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TARCOOLA - ALICE SPRINGS STANDARD
* GAUGE RAILWAY BALLAST SUPPLIES

UTAH BORE DOLERITE DEPOSIT
 SUPPLEMENTARY DRILLING OF QUARRY SITE

Ciient: Commonwealth Railways

. ABSTRACT

_ & Precambrian dolerite dyke near Utah Bore
has been selected as a source of vailway ballast
- and was previocusly mapped and tested by deep i
diamond driliing. '

Supplementary diamond driliing of the sup~
face zone of the dyke and petrographic examin-
ation of drill core samples has shown that nesp
surface dolerite is unweathered and overburden, .
although thin, may range up o 1.5 metres in
depth. Alteration products are present in the
finer grained dolerite of the contact zone Lo
casting doubt on the sultability of this portion
of the dyke for ballast. : ' -

At least 150 gen gzﬁbiig metves of mck' suitable
for ballast ave availlable from the central portion .
-of the dyke to a depth of approximately 17 metres
within a defined quarry area. ‘
Further large guantities of similar material are
available in depth and lateral extension. '
- INTRODUCTION
The narrow gauge Central Australia Rai;my is to be veplaced by
& standard gauge track between Tarcoola and Alice Springs (see locality
plan No. 72-705). ,
The Commonwealth Railways Z‘equesteé the Depariment of Mines to
1oeaﬁe scurces of rallway ballést along the Seuth Australian section of

the route.



| Z2-

| Nichél ,(gg??} appréiseé a éclerite depesit nearp Utah Bore by
maPng and diamond drilling and recbménéed further shallé;é drilling
to investigate'surfa:é{weathéring, The éeposit is located omnly 800
metres east of the.proposed railway routes o | '

shree»&iamond drlll,holes~weﬁe pegge& by the wrlter on 10tn
Hay, 1973 anci 't:h:.s z’epart éescr.bes the resul‘ts of ‘che dml}.:mg
| programme. 7 |

Petrcgréphic exéminatians 5f’éiamoaﬁ driil,ccre samples,were
made by rhe Austral:.an Mme::’al jevelcpment Laboratories, The resul‘cs
are reférrea to in the text of‘th:s report and +the full petvographic

- descrzpi:ions compr:.se Appendixr B.

éEdLOGICﬁL SETTINé

The Utah éére~arearlies 22 kilometresrscaxhreést of De Rose
T Hill H.S. om an extenéiverp;i.ain about 400 metres above sea le\?el. The
sﬁffacé , which is cdvered by sand dunes and sand spread, is channelled |
by the Alberga dx’ainage sys-tem.

The.area is underlazn.by Preoambﬁian crystalllnﬁ basement of
the eastern Zriusgrave Blocks ‘I‘he rocks wh:.ch crop out are predomnantly .
g:an::tlc gze}.sses wh::.ch d::.splay well deVelopeé fel:.aticm strl:.klng
northerly and dzppx.ng a't moderate ‘co steep angles. . The gneisses ave
cut by shear zanes, pegmatite veins and dclerzte dykes; Detailed
descriptxons of these rock types are glVen by Sprigg et al. (195g) aad

Coats (fBGS} .



-3 - ,
| UTAH BORE DOLERITE DEPQSIT

Mapping, dlagggglggslﬁ%gsg .aggrateﬁy testing of cove sa,mp}.es
. indicated that the doleprite deposit contained at least 300 000 cuble
metres of rock suitable for vailway ballast, in two potential sites 300
metres apart (Nichol, 1872). 7 |

The deposit ﬁcmg_r}ises‘ a dolerite dyke cutting gra;zitic; guieiss
country vock (see plari Ho. 72-634). The dolerite is grey in colour and
congists of dark pyrozene and pale laths of plagioclase in éubephitier
texture with minor amphiboler,mica; apatite and opaques and traces of
alteration products. The dyke has an appavent surface width of 80 o
80 metres; a tvue thickness of 37 metres and a {raceable leng‘éh of
almost 2 kilometres. Dip varies between 35° and 75° northwards, |

Two inclined diemond drill holes (DUL and DUZ2 on plan No.
72-631) detemiaed‘ the subsurface attitude of the &olé,_r-.ite body for
reserve calculations and provided material for laboratory testing,

Los Angeles Abrasion and Sodium Sulphate Soundness losses
on representative dolepite samples are 17 per cent and 0,3 per cent
pespectivelys A

Petrographic examination of deill core samples showed the
bulk of the dyke o be suitable for ballast. However alteration |
prodﬁc‘t:s. ave present in the finer grained dolevite of the ¢°nfac,t
zone in sufficient quantity to cast doubt on the suitability of this
portion of the dyke.

Further diamond dpilling was recommended to investigate the
' untested suvface zone of the deposit once the quarry site had been

selected from the two alternatives.
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}?olib‘ainglco;zsultatioﬁ with De Smith, Trans Australia Railway
Maintenance Engiﬁeavs Commonwealth Railways, arez 2 shown on plan No.
72-634 was chosen for the quarry site. ' -

Supplementary dismond dmllmg was z}néez*taken to check thick-
nesses of overburden, to provide samples f:ﬁdﬂirtﬁe_ preprcsedr quarry avea
for qualitative inspection and from the upper zone £or petrographic
examination to s.nvestlgate eatbemng erfec’cs. ‘

‘l’he fc:llowmg fhree diamond core deill holes were completed

in a programme totatling 54.60 metres.

Hole No. Inciination . Depth

DU 3 o | 'v‘er‘cical : 16,31 metres
DU b  veriical 18,69 metres
DU 5 T 19.60 metres

Hole iocations ave shown on plan No. 73 567 " Geolgglcal logs
showing &ll sample lccatxcn& ave mcludei in Appenﬁ:.x Ao | |

The dolem‘:&e intersected is similap ‘f:c: that in DU 1 and DU 2
: ccnflmmg -ghat high quality ballast is avazlable 1:1 the proposed quam-y T
area. - o

High cove loss of about 90 per cent m ‘t:he top i 5 metres af
each hole precluﬁes a description of the matemal in thz.s zone.  Cove
loss iﬁay-b‘e due either to gmné:.ng of hard roc:k core prior to
installation of cas..ng or 'to the matepial bemg :‘:*elat:ave}.y weak. Although
overburden is belleved to be thin it may in fact reach 1.5 metres in

+hickness.
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Test:mg and Resem’es
7 Petrongaphzc examma‘tmn of selected dz.amcnd &ml}. cores
léseé Appendix B) showed thai:- dolerite at 1.3 metres c"iepthrm DU & is
ruzfxwea‘thiere& confimnz.ng 'tha'ﬁ the medium-coarse g‘aineé de}.erite which ‘
) ccmpé:’.ses the bulk of ”ches dyke contains no &eleieriaus minez}aisﬁ
However the dolerite: is altered in minor shear zones Vparr?rticu}r.arly in the
£fine gramed marg:mal portmn of the dyke. | ‘
Qua:m:y eutl:mes are shc%m on the accompanying plans (‘?3-—5675 |
73-568). With the z*e;?ection of c’cn'tact zone and zones of possible
7 altez’at:mn assoez.a'ted wzﬁ:h tr*ansverse :Eat.zs:!;t::’».ngg (less than 10% of the

dvke} c;uarrymg toa &ep‘t:h of about 3.7 me-*.:res *m.”f.l provide the required

Cin s»:.tu yolune of 150 000 cubic metres.

SUB&H&EY AND CONCLUSIONS 7 7
A dolerite &Yké intruding Precambrian. wystaiiine' basement
in the v:acin:i't:y of Ui'ah Bore will pr*ovzde a souﬁce of hzg’q quali‘i:y |
ballast a&jacent £o the proposeq Tarceela—ﬁlma Sprmgs standard gauge
railway route, :
E.axilie:* appr;aiéai showed that sufficient 'quan‘city*i of maf.emal |
was present under an untested surface zc}{:ze; | .
| | N Sﬁpglémentary diamond driliing of the surface zone has con~
Firmed that the bulk of the dyke is suitable for xfaiz;gay ballast. The
) néture of vthe: cveriaurden. has nét bean &étérmined due to péoz* core o
recovery but its thickness is ao greater than 1.5 metres.
Petrcgraphzc in'eest.;ga‘cion of drill cores showed that 'the

near surface dolepite is unweathered. The fine gramed margma}. zones



of tha dyke which contain al'teratzon produc'ts may be unsuﬁ:able.

An in srtu vc:lmne of 150 000 cubic metz'es can be obtamed

within 3-7 metres of ‘{:he surface and has ‘been outl.med on’ the accompanymc T

plans (73-567, 73-568},
A Addri::zonal large quantrtz.es of s:.mzlar material exz.st at depth

- or in the adjacent site to the west.

‘ﬁf ) W
20th August, 1573 . DOUGLAS NICHOL
DN:IA | - © . T crotogist
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 APPENDIX A

EXPLANATORY NQTES AWD LOGS OF DIAMOND DRILL HOLES
EXPLANATORY NOTES ON DRILLING PROCEDURES

Equipment
A Mindrill type F.20 diamend drilling hachine was used.
ALL core was drilled size NMLC, nominal diameter two inches.
K" type statiozsary inner tube cove bamels were use& f:.f:teé with
, 'botfom discharge b:.ts and sp}.i‘e inner tubes.

'S'koz*ing‘# and markigg of core

Cores were stored in wooden trays, each compartment c;f which ',
has been designed to contain one Vmetre of cove. The boxes were marked
with consecutive gomparitment numbers at ézierené. and Fhe dm.lle& depths
from the Lsum‘»?ac:e, in metres at the othep, |

The core was boxed in thils menner at the drill site, being
placed in its appropriate place in the box as socn as it was exevacted
frcm the core barrvel. Aiwninim depth markers ﬁ_ez*é placed at the end
of each run. The measured depth of the hole in metreé from the surface -
was painted én the side of the core box and on the .cére,.; Timbex& blocks

of appropriate length inéi;:ate core not vecovered (ved >b1ccks} and
core vemoved for testing (yellow blocks). 7 7

The core T:zasr been stored at the Depariment of Mines, Drilling

and Mechanical Branch, Dalgleish Street, Thebar‘fcn, Scuth ﬁas‘tx*alia, ”

and is available for inspection.

NOTES ON DIAMOND DRILB LOG SHEETS
The logs have been p}.otteé ona vert:zcal scala of one cent1~

metrfe > EWO metres {1:200).
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The description given on the log sheet refers only to materials
recovered as core. CGore may be lost by éeing ground away during the
driliing process; it may usually be inferved that such material was relatively
Weaﬁ but this cannot be aésumeé necessarily te be the case since even soiid
rock can be groun& awvay and lost under some conditions.

To the left of the graphic log is a geological éescripticn of
the materials sampled. This includes:-

Geclogleal age 3} i

, } Pointed vertically

Rock Unit name 7} ,

Nature and type of material

Classification of the rock substance in terms of its porosity,
its canéitien and its hardness has been shown graphically, in the
appropriate columns. Such classification has been based on a qualitative
estimate oniy.

~ P-sample numbers (e.g. P295/78) shown in the column headed

"Structuves” on the logs refer to petrographic descriptions presented

in Appendix B.
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APPENDIZX B
PETROGRAPHIC DESCRIPTION OF SAMPLES
The Australian Mineral Development Laboratories,
Adelaide, South Australia

Report MP 4958/73 and 5001/73, June 18973

Petrology by R.S. Cooper



| " EXAMINATION OF FURTHER DOLERITE AND GNEISSIC
SAMPLES AND DISCUSSION OF THEIR SUITABILITY FOR RATLWAY BALLAST

1. INTRODUCTION AND SUMMARY

Bight samples wepe submitted by Mr. Douglas Nichol of the
Mines Depariment for petvographic description and discussion of their
suitability for vailway ballast. The samples, seven of dolerite and
the other of a gnelss~like rock, had come From drill-holes 3, & and
§ in the Utah Bore Dolerite Deposit. This is in the Alberga 4-mile
sheet area and the rallway for which this deposit is potenmtial -~
ballast is the new Commonwealth Tarcoola-Alice Springs iine.

Earlier veports on samples from 'chis deposit (MP5750/72 and
MP6051/72} had men-z;z.oned the presence of monimorillonite as an
alteration product in the dolevite., Five of the samyles in this suite
(P294/73 to P298/73} appear to be reasonably fresh and if they contam
montmorillonite z.t zs in trace amounts (iess than 1%};

* Sample P301/73 iz from a depth of gbout 7 metves anc'i it is
less zatisfactory baing sheare& and moye heavily altered than the near sur-
face samples. Sample P239/73 is from close to the contact of the
dolevite with the underlying gneiss and it is Finer-grained, markedly
sheaved, and move altered than any ¢f the other dolerite samples, The
altevation of the dolevite close to the gneiss has been mentioned in
earlier veports and is apparently a persistent featuve in this dolerite
deposit. Samp}.e P300/73 iIs of the underliying gneissic vock. In this
rock there is some fracturing and more alteration than in the dolerite,
and the conclusion is that for ballast the dolerite is preferable to
the gneiss near the dolerite contact. Furthermore, the upper part of
the dolevite would appear o be move suitable than the dolerite =t depth.



2. PETROGRAPHIC DESCRIPTIONS

The fcllowing samples m.}.l be considered together because of
thelr essential similavity:

Sample ' Position in Drilli-holes Thin Section No.

POOL/73 DU 8 4.45 metves 30600 -
P295/73 U 3 5.28 metres . 8080%

P298/73 Uy 1.30 metres 30802

P297/73 DU 5 1.80 metres - 30603
P298/73 DU 8 2,90 metres 30604

P2g99/73 DU 5 18,85 metres 30605

P301/73 ‘DU 5 7+2% metres ) 30807

Rock Hame:

Dolerite

Hand Sﬁ;eciaﬁen Description:

These sections of ém}..‘i.-core consist of grey-green to g:’ey-brown,
fine to medium grained iIgnecus wock. dJointing is evident in
P294/73 and P296/73, but the jointing has withstood the stresses
of drilling. Shear zones, marked by Ffiner move homcgeneoas rock,
avre appavent in PRY5S/73, P289/73 and P3Di/73;

. Thin Section:

A visual estimate of the constituents gave the following:

Vol %

Ciinopyroxzene {augite) 30-10

Plagioclaze (labradovite) 50

Opagues (inﬁludmg goethite) 2-3

Chleorite - 7 - <B

Amphibole . Trace
_ Mica , Trace

Carbonate <5 7

Quavtz B , )
-Sheet silicates (*&:alc, , <5 {move in P29S/78

?clay, ?serpentine, ' and P301/73)
, serieite) , : o



The vocks ave cam{poa,e& principally of clinopyvoxene and -piagiéclase and
the texture is generally sub-ophitie, tending to ophitic where there ave
aggregates of clinopyroxene. ' : : '

The pyroxene crystals vange in size from 0.2 mn +o 1 mm, They are pale
brown in thin section and are probably augite. Siight altevation of the
pyroxene is widespread and the altevation products present include green
coloured amphiboles (hornblende and actinolite), green and brown biotite-.
‘like micas, green chlorite, iron oxides, presumably gosthite, and vave
patches of phyllosilicate-like phases, possibly tale ar clay.

The plagioclase, in contvast to the pyroxene, is genevally unaltered and
appears toc be labradorite. It occurs as lath-shaped crystals up to
- 2 mm long. , .

The opgques cccur as equant, sometimes slightly skeletal grains up toe

0.5 mn across. Alteration is most proncunced in the vocks at the ,
contact between opaque grains and pyroxene cryastals. From the appearance
of the opaque grains and the nature of the alteration products, the
opaques are probably largely titanifercus magnetite.

In mest of the thin sections theve is a little quartz in the interstices 7
between the dominant pyroxene and plagioclase crystals. :

In Sample P285/73, which is sheaved, examination of the thin section ,
shows that the shear-planes as well as containing brgken fragments of pyro-
xene and plagicclase crystals alsc contain a cavbonate mineral and a
little chalcedonic or opaline silica. The shear planss in P269/73 and
P301/73 contain carbonate and a sheet silicate phase, possible sericite.

These rocks are all reasonably Ffresh dolerites, the mosi alteved being
P238/73, which as well as being finer grained and. sheared contains the
- greatest evidence of alteration, This latter sample comes from close
to the greater alteration of this dolerite has been pointed out in

earlier veports {MP5750/72). -



Specimen P300/73, TS 30606

Hand Specimen Description:

This Section of drill cove is grey-green coldured and medium grained.
It is weakly foliated and more irregularly textured than the dolerite
samples. Flakes of biotite up to 2 mm across ‘are present.

- Thin Section: o » )
A visual estimate of the constituents gaverthe»fellowing;

%

Poyash feldspar : _ 35

Plagioclase 25
Quariz ’ 30
Biotite Tpace -1
Chicrite  1-2
Amphibole 8-l
Carbonate . - i-2
Sericite/?clay 1-2
Opagques - \ 1=-2
Apatite Trace
Zircca Trace

The vock has a xenoblastic-granular texture and zs'weakly foliated.
The dominant minerals ave potash feldspar5 quartz, and plagz.cclasee

The potash feldspar oceurs as zresh, eqyant grains up to 3 mm across,
and is untwinned. However, most grains are—&zstznctlve because they
are microperthitic.

The plagioclase cccurs as equant grains up to Z2mm across. The
composition of the plaglcelase appears to be oligoclase/andesine
(less calcic than that in the dolevite) and it is lavgely unaltered
execept for minor sericite and carbonate lining cleavage planes and
fractures. Where potash feldspar and plagicclase abut there are
frequently intergrowths of quartz and sodic Plagzcclase €myrmekzte).

Opaques occur as equant gralns up to 0.7 mm across.

The original ferramagneszans in the rock have been.nearly completely
vreplaced. What was probably once hormblende or pyroxene is now
represented by patches of pale green tremolite/actinolite, carbonate,
?sericite and chlorite. Former brown biotite, in the form of Flakes
up t¢ 0.8 mm long, has been largely chloritized and altered to
goethite along cleavages and fractures, but some £resh bmotite vemains,.



Trace amounts of the accessory minerals apatite and zircon ave present
in this rock and two narrow joints visible in the thin secioned avea
of the vock were seen to be filled with calcite.

Tn this vock alteration is more primounc,éd than in ‘the dolerites
and it is potentially less suitable on these grounds for vailway
bailasty ) - ‘
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