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In 1846, the writer compiled notes on the gemeral
geology of the I}-..trﬁin l‘mmship‘ ires, with speelizl refercnce
to enginecring geologye * Supplics of sand for concrete
work were mentioned in these notes but the cuestion of Pock
aggregate was not dealt wmith, |

Geological work in the Territory since 1046 has
proﬂdwd wore information om the ecompocition of the 0=
called "porcel.anite® which oeccuples much of the higher
ground in the Peninsuls on which the Town of Darwin is
builty 4s pointed cut in my esrlisr notes, this A;p,oiﬁmlln |
anite® is actuclly & fossil soil horizom snd repro-conts
gilicified lo%wr gones of = laterite profile éavelé;;éﬂ on
Lower Cretaceous shales during Tertisry time, The degree
of silicification, and hence the tougbnes: of the méit.ezrial
varies widely and irrvegularlye .

!t‘ is eertain that at le ot some of the silica
cempenting the rock is in opsline form (probably = good
desl #f it), and, in view of recont w&:rk- on aggroguate
containing opal carrled out by several workers inﬂ.rsit_ed
Stutes (Mi-lenz, Greene snd Benton, 1947) and by the
CoSieloRe0e in Australis (Aldermem, Guskin, Jones and
Vivian, 1947), it mey be a5 well to point out that the
Pporcellanites® of the Darwin ar-a should not be used as
conerete aggregate for any purpose. Expamsive reactions
would be expected, even with low-sliall cementy ’

' Sinee the Cretaceous shales, including the Wporcellone
1te" have beem the major rock form:tion contributing to the
bu.iding up of bucche: in the Darwin Ares, it i: recsoncble
to m & percentige of opaline material in the’
beach ssnde :
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It is understood that beach send is used inm comercte at
Darwin end, if the mineralogical composition of the sund
hes not already been established, it i: sug.e:ted that an
inve:tigation of the opaline silics conmtent of materizl from
present or prospective samd pits would bes 3 worthwhile
precaution l;erore using beach :sand in import:int concrete
consiructions,

It should be noted that the jroblem of avoiding
opaline surface rocks iIn obtaining su plies of agoresgst:e and
sapd is mot rectricted to the Darwin Ares, but will be
encountered in many parts of the Territory amd in sdjoining
Stutese ;

The central and western portions of the fustralian
continent have been very stable are ¢ geologically and
still carry, over large arcas, rslicts of a lamd surface
which originzted in Tertiary time, and wshich subsec uent
ercsion has only p&rﬁﬁ}mgved. This Tertiary land
surfeee was beoavily lateritised énd much of the laterite
is still prescrved in mesas; tableland:s snd in wpland mress,
In many places, & degres of secomdery silicifieation took
plage In the lower horizons of the laterite giving rise to
hard or M rock ty.e¢s comtaiming significant amcunts of
opaline silica.

The too most prominment types in the Territory are the
silieified cl&y—sh.ales. (porcelianite) found in the Katherinee
Darwin region and to some extent in the Barkly Region, :=nd
the "billy® (2 silicified sund-rock or juartzite - commonly
grey and vitreous) vhich is found, msinly us boulders, in
many places in the ecentral snd southern portions of the
Territorye Becsuse of their rosistance to erosion, boulders
and fragments of ®billy® remain strewn scross ploins and
ridges or concentr:ited in ereek gravels after other evidenmce
of lateritisation has been removeds
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Deposits of send end river gravel: are, therefore,
likely to contain some percemtuge of opaline material
(depending mainly on the relationship of the prosent topo
graphy to the Tertisry land surfece) and it would be advissble
to cheek for opaline und eryptoerystalliinme silica before using
them as sund or aggregete in conerete. Aggregate which contains

small wuantities of opaline or eryctocrystalline silics may
glve rise to delayed aetion with no rocognisable ex:aznsion
effccts for muny yearse |

The potential damger of thes;e materizls has been clearly
shown in an 1maugatibn of & mmmber of Australism aggregates
by the Cement Section of the Commonwe:zlth Scientific znd
Industrisl Research Orgsnisations * PFrom the somylss of
agrreguotes tosted from Scuth Australis ond from the Northern
Territory, st lec t four (from potrologicsl description amé
from }the writer?s Lnonledge of the loecaliti-s) contained
secondary silics of lateritic origine

Surface gravel from Oodnadatts, Sek., was regarded
8 Munsatisfactory aggreg-te® because of r action dus to
opal, amd opelime juartzite froz Coober Pedy wus classed -g
8 'daagéms aggregate® for the sime ¢ ssone There is little
doubt that the bulk of these samples eonsisted of 'billyi or
material from the silicified zome of = laterite.

As regsvds the Northerm Territory, ssm; le: of esight
ageregates wese t&;sted (see Table)e Two of these aggregotes
almost certainly comtiined some cryptocry=telline or epaline
silice derived from products of lateritisation. Samples of
river grauvel: from Ketherine § ané fro: Mautarcmks (Hoo7 =nd 8)
prodncgd many wet hpcts in mortar bir tests and the CoSeleRele
workers comuent that Wyrosence of much erﬂtacrw teliine wertsz
sugge-ts the possibility of delayed expamsion®,
m&-&g gate ﬁa@:t&@%b

# GBome of the eryptocrystaliime or chalcedonic ‘wartz in the

&ggrogete from Katherine may huve come from chert or flint
boulder: westhering from Cambrisn lims: tone.
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Aggregete - from Northern Territory, toot-d im

Mortar Bars, ¥

Hoe : s of Agercgate.
- WPel ' Sandstone, Newcastle Waters
~ Hle2 Gravel, Tennant¥s Creeke.

(Perru us sand:tone
gravel) :

- NT.3 Graovel, Temnant's Creeck,
(Scndstone gravel)

. NT.4 Gravel, Barrow Creek(guarts—
ite, sapdstons and trichyte
gehglas)

7 NS River Gravel, iAlice Springs.

(Granite snd gnelss grovel
" NHeTe® Gravel, ilice Sprinss

spethic quartzite.
gravals'

KT.7 River grevel, Katherine,.
(uerizite chelcedonie roek
gravel) :

NT.8 River Gravel, Moteranie,
(Quartzite and sandstones
gravel)

 Aggregute and send frou stream
4 miles NeBEe of Temnunt Creek,
on northern side of Honeymoon

Rangee :

NT.9 Sand, bordering stream
channel

NT.10 Gravel from stream bed
HT.13 Gravel

NT.14 Send from bar in stroem
bed

Lomeoegke
An occasicnsl damp spot

Very few damp spots,.

Many wet spotse This pocl
contain: & 1ittle cry.tos
erystaliine cusrtz.

Ho sign of reaction,
although this rock conteis
sins some fine-grained
siiiceous material

An eccaslonal demp spote

A Tew damp spotse Cone
teins both fineegrained
siliceous materi=l snd
extensively slteved felde
EpéTe

Many wetl spots. Presence
of much crygtocrystaliine
quartz sugyests the
possibility of delayed
ex, ansione

Neny wet spots. Prescnce
of much cryptoervstulline
auartz sugge ts the
possibility of delayed
exsansione

A few rezction spotze. A1l
contain very small dmount
of opal (ur to 05%) but
not sufficient tc render
Gaterials unsuiteble for
sgercgatees

# Taken from & table appesring in "Studies in Cement-Aggrogate
Reaction®, Aggregatc Noe 2, 10, i3 and 14 were te ted by -
the c.s‘x.n,p. in 1948 =2t the rc ue:t of Burcem of Mineral
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The othér agercgatesy with the possible exception of

No.8, zppesyfsctisfectorys The petrolegicsl deseripticn of
Bample Ko.2 refers to ®wery fineegrained .usrtzite, some of
which is cryptocrystaliine®, which sppesrs as grains in"'a
hemutite-comented sandstone. The writer sugce:ts that some
of this hesatite-cemented sand tone is billy or s-nd-tone
partly silicified by lateritis:stion; and the difference in
behaviour, under test, betveen Sam:lc Noe3 =nd the other
samples from Temnant Creek is conse uent on imerses- of
siliceous lateritic material, ;

The conclusion 1s roached, therefore, that individual
deposits of sund or gravel in the Northern Territory should be
examined Koelagically, ssmyled and tested before they sre used
in ary project 1£ which expansive reactions within the coner=te
would be dangerous or other-ise undesir=ble,
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