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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 éound 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.
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Cumrries at Vateom, Cook , Reid (690 miles) and
Loongens were imspoated during the perted 22,1,68 to 26.1.68 in
company with ¥Mr, D, Swith, Meintenance Inginoer, Commonwealth
Ratlways,
GEOLGCYCAL 8§TMG
A shallow sedimsntary bessin, kanown &s the [ucla ﬁuin
underiies the Nullarbor Plein, Little detadled geologioal vork
.has baen done in the Dasin dut the rogioaml c‘a&imam setting 1is
desgribed by Ludbreck (1958). The stratigrephic sequemce, passin
downwards from yeungest &0 oldest rocks, is summarised helow,
lower Mioceus - Nullarber Limestone - densd orystiliine
limestone and bryowosl limestons
Upper Tocene = Wilson Diuff Limsstons « white ohalky
bryosoal limestons with fliat bands,
- TLocene -Mamimuu. clays and sands, some cearse
ssndstons nld gxw_ul
Jretacesus - blue shalis, oksbenacecus shals, swdi and
\ o gravel
Praoaabrisn basement
Recemt a:uaw adjncont o the tramscontinental redle.
way 15 the South Australian portion of the basin penetrated a
:Mhr ssquences to that descridbed adove, lowever, in a bore
K 2] miles scuth cast of laok, appreximately 25 ft. of prebable
T Custemmary limestons wes intersected st the surface everlying
Nullarber Limestons (Ludbrook - unpublished repors).
As the basin sediments sare virtwlly undisturded by
sithor folding or faulting, the Xullarber Limestone outorops over
almost the cntire area of the Plsin,

The ismediate surface is underiain by & band of
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rocrystallised fragmental limestone, develupod in the Xullarbor
Limestone, {reliuninery palasontologichl examination showed the
matrix of the Hmagmental limestons to Le youngor than tho
Yullarbor Limestone, suggesting that the oap rock 4s an indurated
post Lower }iocene Am& surface, Tho cunternsary limestono
raoferred to above near “ook probably bcl:mgn to the same forwmatior

The caprock has an unduleting lower surface, (Pigurel)
the average thiockness runging from approxisately 10feet at o
to over X fest at Loongana (Pigura 2)

The Kullarbor Plsgn extends for over SO0 miles in an
oast wost dlrection and, as the name implics, 1 traciess, Ite
surface is slightly undulating snd thero is sn overall rise of
| approxipatay 230 faot in elevation from (oldes on the castern
margin t0 loongana in the contral westorn scotion, Usually the
undulations are gentle, with an amplitude of L to 4 miles, bLut
at such loomtians as 501 miles (Pigure 5), €93.5 wiles and
746 siles (from Pt. Pirie) Locally prosinent northerly tremding
escurpments occur,

CCOROHIC GROLOGY

Cusrries at Vatson (503 miles), Cook (569 miles),
fetd (690 miles) and Loongans (771 miles) and shallow cuttings
through tho low escarjtments provide the only iarge acsle sube
surface exposures on the Sullarbor Pisin, Although at sach
quarry s similar profile 1s oxposed the thickness of the oaprock
sone varies from site to site,

The cap rock ie an off white, hard, recrystallissd '
Lragaental lmuom« which provides a useful tuit not bhigh guali-

ty btallast., The Lase is usunlly woll dofined and 1s undulating,
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(Figure 2 ahd 3}, the deeper troughs exsending for l further 10

to 15 feet below the a,ﬂmn base level, B
Twe ether rock types are feund in the sapreck sens.

*Pudding Stene” is & herd reok comsisting of angwher to rewmded

fragments »f uwaually dlack kunkar limestome seat im & pAde grey

or brown matrix, It crushes to & high quelity ballast but eeyurs
only im peckets and seams of limited extent which represent

. former solutionm holes ftuo&_vifh reck debris and cemsmted by a

caloarecus matriz, Large pockess of browm te red brewn limy clay

sften seeur imstend of the fragmenial limentone, These are of

sigaificoant dimensiens and the chamge from kard limsstons o

clay is abrupt, (Figers 3) Sush senes ceuld be readily rdensifie

in drilil holes by the ¢oleur of cutiings and chkuge im psnetratie

rate of the drill,

Off-white fossilifercus Limestene underlies the oap
rock. This is wsuslly poreus and friasble, and is unsaitable fer
ballast, As Ceok & distinctive white calo-aremitie also scoupies
this sons. At all of the quarries, but pasrticularly at Ceck,
muck of shis rock is guarried in the m:cui of extmmoting the
desper trems of oap rock anrd shis pwmactice ventributes signi-
fisantly te the lerge smomt of weats which ia rejected during
| . erushiing. (rusher fesd and ballest guality ceuld de impEaved

osnsiderably W redncing the Reighs of the working feces 4o take
only the main layer of cap reck.
| Alse &t ceek, large »tih composed of wassive lime-

' stome appesr to be dischrded (Figure 1) This maserisl iies in
situ at the base of the capreck sens and might be brokem inte
aises suitable for erushimg by imprevad leading of ahet heles,

. There are uo ohvious surface criteria at amy of the

quarries to indicate the quality of rock beneath the plaim,
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Figure 5 Fscarpment at 501 miles, looking west,
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Cn the longitudinal scction on tho accempanying plan, Cook
- (the poorost of the present quarries) lies on level amnna on the
lowest soction of the plain, Yatson, in the »sarm area, occuplies
a local xfiaa- and m'oviﬁoa higher quality bamaﬁ. Redd (690 wmile
-and Lochguna are on relatively flat ground which lies over 200€¢.
‘abmm the levol of Cook, There is thus some suggoation tlhat the
bottor sites ocoupy lochl topographic hidghs, Un theesrotical
cmmﬁn & cap rock of thia type would f.ie cxpectad to heve 4ts
saximun development in arcas which today remain as high MQ.
However, oven in the most favourable locations, some aones of
limy olsy and porous rock will exist. i

At Reid (680 mﬁ.&a)- o locally prominent rddge cressos
the iine just cast of the am‘na and trends northwosterly toe
vards the cxiating loop lime, it Ah considered that & quarry
aited On .tho ridge bas a reasonable chancoe of oxposing a face of‘
good guality rock,

4n altexnative site cccurs on the cacarpment located
near 693 a‘u\&s. while elsewhero on the plain potentislly suitadle
sites pight extet Lotween $90 and 600 miles, 7395 and 746 wmiles

and at 659 wiles,

S
-@‘ow | pattom driliing will Ge nocessary to eatieface
torily dofine a sito in -am,e of quarrying. Tecausc of the
sapid changes Lfrom hard cap rock éo rod clay, men 1¢o
foot grid is Gosireblo, Namond drdlling at this scalo would be
Bmhttmahzé but it i3 considercd thot with close tée’hxm:al supere
vision, o medorn blast hole drilling sachine could be used

gatiasfactorily,
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The boundary between c8p rock and wnderlying limestone

could b recognised by examining mn cuttings with a hand lens
and the ppﬁn@me—’at red élu'y sones in the cap rock womld be
cloarly shown Uy the colour of cuttings snd pemetretion reto of
.the bit, |

| Assuning & thickness of 15 feot of oap rook there sre
24,200 cuh#c yardo {in situ) per aaﬁ. 4 volume of 100,000 oculbic
yards would ocuupy approzimasely 5 sores and such an area wea-
sures appmmuxy 400fest by 500 feet. Urilling on & grid
spacing of 100 foet would require 20 holes to apan ‘m area,

Allowing an sdddtional 10 holes for soft sones and by darilling
~ holes to 20 feet, & total of 60O foet of drilling would be re-

quired to prove 100,000 cublc yards of rock, 4ltermatively an
mmmﬁen of the quality of rook underiying & eite could bLe
" gatued by Grilling 2 or 3 lnes Of holes acruss the azis of &
cise., |

SUINIALY AND CONCINSIONS

Land rock suitable »far tallast, cccurring as an
miMcm surface osprock in the Sullarbor lLimestone, underlies
a lurgs aros -or' the Nullarbor Plain. The assusption that rock
mitl‘bh for Lallast couid be fowmd ail over the Hullarbor is
valsd,

“The depth of the cap rock varin fxrom place to place
and thc meagre evidence aviilableo suggosts that the bLest sites
‘=Ay bo found on local topographic highs. ELvin at these looations
' .iamv‘ patches of wests suck will be encountered,

At Resd (688 mx«) 1t 45 conuidered that B quarry at
| lmu as m&d M that at Fatson oould be developed on & xidge
' 1ylng to the north cast of tie siding.
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~loss pastern drillimg with a moderm blast hele type

sachine could be used to shew the presence of seumnd rock and
to defime reserves, BSuch drilling would require clese technieal
supervisien te satisfacterily interprest results,

Appreximately 3O holes, sach to 20 feet, would be
required teo prove sach 100,000 ocubic yards of ballast (in sitw)
the mere presonce of hard reck at any site osuld be ahown with
lesser amowur.t of drilling.

The quality of crusher feed and ballass seuld be
impreved censiderably by reducing the height of the werking faces

to imclude only the main part of the capy reck seme,

Mt
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