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ABSTRACT

The name Papyridea soleniformis (Bruguiere, 1789), as used
by most authors, embraces two taxa of marine cardiids found
in the tropical Atlantic Ocean. Papyridea lata (Born, 1778) oc-
curs in the western Atlantic Ocean, Caribbean Sea, and Gulf
of Mexico. Born’s specimen in the Z()ologisches Museum, Vi-
enna, labeled as variety “roseo-maculata” (891a), is here des-
ignated as the lectotype. Papyridea soleniformis (Bruguiere,
1789) is sympatric with P. lata. but also occurs in the eastern
Atlantic Ocean. Chemnitz, 1782, Conchylien Cabinet, page 65,
plate 6, figures 49 and 50 are designated as the lectotype il-
lustrations. Cardinm (Papyridea) spinosum var. turtoni Dall,
1900 is a junior synonym of P. snlmz’ﬁ)rn'lis.

Additional key words: Cardioidea, type specimen, Atlantic
Ocean.

INTRODUCTION

The marine cardiid known as Papyridea soleniformis
(Bruguiére, 1789) is considered a fairly common, wide-
spread species in the western Atlantic Ocean, Caribbean
Sea, and portions of the eastern Atlantic Ocean. Addi-
tional study has revealed the presence of two taxa cur-
rently grouped under that name: Papyridea soleniformis
(Bruguiere, 1789) and Papyridea lata (Born, 1778). The
source of the taxonomic confusion concerning these spe-
cies may be traced to Linnaeus (1758). Ile described
Solen bullatus from an unknown locale with reference
to Rumphius’s plate 44, fig. N (Figure 1). However, Lin-
neaus’s brict description of Solen bullatus does not apply
to this illustration. (I have cited Rumphius (1705) for
this figure, but as Dodge (1952) pointed out, we cannot
be sure which edition, or even which of Rumphius’s two
works, Amboinisclie Rariteitkamer or Thesaurus imagin-
um piscitun Testaceorum, was involved. Regardless, the
plates of the two works are identical.) The species de-

picted in Rumphius’s fig. N also does not conform to
Linnaeus’s concept of Solen as cvidenced by the other

species originally included by him in that genus. Smith
(1945) identified the figure with a Pacific species of Ful-

via. But the color plate in Rumphius is of an all-white
shell, which would be rare for a Fulvia. Furthermore,
Rumphius used the vernacular name Doublet or Dub-
beld for other cardiids and the name Ark for arcids.
Rumphius called the species later named by Linnaeus
as the Bastaard Ark. Based on this evidence, Rumphius’s
species undoubtedly is an arcid. Schumacher (1817) be-
lieved Linnaeus’s species was misplaced in Solen and
suggested Coeur (a cardiid). Hanley (1855) agreed but
suggested that the description applied to a Fulvia and
the illustration to an arcid. Dodge (1952) concluded that
Linnaeus mistakenly had given Rumphius’ fig. N as rep-
resenting this species. In any event, the species cannot
be identified unambiguously from either the description
or the illustration and no type exists in the Linnean col-
lection (Dodge, 1952). The name Solen bullatus there-
fore is a nomen dubium. However, many subsequent au-
thors retained bullatus for various species and ignored
Linnaeus’s incongruous description. Inasmuch as we do
not know the identity of Linnaeus’s species, no use of
the name Solen bullatus can be accepted as a correct
identification, and none of the subsequent authors may
be considered the author of that name, even if placed
in a different genus (ICZN, 1999: Art. 49). Finally, Rum-
phius’s fig. N does not resemble either of the two Pa-
pyridea species discussed here and appears to be an ar-
cid.

MATERIALS AND METHODS

Fifty-six specimens of P. soleniformis and 325 specimens
of P. lata were examined. Specimens were measured as
the greatest length parallel to the hinge axis. Institutional
acronyms are: ANSP, Academy of Natural Sciences, Phil-
d(lelphm USA; GTW, collection of G. Thomas Watters,

Columbus, Ohio, USA; HGL, collection of Harry G.
Lee, Jacksonville, Florida, USA; RV, collection of Ron
Voskuil, Delft, The Netherlands; UF = Florida Museum
of Natural History, Gainesville, Florida, USA; UMMZ =
University of Michigan Muscum of Zoology, Ann Arbor,
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Figures 1-6. 1. Rumphius, 1705, pl. 44, fig. N. Type figure of Solen bullatus Linnaeus, 1758. 2.  Pectunculus tenuis pelluci-
dus. . . Lister, 1685, pl. 342, fig. 179. Type figure of Coeur spinosum Meuschen, 1787 = Papyridea lata (Born, 1778). 3.  Blasen-
arrige Herz Knorr, 1772, pl. 7, fig. 6. Cited by Born as questionable figure of Cardium latum Born, 1778. 4. Born, 1780, pl. 3,
fig. 8. Born’s refiguring of Cardium latum Born, 1778. 5. Chama H. inaequilatera, oblique striata. . . Gualtieri, 1742, pl. 85, fig.

H. Type figure of Coeur hiatus Meuschen, 1787 = Papyridea soleniformis (Bruguiere, 1789). 6.

Solen bullatus “Linnaeus.”

Chemnitz, 1782, 65, pl. 6, figs. 49, 50. Lectotype figure of Cardium soleniforme Bruguiere, 1789, designated herein.

Michigan, USA; USNM = National Museum of Natural
History, Washington, DC, USA.

SYSTEMATICS

Superfamily Cardioidea Lamarck, 1809
Family Cardiidae Lamarck, 1809
Subfamily Trachycardiinae Stewart, 1930
Genus Papyridea Swainson, 1840

Type Species: Papyridea Soleniforme “Wood,” non
Bruguiere, 1789, by subsequent designation of Gray
(November, 1847). Swainson had included four species
under Papyridea, including Papyridea soleniforme
“Wood, 1815.” Wood’s figure (pl. 56, fig. 3) is of Papyr-
idea lata (Born, 1778). Swainson’s type species is there-
fore misidentified. But as both species are members of
Papyridea, there is no threat to the stability of this genus
name, and I have not referred the case to the Commis-
sion (ICZN, 1999: Art. 70 (b)). Herrmannsen (Septem-
ber, 1847) had earlier designated Cardium bullatum as
type of Papyridea, but as that species was not included
by Swainson in his original list, it is not eligible as the

type species.

Papyridea lata (Born, 1778)
(Figures 2, 4, 7-13)

Pectunculus tenuis pellucidus, leviter purpurascens, dense
striatus a Jamaica Lister, 1685: pl. 342, fig. 179 [pre-Lin-
nean; type figure of Coeur spinosum Meuschen, 1787, by
restriction of Clench and Smith, 1944, as first revisors].

Cardium latum Born, 1778: 37; 1780: pl. 3, fig. 9; Bruguiere,
1789: 234-235 [partim].

Coeur spinosum Meuschen, 1787: 442 [non-binomial].

Cardium soleniforme “Bruguiere”—Wood, 1815: 233, pl. 56,

fig. 3; 1835:36, fig. 3; 1856: 5, pl. 5, fig. 36 [all non Bru-
guiere, 1789].

Papyridea Soleniforme “Wood”.—Swainson, 1840: 374.

Cardium (Papyridea) bullatum (Linnaeus).—R&mer, 1869: 74—
76, pl. 12, figs. 13-16.

Cardium latum “Chemnitz”.—Brauer, 1878: 127.

Cardium (Papyridea) bullatum “Chemnitz”.—Kobelt, 1880:
345, pl. 101, fig. 4.

Cardium spinosum var. spinosum (Meuschen).—Dall, 1900b:
1107-1108.

Papyridea spinosum (Meuschen).—Smith, 1937: 49, pl. 17, fig.
8; McLean, 1939: 164-165, pl. 24, ﬁgs. 3, 9: Vilas and
Vilas, 1945: 38, pl. 3, fig. 15.

Papyridea hiatus (Meuschen)—Clench and Smith, 1944: 17,
pl. 4, figs. 3-5 [partim].

Papyridea hiatus (Meuschen).—McLean, 1951: 71 [partim]
[not pl. 15, fig. 1 = Papyridea soleniformis (Bruguiére,
1789)].

Papyridea soleniforinis (Bruguiere).—Keen, 1937: 14-15; Ab-
bott, 1954: 398, pl. 39n [partim]; Perry and Schwengel,
1955: 68, pl. 13, fig. 74; Warmke and Abbott, 1961: 183,
pl. 37j; Abbott, 1968: 228, fig. 7; Nordsieck, 1969: 103,
pl. 15, fig. 57.10; Stanley, 1970: 157, 158, pl. 20, figs. 1-
6; Porter and Tyler, 1971: 16, fig. 9; Clench, 1973: 57, pl.
23, fig. 16; [partim] Abbott, 1974:484, pl. 22, fig. 5555;
Humfrey, 1975: 245, pl. 29, figs. 18, 18a.; Rios, 1975: 223,
pl. 71, fig. 1072; Keen, 1980: pl. 5, fig. 7 [partim]; Vokes
and Vokes, 1953: 40, 63, pl. 41, fig. 3: Rios, 1994: 263, pl.
90, fig. 1282 [all non Bruguiere, 1789].

Cardium bullatum “Chemnitz” —Lamy, 1941: 462463 [par-
tim].

Papyridea (Papyridea) soleniforme (Bruguiere).—Fischer-Piet-
te, 1977: 69-70 [partim].

Papyridea latum (Born).—Voskuil and Onverwagt, 1991: 31
[partim].

Papyridea (Papyridea) lata (Born).—Kafanov, 1997: 3-4, pl. 1.
figs. 3a, b, pl. 2, figs. la—d, 2a—e, pl. 3, figs. la—c.
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Figures 7-13. Papyridea lata (Born, 1778). 7. Leetotype, herein designated (Zoologisehes Museum, Wien, 891a) (from original
photograph of R. Voskuil). Locality unknown. 8. Paraleetotype, herein designated (Zoologisches Museum, Wien, 891a) (from
original photograph of R. Voskuil). Locality unknown. 9. 2-12 m, Cat Cay, Bimini, Bahamas (UF 176315) (47 mm). 10~
11. Beached, Sanibel Island, Florida. USA (GTW) (34 mm). 12. Salvador, Bahia State, Brasil (HGL) (36 mm). 13. Matanzas,
Cuba (GTW) (31 mm).

Figures 14-21. Papyridea soleniformis (Bruguiere, 1789). 14-15. Syntype of Cardium (Papyridea) spinosum var. turtoni Dall,
1900. [Pleistocene] of Caloosahatchee River, Florida, USA (USNM [USGS] 157547) (42 mm). 16-17. Sao Tomé (ANSP 267835)
(53 mm). 18, St. Helena (USNM 777907) (43 nim). 19.  Cape Verde Islands (ANSP 309062) (45 mm). 20.  Water Island, Virgin
Islands (GTW) (33 mm). 21. Off Lake Worth, Florida, USA, 60 m (UF 12117) (34 mm).
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Description: Shell to 44 mm in length, thin but solid,
oval, compressed, slightly opisthogyrate, slightly inequi-
lateral, with the umbo located 37-45% length back from
the anterior margin. Posterior of umbones rounded,
lacking a ridge or angulation. Shells gaping antero-ven-
trally and postero-dorsally, forming pedal and siphonal
gapes respectively. Exterior of shell ornamented with
43-59 primary radial ribs. Ribs about as wide as inter-
rib spaces on anterior of shell, becoming wider on pos-
terior. Postero-dorsal margin dentate. Primary ribs tri-
angular in cross-section on anterior of shell, becoming
flattened on posterior of shell. Anterior-most primary
~18 ribs and posterior-most ~12 ribs ornamented with
minute concave scales. Scales cross entire rib on anterior
ribs, but are situated on a narrow medial line on the
posterior ribs. Exterior color quite variable. Background
white with large irregular patches of yellow, orange, rose,
or purple, sometimes forming irregular concentric
bands. Occasional specimens are uniformly colored with
these shades. Some specimens have one or two vague,
broad rays radiating from the umbones of the same color
as the patches. These rarely persist on the exterior on
specimens larger than 10 mm. Living and freshly dead
specimens have a thin, tan-colored periostracum around
the shell margin. Hinge occupying 1/2 of total length.
Anterior laterals larger, more blade-like than posterior
ones. Left and right laterals of equal size. Left laterals
engage dorsal to right laterals. Small, peg-like left car-
dinal tooth fits into socket in right valve. Ligament ex-
ternal, small, approximately 1/6 or less of shell length.
The arrangement of the teeth and ligament allows the
shells to rock along an antero-postero axis (Watters,
1992). Interior of shell white, with exterior colors show-
ing through. The two broad rays radiating from the
umbo are much more conspicuous and noticeably longer
on the interior than on the exterior.

Preserved examples have not been seen.

Type Material: The Born collection in the Zoolo-
gisches Museum, Wien, has two syntypes of Cardium
latum (891a), one labeled “roseo-maculata,” the other
“luteo-maculata” (Voskuil, in litt.). The first, “roseo-ma-
culata,” corresponds best to Born’s 1780 illustration and
is here designated as the lectotype (Figure 7). The sec-
ond specimen, “luteo-maculata,” is a paralectotype (Fig-
ure 8). ICZN (1999: Art. 72.4.1) does not allow speci-
mens “expressly” excluded as distinct variants to remain
part of the type series. Strictly speaking this might ex-
clude Boms two color variants from being primary
types. However, it is clear that Born considered all of
his specimens to belong to one or the other color variant;
the two variants therefore compose the entire type se-
ries.

Type locality: Cardium latum Born, 1778: unknown.

Material examined: BERMUDA: 1.5-3.0 m, Coney
Island (GTW, HGL). TEXAS: 46 m off Freeport
(ANSP). SOUTH CAROLINA: Myrtle Beach, Orry Co.
(GTW). FLORIDA [Atlantic Ocean]: dredged 90 m

(RV); 21 m, 121 km E of St. Augustine, St. Johns Co.
(UF); 320 m, off St. Augustine, St. Johns Co. (GTW);
23 km ENE of Mayport, Duval Co. (HGL); 27 m, 32
km E of Mayport, Duval Co. (HGL); 30-60 m, off Sing-
ers Id., Palm Beach Co. (UF); 30 m, Peanut Island, Palm
Beach Co. (UF); Palm Beach, Palm Beach Co. (UF);
Fish Haven, Lake Worth, Palm Beach Co. (UF); Lake
Worth, Palm Beach Co. (ANSP, GTW, UF); S of Lake
Worth Inlet, Palm Beach Co. (UF); 55 m, off Boynton
Inlet, Palm Beach Co. (UF); 18 m, off Briny Breezes,
Palm Beach Co. (UF); fill from 18 m, Pompano Beach,
Broward Co. (UF); Finger Channels, Dade Co. (HGL);
Bear Cut, Key Biscayne, Dade Co. (UF); Biscayne Bay,
Dade Co. (GTW); 73 m, off Miami, Dade Co. (GTW);
Little Duck Key, Monroe Co. (UF); W end Bahia Honda
Key, Monroe Co. (UMMZ); Newfound Harbor Keys,
Monroe Co. (UF); 117 m, Florida Straits, 24°23’15” N,
82°01°17” W (UF). [Gulf of Mexicol: 64 m, 150° off Pen-
sacola, Escambia Co. (UF); off Destin, Okaloosa Co.
(ANSP); 26 m, Destin, Okaloosa Co. (UF); 40 m, 225°
off Panama City, Bay Co. (ANSP, UF); 8-11 km S of
Alligator Point, Franklin Co. (UF); Boca Ciega Beach,
Pinellas Co. (UF); St. Petersburg, Hillsborough Co.
(UF); Longboat Key, Sarasota Co. (UF); 13-15 m, 15—
18 km SW of Big Sarasota Pass, Sarasota Co. (UF); Ft.
Myers Beach, Lee Co. (ANSP); Captiva Island, Lee Co.
(UF); Point Ybel, Sanibel Id., Lee Co. (UF); Sanibel Id.,
Lee Co. (ANSP, GTW, UF); Boca Grande, Gasparilla
Island, Lee Co. (ANSP); Little Gasparilla Island, Lee
Co. (ANSP); 55 m, off Naples, Collier Co. (UF); Naples
Beach, Collier Co. (GTW); Marco Id., Collier Co. (UF);
427 m, 241 km W of Cape Romano, Collier Co. (UF);
Madiera/Pass-a-Grille Beach, Pinellas Co. (UF, UMMZ);
dredged 30 m, Bradenton, Manatee Co. (RV); off Pan-
ama City, Bay Co. (HGL). BAHAMAS: 2-11 m, Cat Cay,
Bimini (UF); Alicetown, Bimini (ANSP); drift, 300 m N
of Current Cut, Current, Eleuthera (HGL); Parrot Cays,
Great Abaco (ANSP); Hog Island (ANSP). CUBA:
(GTW); Matanzas (GTW); Playa del Frances (GTW),
Varadero (ANSP, GTW); 5-7m, 0.8 km out from bay side
of Icacos Peninsula (ANSP); Tarallones de Arena, near
Santiago (ANSP). PUERTO RICO: (GTW); off Cabo
Rojo Lighthouse (UF); Mayaguez (GTW); Punta Arenas
(ANSP). VIRGIN ISLANDS: Devils Bay, Virgin Gorda
(UF); St. Croix (UF); Water Id. (GTW); St. Thomas
(ANSP). ST. MARTIN: (ANSP). GRENADA: 1 m, near
Lance aux Epines (HGL); Grand Anse Beach (ANSP);
7-11 m, entrance of St. George Harbour (ANSP); 0.3~
1 m, Pl‘ickly Bay (ANSP). MARTINIQUE: (ANSP, UF,
UMMYZ). ARUBA: (GTW). HONDURAS: 8 m, ESE of
Punta Negro (ANSP); 8 m, N of Man of War Cay
(ANSP); Hopkins, Commerce Bight (ANSP). BRAZIL:
3-6 m, off Clube Iate, Salvador, Bahia State (HGL); 1—
3 m, Salvador, Bahia State (HGL); 9-10 m, Porto Belo,
Santa Catarina State (HGL).

Distribution: Subtidal to at least 90 m. Western At-
lantic Ocean from South Carolina to southern Brazil,
Gulf of Mexico, Yucatan (Vokes and Vokes, 1983), Ber-
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muda, and Caribbean Sea. Not recorded from the east-
ern Atlantic Ocean.

Remarks: Listers (1685) figure 179 and description of
the shell as “slightly purple” identifies it as Papyridea
lata as no purple P. soleniformis are known to the writer.
The rib count of the illustrated specimen is at the min-
imum for P. soleniforwis, but only three less than the
minimum for P. lata. Reliance on accurate rib counts for
identification from a 17" century picture book may be
unrealistic. The color pattern also suggests P. lata more
so than P. soleniformis. This is the first mention of this
species in the literature (Figure 2). Meuschen (1787)
listed this taxon under the name “Coeur spinosumn,”
based on this figure and that of Knorr (1772), but
Meuschen’s work is non-binominal. Knorr (1772) illus-
trated a shell that may refer to one of the two taxa dis-
cussed here, but the figure is too crude for accurate
identification (Figure 3). Knorr’s works also are non-bi-
nominal. Born (1778) cited Knorr’s 1772 illustration, but
did so with a question mark, in describing specimens in
the collection of the Empress Maria Theresa as Cardium
latum. Born redescribed this species with his own figure
in 1780 (Figure 4). This was the first available name for
this species: Cardium latum Born, 1778. Voskuil and On-
verwagt (1991) and Kafanov (1997) also reached this
conclusion, but included both P. lata and P. soleniformis
under that name. Finally, Brauer (1878), working with
Born’s types, identified latum with Meuschen’s spinos-
am.

Papyridea lata difters conchologically from P. soleni-
formis in several ways. The former is noticeably more
equilateral and lacks the angulation on the umbones.
The ribs on the posterior halt of the shell of P. lata are
flattened, while those of P. soleniformis are triangular.
The scales on the posterlor primary ribs are positioned
in a narrow medial band in P. lata, but in P. soleniformis,
they are situated on the postero-dorsal slope of the ribs.
The consistent color pattern of P. soleniforis is rarely
duplicated in the much more variable and brightly col-
ored P. lata. Papyridea soleniformis grows to a larger size
than P lata.

Papyridea soleniformis (Bruguiere, 1789)
(Figures 5, 6, 14-21)

Chama H. inaequilatera, oblique striata, margine interno den-
tata, ex candido and roseo variegata and fasciata Gualtieri,
1742: pl. 85, fig. H [pre-Linnean; type figure of "Coeur
hiatus” Meuschen, 1787, by original designation].

Solen bullatus Linnaeus—Chemnitz, 1782: 66, pl. 6, figs. 49,
30 [rejected work; type figure of Cardium soleniforme
Bruguiere, 1789, herein selected] [reproduced Richard-
son, Abbott and Davis, 1979]; Gmelin, 1791: 3226; Bosc,
1502:13; Dillwyn, 1817: 69 [all non Linnaeus, 1758].

Cocur hiatus Mcuschen. 1787: 442 [non-binominal].

Cardium soleniforme Bruguiere, 1789: 235; Bosc, 1802:107.

Cardium bullatum (Linnaeus). arck, 1819: 6: Anton,
1839: 11; Sowerby, 1841: 2; Reeve, 1845: pl. 2, fig. 8;
Reibisch, 1865: 126 [all non Linnaeus, 1758].

Cardium bullatum “Lamarck” —Dunker, 1853: 51.

Papyridea spinosa (Meuschen)—Adams and Adams, 1858:
456.

Papyridea (Fulvia) bullata (Linnaeus)—Chenu, 1862: 109,
figs. 500-502 [non Linnaeus, 1758].

Cardium (Fulvia) bullata (Linnaeus).—Tryon, 1894: 193, 437,
pl. 116, fig. 78 [non Linnaeus, 1758].

Cardium (Papyridea) spinosum var. Turtoni Dall, 1900b:1108;
Schuchert et al., 1905:132; Boss et al., 1968: 328 [non
Cardium turtoni Sowerby (II), 1894 = Parvicardium tur-
toni (Sowerby {11}, 1894)].

Cardium bullatum “Che
tim].

Papyridea hiatus [partim] Clench and Smith, 1944: 17.

Papyridea bullata “Chemnitz”.—Nickles, 1950: 170.

Papyridea hiatus (Meuschen)—McLean, 1951: 71, pl. 15, fig.
1 [partim].

Papyridea soleniformis (Bruguiére).—Abbott, 1954: 398 [par-
tim] [not pL. 39n = Papjn'(]ea lata (Born, 1778)]; Abbott,
1974: 484 [partim] [not pl. 22, fig. 5555 = Papyridea lata
(Born, 1778)]; Keen, 1980: pl. 6 fig. 11 [partim]; Abbott
and Dance, 1982: 329, text figure; Voskuil and Onverwagt,
1989: 63, 64, figs. 2.1, 2.1.01, pl. 3, fig. 1; Vermeij and
Rosenberg, 1993: 185, 194.

Papyridea (Papyridea) soleniforme (Bruguiere) —Fischer-Piet-
te, 1977:69-70 [partim].

[par-

Description:  Shell to 60 mm in length, thin but solid,
elongate-oval, compressed, slightly opisthogyrate, ine-
quilateral, with the umbo located 26-33% back from the
anterior margin. Posterior of umbones angled with a
ridge. Shells gaping antero-ventrally and postero-dorsal-
ly, forming pedal and siphonal gapes respectively. Exte-
rior of shell ornamented with 40—48 primary radial ribs,
equal in width to the inter-rib spaces anteriorly, becom-
ing wider than inter-rib spaces posteriorly. Postero-dor-
sal margin dentate. There is a tendency to form second-
ary ribs posteriorly, particularly along the dorsal side of
the primary ribs. Primary ribs triangular in cross-section.
Anterior-most primary ~16 ribs and posterior-most ~14
ribs usually ornamented with minute concave scales.
Scales cross entire rib on anterior ribs, but are situated
on the postero-dorsal side on the posterior ribs. Exterior
color consistent on all specimens seen, with white or
yellowish background marked with irregular, inter-
spersed rose or purple blotches and flecks that may form
vague concentric bands. Some specimens have one or
two well-defined, broad rays radiating from the umbones
of the same color. These rarely pelsmt on the exterior
on specimens past 20 mm. Living and freshly dead spec-
imens have a thin, tan-colored periostracum around the
shell margin. Hinge occupying less than 1/2 of total
length. Anterior and posterior lateral teeth of equal size.
Left laterals small, short, and blade-like. Right laterals
slightly larger. Otherwise, lateral teeth and ligament as
in P. lata. Interior of shell white, with exterior colors
showing through. Preserved examples have not been
seen.

Type material: Cardium soleniforme Bruguiere,
1789: Lectotype illustrations, herein selected, Chemnitz,
1782: 65, pl. 6, figs. 49, 50 (see ICZN, 1999: Art. 74.4)
(Figure 6). Cardiuw (Papyridea) spinosum var. turtoni
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Dall, 1900: Syntypes USNM [USGS] 157547, one whole
valve, one fragment (figs. 14, 15).

Type locality: Cardium soleniformne Bruguiere, 1789,
based herein on Chemnitz, 1782: unknown. Cardium
(Papyridea) spinosum var. turtoni Dall, 1900: [Pleisto-
cene| of Caloosahatchee River, Florida.

Material examined: BERMUDA: 1.5-3.0 m, Coney
Island (GTW, HGL). FLORIDA [Atlantic Ocean]: Palin
Beach Co. (UF); 27 m, N of Dodge Estate, Palin Beach
Inlet, Palm Brach Co. (UF); 3646 m, Dodge Estate,
Palim Beach Inlet, Palm Brach Co. (UF); Lake Worth,
Palm Beach Co. (ANSP, UF); off Breakers Hotel, Palm
Beach, Palm Beach Co. (UF); off radio tower, Palm
Beach, Palm Beach Co. (UF); 1 m, Bear Cut, Key Bis-
cayne, Dade Co. (GTW, UF); Stiltsville Finger Chan-
nels, Dade Co. (HGL, RV, UF);: Newfound Harbor
Keys, Monroe Co. (UF); Middle Sambo Shoals, Key
West, Monroe Co. (UF); off Key West, Monroe Co.
(HGL); Fort Jefferson, Garden Key, Dry Tortugas (UF);
1.2 m, 0.27 km S of Fort Jefferson, Garden Key, Dry
Tortugas (UF); 1.6 km S of Garden Key, Dry Tortugas
(UF); 0-68 m, Dry Tortugas (ANSP). [Gulf of Mexico:
off Tarpon Springs, Pinellas Co. (UF); Little Sarasota
Bay (ANSP). BAHAMAS: 20 m, off reef NE of North
Point, Great Abaco (ANSP); Grunt Drop, Bimini La-
goon, Bimini (ANSP). PUERTO RICO: Mayaguez
(GTW); off Cabo Rojo Lighthouse (UF). VIRGIN IS-
LANDS: (ANSP); Water Id. (GTW); Honeymoon Bay,
St. Thomas (UF); St. Thomas (ANSP). LESSER AN-
TILLES: 1 m, S side of Long Point, Grenada (ANSP);
7 m, Martinique (ANSP, RV). VENEZUELA: Santa Fé
(RV). BRAZIL: 3-6 m, off Clube Iate, Salvador, Bahia
State (HGL); 1-3 m, Salvador, Bahia State (HGL). SAO
TOME: (ANSP). CAPE VERDE ISLANDS: (ANSP).
ST. HELENA: (USNM).

Distribution: Subtidal to at least 46 m. Western At-
lantic Ocean and Gulf of Mexico from central Florida to
at least Bafa de Todos os Santos, Brazil; Bermuda; Ca-
ribbean Sea from Cuba to Venezuela. Eastern Atlantic
Ocean from Angola (Voskuil and Onverwagt, 1989), As-
cension Island (Packer, 1968), St. Helena (Smith, 1890;
Dall, 1900b), St. Vincent (Dall, 1900b), Sao Tomé, and
Cape Verde Islands. Pleistocene of Florida.

Remarks: In 1787, Meuschen described “Coeur hia-
tus” based on Gualtieri’s work (1742: plate 85, figure H),
which probably depicts this species (Figure 5). I base
this conclusion on the characteristic color pattern of
small, separated spots found in P. soleniformis. Other
aspects of the figure suggest P. lata, but overall I believe
the figure is closer to P. soleniformis. Meuschen also de-
scribed "Coeur spinosum,” from two figures, one of
which (Knorr) is unidentifiable. The other figure (Lister)
clearly is P. lata. Meuschen thus was the first worker to
recognize that these were two different taxa. Unfortu-
nately, his work was non-binominal, and subsequent use
of them by later authors obliterated his original insight.
The name hiatus remained unused until resurrected by

Clench and Smith (1944), who believed they had un-
covered the earliest name for this taxon. Because a non-
binominal rejected name does not enter into homonymy
(ICZN, 1999: Arts. 11.4, 54.2), their illustration and de-
scription resulted in their authorship of the name Pa-
pyridea hiatus. Their concept included both taxa rec-
ognized here, but fortunately earlier names are available
for both species. A similar situation exists for Adams’s
and Adams’s 1858 authorship of spinosum. Because Ad-
ams and Adams introduced the species name in Papyr-
idea, there is no conflict with the common Cardium spi-
nosum Lightfoot, 1786 [ = Acanthocardia spinosa).
Clench and Smith (1944) also (?inadvertently) restricted
Meuschen’s Coenr spinosum to Lister’s ﬁguro.

Chemnitz (1782) illustrated this species as Linnaeus’s
Solen bullatus (Figure 6), but this work is non-binominal
and rejected. In 1789 Bruguiere described Cardium so-
leniforme based on a list of illustrations that included
both taxa, giving a description sufficiently vague as to
apply to either species. The name was largely ignored
until its use by Keen (1937). It gained immediate pop-
ularity with Abbott’s use in the 1954 edition of American
Seashells, and now it is the most widely used of the sev-
eral names applied to these species. However, that
name, as used by Bruguiere and later authors, encom-
passed two species. I hereby restrict the type figure of
Cardium soleniforme to Chemnitz, 1782, pl. 6, figs. 49,
50 (ICZN, 1999: Art. 74.4), which is clearly identifiable
as the species discussed here (Figure 6). This enables
this widely used name to continue to be applied to only
one of the two taxa.

Dall (1900b) introduced this species as Cardium spi-
nosum variety turtoni, despite the earlier name Cardium
turtoni Sowerby (II), 1894. Because varieties proposed
before 1961 are considered to be of subspecific rank
(ICZN, 1999: Art. 45.6.4), and species and subspecies
names may compete as homonyms, Dall's name is a ju-
nior homonym. Dalls species was described from the
“Pliocene” of the Caloosahatchee River, Florida, now be-
lieved to be Pleistocene in age.

Kafanov (1997) placed Cardium hinlcum Reeve, 1845,
as a synonym of P. lata (his concept contained both P
lata and P. soleniformis). 1 have not seen Reeve’s unlo-
calized specimen but it seems closest to P. mantaensis
Olsson, 1961, as suggested by Voskuil and Onverwagt
(1991). Both P. lata and P. soleniformis have cognates in
the eastern Pacific Ocean, indicating a Tethyian distri-
bution for their common ancestors. Papyridea crokeri
Strong and Hertlein, 1937, is the homologue of P. lata,
and P. aspersa (Sowerby, 1833) is the homologue of P.
soleniformis.

See under Papyridea lata for comments on identifying
P. lata and P. soleniformis.

UNIDENTIFIED NAMES AND
MISIDENTIFICATIONS

Many references cannot be paired with one or the other
species, as evidenced from the following references to
P. lata and P. soleniformis as defined here.
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non Rumphius, 1705:pl. 44, fig. N [ = an arcid.?].

non Solen bullatus Linnaeus, 1758: 673; Hanley, 1855: 31, 32
[ = nomen dubium, fide Dodge, 1952].

non Cardium spinosum Lightfoot, 1786. [ =
spinosa (Lighfoot, 1786)].

non Cardium latum “Born” —Bruguiere, 1789: 234 [partim];
Gmelin, 1791: 3255; Bosc, 1802: 106; Link, 1807: 151;
Wood, 1815: 236; Dillivyn, 1817: 125; Lamarck, 1819:13;
Wood, 1825: 27 [all based on Chemnitz, 1782:pl. 19, figs.
192-193 = ? Maoricardium pseudolatum Voskuil and On-
verwagt, 1991].

non Cardium latum “Gmelin” —Réding, 1798: 190 [based on
Chemnitz, 1782: pl. 19, figs. 192-193 = ? Maoricardium
pseudolatum Voskuil and Onverwagt, 1991].

non Cardium latum “Born” —Reeve, 1845: pl. 6, fig. 21 [ =
Maoricardium setosum (Redfield, 1846)].

non Cardium (Papyridea) bullatum (Linnaeus).—Herrman-
nsen, 1849:200 [ = nomen dubium, fide Dodge, 1952].

non Afrocardium latum “Born” —Kirtisinghe, 1978: 28, pl. 11,
fig. 12 [ = Maoricardium pseudolatum Voskuil and On-
verwagt, 1991, fide Voskuil and Onverwagt, 1991].

non Plagiocardium (Maoricardium) latum “Born” —Lamprell
and Whitehead, 1983: 8 [ = Maoricardium pseudolatum
Voskuil and Onverwagt, 1991, fide Voskuil and Onverwagt,
1991].

? Anomalocardia, quae pectunculus tenuis pellucidus, leviter
purpurascens Listeri, in latum oblique expansus vertice
obtuso Klein, 1753: 144 [rejected work].

? Blasenarrzge Herz Knorr, 1772; 15, pl. 7, fig. 6; also as Coeur
enflé in Knorr, 1773 and Blaasagtig Hart in Knorr, 1775
[rejected work].

? Cardium soleniforme “Bosc” —Schumacher, 1817: 159.

? Cardium bullatum (Linnaeus).—d Orbigny, 1842: 337; Han-
ley, 1843: 130-131; Potiez and Michaud, 1844: 184—183
Conrad, 1846: 393; Beau, 1853:415; Carpenter, 1857: 364.

? Fulvia bullata (Linnaeus). and Adams, 1858: 457.

? Cardium spinosum Meuschen.—Krebs, 1864: 116; Krebs in
Clench et al., 1947: 29.

? Cardium bullatum “Lamarck” —Schramm, 1869: 21; Bordaz,
1899: 182.

? Papyridea bullata (Linnaeus)—Tryon, 1872: 2
54: Marche-Marchad, 1958: 50.

? Papyridea soleniforme (Bruguiere). Tryon, 1872: 26; Olsson
and McGinty, 1958: 21; Vokes, 1977: 164-165, 168.

? Papyridea spinosum (Meuschen).—Tryon, 1872: 26; Johnson,
1934: 46; McLean, 1936: 118.

? Cardium (Papyridea) bullatum “((Linn.?) Chemnitz)”—
Smith, 1885: 161-162.

? Cardium ( Pup_l/ri(lm ) spinosum (Meuschen).—Arango, 1887:
259: Dall, 1900a: 387: “M.B.XV,” 1901: 9-10.

? Cardium aff. papyraceum “Chemnitz”.—Lorié, 1887: 125.

? Cardium (Papyridea) bullatum (Linné).—Smith, 1890: 302~
303; Dautzenberg, 1900: 245.

? Cardium (Fulvia) bullatum (Linné).—Cockerell, 1894: 105.

? Cardium (Fulvia) apertum.—Cockerell, 1894: 105 [non
Chemnitz, 1752 (non-binominal), nee Lightfoot, 1786 (no-
men nudum), nec Bruguiere, 1789, nec Bose, 1801].

? Cardinon spinosum (Meuschen).—Anonymous, 1901: 106.

2 Cardium (Papyridea) spinosum (Meuschen)—Dall and
Simpson, 1902: 459,

? Papyridea soleniformis (Bruguiere)—Tomlin and Shackle-
ford. 1915: 273; Parker. 1956: 309; Parker and Curray,
1956: 2434: Nowell-Usticke, 1959: 13; Olsson, 1961: 250
Arow, St. Clair and Arnow, 1963: 170: Matthews and

Acanthocardia

67; Dall, 1889:

Rios, 1967: 118; Kempf and Matthews, 1968: 90; de Jong
and Kristensen, 1968: 23; Rios and Oleiro, 1968: 22-23;
Hoerle, 1970: 58 [Lower Pleistocene]; Rosewater, 1975:
33-34; Treece, 1980: 565; Turgeon et al., 1988: 39; Tur-
geon et al., 1998: 42.

? Papyridea spinosa (Meuschen).—
1937: 39; Morretes, 1949: 34.

? Papyridea hiatus (Meuschen)—Aguayo and Jaume, 1947
No. 21; Poirier, 1952: 28; Morretes, 1954: 41; Coomans,
1963: 170.

? Papyridea spinosum (Meuschen).—Baker, 1950: 124,

? Papyridea (Papyridea) spinosum.—Haas, 1953: 203.

? Papyridae [sic] soleniformis (Bruguiére). and Wolfe,
1971: 100.

Clench and McClean,

ACKNOWLEDGMENTS

The author thanks: R. Voskuil, Delft, The Netherlands,
for commenting on an early version of the manuscript
and contributing locality records and photographs of the
Born types; R. Petit, South Carolina, USA, for supplying
copies of invaluable literature; and the staffs of the Uni-
versity of Michigan Museum of Zoology, USA, and Flor-
ida Museum of Natural History, USA, for use of their
collections and libraries. The Academy of Natural Sci-
ences of Philadelphia, USA, and the National Museum
of Natural History, Washington, D.C., USA, loaned im-
portant material and type specimens. H. G. Lee, Florida,
USA, loaned material and made valuable comments on
the manuscript. The comments of G. Rosenberg (ANSP)
and an anonymous reviewer greatly improved the man-
uscript. The conclusions reached here are strictly my
OWN.

LITERATURE CITED

Abbott, R. T. 1954. American Seashells. Van Nostrand Co.,
New York, 541 pp.

Abbott, R. T. 1968. Seashells of North America. Golden Press,
New York, 280 pp.

Abbott, R. T. 1974. American Seashells (2nd ed.). Van Nos-
trand Reinhold Co., New York, 663 pp.

Abbott, R. T. and S. P. Dance. 1982. Compendium of Seashells.
E. P. Dutton, New York, 411 pp

Adams, H. and A. Adams. 1858. The Genera of Recent Mol-
lusca, 2. J. Van Voorst, London, 661 pp.

Anonymous. 1901. [Review of Dall, 1900b]. The Nautilus 14:
104-107.

Aguayo, C. G. and M. L. Jaume. 1947-1950. Catalogo de Los
Moluscos de Cuba. Privately printed. UnpaﬂmdtLd
Anton, H. E. 1839. Verzeichniss der Conchylien welche sich
in der Sammlung von Hermann Eduard Anton befinden.

Halle. xvi+110 pp.

Arango y Molina, R. 1878. Contribucién a la Fauna Malacol-
6gica Cubana. G. Montiel y Comp., Habana, 280 + 35
Op.

Arnow, L., F. St. Clair and T. Arnow. 1963. The Mollusca of a
ld;,oondl area at Playa de Vega Baja, Puerto Rico. Carib-
bean Journal of Science 3: 163—1/7

Baker, B. B. 1950. Some mollusks near St. Petersburg, Florida.
The Nautilus 63: 123-125.

Beau. M. 1853. Supplément au catalogue des coquilles trou-




G. T. Watters, 2002

Page 125

vées 2 I'lle de la Guadeloupe. Journal de Conchyliologie
4: 413-419.

Bordaz, G. 1899. Liste des coquilles recueillies a la Martinique.
Bulletin de la Société d’histoire naturelle d’Autun 12:
165-184.

Born, I. von. 1778. Index Rerum Naturalium Musei Caesarei
Vindobonensis. J. P. Krauss, Vienna, pp. 1-38, 1-458, 1~
83.

Born, I. von. 1780. Testacea musei Caesarei Vindobonensis
quae jussu Mariae Theresiae Augustae disposuit et des-
cripsit. J. P. Krauss, Vienna, i—xxxvi, 1442, text figs., pls.
1-18.

Bory de St. Vincent, J. B. M. 1827, Vers, coquilles, mollusques
et polypiers. Tableau encyclopédique et méthodique des
trois régnes de la nature, 1. V. Agasse, Paris, 180 pp, pls.
52-488.

Bosc, A. G. 1801-1802. Histoire naturelle des coquilles, con-
tenant leur description, les moeurs des animaux qui les
habitent et leurs usages avec figures dessinées d’apres na-
ture, 5. Crapelet, Paris.

Boss, K. J., ]. Rosewater and F. A. Ruhoff. 1968. The zoological
taxa of William Healey Dall. Bulletin of the U. S. National
Museum 287: 1-427.

Brauer, F. 1878. Bemerkungen iiber die im kaiserlich zoolo-
gischen Museum aufgefundenen Original-Exemplare zu
Ign. v. Born’s Testaceis Musei Caesarei Vindobonensis.
Sitzungsberichte der Kaiserlichen Akademie der Wissen-
schaften, Mathematisch-Naturwissenschaftliche Classe 77:
117-192.

Bruguiere, J. G. 1789-1792. Encyclopédie méthodique. His-
toire naturelle des vers. Paris, i—xviii, 1-344 (1789), 345—
758 (1792).

Carpenter, P. P. 1857. Report on the present state of our knowl-
edge with regard to the Mollusca of the West Coast of
North America. Report of the British Association for the
Advancement of Science for 1856: 159-368.

Chemnitz, J. H. 1782. Neues systematisches Conchylien Cab-
inet geordet und beschreigen von F. H. W. Martini, und
unter dessen Aufsicht nach der Natur gezeichnet und mit
lebenden Farben erleuchtet, 6. G. N. Raspe, Niirnberg,
36 pls.

Chenu, J. C. 1862. Manuel de conchyliologie et de paléonto-
logie conchyliologique, 2. V. Masson, Paris, 327 pp.
Clench, W. J. 1973. In: Morris, P. A. Field guide to shells of
the Atlantic and Gulf coasts and the West Indies. Hough-

ton Mifflin, Boston, 330 pp

Clench, W. J. and R. A. McLean. 1937. Marine bivalves from
Little and Great Abaco, Grand Bahama, and Eleuthera,
Bahama Islands. Memorias de la Sociedad Cubana de His-
toria Natural “Felipe Poey” 11: 31-42, pls. 5, 6.

Clench, W. J. and L. S. Smith. 1945. The family Cardiidae in
the western Atlantic. Johnsonia 1 (13): 1-32.

Cockerell, T. D. A. 1894. A list of the Brachiopoda, Pelecy-
poda, Pteropoda, and Nudibranchiata of Jamaica, living
and fossil. The Nautilus 7: 102-107, 113-118.

Conrad, T. A. 1846. Catalogue of shells inhabiting Tampa Bay
and other parts of the Florida coast. American Journal of
Science and Arts 2: 393-398.

Coomans, H. E. 1963. The marine Mollusca of Sint Martin,
Lesser Antilles, especially the French part. Journal de
Conchyliologie 103: 113-186.

Dall, W. H. 1885. List of marine Mollusca comprising the Qua-
ternary fossils and Recent forms from the American lo-
calities between Cape Hatteras and Cape Roque including

the Bermudas. Bulletin of the U. S. Geological Survey
(24): 1-336.

Dall, W. H. 1889. A preliminary catalogue of the shell-bearing
marine mollusks and brachiopods of the southeastern
coast of the United States, with illustrations of many of
the species. Bulletin of the U. S. National Museum 37:
1-221, 74 pls.

Dall, W. H. 1900a. Synopsis of the family Cardiidae and of the
North American species. Proceedings of the U. S. Nation-
al Museum 23: 381-392.

Dall, W. H. 1900b. Contributions to the Tertiary fauna of Flor-
ida with especial reference to the silex beds of Tampa and
the Pliocene beds of the Caloosahatchie River. Part V. Te-
leodesmacea: Solen to Diplodonta. Transactions of the
Wagner Free Institute of Science of Philadelphia 3: 949
1218.

Dall, W. H. 1921. Species named in the Portland Catalogue: I,
American. The Nautilus 34: 97-100, 124-132.

Dall, W. H. and C. T. Simpson. 1902. The Mollusca of Porto
Rico. Bulletin of the U. S. Fish Commission 20: 351-524.

Dautzenberg, P. 1900. Croisieres du yacht Chazalie dans
I'Atlantique. Mollusques. Mémoires de la Société Zoolo-
gique de France 13: 145-265, pls. 9, 10.

de Jong, K. M. and I. Kristensen. 1968. Gegevens over de
Mollusken van Curacao uitgezonderd de Mariene Gastro-
poden. Correspondentieblad van de Nederlandse Mala-
cologische Vereniging, Supplement 68: 1-37, 4 pls.

Dillwyn, L. W. 1817. A descriptive catalogue of Recent shells,
arranged according to the Linnaean method; with partic-
ular attention to the synonymy, 1. J. and A. Arch, London,
i—xii, 1-580.

Dodge, H. 1952. A historical review of the mollusks of Lin-
naeus. Part I. The classes Loricata and Pelecypoda. Bul-
letin of the American Museum of Natural History 100: 1-
263.

d’Orbigny, A. D. 1842. Mollusques. [in] Ramon de la Sagra,
Histoire physique, politique et naturelle de I'lle de Cuba.
264 pp. [1845] Atlas.

Dunker, R. W. 1853. Index molluscorum, quae in Itinere ad
Guineam Inferiorem collegit Georgius Tams Med. Dr. T.
Fischer, Cassell, vi+74 pp.

Fischer-Piette, E. 1977. Révision des Cardiidae (Mollusques
Lamellibranches). Mémoires du Muséum National
d’'Histoire Naturelle (n.s. A, Zoologie) 101:1-212, 12 pls.

Gmelin, J. F. 1791. Caroli a Linné Systema naturae per regna
tria naturae. 13th ed. Vol. 1, pt. 6, cl. 6. G. M. Beer,
Leipzig, pp. 3021-3910.

Gray, J. E. 1847. A list of genera of recent Mollusca, their
synonyma and types. Proceedings of the Zoological Soci-
ety of London 15: 129-219.

Gualtieri, N. 1742. Index testarum conchyliorum quae adser-
vantur in museo Nicolai Gualtieri. Albizzini, Florence. 1-
23, 110 pls.

Haas, F. 1953. Mollusks of Ilha Grande, Rio de Janeiro, Brazil.
Fieldiana (Zoology) 34: 203-209.

Hanley, S. C. T. 1842-1856. An illustrated and descriptive cat-
aloguo of the Recent bivalve shells. Williams and North
Gate, London, 334 pp + appendix.

Hanley, S. C. T. 1855. Ipsa Linnewi conchylia. Williams and
Norgate, London, 556 pp., 5 pls.

Herrmannsen, A. N. 1847. Indicis generum malacozoorum pri-
mordia, 2. T. Fischer, Cassell, 717 pp.

Hoerle, S. E. 1970. Mollusca of the “Glades” unit of southern
Florida: Part II. List of molluscan species from the Belle




Page 126

THE NAUTILUS, Vol. 116, No. 4

Glade rock pit, Palm Beach County, Florida. Tulane Stud-
ies in Geology and Paleontology 8: 56-68.

Humfrey, M. 1975. Sea shells of the West Indies. Taplinger
Publ., New York, 351 pp.

ICZN (International Commission on Zoological Nomencla-
ture). 1999. International Code of Zoological Nomencla-
ture, 3rd ed. International Trust for Zoological Nomen-
clature, London, xxix +306 pp.

Johnson, C. W. 1934. List of marine Mollusca of the Atlantic
coast from Labrador to Texas. Proceedings of the Boston
Society of Natural History 40: 1-204.

Kafanov, A. 1. 1997. Recent and fossil Papyridea (Bivalvia: Car-
diidae) of the world. Bulletin of the Mizunami Fossil Mu-
seum 24: 1-10.

Keen, A. M. 1937. Nomenclatural units of the pelecypod family
Cardiidae. Bulletin du Musée royal d’Histoire naturelle de
Belgique 13 (7): 1-22.

Keen, A. M. 1980. The pelecypod family Cardiidae: a taxonom-
ic summary. Tulane Studies in Geology and Paleontology
16: 140.

Kempf, M. and H. R. Matthews. 1968. Marine mollusks from
north and northeast Brazil. I—Preliminary list. Arquivos
da Esta¢iio de Biologia Marinha da Universidade Federal
do Ceard 8: 87-94.

Kirtisinghe, P. 1978. Seashells of Sri Lanka. Rutland, Tokyo,
202 pp [not seen].

Klein, J. T. 1753. Tentamen Methodi Ostracologicae sive dis-
positio naturalis Conchlidum et concharum in suas classes,
genera et species, iconibus fingulorum Generum aeri il-
lustrati ete. Wishoff. 177 +44+l5+md1ces

[Heirs of | Knorr, G. W. von. 1772. Vergniigen der Augen und
des Gemiiths in Vorstellung einer dll(remcmen Scunmlnncr
von Schnecken und Muscheln, 6. Niirnberg, 76 pp.

[Heirs of | Knorr, G. W. von. 1773. Délices des yeux et I'esprit,
6. [French edition of 1772].

[Heirs of | Knorr, G. W. von. 1775. Verlustiging der oogen en
van dan geest, of verzameling van allerley bekende hoor-
ens en schulpen, die in haar eigen kleuren afgebeeld zijn.
Thans nagezien, verbeterd, vervolgd en met een geheel
nieuwe nederduitse beschrijving uitgegeven, 6, pp. 63—
118. [Dutch adaptation of 1772].

Kobelt, W. 1876-1881. Hlustrirtes conchylienbuch, 2. Bauer
and Raspe, Niirnberg, pp. 145-391, 112 pls.

Krebs, H. 1664. The West Indian marine shells. Privately print-
ed. [reprinted in Clench, W, J., Aguayo, C. G. and R. D.
Turner. 1947-1948. Revista de la Sociedad Malacologia
“Carlos de la Torre” 5: 2340, 59-80, 91-116 [1947]; 6
11-43, 4548 [1948]].

Lamarck, J. B. P. A. de M. de. 1819. Histoire naturelle des
animaux sans vértebres, 6. Paris, 543 pp.

Lamprell, K. and T. Whitehead. 1983. Australian bivalves, Car-
diidae. Privately printed, 14 pp. [not seen].

Lamy, E. 1909. Pélécypodes recueillis par M.L. Diguet dans
le Golfe de Californe (1894-1905). Journal de Conchy-
liologie 57: 207-254.

Lamy. E. 1941. Notes sur les especes Lamarckiennes de Car-
dium (Moll. Lamellibr.). Bulletin du Muséum National
d’'Histoire Naturelle S: 4558—163.

[Lightfoot, J.] 1786. A catalogue of the Portland Museum, late-
ly the property of the Duchess Dowager of Portland, de-
ceased. Privately printed, London, 194 pp.

Link, H. F. 1807. Beschreibung der Naturalien- Sammlung der
Universitiit zu Rostock. Adler, Rostock, 160+37 PP

Linnaeus, C. von. 1758. Systema naturae per regna tria natu-

rae. Editio decima, 1. Regnum Animale. L. Salvii, Stock-
holm, 824 pp.

Lister, M. 1685. Histoire sive synopsis methodicae conchylior-
um et tabularum anatomicarum, ed. altera. Oxford,
ivt+12+77+86 pp., 1059 +22 pls.

Lorié, J. 1887. Fossile Mollusken von Curagao, Aruba und der
Kueste von Venezuela. samml. geol. reichsmus. Leiden (2)
1: 111-149, 2 pls.

“M. B. W.” 1901. [Review of Dall, 1900a]. The Nautilus 15:9—
10.

Marche-Marchad, L. 1958. Nouveau catalogue de la collection
de mollusques testacés marins de I'TFAN. Institut Fran-
caise d’Afrique Noire, Dakar, 64 pp.

McLean, R. A. 1936. Some marine bivalves from the Bahama
Islands. The Nautilus 49:116-119.

McLean, R. A. 1939. The Cardiidae of the western Atlantic.
Memorias de la Sociedad Cubana de Historia Natural

“Felipe Poey” 13: 157-173, pls. 23-26.

McLean, R. A. 1951. The Pelecypoda or bivalve mollusks of
Porto Rico and the Virgin Islands. Scientific Survey of
Porto Rico and the Virgin Islands 17(1): 1-183.

Matthews, H. R. and E. de C. Rios. 1967. Segunda contribui-
cao ao inventirio dos moluscos marinhos do nordeste
brasileiro. Arquivos da Estacio de Biologia Marinha da
Universidade Federal do Ceard 7: 113-121.

Meuschen, F. C. 1787. Museum (,evelslanum, sive index re-
rum naturalium. . . comparavit A. Gevers publice distra-
hendam. J. van Karnebeek, Rotterdam, 659 pp.

Morretes, F. L. de. 1949. Ensaio de catdlogo dos moluscos de
Brasil. Arquivos do Museu Paranaense 7: 5-216.

Morretes, F. L. de. 1954. Addenda e corrigenda ao Ensaio de
catdlogo dos moluscos de Brasil. Arquivos do Museu Par-
anaense 10: 37-76.

Nickles, M. 1950. Scaphopodes et lamellibranches récoltés
dans 'Ouest Africain. Atlantide Report (1):93-237, 41 figs.

Nobre, A. 1909. Miteriaux pour I'etude de la faune malacol-
ogique des possessions portugaises de I'Afrique occiden-
tale. Bulletin de la Société Portugaise des Sciences Na-
turelles 3 (Supplement 2), 10S pp.

Nordsieck, F. 1969. Die europiischen Meeresmuscheln (Biv-
alvia). G. Fischer, Stuttgart, 256 pp.

Nowell-Usticke, G. W. 1959. A check list of the marine shells
of St. Croix, U. S. Virgin Islands, with random annotations.
Lane Press, Burlington, 90 pp.

Olsson, A. A. 1961. Mollusks of the tropical eastern Pacific.
Panamic-Pacific Pelecypoda. Paleontological Research
Inst, Ithaca, 574 pp.

Olsson, A. A. and T. L. McGinty. 1958. Recent marine mollusks
from the Caribbean coast of Panama with the description
of some new genera and species. Bulletins of American
Paleontology 39: 1-58.

Packer, |. E. 1968. The Ascension Handbook. Privately printed.
68 pp [not seen].

Parker, R. H. 1956. Macro-invertebrate assemblages as indi-
cators of sedimentary environments in east Mississippi
delta region. Bulletin of the American Association of Pe-
troleum Geologists 40: 295-376.

Parker, R. H. and ] R. Curray. 1956. Fauna and bathymetry
of banks on continental shelf northwest Gulf of Mexico.
Bulletin of the American Association of Petroleum Geol-
ogists 40: 2428-2439.

Perry, L. M. and |. S. Schwengel. 1955. Marine shells of the
western coast of Florida. Paleontological Research Inst.,
Ithaca, 318 pp.




G. T. Watters, 2002

Page 127

Poirier, H. 1952. Marine Mollusca of the eastern coast of North
America: their names and meanings. Privately printed, 162

P

P()I'ttg‘, H. J. and J. Tyler. 1971. Sea shells common to North
Carolina. North Carolina Department of Natural and Eco-
nomic Research, Division of Commercial and Sports Fish-
eries Information Series, 36 Pp-

Porter, H. J. and D. A. Wolfe. 1971, Mollusca from the North
Carolina commercial fishing grounds for the calico scallop,
Argopecten gibbus (Linne). Journal de Conchyliologie
109: 91-109.

Potiez, V. L. V. and A. L. G. Michaud. 1844, Galerie des moll-
usques ou catalogue méthodique, descriptif et raisonné
des mollusques et coquilles du Muséum de Douai, 2. Bail-
liere, Paris, 507 pp.

Reeve, L. A. 1844-45. Monograph of the genus Cardium. Con-
chologica iconica, 2. London, 22 pls. + text.

Reibisch, T. 1865. Uebersicht der Mollusken, welche bis jetzt
an und auf den Capverdischen Inseln gefunden worden
sind. Malakozoologische Blitter 12: 125-133.

Richardson, L., Abbott, R. T. and G. M. Davis. 1979. Early
references to the figures in the Conchylien Cabinet of
Martini and Chemnitz: Volumes I-XII. Tryonia (2):1—427,
432 pls., 70 vigns.

Rios, E. C. 1975. Brazilian marine mollusks iconography. Univ-
ersidade do Rio Grande, Centro de Ciéncias do Mar, Mu-
seu Oceanogrifico, Rio Grande, 331 pp, 91 pls.

Rios, E. C. 1994. Brazilian Marine Mollusks Iconography (2nd
ed.). Funda¢io Universidade do Rio Grande, Rio Grande,
368 pp, 113 pls.

Rios, E. C. and A. P. Oleiro. 1968. Estudos malacolégicos na
costa brasileira. Instituto de Pesquisas da Marinha, Pub-
licagdo 31: 1-28, 2 maps.

Roding, P. F. 1798. Museum Boltenianum sive Catalogus ci-
meliorum e tribus regnis naturze qua olim collegerat Joa.
Fried Bolten, M.D.p.d. J. C. Trappii, Hamburg, i-vii+199
[reprinted 1906, Sherborn and Sykes; 1986, American
Malacological Union, Inc.].

Romer, E. 1868-69. Die Familie der Herzmuscheln, Cardi-
acea. Systematisches Conchylien-Cabinet von Martini und
Chemnitz. Neu herausgageben von vervollstaendigt von
H. C. Kuester. 10(2), 124 pp, 14 pls.

Rosewater, ]. 1975. An annotated list of marine mollusks of
Ascension Island, south Atlantic Ocean. Smithsonian Con-
tributions to Zoology 189: 1-41.

Rumphius, G. E. 1705. Ambionische Rariteitkammer, of eene
beschryvinge van allerhande Schoalvisschen; benevens de
Voornaamste Hoorntjes en Schulpen, als ook zommige,
mineraalen, gesteenten, enz. Amsterdam. Forward + 340
pp. + index, 60 pls.

Schramm, M. A. 1869. Catalogues des coquilles et des crus-
tacés de la Guadeloupe envoyés a Exposition Universelle
de 1867 (2nd ed.). Government of Guadeloupe, Basse-
Terre, 27 pp.

Schuchert, C., W. H. Dall, T. W. Stanton and R. S. Bassler.
1905. Catalogue of the type spccimens of fossil inverte-
brates in the Department of Geology, United States Na-
tional Museum. Bulletin of the U. S. National Museum
53: 1-704.

Schumacher, C. F. 1817. Essai d’'un nouveau systeme des hab-
itations des vers testacés. Copenhagen, Schultz, 287 pp.

Smith, E. A. 1885. Report on the Lamellibranchiata collected
by H.M.S. Challenger during the years 1873-76. Zoology
of the Challenger Expedition 13: 1-341, 25 pls.

Smith, E. A. 1890. Report on the marine molluscan fauna of
the island of St. Helena. Proceedings of the Royal Society
of London for the Year 1890: 247-317, pls. 21-24,

Smith, L. C. 1945, Notes on the family Cardiidac, Occasional
Papers on Mollusks (4): 29-32.

Smith, M. 1937. East Coast Marine Shells. Edwards Brothers,
Ann Arbor, 308 pp.

Sowerby [II], G. B. 1834-1841. The Conchological Tllustra-
tions, Cardium. London. 8 pp. [1841], plates [1834].
Stanley, S. M. 1970. Relation of shell form to life habits in the
Bivalvia. Memoirs of the Geological Society of America

125: 1-296.

Swainson, W. 1840. A Treatise on Malacology or the Natural
Classification of Shells and Shell-fish. Longmans ct al.,
London, 419 pp.

Tomlin, J. R. le B. and L. ]. Shackleford. 1914-1915. The Mol-
lusca of Sdo Thomé, L. Journal of Conchology 14: 239—
256 [1914]; 14: 267-276 [1915].

Treece, G. D. 1980. Bathymetric records of marine shelled
Mollusca from the northeastern shelf and upper slope of
Yucatan, Mexico. Bulletin of Marine Science 30: 552-570.

Tryon, G. W. 1894. Structural and Systematic Conchology, 3.
Privately printed, Philadelphia. 453 pp., pls. 92-140.

Tryon, G. W. 1872. Catalogue of the Recent species of the
family Cardiide. American Journal of Conchology 7: 259
275.

Turgeon, D. D., A. E. Bogan, E. V. Coan, W. K. Emerson, W.
G. Lyons, W. L. Pratt, C. F. E. Roper, A. Scheltema, F.
G. Thompson and J. D. Williams. 1988. Common and
Scientific Names of Aquatic Invertebrates from the Unit-
ed States and Canada. American Fisheries Society Special
Publication 16, 277 pp.

Turgeon, D. D, |J. F. Quinn, Jr., A. E. Bogan, E. V. Coan, F.
G. Hochberg, W. G. Lyons, P. M. Mikkelsen, R. J. Neves,
C. F. E. Roper, G. Rosenberg, B. Roth, A, Scheltema, F.
G. Thompson, M. Vecchione and J. D. Williams. 1998.
Common and Scientific Names of Aquatic Invertebrates
from the United States and Canada. 2'¢ Ed. American
Fisheries Society Special Publication 26, 526 pp.

Vermeij, G. J. and G. Rosenberg. 1993. Giving and receiving:
the tropical Atlantic as donor and recipient region for in-
vading species. American Malacological Bulletin 10: 181-
194.

Vilas, C. N. and N. R. Vilas. 1945. Florida Marine Shells. Ab-
erdeen Press, Chicago, 151 pp.

Vokes, H. E. 1977. Cardiidac (Mollusca: Bivalvia) from the
Chipola Formation, Calthoun County, Florida. Tulane
Studies in Geology and Paleontology 13: 143-189.

Vokes, H. E. and E. H. Vokes. 1983. Distribution of shallow-
water marine Mollusca, Yucatan peninsula, Mexico. Me-
soamerican Ecology Institute Monograph 1: 1-183.

Voskuil, R. P. A. and W. J. H. Onverwagt. 1989. Inventarisation
of the Recent European and West African Cardiidae
(Mollusca, Bivalvia). Gloria Maris 28 (4-5): 49-96.

Voskuil, R. P. A. and W. J. H. Onverwagt. 1991. Studies on
Cardiidae. 3. The recent species of Maoricardium Mar-
wick, 1944 (Mollusca, Bivalvia), with description of a new
species. Basteria 55: 25-33.

Warmke, G. L. and R. T. Abbott. 1961. Caribbean Seashells.
Livingston Publications, Wynnewood, 348 pp.

Watters, G. T. 1993. Some aspects of the functional morphol-
ogy of the shell of infaunal bivalves (Mollusca). Malacol-
ogia 35: 315-342.




Page 128

THE NAUTILUS, Vol. 116, No. 4

Wood, W. 1815. General Conchology, 1. J. Booth, London, 246

PP

Wood, W. 1825. Index Testaceologicus: or a Catalogue of
Shells, British and Foreign, Arranged According to the
Linnaean System. London, xxxii+ 188 pp.

Wood, W. 1835. General Conchology (2nd ed.). J. Booth, Lon-
don, 246 pp.

Wood, W. 1856. In: S. C. T. Hanley, Index Testaceologicus, an
ustrated Catalogue of British and Foreign Shells. Willis
and Sotheron, London, 234 pp, 38 + 8 pls..




