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Thie report presents an account of research work,

recent geological reconmaiseance and recommendations for future

geological explovation in the S5Mi, areas held in South Austvalia

by Gem Exploration and Minerals 1Ltd. The veport is divided into
four sections:

i.
2,
3.
4.

Background research

Results of recent geclogleal reconnaissance
Proposed exploration plan

rocompmendations .,
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1.1

\ The mejor opal f£ields of Australis are located on the
marging of and within the Great Artesian Basin 4u warvine sediments,
fover Cretaceous in age.

, During middie to late Tertiary times & laterite profile
was developed over most of the Artesian Basin., The profile consists
of an firon-rich upper zone underlain by & pallid lsached zone which
vae formed by the leaching action of ground waters under humid,
tropical conditions. It 1s significant that opal deposits ave
alvays found within the pallid zone irrespective of the age of
the host sediment and alsc that opal has not been found in vocks
younger than mid-Tertiary. It is now accepted beyond doubt that
opal is & product of laterite profile formation.

At a1l opsl locmlities throughout Australis opel is
found in similar lithological sequences of nesrly horizontally
bedded strata within the laterite profile. In every case the host
rvock is & porous sandstone within the pallid zone vhich overliies an
impermeable claystone bed. In mest cases in precious opsl-bearing
areas the Tertiary sediments are thin or absent, possibly vhere
uplift has occurred since Tertiary times,
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1.2

Precious opal is formed in quiescent méetmm% m%:
by slow precipitation of silica~rich solutions. The ol
ﬁ@w@tab&tﬁy%al&m&tmaﬁm@wm;a
impermenble clay horizon. Shallow besin-like structures in the
overlying sandetone are particularly suitable for the formation of
precious opal and vhere there is ﬂwcmﬁmefmm“m
level during formation of the laterite profile, several horizons
of opal could develop.
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1.3

Considering the geology of the major opal deposits and

the sumpary of the formation of opal, the following facts emerge:

{1y Opal formation is always related to the formation of the
Tertiary laterite profile which extends from South
Australis through to H.8.M. and mma over the
entirve Aviesian m&a area. Notwithetanding the
under cond am of swm mmm mm;

(1) Frecious opal deposits appear to be controlled by a
conbination of three factors, namely (1) the depth of
the overlying Tertisry cover, (2) the presence of an
impernmeable vock horizon bensath the opal-bearing
sandstone layer, and (3) the presence of a basin or
dowowarp in the sandstone/claystone interface which
way or may not be associated with localised faulting.
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1.4

Opal was fivet discovered in thie srea in 1915, The
field liee along the Stuart Range, & locally promivent escarpment
about 150 feet high, which tremds in a northwesterly divection
forming the drainage divide between the Lake Eyve basin to the
east snd the sand plains to the west. Covber Pedy lies on the
min Adelaide - Alice Springs road, 170 miles north of Kingoonpa.
4 track rune east from Coober Pedy for 110 miles to the Port
Augusta - Alice Springs railway at Williem Creek.

The workinge cover an avea of 150 squave miles and
the opal host vock is 2 pisk te white sandstone, lesched duvring
the formation of the Tertiary laterite profile. Depressions in
the sandstone/claystone interface caused by minor faulting and
downwarping seem to be the chief control of opal hovizons in this
avea. All productive horisons are underlain by & stratigraphic
boundary between the host sandstone and an impervious claystone
or shale, The Tertiary laterite profile development in the avea
can be summarised thus:

Silevete {grey billy)

¥ottled zone of bleached
sediments with {ron-stained

vertical pipes 25¢
Host Bock Pale pink sandstone of the pallid 100°

zone

Grey Shale

Bee Pigure 1 for the occurremce of opal at Covber Pady.
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: Andemooka opal field is located 8 miles west of
mmtﬁggeiuhﬁrm, about 80 miles northesst of
. Pimba, the seavest railhead, and 191 milee Py road from Port

. | Augusta.

The opal borizon at Andamooks is & congloperate band
within the Cretacecus sandstone. The field is controlled by o
broad basin-like structure with localised faulting also contyolling
some opal-besring hovisons. The iwpermesble base controlling the
depth of opal formmtion 4 in this case bands of clay. The
iithology of the field van be suwmmyrised thoe:

Recent Recent sands & kaolinised sediments 5*
Unconforaity
Feolinised marive Cretaceous sediments n
Conglomerate with precious opal gn
gandy cley 14Y gv
Conglomerate up to 18 in. thick i e

Hegomoic Clay o 6%
“aatm m&” elay 1% g%
¥hite Faolin clay gt

Conglomerate 6%
Gypsifercus sapd |
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ivor staived conglomerate

"“sherpatone"” conglomerate

White kmoliniged clay
ypéun vein

Pink grey sandstone with boulders
and occasional precious opal

White kasolinised sandy clay
Black giliceous hematitic sandstone

By

Protevozois

Variable

Sew Pigure 1 for the cccurrence of opal at Andamocka,.
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Conglomerate bonds
7 with Opal

DEPTH IN FEETY
~
LOWER CRETACEOUS

DIAGRAMMATIC SECTION SHOWING OPAL
OCCURRENCE AT ANCAMOOKA

SECTION SHOWING OCCURRENCE OF OPAL AT ANDAMOOKA

STUART RANGE
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DIAGRAMMATIC SECTION SHOWING OPAL
OCCURRENCE AT COOBER PEDY

SECTION SHOWING OCCURRENCE OF OPAL AT COOBER PEDY

FIGURE 1




2.

poent geological studies in the Coober Pedy aves
fncluding m&m study of seveval of the major produc
has brought forwmrd the following considevstions:

At the 2-3ille which is possibly the most classic
ezample of opal formation and mining practics, the precious
epal level is above and within an iron-stained claystone which
1ies between two slightly different kaolinitic sandstones. The
opal level is generally horizontal but vevtical opal-and potch-
filled cvacke ave common., Thess evre termed “verticala™ and much
of the good opal is produced from these. At Olymple there are
several producing mines. In one of thess the opal is overlain
by a hard alunite band and in snother there is uno alunite sbove
the opal level. The latevite profile is particularly well
developed in this avea and further study could help in the under-
standing of the opal-forming process.

The Pendsnt Fleld is within the S.M.L. held by Gen
Bxploration., This f£ield i diffevent to¢ the others examined as
the opal is slluvial in vetuve probably vepresenting part of an
eroded laterite formation. All oceurrences are within three
feat of the surface.
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3.

Opal could exist at any place within the Tertiavy
isterite profile of the Arvtesian Hasin. However, aveas for
esplozation can bo narrowed down to those in vhich the wm
cover 18 this oy abagnt, and the Cretaceows yooks :
near the suriace,

%the &zmwmtmgmmmmm
previously carried out in the ares k@ the Hines
mt and on & yecent geolugical | ey ' £ b

&m&%&gmﬁ%w@i&m&mwm
photograph interpretaticn. It is fairly certain that the
mmmﬁstmmw@amﬁmmﬁ%
and this can be plotted from aerial photographe. Arses of
extensive sand cover can be sbandosed ap ﬁx a8 &k@ search for
rned; a8 it 19 dupracticabls to work within these
¢, This is an extension of g:em opin

It would be particularly beneficisl in these arsas
to be able to make use of coloured asrial photographs but these
are not available at the present time,
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3.2

Explozation methods such as electrical resistivity
Wmmmmwmmnmwmmmmh
beaving sandstone and the underlying Wﬁa strata. Becent
investigations by the Sowth Austyalian Mines Department at
larking Folly near Cocber Pedy indicate that this boundavy can
be mapped by correlation methods based on resistivity
peasurenents.,

4s the accuvacy of the vesistivity method is an
unknown gquantity and the results of the Mines Department suyvey
were not checked by drilling, further work sust be carvied out
to delineate the usefulness of this explovation method,

Brilling iz an essential adjunct to an explovation
programme. Initlally drilling should be carvied out to check
the xmit: of the resistivity survey of larkins Folly. Vertical
and horizontal drilling will be employed to seavch for precious
opal layers in avess considered as potential fields following
geological investigation.

3.4

Whilet other explovation wethods narvow the pros-
pective aveas down and detect the presence of probsble opale
bearing horizons because of the spasmodic and ervatic nature
of precious opal layers or ‘verticale' the ultimate tool in
the sesrch wmust be bulldozing. In this sy several carefully-
poaitioned costeans can vapidly locate any precious opal within
an ares and help bring 4 claim into full production.
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3.5

Explozation work will be caxyi
vhather there is any B
held under S.K.5L. by Gem Bapl
copper shows within both avens held Ey Gem g@imgm&
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4.1 & ﬁrﬁi% prograves shonld be carvied out over

rkine Folly to attempt to corvelate the Mine

The remits of the electrical vesistivity survey
earried out at Lavking ¥olly dndicated an interface at warying
depths below the surface. This interface was jntexpreted as
being the sandstone, claystone boundary which is the potch-
bearing level. o drillieg was done to check this. For the
method to have any mesning and to be of sny use in other arens
the originel test site must be dvilled and the accurscy of the
wethod checked geophysical results ave confiymed by
drilling this method could prove useful iz other aress, However
determining the potch-besring level {s not an indication of the
presence of precious opal and this vestricts the v sineas
this exploration method. Its waine, thevefore, appears to be
that large aveas of country cau be eploved mzaﬁm@ quickly
It is expected that vheve surveys indicat shaence of a poteh
layer interface, the aves can be discarded as 2 potential for
precious opal. Ouvce the potch layer is located Rurther ewplor-
atory work using amger drilling and costeaninz ie neceseary,

%




]

as- 0016

6.2 The Pondant ?i@i&a
to the surisce, can be readily swploved using
ehallow costeaning. Thiz 12 o proven £i01d which becsuse
opal 1z would readily lend i2sclf to belng

mer. 1Lt ie probable that workable claise

his svea within a relatively

whera the opal hovizen is close
& bulldozer for
: of

sl W&@é of tise.

ig i& g ’-n

ded that a %@ gmm and & 36%

sy m &s any ésﬁ%@ m é& the oet

instead of pobch, It must be o
sta sithough it is sclemtifically possi
level and the m of Ma it is consideved th
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