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I. INTRODUCTION

1. Historical Review: The Cainozolc Succession which occurs in the

cliffs to the north of Port willunga as far almost as Ochre Point and
#
the south as far as Snepper Point was divided in 1878 by Tate (1) as

follows: The Aldinga section admits of division into -

4. Lacustrine (?) clays. No fossils; L8 feet

2. Upper Seriee - Calciferous sandstones and impure
limestones; with oyster banks; 22 feet.

3. Lower Series, consisting of beds ofa most diversified
character - clays, limestone, and sands rapidly replac-
ing one another in horizontal and vertical extension;
not less than 80 feet."

In 1879, Tate divides the succession and this is shown in
tebular form on page 1iii(2), whilst on pege 1v111(2) he gives the age
of these divisions in concurrence with divisions of the Murravian
(River Murray) beds. He correlates as follows:

_{Upper Aldinga Serles: Calciferous sandsiones
p Upper Murravian (impure limestones and oyster banks. :

Middle Murravian) (Polyzoal sand - rock, marls, sands
Tower Murravian J\end earthy limestones

= Glauconitic limestons

Lowsy
Aldinga
Series

On pege 1lviii(2) Tate says: "The obviously higher antigui

ot

v of the
fauna of the glesuconitic limestones at Aldinga necessitates the
geparation of our Qlder Tertiaries into two distinet groups - the
one refersble to the Eocene, the other to the Miocene; and it may be
well for the present to regard the Upper Murravian series as Upper
Miocene, and the middle and lower portions as Lower Miocene, restrict-
ing the Eocene a8 indieated above."

The next paper of importence was written in 1896 by Tate and
Dennant (4) who give some detasiled descriptions of the Aldinga beds
and descriptions of five vertical sections in the cliffs. The
succession is discussed as two divisions only: "lower Eocene' beds
and "upper Miocene" beds, the latter lying with angular unconformity
gbove the "lower Eocene'beds.

Tate and Dennant have not made any sttempt to group the beds
listed under the descriptions of the vertical successions in a
unified local sequence "because of the changing nature of the Eocene

gsediments.” 1In his last paper Tate (5), 1899, subdivides the beds

¥ The name Snapper Point is used because (1) the terms “Snapper" and
"Sehnapper! are practically synonymous (2) confusion with-Schnapper
Point, commonly mentioned in discussions of Tertiary sediments in
Victoria will be avoided.



2.

at Aldings into Miocene, Upper Eocene (upper part of Lower Aldingian
Series), Middlie Eocene (middle section of Lower Aldingian), and Lower
Eocene (lower part of Lower Aldingian Series.) There is, however, no
explanation as to which beds form the gubdivisions. The name
"Aldingian" as applied by Tate was amended to "Aldingan" by Hall and
Pritchard (6) in 1902, who observed that the neme had been wrongly
applied to two distinct series which are in disconformable contact.
In 1914, Chapmen (8,9) placed the lower beds at Aldinga with his
Miocene (Janjukian) localities and the Kalimman which includes the
upper Aldinga RBeds is called the Lower Pliocene. Chapman and Single-
ton (10) in 1923 set out similar views to those of Chapman in greater
detail and they regarded the bulk of the Tertiaries of south-eastern
Australis as Janjukian and chiefly Lower Miccene in age. In the seame
year, Howchin (11) égggieeé that Pre-Miocene basal fresh~water beds
are overlain by fossiliferous Miocene beds which extend from one third
of & mile north of Blanche Point to a litile south of Snapper Point.
The former included the white sands overlying the "Cambrisn quartzite
bedrock" and the brown and greenish laminated sands occurring sbove
the white sands; the latter commenced with a pink limestone five feet
thick and very fossiliferous, overlain by & green white limestone
highly glauconitic and also very fossiliferous, a dark colored handed
arglillececus limestone and a yellow argillaceous and sandy bhed pags-
ing in places to rock consisiing of broken polyzoa. Howchin also
notes that fossiliferous Tertiaries do not extend northwards beyond
where the marine beds (Miocene) are truncated at the surface and that
Pleistocene moitled clays rest direetly on the basal fluviatile beds.
From Blanche Point to Snapper Point the marine beds are overlaln by
Lower Pliocene beds which, in turn, are overlain by Pleistocene clays.
gir Edgeworth David, in the explanatory notes to his new geclogical
map of Australia [(ﬁ2) Table I] placed the lowest beds of the
Aldinga section, formerly correlated with the Janjukian, in the
Oligocene. Chapman and Crespin (13) subsequently regard Upper
Oligocene and Lower Miocene as present in the lower Aldinga beds

whilst the upper beds are divided into Kalimnan (Lower Pliocene) and
Werrikooian with Marginopora vertebralis (Upper Pliocene).

The sands and plant bearing clays of the i{asliin Bay



sand quarry sare regarded as Lower Oligocene by the above authors
and also by Chapman (14) in another paper written in 1935,
Singleton,(15) following a review of these earlier papers, made
these tentative suggestions regarding the Cainozoie Succession
at Aldinga Bay: the lower marine beds of Aldings belongwgmgg the
Janjukian Stage, the lowest division of the Barwonian System
which extends from the uppermost Oligocene to the base of the
upper Miocene; the upper marine beds beloném:ﬁ$3 the Kalimnan
Stage (Lower Plioccene); non-marine sands and "Pipe-clay" with
leaves, Maslin Bay, are regarded as Oligocene. The term Ald-
ingan propsed by Hall and Pritchard (6) as a stage name was
rejected by Singleton (15, p.24).

During 1946 a paper on the foraminifers and other micro-
fossils from the Aldinga Bay area was written by Miss Crespin (16)
Samples were taken from five localities and numbered 1 to 5.
After examination of the micro-faunas from these samples, Miss
Crespin says, "It is impossible to distinguish any stratigraphic
difference in age of the faunas between samples 1 to 4.and 5
and 1t must be concluded that, based on +the micro~-faunas, the
five samples should be referred to the same age, i;e. to the

Longford substage of the Balecombisan,m

Samples 1 to 4 are from the beds whiech are later regarded
as the Port Willunga Beds whilst Sample 5 is presumably from the
South Maslin Glauconitic Limestone Formation or the immediately
overlying Blanche Point North Transitional Marls being named by
her as "Greenish glauconitic marl, Maslin Beach.m As a result
of my own observations on the faunal assemblages of these
formations and in view of the—feetthet DrrGluossner (19) has
geoted Parr's discovery of Hentkenins from the glaueonitic marls
(Blanche Point North Transitional Marls), it is now considered
that Sample Fo. 5 could not be from beds younger than Upper
Eocene, whilst Samples Nos. 1 to 4 are from beds which, pending

* The reason fr placing "pipe-clay" in quotation marks is
given later under the discussion of Formation 1: Port Noarlungs
Sands.



further investigation of faunal assemblages from these and
underlying beds, may prove to be Lower Miocene. In 1947 Miss
Crespin (17) placed the Aldinge Pliocene with the Adelasidean
Stage represented beneath the Adelaide Plains together with
outerops at Hallett Cove, Christies Beach and Port Koarlunga.
nThe foraminifera genera Marginopora, Sorites, Peneroplis

and Valvulina form a charascteristic assemblage, but the occurr-
ence of zonal species of the Kalimman Stage of Vietoria
indicates a Lower Pliocene-age for the beds.," Browne (18)

ag editor of David's "The Geology of the Commonwealth of
Australia" describes an Oligocene lignitic series 280 fest
thick with a southerly dip overlain by marine Barwonian
limestoﬁggzﬂng%ese beds, which have apparently been classified
according to Singleton (see above,l15) are overlain by Lower
Pliocene and possibly Middle Pliocene (18, see Table 25 facing
p. 588).

Critieism of the attemps of authors prior to 1951 to
classify the lower beds of the succession may be made along
similar lines to that used above in the discussion of Miss
Crespin's paper (16) following Parr's discovery of Hantkenina.
As further evidence is made available from detailed faunal
studies, it is probable that this succession will be subdivided
into distinet stratigraphic units and used as a bagis for local
and regional correlations. Dr. Glaessner (19) in classifying
three Foraminiferel Zones in the Tertiary of Australia points
out: T"To some extent previously named "Stages™lack time values
and are actually Formations, i.e. purely lithological units?, and
that "i% is not desirable to alter existing stratigraphic
nomenclature without further field and laboratory work.m In
order to discuss these Foraminiferal Zones in connection with
the beds at Maslin and Aldinga Bays, it is felt desirable %o
1ist the succession compiled by Miss N. Dolling of Adelaide

University and used by Dr. Glaessner in his paper.



&HS Polyzoal sandy marls (South of Aldings Creek) 97 feet
G) Polyzoal sands and clays {(North of Aldinga
Creek 26 ®
(F) Red and green clays and pebble bands 6 n
(E) Turritella clays 57 W
(D) Turritells marls gbout 30 ¥
(C) Glauveonitic and sandy marls about 10
(B) Glauconitie limestone 3 n
(L) Polyzoal glauconitic sand up to b
233 feet

The only Zone which can be correlated directly with the
above sequence is the Hantkenina alabamensis Zone, Parr's
specimen being taken from the basal parts of the glaueonitiec
merls (6). According to Dr. Glaessner this zone is underlain
by glauconitic quartz sand "which is gemerally unfossiliferous
but contains bands and lenses with sponges, polyzoa and
mollusca which have not yet been identified.” Above this
sand there is 2 to 5 #et of polyzoal glauconitic sand (A)
and Hantkenina was found by Parr 6 feet above its top.

Phis Hantkenina bed as Maslin Bay is Upper Eocene being
equivalent in age to the Brown's Creek and Hamilton Creek
beds where Hantkenina is also found and age determination is
supported by the occurrence of "Nonion™ mierus and Uvigerina
cf. selseyensis. The Turritella marls (D) are mentioned as
the probably equivalents of the Anglesean whilst the most likely
equivalents of the Janjukian are the Turritella clays (E).
Beds (G), (H), equivalent to the beds of Miss Crespin (16)
from which Samples 1 to 4 were taken, may be, based on the
occurrence of Sherbornina, later regarded as a zone between
the Viectoriella pleecte ("Janjukian™) Zone and the Austro-
trillina howehini (Lower Miocene) Zone when more evidence is
available.

Professor Sir Douglas Mawson has done some field work
to establish a sequence of the succession but has so far
published neither detailed stratigraphic descriptions nor
faunal lists.

Classification of this section into Stages and inter-

regional correlation does not come within the scope of this



thesis and the succession has been divided into lithologieal
units which will serve as bases for further subdivision when
the detailed study of the faunal assemblages has been

completed.



2. Field Work and Scope: During January of this year, work

on this project begau with a Plane Table Survey of the coast-
line from the sand gquarry at a position 50 chains south-east of
Ochre Point to Snapper Point, a distance of approximately four
miles. Stations were marked at various intervals by flat-
topped pegs and these were subsequenily used as reference points
in conducting the geqlogical survey. Various topographical

and other features are used fnrhescriptive purpdses in this
thesis because later trips to tLe area have revealed that the
pegs are being removed by erosive and other agenciles. The sur-
vey was completed half-way through January and a map, scale 1
inech= 500 feet, was produced later in the year. The reference
for leights given on the map is Tortachille Trig Point, the height
of which is given on Military Survey Map No. 820, Zone 6,
BEchunga, as 152 feet. This height is based on Mean Sea ILevel

at Port Adelaide.

It was considered necessary to prepare a Mean-Sea-ILevel
Datum at Port wWillunga for two reasons: (1) to check with the
Mean Sea Level at Port Adelaide, (2) the Trig Point was the only
reference point available in the section, and determination of
such a Datum Point would glve a valuable check t0 heights
established by the survey. Observations and readings made of
tides at Port Willunga from the 24th to the 28th January, 1951,
revealed that the times of tides as given in the South Australian
Harbours Board Tide Tables were, within a matter of minutes,
identieal with the times of the equivalent tides at Port Willungsa
under certain specific conditions outlined hereunder:

(1) There must be no appreciable change in the thickness
of beach sand during the period selected for obhserv-
ations, '

(2) The sea must be flat and without surf when readings
are made (any turbulence would result in the shifting
of sand and provide difficulties in the measuring
of the heights of tides.)

(3) Preferably there should be no breeze and high
atmospheric pressure. '

Similar conditions to these existed between the dates

given above and a Datum Point was established on the westernmost

of the remaining jetty piles. It was found that heights



established by the Survey were correct to within one foot

by this method, and that the height of a nail and noteh at
the base of the eighth pile west of the road was four feet

to the nearest foot. This height was established for Mr. $ie!
Thomas of the Zoology Department and will serve as a usefui
Datum Point for further work.

The geologiecal examination of the beds was conducted
from that time until the end of Fedbruary and at various short
intervals throughout the remainder of the year. Vertical
sections were prepared at varying intervale, depending upon
complexity, along the coast line. Heights were measured from
fixed points by measuring tape and Abney Level and from the
information thus obtained, a cross section has been drawn and
is included with the map. Systematie gsampling was conducted
for foraminiferal research; samples were collected at short
intervals over critical areas and at larger intervals when the
succession was more obvious. Macroscopic fossil collections
and important petrological samples were obtained and the exact
position of théir occurrence was noted.

A detalled study of all foraminifera has not been possible,
but systematic sorting of the different species oceurring in
each sample into grid slides has been completedf Some geners
have been divided on morphological considerations into species
by numbering and their ranges throughout the succession have
been traced. Where possible,macroscopic fossils have been
named and their ranges have also been traced. Chemical and
microscopic analyses of some sediments have been conducted %o
determine their lithologieal nature.

The subdivision of this thesis into various sections has
been based partly on the system used by Fleming in his paper
on "Standard Sections of the Castleecliffian and Nukumaruan

Stages in the New Zealand FPliocene.™ (23).

#Thcse grid slides ore in the possession oj the Ge.oloe\j (Pq‘aeon"o\o%\:’) !)e,‘)ov'h-ne.n‘l',
Univ:rsihj oj- Adelaide.
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II. GENERAL DESCRIPTION

1, Pre-Tertiary Basement: To the north of the sand gquarry

at Ochre Point there are steeply dipping Pre-Cambrian chocolate
ghdes overlain by a greyish green grit with limonitie¢ bands,
a hard grey to reddish quartzite and consolidated to friable
sandstones, the latter being somewhat obseured by recent
deposits. They have & dip of approximately 50O in a direetion
121° (True). Ei? observations made immediately to the north
of the sand quarry, it~$e§$&fg§em-that the sandstones gwade
inte—and are probably the sourceof éi;:%:Qiﬁﬁ%;&ltéét;;gfigzd&
These beds, tentatively called Pre-Cambrian, are not, however,
regarded as directly underlying the white sands. A elayey
bed, locally known as pipe-clay, which does net show bedding
is exposed in the pit used as a loading ramp adjacent to the
glevator and loading construction, and in a small drain
running westerly from the guarry below the bridge west of
the buildings.

A measurement of the height of the base of the sands
was made in a pit due esst of the elevator and loader, but
this pit has since been cemented in. The bed has a purplish
stained appearance and shows Liesegang rings. Polished quartz
pebbles and cobbles are occasionally found within this bed
and small lenses of sandy material may been seen. One such
cobblewas taken from approximately 7 feet from the top of
this bed and given & Sample number, Al82. The unstratified
and unsorted nature of this bed, together with the fact
that occasional erratics asre found, indicates strongly that
this is s till. Since it is similar in appearance to the till
at Hallett Cove, I have tentatively classed this bed as TPermian
This bed is 14 feet thick and is underlain by a fine sgand at
least 12 feet thick. These measurements were made in a well
in the quarry to the west of the elevator and loader and are

foken érom
Ir. X. R. Milea's report on the Noarlunga Sand

Deposit. (22).



2. Cainozoic Succesgion: Gently dipping Pre-Pliocene

Tertiary sediments overlain unconformably by almost horizontal
Pliocene sands and limestones which are capped by approximately
flat ?Pleistocene and Recent sedimente are to bee s?en for a
greater part of the ceocast-line between the quarry and Snapper
Point. The sands exposed in the sand quarry are regarded
a8 the basal beds of the Cainozoic succession although age
determination has not, as yet, been successfully accomplished,
(Chopman's Lower Oligocene age (see peged is in conflict with loker foraminiferal evidence).
They are non-marine and overlain by sands which are predomin-
antly brown and riech in limonite and quartz. These are
regarded as separate formations although there is evidence of
a transition between them. Howchin (11) regarded these two
formetions as a fresh water series, but entire and fragmentary
remains of marine fossils, which are by no means sbundant,
have been found throughout the formetion, which is now regarded
as mgrine.

Highly fossiliferous polyzoal and glauconitic limestones
are next in the succession above the sands, and there is a
transition from these limestones to the overlying marls. The
marls are divided, as a Group, into 3 Formations, the lowest
being predominantly soft and showing a transition from the
underlying glauconitic limestone, the middle formed of
alternate hard bands and relatively softer beds and the upper
clayey marls which, however, have one hard band towards the
top. Immediately above the marls there is a distinet bresak
in the succession and a thiclmess of 5% feet of sandy elayey
beds fypms the second non-marine formation. The upper beds
of the Pre-Pliocene succession are regarded as one formation
although the composition of some beds varies from the pre-
dominantly polyzoal sandy nature of most; clay is present in
varying degrees in most beds. The formation is marine and
fossiliferous and in direct contrast to the underlying formation
although there is evidence to suggest that the change from a

non-marine to a marine environment may have been a more

gradual process. This aspect is discussed in more detail



under Conditions of Deposition.

Angular unconformity between Pliocene and Fre-Pliocene
beds may be seen from approximately one-third of 2 mile north
of Blanche Point to just north of Snapper Foint. It is also
gseen in the southernmost quarry cutting where contact between
the white sands and the overlying brown and green sands is
truncated by almost horizontal sands, the significance of which
is discussed under Aldinga Bay Limestones and Sands. This
unconformity dips from a height of approximately 90 feet in the
vieinity of the sand guarry to sea level just north of Snapper
Point, (i.e. approximofely 30 feet per miled.

The Pliocene-?Pleistocene contact is well defined from
Blanche Point to just north of the hus at Aldinga Beach where
an erosion surfece iz exposed on the uppermost limestone of
the Pliocene beds. North of Blanche Point, however, the upper
limestone bed ig not continucus and the base of the ?Pleistocene
oceurs direely above sands for most of the distance, TUnder
such conditions the break bhetween Pliocene and 7Pleistocene
is not well defined and there appears to be an intermixing
of the upper Pliocene sands with the basal beds of the
?Pleistocene deposits. This contact has a similar dip to the
angular unconformity and from a height of approximastely 1CO
feet to the north of the suceession, it reaches sea level at

Snapper Point as the ercsion surface mentioned above.

B Structure: In 8 section such as this where the dip

rarely exceeds 5° and where, in most cases, the dip that

is measured is only apparent dip, the determinatior of structure
and calculation of the thicknesses of beds present considersdble
difficulties.

Dr. Miles has given descriptions in his report (22) of two
bores, one to the east, the other south-east of the sand quarry.
Little information of any importance in the determination of
the dip of the base of the sands can be derived from these bore

records, but by observations made in the cuttings adjacent
to the elevator and loader it is suggested that the base has



a slight dip towards the north-west. Measurements were made
and were later disregarded because of the relatively small
area covered by the outerops, but due to the later discovery
of the outerop in the drain %o the west where the height of
the base of the sands was calculated, the suggested dip direection
has been to some extent confirmed, Accurate determination of
this dip will be possible should.the floor of the quarry be cut
below its present level, and the base of the sands resched in
other parts of the quarry. This, however, is not likely to
occur due to the fact that clay lenses occur towards the base
of the sands and that the sands are required free from clay.

The dip of the base of the overlying brown and green
sands is also diffieult to determine because the contact between
the two formations is evident only in eagﬁ35—%we-places.
Information from'fhe bore records cannot be used because there
is insufficient evidence to suggest where the actual contact
occurs and the contaet, although it occurs over a probable
distance of approximately 20 chains, is masked by overlying
Recent deposits. However, the contact has been revealed in the
south of the quarry, where it has a: imitdal dip (True) of 71°,
201° (True), in a small stream course immediately south of the
quarry, and also at the base of the southern wall of the Cunyon

shove Meon Sea Leval
at the westernmost extremities. By calculation of the helghts,
of the contacts at these exposures, approximately 88 feet at the
sand quarry, 20 feet at the Canyon, and due to the fact that the
brown sands are exposed down to a height of less than 50 feet on
the small limonite-capped hill south of the quarry, it is
o s seenin the sand quarry

estimated that the imdtied-dip of 73, quickly flattens to a
dip of not more than 20 . This estimation was made along the
line of true dip.

The top of the brown sands is irregular and the dip has
been ealeculated on a regional scale by estimation of the height

at 3 points and using the method outlined in ILahee, p. 635 (20).
The strike is approximately 162° True and the dip epproximately

&

2, Overlying the brown sands are polyzoal sands and limestone



becoming glaunconitie towards the top. There are transitional
marls sabove the glauconitic limestone and these are overlain
by the banded hard and soft marls which form Blanche Point.
The dip of approximately 29 remains constant throughout these
beds but there is a gradual change in the strike. The top
of the glauvconitic limestone strikes approximately-l&ﬁo—léeg
whilst the banded marls have a true strike of 139°, Con-
formably above the banded marls are the soft marls which have,
at their upper limits, an apparemt dip of 11° approximately
in a direction 195°.

The freshwater Chinaman's Gully red sande and c¢lays have,
at the top, a dip of 2°-3° (200°True), the strike being 110°
True. This was measured by Abney Level on & platform which
is exposed just north of Aldinga freek during winter months.
Estimation of the dip of the overlying polyzoal beds from here
south to where they pass below sea~level 1z impossible by the
uge of Iahee's method becguse the coastline may be regarded
ag almost straight. The only platform from which dip may be
determined in a similar manner to the method used on top of the
Chinaman's Gully fresh-water beds oceurs just north of the
prominent point approximately 3 a mile south of the remaining
jetty piles at Port Willunga. The dip here is still 29 -~ 3©
but the strike, which is approximately 063° (True) gives
these beds a south to south-easterly dip. The reefs which
oceur in the vieinity of the polyzoal sandy beds show a
similarly directed dip to this bed and confirm the south to
sottth-easterly direction

The Dips of Pliocene and ?Pleistocene sediments have
been discussed earlier and will not be dealt with under this
section.

There are two series of minor faults, one just below
Port Willunga township, the other approximately a quarter
of a mile south of the piles of the former jetty. The greatest
of these faults has & throw of only 9 feet, this being the
displacement on the southern side of the downfaulted block

{graben) below Port Willunga. The faulting occurred in



Pre-Plioccene times although there is evidence to suggest that

in the southernmost series there was & slight displacement

in Pliccene or Post-Pliocene times, This is indicated in a
slight downthrow of the Pliocene beds between the two greater

of the series of minor faults. All faulte dip steeply to
either the east or the west and the strike, as measured by
prismatic compass, is North-South in the case of the larger,
more prominent faults. Whilst there 1s no evidence of a
continuance of these faults at Blanche Point, prominent fracture
lines extend in a more or less north-south direction, i.e. in

the general direction of the minor faulting.

4, Physiography: The coagt-1line from the sand quarry to

Snapper Point consists principally of youthful e¢liffs cut in

the sediments already briefly deseribed. More resistant

beds, such as the Pre-Cambrian quartzite at Ochre Point, the

B.la.nche Point Banded Marls and the hard sandy limestone at the

top of the Plioecene beds, form prominent points whilst less

resistant beds have been eroded sway to form embayments in the

coastline in this section. The hard polyzoil and glauconitie

limestones and harder bands in the Blanche Point marls, in the

Blanche Point South soft marls and in the Port Willunga polyzoal

beds form reefs, some of whieh are rieh in marine life, from

just north of Blanche Point at varying intervals to Snapper

Point where the upper hard sandy Pliocene limestone forms an

extensive reef. From observations made at low tide from on

top of the eliffs at Snapper Point, this latter reef appears

to be the‘ig;-of 8 very slight anticline which plunges seaward.
The general suecession is interrupted by the mouth of

three creeks. The northernmost of these, about 500 yards south

of the sand quarry is kumown locally as the Canyon, due, no doubt,

to the fact that the walls of the cutting are almosgt verticsal.

The outlet to Bennett's Creek breaks the succession 500

yards south of the Canyon whilst Jjust below Port Willunga, at the

northern limits of the township, the Aldinga Creek enters the sea.



Whilst water flows from these ereeks into the sea after heavy
winter rains, the outlets are generally separated from the sea
in the drier seasons of the year by sand. There is evidence
to suggest that each of these creeks was of larger dimensions
in Post-?%ﬁgggg;e—%e—ﬁeeen%-times and this is discussed 1in more
detail under the heading pf ?Pleistocene and Recent Deposits,
Small streams traverse the section at Maslin Beach and between
Blanche Point and Port Willunga. The cuttings formed by such
gtreams are not generally important but Chinaman's Gully and
two cuttings immediately north of it, formed by such streams,
are important in that g-od exposures of the second non-marine
formation are revealed.

Above the c¢liffs, the comstal section area is relatively
f£let undulating only where traversed by the creeks above-
mentioned. 4 thin layer of kunka;wﬁzé;;lylng Recent soils
and deposits is almost continuous throughout this area and,
apart from the undulations, it has a regional dip of only 1 in
200 feet from the sand gquarry to Snapper Point. Generally the
basal parts of the section may be regarded as wave-cut c¢liffs.
However, the effects of other erosive agents may be seen in
the upper parts of the section andwhere the basal parts of the
section are composed of sands. Just south of the sand quarry
the basal beds are composed of the brown Bands and, although
limonitie bands provide a ceritain amount of protection against
erosion, small hilly slopes with moderately steep inclination
have been formed between streams; such hillocks are capped
with limonite. Between the Canyon and Bennett'!'s Creek, these
gands receive & certain amount of protection from the capping
of Pliocene limestone but from Bennett's Creek to the Trig
Point, this capping does not exist and the erosional effects
of the small streams and their tributaries beginning in the
overlying ?Pleistocene clays have produced f?tiéﬁé v%iijys&ziiBL
steep sides between protruding spurs. Thesé' valieys regsemble

s nm)!ixm dr X

hanging valleys e evatedfabove beach level by the rapid erosion

of the lower beds by wave action. From the Trig Point to
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the southern limits almost of Maslin Bay and from Blanche Point
to Chinaman's Gully, platforms have been formed above the hard
upper layer of Pliocene limestone. The overlying ?Pleistocene
clays are being eroded away and form & series of rounded
protuberances with steep sides between stream courses. The
erosion of the 7Pleistocene clays 1s oceurring in a similar
manner along the length of Blanche Point and from Chinaman's Gully
to Snapper Point. Along these portions of +the section, the lower
beds are more resistant to the effects of waves and consequently,
over a long period, they have become the protruding points
mentioned at the beginning of this discussion of physiography.
They thus become exposed to the full effects of wave action
with the resultant production of almost vertical e¢liffs whieh
are continuously being eroded away. It is because of this
that such platforms as have been formed above the hard upper
Pliocene limestone in those parts of the coastline desceribed
earlier as embayments, have not had the opportunity of being
formed in these portions. The steep nature of most of the
?Pleistocene elay deposits is due to the thin protective
layer of kunkar which underlies the Recent soils.

Sand dunes and banks occur &t various intervals along
the base of the section during the summer monthe and obscure
certain beds in the succession. However, where such deposits
are purely aeclian and not covered by vegetation, they will
be removed together with a greater part of the beach sand by
the high seas generally occurring during winter months. Sand
hills end recent deposits covered with vegetation are present
in the northern parts of Maslin Bay and to some extent between
Blanche Point and Port Willunga.

Land-slides have ocecurred throughout the sectlon with
the result that, in some places, lower beds in the sectlon have
become obsecured by ?Pleistocene clays, whilst in other places
¢cliff faces have collapsed and produced the same effect. The
fallen blocks, which occur amongst the scree at the base of

such collapsed faces, have been used for the correlation and



sampling of sueh beds 'in the section to whiech they can be
proved identical, where such beds are inaccessibls. A certain
amount of obscurity as to the nature of beds in eliff faces

has occurred as & result of surface weathering.

A small shallow cave exists near the south-eastern corner
of Maslin Bay where sands underlying the polyzoal limestone
have been eroded away. A deep cave has been tunnelled through
the polyzoal and glauconitic limestones and overlying softer
transitional marls along the northern side of Blanche Point
and further west above a reef formed by the limestones, the
gsoft transitional marls have been eroded away, leaving a large
shallow cutting beneath the overlying banded marls. The
only other caves occurring in the section have been tunnelled
in the polyzoal beds below Port Willunga by fishermen.

Fresh to saline water has been observed emerging from
above the glauconitic  limestone reef in the large shallow cutting
immediately north of Blanche Point and from the polyzoal beds
in the vicinity of the first reef, locally known as "Spring
Reef," south of the old Port willunga jetty.

To the north-west of Blanche Point is a remnant of a
former extension of the banded marls, which isknown as Gull
Rock,

A Low Water Mean Line isincluded on the map to indiocate
thoge portions of the coastline which are generally inaccess-
ible due to the sea. At times of lower than Mean Low Water
tides, however, the reef just north of Blanche FPoint is exposed
above sea level and it is possible to examine beds almost to

Blanche Point.
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ITTI., STRATIGRAPHIC OBSERVATIONS

Under this heading it is intended %o subdivide the
succession into & number of lithologlical units and to name such
units according to the Australian Code of Stratigraphic
Nomenelature (25). Ko attempt has been made to give time
and time-rock claasification to the majority of these units
because time hasgs not permitted the full enquiry into the ranges
of such foraminifera as may later prove to be important index
fossils when studied in detall and correlated with those
foramiﬂfera which are kmown to have a limited time range.

Table I is included to illustrate the subdivision, lith-
ology and thickness of the units which are discussed in detail

hereunder, Fig-!, facing, is @ colomn of Fre-Pliocene formations.

Formation 1: ©Port Noarlungsa Sands - First Non-Marine Beds.

Exposure: From the Noarlungs Sand Quarries Ltd. quarry situated
approximately 50 chains south east of Ochre Point to the base
of the southern wall of the Canyon at its western limits.

Ir. Miles (22) mentions an exposure "at the mouth of a gully,
just above the beach level" immediately south of the quarry,
but this was not observed. However, the sands at their upper
contaet are exposed in the stream course Jjust below the road
leading into the quarry.

Lithology: Cross-bedded sands varying in grain size from
pebbles to very fine sands with the coarsest particles at the
base of individual beds. Fine silty clay bands and yellow
clay lenses occur: at a height of approximately 10 feet from
the base; +the former have the appearance of laminae which are
somewhat flexible, the latter are sometimes nodular, and such
clays occasionally yield fossilized plant remains. These are
best seen in the northem parts of the quarry. However, to
quote Dr. Miles (22): “The sand throughout the deposit is
substantially free from organic material, and, for the most
part, is sufficiently fine and free from e¢lay substance to be
used as ordinary building and concrete material without screen-

ing." The sands are predominantly white dut variously colored



2o

bands and lenses occur more pronouncedly in the upper beds.
Flora: Chapman (14) deseribes some plant remains sent to him
by Sir Douglas Mawson and for further reference the reader is
advised fto eohsult this paper. Sueh remains arenot as abundant
a8 Chapman suggests in‘the "pipe-clay" whieh occurs towards the
base -of the sands. ("Pipe-~clay™ has been used in quotation
marks because it is most probable thaet this clay 1is that whiceh
has been described as occurring at an approximate height of 10
feet from the base of this formation and is not the basement
rock, known locally as pipe-clay.) Clays with fossilised plant
remaing have been seen east of the elevator in the gully which
leads towards the "Flying-Fox". These should not be confused
with the silty bed which contains lignitic material occurring

at the top of the Pliocene sands (see under Formation 7: Remarks)
Contacts: The base of this formation is typified by a band of
smooth polished quartz pebbles lying unconformably above the
TPermian till and is exposed in cuttings adjacent to and wesgt of
the loader and elevator. A8 exposed in the southern parts of
the quarry just below the base of the Pliocene sands, a transition
occurs between the upper parts of this formation and the over-
lying limonitic quartz sands which are green at the base.
Thickness: As already mentioned under the discussion of
Stru¢ture, the true dip of the base of these beds is not deter-
minable and true thickmness cannot be measured. The height of
the basge as measured in the cutting(not now visible) easst of the
elevator and loader during the Plane Table Survey 1s 26 feet.
Since the height of the base of the Plioccene would be
approximately 90 feet (by estimation from measurements made to
the mouth) in this vieinity, the thickness of this formation is

given as approximately 64 feet.

Formation 2: North Maslin Sands

Exposure: This formation extends from the southern parts of
the sand quarry to the small shallow cave in the south-east
corner of Maslin Bay, a distance of almost 1% miles.

Lithology: The sands congist predominantly of well-rounded
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grains of quartz and limonite loosely consolidated with a
caleareous cement. The minerals occur to approximately the same
extent in the sande but there are other constituents including
gmall green clay pellets, pebbles of quartzite, ete., which oeccur
in small amounts. Whilst these sands vary from a pebble gravel
to a fine sand, they are predominantly coarse to very coarse.
The color varies from mainly brown, dvue to the limcnite, to
green and light purple which colors apparently arise from stain-
ing of the calearsous cement. Cross-bedding oecurs throughout
the formation and pebble bands frequently form the base to
successive heds, Thin leaves of limonite, often rich in quartz
grains, form a capping to successive beds in the lower parts of
the formation, and these, together with the pebble bands, emph-

asize the g¢ross-bedding. Such limonite bands, as mentioned under

Physiography, form a cappihg to the small hilly slopes south of
the sand quarry. There is a brqwn earthy bed one foot thick
which contains quartz pebbles 3 feet above the base of the form-
ation. This is probably a bed of Ffresh-water origin occeurring
during the trensition from terrestrial to merine environment.
Glauconite, as such, has not been observed in the sands, but
it is believed, in view of the similarjty in properties of some
of the limonite grains to these of glauconité, that this mineral
may have been originally deposited or formed. A sample of the
"green-sand" overlying the "pipe-clay" and sands in the Maslin
Bay quarry was also sent by Sir Douglas Mawson to Chapman (14)
who ascribed the ghape of many"glauconitice™ casts to the
infilling of foraminiferal tests, "whilst others are replacements
of ovoid pellets variously ascribed to the exereta of worms,
echinoderms or fishes.® He also makes a pertinent suggestion:
"These pellets are similar to those found in the glauconites
and marls of Upper Oligocene age in the boringe at Takesa Entrance
Gippsland.” Edwards, (21), in a discussion on the Glauconitie
Sandstone of the Tertiary of East Gippsland, Victoria, describes
the formation of glauconite from biotite and mentions, with

illustrations, three pertinent facts outlined hereunder:

(1) faint traces of biotite cleavage are retained by
glauconite,



(2) glauconite can develop a mammillated outline, and
(3) "As %the gelatinous glauconite dried, it shrank,
developing rounded edges and shrinkage cracks."
Further, the same author points out "... glauconite is an
unstable mineral which readily alters to limonite or ferruginous
clay if exposed to oxidising conditions, so that this is & norm-
al change for glasuconite to undergo.™ Some limonite grains
‘exhibit the latter two, of the three propeties oubtlined above
and since the change from glauconite to limonite under oxidising
conditions is & normal one, the above statement that glaunconite
may originally have been deposited or formed is substantiated.
To determine whether such alteration oceurred during deposition
or after deposition by diagenetice processes would be beyond
the scope of this thesis, but it is thought that there has been
ample opportunity for sueh alteration to have occurred.
Fauna:  Fossll remains, although by no means plentiful, occur
throughout the formation. Washings of samples from various
horizons have revealed the presence of foraminifera, echinoid
spines, sponge spicules and polyzoa. Sample Al03 from the
basal beds yielded Gyroidina? No. 2 and others (undet.), whilst
casts of Polymorphinidae, similar to those found ir the Polyzoal
sgnds immediately above this formation, are common in the upper-
mosgt beds_(ngple A201) exposed just above "Uncle Tom's Cadin®
towards the south of Maslin Bay.
Mollusecsa: Lamellibraneh tests, generally fragmentary, have
been noted from various horizons, one of note occurring at beach
level between the Trig Point and the first boat-shed to the
(T Waods),vor b (Tobe)
gouth. Iima bassii, Barbatia sp. (Samples Al88, A208 respect-
ively) have been identified. Small gastropods, vnidentified,
Have been collected and kept for reference.
Contaects: In the southern parts-of the sand quarry, there is
8 sharp transition from the underlying Port Noarlunga Sands to
a green sandy bed with white nodules which bed constitutes the
bagse of this formation. The upper beds are overlain with

unconformity by & polyzoal limestone which is also brown and

unconsolidated at its base in places. The Join of this

unconformity with the angular unconformity above the Pre-~-Pliocene

22,
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beds is not exposed but is thought to exist om the southern
side of the spur immediately below the Trig Point. The upper
contact, however, may be seen from just south of this spur to
the south-east corner of Maslin Bay.

Average Thickness: 100 - 160 feet.

Method of Determination: Because of the fact that some of the

heights used in the determination of true dips of the top and
the bottom of this formation were calculated by interpolation,
g series of diagrams and measurements allowing for possible
slight discrepancies in such heights wone made.  The resultant
dips as used in the determination of thickness are as follows:
Base of the formation - inifial dip of 7%0 flattening to 1° to
20 (201°T) within 350 feet from where the base meets the base
of the Pliocene, top of the formation - 13° to 21° (approx-
imately 252°p), It was found that when a difference in height
was used in allowing for possible slight discrepancies in the
determination of the latter dip, the direction of dip was never
more westerly than 252°7 but could be more southerly with a
reading of 227°T and estimations were also made using this
figure as a lower limit.

Since the directions of dip of the top and the base differ,
an intermediate position was chosen between the point where the
top of the formation meets the base of the Pliocene and the
position where 1t is estimated that the base flattens out, which
is approximately at & height of 50 feet at the small hill
immediately south of the sand quarry. The former point is at
a height of 69 feet justsouth of the spur below the Trig Point.
A% the intermediate position half-way between the two described
positions in a gtraight line, a line was drawn in the direction
of the mean of the dip directions of the top and base, 1.e.
2261°T in the first determination, 214°7 in the second. Strike
lines were drawn from the two positions to eut this intermediate
line and the distance bétwuen points of intersection gives the
true distrance between the positions in which both the top and

bese would have the same dip direetiom.



The average maximum thickness was obtained in esch cage
by taking the mean of the maximum dips of the top and base of the
formation, i.e. 2%°, ana applying this dip to both the top and

the base. The average minimum thickness was likewise obtained.

Group 3: . South Maslin Iimestones

Formation 3A: South Maslin Polyzoal Limestone

Exposure: From just south of the spur below the Trig Point to
the north side of Blanche Point where it 1s exposed from the
beach to the smallldeep cave about 100 yards east of Blanche
Point. The upper parts of the Yed are exposed at low tides by
an almost flat reef which extends from Just west of the eave to
Just east of Blanche Point. This formation is not exposed south
of Blanche Point.
Lithology: From the base upwards this formation consists of
unconsolidated polyzoal sands rich in limonite grains grading into
a hard polyzoal, riehly fossiliferous limestone which becomes
partly glauconitic towards the top. The limonite grains are less
abundant in the upper parts and hence the color also grades from
the base upwards from predominantly brown to pinkish white. 1In
thin section quartz grains are seen to be present to almost the
same extent as the limonite grains in the upper consolidated
limestone. Sections of mierofossils are plentiful and occur with
the above-mentioned minerals in a richly caslecarsous matrix,
Fauna:

Foraminifersa: Gyroidina ? No. 2,
‘ Casts of different species of Polymorphin-
idae similar to those occurring towards the top of the

underlying sands; and others (undetdrmined) to be seen in
Grid Slides Kos. A210, A9.

Brachiopoda: Terebratulina sp., Terebratulina lenti-
cularis (Tate), Magadina sp., Magellania tateana (Tennisan-Woods),

lamellibranchia: Ostrea ap..

‘Cephalopoda: Aturis was obtained from approximately
Z feet above the base of this Tormation Just above "Uncle
Tom's Cabin.n Samble No. AS0



Echinoidea: Pseudechinus woodsii (ILaube), Fibularia
gregata (Tate), Australanthus longiasnus (Gregory),
Echinolampas posterocrassus (Gregory), Eupatagus sp.(a).

Other fogsils include a calcareous organism which may be

an Llcyonarian Coral, a Comatulid Crinoid (undet.)

Crinocid stems, many species of Polyzoa (see under formation
3B), Sponge spilcules, Gastropod casts, Ostracodes and
Shark's teeth (undet.)

These fossils occur in my Samples Nos. Al104(a), Al92, AR07,

A210 whilst grid slide No. A9 and the thin section No. A7 are
from samples colleeted by Dr. (Glaessner. A soft glavconitic
pocket occurring towards the top of the hard consolidated
polyzoal limestone was sampled and placed with sample No. A7

but fossils from here are included under Formation 3B because of
the transition oceurring between these two formations and secondly
because of the glauconitic nature.

Contacts: The formation is underlain with unconformity by the
North Maslin Sands ard is overlain by the South Maslin Glaucon-
itie Limestone. The change from Polyzoal to Glauconitic
Iimestone is transitional and the two formations are regarded

as a Group.

Thickness: The maximum thickness of 6 feet is to be seen in
the south-east corner of Maslin Bay where the basal polyzoal
limonitic sands show their greatest development in a trough of
the unconformity which is somewhat sinuous. These sands vary in
thickness from 3 inches to 3 feet whilst the consolidated
limestone above geﬁerally has a thickness of 3 feet, henee the

thickness of the formation is given as 3 4o 6 feet.

Formation 3B: South Maslin Glauconitic Limegtone

Exposure: This formetion is exposed over almost the same
distance in Maslin Bay as the underlying polyzoal limesitone. It
may be seen from about 250 yards south of the Trig Point almost
to Blanche Point where the lower parts from the top of the reef
alfeady mentioned under Formation 3A. Just east of the small
deep cave 100 yards east of Blanche Point along the northern

side, this formation forms the top of a small platform.

Lithology: This is in general a hard calcareous rock rieh in
glauconite, hence the predominant green colour. It is very



fossiliferous and there are some small pockets of softer glauc-
onitic material similar to those occurring in the upper parts of
the underlying pclyzoal limestone. There are some grains and
pebbles of limonite and quartz in this rock also, znd in some
cages fossil tests which have not become infilled with glaucon-
itic clay show a secondary formation of caleite in clear erystall
ine form.

Fauna:

Foreminifera: Uvigerina No. 1, Uvigerina No. 2, Uvigerine
No. 4, U. No. 4, U, No. 5, U. No. 6, U. No. 7, Angulogerina
No. 1, Angulogerina? No. 3, Anomalins No. 1, Astronion,
Gyroidina No. 1, Gyrcidina? No. 2, Nonion Ko. 5, Discorbis
No. la, Discorbis? No. 2, Pullenia No. 1, Siphonina,
Eponides?, Bulimina No. 1, Gumbelina No. 1, Bolivina Ka.17,
B. No. 1, B. No. 2, B. No. 3, B. No. 6, Bolivina? KNo. 10,
Bolivinita No. 1 and others to be seen in Grid Slide No. A7.

Polyzoa: Reticulipora tramsennata, TLichenopora 2D, ,
see also note at the end of this section,

Corals: Tate (1) lists Amphihelia zic-zac (Tennison-Woods)
as occurring in the Glauconitie Limestone north of Blanche
Point.

Brachiopoda: Terebratulina lenticularis (Tate), Magellanis
Ttateana (TiWeed), Vietorithyris pectoralis (Tate), Vietori-
thyris sufflata (Tate), TLiothyrella tateana (Tennison-Woods)
Aldingia furculifera (Tate), New species (1) old name
Magellania insolita (Tate) and others (undet.) .

Tate (30) named these additional brachiopoda from the
Glauconitic Limestone north of Blancke Point: Terebratula
vitreoides (Tennison-Woods), Terebratula aldingae (Tate),
Magellania (?) fimbriata (Tate), Magellania (?§ johnstoniana
(Tate}, Terebratella (?) pentagonalis (Tate), Magasells
deformis (Tate), Rhynchonells squamosa (Hutton) and he

named the following from the Glauconitie Limestone of Aldingsa
Bay: Terebratulina scoulari (Tate), Terebratulina davidsoni
(Etheridge) and these also may belong to this formation.

Lamellibranchia: Notostrea tatei (Suter), Spondylus Sp.
Chlamys sp., Chlamys flindersi, Glyeimeris Sp.

Tate (32) names these fossils also: TNotostrea lubrsa
(Finlay), Anomia cymbula, Spondylus gaederopoides. In the
same paper he lists others from the Glauconitic Limestone
of Aldinga Bay and these are listed hereunder: Dimya
sigillata, Chlamys sldingensis (Tate), Lentipecten cf.
hochstetteri (Zittel), Hinnites corioensis, Lima bassii

(Tennison-Woods) variety b (Tate), and in (31): Vulsells
laevigata.

Echinoidea: Stersocidaris australise {Duncan),
Seudechinus woodsii (Laube), Fibularis gregata (Tate)
Australanthus longianug (Gregory), Eupatagus ap. (a).



Tate (53) - "Glauconitic Limestone, Aldinga Cliffs" -
Salenia globosa {Tate), Cardiamster (?) tertiarius (Gregory),
Cardiaster (?) latecordatus (Tate), Hemiaster plandeclivis
(Gregory) - these may be additional to the above.
Other macrofossils include Worm tubes and mierofossils include
Iamellibranch shells and casts, Gastropod casts, Crinoid remains,
Echinoid spines and Ostracodes. The reader is also referred to
a paper by Miss Crespin {16) for s list of microfossils mainly
Foraminifera and Polyzoa.
Macrofossils are generally listed under Sample No. A104(Db)
whilst Mierofossils arefrom Sample A7 (Dr. Glaessner's collection).
The reasons for placing thig latter sample in this formation are
given under Formation 3A.
Contaets: The trangition from the underlying Polyzoal Limestone
to this bed has already been discussed under Formation 3A. Marls
which are highly glauconitic at the base overly the Glanconitic
ILimestone and there is once again some evidence of a transition
between these two formstions. Due to erosive agents and since
the overlying marls are very much seofter, the limestone protrudes
from below them and the contact is generally well shown.

Thickness: By meagurement 1s 3 feet maximum.

Group 4: Blanche Point Marlsg

Formation 4A: Blanche Point North Transitional Marls

Exposgure: The formation is exposed from about 150 yards
north of "Uncle Tom's Cabin" along Maslin Beaeh in the south-
east corner of the bay to the north side of Blanche Point.
Whilst this formation reaches almost to Blanche Point along
the northern side, it is no longer exposed south of the Point.
It has been eroded away above the reef Just north and east of
Blanche Point to form a large shallow cutting beneath the
overlying banded marls {Formation 4B.)

Lithology: This is essentially s marly bed being dark grey
at the base due to the numerous glauconitic grains, becoming
lighter in color higher up, although still retaining a speckled

appearance. An anglysis of a sample from the middle parts of
this formation revealed that the bed here contained 80% CaCOy



with some insolubles, including quartz, FeQO3 and clay. On

petrological considerations, the sample would be classed as a
Limey Marl, but this is not entirely satisfactory because this
formation is rich throughout in microfossils which have calcareous
teats. As mentioned above, the composition varies from the base
where predominantly glauconitic to the upper richly calcareous
parts, but it is considered that the formation may with confildence
be called a marl

The analytical method employed is set out hereunder for reference:

Weighed out accurately about .U gma. of sample. Dissolved

in 20 ces. Ho0 + 10 ccs. cone. HCl in besker covered with
watch glass. Allowed to stand until effervescence ceased and
then brought slowly to the boil. (Conled. Filtered, using
Whatman No. 2 paper. Insolubles determined by placing filter
paper in crucible and heating over gauze mat until dry and
then heating to red heat over porcelain triangls. MNethyl Red
indicator added to filtrate and NH)OH added until neutral. Add
1 cc. HC1l (dilute) and boiled. Added NH,OH till neutral when
(Fe,A1)203 precipitated. Filtered hot using Whatman No. 41
paper and” determined insolubles in same manner as already
described after washing with warm water and NH)Cl solution
(2% alkaline%. Filtrate boiled and a solution of 2 gms.
Ammonium oxalate in 30 ccs. H20 added. Simmered gently for
2-3 minutes and allowed to stand overnight (3-4 hours isa
necessary. ) PFiltered all precipitate on to filter paper

and washed with hot water conthining a little NH,OH. Trans-
ferred filter paper to beaker with 50 ccs. of water and added
10 ccs. conc. HpS0y. Heated to 70°C. and titrated with
Standard .1N XK¥nO, solution.

1 cc. of 1N KMnQy = . 0056 gms. CaCO3
Pitration reading in above analysis = 57.9 cecs.

5709 I .0056 —3 0032 gms-
CcaCo03 = 80%

Insolubles including ash weighed 0.08 gms.
(Fe,Al)zo3 ppt. + ash weighed 0.01 gms.

Insolubles have been kept in glass tubes but thewelghts
given above will not be present as some of the insolubles
were crushed sandwed for microscopic examination.

The marl is rich in microfossils throughout and macrofossils
occur more sbundantly towards the base which has been termed a
"glauconitic marl"™ by some authors. At a height of 1% feet there
is g thin leaf of hard fossiliferous marl.

Faunas
FOI‘&minifera: UVigerina No. 3, U. Noe. L‘-’ U N?- 5, U. No. 6,
U. NO. 8, U. No. 9, Angulogerina (%) No. 2, Uvigerina No. 7,

U. No. 11, Angulogerina No. 1, Angulogerina (?) No. 3,
Uvigerina No. 10, Anomalina No. 1, Astronion, Gyroidins No. 1,



Gyroidina (?) No. 2, Nonion No. 5, Discorbis No. la,
Discorbis No. 1b, Discorbis (?) No. 2, Discorbis No. 3,
Pullenia Fo. 1, Pullenia Ko. 2, Siphonina, Notorotalia
No. la, Bulimine No. 1, B. No. 3, Gumbelina No. 1,
Bolivina No. 1, Bolivina No. 2, Belivina No. 5, Bolivin-
opsis No. 2, Belivinita No. 1 and others in Grid Slides
A 105, AlOSg and from Sample A209.

it is from this formatior that Hantkenina alesbamensis
was taken by Parr [see (19)L

Brachiopoda: Victorithyris pectoralis (Tate), ?V. sufflats

(Tate) —aoaeiaes 2 o1-d neme—ligre ar-a—3 2o
: ?Terebratella (2) pentagonalis (TPate),
8p, and others (undet.)

2 el - o B Cs L
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Lamellibranchia: Notostrea taei (Suter), Notostres
lubra (Finlay.)

Other fossils 1o be seen amongst the microfossils

include & small Gastropod, Folyzoa, Sponge spicules and
Ostracodes. The reader is also referred to Miss Crespin's
paper {18).

Gontacts: Theroio—o—morked break due to eresien Between

the underlying Glauconitic ILimestone and this formation, but
there ls seme evidence (i.e. the glauconitic rieh basal beds
and the fact that macrofossils similar to those in the
underlying bed occur also towards the base of this formation)
of a transtion. The join of this contact with the base of
the Pliocene is to be seen in a small stream course shout 150
yards north of "Unele Tom's Cabin.™ Overlying this formation
is the first hard band of the Blanche Point Banded Marls.
Thickness: The maximum thickness, by measurement, is 74 feet.
Remarks: 1. In view of Parr's above-mentioned discovery of
Hantkenina and based on Dr. Glaessner's remarks (19), this
formation may safely be assigned the Upper Eocene Age.

2. Sample A105 was taken from the base of the formation and
A105(a) from 4 feet above the base in the vicinity of a fence
which follows down over’Pleistocene and Pliocene beds along
‘the eastern 1limits of Maslin Bay, i.e. approximstely 250 fest
south of "Uncle Tom's Cabin.m Sdmple AZ209 wasg collected from
the bage of the formation just west of the small shallow cave

in the south-east cormer of Maslin Bay.



Formation 4B: Blanche Point Banded Marls.

Exposure: From between "Uncle Tom's Cabin" and the Ffence
mentioned under Remarks, Formation 4A, where the base of the
first hard band meets the base of the Pliocene to just south
of Blanche Point where the upper of the series of hard bands
passges below sea-level. At this latﬁer position the steep
nature of the cliff-faces common throughout almost the entire
distance of exposure of this formation along the coast line
is lost and from here south to Chinaman's Gully, a change in
the nature of the coast-line is noted. This feature has al-
ready been discussed under II 4, Physiography.
iithologx: The members of the formation are discussed
hereunder with a list of measured thicknesses; gamples are
described under Remarks.
(5) Top: Soft elayey marls similar +to the overlying
Formation 4C with hard grey nodular bands three
inches thick at heights of 2, 3, 3% and 5% feet

above the base. The dip ofthe banded marls was
determined by Lahee's method (20) using the top

of the band at 3% feet Thieckness: 5% feet

(4) Grey marls with three hard bands at heights of
2, 4 and 5} feet above the base. Intervening
softer bands are similar +to the hard bands in
compogsition but are not as consolidated.

Thickness: 6 feet

(3) Soft yellow grey marls with four hard grey
noduler bands and capped by a one-foot thick
band of hard grey marl. Besides Turritells
aldingae which is abundant throughout the
formation, these beds are rich in Polyzoa.

Thickness: 8 Tfest

(2) Rubbly marls generally light grey in color with
irregular hard and some thin and nodular grey

bands. Thickness: 12 feet

(1) Greemish grey and light grey marls, alike in
appearance to the underlying Transitional Marle
with & hard grey nodular band 2 feet up from the
base and a hard Yight grey band 1 foot thiek at

the buse. Thickness: 5% feet

37 feet

Analysis by the method deseribed under Formation 4A
revealed that the CaCOz content is 40% in the hard grey marls

in member (4). The examination of insoluble residues revealed

5a



a large percentage of silica. This was expected since similar
beds had already shown from microscopic examination of miero-
fossils relatively large numbers of sponge spicules. Besides
the abovementioned minerals, & thin section of Sample No. Al
revealed a green mineral (?Glasuconite) as occasional grains
and forming a part of the matrix. Cracks developed in these
beds have a north-south directional trend and may be lines of
weakness culminating in the minor faulting seen almost due
gsouth in the Port Willunga Beds.

Fauns

Foraminifera:

From Sample No. A4: Gumbelina No. 1, Bolivina No. 1,
Bolivina No. 2, B. No. 3, B. No. 7, B, No. 9, B.(?) No.loO,
Bolivinita No. 1, Uvigerina ¥No. 5, Angulogerina (%) No. 2
Uvigerina No. 6, U. No. 8, U. Ne. 7, U. No. 11,
Angulogerineg No. 1, Anomalina No. 1, Astrononion,
Gyroidira No. 1, Gyroidina (?) Fo, 2, Nonion No. 5,
Discorbis Ko. la, Discorbis No. 1b,; D. No. 3, Flanorbulina,
Siphonina and others to be seen in Grid Slides No. A4.

From Sample No. A3: Bulimina No. 1, B. Ko. 2, B, No. 3,
Verneuilina (?) No, 1, Gumbelina No. 1, Bolivina No. 17,
B. No. 1, B. Ne. 2, B. No. 4b, B. No. 8, B. No. 9,

B. (?) No. 10, Bolivinita No. 1, Uvigerina No. 4, U. No. 6,
U. No.8, Angulogerina (?) No. 2, Uvigerina No. 7, U. No. 11
Angulogerina No. 1, Angulogerina (%) NO. 3, Anomalina No.l,
Astrononion, Gyroidina No. 1, Gyroidina (%) No. 2, Discor-
bis No. la, D. ¥o. 1lb, D.(?) No. 2, D. No. 3, Pullenia No.2,

S%phonina, Notorotalia No. la and others in Grid Slides No.
Ad.

From Sample No. A2: Bulimina No. l, B. Ho. 3,

Verneuilina (?) No. 1, Gumbelina No. 1, Bolivina KNo. 17,

B. No. 1, B.(?) No. 10, Uvigerina No. 4, U. No. 5, U. Ko.8,
Angulogerina No. 1, Angulogerina (?) No. 3, Astronion,
Gyroidina Fo, 1, Fonion No. 5, Discorbis No. 1b,

Discorbis (?) NO. 2, Pullenia No. 2 and others im Grid
Slides No. AZ2.

From Sample No. Al: Angulogerina No. 1, A.(?) No. 3,
Gyroidina No. 1, Pullenis No. 2 and others in Grid
Slides No. Al,

From Sample No. A106A: Bulimina No. 2, B. No. 3,
Gumbelins No. 1, Bolivina Ko. 1, Bolivinita No. 1,
Uvigerinea No. 4, U. No. 8, U. No. 12, U. ¥o. 13,
Anomalina No. 1, Astronion, Gyroidina (?) No. 2, Nonion
No. 5, Discorbis No. 1b, D. Ko. 3, Pullenia No. 2,
Sphaeroidina, Notorotalia No. 1b and others in Grid
Slides No. 106A.

Samples Nos. Al to A4 are from Dr. Glaessner's collection.

Brachiopoda: Some from Sample A3 (undet.)
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Corals: Flabellum distinctum. )
Tate (1) also records Amphihelis striatas from limestone
bands in clays at Blanche Point.

Lamellibranchis: ?Notostrea tatei (Finlay), Spomdylus sp.,
Notostrea lubra (Finlay) not in situ but believed to be

from the basal beds. AW @- Propeamussivm atkinsoni(Tonnslond; Aoge)-
Chiome multilamelinta,.

Tate (32) - "Turritells ILimestone bands, Blanche Point":
Spondylus gaederopoides (MeCoy), Limopsis multiradiats,
Barbatia dissimilis,

Gastropoda: Tenagodes adelaidemnsis (?), ILyria (?) sp.,
Turritella aldingae, and amongst the microfossils .

Vermicularia sp.,Siliguaria sp. Arc6@ -~ Trivia avellonoides

Tate (36): ™Turritella bands, Blanche Point": Epitonium
lampra (Tate).

Scaphopoda: Dentelium sp.

Cephalopoda: 2 species {undet.) probably of Nautilus.
Some de%inite Nautilus sections noted in hard bands just
south of Blanche Point.

Other fosgils: include Crinoid stems, Sponge spieules,
Hehinold spines and Ostracodes - these are to be seen among
the microfossils. Sponge spicules are notably plentiful

in the uppermost parts of this formation. An Otolith hag
been collected from member (5), Sample 4106(d), and other
fish remains include shark's teeth (undet.) and a vertebrae
which was seen from a bloek which was not in situ.

Large worm burrows have been noted in harder bands lower

in fhe formation,

Some asdditional fossils, mentioned by Tate in various
publiecations, which could not be assigned to this Formation
because the locality given is not brecise but which can be
assigned to the Group have been listed at the conelusion

of the List of Faunas of Formation 4¢C.

Contacts: The formation is underlain by the Blanche Foint
North Transitional Marls and overlain with conformity by the
Blanche Point South Soft Marls, Formation 4C. The upper contact
Jjoins the base of ‘the Plioccene almost directly above the small
shallow cave in the south-east corner of Maslin Bay.

Thickness: By direct measurement 37 feet (see under Lithology.)
Remarks: Sample No. AlO6 consists of fossils taken generally
from fallen blocksnorth of Blanche Point and represent the
formation as a whole. Samples Nos. Al06A and A106(d) are from
hard and soft bands respectively of member (5) whilst 4106(Db) is
from a hard band towards the top of member (2), amnd AlO6(e) is
from the soft bands in member (4). Samples collected by Dr.
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Glaessner and correlated with this formation are numbered Al,

A2, A3 and A4, and of these, the first represents the basal 3
feet of member (2), the latter three cover member (1). Al is
deseribed as "white porous glauconitic marl" 3 feet thick, A2

a8 "bedded Polyzoal marl® 3 feet thick, A3 as "soft glaunconitie
marl(lensing)" 6 inches thick and A4 as "hard Turritella marl"®

2 feet thiek. Dr. Glaessner (19) suggests that this formation is
the probable egquivalent of the "Anglesean" Stage.

Formation 40C: Blanche Point South Soft Marls,

Expogure: The base of this formation meets the base of the
Pliocene almost above, approximately 100 feet west, the small
shallow cave in the south-east corner of Maslin Bay. The top

of the formation meets the Pliocene approximately 400 yards north
of Chinaman's Gully and this may be seen in a stream course
exposure. The top of the Marls is last observed just to the
north of Aldinga Crek where it is decidedly bleckish in colour
and passes down below sea-level. This however is:only to be

geen when there is little or no sand cover.

Lithology: The formation is essentially a brownish to greenish
grey marl generally soft and clayey (more so towards the base,)
with some hard grey nodules dispersed irregularly throughout.
There is a hard grey~black band which forms & reef due west of
Chinaman's Gully at & height of approximately 45 feet and a

thin nodular band 1% feet from the base. The uppermost bed..

is a dark greenish grey color and very fossiliferous, being rich
in Limopsis°§§E$i§¥§*§2a Turritella aldingae, the latter, howeve
being common throughout the formation.

4 sample from the topmost Limopsis bed, Al07(ec), was
examined for Foraminifersa which were found to be very small
comparatively and not numerous. The bed is extremely rieh in
glauconite which occurs as green molluscan pellets. Another
characteristic feature of the upper beds of this formation are
the white marly nodules which are sometimes of quite large

dimensions. They appear to be non-fossiliferous and may



34,

pogsibly represent the relics of an erosional surface which
existed prior to the deposition of the overlying non-marine
gediments. The Blanche Point Marls are generally grey in
colour throughout, some horizons being darker than others and
this may be due partly to the presence of organic matter.
Analysis of Sample No. A107 revealed 47.5% CaCOz, together
with clay and some sgilica which are left as insoclubles
Faunsg:
Foraminifersa: Sample FNo. A107(b): Bulimina No. 3,
Gumbelina No. 1, Bolivina Fo. 1, B. No. 2, B. Fo. 4(e¢),
?B. No. 8, B. No. 6, B, No. 9, B.(?) No. 10, Uvigerina
No. 5, U. No. 8, U. No. 7, Angulogerina (?) No. 3,

Anomalina No. 1, Astronion, Gyroidina (?) No. 2, Discorbis
No. 1b, Pullenia No. 2, Sphaeroidina and others (undet.)

Sample No. A107: -Bulimina No. 3, Gumbelina No. 1,

Bolivina No. 1, B. No. 2, B. No. 9, B. No. 11, Uvigerina
No. 8, Angulogerina No. 1, Uvigerina No. 12, Astronion,
Gyroidine (?) No. 2, Nonion No. 5, Discorbis No. la,

D. KNo. 1b, Pullenia No, 2, Sphaeroidina and others (undet.)

Brachiopoda: Vietorithyris sufflata (Tate) and others
{undet.)

Tamellibranchia: ILimopsis LBEERAER“bHimya sigillats,

Lentipecten sp., Lentipecten ef. hochstetteri (Zittel),
amussium atkinsoni (Johnston), Anomia ef. cymbula

(Tate), Cardium sp. and others (undet.) AIOT®-Chione cainoaoica,

Avco. eguitens; AICTE Chione multilamellota.

Tate and Dennant (4) list this additional species:

Chione cainozocica.

Gastropoda: Turritella sp. (b}, Turritelle aldingae,
"Murex" sp., Ancilla ligata (Tate), Natiea sp., Voluta
pagcdoides, Trivia avellanoides {(Tate) and Vermicularia
8p. and Turritella tips oceccur amoing the microfossils.

Tate (4) Iampusia tortirostris.

Scaphopoda: Species of Dentalium (undet.)

Other fossils: to be seen in Samples A107, A107(b)
include Sponge spicules and Ostracodes.

The fossils listed hereunder are given by Tate in the
references given and are additional %o those already listed in
the three Formations which form Group 4. Whilst they cannot
be restricted to any onme of the Formations, they are confined %o

this Group.

Corals: Tate (1) Trochoeyathus heterocostatus (Tennison-
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Woode), Notoeyathus tateanus (Tennigon-Woods ), Notocyathus
aldingensis (Tennison-Woods), Cyathosmilia laticostats
(Tennison-Woods}, Cyathosmilia tennicostata (Tennison-
Woods), Bistylia adherens (Tennison Woods), Conosmilia
contorta (Tennison-Woods), Flabellum distinctum {(Tennison-
Woods) all from "Clays at Blanche Point.n

Brachiopoda: Tate (30): Terebratulina trangularis (Tate)
Trom “BEanehe Point Marls.™®

Lamellibranchia: Tate (32): Crassatella corrugats,

Dimya sigilleta, Anomia cymbula, Nucula semistriata,
Nuculana huttoni (Tennison-Woods), Nuculana apiculata (Tate)
"Turritella clays, Blanche Point"; Nuculana leptorhyncha
(Tate), "Turritella Marls, Aldings Bay"; Limarca
angustifrons "Turritells beds, Blanche Point"; Tate (31):
Limea multiradiata, "Turritella marls, Aldinga Bay"?;

Tate and Dennant (4): FNuculana planiuscula (Tate), .

Arca equidens, Cardita latissima, Meretrix tenuis, "Upper
Turritella banks, Blanche Point"; Tate (33): Chione
multilamellata, Myodora lamellats, Corbula pixidata,
"Turritella eleys, Blanche Foint.n

Gastrogoda: Tate (34): Murex calvus, Murex manubriatusg,
urex rons, Chicoreus adelaidensis (Tate), Phyllonotus
sublaevis (Tate), Ocinebra priomotus (Tate), Otridentatus
(Tate), Trophon torguatus, T. hypsellus, Lampusia
oligostirus (Tate), Fusus cochleatus, F. incompositus,

F. aldingensis, Latirus aldingensis (Tate), L. apicilirata
(Tate), L. actinostephes (Tate), Plesiotriton varicosus
(Tate); Tate (35): Vduta cribrosa, Cancellaris (s.g.
Biretopsis) ptychotropis (Tate), Cancellaria turriculata;
all the above "Turritella clays, Blanche Pointr;

Tate (38): FKatica hamiltonensis, Thylscodes adelaidensis,
"Turritella beds, Aldinga"™; kesalia stylaeris, "Turritells
banks, Blanche Point"; Tate (35): Mitra citharelloides
(Tate), "Turkitells Marls, Blanche Point"; Tate (38):
Cypraedia clathrata, "Eocene Marls, Blanehe Point*;

Tate and Dennant (4): Erato pyrulata, Natica aldingensis,
"Turritella banks (Upper), Blanche Point.m

Scaphopoda: Tate (33): Dentalium mentelli (zittel),
D. suE%issura (Tate), "Turritella elays, Blanche Point."

%%%%%%%Q%: Tate (83): Styliola annulata (Tate),
ella clays, Blanche Point.”

Contacts: The baserof the formation is underlaein by the topmost
hard band of the alternate hard and soft bands of marl which form
Formation 4B whilst immediately aboveare the basal beds of the
second non-marine beds, i.e. laminated green, brown and yellow
clays with white nodules.

Method of Determination of Thickness: A lire was drawn

comnecting 3 points which lay in e straight line and at these
pointe the heights of the top of this formation were obtained
by direct - measurement or by estimation from measured heights
of the top of the Chinamsn's Gully Beds.

This line was prodoced to cross the line of true dip of
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the base of the formation (i.e., the top of the Banded Marls,)

At the position where the lines crossed, the height of the base
could be determined from the known helghts used in the determination
of dip,and the height of the top was determined by the use of
ratios from the known heights, The difference in these two
readings gave the wvertlcal thickness = 57 feet. The mean of the
apparent dip of the top and the true dip of the base of the for-
mation was determined and the actual thickness (i.e, perpendicular)
was calculated. Due to the fachk that the angle ie so small, there
is ngf“?gference in the vertical and perpendicular thicknesses.
Figure 2 is ineluded to illustrate this method.

Thickness: 57 feet

Remarks: Sample No. A107 consiste of fossils obtained from an
exposure of this formation just north of Chineman's Gully. Specimens
from fallen blocks north of Blanche Point are labelled A4107(a),
whilst the base of this formation is represented by A107(b), which
was obtained from above the landslide in the sounth~-east corner of
Maslin Bay. Sample No, A107(c¢) is from the top Limposis bed and
A407(d) is from the hard consolidated grey marl band at a height

of 45 feet from the base, The two latter localities are between
Chinaman's Gully and'Aldinga Creek. This formation may possibly

be eguivalent to the "Janjukien" Stage, according to Dr. Glaessner

(19).
Formation 5: Chinamen's Gully Beds
econd Non-Marine Formation

Exposure: These beds meet the base of the Pliocene, the base at

370 yards, the top at approximately 290 Yards, north of Chineman's

Gully, but except where exposed in stream courses, they are generally
obscured by Recent deposits in this vieinity. The best exposure

ie in Chinamen's Gully, whilet they are alsc well shown in two small
stream cuttings Just to the north. They are generally to be seen

in part from Chinaman's Gully to Aldinga Creek but not south of

the latter locality.

Lithology: Because thaese bede are easlily measured and have scme
variation in composition they have been listed hereunder in tabul-

ated form with Sample Numbers and thicknesaes:



Lithology Sample No. Thiekness
Top
Yellow %o brown becoming red laminated
dayey to gritty bed, limomitic in part
and contsiring nodules of blue-grey and
green sandy clays which show Liesegang
Rinmgs -~ this bed is in paris eross- Alll CIN]HE
bedded.,

Blué-grey silt with parallel bands of
coarser sands All0 gn

Red laminated sandy to clayey bed

)
Thin band of bluish gréy silt ;
)

Yellow laminated sandy bded All0 1t gn

Greenish yellow s8ilt band

Interbedded coarse and very fine to

medium sands varyling in color from

greenish yellow %to white and blue~grey

with a hard white sandstone leaf at the

bage and some white sandy nodules just A109 1t 1n
above the base

Iaminated green, bdrown and yellow clays
with white sandy nodules Al108 1t ¢on

Base By 4n

In samples of the coarser constituents examined quartz was seen
to be the predominant mineral but there were other dark grains
(undet.) and some muscovite. Clay, sometimes with iron oxides,
and silts form the very fine constituents of these beds.

Fauna:  Some foraminiferal tests were obtained from sample No.
Al109, but these are thought to have been derived from the
underlgng soft marls being left as remanie fossils during
erosion under a terrestrial environment.

Contacts: This bed overlies the Blanche Point South Soft

Marls and, at the base, shows & marked contrast to the highly
fossiliferous grey marls which are fairly abundant in white
noflules at the upper limits. A green bed with a maximum
thickness of 1% feet overlies the formation and whilst the break
as shown by the change in color is quite evident, the
mierofossil assemblage, as disecussed under Formation 6, indicates
a distinet change in the environment.

Thiekness: By measurement 5% feet maximum.
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Formation 6: Port Willunga Beds

Exposure: The northernmost limit of this formation is somewhat
obscured by Recent terrestrial and aeolian deposits. The top
of the lowest member of the formation meets the Pliccene basal
uneconformlity approximately 270 yards north of Chinaman's Gully.
This is exposed in the bed of a small stream course and by
estimution, taking into consideration the apparent dip of the
beds [ approximately 13° (120 feet/mile) 200°T | and of the
unconformity (approzmately 0% in the vicinity) the northern-
most limit is 280 to 290 yards north of Chinamen's Gully.

The southernmost limit occurs where the base of the Pliocene
dips below the sand at an approximate distrance of 1,000 yards
south of the remalning jetty piles at Port Willunga. This
distance is based on the level of the beach sand during
February, 1951, and will be subject to variation.

Lithology: Due to the wariable nature of the members of the
formation, & column has been drawn, Fig. 5 , showing such
variation, sample horizons and thicknesses. The minor

faulting discussed earlier, the thinning of certain beds,
eross-bedding and the effects of a relatively deeper Aldinga
Creek in post-Pleistocene times have all created some difficulties
in the correlation of beds and measurements of thickness. The
formation af a lithologieal unit could be classed as an aren-
aceous polyzoal limestone with argillaceocus bands.

Fauna:

Foraminifera: Sample No. All2 - a distinctive assemblage
oT arenaceous types whigh have not been identified.

4113: Anomalina (?) No. 2, Sherbornina (?), Sphaeroidina
and others (undet.)

A1l14: Verneuilina (?) No. 1, Verneullina (?) NO.2,
cumbelina No. 1, RBolivina No. 2, B. No. 12, B. No. 4(a),
B. No. 13, Uvigerina Fo. 4, Ui No. 6, U. No. 8, Angulogerina
No. 1, Astrononion, Gyroidina ¥o. 1, Gyroidina (?) No. 8,
Nonion No. 5, Diseorbis No. lb, D. No. 3, Planorbulina,
Sherbornina (?), Sphaercidina and others (unde%t.)

A131: Vermeuilina (?) No. 1, Bolivina No. 14, Angulogerins
Fo. 1, Anomalina (?) No. 2, Gyroidina (?) No. 2,
Planorbulina, Sherbornina (?) and others.

The following have been separated from A212: Uvigerina No.
8, Angulogerina No. 1, Bolivina No. 16, B. No. 4(a), B. No.
13, B. No. 15, and these from Al11l5: Angulogerina No. 1,

Verneuilina (?) No. 2, Bolivina No. 13, B. No,1l4, B¢livin-.

opsisNo. 1, but separation of other types was not possible
due to lack of time.
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Corals: AlbBl: (@raphularias senescens.
Polyzoa: Al29,A151: Cellepora ef. verruculata.

Brachiopoda: Al13: Magellania garibaldians {Davidson);
ATTT: Stethothyris (?) insolita (Tate), ?Magellania
twteana (Tate); Al77 Vietorithyris sufflata (Tate) and
others (undet.) from Al22, Al177, Al56, Al25, Alb5l.

Lamellibranchia: 4113: Pecten cf. congobrinus (Tate);
All4: Ostrea arenicola, Chlamys asperrimus agperrimus;
4161: Chlamys asperrimus asperrimus; Al77: Pinna sp.{(a);
Al23: Spondylus sp; Al25: Pecten eyrei; Al28: Ostrea
arenteola; Al78: Dimya dissimilis.

Gastropoda: All3, All4: Vermicularia sp. in micro?ossils;
AIEG,AEIE: Turritella gp. (a), ?Mitra sp.:; Al51: Cirsot-
rema mariase (Tate).

Echinoidea:  All3: Duncaniaster australiae (Duncan),
Nucleolites sp., Linthla compressa (Dunecan); All4:
Pseudechinus woodsii (Laube), Duncaniaster australise
(Duncan), Eupatagus sp.(e); Al1l7, Al6l: Stereocidaris
australiae (Duncan); Al77: Prionoecidaris scoparia
(Chapman end Cudmore), Sterecocidaris sustraliae (Duncan);
Al51: Prionoccidaris scoparia {(Chapman and Cudmore),
Goniocidaris prunispinosa (Chapman and Cudmore),
Duncaniaster australiae (Duncan), Scutellina patella {(Tate),
Linthia compressa (Duncan): Al53: Prionocidaris ecoparia
(Chapmen and Cudmore); Al28: Fibularia gregata (Tateg,
Eupatagus sp. (d); Al78: Stereocidaris australiase (Duncan)
Pseudechinus woodsii (Laube), Fibularia greguta (Tate),
Eupatagus sp. (D).

Asteroidea: Al77, A128 and Al78: Pentagonaster Sp.

Crustacea: A1l3: abundant Cirripedis,

Pisces: Al6l: Tooth of Odontaspis contortidens
Al61, A177: Teeth of QOdontaspis attenuata.

Other fossils include worm tubes (A151), and mierofossil
samples contain Polyzoa, Ostracodes, Sponge spicules,
Echinoid spines, Crinoid stem remains.

Hereunder are some additional fossils mentioned by Tate in

various publications:

Brachiopoda: Tate (30): Magellania furcata (Tate) -"rather
rare in the Pelyzoal caleciferous sands forming the lower
part of the seacliffs immedimtely south. of Port Willunga
Jetty", Magellania sufflata (Tate) - same locality, Magasel®

woodsiana (Tate) - "yellow ealeciferous sands, Aldinga Bay."

Lamellibranchia: Tate (32): TPecten peroni - "polyzoal
imestone, Aldinga Bay."

Bchinoidea: Tate (52) - Eupatagus decipiens (Tate) -




"ealciferous sandstene ... soyth side Port Willunga Jetty,"
Lovenia forbesi (Tennison-Woods) - "ecaleiferous sandstone,
Eocene, Aldingaf") f

4
Tate and Dennant,list also these Echinoderms - Antedon 8D.,
Maretia anomola {Duncan} from "ecalciferous sand roek with
hard concreted portions at top and siliceous bands at
bottom," Port Willunga Jetty, Lower Beds. The reader is
also referred to a paper by Miss Crespin (16) for a list
of mierofossils, mainly Foraminifera and Polyzoa, which
come from her Samples Nos. 1 to 4.

Contacts: The formation is underlain by the second non-marine
formation as &seribed under Formation 5. .The upper contact of
these Port Willungs Beds is not revesled in this succession.

Thickness: By measurement 111% feet.

Formation 7: Aldinga Bay Limestones and Sands

Exposure: Sands and limestones with sands all regarded as
Pliocene in age extend continuously from north of Ochre Point
to south of Snapper Point.

Iithology: This formation consists predominantly of white
and yellow sands and arenaceous limestones with occasional lenses
of clayey sands. For the purpose of this diseussion, the
Fliocense formation'will be considered in 3 divisions numbered
1 to 3.

1. From the north of this succession to 120 yards south ofthe
spur below the Trig Point, the formation consists mainly of
unfossilifercus yellow and white gands. A typical section of
these beds may be seen at the sand quarry where a basal white,
brown, yellow and red mottled friable sandstone band is overlain
by white and yellow sands showing some banding. (Sample A186).
In the upper parts of this section there is a yellow, hard
limonitic (in part) sandy band, the thickness of the formstion
being 104 feet. The only fossiliferous arenaceous limestone
cecurring in this division of the succession is a capping over
the small hill between the Canyon and Bemnett's Creek. This
bed is hard, white with some yellow staining and travertinous
in appearance (Sample A175). It is slightly fossiliferous,

4 feet thick and overlying 6 feet of yellow sands (Sample Al76.)
2. This division extends from 120 y-ards south of the spur
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below the Trig Point to the north side of Blanche Point. A
typical section is desceribed from above "Uncle Tom's Cabin®:
Yellow sands (Sample A200) 9 feet thick are overlain by a green
clayey sandy bed (Al199e) grading into a dark grey, green to
brown clay (Al99b) 4% feet thick and the section is capped

by white sandy limestone(Al99a) 5% feet thick. This upper
limestone is slightly fossiliferous and towards the north of
this division it is slightly pebbly; the underlying 12 feet of
sands in this position also contain pebbly bands.

The top of the upper hard limestone forms an intermediate
platform between beach level and the top of the cliffs. This
hard band, however, does not seem to extend to the base of the
(?)Pleistocene elays in the northern parts of this division,
where grey to white pebbly sands (Sample A197) pass upwards
into yellow sandy clays (Al196) and yellow olays (Al95). This
ig exposed in a small stream course and the clays here pass
directly upwards into a grey mottled bed (Al94) which grades
up into red ?Pleistocene beds. The formation as described
(i.e. above "Uncle Tom's Cabin") is the same in the southern
1imits of this division. There are,however, calcareous nodules
in the basal parts here, which are similar in appearance to
some which oceur at the base of the Pliocene along the north
side of Blanche Point. A feature of interest is the so-called
nrgandstone dyke" whieh occurs on the path from "Uncle Tom's
Cabin” to the top of the ?Pleistocene. This is & "dyke" in
appearance only, and not in the true sense of the word, formed
by the lower sands of the formation which have filled in a
orack in the dnderlying Pre-Pliocene beds and become cemented
to form a sandstone.

3. The third division may be seer from Blanche Point to south
of Snapper Point almost to the huts at Aldinge Beach. Generally
the beds are asg follows: Rasal beds of highly fossiliferous
yellow sands overlain by white sands with irregular bands and

lenses of caleareous sandstone and arenaceous limestone are

capped by 5 feet of white to grey arenaceous limesione with
sandy lenses, the whole being approximately 18 to 20 feet thick.



+2.

The secetion is generally fossiliferous, more so at the base and
in the irregular bands where mostly casts only are to be found.
Some fossils are to be found in the white sands and fosgsil
impressions and casts are to be geen with some occasional fossils
in the upper hard white limestone. In places s greenish

sandy clayey bed, best seen in Chinamen's Gully, underlies this
upper hard white limestone amd there is evidence to suggest that
there is an unconformity below this latter bed. A typiecal
section may be seen aloéong the road leading to the jetty at Port

Willungs and this is desecribed hereunder:

Top- White fossiliferous arenaceous limestone b1 Qn
Yellow to white mottled sand 27 gv
Hard calcareous sandstone with some fossils 17 gn
White sand 17 on
Hard calcareous sandstone with fossils 1t gn
White sand it ow
Hard arenaceous richly fossiliferous lime-
stone : AN 0L
White fossiliferous sand gn
Yellow sand with hard sandstone leaf 24
White sand gn
Hard arenaceous fossiliferous limestone 1l' B
Yallow to white mottled sands, richly
fossiliferous gn
Hard fossiliferous nodular limestone L

18 1 Ot'l

ﬁ%&&&éa of Pre-Pliocene formations are occagionally
found at the base of the Pliocene beds and white chalky nodules
are also found in the colored beds immediately underlying
the topmost arenaceous limestone., The top of this formation
is exposed hetween Snapper Point and the huts at Aldinga Bay
ag an erosion surface.
Fauna :
Foraminifera: Elphidium gpecies are prominent amongst

the Rotaliidea but these types have not been separated.

Marginopora vertebralis .is common in the hard limestone
bandg. Sec Samplqs Ale3, A165.

Lamellibranchia: Ostresa arenicola, Spondylus spondyloides
{Tate), Fecten comsobrinus, Chlamys asperrimus anti-
australia, Tellina lata, Dosinia (Kereia) greyi (Zittel,)
Pinna sp. (D), Spisula variabilis (Tate).

Tate (32) lists these additional types: Placunanomis
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ione, Pecten palmipes, Amussium lucens, Pinna semicostate,
glycimeris convexus (Tate) - "imperfect specimens™, Trig-
onia acuticostata - "easts probably of this species”,
Cardita trigomalis: Tate (33): Iucina armea, L. nuciformis
L. fabuloides, Loripes simulans, Lepton planuisculum,
Glycimeris orbita; Tate (5): Cucullaea corioensis,
Crassatella oblonga; - Tate (31): Pecten subbifrons,
Limatula Jjeffreysiana; Basedow (42): Merebrix sphericula -
"large imperfect cast referable to this species.m

Gastropoda: Casts of Potamides sp. Cerithium ap.
Phasianella sp., Terebra sp. Cassis sp., ?irchitectonica sp.
Bulinella sp., and casts and external moulds of Haliotis

8p. have been seen.

Tate (34) lists these additional fossils: Trophon anceps,
Lampusia sexcostatus (Tate), Cominella gubfilicea, Iatirus
approximens (Tate); Tate (35): Ancilla oryeta (Tate),
Terebra mitrellmeformis, Terebra crassa, casts of Cassis
textilig; Tate (38): Natiea subvarians, Capulus danieli;
Tate (39): Rhinoeclavis subealvatus (Tate).

Sceaphopoda: Cadulus acuminatus - Tate (33),

Eehinoidesa: Peronella playmodes (Tate), large species
{undet.)

Crustaces: Crab elaws are common.

Other fossils &8> seen in microfossils inelude Ostracodes.
Polyzoa, Brachimod and Molluscan remains, Sponge spicules
and gome species of Foraminifera found in Pliocene sands
at Maslin Bay come from underlying Pre-Pliocene formations.
Sample No. A200 from the yellow basal sands above "Uncle
Tom's Cabin" shows small pieces of wood. The occurrence

of lignitic material at the top of this formation ig dis-
cussed under Remarks.

Whilst casts of foesils are common in the lower beds of the
formation, fossils are also plentiful and, in particular, Ostres
arenicola, Spondylus spondyloides, Pecten consobrinus, and
Chlamys asperrimus antiaustralis are abundant, hence these beds
are gsometimes referred to as "Oyster Banks.n™
Contacts: The formation overlies the Pre-Pliocene formastions
with angular unconformity and 1s overlain by the ?Pleistocene
beds. Where the ?Pleistocene beds directly overlie sands, the
upper contact is not always well defined.

Thickness: The maximum thickness by measurement varies from

18 to 20 feet.

Remarks: This formation could possibly be divided into 3 memb-
ers, viz: @ Non-marine sands,BFirst Marine beds and?Secand Marine

Limestone, but it has not been possible to verify this hypothesis

* -
by research work because of lack of time. However, the gsubdivision
is based on these pertinent facts: (&) the Sands from north

¥ 54e Figure 4,
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of Ochre Foint to north of Blanche Point are unfossiliferous,
they are capped by limonite (?lateritic) to the north and just
below the Trig Point they have pebble and gravel bands. Such
properties suggest a terrestrial environment. Irn additior +0 the s€
may be qmoted the occurrence of a silty bed containing lignitic
material at the top of Pliocene sands at the sand quarry. It
underlies a hrown limonitie bed ard dark brown green clays which
may be Pliocene or ?Pleistocene in age, and overlies sz
congolidated sandy bed highly perforated by roots. Irn view of
available facts i.e. the limonitic capping to these sands
further gouth, the clay occurring above the sands above "Uncle
Tom's Cabin" and pieces of wood from this locality, the lignite
band is tentatively classed as Pliocene.

(b) The first marine series includes the lower sands, sand-
gtones and limestones described under Divisior &.  These are
highly fossiliferous and in contrast to the non-marine beds
deseribed under (a) above. The sandy clayey bed at the top

of these beds may possibly be equivalent to the eclays at the
top of the non-marine heds above "Uncle Tom's Cabin." Any
transition from a non-marine to a marine environment will be
seen along the north side of Blanche Point but these beds are
inaccessible.

{e) The upper limestone deseribed urder Divisions 2 and 3 of
Iithology appears to overlie the basal nom~-marine and marine
sands with unconformity. It appears to be approximately
uniform in lithological nature and, although assumptions can
only be made in general on casts of fossils, the faunal assem-
blage seems to differ at least in part from the agsemblage of
the first non-marine beds. The outlier of Pliocene limestone
ocourring between Bennett's Creek and the Canyon is tentatively
placed with this member. It has the same travertinous
appearance and is only poorly hesiliferocus, casts only having
been seen.

The correlation of the Pliocene beds is shown in

Figure 4 .
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Unit No. 8:; <?Pleistocene and Recent Deposits.

The ?Pleistocene beds are exposed from north of Ochre
Point to south of Snapper Point and consist predominantly of
red mottled sandy elays overlain by green sandy clays. Boulder
and gravel beds were noted in the red beds at Ochre FPoint but
generally the composition of the beds is as described above.
Jouth of Blanche Point the lower red beds have been covered by
the overlying green beds and are no longer visible. A
thickness of 10 feet of brown to green clays underlie the red
beds in the northern parts of the succession but it is not cer-
tain whether these beds belong to the Fliocene non-marine member
or ?Pleistocene. The maximum thickness of theégjgggg ad
measured between the Trig Point and "Unele Tom's Cabin' is
59 feet, of which the red beds form 39 feet, From Blanche
Point to Chinamen's Gully, these beds gradually become thinner
but from Port Willunga to Snapper Point they again approach
the maximum thickness, and at Snapper Point ure approximastely
95 feet thick. These beds cannot on-available evidence be
classed as definite Pleistocene and until further work has been
done they are called tentatively ?Pleistocene.

Recent deposits inelude a thin layer of kunkar, which,
in generanl, is continuous and overlying the %?Pleistocene beds.
However, it does overlie other beds as mentioned hereunder in
the discussion of‘thé ereeks. A thin layer of topsoil is
seen in parts of the section, whilst also inceluded under Recent
depogits are the aeolisn and other deposits which, partieularly
in the embayments, obscure some parts of the lower heds in the
coastal seetion. The three creeks which traverse the coastal
section at the Canyon, Bennett's Creek and Aldinga Creek are
believed to have been much deeper at some time between the
completion of deposition of the ?Pleistocene beds and Recent
times. At the Canyon, in the northern wall, the ?Pleistocene
beds are no longer divisgible into 2 divisions and seem to have

been reworked. The Port Noarlunga and Forth Maslin sands -’

exposed in the southern wall have likewise, in part, been
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resorted to form a bed of pebbles end coasrse white sand over-
lain by a conglomeratic deposit with pebbles of limonite and
quartzite in sand beds. This formation ig in complete contrast
to the exposure at the westernmeost portions of the southern
wall, where the Port Noarlunge Sands are exposed beneath a
thickness of approximately 30 feet of Korth Maslin sands in
an unaltered condition. The northern wall shows only the
resorted ?Pleistocene beds, and these are overlsin by Recent
sands which extend to the %top of the small hill immediately
north, where only small outliers of the kunkar remain above
Pliocene and ?Pleistocene deposits. Silicified roots are

to be seen in some abundance in these sands.

At Bennett's Creek the 7Pleistocens heds are not to be
seen within 150 yards either north or south, and Recent sands
and deposits form gradual inclinations on both sides. Just
south of Bernnett's Creek, the North Maslin sands have been
cemented to form a hard rock at the surface. Just north and
gouth of Aldinga Creek the old creek bed may be seen cutting
the section. The overlying ?Pleistocene beds have been removed
and the thin kunkar layer directly overlies both Plioccere and
Pre-Pliocene beds, and in the south it may be seen resting
above the fluvial deposits of the former cresk. The Pre-Plioc-
ene beds appear to fold downwards. beneath these deposits, and
this can be accounted for by a slumping of the upper incompetent
beds when lower beds have collapsed due to erosional forces.

An erosional sufface, similar to the type seen south of Snapper
Point, was observed just north of Port Willunga at beach level
above the fluvial sediments, which are predominantly dark in
eolor and contain pebbles of kunkasr which exhibit bedding.
Evidences of & submergence of the present coast~line in
comparatively Recent times exist in the form of terraces in the
vieinity of Bennett's Creek., These consist of boulder and
pebble beds which ocecur above the present beach level
associmtbted with deposits of Recent types of shells, includng

Tarbo undulata end the common limpet (Cellana tramoserics.)
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On the other hand, these may be ptorm beaches and such shell

deposits may have been formed by wandering tribes of aboriginals

who have been known to pass through this vicinity and who leave

such remains at their squats. Definite emergence of the coagt-

line, however, seems probable in view of the gtream profiles earlier
discussed. Certain terms such as "raised sea~beaches" have been
purposely avoided in this discussion and definite conclusionsg regard-
ing changes in ges-level have not been formed in view of the fect
that it has not been possible to carry out the detailed studies as
required by Fairbridge and ¢ill (24).

IV. CONDITIONS OF DEPOSITION

The Port Noarlunga sand deposit is probably a deltaic deposit,
the sands being derived from adjscent Pre-Cambrian quartz rich
sedimenis. Gravel and coarse sediments are usually not common in
deltaic deposits except where streasms flow into & sea or lake
directly from uplands under which conditions gravel may become a
congiderable part of the sediments. Cley bands with and without
plant remains and cross-laminations are slsgo suggestive of deltaic
deposits under these conditions. The quartz boulders and pebbles
at the bage of the sands are probably derived from two sources, the
more angular being from adjacent Pre-Cambrian uplends and left ap
relics of an original piedmont deposit, whilst highly polished
pebbles have prcbably been accumulated by the resorting of the under-
lying ?Permian beds, the till being removed by distributsries to
rossibly form "bottomaet“ﬂbeds. Determination of “gubaeriagl" and
“subaqueous" "topget" and "foreset" beds has not been possible in
view of the relativély smgll size of this deposit as compared with
the large areas ususlly covered by delteic deposits, and because it
has only been possible to exsmine this expogure more or legs ss &
vertical section,

There is evidence to suggest that there is a transition

between the non~-marine sands snd the overlying North Maslin

* The terms used in the discussion of deltaic deposits on pages
L7-49 and such statements as are made in support of a deltaic
environment are taken from Twenhofel "Principles of Sedimentation®
2nd Edition, 1950, pp. 162-418. Such terms and statements have
been included in quotation marks.



|4,

gends. As slready mentioned, there is s brown bed with quartz
pebbles 3 feet above the base of the latter, and this is considered
as being deposited by terrestrial sgents. Twenhofel in his
discussion of "sediments of the foreset slope" says: "Certaln
chemical sediments, such as glauccnite, may also form®* and in view
of the cross-bedding which is in part similar to that exhibited
by the Port Noarlunga sands, it is suggested that these beds
are closely associsted with the deltaic environment. The units
formed in the brown sands are however generslly more lenticular
then those in the white sends. The cross-laminations of the
North Maslin sands are produced maginly under a marine environment
in eontrast to those of the sand quarry deposit. Twenhofel
also mekes this pertinent statement: "poregset beds owe thelir
deposition to stream end marine agencies with the former
domineting aﬂjacenf to sreag of distributary currents and the
latter over intermediate aress.” It has already been
proposed that some of the 1imonitic grains have been formed

by the slterastion of glauconite, but it is not within the

scope of this peper to discuss the formation of the latter
mineral, although it seems quite loglical to assume in view of
availsble evidence that it was.originally formed and deposited
in this nforeset” environment. The limonitic bands exposed in
crogs-laminations are not regarded as of the same origin

as the grains formed by alteraiion of gleauconite. They

form the cepping to units in the lower parts of this formation,
snd are probebly the result of pfecipitations of colloidsal clay
and iron coxide, w,....and there msy also be much precipitation
of eolloids of iron oxide and slica where fresh and salt waters
mingle." This would also explain their somewhat leminated
ngture. Mudcracks with the intervening limonite being
gometimes curved concavely upwards or peculiarly ceoiled could
be formed in this near-shore environment. Only some of the
limonite grains can be accounted for by the alteration of

glauconite and the remainder may be attributed to a similar



precipitation from colloids, followed by disperssl amongst gquariz

sands by wesk wave or current action. Iron oxides derived from
the chocolate shales underlying the Pre-Cambrisn quartzites etc.
at Ochre Cove could be the gource of much of this limonite. A%
the Purthest limits of this formation from the sand guarry, the
gands are predominantly limonitie and the limonitic capping is
no longer observed. The mingling of fresh and salt waters would
be less marked at this distance from the landmass, and the
percentage of grains formed from glauconite would be greater in
deeper neritic seas. ‘Maerofossils are found mainly in lenses of
a light green to purple color and these may be part of the "foreset"
environment (Twenhofel states that "Shell matier should be more or
less sbundsnt over foreset bottoms, particularly between distributary
currents,....").

Erosion occurred before the next group of beds was formed, and
a digconformity separates the North Maglin sends end the South
Maslin limestones. The latter are richly fossiliferous end are
rich st the base in limonite grains derived from the underlying
formation, and Polyzoa. The biofacies, mainly benthonie with
gome plenktonic forms, is indicative of & shallow water environment.
Thege are sutochthonous limestones which generally have little or
no clastic detritus and it is suggested that they were formed in
clear water with little wave action. Above the less consclidated
1imonitic, Polyzoal ssnds they become very hard, although there are
gsofter pockets of glauconitic clay in the upper parts. Sedentary
organisms may have played a major part in the formation of these
beds, in which case the limestones could be regarded as a biostrome
formation. Whilst 1ittle is known about the formation of
gisuconite, it would seem from the transition of the purely
polyzoal limestone to glauconitic limestone that it can be formed
gredually without materially changing environmental conditions.
However, there must be the sddition of material from which
such glauconite can be formed, and in the absence of biotite
Plekes, & commonly suggested source of gleuconite, and

in view of the composition of the directly overlying



marlsg, 1t is contended that a certain amount of clay probably in
colloidal form has been deposited at the same time as the upper parts
of the biostrome were belng formed.

48 the amount of clay deposited became greater, a new sediment
was formed, which was also quite rich in Ga003, a fair percentage of
this“being contributed by the tests of micro-organisms, mainly
Foraminifera. There is a transition, therefore, from the South
Maslin glauconitic limestone to a glauconitic and limey marl, the
basal formation of the Blanche Point Marls. 4ibove the transitional
marls are hard and soft bands of calcareous, and in‘part siliceous
sediments which are essentially marls in composition. Silica is
contibuted in the main by sponge spicules, which become comparatively
abundant. The sponges which predominated are of the tetractinellid
and monéctinellid_rather than hexactinellid type, and these are
generally more common in shallow warmer waters. The tests of
Turritella aldingae are plentiful in these and the overlying soft
marls, and their abundance is marked in the upper banded marls, where
they may be seen deposited at random. One would have expected a
set pattern of arrangement for these tests had there been any distinet
movement of water. Further evidence for suggesting calm waters is
given by the flat nature of exposed surfaces as seen south of Blanche
Point, and also by the discovery of raired Lamellibranch valves and
an Echinoid with some spines still attached. There seems to be
little change in the conditions of deposition frpm the earlier
deposition of the Polyzoal limestone to the final stages of
deposition of the Blanche Point Marls, the marine environmental
conditions of relatively shallow clear waters, with little movement
persisting throughout. Parr, as mentioned by Dr. Glaessner (19)
found that “all the beds at Port Willunga and Maslin Bay were laid
down in much shallower water than the Brown's Creek and Hamilton
Creek beds... 1In all of the samples I have looked at there is an
almost complete sbsence of pelaglc forms and species of the Poly-
morphinidae are very common." However, the helght of ses level
relative to the base level of deposition may have became slightly
greater during the deposition of the Limppsis bed at the top of the
Soft Marls.



Here Foraminifera are not sbundant and are relatively very small,
whilst large numbers of Limopsis are found with Chione, some
Turritells snd other mollusce, the pellets of such being
gbundant., This distinctive biofacies found only in ihis
horizon is thought to represent a different environment.
Following the marine phase, there are beds which have
been deposited under a terrestrial environment. An erosion
gurface may have exigted as previously explained by the
pregence of white nodules at the top of the marls and the
gecond non-marine series is generally unfossiliferous, such
fossils as are found being few in number snd probably derived
from the underlying formation, i.e. remanie fossils. This
formation, the Chinsman's Gully Beds, is variously colored from
grey-blue silts to red and brown clayey gritty beds, it is
in part cross-bedded and shows Liesegang rings. These deposiis
elso resemble a small deltasic deposit formed under arid
conditions, the last mentioned property being caused by
diffusion within the beds at a later date, Thig formation
is only 5 feet thick and overlain by the Port Willunga Beds.
The base of these latter beds consists of a green bed 13
feet thick, rich in arensaceocus Foraminifera and with some
limonitic grains. The faunslassemblage is peculiar and may
possibly represent a brackish Water facies. The environment
thereafter is sgein merine end whilst the faunal assemblage
and the nature of ithe sediments indicate gshallow water conditioms,
there ig evidence to suggest that these deposits were more
affected by wave and current action, due to the fact that the
tope of beds seem %o be frequently levelled by erosion.
Crogs-bedding is common, Polyzoal remains being commonly
prominent in cross-bedded sediments. Foraminifera are
mainly shellow water types, and some types such as Planorbulina

appear to be adapted to attachment, being characterised by flat
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or concave surfsaces.

The beds described above belong to the Pre-Pliocene
formations and have a slight dip generally less than 3° in
directions, which although variable are, with the exeception
of the bage of the Port Noarlunga Sands Limited quarr;f‘::f%"é"‘ &
south~west to south-east direction. These beds, originally
horizontal, have been tilted by the tectonic movements of
late Miocene age.

Pliocene beds have been discussed in some detail, and
the conditions of deposition with reasons for the assumptions
mede are mentioned under Formation 7: Aldinga Bay Limestones
and Sands - Remarks. Member (a) consists of lignitic silts,
sands and clays deposited under a terrestrial environment,
member (b) sands with hard lenses are richly fossiliferous
towards the base; these are regarded as QOyster banks by Tate
and others, an@ have been formed under a marine shallow weber
environment: member (¢) is a fossiliferous marine limestone,
and indicates thet shallow seas extended over this succession
at least as far north as the Canyon towards the end of the
Tertiary Period. The %?Pleistocene beds are widespresd, and
whilst they have been obviously deposited under a terrestrial
environment, little more can be said concerning conditions

of deposition until they have been studied in more detail.

V. STRATIGRAPHIC RELATIONS

1. Some Palaeontologicasl Observations: Some detailed work

has been commenced in the study of the Foraminifersa from

various horizons and some macrofossils have been named, and

their ranges throughout the succession noted, but it will not be

52.



TABPLE (O
SERIES STAGE ZONE SOUTH EASTERN WESTERN SOUTH AUSTRALIA
SR — VICTORIA VICTORIA R.MURRAY ADELAIDE
2 | Ueeer B i B Werrikocion Werrihnoian 7] (Missing)
LouER Kalimnan r’}dpper ]?J’C“Ld nde
. rravian” pper Aldingan
UPP“ TTontian 'Hﬂc":hell'!iaau and
BagmATIAN | *Chellenhamiar”
— NotZoned —— e — et
Fopoiz “Toaronian | ¢ ) B esirrs — PISSING)Y
MIOCENE |  Hewerian | o U
———j PO ——— | - — ngﬂ[
! T ! “ ,om " N = - B
I —— Auslve fe..//:mq : Bafcsfordmn and Balcempian % Middle m
howrhin | & Murravian”
= o B - N N R -
I PSherbornine Longfordian l ";l :L ______ ‘O{ﬁ‘:;lqﬂmdf
e L o I AT ower _ LS '__
TR i s Viefsriells i3 [ 43 Sers ]
E Crarrian ple.te JanJuklan &,
: e — g Torrifell
CLISOCENE RupeLian & gL Ligniti Cla\jg qn:H: Iy
beoee b~ (Not Zoned) Analesean P - sgnific '
LarToRFIAN ’ glesean  and Equwabnts %’?’;‘ Sands O'Ff\ldl‘ng'u 543
[ |
Honalkering. B 's Creak -
oy [ Shalsamisss | Glouiomiis Bade_ |TE e lmtheniva |
EQCENE NlDDLE 32 T Clnurenite
e __| 23 Gloucenite
ER 52 Sand




53

possible to draw any conelusions until more work has been done.
Hantkenina alabemensis and the significance of its discovery
in the basal beds of the Blanche Point North Transitional
Mearls has already been discussed. Whilst this species has
not been found in the samples examined by the author, certain
species of the Family Buliminidae seem to be semewhas restricted
more particularly in the lower beds, whilst certain Rotalids
may after more detsiled examination prove to be limited %o
certain beds. As an example of the latter, Sherbornina (?) is
confined to the limits of the Port Willunga Beds. Certain
macrofossils have ranges which appear %o be semewhadt restricted
and some of these have been lisied in Table II, page 54 .,
Fogsils not listed in the table but which may prove to
be important ineclude: (1) Notositrea lubra, which has been
found mainly in fallen blocks, but is probably restricted to
the Blanche Foint North Transitional Marls and the basal
members of the overlying Banded Marls: (2) The Cephalopod
Aturia, one only fourd by Dr. Glaessner 3 feet sbove the base
of the South Maslin Polyzoal Limestone, has not% been found
elsewhere, but Nautilus remains seem to be common in the
Banded Marls; (3) Marginopora vertebralis is found in the
marine Pliocene beds, more so in the upper limestone, member (ec).
An occurrence of interest is in the cross-bedded Polyzoal
limestone at the base of the Port Willunga Beds, sample No.
All3, where there is an abundance of Burnacle remains, which
do not appear elsewhere in the succession.

2. Tithologieal Considerations: The table which appears

in Dr. Glaessner's artiele (19) has been included in this
thesis, Table III, and using the Hantkenina slsbamensis Zone
a8 & basis, the division of the Tertiary succession of Aldinga
and Maslin Bays is discussed briefly hereunder.

The "Glaunconitic Marls with Hantkeninam*are gquivalent
to my Blanche Point North Transitional Marls Formation, and the

beds which underlie this formastion are older than Upper Eocene.

L

See _ _ba“‘om o& ‘: £,



TABLE II.
Group No. ] 4
Fossgils Tormation A|BLA]l B IC [6 7 Remarks
Nembers I-3la5 & |
Echinolampas posterocrassus X )
) Echinoids
Australanthus longianus x| x gsee p. 25 28
Eupatagus sp. (a) x| x )
Chlamys flindersi X )
) Tamelli-
Notostrea tatei x| x|{?], ) branchs
) See p.26,29.3,
Spondylus sp. X )
Gastropod
Turritella sldingae X|x|x See p.32,34.
Flabellum distinetum X Coral see
. D32
Tentipecten sp. X )
)
Lentipecten e¢f. hochstetteri : x g Tamelli-
P ; . branchs
BERSARSINR S tkinsoni x [x ) see p.#.
)
Limopsis inselite chabpmani X )
Ancilla ligata X )
) Gastropods
Voluta pagodoides X 1) see p. 3+
)
Trivia avellanocides ® |x )
Pecten eyrei : X )
; )
Pecten cf. cornsobrinus b'e ) Tamelli-
) branchs
Chiamys asperrimus ) See p. 39.42.
asperrimus x )
)
Jstrea arenicols X )
Duncaniaster sustralise x )
) Echinoids
Lirthia compressa X ) 2ee p.1s,
Graphularis senescens X Coral see
D. 39,
Spondylus spondyloides X g
Pecten consobrinus X ) Lamelli-
} branchs
Chlamys asperrimus ‘ ) see p.a
antimugtralis X g
Spisula variabilis ?ix|)
Peronells platymodes X Eehinoid
gee p.3.




Although the Port Nomlunga Sands are a non-marine formation
there is evidence of & transition betweern them and the overlying
Forth Maslin Sands. Since these latter beds appear to have

been eroded before deposition of the overlying South Maslin
Limestones, it is guggested that if the North Mgslin Sands are
to be regarded as Lower Eocene, then the Port Noarlunga Sands
must be regarded &8 basal Tertiary. The South Maslin Limestones
pass with transition upwards into the Blanche Point North
Transitional Marls and are therefore probably Middle and/or
Upper Eocene in age. Conformably above the Transitional Marls
are the Blanche Point Banded Marls ("Turritella Marls") and the
Blanche Point South Soft Marls ("Turritella Clays of Aldinga
Bay").

The former, Dr. Glaessner suggests, are probable equivalents
of the "Anglesean" and the latter may be referable to the
"Janjukian." In view of the conformable nature of these
Formations, these suggestions seem to be justified and will
probably be verified as Foraminiferal research proceeds. The
Chinaman's Gully Beds ("Red Sands™) have been mentioned as
possibly overlying an erosional surface, and because there
appears to be a traunsition between them and the overlying Port
Willunga Beds ("Polyzoal Beds of Aldinga Bay"), it is suggested
that they should be regarded as closer to the ?Sherbornina Zone
than to the underlying Marls.

Sherbornina (?) occurs in abundance in both the upper
and lower bheds of the Port Willunga Beds, and can be placed
with certainty when the true position of the ?Sherbornina Zone
is estzblished.

The division of the Aldinga Bay Limestones and Sands ("Upper
Aldinganm) which lie with angular unconformity over the formations
discussed into members has slready been discussed. DIr. Glaessner

places this formation with the "Upper Murravian" in the Lower

* The names used by Dr. Glaessner in the Table are placed

in gquotation marks to distinguish them from names used by the
aathor.



Pliocene (Kalimmnan) and whether the above-mentioned subdivision
is justified will not be revealed until all possibilities have
been studied in greater detail., ILikewise the age of the
?Pleistocene and Recent deposits will remain in doubt until

further research work has been completed.

VI. SUMMARY

After a brief review of various attempte to classify the
Cainozoic succession of Aldinga and Maslin Bays, which together
with & description of Field Work and Scope and Acknowledgements
form the Introduction, the General Dgseription of the Pre-
Tertiary Basement, Cainozoic Succession, Struecture and
Physiography is given. Under the section on Stratigraphiec
Observations, the Succession is divided into 8 units, with
appropriate subdivisions, and these are discussed in detail,
with descriptions of Exposure, Lithology, Fauna, Contacts and
Thickness. These units are listed under Table I, and although
they are lithological units, the separation of them has
necessitated some éonsideration being given to the faunal
assemblages which they contain.

- After a consideration of the conditions of Depositionm,
the S4ratigraphic Relutlions are reviewed, with both
palagontological and lithological observations.

Whilst careful analysis of the ranges of all fossils has
not been completed, it seems likely that major breaks in
lithology will closely approiimate the more prominent changes
which are expected to emanate from such analygis.

Thig thesis is submitted with the hope that it will form
a basis for the establishment of a standard section of
Cainozoic beds, and that it may be used in both local and

regional ceorrelations.
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CAINOZOIC SUCCESSION
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