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m s e o m - Aiiios ' m i h m 

(eiieatt Gowaoswealtii Beilweya) 

$&t# rework describes p&tefctial 
ballast site* on tfc* lit* S'llloiistaby ~ • 
Northern Territory Border- aectioa of 
' proposed ^arcools - Alice Spriaga 
, standard gauge railsey. 

provide eaitably large aaenote of rook 
which could be classified as ballast. 
Crystallise roefee asd sedimentary seoks 
of Freeeabriao cad r&eeosoio ago sawtido 
e muftmr of potential ballast sites north 
of Uarla Bore. Of t&ess, tb* deposits at 
^t. Chandler, Granite Clgae Bore, 
Ssgls Hawk Baa sad Galaaity Bore bare the 
greatest potential for a suitable coantity 
of hard rook. 

Xo» Mgiiftg Abrasion and Sod&o* 
Solvate SouKaress testis are ioeltided in 
support of geological opiaioa regarding 
the suitability of material®• . & report 
o» petrography of selected materiel is 
el so provided* 0 

the existios aarrow gang* fcracfe between Marree end Alice 
is to bo replaced by a standard ga&ge traefe betvreen 

Starcools «nd Alice uga. Both roates connect at the southern 
end st Bort Augusta, a ma^or rail ^uuotion end llead<juartera in 

South Australia for the Coanonvealtb ilsaya {««• locality E2ap). 



Thim import doaerifeaa hellcat aoyrcas &lon£ tfca fit* 
Willetxg&bgr ~ Sorthara territory boMar aaatioa of tfe© roata. 
About 2 00© cable aetras of ballast par klloa*tro are remind, 
Sites abculd be at l&%ar*aiB of approximately 90km ffe* 

N. 

tsiniaaj* a»<na»t c>f material at «ach alte cboulfi be about 160 000 
e«bi« «etr«a teay 000 cubic of suitable re3k$# 

i*e«»»* the fi&al selection &i eitaa will be dete»l&ea fcy the 
position end dista&aa apart ef sites aleeehare in South Jtaetralia 
aad the northern £errit©ryf nil potentially aeable site* in the 
aaetion Stave beea deeerlbdU 

A detailed reeoimei»s«jee between aft* Willoaghby in 
3emtfc Australia *&& iEaXgera in tho Mottlmrn Sterritary va* aade 
by the writer between 7«7.?1 aafi 22.7.71. lit. Willoughby -
Jterthem territory border section described herein ande at the 
State border about 231m (14 Kilos) eouth ©f XaXgera. Aa aerial 
reeearaeleea&ee of the eafcire route Sarcoola * Alice %riaga van 
made aa 3rd August» 197% a ground reeoBnalaaasc© fro® Alice 
%ri»s» t» Babel Creek mm made between 5fl» August, 19?* 
10th Miguet, 1971* $lie«e «m«3V ~ aade ia eoapaay eith 
Mr. Staifcfc* Saiateaance Sva&e Aufttraliaa Kailwaya » 
alao provided aaeful inferaeticm ob the Ht» Silleughby - »©ythem 
Territory 3©*der aectioa. An earlier recoafiaieeaBce to axeaiae 
potential balleet aitea aloi*g tfc* South Auatraliaa portioa of the 
reafce was carried out in Cefcobar, 1970 (Hiarfc* K.K., 1970)* 

GECIO&ZOJ& 
principal tygea csoppiag al&ag the recite ere 

•She ballast r«̂ ii3P»jB«aat va* -met,giaally atated at 4 000 aiabie yarda 
par mil* asA 200 000 cubic yarda pai* ,50 sila intcarral* 



rocks of 
Frecaabriaa and Pel&eo«©ie 
sedimentary reeks of 

sediments exsd soils veneer 

rock* of 
> ~ all north of Maria Bora - « M 

^ertiaxy a®e amth of Sm£m' 
m&pa - Toimger 

in aacy places. 

Shs cxyotalliiae rocks are 
crystalline basement terrain* 
th© Httsgravs Bi©cJt» and reoordo a 
metaaorphie sad i®aeou« eveatc. 

Ijmease 
« 1969» P«3&) which fcxms 

sequence of tectoai©, 

Qselssis granite sod sranitic gneiss foot low outcrops 
or are thinly veaeered by yotmger curficial deposits user 
Granite Beans sod »e Boss Bill. Granite (iaclu&iiig "adaaellite* 
of Spring at *!»« 1959) szid granodiorits intrusive® crop out 
throughout the ares. Toimger dolorite intrusione occur as this 
northwest ao*rtheaat treadisg £ykes near Granite £c*as* near 
Eagle- Hawk B m and Olge* Bore ft* the lose Hill ares* and in 
the Calamity Bore area north east of Rundown Ho&sstesd* 

the Preoaabrian. ©over rocks aro fart of a great bait of 
athioh extends northwest froa the Kt. lottp Ba&gss to 

the Masgrav© Hook. $fe©y include elisor volceBica and or* 
structurally deforced » others?!®* relatively unaltered 
(Shoaisoa, 1969, • Krieg, (1971) has sasted 
l^oterosoio sad yousger Falaeosoio sequeaces on the BViilWiHD 

shaefc area* 



©Jiloati t© 
C&lrfMar BjKff fillitt 

or sê aosiaes axe? 
©f tm£ east of the 
« ailt&to&e* liftaetcoe 

with mm» '..'ve similar basalt between asd $e Bose ' 
^differentiated ® i £ t e t a a a d a t o & e 

of SaatsjjeHa *£*d vast of the 
are a aeguoiica of ealoareome 

conglomerate band®, ailtefcone* 

of the lit* 
route (eae 
elltetose 
dolo&ito and 

area 

of the 
She eldeat' make are 

at bssoaa a»d 

V the 'Stea&tior Sill* 
also of Qmbrim as®* 

rooks ooetar nfijueojit to the route 
4 they orrexXle older sediaeats 

cover a • % 
t whiofc 

laBimteft siltstoaa and silty 
ohart aodulas aftd beads*. are 

and the Mt. ̂ ©Sma CangloiierAte, 
the G^cndelfm- St, Ghcxtdle? Seadatoaa. 

'the older 
Of tela Sore. l&etead,* 
roo'fea of the treat Artaaieii 
ere -covered by ̂ e^tiary asd 
detailed hm- beeis 
eatpo&ed is thought to be 
roo&a haw beam extensively 

do not crop oat aerath 
M dosimtei by aedl*antary 

8aaift» these are of tfeeosotc «ga asd 
youstger depoaita in mwy places, JTo 

carried emt* but much of the ae^uemce 
freteeeous Bulldog Shale., the Seaoaoi© 
altered by later woathering and 



. $M®s ̂ ertiexy asid ̂ wster&osy deposits occur throughout 
the route. She deposits isolude iseatherod rook® of varietur egea| 
sediasntsi silioeous, tai^Mi oad ©aXo&reous duricruate; and 
ytm&geir soils* Although important frea an. engineering construction . 
foist of view* most of tbes* era mot suitable as ballast. 

• i m i m m m 

She materials investigated as a source of ballast is the 
northwest part of ©seat Artesiea Basin isolude ss&dsto&es in 
the Guldbtteva area which are $oSsibly of Meeosoie o* tertiary age, 
bods ia this seas sequence which sens ailereted during the tertiary 
sm& other ©ilcretes such as those at StagUfiA Hill asad Sasda Bluff* 
and the SPleietoeece St* Willsrosfcby Mmestone* 3&aee deposits 
have been aentionefi by Mm® (197$) a&d Hichol and the 

®illoughby Iftsestoae Itself has been defined and also described 
as a souroe of ballast by Biohol (1971b) 

the deposits now discussed «mi* of Braosabrian to. Cambrian 
ago and either forss &axt of the Smbc*** Block or rest o^ob It* 
^etrogra®hi® dofsoription® of rock© fro» the various deposit* are 
sot m t in Appendix 2 1 9 W * Possible ballast sources 

deseribed besimsiisg on tfe© south side of the Slook near Maria 
Bora sad proceeding mrth to the Borthera ̂ ©rrltosy Border* 3Jhe 
deposits* whioh m s a H sfeosm on Sheet' 2 (Jtaoket)* are naaad for 
eofsvenlene* aeeordisag to a nearby leo&lity* 
Stelf.. Bare SeBoalt 

fha ̂ rainor Bills Sandetene ia part of a flat-lying 
eecjuence of Ga»brls& age which fossa prominent lov hilts about 
6 kilometres (4 isllao) seat of the proposed rotate end adjacent 



to the staerfc Highvay $ kilometrea <$ mil©*) msth of UarXa Bore. 

acock ia & fiae - medium graiaed eendetoae finely 
©r©»a«*b«ddea in seae places e&& flaggy in others, She sandstone 
cropping out is waathered with m oxidised outer mmteee eeaevhat 
hardened ' by eeeehdary silie«# fcmt&rlal at the hilltop appear* to 
be harder then that oa the ismr slopes* 

A very large teenage is available in the hille ebicb 
extead toward® lit* Jo&bs about IS kilosetrea (ft milea) to the 

respite of '&oe Aagoloe abraaloa testa end aoiphate 
atmsdnees teste (aee Appendix 1) shoe that the ©aterial aaepled 
ia weathered and that it i« awitablo for vea only ae a. vary low-
grade ballaat Caee Appendix 2 where rdgeseu* criteria, applied by 
the potroj^aphea? eselude the aeadstose froa elaeaifie&tien as 
balleat). 

She followiag stops are required to teet the depoalt* 
1* detailed recosmaleeaiiee to locate the hardest- material in 
- this ricixiity. 

2* ' Detailed stepping of the' eeleeted aite* 
3. drilling of three holes to teet continuity of aiiitable 

' Material (She rock m j leae weathered at depth)* end to 
prove a «i»i*m» quantity of 000 -embi© aetrea. -
further abraaion e&d seuodnesa testing if ra^iredt fallowed 
by e trial creahiag if drilling: shoes that the quality of the 
»ate®ial ie sot selntained below grouad surface* 
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Fie. Marie Bora Deposit, Trainer Hills landatono. 
Crone-bedded and flug^y units. 

Fif> 21 Maria Bore Deposit. Diouant view of outcrop of 
Trainor Hills sandstone. 



A tm ridge -of slllslfled sandstone (<juart*ite) ocoure 
a short distance »©st of the Sighsay $ &ilo»etre* <2 silea) 
south of the t«m~off to #raait© Sow**- end about 57 feiloaetres 
(23 slles) of Marls tee* % © $uastsite dips vertically 
aaA is eontsixted «&thi& m strongly weathered siltetoae shich ia 
pert' of tiliite m ^ s m m of aFoteresoie {ftftirtlea} sge. Light 
grey «33& red colours in. the e4gte$$& suggest that the .materiel. 
'mm sarfese M b sil^retad in tertiary tine*. $he 
qssrtalte 1® strongly pointed* tagae* ridges of the ease rock 
aire- reported' to the sast % geologist HaJ@r- (pore. eoa.)# 

fhe average height of the ridge Is shout € mtmm (20 feet) 
above the ewrrotiBdlftg ©lopea. Avesagge width of separate outcrops 
is abottt IS metres (60 feet) (gee Figa,4 a&d *>). Allowing for 
©ro«i«m% there' la at-ieastl® e^bl© asetre® (1J <500 eiabie yaais) 
ia the eatery*. If the hod *aij&tai»a its <raalityt length and 
thickness feels* ground sarfece, it ishoyld yield at least € $00 

£tibic metres per issetra ef depth* (or abottt 5 ;QGQ cubic yards per 
vertical foot)• 

Abr&aioa sad soundness tests (aga Append!* £) cfte* that 
the Material should aske good ha 1 last. 

the felloslng Investigation* are required to 'test' the 
desalt* 
1. detailed mapping* • 
2* Srilllr.ff. It least 2 imfliaed diwed drill holes ahculd be 
pat dean fr©» the north side* these shoi&d he evenly spaced 

the ridge and should he ated to Intersect the Quertsite 
bed st Its centre about If natres (50 feet) below the base of 



the catftaop* $*£11' iaolitssties total footage esa. be 
oelo»late3 isbea aloft' .«aft taraa dime&eicm.s bare been 
e&tabliebed by -totalled unplug." 
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Fig.4: Mount Chandler Deposit. View of quartzite ridge looking 
southwest from the Stuart Highway about 350 metres 
(400 yards) distant. 

Fig.5: Mount Chandler Deposit. Close-up from north side. Ridge 
is about 35 metres (40 yards) wide at this point. 



2og£» dolorite dykes ara numerous about 10- kilometres 
(6 miles) north of Kt« Chandler and east seat of the suggested 
route.. Xnepeotien of' seis of those dykes along the northern tarn* 
off to tataite Coarse Homestead show® that dense hard rock suitable 
for ballast oeears in many places. Sh® number ssd *ide~epreed 
occurrence of tfcs dykes suggests that site selection be deferred 

tho position of the .root*, is better knoan. Bo difficulty 
Mil be found in selecting suitable deposits. fhe erea could 
provide a m m . larger eaount of M thaci is- required from local 
quarry sites. 

the following: prograaiae- is suggested* 
1. • Betailad reeoxmalasanoe ,of• deposits ad4«i©»nt -to the route* 
2. Mapping end drilling, three holes are suggested to prove 

m suitable tonnage wad test for continuation of sosnd rook 
at depth* 

A low rise of thin«*be<Me& ©iltsfcone and .grayssoke occurs 
shoot a kilometres (1aile) oast of the Stuart Highbury and 
52 kilometres (SO idles) north of the turn-off to Granite Stomas* 
®he rise is abotat J kilosetres (2 sailes) serosa* but the main 
area of outers? is 'Shout *55® metres (*0Q yards) morose. fh# beds 
tread north-south and dip vertically. Although the greyaaeke 

'be suitable as ball&st, the bads are only about 6 metres 
<20 feet) thick sad for this -mmm the deposit c©old not be 

Olgaa Bora Bsnoalta 
. Polerite dykes orop out about 5 kilometres (J miles) east 



ot Olgae Sore and 10 kilometrea (© 
Sswk Pes. One of the Qytem this s«s«ts .is shown oil the- ALBEUQA 

1*250 000 sheet* individual outcrops trend east-sest end 
northwest. outcrops ere only about 6 metres (30 feet) wids, 
ere lo* end ere soil covered in many pieces, but one outcrop a 
fee hundred metres eaat of the track along the ri?leyon boundary fence 
stands about f aetres (10 feet) above the plain. The length of the 
dykee is not obvioue because of poor outcrop, but ene dyke in thie 
area could be seen to extend over a distance of several hundred metres* 

the rock is suitable for ballast and It la possible that 
a large tonnage of dolerlte, perhaps mixed t?ith other basement rock, 
could be son from the area, the extent of the dykea, continuity, 
dolnting, weathering and nature of the ad joining basement eea only 
be determined by a proersa&e of detailed sapping over a side area, 
followed by drilling of selected sites* 
Basle Hawk Deposit 

Bolerite ("fcicrogabbr©*) dykea are shown on the 1LBIEGA 
1*2$© 000 sheet isaediately north of S&gle Seek Daa end about 
6 kilometres (# ailes) east of Be &ess Hill. She complete pattern 
of dykes ehoen on the set could not be seen during aerial 
recorraalasanee end ground inspection. However, the meet extensive 
outerop is exposed about 45 Metres (50 -yards) west of a track 
running north from Eagle Ha.sk Dea and distant abeat J kilometres 
(2 Mies) txm that feature* the dyke consists of 3 in-line or 
slightly eu-echelon outcrops, each about 90 metres (100 yards) long* 
extending northwest over a distance of about 2 kilometres (1.5 allee 
measured). At Its southern end, the dyke la about 35 metres 
(40 yards) wide (see Fig.6). 



fhft rook 1# suitable for ballast. She nature of the 
Minting cud the continuity between. outorops can only bo daterained 
*hen the deposit ia drilled and opened tip* tro» the few indieatioRe 
available on tba ground, it apjwiars that tba deposit aay yield the 
required tonnage if soil covered doleztte has sii&ilar diaeasions 
to ©arfaoe outcrop* 



ri|.6t 



She detailed mm&neM-a® o* t&is deposit iflsotild he carried 
out' OS follows* 
1> Secowiai88once of the dyfea swam shoan tm the 

600 stap sheet, 
2* detailed mapping of the naln dyke* 
3* drilling to establish eoBtinuity tmtmm mtemp9- m & 

to establish widths. 
# t Ifm^frfltff. 

So* rounded hills of gr&otto ere a feature of the gettly 
^adulating terraia shout 36 kilometres (16 ©ilea) eest of £?uMos» 
E©seat©«& and a few kilometres south of Mother- Oell* ' £hs west 
prominent Mil is Sfe*. Boss* 

the rocks in this area -are coarse-grained end somewhat 
weathered near surface (see Appendixes 1 end &)• Joints are strong 
hut aide-spaced (see Fig»7>. 

4 lavs* tonnage of material moStd bo available but (juarrying 
would be oeetly because of itagfe of Joints to facilitate breakage* 

It is s*§®eate& that the absence of close-spaced joints 
and the possibility of ssattuwpis® btKsnaories in this 
mtert&l ©ey be a disadvantage* - If giosoible* ffiise-orainsd 
rook Should be used instead* 





Outcrops ef granite gneiss see tmaft about 10 kilosetrea 
(€ miles) seat of Ht« loss sad' * fes Mlosetres northeast of 
Canity's Sola Bore* these rocks are snob the ease as those at 
and sear lit. lose* 

She southern outcrops .In. this area are coarae~gralned end 
weathered* !£he central outcrops narked by the moat prominent hill 
in the area (see Fig.a) contain fine-grained rock suitable for 
ballast, but the hill itself is with coarse-grained gneiss 
which would prove an obstacle t© efficient <auarryiE& of the 
underlying material* She aost northern outcrops are fineigrained 
and generally speaking appear to be the ©est suitable for ballast* 
An exception is the most western of the northern outcrops which 
is interbanded with softer ̂  store weathered gneiae. ftels aatarial 
would not be suitable ballast. 

She northern outcrops are seall and soste diet once apart 
Cess Fi^.9) but there Is little doubt that they ere connected 
beneath the blanket of eoarae sandy soil and that they would 
yield the required aoount of ballast*. 

the testing prograase in this aree should includes 
1. Detailed sapping of the northern deposits. 

Extensive shallow drilling between selected outcrops to 
prove continuity and quality. 
further petrologicftl, abrasion end soundness testing* 



Fig. 8s Coulty'e Bore ttepoaiti ro*in*a% Hill of fine grain 
granite eepped by eoarse-greiaed gnaiae la the central 



& ssell Mil ef adenelllte occurs $ Ifciloaetrea (% ailes) 
eaat-«orthe&sb of Bast leva which ia # kilosstres ailaa) aaat 

. of 3tougs Wall. Songs Sail is shout kilenetrea <9 sdles) south 
of the Borthem territory J* the Stuart l&ghwey. She 
unweatbered material la $uite strong, bat the ̂ entity abowe 
plain level la immffieieat for reqaitreseate. figure H) ehowa 
Koat of the ee^tem aide of -the deposit* : 

A swars of dolerite djffces ~ ^ioregabbro* of the 1LBBX9A 
1j25Q 000 Sheet <•» Ilea about 5 kHoaetres <f »iles) south of 'the 
South /iuatraXisya - ferrits*!? Border- and about. kilosetrea 
(9 Mies)- east of iraasens Weil and TsrS and 25 t£ii©<ss«»e* ailaa) 
esst of the Stuart Highway* 

£he rook is dense, hard and fine-graiaed. ibrasion and 
tests She* that It Is wll*giiite& for use as ballast* 

In sose placea it is its strongly Jointed in 
ethers* 2» se$e pisses joints are as Qlose«»*p&Qed that crushing 
wtmld produce cubical fregpenti* -with' a length sosewhat greater 
then 2 eentl&atres (1 inch) on the side* 

A reeeanaissanss of the mmsz&m outcrops shows that assy 
of the dyfces are narrow m & their- ssterep length is short. A 
presiding site occurs 2 kilometres (1 sile) east- of the north-south 
trending station boundary fence. Here the **£& dyke is about 
30 atetrea <35 yards) wide and -£n*g&es e f iae*-grained granite gneiss* 
t&he fine-grained granite gneiss is Itself useful as ballast, end 
it is suggested that It could be worked together with the dolerite* 

shows • rode 
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relations im the aost prcaisisg area* 
testing of thiii deposit will probably require at least 

two shallow drill holes* one to prove that the dolsrtts ie sot 
weathered at depth, the other to test the suitability of adjoining 
granite gneiss. 

Bstensive oaterop* of dolomite oocor about 15 fciloaetree 
(8 »iles) sast of Ifolgftra &* the Northern territory* fhese 
deposits asy provide a perasaent ballast sits suitably placed with 
regard to other sites in the Horthera territory, and. this will, 
influence site aeleotion in South Australia* 
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rig* 10« £ui BMI Deposit. 
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Fig. 11» Oalaaity Bom deposit. V.fi. ekoteh eeetioa et tut n i 
of pressing i m 2 kiloaetres (1 ails) east of atatioa 
boundary fenee* 
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W m potsatial holiest mite* have exsalaed betweea 
Mt. Wiilô gfeby eii th* lortheni faraeiiê r Berder. the J>«et Bowl 
(greywaeke) Bepeait sad the Bast lore (adaatellite) $apoait ere 
to© saall to warrant farther isvestiga*io». fhe fcrataor Sill ' 
Saadsteiae aeer Maria Bora eswld proviso a targe ̂ entity of rook, 
but forther testing nil! be rejguired to prove its suitability, 
fhe «t. Mem (granite) Deposits are coarse-grained ant poorly 
pointed, and the adjoining Comity* Bare (granite gaelae) Deposits 
should ha ooasidered instead if ballast is retired ia this area* 
the renainiag deposits • qpsrfcsits rear at* Chandler Mid dolerite 
sear Sraaite Bowie, Olges Bore, lagle Eawk ssd Calaaity Sore -
all ©ontaio suitable aaterlal. Detailed Mapping and drilling say 
prove thea to he useful local ballast deposits. 4 peraaaent 
ballast site say be provem stacks the Sraaite Bo-ess Deposits* 

Before selected ballast depeaits are opened op, it is 
reeeaeestded that detailed sapping sad drilliag should be eerried 
oat as previously outlined for individual deposits. 

J.B. PIHMAH 
SEEfTbft 

non~metall!ic^ section 
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M* CfeaMler Deposit 

"Hard* 
&sft&stO£t* ' 

* w m •D4P • ft* 11*0 

1271&9 Eagle Ha*k Sepoeit Bolerite vtjfc* 4$ vijr • ** ©•7 
St. Hove deposit* Granite * 55 6*0 

12S32 ' Coultya Bo*a Bepoait Granite gneiss • W* 66 

1893® 
• 

^Bepoaite 
Dcleriie -isr * . 21 H P • ^ 

ElMwraye &coal ̂ w c m m m b S>*pa*fc»ea!s. Material* 
BaaeareH Zabovatoriea* (12th Hoveaber, • 

• A aulphate ioae usually in&ieative of t&* uatejrtal 
beiBg aub^ict to degradation weathering* ... 

** 1 inofc x * #anti»at*e* -or 4 istefc • ̂  alllia«tree. 
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wmm -SUB m m m m ' m m & AWZA 

®§mim * *m/n%, w iMfr 

Uarla Bore Seposit (Collectors He* 12629) 
Koefc Same* 

Cffesisa©* M&im- Sandstone) 

fhs rode 1« buff to pale taa la colour and possesses 
a weak foliation. tfe* grain sise ia unlfera and the 
rock ia qpits porous, 

fhia Section* 
An optical estimate of the constituent* gives the 

<*aarta 60-70 
ci«y Kwfcfr . 
(folds) 10-20 
Accessories 5 
the texture of this rock Is st first eight enigmatical* 
^he quarts grains, which ere irregular in shape hat 
rstfcer unifors in else* about 0.1-0.2 ss* are tightly 
voided* However, there ess numerous voids snd pstehea 
of clay which are ssversl times as large as the quarts 
grains, Accept for the voids and cley the rode would 
be s eell-sorted seldad quarts sandstone er ortho^u art site. 
It is difficult to see, however* how detrltal slay eould 
occur with such sell sorted quarts raid how the voids could 



j * xuwe 'm dQttbt 
rock is a sediaeiit* eS> It coated 
acceaoory tioaify It t* 
the Voids sad cloy patches* 

the seldins of thfr 

of rounded 
therefore that 
as 

Sb feldspar has been observed in thê rock*. which is 
aosewhat surprising as there are occasional flsfcea of 
Muscovite* It is highly lifeeXy that ease feldspar eras 
present when t&e toad was deposited' end it Is suggested 
that the Slay Is the prodtict @f post**d«j?osltional 
alteration of feldspar and possibly of llthic fragaents* 
the voids have probably fanned by subsequent leaching of 
.part of this clay. . 

©inerals present la ainor 
tot$r&aliner leneo3cenet gircon, 

Some of the' leucoxene occurs 
cl^r patches end these 
io cosmon with the clay* 

proportion of clay and high 
porosity of the rock, it does set base sufficient tenacity 
to be suitable for use as ballast. 

Is a mriety of 
«*©s»ta» these 
sphene, rutile 
as ''tSsgr grains (Q.Q1 sea) 

Because of the 

Ideation) 
(Sollectora Ho. 12651) 



Befit %«$$«£&$ 
Shis gaartsita is 

•sins. 
in colour sad contains 
carries "darfe spots 

apart froa this the 
weathered surfaces stained 

Mm. optical estSsats of the constituents gives the 

As the proportions indicate* this is a specimen of a 
sock's texture is indicative of 

under stress. 
&ones of granulated* sheared a&terl&l era present, 
fhe quarts crystals are characterised hgr the presence 
of sutured and irregular hocuadaries, coaaealy containing 
saaller Quarts crystals is hands or thin strings of 
single crystals. In ®«ay cases it is olear that' 
previously highly atrained crystals have recrystallised* 
fOraios several sufe«e?ystala of differing orientations. 
A typical «©se of fiaê gpalesd, ̂ sarts cheat 0.05 am 
vide end oem%ci&& crystal* ahowt 0.G1 sbs. la diameter. 
Such a gtaim hmradary areas hut 
la a -few places occurs lit the aidi!* of quarts crystals, 
fhese «oas# fom m unorieated, network. 
Soae parts of the thisa section contain -quarts grains of 



a wide sense of sices ®it& eiall gr&lao intergrenttlar to 
the norsel Quarts grains which oernipy aoat ef the rook. 
Such an area a* this is probably partially recryetalliaed 
towards s sheared type of teactsrs* 
Sericite and toursmline are exneedingly *are components 
of the ®0<sk* 
the stable was probably & pure quarts sandstone bat has 
been deformed {sheared) -and psrtielly recryetallised to 
fozs « cospact, fiiaosiTe rock. is excellent material 
for- ballast. 

locations 
Ihist Bowl deposit (Collector1 s So. 12<$83.®> 

Eock Istts t 

Shis is s aaseive green xoekf conpletely aphenitie 1» 
nature* ' 

fhin Sections 
An optical estimate of the' cMBastituents gives the 

. B' 

%ssrt« grains Z& 

E-feldSFar grains 5 
Flagioalase grains 2 
Seek ffeasse&ts StracS: 
ISstc&x . 60 
Calcite £ 



Cllnogolslt* 
Muscovite * 

Ctolcrit® 

tf: oceur m a 
fhere- is a wide range la the 

aa to 1 a&f sost are 

4 

aaterial. 
of detritsl grains froa 

and have loa 

fhe .great of ̂ oartt grains are single* alldly 
hat soa® composites of granoblastic 

or strained, £O0$ystatti*e& Quarts are also present. 
Of the feldspars* nicroclin© io the oost common type, 
together with lesser a&omt& of -parthite and plagleclase. 
One grain of ayraektte (plsgioclaac and Quarts) was noted* 
A saall masher of extensively serisltised grains are 

feldspar. Apart fro* tha types of 
seao fiaoi-ipaiaed 'rook' fragments consist 

of opaques tm& chlorite groins-. So textures are pr«ssrved. 
ahtiadaKt detrital 

U eaw^B w w w CiXS rarely eJCC&ede 9U*» 
flafcea of chlorite f siaiisr s&ao to the opidote, 

probably are secoad&ry in 
fh* .aafwtar i# too 

ecapoeition. SSiauts flutes with low 
©hd refractive isnsdex m m probably clays and 



aoae Quarts may also t»e present. 
2k ataaaaryi this *aa$X* consists of an uneortad, collection 
of quarts, feldspar wad reek fra@Bent£ and abundant fieiwy 
'alneral* (priaolpally etidote) in an argillaceous a&trix. 
Son® caloite prob&bly mpmmtit# a lat»~»tage easfconatie-* 

• atte* p2«ocasa. 
Because- ©f the .tngUlmooft s&trî : the rook aay not lit 
auitable for- uae ballast* 

^ooatiom • 
Eagle S*Sk Begceit {Collectors fb«. 12710*7) 

land Speoisont 
• A eospaat, naftsivs rock, gray-groan in colour* of 
itftiqr white can bo seen in the out surface* 

^Mn eaction s 
As optical' estimate of the -eonatituoat® the 
following* 



end tasfcid, altered piagloelsse lathes $h» rocle clearly 
had w ophitic texture* 
flm a&pMfcolo is m pala-grssn. pleoeferoic variety prohahly 
aotiaollte* It has developed tram gyroxene sad fexms nata 
£«eudo»©2$hiij& the original crystals (uralite teatujes). 

latgsst such ataa of actiaolite is shout 2 mm acrosa 
sad it is embayed and has its shape controlled entirely 
% adjacent plsgioclase laths* 6rey tutfhid areas with 
distinctive elongate shapes era clearly pseudosovphs of 
plagioclase. the laths had a decussate arrengeaezit and 
an ophitic relationship with the pyroxene (sow uralitleed). 
% some oases the $ilagioelase has fesea partially replacad 
hy ire$y fine ?cl«y sad tha extinetioa position and twinalag 
of' tha feldspar e«& still ha seen. Sore eoawonly white 
*jiee and clayo, chlorite and epldo&a obscure the feldspar 
aad cnly its shape- is visible* 
Bpidote aad clinesoieite, as *eit as occurring ia 
piaglceleae, foxw e&feadra to ©•? ** in diaaeter) 
densely scattered in the roefe* Soae mosoaiaerali© patehea 
of epidote can also ha seen* 
the opaque grains era dearly ilaesits since assay have a 
skeletal shape and are associated with sphene* Cryatala 
0*5 am across are not unooa»i©»* 
Quarts -(?«& K-feldspa*) occur in little patches of 
partially resarhed material. this is probably a relict 
of the original dclerito's aesostasis* 
tfexturally, this roch Is a, topical dolerlte. Xfc has, 
however, suffered extensive alteration, probably as a 



s* rock m m s to fe© 
m & net too- quickly* it 

Saeafeto&t : 

st# Uam-
Mt* Howe• (Collector* Bo* 12762.?} 

Honk JffittMIt 

M M m m z m im* xsi&e) M * of 

rock a .ea&sive co&£aiiiiB£ large 
surf ace ie a distinct 

ta«tifa&tfr ©f the ceisstlttsettta- t&e 

Blotita 
t 

•' ' • -

ml 'aliotjjiosso^Mc granular 



fsldsgaa? mutter' ôrsst lisafge- aoketoi 
MlXlste&rss in aioneter* Crystals less than 

sss< across esagtltiste only a as&ll of the 
ssgystal* saps KlorocXine «B& 
•Urn letter only sgs&l qnnatitiee 
SiOh of the Motite ia the rock is 

9lsgte61*a* is en. aXMte 
thinning* 4 ajrskitic relationship-

is evident ia * few places., 
cry#fcsl.» with cuived grain 

@ forao* Biatitc 

asicrociiao 
of. 

aXMto © 
oeemrs as 

te & lesser 

this 

in loose clots' 
'«ssr$«&0s* of the 

f©r it to he 

itoae* -isase sahedrs 
tor tectosllieates* 

probably result frsm 

generally occ^r 

tMo rock suŝy allow 
for 

ballast 
ftfnftttJ?,** 
locations 

. I Ho* 12763*8) 

is stellar in all rojspccts ts -3? *67/71« 



An ©pticai estimate of the conetituenta gives tha 

Affiphibol© 

5 

1 
i 

lh£» i« A rook with on allotrioatorphie 
the peoportiona given above indicate,, 

there la a wtfio range of accessary ainerals. Quarts* 
ooeor m large -crystals several 
io»e crystals* particularly of 
of the rock* K-feldspar la a 

m & the plagioclase is 
w m h of the latter is sidly 

and evidence that 

ailiisastras aorofia* 
very 
eicrcc'line or 
alMtlc im 

is so©e 

the lebed bsimdarioa between large quarts crystals and 
»«• which tend 



to oocwac as large Resisted crystals* tl>* assaaoozy 
minerals feaa loose clots generally with a lsx®a 
proportion *»f a reddi«& opaqaa phase ant' altered rctile 
(lencoxene). 

saspls is sdailar t* P 467/71. It is s. granite 
say have suffered sans isost-eryatallieation heating 

and/or dafomation leading to sinor redistribution ©X 
eleaents soong the tectosilicates* Apart .fro* this grain 
boundary acti%rity the reek retains ita igneous character. 
As in the previous ease, this rook ia .net aalted for 
use as ballast, since solution of alteration along only 
s fee grain boundaries sotsld allcv dt*ssfpsgatla& of the 
reck* duaw to its coarse grain also. 

location* 
: Conlty'e Bore Deposit (C&lloctora Ho. 

Beak I m i 

A friable bltiff*coleurod rock with a grain else of about 
1 an. A rather indefinite broad f oliatim ten be 
reeo$nlse&* 

Section* 
An optical eatisste of the constituents gives t&e 

35 
Ferthits • 6© 



Flegloelase 
Biotite 1-2 
Gurnet 1-2 
Gpegoee 1 

Trace, 
a broad g&eissie foliation can be aeen in the 

baud specimen, so preferred orientation la apparent la 
thin section. She rock has a granoblastic taxtare end 
contains soae garnet. 
The tectoeilleats minerals form interlocking randan 
l«stam with a grain else of ahoat 0-5 m . Grain 
bo^ndariea are irregular end between pertfeite graiaa 
there are small quarts crystals. It la possible that 
quarts baa replaced seme SUfeldspar but the evidence 
of the textures la act conclusive. $he K~feldspar 
Itself is a ribbon perthite containing as oaueually 
Isrge proportion of the albite component. In soae 
cases albite constitutes sore than of the perthite 
crystal and forms a solid mas* of albite in the outer 
pacts of perthite crystals. 
Biotite occurs as flakes and anhedra widely scattered 
throughout the thi& section. Gaz&at, similarly, is 
dispersed aaong the Quarts and feldspar. Typically, 
tha garnet fossa almost spherical crystals about 0.25 
i& diameter. She presence of garnet suggests that this 
gneiss la derived from a sediment. 
As material for ballast this gneiss is probably servlcesble 
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although, the feldspars may deteriorate and the rock 
may have a tendency to fracture along the foliation* 
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Pleistocene soil. 

Talus, including silcrete g rave l in places. Pleistocene talus 

not differentiated. 
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side the limits of the sa l t lakes. 
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YAMBA FORMATION-
"Gypsiferous muds of the salt lakes, f lour gypsum of t h e 

bordering samphire f lats 
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S O I L with characteristic so f t plafy and nodular 
c or'loonQ'fos 
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the base in some places. cc 
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M f . Willoughby Limestone. 

S i lcrete rubble mark ing former posit ion of silcrete pan. 

L o w e r C re taceou s sediments including Bulldog shale and 

Cad n a - o w i e in the Tarooola areas, 

M f . Chandler S and s t one 

T r a i n o r Hills Sands tone (Mt. Johns conglomerate not diff-

erentia ted.) 
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conglomerate b a n d s in places, siltsfone, dolomite and limestone-

Shale, si if stone, sandstone, greywaoke and limestone. Vesicular 

basalt. Undifferentiated, 

Chamber s Bluff Tillife. 

S i l f s f one , s h a l e a n d guar tz i fe . 

P R E C A M B R 1 A N C R Y S T A L L I N E B A S E M E N T ' 

GAWLER RLATEORM 

Gn 

MUSGRAVE BLOCK 
Dolerife dykes. 

Granite, adamellife, gneiss ic 

granite and granodior i fe. 

Kokafha Granite eguivalenfs. 

Gawler R a n g e Voloanics, including diorife in some places. 

Tarooola Beds. 

Granite of the Tarcoo la a r e a . Possible Burk i f f Granite 

equivalents. 

Metajasp i l i fe (Commonwea I fK Hill) 

• 

• Yd. 

Geological boundary. 

Roufe of proposed railway. 

Existing railway. 

S fuar f Highway. 

Secondary road or frack. 

Fenoe. 

Water coarse. 

Swamp. 

Bore or well. 

Tank or dam. 

Sfockyard. 
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