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The Bass Basin is the central ome of the three Bass Strait Basins. It is
a discrete basin, being separated from the Gippsland Basin in the east and
the Otway Basin in the west by ridges of metasediments and igneous rocks.

The following six wells have been drilled in the offshore portion of the
basin; Bass 1, 2 and 3, Pelican 1 and 2, and Cormorant 1. Conventional
cores, sidewall cores and rotary cuttings have been examined from these
wells and foraminifera distribution charts assembled for all wells except
Pelican 2, 1In all wells there is a continuous sequence of marine sediments
from Eocene to Pliocene age. This sequence is over 5000' thick and is on
top of non-marine rocks of Paleocene and Eocene age.

The marginal areas of the basin consist of the north coast of Tasmania, -
portion of the Victorian coast and the islands of the Flinders Island chain
in the east and the King Island chain in the west., Tertiary marine rocks
outcrop sporadically in these marginal areas. Many of these outcrops have
been visited and material collected and examined. Further details were
obtained from an unpublished thesis by Qulity (1968). Summarised information
is given by Quilty (1966). The oldest marine Tertiary strata are at Fossil
Bluff, Wynyard, Tasmania which contain faunas of the uppermost Oligocene and
lowermost Miocene. Other outcrops on the margins are of lower Miocene age.

The marginal sequences are in no place complete and do not duplicate those of
the offshore wells. Sedimentation obviously was delayed in the marginal areas
and was interrupted from time to time due probably to structural movements.
However, the Anglesea to Torquay (Victoria) outcrop section duplicates the
Bass Basin offshore marine sequence from Eocene to mid Miocene. This dupli-
cation is not only micropaleontological but also lithologicai. Strictly
speaking the Anglesea area is not in the Bass Basin, being north of the
Mornington Peninsula to King Island high and is therefore in the Otway Basin,
The Bass Basin sequence is not duplicated in the Otway Basin proper, i.e.,
west of Cape Otway. It can be suggested that the Mornington Peninsula to King
Island high was not effective as a sill during mid Tertiary sedimentation,

B. BIOSTRATIGRAPHY

" The biostratigraphic sequences of the Bass Basin can be subdivided in the

broad terms of Taylor's (1966) letter scheme for the Gippsland Basin. There
has been further subdivision of the Gippsland Zonules, which is not possible in
the Bass Basin apart from subdivision of Zonule I. This inability to refine
the Zonules suggests immediately that the Bass Basin was relatively shaliow
with only a "minimal layer" planktonic association present. This "minimal
layer" concept is that of Taylor & Mee (1971) based on 'a study of the modern
Gippsland planktonic biofacies. In deeper regions of the Gippsland Basin the
water column is thicker and more complex so that extra planktonic associations
are mixed with the "minimal layer" association in the modern sediment sample.
Thus, in a Tertiary sample, the thicker the water column was above the sample
site, the greater the chance of biostratigraphic subdivision. Conversely, the
inability to subdivide biostratigraphically indicates the thin water column.
Although only 6 locations have been drilled in the offshore Bass Basin, the
scatter is such that it can be confidently assumed that in no place can further
subdivision of the Bass Basin biostratigraphically be achieved.

‘he biostratigraphic sequences will be discussed briefly in ascending order;
the scheme is summarised on Table 1 and greater details are presented in the
distribution charts., Figure 1 gives the interpreted depths of the various
Zonules in Bass 1, 2 and 3, Pelican 1 and Cormorant 1.

Eocene. The earliest faunas are assumed to be of mid to upper Eocene age on
grounds of super-position in an unbroken sequence. The faunas are dominated
by Bathysiphon spp. and Haplophragmoides spp. without any planktonic species.
Towards the top of this formation Zonule K planktonic species are present.
These species include Globiperina linaperta and G. ampliapertura.
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Zonule K occurs within the top of the Demons Bluff Formation in Bass 3 and
extends upwards through the sandy unit into the base of the marl. 1In the
other wells it is in the sandy unit immediately on top of the Demons Bluff
Formation and extends into the marl. This indicates a degree of diacronuity of
the onset of open marine conditions in the basin.

Oligocene. Zonule J faunas are well developed in the base of the marl sequence
in all wells apart from Pelican. This unit contains the highest appearance of
Globigerina angioporoides, Globorotalia testarupgosa and Chilogzuembelina cubensis.

Zonule I can be subdivided in Bass 1 and 3 and Cormorant 1., The subdivision
into I-2 is based on the presence of Globorotalia extans and Guembelitra
stavensis, together with normal Zonule I indicators of Globigerina cuapertura
and Globorotalia opima opima, Unit I-2 is developed only sporadically in the
Gippsland Basin where it is seldom present in the deeper water sequences. It
is strange that an association can be recognized in shallow water but not in
deep water; being contrary to the findings of Taylor & Mee (1971), The
explanation may be that the diagnostic species were susceptible to selective
CaCO03 solution where the water column was thicker.

Zonule I-1 is clearly recognized in all wells apart from Pelican where planktonic
faunas are sparse and represented by few specimens.

Lower Miocene. The boundary between the Oligocene and Miocene is taken for
convenience at the disappearance of Globigerina euapertura and the appearance of
Globigerina woodi. The Zonule H faunas are fairly nondescript containing mainly
Globigerina spp. Upwards through the unit G. woodi connecta appears. In the
Gippsland Basin this appearance, together with the presence of other species,

is taken as the beginning of Zonule H-1. However, the faunas in the Bass Basin
are not diagnostic enough to enable this subdivision.

Zonule G contains the first appearance of Globigerinoides trilobus which leads
to the Orbulina lineage. Clear recognition of Zonule F is only possible in
Bass 3; the other wells do not contain the G. bisphericus association in large
enough numbers to enable clear recognition of the unit,

Upper Miocene. The base of the upper Miocene corresponds with the base of
Zonule E which is recognized on the presence of Orbulina-like forms. Zonule E
is well developed and easily recognized in all wells. This is believed to be
due to the fact that it is the point of maximum transgression throughout the
basin, even though it does not appear to reach the marginal areas.

Zonule D is indicated by the first appearance of the completely globular
Orbulina universa.

Zonule C is diagnozed by the replacement of Globorotalia maveri barisaensis by

G. mayeri mayeri. This unit also contains G. miotumida. The Zonule is recognized
in Bass 1, 2 and 3 but cannot be clearly distinguished in Pelican or Cormorant.
The other unit of the upper Miocene, Zonule B, is not clearcut in any of the

wells apart from Bass 1.

Pliocene. This is represented by Zonule A in the Gippsland Basin, however, the
diagnostic species Globorotalia inflata is not present in the Bass Basin and
the Pliocene cannot be clearly distinguished.

The Bass Basin Zonules are similar to those originally proposed by Taylor (1966).
Table 2 shows the correlation with planktonic foraminiferal zonation proposed for
southern Australia and New Zecaland and the worldwide zonation proposed by Blow
(1969), There is close agreement between the Bass Basin and South Australian

s :hemes by Lindsay (1967) and Ludbrook & Lindsay (1969). This is especially so
with regard to the upper Eocene and Oligocene zonation of Lindsay, in that
Zonules K, J and I-2 correspond exactly with his Globicerina linaperta,
Chiloguembelina cubensis and Guembelitra stavensis Zones, tespectively. This
close agreement is possible because both the South Australian and Bass Basin
biostratigraphic schemes are based on shallow water foraminiferal sequences,
Correlation with the New Zealand zonation of Jenkins (1966 & 1967) is not as
close as correlation between New Zealand aud the Gippsiaud Basin, Once again
this is a reflection of the depositional depth as the closely subdivided New
Zealand zonation is based on deeper water sequences. For example, Zonule H
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can be subdivided in Gippsland so that H-2 and H-1 correspond with the New
Zealand Globigerina woodi woodi and G. woodi connecta Zones respectively.”
Only a very broad correlation can be achieved with Blows (1969) worldwide
scheme., This is due to the fact that Blow's scheme is based on deep water
tropical sequences rather than the cool temperate regime of the Bass Basin
and South Australia. There was apparent interconnection between Gippsland
i Basin, New Zealand and the central Pacific region during the mid Tertiary,
. however, the hydrological conditions in this area did not extend across the
o narrow divide between the Gippsland and the Bass Basins. Therefore, because
of paleoclimatological, paleogeographical and structural reasons worldwide
correlation of the Bass Basin becomes tenuous.

One fact that does emerge in the attempted correlations with the worldwide
schemes of Blow (l.c.) and Berggren (1970) is that the base of the lower
Miocene should be placed within and not at the base of Zonule H. The paucity
of diagnostic species makes the placement of the lower Miocene a matter of
convenience in the Bass Basin, but the presence of Globorotalia kugleri in
the Gippsland Basin enables the .lower Miocene/Oligocene boundary to be placed
at the junction between Zonule H-1 and the underlying Zonule H-2.

Because of the absence of diagnostic faunas at the top of the Miocene, a two-
fold division of this epoch is used in the Bass and Gippsland Basins rather

than the more common threefold division of lower, middle and upper. The lower/
upper Miocene boundary is placed at the base of Zonule E and coincides with

the first appearance of the Orbulima-like forms. The failure to identify middle
Miocene does not imply that it is absent, but reflects our inability in the Bass
Basin to identify it precisely.

C. DEPOSITIONAL HISTORY

{ LB The main conclusions from the Biostratigraphic distribution are:

1. That the onset of an open marine transgression occurred in uppermost

Eocene times. The direction of this transgression was from the west
; towards the east. In other words the western sill was opened before
the eastern one.

2, The transgression progressed across the basin during Oligocene times
' but was not completely effective in the Pelican area.

3. The transgression reached a peak in the upper Miocene Zonule E throughout

the offshore part of the basin, but does not appear to have reached the
margins,

i All wells show the same general sequencé=df depositional events, This hiskory

! is summarised on Figure 2 for Bass 1 well, The initial marine event was in

| the mid to late Eocene when marine deposition was in a barred basin with
anaerobic conditions or on a broad tidal flat or salt marsh, Faunas are
entirely arenaceous, indicating poor conditions with either fluctuating

g salinities or restriction of circulation reducing the amount of oxygen in the

1 environment. These conditions appeared throughout the Demons Bluff Formation,

’ although calcareous benthonic species appear higher in the unit. These
calcareous forms are dominated by the thick shelled cassidinids and the

== - uvigerinids, indicating poorly oxyzenated circulation. As suggested, the

water was very shallow and the sediment could have, at times, been exposed.

g At the beginning of the Oligocene there was a gradual overflow of cceanic
currents marked by a rapid increase of planktonic foraminifera, an increase

in the diversity of calcareous benthonic forms, and a decrease in the percentage
of arenaceous species. This is suzgestive of improved circulatien throughout
the water column. By analogy with the present, the depth was from 110' to 500',
indicating inner to outer continental environments.

In Bass 1, during the lower Miocene, open continental shelf conditions pre-
vailed with gradual deepening towards the top of the lower Miocene. This was
interrupted by vulcanism vhich must have taken place on the sez floor as there
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is no environmental break between the base and the top of the volcanic
interval (see fig. 1). In the upper Miocene (shown as mid Miocene on fig. 2),
open continental conditions continue with a gradual shallowing towards the top
of the sequence.

The graphical presentation of the paleoenvironments of five of the Bass Basin
wells is shown in Fig. 1 and this indicates that the environmental trend of
Bass 1 is similar to that in the other wells., However, differences in detail
are evident, ‘

1. The Bass 2 sequence was deposited in relatively shallower conditions
during the Oligocene and lower Miocene but deepened substantially at the
beginning of the upper Miocene (Zonule E) which corresponds to the trans-
gressive peak mentioned earlier. After Zonule E times there is a rapid
decrease in water depth at a more accelerated pace than in Bass 1.

2, The curve for Bass 3 corresponds fairly closely with that for Bass 1
except that a transgressive peak was reached slightly later in the upper
Miocene,

3. During the lower Miocene conditions at Cormorant 1 are generally shallower
than those in the three Bass wells. The upper Miocene is represented by
calcarenites rather than by marls.

4, After the initial marine transgression in Pelican 1 there is a considerable
decrease in water depth with calcarenites being deposited during the
Oligocene. The suggested environment is innermost continental shelf which
is shallower than the environment represented in the outcrop section at
Wynyard immediately to the south. The Wynyard outcrop is on or close to
the southern margin of the basin yet it was deposited in deeper water
during the Oligocene and lowermost Miocene than at Pelican. The only
possible seaway is from the west between Pelican and Wynyard. Field
examination shows little possibility of an Oligocene to lower Miocene
seaway across the northwestern corner of Tasmania., Wynyard is within the
fault zone. It is suggested that Pelican was a structural high during
the Oligocene to lower Miocenme. The deepest conditions in Pelican are
represented by outer continental shelf deposits at the beginning of the
upper Miocene (Zonule E)., This corresponds with the transgressive peak
generally within the basin, There is a rapid decrease in water depth
after this peak and calcarenites are prevalent throughout the rest of the
upper Miocene,

The major conclusion is that the Bass Basin was occupied by a shallow, partially
silled sea during the mid Tertiary. Oceanic circulation was from the west
during this period with little influence coming from the Gippsland Basin in the
east. This indicates that the western sill was more reduced in effectiveness
than the eastern sill or it could merely be an expression of the hydrological
circumstances which appear to have been similar to those operating today. Even
the benthonic faunas of the Bass Basin are more similar to those of the Otway
Basin and South Australia than they are to the Gippsland Basin. The shallow
nature of the basin is assumed by analogy with foraminiferal distribution on

the modern Gippsland sea floor (Taylor & Mee, 1970) and samples examined from
the sea floor at Bass Basin drilling sites. Marked differences in assumed

water depths are evident in some of the drilled sections (see fig. 1). These
differences do not appear to be due purely to proximity to the basin margins,
therefore, the Bass Basin sea floor was not uniformly flat or gently sloping
towards the centre of the basin as it is today. It is believed that mid Tertiary
sedimentation was structurally controlled.
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BASS - 1

Sheet - 1 = Distribution of Planktonic species & biostratigraphic zonation,
Sheets -2=5 - Distribution of calcareous & arenaceous benthonic foraminifera as well as other fauna on sheet - 5,
Sheet - 6 - Statistical data & environmental log.

ALL DEPTHS ARE FROM DATUM < 31' M.S.L.

BICSTIHATIGAPHY IZY to SYMBOLS used on sheets 1 = 6

Pl sopule A ? -1800 T = side wall cores at:- 4160 & 4226 - nothing found in either
T 1200-1500 B = Conventional core-1: samples at 1500' & 1527"
;_‘ill’;’::m g ;gggzgggg [ "ow core-2: " " 1998' & 2005'
E 2300-2530 9= " . core-3: " " 496" & 2500
SEackie Z:*ﬁlﬁg ‘.;39)3:3;’9{) B = S core-: 2617 - 2647' - hasalt- nn'th'ine found,
Miocene G ? =3500 §° = g core~5: sample at 73155’
2 goen R
Oligocene VULCANISM 4025-4265 9 = L core=7: " " 38811
'/.onulg 132 ::ggg::{;gg !' = A core-8: samples at 4405 & L410'
upper K 5300-5380 . 9. " o core=0: " " 4836 & 4]60
Eocene K or pre;l';oﬂ—5905 "G- R core-10: " " 5382, 5700 & 5393',
BASE OF FAUNAL SE-UENCE.....5905 5 = o core-11: " " 58%, 5870 & 58% .

Other samples are rotary cutténgs with entire content nlotted
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102 Triloculina collinsi "
103emiliolid spjpe.

104 Mussilina sp

105.Pyrgo sarsi

N6G.P.  spp.

107 .5piroloculina sy,
108.Triloculina hrachita
i09,Cormuspira ep.
110,Trilecnlina upp:
*11,.5piroloculina canaliculata

]10_-"- S{iite

ALAGONITIC BLENTHONICS
14, itoberting sp.
15.Ceratobul iniine haueri
16,Ceroberting kakaheica

18.11. rotundatn
19, amapdincus parri

0 I 1 % c¢f. paupera

ke efs By paupera
MeLatuysijdion nagelseuensis

23aagiobiculites sp,

‘172, uingueloculinu ornithopetra

APENACEQUS DBENTHONICH - PRIMITIVE
‘17 Haplophrugmoides sp, cf, H, incisa

M Huplophragunides sp? (coarse grained)

Mealveolophragoium ¢f, He incisa

denth
ZONULE “

’2300

1
BABALT

50

*
L ]
)
-
B .
1 i
L] L ]
.
L L]
-
K380 ns
X| - EOCIR \
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Sheet - 5
of 6 sheets

]

]

v

1

A UNACGOUS BINTYIONTICS - COMPLEX

M, Gandyring convexn

I .Y, seopicarinita

Aeharreriella sp,

3 Gandryine vaari

TieTrituxia sj.
Jiedarenobulining sy,

29, Clawmlinonides victorviensis

M FPacudoelavul ine rudis

!3Teboulivinopsis cubensis

130, viphotextuluria finlayi

T Textuluria fistulosa

LS

T lnensterella?s?

B0/ 04
IECHINOID SPINES
MOLIUsCA
aNGULALL UART
GLAUCONITE
OGTRCODG

LR, Gandiryina  vieloriensis

2T eTextnlaria sp. c¢f. Ty psewlopzamen

3000
‘j!_“

denth
Z.ONULE

1200

2000

2300

3090
BANA L'_I‘

3500
F&G

n

3890

4095 h°6%

1

I-!lnquPT

4850

‘5§30
J K

T
F3en 5005

nOGINT }

5cm
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Sheet - 6
of 6 sheets
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0o 1 { AN 06 3500 EANG 5 s500
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shiown ns T ¥ 4ol 8 Rh 4 Hn 113 1 118 170 118 198 17y 11
NVIL.ONMUENT distrib, un ; bt T’“ (,'-" ’!9 105. 10'; 118 190 101 1—7 =
2 : 106 : 101
ANALYS IS
I 1 1 | T
A3GLNT plianiktonics I itiwktanten:
/ BENTHONTON BINTHONIC N
5 COMULATIVE % A o s i
PL.NETONIC to e
BENTHONIC rU.id. ATITTT : ™ 1% o
‘ Lni P Lo | LAYIPFIGY HIIhS
Toln - i 1 o e ey b
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PLOT of oPECIFLe o, o A /_,.f .y
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e
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BASS" 2‘.

Sheet - 1 - Distribution of planktonic fguna & bioliratigraphic zonation,

Sheets~ 2-5 -~ Distribution of calcareous & arenaceous benthonic foraminifera as well ar other fauma on sheet 5,

Sheet = 6 <~ Statistical data & environmental log.

Diagnostic species are given as numbers & refer to sheets 1 -~ 5,

009018

ALL DEPTHS FROM DATUM + 31' M.S.L.

BIOSTRAT IGRAPHY KEY.
Zonule A + B Present T & side wall cores at 3345; 3450; 3?00..
Upper Zonule C ? +to 1780 é‘ = conventional core 1 at 2504
Miocene Zonule D 1780 to 2220 | = o i " 2 at 3050
. Zonule E 2220 to 2504 a - - 0 " 3 at 3519
Lower Zonule F + G Preaent é = .. " 4 at 3803
‘Miocene Zonule E 7 to 3035 ‘
Oligocene Zgmule I 3035 to?3390 All other samples are rotary cuttings with entire
Zonmule I-2 73390 to 3500 conteus plotted and depths as labelled on rig.
Zonule J 3880 to 3600
Eocene Zonule K &/or pre-X 3600 to 3828

BASE OF FORAMINIFERAL SEQUENCE = 3828

* = 1 - 20 apecimens
| = over 20 specimens
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t.3! L‘.._.-.-T i wul iotle )
TeGlunorat 1 aiotw. Ula
Fo vl in univeina =
Neilokdgerin. apertur. . i ] i [ R
Gelis cigronndis . o
Goflnborolidiv meyeri barisfeneis . . .
Telhe perihergraadu
HoGlabierinoiter triloius . 1 & ]
YaG. ruuer 5 s+ e i
10,3, glowe rosus glonerosas o e
11.0bulins - vduralis e | o
NGl nhiprs 1iving deliiscens e % . . . e _ :
13, ALohiservisnides lamiroeis cnrwvs . .
Th.li, hisiheriens P . L "
17:.610lnrntulia orimmennedii . f
10,5, mevierd § 4 . . . ! ’
178 sirlancis o &
Peiinhicering woari . (' d
19065, reaelmllaides | * s
MG DTV ? *
M Glohava+: 190 conien . :;
M Gleobigerinaides glomeraens eirenl o ris . E
MS.Glabirerin: woot]l aannestn a | . o
i IR = 99 eun rartura e @ [ A
st enme i . o ,
M Glaharat: 1ia ex+ins - i
b 1 apim: onpima 5 4 2
MR Casei rerinell ghi-mlenuia " 2
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2500

-

s 009020

Sheet - 2
of 6 sheets

CaLC. BIENTHONICS 1
I, Cibirides prendnungerinnus
33.C. victoriensis
Fh.inomnlinoides macrs zlabra
IS.Karrerin maoria
3, Cibicides vortex
37.Glabratella =p,
38, dyncihicides hiserianlis
I, Civicides lobatulus
Wn.C. reful gens
41, Discnnnonalina witchelli
4o, Cihirides thinra
43, Cionerisg aurienlus
WhoGibirides subhaidingeri
L5, Anomulinoides nracolligera
Whe S Monin: rnatralia
47.Cibicides eypgnorun
LB, tiyraidinaides snbzenlandiea
L9, Rosalina sp?
R0,Astrononion australe
51.Niscorbinells biconcavus
52, Ammania notesnua
5%.Heronellenia lingulata
S5h,Astronnnion centroplax
55.Eponides repondus
56G,Nisrorbis balcombensis
57.Cibicides perforatus
H8.Discorbinella bertheloti
59,Gyroidinoides sp (compressad)
A0, losaline sp.
61.3pirillina sp,
62,Gvroidinoides zealendica
63,Alukamina australiensis
64 Annmalinoides vitrineda

7 I S P |

depth
JONULE A

178

2900

2504

J

JHOR
K ?

e S om >
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» L Be 009021

i
Jﬂ’l Jﬁm 2!9.‘191 55.0_01 - {
X3 I s P i
CALC, BENTHONICS IIX !. ;4 ~ |
65.Parrellina imperatrix " . . 2
66.Elphidium chapmani . . " e .
67.B. atanéa .
8 ,Notorotnlia elathrata . e e . e »
69.N. crussimura ; » .
CALC. BENTHONICS III ‘
70.Carpentaria rotaliformis .
CALC. BENTHONICS IV
71,Cusgidulina laevigata .
72.C. "lubglob;uu" . .. e 9 . . ™
73.Sphaercidina bulloides s s 0 . ¢ s 8 o
7h.,Pullenia quadralobus . . .
75.Ehrenbargina serreata ‘ I
76,Pullenia quinqueloba . ¢
CALC. BENTHONICS IV
77.Euuvigerina miozen . e .
78.Brizalina mahoenuica ° .
79.Bulimina submarginata ¥ &
80.Bolivina robusta . e s
81.Brizalina noblis . .
82.8iphouvigerina ap., aff S, aotea . ..
83.Trifarina bradyi
84.Brizulina spinescens
85.Buuvigerina zeacuminata
86,E, mata
87.Eunvigerina cf. ODvigerina sp.12 .
88.8iphouvigerina sp, c¢f, proboscidea LI ] . .
89,.Loxos tomum sp, .
90.Rectuvigerina sp? -
21.Globobulimina ovata .
2,Byliminella basicostata .
93.Bolivina anastomosa e o .
4. Orizalina lapsus -
95.8iphouvigerina sp, ¢f, plebja
96.Uvigerina sp.13
97.Trifarina spp.
98,Bolivina sp, cf, B. anastomosa

99.,Anglogenerina ototara
100.Uvigerina an,12

depth 1780 2200 25014 3035 3500 {3823
ZONULE A B c D E SN R I-1 12 K?

fe— 5cm >

e |
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1500

2000

3000

3500

4000

A

Sheet - &

of 6 sheets

5500

o

CALC. DBENTHONICS VI
101, Guttulina problema
102,Lagena spp.
103.Lenticulina app (smooth)'
'04.Plectofrondicularia compta
‘05.Nodosnris + Dentalina spp,
106.Lingulina sp,
107.Signoidella sp.

CALC. BENTHONICS VII
108, riloculina collinsai
109.Pyrgo spp.
110, Masailina sp,
111,Triloculina brochita
112,Cornuspira sp,
“1J.miliolids
‘14,Quingueloculina ornithopetra
15,4, torquayesnsis

AMAGONITIC BENTHONICS
116,Ceratobulimina sp.
'17.Mississippina concentrica
'18,Cerobertina kakahoica

ARENACEOUS BENTHONICS - PRIMITIVE

119, Ammosphaeroidina sphaeroidiniformis

120, Huplophragmoides paupera

121,08/  incisa

122.H. rotundata

123,.H. sp. cf. H. incisa

124 .4, sp. cf, H. paupera
125.Discammina compressa
126.Ammodiscus sp;

127.Alveophragmium sp, c¢f, H., paupera
128.,A. sp. H. rotundata
129,Bathysiphon sp.

2500

£ TI¢

TAJF__—_l

Fi

depth
70NULE A B

1780

200

2500

30735 3500

I-1 1-2

3828
K *

|r< 5cm *’l

009022
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Sheet - 5
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ANENACEQOU:S BENTHONICS -~ COMPLEX
130, Teatulorin an, of, T. preudorramen
gt P o conicesn

M Grudrying convexa
“LTextulariu sp. {narrow)
Wels semicaringta
"35.T. #p. ¢fs T vertebrnlis
1 30T ablrevinta
v fistulosn
i38,T,. rugosa
" Martinottiella commnie
142, Gan'ryinn heywoodensis
th1,Pseudocluvulina bradyana
th2 Earrerirlla ap. (coaree)
5%, Clavulinoides victoriensis
4% Dnrothia biformis
"4S5.Tritaxia sp.
L, Arenadornris so,.

‘47 .Bolivinopsis culbensis,

BYOZ.04
ECHINOID sSPINES
SPONGE SPICULER
ANGULAR (UARTZ
OsTRRCONS
MOLLU:CA

PYRITE
GIAUCONITE
FAECAL PELLETS

o

depth

1780

aann

250N

(]

INTH

”w

IR

e 5cm >

009023
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0090214
-9 Sheet - 6 i
BASS of 6 sheets =
" 2
depth 1780 oongl 2504 %017 3500 36,08 g
L]
Y ONULE C n # - M ST R SRR R
15108 ag10n asnn ek L4000 L5010 snan
| l ' IT‘ 1 T* T *‘ l A
1 1 ] Y- 1
EANGRPAL f o/ 7 776 214 7/(, 7/6 7 7/8 20%% 10 10 Bl L
3 = nRorassive
ASSEMBLAGES INNER SHELF - CUTER SWELF- 9SHELF)-LOPE -OUTEP-INNED LAGOONAL "
SHYILF or SAIT MARSH
T 1 T ! ey S L
DIAGMNOSTIC PNESENT 65 ff; A% 45 h;- Lo 101 113 % 175 1723 :
PECIES i snaci 6h 7 81 1k 9 45 19% 123 a0 194 124 ;
SPECIEY in [ (aperies 101 45 100 €6 1o 191 30 198 }
ENVIIIONMENT] shown #s 130 100 * et
ANALYSIS diestril,neqg 3 f
ADSENT 01 E@ hm‘ﬂ;.« &
45 Ca{c. benth I-VII !
l* '
ACCIMUTATIVE % ARENACEQTS ‘]'
AN NI s - B H < !
PLANETONT' L0 DENTHONICS St i
BENTHONIZ
FURAMTNTFElt (]/H' L NFTaNIn
2 : r N
= < f S
Sap ot i s 1 e
PLOT ef SPLCIFICZ: 15400 - " i/ . 1o [
DIVERSITY NO. % E VAR . 7 il N 2 .1 !
et % - o - Jm— % 8
RELATIVE to < © X2 F 4 R e |
= 104-200 &, ‘\ i : R T i |
NIMBER o° = » V ] \ A |
< & ——— \ H 1 \
SPECIMENS = L. i \ E A4 |
2 50 S ‘ Wi |
o s [V 14 'b s
. = T ey \
= '.::. :.-: ‘i !lr'"-\ ‘o i
\l‘ ], \“"‘-\\\L
v o gt‘;rf\i fieo Aiqga r\qu:- ..-[...1‘,,\,-. ;aedEee no. nf speci:-u--w.
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BASS - 3

Sheet - 1 = Distribution of planktonic fauna & biostratigraphic zonation
Sheets - 2-4 - Distribution of calcareouns & arenaceous benthonic foraminifera + other fauna on sheet - I,

SHEET 3 5 = STATISTICAL data & environmental log. Diagneostic species are given as species numbers & refer to sheets 1-4

ALL DEPTHS ARE FHOM DATUMM of ~+31' M,S.L.
BIOSTRATIGRAPHY KEY to symbols on distribution sheets,

Pliocene - Zonule A present : ’ —; ’ . . TP T )
~Teals 0 fresent T = side wall cores at:-z‘;_?g,&4621,.;72&;34, 4917 & 5085 (N.If.r.),

U o T
}:)per ' -?ii?]fie g },ggg = ;2;8 @' + conventional core -~ 1 ; samples at 3002 & 3026,
Miocene -JZonule E '2',*.50 x :’610 §" = conventional core - 2 ; samples at 3501 & 35078,
2 = ' ®> = conventional core -~ 3 ; samples at 3999 & 4012,

lower — Zonule F 2610 = 2000
- Zonule G 2900 - 33567
- Zomule H 33567~ 3700
- ZonuleI-13700 - 4000
Oligocene - ZonuleI-2 4000~ 4300

- Zonuled-1 4300-04516
: - Zonuled=2 7 ?
upper = Zonule K 4516 - 40654
Eocene - K or pre-K

BASE of FORAM, SEQUENCE = 5175

sampled every 2" from 4516 - 4579,

@ = conventional core - 4
‘'sampled every 2" from 5009 - 5036,

Miocene '5 = conventional core - 5

Other samples are rotary cuttings with entire content plotted,

N.F.F. = No forams, found,
¢« =1 - 20 specimens
j = > 20 specimens,

—

[T
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BASS -3

IGUri

1500

2000

000

35300

4500
;“ -

Sheet - 1

of sheets

on
i o 2

PLANKTON LU0
1.Globorotuliv mayeri
kg miotumida
".G. ui.vesu
h.Globigerina apertura
Belie wouotli
(.Globorotalia ucostaensis
15 miozen
Belis mayeri Larisaensis
2 foshi

0. C0riniling aniversa
i11.Globigering ciperoensis

12, Globigerinoides trilebus (elongate morphotype)

i, B zlomerosus cireularis
1h.G. glomerosus curvus
15.G. bisphericus

10.G. rvberus

17.6  trilobus
18,Globorotalia conica
19,Globoyuadrina dehiscens
20,Globorotalia menardii praemenardii
21.G, opinii continuosa
20,Globigerina woodi connecta
23.6. euapertura
24,Globorotalia opima opima
25.G, extans

20.Guembelitra stuvensis
27.Globigerina trilocularis
2b.Chiloguembelina cubensis
29,Globorotulia testarugosa
30.Globigerina umpliapertura
31,G. angioporoides

32, Gs linaperta

® mm e a
-
-

o1

5175

SEQUENCE

of FAUNAL

BASE

depth
/ ONULE . A%

B?

1500

oy -vnwf]n

nrnn

kono
I1-1

4300

1.2

516
J

w5k

1

LOCTNT

|¢ 5cm —.-I
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2000

2300

4000

Sheet = 2
of 5 sheets

4500 5000

® TIr T

CALC. BENTHONICS - I
33.Cibicides opucus
34.C. refulgens
I.Astrononion ap, Carter
36,Cibicides subhcidingeri
37.C.  wvortex form A
38.C. thiarae
39.C. paeudoungerianus
40.Dyocibicides biserialis
41,Nonien victoriense
5% Anomnlinoides mucroglabra
43.Cibicides novorealandica
44 ,Gyroidinoides subzealundica
45.Anomnlinoides procolligera
46,Astrononion australe
47.A. centroplax
48.Cibicides perforatus
49.C. vortex form B
50.Siphonina australis
51,Heronallenia lingulata
52.Rosalina scopos
53.Eponides repandus
Sh.bharreria maoria

75.0yroidinoides ap (compressed)

56.G, realandica
57.Cibicides brevoralis
58.Alubanina tenuimarginata
59.Anomalinoides vitranoda
60.Gyroidinoides 'sp. nov,
CALC. BENTHONICS -II
61.Elphidium crassatun
/2.,L.  pseudonodosun
63.E, chapmani
64.Betorotalin clathrata
05.Elphidinm arensa
66.Notorotalia crassimura
67.N. howchini

ad
LR
LN

" e e -

.1

depth
ZONULE . A?

1500
»?

280
E

2900
F

G

6,

il

3700
H

5000
I-1

4300

I1-2

4516465
J K ENCENE
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_liQﬁ

000 500
____1 ..L___1

000

3500
T =

5000

3

4500

CALC. BENTIONICS 11X
GH,Curpenturia rotaliformis

CALC, BENTHONICS IV
69,Sphaeroidina bulloides
70.Ehrenbergina serruta
71.Cassidulina spp.
72.Pullenia spp,

CALC. BINTHONICS V
73.Eunvigerinu zeacuminuta
74.Bolivinita parvucarinata
75.Brizalina mahoenuica
76.Buuvigerina sp. cf. E. miozea
77.5iphonvigerina sp, aff, 5, aotea
78.Loxostomum sp,
79.Brizalina spinescens
#0,B. noblis
81,Bolivioa sp, cf, B, anastomosa
82, ltectuvigerina sp?
83.5iphouvigerine sp, S, plebja
8%,Nectuvigerina rerensis
85,Trifutina sp?
86,."Uvigerina sp,12"
87.Bolivina robusta - B, anastomosa
88.8iphouvigerina proboscidea
89,Buuvigerina sp, ef, E, picki
90,Trifarina bradyi
91, Belivina lapsus
92,Buuvigerina maynei
93.Anglogenerina ototara
94,"Uvigerina sp.13"

Y5.B0livina anastomosa
96,8 pontis

CALC. BENTHONICS VI
97.Guttulina seyuensis
98.G. regina
99,Lenticulina epp. smooth
10C.nodosarids

Sheet = 3
of 5 sheets

lalalal

1 =

depth
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7B

1500

24 0

2900 3356,

000
I-1

L300)
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Sheet = &
.BASS-3 of 5 sheets

o B Wl i B BARE . W I B
CALC, BENTHONICS -~ VII

0l.miliolids i | 1111 I O T T I |
102.Trilocul ina collinsi . ..
103.,4uinqueloculina oernithopetra s o
104, hnssulina singletoni . * e o+ 0
\MAGONITI¢ BENTHONICS
Not present
ARENACEOUS DENTHONICS - PRIMITIVE
105, Ammosphaeroidina sphaeroidiniformis e o o @ . -
106.Ammodiscus parri .
107 Heplophraugmoides sp, cf. H.incisa + Avelophragmium ¢f, H, inciesa Lelow 4600! . . . * % o o Io o e
108,.H rotundata . . s
109,lI, sp. cf, H. paupera =» Avelophragmium ¢f, paupera below 4G0OD! LA L TR .o
110.H,  s8p. ( course grained) ) .
111,Bathysiphon angleseanansis i 1
ARENACEQUS BENTHONICS - COMPLEX
112.Gaudyrina heywoodensis : . s s 8 v s
113.Textularia sp, cf, T. pseudogramen e s o » s » - ..

114,T, fistulosa . . _
115,Gaudryina convexa e e s s | » - D

116,Clavulinoides victoriensis . v .

117.Martinottiella howchini . . . .

118,Textularia semicarinata ) _

119.Pseudoclavulina rudis . & s . ]

120.Textularia ap. cf. sagittula . « v e 0

121 ,Egperellu bradyi T

122,Textularia sp. cf., conica s e s 00
123.Bolivinopsis cubensis ’ ' s e »
124,.Siphotextularia finlayi . .

125 .Haeuslerella ? an, - -

BI¥OLOA I T8 4400 113 F PRIEL R L L nse o o » &e @9
ECHINOID SPINES- . . . . . “. o e s @ e s
GLAUCONITE LI | . . .
ANG, QUARTZ . . C .
PYRITE f . . » .
PYRITE TUBLES. i }

depth ' 1500 2040 2430 |260] 2900 33561 3700| %0 4300|43164654
24 7B c D E| F 'l " gt | 2o 1O Iw TOCENT

(=]

e 00 >
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- 3 Sheet - 5
BAS 2 of 5 sheets
dapth 1500 2040 243074 0| "900 3356 + 3700 | soon|l  asno]asichéeso
£ONULE 24 ?B c D E| F g 1% “1-1 | 1= | 3.7] ®  rocene o
{
15300 o 250( 7000 3300 4000 ono
: *’ T +" +’ S T TT T =8
- I | A | | i T ] il | 1
LNVIRCNMENT. L } ] |
T 2G 9/8 & 8 8/7 8/78 8 8 888/78 8/7r/7 ’/7  8/7 &/99/10 1n 10
ASSEMBLAGE STRAND=SHALLOW SHELF INNER  STELF - INNE! SHELF - OUTER SHELF INNER SHELF-LAGOONAL, or
TIDAL, MARSH
1 1 | (L Tk | o o L { ¥ T 5 | 1
DL.GNCSTIC | PIBSHLNT 61 1=3 %6 7% 75 101 112-118 46 57 68 45 52 44 57 57 81 57106 175 107
SPLECIES in | species i 38 37 102 47 83 hg 9% 91 1923 107 197 109
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CORMORANT == 1
Sheet - 1 - distribution of planktonic fauna & biostratigraphic zonation.
Sheets- 24 - distribution of calcareous & arenaceous benthonic species as well as other fauna,
Sheet - 5 - statistical data & environmental log. Diagnostic species are given as numbers & refer to sheets 1 - 4,

ALL DEPTHS ARE FROM DATUM of + M.S.L.

BIOSTRATIGRAPIY KEY to symbold on distribution sheets,
Pliocene Zonule A ? - 1090 " T = side wall coess at 865; 960; 1090; 1205; 1325(N,F.F.); 1450;
Middle Zonule B 1090 - 7 - 15065 1739; 1804; 1920; 2040; 2137; 2200; 2298; 2420; 2557;

Zonule € ? / 2564; 2652; 2798; 2882; 31503 3300; 3490; 3510; 36003 3700
Miocene Zonule D 7 = 1450 39263 L0203 %120;. 4220; 4359 (N.F.F.),

Zonule E 1450 - 7 it conventional .. . core-1; -samples at 297733 29893 2998 & 3012,
Lower Zonule ¥ ? ﬁ:: conventional core-2; samples at 7801 & 3815,
Woasne Zonule G ? - 2040 = conventional core-3; samples at 4277 (N,F.F,)

Zomuie H 2040 - 2652 &= conventional core-4; samples at 4291; 4299 & 4305 ( all N,F,F.).
Oligocene ZONULE I 2652 - 2882 N.F.F,= No foramimifera found,

I-2 72652 - 2798 ¢ =1 - 20 specimens
I-2 2788 - 2882 | = >20 specimens.,

Zonule J 2882 - 3002
Upper Zonule KX 3002 -~ 3300
Eocene Zonule K

! &/or preK 3300 - 4220
BASEof FORAM. SEQUENCE = | 4220
\
1
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PLANKTONICS
l.Globorotalia miocenica
2.Globigerina bulloides
3.G.apertura
4.Globigerinoides trilobus
5.0rbulina universa
6.Globorotalia inflata
7.G,acostaensis
8.G.sp cf G.mayeri
9.Globoquadrina dehiscens
10.Globigerinella aequilateralis

11.Globigerinoides ruber
12.Globorotaila mayeri ?
13.Globigerina woodi
14,G.praebulloides
15.Globorotalia opima continuosa
16.G.extans

17.G.opima

18.Globigerina euapertura
19.G.trilocularis
20.Guembilitria stavensis
21.Clobigerina angiporoides
22.G.linaperta
23,G.ampligpertura
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CALC.BENTHONICS I
24,.Cibicides pseudoungerianus LI Y 1 . ] I s o1 1 o . . . .
25.C.refulgens . . . s s e 4 e 1 .
26.Gyroidinoides subzelandica . . .
27.Dyocibicides biserialis . . . . : . _ &
28 ,Heronallenis lingulata . . . d
29.Discorbinella bertheloti . . s e . . . e
30.Baggina phillippinensis - .
31.Cibicides lobatulus L]
32.C.cygnorum
33.C.thiara
34.Anomalinoides macraglabra
35.Rosalina bradyi
36.Alabamina tenuimarginata . e 0
37.8iphonina australis . e . . e 1 -0
38.Discoanomalina mitchelli .
39.Karreria maoria .
40.Anomalinoides procolligera . . .

41 ,.Astrononion australe s % Te

42.Spirillina sp. e : " e

43.Glabratella sp. . .

44,Cibicides perforatus ' ]
45,D1lscorbinella complanata .

46,.Gyroidinoides sp (compressed) .

CALC.BENTHONICS II
47.Elphidium chapmani
48 ,Parrellina imperatrix
49.Notorotalia clathrata
50.Elphidium aranea . s .
51.Notorotalia crassimura - . ]

CALC.BENTHONICS III
Not present

s . se * e 8 s ] e . .

.depTh Tiogo[  Theo 20&1 2652 3300 ¥220
ZONVLES A Be,D | EF.C& - - £{7| K EOCENE
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CORMORANT - 1 1000 2000 3000 4000
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CALC.BENTHONICS 1V
52.Cassidulina 'subglobosa’
53.C.laevigata
54.Sphaeroidina bulloides
55.Pullenia bulloides
56.P.quinqueloba

CALC,BENTHONICS V
57.Bulimina marginata
58.Euuvigerina mata
59.Bolivina robusta
60,Brizalina nobilis
61.B.mahoenuica
62.Buliminella basicostata
63.Trifarina bradyi
64.Bolivina sp c¢f B.,anastomosa
65.80livinella folium
66.Euuvigerina sp cf E.miozea
67.Anglogenerina ototara
68.Siphouvigerina canariensis

CALC.BENTHONICS VI
69.Guttulina problema
70.Lagena sp.
71.Lenticulina calcar
72,L. spp sm,
73.Marginulina sp,
74,Amphicoryna scalaris
75.Nodosaria sp.
76.Glandulina sp.

CALC.BENTHONICS VII
77.Massilina sp.
78.Spiroloculina sp.
79.Miliolids
80.Triloculina brochita
81.Pyrgo sp.
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-+ b amicanTic BENTHOSICS '
Z.Bedglundina elégana’
JoRnReUdrtied sp. . 0 !
G.baddrckida gledcoensis R
y CEOUY BERTHORICS T~ SIMPLE ] 777 7 :
A Mimicsphadrofdina aphJ*roidiniforﬁls . % pe v e e s e 1 . .

E.biccampida sp. ! P . H
T.Raplophrdgmoldes sp qf H. pauperd 3 se ekl & LA 4 § »
3.RRdbdammina Bp. ; i _ -

= B. 8p ¢] H. Inclsa ' : i e s s v o o H VA v a
0.1, ‘rfotisdata i i
1.Bathysipllan ap. B :
Z.Mﬁhélﬂ plt!l 3 i : . Te ¢ & » @ ®
J.Haplophrdgmoides sp doarse i . .
“AREFATEDDY BERTHONILS - COMPLEX | '
4.Textularia sp.l 1 : .

5.T.fistildsa = é
6.T.semdcdyinata ; . e
7.T. sp cf T.abbreviatg i o s . .
Lildrylad convexa | . ' e . o . . "
" P9.Hidtinotiiells communis d ! . * . ..

10D, Eggerella ap (coarse) : i .

101.Textuladia rugosa | - .

{102, Tzitakiq sp. : ; P

_'&UITniFqu!a conica ' . .

10%,8d11vidgpsis cubensis ¥

105;$£p?1bt11§tu1:ria awaroana ) .

106.Textulaﬁil sp (coarse) : : : P a

|
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tchinoida
Bryozoa |
Ostracods

Sponge dpicules
Mallbecs ' T .
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CORMORANT- 1 Sheet 5 of 5
\ dept’ ‘logo | Iyoo | 2ogo 252 L L 3oo kz2o
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PELICAN - 1

Sheet -1 - distribution of planktonic fauna & biostratigraphic zenation,
Sheets — 2-4 - distribution of calcareous & arenaceous benthonic species as well as other fauna (see sheet 4)
Sheet - 5 - Statistical data & environmental log. NDiagnostic species are given as numbers & refer to sheets 1 - 4,

ALL DEPTHS ARE FROM DATUM of » 100 M.S.L. ; i |

BIOSTIATIGLAPHY . KEY to symbels on distribution sheets,
Pliocene - Zonule A 890 - ? ; T = side wall cores at 800; $10; 1050; 1380; 1410; 1510;
jome 31 pesen LY R e B R
Upper Zonule C 2 - 1920 5006; 5120; 59208; 5310; 5370; 5748; 575035764 (N.F.F,). 2
Miocene Zonule D 1920 - 2290 @ = comventional core-1 samples at 5607 & 5612,
Zonule E 2290 - 2600 Other samples are rotary cuttings with entire content plotted,
Lower “onule F 2600 - ¢ ' N.F.F. No forams found.
Miocene Zonule G ? - 3300 e =1 - 20 specimens’
Zonule H 3300 = 4050 } = > 20 specimens
Oligocene ZOnule I 4050 -?5000

I-1 4050 - ¢
I-2 present

Zonule J only definite

at 5006, .
J-1 present at 5000
J-2 ?
Upper Zonule K?5120 - 5204
Eocene Zonule K 3204 - 5750

&/or pre-X
BASE of FOIAM. SEQUENCE -~ 5759




PELICAN -1
1000

3500

3000
h I X

5000

4500

T

Sheet - 1

5 of 5 sheets

5500

| 5T

5000

ity

PLANKTONICS
1.Globigerina apertura
2,Globorotulia mayeri
3.Globigerinoides trilobus
4,Globorotalia barisanensis
5.6, menardii
6.G,  bulloides
7.0rbulina universa
8.Globigerina woodi
9.0rbulina suturalis
10.Globigerina ciperoensis
11,Globigerinoides glomerosus glomerosus
12,G. glomerosus curva
13.Globorotalia peripheroronda
14,Globoquadrina dehiscens
15,G1lobigerinoides bisphericus
16.Globorotalia continuosa
17.Globigerina woodi connecta
18,6, praebulloides

19.G, euapertura
20,Globorotalia opima opima

21.Globigerina angioporoides
22.G. linaperta
23.G., ampliapertura

SHAPE ANALYSIS
globigerinid
turborotalid
globoid
carinate

i LI

5750"

of FORAMINIFERAL SEQUENCE
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depth
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* J-1 at 5006 only
top K at 5120
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CALC. BENTHONICS 1
24 ,Cibicides pseudoungerinnus
25,Eponides repandus
20,Cibicides refulgens
27.Glabratella zeulandica
28,4labamina teninmarginata
29,Anomalinoides miacraglabra
30.Discorbis bulcombensis
31.Astrononion sp, Carter
32.Discounomalina mitchelli
33.Cibicides cygnorum
34.C. thiura
35.C. subhaidingeri
J6.Karreria maoria
37.Cibicides lubatulus
38.Siphonina australis
39.Gavelinopsis lobatulus
40.,Discorbinella bertheloti
41,Cibicidea perforatus
42.C. victoriensis
h3.Astrononion centroplax
4% Discorbinella biconcavus
L5.Astrononion tasmaniensis
4G.Anomalinoides procolligera
47.Cibicides vortex

CALC. BENTHONICS I
48.Elphidium chapmani
49,E, crassatum
50,Parrelina imperatrix
51.Notorotalia elnthrata
52.N. sp., ef. N. biconvexa
53.Elphidium pseudoinflatum
54.Notorotalia crassimura

LI B |

depth
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2600

F=-0G
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5050

? ?

5004 5
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CALC. BENTHONICS III
55.0petulina victoriensis
56.,Amphistegina lessonii
57.Planediscus irregularis
58.Carpentaria rotaliformis
59.Gypsina globulus

CALC. BENTHECS IV
60.Florilus parri
61.Pullenia yuadralobua
62,5phaeroidina bulloides
63.Pullenia bulloides
64,.Globocassiduline producta
65.Cassidulina subglobosa
66,Ehrebergina serrata

CALC. BENTHONICS V
67.Bolivina robusta
68.Bulimina semimarginata
69,Bolivinita guadrilatera
70,Buuvigerina miozea
71.Brizalina spinescens?

2,Buuvigerina mata
73.Brizalina noblis
Th,Trifarina bradyi
75.5iphouvigerina proboscidea
76.Bolivina zedirecta

CALC. BENTHONICS VI
77.Lagena spp.
78.Glandulina sp,
7%.Guttulina sp.
80,Amphicoryna scalaris
81.Lenticulina spp.

82,Dentdezlina spp.

1500 2000
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depth
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CALC. BENTHONICS VII
873.Quinqueloculina cf. Q. auberiana
84,Cornuloculina sp.
85.miliolids spp.
86.Triloculina collinsi
87.Spiroloculina sp,
88,Quingueloculina ornithopetra

ARAGONITIC DENTIHONICS
89,Heronallenia howitti
90,11, laevia
91.7Cerobertina sp.

ATENACEQUS BENTHONICS -~ PRIMITIVE

92,Ammoaphuaeroidina sphaeroidiniformis 3

93.laplophragmoides ef, pauperata

o4, H, cf. incisa

95 ,Ammodiscus parri

96,Haplaphragnoides sp. (v, course - modern Gipps. Lakes sp.)
97.Mvedophraguiwa ef, M. pauperata (transitional with 93)

98.A, ¢f. H. incisa (trunsitional with O&4)

99,.Bothysiphen sp.A

100.1, anglesenensis

101,Haplophrugmeides rotundata (? fine gr. variant of 96)

ARENACEQUS DBENTHONIC - COMPLLX

102,Textularia sagittula .

103,T. sp. cf. T. pseudogramen ¥

104,T, semicarinata -
105.Eggerella sp. 5
106,Clavulina victoriensis

107,7T. fistulosa

108,Gaudryina convexa
109.G. heywoodensis

110.Dorothia sp.

BRYOZ0A I | e 1 !
ECHINOID SPINIS ° . . . . e .
ANGUL\R QUMITZ § . . . . e . L]
SPONGE SPICULES . . .

OSTIACODES . . 5
GLAUCONITL . .
PYRITE

4500 000 500
T lr IrtrrIr T

depth 1920 2290,
ZONULE A B g D

3300

4050

» -
500651P0 5208
J41

5cm
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