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ABSTRACT A new species of Harpidae, Asiaharpa javanensis n. sp., is described from a fossil
site ca. 12 My old, near Cisadane river in Cisauk district, Tangerang Regency, West Java, Indonesia.
The phylogenetic position of Asiaharpa is reevaluated through a reassessment of conchological
characters; it is a further example of the extraordinary diversification of the shallow marine fauna in
the Sunda shelf during the Middle Miocene. The subfamily Harpinae is divided into three tribes: the
fossil Eocitharini n. trib. (including only Eocithara Fischer, 1883 from the Paleocene to the
Oligocene), Austroharpini n. trib. (also monotypic: Austroharpa Finlay, 1931 since the Oligocene),
and the nominotypical Harpini including the basal Plesioharpa n. gen. from the Oligocene, the
Oligocene to Recent Harpa Röding, 1798, and Asiaharpa Raven, 2021 from the Miocene of Sunda.
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INTRODUCTION

Within the neogastropod evolutionary radiation,
the Harpidae stand out as a morphologically
derived and phylogenetically isolated lineage.
These are relatively large marine gastropods
having a distinctive shell with shiny surface,
enlarged last whorl, very wide aperture, and a
sculpture consisting of sharp, regularly placed
axial ribs intersected by little or no spiral
elements. The soft parts are massive, including
an extensive foot and a long proboscis. They
are active predators of crustaceans, crawling
above the sediment at night. Harpids are strictly
tropical, restricted to shallow or moderately
deep coastal waters, where they are found on
sandy and muddy bottoms (Rehder, 1973). The
Harpidae is a well-defined clade within core
Neogastropods; it is sister to the large group
encompassing the Buccinoidea and Conoidea
radiations, and thus the Harpoidea is best
considered a separate monotypic superfamily
(Fedosov et al., 2024).

In contrast with most other neogastropod
families, the Harpidae is a species-poor lineage
with a limited fossil record. Living members of
the nominotypical Harpinae include only 20
living species, belonging to two genera
originating in the Oligocene: six species are
recognized in Austroharpa Finlay, 1931, all in
southern Australian waters (Lorenz, 2020), and
14 in the genus Harpa Röding, 1798, mostly in
the Indo-Pacific (Rehder, 1973; Vokes, 1984;
Poppe et al, 1999; Berschauer & Petuch, 2016;
Nolf, 2024; Oo, 2025). In addition, two extinct
genera are known: Eocithara Fischer, 1883,
ranging throughout the Tethyan region from the
late Paleocene to the Oligocene, and surviving
in Java and southern Australia until the
Miocene; and Asiaharpa Raven, 2021 hitherto
known only by its type species from the
Miocene of Borneo (Rehder, 1973; Merle &
Pacaud, 2004; Raven 2021). The genus
Cryptoconcha Mörch, 1858 from the Paleocene
and Eocene of Europe and North America
(Pacaud & Sautereau, 2020) is usually included
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in the Harpidae (Korobkov, 1955; Bouchet et
al., 2017), given its vaguely similar shape and
incipient axial ribs; these traits may well be
homoplastic, thus placement of the monotypic
Cryptochordidae Korobkov, 1955 within the
current knowledge of neogastropod phylogeny
remains unclear (Ptchelintsev & Korobkov,
1960; Rehder, 1973).

The Sunda islands have extensive, exceedingly
rich marine Neogene fossil sites. Since the
classic works by Martin (1879-1880, 1881-
1906, 1916, 1919), the shallow-water Miocene
molluscan assemblages of Java have been
known for their remarkable diversity. In recent
years, a renewed interest in those fossil faunas
has yielded numerous previously undescribed
taxa (Robba, 1996, 2013; Skwarko, 1994;
Skwarko & Sufiati, 1994; Skwarko, Sufiati &
Limbong, 1994; Hoek Ostende et al., 2002;
Dharma, 2005, 2024; Kase et al., 2015;
Dekkers et al., 2020; Landau et al., 2020a, b;
Dovesi & Parsons, 2021; Merle et al., 2021;
Liverani & Wieneke, 2022; Celzard & Dovesi,
2023, 2024a,b; Altaba, 2024; Dovesi, 2024).
The Harpidae are exceedingly rare in these
Javanese fossil faunas, so far being represented
only by a species of Eocithara from the Lower
Miocene (Martin, 1916, 1919; Vlerk, 1931;
Hoek Ostende et al., 2002; Skwarko & Sufiati,
1994).

The geological history of Java is quite complex
(Smyth et al., 2005; Clements & Hall, 2007).
Throughout the Cenozoic, the area underwent
several phases of carbonate deposition in
extensive shelf areas (Wilson, 2002). The
Middle Miocene was a period of extensive
development of stable shallow shelves,
following intense vulcanism. Thus sediments
of this age contain large amounts of near-shore
marine mollusks and a large fraction of
siliciclastic sediments. The physiography of
West Java has geological features consisting of

flood plains, folded hills and volcanoes. Based
on physiography, van Bemmelen (1949)
divided West Java into four zones: Jakarta
Zone, Bogor Zone, Bandung Zone and
Southern Mountains Zone. Although some
Middle Miocene sites in extreme western Java
can be attributed to the Langhian, most
outcrops throughout West Java appear to be of
a slightly later age, likely belonging to the
Nyalindung formation, formed during the
Serravallian and with an approximate age
around 12 Myr (Syarifin, 2011; Robba, 2013;
Aswan et al., 2017; Kapid et al., 2019; Dekkers
et al., 2020; Aswan, 2021; Dovesi & Parsons,
2021; Kesuma & Aswan, 2022).

Herein we describe a new species of Harpidae
from the late Middle Miocene of Java. It
belongs into Asiaharpa, but differs clearly from
the only other known species of the genus. We
also reexamine the phylogenetic position of this
Sunda endemic genus, and interpret the
significance of our findings in terms of regional
biogeography.

ABBREVIATIONS

MDC Matteo Dovesi collection
(Bologna, Italia).

IGF Natural History Museum of
Firenze, Firenze, Italia.

SYSTEMATICS

Class: Gastropoda Cuvier, 1795
Subclass: Caenogastropoda Cox, 1960
Order: Neogastropoda Wenz, 1938
Superfamily: Harpoidea Bronn, 1849
Family: Harpidae Bronn, 1849
Subfamily: Harpinae Bronn, 1849
Genus: Asiaharpa † Raven, 2021
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Asiaharpa javanensis
Altaba & Dovesi, new species †

(Plates 1-2-3)

Description. Shell small for the Harpinae,
smaller than any living representative, 32.3-
41.4 mm in length; fairly thin. Last whorl very
large, well inflated, slightly shouldered on top;
moderately wide, elongate oval aperture.
Columellar area smooth, with small adherent
shield, not expanded towards suture. Spire low,
small, mamillate, with at least 4 1/2 whorls (but
likely two more apically). Axial sculpture
consisting of thin, raised, sharp, regularly and
widely spaced ribs, 11-12 on last whorl, with
polished facing side. Adapically the ribs form a
low crown, each projecting as a small, sharp
opisthocline shoulder. All ribs end adapically
as a twisted, prosocline-oriented laplet that is
appressed to the preceding whorl above the
suture and remains individualized from
adjacent laplets. Abapically, ribs give rise to
siphonal fascioles marking umbilical ridge.
Ribs become more numerous riblets on
previous whorls (15-16 on penultimate whorl).
Secondary sculpture formed by much lower,
densely and regularly placed riblets (14-15 on
last intercostal spaces), criss-crossed by 38-40
spiral chords of similar magnitude that do not
extend over major axial ribs. Siphonal canal
very short, indistinct.
Type Material. Holotype IGF105557 length
32.3 mm, width 19.4 mm, preserved in the
Museo di Scienze Naturali dell ’ Università di
Firenze (Firenze, Italia) (Plate 1).
A. javanensis paratypes (Plate 2): A= length
41.4 mm, width 24.5 mm, (MDC); B= length
37.4 mm, width 23.8 mm, (MDC).
Type Locality and Stratigraphic Range.
Golden Park, Suradita, Kecamatan (District)
Cisauk, Kapubaten (Regency) Tangerang,
Propinsi (Province) Banten, West Java,
Indonesia. 6º 20’ 58’’ S, 106º 39’ 08’’ E.

Altitude 22 m. This outcrop likely belongs to
the Nyalindung Formation, of Serravallian age.
Etymology. The species name is a patronymic
adjective referring to the island where it was
found.
Differential Diagnosis. Asiaharpa javanensis
n. sp. differs from A. sarawakiana Raven, 2021
(type and only other species known of
Asiaharpa) in being more elongate, less inflated,
with last whorl not evenly rounded but slightly
shouldered; it also has stronger secondary axial
sculpture, and more projecting adapical rib
shoulders forming a low crown. Its is readily
distinguishable from all other harpines by the
much reduced parietal callus and the lack of
any sutural callus, having instead a distinctive
suprasutural series of laplets formed by the
twisted adapical ending of main ribs.

PHYLOGENETICS

The phylogenetic position of Asiaharpa
javanensis n. sp. can be assessed on the basis of
characters observable in the available fossils.
The analysis is limited to the four genera in
Harpinae, taking the morumine harpid Morum
as outgroup. Among the conchological
characters considered by Merle & Pacaud
(2004), only those involving synapomorphies
have been considered. In addition, characters
related to the protoconch must be omitted, as
this part of the shell is missing in all known
specimens of Asiaharpa. Their character 6 has
been split into two (our 3 and 4), and theirs 18
and 19 have been merged into a single one (our
6). Their character 22 (siphonal fascioles
making collumellar relief) seems rather unclear
and has been deleted. The resulting characters
have thus been recoded:

1. Development of the cord spine P1:
abaxial (0); absent (1); adaxial incipient
(2); adaxial developed (3).



Volume: 58 THE FESTIVUS ISSUE 1

ISSN 0738-9388

18

2. Shape of chord spine P1: non-lamellar
(0); lamellar at all stages (1); lamellar
only in juvenile (2).

3. Adapical lamellar fold: absent (0);
present only in juvenile (1); present at
all stages (2); relief on last whorl (3).

4. Chords: convex (0); narrow (1);
reduced (2).

5. Axial sculpture overriding preceding
whorl: no (0); poorly (1); moderately
(2); strongly (3).

6. Secondary axial riblets: absent (0); low
ridges (1); distinct lamellae (2).

7. Parietal expansion overlapping
beginning of last whorl: yes (0), no (1).

8. Chords extending over main ribs:
occasionally (0), never (1)

Data in the character-state matrix (Table 1)
were analyzed under a maximum parsimony
criterion. Each character was optimized for
every possible cladogram, and all steps were
added to yield the total length of each tree.
Since there are only four ingroup taxa, there are
only 15 possible cladograms (strictly
dichotomous ultrametric; Felsenstein, 2004;
Altaba, 2009; Gavryushkina et al., 2013). Thus,
calculations were done by hand.

Table 1. Character state matrix of conchological traits for genera in Harpinae.Morum is outgroup.

Mapping transformation series on all possible
cladograms resulted in quite uneven tree
lengths (Figure 1). Optimal solutions on most
trees require an appreciable number of
additional steps. A single most parsimonious
tree (Figure 2) was obtained, requiring only
two additional steps. It is appreciably better
than the next best trees. The best tree has
Austroharpa as the sister group of the other
three harpine genera. After divergence of
Eocithara, the remaining Harpa and Asiaharpa
appear as sister taxa. Character 7 appears to be
homoplastic, suggesting that the shape of the
parietal expansion developed independently in
Morum and Harpa. Likewise, character state 3
of character 1 also appears to be the result of
convergent evolution, being present in all
Harpa species and independently appearing in
some Austroharpa.

DISCUSSION

Our hypothesis on the phylogeny of the
Harpinae is congruent with that of Merle &
Pacaud (2004), but differs from the proposal by
Raven (2021) in that we find Asiaharpa to be
the sister taxon of Harpa. Our alternative result
has two relevant implications. First, there is no
need to invoke a long period with no fossil
record for this lineage (as proposed by Raven
2021). Asiaharpa appears to be endemic to the
Sunda shelf in the Middle Miocene. This leads
to our second point: if Harpa is known since
the early Oligocene, recognizing Asiaharpa as
a distinct genus renders Harpa paraphyletic.
Although there is no serious problem in
accepting the paraphyletic nature of lineages
through evolutionary time (Carter et al., 2015),
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Figure 1. Distribution of the 15 possible four-taxa rooted trees with maximum parsimony optimization of character states in Table 1.
The single most parsimonious tree stands apart, needing only two additional steps.

Figure 2. Single most parsionious tree of Harpine genera. Homoplasies are indicated by thick lines: reversals in grey, convergences
in black.
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a reevaluation of early members of the genus is
warranted.

Two species of Harpa are known predating the
Middle Miocene: H. myrmia Olsson, 1931
from the Rupelian (early Oligocene) of Peru,
also been recorded from the Burdigalian
(Lower Miocene) of Venezuela (Olsson, 1931;
Gibson-Smith & Gibson-Smith, 1982); and H.
vicksburgiana Dockery, 1984 from the early
Oligocene of Mississippi, USA. Both are
relatively small, measuring between 32 and 41
mm in length. H. myrmia differs strikingly
from all (later) species of the genus in three
traits. The spiral chords are well expressed on
the main (very wide) ribs. This is a
plesiomorphic state in the Harpinae. In addition,
the spire conspicuously lacks the thickened
suprasutural area, thus retaining the thin
lamellar adapical morphology of the main ribs
throughout ontogeny. This is also a
plesiomorphic state. It also has a fine reticulate
sculpture on the intercostal spaces, a trait
shared with Asiaharpa. It appears that this
Oligocene to Early Miocene species predates
the split between Harpa and Asiaharpa. In
contrast, H. vicksburgiana has a suprasutural
glaze formed by the upper end of the main ribs,
as in all living Harpa. Although an adequate
cladistic analysis including these and other
fossil harpines is desirable, direct examination
seems necessary, and is beyond the scope of
the present paper. However, given the
distinctive, plesiomorphic morphology of H.
myrmia, as well as its early stratigraphic
occurrence, we propose to place it in a new,
monotypic genus, as well as the recognition of
three tribes within the Harpinae.

Plesioharpa n. gen. Type species: Harpa
myrmia Olsson, 1931, early Oligocene of Peru.
We hypothesize this new genus is ancestral to
both Harpa and Asiaharpa.

Eocitharini n. trib. Type genus: Eocithara
Fischer, 1883, middle Paleocene to Middle
Miocene. This is the sister taxon of the
nominotypical Harpini (including Harpa,
Asiaharpa and Plesioharpa n. gen.).

Austroharpini n. trib. Type genus: Austroharpa
Finlay, 1931, late Oligocene to Recent. This is
the sister group of the clade formed by
Eocitharini + Harpini.

The biogeographical history of harpines
appears to be tightly linked to the development
of tropical oceans. Having a Tethyan origin, an
early branch (the Austroharpini) became
restricted to Australia. The Eocitharini became
extinct by the Late Miocene, following major
reorganization of marine currents. The Harpini
originated in western South America
(Plesioharpa n. gen.), giving rise to two
lineages: Harpa spread to North America and
the Caribbean (extinct in these areas) and west
Africa (one living species), as well as to the
Indo-Pacific, where it underwent a moderate
diversification. Asiaharpa originated in the
Sunda shelf in the Middle Miocene, and likely
remained endemic to this high-biodiversity area,
going extinct when global circulation patterns
affected dramatically the area in the latest
Miocene.
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Plate 3. Asiaharpa javanensis n. sp. (MDC) under UV light.
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Plate 1. Holotype of Asiaharpa javanensis n. sp., 32.3 mm in length (IGF105557).
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Plate 2. Asiaharpa javanensis n. sp. paratypes, A-C= length 41.4 mm, width 24.5 mm, (MDC); D, E= length 37.4 mm,
width 23.8 mm, (MDC).


