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ABSTRACT

An almost complete sedimentary record of Calnozoic sediments
from Eocene to Recent is known in the Willungas Basin., The surface
formations have bsen mapped and described, special attention being
paid to the Siratigraphy of the area, The subsurface geslogy has
been interpreted from bore logs, and attention is drawn to the
conditions of sedimentation and changes in facies of the s trata,

INTRODUCT ION
1 & E(’: at i gnn

The Willunga Basin which embraces mrt of the Hundred of
Willunga together with part of the Hunared of Kuitpo is a roughly
triangular area of sbout a hundred square miles extending
westiwards from the Willunga Scarp south of Kuitpo to the eastern
shore of St, Vinecent®s Qulf, Its northern boundary consists of
Pre-Cambrian metamorphosed sediments, the principal roclt t ypes
including slates, limestones, guartzites and tillite. Cambrian
Bediment 8 of the Willunga Scarp form the southern boundary,
sextending from the c¢liffs south-west of Nt., Terrible Gully to
approximately half way between the townships of #illunga and
Kangarilla where the contact with the Pre~Uambrian is exposed,

2, Previous work,

Previous geologiecal investigations in this area have been
confined mainly %o the coastal strip s outh of Ochre Point. Early
work on ths Cainozolc sediments was carried out by Tate betwe:n
1879 and 1899; E.V. Cliark (1899 and W. Howchin (1911, 1923), Faunal
investigations have been made by Dennant, Chapman, Singleton, Parr
and Crespin, The Cainogzoic succession of Aldinga =nd Maslin Bays
was mapped in 1951, and a succession establie hed by M.A. Reynolds
as part o the work for his Honours thesisz, Inland, Eocene lime-
stones were reported by Tate, and Howehin undertook general
rsconnalssance work, Dr.- Glaessner has comnleted a reconnalssance
of the area, and has collectsd materizl and made stratigraphic
observations from most of the locations mentioned in this thesis,
8ir Douglas Mswson has mapped the geoclogical formations in

association with establishing a sequence of the Tertiary succession,
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but has not yet published the results oi his investigations,

A survey of the area for hydrelogical purposes was completed

by G.W. Cochrane of the Soutk Australian Department of Mines,

in 1950, and an attempt made to recognise the major Ltratigrsphic
dlvisions.

3. MNature and Scope of Ipvestigatimms

The purpose of investigation of this area hes baen not
only to map the surface geology, but both to correlate from
available bore material the inland sedimesnts of the Hasin with
the standerd Cainozoie section prepared from coastal inveatigations
by M.A. Reynolds in 1951, emnd to atudy the change in facies of the
strata between t he coastline and central portions of the Basin.

This latter project has besn made possidble through the assistance
of the Department of Nines, from whom ssmplec of a bore WB~1 were
supplied during the mar, and € 20 by Mr., D. Hardy of Tintara
Winery, MclLaren Valc, who also offered the material,

(1) Pield Eapping.

Preliminary iavestigations dn the field were made first in
February ef this year, but the £ 1sld work was not comoleted until
later in the year, the intervening perind being spent on faunal
investigations on the bores supplied. Considerable difficulty has
bedn experienced in field mappinrg due o3~

(1) The low rolling topography snd lack of exposures, these

two factors refleciing the gently dipping attitude and lack

of resistance to crosion of the Tertiary sediments.

(11) The major portion of the area is under extensive

celtivation.

(1i1) A1l but the most juvenile of the wader courses ad jecen?d

to the Willungs Scarp are shallow wit out rock exposures.

(iv) Most of the area not covered by alluvial clays is overlain

by fine white dusty sends, These sands can be traced from west

of NcLaren Vale to t he northerm most limits o: the Basin in the
vieinity of Kangarilla.



(2) Sampling.

Specimens of all Tertiary rocks exposed in road and rail
 euttings, quarries and creeks have been collected and numbered,
together with numbering of the locaiions from which the samples
were obtained. These location numbers, togeiher with the nature
of the ow erops, huve been marked on the map, scale two inches to
the mils, supplied. The samples are deposited in the Palaeontology
coolection of the University. Investigations for microfoseils
suitable for corrselation have been mads on all suitable samoles
collected from these suriace sxposures,

The boundaries bstweon surface sands and slluvium have been
mepped and plotied with as reasonable degree of accuracy as the
surface exposures will allow. Boundaries not clearly Adefined are
chown with a broken line. Scetiona of all available bores and
cuttings were prepared on a scale of ome inch to rfifty feet, and
these have heen used in subsuriace correlation. The Willumgs
Bore WB~1 drilled at the corner adjacent sections 222-3 and 232-3
has been taken as the iniand standard due to the impor:.ance of its
pesition, its greater depih, and the more accurdte and complete
ganpling at two to three feet intervais.

In foraminffersl investigation, samplings for washing vere
taken at ten foot intervals between the upper and leower limivs of
sach wnit and at proportionstely closer intervsls where any
noticeabls lithologic or faunal change necessitate more detailed
investigation. Dgtailed study of the foraminifera hes not Ween
undertaken owing ito lack of time, but separation of the different
apueig:?hggigegiigg:ploted and generic identifications made on

foraminifera from HEB-L20,.

IT gStratigraphy
x. Eg-cm and Gambr;ans

The northern limit of the RBasin consists of Pre-Cambrian
metamorphosed sedimemt s of the sdelaide System., These are exposed
fvrom the cosat at Ochre Point eaet to the Willumga Scarp, north of
Kangarilla., They eonsist of steeply dippimg and highly folded
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quartzites, slates, limestones and sasles.

The southern limi% of the Basin in the region of Willunga
is of Cambrisn sedimernt s dipping steeply noruvh~west with a strike
of sbout 60", These Cambrian slates, guartzites and limestones
have been overturned and highly sheared, and are overlain unconform-
gbly by the Upper Tertisry sediments.

2. Tertiary Sediments
1. Formation: Bakers Gully Gravels._
Exposure.

This formation can be traced from t he road cutting on the
Clarendon-Yaroona highway where the unconformity between the gravels
end Pre—Cambrian can be sBeen in -a southwesterly éirection bordering
the Pre-Cambrisn ridge south «f the Ohkapafinga River. The gravels
are exposed in the Baker's Gully quarry, and from this point, can
be traced In a minor are over a mile or so distance on the =outh side
of the unsurfaced road leading west irom Baker'’s Gully. From this
point they are overlsin by fine Recent sands until a mile west of
Blewitt's Springs smd just south of the Baler's Gully -~ Jeaview road
where they are found in association with plant remains., A gravel bed
in associstion with ferruginised sands and grits is found still
further west of this point in & read cutting at Location 6, snd on
lithologic and stratigraphic grounds may be correlated with reasonsble
certainty with the Baker®s Gully Gravels. In a shallow cutting
adjacent to the Pre-Cambrian basement st Location 14, coarss cross-

bedded sands overlalin by weathered kunkar, are oxposed to a depth

of approximately five feet., =Equivalents of this sand, and correspond-
ingly of the Bsker's Qully Formation, may be regarded as the North
Maslin white and brown sands exposed In the sand quarry along the
eoast, about a mile south of Ochre Point (Reynolds).

Lithology
1, Baker's Gully.
The gravels consist predominantly o sub~-angular to angul ar

gquartz pebbles, ranging in size from lsus than half en inch up to

an inch or two iInches in diameter, cemented in a fine gsandy matrix
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which has undergone extensive ferruginisation resul ting in

a variegated reddish-brown lateritic gravel, Medium to

coarse grained lenses showing the effects of eurrent bedding

and minor faultlng are common, and usually are found in

association with fine white silty clay bands,

2

Location 6: Road cutting two miles north of NclLaren Vale.

A lateritic grit sequence, consisting in ascending order, ofs-

(x)

(2)
(3)

()

(5)

(6)

Yarigeted yellowish-brown to dark brown ferruginised grit
{Specimen A,265).

Thin weathered pale brown calcareous sand (Specimen A.266).
Coarse subangular quariz gravel bed, nine inches to a foot
in thickness consisting of colourlsess Lo amber guariz pebbles
up to half an inch in diameter in a fine candy matrix, cemented
by a limonitic cement. (Specimen A,267).

Finer ferruginised grit bed, yellowish brown in colour, one
foot nine inches thick,

Sparkling white micaceous fine grained calecareous ‘sand,
(Specimen A.268).

-

Brown ferruginised sandstone er grit.

Loeation 1llis Two miles northwest of MeLaren Vale in a road

cutting on the Noarlunge-lcLsren Vale Liighway,

A medium to coarse grained crosg bedde i varigated psle yellowish-

brown friasble grit, consisting essentiully of loosely consolidated

colouriess to amber quartz grains and subordinate muscovite in

& fine sandy matrix,

Sand Quarry: South of Ochre Cove.

The red and brown sands grouped by Reynolds as the North Maslin

Sands may be regarded as equivalenis o the Bake~'s GQully Gravels

on account of;~

(1)

(2)

(3)

Their position, lowermost in the Tertiary Buccession
unconformably overlying the Pre-Canbrian,

They are of freshwater origin forming deltaic deposits
adjacent to t he guartzose Pre~Cambrian sedimert s.

They are both characterised by the presence of fu.sil

land plants.
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(1) ZLithological similarities may be druwn between the
two formations with regards to:-

{a) The presence of fine cross bedded sand lenses in the
Baker's Gully Formation similar 1o the North Maslin
Sands,
{(b) White silty clay -uenses assoclated with fossil land
plants are common in the lower regions ol both ths
Gravels and North Maslin Sands,
The coarser graln size of the Baker's Gully deposits would be
as sxpected in sedimert s ad jJacent to more elevaited source rocks,
Contacts
The Baker's Gully Gravels overlie unconformably steeply dipping
woathered purple and chocolate clates of the Adelaide Gystiem.
Chocolate slatee are exposed In the base of the guarry.at
Baker's Gully, revealing a tHekness of 25 to 30 Puet ol sand and
gravels. No sharp contact with the Pre-Cambrien is elsewhere evident
until in the sand guarry at Ochre Cove where the equivalents of this.
formation, the Rorth Maslin Sends, 8 re exposed unconformably with the
pre~Tartiary basement,
South Maslin Sands

The llthological similarity inland, P :iween the Gouth laslin
Bande and the overlying, lower glauconitic candy member of the
Tortachilla Formation makes distinction betwson t hese beds difficult.
Positive identification of this member can be made "rrom the southern
partas of the sand quarry ltc the emall shallow cave in the south-east
corner of Maslin Bay" (Reynolds) and in a shallow cliff seciion at
Lell half a mile due aast of Tortaghilla Trig station.

Lithology

The sands consist of well rounded quartz and limonite pebbles
together with small g reen clay pelleis, quarizite osebbles stc., set
in s loosely coneclldsted calcareous cement, The sands vary consider-
ably both in grain size and colour, but are generslly coarse In
texture with & greenish to purplish-brown colour. Cross bedding is

generally characteristic of the sands in the coastal exnosures, but
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inland where the outcrop is limited and weathering effecis are more
pronounced, such features are difficult to discern. Glauconite has
not been proved from the sands, but in view of the high percentage of
limenitic psbbles, and the common greenish to blue colour the
presence ol glauconite geems substantiated,
Contacts

South of the Sand Quarry this member overlies unconforably the
North Maslin Sands. East of Tortachilla Trig the base of this member
is not exposed bt 1its upper limit is given by the fossilifercus
Glauconitic and Polyzoal Tortachilla Limestone Members.
3. Formatlon: Tortachills Timestiones.

1. Polyzoal Limestone Menber.
The only exposure of this member known inland from t he coast
is at L.11, in the shallow ¢liff section easl of Tortecnills Trig
where the top of the South Maslin Send is marked by a thin polyzoal
horizon immedistely below the bese of the Glauconitic Limestone
membar.
Lithology.

A medium grained polyzoal sand, purplish-brown in colour

containing cosrse limonite and gquartz pebbles.
2, Glauconitic Limestone Member.

As indicated previously, d4ifficulty has been met in distingulshing
this member from the South Maslin Sands, in the c uttings north of
McLaren Vale where the change in facies has produced a corresponding
changs In the lithology of this menber.

Exposure,

In additlion to coastel exposures described by Reynolds (1951),
outerops of this menber are known from (1) L.11, east of Tortachilla
Trig, where the fossliliferous hard glauconitic limestone forms the
predominant ridgs of tk® minor cliff section,

(2) L.7; fomsiliferocus greenish coloured glauconitic sand,

(3) L.1; " N (1 ] f
Lithology.
le Lsll. = east of Tortachills Trig.

A hard caleareous Wizhly fossiliferous glauconitic limestons
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characterised by jhe presence 5L small vockets of fr.
glauconitic materisl in the upper parts of the bed. iimonitic
pébhles and coarse, angular, amber coloured quartz grains are
distributed throughout the calcarecus cement, which has in par:
both within and without the fossil casts undergone recrystallisation.
The echincid Australsnthus longianug Gregory was callected und
identified from the tacevwssshe Tortachllls Limestone 16 inches
above the bass,
Contacts.

This member which is known here to & tnicknsse of four feet
is terminated belew by i he Polyzoal Limesione and above by a two
teet thick Transitional glauconitic marly bed,
2¢ Sandy Equivalents of the glauconitic limestone,

Lithology.

Though generaily uniform, slight variations in lithology
are noticeable in samples taken from the different outerons,
Typically, however, the member consists of a pale greenish-brown
medium {0 coarse grained glauconitic sand conaisting of gruins of
quartz and limonite in a loosely consolidated calcareous cement,
In addition, clay pellets, gquartz pebbles and organic fragments,
the last named wuch sltered by weathering are common. In the base
of the cutting at L.7 the sand has undergone sxtreme leachins and
oxidétian,.resultiﬂg‘in the basse of the =xno~urs becoming dominantly
iron~pich with a characteristie dark-brownish-z» en solour. In this
firmly consolidated region, polished limonits pebhle: and renlaced
Tossil casts are very common. The fact tha.the leached znd
oxidised portions of the Hrmastion become progressively limonite-
rich, substantitates the view that the =snd iz glauconitic,

Structure.

Altitudens at which this lormetion is exnosed ranze Irom LOO feet

at L.1l, a difference in height of 300 feet over = distance of
nearly 5% miles, This gives 2 soutweatsrly, apvproximate dip of }ea
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At Location 7 ihe fou 11iforous sleuconitic 2snd ie overlailn
by fossiliferous Blanche Point Marls. The bace o0 the formation
15 not exposed, but 1t seems most probsble thal the ~ands have
been formed following reworking of the undsvlving sonth Haslin
Sands.

North of McLarehn?alé*at,L.ls this glouconitic sand forms
ona of the lower bede of the first ro=3 entiing, It i limited
below by mottled reddish~brown to yellow ochre~rich silty Glays
containing mediws nized cand gmains in a Cine ochrous matrix,
Overlying the glauconitic sand are mnfossiliferous white sands
which are in turn overlain by the fossiliferous Blanche »int
Marls, The 2xact position of ths unfossiliferous szendse in the
ctratigraphic colusn is d1fficult to determine but they may
represent a non-merins phase represented in the coastal succession
by the Tortachille T.imsstones er lever Blansche Point iHarle, snd as
such have been included wnder this heading. The gleuconitic member
(Specimen A,255) messures 1C inches t2 a fool in thicknes=,
Ooverlying this mepber sre in order:-

(1} Lithology Sample Thickness

Fine grained white sands containing the
caleified remnants of former root e 254 65 reet.
structures,

(2)

Medlum to coarse grainec unfoesiliferous . 5
quartz sand. 4,253 O

(3) ‘
Friasble greyish to white siliy sands
sontaining laminated pebbles of Pre-Cambrilan

- - 1 o 1y T Y e ' T R ik
§h 38,2941 050 1 5BnRE 2B End VT ER B1440°ana Avzd2 oy Teet.
amber guartz greins follows the bedding
two feet sbove the base of this member.

Yellowish-brown weathered limonlte Hand
marking the contact with t he overlying 9 inches
mharritella® beds.

Perruginised sandstone similar to A.255 overlain by kunkar is

exposed in the bass of the first rail cutiing L.5 south of

McLaren Vale. Viwcewe above.

det  hacd u.J-h..-u.‘ Lq Lm. M&ﬂ;c:]»}tnm sowoly o
Pllvc.e.he. ,}gm., sawols 9?|—¢v¢.l (8') CwL.ue.



L. Formation: Blanche Point Marls,
Exposure.
Three members are distinguished by Reynolds at making up
the Blanche Point Marls. These together are exvosed from Uncle
Tom's Cabin to just south of Chineman®s Gully. Distinction
between two of the menmbers can be made in the road cutting L.11
east of Tortachilla Trig but elsswhere intand positive demarkation
is difficult and all exposures have been grouped only as the
Blanche Point Banlcs. They are exposed inland slong a line
trending northeast roughly parsllel t o the Pre-Canbrian basemert ,
and over a distance of eight miles at:~
(1) The cliff section and road cutting east of Tortachilla Trip
L.1l (1) and (2}.
(2) Horth of Melaren Vale -~ L,1 and L.17.
(3) In the McLaren Vale Quarry and rail cutting ~ L.3.
(4) South of Seaview at L.7 {above the South Maslin Sands)
and at L,12,
(5) 8outh of “Amery" ~ L.16.
(6) Two miles east of Seaview at L,23,

Member La: Transitional Narls.
l. Location 11.
Lithology.

A greyish soft fossiliferous merly hed contalning preins
of glauconite and sesnd which impert a cheracteristice speckled
appearance, In the upper regions the bed becomes psle-brownish
¥ellow in colour, the proportion of silice increasing especielly
in the replaced fossil easts.

Contacts and Thickness,

The memiber is terminated below by the Glauconitic Limeetaons
Member, Upwards it pzsses impercepntably into the Banded Marls,

A thickness of approximately 6 feet could be determinad.
Member 4bh: Banded ¥erls.

Lithology and Thickness.
Apout 35 feet of alternating hard md soft grey foasiliferous

marly bands rich in PTurritella aldinge. The percentage of
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glauconite increases in the upper portions, and a shelly
glauconitic bed four feet in thickness could be distinguished
below the upper 6 feet of harder marls containing nodules of grey
chert and the replaced slliceous casts of Turriteils aldingae
(Specimen A.281),

Contacts.

The upper member, the Soft Marls is not represented, the
Banded Marls being overlain unconformably by an orange-brown
pebbly sandsione formation at least twenty feet thick cf? Pleistocene
age.

Other Locations,

The close similarity €©iom both lithological and faunal
viewpointe indicates that other cuterope of marls inland belong
to the Banded Marl member of this formation. The marls maintain
the characteristie glauconitic speckled sppearance and Turritella
dominates the fauna preserved in the rock. The outerop ef., Loeationl
north of MaLaren ‘Vale provides the first sxception and indieation
of a change in facies. Here the marls, while still rich in
Turritella have become dominantly sandy with a high percentage
of fine mica. Pragments from this location to which have bcen
added Hydrochleorie acid show no signs of efferveécence. but this
may be due to extreme leaching of the sedimert 8. The fossil
structures are well breserved, both casts and moulds of primipally
Turritella being known.

Contacts and Siructure.

North of Heclaren Vale at L.7, the weathered marls overlie
directly the glauconitic South Kaslin sands. In all cases they are
surface equsures;_overlain only By Recent sands and alluvium,
Generally leaching of the upper portions has produced a thick
surface laysr of kunkar,

Dip.

4An estimatlion of the angle and direction of dip based on
Lahee's three point method has been made from altitudes at which
the Blanche Point Marls ars sxposed unconformably with the underlying

Tortachilla Formation at Le7y, Lsl and in the bore HB-L20, This



gives, as accuraiely as determinations will allow, a dip of

1% in a direction 218°,

5, Formetion: Chinaman's Gulliy Beds.

Exposure,

In the coastal section these have been determined Trom
300 yarde north of Chinaman's Gully south as fsr as Aldinga
Creek, the best exposures being kmown in Chinaman's Gully and

two small creeks to the north (Reynolds 1951).

No inland exposures of this formation are known, They may
be regarded as equivalenis of the uppar lignitie beds known in
bores from the ares,

6. Formation: Port ¥illumga Beds.

Expesure,
Along the coast, the northernmost limit of these beds is

obscured by Recent terrestrial and aeocllan deposits, but has been
calculated by Reynolds, from the sprarent aip or 14° (120 feét/mile;
200°T) to be 280 to 290 yards north of Chinamsn's Guily. The beds
bass below beach sands a thousand yards mouth of Port willunga, and
do not reappear until a hundred yards south of Sellick's Besch

where they form resistant beach cliffs about 15 feet high, which
have been eroded away in the t-egion-‘ar Mt, Terrible Gully., Southwest
of this point, the s ediments Torm th» steeply dipping southern limb

of a syncline, unconformably overlying Cambrian shales and limestones.

Lithology.

. A yellowish-brown shelly limesione of varying hardness made up
of the triturated. fragments of Bryozos, #chinoids, Pelecypeds, -
Foraminifera and other marine fossils. Inthe Port willunga section
the lithology varies considerably, and different members have been
distinguished on lithological grounds., "The formation as a
lithologisml unit could be classed &8 an arenaceous polyzoal
limestone with argillaceous bands™ (Reynolds 1951).



The limestone which exhibits pronounced crass-bedding
Torms a low cliff abouwt 15 feet in height. ®5lding has formed
a8 shallay Jipping anticlinal structure which extands for abant
half a mile soutwhards along the cou:=i, »2ne lim: pitching gently
to the north, the other to the south,: The southern 1limb
diseppenrs below thick alluvial boulder beds of % Plei<tocens
to Recent age, which vary in thickness from 150 to 200 fest.
Though the cliff limestone has been extensively ercded by the
gea, a wave-cut nlatform of the same material extends as tk floor
of the bay as far south as N%t. Terrible Gully, The limestone is
not again exoosed above sem-level until in the zone of the #¥illunga
Searp sbout 500 yards southwest of Waterfall Crsek, whore it is
found dipring steeply to the northwest and lying unconformably
above the buff and purple csloured Cambrian slates and limestones.
The dip which ranges from 60%o 80°% Porms = eurve .in the form of
a monoelinsl fold which flattens out gradus!ly in ths sediments
further to the north. The contact betwesn the “ertiary an? the
Cambrian is marked by s bassl boulder of derived Cambrian slates
together with a black powdery Mangsnese dennsit which predates
fossilifarous marine Tertlary sedimentation. At the base of the
h igh ¢liffs, t he harder s8iliceous strata which have rasisted
érosion from the sea, form fogether with isoluted stacks continuous
ridges from which a strike of 57° to 60° with a dip of 70° can be
measured. PRossiliferous pink limestone weins with fragments of
Canbrisn slates are formed fromthe lower part of the Port Willunge
beds, and dissgect the Canbrian sedlmert 8 along irregular fractures,

The thickness of this formstion measured by Reynolds in the
vicinity of Port Willungs is 111} feet,
7. FPormetions Pliccene Limestones and Sands,

Exposure,

Pliocene sediments have their maximum development along the
coestline from north of Ochre Cove to south of Snssper Point where
they have s thickness of apﬁpoximately 36 feet. South of Sellick's

Beach, fossiliferous Pliocene sediments were discovered by



Dr. Glaessner unconformably above the {olded lower #iocene
limesiaeas.
Lithology-

Threse divisions of th: white and yellow zands ané arenaceous
limestones are considered by Reynolds as making up the #liocene
sed imentary record.

i. In the sand quarry, and extending 120 yards south of
Tortachilla Triz, are basal white end yellow sandsivnes overlain
by handed white and yoellow sands with sn upper limonitic band.

The thickness of this member is 10} fest.

2, South from the Trig. Point to the north side «f Z2lanche Poin’
are "... yellow sands (Sample A.200) 9 feet thick overlain by a
green clayey band (A.199¢) grading intc a davk greylsh sr=en to
brown clay (A.195b) bt feet thick and the section ies capped by
white sandy limestone {A.199a) 5% feet thick" (Reynolds 19%51).

3 A series of calcareous sandstone and arenaceouz limestone bands
from Blanche Point south te Snapper Point, varying in thickness from
18 i 20 feet, male up t heé third member,

South of Selllecks Bsach, Pliocene sediments have a maximum
thickness of 10 to 12 feet. The shallow Mlocens aniicline ic
overlaln unconformably by a group of sediments consisting in
agcending ardsr of i~
(1) A four inch pebble bed marking the unconformity.

{2) s9ix to olzht feet of well weathered white limestons with
numerous guariz grainc and containing the ¢ asts of fossil
gastropods and lamellebranchs,

(3) A thin greenish~brown sandy bed between 18 inches and 2 reet
in thickness, becoming argillaceous in its upper exiwemitles.
Contacts and Struclure.

This formation overliee with angular unconrormity the 2ve-
Pliocens sedimenis, and is overlain by Pleistocene tu Recont sands,
clays and guartz boulder beods. In thev icinity of Ht. Terrible
Gully the Pliocene sediments aleng with part of ths Port willungs

Beds have bzen completely eroded away, ard are overlain by boulder

clays {Panglomerate) of ¥ Pleistocenc tc Recent age. Hlsewhers



untfossiliferous mottled clays form an extensive oonning. 'The
Plioceno bede south 27 Sellick's Besch sihow & prentle noritherly
dir uncontormable with the Miocene snticline. ‘ris indis tes that
ths neriod o felding of the Pre-liiocene ssdiments subusesuent 4o
depeosition of the Port willunga Bads, bul preduating Pliocens
sedimentation, wauld have beer in lsnte Miocens +times,
i Pleistocene to Rucent Depositsa.

Several lithologieally distinetive pgroups ofs edimeric may be
recognised, They incliudes-
1. Pleistecene moitled clays confined mainly to thes coastal and
southwest ecetions of the Basin,
2. Unfossilifercus variegated whitec and red ferrurinised sands.
3 Coarse nuartz pebble zonglomeretes in placesn heavily
ferruginised, confined largely t o the more zlevated porticne of
the Basin,

i hick guartz houlder beds in the neighbourtised of the

Wililunga Scarp.
5. Recent alluvial sand and stream Jdeosouit

1. Prom norith «f Jchre TPolint “n south of Jmapper Foint Pleistocene
beds consist predominsntiv of red and srecn molled sandy cleys

overlying gravels and boulder bede. Th.se have & maximum

thickness along the coast of 5% fasft 27 shichti he red bhede form

39 feet, (Reynolds 1951). Vsristiun in thilckness of' these hds is
noticesble betweea Pflanche Print and Snappew Point. The cooit
gsection in the'vicinity of Salliek’= Beaeh shows = vaximum ickness
of sbout 50 feet of mottled reddish snd greyish-gruen clave, the
mottled bads are exposed inland in »oad suttings =nd creels, iwo
miles west of Willungs township., Extensive cultivation of the arsa
prevents any sharp demarliation hetyesn these wotlled clavs and curfacs
alluvium, snd =2n approximste boundary only 2sn be {i.ed. In the
road cutting north of Aldingz townshipn, voriegated yellow an! white
sendstong rescniipg a theknaass of at laast £lve feet iz sxvosed in the
base of the cutting (Specimen A.29Y4). Phie sand 1s oveslain by thick

mottled red and green 2lays, Further cent of this enieing mob.led

clays ovetain by Reeceni unkar are esxiuvsed it 8 depth of three reet
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in o shallow road cuiting (Specimen £.293).

2, The most extensive ? Pleistocene sediments are the

loosely consolidated unfossiliferous red und yellow sands

which form a thick capping over most of the srea. They are

met with in all of the known bores and show g maximuwm thicknec:

in & water bore sunk at tle Willunga Poai Jffice where theyr

reach a thickness of at least 300 feet. ‘enerslly surface
gxposures are consollidated sandstones, heavily ferruzinised

with a characteristlie reddish to yellow-brown colour, . Consolidated
sandstones of thie type are known i'rom &:veral localities:~

(1} A mile east of MecLaren Vale in & shullow road cutiing (L5}

are variegated yelllwish-brown consclidated sands.

{2) A mile and a half sast of McLaren Flat, ferruginised
reddish~-brown sands are exposed as the walls of a deep creek,
revealing a thickimss of over 25 fest (Specimen A.287; L.15).

These sandstones are overlain by thick alluvial river conglomerate,
the coarse well rounded pebbles consisting of Pre-Cambrian
guartzite and slate. These alluvial beds Wihich show pronounced
current-bedding rey » regarded as of Recent age. North of this
exposure similsr sandstone and boulder beds are e xposed at 1,10
(Specimen A,275).

(3) South of Mclaren Vale, consolidated sands of thiz type are
known from the third rail eutiing; in a shallow ereek bed wesi of
Willumga and in the first road cuiting north of Aldinga. .

3. ‘'The more elevated portions of the basin are commonly capned
by heavily ferruglinised quartz conglomerutes, The pebhlec which
are of "milky" quartz, range in size up to un inch or sc in
diamter and are cemented by a dsrk reddish~brown iron cement in

a finer sandy mairix, Rocks of this type arc exignsively developed
along the Pre-Cambrian ridge south of the River Onkaparinga and
are known at an altitude of 400 feet as hill cappings north of
McLaren Vale at L.4 (Specimen A.261) and south of "Amery”. Between
L.7 and the PPpe-Cambrian, a few isclated surface :sxposures of rounded

quartz pebble beds have been found by Dr. Glaessner bul in thess

the Terruginous cement 1s lacking. Distinetlon can be nade mtween



these Pleistocens deposits and the Baker's Gully Gravels

on the basis of the difference in angularity of the gqusrtz
pebbles between the two formations, The Pleistocene depositis
generally show more complete roumding of the pebble constituents
than do the lower Bocsné gravels.

L. Adjacent to the Willumga Scarp in thev icinity of Sellick'’s
Beach is a thick series of coarse conglomerates cors istingz of
well rounded gquartzite limestone and slate boulders, deposited in
an alluvial fan, Thse sediments which have been deposited as

outwash from the Willunga Scarp are known to sver a 100 rezt in

thickness, unconformably above the marine Tertiary cedimernt s.
Their heterogensecus nature vogether with t he deltaic typs of
deposit and their closs proximity'to the clevated Cambrian rocks
suggests they may be regarded as a Fanglomerate,

5. Fine Dusivy Quartz Sends.

An exiensive cover above the Tertiary sedimemts 1is

provided by fine unfossiliferous guartz sands. vhich are known
over the greater.part of the Basin north-east o McLarzn Vale.
The sande ¢onsist of a heterozeneous miwture of angular to sub-
angular quartz grains which vary from clear amd colourlesz to
pals amber shades. The sands form a seriss of three roughly
parallel ridges, up to 700 feet in height south-west of the
Baker's Gully Quarry. In additlion, how:ver, they are known as
alluviel surface deposits, forming ssndy - lays which ar: undes
extensive cultivation over the greater part of the ares south of
McLaren Vale,

The genesis of these sande 1s difficult t. determine, but
in view of the marked angularity of the grains, ii s ems pousible
that they may have been deprived by aeolian transvortation froem

sandy glgcial deposits close t¢ the Basin,.

II1 Subsgurface Geology.

Subsurface interpretations are based on evidence from bore

loge recorded from. this area together with samples obtained from

W-1 and HB-420, The locations of these two bores are



Bore WB-1 Corner adjacent to sections 222-3 and 232-3

Bore HB-L20 Northwest cormer of seciion

Hundred of Willunga..

Wil lungs.

13 thﬁlogy -

506; Hundred of

The outstanding feature of sediments from thece bores is

the lack of similarity lithologlcally between the bore samples

and their equivalents expesed in the cliff section alonz %he

coest,

In both WB-i and HB-L20 silty sands predominate, and

distinction cannot bo made between the different membsrs of the

coastal formations as lithological grounds. The litheologies o0

the two bores are set ocut in tsbular form helow:-

Bore WB-1,
ckness Deseription of Strata.
ee
20 Impure calcarsous brownish-grey clays,
1 Dark brownish~yellow oohre-rich medium %o
fine grained sands,
16 Pale greyish tu buff coloured impure silty sands

6 Light grey to white gquartz sand.

5 Light grey quariz sand
Dark orenge-red ochre-rich impure sands.

L6 Dark yellow unfossiliferous ochre-rich sands,

2 Medlum to coarse grained quartz gravel bed with
finer ochre brown sandy matrix,

1 Ochre brown impurs siliy sands, with medium to
coarse grained angular quartz pedbles.

b | Hard calcareous travertine.

42 Pale yellowish-brown dusty sand wiih medium to
coarses gralned quartgz pebbles,

3 Bard liglt brown siliceous shelly limestone
containing the casts of fossil lamellibranchs
algas etc, The matrix iz characterised by the
presence of medium to small sized limonite
and quartz grains set in the recrystallised
calcareocus cement,

Yellowish-brown medium grained impure quartz
sands. Fossiliferous limonitic hard limestone,

L containing fossil brachiopods,lamellibranchs

Spondylus; Pectin) and characterised by the
high proportion of coarse polished limonite
pebbles,

Depth
{Teet)
20"

3yt
50"
56*
61
Gis
110

112

114
115

157

160

168
172
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Bore WB~-1 (continwed).

8

Thiclkness Descrintion of S a Depth
78 Yellowish~brown medium grained sands with
polished limonite pebbles becoming 250
sligly gieyish at the base,
78 Hedium grained grey bryozoal s5ilty ssmd with
& hard fossiliferous silteeous bend at 290 3286
feat.
0T dreyish—green fossiliferous silty sandec with
shell fragments of cehinoids, lamzllibranchs
and bryozoa. 375
33 Dark grey t o black e¢oarss eilty liznitic sandc E13
3 Lignitic clay 416
22 Fine dark grsy to black carbonaceous silts with 138
black lignitie fragments distriduted throuzhous.
2h Dark grey micaceous silty sands with small h62
lignitic pockets and coarse sangular guarts
grﬂimg
18 Dark grey silts with subordinats fine sand
grains, 592
Dark grey glauconitic silty sand, 610
8 Light greenish-grey silt with small limonite 618
and quartz grains in the finer matrix,
62 Grey to black coarse cilty lignitic sands with 580
larger rounde:d guartz pebbles.
Bore reference HB-L20
3 Impure dark brown sandy clay 3
¥ine white siltstone 12
24 Unfossiliferous yellowish~brown impure silty
Bands 36
HY Coarse grained impure yellowish-brown cand Lo
b ¥iner yellow silty sands Ly
16 Grey sandy clays 60
2 Hard siliceous fossilife ous "Purritella™ marl
containin'g small grains of <uartz and
zlauconite  iam the siliceous matrix. 62
90 Grey silty sands with fossiliferous bands of 152
softer light grey "Turritella" marl. '
ik Dark brown impure lignitic clays with vockets of 166
black lignitic material distributed throughout,
19 Light grey gritty sands; wunfe@siliferous. 185
25 Unfossiliferous yellow gritty sands, . 210
5 Unfosslliferous yellow sands. 215



Bore reference HB-L20

Thickness Description of Birata. henth
{feet) ' (fest)

9 Coarss light grey gravelly bed, the pebblec 224

well rounded snd upt o an inch in dismeter,

28 Unfossiliferous light grey gritty sands, 253
10 Unfossilifercus grey to yellow silty sands. 253
50 Unfosailiferous yellow s1lty =ands. 317
7 Light greenish grey fossiliferous glsuconitic

sandstone from which Hanikenina was determined, 324
and containing coarser ro nded limonite and
guartz pebbles. :

96 Hard siliceous Pre-Cambrian guartzites smmd
siliceous slates, 420

Though the members named from tle coastal section csnnot be
distinguished in the bores, theeuivalents of the coastal
formations can be differentiated on palaeontological evidence.
Hantkenina has been determined from the lower glauconitic
sands in both WB=1 (610-618 feet) and HB=L20 {317-324 feet).
These glauconitlie sands of the bores may be regarded as upper
Eocens in age, and correppond to the Transitional Yember of the
Blanche Point Marls, Thse overlying fossiliferous sands of yWB~1
correspond %o-t he remaining members of this formation., The
combined thickness o sediments, which 1o 101} feet in the coastal
exposuren, is represented by at least 130 feei of zandc in WB-1
and by 9C feet of sands and marls in BEB-420. © Formstion 5 of
Reynolds; the Chinaman®s Gully beds,is represcnted inlasnd as
ths upper lignitic series of carbonaceous esands and clasyc hich
have a thickness of f£ifty feet in WB-1 ac compared with =a
maximmm of 5% feet on the coast;, There iu thue evidenced an
inland thickening « the formatione exposed in the coastal ssction.
Farmation 6, the Port Willunga Beds,are distingszuished in WB-1
at a2 depth of 375 fest with the appearance of a foraminiferal
fauna which s been identified by Dr. Glasssner. These seds
uhich have & maximum thickmess of 111% feet along the coast ars
represented by 260 feet of Bryozoal wsands in the bore WB-l. Post
Miocene erosion has removed Pliocens sedimemt s inland, but the
Plelstocene—~Recont sands and clays inicken from 59 feati onthe
coast to over 300 feet in {he region of Willunga.  These greatly
increaseé thicknesses are indicative of a deepening of the basin
inland and towards the south.

Structure,

The sediments huve s general south westerly dip of 1° to 2°
that has been interrupted towards the south by minor rolding,
Attention has been drawn to the steeply dipping Port Willunga Beds
unconformably above the Cambrian, and of the minor anticline north
of Mt., Terrible Gully, Subsurface sections on a scale ol two
inches to the mile ( V_2) have been prepared to illustyate the

dispodtion of the sediments.

IV Facles Chenpes.

Hoore (19149) defines sedimentary facies az "any arcally
restricted part of a designated stratigraphic uniit which ¢xhibite
charactere significantly different from ithoss oi other paris of
the unit". '

Regional variation in sedimert ary con'itions resulting in a
change in lithological aspsct, are typlecal of all Tertiary
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sediments in the Willunga Basin., Changes 1in fecier are

controlled by itwo sets of sedimentary varisbles (Lownan, 1949)
reflecting reflecting environmental and Jdiagenetic sffects.
Variations in the snvironments of depo%ilon in the Willunga

Basin are indicated noi only from u chsnge in character of the
sediments, but also in the eyclical alternation of marine and
non-marine conditions accomplished during a2 series of tranc-
gressions and regressions of the ses, The Blanche Point Maris,
coastal exposuree of vhizh typify sedimentat on in a shallow
water marine environment, are replaced inland by contemporaneous
fosslliferous scandy beds, where the lesc stable condi tions,

deeper waters, and higher rates of ‘sedimentation, inhinits the
formation of the calcareous bLeds, ‘The change from marly Ho
sand is s progressive one, and the intermediate silty fine

grained sandy facles 1s exposed north of McLaren Vale in L.l.

The division of the caleareous sediments into lithologically
distinctlve nembers on the basis of variation in lithological
composition; ie not possible in the sandy beds, where little
variation except in t hecase of slight colour changes takes rlace.
In sddition to te changing marine enrironments, as typified by the
development of the sandy enuivalents of the Blanche Point Maris
and the Port Willumga Beds, variations in terrestrial facies are
indicated from the bores, where the lignitic counterparts of the
freshwater sands develop under the influence of more pronowmced
gwampy conditions, In view of the exposure of lithologically
similar outcrops of Blanche Point Mari in & line trending northesst
from Location 1)1 %tc Location 23, sad the change in lithologlcal
ase ¢t only & short distance southeast of this line it would seem
that the boundary of facies change for thic formatin lie: netwesn
the exposures of L.l and L.17.

In the bore 5310 st t he MclLaren Vale Hospital marls contain-
ing Turritells have been reported above the Tortachilla lime. tones
at a depth of feet, In WB~1 the marls are replaced by
fosslliferous candy equivalents so tha. the ‘acies boundary
between marle gnl sands must follow an irregular 1ine, possibly
determined by the structure oftle basement, roughly parallel to
t b northern outline of the Basin, Complic-iiong have, however,
been introduced, in that a non-marinc facies of part of the Blanche
Point Marls is exposed in the sequence of unfossiliferous sands
below the Turritella beds of locaion 1, north of McLaren Vale,

This dewvdopmernt corresponds with t he formation of the upper lignitie
series below the Blanche Point Marls which wre repressnted by
alternating sandy snd marly bands in EB-L20. '

A change in facles is also exemplified in the Tortachillas
FPormation. The fossiliferous glauconitic snd polyzoal limestone
members of ths ¢oast arc replaced inland by glauconitic pebbly
aandsend in part by the unfossiliferous sands below the Blanche
Point Marls which are represented by alternating sandy and e rly
bands in HB-420.

A ghange in facies ic alsc exemplified in the Tortachilla
Formation, Teixf ossiliferous glauconitic and polyzoel limestone
members of the cost sre replaced inland by glauconitic pebbly sands
and in part by the unfossiliferous sands below the Blenche Point
equiwalents, which are cxposed inthe csuttings L.l,,L.7. and L.8.
Preceding the marine transgression of this wegion which led to the
development of the fossiliferous Blanche Point Marls, lacustrins
conditions prevailed, and unfossiliferouc quartz sands, 1 »om which
calcereous root-structures have been derived, wo e laid down.
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In the case of the Lower ¥iocene sedimenis, frciec change
has been controlled by the increasing depth fo the Basin sact
of the coastline. This varistion in marine environment fvom
shallow waters favourable for development ot the Port Willungs
Beds, has resulted in the asccumulation of 2 thilck series o
grey bryozoel sands inlend, au chivwn from “B-l. It scems,
therefore, that the main factor conirolling the changes in
facies of the Tertlary sedimeniz hac been ihe siructure of the
Basin which, in association with the dugree of 1i%n mobility,
has determined the =snvironments o7 sedimdatation,

k' Tectonles snd Sedimeniaiion.

The formation of the #Willungs Zasin ig uccounted [or by a
southerly ti¥ing of the Pre-Cambrin sediments following Tolding
and faulting in ore-~Tertiary times. The lithologie acsociations
encountered, sugrest condit ions varylng from those of the stable
shelf in the north, to those of & mildly uwnstable shelf in
ths south. This is sevidenced by % he increasingly silty nature
of the saediments towards the deepening parts of t he Basin.
Trensgressive and regressive phases in marine sedimentation are
evidenced by the alternation of marine and swampy lacust-ine
conditions which have favoured developcsment of the upoer and
lower lignitic series, The Baker'z Gully Gravels and their
equivalents the South Maslin Sands are depositc of deltalc
origin derived from adjacent Pre-~Cambrisn quartzoss sediments.
The coarser grain size of the Baker's Qully Beds is in keceping
with a derivation from the more slevated source rocks, At the
time of deposition of these sediments, shallow water lacustrine
conditions prevailsd and this is evidémeced by the w esencs of
silty elay bands from which fossil plant remains have been
described, and pronounced cross-laminatior in the sands. 1Ii seems
probabls that the lower lignitic series as encountered in #WB~1l
corresponrds to the deposition of t hese sande and gravels., ‘Towards
the upper Eocens these lacustirine condition: were revlaced by &
marine transagression which led to the dev:=lecpment of the Tortachilla
Limestone. he slow rate of & edimentation under qui%cent con?it ions
wes favourable for the formastion of tir glauconitic sands from vhit h
Bantkenina has Tleen fTowad. The appearance of rare pelagic
foraminifsrz in this bed suggest that the basinwas locally
commected to the open seas, Krumbein and Sloss (1551, p.lhl)
state: "... flauconite apparently forms under conditions of slow
sediment ation in partislly restricted snvironments (Galili ¢r 1935)aae
Relatively little is known regarding tle exact significance of
glauconite, although it is considered a2 zound criterion of marine
origin of the enclosing sediment™.

Marine conditions prevailed in the¢ more soutterly deeper
portions of the basin, After the close of the Eocense, but to the
north, sedimentation is represented by unfossiliferous quartz zands
ai gravels of freshwater origin, Ju view of the restricted
development of these sedliments north of McLaren Vale where tlw
combined thickness of the strats between the lower glauconitic
sands and the Blanche Point ¥arls as exposed in the cutting at L.l
ic only twenty feet, and t he relatively rapid change in altitude
from LOO feet at L.l to 200 feet 2 guarter of & mile south at
Molaren Vsle, some hypothesie ceems necessary to account for the
thinning osut of' the sedimentary sequence. Two viewn may be
cohidored:=

1o A Pre-Cambrian ridge, possibly the result of {olding may have
divided the basin inte %wo partially separsted deprecsions.

2,. Possibly there is & morc extreme tilting of the Basin south of
¥Mclaren Vale, which downwarping would be associsted with ths known
folding el faulting of the Basement.
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In the southern portions; the upper lignitic seguence as
ghown in WB=-1 lies above thes ilty Turritells "sands, wheresac
evidence in the north from HE-£20 ‘shows the lirmitie scries
below the Turritella marls. Slight subsidence of the northern
portion, following the swampy conditions neces ary £ o the
formation of t h= lignite, would afford Tonteursile comditions

for development of the Blanchs Point Harle which in AB-120 are

3

lithologically similar to thosa of the coz .tal section.
Contemporanecusly with subsidence and t he Tormation of the:c marls
in the north, the southern portion was slizhtly elevared and shallow
lacustrine conditions peplaced the msrine regression enabling
development of the upper lignitlie series. Harine {transgrescion in
the lower lioccene was possibly associated with settling along e
01d fault line, and affecied only the s outhern portions of the
b asin whers Bryozoal ssmds and iragmental fosslliferous limestones
waere developed, 4t the close of the Hiocene, movemenis along
the rault accompanied by thrusting from the south culminated in 8
foiding of the Tertiary intc a series of gentle snticlines ané
synclines with the fold zxes trending tc the north-eact.Dips o
up to 80° have been measured in ¢l Mlocence Limestons,
meonformebly above the Camrbisn slates ard quartzites sosthewesd
of Mt, Terrible Gully. A period of erosion [followed, wedating
the marine Pliocens depositiom.

34nce the c¢lose of Pliccenz times no submerzence helow

sea~level has tsken place, though continued downwarpingz of the

basin was maintained subseguent to post Pliocence erosion which
removed mmeh of the Pertiary sedimenve, A thick seriss of
mfoesiliferous ochre-rich sands, mottled claye and boulder beds,;
has been dewloped gver ths whole of L 1e Basin sincce the bepinning
of the Pleistocens. The most recent deposits excluding alluvial
wash, are thick wiconsolidated white quartz .sands covering the major
portion of the ares norih—-east of Mebaven Vals. The origin of these

dunds is doubtful and two theories aps advaiiceds-
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1. They may be derived fromtheé underlyin: Fheistocens sands

following reworking and aeolian trsnsvoriation under orid conditions,

2, Their close lithological similarity with the Permian sands

of glacial origin {south of the r egion of Meadows) sug-estc a
possible derivation under seolian conditizne Irom these dedposits.
The sands are not confined only %o t he Willungs Basin but ave known

alzo as & thin espping over mucn o the surrounding pre~Jambrian.

List of Samnle Hos, and Locations: Willunzs Basin.

4,250 Turritella sandy beds; 1st cutting north

of McLaren Vale. .1,
A.251 tnfossiliferous sands. Yel.
A, 252 * ochrous limenitic sand. Lo 1.
£, 253 . B 7 goarse sand. L. 1.
Ae250 Fins white powdery sand. Lel.
A, 255 Coarss fossiliferous glauconitic sand

with limonite pebbles. L.1.
A 256 Impure sandy clay. L.1.
£ 257 Red and yellow ochrous silts. L. 1,
A, 258 Sandy clay. 9 N
AL 260 Turritells *mari" sbore upper limonite band, Inde
Ae 259 Turritella marl. L. 2.
A.259b. Turritella marl weathered to chalk. Tie 3e
%.261, Lateritic gravels, Ls 4

A 262 Kunkarp,

A, 263 Fine dusiy surface sands east of L.l.

Aq 264 infossilifercus yellow-brown sand. T 5e
A-265 Coarse brown sand. Lie6e
£.266 ¥ Kunkar or calcareows sand,. Le6,
A. 267 Coarse cub-asngular gravel, Loz
4,268 White micaceow valcareous sendstone. L.6.
A, 269 Possiliferous glsuconitic sand. Lie 7e
A, 270=A.288 Brownish-yellow laminaied silte, Lo 74
A, 289 Glauconitic ferruginised sand, LeTe

A.2T1 FePRuginised sandstone similar 4o A.255, L.8.



Ae272
A, 274

4,275

42276

£ 277
A. 278
£, 279
A 280
A.281
A, 282
4. 283
4,281
4,285
4,286
&, 287
A, 288
4, 289
A.290

Laminated quartz =zands,

Kunkar capping - lst eutting soui h of
railway line, Aldings road.

Reddish~grey san~stons.,

Glauconitic sand south of Sand Suarry
on coast.

PFossillferovus Glauconitic Limestone,
Yellow soft marl,

Soft marly bed,

Haslln sands,

Hard "Purritella™ MNarl.

Orange-brown pebbly sandstone.
Quartzite,

Narls above glauwconitic sands.
¥edium grained quartz send.
Caleareow sand,

Reddish-brown unfossiliferous sands,
Banded silte below glauconitie csand.
Turritells~rich marls,

Furritella marl,

$£e 291~R4292 Bands from Poat (Office Bore, Willungs.

£e293
A, 294
40295

A, 296
A, 297
A, 298

‘Mottled clays snd kunkar.

Variegated reddish-brown to yellow sandstone,

Fragmental fossiliferous marine limestone
south of Sellick's Beach.

Baker's Gully Gravels,
Pt, Willunga Limestone. South-weat of L.22.
Pink Limestone veins. - " - v

Summ ry

L. 90

L.10,

L.11.
1,11,
Dl
Dis diEs
A
L1,
La12,
L.7.
Lelle
Lok,
L.15.
Leie
L.16
Lel7.
1
L. 20.
L.21.

L. 22.
L.23,

The m&jor problems in the Geology of the #Willunge Basin

have been outllned following an introduction %hai includes an

aceount of the Location of %the ares, vrevious work in ths Basin
4

and the Scope and Nature of Investigations made by

the writer,

A& general account of the outeropping Yertiary o Recent

Formations is discussed umder the headings &xposure, Lithology,



Contacto and Structure, and classif ication ef the ¢ ediments
is barfed on the Standard Successlon of Aldinge =nd Yas!in Bays
prepared by Reynolds in 1951,

Attention has been drawn toc tha Sub-surfacs Geslogy,
and the Conditions of Sedimentation and Chemges in Facies of
the sediments, <+ geologicsl map to show the distribtion of
the Tertiary and Recent Formations has besn srevared in
asibeiation with svb-surface seciions, Diagrams oF the bop .o
on a scale of 1" to 50 feet have bcen presarcd and ussd in
correlation, and a sub~surface contour mas ar the base i the
Pleistocané has bﬁenldrawn to show the disposaition of the

sedimenis followling late Hiocene movement and Pliocena

erosion.
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