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" ABSTRACT

A cqntin@ons sﬁcceséion_éf fifteén‘planktonic
fofaminiferal’zdnes.ié propéseaifor Mi@dleyEocene to
M;o?ene sedimgnts.in S?ch.Auatralia. With some sliéht
modification the~zonai'scheme_is closely identified

: with a similar sﬁccessidn in New Zealand, 1Two alter-

native zones are useful for the ‘Oligocene in areas of

-

restricted sedimentat;bn.

INTRODUCTION

In southern Australia the establishment of
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foraminiferal Zones to satiefy the - requirements ‘of more"

',Le

'i_precise biostratigraphy, particularly 1n subsurface

RS stratigraphic studies. has been limited by several

factors, - Informal and semevhat general zonal schemes
(carter, l96h;'"ﬁade;'l96h) have been basea‘oﬁ‘a;scong
ttinuous coaetal sections mainly in. Victoria and in the
,St. Vincent Basin of South Anstralia tetween which
.there are some differences in facies. Secondly,,the-
foraminiferal_assemblages used te define. the faunal
enite or zones have been recorded in relatively broad
terme of the more important and;appagently restricted
.eenthgnic.and}planktonic;forms,w Thirdly, the present
writers, working mainly on subsurface sections, are
han@;eapped by the disadvantages of rotary or percu=-
esion]ggill cuttings, with only %pbrad;cléontrol frem
-drili-cotés*d; Surfaeefséétidng.

; :ffevioue:zonai~schemes'heve_broved inadequate
;fof etrueteiai ;nterp?etet;pﬁei;ithih énd.between reck

stratigraphic units in South Australia connected with



///Abasin studies in both petroleum exploration and‘hydro-
_geology. Using basins with differing environments, on
the one handﬂthe Gamb1er Embayment of the Otway Basin,

N and on the other the St, Vincent and Murray Basins, ve
\Téroﬁosg‘a Zonation of planktonic foraminifeva which is
capable of local modification £4; §é&iﬁéﬁt§.gé‘op;ﬁ-séa

origin and those of a closed or restricted basin,

The zona} sequengg_pgrmits{cloée cofrelatipn
with the suqcegsioé of séngs eetabiishedjin New Zealand
by Jenkins (i965, 1966). The gecd@ntttopwofﬂmany of
the speéies_déscripéd_iqtNgw:Zpa;gnq §§ V§1}§9§«§,nFmﬁf
- ber of‘_ tl_ho:sg_;;ecorc;gd..from east, Af'rica(Eames_qﬁ/ al,,
l962’-hﬁe,been,aq 1mgo;§ant_st1mu1§slip]g@&gpeipg
?ertia;y corrplét;on not iny;pgtwegn,Austra}ig,and Keq‘“
iealand; but‘gisq:with fr;nidad‘§p¢ egatxéfniég,

The unique Tertiary geological record in New

Zealand (Hornibrook, 1965) and the general similarity



of.climatic conditions"bétﬁééj Aﬁéirﬁlfé.éhdANew
Zealand, renders s;ratigraphic correlation d;thiq the
iJAus%ialaéian region anfimberativé initial step in
Jiﬁférregiénalléofrelation towards the ultimate aim of
relating both the.New_Zealand and the Australian
séquénces to the Europea:éTertiary.‘ Recent‘ébntrihuf.A.
'”tions to. this obJeéfiv; have been made by . Jenkins" )
(1966) naing homotaxial datum planes of planktonic
foraminit’ex'a and Ludbrook (1967) with a rock correlas=
-tion chart based on planktonic foraminiferal ranges and
palynological daqg.f4 |
%I‘he lack -of un‘ifd'rmity in -foréﬁ;lniferal gona~ .
tion and tﬁe confu31bn.gflp1anktonié gﬁnaI échemes~1nM
which the same Qémés'érgluéed for diffe;ent:zones haé?A
" been notgd'(wadé;“f96h; ;Hdtnibiook, l967)5 Our’stqn;
¥ 19§ bave convineed us however tpat'io§al moaifieationé
ofxzéﬁéé?ére an 1ﬂ§vifabi;Aéonsequence,of.the slight

t'i'

disorepancies 1n stratigraphic ranges of some plankton-

.4

- de species. “In the 1nterests of unifbrm&ty, 'we have

revised some of the nomenclature used'by Carter (1964)



and.Wade (1964). to conform vith Jenkins's zones in New 1
: ‘.Zealand. |

The Tartuoup.end Lacepede Fofmetiens:toxohich ?
reference'ts made are being deseribed in a joint publi-

wcation on the Otway Basin by the Geological Surveys of

South Auetralia

'FORAMINIFERAL ZONES IN THE GAMBIER EMBAYMENT OF THE

OTWAY BASIN

The Gambiér-Embayment,is‘an ereaief Cretaceocus .
and Tertiary sedimentation at the vestetn end of the
Otway Basin 1n uhich an almost complete subsurface

.eequence,of‘Paleocene.to-Miocene eedimente occurs.btbo- .
ing to lack of aéformziéidnﬁand almost ‘fiéné euifec'e |
topography very little of the sequence 18 exposed.'

"Paralic conditions prevailed durtng the Paleocene,

particﬁlerly‘on the:margins. and planktonic foraminifeéa :

are not abundant,'bnt from the Upper Eocene to the Looenvr.~



Miocene sedimentation 1nAan‘Qpenfsea,enjirbhment'appears;<
‘to have been contihuousvin.the-southern part of‘the.em;

: bayment. the sediments ‘being dominated by bryozoal lime='

'<‘stones which yield abundant planktonic foraminifera where

;qtagenesis and reqrystallizati@q,are not too advanced,

¢

| s
b DpEenn T Lo T :
Hosom o Paleoceme . . .. o : f
. ‘
? I

No local éonﬁlsgame has been applied to
Paieoceng_units. ‘In contrast to the eastern part of the
Otvay Basin'vhetévniddle and Upper Pq;eéggne planktonic
faunas occur, thelBahgaLlQh'and‘Dartmpolebtmations of
the Gambier Emba&ment.cb@sist g§spébf1§e1y of oolitic
gfit}and‘carionécebhs silts vithﬁggglaﬁmiﬁa!. These are

stratigraphic'equivalents!of the Pebble Point Formation -

carrying Globorptalia chig ni Parr correlated with the

}Trinidad and Tethygn,Gléborota;ia pusilla pusilla = G,
angulata Zone, and the Dilwyn Clay containing

Globorotalia pseudomenardii Bolli and abundant associat-



ed forms permitting correlation with the upper part of
‘ the G, psoudomenardii subzome of the G, velascoensis
Zone (McGowran,.1965),
No i;over Eocene sediments are known to occur
-4n the sequence, |

v

Middle d@nd Upper Eocene :'Zone‘s‘ '

 Globorotalie australiformis Zone, The q
Burrungule Member of the Tartwaup ﬁf}o‘matipn comprising
thé upper part of. the Knight Group'-lis a highly gafbon‘ac-‘- |
cous and micaceous clay an silt eohi;ams.ng"an imﬁové}-
sshed fauna of very small’ planktontc foraminifora
dominated by Globbrotalié"" australifo“xlxnis Joikins in
assbéi&tion with Globanomalina z_n__ig_x;é_ (Cole),; ‘ZZEE. _'cproi:a-
10"‘1‘d§s collactea (FPinlay) nand, rareiy', a.-Sp;cies. of =
Guehbelitr:la closé to Q. .Solumbiana ,Hoﬁe. Globigerina :
higginsi Bolli, G. angiporoides minima Jenkins and
mrﬁorbta; ia sp inuloinflats Bandy, This assemblage

occurs in the lower Porangan of New Zealand, in the low=-



_er part of Jenkins's (1965) Psoudogloboguadrina primitiva
.Zone, ‘ "
| “In, vi’e’w,.of;.'the: absence 'ot"_g.j gm . x'ni.'tiv& (Finlayi
froxe the assemblege and the overal]; difference :ln faunal
""éOtﬂbbéit‘j,en'tfi-or?"_tlzrjatf'of‘_' the"yo’_u.qé'exf: P, pri tiva Zone,
-;.we-f,q'qgside‘_g;%.1__1; pz_-efereb;e to d;st;pgﬁish":the '_q.' eustrau-@
fomis ‘Zonie fmm the .P, grimiti Zone. It 1s"~'a_ tq'{:ei .

range .zone’ :l.n South Austr&lia. S e |

seudogloboguadrga 2 Mti Zone. Tli:l‘_s zone ,
: ~:.|.s"- ~repre_sented in the lower part of the’Lacepede ;Fom- ‘
:t;o;n ::l.n‘:.w.hi-oh“ Psaﬁdog loboguadrina p rimitiva occurs in
- some -abundance assoeiaAte_d_' with "}I‘runlco'xvta'ié-ides collactea
‘dn dgr_k green=grey eai_xd_y clay., Although the 'em%ironment
ds- unfavourable for: abundant planktonic t’omminifera,
the a.ssoc:lat:lon ‘is essentially that of the’ upper part of
Jenkins's P, primitiva Zoné. The .;ower boundary of the
’ -‘;.z::»ﬁe ;_:ls'_.ma,ri:ed ,fby the >11ast appearé;n'ee of Globorotalia

australiform:ls and the upper by the initial appearance ’

of Globigeragsis dindex mdex. A variety '-of.Globiger:lna



'.'.9;-

. linaperta with a 15rge final chamber (p1. 2 figs, 14,

. 15) occurs in the Zone,

_Globigerapsis ‘hdeg index Zone, The zone dé<
| fi;n_ed.";l.i; Jenkins isf" also represented in the Lacepede
‘quhétion; It :ls -strgtigmphic,a],l& lpiier tha.n the zone
Iglsta"t;ij.she& by C#rter-;(1958')- as :-"ng.m:;.“l; Unit 2". later
(196‘6) as Glo.t:;gerihoi'iies ._1@5 Zone, and by Vade .
(1964;. l966'), asl;gg_tl_a_;:_‘Zone. |

. Tﬁe lower bou#darylof. ‘the zone is marked by
t;ie initial appe{atax{cg of the zone fossil and . the upper
by the extinction '(‘:f‘Psex'zdog' loboquadrina p rimitiva
rather than the :lni-tia; appearan-ce- of Cﬁi_loggembelma
.cubensis, the lower @gé of -Qihie,h in South Australia is
'ébmewhat unéartain; : TheA zone is essentially an assemble
' age of Q. index _:l_x_;_g_g_g with Truncorotaloides collectea,
rare Ps’:eudow‘g‘ 1ob¢guad'rina : rimitiva, Globigerina
angigor-o‘id'es minima, G. lina erta, and Globanomalina

The recognition of the Globigerapsis index -
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index Zone in the sense of Jenkins-wouidﬁbiaoe;the

species in the;penspeetive»of its typical occurrence in

1

 the Bortonian of New Zealand and also in the Middle
?@qoene ofieast Africa;..éxfinotion'le?ei; of £$e'
species Ehow“eoneidenebie“1nfen§eéﬁonEi'ﬁarieéion.I.'
The boundary of the G. | index index /'r |
. aculeata Zonee.eppnoximetee-£o fhelhottonian keiatan
| boundary 1n New Zealand at whieh the boundary\of ‘the
AMiddle and Upper Eocene is tentatively placed.

Turborotalia aculeata Zone. Globorotalia

inconsgicua Howe has not 80 far been 1dentified in

southern Australia!. The.species Tugborotalia aculeata

(Jonkins); deeotibed”aawe euSSPeoies of.G 1nconslicua,

1s common. widely distributed, and of considerable

utility 1n correlating sediments of d;ffering faoies.

2

The top of the range of T. aculeata 1n New Ze&;and is
‘the safe as that of G. 1ncons 1cna, but 1n Australia I.

aouleata has a 1onger upward range into Jenkins's G.
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1linspertaZone,
’fhe 16w_ei?'b6gn§ary of the T, aculeata Zone is . -
: plgc_éd .at_fth'e ‘top of  the ‘:I'an’ge of Psépdogioboguéd::l.na
i rimitiva.and ‘th_le‘ upper boundaryat the -e;xtix}étion of
\;T..":a¢\g1éa£a, Ti‘xle'ffljxi'borotaii'a*acu.léaéé ?o’ne‘fis divis-
:aﬁl_e into .two sﬁbzonéé'; In the'_ -10we_x:{ . "acul'eate; is
ésso_ciatesi .gi;th_ _-‘ G;qpi_getagéis m _'illxg_eiz__:.? ‘Giobtg‘eri‘na
.'lina. erta, mrv&'&-&ﬁh :anrebescens, Globanomalina
micra, Truncomtaloides collactea. .a.nd, rarely. Globi-
.gerina B "se;udoe?c‘azena_ Sul.pbgtv.i.n.agi.-" _fl‘f'l_mcoz"otalt;ides
colla_cteia, and g.' g'seuddébcgex@. do no;. o‘cc'.t_i'r“ :l.n the uppert
‘subzone and 'I\xrborotalia % nana and Glob:lgerina

.

gort 11 graeturr:ltilina are not present 1n the lower,

»

Globigerina gerta Zone. The -ZOne. is
'.character:lzed by the association of the tolerant spec:les
G. 1zl.na erta. which occurs 4in limestones a8 well as 1n
thé gl-auq’onitic marls prefez‘zred by Globigeragsisf index
_1ndex, ‘with Globiger:l.na angigoroides g_ng_i_goroides

Hornibrook and cnnoggembetm cubensts. Globi‘gemgis:ls



.-le )
index index disappea?s within the =zone and Guegbélitriaf
stavensis first apﬁ?ars‘ét the top of the zone,. :
Thé_;over bbundagy'of t59 Q,'1ina2erta»Zone

is:ﬁh%kéﬁtbi'tﬁe‘é#tipéf§on bf;iurborot€lié'aculaataA. ;‘
 ?ang fhe;ﬁ?bérlbbuh@aryvb§>the;éxtinction]of G.. lipagegtd,
Globigefgpégéuﬁgertura appears ;mmediatelnyEQVQ[this'.|L
ieﬁe;,f- ;'. : . | -
j?he-Egpéne#Oligogege;panQary‘}s»tentatively
placed at the top of the G: linaperta Zome,. . - -

| The g; linaﬁérta”2§n§,13 :gpr§§gnte¢rinlphe.
1owést’p§rt of the Gamﬁier-Ligestogg,,aed;pentation thenL
continning}w;thdut interruption to at Igast the Miocene
Globorotalia menardii \gt"’aieme‘zhigrc.i;i Zone,

i

HOIggdéenéAZdnes

Globigeriria anpgiporoides angiporoides Zones; '
TheFGibﬁigeriné brevis“Zone of Jenkins has not been' rée-
, ‘ . . |

coghizedjin,southerh Ausﬁraiia@ and within thé'éiiiéeouéf
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s;ibnge spicule me;nber of the Gambier Limeé‘tone G,

. 11;;agerta. bécom‘es extingt! marking the lower bounda;-y
"lo.f"‘“the zone of G.. éng_ggox'qides angiporotdes Hofnibrobk.
The: “zone'foss:!‘.l is_l'ag.sofciatéd with_q. gge.lgégertura
3511#, _é, angustiumbilicata Bolli, G. '_euap‘ex{i‘:uba

‘ G, :Al..al.;iae‘ra's‘satg, Jenkins, G. loff:lcina.l;is

-

Jenkins,

.- Subbotina, G, pracbulloides Blow, Turborotalia incre-
bescens (Bandy), Globanomalina micra (0919), Chiloguem=

i

belina cubensis (Palmer), and Guembelitria stavensis

B 3 g

| Bandy, The upper boundary is marked by the extinction

of G, angigomi&es ang"ligoroides.. |
‘Globi‘gerina.t .;ab;a_xcrassata Zone, This zo’ne;
| plgc,ed between the G. ,ax‘xgig oroides angiporoides and the
. 9_- suapertura Zon‘esr,, répreseints ‘the upper paét of the
range of G, labia'cmséata in wh;&olf-i'.t is associated with?
:GIObi“ger;na eua thui'al; Chil;oggembelina c\;bens.:ls‘, and
‘Guemﬁeli}&ri_a stavensis, Q_l_._ob:lgeriha ampliapertura, G, |
- an b'st:lm‘nb.:llic.ata‘»,‘_‘ (_}.,. officinalis, G. nra;:abulloides and |

G. pracbulloides occlusa, Turboratalia increbescens, T.



oggma cbntinuoéa,‘z. opima nana,‘andlz. munda are also
usually present, The lower boundary of the zone is ;
R'maﬁkediby the final appearance of G, angiporoides
"angigoro;ﬁes.andtheiﬁpper_by the extinction of Chilo-

- guembelina cuben ensis;. '“A”._ L, .
' Globigerina euagertura Zone.: The base of the
Globigerina euanertura Zone in southorn Australia 1s .

- marked by the extinction of Chiloggembelina cubensis

and the top by the 1n1t1a1 appearance of Globoguadrina

dehiscegs dehiscens; Globige:ina zeggaensis xeggaénsis
Veinzierl and Applin occurs rarely near the bottom of :
the zone, Cuembexitria‘sta#ensis beco@esbbxtlnct in

the lower part of ﬁhe zone vhile Globiger

a4

angglisuturalis Bolli occurs 1n a narrow 1nterva1 near

i
!

the top ef,tue zone. Glohorotaloides testaggg
Jenkins has a restricted nange vithin the G. euagertura
Zone and the upper part of the‘g. labiacrassata Zone.'

Turborotalia g E occurs very rarely near the

top qf the gone,
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The Olngcene-Miocene boundéEyTieftentativeh_
| |
1y placed at thé'fbp'bf'the Q,-éuageifufa'ébhé,"On the!
‘;;idence presqnted by Bénnef’énd.ﬁldu'(l965) the upper
‘ “;Ef%lbf.the G. eﬁégeftﬁha Zone would come ﬁithin the

Miocend,
Miocene Zones
The successive appearance gones of Globoguad=

rina dehiscens_ddhiscens,_Gldbtgetina;woodi,wdodi, i

Globigerinoides trilobus trilobus, Globigerinoides

bisphericus, Praeorbulina glomerosa curva, Orbulina

suturalis, and Orbulina universa described by Jenkins

from the Gippsland Basin (1960) and from New Zealand
(1965, 1966) are recognized in the Gambier Limestone, |
with the exception of the uppermost part of the aequenée‘

where it has been removed by erosion,
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ZONATION IN THE ST. VINCENT AND MURRAY BASINS

Since se@imentation ‘qccurx'ed in more restr:l.ct:-

ed environments :ln the Murray and St, V;ncent Basins,
“ diagnostic Oligocene Giob:l.igeripacea of the Gambier Eme !
bayment are rare o‘r absent, Under these circumstances ;
" the heterohelic:lde Chiloggembelina cubensis a.nd Guem= \
belitria stavensis provide useful altemative planktonio |
‘zonation within an :lnter_val equivalent to the G, angie |
pémidesi‘éngig oreides Zone, the G, labflacrasga"ta Zone, l
and'l_the léver part of the G. ’eﬁégertﬁia Zoﬁe. | ;
A T\;go. local and informal’ _az!ope_S have beqx; pro-
ipbggd for this interval 1? the sp. Vinégnt.Basin (;4nds§y.
196".7),‘ :A?d are _ai;so"-xfé(z}ogn,izgd in the Murray Basin, the;
qlaer'_;a: Zone of C, cubengis and tl_xe y?mger a ané o_f é.
si_:ave:_nais, »comprifsiﬁg 1;1 effect suc‘céssivé extinction
: zonés_-.
The C, é;xbenéis Zone 1is recognized in the Porﬁ

- ) |

¥Willunga Beds of the St. Vincent Basin, and in the lowe:r



E part of the Ettrick Formation of the Murray Basin. The
" base of the zone 1is def:l.ned by the final appearance of
- Globigerin ina erta, an event widely accepted ag be=
ing a‘asoeiated with the close of the Eocene, The top
‘of ‘the '9_e eubensfs;ane 1e 'marked by the final appe;aiy
ance .oi_’ the zonal s"p'eei"ea_‘.‘ This ext:l.nct‘iqn'ievel is’
considered by Jenkins (1966) an Oligocene event, It
eccure in southemAAuet_ral_ia'earlﬂ}“r 1n 'the Jandi'xki,a.n
Stage, Speciee associated with 'C’. .cub’ensis mclude

‘Guembelitria stavansis, Cassigerinella chi olensis,

Globigerina eua ertura, and very rare and doubtful G
ang;gomide_e ,ang:lgoroides“.. 'Towards‘ the top: of the -ﬁzone,

, g. bulloides, G. ;a?ieegaeSaee; ‘ap,d“Gle!ioro-taleides
fegeamgesa are .presepc_g, Globerina Yeguaensis Zeﬁ‘.’éf e’n-‘
_é___q o,c:curs near the‘ tep -oé the zone :l.n the Ett.ri.ck i"oirma-

tion of the Murray Basin,

The Guembelitria stavensis Zone is characteriz-
ed by ‘that part of the' range of the zone species which

follows the final 'apbeagrance. of -p_.f cubensis, c:a.z;s:lgi eri-

»
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nella chipolensis, Globigerina buuoidés, ami G.
euapertura are agsoo‘ié\t”ed with Gnembeliﬁria sta#enéis,
" the éxt:l.x'xct:lon .of_ivhicht'm'arks the top of the zome, :
‘The Zones of Turborotalia acuieafé and
_Glgbiger:lna li’nag- _arta.' aré recognized 1n both tﬁe St,
Vincent and Murray Basins., | o
The evolutionary lineage of Globig ér;ioic}es
trilobus trilobus - Orbulina universa occurs in the

limestones of the Murray Basin (Ludbrook, 1961), ‘.é‘lll-

.ﬁinating in the Orbuli‘na"universag Zone of tho P_ata‘
Limestone, Members'bf‘ the lineage as high as Praesz
| ulga glomerosa c:lrcular:ls (Blow) have been recorded
. from subsurface Port Willtmga Beds in the St. Vincent
Basin (L:l.ndsay and. Shepherd, 1966) The absence -qf the
| upper zones in the Port Wil‘}ung’a Beds and the Gam‘bii’exf

Limestone is due to erosion, ' !
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THE STRATIGRAPHIC POSITION OF EOCENE ZONES

‘ PREVIOUSLY USED IN SOUTHERN AUSTRALIA

The Zone of Hantkenina alabamehsis comgrésSa
_was proposed by Glaessner (1951) in the sense of a total

"*.range zone, and with slight nomenclatural modification.

)

‘*ér'as "Faunal Unitv1°; it was used by subseQuent ydrkers
Pi(éértei‘1958a,‘b; 1964; Ludbrook, 1963; Wade, 1964),

Although.the.species is'locally common in the Adelaide

'Subebasin of thé St; Vincent'Basin. i1ts occurrence eise-

where is extremely rare, and its utility as a zone?

fossil consequently restricted. In the St..Vincent
. i P

Basin and Gambier Embayment it occurs near the base of

the upper subzone of the T. aculeata Zone, A'apecies of

S

Hantkenina also occurs in the‘Eucla Basin in the wept of

South Australia at a 1ower stratigraphic level, associat-

N
i

ed vith Pseudogloboguadrina grimitiva.

Tha Zonas of Globigeragsis index and Globi-
. - R | ) ‘TT
gerina linaperta (Faunal Units 2 and 3) of Carter and of

Wade, appear to comé within the upper part of our T,

LE
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aculeata Zone, Carter's Faunal Unit 3 or G. ;égagéﬁta

Zone was defined as a biostratigraphic‘un;t represented

in the upper part of the Castle Cove Limestone and 1# \
the "Lower Glen Aire Clays®", The "Lower Glen Aire'
Clays“ contain aﬁ:Eocene'mierofauna similar to that in | Vo
" thelz; acﬁléété Zo;é.of the Port Villunga Béds; wi;h T,
aéﬁ;eata, S. linaéerté, tﬁpiéal G. angiporoides gg%é:
gox;oides; and Globqnomalina @. The und.e.rly:l.ng;
Castle gov? Limestone contains T, aculeatalin assobi@-

tion with Globigerapsis index and Tﬁrborotalia gemha

(Jehkins). Theﬂéveélab of the latter two species 6ccurs
15 New,Zealand»only dt;the‘base of thé Globigerina
brevié Zone, Both 2. aculeata and T, gemma appeaf ;d
havé lonéet ranges‘in SOuthern'Australig{ that'ofti.
acﬁleata_extending a§OVé the,r@nge of Hantkenina gléba-
‘mensis coggfeséa. T, gemma though common in the g.
;ggég Zone of Carter, has not yet been_definitelyire-

cognized in South Auétralia,



Difficulty has been experienced 1n\clear1y

!

differentiating the G, linaperta and G angigoroides
angigorpides Zones owing to th® intergradation of thp

two species at the top of the range of G, linagérté N
N . . . !

. : ' i
ssnsu stricto, This has: resulted in'some:doubt of the

éo?re}ation of Caiferfs Faﬁnal~ﬁﬁit'3 or bffthg upée?
‘boundary of the Aldingan with.the lower pér#ﬂ#f the f'
‘whéingaroap beiﬂé«indiéatéd-bY”Jehkiha'(1966) apd‘é

, Ludbrook (1967)e‘i1§*m2y élsolexplain thefétateménﬁ'ﬁy

' McTavish (1966;N§;ff6) fhat'g.”linaggrta;"persisteq ine

to.the Oligocene in Australia,”. - ...« o o
S .Correlétidh'of;the-Zohes h&wfprOPOSéd,with.
|

those previonsly used and with those of East Africalor

Trinidad are tabulated 'in Figure 3 below. -

-

CORRELATION OF THE SOUTH AUSTRALIAN ZONES WITH THOSE
L ’ i !

e R 'TRINIDAD AND EAST AFRIGA
‘The Globorotalia australiformis Zome contains
A o t 2 -

|
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G;obigerina higginsi (Bolu) and Geumbelitria sp. close

to. if not 1dent1cal vith, G columbiana ﬂove. G, !

gggns has a limited range 4n the Porangan - Bortonian

d(Pseudogloboguadrina grigitiva to Globigeragsie index

\ i

1ndex Zones) of New Zealand. and 1n Trinidad from the

..... ot

,’Globorotalia g" erae to the Globigeragsis kugleri Zone.

ViR

Geumb ;gtgga coLumbgana was described from the Claiborne,
. «,'.'.:» [ ' o |

and has a range 1n Trinidad from the Hantkenina araggnen-

sis to the Portieulasghaera moxieana Zone. The Globo-

RN
!

rotalia australiformis Zone appears therefore to '

approximéte‘to the Hantkenina aragonensis Zone. Globi-
ger gseudoeocaena occurs over a narrov 1nterva1 of one
. \;.J.p . -1. K vt . i (A ' ! :'

Ametre 1n the Laeepede Formation 1n the lower part of ‘the

Turborotalia aculeata Zone. It ranges in East Africa

and: \:I,n Trin:l.dgd_ fmml?iddle ,Eo,qe,;e. to. the Cribrohan..t‘kenina»
danvil‘ensis Zone. It hee not been.recorded-from New
Zealand. The upper part of the Turborotalia aculeata'
"Zone*eontains Globigerina gortanii raeturritilina. whieh
-ranges in East Africa from the Globigeragsis semiinvoluta

|‘..‘
Zone to the lower part of the Globigerina gort 11
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_ gortanii Zone, The absence of G, gortanii praeturriti-

‘lina from the 10yer~yartAof the.z. aculeata Zone, if it

- 1

is significant, permits correlation of the lower part

u

; of the Turborotalia aculeata Zone wtth the uppermoat

i

’“Truncorotaloides rohri and lowor Globigeragsis semi-
1nvoluta Zones. ' '

The correlation of the upper part of the

e o

Turborotalia aouleata Zone with the Globgg psis semi-
1nvoluta to bribrohantkengga danvillensis Zone 15

further supported by the occurrence’ together 1n the

AA.. o . .”

upper part of the Tartwaup Formation and also 1n the

Brown's Creek Clays of the eastern part of the Otvay

e Basin in Viotoria of Hantkenina alabamensis coggressa
in. assooiation with Turborotalia centralis (Cushman and
Bermudez) and Globigeraésio 1ndex 1ndex. ‘The rare

"occﬁrreﬁééﬂof'Torﬁorofé;iofoéntrhiis'1n'ﬁhis'aséOciai
?¥io#i§ppeéf§'§oubo #ooihghehfoé'ofiifs range as indicat-

"w;a:by‘ng@;s‘gg g;; (1562;,3134_20); al'though it soems

obvious by comparing the ranges of the more iportant

N il
{



sabe L |

constituépts 6f-theiaréeﬁb1;gé that Gipbigéréééis £&e a
 1qng;r ﬁﬁwﬁrd-rérééLir Aﬁéfréljé grd'Néw Zeglghd't§%n
it ﬁéé 1; éasf,Afriéé;.-Eqﬁiﬁaiehts of the-upperapart
~ of the rgbrohantkenina danvillensis Zone to lowermost

ggrt 11 ggrt 11 Zone are preaent 1n the upper partb

of both the Tartwaup Formation and Brown's Greek Clays.

vhere G g anii Eraeturritilina ocoura 1n association-

' .

with Globigeragsie 1ndex index, Globigerina agerta
and Turborotalia 1ncrebescens.‘ We have not'been able

to distinguish Globigeragsis tronicalis Blov and Banner

from- G. 1ndex 1ndex in any part of the range of the :

i

P

species.h

RGN . ) . . . . '

.~The Globigerina_liraéerta.Zone 15 equlvalent

Vo

to‘t'he»G gort anid @rtanii (G turritilina turritilina)

'Zone of Eames et al. (Lndbrook, 1967) It is equivalent
v © s

also ‘to the lowermost'part-of Jenkins's G, brevis Zone,

ot

The long range of Cassigerinella 1n South ‘
Australia 13 noteworthy. Forms comparable with C.

chigolensis (Cushman and Ponton) first appear in ﬁh

|
Eocepe_aggqcigted viph,Globigeragsis index index ﬂnfthe

[



Cn

- 2'5 -

T, aculeata Zone of stratotype Port Hillunga Beds
(Lindsay, 1967) c. chinolensis then ranges from the

Chiloggembelina cubensis zone to the O universa Zone.

. t
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FIGURE 3,- Correlation of foraminiferal zones

PLANKTONIC AUSTRALIAN - CARTER “TRINIDAD
FORAMINIFERAL STAGE 1964 ZONE VENEZUELA
ZONE .| 1958 UNIT EAST AFRICA
. , : EQUIVALENTS
Orbulina Bairnsdalian Orbulina = |-
universa ' universa 11 | Globigerinatella
Orbulina . Globig- insueta
suturalis Balcombian erinoides Globigerinoides
Praeorbulina - transitoria 10 |. bisphericus
glomerosa : ' ‘ )
210 curva ,
4 .Globig- i B R Austrotrillina
O | erinoides |Batesfordian | howchini 9
& | biephericus [~ | -~ | Globigerin= .
— - oides ruber 8 | G, insueta
G, trilobus . .. |Ge trilobus ' ' B
L_trilobus | longfordian | trilobus 7 G, trilobus
G, woodi S R . L
woodi . . 3. ?. Catapsydrax
G. dehiscens | 'Gégg‘i’-‘s“;:ﬁ:‘n‘}éj dissimilis.
.| _dehiscens e - o
_ Globigerina T . Victoriella 5 G. opima opima
8|~ euzpertura | Janjukian . |. conoidea - A G. ampliapertura
H 2 G.13blacrassafa- - - - - - - _ Globigerina
b o Go angiporoidps 1 P 'y T
angiporoides| ( , sellii sellid
Globigerina ' : L - . | G, gortanii
-1inaperta . o o S B Sl gortanii .
- , G. linaperta 3| Cridb, danvillensis
Turborotalia _ I G, index 2 | Globigerapsis
o : ‘H, alabamensis semiinvoluta
a§u19§t§3 {._compressa 1y '
- n : = : .Truncorotal=-
PR Py I : . - |..oides rohri
Z Globigerapsip =~ - i 2
3 " index index “2Johannian® ?-GiobigiiaPSAS
Tg Pseudoglobo=-| * . -, ... o : Tuster
* Quadrina | | : R
lprimitiva | . . . N RS .
| -Globorotalia : : ‘ E " | Hantkenina
ustraliformis ] ’ - 'aragonensis
B G, pseudo= "' | o A ' | Globorotalia
G lhenardii. equiy "onEerripian pseudomenardii
Bl=| 6. pusilla - g T | - G. pusilla
E_ usilla equiy, ; ; | _pusilla )
< | : . _ _
B , : ‘
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EXPLANATION OF PLATES

’

PLATE 1

(All: figures X 110)
SNEES SSAESS ST
1. Guembelitria sp. cf: G: columbiana Howe .

Hypotype'thhz; side view showing aperture.
Gambier Embayment; Burrungule Member of Tartwaup

.Eormation;.Gléborotaiia‘auStraliformié Zdne;'

’ﬁiddle-Eocepe, ‘3659 CGé;:25}9 - 26.2 me
2. Guembelitria stavensis Bandy
" Hypotype th19. é1de‘viey.show;hguébertufe.,
St., yincent_npsin; type section of Port Willunga
Beds; tﬁp'O£AChi#pggembel§9@ucuben91s Zone,
’Olﬁgocene.‘.
3;' dp11ogg§mbe1iﬁg cgpeﬁs;é,(palmgr)’
HypotypelFf#?O..épléqu§:viéw showiné~a§§rture;

\

Locality as fof fig. 2,
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46 Globorotalia australiformis Jenkins
Hypotype Ff443, locality as for fig, 1.‘
b;‘Spiral view 5., Side view 6. Umbilical
o view, .4
’.‘778 Turborotalia acuieata (Jenkins)
| A'VHypotype FELU4Y4, s W. corner of Murray Basin,
Lacepede Formation. Pseudogloboguadrina gri mi tiva
"Zone, Middle Eocene,o Engineering and Water Supply

..Department.. Construction Camp bore, 3 km.’N: of
A Kingston, 61 0 - 61 3 m."
9. 'Spiral viow.’ o 8. ;fmisiiiai view.
9-10 Tﬁfbbfbtéiih'égiﬁhléiﬁfiéia”ﬂénéy'
. Hypotype thhs, Gambier Embayment bore 066
hz 7 - 43 0 m.'. o S
9. Spirat view‘y  1' : io; Umbiiiéal Qigﬁ}‘A
11212 Turborotalia centralis (Cnshman and Bermudez)

Hypotype thh6 Gambier Embayment, base of

W "

ILacepede Formation, upper subzone of Turborotalia

ajgouleapavzono, Uppor.Eocene., 0.D M.L. Mt., Salt
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Structure Hole No. 4, 14 km, S.W. of Mt, Gambier,
189 m,
11, Spiral view : 12, Side view.

13-13 Tﬁrbo:otalia increbescens (Bandy)

- Hypotype Ffi47, S.W, corner of Murray Basin,
Lacepede Formation, lower subzone of Turborotalia
aculeata Zone, Upper Eocene;' Construction Camp

bore as for fiés. 7-8, 58.6 - 58.9 m.

~

-

13, gpiral viéw" 14, Umbilical fieﬁ 15. Apert-
urél view, | _‘ |
16-18 Tu :box'-‘&zau; opima m Bolli

H&#otype FElb4s, Gaﬁbier Embayment, Gambier‘Limé-
stdﬁe, Gl@bigerina‘gpagerturaZoné,.?011ggcgpe.
Beach Petroleumféelgwoo&“pegch No. 1 Well; 11 km,
S, of Millicent, 128 = 131 m,
)6;.Sp1ra1 viev 17, Side view 18. Umbilical view.

 ;§~?9.61§b;ger1na euagerfura-Jenkins | |

| :HypOtypeFfﬁb?,.s.ﬁolcdrner of Hurréyiﬁasin;

Gambier Limestone, Globigerina angiporoides angi-



an 3[‘ -

'poroides Zone, Oligacené.-xEngiﬂeering,AndEWafer'

‘sgpply‘neparfmeﬁt. Kingston bore 3.,56,-'58 m,

ié.‘:pmbilicél view .. 20. Side wiew

m.?§., Globigerina labiacrassata Jenkins

| JVJHypotype thjs, ;p;rtural 'view, Gambier Ehbay—
ment. Gambier Limestone, Globigerina 1abia-'

z_cnassata Zone, Oligocene. OthN(L.HMt. Salt

Structure Hole No. 3, 171 = 174 @.

PLATE 2
(A1l figures X:110)
l1-2 Trdqcorotaloidés collaéfea_(?@nlay)

Hypotype F£450, as for pl. 1, figs., 13-15.

'1. Spiraliview . . 2. Umbilical view,
G;ob;g g;gg _gg;gggggggg gggg gggdgs Hornibrook

i
Hypotype th38, umbilical view. ,St Vincent %

"l N

Basin, type section of Port Willunga Beds, high

v

;n upper subzone-of»Turborptalia aculeata Zone,

ﬂﬁberAEocene.
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 5-5 Globigerina angg}isut@gg&ig'Bolli

-Hypotype F£h4s51, Gambier-Eﬁbayment. Gémbier Lime=-
stone, Globigerina equertura Zone, ?Oligocene.
“E and ¥,S, Department Millicent bore 2, 195 -
107 ‘m, - .

h“~'Sp1ra1-v1ew L 5.. Umbilical view

fre)

6-8 Globigerina gseudoeocaena Subbotina

bgypotype.th52,~€onsgructign Camp bqr@hés fér‘pl,
1, _"figg,:: 13155 - 59.2 =.59.5 m. |
'6, Spirel view K .7, Umbilical view 8, Oblique
view, . |
'.9;19 Globig;rina gortanii~g;aetutti§il}na Blov and Banner
.ﬂ&pot&pe Ffasj. Cbnsttuétion Camp bore,,K;ngston.
54,0 - 555 m.. Laeeped: Formation, upper subzone
. of Turbqréfailé ;bﬁléaﬁa‘Zone,.Upperngéené.
9 é’ide'vie{v' T © 10; Umbilical view
11~ 12 Globigerina higg nsi (Bol:u.)

Hypotype thsh bore CG6 as for pl. 1, fig. 1,



ﬁ;.jé';'

32Q0 - 32.3m, "
11, Side view A' T 12, Ape:tunal QieQ;A
13,.  Globigerina liﬁégetté'Finlay '
o :Hypoﬁype‘th55; as for pil. 2,lf1gs;I§-lO: Sdde
ZIQ;ew, showing qeil—@qvelqped_apertgral 1ip.
1415 GlpyiggrinaJlinagegfa}var. | . ‘
.Hypotype;Ff,kgéy‘¢o@strgction Camp p;;egyxingston.
6&;6;if6l.3;m{f'hacepede Férmatipn,_Péeﬁé;gidﬁs-
.guﬁdrina:erimif}vé-#one,}ﬁ;ddle Epcéne¢ .
-_lhﬁ.‘Spirgllview:‘;g', - 15., Side view.. . .
16918'Pseudoglobpguadiing}grimitiva:(Fip;ay) .
| Hypofype-82457,'anétruction Camp bore, Kiégston,
éB.? - 6h;x-m,. Laqéppdg Egrmationf.PS?udoglobd-

quadrina grimit;va,gqne,.M}lee.Eogenec

LN

16. Spiral view 17. Side view 18, Umbilical
view, -
19. Globigerina yeguaensis zeggaensis:Weinzierllang

Applin

'H&potypq thSS,,qmﬁilical.view showing_“umbilical

"
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Ategthﬁg Southern Murray Basin, Etﬁrick”Forma—
4 . R * .

.tiéﬁ, base of Globigerina euapertura Zone,

Oligocene, ' Emu Flat bore, Keith, 63 - 58 m.
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