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The Bass Basin is the central one of the three Bass Strait
a discrete basin, being separated from the Gippsland Basin
the Otway Basin in the west by ridges of metasediments and

Basins. It is
in the east and
igneous rocks.

i

The following six wells have been drilled in the offshore portion of the
basin; Bass 1, i and 3, Pelican 1 and 2, and Cormorant 1. Conventional
cores, side\,all cores and rotary cutti.ngs have been examined from these
wells and foraminifera distribution charts assembled for all wells except
Pelican 2. In 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 noith 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obtained from an unpublished thesis by Qulity (1968).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 infocmation
is given by Quilty (1966). The oldest_ marine Tertiary strata are at Fossil
Bluff, Wynyard, Tasmania ",hich contain faunas of the uppermost Oligocene and
lo",ermost Miocene. Other outcrops on the margins are of lo",er 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 lithological. 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 Ot",ay Basin proper, i.e.,
west of Cape Otway. It can be suggested that the Mornington Peninsula to King
Island high was not ~ffective as a sill during mid Tertiary sedimentation.

B. BIOSTRATlGRAPHY

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 tbe Gippsland Zonules, which is not possible in
the Bass Basin apart from subdivision of Zonule 1. This inability to refiae
the Zonules suggests immediately that the Bass Basin was reiatively shaliow
with only a "minimal layer" planktonic association present. This llminimal
laye~' concept is that of Taylor I 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 \-lith the lIminimal layer" association in the modern sediment sample.
Thus, in a Tertiary sample, the thicker the "'ater column was above the san,ple
site, the greater the cllance of biostratigraphic subdivision. Conversely, the
inability to subdivide biostratigraphically indicates the thin ",ater column.
Although only 6 locations have been drilled in the offshore Bass Basin, the
scatter is s~ch that it can- be confidently assumed that in no place can further
subdivision of the Bass Basin biostrati&raphically be achieved.

~e biostratigraphic sequences viii 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 I, 2 and 3, Pelican 1 and Cormorant 1.

Eoccne. The earliest faunas arc assL'mcd to be of mid Lo up~er- Eocene age on
grounds of super-position in all unbroken sequence. The faunas are dominated
by Bnthysirhon spp. and IInploo!nae,r::oid0s spp. ",ithout any planktonic species.
TO'h1ards lhp top of t.his [orm.1ti0l! ?oTlulc K pL3nkt0nj~ species are rresent.
These species include C:lobif~(?rjnil ljr,'[~ and Q. :~l!lplja~{~rtura.
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Zonule K occurs within the top of the Demons Bluff Formation in Bass 3 and
extends upwards through the sandy uni t into the base of the mart. In the,
other wells it is i~ the sandy unit immediately on top of the Demons Bluff
Formation and extends into the mart. 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
Globir,erina angioporoides, Globorotalia testarugosa and Chiloguembe,ina cubensis.

Zonule I can be subdivided in Bass 1 and 3 and Cormorant 1. The subdivision
into 1-2 is based on the presence of Globorotalia ex tans and Guembelitra

. stavensis, together with normal Zonule I indicators of Globigerina euapertura
and Globorotalia ooima opima. Unit 1-2 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
CaC03 solution where the water column was thicker.

Zonule I-I 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 SPD. Upwards through the unit ~. woodi connecta appears. In the
Gippsland Basin this appearance, together with the presence of other species,
is taken as the beginning of Zonule H-l. 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 ~. bisphericus association in large
enough numbers to enable clear recognition of the unit.

Upper ~liocene. 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 maveri. This unit also contains G. miotumida. The Zonule is reco£11ized
tn Bass l,~nd 3 but cannot be clearly distinguished in Pelican or Cormorant.
The other unit of the upper Hiocene, Zonule B, is not ciearcut 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 Poot 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 foraroiniferal zonar;on proposed for
southern Australia and )<ew Zealand and the world"ide zonation proposed by ;How
(1969). There Is close agree~ent between the Bass Basin and South Australian
s:hemes by Lindsay (1967) and Lt:dbrook & Lir.dsay (1969). This is especially so
with regard to the upper Eocene and Oligocene zonation of Lindsay, in that
Zonulcs 1(, J and 1-2 correspond exactly with his Globicerina linanerta,
Chiloguembelina cubensis and Guernbelitra stavensis Zones, respectively. TI1i5
close agreement is possible because bcth the South Allstralian-aIld Bas~ Basin
biostratigraphic sche:nes are based OIl shallOlv '....aler ioraTiiiniferal seCluenc.es.
Correlation "Ith the New Zealand zonation of Jenkins (1906 & 1967) is not 3S

.:1032 as ":or1~(:latit·.Jn t:.t:llveel1 New ZCalatlU UIlU Lh~ l...~ipp::.lc.1I1J Ba~;ill. uuce ngain
tl1is is a reflecLion of the depositional depth RS the closely subrlivid~d New
Zealand zonation is based on deeIlcr water sequcllcCS. For examllIp, Zonule 11



can be subdivided in Gippsland so that H-2 and 11-1 correspond with the New
Zealand Globigerina woodi woodi and ~. 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 i.s 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
Basin, New Zealand and the central Pacific region during the mid Tertiary,
however, the hydrological conditions in this area did not extend across the
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-I 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 lowe~ middle and upper. The lower/
upper Miocene boundary is placed at the base of Zonule E and coincides with
the first appearance of the Orbulina-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

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.

All wells show the same general sequenc~-of depo~~ional events. This his<ory
is summarised on Figure 2 for Bass I 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
salinities or restriction of circulation reducing the amount of oxygen in the
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 oxygenated circulation. As suggested, the
water was very shallow and the sediment could have, at times, been exposed.

At the beginning of the Oligocene there was a gradual overflow of oceanic
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 su~gestive of improved circulation throughout
the \~ater column. By analogy with the present, the depth was from 110' to 500',
indicating inner to oUler continental environments.

In Bass 1, durinp. the Im"er MiocC'ne, open cant inental shelf conditions pre··
vailed with gradual Jeepening towards the top of the louer Hiocene. This was
intcrrupLcd by vulc.anism "t.'hirh tl.\.lsl have la ken place on the se:. flenT 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 indic·ates 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 decpened substantially at the
beginning of the upper ~liocene (Zonule E) which corresponds to the trans­
gressive peak mentioned earlier. After Zonule E times there is a rapid
dccrease in water depth at a morc accelerated pace than in Bass 1.

2. The curve for Bass 3 corresponds fairly closcly with that for Bass 1
except that a transgressive peak was reached slightly latcr 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 rcpresented 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 ~liocene. 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 repid 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 influcnce 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 sca 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). Theee
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
tm,ards the centre of the basin as it is today. It is believed that mid Tertiary
sedimentation was structurally controlled.
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B A ~ S 1

1 - Distribution of Planktonic sp~ci~s & biostrntigraphic zonation.

Sheets -~J - Distribution of calcareolls & arenaceous b~nt!lonic fornrninifera as well as ~ther fauna on sheet - J.
6 - Statistical data & environDlentt,l log.
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CALC. m.."'I"I'JlOi-nC~; 11

('11.Parrellina iWJlern trix • • • . · .. · · · . ·(,5.Elphitliwn hO'oo'chini • • · · • ·
G(,.!:. CrUS8lttUI1I • · · · · · •
67.Notorotillin cltlthratu I ·
6S.E1l'hidiulU url.l.neD. •
('9.~otorotul ill howchini • •

~1.1.C. 1ll:..:~TIlU>lIC~ III . .

70. Pld110d iSC'Jrl,i8 irreb>'Ularie • • •
C\LC. Ut;NTHON IC:; IV

71. S pllil~ roid i.n:. hulloide~ • • · . • •
7:?Pulleniu ljuul(rtlf)UU8 •
73.P. 'lU in'lll~ lolJu · .. I
71f. CHHS idul i!lH sltu{;lobosn •
?JoC. R pp. · . I • I •

CALe. D£NT}{(l~IC:; V

7G. Bill LlUigu lip. ·77. ,i il'ho~lv i&l" r 1nl\ sp. d. :;. Rotea · ·7d. L:U1\V1;;(' r i n.1 ltllltu .. •
7<.J.";. .!!oIi. cf. ::i • uoteK · •
liO.1:;. 7.eHCUlll1.nutu · ·
'H. Dill i vina Toblls ta • • • •
R~.SlphnuviKerinll 8p. cf. S. l'rOb08cide fl • . , •
,n.llri-tal in;:. spine-keens · •
H~. ~ctuvi~~rill't "'l'? · ·&:;.Dolivina no1;li5 • •
SG.lOXO!>tUiIlttlll ~ PI'· • •
87.Trit.trinu brad,.. • I I I I •
f;B.Dolivin.' t'l110!(tomo.!w • • • •
S1J.13ri7tLlinH lIlUhoewJicli • ,
90.Trifhrir..1 l:lIlP· • · 1 · I
91 =Uvip:erin,1 sp.12" • •
9:.!.Dol ivinR I ilJlflUS · •
'.13. Si 1'1101L v i~er i:lfl .p. er. s. pleh.ia I •
9'I':Uvigt'rini.l sp.1)" I

depth 120 1500 200fJ 2")00 2ljl0 3090 150( 11'90 I. O~1/1~(I~ '~Flr.n 'iin!l: r-;S?' 1)110"i
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GALC. llBl\'T1!01\ I CS VI

qj.Guttulinn llro1.l1 r'ma. 0 0 11 0 0 0 0

%.G. rf!£:ina 0

97.UlI;ena + Fi8~urj.n;1 fIIPII. I' 0 0 0 0 0 0 0 •
98.Ampllicor,rna 8culiu'is

~19 .Nod osar in • DentaJina epp. 0 0 0 0 0 •
l on. Len ti cu 1inu sill'. • 0 0 0 0 0

101. PI! 8w1o£;lundul inh .p. 0 0

C.:~LC • 1lL.'ITI(U'IG' VII
IO'~.Triloculinu collin~i 0

lO).lldlioli,1 !!' PI'- 0 0

LO.!t.Hilssil illu .1'
I05.l'y r Co sarfli 0 0

• ')(1.1'. sp;>. 0

107 ,Sl'iro l?cH 1inn 8t'_ •
tOl'-o.Triloculi:lo h"nchitn •
i 09. CnrntlSi' i ru ep. •
11O.TriloClllin.1 $1';"
·11.~ii,iroloculi.nfl. cunaliculuta •
, 1~•. ~l b.gue 1oeu linu orlli thope tra • •

110:" I'>!li'· 0

.-\;}.\G0~JTIC U1::'VrIIONICS

14. ;1,..lIp'1' tj ;1:1 l'l po 0

J 'j .. Cera toltu 1 led :Il, hdueri •
1 li. C('~Ovo!l't in~l l\al.uhoica •

.;, I:L..'=-1..CEOL'~ I ilL.').JTHO~nCi - P'lHlITIVE

. 17. Rt,\1", phrr.:;Itf) id,. s Spa cr. H. incisli 0 •
lb.!!. rotun<latu • • •
t~.I'I.IlJJOdj "CU~ I,nl-ri • •
-:O.ILI i'lol'ht':, ~fl i1les ::!IP'? (coarH~ grninell) • •
'll .11. cf. I'(lupern • • •
2~.rt t ve v 1 0 j>III'ftgtai\I~ f,; f. 11. incisn •
-::'.:~. cf. H. l'uujll/"ra

~',. J" t "'> s i .,;WrI u:lgel.QN... ru;is • 0 0

,-
.1::L lI,. "l ,. 0 •

de"t1\ ~flflO '!l90 I,S5 '"0 ~n,;
/ 11'1.'LJ~ C mlALT I-~ EnCl..

5cm .. I
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- Diatribution of planktonic fauna A biostratigraphic zonation.

()
009018

Sheeta- 2-5 - Diatribution of calcareoua & arenaceoua benthonic foraminifera aa well

Sheet - 6 _ Statiatical data A environmental log. Diagnostic apeciea are given as

ALL DEPI'HS FROM DATtJ!oI + 31' M. S.l••

a" other f~. on sheet 5.
numbers A refer to sheets 1 _ 15.

BIOSTRATIGRAPHY KEY.
Zonule A + B Precent T • side wall core. at 33451 3450; 3700.

•Upper Zonule C 1 to 1780 fr- conventional core 1 at 25('11<,
Mioeene Zonule D 1780 to 2220 - .. .. .. 2 at 3050

Zonule E 2220 to 2504 • .. .. .. 3 at 3519

Lo'Wer Zonule F + G Preacnt r .. .. .. 10 at 3803

All other samples are rotary cuttinga 'With

cont"... plotted and depths aa labelled on

Hiocene Zonula H 1 to 3035

Oligocene Zonule I 3035 to13390

Zonule 1-2 13390 to 3500

Zonule J )GQO to 3600

Eocene Zonule K &/or pre-K )600 to }828

BASE OF FORAMINIFERAL SEQUENCE • 3828
• • 1 - 20 specimens

• over 20 specimens

entire

rig.
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~ -~ ~, ~ ~, -~ ~1_' ... ' T _4 -'-, -, -.
CILC. B:1o'THONIC'; I

'\'l. Gi hi ... i,lft .. r~ ell" nun¥t'T 1",nus • • 1 I I I I I I • ·
~1.C. vict")rien"i!" • • . •
1-4 0 •• nol'".I·1 i noirte!l 1"'\I'('r" :ll\brll • • • • • • I • ·
"~.Mrr"ri", nluoriu • • •
....r•• Cibidc!el" vortex • • • • • •
17.Glnbrlltel h !" (I. •
1.~. Jr"'::!' hie i,l e" hj""'riulie •
)o.Ci~id<1~ .. Inl-Atul,," · • I 1 I 1

'f". C. reful:;::en. ·
~ 1. 1)i .. ,."$10"11;,1 in~ ."itche11i •
4?f..:'P)if'i.lie .. th i ",'11 • • • • 1 I •
4-:;.';H.,r.riill /'\" r i"'" 1U~

. ·
"'" r; i. b i,. i,' f>'lI l"ubhfl j,li."l!eri · • • • • ·
l'~.,"·H''''~' 1 j'H,i,I",,. :',"Iu'olli:;"rn • I • · • • · •
,(,. ~i.,"IO..,i·, CIl" t "" 1 j". • · • · • • • •
'tl.CiIJidtlciot c~ rnnrul!: •
I,R.I',:.'!"'l;.l itl'li,<lell sllhzf'n I and 1':t\ • ·','l. ]"togal i n't' ~'Jl? • • ·
!)O.A .. trononion nll ... tr~ 1e • · ·
'51.DiHco-rbinell/l biconcn"'11'l; •
l')~.AlTIT!'flnil\ HotehnUf' •
5}.Heronflll"nill 1 ing\llntn • · •
51. ..\$Itro'lf)nion eentroplnx •
)).Ll'o:1idt'~ rcpuntl11!' ·
'i6. 'H ... rorbi s bnlcombensii"l •
'17.Ciuir;idll!i"l p~rrorl1tul'l. • • I •

,
~H.Digef)rbinellA bertheloti • · •
"l9.Gyroid ioo il\e~ Rp (eoml'ree", ..f1 ) •
i;n.ilo$,11 inn .p. •
61.3r-iri 11 ilia sp. •
fi'!. GYTnitt ioo il1u :tf'tl)c.noict'l .. •
(,1.,\ IltbHmi nil All Mtrnl if'nflis • •
(,1. •.\l1nl"l1t 1 inoitle.s vi trinMlt • •

ftepth 17" :?"'OO ~50t. ;0.;"1 1501 11'(~P

.'O~'L'u.; .\ 11 C D E , a I-I ? 1- J K ?
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CALC. HENTHONICS IX
6~.Pftrrel]ina imreratrix
G6.Blphiilium charmani
67.E~ atan..a
~.Notorotalia clathrate
69.N. cTlfS:!Iimuru.

CALC. JHNnfONICS III
70.C,\rpentarift rotal itormh

CALC. BE'NTHONICS IV
71.Cu8sirlulinQ la~Yi~ata

7'2.C. "subglobI'l811"

7j.Sph~.roidinn bulloidee
71t.Pullenia 'lurulralobus

75.~hrenb.rgina ~rr~tA

76.Pullcnia quin~uelobft

GALe. BENTHONICS IV

i7.Euuvigerinn ~ioz.n

78.Bri~nlina mAhocnuiea
79.Bulimina 8ub~rgi"ata

80.Dolivina robusta
81.Bri~alinft nobIle
82.Siphollviierinl'l. ap. aft S. aota.
83.Tritnrina brudyi
84.Brizulina apincecene
85.Euuvia:erinn zeaeu.m.inota
56.E. IMl.ta

87.Euuvi~.rino et. Uvi,erinn 8p.12
88.Siphouvigerina .p. ef. prob3seidea
A9.Loxoetomum ap.
90.Rectuvi,erina BP'
91.Globobuliminb ovata
9~.Buli=inella baaicoat&ta
9J.Bolivina annato~aa

" .... r'lrhalina I.lplllus
95.Siphouvicerina .p. et." pItbJ&

96.UviKerina ap.!3
Q7.Tritfirina ~pp.

9B.Doliyina ~p. c~. n. anaatomoao

99.An~1~generina ototorn
lOO.Uvigerino .0.12

•

• • •

•

• •

• •

• •
• • •

•

•

•
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C/\LC. nDmJONIC~ VI
101.Guttulintl. probletDl\ • • 0 • '0

1O~~Lagenfl spp. • 0 ... • • 0 I 0 10 I
1Dj. Lenticu1ina opp (omooth), ·. 0 0 • 0 • 0

·04.Plect~frondiculnria eo:nptll. • •
. 05.Nodo81\ritl + D~ntf\linu "pp. • • •
106.LingulinA. ~p. •
107.Si~oirlelh op. 0 •

CALC. llENTJIONICS VII
108. ;l'ril oell Una collind 0 . •
l09.Pyr lio spp. • 0

tl0.Massilinl' op. .. • • 0 0

l1LTriloclllinn brochi ta 0 • 0 0 0

112.Cornul!Ipirf\ 'p, • • 0

. '). mi liolirl" - • • •• 0 0

·lll.~\linqueloeulina ornithopf't.ra 0

, 1 ').1.{. torquayeonsil'l 0

It.JUGONITtC IlEN'I'IION I CS

tt6.Cerntobuliminu op. •
,

'17.Hississi!'pinn conc"lntriea 0 0 •
: 1R. Cerobe rtinn kak'\ltoiCfl •

AJtm.'~CEOUS JlEN1'llONIes - PRIMITIVE
11~.Arnmo~phneroirlina sphneroidinitormis ... • • 0 0 • 0

\ 20.HtI pI opbrugmoill e8 pnupfOrn 0 • 0 . 0

1~l.HI inden 0

122.H. rotunrltlta 0 0 .. 0 • 0 0

12j.H. op. c!. H. Inche. .. 0 • 0 • 0

121,.:1. .p. et. H. paupera • 0 0 0 0

125.Dhcl\lmDinll compre8~n ?
126.Ammodiscu8 sp; • 0 •
127.Alv~ophr8gmium sp. c!• H. paupera •
128.A. sp. H. rotundnta 0

129. Ba thysiphon • p. •

depth 1780 2~O 2501 101'; 1500 JR2R
ZO\1JLF. A 8 C D E F r- H 1-1 1-2 JK ?
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,\JU...".CE(\\j.J iJE\",.nO~Ir::s - COMPu;A
'O.T.':..htl:lril' !!In. r r. T. pllleUtIO!'T.'lr.1en • ,

. -1. T. COllirl1 • •
-". G" Ul' r~· i 'I:' ronv..'XIl • ••• • 0 0 •
·'.Tl,.'xtl,Jal·i;, !'lo \'. (nnrrn...·) 0 0

"i!,. r. ,1,l"wi,"arilll,1n ... • 0 0 • •
"11'";. T. ~p. r. r. T. vertehrflli", ..
"1(10 T. ahurevintu .. 0 • •
·;7.T. r i~ tit }IlSII 0 • 0 0 • • •
; .T. rur,o!"" .. •
·1fl.~!;'rtinolt.i .. l1n eO:-J:r.lni~ , . • 0 •
l!tl'}.Glu,·r~i'l·· h"Y"'0odl"'nsls •
1111. P~elllloC' lllvlll inn lJrully{lnC 0 • •
111::.fturreri,.11'1 "11. (cnnro=c) •
14"'.Cll \'ll1i:'oilIe~ victori"u",ii" • 0 0 0 0 0 •
'J.,!,.Jnrnthia bi f'on:ds • 0

1':'1oTritC'o\ia "'\l. 0

4(,.;. renol! 0"1\ r i..-, 00. •
·&7.Bolivinnl,~iq cllhensi .... •

FfrrO~'.o.\ I I I I I 0 • I •
EClII':On ~rI~"t.."'.; • 0 • • 0 0 0 0 0 • 0 0

SPONGE SPICl1.E:~ 0 0 • •
A\,Gl;x.....\n '~U·~HTZ. 0 0 loll ,
O:")TnDCO,S • 0 0 • •
!>IOLLI";CA • •
Pr.lITE
GI.IUCO~ITC o I
F;IEr.,.L rELI.r.TS

11,. p11l 17~1) ::!'If}O ~I"jnl ;en,! 'r;nn ~R""P

" R C 1\ J: F r. '1 1_1 T_':' .1 ,. •
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Sheet 1

5

- Distriuution of planktonic fauna & biostratigraphic zonation

- Distribution of calcareons & -arenaceous benthonic foraminifera + other fauna on sheet - I••

STATISTIC"L <lata & environmental log. Diagnostic species are given as species numbers & refer to sheets 1-4

,tLL nBPTIlS A.a.1'; FIUlH DATUHH of . +31' M.S.L.

" .-,",

BIOSTHATIGrw'IlY KEY to symbols on distribution sheets.

Pliocene

Upper

Miocene

lower

Miocen..

upper
Eocene

- Xonule;\ present
- Zonule D present
- Zonule C 1500 - 2040
-Zonule D ~040 ~43C

- Zonule B 2430 ~610

- Zonule F 2610 - 2900
- Zonule G 2900 - 33567
- Zonule H 33567- 3700
- ZonuleI-l~700 - 4000
- ZonuleI-2 4000_ 4300
- ZonuleJ-l 4300-~4516

- Zonul.,J-2 7 7
- Zonule K 4516 - 4654
- K or pre-K

T a side wall cores at:-3356; 4G5~ 4731; 4794; 4917 & 5085 (~.F.F.t
SliS do. £>:>'83 (N.F'. F.)

~' • conventional core _ 1 samples at 100~ & 10?6.
• - conventional core - '2 samples at 3501 & 1528.

= conventional core - 3 samples at 3999 & 401~.

1jI~ - conventional core - 4 samplerl every 2" from 4516 - 4519.,S = conventional core - 5 ; .sampled livery 2" from 5009 - 5016.

Other samples are rotary cuttings with entir" cont"nt rlott",l.

N.F.F. = No forams. fonnel.
• a 1 - 20 specimens

- ,. ~O sp!cimens.

BASB of FORA}l. SE'IUr;.>;CB = 5175'
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l>L.·~Nl\1'()\;lr...:.)

1.Glouul'oti.l.lu ir.1j'eri ·.. · · • •
-:!.G. llli"tlllnidu ·.. · · · ·"\. G. n:"'~sa ·.. · · · • • • · · ·
"oGlolli:,!;f'riJl<t ul'ertura II1 I I I 11 I I • • I I I I · I I I I I I
I).G. ....oo\li I I I I I I I I I I • • I I I I • I I I I I I
(I. GI ,)lJOl'otlll lu uCt)~tael\sis • · • ..
7.G. I:li07ell · ·. · ·. • . • • •
~.(;. lllayeri lJuri.saensis • · · ·.. · · ·'J.G. f'J~hi .' · ·lO.llrll"liIlH \11) i y~ ['sa • · • •
11.Gl(lui~~rinn ci:leroen... is • . · • · • ·
1 '~.til<)j,i~erinoide8 trilol.lu8 (elongute morpho type) ·11. G. b1 f):~'~ roslt~ circlllnris ·.
1'I. G. j!lo:nl"'J'OSHS curVHS ·.. · · ·15. G. bislJhericu& ·. • • • · 11""'.

"10.G. rvtJerus • · -·. • • '0

17.G trilobuA ·. · • · I I I I I ,
1 tie G1 0IJoro tu 1la couica ·. · • •

'"19. Gl ouoyu,ulrina jlehiscel18 ·. · • • • u

'~O.Gl oborot.1.lia r:enH)'<l i i praemennrdii . • · · p.
;..>

21.G. 01'1':101 cnntinuosa • . • . .
I ~",-:'~".Glohi~erinH .... oolli connecta • •

23.G. euapertura

I
• • · · • • -

~24 .Globorota I iu opimu opima • • · · · I
0>

r::2J.G. extnns

I
· • • •

I
I

2(J. Guer.:be 1 i tra et....vella~.!I · · • • ~

0:n. G1old gerina tri loeuluri!l I I
:-!b. Chi 1ol,ruemue 1 inn cuuellsi.!l • • '":"!9.Gl<l!.Jorotuliu tes turut;osn • · I ~
30. G10 llil/.e rilW umpliapertura. · I
}1.G. angiopOTQides I
32.G. linnnerta

• I I •

d~pt.h 1lOOI "'''d,;' ..., ... " "I r ,..,r1"l" -; i56 I 1700 4000 'i10n 1,'';16 (,~lf
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<:ALe. llt..'ffilO~lCS _ I
,.,. Cl hie idu 0t>UCUlt

YloC. refulL;~n"

X;.'\strononion !lp_ ,CJt.rter

36.Cibicillu su~hL.idin"eri

j7.C. v~rtcx to~ A
38.C. tbinra

YJ.C. paeu.flotln&:erianlJ~

~O.D)·ocibicjrt.s biaertalia

!Il.~'mi('n victoriense
It<?.Anot:1alinoidea Wtcro~lllbrl'l

43.CiLieid~. novo7cnlsocliea
4't. Gyroill iooide. au!ntalllnd tell
115.Anocnl iooides IJrocollitera

46.Astrotlonion o.u~tTule

47.A. centrol,lll;'(

48. Ci bicidcs pertori! tU8

~9.C. vortex tbrm B
50.Siphoninn auetrulia

)l.Reronnllenin liniUlHta
52.lwlllll ina scoros
51.J::ponidea repan'ltls

~jll.hfirreTin l1lt\oriu

'>5.Gyroidinoidu 81l (compressed)
56.G. 7ealunrlicQ
57.CilJicidee brevorl\lis

'j6.AlubilUlinll tenu iOliTl:ina tn

59 .Anooal inoidea vi tranOlln
60.Ci)'l"oidinoil1u sp. no\o.

CALe. BD'TlIONICS -II
61.BlphicliUJ:I crl1uutuo
1)2.I.:. I-'seUdonooo8uc
6J.B. clutpmani
6'1.!iptoroUllh cluthrnta
65.I.:lphidinr.l urenea
66.~oturotalia crae~imura

67.S. hovchini

BASS-3\

/

depth
lUh1JLE A? H?

l~OO
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2040

G

~Vi6,
I
I

1700

11 r.OCt-:\T

/... 5cm
./



\

)

)

BASS-3

CALC. Dl:.."iIlO~IC:; III
GK.Curr~l1tl riLl roi,.l!.lifor:r.is

.C.<\1£. DlMliONIC.";) rv
&9.Sp!llleroiJinn bulloidcs
70• .l::hrenb~rgilln serrut.a
71.Coflsidnl inn Apr.

7~.J>ulleni... 81'P'
c.lLC. UDmfOSle> v

71.J::.\luvi,.rintL 7..acwninutu

74.llo1ivinitu parvucarlnatn
i5.Urizulino wnhoenuica
7G.Llluvi:.erinll 81" ct. 1::. mi07,en
77.~;irh(,lllvi,erinn 8)'. aft. S. Rotell
7M.LoxostoClu:l lip.

7?llri'Zaliuu ",pinescena
l:IO.IJ. noulh

el.Doliviail stl. cC. U. antl.stOIU066

R~.llectuvigerino. $1"

BJ.Siphouvigninn sp. S. plebjb

8!t.nectuvi,el·inu rerellsi.s
U:J.TdCatina 1111'

86.~Uvi.erinb ap.12"
87.Uolivinn robuetu - H. ana8tomou.

HB.Siphouvigerina JlToboacirleu
8Sl.l=..uuvigerinll "p. er. E. pick!

90.rri!urinu brndyi
91. Bolivinll lapsus

9~.Cuuvi~erinu mnynei
9j.An%lo&!'n~Tilla oV)tara
9~.~UYi~erlna sp.tj"

95.Dolivinn Qnusto~o8~

96.B pontis

c.lLC. B"'TIlO~Ie> VI
97.Guttulin~ Me~uen8ie

9M.G. Tei;i:w
99.Lenticulim.l "pp. smooth

1ne. noflosnril1s

..

•

•

)

I •

....

. . .
•

)
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of 5 sheeb
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! ~ ~ ~ ~ ~ ~ ~ ~T""~
CALe. BlM'!lONICS - VII

I01.mi 1ialids • I I I I I I I I I 1 , I
I02.rrilocul iml coIl in8i · · ·
! 03. (~U inque loeul ina ornithor'f'tra • •
lO.... ~ll\s~nl toa sin;;:htoni • · · · · •
\n.\GONITIC BK\rrJfONII;:>

Not pre'lent

ARl...'"'C1:0U~ ru:."lTHONIQ, - FRDUTlVI::
l05.Ammosl,hueroitl ina 8phb.... roid iuiformi l:I I • · · • · · •
106.A.ru:nod isculI rarri · •
t 07.Huplophrug.r.o ifleliJ ·V· cf. U.incilHI. + AvelophraL."UI.iw:t cr. 11. incisa below 4600' • • • • • • • I. • ••
lOR.H r'Jtundbta · · •
'09.11. .p. e!. 11. puupera • AvelophrllgL'lium cf. paupertl be 1ov 'IGOO' • • • • .. • ..
1l0.H. e!'. ( cot1.r~e grained) •
111.11uthyAiphon nni:leselinen8il:l I

AIlENACEOUS B.E.."'TJIOSI<:::> - CO!il'L.EX
112.GaUllyrina heY"'ooden8i.

, • • · • • • • ·
111.Textulllria "I'. cr. T. pSf!udograC'len • . · · · · ·.
111t.T. filn.ulol'B. • ·115. Gaudryina convexa • · · · I· o. • • • ,
116.CllivuliDoidee victorienais • · ·
117~HurtiDottiella bo"'·chini · • · • •
118~ Textulurin semicnrinnt&. • · •
119 ~Pfleufloclavul inn ruclia · • · • •
120. Tex tuluria ~p. cf. ae.gittula • • • • • •
121.Eggerelh. brnrlyi • • · •
122.Tutulnrin ape cf. eonica • · · • •
123.Bolivinopaia cuben.is • · •
l!~.Siphotextularia finlnyi •
125.Hneualerella ? ap. • ·

BIIYO'L.a.\ 1 , 1 I I I 111 1 I I I I· II I I I 1 1 I · · • · • • .. • ·
ECHIXOID SPL'ID; • • • · · · · • •• · • • ·
Gl.<UCONITE • . I' • • • · ·
ANG. ~UAnrZ · • I 11

PYHlTE • • • · •
PyaITE TUllES. , o I •
depth 1500 2040 2410 ~6Il :?900 1156\ 1700 4000 "00 4516 65'_

o· ?D C n E F G : It 1-1 I-I J K rOCJXF..rt

5cm
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Sheet - 1

Sheets- 2-4

Sheet - 5

_ distribution of planktonic fauna & biostratigraphic zonation.

_ distribution of calcareous & arenaceous benthonic species as well as other fauna.

statistical data & environmental log. Diagnostic species are given as nlunbers & refer to sheets 1 - 4.

DIOSTMTIGHAPHY

ALL DEPTHS Mill FIlOH DATUM of + H.S.L.

KEY to symbold on distribution sheets.

Pliocene Zonule A ? - 1090 T nside wall corllS at 865; 960; 1090; 1205; 1325(N.F.F.); 1450;

Hiddle Zonule B 1090 - ? 15(16 ; 1739; 1804 ; 1920; 1101,0 ; 2137; 2200; 2298; 2420; 2557;

Zonule C ?
,/

2561, ; 2652; 2798; ?882; 3150; 3300; 31'90 ; 3510; 3600; 3700;

~liocene Zonule D ? - 1450 3926; 4020; 4120;.4220; 4359 (N.F.F.),
1

Zonule E 1450 ? •• conventional .. core-l; samples at 297); 2989; 2998 p, ,e')2.

Lower Zonule t' ? ~= conventional core-2; samples at ,801 & 3815.
. ,

(N.F.F.)
Hiocene Zonule G ? - 2040 111= conventional core-3; samples at 4.277

Zonul.C H 20ltO - 2652 An conventional core-lt; samples at 4291; 4299 & 4,05 ( all N.F.F.).

Oligocene ZONULE I 2652 - 2882 N.F.F.::lI No foramimifera found.

1-.. ?21152 - 2798 • = 1 - 20 specimens

I-~ 27\18 - 2882 1= >20 specimens.

Zonule J 2882 - 3002

Upper Zonule I( 3002 - 3300

Eocene Zonule K
&/or preK 3300 - 1,220

DASEof FOIlAN. SEQUENCE = 1.220

,
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CORMORANT 1
~ TT;----:rl T TT~T TT T~1T --;

T r~T T i-:rt T ,H T"

PLANKTONICS I I1.Globorotalia miocenica ?
2.Globigerina bulloides · 1 • I 1 1 I I 1
3oG.aperture · I . I I 1 I · I 11 I •
4.Clobigerinoides trilobus · • .. · ·5.0rbulina universa · •
6.Globorotalia inflata 7

I7.C.acostaensis · 'Q
8.G.sp ef C.mayeri • ...
9.Cloboquadrina dehiscens I .... I ..

lO.Clobigcrinella aequilateralis .. • . •
11.Globigerinoides ruber • · • ....

"12.Globorotalia mayer! ? · 1 . ~

13.Globigerina wood! I I ~
c:..

14.G.praebullolde~ 1 I I I • . ILl

'"15.Globorot31in opima continuosa •

I '"16.G.extans · ~17.G.opima · ,
~18.Clobigcrina eu~pertura I ~ ~19.G.trilocularis · I 't.

20.Guembl1itria stavens!s I '"''"21.Clobigerina angiporoides I ~
22.G.linaperta • -•23.G.ampli~pertura • U.

'"~
Cl

q.,r~ 110ft 'toN lOt,O l.Ul ~3OC

ZONVLCj A 0. '.D f.F.lT H ~-I -tr ~ tOC"tll

\
I
I

!

r 5cm

f,



,
I

/

)

CORMORANT-1

/ . '.

Sheet 2 of S

) 09033

1

"

CALC.8ENTHONICS I

24.Cibicides pseudoungerianus • • I 0 I • I I • I • I I' I • 0 • • •
25.C.refulgens . 0 0 0 0 o 0 " • I •
2b.Cyroidinoides suh%elandica 0 • .
27.0yocibicides biserialis • 0 • 0 •
28.Heronallenls lingulata

.
• 0 •

29.Discorbinella bertheloti • 0 • • • . • •
30.Baggina phillippinensis · •
31.Cibicides lobatuLus I 0 I • 0

32.C.cygnorum • I I I

33.C. thiara. I I I I
34.Anomalinoides macraglab~a I • I • •• • .. • • I • • •
35.Rosalina bradyi • • •
36.ALabamina tenuimarglnata · •
37.Siphonina ~ustralis • · 0 • • 0 I . I
18.Discoanomalina mitchelLi ·39.Karrcria maorte .
40.Anomalinoides pracotl tgera 0 • 0

41.Astrononlon australe
.

0 0 •
42.Spirillina sp. .. 0 •
43.G labra te 11a 'p. 0 •
44.Cibicides perforatus I I
45.Dlscorbinella complanata •
46.Gyroidinoides sp (compressed) •

CALC.8ENTHONlCS II

47.Elphldlum chapmanl I I •
48.Parrell1na imperatrix I • •
49. Notorota lia cIa thra ta , • · • I . I •
SO.Elphidium aranea • • ·Sl.NotorotaLia crassimura • I
CALC.BENTHONlCS III

Not present

.
. tlel'Th ! tOrO I~ 2.o~o 26Si! 33W 'ti.UJ

ZONvt..£J It 13&1 D f f, f7 H ~'I .. :r K EO(J#~

5cm
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CALCoBENTHONICS IV
S2.Cassidulina 'subglobosa' , , " .. , , ,
53.C.laevigata ,
54.Sphaeroidina bulloides , • • , • , , • ,
5S.Pullen!s bulloides , , ,
56.P.quinqueloba , •

CALC0 BENTHONICS V
57.Bulimina marginata
SB.Euuvigerina mata ,
59.Bolivina robusta 0 •• , • ,
60 ..Brizalina nobili~ 0 , , •
61.B.mahoenuica , , ,
62.Buliminella basicostata • •
63. Trifarina bradyi • , , 0 , ,
M.Bolivina sp cC B.anastomosa 0 0 •
65.Bolivinella folium •
66.Euuvigerina 'p cC E.miozea

67.Anglogenerina ototara ,
6B.Siphauvigerina canariensis • 0

CALC.8ENTHONICS VI
69.Guttutina problema . , , • 0 .. . • , , •
70.L.:lgena 'po • , , o I , 0 • , •
71.Lenticulin3 calcar

72.Lo spp .m o .. • 0 , 0 ,
73.Marginulina .p. 0 • • •

I 74.Amphicoryna scalaris ,
75.Nodosaria .p. 0 0 •
76.Clandulina .po

CALCoBENTHONICS VII
77.Massilina 'po 0 •
78.Spiroloculina 'po • • ,

I
79.H.ilioLids , • • I 0 , • ,
80.Triloculina brochita • 0 •

j 81.Pyrgo 'po • 0 •
1
I

I .Iq' !ICfC IIjI:O J.O ~bfO s ""UO

'lO/vULtS BC-D (r -I -t.:r (YE

I·
Scm
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BEllI Il\lN ICp:,-'"S1!IPL! 1.. _--- - - nO __ I
3~ACco,ph. roldln. 'Ph~.rOI4Inlfo~i' I • • ,. • • .. • •
F.hGCalobl1" sp.! i- •
T.R.plophr ~ld., sp 4f H. p.up.r~ .. • • I
! ..MabdabD na 8p.. I ; •

/&. rr:--i"p-i H. - inch." I' • • • . •
'.h.~ 'io't:U$ t.is • • •

1.liUiyiolp an Ip.. B • I
2.AdDOdlae s. ~.t'r! .. • • •
l .. Haplophr ~ide. :!lip qaarse • •
AliWClll1l 1l"£JlTHONla :~ i:IiNPW
,. tutuli.r

,
A .sp. ~ I •

5.T; tl.tU1t' i •
6.T~ sei:nic..t. inata f • •
7~T; ~p cl ,T.abbreviat~ • ..
.nua:rYI~ 'c-onT4i" .. • •

9~~rtinot(lelll communis • •
·OO.IUerel ~a :!lip (coarse)
Ul.T.xtul.~I. rugo,. •
02.Trit.k1~ ,p. ..
~.~rixruI.~f.· conic; •
Q~.eqllvl~~psi8 cubens.s •
O~~~lphbtt~tulat'la 8W'~.na

&. T.xtul.~ia 'P (coaI~e) • •
I _.-._.- _.._-
I Echinolcla • • • • • • • •• '. • •I Bryozo. ~

I• .. • • • i • • • •
j O.strac.ods • • • • • • • • • !. •

Sponge ~piclJles • • •

I !U4.<4 . I • • I • • I • • • •
,\ni-uht Quarh • III 11 I • • • I!

1 Clauconite • ! • • • • I I • •

1

Pyrtte • ... ; . •
Faecal p(!llet3 • •

it f r~ 11P'fO IfI./J& f. 09<J f.6 i. .Jy fUi)

Zoll()1$ fj(, 0 f r &- H -/ --,!J K fOC£NE
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Sheet - 1
::;h.~ts - 2_1.

:3h~ .. t - 5

- ,listrihution of planktonic fauna & biostratigraphic zonation.

- distribution of calcar~ous & ar~nac~ous b~nthonic sp~ci~s as ",~ll ;'S other fauDa (se. sh~~t 4)

::;tatistical data & ~nvironmental log. Diagnostic sp~cies ar~ giv~n Rs numb~rs ~ ref~r to sh~~ts 1 - 4.

ALL DEPTHS ARE FllOH D,\TU}<! of • \oo'H.S.L.

BIO::;Trl.'TIG!:"l'H¥

Plioc~ne - Zonule A 890 - ?

Zonule D ? present

Upper ~onule C

Hioee"e Zonul~ j)

Zonule E

Oligocene

•

lC~Y to symbols on distribution sh~~ts.

T = side wall eor~s at 890; 910; 1050; 1180; 1410; 1510;
1700; lROO; 19~0; ~100; ?~30; 2290; ~400;?5'3; ,ODD;
.100; ,nOO; 4050; 4}00; 4604; 4840; 4856;4893 (N.F.F.);
5006; 51~0; 5~OH; 5310; 5370; 5748; 5750;5764 (~.F.F.).

• = conv~ntional cor~-1 sam~l~s at 500? & 5612.

Other sampl~s "r~ rotary cuttings with ~ntire content plotted.

S.P.F. No forums found.

• = 1 - 20 specim~ns'

= >?O specimens

575'.)

? - 1920

1920 - 2~0

2290 - 2600

Zonule F 2600 - ?

Zou~le G? 3300

Zonule H 3300 - 4050

ZOnul~ I 4050 -?5006
1-1 1,050 - ?
1-2 pr~sent

"onule J only definite
at 5006•.
present at 5006

?
- 5204
- 5750

J-1
J-2

lIonule K?5120
Zonule K 5204

&/or pre-I{
F01Wl. SI::\lUENCC

Low~r

Hiocene

Upp~r

.Bocene

•
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I I "
PIANKTONI c::;

1.Globi,erina apertura I I I I I I • I I I I I • • • •
2.Globorotulin muyeri • I :1 •
3.Globi~erinoides trilobu8 • • • • I •
4.Globorotnlia barisunensis • •• •
5.G. menurrlii •
6.G. bulloides I • I • • •
7.0rbulinR universa • •
8.Globigerina voodi • I I • • I I I I • I •••
9.0rbulina Buturalis • •

lO.Globigerina ciperoensis I • •
11.Globigerinoides glomerosus glomerosus 0

• • If\· l'-
12.G. glomero8u8 curvn • If\

1·3.Globorotalia peripheroronda • • •
1I,. Globo1luacfr i n8 d~hi8cens • • • • • ..,
15.Globig~rinoide8 bisphericU8 • • u

16.GlobllTotalia continuoa8 • • ~
0-

17.Globigerina woodi connects I • I • • • ..,
<f)

18.G. pruebulloideR • ..:l
19.G. eU1\per tura I • ca
::!O.Globorotnlia opiI!'l.:l opimu • ~
21.Globigerina angiopOTQides

~

• ;S
22.G. linaperta • :>;

;

23.G. 8ulplinperturn • ~

J
1i;

SIIAPI> ANALYSIS ..
0

globigerinid -turborotalid '"- - '"globoid ~
carinate -

..

depth 1920 2.2<j( '!6GO jjOO ~05 5006: 51 0 5208
'lONULI> A ;; C D E 1" - G li I I 7 ....Jt-l K r.OCT~C

5cm

• J-l at 5006 only
top K at 5120
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~ 71 TT~ T TT~T ~ r~ ~T r~ ~ ~T IT T T T T "TT" TTTT _T

CALC. lllMlIOSIe>; I

~4.C:'bicill~g \,e.eultocn;::t<riun·Js · I I I I • I I I • • I
~5.£Jlonide8 rel'undue • • • •
~(j.Ciuicide6 Tf"!ulgf:ns • · • •
~!7. G] aura h: 11 ,I .,eu18l1fiica •
~H ••Ua1.Hl.ll:tiT1n ten inmlL r·gilli.d,'l • • •
~'9.AnOl:llll inoi<1el'l mHcragloot'& • I • • • I • • • • • • • •
30.Discorbis bulcomhenAi8 • •
31.Astrononion sI'. Corter • • • • · •
3~.Di8counowu 1 i ua roitchelli •
J3.Cibicide5 eyg.nuTUrtl •
)'I.C. thiuTU •
3).C. 8ubh.\id ioge ri •
jti.h81·reria ;n.lorln • •
37.CilJicitles lubatulu8 · • I I I I • • • I I I I
3B.::iiphoninu nustrulis • • • • • • I
39.Gavelinorsis lobatulu8 • •
~O.Discorbinelln certheloti • • •
41.Cibicidea jlerforn tu9 I I I I I I I I I III I I I I I I •
4~.C. victoriensis • •
I. 3.A8 trenon ion centropllUr: • • • •
4)l.Discorilinellu IJiconcavu8 •
t",5.As tranon ion tu~ntaniensi8 • •
4G.Anomalinoides procollig~ra •
47.CibicideR yortex •

(;,;.I,c • Bf.."'TIIOSICS JJ
4H.l:;lphicliu:n chuplU8ni · I I • • • •
49.E. crassntlL'l1 I I I

50. i'arre 1i n.\ iU:l'eratrix · •
51.Notorot'.llia cl:lthr"ta - I I I• • • • • I
5'~. '\. sI'. cr. N. biconvexa •
:)1.1::1 philli'lJI\ p8eu.loinfh,tum •
5!I.Nntorola 1 ia crn~ftimuril • I I I

depth 1920 ~290 ~6on T10r '.0;:0 ~O~~.5 ~ ;:,?(l~

t.ONUl..E A B C D E F _ G H I ? ? .T11. k E"C; f:\JP.

5cm
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c.<LC. IlEJ,'TlIONI c:; III
55.0p~ul ina victorieneis • • •
j6.Amphistegina lessonii • • • • 1 1 •
57.Planodiscu8 irregularis •
5S.Carpentaria rotaliformis • 1 • • 1 I •
59.Gypsin. ~lobuluB •

Ci\LC • m21TlllCS IV
60.Florilu8 parri • •
61.Pullenia 4.uar!ralobu8 • •
6~.:S!,ha roidina bulloides • • • • • •
63.Pullenia bulloides • •
6 ',.Globocussidulinu prod'.1cta •
65.Casaidulina 8ubilobosa • ·1 •
66.Ehr~bergina serrata •

CALC. 1lt2mlONICS V

67.Bolivina robustn • • • • • • .
68.BuliOli08 ecmia:arg:inata •
69.Dolivinita qUPl!rilntera •
70.huuvi~~riua WiOZCR •
71.Brizalina spine scene? ••
72.huuvigerina mata • •
73.Dri zal ina n,obI ia •
74.. Tri!urina brau;y i •
75.Siphouvigerina proboscides. •
76.Bolivina zedirecta • • •

CALC. BE.'.'TIlOJ-;IC::; VI
n. LaC8nn "PP. • • I • • I I • I • •
78.Glandulinn Sp. •
79.Guttulina sp. • • •
80.A..t.1phicoryna !lcalaris •
81.LenticuliDB 3pP. • • • •
82.DentWal in:l spp. •

d8pth 1920 2290 260 3300 405 500151 ho 5208
A B C D E F - G H I ? G J..1 K EOCrnr:

5cm



CALC. Uf:\"TllONICS vu
a1.(luinqueloculina ct. Q. auberiuna

84.Cornuloculina ape
85.miliolids spp.
86.Triloculina collinei
87.5pirol('culinn ~p.

88. Qui"que Ioc:ulina orn! thopetra

APJ\GONITIC UBNTIfONICS
89.Heronullenia ho.... itti
90.H. Inevi"
91. ?Cerobertina sp.

Aru::,.'l.\CLOUS B~"Tl!OSlC::; - rIlIHI1'IVE
92.A:mloephaeroid ion npliaeroi'!in i fo1'[IIi8

9J.HRplophrl.i~oides ct. pauperata

94.1!. cf. incisll

91) ._~r.I;:odi!:cu."l l"lrri
96.Haplojlhra""noilles spo (v. course - modern Giprll'l. Ll.lkes sp.)
97.A.lvellll.o"hr.... ~lltilU;l cf. !I. pl\upernta (trnneitionul .... ith 91)
98.A. <:!. H. iocil'll\ (trunsitiontll with 94)

9').1lv.thysil,hon 8p.A

100.D. ungleseuenllis
lOl.IlnplophrhgI11oilles rGtun,I"tll (1 fine gr. variant of 96)

Allliit\.CEllUS BJ:NrIlOSIG - COHPLU

•
" "

.. •
500 151 0 5208

? ? J'1 k EOCENF:

f
l

)

'\

1
I
I PELICAN-l
I i
~

l02.Texbluriu eo.gittuln

10}.T. SI!' cf. T. rseudoGro.rnen

104.T. aeroicarinatn

lQG.Egberella sp.
10&.Clu\"'Ulinn vic~urieMi!

107.T. !istulo8u

108.Gaudryina convexn
109.G. hey....ooden~lis

110.tlorothia sp.

llRYOZOA

ECIIINOIl> ~prNJ}}

ANGUIAIl ~UAIlTZ

SPOl\GE ~PlCUJ.si

OSTlt,.\CODl:})

GL\UCO~ITL

ITnITE

depth

ZONULE

5cm
--I

A B

•

•

•

19 ,'"
C

•

)

•

F _ G
1100

R

•

4050

I

•

)

•

. '.

09041
I
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