Giant's llead. Tourmaline Hill, The Needles, The Mnnaolea 
* 

and Sitting Bull by Mawson and :>allwlts (1945). Soda granltea and 

pegmatitea also occur in a complexly folded outlier of ? alianna 

Beda to the weat of Mt. *dams. In the southern region the soda 
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cranitee art almost exclusively located in metamo rplio sod dlaplrlo 
*illo^ran 

sedlmente referable to the/ aliana Beds and are conspicuously 

absent from the >ount Painter ompleji, The margins of the granitf 

bodies are breccia tod and small nasaea were seen to be enveloped 

by dlaplrlo breccia, Albltite veins Injected brecciated slates 

of the Bturtlan Tapley lllll formation J miles northwest of Yadan-

lnna out station. 

In decreasing order of abundance the eada leuco-granitec 

are composed of alblte (sodaclass), quarts, potash feldspar (orthe 

class, oicrocline and pertnlta), accessories (tourmaline, garnet, 

sphene and apatite) and minor amounta af muscovlte, uarts occurs 

aa euhedral to subhsdral hexagonal crystals and as graphic inter-

growths with alblte* -aeeous and liquid inclusions in the quarts 

were noted by Mawson and Dallwlts, The textures of tho soda gran-

ites are characteristically spongy and granular, 

Mawson and Dallwlts visualised the soda leuoo-granlte 

bodies as high level cupola-like projections from an extensive 

subemrfaoe Igneous mass* According to theee authors intrusion of 

the granites and introduction of large volumes of soda, chlorine 

and boron into the surrounding eediaentary sequences led to con-

tact metamorphism and metasomatlem, Theee processes rssulted in 

the formation of hornfels and marbiee containing various aeeem-

blagee of quarts, alblte, bytownite, mlcroollne, ecapolite, bio-

tlte, slnnwaldite, phlogopite, tremollte, calcite, vesuvianlte, 

tourmaline and glaucophane, 

Mawson and ifellwits noted s progressive lncreaee W 

potash with depth, attributing the camposition af the leucogranifcs 

to soda enrichment in the upper levels. In ths present author9a 

opinion brecciation and envelopment of the soda granite bodies 

by dlaplrlo breccia show conclusively that the granite intrusions 

were dismembered by dlaplrism. Their absence from the Mount Pain-

tar complex and the age dating, hawever, suggests that they intru-

ded tho Adelaide System, If it la accepted that the eoda leuoo-



granite* and Arkaroola pegmatite are of tho same age, a post-Low or 

ordo vidian phaaa of diaplrism la indicated, 

Mudnawatana uranlto (Granodlorite) 

The Mudnawatana Granite (Bowee, 193J) crepa out aa an 

irregular body between Nt. Babbage and Mudnawatana Creek. Gran-

odlorltea af similar composition, texture and grain else font a 

large oval massif on the freeling Heights plat<*u and a narrow 

elongate body to the north of ^aralana hat Springe. Because of 

near petrologic Identity the reck typee forming the three massifs 

are referred to the Mudnawatana Granite. The Mount Babbage and 

Freeling Heights massifs are unsheared, although tho presence of 

strained quarts indicates some deformation. The Hot Springe massif 

outcrops in the core of a tight syncline formed by rocks of tho 

crystalline basement. The granodlorite ie schistose, the shear 

planes tren ling in a northeasterly direction e^rellel to the infer-

red axial plane of the fold. 

Pegs*title offshoots from the Mt. Babbage mssslf cut 

across s major plane of deoollement which aoparatee the crystalline 

basement from the "lower tlllite* (Tudnamutana Sub-Groufe) and were 

also injected along cleavages in the tlllite. Theee relationships 

point to a post orogenie phase of intrusion. On the other land the 

apparent etructural repetition of the Freeling ttelghte anu hat 

Springs massifs across a major anticlinal axis implies a pre-

orogenlc phase of intrusion in the southern area. Three possibili-

ties exist which could 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 

two areas i.e. the etructural repetition is spurious. 



3. Folding vtt synchronous in tho two areas and two phases 

of granite emplacement occurred. 

If it is accepted that all younger granitea are of the 

sane age aa the Arkaroola pegmatite (i.e. Lower Crdovlclan) the 

hypotheels of a pre-orogenic granite is supported by disruption of 

the eada-leucogranitea by a dlaplrlo mschanlsmi diaplrlsn is 

believed to be initiated by fold novemente. 

The Kudnawatana Granite crops out over an area of 4 

square milea, exhibiting strong discordant oontacta with schlstoso 

rapaklvl and tabular feldspar granite of the "Older Granite Suite*. 

The granodlorlte le typically medium-grained and massive. A flat 

Jointing is strongly developed and gives rise to bench-like out-

crope. The Joints are eonetines oocupled by pegnatites and apll-

tea and were probably cooling Joints. 

contacts on to northern margins of the nasslf generally 

dip northwarde, with attitudes varying between eteep and subhorls-

ontal. ontact relationships auggeat that the massif expands in 

depth. This conoept is supported by the wldeepread distribution 

of pegmatite swarms and quarts reefs to the north and south. 

Pegmatite, splits and granodlorlte apophyses were injected slong 
s strong sast-west achistoslty in the older granitee. 

a •• Bowes (op. cit.) quotsd the following evidence to sup-

port a magmatic ori&ln for the Mudnawatana Granite. 

1. Discordant contacts 

2. Injection of tongues of granodlorlte, aplite, pegnatlte 
and quarts alon& shear planoe in the country rooke. 

3. Presence of disoriented xenoliths in the granodlorlte. 
4. Allotrlonorphic-hypidiomorphlo texture. 

5> 7. onin;j of plagioclase, corresponding to Howen'a ideal 

cooling curve for plagioclase in a n«lt. 



The Fr««ling Heights (ittndloritlc massif crops out over 

on ar«» of approximately 13 square miles, forming a large oval 

mass in tho north but tonguing out rapidly towards tha south. Con-

tacts with tha Freeling Haights Cuartsite are generally only sli-

ghtly discordant, although tho isolated body between Yudnamutana 

Creek and the British ?mplre opper Nino shows strong discordant 

relationships* 

Large rafts ofthe Freeling Heights uartsite, preeerved 

within the granodlorite show little sign of contact notajsorphiam 

or netasonatlan except sllieification and incipient biotlte devel-

opment • i egmatlte offshoots are common along the weetern margin 

of the massif, but are absent fron the eastern contact aone* A 

potasslc hornblende pegmatite intruding A Henna Beds ± mile south 

of Green Hill Copper nine is presumed to be an offshoot fron a 

subsurfaoe extension of the Freeling Heights massif, Pegmatite 

distribution suggeets that the wostem contact f o m s tho roof and 

the eastern margin the base af the intrusion* 

.ontact dips are flat in the north-east but steepen to 

the south and west* Thus the extenelve outcrop in the north nay 

be explained by the flat attitude of the mass. It Is probable 

that tho rreeling Heights granodlorite forms a tabular body of no 

great thickness* 
The maeelf le strongly Jointed, the major Joint direc-

tions being approximately eaat-weet and sij&tly vest of north* 

The north-south Joints are more persistent and appear to be rela-

tively younger than the closely spaced east-west system* A north-

east-southwest set is weakly developed* 

lara^ana Sprjnfis Massjf 

This body outcrops over an area of approximately 3 



square alias forming an elongate northeasterly trending massif to 

the north am., north-east 01 taraiana ;;ot -;>rinru U t ,>ar lit ton. 

guaa of granodlorlte were injected along planes of schlstoslty in 

a gnslsalo granite of the "Older Granite Suite"* Local discordant 

oontacta with the country rocks leave no doubt of the Intrusive 

nature of the granodlorlte* Occasional potassic pegmatites are 

aaeociated with the naaeif. Numerous steeply-dipping sedimentary 

ban da included within the uaealf are eeparated by lit-pax^llt ton-

gue a of imwdlorltt. Tho aaaalf ia sheared and Jointed in a nortli 

eaat-southweat direction, the structures paralleling the inferred 

axial plane in the gnelsaio granite. The achlstosity ia Interpre-

ted aa a cleavage and suggests that the granodlorlte body was fol-

ded, Dislocation by Tertiary-Recent (?) faulting cannot entirely 

be disoounted as movements along the marginal fault Immediately to 

the eaet may have reaultsd in shearing of the maeslf. 

on the western margin of the maeelf contact dlpe are of 

the order of 60 degreea to the eaat, approximating to the attitude 

of the underlying ^melseio granite and metasedlments. 

The structural detail suggeata that the t'aislana Springs 

granodloritic maeslf has a synform structure and further suggests 

that the body was faided. 

AKPfl IBOLITKS 

Amphlbolltes of basic composition extensively intruded 

the l ount Fainter Camples and locally the toillouran Para lane « uart-

site and Jrtarinoan wilpena Group aa sills ana dykes. The sills 

were subsequently folded and invaded by pognetltlo offshoots from 

the Mudnawatana Granite. The apparent absence of folding in the 

dykes is possibly explained by their steep dip. The concordant 

relationship of sills with Cider Precanbrian metasediments impllea 

that theee bodies were estplaced aa flat lying sheets which supports 

the earlier conclusion that the Mount Painter Samples was llttls 
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folued prior to deposition of the Adelaide System. 

Near the southern edge of tho Mount Babbage Block a 

strongly discordant amphlboiltlc dyke le exposed over a distance 

of about 12 miXos. Bowes (1932) considered the a^phibollto to be 

transformed tilllto, attributing tho basic composition of the rock 

to introduction of To, Mg, cat Ti, Mn and Cr and expulsion of * t 

m and „ Tha praaaat author euggests that tha atrangly discor— 

dant relationships and chilled margins of the body leave no doubt 

concerning its intrusive igneous origin* hoarsely crystalline 

carbonate bodiea are locally aaeociated vlth the dyke* The basio 

character of the Mount Babbage anphlbolite is demonstrated by 

analyses of tho •baalfied tillite* quoted by Bowee (op. clt) in 

which the silica percsntags of four speojjsens varied between >2 > 

and 49 .* 

Tho texture of to amphibolltoe varies from glaasy to gab-

brold, this variation of tan occurring within one body. The pres-

ence of veslciss, often filled vlth quarts. Indicates a near-surface 

emplacement* The ooarae gabbroic typee are usually mottled and 

have a relic tophi tic texture* Tho fine-grained amphlbolltee are 

dark *;reen in colour and S i ^ l f occur as chilled margins to the 

gabbroic typea (See Appendix I p. J74/55)* 

The amphibolites are eeeontially composed of hornblende 

and andesine-labradorite* Although no relict pyroxene has been 

recognised the amphibolltoe are thought to be altered doleritee. 

Bowes (195J) described s uralltieed dyke from Hamilton reek, 

mile south of Terraplnna vaterhole which consisted of eaussurltlsed 

basic plagloolaae (Ab48) and prismatio crystals of uralitic horn-

blende. 

If only one age of basio Igneous intrusion is accepted, 

this phaae clearly occurred In the late Marlnoan to early Crdovio-

ian interval. Alternatively an early Villouran phase would be 

inferred from the close proximity of the basio fcooltana Volcanios* 

Thus it is possible that two periods of bssic Igneous intrusion are 



represented in the Mount Pointer i rovlnce. 
u i 

STRUCTURE 

Mobility of the crystalline basement le indicated by 

etructural relationships of the Mount Babbage Block with the Stur-» 

tlan glacial sequence (Tudnaanttana Sub-Group). Between Terrapinna 

ir.H. and Mount Babbage trig station the entire northern llnb of a 

s«Jor eynoilne, involving approximately 10,000 feet of the Bolla 

Bo11anna Formation, vaa eliminated (Figure 2), Three miles west 

of Mount Babbage remnants of ths northern limb ara represented by 

about yoo feet of the Fitton Formation. Normal stratigraphlc and 

structural relationships are apparently preserved 12 milee veet or 

hount Babbage. A sheared contact dipping southerly at 50-80 degr«s 

intervenes between the Bolla Bollanna Formation and the Fitton Fori 

atlon in the central region. The etructural break occure between 

the Mount Painter c omplex and Bolla Bollanna Formation in the eaet-

ern aection. The tear xone is characterised by a notable develop-

ment of ohiastollte schist and was locally Intruded by quarts velm 

legmatlte offehoots from the Mudnawatana Granite out through the 

shear. Other etructures developed in the tlllite 'corridor' north 

of Terrapinna to.H. were the ellght overturning of the sequence to 

the north, the thinning of the Bolla Bollanna Formation tovarde th 

east, and a strong clesvage trending east-northeast and inclined 

steeply to the south. 

The etructural featuree are suggestive of underthruet 

movement of the Mount Babbage Block and compreeslon of the Bolla 

Bollanna Formation between the Mount Babbage and Mount Painter 

Blocks, the maximum differential movement occurring at the eastern 

extremity of the tlllite corridor. Actual dlelocation occurred 

between units of the Yudnamutana 5ub-^roup; the titton lormatlon 
> 

reacted in conformity with the crystalline basement. Ividenco of 
coneiderable displacement in the east and aero displacement in ths 
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vast implies a clockvlse rotation of tha Mount Babbag* Black. The 

laet major Movement of the block clearly predated intrusion of the 

Mudnavatana Granite (Lover Ordoviclan). Minor offsetting of the 

pegmatltee by the saat-northeaet cleavage nay indicate subsequent 

United novenent of the Mount Cabbage Black. 

contrasting responses to defomative stress are evident 

vlthIn tha Mount Painter Complex. Thus, betveen Creenhill Hut and 

Yudnanutana Mines, fold structuree developed in the Adelaide Systen 

vers faithfully reproduced in the donlnantly arenacooue aequenco 

of tho crystalline basenent. Faulting vas subordinate to folding. 

It is d e a r that even thick arenaceous sequences vere semi-pleatio 

during folding. In the dwinantiy massive granite terrains of the 

Mount Babbage block and the northern part of the Mount Painter 

block, faulting vas uore strongly developed. The unequal behaviour 

of the structural units vas clearly related to conpotency and the 

volume of rock Involved. Foliated granites and thin massive gran-

lts bodies also appear to lave behaved eeml-plaetlcaliy. Thus fold 

etreoeee vero accommodated in foliated granitea mainly by ship 

along primary foliation planes, resulting in ths development of 

augen and flassr gnslssee. folding of small bodies of maeslvs 

granite vas accomplished by fracture cleavage. The lack of direc-

tional fabrics in large bodies of massive granite porphyry and 

rapaklvl granite shov that large granite mrnmmlfa behaved rigidly 

during folding. 

Plasticity of all rooks vas probably lnoreaeed by deep 

burial beneath a thick sedimentary mantle of Adelaide System and 

ambrlan rooks. The crystalline basement vae subsequently exposed 

aa anticlinal axial culminations by folding. Structural relation-

ships af the Mount Painter omplex vlth the alianna Bode and 

Durra Group are eesentlally concordant) relationships betveen the 

Yudnanutana Sub-group and crystalline basement are mleleadlng bec-

ause of the highly tranegresslve character of the glacial unit. 

An exception to the concordant relationship is the vio-

lent unconfonsable contact of the .alianna Beds and Free ling Hei-

ghts <uartsite betveen Yudnasmtana Hill and Yudnanutana nines. 



Structural detail suggests upturning of the northern limb but not 

of the southern linb of the anticline. Analogous structures have 

been sapped on the flanks of dlaplrlc donee, for example the *it-

chellna Dlaplr (oats 1964). >n exposed oroes sectional view of 

this structure shove a narked upturning of the intruded sequence 

on the western linb only. The asysmetrlc development of the struc-

ture Is attributed to greater differential vertical movement of 

plastic Wiiloursn core material along the%setern margin of the 

structure. <1 early at this stage of development erosion of the 

dlaplrlc dome, followed by eedlmentetlon, would result in a strong 

unconformity on the western limb and a low angle unconformity on 

the eastern limb. 

Likewise it is poetulated that upturning of the Freeling 

Heights < uartsite was produced by an intrusive body, in this case 

a large pipe of granite porphyry* The porphyry pipe is considered 

as a feeder to an extensive laccolith which was largely eroded 
a 

prior to deposition of the allai^a Beds. 1 early, upturning cannot 

be r«feted to doming by the laccolith Itself as uplift was reetrlc-

ted to the top of the intruded maee. Inter-tengulng of tho porph-

yry with metasediments northeast of orundum Mine suggests that 

ths greater volume or magms was introduced slong the northern con-

tact. la remarkable stralghtnees of the unconformity is suggestivi 

oi r iti>o* « peoiplaineu surfaae or a iault line. rotlon or Toult« 

ln& truncated tiie Upturned * reeling Height* uartsite prior to <isp« 

osition of the basal allanna Bode. 

Thus it is believed that only mild folding of the Hount 

Painter .onplsx occurred before deposition of the Adelaide Systen. 

The continuation oi crystalline basumvint fold structures inte »e:ii« 

stents of the Adelaide System without significant variation in 

plunge shove that the two rock unite were folded together. 

A major etructural feature of the Mount Painter Province 

is the £aralana Iault, a compound aystem of steep weet-dipplng 

up thrust faults. The Paralana Fault System (cravford, 1963) ex ten 

in a general north-eouth direction from beyond the southern limit 

.r th. «r.. to tot P.i.».r tr«ek „h.r. it i. W r . n t l y hin* 
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South of Boulder Bore the fUult System consists of two parallel 

etrlko faults vlth a cumulative throw of between 22,500 feet and 

25,000 feet (Crawford, I963), The western member having the great-

eet displacement, throws lower Durra Group against middle Unbera-

ta na Group units. The eastern member faults ths latter units 

against formations of the lower Vllpena and Upper Umberatana dreum 

North of Boulder Bore several northeasterly trending 

splinter faulte branch off the Paralana fault. One of these struc-

tures, the Lady Buxton Fault, develops northeastwards into a major 

structure. At Yudnamutana v,reek a right angle deflection in trend 

of the Lady Buxton Fault line occurs locally, the change in strlks 

coinciding with a marked topographic re-entrant in the rangea. At 

present the physiographic feature ie thought to be related to a 

flattening of the weeterly inclined fault plane, but insufficient 

structural infonaatlon is available to be cerlriLn. 

The radioactive t aralana Hot Springs are located on the 

Lady ttuxton fault one mile north of Yudnamutana ( reek. The north-

easterly trend^s resumed north of Faralana Hot Springs, and per-

sists to a point 2\ miles north-northeast of Mount Adams. Hare 

the Lady Dux ton Fault wae apparently truncated by an easterly dip-

ping up thrust fault (i-kmnt Adams Fault). Opposing reverse move-

ments on the two structures, involving over-riding of tlllouran 

allanna Beds by orystslilns basement, resultsd in the preservation 

of a strongly faided outlier of the ^allanna beds. The dip af the 

Lady Dux tan Fault is subvert leal weet of Mount Adams but apparently 

flattens appreciably towarde the north. Thus at the nerthern limit 

of the Vlllouran outlier the topographic expreeelon of the faulted 

contact suggests that the Lady Buxton Fault has a flat northerly 

attitude. 

One and a quarter miles southwest of Mount Adams, the 

Mount A d a w Fault is marked by a sone of granite breccia dipping 

at 50-60 degrees to the east. The Hount -dams fault strlkss north-

easterly to a point three silta northeast of Mount Adams where it 

appears to iie out. *e»t of Pepegoona re^s. It it a compoun struo. 
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ture. fast of this locality tho fault 1 ins his a storked sinuous 

trend, suggesting a flattening of the fault plane. 

A sub-parallel en-echelon fault le developed 1{ miles 

north of Mount Nelll and extends eastwards to t'arabarana Kill. 

The trace of the fault line indicates a steeply inclined structure 

Maximum displacement of the Mount Adams Fault occurred 

west of Mount Adams where 7 -allanna Bode were faulted againet 

in loweet exposed metasedimentary unite of the Mount Pointer os* 

plex. If the sediments of the Adelaldean outlier are referred to 

the allanna Bode, the throw on the fault is estimated to be of 

the order of 25*000 - JO,000 feet. 

GRANITISATIOK 

Bowes (1952) discussed mXmra logical and chemical changei 

Involved in transformstion of quartslte to "migmatltlo augen gran-

ite" (sheared rapaklvl granite). The preeent author suggests 

that the migmatltlo augen granite was not the end product of 

granltisatlon but was in fact an igneous rock responsible for 

the tranafomatlon processes. According to Bowes (op. cit.) gran-

ltisatlon of quartslte Involved a decrease in the amount of slilci 

and an increase in K, Alt Na, Ti, Fe Mg, <a and 11. 

The rock unit most susceptible to traneformation was 

the Brlndina Schist, originally a succession of sandy shales, 

shalee and Mg-Pe-Ca rich non-claetlce. By comparison the Freeling 

Heights < uartsite shows little change. The unequal response to 

granitleation la well illustrated in the northern part of the 

Mount Painter Block, liere both units are in contact with the 

rapakivi granite and the Freeling Iteighte Quartslte is not gran-

ltiaed whereas the Brlndina Schist is homogenised to a medium-

grain ed white rock or granitic composition, where the Brlndina 

Schist le eeparated from tho rapakivi granite by the earlier 

granite porphyry, as for example three miles southwest of Moola-
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eatana Homestead, tlaa sediments are not granltieed. Dy contrast 

atratigraphically equivalent bada on tho northern llnb of the 

> 00 laws tana Synollne were transformed. The granite porphyry la 

little altered and presumably formed an impermeable medium between 

the Brindina Schist and rapaklvl granite, 

G rani t last ion of Inferred Brindina Schist vas widespread 

in the Mount Painter ample* of the Mount Babbage Black where iso-

lated eedlmentary remnants were engulfed by rapaklvl granite. The 

prsaervation of ucgranitlsed Brindina Schist three miles northeast 

of Mount Babbage is attributed to "amouring", in this case by ths 

white granite. Southweet of Union Trig cross bedded argillaceous 

quartsltes of unknown atratlgraphio poaitlon wore transformed to 

a vpled do poulev granite, an unusual rock characterised by decus-

sate aggregatea af biotlte (see Appendix 1, 139/57&U The sedimen-

tary parentage of tho pied do paule rock is established by the 

preservation of cross bedding. 

contacts between granitlsed rocks end rapaklvl granite 

are sharp and there le little evidence of the intervening a&Lgna~ 

tltestage of granitisatlon except In tha area to the oast cjid 

south of Kount t sinter* Here tho orundum re«k Schist and gnele-

sic granite were injeoted by llt-par-ilt tongues of a white gran-

ite* At tha moment it ie not clear whether migmatlsation of thesa 

rocks is related to the "Younger" or "Older irranite Suites". 

Ovoid feldapar development in wall rocks reported by 

many authors from rapaklvl granite massifs has rat been obsorved 

in motasedimenta of the hount i ainter .ompiex. Granitic rock 

typea occurring aa lenticular concordant bodlee In contact sonee 

show no compositional and textural dlffereneee from the rapaklvl 

granite massif excspt s slight decrease in grain sise of the form-

or rocks. Tho lenticular bodlee are aaauised to be offshoots from 

the nasslf and unrelated to granltieatlon. 

Studies in the Mount Painter Province emphasise the 



compatibility of granitisation and magnetltlc processus, a concept 

which is often overlooked by arden^transfornatlonists and nagmst-

iota, Among the older granites the process of granitisation was 

uniquely related to the rapakivi granite, Argillaceous sequences 

were more susceptible to granitisation than arenaceous units, 

M E T A M M M S M 

a o 

.1 though only snail bodies of the younger (granite Suite 

are opposed in the Mount Painter Jrovinoe the broad netanorphlc 

aureole developed in rooks of the Adelaide System suggests that 

the ^alaeosolc granites had a profound netanorphlc influence on 

the Mount Painter vomplex, The vldeepread distribution of pegma-

tite and toumailne-bearing quarts reefs throughout lower Adelaid< 

Systen and crystalline basement terrains is Indloative of a shal-

low granite maasif of bathoiithlo proportions, the exposed masses 

repreeenting cupola summits of the body. Thus it is likely that 

metamorphic changes induced in sedimente of the Mount Painter Com-

plex by the "Older Granite Suite" were masked by the subsequent 

S'alaeosolc igneous activity. 

The extensive metamorphic halo nay also be attributable 

to a considerable overburden thickness of Adelaide System and 

ambrian sediments which formed an insulating blanket and permit-

ted uniform aa^flwn heating af the lower sequences by Isolated 

igneous centres, Maximum overburden thickness in the Mount Pain-

ter Province was of the order of 100,000 feet. This thesis imp-

lies that the younger granitee were eubsequentiy elevated from 

a considerable depth to a near-surface position, presumably by 

folding. 

In common with the granitisation process metas»rphlc 

reaponees were controlled by the original composition of the 

eedinents. The only change in arenaceous rock types of the Free-

ling Heights Cuartslto was the introduction of elllca, whereas 
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argillaceous and non-clastic mombers or tho uriniina Schist vsro 

converted to oordlerite-mios schists, skaros, and amphlboiltoo, 

Metamorphlc minerals recorded from metaaedlmentary formations of 

tho Mount Painter omplex are aa followsi 

TtOCX. UK IT ROCk T m METAMORPUIC 
HDSFftAL 

summingtoni to 
Anthophylllte 
Actinallte 
Hornblende 
Almandlne 

BAINOINA 
SJHIST 

o run d urn 
Creek Schist 

ale-silicate »ndradite 
Rocks Labradorlte 

Hi croc line 
Chlorite 
T pldote, 

ollnoBolslts 
Magnetite 
Sphene 
Apatite 
Kueoowite 
Biotlte 
Cordlerlte 
silllmanlte 
Garnet 

oru&Jua (Inc. 
eapphlre) 

Garnet 
Spinel 
Muscovite 
Sliiinanlte 
Biotlte 
Andaluslte (?) 

Arenaceous 
Sohista 

Arenaceous 
Schists 

1-SST.KTIAL 
COMPOSITION 

rm) 
(Kg, Fa) 
(Mg, Fa) 
^a. (Hg, ra) 
Fa, Al 
cm, Fe 
cav I . a 
ft 

<*«. ra) 
Ja, (Al, Fe) 

Fe 
a, Ti 

^ J I H & 

Mg, Fa 
Hg 
Al 
var# unknown 

Al 

vir, unknown 
var. unknown 
ft 
Al 
Mg, Fe 
AL 

Although the amphibolitlc members of tho Brlndlna Schist 

may be formed by migration and concentration of mafic constituents 

during gran 11iaation it la more likely that the metamorphlc aeeem-
blage reflects the Mg - Fe rich composition of tho original oodl-

es 
meats. The metamorphlc assemblags^ similar to that reported by 

Ayree (1966) from a sedimentary iron formatlonoocuring in Section 
72, hundred of Minbring, yre Peninsula and to a looser extent 



with the Ifthludna alc-Mlic*te Group (daaq?ana in ampona and 

king, 1953) of tho Clary Province, Tho presence of abundant dis-

seminated ootahodral crystals of magnetite in amphlboiitic memberi 

of tho Brlndina Schist emphasises further tho iron rich character 

of tho eedlments. The Magnetite nay repreeent excees iron after 

requlrenente for the anphlbolee were satisfied. 

The netanorphic aeeenblagee ropreeented in the Mount 

Taintor complex are referable to the cordlerlte-anthophyllite and 

slllinanlte-ajjoandine eubfaclee fo the anphlboilte faclea (Turner 

and Verhoogen 196^}* According to Turner anu Verhoogen (or, cit. 

the faoiee oorreepond to medium and high grades of regional meta-

norphian and medium grade* of contact netamorphlan. 

Metanorphiem produced by shearing of the Mount Painter 

omplex waa moat extensively developed in the Mount Babbage Block 

Intonse shearing of metasedimente and oldsr granites along east-

west trending xones and faults produced granulation oi rock fabri 

and a marked development of biotlte. The Terrapinna uranite vas 

locally converted to an augen gneiss, Shearing of tho Freeling 

Heights < uartsite resulted in conversion of the clay and feldepar 

fractions to sericlte and Muscovite, 

structural relationships in the Mount Babbage Block shot 

that the major dislocation metamorphism occurred before emplace-

ment of the Mudnavatana Granite and amphibolites, 

CONCLUSIONS 

Delineation of the major rock units in the Mount Tainte 

Province provides a basis for systesuitlc petrology. It is hoped 

thst preeentstlon of this report will stimulate further geologi-

cal and petregraphlc investigations in this classical area. 

Specification of the type eections of metasedimentary 

units is deferred until mapping la completed, 

Sot^^s • 
11, P. Coats 

APCfDLll Assistant ttenlor Goologlst 30/6/1966, fU GIOMAL MAPPING SfcCTlCH 
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tflaialftfiatloni Cuartsite (p338/35} 
ftnrk Iftvtfcn Pro cling Hoists Qusrtsito (Upper jaesabor). 
SrfirnUftni • milea 3iM?reding Saints 

A ®it{fitly iwpuro quartsito, fine to tradiun grained an<* 
pale grey in dolour* It ccn&iats jaalnly or quarts grains of vary-
ing «lse»i sutured; together* Other minerals praaant are aorielto, 
*aftQa©tito and zircon. The sericittt occurs as a*»ll flakes which 
have a slight tondanoy for orientation, Hagnetite occurs as aub-
hedrai oiy«til«, which are eoneontraiad along piano* of original 
structures in the rock. Sirieon occurs ae a Minor accoasory. tho 
quarts it cloudy duo to sainuto epa^ue inclusions. 
jfrffftgUfiHtftfl tiV« A.J. Karloe. 

Glaaaiflcation 1 Corundua eelii»t (i-313/37) 
P>ock Unltt Corundum Creak. Schist 
Location t . . . tL'orieiduici Kine 

^fftmciaahy* 
. ' d . 

- l5ho la aosposod ef folapar, evewde&.sritb ainuto 
crystals ef rut lie, coarse flakes of bletlte and imaeorlta, hydro-
mica, eoruruhus, dark. hlua aopghir« and quarts. 
TnvimMgstm? lif i' B.-OMbStarsr. . 

Slaeaifiestiont ' E>la^ioeis*@ awphiholite 
r>oek Cnitt Bvindina Schist (P59/57* 1.) 
Lo oat lout 1-5 lru.U>s S S E • . S / ^ c ^ p ^ • 

Petrography t 
fhia is s grey, fin« gained pla^ioclnao aatphibolite, 

c o m p o s e d of actinolito, Xabradorito, s p h e n e , cllnosoialte a a a 

minor amounts of sireou and hlack epaQuo raaterial. ̂ ctieolifcn 
and iabradorita are the stain, constituents*. 



Actinollte is pale groan and occurs as subhedral and 
prismatic crystals. Actinollte has a poikilitie texture towards 
labradorito. 

Labradorlte (4-b 36) occurs as snail subhedral crystals. 
Sphene is the most noteable feature ef the rock. Euhed-

ral brown sphene ranges in sixe up to ever 2.5 inches long. Snail 
euhedral crystals and aggregates occur throughout the TO ok, 

Buhedral crystal* of clinozoisite are relatively common. 
Traces of black opaque minerals and euhedral crystals of zircon 
are present. 
Investigated by* A.J. Harlow. 

Claseifications Amphibolite (p 59/57.(2)) 
Rock UnitJ Brindina Schist 
Location* ^ ^ 
Petrography* 

This la a grey, fine to medium grained amphlbolite conapoa< 
ed ef cummingtonite, labradorlte, alK&ndine( apatite and an opaque 
iron mineral. 

The cummingtonite is almost colourless In thin section. 
It occurs aa small eoll developed euhedral and prismatic crystals. 

Twinned labradorite is common as email intorlocking, sub* 
hodral to anhedral crystals. 

Park red alnandlne is also abundant, occurring ae woll 
developed do decahedral, cubic and octahedral crystals. 

Black, opaque material is abundant, occurring through the 
rock aa aubhedrel and ouhodral crystals, giving It a spotted appear 
anco. Small euhedral crystals ef apatite are present. 
Investigated by: A.J. Barlow. 

Classifications BS>ied do poule" Rock (P59/57'/>AJ. 
Rook Unit; Brlndina Schist (?) 
Location; I SV\S 

Petrography} 
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1Mb is a li^t coloured median - grained reek, with a 
®pic«3 do poule" structure. tlain constituents of tho rock 

aro charts, c&croclino, biotlte, altered plagiocleaG an<3 rsuocovit©. 
Quartan occurs as relatively coarso, irregular, later* 

loekinc crystals. ^ho quartz has an un&ilatosy extinction and 
eaiao crystals are shattered. Quarts} Is tho icoat atoim&ant Binoral 

oL 

sosao feaa crystal! l®e<3 after tho felspars, aa crystals of ed ere-
©lino ere enelosc^ by larce cry atela ef quarts. Cuarta has also ot intruded aomo felspars along the twin planes, 

A. 
ot ' Both typos of felspar aro altered * microelino to -kaolin A 

and plagleelasG to oorlcite, f3i©roelino occurs as irregular eemo* 
what eorre6c& crystals. Inclusions of corroded and altered plogle-
©las© an&. quarts aro foundl in the microelino. Hie plagloclaec 
(ollgoclase) le subordinate to micro el in©. Kyfroeklte has develop-
ed ehoro tho ollgoclase is in contact with micrecllno. 

Cletite for©® in aggeegato giving the rock tho "plod do 
^onlo" structuro. these aggregates are composed ef short brown 
flakoa having no proaoalaant orientation. Flakoa of museoviic an& 
GEtall crystals of pacnetito occur la staall aaounts with the hletlte 

Kiner amount ef otifccdral aircon and apatite aro prooont. 
gnyaa tinted byi A.J. Harlow. 

îft̂ aang&tlftin Biotlte-rapakivi granite (Pb$2/65) 
Cock Unit; Terrapinna Granite. 
Location? Hamilton t?rcek, miles S.S.tJ. ef tcrreptoa ttf.H. 
ftoirographyi 

Larfjo sttbroundô , porthitic saieroclico phoneetyats aro . 
sot An. a coarso grained! ground ©as© of potash felspar, quarts, 
olca sodle plagioclaeo. niner amounts of blue touroalino, 
epa^uea, apatite and zircon aro also present. 

'Tho sderoeline phenocrysts contain Irregular intorgrowth 
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of quarts aa wall aa inclusions of touasaline, biotite, Muscovite 
and serlclte. Tha edges are granulated because of tha defematio) 
tha rock has undergone. Approximate nodal proportions arai 

Quarts 25 

potash feldspar 55 

plagioclase 6 
Muscovite and eerlcite 7 
biotlte 4 
accessories 3 

Investigated brt I.P. Scott 

fUrtSlflfiSUon* Variant of biotlte rapaklvl granite (£376/55). 
Rflfifc Vnlti Tarrapinna Granite. 
Location! 1-7 ̂ U^s 3 .CJ^i^ 

P*tpa|«aphy« 

A light coloured, Medio* to coarse grained adasiallite, 
COMPOSed of ollgociese, quarts, Microoline and biotlte. ©ther 
atinerals present are musoovite, aircon, apatite and magnetite. 
Quarts, caloite and chlorite are secondary minerale. Gligoclase 
(Abg^) is in the forw of large irregular crystals. rxeolved «icro< 
Cllne or antiperthite ia noted in the oltgoclase. The latter min-
eral is hi^ily altered with consequent development of snail flakes 
of eerlcite and Muscovite. Snail anhedredral grains of quarts are 
enclosed in the ollgoclase. Microoline occura in large Irregular 
crystals, which contain inclusions of quarts. Cuarts is noted as 
large irregular crystals with an undulatery extinction. Brown 
biotite is abundant, occurring as saall flakes in large olots, 
which give the rock a spotted appearance. Muscovite occurs as 
short flakes usually associated with the biotite clots or as an 
alteration product of ollgoclase. Apatite and sagnstite are also 
associated with the biotlte clots - apatite as euhedral crystals 

and nagnetite as anhedral Masses. SMAII, euhedral sir cons are seal 
tared throughout the rock. Salcite and chlorite have developed by 



alteration of oligoclose. Secondary quarts has 
crystallisation of primary quartos. 
Investigated byt A.J, Uarlow 

formed due to re* 

Siassiflcstlont Granite porphyry (P(&9/6$) 
Rock Unit» Mount Helll Porphyry 
Location* 1 mile SB of Mount Helll 
Metrography* 

This rock Is a coarse grained granite containing email 
ovoid perthitlc microclins crystals* Plagioclase feldspar grains 
are present only as remnants, almost completely replaced by micro-
cline or as highly serloltised intergrovths with quarts. Micro-
graphic quarts - potash, feldspar intergrovtha are not infrequent. 
The quarts grains are finely granulated along their grain boundsrw 
iea and exhibit strain extinction. 

Biotite is present in significant amounts and sometimes 
show a very definite preferred orientation. Opaques, aircon, flu-
orite and epidote are present as accessory minerals. 
Approximate modal percentages ares 

quarts 32 : 

microcline (perthitlc) J7 
plagioclase (sodio) 10 
museovite and sariolte k 
biotite 14 
accessories 3 

Inventigated byi I.F. Scott 

Classification! Alkali granite porphyry (F125/60) 
Rock Unit t Haunt Neill Porphyry 
Locations 2 miles Kir of Mount Painter 
Petrography t 

this la an albitised alkali granite porphyry. The bulk 
of tho rock is a coarse and partly recrystallised mass composed of 
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Jfeldspar crystal* interlocked with quart* and secondary alblte. 
The albite fores clear rims round tha crystals which ore free 
from alteration; it else replaces seme altered feldspar. the 
original feldspars are thickly deeded with clayey atui serlcltic 
materials, The perphyroblaets are mdcroperthitlc ef peikilitlc 
texture. The reck in eludes segregations of sphene and eecendary 
calclte. Iron minerals, apatite and alrcon are quite abundant 
accessories. Hornblende, epidote, chlorite and ether accessaries 
occur oeeaslenally. 

Approximate modal percentages ares* 
% • 

Quarts 1? 
d 

potash felspar and aerlclte 33 
albite and plagioclasc k? 
opaques 1 
epidote 1 

Tmrymtlgrtaji feyt 

damnification! Feldspar ovoid (S**8/65) • 
Reck Unitt Mount Nelll Perphyty 

Locationi mllea S.S.E. ef Kerth Veil 
Metrography: 

the large feldspar ovoid consfcfcs ef mare than one erien» 
fcatloa of pertfcltlc microcline and these contain inclusions of 
air con, opaques, biotlte and. plagleolaae. 

In the hand specimen these inclusions are seen to occur 
in roughly circular patterns parallel te the ovoid shape of the 
host. This suggests that the actual Microcline phanocryst has 
grown in a concretionary manner under confining pressures. 
Investigated by8 I .P. Scott 

Classification* tabular feldspar granite (P368/55) 
Rook Unitt Yerila Granite 



- 7 -

g d i n a t f n n t 

Petrography i 

Tho texture of this rock 1* unusual, with long tabular 
d 

faltars, ranging in also up to 25mm in length and aligned in a 
roughly parallel manner. Tho grain else la variable, large pheno 
cry at a of microcline, eoarae mosaics of quarts and data of M o til 
are surrounded by a finer grained groundsaes of quarts, alblte and 
loicrocline. * 

the large crystals of microcline - orthoolaee are highly 
altered and traversed by cracks Infilled with ollgoclase, quarts, 
biotite and suecovlte. Small strings of exeoived plagioclase are 
present in the microcline. The largo mosaics of interlocking 
quarts crystals may have been phenocryets which have been crashed. 
ffl1® quarts grains have an undulatory extinction and are slightly 
rocrystalllsed on the margine. Greenish brown biotlte occurs in 
largo clots. Seme of these endlose mall crystals of monaxite and 
ilnent[io. The granular ground mass is fine grained and composed* 
of interlocking crystals of quarts, mlcroclino and alblte 

Biotlte Is abundant in tho fen* of short flakes, some of 
which are oriented in a rougfrly parallel direction. 

dasociatad with biotlte are granular crystals of an 
altered epidote minora!. Muscovite is present as irregular flakes 
scattered sparsely throughout the ground mass. 4p&tlie and otihed-
rai sircon occur aa numerous small sporadically distributed crys-
tal a. A trace of tourmaline is present, 
investigated by« A.J. Harlow 

Classification? Quarts-feldspar porphyry 
Hook Walti Pepegoona Porphyry 
Location* Pepegoona Ok., miles N of Pepegoona Well. 
Petrographyt 

This rock is a quarts-feldspar porphyry which has under-
gone severe alteration. Green biotlte, muacovite and eerlcite 
have developed to a considerable extent. 
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targe round corroded (resorbed) plagloelase phenocrysts 
(up to 1.5cra diameter) contain subradlal quarts inclusions and 
mica minerale randomly distributed. Blue tourmaline ana opaques 
aro also present aa inclusions. Corroded quarts phenocrysts with 
shadowy extinction also occur in this rock, Tho felspar and A ' 

quarts phenocrysts era set In a very fine grained quarts-feldspaxw 
mica ground mass which exhibits a relict flow texture. It is pes-
slble that the texture la a result of cataelastle deformation. 
IJlerographie quarts-feldspar Intorgrowths were observed. 

Approximate model proportions aret-
2 

' Quarts- . 30 
'Plagteclaso 37 
Muscovite anS sorieite 
Biotlte 17 
Accessories 2 

Investigated byt I .P. Scott. 

Glaaalficationt Poxphyritie rtiyolite (P6t»9/59) 
ElAt* ^opegoona Porphyry 

M&Msukt -Pe./^ 0 0 

Petrography t 

The rocka le a stressed and somewhat fcrocoiated porphy-
rltic rhyolite, with embayed, corroded phenocrysts ef quarts, an-
orthoolasc, albito and chequo? albite In a fine grained hole crysta-
lline ground mass of quarts, albite and potassic feldspar, <Sroen 
biotlte is abundant, ami late-stage rauaeovite replaces other uin-
erala. Accessories are abundant and, consist of disseminated sph-
ene, shapolesa apatite, ouhedral sslreon, xenotimo (?) and traces 
ef fluorlte. 

Inveetlgeted byt B.tf. Pander..' 
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Classification; Whit® Granite (02*5/65) 
Book ftnftfrf Sattleowle Granite 
Locatient I mile S, of tfattleovie Well. 
Petrography* 

rock la a very coarse gralnod granite consisting 
mainly of microoiiixe pheneerysts, a few plsgloelase phenocrysts, 
quarts and biotite. Dynamic meta»orphi*w has been tha prime causa 
of any mineral changes is& tha rock. These changes taka ths form 
of recrystallisatlam of biotite, and possibly of fsldapar and 
quarts to give myamklte In ths store intensely affected area. Nearly 
all quarts grains present exhibit shadowy extinction because of 
tha Sbsexfeed stresses. The occasional curvature of plagioclase 
twins has a similar origin, 1S»© phenocrysta of perthitlc adcro-
ollne and smaller eedle plagioclase have remained intact. 

Plagioclase phenocryets are eligeeiase with thin alblte 
rise. However these soues are very weakly developed, sonatinas 
exhibi ting only one or two degrees difference in the extinction 
angle. Some degree of preferred orientation ©f the biotlte flakes 
Is seen in the hand specimen. In thin section this feature is 
parallel to the shear directions in the sample and suggests some 
ree ry a tal1is* tion. fhe biotite flakes, although mostly re crystal-
lised, are sometimes present as remnants In feldspar phenocryets. 

Accessory amounts of slrosn, apatite and opaques occur 
in association with the biotlte flakes, the sircon being respon-
sible for eacasionsl pleochroic. 

It la considered that thermal metasiorpMsm has had lit-
tle or no effect en this rock, the sample has undergone some 
degree of deformation but this apparently has not altered the 
original mineralogy to any extent. 

the approximate mineral proportions arsi-
s' : 

Potash feldspar, myremkite, 50 
taiereperthlte 

Quarts 30 
Plegleclaae, myremkite 15 
Biotlte 5 , 
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Tnvi»iittgat;f»ii ftyt Scott 

YGERasn mtimn s m c 

fi?1ftn«f*<<ittfrtfim Granodlorite (P359/35) 
Itoek Unit! Kudnawatana Granite 
torafiixmt 1.8 milo* S.B. Preellttg Heights 
?f»trngraphy t 

A grey coloured sae&iuia grained granodiorite. fho main 
constituents aro plagloelase, quarts, biotlte and Muscovite. 
Some mioroclin© la present. Accessory minerals include llmenitc, 
aircou, rut lie and epldote. 

the plagloelase la ellgoelaae (Abgg). It occurs as 
largo irregular crystals, seme of which contain inclusions or 
microcline. Quarts is in the form ef largo irregular crystals 
with an undulatory extinction, & small amount of microcline le 
present as irregular crystals. Gligoclase, quarts and microcline 
have a slightly cloudy appearance due to eilaute, opaque inclusions 

Biotlte occurs as greeniah»brown flakes, sosae ef which 
contain small radioactive slrcons. Biotlte is altering to a pale 
green chlorito. tiuscovlte is in fch® form ef bread Irregular 
• f lakes. i 

the reck has * medium grained., xenomorphic, granular 
i 

texture. 
Investigated byt A.J. Harlow 

AHPEXBOtilBS , 

Classificationt ^wphibolito (P353/55) .. 
flock Unit 1 ' Amphlhelite 
Location* Tu<3aaiauta«a Ck., 1 mile S. Bount tiacdonnoll. 

UMmexastesL* 

A grey, fine grained act amorphic rock consisting essen-
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tielly of aetlnolita, quarts* seapollte and magnetite. Sphen© and 
biotite are relatively abundant* Minor amounts af apatlto, slreen 
and tourmaline are present. A snail amount of secondary calelte si 
also noted. 

Gresn actlnelito is very abundant and occurs as pritsfttlc 
crystals and aa aggregates. C.uartat is seen as snail interlocking 
crystals of scapollte. Magnetite occurs aa subhedral and euhedral 
crystals of varying also. 

Sphene is present as subhedral and euhedral crystals 
scattered through the rock. Broun biotlte occurs as anal! flakes 
usually associated with aetinolite. Subhedral and euhedral crys-
tals of apatite, sircon and tourmaline are present as accessory 
minerals. 
Xnvestiigated tort A.J. ?Sarlo*r 

Flaffylfioatipm Dlorite (P37V35) 
Hock Lnltt ^mphibolito 
Location* 1.5 miles SSB Union Trig. 
P a t rogrtphy t 

A dark grey, fine grained diorito composed of homblsnde, 
andosino and subsidiary biotite. Apatite and an opaque minora 1 
occurs as accessories. Careen hornblende is abundant and occurs 
as snhedral orystals which are slightly sltered. ^ndesine, (Ab^) 
is present as subhedral crystals. Brosa biotite occurs as saaall 
anhedral flakes usually associated with tho opaque mineral. 

Accessory apatite occurs as euhedral and subhedral crys-
tals. Ilmanito is an abundant accessory as anhedral and subhadral 
crystal*. 

the texture of the rock is hypiuiomorphic • 
Investigated byt A.J. 3larlov 



APPENDIX XX 

BOCK JOWL*SSS 

(Australian JUueral Bevaloiwsnt Laboratories) 



r 

• 1 
a "V" 

* > 
otmn OMNETE SUITE 

A3827/62 A 6 6 6 / 6 3 A665/65 A 6 6 8 / 6 5 A663/65 

S102 73.8 75.6 72.1 72.5 74.3 
13.3 12.0 13.0 13.5 12.6 

T P*2°3 0.79 0 . 1 8 1.90 1.25 0.61 
1.44 i.9B 2.45 2.10 1.97 

Mg0 0.39 0.28 O.33 2.10 0.25 
eao 0.95 0.95 1.13 0.21 1.06 
K»2O 2.30 2.65 2.85 4.25 2.50 
K20 3.53 . 4.70 L 5.40 2,70 5.55 

0.08 0.17 0.09 0.22 0.07 
0.76 0.54 0.41 1.03 0.4i 

GO2 0.14 0.24 0.19 0.03 0.04 
0.21 0.23 0.20 0.38 0.33 
0.0^ 0.04 0.03 0.05 0.07 

\ &no 0.03 G.o4 0.03 0.02 0*05 
. 33- 7 99.6 100.2 100.4 99.8 

A 3827/62 

A 666/65 

A 663/63 

A 

A 663/65 

Torreplima Granite y S KyJ^ 

Mount Ssill Porphyry, f alia V Mount HeiU 
Yorlla Granite. 3 miles ssw Vsttlsevls Wall 
Pansfioena Porphyry. J>ap*g*ene Cresk, 2§ milos HSW 
Hount Helll. 

*fat.tl«oeia Sraplfcg. I mile S tfettleewia Wall 
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UPPER TQUARTZITE. . MEMBER (l/.NJ.): 
Fine-medium grai ned , heavy mineral I ami nated , cross - bedded'. . 
qu&rtzites; argctia-ceous sandstones, arenaceous schists, grits. 
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Quartz pebble bed 
Qu&rtzite pebble bed 

C O R U N D U M C R E E K S C H I S T : 

Arenaceous schists, <juartzites ; muscovite-; biotite-, corundum- schists 

L O W E R Q U A R T Z I T E M E M B E R ( U . ' N . ) : 

ITine - medium grained î/artzitesj sandstones, arenaceous-.schists. 
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Quartz pebble b e d s 

B R I N D I N A S C H I S T : 

^ M u s c o v i t e - , b i o t i t e s c h i s t s , arenaceous s c h i s t s - g&rnet - s e r i c i t e -

s c h i s t s . , efridote c j u a r t z i t e , h o r n / e l s , g a r n e t rocKs. 

Amfjhibotites 

^Sa.se not ex/>ojec/J 

(To/> not exposed?) 
QUARTZITE (U.N.): 
Medium grained heavy mirveral tami.na.ted ĉ uartzltes, grits. 

P H Y L L I T E ( U . N . ) : 

La.mina.ted phyllites-, lenticular c^u&rtzite . 

^3a.se not ey/5osec/J 

S T R A T GRAPH IC T A B L E FIG. 1 
R A D I U M C R E E K M E T A M O R P H I C S 
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