


































































































































































































































































































































































































































































































































































































































































































































































































FILE NOS. FR.8,9,10,11,12 

support of this view, he records the occurrence of hitherto 

bodies of scdic granite within the basement complex. Isotopic and geochemical 

data presented by TeaJ.e (in prep.) and Hortimer and Teale (in prep.) 

demonstrate that the sodic granites form a genetically suite, with a 

Middle Paleozoic age of intrusion. 

Some pertinent observations made by the writers during the present 

investigation are briefly listed below. 

(1) None of the bodies shm.; a pronounced, deformation-induced foliation. 

Also, the bodies truncate folded sediments and there seems little 

doubt that are in their original positions of intrusion. This 

evidence is difficult to with l1awson and Dallwitz (1945) 

viet., that intrusion took place during the peak of folding. 

(2) Brecciation of both the country rocks and the sodic granites is 

minimal. F9r example, at Giants Head and The Pinnacles, the country 

rocks are unbrecciatcd, schistose meta-siltstones. Commonly, small 

pods of aplite are separated from the main mass by schists and in 

every case, where visible, intrus ive contacts are evident. These 

observations do not lend support to Coats (1971} proposal that diapirism 

was responsible for controlling the positions of the sodic grenites. 

(3} The restricted contact metamorphic aureoles observed in the vicinity of 

the sodic granites are consistent with their small size. There are 

no broader zoaes of abnormally high metamorphic grade, such as would 

be expected if a large, continuous mass of granite existed at depth. 

Although this argues against the cupola theory of Mawson and Dallwitz 

(19-15), it dc-e s S\."::Cm li!:ely , <ts these a•.1thors Sl.\ggest, that the 

sodic granites do represent high-level, volatile-rich, highly 

fractionated differentiates of acid The abundant record of 

acid magmatism in the Hount Painter Complex during the Palaeozoic 

(Teale, 1979), supports view. 

All v:o::l·:t!!.·s ·,:i1 ,3 t bodies of sodic gr.nnite form a 

genetically r.elated and unique is-nemls rock suite. T'nis, corr.bined with 

their spectacular plug-like fo!:::"tS that contrast t·li th the surrounding strike 

ridges of l\deJ.aidccm sediments, justify their nomination a s geological 

monuments. The re appear s no reason to lirni t Gxploration, i!)Cluding drilling, 

in these are as s ince this can add to the available information on 
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FILE NOS. FR.8,9,lO,ll,l2 

these interesting bodies. HO"..,ever, under no circumstances should such 

activities be permitted to deface the larger bodies or the inunediate natural 

environment. 

References 

Coats, R.P. (1971). Regional geology of the Mount Painter Province. 

In, Regional and economic geology of the Hount Painter Province by 
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SOOTH AUSTRALIAN DIVISION 

FILE NO. FR. 8 GIANTS HEAD 

Item: A number of sodic granite bodies in the ~icinity of, and including, 

Giants Head. 

General description and precise locality 

'!he Giants Head sodic granite occurrence consists of three main 

prominent plug-like outcrops, surrounded by numerous smaller satellitic 

bodies. It takes its name from the largest of the three outcrops which 

Mawson and Dallwitz (1945, p. 24) named "on account of its appearance when 

seen at a distance." 

The bodies extend over a distance of roughly 1 krn ~d are aligned 

parallel to the regional east-west strike of the host sediments of the 

Umberatana Group. Their white colour and jagged appearance contrast 

markedly with the surrounding rounded, grey-coloured hills composed of 

Adclaidean sediment£;. 

Spinifex (Triodia sp.) covers t."le ground between the outcrops, '\o.'hile 

clumps of ~4llee (Eucalyptus sp.) interspersed wi~~ bluebush (Kochia sp.) 

and saltbush (Atriplex sp.) flank the outcrops on the lower ground. 

Giants Head occurs on Umberatana Station 3 k m south of Umberatana 

Homestead and has a grid reference of 30°16 1 2l"S, 138°08 1 17"E. 

Access 

Giants Head is approached via private station tracks that lead south 

from U!OOeratana llo:oostead. Permission to visit: the area must be sought 

from the IItanager at Umber a tan a Homestead. 

bearing aplite. Later, coarse-grained quartz-albite beari.ng pegmatites an.<'l 

K-feldspar- musco·.ri t~ beaxin-; true granites hav~ i nvRded t.~e aplite. HC:twson 

c>.nd Dalh:i"Cz (l::il15) record the occurrence of a "fetid albite leucogranite" en 

the norti1ern side of the centrnl, nain outcrop, so-nc:..:r:ed because "when strv,-;k 
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with a hammer a fetid odour occurs." Their thin section descriptions indicate 

that the rock consists of a relatively porous, sugary intergrowth of quartz 

a.'1d albite. The albite contains abundant fluid inclusions and it is the gas 

released from these (probably hydrogen sulphide with carbon bisulphide) that 

gives the rock its odour when fractured. Interestingly, Mawson and Dalh1itz 

(1945) observe "t.i.at when a microscope section of the rock is prepared without 

delay, the compressed liquid in the minute vesicles can be seen in a state of 

great agitation as the gas escaping through cleavage cracks slowly volatizes." 

Tourmaline is a co1~1on accessory mineral and it often encloses quartz 

and feldspar in a poikilitic intergr~ith. Pink garnets, apatite and fluorite 

have also been recorded as accessory phases from here {Mawson and Dallwitz, 

1945; Teale, pers. c~.). 

Each of the seventeen or so occurrences of sodic granite in the area 

form discrete bodies that are separated by mica schists. The mica schists 

contain phlogopite, tourmaline and more rarely scapolite, and represent 

co~tact metamorphosed and mildly metasornatised country rocks. 

In the west of the area small pods and veins of sodic granite are 

observed to intrude siltstones that contain abundant dropstones. The 

intrusive rocks here are markedly chilled and contact metamorphism is 

restricted to a narrow, baked, recrystallised zone only a few centimetres 

\-lide. 

Finally, it is noted that the intrusive bodies occupy the core of a 

regional anticline, in which obvious signs of brecciation are lacking. 

Reference 

Ha<:s o:-,, D., and DC1ll·witz, h'.B. (1945). 'Ihe soda-rich leu:::cgrc..nite cupolas 

of urnberatru1a. Tra~s. R. Soc. S. Aust., 69, 22-49. 
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GEOLOGICAL SOCIETY OF AUSTR~LIA INC. 

SOOTH AUSTRALIAl'i DIVISIOO 

FILE NO. FR. 9 TOURMl>.LINE HILL 

Item: Quartz-albite pegmatite containing ahu..'"ldant large crystals of 

tourmaline. 

General description and precise locality 

Tourmaline Hill is compri?ed of a lmot, subdued outcrop of pegmatite, 

that occurs 4.4 km east of Umberatana Homestead. The outcrop is roughly 

35-40 m long and 15-20 m wide and is the most easterly of three pegmatite 

outcrops in the vicinity; all are oriented in an east-west direction parallel 

to the regional strike. 

Tourmaline Hill obtains its name "by virtue of the fact that abundant 

crystals . ~d fragments of black tourmaline weathered out from the intruding 

mass litter the surface for a considerable area in that vicinity" (l-1awson 

and Dalhlitz, 1945, p. 27). Many well-formed crystals haYe been collected 

from this locality and Robertson (1925) has documented their rno~~hology. 

Grid reference for Tourmaline Hill is 30°14'32"5, 139°l0'40"E. 

Access 

Tourmaline Hill occurs just south of the In3in track linking A.rkaroola 

Village and Umberatana Homestead. 

G~oloqical interest and significance 

Tourmaline Hill is composed of quartz-albite pegmatite that contains 

large crystals of black tourmaline up to 20 ern long and 15 em across. Pink 

garnet and pale green apatite are moderately co~~on accessory minerals. 

):-(.3.wson c>.nd Dallwitz (1945) record that t.l-te albite in the pegmati'ce. at thiz 

locality is exceptionally pure. 

A hor-nfels ha~; developed in a narrCY"" zona bo:.mdir.g t!;.c concact with th•: 

peg-ll\.<ttite. Zirmvmldite (lithi'l.li:\ mica), toun:IClline, albite, scapolite, 

tremolite and vesuvianit.: occur in tl1e hornfels o.rid cl<~a\:"ly attest to t..'"te 

~ffects of both metasomatizm and contact meta.ri:o:::-phisr:~ . 
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State of preservation and recommendations 

The outcrop has been severely attacked by mineral collectors and in 

the process has suffered much damage. Future collecting will eventually 

destroy the outcrop or reduce it to a hole in the ground. Large-scale 

collection of minerals for profit should therefore be'banned. 

In recognition of its geological interest and its fragility, 

Tourmaline Hill should be declared a geological monument. 

References 

Hawson, D., and Dallwitz, W. B. (1945). · The soda-rich leucogranite cupolas 

of Umberatana. Trans. R. Soc. s. Aust., 69, 22-49. 

r~bertson, I.E. (1925). Crystal forms of tourmaline, azurite and linarite. 

Trans. R. Soc. S.A., 49, 266-269. 

Chris Giles and J.E. Johnson 

• 



• 

• 

Location of sites FR.2 -14 inclusive, after portion 
of Copley 1 :250 ,000 survey map. 

~0 21 IS' 22 23 

..... .. ... 

s:,ri:-n; \iding; \l.:li'n • ilh \i~ir.' ......... ..... -~r 

1-: le:pt,c,nc lint; powu tc un\~a\io:t lint .... .. .. _ _._·----· 

ft r.c c; \ lonr ~ell .... ............. . 

l11<1 or ~)'ko; quc11y ............ .......................... ::::::::: 0 
V.rnt; •ir.dp~mp; yord ................•..••..............•..• Y 

~.a~ir.g (1); chorc h; ICh>oL .......................... .' ..... . 

f,nf :~1U; -.ti:rltu ltCnHt i'ftc; Umtlt:y ....... PG •1 : (: 
Au~on or oirf~tld ; lending ground ..... ...... ..... Ef;l 1-
Control point mcior, minor; utro•onoicol. .... _ 1:. 0 0 

Spot rlnolion in fur, oe<utoto; cp~roximolo. ·:IJZ ·5J1 

lonch met~; mud; grovol .................................... •~·75C ;\',:'f; ,., •. ::::, 

Sar.d; clifis ..... . ....... -····· .......... ··-··········-·-·-· - ~ 

2 4 0\'IO~rE 
l:l?"JO' 

31l·or 





• 

GEOLOGICAL SOCIETY OF ~USTRALIA INC. 

SOOTH AUSTRALIAN D!V!SICN 

FILE NO. FR.lO THE NEEDLES 

Item: Several bodies of sadie granite conprising 'Ihe Needles. 

General description and precise locality 

The Needles, located 12.5 km west-northwest of Arkaroola Village, 

are composed of two main pinnacles of sadie granite roughly 500 m apart, 

surrounded by numerous smaller satellitic bodies. The more southerly and 

smaller body is known as the Little Needle, while the larger body, with a 

prominent cleft in its summit, is known as the Big Needle. 

The pyramidal, blocky and jointed form of the sadie granite outcrops, 

with their flanking talus, contrast Ir.arkedly with the rounded shapes of 

the surrounding hills of Adelaidean sediments. Vegetation is sparse on t.'le 

outcrops, but clumps of mallee (Eucalyptus sp.) gra~ on the intervening 

mica schists. 

The Needles occur on Umberatana Station and have a grid reference of 

30°l5'28"S, 139°13'20"E. 

Access 

Access is afforded by a track that links Arkaroola Village and the 

Wheal Turner Mine. 

C~oloqical interest and significance 

'Ihe most col!lmOn rock types at this locality are quartz-alhi te-microcline­

perthite bearing pegmatites. Accessory minerals include black tou.-maline , 

that enclose s quartz and feldspar in a poikilitic intergr~Nth, and l ess 

abund~nt patchily developed garnet ~ld apatite. 

Hi ca s ch is Lc; : ccn tair: ing .!?:"l l <XJOpi t e , trer.1oli tc and ~capoli te sep 2..r2. te 

the vuri ous intrusiv.:: bodies. ':':1 cy h o.ve deve l oped from t.'le dolc1mitic shal•.! 

country rocks through b o th regional and contact rne ta:norphis rn and lirnite.d 

metasomatism. A s-.:.--.alJ. outcrop of b r e cciated, ferruginou!:; and partially 

si licified do lomite occur s near t.!w Li t tlc Needle . Its limited area l ext ent 
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suggests that it formed in response to localised faulting rather than 

diapirism. 

State of preservation and recommendations 

'Ihe Needles are largely undisturbed. T'nere appears no reason to 

limit mineral exploration or other activities, provided the area is not 

defaced. In view of their geological interest and impressive form, it is 

reco~cended that they be declared geological monuments. 

Reference 

Mawson, D., and Dallwitz, \'l.B. {1945). '!he soda-rich leucogranite cupolas 

of Omberatana. Trans. R. Soc. s. Aust., 69, 22-49. 

Chris Giles and J.E. Johnson 
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GEOLCX;ICAL SOCIETY OF AUSTRALIA INC .• 

SOOTH AUSTRALIAN DIVISION 

FILE NO. FR.ll THE PINNACLES 

Item: Outcrops of sadie granite comprising The Pinnacles. 

General description and precise locality 

The intrusive rocks at t."lis locality comprise two prominent pinnacle­

shaped outcrops, surrounded by numerous satellitic bodies. The impr~ssive 

main pinnacle consists of a central spine of jointed rock flanked by a 

talus slope. 

Native pine (Callitris columellaris) grow exclusively on the outcrops 

and talus deposits, while Curly mallee (Eucalyptus gilliii ar.d spinifex 

(Triodia sp.) vegetate the adjacent calcareous shales. A magnificent 

Native Orange tree (Capparis mitchelli) occurs on the south side of the 

main pinnacle. 

Grid reference for The Pinnacles is 30°17'50"S, 139°18'4l"E. 

Access 

The Pinnacles are approached via a sign-posted track leading from 

Arkaroola Village. 

Geological interest and siqnificance 

The two . main outcrops are .composed of sugary-textured aplite that 

contains quartz, aD)it.e, K-fcldspar and acc~ssory tounr.aline. Fega..-;at...\.te, 

containing abundant pink K-feldspar, occurs as pods adjacent to the aplite 

bodies and is occasionally observed to intrude them. 

Tremolite- and actinolite-bearing ~ica schists, that have deve loped as 

the result of rretamorphism of dolomitic shales, flank t."le aplite bodies. 

Adjacent, is a quartz-albite-rnagr.etitc rock fro:-:~ which nurr.e~:ot:s perfectly 

formed mcgnetite octa.."'iedra uo to 3 em <:~cross have \•iea t...'"!el."ed. 
- I 

State of p::::e.;.erva tin~ and reco:-:-~::~ndations 

The Pinnacles are in little da."'lg~r of destruction since they lie ... dt:'lin 

the Arkaroola-Hou."'lt P.:tinter Sanctuary and are thus valued and. protected by 

the management. In recognition of the impressive landforms <u;d intert::sting 

rock types, The '?innacles :::;hould be declared a geological mon\.!.1-.-.ent . 
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Reference 

Mawson, D., and Dallwitz, W.B. (1945). The soda-rich leucogranite cupolas 

of Umberatana. Trans. R. Soc. S. Aust., 69, 22-49. 

Chris Giles and J.E. Johnson 
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GEOLOGICAL SOCI~f OF AUSTRALIA INC. 

SOUTH AUSTRALIAN DIVISICN 

FILE NO. FR.l2 SITTING BULL 

Item: An outcrop of sadie granite comprising Sitting Bull. 

General description and precise locality 

Sitting Bull is a small intrusive plug that juts out abruptly from 

the folded sedimentary sequence, 2 km northwest of Arkaroola Village. Its 

central, massive core is flanked by a litter of dislodged boulders. 

Vegetation is sparse, with spinifex (Triodia sp.) covering the slopes .::.nd 

mallee (Eucalyptus sp.) occupying the lower ground. 

Grid reference for Sitting Bull is 30°18'10"S, l39°l9'18"E. 

Access 

Sitting Bull can be reached by foot from the track linking 

Arkaroola Village and The Pinnacles. 

Geoloqical interest and significance 

Sitting Bull is composed of a granular aggregate of quartz, albite ~~d 

K-feldspar {mostly microcline). A higher proportion of microcline gives the 

rock a more pinkish colour compared with the other sadie granites in the 

region. Tourmaline and muscovite are moderately common accessory ~nerals. 

'Ihe effects of contact metamorphism are minimal, probably because of 

the small size of the body. 

State of preservation and recommendations 

Sitting Bull lies within the Arkaroola-Hount Painter Sanctuary and 

is therefore in no danger of destruction. The rock types and landforms 

preserved, justify its no~~nation as a geological mon~~ent. 

Rc:ference 

l~wson, D., and Dallwitz, W.B. (1945). The soda-rich leucogranite cupolas 

of Umberatana. Tr<U~s. R. Soc. s. J.ust ., 69, 22-49. 

Chris Giles and J.E. Johnson 
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GEOLOGICAL SOCIETY OF AUSTRALIA INC. 

SOUTH AUSTRALIAN DIVISION 

FILE NO. FR.l3 COCKSCOMB CONGWMERATE LOCALITY 

Item: A good exposure of the Sha."1ahan Conglorerate at the Cockscomb. 

General description a."1d Precise locality 

The Cockscomb is a prominent, jagged ridge composed of ferruginous 

Shanahan Conglonerate. It is located at the head of a narrCM, easterly­

trending valley that extends from the site of the old Yudnamutana smelters, 

some 15 km north of Ark arcola Village. Nearby, is the Cockscomb Mine, one 

of the many copper mines in the Yudnamutana mining field. 

The steep slopes support only spinifex, vrhile in the valleys, stands 

of River Red Gum (Eucalyptus camaldulensis), mallee (Eucalyptus sp.) wid 

Ti-tree (Melaleuca lanceolata) are found. 

Grid reference of the Cockscomb is 30°10ll4"S, 139°19'23"E. 

Access 

The Cockscomb is approached via an ill-defined track that leads east 

from the Yudn;unutana smelters. 

Geological interest and significance 

At the Cockscor:lb 1 a particularly good exposure of th~ Shana;·~~m C.:::!lCJlo-.::t::::at.a 

is observed to rest on foliated quartz-feldspar porphyries (originally crystal­

lithic-vitric tuffs, G.s. Teale, pers. comm.) of the Mount Painter Complex. 

The Shanahan Conglomerate is the sporadically developed basal member of the 

Paralana Quartzite, which itself occurs at the base of the Adelaide Supergrou? 

in this region (Coats, 1971). 

At this locali t.y ::;;e: Shc-.nahan Cor:<;lor!!erate contains •,;.;11-J:ound(!d cobb].(;'s 

of laminated qu...'l.rtzite (possib2.y !:'reeling Height~; Quart.zite) and less cc.,!':'::aC>!~ 

porphyry, set in a gritty to coarse sand;• matrix. Abundant finely-divided 

hematite is scatterE:.d thrm ... gh t..:'"le rnatrb: and thin hernatite··ric.."r) veins cut 

some of t:he quartzite cl.a<>ts, t.'"tus suggesting a r eplacement origin. 'fl1e 

porphyry of the basc::::1ent is also herr.atised adjacent. to the c ontact. It is 
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conceivable that the Shanahan Conglomerate, as a particularly permeable 

horizon, may have hosted migrating hydrothermal solutions some of \olhich 

were iron rich, hence explaining the pervasive hematisation. 

Coats (1971) considers that the Shanahan Conglorrerate represents a 

talus deposit that infilled a faulted depression in the basement. Certainly 

it is a very high energy, locally derived deposit and its lensoid character 

may result from infilling of a stream channel or valley. 

The clasts in the conglomerate are generally undeforrned, but in the 

vicinity of the contact and particularly near small quartz veins, the pebbles 

are sometimes quite stretched indicating local shearing. 

The Shanahan Conglomerate reaches its thickest and best exposed section 

in the creek bed immediately west of the Cockscomb, before lensing out 

completely, further to the west. It is overlain by highly fractured 

Paralana Quartzite and subsequently by actinolitic marbles of Wywyana Formation 

which host the ccppe·r mineralisation in the Yudnamutana district. 

State of preservation and recommendations 

'llle area in the vicinity of the Cockscomb is undisturbed and since it 

preserves one of the rare, good exposures of the lensoid Shanahan Conglomerate, 

it should be declared a geological monument. 
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