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The eastern Pacific species of Sphenia (Bivalvia: Myidae)
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ABSTRACT

There are four eastern Pacific Ocean species of the genus
.‘\'p}'u'um; (1) S;J-’u'uia Iﬁ'r;_gjr":'s (H. Adams and A. Adams, 1554,
occurs in a variety of nestling situations from the intertidal zone
to shallow water, from Santa Barbara (,t)mlt\ California, to
G uayas Province, Ecuador, and has as SYIONYINS o frrwrhs Car-
penter, 1857; S. pac ificensis de Folin, 1867; and S. trunculus
Dall, 1916; as well as the western Atlantic Corbula iheringiana
Pilsbry, 1897; and S. antillensis Dall and Simpson, 1901. (2)
Sphenia gulfensis, a new spetit s, is restricted to soft bottoms
in the Gulf of California. (3) Sphenia hatcheri Pilsbry, 1599,
occurs, probably in relatively soft substrata, from Rocha De-
partment, Uruguay, through the Estrecho de Magallanes, as far
north as Isla Chiloé, Chile; S. sube qualis Dall, 1908, is a syn-
onym. (4) Sphenia luticola (Valenciennes, 15846), occurs off-
t.hnn-r in rock cavities from ]t—'llt—'r\.nll County, W ;l*-}ll'll‘rtt‘.)'ll to
San Diego C Jounty, California, and has as SVnonyms S. ;Ji’itli’rm"
idea Dall, 1916; C rup:(l’mm nana Oldrovd, 1918: and S. globula
Dall, 1919. Sphenia bilirata Gabb, 1861, may have been based
on Recent specimens of Hiatella arctica (Linnaeus, 1758).

Sphenia ovoidea Carpenter, 1564, is based on a juve nile Mya,
most probably M. arenaria Linnaeus, 1755

INTRODUCTION

Bernard (1983: 58) provided the most recent list with
synonymies of the eastern Pacific species of the myoi-
dean genus Sphenia. He recognized three: S. hatcheri
l’llshr}. 1899. in southern Chile; S. luticola (Valenci-
ennes, 1846), with a number of synonyms, from north-
ern California to northern Peru; and S. ovoidea Carpen-
ter, 1864, from southeastern Alaska to Puget Sound,
\‘.’ctshm(ftnn At the same time he erected a new subfam-
ily, the Sp]wnmmt based on two morphological features
(Bernard, 1983: 58, 70).

My attention was drawn to some material that proved
to ll-ell;onﬂ' to Sphenia from the Golfo de California and
that had been misidentified as a new species of Baste-
rotia, a genus of the Sportellidae, which I was then
studying. When that review was completed (Coan, 1997;
1999). I returned to this material, which proved instead

' Mailing address: 891 San Jude Avenue, Palo Alto, CA 94306-
2640 USA; gene.coan@sierraclub.org

to be a new species of Sp."rt'nm. Examination of the avail-
able eastern Pacific material of Sphenia, including the
type material of the described species, has resulted in
conclusions that differ significantly from those of Ber-
nard (1983).

Previous taxonomic lists and studies of Sphenia in-
clude those of A. Adams (1851), Tryon (1869: 67), E. A.
Smith (1893), Lamy (1927: 176-184), Lewis (1968), and
Hanks and Packer (19585). Baluk and Radwanski (1979)
discussed the morphological variability of the Miocene
‘aph( nia anatina (Basterot, 1825: 92) caused I)\ its nes-
tling site.

Forbes and Hanley (1848: 189-193) were the first to
describe the anatomy of a species of Sphenia. S. bingha-
mi Turton, 1822, from notes provided by William Clark.
Yonge (1951) reviewed the functional murphnlut rv of §.
bnwhmm and Narchi and Domaneschi (1993) that of S.
unhf:"r nsis Dall and Simpson, 1901.

Some species, such as S binghami, nestle in rock
crevices and similar situations, whereas others, such as
S antillensis, are somewhat more \\"i(](*ipl’r;l(l nestlers,
occurring among colonial ascidians, polychaete tubes,
and the byssal threads of mytilid clams. Sph: nia sincera
Hanks and Packer, 1985, occ urs in soft bottoms, but
there is not vet an account of how its functional mor-
phology differs from the two taxa studied thus far,

FORMAT

In the ﬂl"tn'.'illtf treatment, each valid taxon is charac-
terized }1\ its SYNOnymy, de %Lllptmn information on tvpe
specimens and t\pc localities, notes on distribution and
habitat, and an additional discussion.

The synonymies include all major taxonomic accounts
about the species, but not most minor mentions in the
literature. The entries are arranged in chronological or-
der under each species name, with changes in generic
allocation from the previous entry, if any, and other notes
given in parentheses.

The distributional information is based on Recent
specimens I have examined, except as noted. Fossil oc-
currences are taken from the literature.

The following abbreviations are used in the text
AMNH, American Museum of Natural History, New
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York, New York, USA: BM(NH), The Natural History
Museum, Lcm(](m. England; CAS, California Amdmm
of Sciences, San anus((:- California, USA: LACM.
Natural History Museum of Los Angeles County, Cali-
fornia, USA; MACN, Museo Argentino de Ciencias Na-
turales, Buenos Aires. Argentina; MNHN, Muséum Na-
tional d'Histoire Naturelle, Paris, France: SBMNH, San-
ta Barbara Museum of Natural History, Santa Barbara,
California, USA; UCMP, University of California Mu-
seum of Paleontology, Berkeley, California, USA;
USNM. National Museum of Natural History. Smithson-
ian Institution, Washington, DC, USA; U MML, Marine
Invertebrate Museum, Rosenstiel School of Marine and
Atmospheric Science, Miami, Florida, USA; Skoglund
Collection, collection of Carol C. Skoglund, Phoenix, Ar-
izona, USA.

MORPHOLOGICAL CHARACTERS

Due to the nestling habitat of most species, overall shell

shape is not an msll\ used character in identification of

species. Variability in shape is illustrated in the material
figured herein. Some species of Sphenia. such as S. lu-
ticola and S. anatina, are highly variable in shape. in-
habiting pre-established cavities in relatively hard sub-
strata. Sphenia fragilis, nestling amongst such materials
as brvozoan colonies, is only slightly less variable. Those
species occurring in softer suh«.hatl such as S. sincera,
and presum: ll'l]“\ S. gulfensis and S. hatcheri, retain a
more defined shape.

While the shape of the ends, especially the posterior
end, is also variable, the degree of elongation and infla-
tion of the anterior end is a useful character that helps.
for example, to distinguish S. fragilis from S. gulfensis.

The periostracum differs among species. The extent
to which the periostracum and. in one case. the outer
shell layer, extend the posterior end is particularly im-
portant in spec ies distinction.

The chondrophore in the left valve, while exhibiting
variability in size and shape, provides at least three use-
ful characters. In small specimens of all species, it is
approximately horizontal. As some species reach their
maximum size, it may become more vertical, such as in
S. luticola. Also useful is the degree of elongation of the
posterior attachment (the “posterior buttress™) and the
length of the posterior ridge (figures 1, 15-22).

—[.}ll' }‘l]:l('l']ll{'”t []il fllf' ;lllt(‘l'i(]l‘ ““]Sl'l(' SL‘&II’—]UL‘Eltt‘{i
either close to the ventral margin or more toward the
middle of the anterior margin—proves to be a useful
specific character. The extent to which the posterior ad-
ductor muscle scar and the pallial sinus are recessed
from the posterior end is also a useful character. These
features are illustrated with line drawings (figures 18-
22

Finally, the size of the discontinuous scars defining the
pallial sinus differs among the four eastern Pacific spe-
cies

The most important specific characters are given in

Table 1

1

Figure 1. Contrasting features of the chondrophores of two
species of Sphenia. (a) S. gulfensis and (b) S. luticola. The first
has a long posterior buttress (arrow) in contrast to the latter.
The second has a long, projecting posterior ridge (asterisk) in
contrast to the first.

SYSTEMATICS
Family Myvidae Lamarck, 1809: 319, as “Myaires’

Sul){alml\ Crvptomyinae Habe, 1977: 27¢

This subfamily is thus far distinguished from the Myinae
only on the basis its short ~.|p]mns and shallow p.ilImI
sinus.

Bernard (1983: 58, 70) proposed the Spheniinae
based on two characters: (1) the “resilifer” in the left

valve was said to be “only superficially similar” to the
“chondrophore” of Mya, and (2) “the lateral tubercles of
the right valve have no counterpart in Mya.”

[ believe that this rationale is indefensible. In the first
instance, a chondrophore is merely a hollowed-out, pro-
jecting resilifer, and the left valves of both Sglht'nm and
Mya have similar structures. Mya attains a much larger
size than Sphenia, and its chondrophore ultimately be-
comes more prominent. However, at an L‘(|I]I\d](‘nt size,
the chondrophores and their features in the two genera
are virtually identical. Indeed, in deseribing a new spe-
cies of ‘sph( nia, Hanks and Packer (19585) use terminol-
ogy for chondrophore features first proposed for those
of Mya by MacNeil (1965) and earlier authors. Bernard’s
reference to “lateral tubercles™ in Sphenia is equally per-
plexing. The eastern Pacific species of Sphenia have a
small, slightly projecting anterior cardinal tooth in the
right valve, varving in prominence among species; there
is no posterior tooth. There is no pm|v<tmu anterior car-
dinal tooth in Mya of equivalent size, but the posterior
end of its anterodorsal margin may be expanded and
turned ventrally just anterior to the resilifer. The pres-
ence or absence of a small tooth mav differentiate mem-
bers of the two genera, but it (]nt*s not seem to be a
fundamental difference.

Bernard's differentiation of the Spheniinae from Mya
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Table 1. Key differentiating characters, size, and frequency of eastern Pacific Sphenia. Total 204 lots.

Shell thickness/
shape

Anterior end

Chondre :pht e
orientation/
posterior ric lze

Anterior
adductor
muscle scar

Posterior
Number of

eastern Pa-

adductor
muscle scar

Thin/variable—
ovate, ovate-

Sphenia fragilis

clongate, sub
quadrate

Sphenia gulfensis Thin/clongate

Moderate/elon-
gate

Sphenia hatcheri

Thick/variable

ovate, elongate

Sphenia luticola

Pmpurrimmtvl_\'

inflated

More inflated,
but tapering
gradually

More inflated,
but tapering
aradually

More inflated,
but tapering
aradually

Horizontal, but a
little ventrally/
ridge not pro-
jecting

Horizontal/ridge
not projecting

Equal horizontal-

v and ventral-

Iv/ridge slightly

projecting

More ventral/
ridge project-
ing

Near ventral
margin

Central

Near ventral
margin

Near ventral
margin

and pallial Max. cific lots
sinus size, mm  studied
Close to pos- 12.7 138

terior end

Recessed 13.1 31
from poste-
rior end

Recessed 30.1 1
from poste-
rior end

Close to pos- 20.6 34
terior end

is still more puzzling, because Sphenia had until then
been placed in the Cryptomyinae Habe, 1977, which he
also recognized. It was originally erected for myids with
short '\ll}llt}ll‘\, and into it Habe placed Cryptomya Con-
rad. 1849: 121: Distugonia Iredale, 1936: 283; Paramya
Conrad, 1860: 232 [nomen novum pro Myalina Conrad,
1845: 65, non Konnick. 1842: 125]; Sphenia; and Ve-
natomya Iredale, 1930: 403.

Overall reluti(msl]ipﬁ among the genera of Myidae

could be inferred from cladistic analysis of an array of

anatomical and shell morphological characters. The sub-
familv C 1\1)tmnnn.w curr entl\ stands on minimal
tfra:mmfs

Genus Sp."rc'nm Turton, 1522

Sphr'm’ﬁ Turton, 1822: xvii, xxiii, 36-38., 261 (ex Leach ms, ac-
cording to Gray, 1847). Type species: ‘:p.’u nia r"mwr’m.im
Turton, 1822: xxiii, 36-37, 257, 277, pl. 3, figs. 4, 5; by
the subsequent designation of Gray Il‘m—h 190). \ lecto-
type for this species was (Il'\ll’!] ited and figured by Hanks
and Packer (1985: figs. 1, 2

Shaenia, SF-’“"'””' S'phm--nn, Sp!'rr.'e'uia_ S';Jhm-rm. ."-"ph-'mr. ,‘s":n-n-
ia, Sphenica. Sphoenia. Syphonia, misspellings of authors.

Tyleria H. Adams and A. Adams, 1854: 418. Type species: Ty-
leria fragilis H. Adams and A. Adams, 15854: 415; by
mmmt}p}'.

* Placement of the genus Paramya remains a mystery. The re-
silifers in the two valves are equally recessed and U -shaped,
very different from those of other myids. There is no pallial
sinus, and the external shell surface is pllstu]tm the latter sug-
gesting to Campbell (1993:33) that it the species might be a
member of the Sportellidae. Moreover, like the sportellid ge-
nus Anisodonta Deshayes, 1858:542, Paramya has a thick in-
ternal radial rib just posterior to the anterior adductor. How-
ever, sportellids have not been reported to have large internal
ligaments. Only an examination of the anatomy of this genus
will resolve its taxonomic position.

Tileria, misspelling of authors.

Description:  Shell medium-sized to small. irregular in
shape in nestling species. Posterior end truncate. Chon-
drophore narrow to somewhat projecting. Small anterior
cardinal present in right valve. Pallial sinus shallow. Pal-
lial line a series of discontinuous scars. Siphons short and
united. with tips surrounded by single, common row of
short tentacles. Incurrent HI]}]](l]l circled by additional
row of tentacles, excurrent \lp]mn with tubular valvular
membrane. Ctenidia large and unplicated, inner demi-
branch larger, with supra-axial extension. Palps small and
differing in size between species. Foot small. narrow.
serving in 8. binghami and S. antillensis to attach the
byssus to hard substrata.

Sphenia fragilis (H. Adams and A. Adams, 1554)
(Figures 2-6, 18, 24)

Tyleria fragilis H. Adams and A. Adams, 1854: 418; 1856: 368,

" pl. 97, figs. 3, 3a; Carpenter, 1857a: 245, 300; 1857b: 25
(as a possible synonym of 'ﬂ,mfu nia fragilis Carpenter),
547-548 (as \!II]I{'[']IIIU unigue); Keen, 1965: 400401 (as
a senior synonym of 8. fragilis Carpenter); Bernard, 1983
58 (as a synonyvm of S. Iuticola)

Sphenia fragilis Carpenter, 1557a: 244, 300, nomen nudum:
1857h: 24-25, 530; 1864: 543 (as a possible synonym of
P luticola), 553, 619 (1872: 29. 39, 105); de Folin, 1867:
53 [ = 15], pl. 2, figs. 7-9; Tryon, 1869: 67; E. A. Smith,
1593: 279, (l‘|t||n\:|. 1924: 62-63: 1925: 200: Lamy, 1927
179-180 (as a S}T.Itl-lll\'[ll of P luticola, but under the head-
ing of S fragilis); Palmer, 1951: 13, 1958: 116; Keen,
1958: 207, fig. 521; Franc, 1960: 2120-2121, fig. E; Ols-
son, 1961: 424425 550, pl. 77, fig. 9, 9a, b; Brann, 1966:
pl. 6, fig. 35 (tablet 80): Keen, 1968: 394, 400401, fig
22a-c; 1971: 262, 263-264, fig. 673; Bernard, 1983: 58
a synonym of S. luticola)

Sp."u'm'ﬂ ;Jr:r'{fir'f'ir.\'i.\' de Folin, 1867: 34 [ = 15-16]; de Fol-
in and Périer, 1867: S (as pm'a_j'rfn nsis); Crosse, 1565: 218
(as pacifica, unjustified emendation); von Martens, 1565
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586 (as pacifica); E. A. Smith, 1893: 280, pl. 15A, fig. 7
(as S. pacifica); Keen, 1958: 207 (as a variety of S. fragilis);
Kisch, 1960: 149, 162; Lamy, 1927: 151; Keen, 1971: 263
(as a synonym of S. fragilis); Bernard, 1983: 58 (as a syn-
onym of S luticola)

Corbula iheringiana Pilsbry, 1897a: 8, nomen nudum; 15897b:
295, pl. 7, figs. 24-26; Figueiras and Sicardi, 1970a: 411,
pl. 5, fig. 78

Sphenia antillensis Dall and Simpson, 1901: 474, pl. 55, fig.
14; Lamy, 1927: 181; Warmke and Abbott, 1961: 205-206,
pl 43, fig. e; .\hhutt. 1974: 537: Vokes and Vokes, 1983:
44, 65, 164, pl. 48, fig. 17; Narchi and Domaneschi, 1993:
195-210: Rios, 1994: 291, 'p]. 99, ﬁg. 1419

Sphenia trunculus Dall, 1916a: 41, nomen nudum; 1916b: 415;
Oldroyd, 1925: 201; Lamy, 1927: 181; Bernard, 1983: 58
(as a synonym of S. luticola)

Sphenia luticola Valenciennes, auett., non Valenciennes, 1846.
Gemmell et al., 1987: 58, fig. 71

Description:  Shell thin, ovate to ovate-elongate to
subquadrate; shape variable, depending on habitat: right
valve slightly more inflated, often overlapping left valve
at postero-ventral margin in less distorted specimens;
anterior end generally t.h{}rt broadly rounded, particu-
larly inflated; posterior end from short to produced,
truncate poste 1'1-::-1']\ sometimes twisted to left or right,
often extended by periostracum, slightly gaping. Exter-
nal surface with fine commarginal ribs; periostracum
thin, dark to light tan, ddherent Left valve with medi-
um-sized to large, triangular chondrophore, projecting
towards right mlxe but .:I.]S{) somewhat ventrally; poste-
rior huttress short; posterior ridge not much extended
bevond ventral edge of Lhcmdruphure Right valve with
resilifer under hedks more deeply rec eased than that of
S. luticola, and with small anterior cardinal tooth. An-
terior adductor muscle scar pusltmne(l ventrally. Poste-
rior adductor scar and pallial sinus close to posterior end.
Pallial sinus a series of 2—4 narrow scars; pallial line a
discontinuous series of small. rounded scars (Figure 18).
Length to 12.7 mm (USNM 733245; Fort Amador, Ca-
nal Zone, Panama): in the western Atlantic, to 14.6 mm
(Narchi and Domaneschi, 1993: 196, misprinted as “146

mm’ ).
Type material and localities:

L ﬁaﬂifn—B\i('\'H} 1878.1.28.64, holotype (figure 2a, b):
length, 6.3 mm; height, 5.0 mm; thickness cannot be mea-
sured because of hllnll\dg_‘{‘ Mazatlin, Sinaloa, México
(23.2°N); nestling in a sand-filled cavity in a Spondylus

valve; R. W. Tvler. The holotype is now badly broken.
Copies of the original figures as well as photographs of
the present state of the specimen are provided here.

S. fragilis—BM(NH) Carpenter Mazatlin Collection
15857.6.4.82/1 [species 35, tablet 82], lectotype herein des-
ignated, the largest set of paired valves, length, approxi-

mately 8 mm; height, approximately 4.9 mm; thickness
cannot be measured because specimen glued on slide
(Figure 3); this specimen was Itl'nn d ]J-I\ Keen (1968: figs.
22a, b). Paralectotypes: BM(N[]F 15857.6.4.82/2, one left
valve glued on same slide; 1857.6.4.81/1-6, 5 smaller
pairs, some of which are broken, on slide, one loose valve;
1857.6.4.80/1-14, 10 still smaller pairs and four valves on
slide; USNM 715649, 40 pairs, valves, and fragments. Ma-
zatlan, Sinaloa, México (23.2°N); inhabiting the burrows
of worms and mollusks in shells of chamids and Spondy-
lus; also in dead barnacles on Strombus; F. Reigen.

S. pacificensis—BM(NH) 196460/1, lectotype ]u srein designat-
ed, the only intact pair; length, 5.6 mm; height, 3.6 mm;
thickness, 3.4 mm (Figure 4). BM(NH) 196460/2-3 par-
.tl(*uuh'pt 1 pair with right valve broken anteriorly,
length, 5.2 mm; 1 pair with both valves broke n, length,
.J.pprmml.m ly 6.2 mm. Archipiélago de las Perlas, Panama
[approxim: ately 8.4°N).

C. iheringiana—ANSP 70541, lectotype herein designated,
closed pair; length, 9.0 mm; height, 5.6 mm; thickness,
3.8 mm (Figure 24); ANSP 401333, paralectotypes, 1 right
valve, length 7.4 mm; 1 open pair, length, 6.5 mm; 1
closed pair, length, 3.9 mm. Bahia Maldonado, Maldonado
Department, Uruguay (34.9°S); 3-6 fms. [6-11 m].

S antillensis—USNM 160495, hnlnh“p:* pair: length, 4.0 mm;
height, 2.5 mm; thickness, 4.5 mm (Figure 5). Playa del
Ponce, Puerto Rico (18.0°N, 66.6°W). The right valve of
this pair is now split but not broken.

S. trunculus—USNM 160116, lectotype herein designated,
closed pair; length, 6.9 mm; height, 5.0 mm: thickness.
3.8 mm (Figure 6);: USNM 880250, paralectotype, smaller
closed pair; length, 6.6 mm. San Diego, California
(32.7°N); among barnacles on wharf piles.

Distribution and habitat: Carpinteria, Santa Barbara
County, California (34.6°N) (LACM 77-30.22, SBMNH
31575), throughout the Golfo de California, to its head
at Puerto Pefiasco, Sonora, México (31.3°N). south to
Salinas, Guayas Province, Ecuador (2.2°S) (CAS
110971); intertidal zone to 55 m ' (mean, 4 m: n = 50),
nestling in pre-existing holes in rock, wood, and other
mollusks, and among hnuz{mn colonies and in similar
situations. A rr:(ord from Zorritos, Tumbes Province,
Peru (3.7°S) (Olsson, 1961: 425), could not be verified
and was perhaps based on a specimen of Aligena
(UMML 30.10456): in the western Atlantic from Hunt-
ing Island State Park, South Carolina (32.3°N) (L. D
Campbell, in correspondence, 19 July 1997), Saint Lucie

' The specimen forming the basis of Durham’s (1942:121) re-
cord of “Sphenia sp.” from 393 m west of Isla Tiburon, Sonora,
México, cannot now be located in the UCMP, and thus a deep
record of either this or the next species cannot be confirmed.
The specimen might have proven to belong to some other ge-
nus and has now been filed elsewhere.

—

Figures 2—4.

Sphenia fragilis (H. Adams and A. Adams). 2. Holotype of Tyleria fragilis H. Adams and A. Adams, BM(NH)

1878.1.28.64, length = 6.3 mm. (a) Figures of H. Adams and A. Adams (1856): (b) photographs of current state of specimen. 3.
Lectotype of Sphenia fragilis, BM(NH) Carpenter Mazatlin Collection 1857.6.4.82/1, length = 8 mm (external view through glass
slide). 4. Lectotype of Sphenia pacificensis, BM(NH) 196460/1, length = 5.8 mm.
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(USNM 861964) and Sanibel Island (SBMNH 144631),
Florida, and South Padre Island, Texas (Abbott, 1974),
to Santa Catarina State, Brazil (approx. 25°S) (Rios,
1994), and south to Bahia Mandonado, Maldonado De-
partment, Uruguay (34.9°S) (type locality ot Corbula
theringiana: SBMNH 145228). T have seen 138 eastern
Pd(lf‘l(' lots and about 30 western Atlantic lots.

Discussion: Tyleria fragilis was proposed as a new ge-
nus and species by H. Adams and A. Adams in 1854 for
a “curious little shell” found nestling in a sand-filled cav-
ity in a Spondylus valve. Figured h\ these authors two
vears later, it was characterized as having a chondro-
phme and a short pallial sinus like a Sphenia, but it was
also said to have a partly external ligament and the an-
terior end was said to have a ndtfe below the dorsal
margin supported by a series of (dl( -areous septa dorsal
to it (figure 2a).

When Carpenter (1857b: 24) first discussed Tyleria
fragilis (in a portion of the Mazatlin Catalogue typeset
in 1855), and having seen only a drawing of it, he said,

“1 have U[L‘d\l{md“\ noticed valves of Sphenia with a
tendency towards the same crenation at the posterior
end, apparently through the irritation of sand.” (He ev-
idently confused or misstated which end had the “cre-
nation.”) Later, in a portion of his book typeset in 1857
(p. 547), he said that he had seen the actual specimen
and concluded that it was unique, not a Sphenia: in the
same work he described Sphenia fragilis as a new spe-
cies, thus selecting the same species name.

When Myra Keen examined the hulut\pe of Tyleria
fragilis in The Natural History Museum in London she
concluded that it really was a pathological specimen of
Sphenia in which the shell material was “either not de-
posited or was resorbed” along the dorsal margin, leav-
ing “a few islands of solid calcium carbonate embedded
in what is mostly periostracum” (Keen, 1968). (Perios-
tracum bridging the two valves probably accounts for the
Adams’ observation of an external ligament.)

The holotype of Tyleria fragilis remains a puzzle. I
have been able to examine only photographs of the spec-
imen, which is now too [r.l{_’;l]{‘ to travel. The specimen
was badly eroded from the start and has since been
much broken: the outer penmtmcdl layer is now mostly
gone. The “calcareous septa” seen by the Adams™ and
the “islands of solid calcium carbonate” observed by
Keen now appear with loss of the penustmtum to re-
semble short radial ribs (figure 2b). No other specimens
of Sphenia have been seen like this. and it may have
been caused by the animal’s nestling site. On the other

hand, the shallow pallial sinus defined by a series of dis-
continuous scars comports with Sphenia. The chondro-
phore and resilifer also fit this genus; \'.}11]{- both seem
distc:r(e(l such distortion is not unusual. ;
fort level with the l{ltntlh of the \l)(‘(lll]lll could be
achieved by close examination of the chondrophore, be-
cause that of myids has unique features. While I have
not seen other specimens of Sphenia with its singular
morphology, no other known nestling clam better ex-
plains the specimen, and it is best to leave the synonymy
of the two species named fragilis as it is.

The type specimen of Sphenia antillensis is small, flat,
and now chipped (figure 5). All other western Atlantic
material [ have examined, im*llltling the 23 lots available
in the USNM, specimens in museums on the west coast,
and a set of the material studied by Narchi and Doma-
neschi (1993) [SBMNH 145246], is indistinguishable
from eastern Pacific specimens of Sphenia fragilis in all
features here found to be useful here in distinguishing
species Sphenia—shell shape and thickness, maximum
size, chondrophore orientation and morphology. pallial
sinus details, and positions of the adductor muscle scars,
as well as in reported habitat.

The nomenclatural situation is further complicated by
the fact that Spfn'nju antillensis is not even the earliest
name available in the western Atlantic. The first name
proposed for a Recent western Atlantic Sphenia is Cor-
bula iheringiana based on material from Uruguay, with
a lectotype figured here with a photograph for the first
time (figure 24).

Because of the fact that western Atlantic material can-
not be distinguished from eastern Pacific material by any
criteria foun(l useful at the species level in this genus, it
is inescapable to use the first name proposed until such
time as significant differences are discovered.

Given its shallow habitat and presence in fouling com-
munities, it is not impossible that Sphenia f'mf!h’rs has
been transported by ship traffic during the last 300 years
either to the east or the west. As ewdeme that such
transport can occur in this genus is the recent discovery
of a few specimens of Sphenia in Pearl Harbor, Oahu,
Hawaii (SBMNH 144633). This material has been ten-
tatively identified as the western Pacific Sphenia corea-
nica Habe, 1951:76, based on its heavier commarginal
sculpture and pallial sinus positioned further from the
posterior end. (Habe’s original material was small and
oval, and had not grown the elongate posterior end typ-
ical of larger specimens.) However, the relationships of
this material and of western Pacific Sphenia coreanica

greater com-

—

Figures 5-7.
Lectotype of Sphenia trunculus, USNM 160116, length
= 9.1 mm.

Figures 8-10.

Sphenia fragilis (H. Adams and A. Adams). 5. Holotype of Sphenia antillensis; USNM 160495; length, 4
= 6.9 mm.

Sphenia gulfensis new species. 8. Holotype, left valve, SBMNH 144627

0 mm. 6.
7. SBMNH 144630, Puerto Pefiasco, Sonora, Mexico, length

7, length = 11.7 mm. 9. Paratype, right

valve, SBMNH 144628, length, = 0.6 mm. 10. Lot showing variability in shape, SB'\I‘\]I 144345, Puertecitos, B|]L[(‘t]|h:1]]||

(Norte), 18 m.
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to the eastern Pacific S. fragilis merits additional study,
ideally augmented with information from biochemical
_!_{t']lt'h{&.

Sphenia gulfensis new species
(Figures la, 8-10, 19, 20)

Description: Shell thin, elongate; anterior end pro-
duced. broadly rounded, tapering in thickness gradually
from anterior to posterior end; right valve more inflated,
generally extending well hv\nncl posteroventral margin
of left valve; posterior end often ve rv elongate, t.lpered
vertically, broadly truncate, sometimes flared, narrower
in left valve, not extended by periostracum, slightly gap-
ing. External surface with fine commarginal ribs. Peri-
ostracum thin, very light tan, adherent. Left valve with
NATTOW Lhcmdmphc)re projecting horizontally toward
right valve, even in large specimens; p(}stenm buttress
el{mtmte in large specimens; posterior ridge not extend-
ing lJe\nml \t‘l]tl’d] margin of Lh-:mdmph(}re Right valve
with resilifer more Llet-p]\ recessed than that of S fra-
gilis, and with more conspicuous anterior cardinal tooth.
Anterior adductor scar at middle of anterior end. Pos-
terior adductor scar and pallial sinus well recessed from
posterior margin. Pallial sinus a series of 3-4 narrow
scars; pallial line a discontinuous series of small, rounded
scars (figures 19, 20). An additional lot is illustrated to
show the variability in shape of this species (Figure 10).

Lt-ngth to 13.1 mm (SBMNH 144345; Puertecitos, Baja
California [Norte], Golfo de California).

Type material: SBMNH 144627, holotype, left valve:
length, 11.7 mm; height, 6.6 mm; thickness, 2.2 mm
(Figure 7, 19); SBMNH 144628, figured paratype, right
valve; length, 10.6 mm; height 5.9 mm; thickness, 1.9
mm (figures 8. 20); SBMNH 144629, four additional
paratypes, of Iengths 12.8 mm (right valve), 12.0 mm
(left valve), 11.1 mm (right valve), 11.0 mm (left valve).
all from type locality, Peter and Sally Bennett, March
1976.

Type locality: San Felipe, Baja California (Norte),
Gulf of California, Mexico (31.0°N, 114.8°W). 15-22 m.
mud bottom.

Distribution: Puerto Escondido, Baja California Sur
(25.8°N) (CAS 112929). northward to the head of the
Gulf of California at Bahia Cholla, Puerto Penasco, So-
nora (31.4°N) (SBMNH 115752, UCMP ES8398, Sko-
glund Coll.), south to Mazatldn, Sinaloa (23.2°N)
(UCMP E9704), Mexico, from the intertidal zone to 61
m (mean = 15 m: n = 13), on soft bottoms. I have
examined 31 lots.

Discussion: This species has sometimes been separat-
ed in collections as differing from S. fragilis. Stillman

Berry recognized it in material he had collected at
Puerto Pefiasco, Sonora, in 1949 and 1952 (SBMNH
115752), and I isolated it aside in material I had col-
lected at San Felipe, Baja California (Norte), in 1963
(UCMP E9705).

This new species differs from S. fragilis as follows: (1)
the anterior end of S. gulfensis is longer and propor-
tionately less inflated; (2) overall, it is more elongate; (3)
while varying somewhat in shape, not as much as S. fra-
gilis and never as irregular, suggesting a non-nestling
]mh]tdt (4) the right valve ov erlaps the left valve more
extensively postero-ventrally; (5) the (hnudr()phore in
the left valve, while varying somewhat in shape, is nor-
mally smaller and projects more horizontally, and has a
]untfer posterior buttress; the resilifer in the right valve
is umsequent]\ more deeply recessed: (6) the cardinal
tooth in the right valve is more conspicuous; (7) the pos-
terior end is sometimes flared and is not extended by
periostracum; and (8) the posterior adductor and the
pallial sinus are positioned further from the posterior
end.

In the Golfo de California, where their distributions
overlap, specimens of S. fragilis and S. gulfensis smaller
than 2 mm are difficult to differentiate. In such material,
S. fragilis is most easily distinguished by its more round-
ed outline, more inflated posterior end. its more poste-
riorly positioned pallial sinus, and its proportionately
larger chondrophore.

This new species differs from S. sincera Hanks and
Packer, 1985, which inhabits soft bottoms in 30 to 63 m
in northern New England, in being longer and more
tapered posteriorly, h.mnﬂ a narrower, less projecting
chondrophore. having a thumer. almost transparent peri-
ostracum, and in attammt_{ a ldrlrt-r size.

Etymology: The name gulfensis refers to the fact that
the known distribution of t]ns new species is chiefly re-
stricted to the Gulf of California.

Sphenia hatcheri Pilsbry, 1899
(Figures 11-13, 21)

Sphenia hatcheri Pilsbry, 1899: 128, pl. 1, fig. 5, 6; Lamy, 1927:
181; Carcelles, 1950: 82, pl. 5, fw 94; Carcelles and Wil-
liamson, 1951: 347; Castellanos, 1965: 173-175, pl. 1, figs.
1-8; Figueiras and Sicardi, 1970b: 22, pl. 7, fig. 103; Cas-
tellanos, 1970: 278-279, 348, pl. 25, figs. 9-11 [349]; Ber-
nard, 1953: 38.

.‘{_J'J;"r{'m'f.' .s‘uhq*{’m(.lh'.s' Dall, 1908; 422423, Lamy, 1927: 181-182;
Carcelles, 1950: 82: Castellanos, 1965: 174 [as a SYnony
of S. hatcheri]; Bernard, 1983: 55 [as a synonym of S.
hatcheri].

Description: Shell of moderate thickness, elongate;
subequivalve; anterior end produced, rounded, width ta-
pering gradually towards posterior end; posterior end

Figures 11-13. Sphenia hatcheri. 11. Holotype;
USNM 110719, length

—

ANSP 18083, length = 17.2 mm. 12. Hn|(:t\]n of Spfif nia subequalis, left valve,
6.9 mm. 13. Specimen fmm Isla Chiloé,

Chile, SBMNH 144635, le nrfll: = 30.1 mm.
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elongate, tapering, truncate posteriorly, extended by
periostracum, scarcely gaping. External surface with fine
to moderate commarginal ribs. Periostracum of moder-
ate thickness, thicker on posterior slope, light tan, erod-
ed in large specimens. Left valve with a large chondro-
phore, prc-]e(tmu as much ventrally as horizontally: an-
terior buttress wide: pustenur huttress short; pmtenor
ridge extending a little beyond ventral margin of
Lhuﬂdrophure Right valve with resilifer not very deep]\
recessed, with a conspicuous anterior cardinal tooth. An-
terior adductor placed antero-ventrally. Posterior adduc-
tor and pallial sinus recessed from posterior margin. Pal-
lial sinus of one broad and several smaller scars; pallial
line a discontinuous series of small scars (Figure 21).
Lvngth to 30.1 mm (SBMNH 144635; Isla Chiloé,
Chile).

Type material and localities:

S. hatcheri—ANSP 18083, hulnt\'pt pair; length, 17.2 mm;
height, 9.2 mm; thickness, 7.3 mm (Figure 11). “Cape
Fairweather” {Cabo Buen Ti iempo), Santa Cruz Province,
Argentina (51.5°S).

S. sube qum’:s—US\ M 110719, holotype, left valve; length, 6.9
mm; height, 4.3 mm; thickness, 1.3 mm (Figure 12). Se-
conda Angostura, eastern end of Estrecho de Magallanes,
Magallanes Province, Chile (52.6°S, 70.2°W); Albatross
stn. ZTT(} 20 fms. [37 m], on gravel.

Distribution: La Paloma, Rocha Department, Uru-
guay (34.6°S) (Figueiras and Sicardi, 1970b); Mar del
Plata, Buenos Aires Province (35.0°S) (Castellanos, 1970:
279: MACN 10757, not seen): Puerto Madryn, Golfo
Nuevo, Chubut Province (42.8°S) (ANSP 170466), and
Cabo Domingo, Tierra del Fuego Province (53.7°S)
(ANSP 236074), Argentina, in the Estrecho de Magal-
lanes, at 52.6°S (USNM 110719), and north in the east-
ern Pacific to Isla Chiloé, Chiloé Province, Chile
(approx. 43°S) (Figure 13) (SBMNH 144635). The only
depth record av: dlfdl:-le is that with the type specimen of
S. subequalis, 37 m. The material that has been illus-
trated and that 1 ]mve studied is of similar shape, sug-
gesting that the species occurs in relatively soft substrata.
Rt[(ll’(l‘. from north of the Golfo Nuevo—the Uruguay-
an and Mar del Plata specimens cited abov e~—~pmlmh]\
represent sporadic larval settlement. Only a single east-
ern Pacific lot has thus far come to my attention, and I
have been unable to discover what material Bernard
(1983) relied upon for his eastern Pacific record of this
species.

Discussion: The largest species of the genus, S. hat-
cheri is most similar to S. luticola. The former differs in
having a thinner, more regular shell with a broader pos-
terior end. The chondrophore in the left valve projects
more toward the right valve, with the resilifer in the
right valve more dee pl\ recessed. The posterior rI(lg(
does not extend as far beyond the ventral edge of the
chondrophore.

.‘i;;."u'nm luticola |\"l|{>rl(it'|lrlt'.~;_ 1546)
(Figures 1b, 14-17, 22

Corbula luticola Valenciennes, 1846: pl_ 24, fig, 6, 6a; Carpen-
ter, 1564: 543 (as Spfi( nia, and as a pt)mihle senior syno-
nym of S. fragilis); E. A. Smith, 1893: 279; Lamy, 1927:
179-180 (as Sphenia and as senior synonvm of S. fragilis,
but under the latter headmu Hertlein and Grant, 1972:
321-322, pl. 56, figs. 21, 22 (as “cf. luticola™); Bernard,
1953: 58.

Sphenia pholadidea Dall, 1916a: 41, nomen nudum; 1916b:
415; Oldroyd, 1925: 201; Lamy, 1927: 181; Bernard, 1983:
58 (as a svnonvm of S. luticola)

Cuspidaria (Tropidomya) nana Oldroyd, 1918: 28, Oldroyd,
1924: 99, pl. 13, ﬁgs 89 ] T Smith, 1978: 350: Bernard,
1983: 58 (as a synonym of S. luticola); Coan and Kellogg,
1990: 178.

Sphenia globula Dall, 1919: 370-371; Oldroyd, 1925: 201;
Idill\ 1927: 181; Schenck and Keen, 1940: 391, pl. 2, figs.

7: Schenck, 1945: 517, 519, pl. 67, figs. 5-8; “Uodring
‘md Bramlette, 1951: 66, 9]; J. T. Smith, 1978: 340, Ber-

nard, 19583: 58 (as a synonvmn of S. luticola).

Description: Shell relatively thick, highly variable in
shape, from oval to elongate: right valve slightly more
inflated than left: antenm‘ end short bmadl\ rounded;
tapering in thickness evenly from anterior to posterior
ends; posterior end from short to somewhat produced,
and from truncate to somewhat pointed, sometimes
twisted in various directions depending on crevice or
hole inhabited, generally extended by outer shell laver
and periostracum, acarc(*]\ gaping. External surface with
fine commarginal ribs; periostracum light to dark tan,
frequently eroded in large specimens. Left valve with
large, heavy chondrophore, projecting more ventrally
than toward right valve; posterior and anterior buttresses
of chondrophore short, thick; posterior ridge often pro-
jecting well beyond ventral margin of chondrophore.
Right valve with large, heavy, rounded resilifer under
hE‘d]\b not deeply re(‘essed and sometimes with slightly
projecting anterior cardinal tooth. Anterior adductor scar
large, positioned ventrally. Posterior adductor scar and
pallial sinus near posterior end. Pallial sinus of two rel-
atively broad, elongate scars, and gf-nr:'ra]l\ also with one
or two smaller scars: pallial line a series of small, dis-
continuous scars (ﬁgure 29). Length to 20.6 mm (para-
type of C. nana).

Type material and localities:

C. luticola—MNHN, lectotype herein designated, the larger of
two pairs, likely that figured by Valenciennes (1846: pl.
24, fig. 6a) as an f:-pened specimen; length, 10.7 mm;
hﬂght 6.3 mm; thickness, 6.0 mm ﬁgur( 14). Paralec-
totype, pair, perhaps that figured by Valenciennes (15846:
pl. 24, fig. 6) as a closed pair in situ in a rock crevice;
length, 9.3 mm. Locality not given in original account. The
label says “Californie,” to \\hl{]l someone has added “Ma-
zatlin.” The latter is undoubtedly incorrect. and the lo-
Ldllt‘\ is here restricted to \Icmtc*rm Bavy, Monterev Coun-
ty. California (36.7°N). from where other of Valenciennes’
material of bivalves boring or nestling in dredged rocks
seems to have come.

S. pholadidea—USNM 2581, holotype, pair; length, 13.1 mm:
height, 6.0 mm; thickness, 5.1 mm (Figure 15). Santa Bar-
bara, Santa Barbara County, California (34.4°N); William
Rich.
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Figures 14-17. ."{I.uﬂ'rwm.r luticola. 14. Lectotvpe of Corbula luticola, MNHN

;'r;-’*‘f'ffrhh'rr'rf. USNM 2581, length 13.1 mm. 16. ||-:|H1.\[1=' ot Cuspidaria nana, CAS 060981 length
of Sphenia globula, USNM 218977, length 128 mm

length 10.7 mm. 15. Hr:]cnh|n- ol .\;H"J.m‘n'

19.4 mm. 17. Le« totvpe
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| hinges. 18. Sphenia fragilis, SBMNH 144630, Puerto Penasco, Sonora.
Mexico, length = 9.1 mm. 19, 20. Sphenia gulfensis new species. 19. Holotvpe, SBMNH 144627, left valve, length, 11.8 mm. 20.
Paratype, SBMNH 144625, right valve, length 10.6 mm. 21. Sphenia hatcheri, SBMNH 144635, Isla Chiloé, Chile, length =
30.1 mm. 22. Sphenia luticola, LACM 60 22, Monterey, California, 18 m, length = 14.1 mm.

Figures 18-22. Comparative ]1.1|||.=| lines, muscle sears anc
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C. nana—CAS 060951, holotype, pair; length, 19.4 mm;
height, 11.1 mm; thickness, 10.1 mm (Figure 16). AMNH
58306, paratype, 20.6 mm. Monterey Bay. Monterey
County, California (36.7°N).

S. globula—USNM 218977, lectotype herein designated, open
pair; length. 12.8 mm: height, 8.7 mm; thickness, 5.4 mm,
the only specimen cited in the original account (Figure
17). CAS 064102, u]n n pair, p.lmlm totype; length, 14.5
mm. CAS 085834, closed pair, paralectotype; length, 9.7
mm. Bolinas Bay, Marin County, California (37.9°N);
Henry Hemphill. The last specimen was figured by
Schenck and Keen (1940) and Schenck (1945) and may
also be the Bolinas specimen of Cuspidaria nana referred
to by Oldroyd (1918).

Distribution: West of Destruction Island, Jefferson
County, Washington (47.7°N) (SBMNH 140087), south
to San Diego, San Diego County, California (32.8°N)
(USNM 322064, 32.2(}65 from 15 to 155 m (mean, 50
m: n = 15), nestling in holes in rock and shell. T have
seen 34 Recent lots. This species has also been recorded
in the Pliocene Foxen Mudstone of Santa Barbara Coun-

ty (Woodring and Bramlette, 1951: 66, 91, as S. globula)
ctml San ])w;_‘u Formation ni San Diego County (Hert-
lein and Grant, 1972: 321-322, pl. 56 figs. 21, 22, as
“cf. luticola”), California.

Discussion: The type specimens of this species and its
synonyms demonstrate the potential of species of Sphe-
nia to assume a variety of shapes. Nestling in pre-estab-
lished cavities in subtidal rocks, the shell conforms to
the shape of the available space in the same manner as
the European Miocene S. anatina discussed by Baluk
and Radwariski (1979). The lectotype of C orbula luticola
and the holotype of Cuspidaria nana are inflated and
acuminate. The holotype of Sphenia pholadidea is flat-
tened and truncate posteriorly, and the lectotype of S.
globula is oval and inflated.

A small specimen (CAS 111000; Monterey, California;
length, 5.8 mm) is regular in outline and only somewhat
l{)n;_,er posteriorly. It is similar to juvenile Mya, but is
easily distinguished by its shallow palImI sinus (nmpu'-.t-d
of broad pallial scars, as well as by features of its chon-
drophore, such as those outlined h\ Hanks and Packer
(1985: 324) for their new species of Sphenia. In this
small Monterey specimen, the chondrophore I)]U]i:'l.t‘s
more horizontally and the resilifer in the left valve is
more deeply recessed than those of large specimens,
demonstrating the morphological change with growth.

Sphenia luticola and S. fragilis ov t-rIdp in southern

California. The former can be distinguished by its thick-
er shell, more ventrally directed dmmlmp]mw with a
larger, often projecting posterior ridge, and a pallial line
formed by larger scars. It also occurs offshore and attains
a larger size.

Of the eastern Pacific taxa, S. luticola is the most sim-
ilar to the type species of the genus, S. binghami, which
has a more regularly quadrate shape, \mh a broadly
truncate posterior end, and its chondrophore is thinner,

more horizontal, and does not have a projecting pmtv
rior n(lge (USNM 171240 []ednt_\pt |, 171245, 33725

Its pallial sinus is composed of narrower scars, and at-
tains only about 10 mm.

OTHER TAXA

Several fossil taxa of Sphenia have been named in North
and Central America. While it is beyond the scope of
the present paper to analyze their re]atmnahlps I list
them here to facilitate access to this literature.

Sphenia senterfeiti Gardner (1936: 45, pl. S, figs. 2
4). described from the Miocene Oak Grove |‘u! mation
of the Alum Bluff Group of Florida, has an oblique out-
line, a broadly flared posterior end, and a relatively
small, horizontal chondrophore [USNM 372905]. Sphf—
nia dubia (Lea, 1843: 2) [originally as Mya dubia] from
the Pliocene Yorktown Formation of Virginia is relatively
thick shelled, variable in shape, but generally short and
oval, and it has an eapt'{mﬂ\ large (h{m(lmphure in the
left valve and resilifer in the right; Mya reflexa Lea
(1843: 2) is regarded as a synonym (Campbell, 1993: 47,
213, fig. 187, l?ﬂd) [see also Lea, 1845 236-237. )1. 34,
ﬁ}_{&. 9. 10] [ANSP 1588, USNM 403361, SBMNH
144632]. Sphenia attenuata Dall (1898: 860, pl. 35, fig.
9) [USNM 107806], from the Plio-Pleistocene Caloosa-
hatchee Formation of Florida, is very similar to S. dubia
and is perhaps a synonym of it.

Sphenia wallacei Dall (1912: 3). described from the
late Pleistocene of F’(mdmct, seems to have been over-
looked since it was proposed. The type material [USNM
214354] consists of a large right valve (length, 10.3 mm),
a medium-sized left valve (length, 9.1 mm), and a small
left valve (length, 3.7 mm). The right valve, which would
be the logical candidate for an eventual lectotype des-
ignation, is oval and inflated and seems to be same thing
as the later-named S. tumida Lewis (1968: 26-30. pl. 1.
figs. 1-4) [USNM 645663-645667] from the Pleistocene
of Florida. The larger left valve in the type lot of §.
wallacei is elongate and may be S. fragilis: the other left

valve is too small to identify. ‘aphe nia tumida was re-
ported from a Texas beach, .1|t]1m1tfh it was thought to
have pn\alhlx been a fossil (Odé dll(] Speers. 1971 Tl
Odé, 1971: 74-75). However, Sphenia tumida has been
reported and figured as living on the coast of Yucatan,
Mexico (Vokes and Vokes, 1983: 44, pl. 48, fig. 16). Thus,
there may be a second living species of Sph( nia in the
western Atlantic, which should be called S, wallacei:

EXCLUDED TAXA

Sphenia bilirata Gabb (1861: 369) was described from
Santa Barbara, California, presumably from the Tertiary,
as is implied by the paper’s title (“Descriptions of new
species of American Te rtiary Fossils and a new ( sarbon-
iferous Cephalopod from Texas™). Sphenia bilirata was
not ﬁtrun d. and the t_\l‘n material has never been locat-
ed. There must have been more than one original spec-
imen, because the diameter was said to be “variable.” As
has been noted by previous workers (Carpenter, 1564
632 [1872: 118]; L.im\ 1927: 177), the desc |1p!]nm close
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Figure 23. Mya “arenaria Linnacus, 1758. Holotype of Sphenia ovoidea, USNM 4552, length, 7.5 mm

I_\' matches small Hiatella arctica (Linnaeus, 1758). How-
ever, Hiatella has not been recorded from the Santa Bar-
bara Formation (Amold, 1907: 32. Dibblee. 1966: 58).
the outcrop of which at Bathhouse Beach is the most
likely locality for the rest of the Santa Barbara taxa de-
\(Illu d in (-,i!lll\ pape r'. Additional \Iml\ of the Santa
Barbara Formation is needed, because its fauna remains
poorly documented. It is more likely that S. bilirata
came from the Recent fauna, because, while it is re-
corded by Gabh simply as
tllt‘ other Santa Barbara fossil taxa also adds “Miocene”

“Miocene?” (The Santa Barbara Formation is now
re l_fdli.lt'(l as being of early Pleistocene age.)

"-;:fu i :n’hfrwrm @ Conrad (1837: 234, p! 7, fig.
is the HII(']II‘l] combination for Cryptomya fr.ra":fammu
(Conrad, 1837) (Keen, 1966: 171)

.‘\'quu'n.hr:'." meganosensis Clark and Woodford (1927:
106, 134, ]al. 18, figs. 15, 16),
Eocene Meganos Formation of central California, is
based on two closed specimens [UCMP 31326, 31327]

from the lower middle

Another Santa Barbara bivalve desc t'|]n-l|
Cardita monili

from this form:

-.l] h’s paper.

ta (p 371). has been \nlm:ilu ntly recorded

\ third Santa Barbara bivalve, Venus rhiy-

somta (pp. 504 370, which has been ru--_'.m!l-r[ as 4 synonvm

ot Nutricola tantilla (Gould, 1553:406) (Carpenter, 1564:632
5. Gray, 19582:108-109, as Transennella: generic allocation
Coan and Scott, 1997:14, 25), has not been recorded from the
Santa Barbara Formation, but N barbarensis (Armold, 1907
140 —441 ]1| D28, he. 3. as Psq I.--’I.:'u".'-'.- is so recorded. and I thus
suspect that V. rhiysomia is a senior synonvm of Arnold’s taxon
instead. The two _'.|\Ir-riu-||'\ described from the same station
have HII}I\I'flIIL'II”'\ been recorded there, both now regarded as
junior svnonvims of other taxa

s “Santa Barbara Cal..” each of

said to resemble material of H;JJ"u'uiu from the Eocene
of the Paris Basin. No additional specimens of this spe-
cies have been recorded, nor has the genus been re-
|)i.ll'tl’ll in any other strata earlier than the Pliocene in
western North America. Until more material becomes
available and a hinge exposed, one cannot be certain that
this material represents Sthiu

Sphenia ovoidea Carpenter (1864: 602, 637 [1872: 88§,
123], 1865: 54) was described from a single specimen,
paired valves obtained in Puget Sound from a fish stom-
ach in the 1860s. -."-'rnfu'um ovalis Carpenter, 1864: 682
[1872: 168], is a typographical error for ovoidea in the
same work.) Although previous workers have listed it as
a H_.Hfu'n."u. examination of the ||n[n|_\'|n' [USNM 4552.
length, 7.5 mm: height, 4.5 mm; thickness, 2.8 mm]|
(Figure 23)°, which was well ficured |1_\' Palmer (1958:
116. 340, pl. 15, figs. 7-10), confirms Carpenter’s “man-
tle bend large” (i.e.. a large [‘m”l}d sinus), demonstrating
that it is a juve nile Mya, not a H‘r:fumu |||\:m|v Mya
are most easily distinguished from Sphenia by their larg-
er, continuous pallial sinuses. This specimen appears to
be Mya arenaria Linnaeus (1758: 670); it presents a
quandary because this species, having become extinet in
the Pacific Northwest |l_\' the Pleistocene (Carlton, 1979:
518-543. 1992: 495), was first recorded in the 1880s,
when it became reestablished through introduction from
Atlantic |'n:p|1|:mnl|\ with ilr:p:)rfh of Crassostrea virgi-
nica (Gmelin, 1791). The only Mya thought to have been
present in the 1860s is _"..'.I'Jm truncata Linnaeus (1758:

A broken valve in
unrelated species, most likely a lvonsiid, mixed into the lot
between the time of (:‘il'[ll'llls'r' and that of Palmer

a separate L-,L|nnl.- with the imlnt\]n- is an




E. V. Coan, 1999

Figure 24.

Sphenia fragilis. Lectotype of Corbula iheringi-
ana Pilsbry, 1897; ANSP 70541, length, 9.0 mm.

670)°, but small specimens of that species are ver, dif-
ferent from those of arenaria. It is possible that: (1) the
specimen might not actually have come from Puget
‘mmltl u|t|m1|1'h all the other material collected there |)\
.. B. R. Kennerley of the Northwest Boundary Survey
}!n\ proven to authentic; or that (2) Mya arenaria was
actually present in Puget Sound 20 years earlier than
pre viously thought as a result of introduction with oys-
ters or \|||p fouling (]. T. Carlton, e-mail, 19 November

1997).
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