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BP. GILICUGHBY - NODTHIEN TERRITORY SONDER
(Clients Commonwealth Eailweys)

ABBTHACY

This rupurb degcrides tmtin
~ ballast eftes on the Ht. Uilloughdy -
 Horthern Territory Bopder assction of ﬂm
 proposed Tarcools « Alise Springe
_standard gsuge mnny.

. ueaimtmmchotﬁaamic m
Tertiary s;femth of Karla Bere do ot
provide Jarge smounts of ook
which could be elasams& B8 banm.
Crystalline rocke and sedimantary roeks
of Freceaabrian snd Pelaecosolec sge provids
& gunber of potential Ballsst s tu aorth
of ¥arla Bore. Of tiese, the dapnﬁm at
Et. Chandler, Granite Downs, Olgas Bore,
Hagle Hawk I!m and ﬁaimitx Bore huve the
grestest potentinl for a mitsble qumﬁty
of hard rcck.

Aagoles m:ruien and Sodium
3\:1;&:% Soundress tests are included in
support of geological opinion veg
the sultadility of seterfals. 4 report
on patropraphy of nexactaﬁ saterial is
elso pmﬁ&ﬁd.
INERORUCRICR -

The existing narrow geuge track betwesn lorree snd Alice
Springs is to bo replaced dy & standard gauge trsck Letween
Parceols and Alice Gprimge. Both routes connsct zt the southern
end at Fort Augusta, a mejor rail jurotfon and Hesdquarters in

South Sustralia for the Commonweslth Reilways (ses Locality Hap).
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This wz@m doscribes baum& gources along the Mt

¥illoughty ~ Horthern Territory kemu seotion ot the rouvte.

 About 2 000 cubic matres of ballaat per nlmtm are raqnmd
Biter should be at intervals of approximstely aﬂkl snd the
nintizun smount of nsterial at sach eites chould de about 160 GO0
cubic metres {say 150 000 cubic metres of suitadle rooky®

. Because the finsl selecticn of sites will bo dotermined by the
position and &istenes apart of ‘eites elsewhare in South Australia
and the Horthern Pervitory, sl potentially ussble aites in the
saction have besn descrided.

A Qetatled mmnimmua beﬁwm m:. sxuougma»’ in

Bouth Australis eand Zulgera in the Kam«um Lerritary was asie
by the writer botwesn 7.7.71 enid 22.7.74. The M. Willoughty -
Horthern Territory border section described herein ende et the
State border sbout 23km (18 miles) south of Eulgers. An serisl

- rsconnaissance of the entire route Zarcoola - Alice Eprings wos
made on Jrd August, 1971, and a s:mim&r 'rmi;nnainmce from Alice
Bprings to Mabel Creek sas msds batwsen 5th August, 1979 end
10%h August, 1971. Thess surveys < mafe in company with
Mr. D. Smith, Nsintensnce Zogineer, Trans Australion Faileays «
&l10 provided useful information on the Mt. Filloughdy - Horthern
Tarvitory Sopder secticn. AD esrlier pesonnsissance to cxsmine
potential ballest sites elong the South Justralisn porticn of the
route was carried out in Oetober, 1970 (fitern, M.K., 1970).

Gmi@ﬁ SETITING
ﬁhﬁ Mncim mak mu mwmg mw nleng the reuu are

‘!!hc mlm m@ummﬁ s oﬁaﬁnnny atmteﬁ at & 000 cubic Ml
ptr nnc and 200 000 cudic yards per SO mile interval.
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oryetoiline rocks of Frecasdrisn sge snd sadinentery rocks of -
Precenbrisn and Pelasosoic age « all vorth of Harla Eom - and
asadimntm' rocks of Hesouoic ond Tertiary age south of Sarla’
re. (gee sccoupanying geologicsl saps - Vockst). Younger
méimms ond goilo veneer these a@mta 4n many places.

ﬁm@allﬁn& Rookse -

: The erystallire rocks are port of ".eseotn inmenso
cxystalline basement terrain® (Thomsan, 1969, p.38) which foxrma

the Rusgrave Block, ané maw@a s cmncam sequence of tectonic,

metexmorphic ané ignesus evente Feeoon T = ol

~
A s

Gneissie granite snd granitic gneiss form low cuterops
oz are thinly vemsered by younger surficisl deposits need
Granste Towna snd De Hoss Mill. Granite (includirg "sdsmellite”
of Sprigs st sl., 1959) and grancdiorits imtrusives orop out
ﬁm:zshmt‘ the area. Younger deiﬁmza intrusions ocsur as thim
novthwest - southsast trending dykes neer Granite Downs, near
Eagxeﬂmnwmmwﬁm’mtaeﬁoﬁmaﬂin ares, snd in
the cslmtx Bors ares mm and east of %nﬂom Hewagtesd,
Bosement Cover

The Precsubrian cover rooka are part of & great belt of
sedisents which extends morthwest fron the Kg. ILofty Banges to
the Husgrave Block. %y incluéde n&nnr ve&gﬁﬁcaf and are
structurally deforusd, but otherwise relatively unaltered
(Thomson, 1969, pp.49~83). Erieg, G.U. (1971} hes mapped
Froterosolo sud younger ?duomie aequemu on the BVERARD
13250 Q00 sheet ares.



From oldost ©o youngest the vock unlts OF BeCUONCes ares
Chasbexe Bluff Tillite south of Tantapells Swemp end east of the
Toutes undifferentiated ehule, siltutons, $31iite smd limestone
with mome . vesicular Baselt botween Vantapells Swamp axnd Tio Rose
Bils snd ZHofide Beds snd und@iZferentiated ailtstone sold sandatone
 of the Mt, Johnas eres south of Yantepells Sweap and west of the
- voute (psg Shest 2). The Kodda Bsdu are a seguonsce of galoareous
siltstone end samistone with dangmmeo bands, aimsm%
dolonite snd limestone.

Exluaonoig . |

| Mmcmw ssdinentary rooks oscur adjecent $0 the route

botusen Harla Bove mnd N, Johns,; shore tlm‘y" ovariie older meldiments
of the Frecasbrien Disewsnt cover with a strong unconforwity.

The oldsst vocks are the Canlrisn Obsexwatory Nill Beds, whioh
consist of drown smd pink micatecus lamivated alifstone end sility
shales typiesily with shext nodulee and dands. Shese are overlain
by the Trainor Hills Sandstone and the ¥t. Johns Conglomerate,
slao of Cembrien age, and m axﬁwmim Zt. Chendler Ssndatones

| %& oldsr rocke amm desaribed do not crop cut south

[ 4 ﬂmiu Bore. Instead, the lsndscape is énw&m@wﬂ Sy m&mtm
rooks of the Srést Artesian Rasinm. %ew ere of ¥eroxoic age and
' are covered by Tertisry end younger deposite in many pleces. No
detailed mupping has bDeen ‘¢m£aﬂ;’ out, but much of the sequence
exposed is thought to de Cretaseous Bulldog Shale. %he Nesosodo
rocks kave Deen extmsiwly altamé by later woathering and




- Thin Tertiery smd Quatemm‘y ﬁmﬂw oaour throughout
ﬂm Toute. The deposits mmas mazh@mﬁ rocks of various agesg
mﬁmﬂ; siligecus, ferruginous oifd caleanrecus duricrustsy and
younger soils. Although important from en engineering construction .
point of view, moat of theus asterfals are mot suiteble as bellast.

BALLAST SCBECES
B %o saterisle investigated es a asurce of ‘baliast in the

northvast past of the Great Artesian Basin $indlude sandstones in
the Guldburre arsa which are posefbly of Hesosoie or Tertiary age,
beds in thic same geguence whick were silcreted during the Tertiary
and other silovetes such as those at Inglend Hill end Saxda Blufg,
snd the ¥Fleistocens ¥t. Willoughby Iimestone. These deposits
'ﬁam deon mentioned by Hiern (1970) sné Nichol (197%a), and the |
Bt. ¥illoughty limentone it&a&f !ma' beon defined and aleo descrided
a8 & souree of ballast by Hichol (1979d) sad o).

| £ho depoeita now Mmea ave of mmnm to Caubrian
age and either form paxt of the ﬁmgmm Bleck or vest upon it.
Petregraphic Gmwiytma of mku frow the waricus deposits sre
set out im Appenddx 5 (LHDEL, ﬁ??‘lh ‘Pogsidble ballest sources
ars doscrided begluning on the aouth side of the mm near Nirle
Bore and procesding north to the Hortherp Territory Border. The
deposits, which are all shown on Bheet 2 (Pocket), are namsd for
convenience sccording w& mamlw&u‘ﬁy. |

%n ﬁainnr Hills MM& i¢ part of o flat~1ying
mgume of embrian age which t&m mmment low hills about

6 mlmtms {a n&tm) went of the pmoxsﬁ mu&e end sdjecent.



to the Stusrt Highway $ kilemetrus (3 miles) north of Marls Bore
(ase Pigs.2 and 3). |

The rock is & fine - melium graihed sandstons finely |
‘crossebsdded in some pluces and flegzy in others. %he sandstone
eropping out is weathered with sn oxidized cuter suvface sonowhat
haxdened by secondary sﬁi@e\. Eaterisl at the biiltop appears ‘ko
be harder m that on m icner slopes. “

A very lerge tounage i evailcble in the bills ﬂhiﬁh
extend towards Mt. Jokns about 18 kilmma {11 miles) to the
north. ' - | :
~ The vesults of Los Angelos sbrasion tests and sulpbete
soundness tests (ges Appendix 1) show thet the material saspled
is wegthered and thet it is suitedle Lor use m‘ly as & Yory lowe |
grade ballast (gue w&t 2 where vigorous criteria t:gpuﬁd by
the potmm@hw exclude the sandstone from ﬂma&ﬁeation as
dallast). A
The following steps ave reguired to test the dsposit:

1. Datamiled reccnnsisssnce to lcoste the hardest msterial in
. this vieinity. | | | |
2e 'Bsunad mapping of the sslected aite, .
3. Drilling of threo holes to tast continuity of suitable
material (7he rook way bo less wenthered ot depth), end to
prove s minimum quantity of 150 000 enbic metres. =
4. Furthey shrasion m sgurdnass testing if ummm followed
| by 8 tria) crughing if éazi:tim shows that the guality of the
~ material 4is not meintained helow ground surface.




Fige 2: Marla Bore Deposit, Distant view of outcrop of
Trainor Hills Sandstone,

Pig. 31 Marle Bore Deposit, Trainor Hills Sandstone.
Cross~bedded and flaggy units.



4 low ﬁ.ﬁga of ailiecitied sundstcne (Wﬂ.ﬁs) ‘ogours
s ghort distance west of the Stuart Mighwsy 3 kilometres (2 ailes)
scuth of the turn-off to Grenite Domns end about 37 kilomotras
(23 miles) north of Harle Bore. The quurtsite dips vertically
&8 S5 contained within a strengly weethersé siltstoms which is
- part of & tillite seguence of Proterozoic (Bturtiua) sge. I14ght
groy snd red colours im the outorcp suggest that the meterial
'mm- ground eurfess hus been silereted in Tortiary time. The
quartzite is strengly jointed. Larger ridges of the mame vock
ate reportsd %o the imsé bty geologist H. ¥ajor (pore. com.).

| ' The mwmga height of the z’i&m ig shout € metrea (20 foat)

ahsve the mzfmm slopes. Avorsgo width of aeparate cuterops
is about 18 motres (60 Peet) (& Figs.% and ‘3_3), Mlowing for
eroston, there is at leest 10 000 cubic metres (13 000 cubte yards)
in the outorop. If the bed miinteins 1%s quality, length and
QOoax delow ground swmaz, it mum ﬁﬂe at leest & SO0
¢udic netres por metre of ﬁap% (w about 3 600 whm yards per
vertical foot). ‘ - |

Abrasion ‘end scundness tests (sse &»mwx 2) show ﬂms
the nateris} nhtmld mezke good ballest.

. The following mmmmm are meguimﬁ %o test the

depoait: -
1. Dotalled mapping.
2. Drilling. 4% loaat 2 intlined diemond dﬁn holes should de
put down from the north sifie. These should be avenly spaced
along the ridge and should de efned %o intevesct the quertsits
“bed at its centre about 15 metres (50 feed) below the base of




the cuterop. Drtll isclination and total Zootags ¢cn bs
calouleted vhan ridge alope sud trae Aimensions have acn
estadliched by detoiled mapping. |



SO T A

Fig.4: Mount Chandler Deposit. View of quartzite ridge looking
southwest from the Stuart Highway about 350 metres
(400 yards) distant.

" Fig.5: Mount Cha_ndI_L—e'r_"ﬁep;sit. - Close-up from north side. Ridge
is about 35 metres (40 yards) wide at this point.
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Large dolerits dykes are mmercus about 10 Xlomatres
(6 niles) north of Mt. Chandler and eant and west of the suggssted
- route. Inspection of some of these dykes ziong the northern turne
off to Granite Downs Homestsad shows that dense hard rock suitable
for ballsat oecurs in many ploces. The nusber and widesspread
ocourrence of the dykes suggests that aite selection Bs deferrved
until the positicn of the routs is Detter known. Ne aifficulty
w111 be found in selecting suitable depusits. The srea could
»mvma & puch larger gsount of rock then is Teguired from lessd
quarry nites.

The following progromne is suggesteds

Y. Detailed recormsisssnce of deyosits sdjscent to the route.

2. Uepping end Arilling. Three holss are suggested to prove
& suitable tomnage snd test for copntinmiation of souné ok
at depth. |

L low ﬂse of thin-bedded muﬁam ard Wackt ocecurs
stout 2 kilomstres (1 mile) osst of the Stuart Sighbtury sad
32 Xilometres (20 miles) north of the turn-off to Granite Downa.
The rise 4s about 3 kilomstres (2 miles) acToss, tut the mein
~ area of cutcrop is sbout 350 metres (400 yurds) ecross. The beds
 trend morthesouth snd ddp vartically. Although the greywseke
Bight Do suitadle as Dallsst, the beds are only sbout 6 aetres
(20 fast) thick sud for %m Tesson the deposit could not be
worked wmmcany. . | |

_ ﬂeiariﬁa ayku m;; aue ahwﬁ 5 kilometrep (3 nnex) onst
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of Olgos Bore and 10 ilometres (6 miles) gouthweast of Fagle

Havk Dem. One of the dykes in this ewsrs is shown on the ALBEAGA

13250 000 sheet, The individual outorops trend esst-west and

northwest, Hest cutcrops are only about G netres (20 feet) wide,

are Yow and sre soil oovered in meny places, but one cuberep a

few hundred metres oast of the track slong the Tieyon boundary femce

stands sbout 3 matres (10 ﬁet) shove the plain. The length of the

dykes i# not obwicus Decauce of poor outsrep, but one dyke in this

area could be sesn % extend over a digtaence ‘of several hundred metres.
The rock is suitedle for ballewt and it is possidle thet

a lerge tonnage of dolsrite, perhaps mtxed with othex ’bsnemeﬁﬁ rock,

could bde won from the area. The extent of the dykes, contimuity,

jointing, westhering end nature of the sdjoining bLasement can only

be determined by & prograzme of detsiled mspping over a wide ares,

_' ronoud ‘oy dmlias Qf selectod sites.

zmmte ('aiamgab‘bm*) aykcs are shosn on t!m AX:B&RG&
41250 000 aheot iumedistely north of Bagle Hewk Dem and ebout
6 knaaet:ma 1€ aiiea) east of De Doge mn,. The complete pattern
of dykes shown on thc n&p could not ha saen mmg serisl
paconnaliasance end ground :l,nspect&an. However, the most wconss.wf
outerop is exposed about 45 metres (50 ysrds) weat of @ track |
- running morth from Bagle Hawk Dam and distant &b@at 3 monw:'u
{2 mddles) from that festure. The m@ congists of 3 in-line or
slightly aanaehcinn outerops, each sbout GO metres (}*:lée yasds) long,
axtenains northwest over a distance of about 2 kilometres (1.3 Biloes
neasured). A4t its southern end, the dyke is sdout 35 metres
(30 yards) wide (gos Fig.6). EEE o
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The rock ie suitable for ballast. The nsture of the
Jointing snd the continuity betwsen outerops cam Gnly bo dsterained
when the deposit is drilled and opened up. From the few indiestions
available on the ground, it sppesvs that the doposit moy yield the
required tonnage if s0il covered dolerite has siniler dimemsions







%c detailed eminaum eat e&m mﬂe should be carried
cut as followas
1. Deconmaissanse of the dyke mm shoan on the ALBREGH
%2250 ©00 map shest. | o
2, Detailed mapping of the nain dyke. |
3. Dridling to estsdlish costinuity betseen cutorops and
to .mmm me wiatns.

Imu mzmm mn o! gmnif.a are a teat'um of the gently
undulating terrain about 26 kilometres (16 niles) east of Cundown
Tozestead end a few kilomstres south of Uother Uell. 'The most
- proninent belY is Lt Howe.

_ The sooks in this avea are cosrsoegrained snd soresbat
westhered near surface (see &wanama 1 ond 2). Joiats are strong
but widewapaced (pos Pig.7).

4 lerge tconage of naterial would Bo available dut quamins
would be costly bLecause of !,azck of Joints to fzcilitate bBreskuse.

It 4o sugnested that the absence of closesgpaced Joints
and the poosidility of mamm‘w gr&in boundories fn this
zaterial may be a aina&vmtage‘ If poscidie, dense finswrained
rock should bo used Snetosd. o -
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Conrec-grained granite uith
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Cuterops of grenite greiss are found about 10 kilometrea
(6 niles) west of Ht. Howe and a few kilometres northeast of
Coulty's Bole Bore. These rocks are zuch the same as those at
and near ¥t. Howse

The southern outerops in this ares are cosrsesgrained end
wosthered, The central cutorops narked by the must prominent hill
$n the srea (age ¥ig.8) aontain fine~grained rock suitable for
banﬂat. ot the hill ftsell ic oepped with eoumeugmima Zneians
which would prove an obastacle $o efficiend quarrying of the
underiying msterfsl. The most northern cutcrops ave finsegrained

end generslly spesking eppecr to de the most sultedle for bhallast,

An excopticn is the moat weatern of the novrthern mzfeemps- which
is interdanded with gofter and more weatheret gnelss. This material
would not de suiteble ballast. |

i?l_ae northern outereops are small end some dligtancs apart
(ase Pig.9) bub there is mtm doubt that they are econzected
beneath the blmkee of ms am&,y 801} and that m would
:pum the reguired mmmt of ballast. ‘

The testing programme in this sree should melmz
4, Detailed uapping of the nerthesn ﬁsmto.
2. Extsnaive shallow drilling detwsen solected outdrops to
- prove centinuity end guality. |
3. Purther petrological, sdraston and soundness testing.






y § mtll hil) of aﬁmnite cesure & m::moma (& nflen)
enst-northesst of Zast Bore which is € kilometves (4 miles) east
. of Dougs Well. Dougs Yell i about 14 kilemetras (9 niles) south
of the Horthern Terrisory Border im the Stuart Mighwey. The
unweathored material is guite strong, w.‘é the guantity shove
plain level ie insuffiesfent for requirementa. Figure 10 ahows
nost of the wectern side of m daposit, |

4 swarw ear e@hﬁ% m‘w - “mimgm@" of tho ALBEZRGA
13250 000 gheat = ien about 3 kilonotres (2 miles) south of the
South iustralisa ~ Northern Territory Nordsr and about 14 Xilomstres
(9 miles) eant of Sramsens ¥ell ced Yurd snd 23 kilometres (13 miles)
esat of the Btusrt Highway. | » -

The rock i dense, hard snd fincegrainsd. Abrasion smd
umnﬂnwu teaty show ms; it ia well-suited for uss as bellast.
utmsh mosnive in some pmee it is guite strongly smma in
others. In some places Joimts are so closewspaced thet crushing
would producs cudicsl 4 -3 lmgeh fzmﬂ};u@ grestor
then 2 centimetres (1 fnch) on the eide. |

A reconnaissance of the mumercus outeroys shows that ssny
of the dykes are marrow end their cutere) langth is short. 4
prouising site cccwes 2 kilomstres {7 mile) sast of the n@rﬂawwth
trending station boundary fomce. Here the main dyke is about
30 metres (35 yards) wide and invedes e fine-grained granite gnsiss.
The fine-grained granite gueiss is itself nasful ss dellast, end
4t is suggested that 4t could be worked together wmith "ého dolerite.
The accompsnying north-south sketoh section (Fig.11) amrac'k




relations in the most promieing area.

© Testing of this depoait will probably reguire at lesst
twe shallow dvill holesg oms to prove that the -doxarﬁ.ta. is not
wanthered at dopth, the other to test the suitability of edjoining
granite gneiss. | | .

. Extensivs outerons of dolerite ccour about 13 kilenetres

(8 nilen) sast of Xulgers in the Horthern Territory, These
doposits sey provide n peramnsnt mmse site suitedly placed with
rogard to other sites in the Horthern %‘mﬁn@ apd this will
influence aits sglestion In South Austrelis.
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| EUMMARY AND CONCIUSIGNS _ |
~ %en potentisl balisst sites havo boen sxemined bstween

Kt., ¥illoughdy and the Northern Territiory Border. The Dust Boml
(greywacke) Deposit snéd the Zast Hore (adsmellite) Deposit ere
too smel} to warramt further investigation. The Traimor H{1Y
Sandstens near Marle Bore could provide a large quantily of reock,
but further testing will be reguired te prove it saitsbility,
The #t. Hows (granite) Deposits are coarss-grained snd posrly
Jointed, wnd the adjoining Coultys Bere (granite gueiss) Deposits
should be ccnsidered instesd 4f Lellust is required Sa this ares.
The remaining desposits - quartzite nesr NS, | Chandler and dolerite
nesr Granite Downs, Olges Bore, Zagle Hawk Dam and Calamity Bore -
a1l contain suiteble materisl. Detaiied mapping snd drilling may

. prove then to be useful losal ballest depesits. i perssnent

dallest site say be proven smoag the Grunite Downs Deposits.

_ Bafore selected ballest deopesits are opensd up, it is |
recossanded that detoiled mapping end drillisg ahould de cerried
out as previcusly outlinmed for individusl depvsits.

. J.B. FIRMAN
SEN ST

" NON-METATIICS SECTION
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ﬁ APPERDIX X _.
 Low ingeles sbresion Velue and Sodium
T ﬂﬁhﬂtﬁ noundnegs qu‘
"S.A: Highways and Local Government

Department" Materials and Research
Laboratories (12th Nov., -1971).
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Pegsare mmw;&m. {12¢d Novembsr, 971)e

* A high sulphate loss i3 usus indicative of em aam
. ‘being subjsct to ﬁngm&aﬂmlg weathering.

5% 4 dnob x 2,58 = mmm»m: o 1 inch » a&n mw,um..

Pierd o Fos Angeles Abreston Value ;ﬂo&m Sujphate Soundaesse
12260 | Marie Bove Depostt - |s e "

- f e | . - «HY ¢+ R* 53
13@91 | 1 %¥t, Chandler ﬁcmmﬁ- ' «H¥ 3 g 1y - R L ‘3/3- ’o,.*
12712.9 | Zegle Hawk Deposit RS 15 | - en
12763,8 |¥t. Hows Depoatits -, . 53 = + J5°
qes2 | %ﬂlm Bore wSHe » KT 66 “HE" - K*

.} DYeposit .
1293§ : Gﬁiﬁﬁy Hore ..,w & 5!! . m .xq + %‘3’
'] napcuti
Gele ways ond Losal %vamc mpwmﬁ. Haterials end

{o
je.0
}?*.6'



26

, ?atmgra@hy | o |
The Zustralisn Hineral Wﬁﬁmﬁ Laboratories,
Adelaide, South Australie. Report MP.€57/72, -
Beptenber, 197%. c |



The rook is duff to pale ten in colour and possoases
& weak foliation. %he m&n sizs is uniform snd the
rock 48 quite porous. | |
 2n opticsl estinate of the constituents gives the
following: | |
« | | 2
Qusrts R 60-70
Glay B 10-20
~ (Voids) 1020
Acceysories ‘ | 8
The texturs of this rock is ot firet sight enigmetical.
The quarts grains, which sre irregular im shaps dut
rather unifors in aisze, sbout 0.1=0.2 mm, ave $ightly
wsldel, Howsver, there are nunercus voide and petches
of clay whieh ave sevsral times aa large as the qua.r&u
grains, Dicept for the veids and olay the Tock would
be a wellesorted welded quarts amﬂtf«m or erthoguartsite.
It o 4ifficult to see, hsétws, bow detrital ¢lay could
cccur with such well sorted quarts and how the voids could

o}



. .gaf 3 i

peraist ﬁmng mmm There is no ﬁcmb!s that the
rodk is a uaﬂinmm a¥ 4t containg a variety of roundeldl
accessory hesvy minsrels. I% is probadie therofors that
the voids and clay wgms were aaa: present as such
during the welding of the gquarts bud have develeped
from soxeltbhing elae singe that time..
Bo feldspar has been obgerved in the rock, which is
somewhat surprising as thers ave ocdasionsl flaskes of
migsovite. .Iﬁ is highly likely that sime feldspar was
presant shen the sand wag Goposited anﬂ $¢ Lo suggested
thet the clay i# the product of postedepositional
slteration of feldupsr mnd possidly M lithice 'MM&.
%he vams have prodadly formed W mmqme :.eaehing oz

- pert of this clay.

- $here is a8 varicty efmvymm pmmtf in ainor

 awounts. These ﬁn&l&r&ﬁf:%ﬂmaﬁne, leucoxsns, eircon,
sghene, rutile and spidote. Some of the leucoxene oCours
ae tiny grains (0.07 mw) within clxy poteches end thése
graing are probably gecondary, in common with the clsy.
Becouse of the significant propsrticn of elay and high
porosity of the rock, it 4oes ot have sufficient temecity

to de suitable for use as dalluat. '

Tosations |
¥ount Chandley ﬁ&p@s&# (@meatara No. 4%51)
Rank Feoxe:



. Hapd Speoimsn:

This quertsite is palesgrey in colour and containe
thin dark veins. ¢ne surface carries dark spota
(manganese oxide/hydroxide) and spart from this the
wa&ham surfaces are atained red.
?I‘hia Soetmm
&n opticsl estinate of the cmut&mu gives the
: rollmMa

. %

Guarts ) 100
Sericite |  Paxe
As the yproporticny indicete, this is @ spevimen of a
pore quartsite. The pook’s textuve is indlcative of
considersdle grain bounlary sctivity under stress.
Zenus of grsmuloted, sheared waterisl sre present.
The guarts crystale sre charactorised dy the presence
of satured and mmlan hmames, connonly mtaims
amaller guapte cwm; in tands or thin strings of
single oryatals. In many cases 3t ds ¢lase that

_ previcusly highly streined cryetels heve recrystallised,
forming several subscrystals of differing orientetions.
A typical sone of Lineegrained guerse 15 about 0.05 mm
wide end containg erystole ehsut 0,07 un in dlaweter,
Duth & sone generally occuplen grain boundery sress but
in & fow plsces coours in the aldile of quarts oryatels.
Thess shear zones fomm & uncriented, $pen network.
Some parka of the thin section contain guarts grains of.



& um renge of nma with gmall grains intergrenulsr to
the norme) guarts graing which occoupy most of the rooke.
Sach an area as this is produdly partially recryctallised
towards & sheared type of texturse. | "
Sericite and toumaline are exoeedingly rore components
of the rocke |

The seupie was pmham.y ! pure guartz ssndstone bHut bas
been deformsd (sheared) and partially recrystallised to
form & dompact, maoaive rock. 4hie is exesllent materisl
for bullast. ‘

Locations
Pust Eowl Eaxmat.& Cﬁanwﬁw*a Ho. 12683.8)
 Book Hones

mmé Bpecinens
This 48 a massive green rock, cospletely ephenitio 4w
Thin Sections
in opticel eatimats of the cenetitusnts gives the
 followings |

g, -
48

Ewfeldspar grains
Caleite 2

| 5
5
2



Dpidote o 2

Cifnagoiaite . ) o

Muscovite o T

Chlovite | ' 1 _
Detpital graineg, mamﬂy of grenitic or metamorphic
ordgin, cccup in & natrix of fine-gruined ¢leyoy material.
There is n wide renge in the size of detritel grains from -

0.025 m to 1 ang moet &re subwangulsr end have low
sphevicity values. .

The great majority of quarts graing ove ﬁﬁnglu. nildly
strained ﬂ:g&tﬁiﬁz but sows coaposites of granodlastic

| quarts oy atr&iaoﬁ. mmmtanw quarss are also present.

Of the Leldspara, nicrocline is the moat commen type,

together with lesser smcunts of porthite and plugioclene.

' One grain of uymeskite (plagioclase snd guarts) wao noted.
& @uall nuaber of extencively serisitised grains sve

- probadly derived from foldspar. 4part frow the types of

Focks. noted adove, some fingegrained rock fregaents consist

of opaques and chlorite gzeins. Fo textures ave pressrved.

~ Epidote end slimcsoisite end umusually sbundent detrital

minerais, though their grain eiss Yarely execceds 0.9 mm.

Some flekes of chlovite, similar in sise to the apidote,

probably are seccadsry in ordgin.

The matrix is too Pino-grained for a precise detsrmination

. of ita minerslogicel composttion. (inuto flakes with low
‘birefringence and refrective index axe probably claye and




sone quartz may slso be present.

In susmary: this saxple consists of sn unsorted collection
of quarts, feidspsr snd reck frogments snd abundant heavy
minerals (prinstipally spidote) in an srgillasecus motrix.
Some caleite probsbly represents & lats-atage carbonstie
ation PLOCHI. |

Becuugs of the avgililecsous matriz the rock any nob be

suitadle for ume as dallset.

Rook ﬁnm.

xm: Smm’.‘
| - A compacs, massive rock, groy-gresn in colour. m“s of
uam white can Lo soen in the oub surfuce.
%hin acmm
| F apmm entimate of the eonstituonts giwa the
following:
Altored plisgioclons S
smolite-actinglite = 45
Chlorite 35
Epidote : S £
Cpagques " ‘ ]
Sphaue | | . Tpage
This mample aewis%a mmmly of pale=gres




~53=

end turdid, sltersd plegicclese lathsg the rock clearly
bad an ophitic texture. : -

The anphibole i@ & pale-groen plmhmio varisty prodadly
aetinolite. I8 has doaveloped from pyroxens ané forms nate
wphing the originsl srystals (ursiite texture).
he largest such area of sttinolits is sbout 2 mm across
and 1t is exbsyed snd hns its shape controlled emtively
Yy efjacent plagiccless laths. Grey turdid aress with
distinctive slongate shapas are ¢learly psoudonorphs of
plagicclase. The laths had & decussate srrangeament and

sn ophitie relatiosnship with the pyroxens (now uralitised).
In some eases the plogloclese hus been partislly replaced
by very fine ?em sndl the extingtion positicn and twinning
of the feldepar cam still bs seen. Nore commenly white
wics and olays, chlorite and epidots obscurs the feldspar
and cnly its shape ie visivie.

Epidote anéd clinesoisite, a3 well as ocourring in
 plagiccless, form suhedra {up to 0.7 m= in &1meu)
densely scatteved in the zock. Some meneninerslis patehes
of epidote can glso be mm

The epague era:ina are clearly ilmenite aince meny haw Y
skeletal shape and are sssociated with sphene. mmmc
0.5 =n across ars 1ot URcOmMON. ' N
Quarts (Pand K«feldapar) cecur in 1ittle patches of
partially recorbed materiel. This is probedly a relict
of the orisml dolarite’s lmskauu.

Qukmn’, this mck is a typical) dolerite. Xt das,
howaver, suffered extensive alteration, predadly as o




rasult of low grode metomorphiss. Zhe Took scems to be
fairly ¢ompact and should not degrede too quickly 1t pay
thm be & mﬁiﬁﬁ@%ﬁf A |

MMﬁm o T |
g, Hose Depoaits. Two kilometies (cne nﬂc) ﬁ.ﬁ. of ‘.
i, Hows' (eeuwma Ho. «sm ) | |

Rook Em: S

s xxm @meim:
| She mk ia & sassive pink granite containing lnrge
. biotite Fickes. Tho wosthored surface is & distinet red
‘%m ﬁeaemm
in opticel egtimate ef ﬁiw wasﬁtmn%s gives the

‘ z‘@neaings '

]
Guarts - 25
Flagioclase -~ 2%
Rwfeldspor o 45
Blotite | S 3
Opagues 2
smphfvole o
ﬁnma” " 12

amwe L mm '
ﬁ‘hm i5 & coarse smnit@ with et aﬁu@aﬁmmhiq gramulap



3
C amture. Quorts and feldspar xﬁwﬂyﬁ‘&w'a@gﬁ phhedyrn
asvercl sillivetrey in dloneter. _@m&mt legs than
07 un soross conatitute only o emall proporticn of the
rouske The Eefuldvper oxystals eve mlcrocline gnd
- sdorocline porthiten; the Jatter bos only smell gusantities
- of exwplved albite. Iuch of the biotite in the rock dis
corrsted by this ndcyoeline. The plagictlese is s» albite |
ahowing prioary albito twinning. A ayrokitio relaticsehip
betuoas albite uod quarts is evident $u a few ploces.
Guarts vecurs ag vary lerge crystalas with curved grein
boundaries showing lobed, intorlosking fomo. Bictite
 and, %o & losser extent, amphidole form lovge suhedra
which heve doen extsneively ropluced by tectosilicates.
i o | - he opague grains rhsming blotite pm)habi’y result from
. | this replacemont resction. ' o .
‘ | Uphene, epidote, wircon and opague grains generally ocour
in looss clo%d or eubwdral to eubhedral crystsls. |
The cosPesnoss of the grain size i this rock msy aXlow
%00 Taydd a broskdomn for i% to be wellesuited for
ballast uues '

lazrmies P
Location: '
. #. Yows (Collestors Fo. 42763.8)

Rock Hanet T

%ue hent specisen is similar in a3l ospoots to P ACY/7M.



Thin Sections
An opticel cstmte of the constituents gives the
followdngt
| %
Quarts 2530
Xefoldapar a5-50
Sphens
Epidots . ®reee
iresn - - Tpace
Apatite - . race
This is o Mamm. granitic rook with sn motrimrphio
gramulay texture. As the proportions given sbove maiem,.
*&m is & wide pange of accessory sisersla. Quarts,
feldopers and diotite ‘oncur as large emtah ssvaral
aiilinetres across. &gm srystals, perticulerly of
wory amull proportion of the vock. The K-feldspar is &
' microcline or microsiine~porthite snd the plagioclase is
alvitic in campeﬂwim; much of the latter is =idly
sericitised.
There o sote developasnt of myrmekits and evidence that
. quarts hos replaced some foldspar, which i suggessed by
the lobed doundaries botween large quarts erystels and
pestnites. Except for biotite and amphibdole, which temd

b, oS e ?;m a3




o ogour as large isolsted crystsls, the stcessory
minerals forw locss olots generally with s lerge
proportion of & reddish Wa phase and altered rutile
(lencoxens). .
Tois sample is similcr to P 467/71. It fa & fg:'aniu
whioh may have wuffered seme post-crystslliesbion heating
and/or defornmtion leafing to minor vedistridution of
slements wmong the Sectosilicates. Apart from this graia
toundary sctivity the rock retains its Sgneous character,
Ag in the previous uase, this rook is not well suited for

uee as ballast, since eulution of alterstion alomg enly

" a few grain boumdaries would allow disaggregation of the

Tock, due to 1ts cosrse grais size.

 Yocatioms \ -
- Coulty's Bors Beposit (eﬁmwm ¥o. 1&&;2)

Rook Names

Hand Speciment :
A grisble Dluffcoloured rock with & grain sise of sdout
*% nme A vather maazmu bread folistion can b
mwgnics&,

m:: Sections |
An opticel eatinste of t}m mﬁiﬁuentt s&vw the

teliﬂﬁagz

b
Quartz " | 35
Perthite - | 60



Plagioclase - 23

Biotite | | o

Garnet ' 1

. Opaques - -1

Although a droed goeiseic foliation can bs seen in the
hand specimen, so0 preferred orientation is apperent in
thin section. The rock har o grancdlaestic texture and
 conbains some garnet.

The tectosilicate minerals form interlocking random
toxtures with a grein aisze of sbout 0.5 sm. Grain
boundsries sre Wlw‘ end detween perthite grains
there are smsll quarts ¢rystaels. It is possible that
quarts bas replesced sume &f&l@éﬁm Yot the -w&doncc'
of the textures is not conclusive. The K~feldspar
itself iz & riddon purthite containing an umuisuslly
large proportion of the sidite component. In some
cases aldite eansmm” more than 50% of the perthite
crystsl and forms a soiid mass of slbite in the cuter
parts of perthite crystals. _

Biotite cccurs as flskes and snhedra widely soattered
throughout the thin ssotion. Garumet, similarly, is
dispersed among the gquarts end feldspar. ZTypically,
the garnot forms sluost spherical crystals about 0.25 mm
in diemeter. The wmm&» of gornet suggests that this
| gneios is derived from a seldiwent,

48 materisgl for ballast this gneiss is yrodably servicesble
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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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