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ABSTRACT 

Ballast of moderate quality is won from an 
indurated fragmental limestone capping on the 
Nullarbor Plain. The assumption that ballast is 
available all over the Plain is valid but the 
thickness of the cap rock zone varies from place 
to place. There is evidence that the better sites 
underlie topographic highs. 

Recommendations for exploratory drilling 
and for improving the quality of crusher feed are 
given. 

INTRODUCTION 

On the Nullarbor Plain ballast for the transcontinent-

al railway is won from shallow quarries developed adjacent to 

the track at geographically convenient sites. (Figure 1) The 

existing quarries were opened without prior exploration on the 

assumption that sound rock is to be found all over the plain. 

Good quality rock was won from and is still available in quarry 

faces at Watson (503 miles from Pt. Pirie-) and Loongana (771 mile 

and to a lesser extent in the quarry at 690 miles near Reid. 

However, in the currently producing deposit at Cook (569 miles 

a large proportion of the exposed rock is unsound. 

Future ballasting operations will be centered around 

Reid (688 miles) and the Commonwealth Railways requested a geolo-

gical survey to assist in develo ping ballast sources for this 

work. 



uarrlaa at Vataoa, wook , Hold (6$>0 «ilaa) mod 

Lwm&m* mm l»»p«ot«4 during tba parlod 22.1.68 to 24.1.66 in 
company with Mr, t>. s*ith, Halntaoanca Ifeginoar, C««n»m»aal.tti 
Railway*. 

GEOLOGICAL 3ETHNG 
A shallow aadSjaaataxy baaixi, knows aa tfaa wola Baain 

undarlloa ttoo Nulla rtoor Plain. Litfcla datailad fftological work 
baa baan dojto io tli* b««io bat tfco rational eaologloai •«ttinc la 
<iaa*rlbad by Ladbrook (1958) • t&O «ictii|i^lti« aaquaxioa, paaaln̂  
downward from ymmg**t to oldast rocfca, 1« «MMuri»M b*lo». 

Hlooaoa - Xullarbor t4m«tMi* • ofjritlUlM 
li®#«too« ana fefjrosoikX ll*«*taxia 

£oo«m * vilaon Bluff Uammttmm - vfelta oh*Iky 

bryo»o*l limaato&a with fi*at baada. 

£OC«tt* - oarbOAaeaOtUI 4ft*g »and*, MMI 

aandttona u 4 |i»v*l 

artltoiftiM • blua •hales, oarfeoaacaoua abala, aacd a»d 
t 

\ 

Praoaaibrlaa bft««BMSti 
ttocawt drill!*** »dj»o<wt to transcontinental rail-

way id tha South Auatrallaa portion of tba baaln paaatratad * 
aiMllar aaqtiajxoa to that daamrlbod atefi. in a bora 
21 mlla* «uutk o«at of Cook, approximately ft. of probable 
Quatanuirsr linaatoaa waa lataraaotad at tha aurfaeo «T«riyla| 
Nullarbor Liawatoas (Ladbrook • uapabllabad raport). 

A® tba baala aadlatanta ara virtually o&dlatarbad by 
«ithor folding or ffcultlog, tba Kullorbor Llaaatoao outozopa ovor 
alaoife tbo entlra ara® of tba I'lala. 

tbo laawdlate awtrfaoe ia underlain by * band of 



rocryatalllaod fragiaontal ilw»«t<m6, iiovoloped in tho Vullarbor 

Llaaatono. Proliwinaxy paXaeentologlcal o»ualnatlon ahowod tho 

oatrls of tho llaoatozu* to he younger than fcho 

Mliiter Line* ton©, au<go*tt&e that tho o*p rook la an induratod 

poat Levor Hloceno land aurfaco. Th© ( DiteaMi^ Unoatono 

rafarrad to above noar Cook probably bolongo to tho aaaw fomatlox 

into caprook: fcaa an untfnlatlng lowor surface, (Ptgaruj) 

tho avoraga thioknoaa ranging from approxinatoly lOfoot at ̂ ook 

to ov«r 30 foot At Loone*na (fifnrd 3) 

Tho Kullarfcor i'laln oxtfloda ffcr oiror 500 alio* In an 
oaat woat direction and, mm tho nose iiaplleo* la trattlasa • It* 
surface la ili^Uy undulating thero 1* an ovarall rlaa of 
«pjEi«esiBftt# 250 foot in olavatlon froai Coldaa on tho o*«tern 
sargifi to Looti£Ona in tho central woatorn aootlon. Usually tho 
undalatlona are gentlo, with an aaiplltudo of I to k silos, hut 
at sadk locations aa £01 nlloa (Figaro 5) • 693.5 ®11®» ana 
7k6 olios (fro* Pt. Pirlo) ideally prwatnon* northerly trending 
oaoarpttonta oocur. 

dcssohxu cnoLOcar 

f:uarri«® at Watson (503 wiles), aoofc (50 ttlloa), 
Hold (690 miles) ana Loongana (771 niles) and shallow cutting* 
tbrotsgh tho loir escarp tmenta proviso tko only l«rp acalo anh-
surfaco exposure* on tho Mltrtwr S»l*la. Although at «*eh 
quarry a slnilar profile la exposed tho thlofcnosa of fcfce oaprock 
aone varies froa alto to alto. 

Tho cap rook la an off whito, hard, rocf-ystallised 
fragaental lio&stone iMdt provides a useful hat not high quali-
ty ballast. Tho base la usually veil dofined and la undulating, 



. 4 . 

Fifiur« 2 varxy Cmom at Loongan* 

: Figaro 3 UnUul*tili« b*«e of câ ruok Cook kitarrjr 
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(Figure 2 a&d 3), the deeper troughs ex tiding for a furthor 10 

to 15 foot bolov tbe avorage l m l . 

Two other rook types are found la tho eaprock ««m, 
*Puddlng Stone* la a hard rook ooaolotl*g of aag«»ar to remded 
fragaeate of usaally blaok taankar liaeotoae aot la A p41* «wjr 
or hreva aatrlx. It crushss to a hi«h <pallt]r liallaot Imt ee»ure 
only la pockets acid ooaa* of Hal tod extent vhleh represent 
fowoer solution toltt fUlod with rook debris aad oaaaatod by a 
calcareous aatrlx. Large pockets of brows, to rod brewa iixjr clay 
of tea eeeur instead of the fragnental llaestoae. These aro of 
oigalfleant diaeasiens and the change frea hard llaestoae to 
clay la abrupt, (figore 4) ftaoh aonoa oould bo readily ideatlfle 
la drill holeo by the eolear of oattiago aad ehaage ia penetration 
rata of the drill. 

Off-white foeoillfereu* linestone underllee the oap 
rook. Thle la uoually porous aad friable, aad la unsuitable for 
ballast. A| Jaok a distinctive white oele~areaite also eoowpOee 
thla aoao. it all of the quarries, hat parti®alar ly at cook, 
aueh of thla roek is quarried la tho pro esse of extracting the 
deeper troughs of oap rook aad thla praotioe contributes «lpi* 
fleaatly to the largo aaoaat of waste whisk is rejected daring' 
. crushing. l rasher faod aad ballast quality oould be lapoaved 
oonaiderably by rodaoiag tho height of tho working faces to take 
only tho aala layer of oap rook. 

Alao at ~eek, largo spalla eonpoeed of aaaalvo li*e~ 
stone appear to l>o discarded (Figure 1) This Material Uoo la 
situ at the base of the ee$reek aoao aad Might ho brokea Into 
sixes owltable for eru^lag by lsiprovod loading of shot boles. 

There aro ao obvious eurifcoe criteria at asy of tho 

quarrlee to indicate tho vitality of to«t beneath tho plain. 
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rtgarm k lard rrafiMontal liMttonc (laft) and rad da/ (ri^ht) la Vattan Quarry. 

rT6«J 
Flgur® 5 •o«rpMDfc at joi nllaa, looking vaat. 
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6n tho longitudinal ooeClan on tho accaapaoylnc plan, Cook 
(tho pooroot of tho ̂ reaont quarrloa) lloa oft level croond on tho 
lowo»t oootion of tho plain. in tho oaao area, occupies 

a local rlso awl provides tilgiQr quality hallaot. (69© wile 
and hoon&um mm on relatively flat cisiand which lies over go&ft. 
abovo tho level of Soak, Thoro 1» thus aoao allocation that tho 
bat tor altoo occupy local topographic hA£ta# » theoretical 
grounds a «as» rock of thla type woul^ ho expected to havo ltd 
mximm devolopnent to area* which today ronala aa hl£h £rou»d* 
!Xowovor» oven in tho aosfc favourable locations, aoao aonea ot 
liny «lay aad porou* rock will exist. 

At Hold (68D> mileo) a locally prooinont ridgo crotaoe 

tho lino Juat oaat of the aiding and trends northwesterly to* 

ward* tho oxiatlng loop lino. It la considers* that a quarry 

altod on tho ride© haa a ro&aonahle ch&acc of oxpoolag a faco of 

l«ood quality rock. 
alternative alto Ottawa on the eacarpsttnt located 

near 693 alio*, while olsowhero on tho plain potentially suitable 
oltoa ei^ht oxlot hotwoon 390 dad $00 oHda» 7J8 and olios 
sad at 659 exiles. 

pwi&mmm 

looo pattern drilling will ho aooo«*ary to oatiafae-
torily dofino a alto in advance of quarry inc. Eaoau*© of tho 
rapid chax)039 frou hard cap roeh to r&a clay, drilling on a lOO 
foot .£jrld. la doalratolo. Dlaramtil arlllinc at thla seal© would ho 
prohibitive hut it la considered that with oloae technical «upoxv 
vision, o aociorn hlaat holo drilling machine could ho usodi 
eatlafiftotorlly. 
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fb« boundary between cap rook And underlying 

could be roco&ilaed by etttainlng drill, cutting* with * band lone 

and tba wmm-Me' ©f iPOd day sonea it* tba cap rook would bo 

oloirlr afeovn by tba colour of cutting® ana penetration rato of 

tbo bit* 

Aeeutaing & thickaeae of 15 f«at of ©ap rook, tbere ara 
2b ,2QQ coble yarda (in altu) par acre. A voluae of 100*000 cubic 
yarde «oal4 oceapy approximately 3 »oree and *uob an aroa «tea-
eurea approaiaately 4oof«at by 500 foot, drilling on & grid 
•pacing of 160 foot would require 20 bolea to *pan tbl* area. 
Allowing on additional 10 bole® for soft son®* and by drilling 
bolus to 20 foot* * total of &)0 foot of drilling would bo re-
quired to prove 100,000 cubic yard® of rook* Alternatively an 
Initiation of tbo quality of rook underlying a elta could bo 
gained by drilling 2 or 3 Mao® of bolee acroaa tba a*ia of a 

Sfl&BIAISY .AS'O CGKCIAISIuKS 

Kara rock suitable for ballaet, occurrlag aa an 
indurated aurface caprock in tbo Sullarbor Umeetone, undarliaa 
a largo aroa of tbo Nullarbor 'Tbo aeauaptlon tbat rock 

suitable for beHaet could be found all over tbo Nullarbor ia 
valid, 

Tbo deptb of tba cap rook variea froa place to place 
and tbo iseagro evidence available auggeate ftbat tbo boat alto® 
aay bo found on local topographic hi^a, Sv«a at tboso location® 
aosto ̂ tc&o* of w*»ta rock will bo enosunfcwrea. 

At Bold (488 tidloa) it is eo»M«2a«*d tbat a quarry at 
leaet a» good a® that at Vateon could bo developed on a ridge 
lying to tba north oaat of fie aiding. 



4 m « pat tarn drilling with a M d « n blast hole type 
uaehlne could bs usod to shew tho presence of sound rook and 
to define reserves. Saoh drilling would roquirs oloso technical 
supervielea to satisfactorily intorprst results. 

Approximately JO holes, eaOh to 20 foot, would ba 

rsquired to prove eaeh 100.000 oubie yards of ballast fin aita) 

the Mere preê nee or hard rook at any alto eould be ohewa with 

loeaer soaeufct of drilling. 
The quality of orusher food aad ballaet eould be 

improved considerably by reducing the height of the worfclag faeee 
to iaolude only the sain part of the cap rook aoao. 

spiM^ M»N. H1F.RN 
KKHlOB SS»IQR GEOUJOIIT 
9.4.68 n- h ftfT̂ UJfif flfffTWH 
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