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ABSTRACT

There are 18 Recent species of the Corbulidae in the eastern Pacific, of which one has been
introduced from the northwestern Pacific. Division of Corbula into additional genera is premature

without new characters and a formal cladistic analysis. Seven subgenera are utilized, with six

species remaining in Corbula, s. I. Three new species are described: C. (Caryocorbula) otra, .
(Varocorbula) groves!, and Corbula (s. I.) colimensis. One neotype and 14 lectotypes are desig-

nated. The distributions and habitats of the species are documented, along with their fossil oc-

currences and the relationships to other Recent and fossil species.
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INTRODUCTION

Previous Treatments

Deshayes (1845-1848: 212-237, pis. 20,

21) described and illustrated the anatomy
of Corbula gibba (Olivi, 1792) (as "C. stri-

ata" Fleming, 1828, ex Walker ms, one of

its synonyms) and Lentidium mediterraneum
(Costa, 1829). White (1942) described but did

not figure the pericardial area of C. gibba, and
Yonge (1946) discussed the anatomy of

gibba (without reference to Deshayes' earlier

treatment). Morton (1986) discussed the biol-

ogy and functional morphology of crassa

Reeve, 1843, at the same time questioning

whether the Corbulidae are properly placed in

the Myoidea. However, the only molecular

phylogenies thus far published that have in-

cluded a corbulid closely ally Corbula to Mya
(Adamkewicz et al., 1997; Steiner & Hammer,
2000).

Important early papers describing a number
of species of Corbula at the same time are

those of G. B. Sowerby I (1833), Hinds

(1843), and . Adams (1852a, b). Reeve
(1843-1844) published the only comprehen-
sive monograph on Corbula. Tryon (1869)

listed the then-known species. Lamy (1926)

discussed the species of Lamarck, and then

gave synonymies for many of the known
species (Lamy, 1941).

Dall (1898, 1900) discussed the genera of

the family in connection with his review of the

fossil species of the eastern United States.

Vokes (1945) and Keen (1969b) also covered

the genera of the family. Zhuang & Cai (1 983)
treated the species of China, and Habe (1 977:

280-284) those of Japan.

Anderson (1994, 1996) discussed the

species of the Neogene of the Dominican Re-

public, and showed that the eastern Pacific

corbulids now average larger than those of

the western Atlantic (Anderson, 2001).

McLean (1942) discussed sculptural differ-

ences between very inequivalve and less in-

equivalve species of Corbula. Bacesco et al.

(1957) and Gomoiu (1965) treated popula-

tions of Lentidium mediterraneum (Costa,

1829), and Hrs-Brenko (1981) those of Cor-

bula gibba. Lewy & Samtleben (1979), de
Cauwer (1985), Morton (1986), Anderson

(1992), Harper (1994), and Kardon (1998)

discussed prédation of corbulids and the role

of the thick layer of conchiolin in combatting it.

A preliminary outline of the results of the

present study is given in Coan & Skoglund

(2001).

Format

In the following treatment, each valid taxon

is followed by a synonymy, information on
type specimens and type localities, notes on

distribution and habitat, and an additional dis-

cussion.

'Mailing address: 891 San Jude Avenue, Palo Alto, California, 94306-2640, U.S.A.; also Research Associate, Santa Barbara

Museum of Natural History and Los Angeles County Museum of Natural History.
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The synonymies include all major accounts

about the species, but not most minor men-
tions in the literature. The entries are

arranged in chronological order under each
species name, with changes in generic allo-

cation from the previous entry, if any, and
other notes given in brackets.

The distributional information is based on

Recent specimens I have examined, except

as noted. Fossil occurrences are taken from

the literature, except as noted.

References are provided in the Literature

Cited for all works and taxa mentioned.

Abbreviations

The following abbreviations are used in the

text: AMNH, American Museum of Natural

History, New York, New York, USA; ANSP,
Academy of Natural Sciences of Philadelphia,

Philadelphia, Pennsylvania, USA; BMNH,
British Museum (Natural History) collection,

The Natural History Museum, London, Eng-

land; BMSM, Bailey-Matthews Shell Museum,
Sanibel, Florida, USA; CAS, California Acad-

emy of Sciences, San Francisco, California,

USA; ICZN, International Commission on Zo-

ological Nomenclature; LACM, Natural His-

tory Museum of Los Angeles County, Califor-

nia, USA; MCZ, Museum of Comparative

Zoology, Harvard University, Cambridge,

Massachusetts, USA; SBMNH, Santa Bar-

bara Museum of Natural History, Santa Bar-

bara, California, USA; UCMP, University of

California Museum of Paleontology, Berkeley,

California, USA; UMML, University of Miami
Marine Laboratory, Rosenstiel School of Ma-
rine and Atmospheric Sciences, Miami,

Florida, USA; and USNM, United States Na-

tional Museum collection, National Museum
of Natural History, Smithsonian Institution,

Washington, DC, USA.
The eastern Pacific Corbulidae in the pri-

vate collections of Carol Skoglund,

Phoenix, Arizona, USA; and Kirstie L. Kaiser,

Puerto Vallarta, Jalisco, México, were also ex-

amined.

other shapes. All corbulids are inequivalve,

with the right valve larger than the left, which
fits into it, overlapping most conspicuously

posteroventrally. Most eastern Pacific species

are only slightly inequivalve, and only three

very inequivalve. Some species may become
thick-shelled as adults, whereas others are

never greatly thickened. The anterior end is

rounded in all species, but more broadly in

some and more sharply in others. The shape
of the posterior end is more characteristic of

each. In some, it may be extended by a short,

shelly "spout" (e.g., Figs. 2, 3), but this may be
present in only some specimens; other

species never have a spout. A useful charac-

ter is the nature of the division between the

central and posterior slopes. In some, it is de-

lineated by a carina, a ridge, a change in

angle, and/or a change in sculpture; in others,

is it scarcely set off. Similarly, a narrow, elon-

gate escutcheon of different degrees of

prominence may be present; it is generally

widest and more evident in the right valve.

Sculpture, while variable in some species,

can nonetheless be of diagnostic value. Com-
marginal sculpture predominates, but radial

ribs are present in some taxa. Color provides

a useful character for several species.

In some taxa, the hinge plate is broad, in

others narrow. In general, the conspicuous

tooth in the right valve is too variable in shape
to be a useful diagnostic tool. The resilifer in

the right valve may be visible on the hinge

plate, or recessed beneath it. The chon-

drophore in the left valve may be very project-

ing or only slightly projecting, and it may be

conspicuously divided into sections in some.
At its posterior margin, a small tooth may be

present, which varies in prominence among
species. (It articulates on the posterior side of

a small tooth in the resilifer of the right valve.)

The palliai line, and its sinus, if present, have

informative characters, as shown in the draw-

ings (Figs. 40-57). A small sinus is evident in

some taxa, not in others; in some, a small

posterior extension is visible at the pos-

teroventral corner of the palliai line (e.g., Fig.

40).

Morphological Characters

In spite of the morphological plasticity of

corbulids, there are a number of characters

that are useful in distinguishing among the

species. Some of these characters are sum-
marized in Table 1

.

Overall shape is a useful criterion, with

some species oval, some trigonal, and some

SYSTEMATIC ACCOUNT

Family Corbulidae Lamarck, 1818

Lamarck, 1818: 493, as "corbulidées" (ac-

cepted under ICZN Code, 1999: Art.

11.7.2)
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Two Recent subfamilies are current recog-

nized, the Corbulinae and the Lentidiinae

Vokes. 1945 (pp. 6, 23-24), the latter con-

taining only the living genus Lentidium, which

is briefly discussed below.

Subfamily Corbulinae Lamarck, 1818
Genus Corbula Bruguière, 1797

Corbula Bruguière, 1797: pi. 230, genus with-

out named species (ICZN Code, 1999:

Art. 12.2.7); description by Lamarck

(1 799: 89); original list by Lamarck (1 801 :

237) (ICZN Code. 1999: Art. 67.2.2).

Type species (subsequent designation of

Schmidt, 1818: 77, 177): Corbula sulcata

Lamarck, 1801: 137 (species based on
Bruguière, 1797: pi. 230, fig. la-c). Re-

cent; west Africa.

Not to be confused with Corbula Röding,

1798: 184-185, the type species of

which (subsequent designation of Winck-

worth, 1930: 15) is Corbula anómala
Röding, 1798, a junior synonym of Venus
deflorata Linnaeus, 1758: 687. Corbula

Röding is thus a synonym of Asaphis

Modeer, 1793 (pp. 176, 182), a member
of the Psammobiidae (Keen, 1969a: 633;

Willan, 1993:5-6)
Aloides Megerle von Mühlfeld, 1811: 67
Type species (monotypy): A. guineensis

Megerle von Mühlfeld, 1811: 67; = Cor-

bula sulcata Lamarck, 1801, making
Aloides an objective synonym of Corbula.

The genus Corbula Bruguière was long a

source of nomenclatural confusion, and a

number of authors, lacking key pieces of liter-

ature as well as the modern nomenclatural

rules, attempted to sort out the taxonomic tan-

gle (Vokes, 1945; J. Q. Burch, 1960). The for-

mula given above represents the consensus
under the current rules.

Corbula sulcata, which occurs from Mauri-

tania to Angola, is large, heavy, and sube-

quivalve. It has heavy commarginal sculpture

in the right valve and finer commarginal sculp-

ture in the left valve. Its posterior end has two

radial ridges, one between the central and
posterior slopes and another defining a broad

escutcheon. The hinge is very heavy. None of

the Recent species in the New World is

closely similar to the type species of Corbula.

There are a bewildering array of specific

and generic taxa in this subfamily, with char-

acter sets that do not covary. Many of the gen-

era were established based mostly on single

characters, such as Anisocorbula I rédale.

1930 (p. 404), for an elongate species with a
sharp posterior keel, Solidicorbula Habe,
1949 (p. 2), for a thick-shelled species, and
Minlcorbula Habe, 1977 (p. 282), for a small-

sized species. Subsequent authors have at-

tempted to shoehorn every species into vari-

ous subgenera, no matter how uncomfortable

the fit. Efforts to make a meaningful arrange-

ment of genera and subgenera will be fraught

with inconsistencies until additional charac-

ters become available and are rationally eval-

uated. In light of this, elevating subgenera to

genera, as many authors have done (includ-

ing by Coan et al., 2000: 478-480), is prema-
ture.

Here, a conservative effort has been made
to group similar species under some of the

named subgenera and leaving several

species in Corbula, s. I., but even these

groupings should not be given much weight

until a full-scale revision of the family is un-

dertaken.

Grant & Gale (1931 )
placed Corbula luteola

and porcella in Corbula (Lentidium), and
the first assignment was followed by some
other authors. The type species by monotypy
of Lentidium Cristofori & Jan, 1832 (De-

scrizione, p. 9; Disposito, p. [ii]; Conchylia ter-

restha, p. 8; Mantissa, p. 4), is Tellina mediter-

ránea Costa, 1 829 (pp. 1 4, 26-27, 1 31 ,
pi. 1

,

fig. 6), which is small, thin, shiny, translucent,

and shaped like a Tellina. It is sufficiently dif-

ferent from other corbulids that it has been
placed in a separate subfamily, the Lentidi-

inae Vokes, 1945 (p. 23). No eastern Pacific

species is similar.

Lamy (1941 )
placed Corbula fragilis and

luteola in Corbula (Corbulomya). Corbulomya
Nyst, 1845 (p. 59), has as its type species

(subsequent designation of Herrmannsen,
1847: 308) Corbula complánala J. Sowerby,

1822 (p. 86, pi. 362, figs. 7, 8), from the upper

Pliocene of England. This genus is now re-

garded as a synonym of Lentidium (Vokes,

1 945: 23, 26; Gilbert & van de Poel, 1 966: 58;

Keen, 1969b: 696).

The eastern Pacific Corbulidae include the

following two species (or species complexes)

of formidable morphological diversity, which

cannot be fully resolved without new lines of

evidence not available in the current study:

(1 ) Corbula (Caryocorbula) nasuta is by far

the most common species in collections, and
it occurs in enormous populations on soft-

bottoms in shallow-water. Individuals of this

species can attain a fairly large size, but most
populations contain small individuals. AI-
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though there is a wide range in morphologies,

there is as yet no reliable evidence that more
than one species is present, and specimens
of intermediate morphologies can be found.

(2) Corbula biradiata, while not having as
much morphological plasticity as C. nasuta,

varies considerably with respect to the posi-

tion of its beaks, the strength of its commar-
ginal sculpture, and its color.

Corbulids are not only abundant, but there

are many collection lots in alcohol or with

dried animals. Thus, the group would be a

prime candidate for biochemical genetic stud-

ies, not only to test for possible additional di-

versity at the species level but also to under-

stand phylogenetic relationships in the family

as a whole.

Subgenus (Caryocorbula) Gardner, 1926

Caryocorbula Gardner, 1 926: 46
Type species (original designation): Corbula

alabamiensis Lea, 1833 (reference

below, under C. nasuta Discussion).

Eocene, eastern United States.

Serracorbula Olsson, 1961 : 433
Type species (original designation): S. tu-

maca Olsson, 1961, = Corbula nasuta

G. B. Sowerby 1, 1833 (references below)

Small to moderate in size, subequivalve,

subequilateral, with a strong to weak ridge be-

tween central and posterior slopes. Sculpture

of strong to weak commarginal ribs, similar on
both valves. Specimens of some species with

"marginal" ribs along the ventral and dorsal

margins; these are further discussed below.

I include five eastern Pacific species in this

subgenus. Other authors have placed addi-

tional species here as well.

Lamy (1941) placed Corbula nasuta in Cor-

bula (Cuneocorbula). Cuneocorbula Coss-
mann, 1886 (p. 49 [reprint: 37]), has as its

type species (subsequent designation by Dall,

1898: 836) Corbula biangulata Deshayes,
1857 (p. 231, pi. 13, figs. 19-23).^ This

species, from the Paleoceno of France, is

thin, elongate, and birostrate.

Gilbert & van de Poe! (1966: 55) renamed this

species Cuneocorbula pelseneeri on the grounds
that it was a junior homonym of "Corbula biangulata
Sowerby, 1833," but there is no such senior
homonym. They must have misread either Corbula
bicarinata G. B. Sowerby I, 1833, or C. biradiata
G. B. Sowerby I, 1833.

Corbula (Caryocorbula) amethystina

(Olsson, 1961)

Figures 1 , 39

Caryocorbula (Caryocorbula) amethystina
Olsson, 1961

Olsson, 1961:431, 548, pi. 75, fig. 1-1c;

Keen, 1971: 262, 264, fig. 674 [Corbula

(Caryocorbula)]

Type Materials & Localities

ANSP 218902, holotype, pair; length, 27.6

mm; height, 18.1 mm; width, 13.8 mm (Fig. 1).

"Tortutilla" [? = Isla Tortolita, Panamá Pro-

vince], Panamá (8.8°N); H. . Johnson, 1958.

In the plate explanation, Olsson gives the lo-

cality as [Isla] "Taboguilla," but both the text

and label with the specimen say "Tortutilla".

UMML30.11391, paratype, right valve; Puerto

Mensabé, Los Santos Province, Panamá.
UMML 30.11368, paratype, left valve; San
Carlos, Panamá Province, Panamá. UMML
30.11389, paratypes, right valve, left valve;

San Carlos, Panamá Province, Panamá.
UMML 30.11390, paratypes, 3 right valves, 2

left valves; El Lagartillo, Panamá Province,

Panamá. UMML 30.11388, paratype, right

valve; Isla Gibraleón, Archipiélago de las Per-

las, Panamá. UMML 30.11326, paratype, left

valve; Punta Cocos, Isla del Rey, Archipiélago

de las Perlas, Panamá. UMML 30.11390,

paratype, left valve; Puerto Callo, Manabí
Province, Ecuador. UMML 30.11388, para-

type, right valve; Santa Elena, Guayas Pro-

vince, Ecuador.

Description

Ovate-trigonal, thick; right valve slightly

larger than left; posterior end longer (beaks
37-43% from anterior end); anterior end
rounded; posterior end pointed, slightly ex-

tended by a spout in some specimens; poste-

rior slope set off from central slope by a mod-
erately sharp ridge that extends to the ventral

margin. Escutcheon defined by a low ridge.

Beaks with fine commarginal sculpture.

Central slope with moderate commarginal ribs

and much finer commarginal striae. Exterior

color light to dark purple; interior color purple

around margins, brown in some. Hinge plate

broad; right valve with a large tooth; left valve

with a broad, slightly projecting chondrophore
and a small tooth. Posterior end of palliai line

with small posterior extension (Fig. 39).
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FIG. 1. Corbula amythestina, holotype; ANSP 218902; length, 27.6 mm. FIG. 2. C. nasuta. Lectotype of C.

nasuta; BMNH 1966565/1; length, 17.6 mm.
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Length to 30.8 mm (SBMNH 345487; Playas

[de Villamil], Guayas Province, Ecuador).

Distribution

Mazatlán, SInaloa (23.2°N) (UCMP E.8424;

CAS 121790, 121793; LACM 152689,

152690, 63-11.78; SBMNH 126540), and La

Paz, Baja California Sur (24.2°N) (CAS
121786; SBMNH 345503 ["Punta Coyote,"

probably one of the two In this vicinity]), Méx-
ico, to Playas [de Villamil], Guayas Province,

Ecuador (2.6°S) (SBMNH 345487). It has
been found living from the Intertldal zone to 82
m (mean, 17.2 m; n = 27), on sand bottoms. I

have seen 67 eastern Pacific lots. Including

the types. A single lot labeled as having come
from the western Atlantic at Islas Los Roques
(as "Las Rochas Is."), Venezuela (BMSM
15008), seems Improbable (R. Cipriani, e-

mail, 30 Nov. 2000) and probably represents

a labeling error.

Discussion

Corbula amythestina merits comparison
with C. dominicensis Gabb, 1873b (p. 247),

from the Miocene of the Dominican Republic

(concerning the latter: Anderson, 1996:

14-15, pi. 1, figs. 9, 12, pi. 2, figs. 1, 2, 4, 5).

Corbula (Caryocorbula) nasuta G. B.

Sowerby I, 1833
Figures 2-7, 40

Corbula nasuta G. B. Sowerby I, 1833
G. B. Sowerby I, 1833: 35; Reeve, 1843:

pi. 1, fig. 1; d'Orbigny, 1845: 571; Car-

penter, 1857a: 183, 228, 300; 1864b: 537
[1872 reprint: 23]; Tryon, 1869: 65; Lamy,
1941: 233 [Corbula (Cuneocorbula)];

Hertlein & Strong, 1950: 240, 252, pi. 2,

fig. 9 [Aloidis (Caryocorbula)]; Hertlein &
Strong, 1955: 205-206; Soot-Ryen,

1957: 11; Keen, 1958: 209, fig. 527 [Cor-

bula (Caryocorbula)]; Olsson, 1961:

429-430, 548, pi. 75, fig. 3-3e [Cary-

ocorbula (Caryocorbula)]; Keen, 1971:

265-266, fig. 677 [Corbula (Caryocor-

bula)]; Gemmell et al., 1987: 59, figs. 72,

73 [as Corbula cf. nasuta]

Corbula nuciformis G. B. Sowerby I, 1833
G. B. Sowerby I, 1833: 35; Reeve, 1843
pi. 2, fig. 9; Carpenter, 1857a: 183, 300
1864b: 537, 668 [1872 reprint: 23, 154]

Tryon, 1869: 65; Lamy, 1941: 234 [Cor-

bula (Cuneocorbula)]; Olsson, 1961:

430-431, 548, 549, pi. 75, figs. 7, 8; pi.

76, fig. 7 [Caryocorbula (Caryocorbula)];

Keen, 1971: 265-266, fig. 678 [Corbula

(Caryocorbula)]

First revision herein

[NON Corbula nuciformis, auctt., which = C.

obesa]

Hertlein & Strong, 1950: 241, pi. 3, fig. 1

[Aloidis (Caryocorbula)]; Keen, 1958:

209, fig. 528 [Corbula (Caryocorbula)]

[not to be confused with Corbulolumna nuci-

formis yokes, 1945: 9-11, pi. 2, figs. 5-8,

from the Cretaceous of Lebanon.]

Corbula fragilis Hinds, 1843
Hinds, 1843: 56; Reeve, 1844: pi. 3, fig.

13; Hinds, 1845: 68, pi. 20, fig. 11; Car-

penter, 1857a: 207, 300; Tryon, 1869:

64; Lamy, 1941: 240 [Corbula (Corbu-

lomya)]; Hertlein & Strong, 1950: 243-
244 [Aloidis (Tenuicorbula)]; Keen, 1958:

210, 211, fig. 537; Olsson, 1961: 430 [as

a synonym of Caryocorbula nasuta];

Keen, 1966:268, pi. 4, fig. 3

Corbula alba Phlllppi, 1846
Phllippi, 1846: 19; Carpenter, 1857a:

224, 244; 1857b: 534, 547 [as a synonym
of Corbula bicarinata]; Tryon, 1869: 63

Corbula pustulosa Carpenter, 1 857
Carpenter, 1857a: 244, 300 [nomen
nudum]; 1857b: 22-23; 1864a: 368
[1872 reprint: 204]; 1864b: 553 [1872
reprint: 39]; Tryon, 1869: 65; Lamy, 1941:

143; Hertlein & Strong, 1950: 240 [as a

synonym of Aloidis (Caryocorbula) na-

suta]; Palmer, 1951: 13; Brann, 1962:29,
pi. 4, fig. 32; Keen, 1968: 402, pi. 56, fig.

25 [as a synonym of Corbula nasuta]

Serracorbula tumaca Olsson, 1961

Olsson, 1961: 433, 549, pi. 76, fig. 4-4d;
Keen, 1971: 268-269, fig. 690 [as Cor-

bula (Serracorbula)]

Type Materials & Localities

Corbula nasuta-BMNH 1966565/1, lecto-

type liere designated, open pair, the speci-

men closest to the original length measure-
ment; length, 17.6 mm; height, 11.5 mm;
width, 12.0 mm (Fig. 2). BMNH 1966565/2-4,

paralectotypes: closed pair, length, 18.4 mm;
closed pair labeled "4", length, 1 6.0 mm; open
pair, length 15.3 mm, perhaps the specimen
figured by Reeve (1843)."Xlpixipl" [Jipijapa;

Puerto de Cayo], Manabí Province, Ecuador
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FIGS. 3, 4. Corbula nasuta. FIG. 3. Lectotype of C. nuciformis; BMNH 1966566/1; length, 13.4 mm. FIG. 4a.

Lectotype of C. fragilis; BMNH 1966234/1; length, 7.3 mm. FIG. 4b. Paralectotype of C. fragilis; BMNH
1966234/2; length, 6.4 mm.

(1.3°S); 10 fms. [18 m], sandy mud; Hugh
Cuming. G. B. Sowerby I (1833) also reported

some small specimens, tentatively assigned

to this species, from the Golfo de Nicoya,

Puntarenas Province, Costa Rica.

Corbula nuciformis- BMNH 1 966566/1

,

lectotype here designated, open pair, la-

beled "6", probably the specimen figured by

Reeve (1843); length, 13.4 mm; height, 8.4

mm; width, 9.4 mm (Fig. 3). ANSP 50875,

possible paralectotypes, 2 small, closed pairs.

"Real Llejos" [Rio Realejo; Corinto], Chinan-

dega Province, Nicaragua (12.5°N), 6 fms. [11

m], sandy mud; Hugh Cuming. G. B. Sowerby
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I (1833) also cited fossil material from near

Guayaquil, Guayas Province, Ecuador.

Corbula fragilis- 1 966234/1 , lectotype

here designated, right valve; lengthi, 7.3 mm;
hieighit, 4.3 mm; width, 1.9 mm (Fig. 4a).

BMNH 1966234/2, paralectotype, left valve;

length, 6.4 mm (Fig. 4b). A larger specimen

cited by Hinds (1843) is not in the BMNH. Ve-

ragua[s] Province, Panamá (approximately

7.7°N), 18 fms. [33 m]; Edward Belcher.

Corbula a/ba- Presumably lost. The origi-

nal specimen measured 13.0 mm in length,

8.2 mm in height, and 7.6 mm in width.

Mazatlán, Sinaloa, México (32.2°N); Kinder-

man.
Corbula pustulosa-BMNH 1857.6.4.77,

lectotype (Keen, 1968: 402), closed pair

mounted on a glass slide; length, 4.2 mm;
height, 3.2 mm; width, approximately 2.0 mm
(difficult to measure because of being glued to

the slide) (Fig. 5). USNM 715647, paralecto-

type, left valve (glued to a glass slide); length,

3.4 mm. Mazatlán, Sinaloa, México (32.2°N);

Frederick Reigen.

Serracorbula tumaca-AHSP 218948, lec-

totype here designated, right valve; length,

12.4 mm; height, 8.4 mm; width, 5.4 mm (Fig.

6a). Of the material that had been in the ANSP
lot labeled "holotype," this valve comes clos-

est to the holotype measurements in Olsson's

text, but it does not match any of his illustra-

tions labeled "holotype." Olsson's fig. 4, 4b,

and 4c corresponds to a paralectotype pair

measuring 12.0 mm in length (ANSP 405291)
(Fig. 6b). His fig. 4d is a paralectotype left

valve measuring 11.8 mm in length (also in

ANSP 405291 ). The left valve shown in his fig.

4a was not present in the lot. Tumaco, Nariño

Province, Colombia (1.8°N). The ANSP lot

also contained a paralectotype right valve

from San Miguel, Isla del Rey, Archipiélago de
las Perlas, Panamá (now ANSP 405292). No
type material was located in the Olsson col-

lection in the UMML.

Description

Ovate-elongate, heavy; right valve slightly

larger than left; longer posteriorly to slightly

longer anteriorly (beaks 34-51% from ante-

rior end). Posterior end somewhat pointed

ventrally, sometimes extended by a spout.

Posterior slope set off by a well-defined ridge,

often with a slight radial sulcus just anterior to

it. Ventral margin sometimes growing medially

to form an inflated, flattened ventral surface.

Margins, particularly the ventral margin.

sometimes with "marginal"^ ribs, resulting in a
serrate edge. Escutcheon defined by a ridge,

more evident in right valve.

Beaks relatively smooth, with fine, pustules.

Sculpture on central and posterior slopes of

closely spaced moderate commarginal ribs

and fine, radially arrayed pustules.

Periostracum tan. External color white; in-

ternal color white, but yellow or tan in some
specimens. Hinge plate heavy; right valve

with a large tooth; left valve with a broad chon-

drophore, projecting in some, less in others;

tooth small (Fig. 40). Length to 18.4 mm (a

paralectotype of C. nasuta).

Distribution

Isla Natividad, Baja California Sur (27.9°N)

(SBMNH 345488); Bahía Magdalena, Baja

California Sur (24.5°N) (CAS 121538), into

and throughout the Golfo de California to its

head at Puerto Peñasco, Sonora (31.4°N)

(UCMP E8431; CAS 115324, 121917,

121919, 122072; SBMNH 21350, 116514,

119426; USNM 212789, 707996; Skoglund

Collection; and many other lots), México, to

Callao, Lima Province, Perú (12.1 °S) (LACM
35-1 52.1 , 35-1 53.1 , 35-1 77.2); Isla del Coco,

Costa Rica (SBMNH 345489, 345490,

345491; LACM 38-180.2); Isla Santa Cruz,

Islas Galápagos, Ecuador (LACM 38-193.13);

from the intertidal zone to 152 m (mean, 28.7

m; n = 328), on mud or sand. (A single valve

with an indicated depth of 384 m -LACM 35-

177.2 -is probably the result of drift from

shallower water.) I have seen 875 eastern Pa-

cific lots, including the types. Two lots labeled

as having come from "Monterey, California"

(USNM 21480, 58346), probably represent la-

beling errors, and one of them may be the

source of the Monterey record of C. fragilis by

Dall (1921: 53) and Oldroyd (1925: 203).

This species has also been recorded in

beds of Pleistocene age at Puerto Peñasco,

Sonora (Hertlein & Emerson, 1956: 165), and
at Bahía Magdalena, Baja California Sur (Jor-

dan & Hertlein, 1936: 111 , as "C porcella" and

as "C. fragili^'; CAS Loc. 754), México, in

beds of Pliocene age of the Loreto Basin,

^These ribs appear along the outer ventral surface

near the shell margins (Fig. 6a, b). Olsson (1961)
referred only to "marginal serrations". They are not

radial ribs, because they do not radiate from the

beaks. I settled on the term "marginal ribs" because
they run laterally along the shell margin.
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FIGS. 5-7. Corbula nasuta. FIG. 5. Lectotype of C. pustulosa; BMNH 1857.6.4.77; length, 4.2 mm. FIG. 6a.

Lectotype of Serracorbula fumaca; ANSP 218948; length, 12.4 mm. FIG. 6b. Paralectotype of S. tumaca;

ANSP 405291 ; length, 12.0 mm. FIG. 7. SBMNH 345490; Bahía Chatham, Isla del Coco, Costa Rica; 46-69

m; largest specimen length, 5.0 mm.
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Baja California Sur, México (Piazza & Robba,

1998: 238, 248, 260, as "C. nuciformisf'), and

in the middle to late Pliocene Canoa Forma-

tion at Punta Blanca, Manabí Province,

Ecuador (Pilsbry & Olsson, 1941: 11, 75).

G. B. Sowerby I (1833) cited fossil material

of unknown age from Guayaquil, Guayas
Province, Ecuador.

Discussion

Corbula nasuta is the most variable of the

eastern Pacific taxa. When small (< 10 mm),
specimens are thin shelled, with conspicuous

fine pustulose radial sculpture. This is the

morphology named C. fragilis. As specimens

grow, the ventral margin may soon become
flattened, yielding the short, inflated morphol-

ogy that was named nuciformis and pus-

tulosa. The size at which material thickens

and forms a flattened base varies greatly

among populations, and this can occur in

specimens as small as 5 mm. Corbula nasuta

typically becomes rostrate posteriorly, and a

short spout may be added in some speci-

mens.
In some large specimens, marginal ribs

may be developed at the margins, especially

the ventral margin. This is the form that was
named Serracorbula tumaca. The type lots of

both C. nasuta and C. nuciformis also contain

specimens with such ribs.

I believe that Corbula alba belongs here as

a synonym in that Phiiippi's description

speaks of the posterior slope being acute and
subrostrate, and because the two European
Mio-Pliocene species with which he com-
pared alba—. revoluta (Brocchi, 1814:

516, 685, pi. 12, fig. 6 -orginally described as

Tellina) and the closely related C. carinata Du-

jardin, 1837 (p. 257)- are much more similar

to C. nasuta than to bicarinata, with which

it was previously synonymized.

Some material from the northwestern coast

of South America is shorter, more rounded,

without much of a posterior sulcus setting off

the posterior end, and it has finer sculpture

than material from further north. A similar mor-

phology is seen in material from Isla del Coco,
Costa Rica (lots cited in the Distribution),

which is uniformly small, rounded, and
smooth (Fig. 7). This might be regarded as a

separable species or subspecies, but given

the variability of this species (or species com-
plex) as a whole, it is premature to bestow ad-

ditional names.
Corbula nasuta is most similar to the later-

named western Atlantic swiftiana .
Adams, 1852c (pp. 236-237), which has
been reported from Massachusetts to Ar-

gentina. Given the variability of these two

taxa, I doubt that the two can be told apart on

a morphological basis, and perhaps they

should be synonymized until more evidence is

available. Synonyms in the western Atlantic

may include: kjoerianaC. B. Adams, 1852c

(p. 237), C. barrattiana . Adams, 1852c

(pp. 237-238), C. chittyana . Adams,
1852c (p. 238), C. fulva . Adams, 1852c

(pp. 240-241), C. caribaea d'Orbigny, 1853^

(p. 284 [Spanish ed., p. 323], pi. 27, figs. 5-8),

C. lavalleana d'Orbigny, 1853 (p. 284 [Span-

ish ed., p. 323], pi. 27, figs. 9-12), and C.

uruguayensis Marshall, 1928 (p. 5, pi. 4, figs.

7-9). Records of nasuta from the western

Atlantic, such as those of Dall (1889b: 70, pi.

2, fig. 6-6c, as C. nasuta "Say") and Haas
(1953: 204), were presumably based on
swiftiana.

Records of nasuta from Australia

(Angas, 1867: 913, 1878: 869; Hedley, 1918:

M31) were based on specimens of coxi

Pilsbry, 1897 (pp. 363-364, pi. 9, figs. 1-3).

Dautzenberg (1912: 99) reported Corbula

nasuta Sowerby from several localities in

west Africa. This African species was also de-

scribed as C. lyrata E. A. Smith, 1872 (p. 729,

pi. 75, fig. 2), a junior homonym of lyrata J.

de . Sowerby, 1840 (expl. to pi. 21), and
Smith's species was renamed dautzenberg

Lamy, 1941 (pp. 235-236), the name cur-

rently in use.

Corbula nasuta Sowerby, 1833 (17 May), is

not to be confused with Corbula nasuta Con-
rad, 1833 (3 Sept.) (p. 38; unpublished pi. 19,

fig. 4 [not "pi. 20, fig. 2," as stated in text]),

from the Middle Eocene Claiborne Formation

of Alabama, for which the name Corbula al-

abamiensis Lea, 1833 (Dec.) (p. 45, pi. 1, fig.

12), is now used (Palmer & Brann, 1965: 74).

Corbula nasuta Conrad was later reported by

Conrad (1 857: 1 61 ,
pi. 1 9, fig. 4) from the Ter-

"Dall (1889b: 18), followed by Aguayo (1943: 38),

maintained that the entire Atlas to d'Orbigny's

monograph on the mollusks of Cuba appeared in

1842, with the French text on the bivalves appear-
ing between 1847 and 1853. Aguayo also thought

that the entire Spanish text might have appeared in

1845; Keen (1971: 1006) dated the Spanish text as
1846. However, there is no evidence that any of the

bivalves were published, in text or plates, and in ei-

ther edition, before 1853, when citations to the

species begin to appear in other works.
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tiary of western Texas, and this Texas mater-

ial was later named conradi by Dall (1898:

842).^

Small specimens of this species commonly
occur in shallow water with marmorata.

These species may most easily be distin-

guished as follows:
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FIG. 8. Corbula otra, holotype; SBMNH 345493; length, 22.8 mm. FIG. 9. C. ovulate, lectotype; BMNH
1967946/1; length, 26.7 mm.
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ribs and very fine commarginal striae. Poste-

rior slope with much less conspicuous ribs.

Ventral and dorsal margins with marginal ribs

in some specimens, such as in the holotype.

Periostracum light tan. Exterior color white

on anterior and posterior ends and ventrally,

purple to pink medially; beaks white. Interior

white to purple. Hinge plate heavy; right valve

with large tooth; left valve with chondrophore

not very extended and a small tooth. Posterior

end of palliai line with short posterior extension

(Fig. 41 ). Length to 26.1 mm (Bahía Chamela,
Jalisco, México; Skoglund Collection).

Distribution

Isla Carmen, Baja California Sur (26.0°N)

(CAS 121884), and Guaymas, Sonora
(27.9°N) (UCMP E.8425, CAS 121883), Méx-
ico, to La Libertad, Guayas Province, Ecuador
(2.2°S) (SBMNH 109827). A lot in the USNM
21479 labeled as "Monterey, California," is un-

doubtedly a labeling error. A few valves num-
bered with a locality in the Islas Galápagos,

Ecuador, now isolated as CAS 121890, are

thought to represent numbering errors on a

few shells that had been a large lot from Cor-

into, Nicaragua. Recorded depths of live col-

lected material are from the intertidal zone to

55 m (mean, 17.9 m; n = 31), on mud or sand.

I have seen 107 lots.

Etymology

The species name is the Spanish word for

"other."

Discussion

This new species is closest to ovulata,

and their distributions overtap from Costa
Rica to Ecuador. Corbula ovulata is more
elongate, even as a juvenile, more produced
posteriorly, and it is always white in color. The
radial rib between the central and posterior

slope is more pronounced, and the commar-
ginal sculpture is denser and more evenly dis-

tributed.

Corbula (Carycorbula) ovulata

G. B. Sowerby I, 1833
Figures 9, 42

Corbula ovulata, G. B. Sowerby I, 1833
G. B. Sowerby I, 1833: 35-36; Hanley,

1843; 47 [in part; not the fig.]; Reeve,

1 843; pi. 1 , fig. 7 [in part]; d'Orbigny, 1 845;

571-572; . Adams, 1852a; 522-523
[1852b; 298-299] [in part]; Carpenter,

1857a; 183, 228, 244, 280, 300; 1857b;

23 [in part]; 1864a; 368 [1872 reprint;

204]; 1864b; 537, 668 [1872 reprint; 23,

154]; Tryon, 1869; 65; Lamy, 1941;

127-128 [in part]; Hertlein & Strong,

1950; 241 [Aloidis (Caryocorbula)] [in

part; not the fig.]; Hertlein & Strong, 1 955;

206; Keen, 1958; 209 [Corbula {Cary-

ocorbula)] [in part; not the fig.]; Olsson,

1961; 428-429, 548; pi. 75, fig. 2-2b

[Caryocorbula (Caryocorbula)] [in part;

not fig. 2c]; Keen, 1 971 ; 265-266, fig. 680
[Corbula (Caryocorbula)] [in part; not

lower right fig.]

Type Material & Locality

BMNH 1967946/1, lectotype here desig-

nated, open pair, the largest specimen, that

figured by Reeve (1843); length, 26.7 mm;
height, 15.1 mm; width, 12.1 mm (Fig. 9).

BMNH 1967946/2-3, paralectotypes, two

other pairs; closed pair, length, 24.3 mm;
open pair, length, 24.1 mm. "Caraccas" [Bahía

de Caráques], Manabí Province, Ecuador
(0.6°S). A collective depth of 7-1 7 fms. [1 3-31

m] was given for ail the original material.

Five localities were originally mentioned.

The two northernmost -Mazatlán, Sinaloa,

México, and "Real Llejos" [
= Rio Realejos;

Corinto], Chinendega Province, Nicaragua

-

specifically refer to the species ["beautiful pink

color"] here described as Corbula otra and are

not represented by material in the BMNH col-

lection, nor is material present from the Golfo

de Montijo, Veraguas Province, Panamá, or

from the other cited Ecuadorian locality

-

"Xipixapi" [Jipijapa; Puerto de Cayo], Manabí
Province. Without examining type material,

Hertlein & Strong (1950; 241) "designated"

the latter as the type locality, but this is now
superceded by the locality of the lectotype

designated here (ICZN Code, 1999; Art.

76.2).

Description

Ovate-elongate, heavy; right valve slightly

larger than left; equilateral to longer posteri-

orly (40-50% from anterior end); anterior end

rounded; posterior end produced, extended

by a spout in large specimens. Posterior slope

set off from central slope by a very low ridge
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that disappears ventrally. Escutcheon well de-

fined by a ridge.

Beaks snnooth; most of surface with closely

spaced, moderate commarginal ribs and very

fine commarginal striae. Ventral margin with

marginal ribs in some material. Escutcheon

smooth.

Periostracum tan. Exterior white; interior

with brown patches and brown marginal color

in large specimens. Hinge plate heavy; right

valve with a large tooth; left valve with a

broad, not very projecting chondrophore and

a small tooth. Posterior end of palliai line with

posterior extension (Fig. 42). Length to 29.2

mm (Skoglund Collection; Playas, Guayas
Province, Ecuador).

Distribution

Bahía Juanilla, Guanacaste Province,

Costa Rica (10.9°N) (LACM 72-13.30), to

Cabo Blanco, Piura Province, Perú (4.3°S)

(CAS 121777), from the intertidal zone to 55
m (mean, 8.2 m; n = 13), on sand bottoms. I

have seen 58 lots, including the types.

Reported on the Pleistocene third terrace

on the Peninsula de Santa Elena (Hoffstetter,

1 948: 81 ) and, with question, as a subfossil at

Laguna de Salinas (Hoffstetter, 1952: 44),

both in Guayas Province, Ecuador. Also re-

ported in the early Pliocene Jama Formation

at Puerto Jama, Manabi Province, Ecuador
(Pilsbry & Olsson, 1941: 11, 75), in the

Pliocene at Rio la Vaca and Rio Blanca,

Burica Peninsula, Puntarenas Province,

Costa Rica (Olsson, 1942: 171, 172), and in

the Miocene Tumbes Formation at Zorritos,

Tumbes Province, Perú (Olsson, 1932: 140).

Discussion

See under otra.

Corbula (Caryocorbula) porcella Dal I, 1916
Figures 10, 43

Corbula porcella Dal 1 , 1 9 1

6

Dall, 1916a: 41 [nomen nudum]; Dall,

1916b: 415-416; Oldroyd, 1925: 204;

Grant & Gale, 1931: 422 [Corbula {Len-

tidium)]; Lamy, 1941: 242 [as C. "porcel-

//o"]; Hertlein & Strong, 1950: 242, 252, pi.

2, figs. 13, 15 [Aloidis (Caryocorbula)];

Keen, 1958: 210-211, fig. 531 [Corbula

(Caryocorbula)]; Olsson, 1961: 430, 549,

pi. 76, fig. 8 [Caryocorbula (Caryocor-

bula)]; Keen, 1971: 265-266, fig. 681

[Corbula (Caryocorbula)]; Coan et al.,

2000: 478, pi. 102 [Caryocorbula]

Corbula fragilisHmós, auctt., non Hinds, 1843
Dickerson, 1922: 563; Grant & Gale,

1931: 422 [Corbula (Lentidium)]

Type Material & Locality

USNM 97039, lectotype here designated,

open pair; length, 7.9 mm; height, 5.2 mm;
width, 4.9 mm (Fig. 10). USNM 880652, para-

lectotypes, 1 closed pair, 6 right valves, 8 left

valves, and assorted fragments. USFC Stn.

2838, off the east side of Isla Cedros, Baja

California, México (28.2°N, 115.2°W), 44fms.

[99 m], green mud; May 5, 1888.

Description

Shell ovate-subquadrate, of moderate
thickness for size; right valve slightly more in-

flated than left; beaks closer to anterior end
(32-34% from anterior end). Anterior end
rounded. Posterior end almost vertically trun-

cate. Posterior slope separated from central

slope by a fairly strong radial ridge. Es-

cutcheon sharply defined by a ridge.

Beaks smooth. Central slope with moder-

ate, irregular commarginal ribs, lamellar on

posterior slope; posterior end also with radial

rows of pustules in many specimens.

Color white exteriorly and interiorly. Hinge

plate broad; right valve with a narrow tooth;

left valve a narrow, non-projecting chon-

drophore and a small tooth (Fig. 43). Length

to 10.2 mm (MCZ 260684; S of Laguna San
Ignacio, Baja California Sur).

Distribution & Habitat

Esteros Bay, San Luis Obispo County, Cal-

ifornia (35.4°N) (USNM 207636), to Punta

Magdalena, Baja California Sur, México

(24.6°N) (LACM 71-13.5), in 27 to 210 m
(mean, 80.3 m; n = 55), on mud and sand. I

have seen 68 lots, including the types.

The record of porcella from Bahía Bal-

lena, Puntarenas Province, Costa Rica, by

Hertlein & Strong (1950: 242) was based on
specimens of C. nasuta (CAS 121941).

Also recorded in the late Pleistocene Miller-

ton Formation at Tómales Bay, Marin County,

California (Dickerson, 1922: 563, as "C. frag-

///s"-CAS Loc. 561; Valentine, 1961: 390, as

"C. frap/V/s"; R. G. Johnson, 1962: 115-120; J.
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FIG. 10. Corbula porcella. lectotype; USNM 97039; length, 7.9 mm. FIG. 11. C, esmeralda. FIG. 11a. Lecto-

type; ANSP 218903; length, 20.6 mm. FIG. 11b. Paralectotype; ANSP 403198; length, 21.9 mm.
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E. Johnson, 1987: 116, as both porcella

and "C fragiüä'). The record of this species in

the Pleistocene at Bahía Magdalena, Baja

California Sur, México (Loe. 754; Jordan,

1936: 111), was based instead on specimens

of C. nasuta.

Discussion

Corbula procella may be distinguished from

C. luteola, which is sympatric but in shallower

water, in that the latter is more elongate and

longer anteriorly, is frequently colored, has

finer sculpture, is less inflated, has a less pro-

nounced rib separating the central slope from

the posterior slope, and has a less sharply de-

fined escutcheon.

Hertlein & Strong (1950), followed by Soot-

Ryen(1957:11),^Keen(1958, 1971), and Ols-

son (1961), suggested a relationship of

porcella to the Panamic C. obesa Hinds,

1843. However, obesa is very distinct, at-

taining a larger size, being very inflated, hav-

ing a proportionately more inflated right valve,

having radial ribs on its umbones, in lacking

an escutcheon, in being colored interiorly, and
in having a heavier periostracum.

Specimens of the highly variable C. nasuta

account for Panamic records of porcella.

They differ as follows:

nasuta

more pointed poster-

oventral corner, often

set off by a shallow

radial sulcus just

anterior to it

radial ridge fairly sharp

all the way to ventral

nnargin

tinted yellow to brown
escutcheon indistinct

sometime with a poste-

rior spout

porcella

even, truncate poste-

rior end

radial ridge becoming
indistinct near ventral

margin

white

eschtcheon defined by

a ridge

never with a posterior

spout

Subgenus (Hexacorbula) Olsson, 1932

Hexacorbula 0\ssor\, 1932: 140
Type species (original designation): Corbula

hexacyma Brown & Pilsbry, 1913, =

gatunensis Toula, 1909 (references in

^Oddly Soot-Ryen (1957) made C. obesa Hinds,
1843, a junior synonym of porcella Dall, 1916b,
in reporting the latter from Panamá. His specimen
was probably one of the variable C. nasuta.

Discussion below). Middle Miocene,

Panamá.
Medium-sized, heavy, ovate to ovate-elon-

gate, subequivalve, subequilateral; sculpture

of strong commarginal undulations.

Woodring (1 982: 71 3) and Anderson (1 996:

12) suggested that Hexacorbula is very simi-

lar in sculpture to Bothrocorbula Gabb, 1873a

(p. 274, pi. 10, fig. 3, 3a); its type species, by
monotypy, is Corbula vimlnea Guppy, 1866a

(pp. 293, 295, pi. 18, fig. 11), from the middle

Miocene of Jamaica and the Dominican Re-

public. Bothrocorbula differs from Hexa-
corbula in having a lunular pit.

Corbula (Hexacorbula) esmeralda
(Olsson, 1961)

Figures 11, 44

Caryocorbula (Hexacorbula) esmeralda Ols-

son, 1961

Olsson, 1961: 432-433, 549, pi. 76, fig.

3-3c; Keen, 1971: 266-267, fig. 683
[Corbula (Hexacorbula)]

Type Material & Locality

ANSP 218903, lectotype here desig-

nated, right valve, the specimen shown in

Olsson's fig. 3a, c; length, 20.6 mm; height,

12.4 mm; width, 5.0 mm (Fig. 11a). ANSP
403198, paralectotypes-left valve, shown in

Olsson's fig. 3b, length, 21.9 mm; left valve,

shown in Olsson's fig. 3; length, 20.6 mm
(similar to holotype in size and shape, but

they are not a pair) (Fig. lib); right valve, not

figured in Olsson (1961), length, 20.3 mm.
UMML 30.11326, paralectotypes, 3 right

valves, 9 left valves. Esmeraldas, Esmeraldas
Province, Ecuador (1 .0°N); 20 ft. [5 m]; Axel A.

Olsson, 1958.

Olsson (1961) illustrated an unmatched
pair of valves as the "holotype", necessitating

a lectotype selection.

Description

Shell ovate-elongate, thin in small speci-

mens to very thick in large specimens; sube-

quivalve; longer posteriorly (beaks at 33-39%
from anterior end). Central slope with a broad

radial sulcus. Posterior slope set off from cen-

tral slope by a relatively sharp ridge. Es-

cutcheon set off by a ridge.

Beaks relatively smooth, with fine commar-
ginal ribs and still finer radial rows of pustules.
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Most of surface with broad commarginal un-

dulations and finer commarginal ribs. Poste-

rior slope with only fine commarginal sculp-

ture.

Color white exteriorly and interiorly. Right

valve with a large tooth; left valve with a broad

chondrophore, which is not very projecting,

and a small tooth (Fig. 44). Length to 22.5 mm
(2.5 km S of river at Esmeraldas; Skoglund
Collection).

Distribution

Esmeraldas, Esmeraldas Province (1.0°N)

(type locality), to Chone, Bahía de Caráquez,

Manabí Province (0.6°S) (USNM 709895),

Ecuador, in 5-43 m (mean, 23.8; n = 4); no

bottom types have been recorded. I have
seen only 6 lots, including the types.

Discussion

Corbula esmeralda differs from the middle

Miocene (/-/.) gatunensis Tou\a, 1909 (p.

733, pi. 27, fig. 12), in being more elongate

and in having its posterior end less set off by

a sulcus. In addition to hexacyma Brown &
Pilsbry, 1913 (p. 518, pi. 26, fig. 4), Woodring
(1982: 714) listed C. (Carycorbula) buenavis-

tana F. Hodson, in F Hodson & H. Hodson,

1931 (p. 24, pi. 8, fig. 6, pi. 12, figs. 8-13),

from the Miocene of Venezeula as a synonym
of H. gatunensis.

Corbula (H.) cruziana Olsson, 1 932 (p. 141

,

pi. 3, fig. 5, pi. 4, fig. 9), from the early Mio-

cene of Perú and Panamá is apparently the

oldest member of this subgenus.

Subgenus (Juliacorbula)

Olsson & Harbison, 1953

Juliacorbula Olsson & Harbison, 1953: 148-

149
Type species (original desigation): Corbula

cubaniana d'Orbigny, 1853; = knoxi-

ana . Adams, 1852c; = aequivalvis

Philippi, 1836 (references in Discussion

below). Recent, western Atlantic.

Shell small to medium in size, heavy, sube-

quivalve; beaks just posterior to midline; pos-

terior end truncate; with a strong ridge be-

tween central and posterior slopes and
another outlining the escutcheon. Sculpture of

strong commarginal ribs in both valves.

After saying that their new genus contained

"several" species, Olsson & Harbison (1953)

referred only three to it: the type species,

scutata Gardner, 1944 (reference below), and
the eastern Pacific biradiata; the latter was
perhaps an error for C. bicarinata, which is

very similar if not identical to the type species.

Corbula {Juliacorbula) bicarinata

G. B. Sowerby I, 1833
Figures 12, 13, 45

Corbula bicarinata G. B. Sowerby I, 1833
G. B. Sowerby I, 1833: 35; Hanley, 1843:

46, 6, pi. 12, fig. 31; 1856: 344; Reeve,
1844: pi. 3, fig. 23; d'Orbigny, 1845: 571;

. Adams, 1852a: 521 [1852b: 297];

Carpenter, 1857a: 183, 224, 228, 244,

280, 281, 300; 1857b: 21-22, 547;

1864a: 368 [1872 reprint: 204]; 1864b:

537 [1872 reprint: 23]; Tryon, 1869: 63;

Lamy, 1941: 128-129; Hertlein & Strong,

1950: 238 [Aloidls {Caryocorbula)];

Keen, 1958: 208-209, fig. 523 [Corbula

(Caryocorbula)]; Olsson, 1961: 436, 548,

pi. 75, fig. 6 -6b [Juliacorbula]; Keen,

1971: 266-268, fig. 684 [Corbula {Julia-

corbula)]; Gemmell et al., 1987: 60

Type Material & Locality

BMNH 1966567/1, lectotype here desig-

nated, closed pair, the specimen figured

by Reeve (1844); length, 10.6 mm; height,

8.5 mm; width, 6.6 mm (Fig. 12). BMNH
1966567/2-3, paralectotypes, 2 open
pairs, lengths, 10.9, 10.5 mm. BMNH
1907.12.30.102, paralectotype, open pair,

length 9.6 mm. Four localities in "Columbiae

Occidentalis" [West Colombia] were given by

G. B. Sowerby I -Panamá; "Real Llejos" [=

Rio Realejos; Corinto], Chinendega Province,

Nicaragua; and "Caraccas" [Bahía Cará-

quez], Manabí Province, Ecuador; and Santa

Elena, Guayas Province, Ecuador. Neither of

the two lots in the BMNH collection has a spe-

cific locality, so the type locality is here clar-

ified (ICZN Code, Recommendation 76a) as

being Playa Kobbe, Panamá Province,

Panamá (8.9°N), where the species is com-
mon (Skoglund Collection). A collective depth

for the original material was given as 7-17
fms. [13-31 m], in sandy mud; Hugh Cuming.

Description

Ovate-subquadrate, moderately heavy;

right valve slightly larger than left; posterior
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FIGS. 12, 13. Corbula bicarinata. FIG. 12. Lectotype; BMNH 1966567/1; length, 10.6 mm. FIG. 13. CAS
120689; San Felipe, Baja California, México; length, 11.2 mm.

end longer (beaks at 38-40% from anterior

end). Anterior end rounded; posterior end
abruptly truncate. Posterior slope set off fronn

central slope by a sharp ridge that becomes
somewhat more rounded ventrally. Es-

cutcheon set off by a similarly sharp ridge.

Beaks relatively smooth. Most of surface

with moderate, rounded commarginal ribs,

which continue onto posterior slope, and very

fine radial striae. Escutcheon with fine com-
marginal ribs.

Periostracum light tan. White exteriorly; in-

terior white to yellowish. Hinge plate narrow;

right valve with a large tooth; left valve with a
narrow chondrophore and a very inconspicu-

ous tooth (Figs. 13, 45). Length to 13.0 mm

(Bahía Cholla, Puerto Peñasco, Sonora, Méx-
ico; Skoglund Collection).

Distribution

Head of the Golfo de California at Puerto

Peñasco, Sonora, México (31.4°N) (Skoglund

Collection; UCMP B.6008, E.8416, E.8431;

LACM 60-11.33, 62-22.28, 63-56.38; SBMNH
113654), south to Zorritos, Tumbes Province,

Perú (3.7°S) (UMML 30.11424); Isla Santa

Maria, Islas Galápagos, Ecuador (LACM 32-

2.4); from the intertidal zone on undersides of

rocks to 110 m, in rubble (mean, 12.4 m; n =

61). I have seen 257 lots, including the types.

This species has been reported in the Pleis-
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tocene at Bahía Santa Inez and Isla Carmen
(Hertlein, 1957: 63), and in the Pliocene on

Isla Carmen (Emerson & Hertlein, 1 964: 341 ),

Baja California Sur, México.

Discussion

Carpenter (1 857b: 547) and some other au-

thors have synonymized alba Philippi,

1846, with this species. However, Philippi's

description, together with shapes of the Euro-

pean fossil species with which he compared
it, indicate that C. alba should instead be re-

garded as a synonym of nasuta (see Dis-

cussion under the latter).

Olsson (1961) suggested that C. ira Dali,

1908, described from Panamá, might be a

synonym. Although superficially similar in

shape, C. ira is longer and narrower posteri-

orly, there is no nb defining the escutcheon,

and the commarginal ribs are fewer and much
more prominent.

This species is similar to the western At-

lantic type species of the subgenus, ae-

quivalvis Philippi, 1836 (pp. 227-228, pi. 7,

fig. 4), which has been reported from Florida

to Panamá. Synonyms of aequivalvis in-

clude C. knoxiana . Adams, 1852c (pp.

238-239), and C. cuban/ana d'Orbigny, 1853

(p. 283 [Spanish ed., p. 322], pi. 26, figs.

51 -54). Corbula aequivalvis seems to have
finer commarginal sculpture than bicari-

nata (based on comparison with CAS 130494;

Salinas Papaya, near Ensenada, southwest

coast, Puerto Rico). Corbula aequivalvis was
discussed by Jung (1969: 410-411, pi. 39,

figs. 11-15) and by Anderson (1996: 17-18,

pi. 2, figs. 22-26), who compared it with

closely related fossil taxa, including knoxi-

ana fossilis Pilsbry, 1922 (pp. 427, 435, pi. 46,

fig. 14), from the Miocene of the Dominican
Republic; C. aequivalvis stainforthi Rutsch,

1942 (p. 124-125, pi. 3, figs. 8, 9), from the

Miocene of Trinidad; and scutata Gardner,

1944 (pp. 140-141, pi. 23, figs. 16, 30-32),

from the Plio-Pleistocene of Florida and North

Carolina.

Subgenus {Panamicorbula) Pilsbry, 1932

Panamicorbula PWsbry, 1932: 105

Type species (original designation): Pota-

momya inflata . Adams, 1852a; =

Corbula ventricosa A. Adams & Reeve,

1850 (references below); tropical eastern

Pacific, in mangrove swamps.
Shell large, thin in most material to thick in

largest specimens; subequivalve; beaks just

anterior to midline; left valve with submarginal
marginal ridges; with fine commarginal sculp-

ture; chondrophore broad, conspicuously di-

vided.

. Adams (1852a, b) described his three

synonymous taxa in the genus Potamomya
J. de . Sowerby, 1835 (p. 241). Its type

species, by subsequent designation of Keen
(1969b: 698), is Mya plana J. Sowerby, 1814

(pp. 173-174, pi. 76, fig. 2), from the Eocene
and Oligocène of Europe. Potamomya is now
considered to be a synonym of Erodona Bosc,

1 801 , ex Daudin ms (vol. 2:329-330, pi. 6, fig.

2) (Keen, 1969b: 698). Erodona, placed in its

own family, the Erodonidae, within the My-
oidea, is still living in brackish waters on the

east coasts of Central and South America. It

has a projecting chondrophore in the left valve

similar to that of Mya. Tryon (1869) placed

Potamomya aequalis in Corbula (Azara).

Azara d'Orbigny, 1 842 (p. 1 61 ,
pi. 7), is an ob-

jective synonym of Erodona (Vokes, 1 945: 26;

Keen, 1969b: 698).

Corbula (Panamicorbula) ventricosa

A. Adams & Reeve, 1850
Figures 14-19, 46

Corbula ventricosa A. Adams & Reeve, 1850
A. Adams & Reeve, 1850: 83, pi. 13, fig.

12; Carpenter, 1857a: 284, 300; Tryon,

1869:66
NOT ventricosa A. Adams & Reeve, auctt.

[= colimensis Coan, n. sp.]

Hertlein & Strong, 1950: 242-243, 251,

pi. 2, figs. 3, 4; Keen, 1958: 210, 211, fig.

532; Olsson, 1961: 428, 549, pi. 76, fig.

9; Keen, 1971: 266-267, fig. 682
Potamomya aequalis . Adams, 1852

. . Adams, 1852a: 519-520, 547-548
[1852b: 295-296, 323-324]; Carpenter,

1857a: 280, 300; 1864a: 363 [1872

reprint: 204]; Tryon, 1869: 67 [Corbula

(Azara)]; Turner, 1956: 28, 128, pi. 19,

figs. 5, 6 [Potamomya]; Keen, 1958: 210-

211 , fig. 533 [Corbula (Panamicorbula)]

Potamomya inflata C. B. Adams, 1852

. Adams, 1852a: 520, 548 [1852b:

296, 324]; Carpenter, 1857a: 280, 300;

1864a: 363 [1872 reprint: 204] [as a ju-

nior synonym of P. aequalis]; Tryon,

1869: 67 [as a junior synonym of ae-

qualis]; Pilsbry, 1932: 105 [Corbula

(Panamicorbula)]; Vokes, 1945: 9, 11-

1 2, pi. 2, figs. 1 -4; Turner, 1 956: 56, 1 26,

pi. 17, figs. 12, 13 [Potamomya]; Keen,
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FIGS. 14, 15. Corbula ventricosa. FIG. 14. Lectotype of C. ventricosa; BMNH 1967980/1; length, 22.0 mm.
FIG. 15. Holotype of Potamomya aequalis; MCZ 186325; length, 19.4 mm.

1958: 210-211, fig. 535 [Corbula {Pana-
micorbula);]; Olsson, 1961: 434-435,
549, pi. 76, fig. 1-1c [Panamicorbula];

Keen, 1971: 268-269, fig. 689 [Corbula

(Panamicorbula)]

Potamomya trigonalisC. B. Adams, 1852
. Adams, 1852a: 520, 548 [1852b:

296, 324]; Carpenter, 1857a: 280, 300;

1864b: 363 [1872 reprint: 204] [as proba-

ble synonym of P. aequalis]; Tryon, 1869:

67 [as probable synonym of Corbula ae-
qualis]; Turner, 1956: 93, 128 [Pota-

momya; as "triagonalis^'], pi. 18, figs. 3, 4;

Hoffstetter, 1952: 44, fig. 10 [Pana-
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FIGS. 16, 17. Corbula ventricosa. FIG. 16. Lectotype of Potamomya inflata: MCZ 186315; length, 17.2 mm.
FIG. 17. Lectotype of P. trigonalis; MCZ 186314; length, 23.8 mm.

micorbula]: Keen, 1958: 210-211, fig.

536 [Corbula (Panamicorbula)]

Corbula macdonaldi Dal I, 1912
Dall, 1912: 3; Dall, 1925: 15, pi. 17, figs.

1, 3 [catalogue nunnber misquoted as

214358]; Olsson, 1961: 435 [as a syn-

onynn of P. inflata]

Panamicorbula cylindrica Morrison, 1946

Morrison, 1946: 47, pi. 1, figs. 15, 17;

Keen, 1958: 210-211, fig. 534 [Corbula
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FIGS. 18, 19. Corbula ventricosa. FIG. 18. Lectotype of Corbula macdonaldi; USNM 214353; length, 20.7
mm. FIG. 19. Holotype of Panamicorbula cylindrica; USNM 542186; length, 13.3 mm. FIG. 20. Corbula
amurensis; CAS 089104; Martinez, Contra Costa County, California; length, 16.4 mm.
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{Panamicorbula)]; Olsson, 1961: 435,

549, pi. 76, fig. 2, 2a [Panamicorbula]:

Keen, 1971: 267-268, fig. 688 [Corbula

{Panamicorbula)]

?Corbula ustulata Reeve, auctt., non Reeve,

1844
Menke, 1847: 191; Carpenter, 1857a:

236; 1857b: 539
[non Reeve, 1844 -reference in Discussion

of next species]

Type Materials & Localities

Corbula ventricosa- BMNH 1967980/1,

lectotype here designated, pair, the larger of

two specimens, probably that figured by A.

Adams & Reeve (1850); length, 22.0 mm;
height, 16.8 mm; width, 13.6 mm (Fig. 14).

BMNH 1967980/2, paralectotype, pair;

length, 1 6.0 mm. "China Sea," but type local-

ity here clarified as the mangrove swamp at

Paitilla, near Panamá City, Panamá Province,

Panamá (9.0°N), where this species is known
to occur (ANSP 155409).

Potamomya aequalls~MCZ 186325, holo-

type, pair; length, 19.4 mm; height, 16.5 mm;
width, 10.2 mm (Fig. 15). Mangrove thicket,

2.5 miles [6.5 km] E of Panamá City, Panamá
Province, Panamá (9.0°N); soft mud; .
Adams;, 27 Nov. 1850-2 Jan. 1851.

Potamomya inflata-MCZ 186315, lecto-

type (Turner, 1956: 126), pair; length, 17.2

mm; height, 13.8 mm; width, 12.4 mm (Fig.

16). MCZ 186316, paralectotypes, 2 pairs

Same locality as P. aequalis.

Potamomya trIgonalls-MCZ 186314, lecto-

type (Turner, 1956: 128), pair; length, 23.8

mm; height, 19.8 mm; width, 13.6 mm (Fig.

17). There are no paralectotypes in the MCZ.
Same locality as P. aequalis.

Corbula macdonaldl-USNM 214353, lec-

totype here designated, the specimen fig-

ured by Dall (1925), left valve; length, 20.5

mm; height, 16.5 mm; width, 5.7 mm (Fig. 18).

USNM 517479, paralectotype, right valve;

length, 22.7 mm; and pair; length, 18.6 mm.
"Loc. 5848; Pleistocene muck beds at Colon,"

but label says "Miraflores Locks," and Olsson

(1961: 435) says "near Panama City,"

Panamá Province, Panamá (9.0°N).

Panamicorbula ///- USNM 542186,
holotype, pair; length, 13.3 mm; height, 9.3

mm; width, 6.3 mm (Fig. 19). USNM 542187,

paratypes: pair, length, 12.5 mm; right valve,

length, 20.6 mm; broken right valve, length,

approximately 21.2 mm; left valve, length,

19.3 mm. Rio Marina mangrove swamp. Isla

San José, Archipiélago de las Perlas, Panamá
(8.3°N); J. R E. Morrison, 19 February 1944.

Description

Shell variable in shape, from ovate to trigo-

nal, from thin- to thick-shelled; right valve

slightly larger than left. Posterior end slightly

longer (beaks 46% from anterior end). Ante-

rior end rounded; posterior end obliquely sub-

truncate. Posterior slope set off from central

slope by a low ridge, more pronounced in

some specimens than in others. Escutcheon
present in most specimens, set off by a slight

ridge and a change in sculpture.

Anterior and posterior slopes of juvenile

portion of unworn specimens with fine, regu-

lar commarginal ribs. Central and posterior

slopes of larger specimens with fine, irregular

commarginal sculpture and fine radial striae.

Periostracum brown to greenish, generally

eroded away. White exteriorly and interiorly.

Right valve with a large, triangular tooth and
elongate submarginal ridges resembling lat-

eral teeth situated well away from cardinal

tooth; left valve with a large, projecting, di-

vided chondrophore, having a moderate tooth

on its posterior end; anteroventral hinge mar-

gin swollen into a small tooth medially. Palliai

sinus absent (Fig. 46). Length to 35.0 mm
(USNM 61 2203; Indian kitchen midden at Val-

divia, Guayas Province, Ecuador).

Distribution

Medaño Blanco, N of Topolobampo,
Sinaloa, México (25.7°N) (Skoglund Collec-

tion), to Puerto Pizarro, Tumbes Province,

Perú (3.5°S) (SBMNH 127876; UMML
30.11329, 11338). All living material has been
collected from intertidal mudflats, generally in

mangrove swamps. I have seen 78 lots, in-

cluding the types of the various synonyms.
Parker's (1964: 162) west Mexican offshore

records of ventricosa were based on spec-

imens of C. ira (MCZ 260660, 260668), C. na-

suta (MCZ 253667), and C. porcella (MCZ
260013, 260679, 260684).

This species was recorded as a subfossil at

Laguna de Salinas, Guayas Province, Ecua-

dor (Hoffstetter, 1952: 44, fig. 10, as 'Tana-

micorbula trigonalis").

Anderson (1996: 18-19, pi. 3, figs. 1-10)

described (P.) canae from the upper Mio-

cene Cercado Formation of the Dominican

Republic. It is more rostrate and acuminate

than the Recent species. She also discussed
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one other possible new species from the

same formation.

Discussion

Carpenter (1857a: 284, 300) first sug-

gested that Corbula ventricosa came from the

eastern Pacific. Hertlein & Strong (1950) also

discussed the likelihood that the type material

of ventricosa actually came from the

Panamic Province, rather than the "China

Sea," as originally indicated.'' This lot did in-

deed come from the eastern Pacific, but it is

not the species Hertlein & Strong thought.

Given the fact that . Adams described

three synonymous taxa from a single station,

subsequent workers might have exercised

more caution in proposing additional names
without a better understanding of the variabil-

ity of this species of Corbula {Panamicorbula).

Although material of this species remains un-

common in most collections, because few

workers have collected in mangrove swamps,
abundant specimens from single stations

at the Instituto Nacional de Biodiversidad

(INBio) in Costa Rica clearly demonstrate that

only a single taxon is present. The largest

specimens tend to become trigonal. Speci-

mens in which the ventral margin turns medi-

ally at a smaller size become inflated and
more cylindrical.

Subgenus {Potamocorbula) Habe, 1955

Potamocorbula Habe, 1 955: 272
Type species (original designation): Corbula

amurensis Schrenck, 1861. Recent,

northwestern Pacific.

Small sized, thin, subequivalve, smooth.

Left valve with a more prominent radial ridge

than the right valve. Left valve with a project-

ing chondrophore.

Corbula (Potamocorbula) amurensis
Schrenck, 1861

Figures 20, 47

Corbula amurensis Schrenck, 1861

Schrenck, 1861: columns 412-413;
Schrenck, 1867: 584-586, pi. 25, figs.

''Although the Samarang did not stop in the eastern
Pacific, the earlier Su/prtur expedition, on which Ed-
ward Belcher also served, did so and was probably
the source of the eastern Pacific material mixed into

the Samarang collection. This confusion is dis-

cussed by Carpenter (1857a: 224; 1864b: 534) and
Hertlein & Strong (1950: 241).

5-8; Lamy, 1941: 247-248 [as Corbula
(Erodona)]; Oyama, 1980: 116, pi. 55,

figs. 6, 8, 10, 13 [as Potamocorbula];

Scarlato, 1981: 392-393, pi. figs.

415-417, text fig. 14; Zhuang & Cai,

1983: 65, fig. 12; Coan et al., 2000:

479-480, pi. 102.

Corbula amplexaA. Adams, 1862
A.Adams, 1862:223-224

Corbula frequens Yokoyama, 1 922
Yokoyama, 1922: 123, pi. 6, figs. 16, 17

Corbula pustulosa Yokoyama, 1 922 [non Car-

penter, 1857]

Yokoyama, 1922: 123-124, pi. 6, fig. 18

[non Carpenter, 1857b: 22-23]
Corbula sematensis Yokoyama, 1922

Yokoyama, 1922: 124-125, pi. 6, fig. 19

[not fig. 20, which is a Poromya (Oyama,
1980: 120)]

Corbula vladivostokensis Baiisch, 1929
Bartsch, 1929: 133, pi. 2, figs. 1-7

Corbula amurensis takatuayamaensis Ando,
1965
Ando, 1965:209, fig. 28

Type Materials & Localities

Under study in a separate project by an-

other worker.

Description

Ovate, thin; right valve decidedly larger

than left valve; beaks anterior to midline (ap-

proximately 41% from anterior end); anterior

end sharply rounded; posterior end sharply

rounded. Posterior end not set off from central

slope in right valve, but set off by an angle in

left valve. Escutcheon not evident.

Beaks smooth; rest of surface with low, ir-

regular commarginal ribs. Periostracum tan.

Shell white exteriorly and interiorly (Fig. 20).

Hinge plate narrow; right valve with a nar-

row tooth, attached to shell wall below hinge-

line; left valve with a long, projecting chon-

drophore that is conspicuously divided, and
with a very small tooth on its posterior end;

anteroventral hinge margin swollen into a low

tooth medially. Palliai line with a small sinus

(Fig. 47). Length to 19.7 mm (CAS 121534;

Carquinez Strait, San Francisco Bay, Contra

Costa County, California).

Distribution

This introduced species is thus far found

only in San Francisco Bay, California, its ecol-
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there discussed by Carlton et al. (1990),

Nichols et al. (1990), and Duda (1994). It oc-

curs from the intertidal zone to 8 m, on mud,

sand or clay.

Discussion

Another worker in a separate project is at-

tempting to understand the taxonomy of the

Asian species attributed to this subgenus.

Corbula laevis Hinds, 1843 (p. 59), and C. us-

tulata Reeve, 1844 (pi. 4, fig. 25), are earlier

names for members of this species complex.

Resolution of this group will require access

not only to the type material of the nominal

species but also suites of specimens from

several Asian localities to fully understand

variability and distributions. Material of the

San Francisco Bay import shows significant

variability in shape and thickness. For exam-
ple, CAS 121 534 contains specimens that are

ovate, subtrigonal, and ovate-elongate.

A comparison between (Potamocorbula)

amurensis and {Panamicorbula) ventri-

cosa is instructive because they both inhabit

brackish waters:

amurensis

inequivalve

ovate, ovate-elongate,

to subtrigonal

smooth, with fine

posterior radiais

in right valve

length to 20 mm
has a small palliai sinus

division between central

and posterior slopes

evident only in left

valve

no lateral ridges on

hinge

tooth in right valve

seated deeply under

hinge plate

chondrophore very

projecting

ventricosa

subequivalve

subquadrate

stronger commarginal

sculpture

length to 35 mm
palliai sinus not evident

division between central

and posterior slopes

in both valves

lateral ridges in nght

valve

tooth less deeply seated

less projecting

Subgenus {Tenuicorbula) Olsson, 1932

Tenulcorbula 0\sson, 1932: 141

Type species (original designation): Corbula

tenuis G. B. Sowerby I, 1833 (reference

below). Recent, eastern Pacific.

Thin, subequivalve, longer posteriorly. With

a strong keel separating posterior and central

slopes and another keel defining a lunule.

Posterior end truncate. Sculpture of fine,

raised commarginal ribs, strongest on poste-

rior slope.

Corbula ( Tenuicorbula) tenuis

G. B. Sowerby I, 1833
Figs. 21,22, 48

Corbula tenuis G. B. Sowerby I, 1833
G. B. Sowerby I, 1833: 36; Hanley, 1843:

47; Reeve, 1843: pi. 2, fig. 13; .
Adams, 1852a: 523-524 [1852b: 299-

300]; Carpenter, 1857a: 183, 228, 244,

280, 300; 1864a: 363 [1872 reprint: 204];

1864b: 537 [1872 reprint: 23]; Tryon,

1869: 66; Lamy, 1941: 143-144; Vokes,

1945: 9, 14-15, pi. 2, figs. 10, 11; Keen,

1958: 211, fig. 538 [Corbula (Tenui-

corbula)]; Olsson, 1961: 433-434, 550,

pi. 77, fig. 3, 3a [Tenuicorbula]; Keen,

1971: 268-270, fig. 691 [Corbula (Tenui-

corbula)]

Corbula glyptaU, 1930

Li, 1930: 264, pi. 5, fig. 38, 38a; Pilsbry,

1931 : 431 [as a synonym of tenuis]

Type Materials & Localities

Corbula tenuis-BMNH 1966563, holotype,

pair; length, 22.8 mm; height, 12.1 mm; width,

10.2 mm (Fig. 21). Bay of [Golfo de] Montijo,

Veraguas Province, Panamá (7.7°N); 12 fms.

[22 m]; Hugh Cuming.

Corbula g/yptà-AMNH 268094 [formerly

Columbia University 22098], holotype, pair;

length, 23.9 mm; height, 13.4 mm; width, 10.6

mm (Fig. 22). Mouth of Rio Grande near La

Boca, Panamá Province, Panamá (8.9°N);

10-40 ft. [3-12 m]; D. F. MacDonald, 1907.

As "Miocene," but actually Recent (Pilsbry,

1931:428,431).

Description

Shell elongate-subquadrate, thin, sube-

quivalve; longer posteriorly (beaks at 40%
from anterior end). Posterior end slightly ta-

pered ventrally, truncate, sharply turned dor-

sally. Posterior slope set off from central slope

by a carina. Escutcheon well defined by a

sharp angle.

Beaks, central and posterior slopes with

fine, dense commarginal ribs, strongest on

posterior slope. Escutcheon much smoother.

Periostracum tan; white exteriorly and inte-

riorly.

Right valve with a long, narrow tooth. Left

valve with a projecting chondrophore; tooth
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FIGS. 21, 22. Corbula tenuis. FIG. 21. Holotype of C. tenu/s; BMNH 1966563; length, 22.8 mm. FIG. 22.
Holotype of C. fif/ypfa; AMNH 268094; length, 23.9 mm.

not evident (Fig. 48). Length to 24.5 mnn (Ve-

nado Beach, Pananná Province, Panamá;
Skoglund Collection).

Distribution

Southeastern coast of Isla Tiburón, Sonora,
México (28.9°N) (MCZ 319592), to Zorritos,

Tumbes Province, Perú (3.7°S) (UMML
30.11308, 11358, 11359, 11395, 11396,

11397, 11401), from the intertidal zone to 73
m (mean 12.9 m; n = 8), on mud or sand. I

have seen 30 lots, including the types.

Although Olsson (1932) mentioned a spec-

imen from an old collection at Cornell Univer-

sity labeled as having come from Mazatlán,
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Sinaloa, México, no specimens from north of

Panamá have been collected in recent years

other than the single specimen from the cen-

tral Golfo de California in the MCZ cited here

as the northern record (MCZ 31 9592). ^ An-

other specimen in the MCZ (319593) from an

old collection is labeled has having come from

"Margarita Bay, California," but there is no

such place in California or Baja California,

and this specimen may instead have come
from Panamá. The record by DuShane (1962:

44) of tenuis from Puertecitos, Baja Cali-

fornia, México, cannot be verified, because
the specimen has not been located in the

AMNH (J. Cordero, e-mail, 1 7 January 2001 ),

the present location of the bulk of the

DuShane collection.

This species has also been recorded on the

Pleistocene third terrace. Peninsula de Santa

Elena, Guayas Province, Ecuador (Hoffstet-

ter, 1948:81).

Discussion

Corbula tenuis lupina Olsson (1932: 143,

pi. 14, figs. 7, 10), described from the Mio-

cene Tumbes Formation at Quebrada Tucillal,

Zorhtos, Tumbes Province, Perú, was said to

differ in being heavier, more narrowly elon-

gate, and more coarsely sculptured. Jung

(1965: 477, 620, pi. 62, figs. 8, 9) subse-

quently reported this subspecies from upper

middle Miocene beds on the Paraguaná
Peninsula of Venezuela, and he described the

similar Tenuicorbula melajoensis \rorr\ the late

Miocene of Trinidad (Jung, 1 969: 413-414, pi.

40, figs. 7-9); it was said to differ in having

heavier sculpture. These fossil taxa merit

comparison with C. acutirostra Spieker, 1 922

(pp. 176-177, pi. 10, figs. 18, 19), described

from the late fvliocene Zorhtos Formation of

Perú.

Subgenus {Varicorbula) Grant & Gale, 1931

Varicorbula Grant & Gale, 1931: 420, foot-

note 1

®The voucher collection in the MCZ from Parker's

(1964) study of the benthic fauna of the west Mexi-
can coast was incomplete, and the labels with the

remaining specimens do not always correspond to

the publication. For example, the single specimen
that now constitutes the northern record of this

species was not cited in the report, and the only

other extant Parker voucher lot labeled tenuis

(his station 1) contained a mixture of nasuta
(MCZ 253549) and biradiata (MCZ 320412).

Type species (original designation): Tellina

g/bba Olivi, 1792: 101. Recent, Mediter-

ranean.

Shell of medium size, very inequivalve, with

hght valve larger, higher, more inflated and
more rostrate. Right valve with pronounced
commarginal sculpture; left valve with sub-

dued commarginal sculpture and often with

sparse radial ribs.

Corbula (Varicorbula) grovesi
Coan, new species

Figures 23, 49

Type Materials & Locality

LACM 2891, holotype, pair; length, 11.0

mm; height, 10.1 mm; width, 6.7 mm (Figs.

23, 50). LACM 2892, paratype, pair; length,

11.0 mm; height, 9.0 mm; width, 6.0 mm. Sal

Si Puedes Basin, S end of Isla San Lorenzo,

Baja California Sur, México (28.7°N,

113.0°W), in 732 m (LACM 67-135).

Description

Trigonal-ovate; right valve much larger than

left; left valve fitting inside right valve, leaving

a wide margin; subequilateral (beaks at 48%
from anterior end). Anterior end rounded; pos-

terior end narrowed, subtruncate, without a
radial rib between the central and posterior

slopes. Escutcheon present, but not defined

by a rib.

Beaks smooth. Right valve with dense,

closely set commarginal ribs. Left valve with

5-6 faint radial ribs; otherwise without sculp-

ture.

Periostracum very thin. White externally; in-

ternally white to yellowish. Hinge plate broad;

hght valve with a prominent tooth; left valve

with a large, vertically projecting chon-

drophore and a prominent, elongate tooth

(Fig. 49). Length to 11.0 mm (holotype and

paratype).

Distribution

Thus far known from only the type lot con-

taining two pairs.

Etymology

This species is named for Lindsey T.

Groves of the Natural History Museum of Los
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FIG. 23. Corbula grovesi, holotype; LACM 2891; length, 11.0 mm.

Angeles County, who has helped with this and
many other projects.

Discussion

A similar western Atlantic Recent species is

C. operculata Philippi, 1848 (p. 13), which oc-

curs from North Carolina to Brazil. Synonyms
of C. operculata include krebsiana C. B.

Adams, 1852c (p. 234), C. disparilis d'Or-

bigny, 1853 (p. 283 [Spanish ed., p. 322], pi.

27, figs. 1-4), and C. philippii E. A. Smith,

1885 (p. 33, pi. 7, fig. 4-4b [not "pi. 8," as
stated in text]). A commensal foraminiferan of

operculata was discussed by Bock &
Moore (1968). Corbula caloosae Dall, 1898

(p. 853), 1900 (pi. 36, fig. 16), from the Plio-

Pleistocene Caloossahatchee Formation of

Florida, merits close comparison with oper-

culata. The two Recent species differ as fol-

lows (based on a comparison with BMSM
15009; W of Cape Romano, Collier County,

Florida; and BMSM 15011; Boca Grande, Lee
County, Florida):

grovesi

rounded posteriorly

fine sculpture in left

valve

operculata

truncate posteriorly

heavier sculpture in left

valve
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periostracum inconspic- periostracum shiny, light

uous, transparent tan

right valve smooth, with nght valve with moderate

fine radial rays commarginal sculpture

and still finer radial

rays

beaks less prominent beaks prominent

Of Recent eastern Pacific species, C.

grovesi\s closest to obesa, differing in liav-

ing a thin, transparent periostracum, being

more inequivalve, in lacking radial ribs on the

beaks, in having a smoother left valve with

faint radial ribs, and in having a proportion-

ately broader hinge plate in the left valve with

larger teeth.

Corbula grovesi differs from the European

type species of the subgenus Varicorbula-C.

gibba-\u being more triangular, less truncate

posteriorly, and white in color.

There are two Pliocene species of Corbula

(Varicorbula) in western North America. Cor-

bula gibbiformis Grant & Gale, 1931 (pp.

420-421, 920, pi. 19, figs. 4-6), was de-

scribed from the early Pliocene upper

Etchegoin Formation (near lower boundary of

San Joaquin Formation) at Southern Califor-

nia Gas Company Well 1 -4 (Sec. 4, T. 28 S.,

R. 23 E.; approximately 35.5°N, 119.5°W),

Kern County, California, at a depth of 3,951 -

3,952 feet. Examination of the holotype of C.

gibbiformis (SDMNH 172, right valve; length,

about 13 mm; height, about 13 mm) demon-
strates that it is very different from C. grovesi,

with heavy sculpture, bulbous, projecting

beaks, and more prominent radial sculpture in

the left valve. This Pliocene species is also re-

ported from the late Pliocene San Joaquin For-

mation, Kettleman Hills, Kings County (Grant

& Gale, 1931; Woodring, 1938: 55-56, pi. 6,

figs. 8, 9; Woodring et al., 1941: opposite p.

78), the Niguel Formation, Orange County

(Vedder, 1960: 326), and the San Diego For-

mation, San Diego County (Hertlein & Grant,

1972: 323-324, pi. 57, figs. 3, 4), California,

and northwestern Baja California (Rowland,

1972:29, as C. "gibbiformis (Sowerby, 1833)"),

and from the middle Pliocene Pico [and/or

Saugus] Formations, Ventura County (Watts,

in Grant & Gale, 1 931 ; Woodring et al., in Win-

terer & Durham, 1962: 304-305), the Santa

"Clara" [Clarita] Valley, "Ventura" [Los Ange-

les] County (Grant & Gale, 1 931 ), and the East

Coyote field, USGS Loc. 13873, Los Angeles

Basin, Los Angeles County (Woodring, 1938;

USNM 496103), California.

Corbula {Varicorbula) grand 0\sson, 1942

(p. 197 [=45], 238 [=86], pi. 15 [=2], figs. 8, 9),

was described from the Pliocene Charco Azul

Formation, Quebrada Peñitas, Burica Penin-

sula, Costa Rica. The type material (PRI

5505, 5506) is now missing (W. Alimón, e-

mail, 11 August 2000). It has a more rostrate

posterior end and heavier sculpture in the

right valve than C. grovesi, and it has no radial

sculpture on the left valve.

The Pliocene species merit further compar-

ison with several other species from New
World Pliocene, Miocene, and Oligocène

strata, including Corbula chowanensis Bailey,

1977 (pp. 129-130), from the Pliocene of

North Carolina, and caloosaeDaW, 1898 (p.

853; 1 900: pi. 36, fig. 1 6), from the Pliocene of

Florida. Corbula bradleyi Nelson, 1870 (p.

200), from the Miocene Tumbes Formation at

Zorhtos, Tumbes Province, Perú, illustrated

and discussed by Spieker (1922: 171-172,

196, pi. 10, figs. 13, 14), was subsequently

tentatively identified from the Pliocene Charco

Azul Formation at Quebrada Melissa, Burica

Peninsula, Panamá (Olsson, 1942: 197-

198). Other taxa include: Corbula chipolana

Gardner, 1928 (p. 229, pi. 34, figs. 13-17);

chipolana Carolina Richards, 1977 (p. 33, pi.

11, figs. 34, 35); C. waltonensis Gardner,

1928 (p. 229, pi. 34, figs. 18-22), and wal-

tonensis rubisiniana Mansfield, 1932 (pp.

156-157, pi. 34, figs. 2-4), from the Miocene

of Florida; C. sanctidominici Maury, 1925 (pp.

98-99, pi. 19, fig. 2), from the upper Miocene

of the Dominican Republic; C. vieta Guppy,

1866b (pp. 580-581, 590, pi. 26, fig. 8), and

C. islatrinitalis Maury, 1925 (p. 101, pi. 19,

figs. 8-10), from the Miocene of Trinidad;

heterogena Dall, 1898, ex Guppy ms (p. 850;

1900: pi. 36, fig. 15), from the Miocene of

Panamá; . carrizalana F. Hodson, in F Hod-

son & H. Hodson, 1931 (p. 23-24, pi. 10, figs.

4, 6-9), from the Miocene of Venezuela; C./ Speiker, 1922 (p. 172, pi. 10, fig. 12),

from the Miocene of Perú, and C. zuliana F.

Hodson, in F Hodson & H. Hodson, 1931 (pp.

22-23, pi. 10, figs. 1-3, 5), from the upper

Oligocène of Venezeula. (For a discussion of

some of these species: Woodring, 1982:

715-717; Anderson, 1996: 20-22). It it likely

that there are fewer species than there are

names.

Corbula (Varicorbula) obesa Hinds, 1843

Figures 24, 25, 50

Corbula obesa Hinds, 1843

Hinds, 1843: 57 [1844 reprint: 230];

Reeve, 1 844: pi. 5, fig. 38 [in part; text but
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FIGS. 24, 25. Corbula obesa. FIG. 24. Neotype of C. obesa; SBMNH 345495; length, 12.7 mm. FIG. 25. Fig-

ure of obesa from Hinds (1845).

not fig., which = nasuta]; Hinds, 1845

68, pi. 20, fig. 12; . Adams, 1852a
522 [1852b: 298]; Carpenter, 1857a: 207
280, 300; 1864a: 368 [1872 reprint: 204]

1864b: 537, 668 [1872 reprint: 23, 154]

Tryon, 1869: 65; Oldroyd, 1925: 202 [in

part]; Lamy, 1941: 133; Keen, 1958: 209,

fig. 529 [Corbula {Caryocorbula)]; Keen,

1966: 268; Keen, 1971: 265-266, fig.

679
Corbula nuciformis G. B. Sowerby I, auctt.,

nonG. B. Sowerby I, 1833
Hertlein & Strong, 1950: 241, 251, pi. 2,

fig. 1; Keen, 1958: 209, fig. 528

Type Materials & Localities

Corbula obesa-SBMNH 345495, neotype
here designated, pair; length, 12.7 mm;
height, 11.0 mm; width, 9.0 mm, with dried

soft parts (Figs. 24, 50). Mazatlán, Sinaloa,

México (23.2°N, 106.4°W); 91-128 m; Don-

ald R. Shasky, October 3, 1961; exSkoglund
Collection. (Other material from this station in

the Skoglund and museum collections has no

type status.) Two localities were originally pro-

vided for this species -San Bias, Nayarit,

México (21.5°N), and Veragua[s] Province,

Panamá (approximately 7.7°N); the collective
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depth distribution originally given was 22-33

fms. [38-60 m], on mud; Edward Belcher. No
material from either station has been located

in the BMNH collection.

Workers have guessed about the identity of

this species. Reeve (1844) illustrated a spec-

imen of nasuta as C. obesa. Hertlein &
Strong (1950), followed by Keen (1958), fig-

ured the present species as C. nuciformis,

which is here regarded as a synonym of C.

nasuta. Keen (1958, 1971) speculated on a

possible relationship between porcella and

obesa, but they are not very similar (see

Discussion under C. porcella). A neotype is

therefore necessary to stabilize nomencla-

ture.

Hinds' description and subsequent figure

(Fig. 25) are in accord with the neotype here

designated, which is about twice as large as

the originally measured specimen. Mazatlán

is approximately 225 km north of San Bias,

but this species occurs still further north.

Description

Shell ovate, very inflated, rotund; right valve

much more inflated than left; equilateral

(beaks at about 50% from anterior end). Pos-

terior end narrow, subtruncate, only slightly

extended by a spout. Posterior slope set off

from central slope by a broadly rounded ridge.

Escutcheon not evident.

Beaks of both valves with commarginal and

radial ribs. Right valve with heavy commar-
ginal sculpture; left valve with much finer com-
marginal sculpture. Periostracum heavy, light

brown. Exterior surface white; interior surface

white, suffused light brown; adductor muscle

scars and palliai line stained brown in some.

Right valve with a large tooth; left valve with a

narrow, non-projecting chondrophore and a

projecting ridge on its posterior end (Fig. 50).

Length to 12.7 mm (neotype).

Distribution

Isla Espíritu Santo, Baja California Sur

(25.5°N) (CAS 121638; LACM 60-6.27;

SBMNH 996; Skoglund Collection), and

Mazatlán, Sinaloa (23.2^^N) (SBMNH 129866,

21358, 21362), México, to near Isla Coiba,

Veraguas Province, Panamá (7.4"N) (Kaiser

Collection); from 14-205 m depth (mean,

100.9 m; n = 33), on mud bottoms. There is a

lot in the CAS labeled as having been col-

lected on Isla Cedros, Baja California

(28.2°N) (CAS 121638), presumably in beach
drift. This locality requires further verification.

I have seen 38 lots.

The record of C. obesa from Santa Catalina

Island, California (Dall, 1921: 53), was based
on specimens of C. nasuta (USNM 199001),

and also these were probably from Isla Santa

Catalina in the southern Golfo de California, a

labeling error that has resulted in other mis-

taken Californian records of Panamic taxa.

Discussion

Corbula grant! Olsson, 1942, from the

Pliocene of Costa Rica, may be a synonym of

C. obesa (reference in Discussion of

grovesi). Olsson's material was admittedly

worn, and the radial sculpture on the beaks

may not have been visible. Short of rediscov-

ery of the now-missing type material, topo-

typic specimes would be required to make a
convincing case.

This species has some resemblance to

patagónica d'Orbigny, 1845 (p. 570; 1847: pi.

82, figs. 18-22), which occurs from Brazil to

Argentina. Corbula patagónica attains a

larger size, has a narrower, more produced

posterior end, and has less bulbous beaks

that lack the prominent radial sculpture pres-

ent on those of obesa. Corbula patagó-

nica also has sparse radial ribs on its right

valve.

Corbula, S.I.

I am hesitant to place any of the following

species in named subgenera. Much more

work must be done to demonstrate true lin-

eages within this family.

Corbula biradiata G. B. Sowerby I, 1833

Fig. 26-31,51

Corbula biradiata G. B. Sowerby I, 1833

G. B. Sowerby I, 1833; 35; Hanley, 1843:

47, 4, pi. 10, fig. 51; 1856; 344; Reeve,

1843: pi. 1, fig. 3; d'Orbigny, 1845: 571;

. Adams, 1852a: 521-522 [1852b:

297-298]; Carpenter, 1857a: 183, 244,

280, 300; 1857b: 22; 1864a: 368, 369

[1872 reprint: 204, 205]; 1864b: 534, 537

553, 637 [1872 reprint: 20, 23, 39, 123]

Tryon, 1869: 63; Lamy, 1941: 134

Hertlein & Strong, 1950: 238 [Aloidis

{Caryocorbula)]; Keen, 1958: 208-209,
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FIGS. 26-28. Corbula biradiata. FIG. 26. Lectotype of C. biradiata; BMNH 1966564/1 ; length, 16.2 mm. FIG
27. Holotype of rubra; MCZ 186313; length, 12.5 mm. FIG. 28. Holotype of ecuabula; ANSP 14486-
length, 16.3 mm.



FIGS. 29-31. Corbula biradiata. FIG. 29. Holotype of Juliacorbula e/enens/s; ANSP 218913; length, 17.0

mm. FIG. 30. Paratypes of J. elenensis; UMML 30.11384; lengths, 11.5 mm, 9.4 mm. FIG. 31. LACM 34-

318.2; Isla La Plata, Manabi Province, Ecuador; 13-18 m; length, 12.3 mm.

fig. 524 [poor redrawing of Reeve's fig-

ure] [Corbula (Caryocorbula)]; Olsson,

1961: 437, 548, pi. 75, figs. 6-6b [Juli-

acorbula]; Keen, 1971: 267-268, fig. 685

[ Corbula (Juliacorbula) ]

Corbula rubra C. B. Adams, 1852
. Adams, 1852a: 523, 548 [1852b:

299, 324]; Carpenter, 1857a: 280, 300;

1864a: 363 [1872 reprint: 204] [as a syn-

onym of biradiata]; 1864b: 553 [1872

reprint: 39]; Turner, 1956: 82-83, 126, pi.

17, figs. 8, 9

Corbula polychroma Gould & Carpenter, 1 857
Gould & Carpenter, 1857: 198-199; Car-

penter, 1857a: 226, 228, 300; 1864a: 31

[1872 reprint: 205] [as a synonym of

biradiata]; Carpenter, 1864b: 534, 553

[1872 reprint: 20, 39]; Palmer, 1958: 117;

1963: 318; R. I. Johnson, 1964: 129

Corbula ecuabula Pilsbry & Olsson, 1941
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Pilsbry & Olsson, 1 941 : 75, 78, pi. 1 2, figs.

3-5; Olsson, 1961 : 437 [Juliacorbula]

Juliacorbula e/enens/s Olsson, 1961

Olsson, 1961: 438, 550, pi. 77, fig. 5;

Keen, 1971: 267, 268, fig. 686 [Corbula

{Juliacorbula)]

Type Materials & Localities

Corbula biradiata-BMNH 1966564/1, lec-

totype here designated, closed pair, num-
bered "5" on shell, possibly the originally nnea-

sured specimen and that figured by Reeve
(1843); length, 16.2 mm; height, 11.1 mm;
width, 8.7 mm (Fig. 26). BMNH 1966564/2,

paralectotype, open pair, length 15.2 mm.
BMNH 1966564/3, paralectotype, closed pair;

length, 14.7 mm; BMNH 1966564/4, open
pair; length, 14.1 mm. [Golfo de] Chiriquí, Ve-

raguas Province, Panamá (8.0°N); Hugh
Cuming. BMNH 1907.12.30.118, paralecto-

type, open pair, that figured by Hanley (1 843);

length, 9.5 mm. "Bay of Caraccas" [Bahía de
Caráquez], Manabí Province, Ecuador; Hugh
Cuming. A collective habitat of 3-6 fms. [5-11

m], on mud and sand, was given for this

species.

Corbula rubra-MCZ 186313, holotype,

pair; length, 12.5 mm; height, 4.6 mm; width,

3.6 mm (Fig. 27). Panamá, presumably near

Panamá City, Panamá Province (about

9.0°N), Panamá; . . Adams, 27 Nov. 1850-
2 Jan. 1851.

Corbula polychroma- No\ located. The
originally cited Gould collection specimens,
stated to have come from Santa Barbara, Cal-

ifornia, might be expected to be either in the

MCZ or the USNM, but they have not been lo-

cated. Carpenter (1864a:31) later said that

these specimens probably instead came from

either Acapuico, México, or Panamá. Speci-

mens were also originally cited from the Cum-
ing Collection obtained from the Golfo de Cal-

ifornia, and these might be expected in the

BMNH, but they have not been located. The
originally stated measurements were: length,

13.4 mm; height, 6.8 mm; width, 9.4 mm
(height and width were probably reversed).

Corbula ecuabula-ANSP 14486, holotype,

right valve; length, 16.3 mm; height, 11 .5 mm;
width, 4.2 mm (Fig. 28). ANSP 78998,
paratype, left valve; length, 11.2 mm. Punta
Blanca, Manabí Province, Ecuador (1.1 °S);

Canoa Formation, middle to late Pliocene.

UMML 30.11455, paratypes, 1 right valve, 2

left valves; Puerto Callo, Manabí Province,

Ecuador (1.3°S); Recent.

Juliacorbula e/enens/s-ANSP 218913,
holotype, right valve; length, 17.0 mm; height,

12.0 mm; width, 4.4 mm (Fig. 29). UMML
30.11341, paratypes, 5 right valves, 1 left

valve; [Salinas], Santa Elena Peninsula,

Guayas Province, Ecuador (2.2°S). UMML
30.11384, paratypes, 5 right valves, 1 left

valve (Fig. 30); Puerto Callo, Manabí
Province, Ecuador (1.3°S). UMML 30.11456,

paratype, 1 right valve; Zorritos, Tumbes
Province, Perú (3.7°S)

Description

Ovate-elongate, thin to moderately heavy;

right valve slightly larger than left; posterior

end usually longer (beaks at 41 -48% from

anterior end), but anterior end slightly longer

in some specimens (beaks at 54-55% from

anterior end). Anterior end rounded; posterior

end narrowed, obliquely subtruncate, ext-

ended by a small spout in some specimens;
bluntly subtruncate in some specimens. Pos-

terior slope set off from central slope by a

fairly sharp ridge that continues to ventral

margin. Escutcheon well defined by a ridge.

Beaks, central and posterior slopes with

moderate commarginal ribs and very fine ra-

dial striae. Some material with only fine com-
marginal striae. Escutcheon smooth.

Exterior light tan to orange, with light radial

color bands about a third of the way to ends in

small specimens; ends purple. Interior red-

dish-brown to purple, particularly around mar-

gins, but some material nearly colorless.

Hinge plate broad; right valve with a large

tooth; left valve with a narrow chondrophore
and a conspicuous tooth (Fig. 51). Length to

20.8 mm (Búcaro, Los Santos Province,

Panamá; UMML 30.11442).

Distribution

El Sólita, Laguna Ojo de Liebre [Scam-
mons]. Baja California (27.8°N) (SBMNH
31519); Bahía San Luis Gonzaga, Baja Cali-

fornia (29.8°N) (LACM 40-36.5), and Isla San
Jorge, Sonora (31.0°N) (Skoglund Collec-

tion), México, to Punta Peña Mala, Piura

Province, Perú (4.2°S) (UMML30.11449); Isla

Santa Cruz (LACM 38-193.14) and Isla San
Cristóbal (LACM 34-43.22), Islas Galápagos,

Ecuador; from the intertidal zone to 57 m
(mean, 7.3 m; n = 86), on mud or sand. I have
seen 248 lots, including the types of the vari-

ous synonyms.
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This species is reported in beds of Pleis-

tocene age at Puerto Libertad, Sonora, Méx-
ico (Stump, 1975: 182, 186, 193, 195), and
from the Pleistocene Armuelles Formation,

Burica Peninsula, Chiriqui Province, Panamá
(Olsson, 1942; 162). It is also recorded from

the middle to late Pliocene Canoa Formation

at Punta Blanca, Manabí Province, Ecuador
(Pilsbry & Olsson, 1 941 : 1 1 , 75, as both C. bi-

radiata and C. ecuabula: UMML 30.1 1 380).

Rutten (1 931 : 661 ) reported but did not fig-

ure this species (as "cf.") from the Quaternary

of Surinam, based on an unpublished thesis,

a record that requires further vehfication.

Discussion

I have come to the conclusion that

ecuabula is inseparable from biradiata.

The key feature of Corbula ecuabula, which
Pilsbry & Olsson (1941) and Olsson (1961)

also reported from the Recent fauna, was that

it is significantly longer anteriorly. Olsson de-

scribed the beaks of ecuabula as being in

the "posterior third", but even in his type ma-
terial, the beaks are only 4-5% behind the

midline. Occasional specimens may be found

throughout the distribution of biradiata that

have a slightly longer anterior end.

I then concluded that Juliacorbula elenen-

sis is also a synonym. This species was
based on beach-drift material that is light in

color, rounded, and with even commarginal
sculpture. I have found similar material from

the Golfo de California (LACM 78-30.12, from

Bahía San Carlos, Sonora, and LACM 79-

111.14, from Bahía de los Angeles, Baja Cali-

fornia), and a specimen from Esmeraldas,

Ecuador (UMML 30.11321), came to light with

subdued sculpture in the left valve and "ele-

nens/s"-like sculpture in the right valve. An off-

shore specimen from Isla La Plata, Manabí
Province, Ecuador (LACM 34-318.8), is thin,

white, and almost equilateral (Fig. 31).

In the fossil fauna, this Corbula biradiata

merits comparison with {Caryocorbula)

urumacoensis F Hodson, in F. Hodson & H.

Hodson, 1931 (pp. 25-26, pi. 12, figs. 1-7),

and C. (C) democraciana F. Hodson, in F.

Hodson & H. Hodson, 1 931 (pp. 26-27, pi. 1 1

,

figs. 1-6), both described from the middle

Miocene of Venezuela, and perhaps to ()
retusa Gardner, 1944 (p. 140, pi. 23, figs. 33,

34) [synonym: C. (C)// Gardner, 1944:

139-140, pi. 23, figs. 27, 28, Dali, 1898),

from the Pliocene of Virginia and North Car-

olina (concerning C. retusa: Campbell, 1993:
47-48, pi. 21, fig. 190).

Corbula colimensis Coan, new species

Figures 32, 52

Corbula ventricosaA. Adams & Reeve, auctt.,

non A. Adams & Reeve, 1850
Hertlein & Strong, 1950: 242-243, pi. 2,

figs. 3, 4 [Aloidis {Caryocorbula)]; Keen,
1958: 210-211, fig. 532 [Corbula (Cary-

ocorbula)]; Olsson, 1 961 : 428, 549, pi. 76,

fig. 9 [Caryocorbula {Caryocorbula)];

Keen, 1971: 266-267, fig. 682 [Corbula

{Caryocorbula)]

Type Material & Locality

SBMNH 345496, holotype, pair; length,

13.7 mm; height, 9.5 mm; width, 7.7 mm
(Figs. 32, 52). SBMNH 345497, paratypes, 3
closed pairs; lengths, 14.0 mm, 13.4 mm, 3.1

mm. Las Ventanas, Manzanillo, Colima, Méx-
ico (19.0°N, 104.3°W), 42 m; Cari & Laury
Shy, 1969-1970; exSkoglund Collection

Description

Shell ovate, thin to moderate in thickess;

right valve slightly larger than left; posterior

end longer (beaks at 32% from anterior end).

Posterior end subtruncate, extended by a
short spout in some specimens; posterior

slope set off from central slope by a rounded
ridge. Escutcheon faint, set off by a slight

ridge in right valve.

Beaks with fine commarginal ribs; most of

surface with moderate commarginal ribs. Pe-

riostracum light brown. Shell white exteriorly

and interiorly. Hinge plate of moderate thick-

ness; right valve with a large tooth; left valve

with a chondrophore of medium width, which
is not very projecting, and a moderate tooth.

Palliai sinus with a somewhat sharp bend
posteriorly (Fig. 53). Length to 14.0 mm (a

paratype).

Distribution

Los Corchos, Nayarit (21.7°N) (MCZ
260451), to Bahía Tangola Tangola, Oaxaca
(15.8°N)(LACM34-240.5), México, in 29-112
m (mean, 55.9 m; n = 7), on mud bottoms.

This species is thus far known from 8 lots. The
lot cited by Hertlein & Strong (1950) from off
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FIG. 32. Corbula colimensis, holotype; SBMNH 345496; length. 13.7 mm. FIG. 33. C. ira, lectotype; USNM
122944; length, 11.4 mm.
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Bahía Tangola Tangola has not been located

intheCASorAMNH.

Etymology

This species is named for the Mexican state

of Colima.

Periostracum tan. Exterior white; interior

white, sometimes suffused with purple or

brown. Hinge plate broad; right valve with a
large tooth; left valve with a very small chon-
drophore and a small tooth (Fig. 53). Length
to 13.6 mm (USNM 810921; Cabo Lobos,
Sonora, México).

Discussion Distribution & Habitat

Corbula colimensis is most similar in size,

shape, and color to C. obesa, but the new
species is equivalve, thinner, and less in-

flated, and it has no radial sculpture.

Corbula ira DaW, 1908
Figures 33, 53

Corbula (Cuneocorbula) ira Dali, 1908
Dali, 1908: 423; Lamy, 1941: 233-234;
Keen, 1 958: 210 [as a synonym of ven-

tricosa]; Olsson, 1961: 436, 549, pi. 76,

fig. 5 [Juliacorbula]: Keen, 1971: 267-
268. fig. 687 [Corbula (Juliacorbula)]

Type Material & Locality

USNM 122944, lectotype here desig-
nated, right valve; length, 11.4 mm; height,

8.6 mm; width, 3.0 mm (Fig. 33). USNM
880651, paralectotypes, 1 left valve, length,

11.8 mm (close in size to lectotype, but they

are not a pair); right valve, length, 11.0 mm.
Albatross Stn. 3355; Dall (1908), followed by
other authors, reported this as "Gulf of

Panamá," but the log and map (Townsend,
1 901 : 412) place this station at 7.2°N, 80.9°W,

just off Punta Manato, Peninsula de Azuero,

Veraguas Province, Panamá; 182 fms. [333
m], mud; Feb. 23, 1891.

Description

Ovate-subquadrate, moderately heavy;

right valve slightly larger than left; beaks
closer to anterior end (beaks at 30-34% from

anterior end). Ventral surface sometimes flat-

tened. Anterior end sharply rounded. Poste-

rior end tapered, obliquely truncate. Posterior

slope set off from central slope by a sharp
ridge that runs almost to ventral margin. Es-

cutcheon defined by a ridge.

Beaks relatively smooth. Central slope with

strong, rounded, shingle-like commarginal
ribs and very fine radial ribs. Posterior slope

with finer commarginal ribs.

Cabo Lobos, Sonora (29.9'^N) (USNM
212797; MCZ 260668), and Bahía San Luis

Gonzaga, Baja California (29.8°N) (LACM 37-

199.10, 40-36.6), México, to Callao, Lima
Province, Perú (12.1°S) (LACM 35-153.2, 35-

177.3); Isla del Coco, Costa Rica (SBMNH
345530), from 15 to 388 m (mean, 98.4 m;
n = 60), on sand and mud. I have seen 85 lots,

including the types.

Discussion

This species can be distinguished from

marmorata of similar size in being more
quadrate and elongate, more truncate poste-

riorly, with a stronger radial rib, and commar-
ginal ribs that are higher and narrower. It may
also become ventrally flattened, as in C. na-

suta, which is never true of marmorata.

Corbula luteola Carpenter, 1 864
Figures 34, 35, 54

Corbula luteola Carpenter, 1864
Carpenter, 1 864b: 611 , 637 [1 872 reprint:

97, 123]; 1865: 207; Tryon, 1869: 65;

Arnold, 1903: 181, pi. 17, fig. 11 [a poor

figure]; Oldroyd, 1925: 203; Grant &
Gale, 1 931 : 421 -422, 920, pi. 1 9, figs. 2,

7 [Corbula (Lentidium)]; Lamy, 1941:

240-241 [Corbula (Corbuloyma)];

Hertlein & Strong, 1950: 239 [Aloidis

(Caryocorbula)]; Keen, 1958: 209 [in

part; not fig. 525, which = C. marmorata]

[Corbula {Caryocorbula)]; Palmer, 1958:

117-118, 340, pi. 15, fig. ^3-^8 [Corbula

(Lentidium)]; Keen, 1971: 264 [in part;

not fig. 675, which = marmorata] [Cor-

bula (Caryocorbula)]; Hertlein & Grant,

1972: 324-325, pi. 55, figs. 1, 2, 5, 6, 15

[Corbula (Lentidium)]; Coan et al., 2000:

479, pi. 102 [Juliacorbula]

Corbula luteola rosea Williamson, 1905, non
T. Brown, 1843 (or earlier), non Reeve,

1844
Williamson, 1905: 120; Coan, 1989: 298
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FIGS. 34, 35. Corbula luteola. FIG. 34. Lectotype of luteola; USNM 14897; length, 10.2 mm. FIG. 35. Holo-

type of C. luteola rosea; LACM 1421 ; length, 7.0 mm.

[as a synonym of C. luteola] [non Corbula

rosea!. Brown, 1843 (or earlier): 105, pi.

42, fig. 6; non Corbula rosea Reeve,
1844: pi. 5, fig. 26]

Type Materials & Localities

Corbula luteola-USNM 14897, lectotype
here designated, the largest pair, closest to

Carpenter's (1865) measurennent; length,

10.2 nnm; height, 6.8 mm; width, 4.5 mm (Fig.

34). USNM 880650, paralectotypes: pair,

length, 8.4 mm (the specimen figured by
Palmer, 1958); right valve, length, 8.3 mm; left

valve, length 5.9 mm; pair, length, 5.7 mm.

San Pedro, Los Angeles County, California

(33.7°N); James G. Cooper. (Evidently, at

some point in the past, USNM 15668 had
been combined into this lot, because this

number is written on the back of the label.)

USNM 73457, paralectotypes, 1 right valve, 1

left valve; San Diego, San Diego County, Cal-

ifornia (32.7°N); James G. Cooper. Lots in

other collections from Cooper material are not

types, because they were not studied by Car-

penter.

Corbula luteola rosea Williamson -LACM
1421, holotype, pair; length, 7.0 mm; height

4.6 mm; width, 2.3 mm (Fig. 35). Terminal Is-

land, San Pedro, California (33.7°N); on an
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anemone in a rock pool on the old breakwa-

ter; Martha Burton Williamson. The original

description specified a single valve, but what
is in the type lot is a matched pair of valves.

Description

Shell ovate, solid; right valve slightly larger

than left; posterior end longer (approximately

42-48% from anterior end). Posterior end
vertically truncate. Posterior slope set off from

central slope by a rounded ridge that be-

comes obsolete ventrally. Escutcheon evident

but not sharply defined.

Beaks, central and posterior slopes with

fine commarginal sculpture.

Exterior white or pink, sometimes with pur-

ple patches on either side of beaks. Interior

white or tan. Hinge plate relatively narrow;

right valve with a triangular tooth; left valve

with relatively broad chondrophore and a

small tooth (Fig. 54). Length to 10V.2 mm
(holotype; CAS 121848; Point Loma, San
Diego County, California).

Distribution

Monterey, Monterey County, California,

U.S.A. (36.7°N) (CAS 121792), possibly a re-

sult of larval settlement in an El Niño year;

Topanga Creek, Los Angeles County, Cali-

fornia (33.7°N) (LACM 68-192.21), south to

Bahía Magdalena, Baja Californ Sur (CAS
121791; USNM 217823; Skoglund Collec-

tion); from the intertidal zone to 80 m (mean,

16.1 m; n = 47), in rubble. I have seen 157 Re-

cent lots, including the types.

Records of this species from the Golfo de
California were based on misidentified

marmorata, or, in the case of Parker (1964:

161), nasuta (MCZ 253667, 259948,

260263) and ira (MCZ 260703).

This species has been widely reported as a

fossil in California and Baja California. In the

late Pleistocene, there are records from ter-

races on Santa Rosa Island, Channel Islands,

Santa Barbara County (A. G. Smith, in Orr,

1960: 1117, A. G. Smith, 1968: 22); Playa del

Rey (Willett, 1937: 391), the Baldwin Hills (B.

L. Burch, 1947: 9), terraces in the Palos

Verdes Hills (Chace, 1966: 169; Mahncovich,

1976: 20), San Pedro (DeLong, 1941: oppo-
site p. 244; Valentine, 1961: 375, 376, 377),

Huntington Beach (Valentine, 1959: 54), Los

Angeles County; Newport Bay, Orange
County (Kanakoff & Emerson, 1959: 22); San

Diego, San Diego County (Dall, 1878a: 11,

1878b: 27; Emerson & Chace, 1959: 338;
Valentine, 1961: 357; Valentine & Meade,
1961: 10; Kern et al., 1971: 333), California;

northwestern Baja California (Valentine,

1957: 297; Valentine & Rowland, 1969: 518);

Bahía San Quintín (Dall, in Orcutt, 1921: 24;

Jordan, 1926: 245; Manger, 1934: 293), Baja

California; Laguna San Ignacio (Hertlein,

1934: 64), Bahía San Bartolomé [Turtle Bay]

(Emerson, 1980: 72; Emerson et al., 1981:

111), and Bahía Magdalena (Jordan, 1936:

111), Baja California Sur. Records of this

species from the Pleistocene of the southern

Golfo de California (Durham, 1950) were
based on specimens of marmorata (see

under the latter).

It has been recorded in strata of early Pleis-

tocene age in Santa Monica (Woodring, in

Hoots, 1931: 121; Valentine, 1956: 196;

Rodda, 1957: 2484) and San Pedro (DeLong,
1941: opposite p. 244), Los Angeles County,

California.

Cooper, in Watts (1897: 79) and Woodring,

in Hoots (1931: 116) reported this species

from late Pliocene strata in Los Angeles
County, and Hertlein & Grant (1972: see syn-

onymy) reported it from the late Pliocene San
Diego Formation, San Diego County, Cali-

fornia. There is a record in the early Pliocene

Towsley Formation of Los Angeles County,

California (Woodring, in Winterer & Durham,
1962:304-305).
There are also records from the late

Miocene Santa Margarita Formation (Gale, in

Preston, 1931: 15) of central California, the

late Miocene Castaic Formation of southern

California (Stanton, 1966: 23), from the early

to middle Miocene Temblor Formation (Ade-

goke, 1969: 153) of central California, and
from the Miocene Isidro Formation near Bahía

Magdalena, Baja California Sur (Beal, 1948:

66).

Discussion

This species is most similar to mar-

morata, which accounts for Panamic records

of C. luteola. The two differ as follows:

luteola

oval

larger (to 10.2 mm)
beaks closer to midline

solid color

without a medial sulcus

radial ridge becomes
obscure ventrally

chondrophore larger

marmorata
pointed posteroventrally

smaller (to 8.2 mm)
longer posteriorly

mottled color

with a medial sulcus

radial ridge strong to

ventral margin

chondrophore smaller
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hinge plate narrower at wider hinge plate

same size

finer, sharper sculpture heavier, more undulating

sculpture

beaks sculptured beaks less sculptured

For comparison with the sympatric C. por-

cella, see under the latter.

Of the western Atlantic taxa, . tuteóla is

most similar to C. contracta Say, 1822 (p.

312), differing from it in being more inflated,

having a much more prominent ridge between
the central and posterior slopes, and having

more lamellar sculpture, which extends onto

the beaks.

Corbula marmorata Hinds, 1843
Figures 36, 37, 55

Corbula marmorata Hinds, 1843
Hinds, 1843: 58 [1844 reprint: 231];

Reeve, 1844: pi. 5, fig. 39; Hinds, 1845:

69, pi. 20, fig. 13; Carpenter, 1857a: 207,

300; Tryon, 1869: 65; Lamy, 1941: 133-
134; Hertlein & Strong, 1950: 239-240,
252, pi. 2, fig. 1 7 [Aloidis (Caryocorbula)];

Keen, 1958: 209, fig. 526 [Corbula {Cary-

ocorbula)]; Olsson, 1961: 431-432, 548,
pi. 75, fig. 5 [Caryocorbula {Caryocor-

bula)]; Keen, 1966: 268 [Corbula]; Keen,
1971: 264-265, fig. 676 [Corbula (Cary-

ocorbula)]; Gemmell et al., 1987: 58-59
[Corbula]

Corbula luteola Carpenter, auctt., non Car-

penter, 1864
Durham, 1950: 94, 170, pi. 25, figs. 15,

16; Keen, 1958: 209, fig. 525 [Panamic
records and the fig.]; Keen, 1971: 265,
fig. 675 [Panamic records and the fig.]

Type Material & Locality

Not located in the BMNH collection (Keen,
1 966). The description and Hinds' subsequent
figure, however, are sufficiently clear and un-

ambiguous that a neotype is not required. A
copy of the figure from Hinds (1845) is given
here (Fig. 36). The originally measured spec-
imen was 4.2 mm in length, 2.8 mm in height,

and 2.1 mm in width. Veragua[s] Province,

Panamá (approximately 7.7°N); 26 fms. [48
m], mud; Edward Belcher.

Description

Shell ovate-subquadrate, moderately
heavy for size; right valve slightly larger than
left; beaks in anterior third of shell (beaks

28-36% from anterior end). Anterior end
rounded. Shallow medial radial sulcus pres-

ent. Posterior end truncate, pointed pos-
teroventrally. Posterior slope set off from
central slope by a radial ridge that runs to ven-
tral margin. Escutcheon evident, narrow,

strongest in right valve.

Beaks relatively smooth; central slope with

moderate, undulating commarginal ribs.

Sculpture more lamellar on posterior slope.

Exterior white, brown, or red, mottled with ma-
genta or white, and with a magenta patch an-

terior to beaks. Interior magenta, particularly

around margins. Right valve with a triangular

tooth; ligament under valve margin. Left valve

with a narrow chondrophore; tooth small

(Figs. 37, 55). Length to 8.2 mm (Bahía
Cholla, Sonora, México; Skoglund Collec-

tion).

Distribution

Bahía Magdalena, Baja California Sur
(24.6°N) (CAS 121641; LACM 67-70.26), and
throughout the Golfo de California to its head
at Puerto Peñasco, Sonora (31.4°N) (UCMP
E.8419; CAS 121646; Skoglund Collection),

México, south to Callao, Lima Province, Perú

(12.1°S) (LACM 35-153.3). This species also

occurs in the western Atlantic, where speci-

mens are sometimes labeled as C. blandiana

C. B. Adams, 1852, which is a synonym of C.

dietziana . Adams, 1852 (see Discussion

under C. speciosa), as C. barrattiana .
Adams, 1852, a synonym of swiftiana .
Adams. 1852 (see Discussion under C. na-

suta), or C. contracta Say, 1822 (p. 312), a
distinct, uncolored, more inflated, more heav-

ily sculptured species that occurs as far north

as New England. Corbula marmorata occurs
from the intertidal zone to 137 m (mean, 19.9

m; n = 115), in rubble and on the undersides
of rocks. I have seen 299 eastern Pacific lots.

The record of this species from the Galapa-
gos Islands (Kaiser, 1997: 25) was based on
a specimen of C. bicarinata (LACM 34-43).

Also present in the Pleistocene at Bahía
Santa Inez, Baja California Sur, México
(Durham, 1950: 94, as "C. luteola").

Discussion

Corbula marmorata sometimes occurs at

the same stations as speciosa. Small spec-
imens of the latter are similar to marmorata
in having a mottled color pattern and a purple

patch in front of the beaks. In specimens of
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FIGS. 36, 37. Corbula marmorata. FIG. 36. Figure of C. marmorata from Hinds (1845). FIG. 37. SBMNH
345499; Bahía Cholla, Sonora, México; length, 6.8 mm. FIG. 38. . speciosa, lectotype; BMNH 1967945/1;

length, 19.7 mm.
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similar size, speciosa is more elongate;

longer, broader, and more truncate posteri-

orly; has a stronger rib separating the central

from the posterior slope; has a more pro-

nounced medial radial sulcus; and the pos-

terodorsal margin is more elevated and
flange-like.

Species that are possibly ancestral to C.

marmorata include: engonata burnsii Dall,

1898 (p. 847), C. (Caryocorbula) franc/ Gard-

ner, 1928 (pp. 231-232, pi. 35, figs. 1-4),

(.) wakullensis Gardner, 1928 (p. 232, pi. 35,

figs. 5, 6), and barrattiana leonensis Mans-
field, 1932 (p. 160, pi. 33, figs. 1, 3), from the

Miocene of Florida, and cuneata Say, 1824

(pp. 1 52-1 53, pi. 1 3, fig. 3), from the Pliocene

of Maryland and Virginia.

Corbula speciosa G. B. Sowerby I, 1833
Figures 38, 56

Corbula radiata G. B. Sowerby I, 1833, non
Deshayes, 1824

G. B. Sowerby I, 1833: 36; Hanley, 1843:

47
[non Deshayes, 1824: 58-59, pi. 9, figs.

11, 12^]

Corbula speciosa Reeve, 1 843
Reeve, 1843 (Aug.): pi. 1, fig. 6; Hinds

1843 (Nov.): 57 [1844 reprint: 230]

Hinds, 1845: 68-69, pi. 20, figs. 7, 8

Carpenter, 1857a: 207, 300; Tryon, 1869

66; Lamy, 1941: 133; Hertlein & Strong

1950: 237 [Aloidis (Aloidis)]; Keen, 1958
208-209, fig. 522 [Corbula (Corbula)]

Olsson, 1961: 438-439, 550, pi. 77, fig

7-7c [Varicorbula]; Keen, 1971: 269-
270, fig. 692 [Corbula (Varicorbula)]

Type Materials & Localities

Corbula rad/atà- Not located in the BMNH.
The original measurements were: length, 8.9

mm; height, 6.3 mm; width, 4.3 mm. Acapuico,

Guerrero, México (16.9°N); Hugh Cuming.
Corbula spec/osa- BMNH 1967945/1, lec-

totype here designated, the largest speci-

men and closest to Reeve's figure; length,

19.7 mm; height, 15.4 mm; width, 11.6 mm
(Fig. 38). BMNH 1967945/2, paralectotype,

left valve; length, 18.4 mm. BMNH 1967945/3,

paralectotype, left valve; length, 15.3 mm.
Golfo de Nicoya, Costa Rica (approximately

9.9°N); Edward Belcher. BMNH 1879.2.26.91,

Not in Brocchi (1814), as Reeve (1843) claimed.
Deshayes' species is a Cardiomya.

pair; length, 17.8 mm. Panamá, 6 fms. [11 m],

mud; Edward Belcher. The latter seems to be
the specimen figured in Hinds (1845), but ma-
terial from Panamá was not mentioned by

Reeve (1843), who made the name available

three months before Hinds.

Description

Shell subtrigonal as an adult, heavy; right

valve much larger than left, very inflated. Pos-

terior end truncate. Posterior slope set off

from central slope by a rounded ridge. Es-

cutcheon apparent in some specimens only.

Juvenile shell set off by a remarkable

change in growth direction, shape, sculpture,

and color. Subquadrate juvenile shell flat-

tened, with commarginal undulations, a me-
dial radial sulcus, fine radial ribs, and a mot-

tled color pattern.

Right valve of adult with commarginal un-

dulations; left valve with finer, lamellar, some-
what oblique sculpture. Exterior color of red-

dish-brown radial ribs. Periostracum light to

dark brown. Interior white to yellowish, with

red ribs visible ventrally. Right valve with a

large tooth; left valve with a small, non-pro-

jecting chondrophore, with the ligament con-

fined to a small area medial to a large poste-

rior cardinal (Fig. 56). Length to 20.6 mm
(Bahía Tenacatita, Jalisco, México; LACM 34-

146.14).

Distribution

San Felipe, Baja California (31 .0°N) (LACM
40-279.3), and Isla Tiburón, Sonora (LACM
36-80.45) (28.7°N), México, to Punta Utria,

Choco Province, Colombia (6.0°N) (LACM
35-63.18, 35-170.7); Isla Socorro, Islas Revil-

lagigedo, México (LACM 34-5.17; Kaiser col-

lection); from the intertidal zone to 125 m
(mean, 40.2 m; n = 98), on sand or gravel, or

in rubble. I have seen 137 lots, including the

types.

This species has been reported in late

Miocene deposits of the Imperial Formation in

Riverside County, California (Powell, 1988:

16).

Discussion

This species is very similar and perhaps

identical to the later-named western Atlantic

C. dietziana . Adams, 1852c (pp. 235-

236), which occurs from North Carolina to

Brazil. Synonyms of dietziana include
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blandiana . . Adams, 1852c (pp. 234-235),
and C. cymella Dall, 1881 (p. 115) (based on
comparison with BMSM 15012; Boca Grande,

Lee County, Florida).

Small specimens of Corbula speciosa can

be distinguished from C. ira, with which it

sometimes occurs, by its more quadrate out-

line, longer posterior end, mottled color, less

prominent sculpture, and medial radial sulcus.

Some authors have placed this species in

the subgenus Varicorbula because it is in-

equivalve, but I think that this allocation is pre-

mature. Corbula speciosa differs from other

species of Varicorbula in having a highly dif-

ferentiated juvenile shell. Indeed, in several

respects small specimens of speciosa are

closest to C. marmorata (for a comparison,

see Discussion under C. marmorata).

ADDITIONAL NOTES & RECORDS

Corbula altirostris Li, 1930 (pp. 263-264,
pi. 5, fig. 37), supposedly from an offshore

outcrop of the Miocene Gatun Formation in

the Bay of Panamá, was based on a Recent
specimen of the mactrid Mulinia pallida

(Broderip & Sowerby, 1829: 360, as Mactra)

(Pilsbry, 1931:431).

Carpenter (1857a: 300; 1860: 2) listed a

Corbula boivinei, without authorship, from

Central America. This is a nomen nudum.
The record of "Corbula cf. collazica Maury,"

1920 (pp. 44-45, pi. 6, figs. 10, 11), suppos-
edly from an offshore outcrop of the Gatun
Formation in the Bay of Panamá (Li, 1930:

263, pi. 5, fig. 36, 36a), was actually based on
a Recent specimen of Corbula ovulata, ac-

cording to Pilsbry (1931: 431).

Corbula gibbosa Broderip & Sowerby, 1 829

(p. 361), from the Arctic coast of Alaska, is a

probable synonym of Mya truncata Linnaeus,

1758 (p. 670) (Coan et al., 2000: 471).

Corbula kelseyi Dall, 1916b (p. 416; Dall,

1916a: 41, nomen nudum), was based on a

worn specimen of Cumingia californica Con-
rad, 1837: 234 (Coan & Scott, 1991; Coan et

a!., 2000: 437, 478).

The record of "Corbula cf. swiftiana .
Adams," 1852c (pp. 236-237), supposedly
from an offshore outcrop of the Gatun Forma-
tion in the Bay of Panamá (Li, 1 930: 264, pi. 5,

fig. 39), was based on a Recent specimen of

the mactrid Mulinia pallida (Broderip &
Sowerby, 1829) (Pilsbry, 1931: 431).

Corbula tenuis Moody, 1916 (pp. 59, 62, pi.

2, fig. 4a, 4b), non G. . Sowerby I, 1 833, = .
binominata Hanna, 1924 (p. 163), from the

Pliocene Fernando Formation in downtown
Los Angeles, California [holotype: UCMP
11087; Loc. 3030], is not a corbulid. Although
broken and partially sediment- and glue-filled,

the holotype seems to be a poromyid, closest

and probably identical to the Recent Der-

matomya mactrioides (Dall, 1889a: 448, as
Poromya (Dermatomya)); Coan et al. (2000:

572) treated this Dermatomya. Corbula bi-

nominata was also later recorded from the

Pliocene of the Los Angeles Basin by Soper &
Grant (1932: 1060).

NOTE ADDED IN PROOF

A paper has recently appeared that sheds
new light on the western Atlantic species of

Corbula (Varicorbula) (Mikkelsen & Bieler,

2001). Using Varicorbula as a full genus, they

adopt the traditional early dates of d'Orbigny's

species of Corbula, with the result that V. dis-

paralis (d'Orbigny, 1842) is regarded as the

valid name for the species closest to Corbula

(Varicorbula) groves/ named here. A synonym
that I had not noted, Corbula limatula Conrad,

1846 (p. 25, pi. 1, fig. 2), would be the valid

name if the dates of d'Orbigny are as late as I

now think. They regard Corbula operculata

Philippi, 1848, the name I used for this

species, as a nomen dubium, because of the

absence of type material. Clearly, reaching a

definitive conclusion about the dates of the all-

important d'Orbigny work should be a high pri-

ority for workers on the western Atlantic fauna.

CONRAD, T. ., 1846, Descriptions of new species

of fossil and Recent shells and corals. Proceed-

ings of the Academy of Natural Sciences of

Philadelphia, 3(1): 19-27, pi. 1

MIKKELSEN, P. M. & R. BIELER, 2001, Varicorbula

(Bivalvia: Corbulidae) of the western Atlantic: tax-

onomy, anatomy, life habits, and distribution. The
VeZ/gfer, 44(3): 271 -293
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FIGS. 39-42. Diagramatic interior views of eastern Pacific species of Corbula, showing hinge, palliai sinus,
and adductor scars of right and left valves. Stippling in left valve indicates socket for tooth of right valve.
Cross-hatching indicates areas of ligarnent attachment on chondrophore of left valve and visible areas of at-
tachment on hinge margin of right valve. FIG. 39. C. amethystina; SBMNH 345487; Playas de Villimil,

Guayas, Ecuador; trawled; length, 30.8 mm. FIG. 40. C. nasuta; SBMNH 345492, between Santa Cruz and
Platinitos, Nayarit, México; 6-18 m; length, 15.9 mm. FIG. 41. C. otra, new species; SBMNH 345493, holo-
type; Manazanillo, Colima, México; 30-45 m; length, 22.8 mm. FIG. 42. C. ovulata; SBMNH 345498; Playas
de Villamil, Guayas, Ecuador; trawled; length, 29.2 mm.
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FIGS. 43-46. Diagramatic interior views of eastern Pacific species of Corbula, showing hinge, pallia! sinus,

and adductor scars of right and left valves. FIG. 43. porcella; CAS 1 42446; E end of Isla Cedros, Baja Cal-

ifornia, México; 82 m; unpaired valves: right valve, 7.4 mm; left valve, 7.2 mm. FIG. 44. esmeralda; ANSP
218903, 403198, lectotype and paralectotype; Esmeraldas, Esmeraldas, Ecuador; lengths, 20.6 mm. FIG.

45. C. bicarinata; CAS 120689; San Felipe, Baja California, México; length, 11.2 mm. FIG. 46. ventricosa;

CAS 120699; Panamá; length, 15.3 mm.
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FIGS. 47-50. Diagramatic interior views of eastern Pacific species of Corbula, showing hinge, palliai sinus,
and adductor scars of right and left valves. FIG. 47. C. amurensls; CAS 089104; Martinez, Contra Costa
County, California; length, 16.4 mm. FIG. 48. tenuis; CAS 120702; IslaTaboga, Panamá, Panamá; length,
19.1 mm. FIG. 49. C. grovesi; LACM 2891, holotype; S end of Isla San Lorenzo, Baja California Sur, Méx-
ico; 732 m; length, 11.0 mm. FIG. 50. C. obesa; SBMNH 345495, neotype; Mazatlán, Sinaloa Mexico-
length, 12.7 mm.
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FIGS 51 -54 Diagramatic interior views of eastern Pacific species of Corbula, showing hinge, palliai sinus,

and adductor scars of nght and left valves. FIG. 51. biradiata; SBMNH 345500; Playa Kobbe, Panama,

Panamá- length 16 8 mm. FIG. 52. colimensis. new species; SBMNH 345496, holotype; Las Ventanas,

Manzanillo México- length, 13.7 mm. FIG. 53. ira: SBMNH 345501; Bahía Carazal, Colima, Mexico; 75

m; length, 11.4 mm. FIG. 54. C. tuteóla; CAS 120696; Arch Rock, Corona del Mar, Orange County, Califor-

nia; length, 10.4 mm.
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FIGS. 55, 56. Diagramatic interior views of eastern Pacific species of Corbula, showing hinge, pallia! sinus,

and adductor scars of right and left valves. FIG. 55. marmorata; CAS 120688; Mazatlán, Sinaloa, México;

length, 5.8 mm. FIG. 56. speciosa; CAS 120695; Bahía Santa Inez, Baja California Sur, México; 55-64
m; length, 17.5 mm
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