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BASALT DRPOSIT

E..i:ﬂ_s Highways and Local Govermment Departmest’
)

\ , ﬁuvino hamlt occursing three miles l!.e .E.
of Dergholm has been invastigated by drilling and
laboratory testing. Fleat and a single exposure
are woathered, but fresh basalt occura upier an
overburdsn of 5-20ft. (average 1L9ft.). Olivine

cgourysta and olivinserich Zanmoliths comprise

0% of, the reck; siderito, dolomite and

c&leito. 5=-15%; groundmwes. ginss and saegregated
&lass about 25%; 41ddingeite and other iron
wminerals, up to 15%; pyrozene and plagicclase
phenoerysts, mmmtmte. opal, and chalcedony
are minor conatitusnts; crystalline groundunss
conpriacs the remainder,

Twelve diapond driliholes have defined 312,000

cu,yd. of fresh basalt below 144,000 ou.yd. of mod-
erately weathered besalt and clay, los Angeles

abrasion values yangs 16-21; Sulphate Soundness
_dosses are 3.0 and 3.8, obtained frowm two sampies,
Lidmited petrographie dats suggest that secondary
clay and isoneoxide mingrals in the fresh dasalt
are not presant in sufficiont quantity to have an
adverse effeot on tho stability of paving surfeces, -
Purthaer work is recomwended befors a satisfactory
source of scrseninge oan be assured,

The Righways and Local Govegtmt;at Dspartmant roguire
@ source of screenings for bituminous surface traatment for
use in the Penola area of South &mtmﬁ.

Four deposits of basalt vare located along the
Clenelg RJ.vcz’m Victoria by Wighwiys Repartment gemennel and

assistance was rumesead of the m:ms Demrtmt to invastigate
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 their sultadility. A depesis oi:émbam 1#“‘# t&axgﬁnm(au
plaz 67-651) is also being investigated.

A preliminary inspsciion was sbde in March, 19@6 by
R.K. Johus (Supervising Geologist) und M.N. Hiern (Sanior
Geologlet) in company wWith Highunys Department porsonnel when
swo deposits were selscted for ~éaw3.eé m“tmtm Mt e
wpom describos m swog n}z the Parish of Roseneath, Invqm*ei-
gatlea of the other site (Section 42, Parish Dergholm) wae com-

pleted in April, 1967 and is described 4n a report by N.G. Mason
and R.K. ‘Tax-i}y&u. (Rept.ik.No. 6@/61 - unpubiished) .
\ Gaclogiocal mmt:l@atian af the Rosaneath site, inclu-
laing @ plane-table survey, was carries out %y .G, Migon and the
author b:-waeﬂr 13th Syvomber and 13t Decenber, 1966,
The deposit was drilled in two astages; auger drilling

with Proliine plant No. 90 totallod .33}5&. for 33 holes, the work
being chrried out on 15th snd 16th November, 1966, Diamond
drilling commenced on 19th ﬁmr&ih&r*, 5966 and was completed on
lst Mapch, 1967 “tﬁ;ﬁr- azuxms 12 h@léa fox & total of 432,914,

c The deposit 4&s on Sections 3' and &, Parish Roseneath,
County Follett, 3 u/:/ilat B.8.%. ef the townahip of Dergholia mm
is about 22 wiles e;m Bast of Penola (sae plan 67-831). 1t xua;
on. & platesu overleoking the Clenelg River. The land i3 privaw;\y
owmed; wo other information on mineral temure 4is known, such
matters hmrhxg boeen handled by the H‘i@%’w’?ysr and Local Government
Depagtmoent, A#cew is vis Jonss Bridge aml a treck following the

river, or vis a higher track that lesves the sain road absat 3%

road miles from Dergholm (seo plen (7-651), ' ¢

b -
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CEOLEGIC SETTING

Vithin ton miles of Derghiolm ths geological succession
is as followss

(Caidwell, ighl; Kemley, 1961; Henley et 81, 1965)

Sed%mmsy Rocks

\ Recens : Rfver elluvime &nd swlup
: - deposita, siliceous sand
shouts, clayey soils

\  Plicceno e taterite on rocks of all ages
Pliocene ' Borodong Sands Ferruginous sands, sandetoncs
s end grits
Biocenoe o
Nert 4 Glenelg Group. . .Polysoal usri sad 3.1mmom
Oltgocene iimoy morl )
Lowey |
Cretaceous= Ifarinc Group M;:n:; end foldspathic
Jurassic sandstones
\  Canbro- Glenelg River Indurated slates ami sandstoncs
Ordovician Complex
Igneous Bocks .
Bocene. Gider Volcanic Oldvine Daualt
Paste - Dergholm Grenite - Gramite -
Ordovician
Cambrion ‘ e Diabase

in ndditm/m to the "0lder Voloanioc" basaklt poted abovd,

basalts roferred %o as “Mewer Volcanic®, and of Pliocene to
Recent in age, oseur éxtensively in western Victoria.  Thuse do
not. gntczﬁp in the Dorgholm district, t‘-hq closast sxposure being
noar Colermine, 28 miles to the 'miﬁghmt. The basslt descrdbed,
in this report is egquated with the "0lder Volcanio® d;ivi;ézm,
aftor Benloy et @l,., 1965. }

 fhe stratigrephic rolations of the basalt are not

e

expnaaé at the site, and nong of the aimnﬂ-ﬁrm holes pPonoe

tratod the deposit fully., Ueathered &tgiuw@cua anG arenscoous
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rocks of a.achiseese nature are »Wmd in & gully to tho 8.h.
m’\ the dsposit: these iwm mapped Ly Chldwaell as oguivalonts
of tho Glemolg River Complex. They @o pot constituto a A:ﬁﬁ\fyﬁﬁa
of mﬂé‘:—mﬂn&. Lone of the post (lenelg River Comploz socks
oxop out 8t the site, Lut soms of the drill holes (m,t:; & 9)

intorvected pockots of u?n-uxm within the sodil horizon,

BITD GUOLOGY

The sfite investigated 4s .(m e small plateau about
1506, obove the Glm‘lg‘.ﬁiv'ar‘ which insfl"bpe-s.-,.,_ tovards tho
rdver ‘a\b abont 5°, The only exposuce on the sito io & emall
outorod of weathersd basals, In addition, thore arc soveral
arcas of porsistent flost, but they do not mark the Limit of
hard basalt at depth as dazﬁéa by the drilling, The basalt |
was|fully penetratod in drilling, but in two holos (GRD 11 & 12)
highly woathiered baselt was found mdwrly%ng Lrash basalt,
suggesting that the deposit may be 3 composite ﬂw or a adxgle
fl.{;t;f with lobes, |

Fresh b:sne is soon only 4o drill coro Gnd 319 &
perphiyritio rock with 8 dark grey to pear black glassy gevumde
mg. Chenocrysts of olivine and xeno:liths of olivine-rich
porido eite are pale green in coloury i? pisces thesoe show
siight utcmti&n. Other sections of eon show ciore heavily
weathered rock, bLoth in the phanocrysts and the mmﬁaw. ’ ey
the drillecore four olasses of rouk have been. racognised, basod
on the m@a of woathering,

«eeo Pecomposed basalt - completsly weathered to clay

esss Highly to modorataly woathered basalt - rock weathored
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" to such an ‘xtmt that a-mc’h dinmeter coim ean
R\ be broken readily Ly hand; olivine orystals com-
pletely weathered to goethite and clays. |
oo .: Hoderately weathered baui;t = 2einch diameter core
’ capnot usually be broken by nund;‘ olivine crystals
at least partly weathersd to goethite; 7 |
seee Frosh to sliglitl:\‘y %ww‘:thérod basalt - groundmesgs dagk
grey, oldvine cryatals fresh: or anly slightly
u&ﬁcmﬁg only ms class constitutos a eource of
. ‘bitumen screenings.,
These variations are illustrated m selected photographe of
\ arixl core (Pigs. ) & 2).

The.cross-sections on the accompanying plan (67-650)
show the subsurfuce distribution of the recognised basalt
types. 4 mass of slightly wnqme@.d to frash basalt ococurs
near the boundary of Ssctioms 3 and 4 and its extent 1s shown
on the surface plsn. It resches & saximws thickness of 40ft,
in drillhole GED 11, The lens of frash dasalt passce laterally

and vertically into more weathored rock, and the possibility of

- m e

higbly weathered patches ocourring within the unweathered Zone
is resl and ahonld/be farther investigated,
The basalt 4s extsnsively joinét ss shown by the
fracturs logs in the accompanying bore logs (Appendix 1IX).
No ;t_ntiétim work hus Dean done, but t{fxarc‘- appear to be tvwo
groups of J‘o‘:’t,n'es.:-- :
(1) planar ques. lying &t O - ,aa‘:" te the ho'r;i_zox;tm.
,oftaen s‘uiad with a few um of clay, ‘
(2) 3&&5 at »365& - 900 to ‘the horizontsl - the very
steep variety hnvms u'rvg\xl&r surfaces coated \;‘ith
white to pale gresn wminerals, and often with a. £ilm

- of yellow clay. It ia';pcsgxblc that these hmp-nnmld&
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Fig. 1 core from diamend drillhele GRD) showing sainly
highly weathered basalt. Soale | in, = Ife.
N\ C 16926

Fig. 2 Core from diamond drillhole GRD 12 showing all degrees
of weathering - clay at top and bottom, fresh basalt
in the middle, Scale 1 in, = Ifs,

NIC \6a27
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‘Joints repreosent :aoinmg Jointing which cbmonly'

A\ devalops during the cocling of lava shests,

o Petrographic work carried out by the Australian Mine
, eral _QWQXnﬁmm't Laberatories included the examiation of sik
thinegections ;’or the purpose of :!:d.cnﬁﬂ‘yiu’ cesrtain wminaerals
\' and determining their ‘&btmma. The mpm'ta are presanted in
Appondix X, ] »(mmi. Reports WPI478-67, MP2S63-67, m’k&a-éé) .

\ Tho elivine phenmoorysts reange in.size from & fraction
of & am to about 5 mm. Unweathered they are pale green in
¢olour, but _ev;n in fresh-lvcking reck the grain boundaries

N oare often altered to the brovpishered, iron-oxide mineral
1ddingeite., Thereo is & leck vo.f' orystal outline, the larger
phanoorysts being difficult to dissinguieh from smaller olivine-
rick .zm.:..ztm. which reach & maximms width of 5 os., but are
usually 4n the rengs 0.5 - 2.0 om. One xenolith hae been
wioroscopically 'idmizifisd' 68 an erﬁhovymxmu poridotite (sea
AHBEL»ropart‘EPL&7ﬁiﬁ7,.Ayrﬁﬂﬂix X). )

Lasides olivine, thare ars pheanocrysts of augite and
plagioclase, but these constitute only & fow percent of the totsl
rock, whercas crystalline olivine comprises 10 - lssi of the totel,

m dari gtcan volosnic glass é(ﬁcurs as irregular
bulbous segregations 0.3 - 2.0 ¢m across., In this form, ”Mp

| _conatitutes about 5% of the total ruck, br;t& the dark grey grounde

waAss 8l30 contains consfdesble emounts - wup to abomt 235 ~ of

glass, {this form .. being identifiabls only only under the

" micrescope, .
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In‘ most sections of -unﬁnaﬁmna coi's there are cone
spix&mua segregations of white to pele groer minerals making
up 5 - 15% of the total rock, Those minerels Are gecondary,
:h\ that they hl‘kﬁm'famcﬁ after Ché original malten lava had
splidified, They ave condentreted in open Joints where they
ARy mch e thickness of & .fw. B, OF in §aszex.u. wh&aﬁ are &

‘ fow mm wide. To the nskod eye the minerals “nw»arr BmoxpRous
| their hardness varies from abast 3 to 8, _?ctmgﬁphin and Xerey
analysis has shown that they conaist of siderits with minor
dolowite snd caloite. Goethite and minor ehsicedony, cpal,
?mwmﬂuﬁn&ta. and nickel serpentine also oscur is Jjoints
and vosicles. | .
The secandery minorals were pmbnbxy formed in twd
ways, The final ﬁftamﬁﬁ& of the 1tguid molt was protably
a hot £fluld, uh:leh. Leing under considerable pressure, migrated
through the rock, Op reaching an opening auén &8 & jJoint ov a
vua{icin; the prossure nnd perhaps towperature droppaed sufficiently !
for carbonates and silica to be dﬁpﬂatt‘tﬁ: It ie also idkely
thot euch hydrotherwsl fluids attacked the early formed olivine <
crystale, prod’m.c;in/& the r&ﬁ&i&h aMem-. vhiaoli, on subseguont
pxposure $o growndwster and air, weathered to the ysllow-brown }
iren-oxide mineral e‘eomua; Some of the olivine has also |
altemd/gga minersls mx;mrmamw end serpentine, |
| | { ¢
PHYSICAL PROPERTINS L

In recent literature dealing with highway construc-
tion auch cﬁm_kaiz has bean placed on the effocts that secondary
winorals have on the stability of rowds. These studies have



usually fsuwaa failure of hi@wayu cmstmata& fwm oatordal |

whi\eh qppuargd sound in hand speciwons., In oach casc tho trmabxo

was traced to the presence of unstable secondary minerals which
broke down aoun after the mﬁs were oponed to traffic,
.8cott (1933) enmm the reasons. for fodlums at 139

lecnl:l.tios on basnlt—pavaﬁ high¥dys in tho Stato of @re{;on.

U.S5.4, He found that within the «f inch size-grading of bgrregate

- the anount of sscondary wminérale was important. Ue comcluded

that
. (1) tho worst of compieto faslures had rock with morc tham
N 354 secondary minerails .
\

(2) wock with 20 - 35% secondary minerels produced bordere
' 11':10 results | _
(3) rock with less than 207 sscondary mmms produced
' 1ittle adverse sffeot
© According to Gcott, baso or oiling aggregates fasl
in two ways, llost cummon is the dissolution or duineogmeim
of fines containing scoandary minerals; lgas commonly, badly
altored rock 16 subject to crushing by wheol-load Prassuroc.
Fiold evidence iuggeats that water present in base matorial,
either as amml ;istnm in the aggregute or derived {rom mm.
renoves the finest M&e&o& £ron tho aggrepate, hiec allows
the remaining h?mmnic clay f:lmvs; to attract nore water,
thus c&u@sning MtMr breakdown. Within o short $ime, this -
praocass of progrosaivo disselution produces ciay pockots, and
tlhe kneeding sot up by whool-loading fmm allowa ttm surfaco
8o collapso, | | '
$%m bmmm‘ -occmz-é in o0il :mta and pavenonts,

Hodaturae present within ¢r on a picco of aggra&aees tonds to causo

e ——————

e ———————— ————————— —



mmx-:lamtim in or neix the swm@a. | The tomﬁ.on of gven &

mimxu £film nf élay between. the wrfuea of tha ook and uht asphali
’hm«m- deatmys em eehan:&an hawm ﬁh@ two at mu ._-.pmeo,. A pre.

wmaivc famtiou of such & filwn s00n produces mu&h wemmtion

to allow for ﬂ:a SNy mladmng of &ueh & plece by pnsing tamffL¢
Hath tho mw facts An maﬂ, m Australian m.nomx

nwalopmmt Laboratories (?amm.) were daked to provide mm deta

Ao

onthe sscondary minerals in the Rosmatn baeait. Results of this

work are diwuaeﬁ in éha rauam soaes.nn. &nd thc AMDEL réports

———

are ammma in mx.x m !@pmm I.

\

\ To detormine the suitability of the ook Yoz use as
rod as‘-gmsaéé. various tnh wore mrfomd. Drill=cores were
subtmitted to the Highways and Locsl Gevernment Laboratories for
routine phyeical teszting, AMDEL émﬂa&a& several ﬁhin seaticns
in order to determine the amount of Darmful swan&lrymnaMat.

Tho mﬁwya taboratories carried out tha following
testss Los Angles abrasion (Pig. 3), Sulpliste Soundpess (Fig. 3)

and the detsmmination of Sail ﬂamtmtn (Pige. 4, 5 & 6).

Hole; Tootage Los Sulpl te _ )
it |  Angles] = Soundmess <
o sl 3.0
2 P=52.p w7 I 9.8
3 8-30.b 19 | i -

6 0-30 iy -
7 SR | e : -
& H-26 18 -

. 9] Bblps 18 - .,’
io L - ‘

u | osese 16 -

12 - N | -

Fig, 3 results of Los %ngeles and ‘Sulphate Soundness tests on
+4 inch and -3 +3/8 inch fractions respectively.

|

— e e —— e 2



Although the sulphate-soundness losses are low, the

ré\tsulta should be viewed with caution, Pirstly, there 46 cone

siderable doubt about the uaét\xlng-su of the test itself (o.g.

NcLaughlin et al. in Feods et al. 19603 Clelilend, 1967). Seconde

iys 4in the prasent investigation the cors was testsd from tWo

boles only.

)

J

In the following tables, the Sodl Constants, cone-

efoting of Liquid Limit, Plastic Limi¢, Plasticity Index and

tAnsar Shrinkage, &re presented for material passing 36 meah,

AN ‘
_ , 7 |
\ Hole {Footage Edquid |Plastic Plasticity [Linear Romarks |
| e idmit | Limit | Index  Shrinke
- | . : age |
1 | 3. 60 28 32 15.7 |ciay |
39-47 &b - 29 33 16.6 |Clay
Qw 68 26 42 19.2 Clay
e 72 27 hs | 22.0 S04l and Clay
8 8- 4 5 16 25 14,7 |Pe pisolitos
and weatheraed
basalt
9 Qe 8 46 23 23 | 12.1 Yo pisolitos
- &nd clay
13 0= 3 49 19 30 16,6 |Sodd
) o i
Fig. 81 BSoil Constunts for overburden |
{
|
fiole | vootage |Liquid | Plestic Piasticity |Linear Degree oF
GRD Mottt | liomit Index Shrink- | Veathering ‘
- J 8go ' |
2 g-52.9| =20 18 2 1.0 Juoeinly £resh
bhigh - i
5 0-30.5] 26 21 5 2.7 moderato :
6 0-30.0f 25 21 4 1.9 moderste to
: high

L.A, abrasion tosts

Fig. 53 Soil Constants for basalt fincs resulting frow
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.»;%1@ Eﬁ@m@é Ls.qmt& Mastm x»mammy Lxxmar zxéama of
GED- Edmit Linit Andox Shpfnlse - ?featz:erim}
e — : — age, . /
3 eoe30.2 43 27 -16 7.8 coe arave
5  ©=30,5 47 28 a3 1.1
6 ©=30.6 33 a3 10 .9

% ) ¢ Seil constants for basals in .ﬁhé - in, ,ﬁ’moﬁ:iem'

In Pig. & the results vepresent the soft ovorburden
of soil and completely weabhered basalt; similar matorinl was
. Antorsectod in liofe 1 ova# the intorvail 35-47f¢, Thio patorial
ie unlikely to be of use in rond constyuation, The coro usod for
rc\mﬁ,m in i?é.sureu 3 & 6 19 mainly pederately wsathored Bosaldt
N which miy bo usable as base or sub-basc courwe. Coro £yon bores }
\ 3, 5 & 6 vas spiit into tws frections of 3‘3182. Tho + fraction
who -nsm; for 'the Los Angeles test {see Fig. 3) end t;m wsgax;&
conotants wore obtalnod from the resulting fines (§p V. 8 9) « The
«~¢ fraction of the original satorial was used to provide anoghor

sot of sedl censtants (Pig. 6). SCecgaring the two ascts of

rosults in Mge. 5 & 6, 4t way be doduced that naturally
wvoathored basalt has o groater olay content than the finds
calloctod frem tho Los Angoios avidedon tvat,

threc thin-sections .uem propared o variaus samzm
of the fraeah to skightly weathopod basalt and tho amounts of
socondary minerals were estimatod weing pointe-counting and *
iine-intograting. Fig. 7 is 8 sumamry of AMUBL Report 1phhae-68, |

vhich ie apponded, The diuta obtained cnmot bo regarde
—Tfa—//smg,//

sl pepresontative becdusc of tho low muber of sumplos.
Howover, it at least gives on iodicotion of the engincoring
propertios of the basals.

o —
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« 13 = o

~

d4adingssto © carbunates $ totel O glass Report
& secondary : No.
Aron oxido : e SATIOTELS ,

- Remerks

2386, 0-0.6

9 R08,.5¢¢,

oresent  presant  5e7.3 12 pikThe67
e prosa aiae $lanes

(Vioual
wstim, )

9.2e10.0 . 1AhR-68
2.8 7.2 |  phb2-68

3.7-8.5 26,529 MPUAZ-65

gardonate ares
14dingsitised

araa

Pig. 7 Results of potrographic snslysis of basalt from the Rosenaath aite
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,’\ Clays, including Taicikel serpentinito &nd wbnt
worillonite (identified by Xeray snalysis), form & very emall
volme M;‘ the total rock, However, svem in a reok thnt lodkse
frash in. band-specimen, there can Lo patches of altered olivimes
where the amoumt of iddingsite iz as hmra;m 12.5%.

Tho 1imited datd therefore suggests thas bammful
 ‘olay snd iron-oxide sinerals are within the toleareble iimit of
20% set by Sestt (op. cit).

* The mt of carbenato ¢an Lo fairly high (e.zm. L4%
a;; one section), but is net %hcmmz o preaent & wajor threat,
It ddssolves in water only slowly, does net awell and is not
nydrophylidc,, |

The pommt&ge; af eh;;s a8 given 48 very high. Acgose
ding to some writers (c.s. Kym@ar, 1964) parlagonite (aatw-rﬁ,uh
voleandio gisss) fa w mmx eamﬁtmt Racause 3t devitrifies
Quickly, However, the xhas in all zm M.z Mucmi@ma
chaerved is Wm not palogonite, and, furtherwora, does
not show any alteration. (AMOEL Report HDUS2-68; of. mmsm,
whiech apparently fomﬁ at about the same time Lut his xim&ﬂ-»
cantly altersd to goethite). The gluss seems to be sound |
chemsoslly, judging by the lack of altsration, but under lepact
#ill shatter more easily than crystaiiice muterial,

TE : 3

+ . RSN
PAPE R ST N,
2D R S
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RESULTS OF DRILLIKG AMD RUSERVES

The purpose of the augsr drilling with the Froline
plant was two-fold: firetly, to ’*;"inﬂ an sren underlain by solid.

basalty socondly to detegrmine -the depth of ovarburdem, The

resulits were not ugtirexy sotisfactery; &s the drill stopped



be ust. Sor caucplo,

in z:satamx ‘tob wektlwred Lor GoEN
ougor drill hole GUT indicdted an overtiuxden thiciness of
m., wheozcas diamvnd-drilling as*e- ‘ﬁtﬁ- s8mo point (Hole mmé),\
cncountorsd fresl Lasut at 9.586, Dapths of overburdesn indie
catod by @;!w sugor arill (pian 67-6%50) are thus less than truo
depthae,. ' /
Thirty-threo ughr holes were drilled on & 250Ct.
. é:ﬂ'«ié. The thickness of awmnr&m s¢ obtained mngm £ron
1« 200t. with én averago ot 7 - 825, (ef. on averago of

weathered

11,986, slugitly’ to Sresh basalt, s cbtaized from diamund
\tazmnms at the site). | |
\ The auger drilling disclosed an sres of least overs
burdan. nn\ir the boundary of Sectione 3 & 4., Using & 200F¢.

crid, waezfa ddagand deddd w&@ wers put dowhn to & total

depth of G52.9f¢, Deppito the poor uature of part of the rodk,

903 of the covo was recovered.

 Reserves have Leen calculated for. the frash to
slightly westhered Liassals ﬁmy are based entirely on ::m&nm—
pent of crvsse~sections which in tlmsoxvea arg an intorpelation

6f the

x‘eaults‘ Twoe assumptions havoe baon
cinde in tha aaluul;tionsg (l) mfz usable basalt ie e:oxwimm
botween holes; (2) that 1t 4o uwwoconomical to work & scan
legs then 10ft. thick, fThe first sasswpiion dhould be ckﬁa&ed
by msﬁmﬁm or Hfurther dmum MW@.@ the esismngzmlw,
as the weathering pattern withdn bagaits is unpredictadie,
As @ consequence of the second assunption, Jnly uﬂh‘lé *'fbnmx,..u
thicker than 10ft, hos baen inciuded fn the caloulations(
&mm the 10ft. uepaeh shown on plan 67-650 therw
are 912,000 ca, ydé. of frash ta asl:l@tly woathiasd basald gvene
1ain by 97,000 cu, yds. of soil, clay and highly woathored baselt,
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e latter contsining mo usamm. in addition, bores &,
5, § and 12 intersected moderately woathersd basait bofowe
Mmatﬁrm fresh rock, Thero are 3&7 »C0D cuy 3?*%1#‘ of ghis
catorsal vithin the defincd ares; its properties aro.ehows
in tho logs, ini tho loa Augelss tests (¥ig. 3) emd in tho,
&M @m&n‘&’a (Syig. 6). I¢ 4s thought thas the waterisl 1&
muﬁ&aﬁle for bitumen sordenings.

¢n the basis of cimwond gy ovorburden plus
oodorately woathered zock over the 4rea svailable for guarry-
inc mn@;ea in depth £row $ - 102&. and sverages 11.9f4, On

ﬂm/bnas.a tho. everage thickness of quarrinble dasalt is 27.3%¢,

'y SUDARY AND COUSIESIONS

(1) Dssalt emmm 0 varying dsgrocs underlios the ayen
studied, |

(2} Draliing onk ‘26(;4‘*;:, grid shows & zone of ;i’:msls to
.slighi:iy wenthorad basalt which 4e calculated to mﬁaﬁn
over 300,000 cu, yds, in & Iayer elai*ia. thick, This
passes both laterelly and wrt&éaiiy into highly

(3) Lesacs 4n the los ingeles Abresion test and the Sulphato
Saundiisss test are within the enge genorally m.cezpwfz__.
for bitxmn scroenings. 1

(3) ?qtmz;mc investigation has mva:aszm ths prasenco of

oy Work sugsests thuat

socondary winsrals,
thoso aro agt in sufficient quantity to bo hamfui,
{(5) Purther investigation is recom endod to

T &, prove continuity of hard rock within the arca
Uy cesseaning or furtber Szillingg
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b, obtain mere mymsmmt:wo eamples fnr aaesmm

‘sffecta af socondary winersls on yock pmperﬂ,ea.
Petrogrephic invastigation of laboratory-crusbhed
ssaples from o, (sbove) should provide suitable
' matoriat,
/
[
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Haud Smummi ’ ‘ ' '
A blackk porphyritic mck. em:taminu phmocwsts

_»uf olivine, and senoliths, set in an aphemitioc gmm@m.

\

Thin Sooctions
A vimx estimeta of m eantﬁit:tmau &ives the

following:
Ql&vixm 25
linopyroxene (titonsugite) 37
: Pilagioclase 16
‘., ‘carbonate (not ealoite) P

Opagques ' 3

Glass (brows basmitic) i2

Olivine occurs as phenoerysts canging in siso Lrow

\\

5 wm to 0.0 mm, The crystal form is mnmz& well 4‘1&19?#&.}
€linepyroxens phenoerysis are £are, and have an average size
of 0.3 um. Zomed titAnaugite ie the dumiuvant pyrozeme, A few
crystals of a colourless clinopyroxens (7, atgite) cocur as
mmmmm:yatc.'/'@uma plagioclase, though genorally canfined
w the groundusds as laths 0,09 sm in length, &re found as very
rare phanocrysts 0.3 we in' smé. znd these are strongly zonad,
The mm“ s ecuwuﬁ mdinly of small gresuies

of Msmu&&te 0.0k sm in size, feldephy laths, &nd oetahedre
of an opaque winersl 0.03 mm in size. Devitrified g;aag is
prasent, | |

. late stage activity is evident by the sdundarice of

carbonate (Tsiderite), which sometimes veplacss olivine,
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Epecial Festurase ‘ e
The Xenolish fo an amgwymxm&«mﬁ&%m% m

a.zic{fgm o2 oidvine .sxsﬁ, erthopyroxeane 468, olinspyroxene 5%,
spinel 5;’» A quBrts Xenodryst also eveurs, surromded by a
roaction m of olessly packed prisms of pyroxane enciosed in
glass. |

Hastorys - | .
Xmeous. with 1&%@ stage deuterio activity, somise

ﬁnw& mu!ﬁng in replacesient of olivine,

! - RBPORT waséga&y

Ma&tﬁmn
\ Glenelg River Area, Victoria

Rock Name: »

Hand Spaecimens
Black, finwmm, mm :!.mfus rock coptaining

~

nmerous steondsry minerals and ﬁhmmyaﬂ.
Thin Secticn: .
All rocks are elivine hesalts containimg uwp to 204

brown glass end ranging in texture from intersertal (glase
interstitial} to hyalo-ophitic (giass groumdmass). Ocoasfomal
phenocrysts of olidvine and ;;»y;mima are present but usuvally
the fopser A8 in & very altered conddtion. Alterstion preducts
incliudse o yﬁmws-mm sorpontinoelike mineral, a grasg-grosn
mineral of eimilar form and carbovites (mainly sidertie and |
caloits). Some larger grains alsc acc altered to & Light. -
&reen clay (?mnmmun&zta) ninersl and sccopdary opei is
also present, . | |
Opal ft\rbnmtas. goothite a?‘aafﬂ clay wminherais are very

common in cavities. The rock containg spproximately 10 to

-

4



158 of these -MIW winerals, *x‘!m x‘aak frogment in

{ ﬁ:éQ,gIazs (P1BL/67) consists of ‘elivine, clincpyroxens, snd
dark yellow-brown coloured ‘ysmnax., Carbonate and aéwmﬁmo
alteration (in olivine) are both present im this Cfragment of

poridetite,

The slterstion products of olivine (clay and serpems

tine) will be the moet troublospwe AL the rock materinl is to be

 used ;ms\ rad metal, These mincrals are likely to break down. or
| shanyye *!;huir ﬁmmiml form with wetting axd drying =8 well as
with herting snd gsoeling. |

\ Other secondary minerals, although wore atable are
stidd mﬁuﬁ!‘uﬁhu. Apart from affecting the atrength of the
ook they could be affected by roactive groundwater in wet
regione,

The glais content of the roek itsalf, becsuse of s
petastable form 43 iiable to altor wore quickly tham other
coxponenta, zs'sexwm; thie altoration weuld take some time
and it would probably be the brittleness of the glass which
would be more of 4 probles cspecinlly with strength propertisa,
Standard sulphate sowvingss tosts, Los ingeles abiiison tests
and strength tésts should be carried out for mors guantitative

informution en the rock properties,

Tdentification of various primary Bnd Sscondary
minsrals was chrried cut by S-ray diffrection, i

The minerals in Table i were preseant in the basalt.
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PADLE 1y HINERALS FRON TIEES TAGALT CORDS

ﬁm»e ‘i)mpt&x B e _
 Hole  Pest ; mmx“
i B 22 {;u“y miﬂamlm hu
o ‘ apherules in glass - sid
. brown altéred mincral %@hammst) - plivine
green (coure) minezel in cavity - 2014 ee;ggggg&m
VRITE {rin) wminoral 4in cavity - ...mm
8 26 - gimssy nminoral « glaass
' - sxahemha in gl&m - &M am:t nanzz ss.gg _gto
vl A L Gnoa = St
’ ' - l&;;m: wd)m rystoliine gghmamﬂs - o
\- aull groen (ﬁn} tdneral 1n CaVity - &iu‘egﬁo
" white (core) mineral in cavity - dolomito
& 13 white (rim) mineral in cevity - gigerito
! groen ogra) minoral in cavity - umontmorilionito
‘o o £2048) brown noodies - galeite
' brown botryoidal growehs (rim) in ws.t:y mﬁx_ﬂ,___ﬂ
N\ white (core) mincwal in cavity « U4 so:

’ \\33«3}? mm Botryoidal pgrowths « geethito '
9 2837  (See TH19180)

3] hi'te ) white adneral in cavity - W _ ) _ ;

N m&n—b&acﬂk socondary mnoml - rillenite
an gresn surface st o :

o TE1D181 T519182)

iz | 37.5 | glessy mineial « glass
c@hemﬁwm - gidarite

HE

i
!

REPORT 1urhi2e68

voth point counting amd intograting etago woethods éom ,
savricd out on this acople, Bomoe veriation in the rosulss :
could be stetistieal error or an error incurrod by ono oF tho |
othor mothed,

‘rim :*am:}.ts sros | | ) | :

1. mtegmtmg ‘stoge (dﬁ m] 5% -aawnéary"mnomxa

(emr vmceméam but 9mbah1y a8 good as 900 points)

2. Point eamt&np (600 points)s 7.57 sccomtesy minoralo

(error 2 g‘;‘i | ' {nearly 1/3 of which
48 olay)
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: 3. Podxit counting (1000 podnss)s 7.20 samw pineralo
\ " (error 2 23). (nenrly 1/3 of wnich ds
- clay

Socapdary cingvals are elay, carbepate and iren oxides.

Point sounting Gad intograting tage mensurenonts wWoro
; .
a&sa carried sut on thie ?mie. The results ang

1. Integrating Gtage (46 ws)e 8.37 socondary cdnozals
2578 class

2, Integmeing ﬂﬁm@ (60 mm): 6.67 secondary winorals
295 glmss

A 3. FPoint wtmtms (%00 points). 3.6&75 secondory rinoralo
| 5% glace
563462, rodo Gl 52,088,
The mﬁ’maﬁva index of the wilegnic glass in sorplo

::»363/67 (ﬁazr,.. hags,) vas 1.555 to 1,56,
socording to Villians, Turner and Gilbort’ to Y of
polagonite is usually much Acse than 1.9% and thot of whydroted
glasses mugh highor than 1.3% (p. 59). ‘
 Tho glass in this rok, and indecd dn Akl ﬁhm pochinns
oxopined, is mmaltercd and therefore the RY of 1,56 15 in order
whon 4t 4s considerod that the grephe en p. 26 aro for Gloss

saplos while theso vocks aro corposed of glass and orystaio.

At corystals form, the residual gloss bedones coro acid (morosl 8

aseforentintion) ard tius the I obsorved in thia caso io jJewer
" thown would be oxpasted for o rock complotoly mado up of untydrated,
glass,

Thorefere the gines is pot thought to Lo palagonite.

”

e

) m.mm. o,, TURNER, P.J,.; @ILDBRET, C.M., 1958, @otmmaphy
7, Proomsn and fo., San. Prapedsco. ph. 28, 39.



shows & claar colour difference hutwessn the redwbrovitegrey

iditingsite areas dnd ths "norsal® grey carbenste areas,
1919739 fiow Hole 2 at 42€t. axhibitod this 4ame distimct
difference kotwesn sltered ~0i£v£m arcas and unaltered areas
Am%- because the -uwmt&iéxl i1s to green serpextine or clay
winerals it As not es m@ily m»mwmm (33 band spocimen)
as the rod 1&%&%@ uit&mtﬂ.on.
\ . ﬁ@%a&- mmtimg was MM«%‘“ out on seleoted &maﬂ ot
. TS19179 so that the idetngal tomrich avens could be compared with
the earbmt&—rﬁch BPORR., | |
Thies counts of 560 mm%a eadh on tho sagbonato arets
gnver |
1. 9.6% clays; 14% cmw
2, ©f clays; 14 carbonate

3. 0% clays;  9.2% carbumate
(&verage 123% cardonatos emx he 25)

A point count of 500 points on tm
S ’ -

1. gh%e 7.2% carbonate; 12.5% tddingsite.
?@mrzgr;é) 725 $ .

comments

Carbonates, although olassed as beeonﬁm-y minerale; are
not @s deleterious in road aggregate as slaye, aammm@,
iddingsite &m; the like béchuse :mf mw nmore seabz.-q' Mwi :
and physiéal maturs. Iﬁww&w. the fact that they are gecondary
infers that-the rock must be ’ﬂ';dktr.- physically, then any reck

mot maaa.nins thess minerais,
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4s far as con be ascertained the results obiained from
point counting end from integrating stage wedsurements are
both of ‘tl;s mma order of sccuracy but, as iittle is known-
of the statistice of iine intograting, it is probuably beat to
use 'pgint-aﬁ@‘&iﬂﬁf rosulth, Huoh werk nas been dono on this

. aspect and errors can be quoted on values given.

——

‘e

AN
[}



APPENDIX IX

*y
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BASALT QUARRY.

DEPARTMENT OF MINES — SOUTH AUSTRALIA

SECTIONS,
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PARISH ROSENEATH

3. %4
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SERIAL No &73 /67
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