Middle Miocene tonnoidean gastropods from near Wonosari,

Yogyakarta, Java, Indonesia

BERNARD M. LANDAU

Naturalis Biodiversity Center, P.O. Box 9517, 2300 RA Leiden, The Netherlands;

Instituto Dom Luiz, Faculdade de Ciéncias, Universidade de Lisboa, Campo Grande, 1749-016 Lisbon, Portugal;

International Health Centres, Av. Infante de Henrique 7, Areias Sdo Jodo, P-8200 Albufeira, Portugal

bernardmlandau@gmail.com [corresponding author].

ALAN G. BEU
Palaeontology team, GNs Science, P.O. Box 30368, Lower Hutt, New Zealand 5040; a.beu@gns.cri.nz

ANTON BREITENBERGER

Florastrafle 8, 2540 Bad V§slau, Austria; breitenberger@gmail.com

AART M. DEKKERS

Oasestraat 79, 1448 NR Purmerend, The Netherlands; aart.dekkers@wxs.nl

LAaNDAU, B.M., BEU, A.G., BREITENBERGER, A. &
DEKKERS, A.M., 2020. Middle Miocene tonnoidean
gastropods from near Wonosari, Yogyakarta, Java,

&

Indonesia. — Basteria 84 (1-3): 10-25. Leiden. Pub-
lished 11 July 2020.

A well preserved tonnoidean gastropod fauna is described
from Wonosari, Gunung Kidul Regency, Special Region
of Yogyakarta, Java, Indonesia. In Bursidae, the second
Indo-Pacific species of Aquitanobursa is described. In Cas-
sidae, new species of Cassis and Cypraecassis are described,
as well as the oldest known member of the genus Casmaria,
and the first complete adult specimens of Phalium menk-
rawitense Beets, 1941 are recorded. In Cymatiidae, spe-
cies represented are Cymatiella fennemai (Martin, 1899),
Monoplex rembangense (Wanner & Hahn, 1935), a most
unusual new species of Monoplex, and Gyrineum bituber-
culare (Lamarck, 1816). In Personidae, specimens assigned
to Distorsio dunggranganensis (Martin, 1916) are the first
adults of the species, and confirm distinction from the liv-
ing species D. habei Lewis, 1972. In Tonnidae, two small
(20 mm high) specimens of a Malea species with narrow
spiral cords are assigned to M. papuana (Beets, 1943), the
first record from Java.

Key words: Tonnoidea, Miocene, Indonesia, new species.

INTRODUCTION

Dekkers et al. (2020) gave a list of the main works dealing
with Indonesian fossil mollusks, and introduced a previ-
ously undescribed gastropod assemblage occurring at a
locality close to the village of Wonosari, Gunung Kidul
Regency, Special Region of Yogyakarta, Java, Indonesia in
describing two new fossil strombids. In this paper we con-
tinue the series and describe the tonnoideans in the assem-
blage. As discussed by Dekkers et al. (2020), although the
exact locality is unknown, the deposit is dated accurately
to the Langhian, and the preservation of the material is so
good that it warrants attention.

GEOLOGICAL SETTING

The material originates from the area around the village of
Wonosari, Gunung Kidul Regency, Special Region of Yogy-
akarta, 40 km SE of Yogyakarta, Java, Indonesia. The exact
locality is unknown, but the deposits outcrop on the banks
of a river or stream. The collection was donated to the
Naturhistorisches Museum Wien (Vienna) in the frame-
work of an exchange with K. Martin. Although this situ-
ation is far from ideal, the collection deposited represents
the best preserved middle Miocene Indonesian assemblage
we have seen, with many species that remain undescribed.
The preservation of the fossils, and the attached matrix, is
similar for the whole collection. Matrix was removed from
three specimens and examined for microfossils. All three
samples were identical in their microfossil content, and
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we are therefore quite certain they all come from the same
locality.

Dekkers et al. (2020) investigated the calcareous nann-
ofossils in the samples. Based on the presence of Spheno-
lithus heteromorphus Deflandre, 1953, and the absence of
Helicosphaera ampliaperta Bramlette & Wilcoxon, 1967 all
samples were attributed to NN5 zone (Martini, 1971), which
comprises the upper Langhian and lowermost Serravallian.
However based on the similarity of our samples to the nan-
nofossils association described by Marshall et al. (2015), our
assemblages can be attributed to the Langhian part of NNs,
lower middle Miocene. The frequent occurrences of small
reticulofenestrids (Reticulofenestra minuta Roth, 1970) and
ascidian spicules together with discoasters point to shallow,
well stratified, warm marine waters.

MATERIAL AND METHODS

The material described here is deposited in the Natural His-
tory Museum Vienna (NHMWw). Matrix for micropalaeon-
tological dating was taken from three Cassis specimens at
random (for further information see Dekkers et al., 2020).

SYSTEMATIC PART
Systematics follow Bouchet et al. (2017) and Strong et al. (2018).

Superfamily Tonnoidea Suter, 1913 (1825)
Family Bursidae Thiele, 1925
Genus Aquitanobursa Sanders, Merle & Puillandre, 2019

Aquitanobursa Sanders, Merle & Puillandre, 2019: 256.
Type species (by original designation): Ranella grateloupi
d’Orbigny, 1852. Miocene, France.

Remarks. — Sanders et al. (2019) showed that the genus
Bursa Roding, 1798 as used historically was not monophyl-
etic, and proposed the genus Aquitanobursa for a group of
thick-shelled fossil species characterised by their strongly
developed, sharply delimited varices with prominent nod-
ules at the shoulder angle, varices slightly offset from whorl
to whorl, a short but moderately wide posterior apertural
canal with at most a weak protrusion of the outer lip at the
top of the canal, six primary spiral cords on the convex
part of the whorl (although spiral cord P2 is very reduced
over both the varices and intervariceal intervals), and with
strongly shouldered whorls. Species included in the genus
have been recorded from the lower Miocene of France, the
lower Miocene to lower Pliocene of the Caribbean, and
one species from the Miocene of Pakistan. This is the sec-
ond record of the genus in the Indo-Pacific. Sanders et al.

(2019) used a similar numbering system for the spiral cords
to that introduced by Merle (1999, 2001) for Muricidae. In
the present group the most important terms are IP (infra-
sutural primary cord), P1 (first primary spiral cord placed
at the shoulder), and P2-P6 (primary spiral cords below the
shoulder). We adopt this terminology for this species.

Aquitanobursa javana spec. nov.
(Figs 1-3)

Type series and dimensions. — Holotype NHMW 1901/0034/
0025, height 50.2 mm, width 34.5 mm (Fig. 1); paratype 1
NHMW 1901/0034/0026, height 36.3 mm, width 23.7 mm
(Fig. 2); paratype 2 NHMW 1901/0034/0027, height 39.5 mm,
width 23.6 mm (Fig. 3); paratype 3 NHMW 1901/0034/0071,
height 25.8 mm, width 17.3 mm (subadult).

Other material. — Known only from the type series.

Type locality. — Wonosari, Gunung Kidul Regency, Spe-
cial Region of Yogyakarta, Java, Indonesia.

Type stratum. — Langhian portion of NN5, middle Mio-
cene.

Etymology. — Named after the Island of Java where it
occurred.

Diagnosis. — Aquitanobursa species of medium size,
whorls sharply angled, two very prominent, narrow varices
per whorl, three or four prominent intervariceal tubercles on
P1in each intervariceal interval, P2 hardly developed, P3-P6
tubercular, weakening abapically, anal canal deep, tubular.

Description. — Shell medium-sized, solid, bulbous,
somewhat dorsoventrally flattened, with scalate spire.
Protoconch abraded in all specimens. Teleoconch of five
sharply angled whorls, with concave sutural ramp, shoul-
der marked by strong tubercles, whorl profile below shoul-
der tapered inwards to suture, suture linear, somewhat
irregular, impressed. Two elevated varices on each whorl
deeply excavated on each side to form convex outer variceal
surface; varices not aligned, but slightly displaced up spire,
strongly offset on last whorl. Sculpture on spire whorls of
two spiral cords, adapical cord broad, delimiting shoul-
der, bearing three or four strongly developed tubercles per
intervariceal interval, abapical cord narrower than oth-
ers, entire surface covered in beaded secondary cords giv-
ing surface finely verrucose appearance. Last whorl glo-
bose; subsutural ramp bearing 6-8 irregular axial rugae per
intervariceal interval on adapical half; IP scarcely devel-
oped; P1 broad, bifid over varices; P2 marked by subobso-
lete thread; P3-P6 tubercular, tubercles weakening abapi-
cally, P5s and P6 closely spaced. Aperture ovate, outer lip
thickened by varix, inner edge of outer lip sharp, everted,
flattened and fluted, with crenulated edge, bearing 10 nar-
row lirae extending from outer edge across everted face of
lip, weakening rapidly within aperture. Anal canal deeply
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Figs 1-3. Aquitanobursa javana spec. nov. 1. Holotype NHMW 1901/0034/0025, height 50.2 mm, width 34.5 mm. 2. Paratype 1 NHMW

1901/0034/0026, height 36.3 mm, width 23.7 mm. 3. Paratype 2 NHMW 1901/0034/0027, height 39.5 mm, width 23.6 mm. All specimens

from near Wonosari, Gunung Kidul Regency, Special Region of Yogyakarta, Java, Indonesia Langhian, lower middle Miocene.

U-shaped, tubular, delimited by low extensions of outer lip
edge laterally and parietal callus medially. Siphonal canal
relatively short, narrow, deep, twisted to right. Columella
evenly excavated. Columellar and parietal callus contin-
uous, sharply delimited, moderately expanded, closely
appressed to last whorl, sculptured over entire height by
narrow, weakly anastomosing lirae extending across entire
callus width and into aperture; lirae coarsen abapically.
Siphonal fasciole prominent, weakly delimited, strongly
convex, bearing finely tubercular cords.

Variation. — The three specimens available are remarka-
bly constant in sculpture. The only significant difference is
that paratype 2 (Fig. 3) is slightly taller-spired than the oth-
ers. It evidently represents a younger specimen.

Remarks. — Sanders et al. (2019: fig. 7) numbered the pri-
mary spiral cords P1-P6 in Aquitanobursa and noted that
P2 is weak. In A. javana spec. nov. P2 can hardly be distin-
guished and is no more prominent than the very weak sec-
ondary spiral cords developed between P3-P4 and P4-Ps.
Agquitanobursa chipolana (Schmelz, 1997) is closely similar
to the Javanese species in all characters, but differs in hav-
ing P2 weak, but clearly developed (see Schmelz, 1997: pl.
1, fig. 1b, pl. 2, fig. 1b; Sanders et al., 2019: figs 5F, G). More-
over, the secondary spiral cords on the last whorl are more

strongly developed in A. chipolana than in A. javana spec.
nov. Aquitanobursa tuberosa (Grateloup, 1833) from the
Atlantic lower Miocene of the Aquitaine Basin, France, dif-
fers in being more slender than A. chipolana and A. javana
spec. nov., more strongly dorso-ventrally compressed, the
shoulder tubercles are smaller, and the anal canal is less
well developed than in either of the other two species. The
anal canal is a little deeper and made more tubular by short
adapical extensions of the outer lip and parietal callus in
A. javana spec. nov., a little more obvious than in its Euro-
pean congeners. Aquitanobursa inaequicrenata (Cossmann
& Peyrot, 1924), also from the lower Miocene of France,
is immediately separated by having more numerous and
smaller tubercles at the shoulder and, like A. tuberosa, has
a weaker anal canal. Aquitanobursa amphitrites (Maury,
1917), from the middle Miocene-lower Pliocene of the Car-
ibbean, differs from A. javana in having more numerous,
smaller and more evenly rounded tubercles at the shoul-
der and markedly wider secondary spiral cords bearing
many small, rounded nodules. Also, cords IP and P2 are
more prominent in A. amphitrites than in all other species
assigned to Aquitanobursa.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper).
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Family Cassidae Latreille, 1825
Subfamily Cassinae Latreille, 1825
Genus Cassis Scopoli, 1777

Cassis Scopoli, 1777: 393. Type species (designated by Mont-
fort, 1810: 598, 599): Buccinum cornutum Linnaeus, 1758.
Miocene to present-day, Indo-West Pacific. For generic
synonymy see Beu (2010: 210).

Cassis robusta spec. nov.
(Figs 4-6)

Type series and dimensions. — Holotype NHMW
1901/0034/0001, height 65.1 mm, width 44.7 mm (Fig.
4); paratype 1, NHMW 1901/0034/0002, height 70.0 mm,
width 43.8 mm (Fig. 5); paratype 2 NHMW 1901/0034/0003,
height 56.8 mm, width 39.8 mm (Fig. 6); paratype 3 NHMW
1901/0034/0004, height 51.5 mm, width 35.4 mm.

Other material. — Known only from the type series.

Type locality. — Wonosari, Gunung Kidul Regency, Spe-
cial Region of Yogyakarta, Java, Indonesia.

Type stratum. — Langhian portion of NN5, middle Mio-
cene.

Etymology. — Latin ‘robustus, -a’, adjective meaning
solid. Cassis gender feminine.

Diagnosis. — Cassis species of small size, stocky, robust,
spire relatively tall, two rows of small tubercles on last
whorl; with coarsely cancellate sculpture of flattened axial
ribs and spiral cords at shoulder and mid-whorl, axials
slightly predominant, with rectangular pits developed in
interspaces.

Description. — Shell small for genus (largest seen 70.0
mm high), stocky, ovate, with moderately high spire for
genus. Protoconch abraded in all specimens. Teleoconch
of seven whorls; first two whorls weakly convex, mid-
whorls straight-sided, last three whorls weakly concave on
sutural ramp, separated by weakly impressed suture, abap-
ically crenulated around tubercles. Sculpture on first three
whorls absent (or abraded in all specimens). Row of small
tubercles develops at abapical suture on third whorl. On
fourth whorl two rows of low tubercles develop in contact
with sutures, strengthening abapically; about 30 tubercles
on penultimate whorl. Prominent, smooth, flattened varix
develops at intervals of about 240°, with crest developed
adapically, extending backwards along suture to fuse with
abapical portion of previous varix. On penultimate whorl
a further row of smaller tubercles develops mid-whorl, so
that intervariceal whorl surface is covered with 3-4 rows of
small, poorly defined tubercles with shallow pits between.
Last whorl up to 85% total height, ovate, with relatively
narrow, shallow, weakly concave subsutural ramp, shoul-
der delimited by row of larger tubercles, regularly con-

vex below, base strongly constricted. Sculpture of up to 20
low, rounded, weakly opisthocline axial ribs, each roughly
equal in width to their interspaces, and about ten rounded
spiral cords, each slightly narrower than their interspaces
and weaker than axial ribs, fusing with ribs, either flattened
at intersections or forming subobsolete tubercles, except
delimited at shoulder and mid-whorl by a row of 8-10 larger
tubercles, shoulder row largest, developed on alternate
ribs. Sculpture renders surface irregularly, coarsely can-
cellate, forming shallow, weakly rectangular pits between
ribs. Siphonal fasciole well developed, rounded, strongly
twisted, separated from base by deep, narrow groove.
Aperture narrow, elongate, 68-72% of total height; poste-
rior canal poorly developed, siphonal canal relatively long,
very narrow, sharply posteriorly recurved at 9o° to shell
axis and twisted. Outer lip strongly thickened by broad,
smooth labial varix; lip moderately thickened internally in
mid-portion, bearing ten stout denticles along inner edge,
most strongly developed on thickened mid-portion of lip.
Columella almost straight, relatively strongly excavated in
lower third, bearing 4-6 broad, rounded, horizontally elon-
gate ridges in lower third, extending into aperture; numer-
ous horizontal lirae in upper two-thirds. Columellar and
parietal callus continuous, strongly to very strongly thick-
ened, round-edged, extending over and beyond venter to
form prominent, flattened, ovate-triangular callus shield.
Variation. — Although represented by a relatively small
number of specimens, Cassis robusta spec. nov. shows
some intraspecific variability. Fully adult specimens have a
strongly thickened labial varix and parietal shield. As with
other cassids, adult size is variable. The smallest specimen
(paratype 2; Fig. 6) has the most strongly thickened aper-
tural armature. It also has the stockiest last whorl and the
most strongly developed tubercles on the last whorl. On
this specimen a Sabia Gray, 1840 shell (Hipponicidae; prob-
ably Sabia conica Schumacher, 1817) is attached close to the
apex (Figs 6b, 6d). Paratype 1 (Fig. 5), although being the
largest specimen, has the least thickened apertural shield,
with the cancellate surface sculpture showing through the
callus. Possibly this variation in tubercle and callus devel-
opment reflects the sexual dimorphism demonstrated by
some other Cassis species, most notably C. cornuta (Lin-
naeus, 1758). In C. cornuta the largest specimens are female
and have many, relatively small tubercles around the shoul-
der, whereas males are markedly smaller and have much
fewer, larger, narrow shoulder nodules (Abbott, 1968: 47).
Remarks. — Cassis robusta spec. nov. is characterised by
its small, stocky shell, relatively tall spire, two rows of small,
rounded tubercles developed at the shoulder and mid-
whorl on the last whorl, and coarsely cancellate sculpture
composed of flattened axials and spirals, the axials slightly
predominant, with squarish pits developed between the
ribs. The presence of Cassis in Indonesian Tertiary assem-
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Figs 4-6. Cassisrobusta spec.nov. 4. Holotype NHMW 1901/0034/0001, height 65.1 mm, width 44.7 mm. 5. Paratype 1 NHMW 1901/0034/0002,

height 70.0 mm, width 43.8 mm. 6. Paratype 3 NHMW 1901/0034/0004, height 51.5 mm, width 35.4 mm. All specimens from near Wono-
sari, Gunung Kidul Regency, Special Region of Yogyakarta, Java, Indonesia Langhian, lower middle Miocene.
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blages was reviewed by Beu (2005). He recognised poten-
tially up to three species in the Miocene of Java. These three
species are:

Cassis cornuta (Linnaeus, 1758) from Preanger [Prian-
gan], upper Miocene of Java, differs from C. robusta in hav-
ing a lower spire, in being broader at the shoulder and in
having a much finer reticulated surface sculpture. Cassis
cornuta is a large, still extant species, adults reaching 350
mm in height (Abbott, 1968). As noted by Beu (2005: 35, figs
66, 67), the illustrated specimen from the upper Miocene of
Java, 59 mm in height, shows juvenile characters.

Cassis depressior Martin, 1879, also from the upper Mio-
cene of Java, is similar in size to the Indonesian fossil spec-
imens of C. cornuta and C. robusta spec. nov. (C. depressior
51-63 mm in height). It is low-spired and broad-shouldered,
similar to the juvenile specimen of C. cornuta illustrated
by Beu (2005, figs 66-67), but differs in having sculpture of
sharp axial ridgelets with no spiral component, unlike the
other two species, both of which have cancellate sculpture.

Cassis preangerensis Martin, 1879, the third species from
the upper Miocene of Java, attains a height of about 88 mm
(Dharma, 2005: pl. 142, fig. 5). It is closely similar to C. cor-
nuta in shape, with a low spire and a broad, high-placed
shoulder, but is said to differ in having the nodules around
the periphery smaller and more clearly aligned into one spi-
ral cord than in other material of C. cornuta, and the spiral
and axial sculpture is a little more prominent and denser
than usual for C. cornuta (Beu, 2005: 35). However, based on
the material available, doubt remains whether they are two
separate species. Either way, C. preangerensis clearly differs
from C. robusta spec. nov. in being lower-spired, broader,
with a higher-placed shoulder and in having finer cancel-
late surface sculpture, and especially more numerous axial
riblets.

In the extant Indo-Pacific fauna there are only two spe-
cies more or less similar to C. robusta spec. nov. The first
that can be compared is C. cornuta. As discussed above,
apart from attaining a far greater adult height, having a
lower spire, a higher-placed shoulder and finer cancellate
surface sculpture, C. cornuta also has more numerous rows
of tubercles on the last whorl and the shoulder spines are
developed into elevated, horizontally flattened tubercles or
a complex of sexually dimorphic tubercles on large speci-
mens (Kreipl in Poppe, 2008: pl. 233, fig. 2).

Cassis robusta is more closely similar to the extant spe-
cies C. (Hypocassis) patamakanthini Parth, 2000 from
Western Australia. Beu (2005, 2008, 2010) synonymised
Hypocassis Iredale, 1927 with Cassis, on the grounds that its
sole distinguishing character, the large paucispiral proto-
conch, is a developmental difference of no phylogenetic sig-
nificance. Cassis patamakanthini is the smallest member of
the genus, attaining only 27 mm in height. It has a relatively
elevated spire, like C. robusta spec. nov., but an even shorter

last whorl. The last whorl is also covered in rows of tuber-
cles, stronger and more numerous than in C. robusta, but it
lacks the cancellate surface sculpture that is so prominent
in C. robusta. Cassis patamakanthini also lacks the strongly
developed triangular parietal shield seen in C. robusta and
almost all other species of Cassis. Beu (2010: 211) suggested
that the living southern Australian species C. fimbriata
(Quoy & Gaimard, 1833) and C. patamakanthini are more
closely related to French Atlantic Miocene species such as
C. mamillaris (Grateloup, 1827), with which it shares a sim-
ilar sculpture of rows of tubercles and surface cancellation.
Cassis mamillaris is also similar in sculpture to C. jogjaca-
rtensis Martin, 1914, an Eocene species from Java. Indeed,
in a species list given by Piccoli & Savazzi (1983: 38), they
suggested that C. jogjacartensis was a junior synonym of C.
mamillaris. In any case, this group of Neogene European
and Indonesian, and extant Western Australian species has
more in common than any of the species reviewed by Beu
(2010) from tropical America.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper).

Genus Cypraecassis Stutchbury, 1837

Cypraecassis Stutchbury, 1837: 214. Type species (by origi-
nal designation): Buccinum rufum Linnaeus, 1758, Mio-
cene to present-day, Indo-Pacific. For generic synonymy
see Beu (2010: 225).

Cypraecassis minirufa spec. nov.
(Fig. 7)

Cypraecassis sp. — Beu, 2005: 37.
Cypraecassis sp. 1 — Dharma, 2005: 354, pl. 142 fig. 2.

Type series and dimensions. — Holotype NHMW 1901/
0034/0028, height 30.0 mm, width 19.1 mm (Fig. 7).

Other material. — One specimen from the middle Mio-
cene of Nyalindung, West Java illustrated by Dharma (2005,
pl. 142, fig. 2), height 35 mm, seems to be the same species.

Type locality. — Wonosari, Gunung Kidul Regency, Spe-
cial Region of Yogyakarta, Java, Indonesia.

Type stratum. — Langhian portion of NN5, middle Mio-
cene.

Etymology. — Prefix ‘mini-’, meaning a miniature ver-
sion of, derived from Latin.

Diagnosis. — Cypraecassis species of small size, stocky,
robust, spire strongly depressed, six rows of tubercles on last
whorl, tubercles on successive rows smaller and more numer-
ous abapically; callus shield strongly developed, extending
over entire venter and adapically to just above apex.
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Description. — Shell small for genus, stocky, ovate,
solid. Protoconch and early whorl surface abraded. Teleo-
conch of about four whorls; spire strongly depressed, sur-
face abraded. Last whorl 89% total height, ovate, with, shal-
low, straight subsutural ramp, shoulder delimited by a row
of tubercles; convex below, not constricted at base. Sculp-
ture of six rows of tubercles, adapical row of seven larger
tubercles placed at shoulder, second, broadest row placed at
periphery, abapically rows of successively more numerous
tubercles, weaker and more closely spaced. Siphonal fasci-
ole very short, rounded, strongly twisted, separated from
base by deep, narrow groove. Aperture narrow, elongate,
90% of total height; posterior canal a narrow groove in api-
cal portion of outer lip; siphonal canal very short, narrow,
sharply posteriorly recurved at 9o° to shell axis and twisted.
Outer lip strongly thickened by broad, smooth labial varix;
lip moderately thickened internally in mid-portion, bear-
ing ten stout denticles along inner edge, more prominent on
thickened mid-portion than above and below, inner edge
bearing 16 denticles. Columella almost straight, bearing
numerous horizontal lirae along entire length, denticulate
at inner edge of columella. Columellar and parietal callus
continuous, very strongly thickened, forming ovate callus
shield that covers entire venter and extends apically to just
above apex.

Remarks. — Unfortunately, the holotype is not as well
preserved as the specimen illustrated by Dharma (2005)
from Nyalindung, West Java, but the shell characters are
quite distinctive. The shell sculpture and the strong devel-
opment of the callus shield are similar to the type species C.
rufa (Linnaeus, 1758), but as noted by Beu (2005: 37), extant
C. rufa is not smaller than 65 mm in height, and most
adults range between 100-140 mm in height, reaching 185
mm. The specimens from Java are fully adult, as indicated
by the prominent labial varix and the strongly thickened
callus shield, but it is unlikely that we are dealing with a
dwarf population, as the holotype and Dharma’s specimen
come from different middle Miocene localities within Java.
Other small differences between Cypraecassis minirufa
spec. nov. and C. rufa are that the last whorl is less inflated
in C. minirufa spec. nov. and there is no trace of second-
ary spiral cords between the rows of tubercles, as seen in C.
rufa. It is unlikely that C. minirufa is a small-shelled ances-
tor to the present-day species, as Beu (2005: 38) recorded
C. rufa from the Miocene of Java. This record of presumed
C. rufa is from Karas, Rembang, Java, presumably of Lang-
hian (middle Miocene) age (Beu, 2005: 5); we are not aware
of older records of C. rufa.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper).

Subfamily Phaliinae Beu, 1981
Genus Casmaria H. Adams & A. Adams, 1853

Casmaria H. Adams & A. Adams, 1853: 216. Type species (des-
ignated by Harris, 1897: 200): Buccinum vibex Linnaeus,
1758 (= B. erinaceus Linnaeus, 1758), present-day, Indo-
West Pacific. For generic synonymy see Beu (2005: 44).

Casmaria primitiva spec. nov.
(Fig. 8)

Type series and dimensions. — Holotype NHMW
1901/0034/0035, height 28.1 mm, width 15.7 mm (Fig. 8).

Other material. — Known from holotype only.

Type locality. — Wonosari, Gunung Kidul Regency, Spe-
cial Region of Yogyakarta, Java, Indonesia.

Type stratum. — Langhian portion of NN5, middle Mio-
cene.

Etymology. — Name reflecting its position as the oldest
known member of the genus, retaining features common to
other Phaliinae.

Diagnosis. — Casmaria species of small size, light shell,
well-developed subsutural cord, axial riblets on last whorl,
poorly developed columellar callus, small sharp denticles
developed at edge of inner lip.

Description. — Shell relatively small and light for genus,
with slender ovate profile and tall spire. Protoconch mul-
tispiral dome-shaped (surface abraded). Teleoconch of four
convex whorls with well-developed, beaded subsutural cord.
Whorls separated by impressed linear suture. Sculpture of
fine axial riblets, most strongly developed on adapical por-
tion of whorl, weakening towards lower suture. Last whorl
ovate-elongate, axials developed only on adapical third of
whorl, except for last quarter whorl over outer lip, where
ribs continuous along entire whorl. Base poorly delimited,
bearing three narrow spiral grooves. Aperture elongate;
outer lip thickened by well-developed labial varix, lip bear-
ing small, sharp denticles at outer edge, continued a short
distance within the lip as lirae; anal canal small, narrow
U-shaped; siphonal canal short, open, sharply recurved and
twisted to right. Columella weakly excavated mid-height,
bearing irregular folds on abapical half and three small
parietal folds. Columella callus thickened, erect abapically;
parietal callus thin, polished, poorly delimited, expanded
over venter. Siphonal fasciole sharply delimited by deep
groove, short, strongly rounded, bearing narrow cords.

Remarks. — Shells of the genus Casmaria H. Adams &
A. Adams, 1853 are characterised by their elongate shape,
poorly developed columellar shield, and one or two rows
of sharp denticles at the edge of the outer lip (Abbott, 1968:
189). The genus in the Recent faunas was reviewed by Bui-
jse et al. (2013) and found to be more speciose than previ-
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Fig. 7. Cypraecassis minirufa spec. nov., holotype NHMW 1901/0034/0028, height 30.0 mm, width 19.1 mm. Fig. 8. Casmaria primitiva

spec. nov., holotype NHMW 1901/0034/0035, height 28.1 mm, width 15.7 mm. Figs 9-11. Phalium menkrawitense Beets, 1941. 9. NHMW
1901/0034/0029, height 34.4 mm, width 22.6 mm. 10. NHMW 1901/0034/0030, height 36.1 mm, width 24.8 mm. 11. NHMW 1901/0034/0031,
height 29.6 mm, width 21.2 mm. All specimens from near Wonosari, Gunung Kidul Regency, Special Region of Yogyakarta, Java, Indo-
nesia Langhian, lower middle Miocene.
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ously thought. However, it is almost unknown as a fossil.
Beu (2005: 44) figured specimens identified as C. erina-
ceus (Linnaeus, 1758) from the Pleistocene of Sumatra and
Sulawesi, and specimens of C. unicolor (Pallary, 1926) from
the upper Pleistocene of the Red Sea are present in the
NHMW collection (Hurghada, Egypt). The description of
this new species is therefore an important contribution to
the understanding of the genus and stratigraphically is by
far the oldest record.

Casmaria primitiva spec. nov. differs from all its conge-
ners in having fine axial sculpture on the last whorl, but
lacks the shoulder tubercles seen in many of its extant con-
geners. Some specimens of C. kayae Buijse et al., 2013 from
the central and south-western Pacific have axial sculpture,
but this consists of irregular axial rugae rather than regular
riblets. Apart from this axial sculpture, which is unusual
for the genus, C. primitiva also has a well-developed sub-
sutural cord. Both of these characters are more commonly
seen in Phalium Link, 1807 and Semicassis Morch, 1853, and
indeed Beu (2005: 45) questioned the validity of Casmaria
as a separate genus. Casmaria primitiva could be consid-
ered a primitive member of the genus, retaining characters
of Phalium or Semicassis, from which the genus most likely
evolved. At present we consider it best to retain the new
species in Casmaria, awaiting a more definitive study of the
status of the genus Casmaria.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper).

Genus Phalium Link, 1807

Phalium Link, 1807: 112. Type species (designated by Herr-
mannsen, 1852: 104): Buccinum glaucum Linnaeus, 1758.
Miocene to present-day, Indo-West Pacific. For generic
synonymy see Beu (2005: 46).

Phalium menkrawitense Beets, 1941
(Figs 9-12)

Phalium menkrawitense Beets, 1941: 85, pl. 4 figs 180-186.
Phalium menkrawitense Beets, 1941 — Abbott, 1968: 89, pl.
64; Beu, 2005: 49, figs 100-103.

Material and dimensions. — Maximum height 36.1 mm,
width 24.8 mm. NHMW 1901/0034/0029-0031 (3), NHMW
1901/0034/0072 (1).

Remarks. — Until now, this species has been known
from incomplete material, presumed juvenile (Abbott,
1968: 89). Beu (2005: 50) characterised the species as being
weakly sculptured, with varices retained on the spire, an
area of low axial ridges behind each varix, a subsutural spi-

ral groove on spire whorls that fades out down the shell
and sculpture on the last whorl of very narrow, shallow,
widely spaced axial grooves; the surface is superficially
smooth. Although the three specimens illustrated here all
vary somewhat, we consider them all to represent Phalium
menkrawitense Beets, 1941. Constant shell characters in
all three, the varices retained on the spire whorls, a nar-
row subsutural cord and the absence of spines on the exte-
rior of the outer lip, all agree with the description by Beu
(2005: 50). All three are of similar size to the holotype from
the Miocene of the Mangkalihat Peninsula, East Kalim-
antan. One specimen (Fig. 9) is remarkably similar to the
holotype. However, the others (Figs 10-12) add an impor-
tant range of variability to the species description. The
spire can be more or less depressed, the shoulder placed
slightly higher, the subsutural cord can be strongly beaded
by fine axial growth lines or almost smooth, and the dor-
sum is weakly ribbed in some specimens. Slight variation
in sculpture is seen in some other Phalium species, and in
view of the sparce material of P. menkrawitense seen to date
it seems likely that this material represents a single spe-
cies. Retention of full varices down the spire and the gen-
eral type of sculpture, although weak for the genus, demon-
strate that P. menkrawitense is correctly referred to Phalium
rather than Semicassis.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper). Miocene (indeterminate): Mangkalihat
Peninsula, East Kalimantan (Beets, 1941).

Family Cymatiidae Iredale, 1913
Genus Cymatiella Iredale, 1924

CymatiellaIredale, 1924: 253. Type species (by original desig-
nation): Triton quoyi Reeve, 1844. Present-day, southern
Australia. For generic synonymy see Beu (2010: 208).

Remarks. — Following the molecular phylogeny of Ton-
noidea by Strong et al. (2018), Ranella Lamarck, 1816 is
placed in a family of its own, and the family Cymatiidae
was reinstated by Strong et al. (2018) for most taxa previ-
ously included in Ranellidae. Within Cymatiidae, many
distinct genera were recognised and, in particular, the
taxa resembling Sassia Bellardi, 1873 were segregated into
numerous widely separated genera. Following this phylog-
eny, we recognise Cymatiella and Monoplex as genera.

Cymatiella fennemai (Martin, 1899)
(Figs 13-14)

Triton (Colubraria) fennemai Martin, 1899: 141, pl. 22 fig.
322.
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Figs 12-18. Phalium, Cymatiella and Monoplex from Wonosari. Fig. 12. Phalium menkrawitense Beets, 1841, NHMW 1901/0034/0072,

height 34.7 mm, width 24.5 mm. Figs 13-14. Cymatiella fennemai (Martin, 1899). 13. NHMW 1901/0034/0042, height 16.8 mm, width 7.8
mm. 14. NHMW 1901/0034/0043, height 15.2 mm, width 9.1 mm. Figs 15-18. Monoplex rembangensis (Wanner & Hahn, 1935). 15. NHMW
1901/0034/0045, height 38.5 mm, width 16.7 mm. 16. NHMW 1901/0034/0046, height 31.7 mm, width 15.2 mm. 17. NHMW 1901/0034/0047,
height 29.5 mm, width 14.3 mm. 18. NHMW 1901/0034/0073, height 28.8 mm, width 15.2 mm. All specimens from near Wonosari, Gunung
Kidul Regency, Special Region of Yogyakarta, Java, Indonesia Langhian, lower middle Miocene.
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Sassia (Cymatiella) fennemai (Martin) — Beu, 2005: 104,
figs 270-280; Dharma, 2005: 356, pl. 143 figs 14a-c; Leloux
& Wesselingh, 2009: 107, pl. 211 figs 5-10.

Material and dimensions. — Maximum height 18.7 mm,
width 9.1 mm. NHMW 1901/0034/0042-0043 (2), NHMW
1901/0034/0044 (15).

Remarks. — The specimens from Wonosari are just over
half the maximum height for the species recorded by Beu
(2005: 104) of 30 mm. They are more constant in sculpture
than the series illustrated by Beu, and none have the dense
axial sculpture illustrated by Beu (2005: fig. 279). However,
they are variable in width (compare two specimens herein
illustrated; Figs 13-14).

Distribution. — Miocene (indeterminate): Sangkulirang,
Mangkalihat Peninsula, East Kalimantan (Beets, 1986a;
Beu, 2005). Lower Miocene: Nyalindung, West Java (Beu,
2005). Middle Miocene: Citalahab, West Java (Beu, 2005);
Yogyakarta, central Java (Beu, 2005; this paper). Upper
Miocene: Selacau, West Java (Beu, 2005).

Genus Monoplex Perry, 1810

Monoplex Perry, 1810: My. Type species (by subsequent
designation, Dall, 1904: 138): Monoplex australasiae
Perry, 1811 (= Murex parthenopeus von Salis Marschlins,
1793), present-day, almost cosmopolitan in warm seas.
For generic synonymy see Beu (2010: 142).

Monoplex rembangensis (Wanner & Hahn, 1935)
(Figs 15-18)

Triton (Simpulum) pilearis var. — Martin, 1899: 141, pl. 22
figs 323, 323a.

Eutritonium rembangense Wanner & Hahn, 1935: 255, pl. 19
figs 14-15.

Cymatium (Monoplex) rembangense (Wanner & Hahn) —
Beu, 2005: 85, figs 201-202.

Material and dimensions. — Maximum height 38.5 mm,
width 16,7 mm. NHMW 1901/0034/0045-0047 (3), NHMW
1901/0034/0048 (5), NHMW 1901/0034/0073 (1).

Remarks. — Monoplex rembangensis (Wanner & Hahn,
1935) differs from the two closely similar species M. aquatilis
and M. mundus (Gould, 1849) in its markedly taller and
wider, consistently more obviously concave subsutural ramp,
in its fewer, more prominent peripheral tubercles forming a
consistently prominent shoulder angle, and in its markedly
larger nodules inside the outer lip (Beu, 2005: 85). The present
beautifully preserved, complete specimen reveals many low,
narrow, but obvious, moderately widely spaced axial riblets
over the entire exterior. It also demonstrates that spiral cord
P1 is subdivided into two weakly distinguished cords by a
median groove over its entire length on the last whorl, and
all three uppermost cords IP, P1 and P2 are weakly subdi-
vided where they cross the varices on the last whorl.

Distribution. — Lower Miocene: Nyalindung, West Java
(Beu, 2005). Middle Miocene: Citalahab, West Java (Beu,

Figs 19-20. Monoplex dissimilis spec. nov. 19. Holotype NHMW 1901/0034/0075, height 31.4 mm, width 10.3 mm. 20. Paratype 1 NHMW

1901/0034/0076, height 40.2 mm, width 14.1 mm. All specimens from near Wonosari, Gunung Kidul Regency, Special Region of Yogya-

karta, Java, Indonesia Langhian, lower middle Miocene.
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2005); Yogyakarta, central Java (Beu, 2005; this paper).
Upper Miocene: Cijarian, Cilanang, West Java (Beu, 2005).
Pliocene (indeterminate) Cirebon, Pasir Ipis, West Java

(Beu, 2005).
Monoplex dissimilis spec. nov.
(Figs 19-20)
Type series and dimensions. — Holotype NHMW 1901/

0034/0075, height 31.4 mm, width 10.3 mm (Fig. 15); para-
type 1 NHMW 1901/0034/0076, height 40.2 mm, width 14.1
mm (Fig. 16).

Other material. — Known from type series only.

Type locality. — Wonosari, Gunung Kidul Regency, Spe-
cial Region of Yogyakarta, Java, Indonesia.

Type stratum. — Langhian portion of NN5, middle Mio-
cene.

Etymology. — Latin ‘dissimilis, -e, -ior’, adjective mean-
ing unlike, dissimilar, reflecting the difference between this
species and all its congeners.

Diagnosis. — Monoplex species of small-medium size,
very slender fusiform, subdued sculpture with tubercles
developed at intersections, varices placed at 120° on last
two whorls, aperture elongate, labial varix thin, denticulate
within, denticles arranged in pairs, siphonal canal moder-
ate length, straight.

Description. — Shell small-medium size for genus,
very slenderly fusiform. Protoconch not preserved. Five
tall teleoconch whorls preserved, separated by weakly
impressed linear suture. First two whorls weakly convex,
bearing seven subequal spiral cords. Abapically, two cords
strengthen; adapical cord delimiting shoulder, abapical
cord placed midway between shoulder and lower suture.
Weak axial ribs develop on third whorl and strengthen
abapically, forming pointed tubercles at intersections with
primary cords; other cords weakly and irregularly beaded.
Subsutural ramp develops on third whorl, slightly concave,
very steep, delimited by prominent, tubercular shoulder
cord. Four varices developed on last three whorls at about
120° intervals. Last whorl slenderly fusiform, weakly con-
stricted at base. Base and siphonal fasciole not delimited;
axial ribs weaken and disappear over base; base sculptured
with spiral cords of primary to tertiary strength. Aper-
ture elongate-ovate; labial varix thin, with 14 low denti-
cles at inner edge arranged in seven pairs, adapical pair
slightly stronger; anal sinus U-shaped, well developed;
siphonal canal of moderate length, open, straight, narrow.
Columella weakly and evenly excavated, with 3-4 strongly
oblique, weakly developed folds on abapical portion; small
parietal tooth narrow. Columellar and parietal calluses
hardly developed, poorly delimited, forming narrow rim of
thin callus.

Remarks. — Monoplex dissimilis spec. nov. is distin-
guished immediately from all other named species in the
genus and, indeed, from all other Cymatiidae, by its tall,
narrow form and most unusually tall, almost straight-sided
spire. We know of no other species that resemble it in shape.
The sculpture of the interior of the outer lip resembles that
of M. aquatilis (Reeve, 1844) in its low nodules, and is very
distinct from the interior of the outer lip of the common
living tropical species M. pilearis (Linnaeus, 1758) in lack-
ing spiral ridges deep within the aperture, but no speci-
mens of M. aquatilis have been seen with such a tall, narrow
shape. This is the most distinctive of all the extinct Indone-
sian fossil tonnoideans, helping to reveal the greater diver-
sity of gastropods during the Miocene warm period than at
present in the Indo-West Pacific.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper).

Subfamily Argobuccininae Kilias, 1973 [recognised by
Bouchet et al., 2017: 343]
Genus Gyrineum Link, 1807

Gyrineum Link, 1807: 123. Type species (by subsequent
designation, Dall, 1904: 131): Murex gyrinus Linnaeus,
1758 (= Gyrineum verrucosum Link, 1807). Present-day,
Indo-West Pacific. For generic synonymy see Beu (2005:
64).

Gyrineum bituberculare (Lamarck, 1816)
(Figs 21-22)

Ranella bitubercularis Lamarck, 1816: “liste”™ 4, pl. 412 fig. 6.

Gyrineum bituberculare (Lamarck) — Beu, 2005: 64, figs
164-167 (cum syn.); Harzhauser et al., 2018: 14, pl. 2 figs
13-14.

Material and dimensions. — Maximum height 24.6, width
14.5 mm. NHMW 1901/0034/0040 (1), NHMW 1901/0034/0041
(1), NHMW 1901/0034/0074 (10).

Remarks. — Gyrineum bituberculare (Lamarck, 1816) is
extremely common and widespread in the Indonesian Mio-
cene to present-day assemblages. For full discussion and
distribution see Beu (2005: 66).

Distribution. — Middle Miocene to Pleistocene beds
throughout Java (see Beu, 2005: 65) and northern Sar-
awak and Brunei (Nuttall, 1961; Harzhauser et al., 2018).
Plio-Pleistocene Dent Peninsula, Sabah, Malaysia (Cox,
1948). Pleistocene: Manado Island, northern Sulawesi (Beu,
2005). Present-day: moderately widespread in the western
tropical Pacific, from the Philippines to Indonesia.
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Figs 21-28. Gyrineum, Distorsio and Malea from Wonosari. Figs 21-22. Gyrineum bituberculare (Lamarck, 1816). 21. NHMW 1901/0034/

0040, height 22.5, width 14.5 mm. 22. NHMW 1901/0034/0041, height 24.6, width 14.5 mm. Figs 23-26. Distorsio djunggranganensis (Martin,
1916). 23. NHMW 1901/0034/0036, height 42.2 mm, width 26.7 mm. 24. NHMW 1901/0034/0037, height 39.5 mm, width 215 mm. 25. NHMW
1901/0034/0038, height 35.4 mm, width 22.0 mm. 26. NHMW 1901/0034/0039 (juvenile), height 24.4 mm, width 13.9 mm. Figs 27-28. Malea
papuana (Beets, 1943). 27. NHMW 1901/0034/0032, height 20.3, width 13.6 mm. 28. NHMW 1901/0034/0033, height 20.6, width 16.2 mm. All
specimens from near Wonosari, Gunung Kidul Regency, Special Region of Yogyakarta, Java, Indonesia Langhian, lower middle Miocene.
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Family Personidae Gray, 1854
Genus Distorsio Roding, 1798

Distorsio Roding, 1798: 133. Type species (by subsequent
designation, Pilsbry, 1922: 357): Murex anus Linnaeus,
1758. Present-day, Indo-West Pacific. For generic synon-
ymy see Beu (2010: 79).

Distorsio djunggranganensis (Martin, 1916)
(Figs 23-26)

Persona djunggranganensis Martin, 1916: 242, pl. 2 fig. 41.

Distorsio djunggranganensis (Martin) — Beu, 1998: 198, figs
60a-b; Beu, 2005: 56, fig. 145; Dharma, 2005: 358, pl. 144
fig. 1; Leloux & Wesselingh, 2009: 111, pl. 215 figs 9-10.

Material and dimensions. — Maximum height 42.2 mm,
width 26.7 mm. NHMW 1901/0034/0036-0039 (4).

Remarks. — Until now, the discussion surrounding this
species (Beu, 1998, 2005) has been based on juvenile spec-
imens. This is the first time fully adult specimens of Dis-
torsio djunggranganensis (Martin, 1916) have been illus-
trated; the specimen illustrated by Beu (2005, fig. 145) is 25
mm high. However, the differences outlined by Beu (2005:
57) between this species and the closely similar present-day
Indo-Pacific species D. habei Lewis, 1972 hold true; the
siphonal canal in D. djunggranganensis is much shorter,
recurved, and twisted slightly to the left, whereas that in
D. habei is long, almost straight and deviated to the right.
Surface sculpture is very similar in the two species. A fur-
ther difference is that the last whorl is even more gibbose in
H. habei, giving the shell an even more distorted appear-
ance. The present specimens demonstrate that the ventral
apertural callus shield in adult specimens reaches a similar
width to that of other Distorsio species, extending the full
height and width of the last whorl, and slightly up onto the
previous whorl as well as bridging the space between the
last whorl and the siphonal canal. The shallowly concave
gap between the upper and lower groups of spiral cords on
the dorsum of the last whorl is more marked than in the
juvenile holotype, but presumably merely widens as the
shell grows.

Distribution. — Middle Miocene: Rembang, Yogyakarta,
central Java (Beu, 2005; this paper).

Family Tonnidae Suter, 1913 (1825)
Genus Malea Valenciennes, 1832

Malea Valenciennes, 1832: 324. Type species (by subsequent
designation, Herrmannsen, 1847: 13): Malea latilabris
Valenciennes, 1832 (= Cassis ringens Swainson, 1822).

Miocene to present-day, Mexico (Pacific). For generic
synonymy see Beu (2010: 254).

Malea papuana (Beets, 1943)
(Figs 27-28)

Galeodea papuana Beets, 1943: 441, pl. 1 figs 4-6.
Malea papuana Beets — Beets, 1986b: 110, pl. 8 figs 10-12;
Beu, 2005: 112, figs 303-304.

Material and dimensions. — Maximum height 20.6,
width 16.2 mm. NHMW 1901/0034/0032-0033 (2), NHMW
1901/0034/0034 (3).

Remarks. — We ascribe these tiny, presumably imma-
ture Malea specimens to M. papuana (Beets, 1943), which
was first described from the upper Miocene of Irian Jaya.
This species was fully discussed by Beu (2005: 113), who
illustrated the incomplete 30 mm-high holotype. Malea
papuana differs from the similarly small Pliocene to pres-
ent-day Indo-West Pacific species M. pomum (Linnaeus,
1758) in having much narrower, more widely spaced spiral
cords, rather than the wide, convex, closely spaced spiral
cords of M. pomum. The holotype lacks the anterior end
and these two specimens, if conspecific with the holotype,
have complete, untwisted anterior ends with a simple, open
anterior siphonal canal, demonstrating that M. papuana is
correctly referred to Malea. The sculpture varies consider-
ably in the two specimens illustrated; in one (Fig. 27) the
cords are relatively close-set, not unlike those of the holo-
type. In the second specimen (Fig. 28), the last whorl is
more inflated and the spiral cords are more widely spaced,
and are crossed by narrow axial riblets. We provisionally
consider them conspecific pending further material. This is
the first record of the species from Java.

Distribution. — Middle Miocene: Yogyakarta, central
Java (this paper). Upper Miocene: Irian Jaya (Beets, 1943;
Beu, 2005).
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