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Foraminifera of the Pliocene of 
South-Eastern Australia By W. J. Parr, F.R.M.S. 

Introduction. 
In a recent paper by the late Professor W . Howchin and 

the present writer (6) on the geological features and foramini-
feral fauna of the Metropolitan Abattoirs Bore, Adelaide, 
reference is made to the position of the Kalimnan of Victoria 
in relation to the beds in the vicinity of Adelaide to whicli 
Howchin (4) applied the name of " Adelaidean." 

The term " Kalimnan " is a local stage name given by Ha]l 
and Pritchard (1) in 1902 to the marine Tertiary beds exposed 
at Jemmy's Point, near Kal imna (the type locality for the 
Kal imnan) , Muddy Creek (the upper beds) , Beaumaris (the 
upper beds), and elsewhere. The Kalimnan is now regardtid 
as Lower Pliocene. The Adelaidean beds consist of fossiliferous 
marine deposits of a sandy facies occurring in borings in a 
limited area along the western and north-eastern sides of the 
City of Adelaide. T)iey have been referred by Hall and 
Pritchard (1) to the Kalimnan and by Mrs. N. H. Ludbrook (7) 
to the Lower Pliocene. Tate (8) regarded them as intermediate 
in age between the Limestone Creek (Werrikooian of Hall and 
Pritchard = Upper Pliocene or Lower Pleistocene) beds and 
those at .Jemmy's Point. Howchin (3) advanced the view that 
these deposits were of Upper Pliocene age and has been sup-
ported in this by the writer (1). Chapman (1) agreed with 
Howchin's opinion that the Adelaidean beds were younger than 
Kalimnan but did not give a closer estimate of their age. 

The palaeontological evidence used by the authors named, 
other than Howchin and Parr, in considering the ages of the 
Kalimnan and the Adelaidean, has been supplied by the larger 
fossils. With the exception of Howchin's paper (2), published 
as long ago as 1889, on the foraminifera of Muddy Creek, the 
foraminifera occurring in the surface exposures of the 
Kalimnan, including those of the type locality, have not been 
described. In view of the use now being made of the smaller 
foraminifera in problems of correlation, the fol lowing notes 
on the foraminifera of the Kalimnan of Victoria have been 
prepared. They represent the results of the examination of n 
representative series of samples from Jemmy's Point and the 
Hamilton district. A comparative table setting out the species 
occurring at the several localities and their known time ranges 
in the Australian region is given, together with similar details 
in regard to those recorded by Howchin (5) and by Howchin 
and Parr (6 ) f rom the Adelaidean of the Cowandilla and 
Abattoirs Bores respectively. Howchin's determinations in his 
Cowandilla paper have been revised and the names of two of 
the species from the Abattoirs Bore have been amended. Notes 
are also given on the new and distinctive forms. 

The material from .lemmy's Point has been collected by the 
Director of the Geological Survey, Mr. W . Baragwanath, and 
by Mr. .J. Easton, also of the Mines Department, while the 
three samples from the Hamilton district arc of the writer's 
own collecting. It may be noted that one of the latter is from 
a new locality for the Kalimnan, viz., nu the west side ol 
the Grange Burn, overlying the Lepidocyr2ina limestone, 
opposite Henty's. The foraminifera of the upper beds fit 
Beaumaris have not been included as a separate paper on 
these is in the course of preparation. 

The tvpes of all new species, and examples of tlie specie» 
recorded from .Temmy's Point, have been deposited in the 
Mines Department Museum. 

DESORIPTTON OF M.ATEKIAL. 
Jemmy's Point, near Kalimna. 

The material varies from brown, flnely-sandy marl, rich in 
Kalimnan species of mollusca, to brown, more sandy marl, 
frequently with calcareous concretions, but without larger 
fossils. The only smaller organisms which are common, other 
than foraminifera, are ostracoda. There are occasional 
bryozoans and echinoidal (spataugoid) spines. As the 
foraminifera occur throughout the section, separate lists of 
those from each sample have not been prepared. 

HmriU gully on west aide of (Jranye Burn, from thin layer 
of marl, overlying Lepidocyclina limestone, opposite Henty's. 

Light brown marl. The residues after washing include 
fragments of mollusca and bryozoans, with some fine quartz 
sand. The foraminifera are all small forms, Rotalia beccarii 
being predominant. The absence of miliolines and the large 
species such as Discorhis dimidiatus and (? ) Epistomaria poly-
stomelloides, which are common at Forsyth's and McDonald's , 
is noteworthy. 

Forsyth's, Qranye Burn. 
Greyish marl, with abundant Kalimnan mollusca. The 

residues after washing consist of finely comminuted organic 
fragments (broken siliceous sponge spicules common) and a 
small proportion of minute, sub-angular quartz grains. 

McDonald's, Muddy Creek. 
Brown sandy marl, with abundant Kalimnan mollusca. The 

residues after washing consist of comminuted, worn, organic 
material, of coarser grade than at Forsyth's, with a small pro-
portion of quartz grains, some of which are wind polished. 
The foraminifera are often much worn. 

TABLE S H O W I N G DISTRIBUTION OF FORAMINIFERA IN KALIMNAN 
OF VICTORIA AND ADFLAIDEAN OF S O U T H AUSTRALIA. 

(v.c., very common; c., common; f. , frequent; r., rare; 
v.r., very rare; x, occurs.) 

Species with Range from Miocene to Recent in Australia. 

Kalimnan. Adela idean. 
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SpiriUina inaequalù Brady . . 
Lenticulina uibba (cl'Orh.) . . r. 
DentMlina consohrina rt'Orl). 
D. inornata d 'Orh. v.r. 
]>. oblviva (Linné) . . 
Ldiiena aculwosla Heuss 
L. striata (d 'Orb.) . . 
L. .mlcata (W. and .1.) r. 
L. hexarjona (Will.) 
L. elongata (Ehr.) . . f. ' 
L. didoma P . and J. f. V.r. 
L. marginata ( W . and B.) . . v.r. 
L. orbignyana (Seg.) r. 
Guttulina problema d 'Orb. . . v.r. f.' f.' v.r. X. 
a. regina (B., P. , and .1.) . . r. 
,Sif/moirMla elegantissima (P. and .1.) . . r. X. 
S. Jcagaensis C. and 0 . v.r. c. 
Virqulina sehreiber.iiana Czjzek 
Cassidulina laevigata d 'Orb. r. 
C. subglobosa Brady 
Discorbis globularis (d'Ori).) 
D. australis Parr . . f.' 
1). haliotis (H.-A. and E.) . . 
I), margariiiferus (H. -A. and E.) r. 
Eponides repandus (F. and M.) f. 
liotalia beccarii (Llnné) c. v.c. X. 
Cancri« auricula (F. and M.) c. 
Cibicides lobatulus ( W . and .1.) i. 
Gypsina globulus (Beuss) f. v.r. 
Globigerina bvlloides d 'Orb. . . f.' f.' 
Orbulina universa d 'Orb. r. 
Elphidium crispum (Linné) . . f.' f.' X. 
B. macellum (P. and M.) . . f. c. r. X. 
Cornuspira involvens (Heuss) 
Nubecularia lucifuga Defrance 
Quinqueloculina seminulum (Linné) . . c. f.' f.' r. X. 
(). vulgaris d 'Orb. . . f. c. f. 
Spiroloculina antillarum d 'Orb. 
Triloculina tricarinata d 'Orb. ir.' r. X. 
T. trigonula (Lam.) c. X. 
T. oblonga (Montagu) X, 
Pyrgo cf. bulloidss (d 'Orb.) . . v.r. 
P. depressa (d 'Orb.) 
Marginopora vertebralis Blainville v. 

Total number—44 24 i 9 23 12 1« 1 13 
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Species kiìowiì (iiily from Miocene and Kali in nan 

AxtrononioH audrale (.'ushm. and Edw . 
Trilocidina schreiberiana d'Ori). 

'I'otal imiiilicr—i 

Kalimnan. Adelaidean. 

IS 
'px 

i-, 

tfl 
2 'S c o 

5 f5 

f. r. 1 r. 
* 

1 ! 1 1 1 
1 

»Occurs living, West Indies. 

Species knoicn only from Miocene (iiid AdeUiidean 

Soiiobaculariella ciiltriita } f . and P. . 

-I-
Spccies k nown only from Katiinnan, A delaidean, and Ueceiit 

Anstriilian Seas. 
auttulinu i/ahei C. and O. . . 
l)m:urbix dimidiatus (J. and i ' . ) 
J), mira Cushrnan . . 
J'Jptiitomaria poU/iiiomelloides (I*. an<l .1.) 
Elphidimn adeenum (Cushnian) 
Poliistomdlina clathruta (Brady) 
Quinqiieloculma annlutinans d'Orb. 
Q. ammophUn Farr 
Q. lamarckiana d 'Orb. 
Massilina lapidigeru (H. and P.) 
TriloeuHna cuttrata (Brady) 
Claoidina multicamerata Chapman 

Total number—12 

7 ! v.r. X. 
c. f.' r. X. 
c. f. X. 
c. c. ir." X. 

f.' r. r. 
e. c. c. c. f. X. 

v.r. r. 
c. c. r. r. 

c. r. 
f.' v.r. r. X. 
r. v.r. 

f.' v.r. r. X. 

U 3 7 7 1 0 7 

Species and I arieties kno7iui only from the Kalimnan and 
Recent Australian Seas. 

I'lanularia patens (lirady) . . 
Vaijinidina rertebmlis Parr . . 
Xodosaria vertebralis (Batsch) 
Laijena squamosa (Montagu) 
L. lucida (WiW.) .. 
L. perlueida (Montagu) 
(iuitidina iieiniemaita (Brady) 
I'oljtmorphina hoirehini ('. and O. 
Jlidiminella elegan.ti.'isi.ma (d'Orb.) 
\'irffHlina pauciloo'lata Brady 

Jiviivina alata (Seguenza) 
J!, compaeta Sidebottom 
Ilectobotivina bifrom (]irady), 

.striatula (Cushman) 
Pamnina flabelliformli d'Orb. 
I'vioerina cf. pii/mea d'Orb. 
Dincorbis auntralenaiii H.-A. and E 
1). opercularia (d'Orb.) 
1). involutus (Sidebottom) . . 
Vaiicris philippinensis (Cushman) 
Anomalina nonionoides Parr 
I'lanulina biponeava (.1. and P.) 
Ampkistenina radiata (F. and >1.) 
Elphidium imperatrix (Brady) 
Quinqueloculina laeriitata d'Orb. 
q. eostata d 'Orb. . . _ 
Spiroloeulina limbata d'Orb. 
TriloeuHna insiynis (Jirady) 

Total num))er--27 

v.r. 
v.r. 

v.r. 
f. 

v.r. 
v.r. 
v.r. 

v.r. 
v.r. 

f. 
r. 

v.r. 

1() 12 

Species and t'aricties knoa-n only from Adelaidean and 
Recent Australian Seas. 

Kalimnan. 

Elphidium rotatum H. and P. 
Subecularia lucifuga IJefr., var. lapidea 

Wiesner 
Quinqueloculina bo.iciana d 'Orb. 
Q. polygona d 'Orb. 
y . iimuata d 'Orb. . . 
llauerina ornatisùma (Karrer) 
Flitdina triquetra (Brady) . . 
I'eneropliii pertusm (Forskal) 
.Sorites marginalis (J^aniarck) 
Amphisorus hcmprichii Ehr. 
(.'lavuliiia pacifica Cushman 
C. difformis Brady 
Vribrobulimina polystoma (P. and .).) . . 

Total number—13 
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• Occurs living, Red Sea and Adriatic 
Species and I arieties restricted to the Kalimnan 

Guttulina regina (B., P., and J.), var. 
crassicostata C. an<l O. 

Glaiidnlina kalimncmis, sp. nov. 
Pseudopolymorphina victoriensis, sp. nov. 
Bulimina echirwta d 'Orb. 
Siphmwdosaria australis, sp. nov. 
Rotalia hamiltonensis, sp. nov. 
Planulina kalimnensis, sp. nov. 
yonion victoriense Cushman 
Elphidium pseudonodosum Cushman . . 
Flintina intermedia (Howchin) 
Fabulariu houchini Schlumborger 

Total number—11 

f. 
v . c . 

8 Ü 

t Occurs in Pliocene of Italy. 
Species restricted to the Adelaidean. 

Disrorbis cijcloclypeus H. and P. 
Elphidium adelaidensc H. and P. 
Quinqueloculina adelnidensis 11. and P. 

'I'otal number— 

Occurs doubtfully in Miocene of South Australia. 
Si'MM.wy. 

^'umber of Species with Itange. Kalimnan. Adelaidean. Total. 

Miocene to Jiecent in Australia 38 20 44 
Miocene and Xalinuian 2 2 
Miocene and Adelaidean i 1 
Kalimnan, Adelaidean, and Kecent 1 

Australian 12 12 12 
Kaliirman and Kecent Au.stralian . . 27 
Adelaidean and Kecent Australian . . 13 13 
Kalimnan only i i 11 

_ ' ' . Adelaidean only . . ' 3 3 

(iraiid 'i'otal !K) •li) 113 

Feiitures of this iinalysis aro : — 
(1) Tlie iiuiuber of species with a range of from Miocene to 

Recent in Australia found in the Kalimnan (38 ont of f)(), o)-
42%) and Adelaidean ('20 out of 4iJ, or 41%). 

(2) The number of species still living in Australian seas -
77 out of 90, or 86%, in the Kalimnan, and 45 out of 49, or 
92%, in the Adelaidean. 

(3) The species (27) common to the Kalimnan and Adelaidean 
are all living forms. 

(4) The extremely small numljer of species pi'eviously known 
only from the Miocene—Kalimnan (2 out of 90 or 2%) , and 
Addaidean (1 out of 49, or 2%) . 

(5) The number of species restricted to the Kalimnan (11 
out of 90, or 12%). The corresponding figures for the 
Adelaidean are 3 out of 49, or 6%. 

(ft) Tlie considerable number of species at Jemmy's Point, 
and to a lesser extent in the Hamilton district, now found 
living on the east coast of Australia as far south as the eastern 
part of Bass Strait. At Forsyth's and McDonald 's , there is 
a warmer water element, evidenced bv the presence of ( ?! 
Kpistomaria polystomclloidvs and Am'phisteyina radiata (at 
McDonald 's only). 

(7) The presence in the Adelaidean of a number of genera 
of the Peneroplidae (Maiujinopora, Amphisorus, and Sorites) 
usually found living in shallow water in tropical and sub-
tropical seas, in association with typical Flindersian forainini-
lera such as Vlintina trii/uetra, Cribrohiilimina polystoma and 
.\ubeculana lucifu/ja, var. lapidea. Manjinopora and 
Ampht.torus are, liowever, very common in the Pleistocene of 
South Australia and it would accordingly appear that similar 
temperatures and conditions prevailed during the formation of 
llie Adelaidean beds and tliose of the Pleistocene. 
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Notes on some of the Species. 
F A M I L Y X O U O S A E I I D A E . 

Genus P L A N U L A R I A Defrance, 1824. 
P L A N U L A R I A P A T E N S (Brady). 

F i g . 1 . 

Vuyinulina patens Bi-ady, 1884, Chall. Rept. Zool . , vol. ix, p. 
533, pi. Ixvii, figs. 15, 16. Parr, 1932, Proe. Roy. Soc. Vic. , 
v o l . x l i v (U.S.) , p t . 2, p . 221. 

r. cofitata Cha])maii (non I'l/iiiiilaria conlata Conine l ) , !!)()!), 
Journ. Quek. Micr. Club, ser. 2, vol. x (for 1907), p. 13(), 
pi. ix, fig. 10. Sideboftoin, 1918, J . R. M. S., p. 139, pi. v, 
figs. 4, 5. 

Brady described this species from off tlie IMiilippiiies, 95 
frns., and recorded it also from off Raine Island, 155 fms. 
Tlie records by Chapman and myself are from Victorian shore 
sands. While Chapman's figure represents a speciitien of very 
similar form to those figured by Brady, the species as it occurs 
in Bass Strait, in the Tertiary of Victoria, and also in some 
examples from off Raine Island, has usually a broader, sub-
ovate test, due to the strong outward curvature of the later 
chambers. In addition to the examples recorded from the 
Kalimnan at Jemmy's Point, I liave others from the upper 
beds at Beaumaris and fi-om the Post-tertiary of Bore No. 5, 
Parish of Wannaeiui, 177-187 ft. 

Genus VAGFNULINA d'Orbigny, 1826. 
V A G I N U L I N A V E R T E B R A L I S Parr. 

Va<fmuUna vertehmJis Parr, 1932, Proc. Roy. Soc. Vic., vol. 
xliv (n.s.), pt. 2, p. 221, pi. xxii, fig. 42. 

There are two examples. This species was described by 
the writer as a Recent form from shore sand, T'orqiiay, Vic., 
and recorded at the same time as a fossil from the Post-tertiary 
of Victoria at Boneo (Bore No. 5, Parish of Wannaeue, 177-187 
ft.) and from the Lower Pliocene of Beaumaris. These are 
the only records of its occurrence. 

F A M I L Y P O L Y M O R P I I I N I D A E . 
Geiuis G U T T U L I N A d'Orbigny, 1839. 

G U T T U L I X A R E G I N A (Brady, Parker, and Jones), var. 
C R A S S I C O S T A T A Cushman and Ozawa. 

F i g . 2 , 

Outfuliufi reqina (B., P. , & J.) , var. crasnicostata Cushman 
and Ozawa, 1930, Proc . U.S. Nat. Mus., vol. Ixxvii, Art. 6, 
p. 35, pi. xi, figs. 5 a-c. Parr and Collins, 1937, Proc. 
Roy. Soc. Vic., vol. 1 (n.s.), pt. 1, p. 194, pi. xii, fig. 6. 

This coarsely-costate form of the well-known Recent Aus-
tralian species, O. rcifina, has hitherto been known only from 
the Lower Pliocene (Kalimnan) of Beaumaris. There is one 
example from Jemmy's Point. 

G U T T U L I N A SEGUEXZAN.A (Brady). 
Fig. 3. 

Poli/morphina se.guenzana Brady, 1884, Chall. Rept. Zoo! . , 
vol. ix, p. ,567, pi. Ixxii, figs. 16, 17. 

Guttulina xe(juenz(ina. Parr and Collins, 1937, Proc. Roy. 
Soc. Vic'., vol. ] (n.s.), pt. 1, 15. 196, pi. xii, figs. 
Ifl a and c. 

There are several examples. This is a rare Eastern Aus-
tralian species, which has not been previously recorded as a 
fossil. If occurs also in the u))])er beds at Beaumaris. 

Genus P S E U D O P O L Y M O R P H I N A Cushman and 0 /awa , 1928. 
P S E U D O P O L Y M O R P I I I X A V I C T O R I E X S I S , sp. nov. 

Figs. 4 (!, h. 
Test about three times as long as broad, somewhat com-

pressed, bluntly pointed at each end ; chambers elongate and 
iiiflated. o n l y sligblly embracing, arranged at first in a 
c|uin(iueloculine series occupying about one-third of the length 
of the test, chnrnbers in the remainder of the test biserially 
arranged, few in number; sutures well depressed, distinct; 
wall smooth; apertiu-e radiate. Ijength of holotype (from 

Jemmy's Point), 1.4 mm. ; breadth, 0.44 m m . ; thickness, 
l).4 mm. 

This species occurs rarely at Jemmy's Point and I have 
other examples from the upper beds at Beaumaris. Its nearest 
relative appears to be P. taxmanica Parr and Collins, from 
the Lower Miocene of Table Cape, Tas., but it may be dis-
tinguished from the latter species by its proportionately longer 
test and the greater development of the early guttuline series 
of chambers. 

Genus P O L Y M O R P H IN A d'Orbigny, 1826. 
P O L Y M O R P H IN A I10WCÍI1NI Cushman and Ozawa. 

¡'olymorphinn compressa (pars) Brady (non P. comprensa 
d'Orbigny), 1884, Chall. Rept. Zool . , vol. ix, p. 565, pi. 
ixxii, figs. 9, 10. 

I', howchini Cushman and Ozawa, 1930, Proc. U.S. Nat. 
Mus., vol. Ixxvii, Art. 6, p. 121, pi. xxxi, fig. 9. Parr and 
Collins, 1937, Proc. Roy. Soc. Vic. , vol. 1 (n.s.), pt. 1, 
p. 202, pi. xiv, fig. 8. 

This is a large, broad, flattened species ornamented witli 
numerous fine longitudinal costae. In the Kalimnan of Vic-
toria, it is known only from McDonald's, from whence it was 
described, and Forsytli's, in the Hamilton district. It is still 
livin;^ in Bass Strait. 

Genus G L A N D U L I N A d'Orbigny, 1826. 
GLA-XDULINA K A L I M X E N S I S , sp. nov. 

Figs. 5, 0. 
Test long for the genus, subcylindrical, the length from two 

to (generally) four times the diameter; chambers increasing 
more quickly in length than in breadth as added, very slightly 
inflated, in the microspheric form at first arranged in a short 
triserial series, the remainder of the chambers uniserial, in the 
megalospherio form the chambers are uniserial throughout; 
sutui-es distinct, slightly depressed in the later part of the 
test, wall smooth, translucent; aperture radiate. Length up 
to 1.6 mm. ; diameter to 0.44 mm. 

ilolotype from marl overlying LepidocycUna limestone, west 
side of Grange Burn, opposite Uenty's. 

Tins very distinct form is one of the most characterislic 
species of the Kalimnan, occurring in all of the samples ex-
amined, and I have it also from the upper beds at Beaumaris. 
It does not resemble any previously-described species, but mav 
be comiiared with the specimen figured by A. C. Collins anci 
myself (Proc. Roy. Soc. Vic., vo l . ' l (n.s.), pt. 1, 1937, p. 197, 
pi. xiv, fig. 5) as I'ljruLina fiisifonnis (Roemer), from the 
Miocene of Grice's Creek, Vic. 

F A M I L Y P,ULIMINIDAE. 
Genus I5ULIMINA d'Orbigny, 1826. 
B U L I M I N A ECII INATA d'Orbigny. 

Fig. 7. 
lUdimiva eohinata d'Orbigny, 1820, Ann. Sci. Nat., vol. vii, 

p. 269, No. 5. Fornasini, 1901, Boll. Soc. Geo l . ' i ta l . , vol. 
XX, p. 176, text-fig. 2. Cushman and Parker, 1938, Contr. 
Cushm. Lab., vol. xiv, p. 54, pi. ix, figs. 3, 4. 

This species has not been previously recorded from the Aus-
tralian region, but is represented " in the Jemmy's Point 
material by a number of examples which agree closely with 
Cushman and Parker's figures of examples from the type 
locality, Coroncina, in Northern Italy, where it occurs in beds 
of Pliocene age. 

Genus V I R G U L I N A d'Orbigny, 1826. 
V I R G U L I N A S C I I R E I B E R S I A N A Czjzek. 

Fig-. 8. 
Virgnlina schveihersUina Czjzek, 1848, Ilaidinger's Nat. 

Abhand.. vol. ii, p. 147, ])\. xiii, figs. 18-21. Cushman, 
1937, Cushm. Lab. Spl. Publ. No. 9, p. 13, pi. ii, figs. 11-20. 

Tliere are two typical examples from Jemmy's Point. This 
species was described from the Miocene of the Vienna Basin 
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and Cusliman states it occurs as a living form in the Indo-
Pacific off the Philippines and southward to Fi j i . I have 
Recent specimens from shore sand at Barwon Heads, Vic . , 
collected by Mr. W . Baragwanath. 

V I R G U L I N A P A U C I L O C U L A T A B r a d y . 

Fig. 9. 
VirijuUna paiicilocidata Bradv, 1884, Chall. Kept. Zool . , vol. 

ix, p. 414, pi. lii, figs. 4,"5. Cushman, 1937, Cushm. Lab. 
Spl. Publ . X o . 9, p. 25, pi. iv, figs. 4-6. 

There are five examples from Jemmy's Point. This species 
was described from Humboldt Bay, Papua, 37 fms., and is 
typically a shallow water, tropical Indo-Pacific form. It lias 
not been previously found fossil. 

Genus B O L I V I N A d'Orbigny, 1839. 
B O L I V I X A C O M P A C T A Sidebottom. 

Fig. 10. 
Bolivina robusta Brady, var. compacta Sidebottom, 1905, Men>. 

Proc . Manchester Lit. Philos. Soc., vol. xlix, No. 5, p. 
15, pi. iii, fig. 7. 

B. compacta, Cushman, 1937, Cuslun. Lab. Spl. Publ. No. 9, 
p. 135, pi. xvii, figs. 22-24. 

This species was described from the eastern Mediterranean 
and is widely distributed in the tropical Pacific, usually 
occurring in shallow water. It has not been previously met 
with as a fossil. There are several typical examples from 
Jemmy's Point. 

B O L I V I N A A L A T A (Seguenza). 
Fig. 11. 

VulvuUna alata Seguenza, 1862, Atti Accad. Gioenia Sci. Nai. 
ser. 2, vol. xviii, p. 115, pi. ii, figs. 5, 5 a. 

Bolivina alata, Cushman, 1937, Cusiim. Lab. Spl. Piibl. No. 
9, p. 106, pi. xiii, figs. 3-11. 

The only specimens are from Jemmy's Point. This is the 
first record of tliis species from the Tertiary of Australia. It 
occurs living off Gabo Island in water of moderate depth 
and elsewhere on the east coast of Australia. The types were 
from the Pleistocene of Sicily. 

Genus R E C T O B O L I V I N A Cusliman, 1927. 
R E C T O B O L I V I N A B I F R O N S ( B r a d y ) , v a r . S T R I A T U L A 

(Cushman). 
Figs. 12, 13. 

Siphogenerina bifrons (Brady), var. striatula Cushman, 1917, 
Proc . U.S. Nat. Mus., vol. li, p. 662; 1921, Bull. 100, U.S. 
Nat. Mus., vol. iv, p. 278, pi. Ivi, fig. 4. 

Rectobolivina bifrons (Brady), var. striatula, Cushman, 1937, 
Cushm. Lab. Spl. Publ. No. 9, p. 205, pi. xxiii, figs. 17, 
18. 

This occurs in all of the samples and also in the upper beas 
at Beaumaris. It was originally described from off the 
Philippines and has been recorded by Cushman from off New 
Zealand. According to Cushman, it differs from R. bifrons 
in having the surface with numerous longitudinal striations, 
rather more elongate, and with the central indented portion 
deeper and more defined. Judging by Recent examples from 
off Raine Island, Torres Strait, and the Kalimnan specimens, 
the median depression is often extremely slight and is 
occasionally absent. Specimens from Jemmy's Point, mounted 
in glycerine, show the internal tube characteristic of 
Rectobolivina. 

Genus U V I G E R I N A d'Orbigny, 1826. 
U V I G E R I N A sp. cf. P I G M E A d'Orbigny. 

Fig. 14. 
There are about twenty examples of a species of Uvigerina 

from Jemmy's Point, but, because of the unsatisfactory posi-
tion of the costate species of this genus, it has not been 
possible to identify them with any degree of certainty. U. 

pigmea has been used for many such forms, but Dr . Cushman s 
figures (Contr. Giishm. Lab., vol. vi, 1930, p. 62, pi. ix, figs. 
14-20) of topotvpe specimens of this species f rom the Pliocene 
of Coroncina, italy, show that few of the records of U. pigmea 
relate to that species. The test of U. pigmea is elongate and 
all but the last one or two chambers have rather sharp longi-
tudinal costae. The remaining chambers lose the oostae and 
become nearly smootli, but have numerous short spines. The 
apertural end has a distinct neck, long and slender, ending 
in a distinct lip. Tlie Victorian specimens are similar in 
general form, but are costate throughout, the costae some-
times becoming prickly on the last one or two chambers. The 
apertural neck is, ho'wever, short and with a comparatively 
large lip. 

Genus S I P H O N O D O S A R I A A. Silvestri, 1924. 
S I P H O N O D O S A R I A A U S T R A L I S , sp. nov. 

Figs. 15, 16. 
Test elongate, slender, gently curved; chambers distinct, 

increasing gradually in diameter and proportionately more in 
length as added, 'slightly pyriform in the adult, with the 
greatest breadth towards the base, well inflated; sutures dis-
tinct, depressed, somewhat l imbate; surface of test faintly 
hispid and also ornamented with indistinct broken low costae 
or warty protuberances arranged longitudinally; aperture 
terminal," semi-elliptical, at the end of a sliort neck with a 
phialine lip. Length of holotype, 3 mm. ; diameter, 0.22 mm. 
Il'olotype f rom Jemmy's Point. 

This genus has not been recorded previously f rom the Aus-
tralian region. The species is distinct f rom any other with 
which I am acquainted. It occurs fairly frequently at Jemmy's 
Point, but has not been met with elsewhere. 

F A M I L Y R O T A L I I D A E . 
Genus D I S C O R B I S Lamarck, 1804. 

D I S C O R B I S I I A L I O T I S (Heron-Allen and Earland). 
Discorbina haliotis I leron-Allen and Earland, 1924, J . R . M. S. 

p. 173, pi. xiii, figs. 99-101. 
This is a peculiar ear-shaped form, the only previous record 

of which is f rom the Lower Miocene of Batesford. The 
Kalimnan example is from McDonald 's , on Muddy Creek. The 
species also occurs in the lower beds (of Lower" Miocene age) 
at Clifton Bank, on Muddy Creek, and I have Recent specimens 
from shore sand, Barwon Heads, Vic . , and shallow water, 
Geraldton Harbor, AV.A. 

D I S C O R B I S A U S T R A L E X S I S Heron-Allen and Earland. 
Discorbina pileolus Brady (non Valvulina pileolus d 'Orb igny ) . 

1884, Chall. Rept. Zool . , vol. ix, p. 649, pi. Ixxxix, figs. 2-4. 
Discorbis australensis Heron-Allen and Earland, 1932, Dis-

covery Repts., vol. iv, p. 416. 
This species is common in shallow water on the coasts of 

Victoria and New South Wales, but is generally known as 
n. pileolus. Brady has given excellent figures of specimens 
from Port Elizabeth, Algoa Bay, and Port Jackson. Heron-

i ^ T Earland, in their work (op. ext.) on the foraminifera 
of the ice-free area of the Falkland Islands and adiacent seas 
recognized that Brady's form was not d 'Orbigny 's Valvulina 
pilpohts and renamed it Discorbis australensis They did not 
designate a type and I accordingly select the specimen repre-
sented by Brady s figure 3 as the holotype of the species. 
was from " " „ , , i: 
2-10 fms. 

'his Cha l l enger " Station 163B, Port Jackson, ' depth 

D I S C O R B I S M A R G A R I T I F E R U S (Heron-Allen and Earland). 
Discorbina margaritifera Heron-Allen and Earland 1924 

J . R. M. S., p. 167, pi. xi, figs. 71-73. 
Discorbis margaritifera, Parr, 1932, Proc . Roy . Soc Vie vol 

xhv (n.s.), pt. 2, p. 226, pi. xxi , figs. 26 a-c 
l ^ i s species was described from the Lower Miocene of Bates-

ord, near Geelong, and has been recorded by the writer as a 
living form from Point Lonsdale. Typical examples bnvJ h L n 
met^with in the Kalimnan at two l ^ c a l i l i e T T f e n l m S t o n 
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Genus R O T A L I A Lamarck, 1804. 
R O T A L I A H A M I L T O N E N S I S , sp. nov. 

Figs. 17 a-c. 
Calcar ina rarìspina Howchin (non Desliayes), 1889, Trans. Roy. 

Soo. Sth. Aust., vol. xii, p. 15. 
Test trochoid, biconvex, tlie dorsal side usually less convex 

than the ventral, periphery suliacute, frequently with three 
or four short, stout, radial spines, eacli situated at the forward 
end of a chamber, umbilical area ahiiost invariably closed 
witli a plug of varying size; chambers usually 7 in the last-
formed whorl, increasing gradually in size as added, not in-
flated; sutures on the dorsal side oblique, limbate, flush or 
rarely raised, radial and much depressed on the ventral side ; 
wall comparatively thick, smooth or ornamented with bead-
like projections of varying size; aperture a small arched slit 
on tlie ventral side, nearer the umbilical area than the peri-
phery. Diameter up to 0.9 mm. ; thickness to 0.4 mm. 
Holotype f rom McDonald's, jMuddy Creek. 

This species was recorded by Ilowchin from the upper beds 
at Muddy Creek under the name of Calcarina rarispina 
d'Orbigny, although, according to Sherborn's Index, Deshayes 
was the aut))or (in Lyell, Principles of Geology, vol. iii, 1833, 
p. 251, pi. iv, figs. 9-11). Judging by tlie figures given of 
6'. rarispina (from the Eocene of France) in Lyell 's Elements 
of Geology (Ì865), text-flgs. 265 a-c, on page 301, it is close 
to the present species, but has six chambers to a wiiorl and 
tlie marginal spines are placed in the centre and not at the 
forward end of each chamber. liotalia calcar (d 'Orb.) is also 
near B. hamiltonensis, but has a larger number of chambers 
to a whorl. H. hamiltonensis is fairly common at McDonald's 
and Forsyth's, in the Hamilton district, and also occurs in the 
upper beds at Beaumaris. 

Genus CANCRIS Montfort , 1808. 
C A N C R I S PTIILIPPINENSIS (Cushman). 

Figs. 18 a-c. 
Pulvinulina haucrii (pars) Brady [non llotalina hauerii 

d 'Orbigny) , 1884, Chali. Rept. Zool., vol ix, p. G90, pi. evi, 
lig. 7 (non fig. 6 ) . 

philippinensis Cushman, 1921, Bull. 100. U.S . Nat. Mus., 
vol. iv, p. 331, pi. Iviii, figs. 2 a-c. 

Tliis species was described from off the Philippines, in 170 
fins. Brady's figured specimen was from Ki Islands, south-
west of Papua, in 129 fms. While it does not appear to have 
been recorded by any other author since Cushman described 
it, it is a common form on the east coast of Australia, its 
range extending from Torres Strait ( " Challenger " Stn. 185. 
off Raine Island, 155 fms.) to Bass Strait, where it occurs oIT 
Barwon Heads, Vic. It does not occur in the Tertiary of 
Victoria in beds older than the Kalimnan. It was met with 
in all of the samples and I have numerous examples from 
the upper beds at Beaumaris. 

Genus P L A N U L I N A d'Orbigny, 1826. 
P L A X U L I N A K A L I M N E X S I S , sp. nov. 

Figs. 19 a-c. 
Test trochoid, compressed, biconvex, the ventral side less 

convex than the dorsal and frequently slightly evolute and 
umbonate, periphery subacute, with a limbate margin except 
in tlie last two or tliree cliainbers, sometimes slightly lobulate; 
chambers distinct, generally 8 or 9 in tlie adult whorl, gradually 
and uniformly increasing in size as added, very little inflated; 
sutures distinct, thickened, occasionally slightly depressed, 
gently recurved, the amount of curvature being greater on the 
dorsal side; wall fairly thin and distinctly perforate; aperture 
a narrow slit with a distinct lip, at the base of the last-formed 
chamber, extending to the dorsal side for a short distance 
along the inner margin of the chamber. Diameter up to 0.8 
mm. ; thickness to 0.26 mm. 
Holotype from Jemmy's Point. 

Tliis is one of the characteristic species of the Kalimnan, 
occurring in all of the samples. It is also found in tlie upper 
beds at Beaumaris. The only species resembling it appears to 
be P. faylorensis (Carsey), from tlie Upper Cretaceous of 
Texas, U .S .A . This is a much larger form, with an almost 
complanate test, umbonate on both sides, and with the spiral 
suture strongly depressed. 

Genus A M P H I S T E G I N A d'Orbigny, 1826. 
A M P H I S T E G I N A R A D I A T A (Fichtel and Moll) . 

Nautilus radiatus Fichtel and Moll, 1798, Test. Micr., p. 58, 
pi. viii, figs. 8 a-d. 

Amphistegina radiata, Cushman, 1924, Cam, Inst. Wash. Publ. 
342, p. 49, pi. xvii, figs. 1, 2. 

There are two examples from McDonald's , on Muddy Creek, 
each measuring 1.2 mm. in diameter. This species is typically a 
tropical Indo-Pacific form, but has been recorded by F. Chap-
man and myself from the Great Australian Bigiit. The species 
of Amphistegina occurring in the Miocene of Victoria is a 
different form, which is close to, if not identical with, A. 
hanerina d'Orbigny, from the Miocene of the Vienna Basin. 

F A M I L Y N U M M U L I T I D A E . 
Genus N O X I O X Montfort, 1808. 

NOXION V I C T O R I E N S E Cushman. 
Fig. 20. 

Nonion victoriense Cushman, 1936, Contr. Cushm. Lab. vol. 
xii, p. 67, pi. xii, figs. 10 a, b. 

This species has been recently described by Dr. Cushman 
from material sent by the writer from the Lower Pliocene 
(Kalimnan), east of Lake Bunga, Gippsland. It occurs also 
at .lemmy's Point, where it is extremely common in the upper 
part of tile cliff section. 

Genus E L P I I I D I U M Montfort, 1808. 
E L P H I D I U M P S E U D O N O D O S U M Cushman. 

Fig. 21. 
Klphidiwm pseudonodosuvi Cushman, 1936, Contr. Cushm. Lab. , 

vol. xii, p. 82, pi. xiv, figs. 9 a, b (E. australe in descrip-
tion of plate). 

The type locality for this species is Forsyth's, on the 
Grange Burn, the specimens described by Dr. Cusimian being 
collected by the writer. It appears to have a limited distribu-
tion, as it has not been found elsewhere than in the Kalimnan 
of the Hamilton district. 

E L P H I D I U M I M P E R A T R I X (Brady). 
Fig. 22. 

Toh/stoniella imperatrix Brady, 1881, Quart. Journ. Micr. Sci., 
'vol . xxi (n.s.), p. 66; 1884, Cliall. Rept. Zool . , vol. ix. 
p. 738, pi. cx, figs. 13-15. Howchin, 1889, Trans. Roy. Soc. 
Sth. Aust., vol. xii, p. 16. 

This very striking species is of common occurrence in the 
Kalimnan of Victoria. As figured by Brady, the periphery 
carries several stout radiating spines, but both Recent and 
fossil examples are frequently spineless. Howchin also noted 
this in relation to the specimens he examined from the upper 
beds at Muddy Creek, suggesting that they probably repre-
sented a varietal or intermediate form. Brady's records were 
from Port Jackson, N.S .W. , and Storm Bay, Tasmania. 
Judging by my own experience, it is confined to shallow water 
in 15ass Strait and off the coasts of New South Wales and 
Tasmania, where it occurs in depths of up to 100 fms. 

Genus P O L Y S T O M E L L I N A Yabe and Hanzawa, 1923. 
P O L Y S T O M E L L I N A C L A T H R A T A (Brady). 

liotalia clathrata Brady, 1884, Chall. Rept. Zool . , vol. ix, 
p. 709, pi. cvii, figs. 8, 9. Howchin, 1889, Trans. Roy. Soc. 
Sth. Aust., vol. xii, p. 15. 

Polystomellina howchini Howchin and Parr (nan Uotalia 
howchini Chapman, Parr, and Collins), 1938, Trans. Ro^f. 
Soc. Sth. Aust., vol. Ixii, pt. 2, p. 300. 

According to Brady, this species was only met with by the 
" Challenger " in the South Pacific, where its range extends 
from the west coast of Patagonia to Bass Strait. It "is particu-
larly common in New Zealand waters. Examples are plentiful 
in the Kalimnan of Victoria. At Jemmy's Point, it exhibits 
a greater range of variation in the character of the ornament 
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llian is met with in Recent specimens. Tlie surface is fre-
quently finely reticulate and some examj^les have the periphery 
bordered with short radial spines. As lias already been noted, 
Elphidium imperatrix may also occur with the margin spinous 
or smooth. 

In the paper by Howchin and myself on the Abattoirs Bore, 
P. howchini was recorded from the Upper Pliocene 
(Adelaidean). I have re-examined the specimens and find 
them to be P. clathrata. P. }iowchini is a smaller thicker 
species of the same group as P. clathrata, but is confined to 
the Miocene of Victoria and South Australia. 

F A M I L Y M I L I O L I U A E . 
Genus M A S S I L I X A Sehhimberger, 1893. 

M A S S I L I N A L A P I D I G E R A (Howchin and Parr). 
Fig. 23. 

Spii-olocuUna lapidiijera Howchin and Parr, 1938, Trans. Roy. 
See. Sth. Aust., vol. Ixii, pt. 2, p. 294, pi. xv, fig. 10. 

This species was described from the Upper Pliocene 
(Adelaidean) of the Cowandilla (Government) Bore, Adelaide, 
at 420 ft. , and referred to the genus Spiroloculina. As many 
of the verv fine specimens occurring at Jemmy's Point showe.'l 
the earlv chambers to be arranged in a distinct quinqueloculine 
series, I have re-examined the holotype which had been 
mounted bv Howchin in a sealed cell with other examples of 
the species and now place it in the genus Massilina. The 
quinqueloculine stage is not always clearly visible, but is then 
indicated by tlie depressed centre of the test being slightly 
convex on one side and concave on the other. 

Genus F L I X T I X A Cushman, 1921. 
F L I X T I X A I N T E R M E D I A (Howchin). 

Figs. 24 a. h. 
ITauenna intermedia Howchin, 1889, Trans. Roy. Soo. Sth. 

Aust., vol. xii, p. 4, pi. i, figs. 6 a, b. 
This is probably the most characteristic species of the 

Kalimnan of Victoria and a valuable ' ' marker," since it does 
not appear to be confined to beds of the one fades , occurring 
in everv sample of material examined with the exception of 
that from the marl overlying the limestone on the west side 
of the Grange Burn. I also have examples from the upper 
beds at Beaumaris. F. intermedia was described by Howchin 
from the upper beds at Muddy Creek as Haiierina. This genus 
is now used only for those ' f o rms with the early chambers 
quinqueloculine, the later chambers more or less in one plane 
and more than two to a coil, and a cribrate aperture. In 
the present species, tlie test in the earliest stages is triloculine, 
the remaining chambers being in the one plane. The first 
whorl frequentlv consists of only two chambers; in the adult 
Avhorl there are" typically three, although in the figured speci-
men there are three and a half. The aperture has a large 
plate-like tooth. These are the characters of the genus 
Flintina, to which the species is accordingly now referred. 

Genus F A B U L A R I A Defrance. 1820. 
F A B U L A R I A H O W C H I X I Schlumberger. 

Fig. 25. 
Fahularia howchini Schlumberger. 1891. Trans. Rov. Soc. Sth. 

Aust., vol. xiv, pt. 2, p. 346, pi. xiii, figs. 5-8; text fi-js. 1-3. 
This species was described from the upper beds at IMnddy 

Creek. While the exact locality was not stated by 
Schlumberger or Howchin, it was that here named McDonald's", 
to which F. howchini is confined. The occurrence of the genus 
Fahularia in the Lower Pliocene of Australia is noteworthy, 
as all other records of the genus are from the Eocene. 
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E X P L A X A T I O X OF T H E P L A T E . 
Fig. 1. Planularia patens (Brady). Jemmy's Point . x 78. 
Fig. 2. Guttulina regina (Brady, Parker, and Jones), var. 

crassicostata Cushman and Ozawa. Jemmv's 
Point. X 39. 

Fig. 3. G. seyuenzana (Brady). Jemmy's Point, x 31. 
Fig. 4, a, b. Pseudopolymorphina victoriensis, sp. nov. Holo-

tvpe. Jemmy's Point, a, side v iew; b, edge view. 
X 36. 

Figs. 5, 6. Glandulina kaiimnensis, sp. nov. 5. Holotvpe. 
Marl overlying Lepidocyclina limestone, west side 
of Grange" Burn, opposite Henty's. 6. Megalo-
spheric example from Forsvth's," Grange Burn. 
Both X 23. 

Fig. 7. Bulimina echinata d 'Orb. Jemmy's Point. x 68. 
Fig. 8. Virgulina schreibersiana Czjzek. Jemmv's Point 

x 39. 
Fig. 9. r . paucUoculata Brady. Jemmy's Point. x 78. 
Fig. 10. Bolivina compacta Sidebottoni. Jemmy's Point, x 78. 
Fig. 11. B. alata (Seguenza). Jemmy's Point, x 39. 
Figs. 12, 13. Hectobolivina bifrons (Brady), var. striatula 

(Cushman). Marl overlying Lepidocyclina lime-
stone, west side of Grange Burn, opposite Henty's. 
12. Megalospheric example. 13. Microspheric 
specimen. Both x 39. 

Fig. 14. Vvigerina sp. cf. pigmca d'Orb. Jemmy's Point. 
X 50. 

Figs. 15, 16. Siphonodosaria australis. sp. nov. Jemmy's 
Point. 15. Holotype. x 33. 16. Apertural view 
of another specimen, x 50. 

Fig. 17 a-c. Rotalia hamiltonensis. sp. nov. Holotvpe. 
Forsyth's, Grange Burn, a, dorsal v iew; b ventral 
v iew; c, edge view. All x 39. 

Fig. 18 o-c. Cancri« philippinensis (Cushman). Marl over-
lying Lepidocyclina limestone, west side of Grange 
Burn, opposite Henty's . a, dorsal v iew; b, ventral 
view; c, edge view. All x 39. 

Fig. 19 a-c. Planulina Jcalimnensis, sp. nov. Holotvpe. 
Jemmy s Point, a, dorsal v iew; b, ventral view-
c, edge view. All x 39. 

Fig. 20. Xonion victoriense Cushman. Jemmv's Point, x 36 
Fig. 21. FAphkUum pseudoi,odosum Cushman. McDonald 's 

Muddy Creek, x 23. 
Fig. 22. E. imperatrix (Brady). Jemmy's Point. x 34 
Fig. 23. ^ra,siUna lapidiyera (Howchin and P a r r ) . Jemmv's 

Point. X 16. 

M u i d v ' c " ( H o w c h i n ) . McDonald 's , 
MtKMj Creek. side v iew; b, apertural view. 

Fig. 25. F a l r u l a ^ Schlumberger. McDonald 's , 
Muddy Creek. orn specimen showing portion 
r a s i T S e r ^ x l i " Part iaf ly 'eroded 




