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ABSTRACT 

A continuous succession of fifteen planktonic 

foraminiferal zones is proposed fox* Middle Eocene to 

Miocene sediments in South. Australia, With, some slight 

modification the zonal scheme is closely identified 

with a similar succession In New Zealand. Two alter-

native zones are useful for the Oligocene in areas of 

restricted sedimentation. 

INTRODUCTION 

f 
In southern Australia the establishment of 
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foraminiferal zones to satisfy the requirements of more 
precise biostratigraphy, particularly in subsurface 

stratigraphic studies, has been limited by several 

factors. Informal and somewhat general zonal schemes 

(Carter, 1964; Wade, 1964) have been based on idlscon-

tinuous coastal sections mainly in Victoria and in the 

St. Vincent Basin of South Australia between which 

there are some differences in fades. Secondly, the 

foraminif eral assemblages used to define: the faunal 

units or zones have been recorded in relatively broad 

terms of the more important and apparently restricted 

benthonic and planktonic forms. Thirdly, the present 

writers, working mainly on subsurface sections, are 

handicapped by the disadvantages of rotary or percu-

ssion drill cuttings,: with only sporadic control from 

drill cores or surface sections. 

Previous zonal schemes have proved inadequate 

for structural interpretations within and between rock 

stratigraphic units in South Australia connected with 



basin studies in both petroleum exploration and hydro-

geology. Using basins with differing environments, on 

the one hand the Gambler Embayment of the Otway Basin, 

and oh the other the St. Vincent and Murray Basins, we 

propose a zonation of planktonic foraminif era which is 

capable of local modification for; sediments of open-sea 

origin and those of a closed or restricted basin. 

The zonal sequence permits, close correlation 

with the succession of zones established in New Zealand 

by Jenkins (1965» 1966)» The recognition of many of 

the species described in New Zealand as well ias. a num-

ber of those recorded from east Africa (Barnes et j al., 

I962) .has been an Important stimulus in advancing 

Tertiary correlation not only between Australia and New 

Zealand, but also with Trinidad and east Africa. 

The unique Tertiazy geological, record in New 

Zealand (Hornibrook, I965) and the general similarity 



of climatic conditions between Australia and New 

Zealand* renders stratigraphic correlation within the 

Australasian region an imperative initial step in 

interregional correlation towards the ultimate aim of 

relating both the New Zealand and the Australian 

sequences to the European Tertiary, Recent contribu-r 
...... ' •••:'/• • ' • ' . 

tions to this objective have been made by Jenkins 

(1966) using homotazial datum planes of planktonic 

foraminifera and Ludbrook (I967).with a rock correla-

tion chart based on planktonic foraminif eral rangesi and 

palynologlcal data. 

The lack of uniformity in foraminiferal zona-

tion and the confusion of planktonic zonal schemes in 

which the same names are used for different zones has 

been noted (Wade, 1964; Hornibrook, I967), Our stud-

ies have convinced us however that local modifications 

j • • • 
of zones are an inevitable consequence of.the slight t • f • • 
discrepancies in . stratigraphic ranges of some plankton-

ic species, In the interests of uniformity, we have 

revised some of thei nomenclature used by Carter (1964) 



and Wade (1964), to conform with Jenkins's zones in New 

Zealand. 

The Tartwaup and Lacepede Formations to which 

reference is made are being described in a joint publi-

cation on the Otway Basin by the Geological Surveys of 

South Australia 

FORAKINIFERAL ZONES IN THE GAMBIER EMBAYMENT OF THE 

OTWAY BASIN 

The Gambler Etabayment is an area of Cretaceous 

suid Tertiary sedimentation at the western end of the 

Otway Basin in which an almost coiqplete subsurface 

sequence of Paleocene to Miocene sediments occurs. Ow-

ing, to laok of deformation and almost flat surface 

topography very little of the sequence is exposed. 

Paralic conditions prevailed during the Paleocene, 

particularly on the margins, and planktonic foraminif era 

are not abundant, but from the Upper Eocene to the Lower 



Miocene sedimentation in an open sea environment appears; 

to have been contiguous in the southern part pf the em-

bayment, the sediments being dominated by bryozoal lime-

stones which yield abundant planktonic foraminif*era where 

dlagenesis and recrystallizationare not too advanced. 

\ ; '.?v\ • *". • '• " "•• ' ' 
,v v : " •'.'••' : ' ' - '••'•• ' i 

.4. r-'- , . Paleocene ' 

' * ; • i 
No local zonal name has been applied to 

Paleocene units. In contrast to the eastern part of the ! 

Otway Basin where Middle and Upper Paleocene planktonic 

faunas occur, the Bahgallah and Dartmoor Formations of 
I 

the Gambler Embayment consist respectively of oolitic 

grit -and carbonaceous silts with Cyclammina, These are 

stratigraphic equivalents of the Pebble Point Formation 

carrying Globorotalia chapman! Parr correlated with the 

Trinidad and I'e thyan Globorotalia pus ilia pusllla - g, 
angulata Zone, and the Dllwyn Clay containing 

« • • t ' 
A ' 

Globorotalia pseudomenardii Bolli and abundant assooiat- ' 



ed forms permitting correlation with the upper part of 

the G. pseudomenardll subzone of the G. velascoensis 

Zone (McGowran, i9<>5). 

No hover Eocene sediments are known to occur 

in the sequence* 

Middle and.Upper Eocene Zones 

Globorotalia auatraliformis Zone.. The 

Burrungule Member of the Tartwaup Formation comprising 

the upper part of the Knight Group is a highly carbonac-

eous and micaceous clay and silt containing an impover-

ished fauna of very small planktonic foraminif era 

dominated by Globorotalia'australiformis Jenkins in 

association with Globanoma1ina miera (Cole), Truncorota-

loides collactea (Pinlay) and, rarely, a species of 

Guembelitria close to G. columblana Howe. Globlgerina, 

hlgginsi Bolll, G. angiporoides minima Jenkins and 

Turborotalla spinuloinflats Bandy. This assemblage 

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



er part of Jenkins's (1965) PseudoglOboquadrina primitiva 

Zone, 

In view of the absence of P. primitiva (Finlav) 

from the assemblage and the overall difference in faunal 

composition from that of the younger P. primitiva Zone, 

we consider it preferable to distinguish the G. austral!-

forrais Zone from the P. primitiva Zone. It Is a total 

range1 zone in South Australia. . 1 

Pseudogloboquadrina primitiva Zone. Ihis zone 

is represented in the lower part of the Lacepede Forma-

tion : in which Pseudogloboquadrlna primitiva occurs In 

some abundance associated with Truncorotaloides collactea 

in dark green-grey sandy clay. Although the environment 

;ls unfavourable for abundant planktonic foraminif era., 

the association is essentially that of the upper part of 

Jenkins^*s P. primitiva Zone. The lower boundary of the 

.zone is marked by the last appearance of Globorotalia 

australiformis, and the upper by the initial appearance 

of Glob 1 gerapsis index index. A variety of Globlgerlna 



linaperta with a large final chamber (pi. 2 figs. 14 

15) occurs in the Zone. 

Globigerapsis index index Zone. The zone de4' 

fined by Jenkins is also represented in the Lacepede 

Formation. It is stratigraphically lower than tha zone 1 

established by Carter (1958) as "Faunal Unit 2", later 

(1964) as Globigerinoides index Zone, and by Wade 

(1964, 1966), as index Zone. 

The lower boundary of the zone is marked by 

the initial appearance of thte zone fossil and the upper 

by the extinction of Pseudogloboquadrina primitiva 

rather than the initial appearance of Chiloguembelina 

cubensls. the lower range of which in South Australia is 

somewhat uncertain. The zone is essentially an assembl-

age of G. index index with Truncorotaloides collectea. 

rare Pseudogploboquadrlna primitiva. Globlgerina 

angiporoidea minima, G. linaperta. and Globanomalina 

miera. 

The recognition of the Globigerap sis index 
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index Zone in the sense of Jenkins would place the 

species in the perspective of its typical occurrence in 

the Bortonlan of Hew Zealand and also in the Middle 

Eocene of east Africa. Extinction levels of the 

spiecles show considerable interregional variation. 

The boundary of the G, index index / T. 
i ' « t ' aculeata Zones approximates .to the Bortonlan - Kaiatan 

boundary in New Zealand at which the boundary of the 

Middle and Upper Eocene is tentatively placed. 

Turborotalia aculeata Zone • Globorotalia 

Inconspicua Howe has not . so far been identified in 

southern Australia, The species Turbo rotalia aculeata 

(Jenkins)* described ias a subspecies of G, inconspicua. 

is common, widely distributed, and of considerable 

utility in correlating sediments of differing facies, 

the top of the range of T, aculeata in New Zealand is 

the same as that of C, inconspicua. but in Australia T. 

aculeata has a longer upward range into Jenkins • s G. 
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1inaper t'a Zone. 

The lower boundary of the T. aculeata Zone Is 

placed at the top of the range of Pseudogloboquadrina 

primitiva. and the upper boundary at the extinction of 

T. aculeata. The Turborotalla aculeata Zone is divis- , 

able into two subzones. In the lower, T. aculeata is 
. .1, i 

associated with Globigerapsis index index,, Globigerina 
iinaperta. Turbprotalia increbeacens, Globanomallna 
ml era. Truncorotaloides collactea. and, rarely,, Globi-

i-

gerina pseudoeocaena Subbotina, Truncorotaloides 

collactea and G. p s eudo eo ca ena do not occur in the upper 

subzone and Turboro talla opima nana and Globigerina 

gortanll praeturritillna are not present in the lower. 
' j v 

Globigerina linape;rta 
Zone. The Zons is 

characterized by the association of the tolerant species 

G. Iinaperta. which occuurs in limestones as well as In 

the glauconitic marls preferred by Globigerap sis index 

index, with Globigerina angiporoides angiporoides 

Hornibrook and Chiloguembelina cubensis. Globlgerapsis 
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index index disappears within the zone and Guembelitria 

stavensis first appears at the top of the zone, i 

The lower boundary of the G. linaperta Zone 

is marked by the extinction of Turbo rotalia aculeata 

and the upper boundary by the extinction of G. linaperta!. 

Globigerina euapertura appears immediately above, this ' 

level, 
• i ^ i 

The Eocene-Oligocene boundary is tentatively , 

placed at the top of the G; linaperta Zone. 

The G. linaperta Zone is represented in the 

lowest part of the Gambler Limestone,, sedimentation then 

continuing without interruption to at least the Miocene 

Globoro talia menardii praemeriardli Zone, 
Oljgocene Zones 

Globigerina anglporoides angiporoides Zones v 

The Globigerina brevis Zone of Jenkins has not been re-
i 

cognized in southern Australia^ and within the siliceous 
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sponge spicule member of the Gambler Limestone G. 

Iinaperta becomes extinct, marking the lower boundary 

of the zone of G. angiporoides angiporoldes Homibrook. 

The zone fossil is associated with G. ampllapertura 

Bolli, G. angustiumbilicata Bolli, G. euapertura 

Jenkins, G. labiacrassata Jenkins, G. officinalis 

Subbotina, G, praebulloides Blow, Turborotalia incre-

beacens (Bandy), Globanomallna miera (Cole), Chiloguem-

bellna cubensis (Palmer), and Guembelitria stayensis 

Bandy. The upper boundary is marked by the extinction ! 

of G. angiporoldes angiporoldes. 

Globigerina labiacrassata Zone. This zone, 

placed between the G. .angiporoldes angiporoldes and the : 

G. euapertura Zones, represents the upper part of the 

range of G. labiacrassata in which it is associated with 

Globigerina euapertura. Chiloguembelina cubensis. and 

Guembelitria stavensis. Globigerina ampllapertura. G. 

angustiumbilicata. G. officinalis. G. praebulloides and 

G> praebulloides occlusa. Turboratalla increbescehs. T. 
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opima cbntinuosa. T. opima nana, and T. munda are also 

usually present. Hie lover boundary of the zone is 

marked by the final appearanoe of G. angiporoides 

angiporoides and the upper by the extinction of Chilo-

guembelina cubensis> 
; -f • 

Globigerina euapertura Zone, The base of the 
Globigerina euapertura Zone in southern Australia is 
marked by the extinction of Chiloguembellna cubenais 

and the top by the initial appearance of GloboquadrinaI 

dehiscens dehlscens. Globigerina yeguaensia yeguaenais 

Weinzierl and Applin occurs rarely near the bottom of 

the zone. Guembelitria stavensis becomes extinct in 

the lower part of the zone while Globigerina 

angulisuturalls Bolli occurs in a narrow interval near 

the top of the zone. Globorotaloides testarugosa 

Jenkins has a restricted range within the G. euapertura 

Zone and the upper part of the G. labiacrassata Zone. 

Turbo ro talla opima opima occurs very rarely near the 

top of the zone. 



Hie Oligo cone-Miocene boundary is tentative-
i 

iy placed at the top of the 6. euapertura gone. On the! 

evidence presented by Banner and Blow (I965) the upper 

part of the 6. euapertura Zone would come within the 

Miocene, 

1 '. 1 
Miocene Zones 

i 
The successive appearance zones of Globoquad-

rina dehiscens dehiscens. Globigerina wood! wood!. 

Globigerlnoides trllobus trilobus. Globigerinoides 

bisphericus. Praeorbulina glomeroaa curva. Orbulina 

euturails, and Orbulina uhiversa described by Jenkins 

from the Gippsland Basin (i960) and from New Zealand 

(1965, I966) are recognized in the Gambler Limestone, 

with the exception of the uppermost part of the sequence 

where It has been removed by erosion. 
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ZONATION IN THE ST. VINCENT AND MURRAY BASINS ! 

Since sedimentation occurred in more restrict-

ed environments in the Murray and St. Vincent Basins, 

diagnostic Oligocene Globlgerinacea of the Gambler Em- ' 

bayment are rare or absent. Under these olrcumstances j 

the heteroheliclds Chiloguembelina cubensis and Guem-
• . . i .. 

belitria stavensis provide useful alternative planktonic 
zonation within an Interval equivalent to the G. angi- j 

poroides angiporoldes Zone, the G, labiacrassata Zone* 

and the lower part of the G. euapertura Zone. 

Two local and informal zones have been pro-

posed for this interval in the St. Vincent Basin (Lindsay, 

I967)» and are also recognized in the Murray Basin, the 
1' 

older a zone of C. cubensis and the younger a zone of G. 

stavensis. comprising in effect successive extinction 

zones. 

The G, cubensis Zone is recognized in the Port 

Wlllunga Beds of the St. Vincent Basin, and in the lower 



part of the Ettrick Formation of the Murray Basin. The 

base of the zone is defined by the final appearance of 

Globigerina linaperta. an event widely accepted as be-

ing associated with the close of the Eocene. The top 
i 

of the C. cubensis Zone is marked by the final appear^ 

ance of the zonal species. This extinction level is 

considered by Jenkins (I966) an Oligocene event. It 

occurs in southern Australia early in the Janjukian 

Stage. Species associated with C. cubensis include 

Guembelltria stavensis. Casslgerinella chipolenslsi 

Globigerina euapertura. and very rare and doubtful G. 

angiporoides angiporoides. Towards the top of the zone, 

G. bulloides. G. labiacrassata. and Globorotalojdes 

testarugosa are present.. Glob e rlna y epua en sis y egua en— 

sis occurs near the top of the zone in the Ettrick Forma-

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 appearance of C. cubensis. Cassigerl-
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nella ohipolensis. Globigerina bulloides, and G. 
A : 

euapertura are associated with Guembelitria stavensis. 

the extinction of Which marks the top of the zone. 

The Zones of Turbord talla aculeata and 

Globigerina Iinaperta are recognized in both the St. 
Vincent and Murray Basins, 

The evolutionary lineage of Glbbigerinoides 

trilobus trilobus - Orbulina universa occurs in the 

limestones of the Murray Basin (Ludbrook, 1961), cul-

minating in the Orbulina universa Zone of the Pata 

Limestone. Members of the lineage as high as Praeor-

bulina glomerosa circiilaris (Blow) have been recorded 

from subsurface Port Willunga Beds in the St. Vincent 

Basin (Lindsay and Shepherd, 1966). The absence of the 

upper zones in the Port Villunga Beds and the Gambler 

Limestone is due to erosion. 
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THE STRATIGRAPHIC POSITION OF EOCENE ZONES 

PREVIOUSLY USED IN SOUTHERN AUSTRALIA 

The Zone of Hantkenina alabamensis compressa 
i 

was proposed by Glaessner (1951) in the sense of a total 

range zone, and with slight nomenclatural modification, 

or as nFaunal Unit 1", it was used by subsequent workers 

(Carter 1958a, b; 1964; Ludbrook, 1963; Vade, 1964). 

Although the species is locally common in the Adelaide 

Sub-basin of the St. Vincent Basin, its occurrence else** 

where is extremely rare, and its utility as a zone 

fossil consequently restricted. In the St•Vincent 

Basin and Gambler Embayment It occurs near the base of 

the tipper subzone of the T. aculeata Zone, A species of 

Hantkenina also occurs in the Eucla Basin in the west of 

South Australia at a lower stratigraphic level, associate 
4 * « 

ed with Pseudogloboquadrina primitiva. 
i 

The Zones of Globigerapsls index and Globi-

gerina linaperta (Faunal Units 2 and 3) of Carter and of 
«•> t : 5 , l t • ' ; 

Wade, appear to come within the upper part of our T* 
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aculeata Zone. Carter's Faunal Unit 3 or G. Iinaperta 

Zone was defined as a biostratlgraphic unit represented 

in the upper part of the Castle Cove Limestone and in 

the "Lower Glen Aire Clays" • The "Lower Glen Aire1 

Clays" contain an Eocene microfauna similar to that in 

the T, aculeata Zone of the Port Wlllunga Beds, with T. 
: i • 

aculeata. G. Iinaperta. typical 6, angiporoldes angi-;. . I 
poroldes. and Globanomalina miera. The underlying 

Castle Cove Limestone contains T. aculeata in asso|cia-

tion with Globigerapsls index and Turborotalla gemma 

(Jenkins). The overlap of the latter two species occurs 

in New Zealand only at the base of the Globigerina 

b re vis Zone. Both T. aculeata and T. gemma appear to 

have longer ranges in southern Australia, that of T. 

aculeata extending above the range of Hantkenina alaba* 

menses compressa. T, gemma though common in the G. 

index Zone of Carter, has hot yet been definitely re-

cognized in South Australia. 



Difficulty has been experienced in clearly 
i 

differentiating the 6, linaperta and 6. angiporoides 

angiporoides Zones owing to th«i inter gradation of the 

two species at the top of the range of 6, linaperta 
. i • 1 i sansu strieto. This has resulted in some- doubt bf ! the 

• * t correlation of Carter's Faunal Unit 3 or of the upper 
i 

boundary of the, Aldingan with the lower part of the 
' ' ' • ' '. • • i Whaingaroan being Indicated by Jenkins (1966) and 

1 . . j 1 

Ludbrook (1967)• Itmay also explain the statement by 

McTavish (1966, p , 16) that G. linaperta;"persisted in-

to .the Oligocene in Australia.f 
1 ; , 

Correlation of the Zones now'proposed with 
1 

those previously used and with those of East Africa! or 

Trinidad are tabulated in Figure 3 below, ' 

CORRELATION OF THE,SOUTH AUSTRALIAN ZONES WITH THOSE 

OF TRINIDAI) AND EAST AFRICA 

i 

" . •• . *
 1 

The Gioborotalia australiformis Zone contains 
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Globigerina higginsi (Bolli) and Geumbelitria sp. close 

to; if not identical with, G» columbiana Hove, G, 

biggins! has a limited range in the Porangan - Bortonian 

(Pseudogloboquadrina primitiva to Globigerapsls index 

index Zones) of New Zealand, and in Trinidad from the 

•Globorotalla palmerae to the G1obigerapsis kugleri Zone, 

Geumbelitria columbiana was described from the Claiborne, 

and has a range in Trinidad from the Hantkenina aragonen-

sls to the Portlculasphaera mexlcana Zone, The Globo-

rotalia australiformis Zone appears therefore to 

approximate to the Hantkenina aragonensls Zone, Globi-

gerina p a eudo eo caena occurs over a narrow interval of one 

metre in the Lacepede Formation in the lower part of the 

Turbo ro talla aculeata Zone, It ranges in East Africa-

and in Trinidad from Middle Eocene to the Cribrohantkenina 

danvi11ansis Zone, It has not been.recorded from Now 

Zealand, The upper part of the Turbo rotalla aculeata 

Zone contains Globigerina gortanil praeturritillna, which 

ranges in East Africa from the Globigerapsls semiinvoluta 

Zone to the lower part of the Globigerina gortanil j 
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gortanil Zone. The absence of G. gortanii praeturrlti-

llna from the lower part of the T. aculeata Zone, If It 

Is significant, permits correlation of the lower part 

of the TUrborotalia aculeata Zone with the uppermost 

\Truncorotaloides rohri and lower Globigerap sis semi-

lnvoluta Zones. 
The correlation of the upper part of the 

. Turborotalia aculeata Zone with the Globjgerapsls semi-

involuta to Cribrohantkenlna danvillensis Zone is 

further supported by the occurrence together in the 

upper part of the Tartwaup Formation and also in the 

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

Basin in Victoria of Hantkenina alabamensis compressa 

in association with Turbo ro taila centralis (Cusluoan! and 
. t. 

Bermudez) and Globigerapsis index index. The rare 

occurrence of Turborotalia centralis in this associa^ 

tion iappears to be hear the top of its reuige as indicat-

ed by Eames et al. (1962, Fig. 20), although it seems 

obvious by comparing the rangeis of the more important 
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constituents of the assemblage that Globlgerapsis has a 

longer upward range in Australia and New Zealand than 
* ' ' 1 i 

it has in east Africa. Equivalents of the upper part 

of the Crlbrohantkenina danvlllensis Zone to lowermost 

G. gortanil gortanil Zone are present in the upper part 

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

where G. gortanil praeturritilina occurs In association 

with Globigerapsls index index. Globigerina Iinaperta 

and Turborotalia increbescens. We have not' been able 

to distinguish Globigerapsls troplcalls Blow and Banner 

from ,G. index index in any part of the range of the 

species.-,. 

, The Globigerina Iinaperta Zone is equivalent 

to the ,G. -gortanil gortanil (G. turrit11 ina turritilina) 
Zone of Barnes et al. (Ludbrook, 1967). It is equivalent 

* "*• '•' • '• • • i 
also to the lowermost part of Jenkins's G. brevis Zone. 

The long range of Casslgerinella in South 

Australia is noteworthy.. Forms comparable with C. 

chipdlensis (Cushman and Ponton) first appear in the 

Eocene associated with Globigerapsls index index in! the 



T. aculeata Zone of stratotype Port Willunga Beds 

(Lindsay, 1967), C. chipolensls then ranges from the 

Chlloguembelina cubensis zone'to the 0. universa Zone* 
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FIGURE 3. Correlation of foraminiferal zones 
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EXPLANATION OF PLATES 

7 PLATE 1 

(All figures X U'O) 

1. Guembelitria sp. cf. G. columbiana Hove 

Hypotype Ff442, side view showing aperture. 

Gambler Embayment, Burrungule Member of Tartwaup 

Formation, Globorotalia australiformis Zone, 
S : Middle Eocene. Bore CG6, 25.9 - 26.2 m. ... 
2. Guembelitria stavensis Bandy 

Hypotype Ff4l9, side view showing aperture. 

St. Vincent Basin, type section of Port Willunga 

Beds; top of Chlloguembelina cubensis Zone, 

Oligocene. 

3. Chlloguembelina cubensis . (Palmer) 

Hypotype Ff420, oblique view showing aperture. 

Locality as for fig. 2. 
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4-6 Globo ro tal la australiformis Jenkins 

Hypotype Ff443, locality as for fig. I. . 

4. Spiral view 5. Side view 6. Umbilical 

view. 

7-8 Turborotalia aculeata (Jenkins) 

Hypotype Ff444, S.W. corner of Murray Basin, 

Lacepede Formation, Pseudogloboquadrina primitiva 

Zone, Middle Eocene. Engineering and Water Supply 

Department. Construction Camp bore, 3 km. N. of 

Kingston, 61.0 - 61.3 m. 

7. Spiral view 8. Umbilical view. 

9-10 Turborotalia apinulolnflata Bandy 

Hypotype Ff445, Gambler Embayment, bore CG6, 

42.7 - 43.0 m. 

9. Spiral view 10. Umbilical view. 

11-12 Turbo ro tal la centralis (Cushman and Bermudez) 

Hypotype Ff446, Gambler Embayment, base of 

/lacepede Formation, upper subzone of Turborotalia 

aculeata Zone. Upper Eocene. O.D.N.L. Mt. Salt 
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Structure Hole No, 4, 14 km. S.W. of Mt. Gambler, 
1 * 

189 m. 

11, Spiral view 12. Side view. 

I3-I5 Turborotalia lncrebescens (Bandy) 

Hypo type Ff447, S.W. corner of Murray Basin, 

Lacepede Formation* lower subzone of Turbo ro talla 

aculeata Zone, Upper Eocene. Construction Camp 

bore as for figs. 7-8, 58.6 - 58.9 m. 

13. Spiral view 14. Umbilical view 15. Apert-

ural view. 

16-18 Turborotalia opima opima Bolll 

Hypotype Ff448, Gambler Embayment, Gambler Lime-

stone. s Globigerina euapertura Zone. ?01igocene. 

Beach Petroleum Geltwood Beach No. 1 Well, 11 km. 

S.W. of Millicent, 128 - ljl m. 

16. Spiral view 17. Side view 18. Umbilical view., 

19-20 Globigerina euapertura Jenkins 

Hypotype Ff449, S.W, corner of Murray Basin, 

Gambler Limestone, Globigerina angiporoides angi-
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poroides Zone, Oligocene. Engineering.and Water 

Supply Department. Kingston bore 3» 56 . - 58 m. 

19« Umbilical viev - 20. Side view 

,,, 21. { Globigerina labiacrassata Jenkins 

.Hypotype Ff4359 apertural view. Gambler Embay-

ment, Gambler Limestone. Globigerina labial 

crassata Zone, Oligocene. O.D.N.L. Mt. Salt 

Structure Hole No. 3, 171 - 174 m. 

PLATE 2 

(All figures X 110) 

1-2 Truncoro taloides collactea (Finlay) 

Hypotype Ff450, as for pi. 1, figs. 13-15. 

1. Spiral, view 2. Umbilical view. 

3. Globigerina angiporoldes angiporoldes Hornibrook 
Hypotype Ff438, umbilical view. "St. Vincent 

Basin, type> section of Port Willunga Beds, high 

in upper subzoneof Turbo ro tialia aculeata Zone. 

Upper Eocene. 
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4-5 Globigerina angul1sutural1s Bolli 

Hypotype Ff451, Gambler Embayment, Gambler Lime-

stone, Globigerina euapertura Zone, ?01igocene. 
• * ' ' 

E. and W.S. Department Milliceht bore 2, 105 -

• W • 
4; Spiral view 5. Umbilical view 

6-8 Globigerina pseiidoeocaena Subbotina 

Hypotype Ff452, Construction Camp bore as for pi. 

I, figs. 13-151 59.2 - 59.5 m. 

6. Spiral view, 7. Umbilical view 8. Oblique 

• view,. ̂  

9-10 Globigerina gortanii praeturritilina Blow and Banner 

Hypotype Ff453, Construction Camp bore, Kingston, 
. 

54.0 - 55.5 
zq* Lac©pede Fonn&tloni uppor subzone 

of Turborotalia aculeata Zone, Upper Eocene. 

9. Side view 10. Umbilical view 

1-12 Globigerina higginsi (BolliV 

Hypotype Ff454, bore CG6 as for pi. 1, fig. 1, 



32.0 - 32.3 m. 

11. Side view 12. Apertural view. 

13. Globigerina Iinaperta Pinlay 

Hypotype Ff455, as for pi. 2, figs. 9-10. Side 

view, showing well-developed apertural lip. -

14-15 Globigerina Iinaperta var. 

Hypotype Ff 456, Construction Camp bore,, Kingston 

61.0 - 61.3 m. Lacepede Formation, Paeudoglobo-

quadrlna primitiva Zone, Middle Eocene. . 

14. Spiral view , 15., Side view. , 

16-18 Pseudogloboquadrlna priroitiva (Finlay) 

Hypotype Ff457,: Construction Camp bore, Kingston, 

63.7 - 64.1 m. Lacepede Formation,: Pseudoglobo-

quadrina primitiva Zone. Middle Eocene. 

16. Spiral view 17. Side view 18. Umbilical 

view. 

19. Globigerina yeguaensis yeguaensis Weinzierl and 

Applln 

Hypotype Ff458, umbilical view showing "umbilical 



teeth". Southern Murray Basin, Ettrick Forma-

tion, base of Globigerina euapertura Zone, 

Ollgocene. Emu Flat bore,' Keith, 63 - 58 m. 
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PLANKTONIC FORAMINIFERA 
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