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During the period covered by this Report, Exoil Pty. Ltd, conducted
a geological reconnaissance of the Woomera-Maralinga Area. This
survey was under the direction of the Company's field geologist Mr. K.G.
McKenzie who.prepared a Report + "A Geological Reconnaissance of
. the Woomera-Maralinga Area' dated November 18, 1959, :

A cbpy of the*abovementioned Report is attached and we request that
it be read as forming the geological content of this Report No. 2.

EXOIL PTY. LTD.

s .
. December 14, 1959. -
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A GEOLOGICAL RECONNAISSANCE OF THE
WOOMERA - MARALINGA AREA, .
- by
. ) . , ' K .G. McKenzie
B :;' . » S ' Geologlst

5 " - EXOIL PIY. 11D,

dated 18th November, 1959,
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. INTRODUCTION ' o P 006

- The Company concession in South Australia covers 85,776 sq. miles .

and ie containéd by the W.A./S.A. ‘border from 27%s Lat., south to the coast,
by027 S Lat, to the north, and by 134°E Long. to the east as far south as
30°S Lat., where ‘the concession’ boundary veers 'south-west to the coast
avoiding basement’ rocks which outcrop from north of wynbring Rocks to:
Fowler's Bay._ R
- The area is divided into two sedimentary baSins:- the Eucla
Basin and the Officer Basin.,”

. 0f these the Eucla Basin has beén deséribed - and. its stratigraphy
(in the western portion) published. .The Company's Eyre No,1 well, 15 miles .
south of. Madura, W,A.y will test the moet prospective thickness known from
this basin and a full .report will follow the completion of this well,
There is little further reference to the Eucla Ba81n in this report, except
by way of comment on. its northern margins, :

The presence of the Officer Basin to the north of Emu Field was
suggested by regional gravity and aerial magnetometer surveys carried out
by the Bureau of Mineral Resources, Geology and Geophysics, in 1956 and 1958
respectively, = The sedimentary thickness in this Basin was estimated as

- being greater than 2000*, possibly as much as 10, 000', Some confirmation

- of this thickness has been reported by R.C. Sprigg who measured 5000' in
an Ordovician (?) sandstone formation exposed eleng the northern margin of
the Baein.' .

‘A preliminary reconnaissance of the Officer Basin was planned,
and an exploration party comprising the author as geologist-party chief,
a driver mechanic and cook, duly set out, The party was equipped with
an International ASY 120 4 wheel drive vehicle and trailer and was in
dontact with Woomera Radio via an M51A model Traeger transceiver,

The area of interest lies Within the Woomera and Maralinga

) prohibited areas, and slso within the Aboriginal Reserve. To the north

!

access is by road through another prohibited area, the Ernabella Mission.

Permission to enter the Woomera and Maralinga areas was applied
for, and obtained at the commencement of the recce, - Permission to enter
" Ernabella Mission was contingent upon permission to enter the Aboriginal
Reserve which vas - forthcoming only after a delay of eeverel weeks.

. Accordingly the Woomera and Maralinga areas were first
investigated, and finally, permission having been obtained from the S. A,
Aborigines Department, a rapid traverse was made through the Aboriginal
Reserve, - - .. . : co ’
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Over a twenty-seven day period the party coversd 4000 mlles,
mostly over gravelled roads and sandy tracks,

Puel dumps were ‘eéstablished at- Watson and Kingoonya, and the;" ’
fuel then ferried,‘where needed, into the Marallnga and Woomera’ areas
respectively ‘ :

. The vehicle had a twenty four gallon water tank and also carried
a 44 gallon water drum,’ s0 that fresh water was never & problem.

- The reconnaissance ended at WOomera on’ October let, 1959, and
“%he party emplaned fo: Adelaide,



“on the nature of the basin profile sub-surfece.

RECOMMEND_ATIONS
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The rapid reconnaissance emphasised the need for further
exploration in the area before a qualitatzve evaluation of the concession's
possibilities could be made.l‘f

At this stage, therefore, it is recommended that a further, more
detailed, surface geological survey be made of the’ area, i possible in ‘

"~ conjunction’ with gravity traverses on’'a sub-regional ‘scalé, = The gravity

work will prov1de valuable surface survey data’ in additlon to 1nformatlon
The primary objectlve of further geological work would be to

carefully map the prospective reservoir formationy A secondary objective
would be to 'dsvadlop thé surface geology in the rentiof the area. by traverses

‘along the- gravity lines’,

Thess projeeted surveys will' need to be carefully planned with

;especial emphasis on the supply of fuel, food &nd water?

The terrain is very difficult and cannot be traversed in B
standard vehicles? ‘T4 is recommended,’ therefore, that Landrovers are‘
used throughout the operation. . '

The cost of maintalnzng such a combined operatlon in the field,
under the difficult conditions obtaining, will be considerable, and it
may be economically more attractive to investigate the area by drilling
a stratigraphic test. Once again the major problems will be those of
supply. . L . Tl ) i N ST
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PEYSIOGRAPHY, - -+ . .010
The erea of prinaey iuterast 1ies immeﬂiaﬁely gouth of nhora

the 0fficer River poters out into sandhille and mnlga ascrub..

Boetwaen: Habel Crook and Yelbourn Hill on the nain Adelaide~ ‘
Dorwin road & latorite~capped tablolsand dissected by major cracks- draining

%0 the east forms its eastern bonndary

ﬁorthward the granitie baiholith of. the Evorarﬂ and Birksbate
Ranges, backed by the Archeean charnockites of the Husgrave,: Mann and

Tomkinson Eanges, saparates tho 0££icer Basin from the Amadous Sinkland.

To. the South tho natural bouadary of the Basin 15 tho ser;es of
linear, broadly ESE-VHW tronding, sand ridges which culminate in M. Boadoll
some miles South of Marslinga, . Boro No.T7, ncar Haradlinge, reached diorite
at o dopth of 1724%, which indicates a basement high in thia area forning
the divide betwoen the Cfficor and Eucla Basins.

Westarly, the limics of the Officer Basin are poarly defined.
At the V.A./S.A. border, o fow hundred faet of tillitic sediments, thought
%o be Pormian, overiies Proterozoic Hullagine rockss; so tha basin floor
ovidently rises gradually westwards to the Boraer.

@his vast avemy of agyaaximaﬁely 60, 090 Squara miles, is dominated
by sandhills and nulga scrub, vith 1ntervening flats surfacod by "kunkar”
limestone end supporting a blue-dush, blsclk oak flora. Humerous salt lakes,

.. rolics of a onco vas% inland drainage syatem, are @alsp characteristics

Outcropa of formations other than the "kunkar" are rare, and are
ofton locatod on tho wentorn margins of these salt lakes, while the castorn,
vindverd, nargins are usually f£lanked by gypseous drifis, soft, hunmocky,

and supporting a £léra of low,. hright greon bushes,

Heer Mt. Beadoll sandhill country supporss the 613tinct1ve Qoldea

;"mallee" both yollou andé red-flovoring varieties being noted, This disappooars

north,of Haralinga and. docs ned reappear until the vicinity of Vokes Hill.

- Phe only major crook known to drain into the Basin is the Officexr

_River, the banks of which are lined with mascive "ghost" gums.  But these

gradually ﬂiaapgear $0 the southk. as the creek bocomnes less distinct.

From south %o north the topography falls avay from Maralinga
(968" s.s.1,) to about 600* a.s.l,, then riging to 880' a.s.l. befyoem , .,
Obsorvatory Hill and Emu Field,  After a slight initial fall,/a g%e u&l ovs
rise northwards %o. the Everard Ranges.

From east to uest the couniry possibly falls slightly fron Babol
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| Creck to Tallaringa WGll, %hen rises to Emu Fiald and presumably continues

U

- %0 rise westwards %o the interstato border.

Finally, a vord of warning Although the map accompanying
this report shows several rock-holes, those are all 4im the nature of soaks

‘that have formed in the capping “kunkar™ formation, and aro usually dry.

The exploror, Exnest Giles, travelling north and west from Ooldea (Youlden)
in 1874, vas fortunato encugh to strike water at two places during his

“traverse across this rogion., The present-day rogional geologist ¢an

soarcely hope to duplicate his good fortune, Drinking water must be carricd..

R7d
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Outcrops of ‘basement rocks flank the Basin to the north, south-
east and south; . To the west Proterozoic Nullagine equivalents have been
mapped (Uttlng,.'SE) from the W.A /S A, border westwards, overlain in part
by sedlments occasionally tillitic.

’ In the north the basement complex may be subdivided insc the
batho’ithic "red" granite of the Everard and Birksgate Ranges, and. the
Afchacan granitic gmeisses, quartzites, charnockites and mica schists

‘of the Musgrave, Mann and Tomkinson Ranges, and the Deering Hills, and
their assoclated acid to basie intrusives. e

- To the south-east and south, basement first outcrops south of

Lake Phillipson vhere a feldspathic gneiss was sampled trending N30E

with ‘a vertical dip, Massive granite was sampled 7 miles north-west of
Commonwealth Hill Homestead, Gneisses and meta-granites were sampled
along the Mulgathing Rocks boundary fence SW of this, also at Wynbring
Rocks (trending N?OE) and east of Tarcoola., Basement was also mapped
south of Ooldeaonear Pidinga Lakes where dark-colored gneisses trend
Sl7E and dip 37 SW,

Westwards, Utting has correlated a series of conglomerates,
brown quartzites, sandstones, shales and quartz-feldspar porphyries with
rocks of the Proterozoic Nullagine System, These are probably equivalent-
to ho Marinoan Series in South Australia with which Dr, Ludbrook has

tentatively correlated a series of brown sandstones, and green and chocolate

shales that ars encountered subsurface by bores in the Maralinga area?
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Sandhills and mulga serub and kunkar surfaced intervening
‘flats blanket the older sedlments almost throughout this vast area.

Gutcrops of these older sediments,. when encountered, are
usually located on'the western margins or in the floors‘of the numerous-
,salt lakes. They . éré fow and far ‘between, and dips are invariably gentle
so that without suffzcient height data it is difficult to construct a
satisfactory stratigraphic section.

Although astro<fixes. have been made every twenty or -so mlles

along the principal roads and tracks, heights above sea level for these
localities are sadly lacking. Altimeters were carried by the party but

- it was found that the closing discrepancy was too great at the end of a
long closed traveree to enable altimeter readings to:be used for any
- purpose other than to measure thlcknees of sediments exposed at the outcrop
localities encountered during .each traverse. '

The follow1ng stratigraphy therefore is highly tentatlve.
Although formation names have been given they are used here purely for
convenlence ana are not formally defined.z R : -

: RECENT-PLEISTOCENB;

‘The "eunkar" flats, "kopae" (gypaum) drifte, and red sandhills
‘are, all comparatively young deposits.‘ . C _
: Kunkar is a creamy—coloured, concretionary, non-marine limestone
7 geveloped over calcium-rich rocks, It may be defined, somewhat loosely,
as a carbonate laterite. - A typical kunkar profile consists of concretionary,
fairly compacted limestone extending from the surface to depths of up to 20!
althouzh o few feet are more usual. ~ Individual éoncretions are occasionally
developed about a sub-angular core of black or reddish chert, This overlies
" a lime-enriched porous red earth, over fe—rieh ‘yellow=brown-purple heavy,
" clayey, earih, over red and- white sandy earth.. This profile euggests
considerable leaching during a cycle of alternating wet and dry seasons,
- The formation is characterised by a bluebush, sampnire black oax and mulga
flora, Age is probably Pleistocene.

Kopae is a ‘gite,to dlrfy-coloured gypsum dust that has been piled
up on the easterly windward shore of the many salt lakes, It forms low,
" hummocky, soft drifts that occasionally rise 40' above lake level, They
support a flora of low bright green bushes, . Age ie probably Pleistocene.

The sandhills are long, linear, and usually eupport a nulga scrub,
When over basement low wattle bushes dominate. The Ooldea "mallee™ is
. prominent in certain areas and other "mallee" eucalypts are occasionally
‘encountered., There is little apparent movement of free sand except at
the crests of the major drlfte. :
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The component sands are fairly sorted, usually coarse—grained,
highly quartzose, fe-cnriched to give the red colour.

Thoir age is probably Pleistocene-&ecent. . Somo authoritiés
have folt that those sands may havo developed gra&ually from Lower Palasozoic
times in nearby arcas (Carroll - Simpson Desert Sands Trans, Roy. Socs S.A.
Vol,68 1944 pp.49—59), but in the Officer Basin, with a sedinontational
history extending %o the Zortiary, it scems nore likely that: their
developmont has been comparatlvely recent and @ product of the present arid
“climatie cycle,

_.mxo-?g;ocmﬁa. |

ObserVaﬁorx Hill Sggdatone. A siliccous laterite or "billy", .
Usually an angulary poorly-sorted, vi%reous, grey quarts sandstone, Coarse-
grained to pabbly to conglomeratic with a creamy=-coloured siliceous coment,
The formation is vory hard, and impormeadle., It is thought %o be continental
in origin, ©On Commonveclth Hill H.S. poar Thunderbolt Tank, the formation is
about 100! thick ané outcrops in lov flat-topped broakawsy type hills. At
Obsorvatory Hill the formation contains well=rounded pobbles to cobbles of the
Loke Maurice cherts,  South-wcst of Uelbourn Hill H.S. the natrix is
prominent to dominant, aend angularity of tho quarts graing is pronounced,
The formation typicelly forms a thin rubbly capping to Lower Cretacecous, Ap%ian,
morine siltstones, between Gnobarpady and Yelbourn Hill,

MIOCENE (?)

Lake nauxice eherte. aninitely*youngnr than the Enu Pield
siltstenes and definitely ol&er than the Observatory Hill sandstone, these
beds are exposed at Lake Maurice, elthough a low hill of bedded black cherts,
reportedly outcrops sbout 30 miles ENE of tho Lake, The chorts are dark-

~¢oloured, nodular, somotimes bended and exposed in a low breakavay formed on

an islend in the middle of the Lakey and also along its western nargin., The

tatal oxpocure is ebout 20'; of which the cherts occupy about 3' - 4%, being
overlain by a limcecementod,, grey-white, clayy fe-stained in part and underlain
by a red losmy send associsted with a grey-green clay,; both of which appear to
be fossil soils, There is thus a disconformitybetweon the cherts and the

° Obscrvatory Hill sandstone, and another. disconformity botweon the cherts and
tho Bmu Field siltstoncs, The formation is flat-bedded.

The section in the chorts followsi-

6" - 2% fe-onrichedy banded, nodujar chert,

3t  banded chorts with a calcercous pellet cement,
i A laningted, yellowish siltstone,
2% heematitic cherd,

The:ﬁepositinnal.environmagt of the formation was probably lagoonals,
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The only known Eocene formations from the Officer Basin have been
encountered in bores to the north of Marallnga. _ Dr. H.H.  Ludbrook ('589
refers %o paralic dark-grey to brown carbonaceous silty sands. and a bryozoal"
calcarenite and calcereous aands whlch either overlie or are partmally
lequivalent 4o them, R . - : . ;

Further north a questlonably Eocene formation oumcrops at "Enu Pleld
. 7"Emu Field Siltstones. At Observatory Hlll the smltstones dlrectly
underlle the sandstone formatlon, but about one mile north of the junction of
25th Avenue and West Street, they underlie a gravel carrying pebbles and -
jcobbles of the Lake Maurlce cherts. .. Here the eiltstones are exposed foxr

; crack pattern." The 311tstonea are thin-bedded, well-bedded, laminated,
‘highly micaceous, e]zghtly kaolinitic, but in the main quartzosey
COmpaction is fair, porosity good, and they have a rather. rough feel,

‘In the Emu Field area the formation ie represented by well-bedded,-
thin-medium - beddad, laminated, in part vaguély cross~bedded; pinkish-white
to purple to yellow, highly 1caceous, very fine-grained quartsg sandstones
and siltstones, Individual grains are sub-angular to . sub—roundeﬁ. The
formation is porous, non—fossillferous and po ssibly lacustrine id origin,

, Dlps are gentle, o . o :

"CRETACEOUS

. Cretaceous beds of Aptian age underlie the tableland between .
COOberpedy and Welbourn Hill H.S. A% places richly fossiliferous the beds
- carry. a fauna of’ molluscs, belemnites and fossil wood; They are at least
. 200* thick. The fossiliferous horizons consist of dark greenish-grey -
’ calcareous mudstones, impermeable, fairly well-compacted but crumbling -
‘ rapdily when exposed to weaxhering. Bands ‘of gypsum are common in the
Lo "form&fion and there are also occasional fe~ich Horizons, Grey, organic
[ shales encountered in bores at Mt. Clarence Homestesad at depths up to 190!
L . contein a rlch Aptian flora (psrsonal oommunlcation Mr. Balme) :

ow”

At Lake Phillipson Bore the thickness of cretaceous sedlmentatlon
is 166'10" of whlch the first 100' are Aptlan. »

v The lower 66'10" in Lake Philllpson Bore can ‘probably be correlated
w1th the Neocomian Blythesdale Sandstone,  .A similar ‘sendstone outcrops in .

' the bed of lake Phillipson. - Here about 6' of siliceous, indurated, x-bedded,

' quartz sandstone, pebbly to coarse-grained, poorly sorted, with individual
grains generally sub-angular, are found in outcrop. Elsewhere the formation is
-represented by ferruginous grits, and is observed in low bregkawvays near ‘Lake
Phillipson* It may also outcrop in the bed of Lake Maurlce..
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ﬁ/gen't:ly dipping

4 7. miles west of Observatory Hill 70" . ot/ questionably Cretaceous
beds outcrop on the western margin of a large salt lake, These are the
Stonehenge Beds., Strongly-jointed carbonacaous siltstones and mudstones,
occasionally silicified with one thin (about 4" thick) bed of grey dolomitic

" limestone flecked with orange-pink calcite forming a good marker. Associated

are checolate-brown micaceous siltstones. The sectiony afe as belowi=

- Surface - 14'_ "kunkar" limestone with rounded banded chert pebbles.
T 14 = 22t Chocolate-purplish, thin-bedded, laminated, porous,
. _ Qo micaceous siltstones disconformable below the kunkar.
- 22t .~ 240 " Greenish siltstones, rubbly due to weathering.
.28 = 29 Blue-grey, probably carbonaceous siltstones, fairly hard.
" 29t = 41' = Chocolate=brown siltstones,
411 - 414" Grey dolomitic limestone flecked with orange-pink calcite,
41'4" - 43'4" - Blue-grey, thin-bedded, carbonaceous shales and siltstones

. e somevhat micaceous,
434" ‘- 43'6" Blue-grey, silicifiedy shale.

T:4316" < 48'6" Grey, carbonaceous shaleés,
4816" = 53'6" = Chocolate-dark brown micaceous ailtstones.
5316" .« 54' . Silicified, grey shale. ' '
54! = 62' Thin-med bedded, blue-grey carbonaceous siltstones,
: " fairly hard,
62* - 3'3". Lighter-grey,; hard, thick-bedded mudstone, possibly
' ' calcareous,

633" - 68'3" Softer, thin-bedded, grey to purple shales, contaznlng
' a bed 1! thick of silicified mudstone,
683" - 7813"% Softer, purplish, micaceous siltstones, possidbly underlain
by thin, mudncracked, grey-green, non-f0381liferous
limestone,.

4 The Stonehenge Beds may be equivalent t0 the paralic carbonaceous
Eocene siltstonss encountered at depth by bores near Maralinga (Ludbrook'Ss),
but the dolomitic marker is not mentioned from the latter, and no lignitic
horizons were recognised in the former, Stratigraphically they appear to
underlie the Emu Fleld Siltstones and arae here tentatively placed in the.
Lretaceous,

PERMIAN (?7) Onstr .

Mt Johns'Sandstone. The formation with the most continuous
outcrop occurs along the northern basement margin as far south as 70 miles NW-
of Emu Field, Trend of the outcrop is about N6OE,  The formation is well=

‘bedded, strongly x-bedded, thin-bedded to thick-bedded, in ‘part laminated,

of good porosity, usually clean, but occasionally arkosic, It would form

-an excellent reservoir., It is quartzose, grain-size varying from fine to

coarse, sorting from good-fair-poor, grains are sub-rounded to sub-angular
and their surfaces are often frosted, Compaction is fair to good, The
formation is non-fossiliferous except for rare animal trails and burrows,

" It is ripple-marked and rain-spattered. Thin horizons of fine gypsum

dust were noted at Mindabi., At Mindabi too, the formation has been opalised -



[N

*

&~ 017

a"boxwerk" minera_isation in three planes, along, acrods ‘and . at right angles
to the bedding. _

L The. author measured over 300' of. these sediments near Mindabi,
but Sprigg records 5000' of thickness in'this’ formation at Chamber's Bluff.,

As to ‘its position in tlie stratigraphy there is no: ev1dence.. _
The ‘Emu Field ‘siltstones may be a facies of this formation, but it is never

-micaceous elsevhere. Its pesi ion with respect to basement suggests a .
Pormian age? - ' :

Sprigg however, postulates an Ordovician age for these sandstones.
correlating them with the 'Ordovician sandstones in the Northern Territory,

The author however, has never -seen gypscous bands in the Territory Ordovician
sandstones, Also, the limestone beds at the base of the formation, which are
mentioned by Sprigg, when seen by the author north of Mt, Johns, bore no
résemblance to either the Horm Valley or the Walker Creek beds from the type
Ordovician exposures at Ellerys Creek and elsevhere in the Territory, nor did
these resemble the Territory Cambrian limestones.

Ou the other hend, Dr. Ludbrook, S. A. Mines Department, purely.on
" lithology, thinks these sandstoneo are TRy youngerpossibly Eyrian in age,

Tillites are mentioned by Sprigg as outcropping neaxr these sandstones,
but were -not seen by the author in- his rapid reconnaissance. These could be
Permian in age, although Sprigg correlates them with the Proterozoic Sturtian
Tillitesys .

Again, sedimehts correlated by Sprigg with Cretaceous shales lap
these sandstones at several localities. The author feels, therefore, that
the formation is Lower Mesozoic to Permian in age (perhaps older, in deference
to Sprigg) ‘

The Mt. dJohns Sandstone is a good reservoir and the considerable
measured thickness (over 5000* according to Sprigg) indicates that the
reservoir characteristics are likely to persist southwards into the Basin,

It is of prime. importance, therefore, that the formation be accurately mapped
~and its position in the stratigraphy established’

No sediments older than the Mt. Johns Formation were encountered
during the reconnaissance;
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A regional reconnaissance of this nature does not permit of .-
any structural comments other than the broadest of generalisations.

Sprigg ('58) feels that "certain thick, gently north-dipping
dyke svarms in.the Ernabella area suggest the sole of an overriding nappe
“directed to the south™, = .0 » , v

R t. Structure ‘south-éast of’ Ernabella, in the Mt, Johns rangey’
suggests thrust’ faulting with the sediments thrust ‘over basement (north
down, south up).,  Structure in the same sandstone formation south of the

Birksgate Rangel appears to confirm this direction of movement

- From the fow strikes and dips available the Basin sediments are
seen to be gently-dipping eo that broad basinal structures are likely.

Maralinga Village is 1ocated on an ESE-trending regional high.
North of the village is an apparent regional low extending from Serpentine

- Lakes through Lske Wyola, Lake Maurice and the Maralinga Teat:Area (containea

by West Street, 25th Avenue and Emu Road) eastwards to Wilkinson Lakesy  This
is followed by a regional high through Vokes Hill, Observatory Hill-Emu Pield,
and this in turn by another low where it is felt the greatest thickness of
sediments was deposited 1n the Officer Bssin.

S Gravity and magnetometer work have' suggested a thickness of sediments
up to 10,000' in this area, ‘and it seems possible that structure has played an
important part in deepening "the trough. '

North of this low is the regional high extonding from Coffin Hill
eastvards to Mindabi and Mt. Johns which »abuts the basement complex,

- " . Basement trends from observed outcrops suggest a passage to the east
connecting the Officer and Artesian Basins.

"In this regard it it noted that the Lake Phillipson Bore reaches a

' depth of 3140' in sediments before entering basement granite, and it is

suggested that Permian glaciation gouged this channel through the Basement
oomplex to connect with the Artesxan Basin,
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The Officer Basin is known to have a sedimentational history-
extending into the-Tertiary. fIts.origin.in time, however, is obeoure.

The oldest sediments known were encountered on the eastern margin
of the basin immediately above basement, at Lake Phillipson Bore,, and .
consist of a series of grey sandy shales of Lower Permian ege (Balme pers.
comm.), ‘associated with possible boulder and pebble tillites., This evidence
of Permian glaciation east of the Basin is matched by the presence of tillite
-bede, correlated with Permian glaciation, west of the W. A./S A. border
(Wilkinson Range Series, Utting'55). No tillites were encountered during
traverses through the Basin proper, but at several outcrop 1ocalities well-
rounded boulders asnd cobbles of a’ dark-grey quartzite were noted., No '
outcrops of this quartzite were seen on the ‘reconnaissance either in or on
the margins of the basin, therefore, these boulders and cobbles may be
reworked glaclal erratics, although no striations or facetting were observed
on those examined., The lack of these markings, however, is not considered
conclusive evidence: againq; glaciatlon." waorking of the erratics may have
destroyed these surface features, but 1n any case. only a small percentage of
boulders in a tilliteé are &o marked. ‘The only other evidence for glac1at1on
is exposed 3 miles west of Wintinna Homestead, * Here ‘about 60' of a leached
pink calcareous clay, may be a loess deposit hhat has subsequently been
calclfled.

_ ' The possibility of Permian glac1ation in the Officer Basin,
therefore, cannot. be ignored.

At Lake thllipson these Lower Permian beds are. overlazn by organic
ehales often micaceous and brown coals, also Permian in age. Marginal swamps
were the probable environment ‘of deposition,. At about this time the basal
limestone beds of the Mt. Johns Sandstone formation were being deposited,
These are khaki#-coloured, possibly freshwater limestones, the dark colour .
indicating mlldly anaerobic conditione. They may have been developed in’
coastal lagoons. o ,

Sedlmentatlon continued in the Basin during Permian to Lower Mesozoic
time with the dep051tion along the northern margin of a vast thickness of

: cross-bedded, quartzose sandstones. Apart from the characteristic cross- .
bedding these sandstones are rlpple-marked, rain-spattered, usually well=
sorted and non-fossilifeérous with the exception of rare worm burrows. - All
these features indicate a transitional environment of deposition. The
gypsun beds at Mindabi indicate that here lacustrine conditions obtained.,
Elsewhere the formation resembles a beach deposit. The considerable thickness
exposed indicates that the facies persists basinwards grain size diminishing
and the sediments becoming darker-coloured with increasing distance from their

source,

The - deposltion of a clean, quartz sandstone, equivalent %o the
Blythesdale sandstone, then followed, Indicatlona are that by this time the
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Officer Basin wes becoming shallower, Greenish, Aptian siltstones and
mudstones, similare to those exposed at Mi. Clarence H.S, were laid down

in the centre of the Basin and red and white siliceous shales on the
northern margins. The Stonehenge Beds are a paralic facies possibly -
depesited during this period’y” The Beds are also important in that thoy
provide evidence for movement during grehoeous (?) time.. oThey areostrongly
jointed, the major joint trending S75 E, and the minor SO7 W. 875 E-is '
approximafely the trend of the regional’ highs and lows mentioned earlier

- (sae Structure), therefore may be rsasonably con31dered to be the trend

of the axes of foldzng..
N :

(It is thus of prime importance to establish the position of the
Stonehenge Beds in the’ stratigraphy,  Mr. Balme has examineéd samples, but
through lack of palynological material was unable to furnlsh an age.)

. Eocene sedimentation probably commenced with the dep031tlon of the
multl-coloured, nmicaceous Emu Field, siltstones in warm shallow waters, ' Near
Maralinga paralie carbonaceous silts and 1ignites gave way northwards to

bryozoal calcarenites._ The latter probably developed near-shore at depths

of 20-200 metres. : E

A period of uplift leading to the development of the lower f08811'
soil horizon at Lake Maurice was followed’ by the deposition of the lagoonal
Lake Maurice cherts in the southern part of the Basin, while the northern
half probably remeined exposed, No great thickness of the cherts was
deposited., Erosion.processes then removed all but a few feet of these
beds, S ‘ ‘ o

During Mio-Pliocene time & siliceous later;te developed.over. - the '
eastern half of the Basin extending as far west as Emu Road. . Meanwhile,
in the Eucla Basin, the richly fossiliférous Nullarboyr ELimestone had
deposited as far north as Lake Yarle and barrier dunes developed over the
basement high forming a natural boundary to further 1ngr3581on by Mlocene
seas, - ‘ - , o

By late Pliocene time a vast shallow inland lake drained the ranges
- 40 the north and north-west and the tableland to the east,. A regional uplift
saw the gradual disintegration of this lake and the erosion of the laterite-
capped tablelandr , o o -

. During Plelsxocene ‘and Recent times the area has developed to its
present physzographic aepect” .
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OIL POTEETIAL.

a1

@he Officer Basin has never been tasted by the drill and is a

- Yank wildéaty

<

Ho 011 or gus sseps, or outcrops of 011 bearing straza are known
from the ares.

“~

Geophysical work, however, has auggested a sedimentary thickneas

‘ -of 10,000! south of the Officer River. Of this postulated 10,000, over

5,500' hava beon measuared on the margins of the basin 9rnper.

The measured thickneaa incluﬂes one good reservoir formation, in
this roport, for convenience, called the M%, Johns formation. This
formation, at least in part, is a fine to coarse-grained, gonerally welle
‘gsorted, fairly compacted, clean, porous, quartz sandstone, characteristically
eross-beﬁded, 1naicating Shore-ling depaaition.

The age of the Mt. Johns Bormation has not been established with
cortainty (see Be&iments). The primary task of any future goological voxlk
in %his aros, therefore, must bo to detarmina the age oi ﬁhis formation and
its position 4in the stratigraphy. : .

: ) Scurce beds are knoun o exist in- several localitiee on the margins
of the Basin, :

“ha Stenehenge Beds, characterisvically dark-stained siltatones and
shaleg also, at present undated, are one possidble sourco of comnercial
hydrocarbons,

Groenish, Lowor Aptian, marine stltstones ana shalee, badly

. weathered in outerop, are highly organic in bores and therefore good source

beds, They aro known from Ht. Eba north.to Welbourn Hill,

- . Finally, laoke Phillipson Bore penetrated favourable sourco rocks

.

in the form of organic, dark-coloured Permian siltstones and shales,

The indurated, often fsrruginous equivalents of the Blythesdale ,
saridstone (Heocomian) which ocuterop near lako Phillipson are a possible
cap rock. ‘

The acounulation of commercial oil dopends on the prosence of
favourable lithologies laid down in & favourable environment, favourably
located in otructural or stratigrephic traps.

" Pherefore, beforeo o finald asgossmont of the oil potentia} of the

* . Officer Bagsin can be made, tho structurc will have to be more clearly

‘defined and the presence of traps demonstratod,
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CONCLUSIONS

Le-022

The rebonnaiésancé has pointéd the need for fhrther exploration

" in the area, both geological and geophysical before tost drilling is

()

(¢ 3

commenced,

. The main barriersto the successful completion of this further
exploration will be physical; the problems of terrain, water, supply.
? Together, these problems may make further exploration prior to
test drilling, uneconomic, even impractical, and it may best serve the

Company's interest to drill a stratigraphic test where the Basin is deepest,

The area can then be evaluated on the results of such a test,

. Prior to any further operations in the area, a full liaison must
be- established with Woomera and Maralinga Seeurlty, and -with the Native
Patrol Officers of the Aborlginal Reserve.
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APPENDIX A,

Engineer-in-Chief's. Dept,
Conservator of Water's Branch,

LAKE PHILLIPSON BORE

Diamond Drill Hole
. Pastureal Sheet 14

“ )

9/11/1901

Printed log as in P.P, No. 29, 1902

0
4'
151 gn

45' on

60' 3"
73'10"
100 o
166110"
174 5%
180" 2

198110"

- 22T gy
2561 3w

276" 8"

'_ -280°" 5"

I3

297 1"
303t10"
31011

312t10"

322' o7

4r
. 15"

45!

. 601
ST3I0M
Q" :

100*

166'10"

174Y

180!

198'1

2074
256

276"

280"

297"

on".

9"

o"

30

5"

2"
0"

9"

3"
8"

sh
1"

303 110"
310'11%

3121

10 "

o"‘

. Light

1024

. Enge-in-Chief's Dept. S GO
108/01

. Grid F 4

’ Po Leahy

- J. Jolley

Amendmenfs in ink to brihted log

Surface soil.
‘Gypsum & soil.

Clay with water-worn

‘pebbles.

_Pipe clay.

Light blue clay.
Clay with sand & water-
worn pebbles,

Surféce SOii red,

-Gypsum and soil red,

Clay with waterworn pebbles.
yellow with quartzite pebbles
and limonite stained quartzite
layers,

" Cream clay.
. Light grey clay.,

Clay with yellow sand and water—
worn pebbles,

Indurated siliceous sand,Indurated siliceous sand medium

Brown coal.
Blue shale,

" Blue shale with 1ron

pyrites.. -
Carbonaceous shale, -
Brown coal,

Light blue shale with
iron pyrites.

Brown coal,

Light blue shale,
Brown coal,

blue shale,
Brown coal, - = -
Light blue shale with
iron pyrites.
Micaceous and ailiceous

sand,

grained,
Brown cogl, "
Grey shale.,

. Grey shale with iron pyrltes.

Carbonaceous shale.,

Brown coal,

Light grey shale with iron
pyrites balls,

Brown coal, A

Light grey shalel

Brown coal.

Light grey‘shalet

Brown coal,

Light grey shale with iron
pyrites, .
Micaceous and siliceous sand, -
grey -very finey
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Prlnted log asin ‘PP. H0.29 1902

I
427
. 4§6' .

. Brotv

542%

1007}
1009"

3

366! on

377'10"

- 4

432" 3"

511* 3"

527t 5t

551"
7441
i g
0"
on

8631
870/
881t

L
l".

3N

4n
3‘ﬁ g

6" "

6 |1 St
o" -

466"

377'20"
393 2"

g7 A

1"

4721 30
510t 30

521} 51

542 4"

5511-3n

7447 6"

863! On
on .
0'"
AG"
oil
.on

870"
881!
1007}
1009°*
2032"

i 1'.‘.

uSandstone with iron .

pyrites.
Brown coal,

Soft'micaceouSIShale;f

with iron pyrites.

Grey shale with iron

pyrites,
Coal,
Shale,
Coal.-

Grey shale with thin

bands of coal.

Grey shale with 1ron
pyrites.

Micaceous shale with
thin bands of coal,

Grey shale with iren
pyrites.

.Blue shaleu‘.

;Micaceous sandstone, -
Calcareous shaley

Micaceous shale.

‘Quartzite.’ .
“Micaceous shale,

i*fﬂ?5

_Amendments_in-ink to printed log

IrOnstone with,iron pryites,

Brown coali T '

Soft micaceous shale with iron
pyrites,. very fine sandy shale,
Grey shdle with iron pyrites,

Coal and pyrites.

Grey sandy shale.~

Coal. .~

Grey shale with thin bands of
coal. T

: Grey sha&e with 1ron pyrltes.

fMicaceoua shale with thin bands
of coal. -

‘Bottom: of 1ign1te series,

Grey shale w1th iron pyrites.

744'j— 826' Dark grey shaley
8261 - 863" Grey shale, '

- Micaceous sandstone.

Shale 'and trace of lignite.

Hard grey 'shale, flat bedded.
Grey hard quartzite, ,
1009'v0" '~ 1469'0" Hard grey flat

.bedded shale,

1469'0"™ = 1687'0" Dark grey
somewhat granular fine grained
roch.w1th little scattersd
mica 'and small black spottings
and roughenings on surface due
to soluble salts; (probably
pyrlta.) o

».i.



P

. -

(32%3

2032

73011
23321,

23401
- 23571

2382".

2950

d"

0"

o
o" -

OH

. on

. |

Printed log @s in PP, No.29 1003, 1004

2301' o"

2312'. 0" -
23407 O"

23821, O,

29501. 0"

~2960°, O"

v

Blue shale with bands
of calcareous back.

Miéééeeqs'shele-with.
bands of greyish .

‘ealcareous-rock,

‘Micaceous shale,

Blue Shale with pyrites
and quartzite.
Quartz streaks.

Biﬁe:eﬁgle,{'t_

Micaceous. shale,

. . Flat bedded,

| 2263t0" -

Amendments in ink to printed log

168770" - 2263'0" as above.f
There are bedding
plane films of pyrite weathered
to0. sulphate. . -
2283'0" Dark grey
conchoidal shale,"

2301'0" - 2312'0" Shale 2310!

‘Light grey calc shale,
- At 2339' sSandy ‘shale with

quartzite pebbles, -

2339701 - 235510" Grey conchoidal

shale with carbonate of lime
veinlets. :
2355'Q" -~ 2559'0" nght .grey fine

~grained shale with conch01dal

fracture. Cn

26001 o - 2751'0" As above - grey.
2782'0" - 2836'0" Grey ‘conchoidal
shale with very light grey sub-
crystalline limestone at 2818 f£t,

~ 2836'0" - 3140'0" No amendments

to 10go



e 027

2960*

3097Y

3102!
* 313!
3134 "
31}0'

0"
0"

on
o
6"
on

3097 "

3102°

313!

3134"

31401

31611

Printed log as in FP. No.29 1903, 1904

oﬂ'

oﬂ

O’"
6"
o
ov

Sandy shale v

Sandy shale with bands °

of calecareous rock,

Blue shale and granite.

Granite gravel,

‘Blue sandy shale?
- Granite,

" Amendments in -ink %o printed log

3140'0" = 3161'0“ Gneissic red
hornblendic granite.
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TSupplementary log notee from the volume "Records of Boree"

'“Diecoveriee of Minerals, Foseile. etc.““

377"

20001

A-2260'
24004
28181

28361 -

- 28961
2948!

. 2958¢
2980!
3015

- 30341

3047°*

3100!
3117*

80

- 393!

and 2075'

(?)

reported when =~
bone_atj743 ftgi'

co-

166'10" B

i

Analy51s ‘of coal seain; ash 6.38% to, coke 33, 12%

‘vVolatile hydrocarbone 39.48%, water 21,0245,
‘Shale cohteining 10% bltuminoue matter, may contaln
;trace ‘of’ oil“ .

;Shale core: elightly inflammable - burne white.

" Grey shale ‘with conchoidal frdcture = ‘no fossile.
.Calcareoue quartzose sandstone. a e
_Argillaceous shaley e

--2905' .Blue argillaceous shale.

Dense blue clay<£hale. : .
e o o
o - .." :;"y‘ "
e e i ,f»ti. 7
" LR -plus - feldspar pieces.
Blue sandy shale plus red feldspar piecés, ,
‘Fragment of red granite in blue argillaceous shale,
‘Blue sandy argillaceous shale with feldspar pleces,
3161 fti S0 . 675 £t. of 6} inl left in bore.
eeall;' .; T00'éa1ine for men or camels.
85 .. ‘ s oz./gall.
’”Cfeteceoue.

166 40" - 3000' #

.Permian,
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Smmamapee

SANE
APDRESS

~

19¢ - 235

198 foot

220 feotb

eas

235 - 241
241 - 244

2&4 ~ 244%

2443 - 248
248 - 270
270 - 280

°280° - 463

. . 463 =~ 464

464 - 467 .. _
S . Glauconite?

467 - 473
473 - 484

\

| .484 " - 627

627 = 784

784 - 787

787 = 790 -

790 - 794
794 -

-v029

DEPARZUEN® OP MINES, ADELAIDE,

MUDDAUGANA - - . SERIAL WO, 3
| ' GRID, B, 6.

106 f e S :
: o ‘ _ . L Pst ;EQCQ-HQ
Surface to bottom of shafc : ‘ ' : __;1__.

Soft uhite limostono with hard white china boulders evoé& few fLeot,
Last 3 foot slightly Jellowish. :

- 8truck waters Did not rise.

Gas bubblos in wator,
Whiting at 225 f£%,

Hafd vhite 1imostone pdljéoal.
Soft vhite limestono. |

Yory ‘hard groy ehart and limeatane rack. Turas broun on oxposure
to air.

Polyzoal creamy-limaetbne; _
Yhite limestonec, fairly hard.. .
White limestone, polyzéal. Struck wator. - Rose to 190 f£t.

Polyzoal at 330, whlting 400, Yhite 1imastone, al&ernating hard
and soft. : , : Nl‘w&f@uq Lst

”Yellouieh limastone.

Pen green clay. Turns broun on arying. Highly caloareous.‘b

Sandy carbonaceous. Dark-broﬁn clay. - Cretoconss
Clay, greenish. ‘

- Lignitie clay, aﬁaﬁod %0 burn,after drying. Black shale with

trace of oil,

Blue shale, Vory sticky. °

Blue clay vith coarse gravel. Struck water rose to 190 2%, f
Coaraq limestone silica sand, - fine gravel, - . "i:"
Very co&rﬂc‘gravel. _

Quartz coarse sand, Bottom of bore., F%fnuor\

WATER ROSE %0 139 PEET, ARD OI PUNPIRG HITH SAND PUMP TO
131 FBET FRON SURPACE,

SIX INCH CASING, SURROUNDED WITH 2 INCHES OF CEMENT, CBHERTED OHTO GREY
ROCE AT 244 PEET FROM SURFACE, CUTTING OFF lst AUD 2nd WATERS,
PIVE IECH CASING FROM BOTTONM OF BORE.TO PUMP,



NAME

~ ADDRESS

. BOREE

 Te =190
190 -220
220 ~ 295

295 - 340
340 - 391
391 -~ 429
429 - 475
475 - 600
600 - 793

793 - 883
883 -

912

"DEPARTMENT OF MINES, ADELAIDE F 030

LoG

Hérd limestone,
Red sand,

Water struck,
Coarse sand,
Water“struék:
Blue shale; -

n.on

Blue sandy shale?

Red shale, -
Hard red fock.
Soft rock,

"END OF BORE AT 912' .
Supply - 10000 gailonplper.24 hours,

2,848 ozs. -

5" casingy

.- COMMONWEALTH RAILWAYS
'FISHER ' o

1

SERIAL NO, 15

" GRID, B, 5 -

-E;#iada

‘. Crehacequs



NAME
SERIAL
GRID,
0 -
10 -

R
28 -
115 -
170’9
237 =
287 =~
300 -
336 =
384 -

424 -
541 -

606 -
638 -
710 -
731.?
734 =
742 -
762 -
793 -
800 =
805 -
830 =
843 -
862 =

898 -

900 -
918 =

977 -

No.
B,

10
28
1i5
170
237
287

300 - .

336
384

424

541

606

638
710

731

734
742
762

793
800 |

805
830

843

862
898
900

918

977
993

DEPARTMENT OF MINES, ADBLAIDE

COOK BORE ©© COMMONWEALTH RAILVWAYS,
14 e LOGGED BY R,C. SPRIGG,

oG,

Hard 1iméstone?

Soft white limestons, -

Limestone yellow, pink and whita.
Clay and limestone.

031

‘“u“§¥bﬂ'L&£
v
-~ Wisons Bt Lst:

White limestone to 225 then yellow rock and sand. $

Through sand at 274% and then onto 287 o
Mixture brown clay and sand,

Grey clay.

Blue shale,

Grey clays, | )

Pipe clay sand and grgvel;. :

Light blue clay. o

Blue clay.

‘ Rock and clay.

Red sandstone struck ax 719% still in water 2 oz/gll
fair Bupply. .

' More water over 3 0z, 960 gr/éall:

1440 f n
Shale aqd granite boulders.‘
White and red shale, ‘

' Grey shale;

Light coloured shaie,

Ferruginous shale,

Shale, .

Férruginoﬁs‘shale?

Shale, o

Shale and mudstone, . .

Grey shale, . _

Ferruginous fine grits and sand,

Ferruginous fine grits and sand plus pale green

Hongiol g

Ctens
f

¥

Ravian

salt mudstone,



S SRPUE ?;'::032

NAME '  COOE BORE. - ' COMMONWEALTH RAILWAYS
SERIAL NO, . . - 14 . o , ~ LOGGED BY,. R.C. SPRIGG

GRID B. 5 IR
' - 106 (CONTD)

‘993'9-1021 Seriés,of sands;orkfine_gritS' ? nature,
Loé; - 1044  Shales? - ‘
1044 - 1056 . Shales:

1056 -~ 1076 Ferruglnous shales and sands.'
1076 ~ 1080  Black shalesy

1080 - 1081  Grey shales, .

1081 - 1144  Pale green &hile,

1144 - 1162  Shale and fine grit,

1162 - 1167  Dark fine grit.

1167 --1180 Shale. o

iiso - 1184 : Ferruginous shale; _

1184 - 1202 . " - "  and mudstone,
1202 - 1208  Shale and sandstone. -

END OF BORE ‘AT 1208!
{

(1920 gr/gall ) Semple of water appears woTse.
. .I%.was proposed to use first water for washing out, etc. in Boiler
- use, S0 372'_ 8" casing 7391 64 casing were placed in Bore'
6" casing plugged at 580 £+, and slotted 430 kats 454 £t
. Static water level_was,Slﬁ' '
Depth at which water sﬁruck.
424%, T31', 742%y ’



NAME
ADDRESS

a

0

[

40
- 80% - 260
260 = 362

1033

DEPARTMENT OF MINES, ADELAIDE

DEAKIN BORE - . SERIAL NO, * 10
NULLARBOR PLAINS

| 106, |

o Nullar
Capstone and boulders, b L#
Iimestone with hard bands of red clay$ :

Vhite limestone - Water struock; : | e

eite Minestons - Hater sruoks ‘ Wisows Blu{ Lot
White porous limestone finished on white clay jus
entered the shaldy’ S B ‘y
Estimated 15000. gals, per day - stock water
6" 'casing = - . 4697 ozs,
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)

A

Y
Lo/ AR

"Bore

_ (

. Localities g
unknown (Bore
. (Bore
i "Tub
Bore

- MABEL CREEK -

ﬁp; 1‘

(¥.H. Ludbrook, D.M. 1496/56)
14-119%

1191-203"°

203*=323".

101-119°

119-183!

100-220"
- 100-2411
_ 40m. NE of Mable Creek HS : surface foesils L”

' Tertiary to Recent clay - o : u
L, Cretaceous grey shale : v
Blythesdale S8,

L Cretaceous shale, 88y
Blythesdale 88,
Blythesdale ss.

Blythesdale ss. (7 some » Permian also?)

Cretaceous.

' (DrillersiLdg)?

0= 341

34=- 80!

O o- 70" -
:76;.900

90-166"'

166-319*

0= 95
195-126-
0~ 25!

25.1061
© 106-245".

Clay and limestone
Limestone

Clay, ironstqng

8.8,

shale, clay
sandstone

clay, 1s3
pﬁrple-shale, clay

- Loamﬁ-cléy, lime

purple shale, clay

- sandy clay, ss..

(Béside~B§dourie Boré):“

0-102¢

102-118'

118-350"

- 350=703"
0-120" -

120-148"

loam, ironstone, clay
shale '

88,

" -shale

loam, ironstone, clay

3y

58,



8. & E. of Musgravest
D.M. Bore Folder .

E2

E4

Sallor s Vell" 8= 19' -argillaceous 88, |
Marla Bore 0= 94 loam, clay : .
o 94-339' " Ghoc. slate
wintihha_Bore:., 0=113" -ciay
o 113-170? e grey sh,
170-224' “yellow sh.; black clay (?L. Cret. )
224;583': 88, sand. '
- Welbourne Hill = 18-123' yellow and grey sh.
No. 7 - 123-568'. ss., sand fsome sh,).
Welbourne Hill 1 "23-317' grey clay, shale
(121/57)c;téReids 317447t @ nudstone, 89,
o 447-532' sand.

Commonwealth Hill bores
usually, granite near surface

- 033

Bull, 5, S.A. Geol, Survey (R.L. Jack)
(drlllers logs only)

oF about 80-100',

" overlain by clay, ss8?
Some Exceptions . fore 49 16-1005v white sandy pipe clay
(3m. ¥ of Comn. Hill) 100-165! blue clay
Bore 42 o 5—111( mostly conglomerate (?)*b
_ Bore 6 S.P. j 0- 80' clay, grit
L | 80-130 'és.f»ciay
. 130-136 ciay{"ﬁrpdk";
o 136-138t es.
g  Boré 6C | i2-‘43’ sé; ‘ ,
o - 43-126 clay, sand
126—132'_ ss., gravel
, ‘41132-143' clay, blue shale
Bore 9 S.P.. 0= 15’_'c1ay,”g?gnite .; a1
-15- 80! glay,mgs; ) granite?
A 80-174' decomp, granite )
* Bore 200 yds. W. O- 45! ss, | |
: ‘ 45-116" granite.

S



N 1036

E4 - | | DM 1346/52
Tallaringa Area,. (N.H. Ludbrook 1954)
' Bore Noi 1 i.  . 3~ 270 iimesfone-A ; Recont = |
27-160" sandy .clays ) ? Tertiary terrestrial
- 160-173' coarse sand (early Tert./Late Cret,
“EJP.Ds 0'Driscoll The Hydrology and Geology of
-t 1952 : ~__ the Mt. Eba District
T B D.M, 1346/52 Plans L52-41,'52-323 (eec )
. .
E5
Mulgathing
o qué 65 granite at 51%
62 - 2= 95' ' clay
| 95-110*  "hard blue rock® -
, 110-136% "  "‘»quartz.rock“
. 63 0~ 35' clay (v. near 65)
~ 35. 80! S ss,
_ 80-162 Sand‘
Bore 2 McC | . 3~ 10' ss, (BE cnr. P.L. 1829)
: 10- 48' clay 8
48-100' ss,
F'é " Welbourne Hill Bore No. 6 (heéﬁ ﬁoméstead?)
o 0- 37" ' ‘gravel, clay
v ;t'--3fﬁ;" " 37- 67" hard and decomposed "rock".
N =& 67=322 . shale, clay
' - 3222330 sends

Warranarrea Bore 0-100' clay
' 100-424' blue shale
| 424-466'  sand | -
Welbourne Hill No. 4. | . ~ D.M, 886/56
' - 2-140'  Silt, clay, marl |
«. .~ 140-147* sandy shale.



I

F3

PS5

oA L

037

Ho 1 Stuarts Ra, 0= 82% eclay _ .
82-199' - shale 6" boulder at.132¢

199-241* " ‘and 1ls.
241‘-458' ) Sa.nd- A

Mt., Clarence No.,X  10-105'. shale
:  105<168'! . clay, sand
168-179! sand, gravel.

Woorong No. 3 Bore 2 - 37'  1s, and rubbie
' 37 -114" sand, ss,

Bore No, 26 Mulgathing Rock'holé
2 - 84" clay, limestone
84 -105' bquen granite
Bore S 30 (Mulgathing)
Do ’ 5 = 15! 1s. rubble
15 - 63' - ss.y sand
63 -120" - brown coal
120~ 128' clay .
128 -130* sy



APPENDIX B. .- o <038

PALAEONTOLOGICAL EXAMINATION OF MATERIAL FROM -A4DL

" . ABSTRACT

NORTH oF THE EUCLA BASIN.

v | “&Mlezw% éf/m

N.H. Iudbrook .-

‘Thirty four samples collected during & reconnaissance survey
in the Eucla Basin and the area to the north cover a fairly wide
stratigraphical range, An important collection of ‘Aptian mollusca
from near Mt. Clarence is included, .Fourteen samples.from the Israslite .
Bay area are also included, '

EXAMINATION OF SAMPLES

P 106/59

P 107/59

F 108/59

v

F 109/59

¥ 110/59

F 111/59

M36=-F, Surface outcrop near Cocklebdbiddy W.A,
Pink-cream dense, partially recrystallized Nullarbor
Limestone (Lower Miocene) crowded with ’
Austrotrillina howchini,’

M37-F. Surface grabd sample from bore rubble, Plsher's
Bore 19 miles north of Nullarbor H,S.’

Almost completely recrystallized and ferruginized
calcareous clay. ©Oolitic structures are common.

No fossils are present to establish the- age of the

“material.

MSB'F3 Surface outcrop, 5 miles north of_Eisher'S'Boref
Pink-cream dense almost wholly recrystalliged Nullarbor

‘Limestone (Lower Miocene) with Marginqpora vertebralis

and abundant Miliolidae.
Surface duricrusted, oolitic structures present“ :

' M39-F, Surface outcrop, Fisher, Transcontinental Raiiway.

Duricrusted surface of the Nullarbor lLimestone, which

rémains as pebbles or patches in the duricrust.

Unreplaced Nullarbor Limestone contains abundant
Marginopora vertebralis and Miliolidae.

'M40-E.- Surface outcrqp/14 miles west of Watson

Nullarbor Limestone with Marginopora vertebralis,
Planorbulina, Miliolidae, corals, and molluscan casts,

M41l-P, Surface - 20 feet Lake Yarle,

Nullarbor Limestone with Vasticardium sp., Spondylus
Sp.s and other molluscan moulds and casts, The
microfauna is the same as in P 110/59,




P 112/59

P 113/59 -

4‘*1

t

‘. e e

F 114/59 . . o
BT ...~ Pogsils from the Nullarbor Limestone: el
., Cucullaea sps ;. - ; S
- - Chlamys-eyrei (Tate) R
.  Miltha sp, cf., hora (Cotton)
~ Diastoma cf, Erovisi Tate
Zhericium sp. ' -

- Cypraeid sp,

- --039

M44-F. Watson Quarry 0-2 feat,

‘Surface of Nullarbor Limestone partlally duricrusted
‘and coated with kunkar.

Microfeuna as in previoue samples, Harginopora
vertebralie and Miliolidae predominating.

. M45-~F, Waxson Quarry 2'-16'

This is duricrust developed on Nullarbor Limestone with'
oolitic structures,. - : .
Nullarbor Limestone- retained as brecciated fragmente,

M46-F . Watson Quarry " 16361 +

Microfauna. dominated by Marglnopor vertebralie
and Miliolidae ' ‘ .

The compoaition of thls fauna requires detailed study

Several of the elements occur only in‘the late Miocene and Pliocene
elsewhere in South Australia. . The. presence of Austrotrilline howchini
and Flosculinells’ bontangeneie at several locallties dates the Limestone

as Lower Miocene” (Indo-Paclfic fx-f ) and their absence at Watson is not
taken as indicating a younger age ‘for’ the limestone quarried ‘there¥ The
molluscan aesemblage needed warm shallowwaters for its development.

P 115/ 59 -

P 116/59

F 117/59

ﬁM57~F. Old claypan, near Malbooma, 30 miles east of

Wynbring Rocks, .

This is a 31liclfied limestone ‘with remains of a .
freshwater gastropod, possibly Gabbia ‘sp.

Similar freshwaxer limestones are: apparently widespread '
in’ the vicinity of Lake Torrens, They occur at Ediacara
and on ‘the’ Witchelina Milltary sheet. : :

M61-F. Outcrop, flat-topped ridge 16 2 miles north '
north west from. Ingomar H S, V¢

Duricrust. Silicified sandstone conglomerate and llmestone.
No indlcatlon of age can be given.~' :

,M63-F. Low breakaway, 15 m1lee north east of Mt.
Clarence H.S,
Chocolate-red ferruginlzed gypseous shales w1th

Maccoyella barklyi (Moors) and Mytilus 1nflatus Moore.

The -shales are rich in selenitel
Ageg Aptlan - probably ‘lower part.,

. o®



P 125/59

* o P 126/59

i
¢ | M
-

e

F 127/59

7040

M74., | Observatory Hill, .
Silicified sandstone and pos81b1y 5111cified shale.
Two..of the specimens have unusual 'siliceous slivers

Jof uncertain origln.A. W1thout fossil ev1dence it

_sillc1fied sediments of this kind,

1M89. Near Mt Lindsay.

;Fine pinkish-red sandstone'with subangular quartz

grains and wori burrows.-

_:Although there is no fossil evidence to confirm it,

of Tertiary ‘age, reforred to'as "Byrian", (N.B. Eyrian
‘at its type locallty is Lower Gretaceous - Neocomian)

'fmgl Near Coffin n111
- SimiYar to M89.



[ ] ' .
Sk U 041
v - , o '
\? P 118/59 1464-P, Outerop in bank of crack, approximatoly 200 foot
A belov Coobor Pody which is 600 feet ASL. 15 milos cast
south cast of HMt. Clarence H.S,
Bucula truncata Moore
Haccogella arklyi (Moore)
Poeudovicula sustralis (Hoore)
Hytilus inflatus HMooro
Fisailunula clarkei (Moore)

anopaca rugosa moore :
) xatella maranoana (Etheridge)
Hatica (Lunatias variabilis Moore
Belemnito sp. cf. Poratobolus oxys (2. Hoods)
Fossil wood.

~ ¥ ova s

Age = Lowor Cretecoous (Aptian) - probably lower part
of Aptiasn, <Some of tho specimens a:e~very'we11
preserved, == ;

P 119/59 . M65-F. . Mt..Wi{lloughby H.S. P.S. 18 Grid P 2.
o ' 2his is 8 hard chémically dopovited limestone for
- vhich no precise ago can be giveny peculisr typo
of recemenﬁation apgears to be a &uricruat phenomcnon.

F‘126/59 HBE-P. '3 miles west of H1n$inna H. S. 70 feet hlgh
. ' broakavay. .
2 gpecimens sl) ¢ - 9% which is duricruat as P 119/59,
: 2) 9 - 70% 4 & leached pink calcarecous clay
for which no age ¢an be given,.

_'F‘121/§9 ﬂﬁ?aP;- About 9 nilea 1 66°% v from Uinﬁinna E.S._ .
. : Surfaco outcrop.
This 1o apparently the same as P 120/59 (1) and F 119/59.4

F 122/59  H69-PF. - Hintabio Opal Fiold, about 25 miles south vost
of Marle Boro and Tank. P.S. i88 Orid.B 2, '
Yhite agrillacoocus gandstene with precious opal,
siderite grains, gypsum, .
Ho foraniniféra wero detected, . Bimilar sandstone
occurring in other opalfields overlies shales with a
lovor, Aptian m:crofauna. N

[ ]
v e,

F 123/59 H85-F, take Haurice. -
: Dense buff quartocite, the ngo of which cannot be
deterninod in the absonce of fOSSilsm o
(see Geol. S. Auet. De 77).

P 124/59 _ﬁ&&-—?. "1 mile m:rth of Junction of Yast Stroot and
‘ 25%h Avenue, Haralingas .
Hottlod and banded pink and groy clayey sande, conglomerato
and -duricrust. Tho material is of non-narine origin, - An
oxact ago cannot be given, bu% it 1s ﬁhoughx to be post-
@artiany. '
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