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Six polycopid species have been identified from various Late Tertiary lithologies within
the Port Phillip and Western Port Basins. One species, Polvcope sanctacatherinae, has been
previously described; three others, P. melbournensis, P. thomasi and P. warneetensis are
described as new. The last has a faint irregular pentagonal network of surface furrows which
1s an unusual ornament for the Polycopidae. Two further species, Polycope sp. A and Poly-
copsis? sp. A are left under open nomenclature.

AS PART of a research program on the Late
Tertiary Ostracoda from the Port Phillip and
Western Port Basins (Warne 1986, 1987, 1988,
1989), species belonging to the family Poly-
copidae are here described. Details of the re-
lationship between total ostracod assemblages,
palacoenvironments and facies within the Late
Tertiary sequences as well as key first occur-
rences of ostracod species is presented in Warne
(1989).

Comparison of the Miocene and Pliocene
faunas from the Port Phillip and Western Port
Basins with Late Eocene to Pleistocene ostracod
faunas from elsewhere in Victoria (Davies 1985,
Guzel 1984, McHenry 1983, Warne 1982,
Woodall 1986) indicates that the late Early to
early Middle Miocene rocks contain a high di-
versity of polycopid species. These rocks also
vield a high percentage of strongly ornamented
forms, suggesting comparatively warm aquatic
conditions at the time of deposition (McKenzie
& Peypouquet 1984).

MATERIAL AND LOCALITIES

Outcrop samples of approximately 0.5 kg dry
weight were collected from the Fyansford For-
mation in the Batesford Limestone Quarry and
at Fossil Beach, Mornington; the Sherwood For-
mation at Flinders and in boreholes on French
Island and near Tyabb, Warneet, Koo-wee-rup
and Lang Lang; and from the “Warneet Sands”
in Geological Survey of Victoria Sherwood No.
I8 bore near Warneet, Western Port. These
localities are shown on the maps of Warne
(1988, figs 1-3) who also summarised the litho-
statigraphy of the region. The localities range in
age from late Early Miocene to late Late Mio-
cene or Early Pliocene and yield ostracod faunas
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belongingto PA1 to PAS (palaeoenvironmental/
age associations of Warne 1987).

Type and figured specimens are housed in the
invertebrate palaeontological collections of the
Museum of Victoria under the registered num-
bers NMV P122190-P122201. Other specimens
are housed on assemblage slides under the regis-
tered numbers NMV P122682-P122763. Local-
ity details for assemblage slides are recorded at
the Museum of Victoria.

The abbreviations RV = right valve, LV =
left valve, L = length, H = height are used
throughout the text.

SYSTEMATIC PALAEONTOLOGY

Subclass OsTRACODA Latreille, 1806
Order MyopocorPIDA Sars, 1866
Suborder CLADOCOPA Sars, 1866
Family PoLYcoPIDAE Sars, 1866

Remarks.Chavtur (1977, 1979, 1981) arranged
Recent polycopids into sixteen genera based on
differences in soft part anatomy, but the re-
lationship between these differences and
carapace morphology is unclear. Prior to Chav-
tur’s classification Cainozoic polycopids had
been assigned to the four genera Polycope Sars,
1866, Polycopsis Miiller, 1894, Parapolycope
Klie, 1936 and Merapolycope Kornicker & van
Morkhoven, 1976, This earlier classification is
employed herein although there are also uncer-
tainties with this scheme relating to the signifi-
cance of carapace morphology, Neale (1983)
noted that Polycope and Parapolycope cannot be
distinguished on carapace morphology alone,
and considered that the distinction between
Polycope and Polycopsis may not be justified if
soft parts are unknown. Polycopid taxonomy
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was further complicated by Bonaduce et al. tion with palaeodepth, group I species feng,
(1980) who included specimens attributed tothe  to be more abundant in deeper-waterfaciesthaft

type species of Polycopsis in Metapolycope. group 2 species (Warne 1987).
Genus Polycope Sars, 1866 Polycope sanctacatherinae Whatley & Doypig,
Type species. Polycope orbicularis Sars, 1866. 1983
Figs 1A, 2A-D

Remarks. The five Polycope species described
herein fall into two morphological groups.
Group |, which is characterised by narrow inner Polycope sp.—McKenzie 1974: 160, pl |, fig |
lamellae, no division of the muscle scars and Polycope sanctacatherinae Whatley & Downing
relatively strongly ornamented carapaces, {]9335 387-388, pl. 8, figs 20-21.—Warne 19§7: 4|
includes P. sanctacatherinae Whatley & P Ling-A.

Downing, 1983, P. melbournensissp.nov. and P.

sp. A. Group 2, characterised by broad inner Holotype. Adult RV, OS 121000 from the Fyansfy

Formation (Middle Miocene, Balcombian) a Fos

lamellae, division of the posterior and dorsal  geach Mornington, Victoria: housed in (h !
scars in some specimens and weakly orna- palaeontology Section, Dcpaﬁmcntof&ulei?
mented carapaces, includes P. thomasi sp. nov. versity College of Wales, Aberystwyth, 4y
and P. warneetensis sp. nov. Group 2 species

also have greater valve overlap in the dorsal  Additional material. One hundred and three disani
region and thicker hinge elements than group 1  lated adult and juvenile valves from the Fyansford znd
species. These two groups show a broad correla- Sherwood Formations.

Fig. 1. A, Polycope sanctacatherinae Whatley & Downing, 1983, LV internal, NMV P122191,x 122. B, Paljeope
melbournensis sp. nov., RV internal, NMV P122195, paratype, x 90. C, Polycope sp. A., LV internal, NMV
P122200, x 116. D, Polycope thomasi sp. nov., LV internal, NMV P122196, holotype, x 130. E, Poljeore -
warneetensis sp. nov., LV internal, NMV P122198, holotype, x 85. F, Polycopsis? sp. A., RV internal, NMV
P122201, x 81. A-C from Fyansford Formation (Balcombian), Fossil Beach, Mornington; D from Fyansiord
Formation (Balcombian), Batesford Limestone Quarry; E, F from *“Warneet Sands™ (Cheltenhamian o
Kalimnan), Geological Survey of Victoria Sherwood 18 borehole.
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Fig. 2. A-D, Polycope sanctacatherinae Whatley & Downing, 1983, A, LV external, NMV P122190,x 117. B,RV
external, NMV P122192,x 119. C, LV internal, NMV P122191, x 1 25. D, RV external, juvenile, NMV P122193,
x 173. E, F, Polycope melbournensis sp. nov. E, LV external, NMV P122194, holotype, x 85. F, RV external,
NMVPI122195, paratype, x 94. G, Polycopsissp. A, RV external, NMV P122201, x 78. H, I, Polycope thomasi sp.
nov. H, RV external, NMV P122197, paratype, x 148. I, LV internal, NMV P122196, holotype, x 138. J, K,
Polycope warneetensis sp. nov. J, RV external, NMV P122199, paratype, x 78. K, LV internal, NMV P122198,
holotype, x 78. L, Polycope sp. A, LV external, NMV P122200, x 120. A-F, L from Fyansford Formation
(Balcombian), Fossil Beach, Mornington; G, J, K from “Warneet Sands” (Cheltenhamian or Kalimnan),
Geological Survey of Victoria Sherwood 18 borehole; H, I from Fyansford Formation (Balcombian), Batesford
Limestone Quarry.
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Dimensions. LV, NMV P122190: L = 0.36 mm, H
0.29 mm; LV, NMV P122191: L = 0.36 mm, H
0.29 mm; RV, NMV P122192: L = 0.37 mm, H
0.30;juvenile RV,NMV P122193:L = 0.24 mm, H
0.19 mm.

Remarks. This species is very similar to Polycope
sp. | Whatley & Downing, 1983 (= Polycope sp.
3 Warne, 1987) but there are minor differences
in size, ribbing and reticulation. The possibility
that the two forms are variants of the one species
is not excluded. Polycope demulderi Sissingh,
1972 and the species illustrated by Puri &
Hulings (1976) as Polycope? favus Brady, 1880
(although somewhat different from the illus-
tration of this species in Brady's monograph) are
probably closely related forms because of their
similar shape and ornamental pattern. Chavtur
(1981) tentatively included P. demulderi in his
genus Archypolycope which is, however, defined
on soft part anatomy (see discussion of family
above).

Age and stratigraphical range. Recorded only
from the early Middle Miocene (Balcombian to
early Bairnsdalian, foraminiferal zones N8/9-
N10/11) clays of the Fyansford and Sherwood
Formations.

Polycope melbournensis sp. nov.
Figs 1B, 2E-F

Polycope sp. |.—Warne 1987: 441, pl. 1, fig. B.
Polycope sp. 5.—Warne 1987: 441,

Etymology. A reference to the city of Melbourne, situ-
ated in the northern part of the Port Phillip Basin.

Holotype. Adult LV, NMV PI122194 from the
Fyansford Formation (Middle Miocene, Balcombian)
at mid tide level, Fossil Beach, Mornington, Victoria,
approximately 200 m north of end of driveway down
to beach; 38°14'S, 145°02°E.

Faratype. Adult RV, NMV P122195,

Additional material. Fifty-one disarticulated adult and
juvenile valves from the Fyansford and Sherwood For-
mations.

Dimensions. Holotype, LV, NMV P122194: L = 0.55
mm, H = 0.46 mm; paratype, RV, NMV P122195: L
= 0.52 mm, H = 0.47 mm.

Diagnosis. Carapace moderately large, with
loosely ordered reticulum and prominent an-
terior and anteroventral marginal rib parallel to
free margin.

Description. Carapace thin-shelled,
posterodorsally. RV larger than LV, both vy,
more or less circular in shape. RV with very
weakly developed anterior rostrum, not eviger;
in LV. Dorsal margin short, slightly archeg j:1
RV, straight in LV; posterior margin of hoth
valves evenly rounded; anterior margin Straight
in anteroventral region of RV. In dorsa] yiey
both valves slightly swollen posteriorly, Maxi-
mum length at mid-height; maximum fleightra[
mid-length; maximum width slightly posterior
to and above mid-height. Low relief omamen;
covering most of carapace, consisting of pep.
tagonal reticulae on periphery and a distiny
anterior and anteroventral marginal rib paralle]
and close to free margin. Normal pore canals
large, simple and scattered. Inner lamellze par.
row with inner margin parallel to outer margin
No vestibule visible; marginal pore canals seen
In posterior region are numerous and strajgh,
Hinge simple, smooth and adont. A series of
small anteroventral denticles present on boih
valves. Adductors consisting of a cluster of three
scars at maximum width of carapace. Seyyl
dimorphism not conspicuous though some
adults are very slightly more inflated than ofhers
and these may be females.

inflated

Remarks. Differences in the degree of ornamen.
tal relief in P. melbournensis were originally
interpreted by me (Warne, 1987) as indicating
the presence of two different species, but thes
differences seem to be due to either ew-
phenotypic or taphonomic factors. P. melboir.
nensis is similar to P. reticulata Miiller, 1894 but
the latter is slightly different in shape and hasa
more strongly developed and irregularly shaped
reticulum. P. cancellea Hartmann, 1954 is
smaller and possesses a less evenly rounded
lateral outline. Pseudopolycope intermedi
(Chavtur, 1979) has a more angular dorsal mar-
gin and lacks a marginal ridge. Psendopolycope
krytatcki (Chavtur, 1977) differs in having 2
lateral protuberance, whereas Pseudopolycop
comandorica Chavtur, 1979 is larger and has:
more clearly defined rostrum, The similarities
between Polycope melbournensis and the st
three species suggest, however, that the newsp-
cies may be referred ultimately to Pseudopoly
cope.

Age and stratigraphical range. Specimens rang
in age from late Early Miocene (Batesfordiar.
foraminiferal zones N7/8) tolate Middle or early
Late Miocene (late Bairnsdalian or Mitch:
lian?), occurring in marls, clays and sands of the
Fyansford and Sherwood Formations.
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Polycope thomasi sp. nov.
Figs 1D, 2H-I
Polycope. sp. 2.—Warne 1987: 441,

Etymology. In recognition of Dr G. A. Thomas,
palacontologist.

Holotype. Adult LV, NMV P122196 from near the top
of the Fyansford Formation (Middle Miocene, Bal-
combian) in the south- west face of Batesford Lime-
stone Quarry, near Fyansford, Victoria (base of upper
quarry bench well above the upper limit of Lepido-
cycling sp., approximately 25 m above boundary with
Batesford Limestone); 38°06°S, 144°1 7’E.

Paratype. Adult RV, NMV P122197.

Additional material. Seven disarticulated adult and
juvenile valves from the Fyansford Formation.

Dimensions. Holotype, LV, NMV P122196: L = 0.32
mm, H = 0.27 mm. Paratype, RV, NMV P122197: L
= (.30 mm, H = 0.26 mm.

Diagnosis. Carapace very small, subrounded,
smooth except for faint dorsal and anterodorsal
ridges adjacent and parallel to outer margin;
series of rounded opaque (patch) patterns evi-
dent, dense near free margin but sparser in cen-
tral and dorsal regions.

Description. Carapace thin. LV slightly larger
thanRV and overlapping it dorsally; both valves
subrounded and produced anterodorsally with a
distinct rostrum. Dorsal margin slightly arched
in LV, straight in RV. Maximum length at mid-
height; maximum height anterior of mid-length:
maximum width at mid-length and slightly
above mid-height. Surface ornament consisting
of faint marginal ribs, most numerous antero-
dp{sally. Faint peripheral reticulate ornament
visible, particularly near posterior and ventral
margins. Carapace almost smooth centrally.
Normal pore canals simple and scattered. Inner
lamellae relatively broad with small vestibules
d;velnped in ventral region of both valves. Mar-
ginal pore canals straight and irregularly spaced.
ngp short and adont, thicker terminally than
in mid-section. Very fine anteroventral denticu-
lation. Adductors consisting of three sub-
rounded scars in a subtriangular cluster located
slightly below position of maximum width.
Sexual dimorphism not detected.

Remarks. A few specimens have divided pos-
terior and dorsal adductor scars. In these speci-

mens the overall pattern consists of up to six
individual scars and is reminiscent of that of
Metapolycope species, though not as complex. P.
thomasi differs from the other species described
here in its smaller size. P. denticulata Bonaduce
et al., 1980 and P. parvula Bonaduce et al., 1980
are similar to P. thomasi in size but lack the
marginal ribbing and conspicuous anterior ros-
trum. P. microdispar Hartmann, 1954 is smaller
than P. thomasi and possesses a narrower inner
lamellae, whereas P. arenicola Hartmann, 1954
is larger and slightly more elongate. Eupolycope
kurilensis (Chavtur, 1977), E. pellucida
Chavtur, 1979, Polycopetta curva Chavtur,
1979, Micropolycope angulata (Chavtur, 1977)
and M. paramushiri (Chavtur, 1977) all resem-
ble P. thomasi in their relatively small size, pre-
sence of an anterior rostrum and relatively
broad inner lamellae, but have muscle scar pat-
terns consisting of three adductors, except M.
paramushiri which has a pattern of five scars.

Age and stratigraphical range. Recorded only
from the early Middle Miocene (Balcombian,
formaniferal zones N8/9) clays near the top of
the Fyansford Formation in the Batesford
Limestone Quarry.

Polycope warneetensis sp. nov.

Figs 1E, 2]J-K

Polycope. sp. 6.—Warne 1987: 441.
Etymology. A reference to the type horizon.

Holotype. Adult LV, NMV P122198 from the
“Warneet Sands™ (late Late Miocene or Early
Pliocene, Cheltenhamian or Kalimnan) in the Geolog-
ical Survey of Victoria Sherwood 18 borehole,
between depths 20 m and 22 m. 38°12’S, 145°16°E.

Paratype. Adult RV, NMV P122199.

Additional material. Nine disarticulated adult and
juvenile specimens from the type locality.

Dimensions. Holotype, LV, NMV P122198: L = 0.55
mm, H = 0.44 mm. Paratype, RV, NMV P122199: L
= 0.56 mm, H = (.46 mm.

Diagnosis. Carapace of medium size, oval, with
relatively long dorsal margin, a weakly devel-
oped anterior rostrum in both valves and a faint
irregular pentagonal network of surface
furrows.
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Description. Carapace moderately thick, almost
equivalved except that LV strongly overlaps RV
dorsally. Dorsal margin straight, reaching
slightly over half maximum length in both
valves. Maximum length at mid-height; maxi-
mum height anterior to mid-length; maximum
width at mid-length and slightly above mid-
height. Outline in dorsal view oval. Surface
ornament consisting of faint pentagonal
network of furrows giving carapace a scaly
appearance. Normal pore canals large, simple
and scattered, Inner lamellae relatively broad
with small vestibules developed in ventral
region of both valves. Marginal pore canals not
seen. Hinge simple, smooth and adont, thicker
terminally than in mid-section. Adductors con-
sisting of three subtriangular to subrounded
scars in a tight cluster at position of maximum
width. Posterior and dorsal adductor scars div-
ided in some specimens. Sexual dimorphism not
detected.

Remarks. This species is distinguished from P.
melbournensis by its impressed rather than
raised ornament and by its distinctly different
shape. Specimens of P. warneetensis with div-
ided adductors have a similar muscle scar pat-
tern to Micropolycope paramushiri (Chavtur,
1977) but are otherwise quite different. 1 pre-
viously (Warne 1987) attributed to this species
some poorly preserved juvenile specimens from
the Sherwood Formation, but I now consider
that these cannot be definitively assigned to P.
warneetensis.

Age and stratigraphical range. Recorded only
from the late Late Miocene or Early Pliocene
(Cheltenhamian or Kalimnan) ‘“Warneet
Sands™ (Warne, 1987).

Polycope sp. A
Figs 1C, 2L
Polycope sp. 4. —Warne 1987: 441.

Material. Five disarticulated adult and juvenile valves
from the Fyansford and Sherwood Formations.

Dimensions. LV, NMV P122200;: L = 0.38 mm, H =
0.32 mm.

Description. Carapace of medium size, relatively
thick-shelled, irregularly rounded and produced
anteroventrally. Dorsal margin gently arched.
Maximum length slightly below mid-height;
maximum height and width at mid-length.

Strong reticulate ornament comprising six con.
centric rows between ventral margin and muscle
scar region, not as well ordered elsewhere op
carapace. Denticulate anteroventral margin,
Hinge short, smooth and adont. Inner margi
narrow with no vestibules evident. Adductors
consisting of three subrounded scars in a tighy
subtriangular cluster located at position of mayj.
mum width. Normal and marginal pore canals
not seen. Sexual dimorphism not detected,

Remarks. This is a distinctive species but adul;
left and right valves have only been found in
separate samples. It differs from P sanci-
catherinae in lacking distinct ribbing. The re-
ticulation is coarser than in P. orbulinaeformis
Breman (tentatively placed in Archypolycope by
Chavtur, 1981).

Age and stratigraphical range. Recorded only
from the early Middle Miocene (Balcombian to
early Bairnsdalian, foraminiferal zones N§/9-
N10/11) clays of the Fyansford and Sherwood
Formations.

Genus Polycopsis Miiller, 1894

Type species. Polycope compressa Brady & Robertson,
1869.

Polycopsis? sp. A
Figs 1F, 2G

Material. One adult valve from the “Warneet Sands”
at the same locality as the types of Polyoope
warneetensis.

Dimensions. RV, NMV P122201: L = 0.55 mm,H=
0.48 mm.

Remarks. The carapace is large, smooth,
rounded in lateral view and has a weakly dz-
veloped anterior rostrum. The species is similar
to Polycope quadridentata Bonaduceetal.. 1975
in shape and in being compressed laterally in
dorsal view, but it is larger and lacks marginil
denticulation, The adductor muscle scar pattern
is obscure, and so the possibility that the specics
belongs to Metapolycope cannot be dis
counted.

Age and stratigraphical range. Recorded only
from the late Late Miocene or Early Pliocen: -
(Cheltenhamian or Kalimnan) “Warne!
Sands” (Warne, 1987).
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