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Pinna rapanui n. sp. (Bivalvia: Pinnidae): The Largest Bivalve Species
from Easter Island, South Pacific Ocean, Chile!

Fuan Francisco Araya®** and Cecilia Osorio®

Abstract: A new bivalve species of the genus Pinna Linnaeus, 1758, is described
from shallow water off the coast of Easter Island, southeastern Pacific Ocean.
Pinna rapanui sp. n. has a small, broad, slightly angulated shell with a sculpture
of commarginal growth lines and prominent radial ribs decorated by almost
tubular, perpendicularly erect spines. This species is the 249th marine molluscan
species found in Easter Island waters, and it is, by far, the largest bivalve species
living around the island. A Polynesian origin of this species is suggested; how-
ever, its definite affinities with Indo-Pacific or South American fauna are still

unknown.

EasTEer IsLaND, or Rapa Nui in its native lan-
guage, is the easternmost island in Polynesia
and one of the most geographically isolated is-
lands in the world, distant at least 2,200 km
from its nearest neighbors, Ducie and Hen-
derson Islands in the Pitcairn group, and
about 3,800 km from Caldera, on the Chilean
coast of South America. The marine fauna of
Rapa Nui has definite biotic affinities with the
fauna of the Indo-West Pacific; however, a
high degree of endemism is evident in certain
groups of invertebrates including bryozoans,
corals, isopods, mollusks, and poriferans
among others (Rehder 1980, Moyano 1991,
Kensley 2003, Glynn et al. 2007, Ferndndez
et al. 2014). Easter Island has been relatively
well-studied in regard to its native mollusks;
many published works have dealt with the
abundance, species composition, records, and
descriptions of the gastropods (Rehder 1980;
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Senders and Martin 1987; Osorio and Cantu-
arias 1989; Osorio 1991; Lorenz and Raines
2001; Raines 20024, b, ¢, 2004, 2007; Geiger
2003; Brown and Raines 2004; Raines and
Pizzini 2005; Gosliner 2011, among others),
bivalves (Osorio 1995, Trego 1997, Dijkstra
and Raines 1999, Dijkstra 2012, Raines and
Huber 2012), chitons (Osorio et al. 2000,
Dell’Angelo et al. 2004), and the terrestrial
molluscan species of the island (Odhner 1922,
Naranjo-Garcia and Appleton 1998, Boyko
and Cordeiro 2001, Kirch et al. 2009).

Of the bivalve species found in Easter Is-
land, all comprise species of small shell size,
often with a relatively low local abundance.
These mollusks are characteristic of the Indo-
Pacific and the South Pacific (Polynesian)
fauna, with only a minor proportion of South
American species (Rehder 1980, Raines and
Huber 2012). The finding of a pinnid bivalve
is surprising, and it may hint to the presence
of other undescribed or unrecorded inverte-
brate species in this isolated small island in the
South Pacific.

Members of the bivalve family Pinnidae
Leach, 1819, have a worldwide distribution in
temperate and tropical seas. They live par-
tially buried in soft substrates, protruding
slightly above the ocean floor and camouflag-
ing against their surroundings (Keen 1971).
This family is currently represented by 60
species, assigned to only two extant genera:
Atrina Gray, 1842, and Pinna Linnaeus, 1758
(Gofas 2015). Half of these taxa correspond to
species in the genus Pinna, most of them living
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in tropical or subtropical waters in the Carib-
bean and Southwest Pacific. Twelve of these
species are found in Polynesia and a single
species, Pinna rugosa Sowerby I, 1835, is
found in American waters from Baja Califor-
nia (28.2° N) to Piura, Peru (5.6° S), includ-
ing also Clipperton and the Galdpagos Islands
(Coan and Valentich-Scott 2012).

Pinnidae taxa have large or very large
shells, only surpassed in size by those in the
similarly infaunal genera Hippopus Lamarck,
1799, or Tridacna Bruguiere, 1797. However,
pinnid shells are very light, thin, and very
fragile, with sharp posterior edges prone to
damage (Rosewater 1961). Some species of the
Pinnidae, for instance Pinna rugosa Sowerby
I, 1835, and Atrina maura (Sowerby I, 1835)
are commercially exploited in the Pacific
(Ahumada-Sempoal et al. 2002), and Pinna no-
bilis Linnaeus, 1758, the largest species in the
genus, has traditionally been exploited in the
Mediterranean Sea for their shells, meat, and
for their byssus, and it is currently a species
under protection (Garcia-March et al. 2007).

MATERIALS AND METHODS

The species description is based on the holo-
type deposited under accession number
MNHNCL 100364 in the Malacology col-
lection of the Museo Nacional de Historia
Natural de Chile (MNHNCL), at Santiago,
Chile, while a paratype remains alive in a se-
cluded location offshore Easter Island (see
Wakeham-Dawson et al. [2002] regarding the
nomination of living type species). The holo-
type was collected on 20 August 2012 from an
offshore sandy and rocky bottom, partially
covered by algal communities at a depth of
about 10 m. Measurements were made with
Vernier calipers reading to two decimal places.
For the morphometric analysis, the work of
Bengtson et al. (2014) was followed.

RESULTS

Systematics

Class BrvaLvia Linnaeus, 1758
Subclass pTERIOMORPIA Beurlen, 1944
Order pTEROIDEA Newell, 1965
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Superfamily piNNoiDEA Leach, 1819
Family pinniDAE Leach, 1819
Genus Pinna Linnaeus, 1758

"Type species: Pinna rudis Linnaeus, 1758,
subsequent designation by Children, 1823.

Pinna rapanui n. sp. Figures 1A-1D, 2A-2D.

DESCRIPTION OF HOLOTYPE: Shell reaching
109 mm in length and 76 mm in maximum
width; fan-shaped, the posterior margin is
truncate and slightly rounded near the ventral
margin, with a moderately strong longitudi-
nal keel on the anterior half of the shell. The
ventral and dorsal margins form a top angle
of about 38° Valves thin and translucent,
light-yellowish in color; colored mostly in the
central area of the valves. Surface sculptured
with moderately raised and very sparsely
spaced radial ribs. Smaller ribs intercalate the
primary ribs and are more evident at the pos-
terior edge of the shell. There are about 12
primary ribs and 17 secondary ribs near the
middle of its length and up to 28 primary ribs
near the posterior margin; ribs on posterior
margin being the most well marked. Ribs bear
short, almost tubular, and somewhat closely
spaced, erect spines that are almost perpen-
dicular to the shell surface. Spines are larger
and stronger near posterior margin. Com-
marginal sculpture consists of fine growth
lines more noticeable on the dorsal and ven-
tral sides. Dorsal and ventral margins are
nearly straight to slightly concave. Interior of
valves whitish, smooth, and lustrous. Nacre-
ous layer is iridescent, occupying slightly
more than the anterior half of the interior of
shell, and divided along the posterior 4/5 of its
length by a sharp, well-defined, brownish lon-
gitudinal sulcus. The dorsal lobe of the na-
creous layer is extended a bit more to the
posterior edge than the ventral lobe is. Dor-
sal lobe obliquely truncates posteriorly. Ven-
tral lobe sloping rapidly and obliquely
ventrally, more separated from the dorsal lobe
at its posterior side. Both lobes diverge from
the sulcus in about the last third of its height.
Posterior adductor muscle scar is a small,
slightly defined dorsal nacreous lobe, not ex-
tending onto ventral lobe or to the interlobal



Fieure 1. Pinna rapanui sp. n.: (A) left valve, exterior view; (B) right valve, exterior view; (C) left valve, interior
view; and (D) right valve, interior view.
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FiGure 2. Pinna rapanui sp. n., details of shell morphology: (4) border of right shell, continuous with spines; (B)
details of spines on middle of left valve; (C) detail of commarginal sculpture near anterior side of right valve; and (D)
detail of posterior adductor muscle scar, right valve.

space. Anterior adductor scar is small, oval-
shaped, and well-marked. Primary hinge lig-
ament is thin, black, extending from anterior
end of shell to posterior border of nacreous
layer along dorsal margin. Secondary hinge
ligament is a pale brownish color. Border of
the posterior margin of both valves is simple
and continuous with the spines. Apical exter-
nal surface of valves is slightly eroded. Byssus
is short and fine.

TYPE LOCALITY: Only known from Easter
Island (27° 07" S; 109° 22" W), southeastern
Pacific Ocean, Chile.

eTyMoLOGY: The species has been named
after the type location; Rapa Nui Island, in the
native Rapa Nui language (=Easter Island).

coMPARISONS: From the 30 species of Pinna
distributed around the world (Gofas 2015), 17
are found in the Indo-Pacific, including the
Hawaiian Islands, Polynesia, Australia, and
Western America (Schultz and Huber 2013).

Most of them differ from Pinna rapanui sp. n.
in rough shell sculpture characteristics, includ-
ing general shell proportions and the absence
of spines, with the exception of the following
species: Pinna angustana Lamarck, 1819; Pinna
cellophana Matsukuma & Okutani, 1986; Pinna
dolabrata Lamarck, 1819; Pinna electrina Reeve,
1858; Pinna menkei Reeve, 1858; Pinna muricata
Linnaeus, 1758; and Pinna rugosa Sowerby I,
1835. This last species lives in shallow water
(intertidal to 100 m depth) and is distributed
from Piura, Bahia de Sechura, Peru (5.6° S) to
San Felipe, Gulf of California, Baja California,
Mexico (31.4° N), including Clipperton and
the Galdpagos Islands (Coan and Valentich-
Scott 2012). This species differs from Pinna
rapanui sp. n. in having a larger, much darker,
and stouter shell, with a coarser sculpture of
few radial ribs and stronger spines.

The new species differs from Pinna angus-
tana—a species distributed from the Red Sea
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to the Maluku Islands in Indonesia—mostly
in its paler coloration (light yellowish in P. 7a-
panui vs. red-brown to blackish gray in P. an-
gustana), in having a broader profile with a
much higher apical angle, and in having a shell
surface sculptured with more ribs with more
crowded spines. Pinna cellophana, an uncom-
mon deep sea species distributed from Japan
to the Philippines, differs from the new spe-
cies in having a much smaller ventral nacre-
ous layer and in the general morphology of
the shell, which is broader and shorter and has
a curved posterior to ventral margin. They
have also a much less crowded sculpture, of 13
to 16 irregularly spaced longitudinal, low
rounded ribs, with medium-sized spines
(Schultz and Huber 2013).

Pinna dolabrata, a native to southern Aus-
tralia (Hedley 1924), has a much more solid
and elongated shell, with a sculpture of mostly
commarginal frills, very different from the
crowded, almost tubular spines found in Pinna
rapanui sp. n.

Pinna electrina and Pinna menkei differ from
the new species in the darker color of their
shells (light horn to dark purple brown), in the
white and widely spaced strong spines (P. elec-
trina) and in their characteristic outline, with
a strongly concave dorsal margin (P. menkei).
Both of these species have a distribution re-
stricted to eastern Australia.

Pinna muricata, the most common and
most widespread Indo-Pacific species, found
from the Red Sea to Polynesia (Schultz and
Huber 2013), is the species most similar to
Pinna rapanui sp. n.; however, it differs from
the new species in having a lighter, more elon-
gated shell, with a lower apical angle, a con-
cave dorsal margin and with a sculpture of
fewer (8-10) and stronger tubular spines,
which are much more crowded and conspicu-
ous in the new species.

DISCUSSION

This new bivalve species is another example of
endemic Pacific Basin peripheral taxa, being
a member of the Rapanuian faunal district
(Newman and Foster 1983). A Polynesian or-
igin of this new species via interisland dis-
persal is thus expected, as has been accounted

for other rapanuian molluscan species
(Rehder 1980). The existence of cryptic spe-
cies in some of the most widely distributed
Pinnidae taxa (for example in P. mzuricata and
P. [Streptopinna) saccata [Linnaeus, 1758]) has
also been recently acknowledged on the basis
of molecular studies (Lemer et al. 2014), and
it may also explain the presence of this species
at Easter Island. Low-density populations of
this species can also account for the rarity and
only recent discovery of this bivalve, in the
same manner as it has been explained for other
invertebrate taxa in Easter Island, some of
them with cryptic habitats (Boyko 2001,
Kensley 2003).

Pinnid species are important elements of
shallow water marine ecosystems, and they
harbor a wide variety of symbiotic and para-
sitic fauna (Rosewater 1961, Ramos and von
Prahl 1989); an in-depth study of the epibiont
assemblages and associated invertebrate fauna
living together with the communities of Pinna
rapanui sp. n. around Easter Island is thus im-
perative. Studies of the Mediterranean Pinna
nobilis, for example, have revealed that they
act as “biodiversity islands” in a local spatial
scale, increasing the spatial heterogeneity in
the surrounding soft-bottom communities
(Cosentino and Giacobbe 2008, Rabaoui et al.
2009). They may also reveal new clues regard-
ing the origin of this taxon and its relation-
ship with similar species in the South Pacific
or South American coasts.

In conclusion, a new species of Pinna is de-
scribed for Easter Island, being the 249th
molluscan (and the 69th bivalve) species found
in the location (C. Osorio, unpubl. data) and
the largest bivalve species found in the island
waters. We propose this species to be listed in
a protected status, due to the scarcity of its
occurrence in the island and the susceptibil-
ity of these species to mechanical damage
due to habitat modifications and human
intervention.
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