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Ai-.iJ ti'fii- iTI'bl bT i'j -l j'i i'i 

S.'dTIGN 01" i'ullf VILLUlli/i 1;LIJS, ̂ LliXi.G.i ' 

by 

J .A . LIN LW'U' + 

rilH JiAlil 

The type section 20 miles (32 Kin.} south, of Adel«iue 

has beert re-examined, nip rising about 107 feet ( m , ; of 

bryozoal ealcarenitie iwi'uro limestones, yanus, silts, ant- c la j , 

ifc ici informally stibuivided into tJireii apparently uaiifoftnaulo 

successsions ol beds, fc'Jtc middle interval oha r a c t e r I z e d by horizons 

witli spicular oliurty liounles, Equivalents of these thru a inter-

vals ara present in fclte H'illnn;-,a 3lore V .B.l, and in bores in the 

Adelaide Plains* :iub-toasin. The top of the ' ocene Aldin,-.;an dtar.e 

is rc^ros«nied by t3u* fcoj,> of a Lard tvrey raarkur bed at the base of 

tlie siliceous interval about k'j feet (14 m.) above the base of 

the formation. 

x'laiiK.tonic and benthonic foraminif era indicate . *<at the 

of fclio section ranges fron bpper bocene to ulitjocono,* i'uar 

informal ylanktonic Banes are recognized, usintf suceessiv. 

cxfclnc tions of Turbo r o t a 1 ia aculeata (Jenkins), CI obi;;ver 

linaporta (iUnlay) t JI xllo{,-uembalina cutaonsia (i'almer) ana 

b-nembelitria stay en sis. ̂ Sandy. These zones Sfcian Aiuiniian to lover 

Jaujukian tJta&es, and can be related to a yluriktonic z-onal soke :;« 

recently propoisou fur New Zealand. 

tfublished wifcli fclte permission of the .Oirsctur of i'inus 
+ A^alaeontolo^ij?t, Ueoluyical Survey of Sout;; Australia 



INTRO DUCTION 

Rocks referred to Port Villunga Beds comprise * 

significant part of the Tertiary sequence in the St. Vincent Basin 

and its sub-basins. Investigation of the type exposure of Port 

Villunga Beds has therefore been a necessary step towards an 

understanding of the plaoe of the formation in soquanees elsewhere 

especially in the Adelaide Plains Sub-basin. 

The type of the formation at Aiding* Bay, 20 miles 

(32 ton.) south of Adelaide (Fig. 1) forme part of the coastal 

exposure of the Cainesoic rocks in the Willunga Sub-basin of the 

St. Vincent Basin. Following interest in the sequenoe over a 

period of at least 75 years by geologists and palaeontologists, 

it was napped, described, and fonsally sub-divided and named by 

Reynolds (1953). The Port Villunga Beds consist of a bryozoal 

calcarexrifcic series of variable hard and soft rooks including 

impure limestones, sands, silts, and clays, with an interval 

characterized by horizons of siliceous nodules. The beds, which 

are wall exposed in low coastal cliffs around the central part of 

Aldinga Bay, have gentle southerly dips of up to 3° but are in 

part, slightly folded and faulted (see Fig. 2). They are now 

estimated to be about I07 feet (32£ m.) thick which is close to 

Reynolds figure. The thin gravelly sand at the bass of the 

formation (following Ludbrook, I956) overlies Chinaman's Gully 

Beds with minor disconformity, and the formation is overlain by 

Pliocene Hallett Gove Sandstone witti mild angular unconformity. 

INSERT FIGURE 1 

Fig. 1. Locality nap and plan showing position of samples 
taken from stratotype Port Villunga Beds. 



METHODS 

Fig, 1 shows the localities at which samples were 

taken and Fig, 2 their stratigraphio positions. Included are 

samples from a pit dug at the site of 129-66, and also tube 

samples from a "Vacker" hammer hole sunk from the bottom of the 

pit until stopped in hard sandstone, Vashed and unwashed samples 

and aderofaunal preparations, are held in the Palaeontology-

Section of the Geological Surrey of South Australia. 

The photographs of planktonlc foraminifera in Plate 1 

were taken with a Leit-a Labor lux microscope, using a Leitz 

Ultrapak lighting unit in combination with a 6.5X objeotlve and 

relief condenser. Adox KB 12 film was used, and prints were made 

on Agfa Rrovera paper. 

INSERT FIGURE 2 
Fig. 2. Foraminiferal log, lithology, and stratigraphy of 

•fratotype Port Villunga Beds 

CORRELATION ACROSS ALDINGA CREEK 

The exposed Port Villunga Beds are divided into a 

northern and a southern portion by the sand-covered and alluvium-

filled entrance to Aldinga Creek, as shown in Fig. 1. In order to 

consider the sequence as a whole it is therefore necessary to 

determine the stratlgraphic relationship between the northern and 

southern sections across the distance of more than 800 feet (2kk mj 

which separates them. These are ssveral reasons why this is not 

a simple matter. Firstly, some of the beds are observed to vary 

laterally im thickness and lithology. As early as 1878, Tate 



noted their "most diversified character-clays, limestones, and 

sands rapidly replacing one another in horizontal and vertical 

extension"* Secondly, minor folding and faulting are apparent 

in parts of the sequence as shown in Fig. 2. It is likely that 

the concealed section has been affected by one or more of these 

factors. In addition, matching of the sections Immediately north 

and south of Aldinga Creek is rendered more difficult by the 

limited thicknesses available for examination. 

Glaessner (1951, p. 275), recording the measurement 

by Dolling in 19^9 of 25 feat (7i m.) of "polysoal sands and 

clays" north of Aldinga Creek, and 97 feet (30 m.) of "polyzoal 

sandy marls" south of it, listed these thicknesses aa consecutive 

and did not discuss the relationship between the two sections. 

Reynolds did not explicitly state the thickness of beds common to 

both exposed sections. In his Fig. 1, this thickness is apparentl: 

drawn as nine feet (2.7 m.). In his more detailed and definitive 

Fig. 2 it is shown to be little more than two feet (0.6 m.). 

However, in both of these representations the total thickness of 

the formation is 111$ feet (3^ m.). Glaessner and Vade (1958) 

produced from these data, a composite section with the same total 

thickness. 

At the time that Ludbrook and Lindsay (1966) recorded 
their preliminary notes on the range of Globigerina linaperta 

and the extent of the Aldingan Stage within the formation, the 

writer accepted Reynold** correlation of beds either side of 

Aldinga Creek aa shown in his Fig. 2. However, the ranges of 

Turborotalia aculeate in the northern and southern sections 

suggeeted that sore of the beds than he indicated in Fig. 2 are 

ooamten to the two sections. 

Later in 19&6, during a &i.%<&M.«*lxra. *ith m*>. w. Stewart 
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of the Geology Department, University of Adelaide, it became 

apparent that further measurements should be made to check the 

thickness common to both sections. In a brief stadia survey, 

several marker beds near Aldinga Creek were traced by the writer, 

and the results are presented slightly dlagrammatically in Fig. 2. 

The green clay with white limy nodules, which was used as a 

marker bed by Reynolds and from which his sample A.211 and the 

writer's sample 132-66 were taken, is matched with one of the 

green clays north of the creek as shown. Both beds contain the 

uppermost occurrence of Turborotalja aculeate in their respective 

sections. This correlation is considered to be reasonably 

consistent with the lithological, structural, and microfaunal 

data, but it is certainly desirable that the depth to Chinaman's 

Gully Beds should be proved south of Aldinga Creek by drilling. 

The type section of Port Villunga Beds as now re-

measured, is therefore approximately 26 fset (8 m») thick north 

of Aldinga Creek, and 89 feet (27 m.) thick south of it, with 

nearly 8 feet (2£ m.) of overlap between the sections, yielding 

a total thickness of about 107 feet (32;, m.). 

LITHOLOGICAL UNITS 

Reynolds, in his Fig. 2, distinguished 29 lithological 

units in the type section. His basal bed, a green fossiliferous 

clay, is now considered to be the top unit of Chinaman's Gully 

tteds. The remaining 28 units may be grouped into three litho-

logical subdivisions which are recognisable elsewhere in the 

Villunga and Adelaide Plains Sub-basins, For the present, these 

three subdivisions are simply referred to as the lower, middle, 

and upper sequences, but future work may show that they merit 

formal stratigraphic status. 



Numbering Reynolds'a 28 units from the bottom up, 

the lover sequence contains units 1 to 12 and is by present , 

measurement and correlation about 43 feet (13 m.) thick. It 

consists of a thin basal grarelly sand followed by eream cross-

bedded bryoaoal oaloarenitic sandy limestones, calcareous sand-

stones and sands, green-grey clays (often with white limy nodulei 

and fawn, brown,or pale grey, impure oaloarenitic limestones, silt 

and marls. This variable suocsssion extends up to the base of th 

first hard bed which has some siliceous cementation - the "hard 

consolidated grey marly bed to be seen in the caves below Port 

Villunga" (Reynolds, Fig, 2), 

The middle sequence consists of most of the resAinder 

of the type section, up to and including the lower part of unit 

28, It is about 52 feet (16 m.) thick, and is characterised by 

the sporadic development of a hard spicular cherty phase typically 

occurring as bands of fawn and grey fossiliferous cherty nodules 

in softer fawn to p*le grey impure limestones, silts, and marls, all 

calcarenitic and sandy. At the base of this interval is the hard 

marker bed noted above, which has some siliceous phass but is 

mostly limestone to calcareous siltstone and sandstone. The base 

of the lowest bed with prominent siliceous nodules is from 4 to 5 

feet (1*2 to 1,5 m.) above the top of the marker bed. This 

middle, siliceous, interval in Port Villunga Beds Is distinct 

from the older siliceous beds developed in Blanche Point Banded 

Marls, The two are separated by about 107 feet m.) of 

Blanche Point Soft Marls, Chinaman's Gully Beds and Aldingan 

Port Villunga Beds in the exposures at Maslin and Aldinga Bays. 

The upper sequence comprises the upper part of unit 28 

to the top of the exposed section. It is about 12 feet (3£ m.) 

thick, consisting of yellow -brown, fawn, and pals grey bryosoal 
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beds including hard limestone bands, softer impure limestones, 

silty sands, and at the top of the exposure cross-bedded 

calcarenitic sandstones. 

Reynolds did not define the top of Port Villunga Beds 

but simply noted that the top of the formation is not revealed 

in the type section, 3i miles (5i km*) inland, the Villunga 

Bore V.B.I (Glaessner and Voodard, 1956; Ludbrook, 1956; Lindsay 

I966) penetrated, above the stratlgraphic level of the top of the 

type section, more than I60 feet (49 m.) of calcareous sands, 

sandstones, and sandy limestones, which are evidently also Port 

Villunga Beds. They extend up beyond the level of Janjukian 

(Oligocene) beds at the top of the type ssction into beds which 

are Longfordian (Lower Miocene). The three lithological sub-

divisions of the type section can also be recognised in broad 

outline in the bore, despite changes there in lithofaciea due to 

deposition under more marginal and restricted conditions. 

Calcarenitic limestones, sands, and clay, which may be 

included within the scope of Port Villunga Beds are widespread in 

the St* Vincent Basin (Glassner and Vade, 1958). In the Adelaide 

Plains Sub-basin Miocene beds up to Balcombian stage, including 

the Munno Para clay Member, are known from bores (Lindsay and 

Shepherd, I966) and in one locality the presence of Heterolepa 

victoriensis (Chapman, Parr, and Collins) suggests Bairnsdalian 

Stage (Lindsay, I965), It has been recently demonstrated 

(Lindsay, 19&7) that equivalents of the three lithological sub-

divisions of the type section are recognisable In deeper bores in 

the Adelaide Plains. The middle, siliceous, interval is well-

developed at least as far north as Hundred of Dublin, but the 

lower interval is difficult to separate from Blanche Point Soft 

Marls, and Chinaman's Gully Beds usually cannot be distinguished. 
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The whole succession of Port Villunga Beds attains a maximum 

known thickness of 87** feet (267 m.) in the Croydon Bore where, 

in the lower part of this succesdon, equivalents of the type 

section are 44o feet (125 m.) thick. 

CORRELATION WITH AUSTRALIAN AND NEV ZEALAND STAGES 

After tracing the usage of the stage name Aldingan, 

Ludbrook and Lindsay redefined the tern in the restricted tine-

rock sense as representing the tine interval required for the 

deposition at Aldinga and Ma si in Bays of the Tortaohilla Lime-

stone, the Blanche Point Marls, ths Chinaman's Gully Beds, and 

the lower half of the Port Villunga Beds.1* The upper boundary of 

the stage was drawn at a level of natural subdivision, involving 

both an important mlcrofaunal event - the top of the range of 

- ,snd an important lithological develop-

ment - the commencement of the middle, siliceous, interval of 

Port Villunga Beds. The end of the Aldingan Stags is now further 

defined as being represented by the top of the hard grey marker 

bed which is ths basal unit of the middle interval as described 

above. By present measurement and correlation the boundary is at 

approximately 45 feet (14 m.) above the base of the formation. 

Raggatt and Crespln ( 1 9 5 5 ) , followed sort recently by 

Carter ( 1 9 6 4 ) , have restricted the Janjukian Stage in a time-rock 

sense to represent the time interval required for the deposition 

of the Jan Juc Formation in the Bells Headland - Torquay area of 

southern Victoria. The most diagnostic planktonic event at 

present available to link the type sections of Jan Juc Formation 

and Port Villunga Beds, is the extinction of c h ^ f l f l ^ a 

cubensls which takes place near the base of the former and near 

the top of the latter. This event is a feature of Carter«s 
Fauna1 Unit 4, in the lower episode of the Janjukian. From 
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available data on the range of the specie* in both sequencea it 

may be inferred that less then 20 feet (6 m.) of Port Willunga 

Beds, at the top of their type section, are early Janjukian. 

Host of the middle, siliceous, interval appears to be strictly 

pre-Janjukian and it is post-Aldingan as at present defined. 

Further description of the Jan Juc Formation and its planktonic . .;_( 

foramlnifera will be necessary to further clarify the relation 

between Aldingan and JanJukian Stages, 

Comparison of the ranges of several planktonic species 

in Port Willunga Beds with their ranges as recorded by Jenkins 

for New Zealand, suggests correlation with the Kaiatan, Runangan, 

and Whaingaroan Stages as shown in Fig. 2. 

AGE OF THE TYPE SECTION 

Eocene age was recently ascribed to the lower, Aldingan, 

part of the type eection by Ludbrook and Lindsay, the writer 

having recognised in it, an apparently unreworked foreuainiferal 

succession with Globjgar^ia llnaprta and associated Eocene species, 

Although in earlier years considered all of Eocene age by Tate 

(1879* 1899) *nd Tate and Dennant (1896), the type section was 

more »cently considered to be of Oligocene to Lover Miocene age. 

The fora«iniferal evidence now available suggests an Oligocene 

age for the post-Aldingan part of the section, 

PLANKTONIC ZONES 

Lithologies and microfaunas suggest that stratotype 

Port Willunga Bode, as indeed most of the marine Tertiary of the 

St, Vincent Basin, were deposited under conditions of somewhat 
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restricted access to the open ocean. This environment does not 

favour the presence ef the tropical or temperate plank tonic 

foraminlf era which have been oho sen to diagnose planktonie sones 

in standard sequences of comparable age elsewhere. For example, 

of the zonal speoies of Blow and Banner (1962), only Globigerina 

ampliapertura Belli has been found. Zonal speoies ef Jenkins 

(1965) not yet encountered include Globo rot alia inoonsplcua Howe, 

Globjfferlpa brevjs Jenkins. (froHfiorap^ £ a & £ JtotiZ 

(Finlay) , key species of the ^dsx zone or zone 2 of Carter 

(1964 , p. 46) followed by Vade ( 1964 ) , occurs only very rarely 

and immaturely. flfrgbUfrtfta £BCt££2Sl^i£ Hornibrook, 

another of Jenkins's zonal species, although very rare is typical 

and persistent within the range of G. linaporta s.str. Above 

this however, only occasional doubtful specimens are present at 

the level of the HgjPffgjflff Zealand, 

and the zone is U m s not suitable for local use. g. ouaportura 

Jenkins is present but not well-developed in the typo seetlon. 

Jenkins,however, defined the lower boundary of his euSiPertuya 

zone by the extinction of G. ^n*lPoroldss engineroides. and as 

noted above this Is not a suitable criterion at Aiding* Bay, 

The linaporta zone of Carter (1964) followed by Vade 

( 1 9 6 4 ) , was equated b* them with Carter's Faunal tJnit 3, which 

is characterised by the micro fauna of the upper part of the 

Caatle Gove Limestone, and the "Lower Glen Aire Clays*, containing 

"a form of Globlirerina linaporta with swollen chambers* (Garter 

1958, p. 21). Examination of available material loaves little 

doubt that this is G. amriporol^es anjciporoidos. and not G. 

linaporta s.str. Jenkins records similar upward ranges for both 

g?-<»biUfr»P,tty. i^es inftex in New Zealand. Fauna] 

Unit 3, or the "linaporta zone* in this sense, has not boon used 

in the present study due to some uncertainty as to the plAriktonic 
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content and stratigraphic position of the beds used to define it. 

Jenkins defined a different sone of G. lipaperta in the 

l/pper Eocene of New Zealand, between the extinction of filoboyotslia 

inconspicua and the initial appearance of Globi^erina brevia. 

Neither of these species is known from Port Willunga Beds but his 

sone is adapted for local use as described below. 

The most useful characteristic of Carter's Paunal Unit 

4, the final appearance of tfhilosruembelina cubensis. is utilized 

as the upper limit of a zone of £« cubensis which follows the sone 

of G, linaper^a. Guenbelitrja stavensis is associated with 

cubensis at the level of Faunal Unit k and ranges a little higher* 

This relationship is used to define a zone of stavensis. which 

ocours at the top of the type section. 

Despite their usefulness at a certain stqge in the 

development of Australian Tertiary stratigraphy, Carter's Faunal 

Units or Zones are for various reasons, proving unsuitable or 

difficult to use (at least in the Eocene and Oligocene) as a 

framework for planktonic zonation. The recent work of Jenkins in 

New Zealand has provided the basis for an alternative approach 

and it is therefore proposed to define from stratotype Port 

Willunga Beds, informal local planktonic zones which may be 

useful within the St. Vincent Basin, and may also be related to 

zones elsewhere via more diverse planktonic sequences from 

southern Australian and New Zealand. 

The lowest such sone in the type section is that of 

Turborotalia aouleata (® Globorotalia inconspicus aculoata 

Jenkins) which extends below Port Willunga Beds, and whose upper 

limit is marked by the top of the range of the species. Jenkins 

recorded the same extinction level for bith of the forms he 
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regarded as subspecies of 6. inconspicpa. If T. sousesta has 

a similar range in South Australia, the basal 22 foot (6.7 m.) 

of Port Villunga Beds containing the species, correlate with 

part of the Kaia tan Stage of Nov Zealand at the top of the sone 

of G. inoonapioua. Species associated with X* aouloata in the 

aouloata sone at Aldinga Bay include Globjgorapsis index index. 

Globigerina linaporta. G. angjporoidea angjporoldos. 

ampliapertura. Turborotalis Ipcrebesgeps (Bandy), Ghlloguombelina 

cubensls. and Cassigerinella sp. cf . C. chipolensis (Cushman and 

Ponton,) Below Port Villunga Beds, the sequence at Aldinga and 

Ha si in Bays is not at present known to hare other planktonic 

events suitable as a basis of conation until Hantke«|^a 

alabameneis compressa Parr is encountered in the lower part of 

Blanche Point Traneitional Marls. 

A sone of Globigerina linaporta has its lower boundary 

defined by the top of the range of Turbprptalja aculeate and its 

tipper by the top of the range of G. linaporta s.str. This is 

comparable with the G. linaporta zone of Jenkins in the upper 

Kaiatan and Rtmangan of New Zealand, but there he shows the final 

appearance of _G. linaperta to be contained within the basal part 

of his brevls sone which is not yet recognised in Australia. 

Species associated with G. linaporta in this adapted linaporta 

zone include Ohilofi^iombelina cubensls, Gassigorlnolla sp. cf. 

chlpolensls. Turborotalla inorebesoens. Globigerina 

affpllapertuya, G. anfllporqides angiporoldes. and, at the top, 

Gueffbej4trla f javeFTEFL,B and Globigerina suaportura. The zone of 

St* linaperta is present in the uppermost part of the Aldingan. 

The zone of Chiloimembelina cubensls has its lower 

boundary defined by the top of the range of G. linaporta and its 

upper boundary by the final appearance of 0. cubensls. Species 



associated, with t'Ue zonal spooler include iruotiibolitria stay t-nsis. 

Jas sipurixio 1 la- chi fpolensis, ulablKorina ..•ga.tcrt.urn , aite vory 

rare arid doubtful <spociue.ny of fj, ant,iporoides anKiporoiuefr, 

Also occurring towards the toy of iihe zona in th.j* type section 

are Globi^erlna bulloido<s dUirbif^ny, G, sp. cf, i>, ciperouixsls 

ciperocnsi-:; iiolli, G, labia era ssata Jenkins, a ad Oloboro taloides 

testaru^osa (Jenkins) , A specimen of ml o barto mal in a sp, cf. 

naroxowichiensis zlyatliuk was recovered from the top of thu sr.une, 

Th« zone of cubensis is post-Aldingan, and its uppermost part, 

at least, is early Janjukian, The zone is likely to t o pynebronoul 

with most of the brevls zone, the whole of the an,jij.?opoides. 

anfoiporoides zone, and tJio basal pari of the euapertura zone of 

Jenkins, 

fiie zone of trnaiabolitria stay ana is has its lower 

boundary defined by the top of the range of ^lillopuetibeUna 

cubensis, and its upper boundary by the final appearance of t.Jiu 

zonal apociefjuthe lattoc event almost certainly occurring 

stratiijraphically liiiyaer than tliu top of the type section of 

Port Villtnitfa .Ueds, In the »illungo 'hore v.b.l, and ^en^rall} 

in the Adelaide Plains rfub-basin, G, stavonsis ranges up ahovt? 

cubensis (Lindsay X966, lcJ&71 oirud above), the top uf the 

type section the zonal apecios is associated with .assiftot-jne 1 la 

chipolensis and Globifrcerlna bulloides, The zone would no .iGuhf, 

occupy an interval in ti;e lower part of Jenkins fs cnaport-iirn 

zone (though Jenkins doe a not record g, stavensis). in, uppurno.-.i i; 

Vhaiuftaroan anu perliaps basal lAmtroonian, « 
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FORAMXNIFERA 

fUflfrfopAF species 

Throughout tho typo section, planktonic species art 

mostly small and restricted In variety, although at tlmos abundant. 

No reworking la apparent. The local ranges of more significant 

species are plotted in Fig. 2. 

Globjgorina praebulloides (many ooaqp arable with subsp. 

lorovi Blow and Banner), angustiumbillcata Bolli, officinal-

is Subbotina, and G. ouachitasnsis Howe and Wallace range through 

the sequence, comprising an association of small, apparently tol-

erant, speoies related to the Globigorijaa.bulloides Lineage which 

was discussed by Vade, They often form the most obvious and abun-

dant planktonio component of the samples examined and appear to be 

typically present in Upper Eocene and Oligocene sequences elsewhere 

Because of their long ranges, however, they are omitted from Fig, 

2, 

ffttWrtPUfl* stavyisfs Bandy, 1949 

pi. 1 fig. 1 

The South Australian species of Guembolitria which occurs 

in the uppermost Eocene and Oligocene, has been compared with the 

types of G. stavensis kindly loaned by the University of Indiana. 

At Port Villunga, the species commences its range about 7 feet 

(2 m.) below the extinction of Qlobigerina linaporta and continues 

up to the top of the section beyond the highest occurrence of 

Chiloguembelina cubensls. this latter part of its range comprising 

the basal part of the sone of G. stavensis. The species has a 

wide distribution in the St. Vincent, Hurray, and Otway Basins. 
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Chiloguenbellna cubensls (Palmer, 1934) 

pi. I figs. 2-3 

Beckmann (1957) cow en ted on the stratlgraphio useful-

ness of Chiloguembelina. particularly in samples containing 

mainly a benthonlc fauna, and his remarks are supported by the 

writer's experience of both Chiloguembelina and Quembelitria in 

the Upper Eocene and Oligocene of the Murray and St. Vinoent 

Basins in South Australia. 

Reynolds (p. 129) vas the first to note the presence 

of "Gumbelina* in type Port Villunga Bods, from sample A. 114, 

18 feet above the base of the formation (Carter, 1958, p. 25). 

It is now known that cubensls ranges almost throughout the 

section, appearing to approach extinction towards the top, in 

basal Janjukian equivalents, where it becomes very rare and 

sporadic. The last-appearing specimen is figured. 

Besides Carter's record of the last appearance of the 

species in Faunal Unit 4 low in the Jan Juo Formation at Bell' s 

Headland (carter 19*4, p. 42, fig. 14), Taylor ( 1 9 6 6 ) , records 

C. cubensls above linaporta from Esso Glppsland Shelf No. 1 

Veil in his Zonule J which he compares with Faunal Unit 4. 

Jenkins puts the extinction of C. cubensls within the basal part 

of his euaportura sone, high in the Vhaingaroan of New Zealand. 

He has recently (19^6) made this extinction the eleventh in a 

series of twenty-nine homotaxial datum planes chosen by him for 

the Pacific and Trinidad Tertiary. In Trinidad, C. oubensis 

makes its final appearance in the ?rAlT QP^ma sone. The occurr-

ence of this datum plane near the top of stratotype Port 

Villunga Beds is thus of considerable Importance. Although the 

planes are described by Jenkins as homotaxial and not necessarily 
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isochronous, ho accspts ths extinction of O, cubensis as an 

Oligocene event. 

Globanonalina sp. of. G. BafluowjLphlofta&,y (Myatliuk, 1950) 

pi. 1 figs. 4-5 

A solitary ssAll planispiral specimen with six 

chambers in the final whorl was recovered from the top of the 

cubensis sone. It is Globanonalina. apparently less akin to 

G. miera (Cole) than to G. naguewlohlanals (fide Ellis and 

Messina, 1940 et sea.). Tb® extinction of Myatlluk's species, as 

the last-surviving species of Globanonalina. marks the lower 

boundary of the basal Neogene sone N.l of Banner and Blow (1965)* 

Too much Importance cannot be attached to a single specimen, but 

the occurrence does provide some siq>port for the widely-held 

view that the extinction of C. cubenyis oocurred in the 

Palaeogene and Oligocene. 

Jassigerinolla ohlpolensis (Oushman and Ponton, 1932) 

pi. 1 fig. 6 

Specimens with well-developed blserlal enrolling 

and prominent aperture, oeour through the oubeneis and stavonsls 

zones. The species ranges as high as the Balcombian Hunno Para 

Clay in the Adelaide Plaina Sub-basin, and up to Bairnsdalian 

Pata Limestone in the Murray Basin of South Australia. 

sp. cf. chipol ens is 

pi. 1 figs. 7-9 

Blow and Banner did not find any forms referable to 

the genus Caasigerlnolla in the Eocene of the Lindl area, 

Tanganyika. However In stratotype Port Villunga Beds, forms 
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i'rOE the upper part of the acnleata zone, and the linaperia zone, 
are referable to ^assifierinella ant: are compared with chipe-

lensis. .•!leven such specimens have boon recovered. They usually 

Itavo a distinct plani spiral early stage, but also display feme 

biserial enrolling of ssi^erlnella,. In some examples the 

aperture tends to be move restricted and slit-like than is the 

case witli chipolensis. but tlie earliest form (pi. I, f itfa, 

7-3) has a distinctly open oval aperture. The lowest satuplu 

south of Aldin^-a oreek with d. ap. cf. J. chipolensis (1 -jj-GC) 
also contains iimnature but characteristic <Mo hi/.erapsis index index 

besides Turborotalia aculeata. The earliest ^ sp. cf. jJ, 

uliipolensis in the type section is from sample 123-66 nortli of 

' Idinjja ^reok, and is associated with the latest Daslinella 

chapman! G-lae saner and Vade. Todd (lf)66, p. I^) bus recently 

discussed the possibility that Jaasif-erinella occurs in the 

Wocane. The evidence from fort V-illunoa jjeds so ems to confirms 

that it does, 

Jurborotalia aculeata (Jenkins, I963) 

pi, 1 figs, lu-li 

• This distinctive, finely spinose Turboro.talia, 

described from the Uortonian and kaiatan, citâ es of Sow *.ealand, 

is present, at times abundantly, in the basal 22 feet (6 .u.) 

of the type section, in the aculeata, zone. Its differences from 

Globorota 1 ja inconspicua Howe, noted by Jenkins, appeal'' to 

suffice for its transfer froiu a subspecics of U. inuensplcua 

to a distinct species in furborotalia. BotL. north and south 

of Aldinga Ureek, the highest occurrence of T. aculeata is in u 

tjreeu clay with white liwy nodules, supporfciuf; the equivalence 

of these two 'beds as shown in fiq, apoeios is known. ir-ros.; 
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Globigerlna angiporoides angjporoides hornibrook, 1965 

pi. 1 fig. 23 

Through the aculeata zone this form occurs typically 

and consistently but mostly very rarely. It ranges into the 

linaperta zone and occasional doubtful examples are present 

nearly to the top of the cubensis sons. Taylor (op. cit) record-

ed this species (as G. angjpora Stache) only from his Zonule K 

of uppermost Eocene age in Csso Gippsland Shelf No. 1 Veil, 

associated with G, linaporta. G. angjporoides angjporoides is 

abundant in the "Lover Glen Aire Clays", and as was noted above, 

there is little doubt that it is the form referred to by Carter 

as "G. linaperta with swollen chambers", the characteristic 

species of his Faunal Unit 3 or "linaperta zone." 

Globigerlna bulloides d'Orbigny, 1826 

pi. 1 fig. 16 

There has been some disagreement among micropalaeonto-

logists over the age of earliest G. bulloides. varying for 

example from middle Miocene (Blow, 1959, P. 175) to Upper Eocene 

(Vade, op. cit., p. 278). Jenkins recorded earliest G. bulloides 

in New Zealand from middle Vhaingaroan Stage (Oligocene), and 

comparable with this, in type Port Villunga Beds, forms attribu-

table to G. bulloides enter high in the cubensis sone and are 

prominent within the Janjukian interval. 

Globigerlna sp. cf. G. cjperoensis ciperoensis Boll1,1957 

pi. 1 fig. 18 

At a similar level to that recorded by Jenkins for New 

Zealand, the ciperoensis form is emerging as an offshoot from the 
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O. angustiuiqbi^icata population at the top of the cubonaie Bono 

in Port Villunga Bods, as it develops a more highly trochospiral, 

five-chambered whorl, a sli^btly hispid teat, and a more open 

centrally-situated umbilical aperture tending to lose its lip. 

The specimen most similar to G. oiporoensls ciperoensis is 

figured, but its umbilicus is still relatively small, and an 

apertural lip is still silently developed. 

Globigerlna eufpfrftiya Jenkins, i960 

pi, 1 fig. 15 

Commenolng its range near the top of the Aldingan, 

G. euapertura occurs most frequently in the Janjukian interval. 

The rather low, rimmed, widely-arched aperture and depressed 

final chamber, are distinctive features. Blow and Banner dis-

cussed euapertura as a subspecies of G. ampliapertura. and 

showed its emergence from that lineage near the'top of their 

turritilina turritifina sons (uppermost Eocene) at Lindi. 

Similarly in Mow Zealand, Jenkins records the commencement of 

the range of euapertura near the Runangan-Vhaingaroan boundary 

At Port Villunga, sample 1*17-66 from just below the top of the 

Aldingan Stage contained the specimens figured of the earliest 

definite g. euapertura and the Latest G. ampliapsrtura seen. 

labiacrassata Jenkins, 1965 

pi. 1 figs. 20-22 

A few examples of the speoies have been recovered from 

samples 9-67 and I3-67 in the upper part of the cubensis sone, 

at a level equivalent to the middle of its range in New Zealand. 

The forms have moderately thickened apertural rims, and variable 

sise and height of aperture, as compared with the more typical 

figured specimen from the Otway Basin. 
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Globigerlna linaperta Finlay, I9J9 

pi. 1 figs, 23-24 

The apparent environmental tolerance of this species 

makes it stratigraphically important in Eocene correlation. Blow 

and. Banner demonstrated its extinction at Lindi at the top of 

their turritllina turritilina zone, in beds still Eocene on the 

evidence of diagnostic larger foraminifera such as Dlscocvclina 

sp. For New Zealand, Jenkins recorded both G, linaperta and 

G^obigerapsis index index as having become extinct at the top 

of the Runangan, and accepted this as the Eocene-Oligocene 

boundary. MoTavish (1966, p. 16) maintained that G. linaperta 

"persisted into the Oligocene in Australia", while acknowledging 

its general extinction at the close of the Eocene. However it 

seems likely from present studies that Australian records of 

G. ^Linaperta from the Oligocene refer either to G. angiporoides 

an^iporoides or to forms not oonspeclfio with G. linaperta but 

comparable with it in some aspects. The specimens figured from 

Fort Villunga Beds show the diagnostic features of the species, 

and in particular the specimen from sample 148-66, the uppermost 

recovered, is very comparable with New Zealand material examined. 

Globorotaloldes testarugosa (Jenkins, i960) 

pi. 1 fig. 26 

Good examplss are present very rarely at the top of 

the cubensls zone, equivalent to the middle of the range 

recorded by J«nkins from New Zealand. He described the species 

from the base of the Lakes Entrance Oil Shaft in Victoria at the 

top of its range. The form has also been recorded by Taylor 

(op. cit.) from Esso Glppsland Shelf No. 1 Veil. The figured 

specimen shows the characteristic coarsely pitted' wall 
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And relatively straight tangential sutures on the spiral side. 

Qlobigorapsis index index (Finlay, 1939) 

pi. 1 fig. 19 

Isasature examples with wide single apertures, as shown 

in the figured specimen, occur very rarely within the aculeata 

sone. Jenkins does not record Globjgorapsis tropioalis Blow and 

Banner from Mew Zealand and ranges both g. index index and Globig-

erlna linaperta to the top of the Runangan. G. index Ifldf* is 

evidently more affected by adverse environment than is linapeyta 

and its usability as a zonal indicator is thereby lessened. 

However, its occasional presence within the bottom 16 feet (5 m.) 

of the type section of Port Villunga Beds confirms the Upper Booene 

age of this interval. 

Bonthonic species 

The benthonic foraminlfera have not been etudied in da-

tail and many of the species are as yet undescribed. A few of 

more immediate stratigraphio significance will be noted here. 

An Interesting assemblage is present as a numerically 

minor constituent of the microfauna in the basal 20 feet (6 m.) 

of the type section, within the Upper Eocene aculeata zone. The 

members of this assemblage aret Oreopinlna kingscotepsis Vade, 

Linderina sp., Halkvardia sp. cf. H. bartrumi Parr, Maslinella 

chapmani Glaessner and Vade, Reussella finlay^. Dorreen, and a 

genus close to Bolivinella. Their ranges within the type 

section are plotted in Fig. 2. 

All South Australian specimens of kings-

cotensis recorded by Vade in her description of the species 

(1955)» came from Eocene beds. It has in addition been recorded 

by Ludbrook from Buccleuch A and B in the Murray Basin (I96I, 
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- 25 -
»> 

It »»» described from the Jan Juc Formation and occurs sparsely lr 

Janjukian correlatives in the Murray and St. Vincent Basins. 

Sherbornina atkinsonl Chapman occurs throughout the 

type section, preferring calcareous sandy fades, but S. 

cuneimarginata Vade is not present. 

Notably absent from even the Upper Eooene part of 

Port Villunga Beds are Asterlgerinella adelajdensis (Howchin) 

and a distinctive, striate, Pseudppolymorphlna op. (of 

Ludbrook, 1961, PI. 1, Fig. 1). In the St. Vinoent Basin the 

former is not known from above Blanche Point Marls and the 

latter ranges no higher than the Blanche Point Transitional 

Marls Member. 

VipCtoriella conoidea (Rutten) has not been seen in 

the type section, and in any case use of the Viotoriolla 

conoidea sone (Carter, op. cit.; "V. pjleote" sone of Glaessner, 

op. cit.) would be inappropriate for a scheme of planktonic 

zonation. The cubensis and stavensls sones of the present 

scheme are used instead for all but the uppermost part of the zone 

of V^ctoriella conoidea. The species has been found by the writer 

recently for the firet time in the Adelaide Plains in the Croydon 

Bore where it occurs in Port Villunga Beds at 1,o4o-1voJ»5 feet 

(317-319 a.) la pale brownish-grey limestone, 25 feet (7.6 m.) 

above the top of the stavenais zone, and associated in an upper 

Janjukian micro fauna with Cibloides pseudoconvexus. "J oV>l ff***V*a 

sp. cf. G. angullsuturalls Belli, H»»«UiP* torouavensls. 

Sherbornina atkinsoni and Sherbyyy^na cyyioifrarffliiafra. TJiis is 

above the level of the type section of Port Villunga Beds, and 

must be close to the Oligocene-Miooene boundary. 
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EXPLANATION OF PLATE 

PLATE 1 

(All figures X 110) 

A H from type section of Port Willunga Beds except 
fig. 22. 

1 Guembelltria stavenais Bandy 
Hypotype Ff4l9, sample 145-66, top of cubensis zone, 
Oligocene, 

2-3 Ohiloguembelina cubensis (Palmer) 
Hypotype Ff420, sample I45-66, as above, 
2, Side view 3. Oblique view showing aperture. 

4-5 Globanomalina sp. cf. G. naguewichiensia (Myatliuk) 
Hypotype Ff42l, sample 145-66, as above. 
4. Side view 5. Apertural view. 

6 Gassigerinella chipolensis (Gushman and Ponton) 
Hypotype. Ff422, sample 144-66, high in cubensis zone, 
Oligocene, Side view, showing aperture. 

7-9 Gaaslgerinolla sp, cf. G. chipolensis (Gushman and 
Ponton) 
7, 8, Hypotype Ff423» sample 123-66, aculeata zone, 
Upper Eocene. 
7, Apertural side view 8, Oblique apertural view, 
9, Hypotype Ff424, sample 126-66, top of aculeata 
zone, Upper Eocene, Side view, 

10-11 Turborotalia aculeata (Jenkins) 
Hypotype Ff425, sample 163-66, aculeata zone, 
Upper Eocene. 10. Umbilical view 11. Spiral view, 

12 Turborotalis increbescens (Bandy) 
Hypotype Ff426, sample 127-66, basal linaperta zone, 
Upper Eocene. Umbilical view. 

13-14 Turborotalia opima continuoaa (Blow) 

Hypotype Ff427, sample 145-66, top of cubensis zone, 

Oligocene. Ij. Side view showing the "comma-shaped 

aperture14 noted by Blow 14. Umbilical view. 
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i Globigerlna euapertura Jenkins 

Hypotype Ff428, sample 147-66, near top of linaporta 

zone, uppermost Eocene. Umbilical view. 

Globigerlna bulloides d*0rbigny 

Hypotype Ff429, sample 145-66, top of cubensis zone, 

Oligocene. Umbilical view. 

Globigerlna ampliapertura Bolli 

Hypotype Ff430t sample 147-66, near top of linaporta 

zone, uppermost Eocene. Umbilical viev. 

GKLoMgerina SP. cf. G. ciperoensis ciperoensis Bolli 

Hypotype Ff43l, sample 145-66, top of oubensis zone, 

Oligocene, Umbilical viev. 

Globlgerapsis index index (Finlay) 

Hypotype Ff432, sample 161-66, aculeata zone, Upper 

Eocene. Umbilical view showing single aperture of 

immature specimen, 

Globigerlna labiaerassata Jenkins 

20, Hypotype Ff433, sample 9-67, high in cubensis zone, 

Oligocene, Umbilical view showing relatively small 

aperture with thick rim. 

21, Hypotype Ff434, sample 13-67, cubensis zone, 

Oligocene. Umbilical view showing larger aperture and 

thick rim. 

22, Hypotype Ff435, Oil Development N.L. Mount Salt 

Structure Hole No. 3, 560-570 feet, Gambler Limestone, 

Oligocene, Gtway Basin, 10 miles (16 km.) south-west 

of Mount Gambler. Umbilical view showing typical aper-

tural features. 
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