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Abstract

This paper presents a summary of recent taxonomic findings conceming the estuarine
dam Polymesoda solida (Phiiippi, 1846), part of a more extensive revision that covers 147
species of the genus Polymesoda (Rafinesque, 1820) described between 1750 and 1950 (2.

Research was done on collections of the Division of Mollusks of the United States National
Museum of Natural History, Washington D.C. {USNM). Additional specimens, especially Types,
frem the British Museum {BMNH} and the Museum of Compar ative Zoology, Harvard, USA
{MCZ) were also reviewed. Non-type specimens wer e also reviewed from other museums.

Based on an analysis of 21 shell characters and eight anatomical soft body features it is
recognized that at least six formally described species fall within the taxonomic description of
Polymesoda solida (Philippi, 1846), the species name that prevails because of the Priority Rule
of the International Code of Zoological Nomenclature. A detailed description of the diagnostic
features of the Genus and Subgenus to which this species belongs, as well as synonyms.
geographic and ecological ranges, fossil data and a distribution map are presented.
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Revisién taxonémica de Polymesoda solida
(Philippi, 1846) (Bivalvia: Corbiculidae),
nuevo hombrede P. arctata, |la alme a estuarina
del Lago deMaracaibo Y otros estuarios
delas costas atlanticas tropicales de Ameérica

Resumen

Estetrabajo es un resumen delos hallazgostaxonémicoes acer ca de la almeja estuarina
Polymesodasotida {Philippi, 1846) el cual forma parte de una mas extensarevisiénque cubrio
147 especies del Género Polymesoda (Rafinesque, 1820) descritas entre 1750 and 1950 (2).
* Corresponding author: PO. Box 1198, Maracaibo 4001-A, Venezusela.
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Aqui, solo es presentada la informacion taxonomica concerniente a esta especie para aclarar
la confusion existente acerca de ella.

La investigacion fue realizada en la Division de Moluscos del Museo Nacional de Historia
Natural de USA, en Washington, D.C. (USNM), sin embargo, ejemplares adicionales,
especialmente Tipos, fueron obtenidos en el Museo Britanico (BMNH), Inglaterra. y en el Museo
de Zoologia Comparada de la Universidad de Harvard (MCZ), USA. Ejemplares no-tipo fueron
también revisados en otros museos.

Basado en el analisis de 21 caracteres definidos en las conchas y ocho caracteristicas
anatomicas blandas se reconocieron que seis especies, descritas posteriormente a Polymesoda
solida coinciden con la definicion taxonomica de ésta. Por ello, Polymesoda solida (Philippi,
1846). el nombre de la especie mas antigua descrita, prevalece como el nombre valido
siguiendo el Criterio de Prioridad establecido por el Codigo Internacional de Nomenclatura
Zoologica. Son dados aqui redescripciones, con caracteristicas diagnosticas, del Género y
Subgénero a los cuales pertenece P. solida asi como una lista de sinonimos, distribucion

geografica y ecologica, datos paleontologicos y un mapa de distribucion.
Palabras claves: Bivalvia: Corbiculidae; estuarino: Polymesoda: revision taxonomica.

Introduction

The taxonomy of the species of the
estuarine Genus Polymesoda. bivalve mol-
lusks of economical importance in several
countries of the world, was recently re-
viewed by one of us (1.2). Because one of the
species that was reviewed. Polymesoda
arctata, is the traditionally known "Lake
Maracaibo clam” and, the only Polymesoda
species living in Venezuelan estuaries. it
was decided to write this article to make
available the information gathered about
this species hoping to correct the misinfor-
mation that exists about this estuarine mol-
lusk. A taxonomic explanation of why Po-
l[ymesoda solida, and not Polymesoda
arctata, is the acceptable name for our local
clam is given.

Methods

This study was mainly done at the
Mollusk Division of the National Museum of
Natural History in Washington D.C.. USA.
However, additional specimens were ob-
tained from different museum collections.

The Type material was obtained from the.

British Museum and the Museum of Com-
parative Zoology of Harvard. Non-type

specimens came from another five muse-
ums. Appendix 1 lists all material examined
and their respective locations.

The study was performed using, for
most part. dry material (shells). The charac-
terization of Polymesoda solida. and the
analysis of types of the species which were
determined to be synonyms, was based on
new qualitative taxonomic characters of the
shells (Figure 1). Traditionally used charac-
ters in this group. such as shell form. col-
oration (inner and outer shell surface) and
the general position of teeth were deter-
mined unsuitable for taxonomic identifica-
tion because of their excessive ambiguity
and variation at the intraspecific level. Pre-
served specimens with soft parts were used
too. However, characters obtained from soft
parts were only employed to support the
shell morphology analysis.

Results

When we initiated this research the
taxonomy of the Genus Polymesoda was in
a disarray. There were more than 150
names, with at least 90 of them described
as new species. After two years of reviewing
type material and large museum collec-
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tions, we found that only 14 species were
valid. Not only the species were confused,
but also their respective Generic and Sub-
generic categories. Thus. a former revision
of one us (2) also covered these supraspeci-
fic levels. Here, we only present the informa-
tion that concerns Polymesoda solida
(Philippi, 1846)(3), the correct name for the
previously known Polymesoda arctata
(Deshayes, 18b4)(4), the small clam that
lives on the shores of Lake Maracaibo.

The following is a description of the
Genus and Subgenus to which Polymesoda
solida belongs followed by a discussion of
all information gathered about this species,
including a list of synonyms and fossil data.

Redescription of Taxonomic
Categories

Genus Polymesoda Rafinesque, 1820 (5)

Type species:
Polymesoda (Polymesoda)

caroliniana (Bosc, 1801)(6)
Cyclas Bruguiere, 1792 (7)**
Cyrena. Lamarck 1818 (8)**
Isodoma, Deshayes 1857* (9)
Cyprinella Gabb, 1864* (10)
+ Diodus Gabb, 1868* (11)
Americana Clessin, 1879 (12)

umBa0o

CARDINAL TEETH

ANTERIOR LATERAL TOOTH

ANTERIOR ADDUCTOR SCAR

PALEQLUINE

Figure 1. Internal morphological features of the right valve of Polymesoda solida.

* = Fossil species. See comment below.

** = The generic names Cyclas Bruguiere,
and, Cyrena Lamarck are considered taxo-
nomically "emptied” today. Thus. many re-
cent authors do not use then any more
(Eg. 40). Egetaria Mérch, and, Leptosiphon
Fischer, has been considered synonyms of
the Genus Polymesoda (40) but in strict
taxonomic sense they really are Subgenera.
Isodoma Deshayes, is a generic name for
fossils that really are Polymesoda. A com-
plete discussion of this synonymy is given
by one of us (2).

Polymesoda lives exclusively in estu-
arine habitats. Sporadically it is found in
freshwater areas but is not able to repro-
duce under such as conditions. Never, it has
been found living in true marine conditions.
A species of the Subgenus Pseudocyrena.
Polymesoda (Pseudocyrena) salmacida can
be found living in secondary saline lakes in
some Caribbean islands (2).

Shells vary in form from rounded,
trigonal to ovate, inflated, with a prosogy-
rate beak. Each valve has three cardinal
teeth, lightly joined at their tops, but clearly
separated in a radiating or fan pattern.
Anterior and posterior lateral teeth are pre-
sent, both short (1 to 3 times the length of
the middle cardinal teeth), the posterior one
larger, elevated and, of smooth aspect. No
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Figure 2. Anatomical soft parts of Polymesoda solida

distinet crenulation or ridges are present on
the surface of lateral teeth. The pallial line
displays a pallial sinus that can vary from
very small, with its posterior side confluent-
ing with the posterior adductor scar, to very
large (sinus length up to 3 times its width),
and totally independent of the posterior
muscle scar. The pallial sinus sides can be
straight, curved or undulated, with the tip
highly variable in shape. The inner shell
surfaces are not iridescent or pearly but
usually display white, violet. pink or orange
color. Most shells are a combination of white
and violet, with an infinite grade of mix-
tures. Pink and orange tones are absent in
some species and generally rare in most.
Totally white shells also occur. The outer
shell is covered by a thick periostracum,
also very variable i color (black, dark
green, green brown, olive g¢green, yellow
green, light vellow). normally eroded at the
beak but abundant on ventral sides. This

PERICARDIC CAVITY

GuT
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RIDNEY
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EXHALANT SIPHOM
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kind of periostracum gives the non-marine
shell aspect typical of estuarine bivalves.
The ligament is opisthodetic and paravincu-
lar.

Polymesoda has a worldwide distribu-
tion in estuaries of tropical and subtropical
zones, and absent only on both sides of the
African continent. Adult shells vary in size.
normally ranging from 30 to 150 millime-
ters. The animal itself is oval, transverse,
with the mantle lobes unfused on the ven-
tral and front edges but fused behind into
two large siphons that are well separated.
The foot is variable in form, mostly elongate,
ovate and trigonal. The gills are unequal,
the inner demibranch subguadrangular,
the outer one smaller and subtrigonal (Fig-
ure 2).
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Subgenus  Neocyrena Crosse & Fischer
(1893)(13)

Type species: Polymesoda (Neocyrena)
solida (Philippi, 1846)(3)

New World Polymesoda species have
shells with a glossy. polished periostracum
with strongly projecting commarginal
growth lines separated by broad valleys. The
species of this Subgenus have an overall
aspect that converges with the Indian
Ocean Genus Villorita and with the world-
wide Corbicula fluminea. Neocyrena. how-
ever. differs in having lateral teeth with
smooth surfaces. The periostracum is thick.
normally dark or olive green, with radiating
black bands that run from the beak toward
the ventral edge of the shell, sometimes only
evident at the ventral edges. The pallial
sinus is well developed, with a muscle in-
sertion area variable in size and position (2).
The sinus is always an open "V" (Figure 1)
that can be shallow or very deep. Inner shell
surfaces are mostly violet, either in patches
or totally colored. Some specimens can have
the inner shell surface totally white or pink,
and display a totally yellow external perios-
tracum. Violet morphs can also have pink
or peach tones. The shells are small but
heavy. strong and inflated. The posterior
adductor scar is not divided. The ligament
fossette is near or almost reaching the an-
terior end of the posterior lateral tooth (Pii).
This Subgenus is broadly distributed along
Central America and northern South Amer-
ica on both eastern Pacific and West Atlantic
coasts where three species live (2).

The Subgenus Neocyrena was estab-
lished without type species (14). It was di-
vided into two sections: Leptosiphon (15),
that included four species, only two of which
correspond to Polymesoda solida (3). The
second section was Cyrenocapsa (15) that
included one species, Polymesoda salma-
cida (16), a species that we verified is not a
Neocyrena but a species that belongs to
another Subgenus, Pseudocyrena. Later,
Cyrena nicaraguara (17) was settled on as
the type species of the Subgenus Neocyrena

(18), however, Cyrena nicaraguana is a
name that was introduced (19) as a syno-
nym of Cyrena solida (3), because this
name, Cyrena solida, was in use for another
species (20). Hence, Cyrena solida (3) be-
comes, by tautonomy. the type species of
the Subgenus Neocyrena.

Polymesoda (Neocyrena) solida
(Philippi. 1846)(3)

Type locality: Nicaragua, Central
America.

Cyrena solida Philippi, 1846:78 (3).
non Dunker 1846 (20):
non solida Sowerby in
Reeve 1878:20 (21)

Cyrena arctata Deshayes, 1854:20 (4)

Cyrena acuta Prime, 1861:355 (22)

Cyrena regalis Prime, 1865:18 (18)

Cyrena ordinaria Prime, 1865:19 (18)

Cyrena nicaraguana Prime. 1869:146 (19)

Cyrena germana Prime, 1870:417 (23)

Cyrena boliviana Clessin, 1879:124 (12)

Polymesoda acuta Prime. von Martens
1890:547 (24)

Polymesoda germana Prime, von Martens
1890:547 (24)

Polymesoda placens Philippi. von Martens
1890:545 (24)

Polymesoda solida Philippi. von Martens
1890:544 (24)

Cyrena (Polymesoda) panamensis Adams,
Fluck 1006:3 (25)

Polymesoda arctata Deshayes, Baker
1923:60 (26)

Polymesoda aequilatera Deshayes, Cosel
1973:50 (27)

Corbicula arctata Deshayes, Counts
1980:71 (28)

Diagnosis and morphological variation

pallial sinus triangular, v-shaped, with
a long curved muscle insertion area, depart-
ing from its anterior side, completely sepa-
rate from the anterior adductor scar (Fig-
ure 1). Its base is wide, with the
!ength/width ratio very variable (mean =
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2.3, range: 1.4 to 3.8). The muscle insertion
area of the sinus is usually deflected
strongly toward the posterior side of the
shell. The valves of Polymesoda solida are
trigonal, extended posteriorly, asymmetri-
cal, and the beak placed near the middle.
The posterior end may be round in juveniles
or worn in old specimens but always with a
small sharp projection in the posteroventral
ena. "Tne posterior €na is never trirncate.
The shell surface is marked by wide pro-
truding commarginal growth lines sepa-
rated by spaces and covered by a glossy,
olive to dark-green periostracum. The shells
are strong, inflates, with dense walls. The
surface of the shells is usually marked with
radiating black stripes that run from the
beak toward the ventral edge. These stripes
were very common in Nicaraguan and Vene-
zuelan specimens. A weak protrusion along
the posterior-dorsal slope forms a narrow
fold in some animals. The interior of the
shells is mostly violet mixed with white,
non-glossy, with irregularly distributed
shades of pink or peach spots. Quantitative
analysis of the color frequency distribution
on the inner shell surface (29) has shown
that the violet morph accounts for 71%,
whereas the pink\white morph makes up a
mere 1.5% of the populations. All white
morphs were present in 4% of the samples
and violet/pink morphs in 23.5% of the
animals studied. P. solida is the smallest
species within the Subgenus. Adults nor-
mally reach no more than 40 mm (the larg-
est animal measured was 46 nun in length).

Comparison

Polymesoda (Neocyrena) solida is en-
demic to the Western Atlantic coast of Cen-
tral and South American and constitutes
the sister species of another two Neocyrena
species living along the tropical East Pacific
of America: P. radiata and P. fontaineii (2).
The general shell aspect of Neocyrena is
distinct and its commarginal projecting
growth lines do not allow confusion with
other non Neocyrena species. However,
separating P. solida from its two East Pacific

sister species is not easy. Adult, unworn
specimens are necessary to clearly identify
them. The most reliable character is the
pallial sinus that tends to be relatively sta-
ble within each Neocyrena species (2).

Biogeographic Range
Western Atlantic coast of Central and
South America from eastern Venezuela to

Belize. The present report expands the geo-
graphic range of this species because of new
synonymy. For example, Cyrena solida was
listed as living in Central America. between
Honduras and Nicaragua (24). The same
authors (24) listed C. germana as a different
species found only in northeastern Mexico.
Later Polymesoda solida was reported as P,
arctata (32) from northwestern Venezuela
and northeastern Colombia. The same
author in another publications (36) ex-
tended this range to Costa Rica. Despite the
fact that we found C. germanato be P. solida.
the record from Tampico, Mexico (24) must
be treated with caution. The locality may be
a mistake, because there is no place known
as "Panaco River" ., a name that was also
misspelled as "Panuco” (24), near or around
Tampico, Mexico (30). Of this, the following
was written by J. P. Morrison on a label we
found with the type specimen (MCZ
176944): "never seen again, is this the cor-
rect locality?, Oct. 1958". Thus, considering
the whole set of specimens reviewed in this
investigation, the confirmed range of Po-
lymesoda solida extends along the North
coast of South America and East coast of
Central America, from the Orinoco River in
Venezuela to Gales Point, Belize (Figure 3).
This range also includes a record for the
Caribbean Sea at St. Thomas, Barbados.
The record from Tampico needs corrobora-
tion to extend the actual range beyond Be-
lize (Gales Point, USNM 802403).

This range (without Mexico), is compa-
rable to that of P. radiata on the eastern
Pacific coast. This distribution agrees well
with the marine current pattern of the West-
ern Atlantic ocean where the combination
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MEXICO
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Figure 3. Biogeographic distribution of Polymesoda solida.

of the Guiana and Caribbean currents may
give significant support to the idea that all
P. solida populations surveyed in this inves-
tigation belong to the same taxonomic unit
(2).

Habitat

The habitat where Polymesoda solida
lives (reported as P arctata) and several
ecological features have been described (31,
32). This species prefers fine. sandy sedi-
ments of the low to medium salinity estu-
arine zone, sometimes close to a river
mouth. These habitats are characterized by
having sediments of a high organic content
and salinities ranging from 3 to 20 ppt.

Sporadically. the species is found in
almost freshwater conditions. It also is able
to support strong desiccating situations.
These conditions are very common due to
the fact that P. solida is frequently found in
the intertidal zone where it is daily exposed
to the air and rising temperatures. It is also
found associated with coastal mangroves,

where it can live within their roots in muddy
anoxic sediments,

Stratigraphic range

The Subgenus Neocyrena has been re-
ported from Eocene sediments of England
and France (33) [as Polymesoda (Pseudo-
cyrena) convexal. Another fossil from Plio-
cene estuarine sediments of Trinidad, East
Caribbean Sea, recorded as Cyrena semis-
triata (9). seems to be very close to living P
solida. Guppy (34) states: "It is akin to C.
solida Philippi, of Central American Rivers”.
We have not seen the type specimens of the
later fossil but we did see other specimens
identified as C. convexa and C. semistriata
and in addition of being the same fossil
species, they are remarkably similar to liv-
ing Neocyrena. The fossil from Trinidad is
from an area very close to the Venezuela east
coast where abundant populations of Po-
lymesoda solida presently live, suggesting
that Cyrena craigiana, the name given by
Guppy (34) to Cyrena semistriata, may be
the same Polymesoda solida. Because of the
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above facts, we are suggesting provisionally,
until new evidence be gathered, that the
stratigraphic range of P. solida is from Plio-
cene to recent and that of the Subgenus
Neocyrena from Miocene to recent.

Discussion

Six species, whose types and/or fig-
ures coincide with the description of Po-
lymesoda solida, were studied in this inves-
tigation. These are being synonymized here.
They are: (I) Cyrena arctata (4). described
from Lake Maracaibo, Venezuela: (lI) C.
acuta (18) described from "Central Amer-
ica". Its morph exactly matches specimens
collected in Panama (Chepo River. ANSP
155424): (1) C. ordinaria (18) reported from
"South America" with a morph that coin-
cides with C. germana (23): (IV) C. regalis
(18), described from the Gulf of Uraba, Co-
lombia; (V) C. germana (23) from Panaco
River, Veracruz, Mexico: and (V1) C. bolivi-
ana (12), based on a specimen from "Cen-
tralamerika, Neugranada'.

The type of C. boliviana was not avail-
able, but the figures in its original descrip-
tion are from a juvenile that agrees with
Polymesoda solida. Hence, considering that
"Neugranada" is a synonym from Colombia,
the agreement between locality and figures
gives no option other than to assign Cyrena
boliviana as a synonym of P. solida.

The review of the types of these six
species revealed no taxonomic differences.
Variation in shell form and coloration fall
within the variation found by several
authors (29.31,35) for P. solida (as P arclata)
from Lake Maracaibo. Venezuela. Addition-
ally. the exceptional similarity of the pallial
sinus of these types clearly establishes their
synonymy.

Cyrena nicaraguana (19). has no type
and, as explained before, it was just a new
name introduced by Prime to substitute C.
solida (3).

Polymesoda placens (24) referred to

specimens collected in Honduras (no local-
ity given) and Guatemala (Livingston) on the
Atlantic coast, so it is deduced that he col-
lected specimens of P. solida. The true F.
placens is a synonym of another Neocyrena
species, Polymesoda (Neocyrena) radiata (2).

Specimens collected on the Atlantic
coast of Nicaragua and. identified as C.
panamensis (25), a synonym of another spe-
cies, P. inflata (2) are really P. solida. We
reviewed this material at the U.S. National
Museum in Washington, D.C. and con-
firmed its identity as such.

The report of Polymesoda solida as P.
aequilatera. from specimens collected on
the Atlantic coast of Colombia (27) is a
mistake later corrected by the same author
(36)(as P. arctata).

Finally, Corbicula arctata (28) is just a
name mentioned in a list of likely species
that may belong to the Genus Corbicula. We
spoke with this author and confirmed that
he was making reference to Polymesoda
arctata of Lake Maracaibo.

We must note that the types of Po-
lymesoda solida (MCZ 152935) and P. ra-
diata (MCZ 176946) were found combined
when we inspected them. Apparently this
mixing of specimens was done by J. P. Mor-
rison when he examined these specimens
around 1958. We deducted this based on
labels and hand written comments found
inside the shells. The inscriptions were
identical to those on other hand-written
documents that Morrison made. We left the
specimens, the labels and the writings on
the shell as we found them. but we are
conforming here that both types correspond
to two different species. This was also
shown by another author (37). who likely
saw the specimens before Morrison. He (37)
probably did not find the specimens mixed
and selected MCZ 152935 as cotypes of P.
solida (3) and MCZ 176946 as paratypes of
P. radiata (38). One of the labels left by
Morrison, inside the box of P. solida (MCZ
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152935) says: "holotype of solida Phil., he
figured (from * California’) . Von Martens
figured the only two paratypes [from L. lz-
abal]. In other words the paratypes were
radiata’. An analysis of the statements of
Morrison leads to the following: (a) the pa-
ratypes of P. solida figured (24) are in the
Zoologisches Museum (Humboldt Univer-
sitdat, Berlin, Germany) and could not be
examined, however von Martens' figures
(24) (Table 42, figs. 8 and 9) are so good that
the pallial sinus of each specimen is suit-
able for detailed analysis. The sinus of both
specimens is identical to that of Central
American specimens of P. solida. (b) "L.
lzabal" is a lake on the Atlantic side of
Guatemala, within the range of Polymesoda
solida. Biogeographically speaking, the lo-
cation also agrees with this species. (¢) As
stated by Morrison, the specimens in the
Museum of Comparative Zoology (MCZ
152935) (one of them, that we marked with
number 11, which we chose as lectotype)
may be recognized as Syntypes because it
agrees  well with Philippi's figures and
measurements (3). (d) the specimens used
by this author (3) to describe C. solida were
not collected by himself, so the localities
given by him, especially "California” may be
a mistake. The other location mentioned by
him "Central America" and the types agree
well with the specimens we reviewed from
different locations between Costa Rica and
Panama.

In brief, all evidence seems to indicate
that P. solida (3) is the oldest available name
supported by a written description and
types that coincide with contemporary col-
lections (see Appendix 1). We have no doubt
that this name is, based on the Principle of
Priority of the International Code of Zoologi-
cal Nomenclature (39). the valid and correct
name to the six species described posteri-
orly within the Gulf of Mexico and the Ori-
noco River, in Venezuela.
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Appendix 1

This is a list of all specimens reviewed.

Museumns are abreviated as follow:

BEMNH= British Museum of Natural His-
tory, London, England

MCZ=  Museum of Comparative Zoology,
Harvard, USA

USNM= National Museum of Natural His-

tory, Washington, USA

Academy of Natural Science,

Philadelphia,USA

FMNH= Florida Museum of Natural His-
tory, Gainsville, USA

CMNH= Carnegie Museum of Natural His-
tory, Pittsburgs, USA

MBLUZ= Museo de Biologia de la Universi-
dad del Zulia, Maracaibo, Vene-
zuela, '

ANSP=

Type Material

Cyrena solida Philippi 1846 (3), two
cotypes (MCZ 152935), Central America. No
locality appears on the label, but Philippi
(1846)(3) gave Nicaragua and California.
The last locality must be a mistake as it was
not collected by Philippi. We selected speci-
men MCZ 152935 as lectotype that we
marked with the number 11. The other
specimen becomes a paratype.

Cyrena arciaia Deshayves 1854 (4),
three syntypes (BMNH 1956-12-3-
28/29/30), Lago de Maracaibo, Venezuela.
Specimen 1956-12-3-28 was selected by
Johnson (1959)(37) as the lectotype. Cosel
{1978)(32) confirmed this and defined syn-
tvpes 1956-12-3-29 and 1956-12-3-30 as
paratypes,

Cyrena acuta Prime, 1865 (18). holo-
type (MCZ 176951), Central America (no
locality).

Cyrena ordinaria Prime, 1865(18),
holotype (MCZ 176880), South America (no
locality).

Cyrena regalis Prime, 1865 (18], holo-
type IMCZ 176894), Isla de Muertos, Golfo
de Uraba, Colombia,

Cyrena germana Prime, 1867 (19),
holotype (MCZ 176944), Rio Panaco, Tam-
pico, Mexico.

Non-type material

USNM - 011591, 1 specimen, Lago de Ma-

racaibo, Venezuela.

- 011618, 1 specimen, Nicaragua
(no lacality).

= 017410, 1 specimen, Honduras
(no locality)

- 024928, 2 specimens, Lago de
Maracaibo, Venezuela.

- 023993, 4 specimens, Greytown,
Nicaragua.

- 053605, 1 valve, Lago de Mara-
caibo, Venezuela,

- 063316, 2 specimens + 1 valve,
Greytown, Nicaragua.

- 086810, 1 specimen, Nicaragua
(no locality).

- 098551, 1 specimen + 1 valve,
Greytown, Nicaragua.

- 101475, 2 specimens, Lago de
Maracaibo, Venezuela.

- 122449, 1 specimen, Isia de
Muertos, Uraba, Colombia,

- 122450, 1 specimen + 1 valve,
Lago de Maracaibo, Venezuela

- 122454, 1 specimen, St. Thomas,
Barbados.

- 125447, 3 specimens + 1 valve,
Bluefields. Nicaragua.

- 126079, 1 specimen, Costa Rica
(no locality).

- 150333, 1 valve, Belize {no local-
ity).

- 181837, 6 specimens, Wounta
Haulover, Nicaragua.

- 181838, 6 valves, Kukra Point,
Nicaragua.

- 217775, 3 specimens, Bahia El
Tablazo, Zulia, Venezuela,
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- 252507, 4 valves, Bahia El Tab- - 802403, 8 specimens, Gales
lazo, Zulia, Venezuela. Point, Stann Creek, Belize.

- 253491, 2 specimens, Wounta
Haulover, Nicaragua. ANSP - 120530, 1 specimen, Golfo de

- 253495, 2 specimens, Wounta Maracaibo, Venezuela.
Haulover, Nicaragua. - 308872, 3 specimens + 3 valves,

- 364262, 6 valves, Rio Sinu, Cienaga Grande, Colombia.
Bolivar, Colombia.

- 364298, 1 valve, Cavenas, Co- FMNH - 015569, 24 specimens, Belfate,
lombia. Honduras.

- 421638, 3 specimens, Bluefields, - 017629, 14 specimens, Belfate,
Nicaragua. Honduras.

- 426060, 2 specimens, Wounta - 021212, 1 specimen, Tortuguero,
Haulover, Nicaragua. Costa Rica.

- 505930, 3 specimens, Bluefields, - 087891, 1 specimen, Maracaibo,
Nicaragua. Venezuela,

- 536114, 17 specimens, Playa - 087892, 2 specimens, Isla lzabal,
Yacht Club, Zulia, Venezuela, Livingston, Guatemala.

- 599520, 1 specimen + 2 valves, - 128404, 1 specimen, El Roble,
Turbo, Antioquia, Colombia. Costa Rica.

- 612249, 3 valves, Puerto Liman, - 150363, 2 specimens +2 valves,
Costa Rica. Coco Plum, Panama.

= 612250, 1 specimen + 9 valves, - Uncatalogued, 1 specimen.
Coco Plum, Panama. Puerto Limon, Costa Rica.

- 612251, 1 valve, Old Best Point,
Boca del Toro, Panama. MCZ = 152930. 1 specimen, Belize (no

- 612252, 2 valves, Mt. Hopes, Ca- locality).
nal Zone, Panama.

- 612253, 1 valve, Convenas, Co- MBLUZ - Uncataloged, 12 specimens, Ba-
lombia. hia El Tablazo, Zulia, Venezuela.

- 612254, 13 valves, Cispata, Rio - Uncatalogued, 2 specimens,
Sinu, Colombia. Giiiria, Sucre, Venezuela.

- 622090, 2 specimens, Lago de - Uncatalogued, 1 specimen, Cu-
Maracaibo, Venezuela. riapo, Delta Amazonas, Vene-

- 672999, 7 valves, Titumate, Co- zuela,
lombia.

- 706720, 3 specimens, Lago de CMNH - 613954, 3 specimens, Wanta
Maracaibo, Venezuela. Haulover. Nicaragua.

- 706736, 1 specimen + 2 valves, - 613955, 3 specimens, Kukra
Livingston, Guatemala. FPoint, Nicaragua.

- 706737, 2 specimens, Puerto - 616495, 7 specimens, Guate-
Barrios, Guatemala. mala (no locality].

- 706738, 9 specimens, Puerto - 617071, 6 specimens, Rio Dulce,
Cortez, Honduras. Livingston, Guatemala.

- 706739, 2 specimens, Living- - 18958, 2 specimens, Lago de Ma-
ston, Guatemala. racaibo, Venezuela.
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