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Subclass HETERODONTA
Neumayr, 1884

[nom. transl. NEWELL, 1965 (ex Heterodonta NEUMAYR. 1884;
unspecified higher category)] [Diagnosis by N. D. NEWELL]

Mantle lobes more or less joined and usu
ally possessing developed siphons; cardinal
area commonly present, prosodetic or di
vided into lunule and escutcheon; ligament
opisthodetic, with or without separate resi
lium; without lithodesma and rarely with
external accessory shelly pieces; nepionic
stage usually without taxodont provinculum
or adult byssus; generally possessing hinge
plate and teeth differentiated into distinct
cardinals and laterals; shell structure crossed
lamellar, complex, or prismatic, never nacre
ous; gills eulamellibranchiate. M.Ord.-Rec.

Order VENEROIDA
H. Adams & A. Adams, 1856

[nom. correct. NEWELL, 1965 (pro order Veneracea H. & A.
ADAMS, 1856)] ==[Heterodonta AVCTT. (partim)] [Diagnosis

by N. D. NEWELL]

Commonly equivalve, isomyarian; denti
tion differentiated into standardized cardi
nals and laterals, or few cardinals only; pos
terior laterals, where present, lie entirely be
hind ligament; anterior laterals, if present,
formed early in ontogeny by separation from
cardinals of anterior part of hinge lamellae;
habit active or nestling, rarely sedentary
burrowers, or sessile. M.Ord.-Rec.

Superfamily BABINKACEA
Horny, 1960

[nom. transl. McALESTER, 1965, ex Babinkidae HORNY, 1960]

Characters of family. M.Ord.

Family BABINKIDAE Horny, 1960
[Materials for this family prepared by A. L. McALESTER,

Yale University]

Shell anteriorly expanded, compressed;
two small cardinal teeth in LV, one large
cardinal tooth in RV; elongate, subequal
adductor muscle scars, eight rounded pedal
muscle scars in line between top of ad
ductors; pallial line nonsinuate. M.Ord.
Babinka BARRANDE, 1881 (p. 31) ["B. prima; OD].
Characters of family. M.Ord., Eu,(Czech.).-
FIG. El,1. "B. prima; Czech.(Osek); la, LV into
mold, X2.7 (Newell, n); Ib,c, LV and RV
hinges, latex casts, X2.7 (McAlester, n).

Superfamily LUCINACEA
Fleming, 1828

[nom. transl. ANTON, 1839 (ex Lucinidae FLEMING, 1828]
[Materials for this superfamily prepared by ANDRE CHAVAN,

Seyssel (Ain), France]

Shell generally equivalve, subcircular to
oval or subtrigonal; commonly smooth ex
ternally or concentrically sculptured on in
ternal layer of straight radial ribs, many
genera with two dorsal folds which delimit
anterior and posterior areas; beaks normally
small, prosogyrous to orthogyrous; lunule
generally more extended on RV; escutcheon
ill-defined. Hinge with typical tooth for
mula 3a, 3b/2, 4b, but 3a may be oblit
erated, lateral laminae (if present) duplicate
in LV only; integripalliate. Animal with
more or less elongate to vermiform foot,
rudimentary labial palps, and one or two
siphonal apertures. [Marine or estuarine.]
Sil.-Rec.

The alphabetically arranged generic descriptions
in each family-group division of the Lucinacea are

(N491)
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N492 Bivalvia-Heterodonta

Bobinko

FIG. E1. Babinkidae (p. N491).

radial sculpture. Anterior scars short. L.
Jur.-Rec.

Arrangement of generic taxa by CHAVAN.--1.
Lucina.--2. Lucinisca.--3. Recurtlella.--4.
Volupia.--5. Here.--6. Herella.--7. Linga.
--8. Illesca.--9. Pleurolucina.--l0. Bellilu
cina.--l1. Partlilucina.--12. Catlilinga.--13.
Microloripes.--14. Callucinella.--15. Callucina.
--16. Pseudolucinisca.--17. Striolucina.--18.
Callucinopsis.--19. Barbierella.--20. Pillucina.
--21. Wallucina.--22. Loripes.--23. Netlen
ulora.--24. Jagonoma.--25. Megaxinus.--26.
Pteromyrtea.--27. Ctena.--28. Talocodakia.
--29. Epicodakia.--30. Luciniola.--31. Co
dakia.--32. Epilucina.--33. Catlilucina.-
34. Mesolinga.

Lucina BRUGUIERE, 1797 [.Venus jamaicensis
SPENGLER, 1784; SD G\<AY, 18471 rHon Lucina
LAMARCK, 1799] [=Egraca LEACH in GRAY, 1852
(obj.); Dentilucina P. FISCHER, 1887 (obj.);
Phacoides AGASSIZ, 1845J. M~dium-sized 10 large,
subtrapezoidal, more or less flattened, with well
marked dorsal areas; sculpture of somewhat evenly
spaced concentric lamellae with some areas
smoother than remainder of disc. Cardinal; two,
straight, 3a obsolete, 3b and 4b oblique and
compressed, laterals with posterior ones distant;
anterior scars elongate; inner shell margin with
fine crenulations which tend to vanish. V.Cret.
Rec., Eu.-Afr.-Asia-N.Am.
L. (Lucina) [1] [=L. (Lepilucina) OLSSON,

1965 (type, L. (L.) gratis; OD)]. Concentric
lamellae well spaced, stronger posteriorly; dorsal
areas clearly marked; lunule asymmetrical, elon
gate, narrow. Cardinals oblique, somewhat weak
ened; anterior scars distant from pallial line; in
ner margin feebly crenulate. V.Cret.-Rec., Eu.
Afr.-Asia.--FIG. E2,6. .L. (L.) jamaicensis
(SPENGLER), Rec., USA(Fla.); 6a-c, LV and
RV hinges, LV ext., XO.8 (513, Perry).

L. (Lucinisca) DALL, 1901 [2] [.L. nassula CON
RAD, 1846; OD]. Sculpture reticulate, posterior
area less distinct than anterior; lunule somewhat
depressed, slightly asymmetrical. Cardinals well
marked; anterior scars elliptical, in part close to
pallial line; inner margin strongly dentate. Mio.
Rec., N.Am.-Asia(Japan-Philip.).--FIG. E2,5.
.L. (L.) nassula CONRAD, Rec., USA(Fla.); LV
ext., X1.5 (Perry).--FIG. E2,8. L. (L.) crib
raria SAY, Mio., USA(S.Car.); 8a,b, LV int., RV
int., X3.6 (98).

Barbierella CHAVAN, 1938 [19] [·Lucina barbieri
DESHAYES, 1858;' OD]. Small, sub trigonal, sculp
ture strong, cancellate, with well-marked posterior

lb

lc

Family LUCINIDAE Fleming, 1828
[nom. corr~ct. D'ORBIGNY, 1837 (pro Lucinadae FLEMING,

1828) 1

Subcircular to ovate or trapezoidal in out
line, shell commonly thickened, concentric
sculpture tending to be irregular, strong
ribs alternating with weaker ones, radial
ribs (if present) stronger laterally; lunule
more or less asymmetrical. Hinge with two
cardinals, anterior right covered in some,
lateral laminae commonly duplicate in LV;
ligament marginal to inframarginal, with
out separated resilium; shell internally more
or less punctate or grooved; anterior ad
ductor scar with ventral extension separate
from pallial line, forming moderately to
strongly divergent or elongate digitation.
Margin crenate or smooth. Sil.-Rec.

accompanied by numbers inclosed by square brack
ets. Such numbers indicate position in the se
quence of generic taxa given with the respective
families or subfamilies for the purpose of recording
CHAVAN'S arrangement, designed to reflect "natural
relationships" of these taxa as inferred by him.

Subfamily LUCINlNAE Fleming, 1828
[nom. trans/. CHAVAN. herein (~X Lucinidae FLEMING.

1828) 1

Shell generally solid, more or less lenticu
lar, convex, with concentric and commonly

1 New taxa introduced by DESHAYES in 1858 as indicated
by first publication of descriptions are not correctly cited,
as by some authors, as 1857, when plates alone were pub·
lished. The names witham accompanying descriptions used
in 1857 were nomina nuda. Likewise, names of taxa used
by DESHAYES on pbtcs published in 1858 arc correctly cited
as 1860, when descriptions first were given.

© 2009 University of Kansas Paleontological Institute
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FIG. E2. Lucinidae (Lucininae) (p. N492, N494).
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N494 Bivalvia-Heterodonta

area; lunule deeply concave. Shell margin with
broad internal undulations. Eoc.-Rec., Eu.-Ind.O.
(Mauritius).--FtG. E2,3. *B. barbieri (DES
HAYES), M.Eoc.(Lutet.), France; LV int., X3.2
(Chavan, n).

Callucina DALL, 1901 [*Lucina radians CONRAD,
1841; OD]. Medium-sized to large, generally sub
orbicular, dorsal areas obsolete; lunule slightly
asymmetrical. Cardinals broad but weakened in
some; anterior scars tending to be narrowed; shell
margin minutely crenulate internally. L.Cret.
(Apt.)-Rec., Eu.-Afr.-Asia-N.Am.-Australia.
C. (Callucina) [15]. Rounded to trigonal, mod
erately convex; sculpture concentric, locally lamel
lose, more or less marked, with weak intercalated
radial ribs; lunule asymmetrical, not excavated.
Cardinals commonly weakened, 3a practically
obsolete; laterals distant, minute; anterior scars
moderately short; shell margin finely crenulate
internally. L.Cret.(Apt.)-Rec., Eu.-Afr.-N.Am.-W.
Asia.--FIG. E2,9. C. (C.) hoernesi (DESHAYES),
Eoc, France; 9a,b, LV int., RV int., X2.8 (98).

C. (Callucinopsis) CHAVAN, 1959 [18] ["Lucina
fotlcardi DESHAYES, 1858; OD]. Moderately con
vex; dense concentric ribbing; lunule excavated.
Hinge teeth present, 3a and Al approximate; 3b
bifid; anterior scars rather long, subparallel to
pallial line but distant from it; shell margin very
finely denticulate internally. U.Cret.(Senon )-Rec.,
Eu.-N.Afr.-E.Afr.--FIG. E2,1. *C. (C.) fotl
cardi (DESHAYES), Paleoc., France; 1a,b, LV
hinge, RV int., X2 (Chavan, n).

C. (Pseudolucinisca) CHAVAN, 1959 [16] [*Ltlcina
lacteola TATE, 1897 (pro. L. lactea A. ADAMS,
1855 (non Tel/ina lactea POLl, 1795=L. lactea
LAMARCK, 1818) (=L. concentrica ADAMS &
ANGAS, 1863, non LAMARCK, 1806); OD].
Globose, with reticulate sculpture; lunule asym
metrical excavated, partly obliterating tooth 2;
3b trigonal, laterals lacking; anterior scars short,
distant from pallial line; inner margin of shell
with long crenulations. Oligo.-Rec., Eu.-Australia.
--FIG. E2,4. *C. (P.) lacteola (TATE), Rec.,
Australia; 4a,b, LV and RV hinges, XO.6
(Chavan, n).

C. (Striolucina) SACCO, 1901 [17] [*Dentiltlcina
(5.) persolida; OD]. Large, convex, with irregu
lar lamellose concentric ribs; lunule elongate,
ligament broad. Hinge with cardinals and feeble
laterals; anterior scars long, moderately narrow;
shell margin finely crenulated internally. Eoc.
Plio., S.Eu.

Cavilucina P. FISCHER, 1887 [33] [*Lttcina stllcata
LAMARCK, 1806 (1808); OD]. Rather small,
rounded-oblong, thick, somewhat inflated; surface
with concentric strong ribs; lunule deeply sunken,
projecting below along hinge margin and back
ward, obliterating hinge; escutcheon wanting. Only
anterior laterals developed; anterior scars short,
very divergent, narrow; shell margin smooth in-

ternally. Eoc., Eu.--FIG. E2,10. *C. sulcata
(LAMARCK), M.Eoc., France; lOa,b, LV and RV
hinges, X2.4 (Chavan, n).

Codakia SCOPOLl, 1777 [*Chama codak ADANSON,
1757 (errore pro C. codok, pre-Linnaean, invalid
=*Venus orbicularis LINNE, 1758; M] [=Lentil
laria SCHUMACHER, 1817 (type, L. punctata=Venus
punctata LINNE, 1758; M); Lenticularia GRAY,
1847 (missp.); Chama MARTINI in MORCH, 1853
(non LINNE, 1758); Antilla DE GREGORIO, 1885;
Codokia P. FISCHER, 1887; Lintellaria BucQUOY,
DAUTZENBERG, & DOLLFus, 1898 (missp.); Pexo
codakia IREDALE, 1930 (type, Lucina rugifera
REEVE, 1850)]. Medium-sized to large, lenticular,
compressed, slightly inequilateral, no differentiated
areas; concentric or radial sculpture predominant;
small deep lunule in RV; ligament broadly sunken.
Anterior laterals and cardinals well marked, pos
terior laterals obsolete or small; anterior scars
moderately short and broad, divergent; shell mar
gin smooth. U.Jur.-Rec., Eu.-Am.-Asia-Australia
Pac.
C. (Codakia) [31]. Generally large, sculpture

reticulate; lunule small, very asymmetrical, de
pressed; ligamentary groove broad. Posterior lat
erals obsolete. Paleoc.-Rec., Eu.-Am.-Asia-Aus
tralia-Pac.--FIG. E2,11. *C. (C.) orbirulari.<
(LINNE), Rec., W.Indies; 11a, LV ext., XO.8
(REEVE); 11b,c, LV and RV hinges, XO.5 (513).

C. (Epilucina) DALL, 1901 [32] [*Lucina cali
fornica CONRAD, 1837; OD]. Medium-sized, with
concentric sculpture only; lunule rather large,
asymmetrical; ligamentary groove of moderate
extent. Posterior laterals small. U.Jur.-Rec., Eu.
N.Am.--FIG. E3,13. *C. (E.) californica (CON
RAD), Rec., USA(Calif.); 13a,b, LV int., RV int.,
Xl.7 (98).

Ctena MORCH, 1861 [*Lucina pectinata CARPENTER,
1857 (non C. B. ADAMS, 1852); SD DALL,
BARTSCH & REHDER, 1938] [=Jagonia RECLUZ,
1869 (type, Venus eburnea GMELlN, 1790; OD)].
Transversely ovate to elliptical, anteriorly enlarged,
compressed; beaks pointed; sculpture regularly
reticulated; no differentiated areas; lunule concave.
Cardinals short or thin, laterals not duplicate,
originating under hinge plate; anterior scars nar
rowed at ends. M.Eoc.-Rec., Eu.-N.Am.-Pac.-Ind.
0.-W.Afr.-Australia.
C. (Ctena) [27]. Moderately convex, somewhat

inequilateral, with well-marked radial ribs and
lunule. Cardinals, short but normally developed,
laterals strong; shell margin finely denticulated
internally. M.Eoc.-Rec., Eu.-N.Am.-Pac.-IndO.
W.Afr.--FIG. E3,3. C. (C.) eburnea (GMELlN),
Rec., Atlantic; 3a,b, LV and RV hinges, en\.
(513).

C. (Talocodakia) IREDALE, 1936 [28] ["Epicoda
kia kennethi; OD]. Compressed, very inequi
lateral, radial riblets at ends only; lunule obso
lete; ligamentary groove shallow. Cardinals small,

© 2009 University of Kansas Paleontological Institute
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FIG. E3. Lucinidae (Lucininae) (p. N494, N496, N498).
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N496 Bivalvia-Heterodonta

laterals small, distant; anterior scars short, reni
form, moderately divergent; shell margin smooth
internally. Oligo-Rec., Australia.

Epicodakia IREDALE, 1930 [29] ["E. consettiana
(=Lucina minima TENISON-WOODS, 1876, non
ROEMER, 1836); aD]. Compressed, transversely
elliptical to ovate, anteriorly enlarged; with dicho
tomous radial ribs predominating over concentric
ribs; ligament in deep groove. Cardinals and lat
erals well marked, latter duplicate on LV; anterior
scars elliptical, divergent, rounded at ends; mar
ginal internal crenulations of shell almost obsolete.
Pleist.-Rec., Australia-N.Am.-Asia.--FIG. E3,9.
E. divergens (PHILIPPI), Rec., Japan; 9a,b, LV
int., RV int., x2.3 (119, mod.).--FIG. E2,2. "E.
consettiana, Rec., Australia; LV ext., X 1.35
(Iredale).

Here GABB, 1866 ["Lucina (H.) richto/eni
(="Lucina excavata CARPENTER, 1857) ; SD
STOLlCZKA, 1871]. Medium-sized to small,
rounded, with weak anterior and posterior areas;
concentric ribs tending to vanish; lunule deeply
excavated, covering part of hinge; anterior scars
somewhat short, attenuated; internal shell margin
with minute denticles. Paleoc.-Rec., W.Eu.-W.N.
Am.-N.Afr.
H. (Here) [5]. Concentric ribs fine, but well

marked; lunule rather broadly rounded, ob
literating only anterior cardinal, posterior ones
well marked; anterior laterals minute, posterior
laterals distant; anterior scars divergent at their
ends; internal shell margin finely crenulated.
Eoc.-Rec., W.Eu.-W.N.Am.--FIG. E3,1. "H.
(H.) excavata (CARPENTER), Mio., USA(Cali£.);
la,b, LV int., RV int., X2.25; lc, LV ext., X1.5
(98; Gabb, 1869).

H. (Herella) CHAVAN, 1942 [6] ["Lucina leves
quei D'ORBIGNY in DESHAYES, 1858; aD]
[=?Tuberculina DE GREGORIO, 1882 (nom.
dub.)]. Sculpture weakly cancellate; lunule nar
row, projecting under beaks, covering obsolete
RV cardinals, those of LV tuberculiform; laterals
feeble; anterior scars short, wholly divergent; in
ternal shell margin almost smooth. Paleoc.-Oligo.,
W.Eu.-N.Afr.--FIG. E2,7. "H. (H.) levesquei
(D'ORBIGNY), L.Eoc. (Cuis.), France (Paris
basin); 7a-c, LV int., RV int., LV ext., X3.6
(Chavan, n; 257).

Linga DE GREGORIO, 1884 ["Lucina columbella
LAMARCK, 1819; SD SACCO, 1889] [=Quasilucina
STEWART, 1930 (type, Lucina carini/era CONRAD,
1833; aD)]. Medium-sized, rounded, tumid; con
centric ribbing more or less lamellose; lunule
sunken, short, cordiform. Hinge teeth strong, short,
LV laterals duplicate; anterior scars moderately
short; shell margin internally denticulated. ?Paleoc.,
Eoc.-Rec., Eu.-Am.-Afr.-Asia-Australia.
L. (Linga) [7]. Rounded; concentric sculpture

nearly uniform consisting of numerous equi
distant lamellae; dorsal angulation rounded.

Hinge teeth 3a and 2 present; shell margin crenu
lated internally. ?Paleoc., Eoc.-Rec., W.Eu.-W.
Afr.-N.Am.-C.Am. -- FIG. E3,7,8. "L. (L.)
columbella (LAMARCK) basteroti (AGASSIZ), L.
Mio.(Burdigal.), France(Gironde); 7a,b, LV int.,
RV int., Xl.8; 8, LV ext., XO.8 (98).

L. (Bellucina) DALL, 1901 [10] ["Parvilucina
eucosmia DALL, 1901 (=Lucina pisum REEVE,
Aug. 1850; non SOWERBY, 1836; nec D'ORBIGNY,
1841; nec PHILIPPI, Apr. 1850) (="Lucina sem
periana ISSEL, 1869); aD] [=Cardiolucina
SACCO, 1901 (type, Cardium agassizi MICHELOTTI,
1847; =Cardita agassizi MICHELOTTI, 1839;
aD)]. Small, rounded, very tumid; sculpture of
heavy concentric ribs, crossed, but not interrupted,
by radiating riblets; lunule small, not immersed.
Complete lucinoid hinge with AIV and PIV
feebly marked; anterior scars broad, short; shell
margin deeply but finely crenulated internally.
M.Eoc.-Rec., Eu.-Afr.-Asia(Japan)-Australia.-
FIG. E3,2,4. "L. (E.) semperiana (ISSEL), Rec.,
Ind.O.; 2, LV ext., X1.4 (Reeve); 4a,b, LV and
RV hinges, enlarged (513).

L. (Illesca) OLSSON, 1932 [8] ["Phacoides (Here)
andersoni OLSSON, 1930; aD]. Smaller than L.
(Linga), with concentric sculpture of strong
well-spaced folds. Hinge teeth 3a and 2 ob
literated by totally immersed lunule; anterior
scars ovate, short; internal shell margin finely
crenulated. U.Eoc., S.Am.(Peru).--FIG. E4,3.
L. (I.) andersoni (OLSSON); 3a, LV ext., X2.4;
3b,c, LV int., RV int., X3.6, X4.8 (Olsson,
1932).

L. (Pleurolucina) DALL, 1901 [9] ["Lucina leuco
cyma DALL, 1886 (1889); aD] [=Dallucina
OLSSON & HARBISON, 1953 (type, Lucina (Here)
amabilis DALL, 1898; aD); L. (Paslucina) OLS
SON, 1965 (type, L. (P.) /ollis; aD)]. Smaller
than Linga, oblong, more or less trigonal to
quadrate, with sharp dorsal angulation; radial
sculpture laterally strong; lunule not immersed.
Cardinal 2 larger than 4b; broadly crenulated to
foliated shell margin internally. Oligo.-Rec., C.
Am.-N.Am.--FIG. E4,7a. L. (P.) quadricostata
DALL, Mio., Jamaica; LV ext., X6 (1005).-
FIG. E4,7b,c. L. (P.) undata (CARPENTER), Rec.,
Mex.; 7b,c, LV int., RV int., X3.6 (98).

Loripes POLl, 1791 [22] ["Tellina lactea POLl,
1791 (non LINNE, 1758) (=Amphidesma luein
alis LAMARCK, 1818); SD GRAY, 1847] [non
Loripes SCHWEIGGER, 1820] [=Ligula MENKE,
1830 (non MONTAGU, 1803); Lueinida D'ORBIGNY,
1846 (type, L. cryptella,=L. brasiliana,=Lucina
brasiliensis PHILIPPI, 1848; aD)] . Lenticular,
compressed, somewhat gibbous; sculpture feeble,
concentric; areas almost obsolete; ligament in
ternal. Hinge teeth comprising 1 RV cardinal and
2 weak LV laterals; anterior scars subelliptical;
internal shell margin smooth. Oligo.-Rec., Eu.
Afr.-S.Am.-Japan.--FIG. E4,1. "L. lucinalis (LA'

© 2009 University of Kansas Paleontological Institute
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N498 Bivalvia-Heterodonta

MARCK), Rec., Eng.(Sussex); LV int., XVI
(905a).

Luciniola SKEAT & MADSEN, 1898 [30] [*Venus
pumila GOLDFUSS, 1840; 00]. Small, subtrigonal,
posteriorly enlarged, moderately convex, thick,
with pointed beaks, with coarse concentric sculp
ture; lunule small. Hinge as in Epicodakia but
with external ligament; anterior scars subparallel
to pallial line. L.Jur.(U.Lias.) , Eu.(Ger.-Oenm.).
--FIG. E3,12. *L. pumila (GOLDFUSS), Oenm.;
12a,b, RV hinge, LV int., X3.2 (Skeat & Madsen,
1898).

Megaxinus BRUGNONE, 1880 [*Lucina rostrata
PECCHIOLI, 1864; 00] [=Stewartia OLSSON &
HARBISON, 1953 (type, Lucina anodonta SAY, 1824;
00)]. Irregularly lenticular to oblong compressed;
hinge broad, almost edentulous, with remnants
of 3b and 4; anterior scar broad, juxtaposed to
pallial line; shell margin internally smooth. Paleor.
Rec., Eu.-Am.-N.Z.
M. (Megaxinus) [25] . Very irregular, thickened
and gibbous, with ill-defined areas; lunule pro
foundly penetrating into broad trigonal hinge
plate. Anterior scars almost continuous to pallial
line. Oligo.-Rec., Eu.-Am.-Red Sea.--FIG. E3,
5. *M. (M.) rostratus (PECCHIOLI), Plio., Italy;
5a,b, LV int., RV int., X1.6 (Pecchioli, 1864).

M. (Pteromyrtea) FINLAY, 1926 [26] [*Cyclina
dispar HurroN, 1873 (=Lucinida laevifoliata
MARSHALL & MURDOCH, 1919); 00]. Thin,
rounded, with alate areas; lunule moderately de
pressed, obliterating anterior cardinals; posterior
ones more or less marked; anterior scars wholly
contiguous to pallial line. U.Cret.-Pleist., N.Z.
--FIG. E4,lO. *M. (P.) dispar (HurroN),
Plio., N.Z.; lOa,b, LV int., RV.int., X2.2
(Chavan, n).

Mesolinga CHAVAN, 1951 [34] [*Lucina plebeia
CONTEJEAN, 1859 (non GIEBEL, 1856) (=*M.
typica CHAVAN, 1952); 00]. Globose, anteriorly
produced and rounded, inequilateral; with con
centric approximate ribs; ligament marginal, nar
row. One right cardinal, 2 left ones, and duplicate
right, simple left, tubercu!iform laterals; reniform
anterior scars narrowed at their end; shell margin
internally smooth. U.Jur.-Cret., Eu.-N.Am.-?Asia.
--FIG. E3,1l. *M. typica CHAVAN, V.Jur.
(Astart.), France(Calvados); lla,b, LV int., RV
int., X2.4 (Chavan, n).

Nevenulora IREDALE, 1930 [*Lucinida hilaira HED
LEY, 1916; 00]. Moderately convex; concentric
sculpture of more or less vanishing alternate dis
tant lamellae and finer intercalated striae; lunule
well marked. Hinge with cardinals and laterals,
both evanescent in some forms; anterior scars
moderately short; shell margin smooth internally.
U.Jur.( Raurac.)-Rec., Eu.-Australia-N.Z.
N. (Nevenulora) [23]. Irregularly striated, al

most smooth, anteriorly angular, posteriorly
rounded; lunule moderately concave. Teeth small;

~
Callucinella

FIG. E5. Lucinidae (Lucininae) (p. N498-N499).

anterior scars somewhat divergent. L.Eoc.-Rec.,
Eu.-Australia.--FIG. E4,8. *N. hilaira (HED
LEY), Rec., Australia; '8a,b, LV int., RV hinge,
X2 (Chavan, n).

N. (Jagonoma) CHAVAN, 1946 [24] [*Lucina cir
cumcisa ZIrrEL & GOUBERT, 1861; 00] [=Di
lora MARWICK, 1948 (type, D. lorea; 00)].
Rounded at both ends; sculpture of alternate
stronger and smaller concentric fine ribs. Hinge
teeth well developed, 3b narrow, not bifid; an
terior scars not widely diverging. U.Jur.(Raurac.)
Plio., Eu.-N.Z.--FIG. E3,6. *N. (J.) circum
cisa (ZITTEL & GOUBERT), Astart., France; 6a,b,
LV int., RV hinge, X1.6 (Chavan, n).

Parvilucina OALL, 1901 [*Lucina tenuisculpta CAR
PENTER, 1864; 00]. Rather small, rounded, in
flated, with finely concentric sculpture, radial striae
weakening medially, anterior and posterior areas
feebly marked. Thin, but almost complete hinge,
with 3a but AlV and PlV obsolete; anterior scars
more or less broad and short. U.Cret.(Senon.)
Rec., Eu.-Afr.-N.Am.-Australia.
P. (Parvilucina) [11]. Sculpture finely reticulate;

ligament marginal. Hinge teeth comprising short
3b and distant laterals; internal shell margin very
finely crenulated. U.Cret. (Senon.)-Rec., W.Eu.
N.Am.--FIG. E3,lO. *P. (P.) tenuisculpta
(CARPENTER), Rec., USA(Calif.); lOa,b, LV int.,
RV int., X4.4 (98).

P. (Callucinella) CHAVAN, 1961 [14] [*Lucina
albella LAMARCK, 1806]. Lenticular, depressed;
with fine irregular superficial concentric sculp
ture; areas obsolete; lunule long; ligament mar
ginal. Hinge teeth comprising broad and bifid
3b and distant laterals; anterior scars rather nar
row, short; internal shell margin feebly crenu
lated to smooth. M.Eoc.-Plio., W.Eu.-Australia.
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--FIG. E5,1. *P. (C.) albella (LAMARCK), M.
Eoc.(Lutet.), France; 1a,b, LV and RV hinges,
X2 (Chavan, n).

P. (Cavilinga) CHAVAN, 1937 [12] [*Lucina tri
suleata CONRAD, 1841; aD]. Rounded, trigonal,
high, inequilateral, with approximate concentric
close ribs and some annular rings; ligament in
framargina�; lunule deep. Cardinal 3b curved,
laterals approximate; anterior scars divergent,
somewhat elongated. U.Cret.-Ree., W.Eu.-S.Afr.
N.Am.--FIG. E5,2. *P. (C.) trisuleata (CON
RAD), Mio., USA(Md.); 2a,b, LV int., RV int.,
X6.5 (98).

P. (Mieroloripcs) COSSMANN, 1910 (1912) [13]
[*Lucina dentata DEFRANCE, 1823; aD]. Round
ed, globose, small; sculpture irregularly concentric;
ligament internal, oblique. Anterior scars short;
shell margin strongly dentated internally. ?U.
Cret.( Senon.), Paleoe-Ree., Eu.-W.Afr.--FIG.
E4,4. *P. (M.) dentata (DEFRANCE), L.Mio.
(Burdigal.), S.France; 4a,b, LV int., RV int., X4
(Chavan, n).

Pillucina PILSBRY, 1921 [20] [*P. spaldingi; aD].
Rounded, moderately convex; sculpture of con
centric and radial lines laterally strengthened,
medially evanescent. Hinge short, with 2 and 3b
trigonal and one almost obsolete right anterior
lateral; anterior scars moderately short; internal
margin of shell undulated. Plio.-Ree. Australasia
Pac.-Asia-Red Sea.
P. (Pillucina). Lateral tooth AIIl small; anterior

scar rather elongate. Plio.-Ree., Pac.-Asia-Red Sea.
--FIG. E4,9. P. fiseheriana (ISSEL) , Rec., Red
Sea; 9a,b, LV int., RV int., X5.6 (98).

P. (Sydlorina) IREDALE, 1930 [*S. symboliea
(=*Codakia pisidium HEDLEY, 1914, non
DUNKER, 1860); aD]. Sculpture stronger than
in P. (Pillueina), anterior scar shorter and more
rounded, AlII rather stout. Rec., Australia-Japan.

Recurvella CHAVAN, 1937 [3] [*Lueina dolabra
CONRAD, 1833; aD]. Small, subtrigonal, com
pressed, with high, recurved beaks; areas well
marked; lunule symmetrical. Hinge high, without
laterals; anterior scars short, divergent. M.Eoe.
Oligo. or ?Plio., W.Eu.-N.Am.-?Asia.--FIG. E4,
5. *R. dolabra (CONRAD), M.Eoc.(Claiborn.), USA
(Ala.); 5a, RV ext., X2.4; 5b,e, RV int., LV int.,
X4.8 (98; Harris, 1919).

Volupia DEFRANCE, 1829 [4] [*V. rugosa; aD]
[=Gradilueina COSSMANN, 1902 (type, Lueina
tabulata DESHAYES, 1858; aD)]. Small, oblong,
tumid, with prominent curved beaks; sculpture
of strong annular rings; areas deep. Cardinals
strong, tuberculiform; anterior scars short, ovate
oblong; internal margin of shell crenate. M.Eoe.
U.Eoe., Eu.(France).--FIG. E4,6. V. tabulata
(DESHAYES), Eoc.(Barton.), France(Paris basin);
6a, LV ext., X6; 6b,e, LV int., RV int., X6
(257).

Wallucina IREDALE, 1930 [21] [*Lucina ;aekson
iensis SMITH, 1885; aD]. Rounded, inflated;
sculpture of almost uniform concentric and radial
lines. Hinge with cardinals broader than in
Pillucina, 1 right anterior and 2 marked, posterior
laterals; anterior scars broad, short; finely denticu
lated internal shell margin. Mio.-Ree., Australia
Pac.-Asia-W.Afr.--FIG. E4,2a,b. W. erythraea
(ISSEL) , Red Sea; 2a,b, LV int., RV int., X3.2
(Chavan, n).--FIG. E4,2e. *W. ;aeksoniensis
(SMITH), Australia; RV ext., X2.4 (852).

'Subfamily MYRTEINAE Chavan,
new subfamily

Thin, more or less quadrangular or trans
verse, moderately compressed shell with
concentric sculpture; anterior scars medium
sized. L.Jur.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Mesomiltha.--2. Monitilora.--3. Prophetilora.
--4. Gonimyrtea.--5. Myrtea.--6. Myrteop
sis.--7. Perampliata.--8. Gardnerella.--9.
Milthona.--l0. Lucinoma.--ll. Diseomiltha.
Myrtea TURTON, 1822 [*Venus spinifera MONTAGU,

1803; M] [=Cyraehaea LEACH, 1819 (obj.);
Eulopia DALL, 1901 (type, Lueina sagrinata DALL,
1886; aD); ?Notomyrtea lREDALE, 1924 (type,
Myrtea botaniea HEDLEY, 1918,=Tellina brazieri
SOWERBY, 1883, non 1869; aD)]. Transversely
elliptical to quadrangular, flattened; areas obsolete;
sculpture of concentric, posteriorly elevated ribs
with intercalated vermiculate radials in some'
beaks pointed; lunule and escutcheon narrow and
straight. Cardinals narrow, with 3b, 2, and 4b; RV
laterals very long (those of LV on margin), orig
inating from under plate; reniform short scars; in
ternal shell margin smooth. ?U.Cret., Oligo.-Ree.,
Eu.-Australia-N.Z.-Asia-N.Am.
M. (Myrtea) [5] [=Myrtaea DALL, 1901]. Con

centrically ribbed; ligament external. Teeth well
developed; laterals of same length anteriorly and
posteriorly. ?U.Cret., N.Z.; Oligo.-Ree., Eu.-N.
Am.-Asia-Australia. -- FIG. E6,1; E7,1. *M.
spinifera (MONTAGU), Rec., Medit.; E6,1, RV
ext., XO.7 (513, Reeve); E7,la, RV int., Xl
(905a); E7,lb,e, LV and RV hinges, Xl (513).

M. (Myrteopsis) SACCO, 1901 [6] [*M. taurolaevis
(=M. magnotaurina); aD]. Finely striated. Liga
ment semi-internal. Teeth minute, Al shorter
than PI. Mio., S.Eu.

Discomiltha CHAVAN, 1952 [11] [*D. oehlerti BIGOT
in CHAVAN, 1952; aD]. Moderately large, sub
orbicular, flattened, thin; sculpture of well-spaced
feeble, concentric ribs and finer striae; posterior
area well marked; lunule very asymmetrical, nar
row, long, projecting ligament inframarginal.
Hinge teeth comprising only 2 weak cardinals
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FIG. E6. Lucinidae (Myrteinae) (p. N499-N501).

7 Milthono

partly covered by lunular expansion; shell in
ternally punctate and grooved; anterior scars elon
gate, narrow, distant from pallial line; shell mar
gin smooth internally. U.Jur., Eu.--FtG. E6,6.
*D. oehlerti BIGOT, Astart., France (Calvados) ;
6a,b, LV int., RV int., Xl (Chavan, n).

Gardnerella CHAVAN, 1951 [8] [*Myrtaea walton
ensis GARDNER, 1926; aD]. Large, inequilateral,
more or less produced an teriorl y, trunca ted or
rounded pos teriorly; moderately compressed;
sculpture of irregular weak concentric ribs; lunule
long. Cardinals thin, 1 right, 2 left, and right
laterals; anterior scars rather broad, only slightly
divergent; shell internally punctate, with smooth
margin. L.Eoe.-Mio., Eu.-N.Afr.-N.Am.--FIG.
E6,5. G. eossmanni (CHAVAN), L.Eoe., France;
5a,b, LV int., ext., XO.9 (Chavan, 1941).

Gonimyrtea MARWICK, 1929 [4] [*Loripes eon
einnus HUTTON, 1885 (=L. ieteriea LAMY, 1920;
non Lueina eoneinna ADAMS, 1870; nee L. ieteriea
REEVE, 1850); aD] [=Alucinoma HABE, 1958
(type, A. soyoae; aD]. Small, subquadrangular,
compressed, sculpture fine, concentric; lunule de
pressed, asymmetrical. Hinge tooth 2 more or less
adherent to its edge, 3a lacking, 3b present, Al
small; anterior scars reniform, short; shell mar
gin internally smooth. Paleoe.-Ree., Eu.-N.Afr.-N.
Am.-C. Am.-N. Z.-Australia-Japan. -- FIG. E7,3.
G. galeottiana (NYST), Eoc.(Barton.), Belg.; 3a,b,
LV ext., int., X4 (Glibert, 1936).

Lucinoma DALL, 1901 [10] [*Lueina filosa STIMP
SON, 1851; aD] [=Triodonta GRAY, 1851 (non
BORY, 1827; nee MULSANT, 1842; nee AGASSIZ,
1846) (obj.); Thiatira LEACH, 1819]. Medium
sized to large, lenticular, moderately convex, pos
terior margin rectilinear; with regularly spaced
annular ribs and intercalated finer ones; lunule
lanceolate, long, not sunken or bent. Two com
pressed teeth in each valve, 2 and 3b bifid, and
feeble laminar AI; anterior scars narrow, long,
diverging; shell margin internally smooth. Oligo.
Ree., Eu.-Red Sea-N.Am.-Pac.-Australia-Japan.-
FIG. E6,8. L. borealis (LINNE), Rec., Eu.; 8a,b, LV
and RV hinges, Xl (513).

Mesomiltha CHAVAN, 1938 [1] [*Lucina pulehra
ZITTEL & GOUBERT, 1861; aD]. Medium-sized,
transversely ovate-rounded, posteriorly depressed;
with fine, regular equidistant concentric ribs and
very fine intercalated radial lines; lunule lanceo
late projecting below in dentiform elongation; long
ligament. Hinge teeth comprising 1 RV, 2 LV
cardinals, and thin distant laterals; anterior scars
curved, detached at their ends; shell margin in
ternally smooth. L.Jur.(Lias.)-U.Jur., ?Cret., Eu.
--FIG. E6,2. *M. pulehra (ZITTEL & GOUBERT),
U.Jur.(Astart.), France(Calvados); 2a,b, LV int.,
RV int., X2 (Chavan, n).

Milthona MARWICK, 1931 [9] [*M. glomerosa;
aD]. Moderately large, inequilateral, anteriorly
rounded, posteriorly enlarged, with concentric
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FIG. E8. Lucinidae (Milthinae) (p. N502, N504).
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Gibbolucina

pressed, with faint dorsal area; lunule bent in
ward. Hinge almost obsolete; scars linguiform,
relatively long; shell internally pustulose. Paleoc.
Rec., Eu.-Australia.--FIG. E6,3. ·M. (P.)
arizela, Rec., Queensl.; LV int., XI (Iredale,
1930) .

?Perampliata ARKELL, 1936 [7] [pro Ampliata
ARKELL, 1934, p. 282 (non WAGNER, 1907)]
[·Tellina ampliata PHILLIPS, 1829, p. 324; OD].
Large, compressed, with close-spaced concentric
ribs; beaks small; lunule lacking, escutcheon broad.
Stout short hinge plate with 1 RV and 2 LV cardi
nals; pallial line and anterior scars unknown. fur.,
Eu.(G.Brit.-France) .--FIG. E7,2. ·P. ampliata
(PHILLIPS), U.Jur.(Corall.), Eng.; LV int., XO.7
(Arkell, 1936).

Subfamily MILTHINAE Chavan,
new subfamily

Shell relatively solid, generally com
pressed. Sculpture concentric, faint, irregu
lar to vanishing; anterior scars long. Sil.
Rec.

Arrangement of generic taxa by CHAVAN.--1.
Phenacocyclas.--2. Pterolucina.--3. Myrtucina.

2

Perampl iata

Gonimyrtea

FIG. E7. Lucinidae (Myrteinae) (p. N499-N501).

coarse, wide-spaced ribs; not differentiated posterior
area; lunule somewhat depressed, cordiform. Hinge
teeth 2 and 3b bifid, 4b strong, laterals lacking;
anterior scars narrowly linguiform, divergent; shell
margin smooth internally. Mio., N.Z.--FIG. E6,
7. ·M. glomerosa; RV int., XO.9 (595).

Monitilora IREDALE, 1930 [.Lucina ramsayi SMITH,
1885 (=Loripes icterica ANGAS, 1867, non Lucina
icterica REEVE, 1850)]. Rounded, with concentric
regularly spaced ribs and radial intercalated lines;
lunule lanceolate, its edge forming ridge along
hinge plate; ligament elongated, inframarginal.
Single weak cardinal in each valve, RV lateral
obsolete; anterior scars narrow, distant from pallial
line; internal rugosities present, margin smooth.
Paleoc.-Rec., Eu.-Australia-Asia.
M. (Monitilora) [2]. Medium-sized, circular to

elliptical in outline, relatively tumid, dorsal area
not distinguished; lunule straight-edged; scars
moderately long; shell internally punctate.
Paleoc.-Rec., Eu.-Australia-Asia.--FIG. E6,4.
M. elegans (DEFRANCE), Eoc., France; 4a,b, LV
int., RV int., xV (98).

M. (Prophetilora) IREDALE, 1930 [3] [·P. arizela;
OD]. Large, ovate, enlarged backward, com-

lb
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4. Jagolucina.--5. Saxolucina.--6. Plastomiltha.
--7. Claibornites.--8. Codalucina.--9. Mil
tha.--l0. Recticardo.--ll. Trinitasia.--12.
llionia.--13. Eomiltha.--14. Gibbolucina.-
15. Pseudomiltha.--16. Zorrita.--17. Eamesi
ella.--18. Pegophysema.--19. Eophysema.-
20. Anodontia.--21. Cavatidens.--22. Lori
pinus.
Miltha H. & A. ADAMS, 1857 [*Lucina childreni

GRAY, 1825; OD] [=Miltheoidea MARWICK, 1930
(type, Miltha neozelandica MARSHALL & MURDOCK,
1921; OD)]. Discoidal, flattened; sculpture of
unequal concentric striae; ligament on enlarged
nymph. Hinge teeth 3b and 2 somewhat bifid;
shell margin smooth internally. V.Cret.-Rec., Eu.
N.Am.-Australia-N.Z.
M. (Miltha) [9]. Large, subcircular to ovate-ob

long, slightly inequivalve; surface smooth or
lamellose, with faint areas; lunule asymmetrical,
striated. Anterior scars long, club-shaped. V.Cret.
Rec., Eu.-N.Am.-Australia-N.Z.--FIG. E8,2.
*M. (M.) childreni (GRAY), Rec., Brazil; LV
hinge, X 1 (513, Sowerby).

M. (Recticardo) COSSMANN, 1908 [10] [*Phacoides
(R.) rutoti; OD]. Medium-sized, subelliptical;
surface with concentric dense striation without
differentiated areas; lunule depressed, almost sym
metrical, its projecting edge prolonged by ridge
like anterior lateral tooth, posterior lateral weak;
anterior scars relatively short, penetrating upward
between lunular edge and anterior lateral. V.Cret.
Paleoc., Eu.-N.Am.--FIG. E9,3. *M. (R.)
rutoti (COSSMANN), Paleoc., Belg.; 3a,b, LV and
RV hinges, X2 (98).

Anodontia LINK, 1807 [*A. alba (=*Venus eden
tula LINNE, 1758); OD]. Rounded, tumid, slightly
inequilateral; sculpture of irregular growths and
very fine radial striae; anterior area more or less
marked, posterior area obsolete; beaks prosogyrous;
lunule ill-defined; ligament oblique, sunken.
Hinge edentulous except for faint tuberculiform
cardinal; anterior scars broad, short, very divergent;
shell margin internally smooth. Eoc.-Rec., Eu.
Asia-N.Am.-Pac.-Australia-Afr.
A. (Anodontia) [20]. Medium-sized to large,

globose, rounded in front, slightly truncate pos
teriorly; surface with concentric and radial lines,
anterior area ill-defined; lunule depressed; liga
ment sunken but inserted upon cardinal elonga
tion. Eoc.-Rec., Eu.-Asia-N.Am.-Pac.O.-Australia.
--FIG. E9,6. *A. edentula (LINNE), Rec., Ind.
0.; RV int., XU (98).

A. (Cavatidens) IREDALE, 1930 [21] [*C.omissa;
OD]. Small, globose, laterally truncate, with
concentric sculpture only, dorsal area distinct;
beaks high; ligament sunken on cardinal process.
Rec., Australia.

A. (Loripinus) DE MONTEROSATO, 1883 [22]
[*Lucina tragilis PHILIPPI, 1836; SD VON MAR
TENS, 1884]. Small, very globose, thin, anteriorly

rounded, not depressed; ligament strongly de
pressed, without cardinal elongation or process.
Hinge tooth 3b directed backward. Eoc.-Rec., S.
Eu.-Afr.-Asia-Japan- ?N.Am.

Claibornites STEWART, 1930 [*Lucina rotunda LEA,
1833; OD]. Medium-sized, lenticular, flattened;
sculpture of concentric striae, dorsal areas obsolete;
lunule lanceolate. Hinge with narrow cardinals and
strong anterior laterals; anterior scars elongate, nar
row; shell margin internally smooth. Paleoc.
Oligo., Eu.-N.Am.
C. (Claibornites) [7]. Thick; sculpture coarsely
concentric; areas weak; ligament on large de
pressed nymph, gibbous internally. Hinge as in
Saxolucina, but with 3a less obsolete and 3b only
obscurely bifid, Al stronger; anterior scars long.
Eoc., N.Am.--FIG. E9,1. *C. (C.) rotunda
(LEA), M.Eoc., USA(Ala.); la,b, LV int., RV
hinge, XO.9 (Harris, 1919).

C. (Codalucina) STEWART, 1930 [8] [*Lucina
uncinata DEFRANCE, 1823; OD]. Thin, sculpture
finely concentric; no areas; ligament deeply
sunken, in broad groove. Hinge with well-marked
cardinals and anterior laterals, weak posterior
laterals; scars relatively long, linguiform. Paleoc.
Oligo., Eu.-N.Am.--FIG. E9,2. *C. (C.) un
cinata (DEFRANCE), Paleoc., France; LV int.,
XU (98).

Eamesiella CHAVAN, 1951 [17] [pro Pseudolucina
CHAVAN, 1947 (non WILCKENS, 1909)] [*Lucina
corrugata DESHAYES, 1843; OD]. Subquadrangu
lar, rather inflated; surface with distant concentric
lamellose waves. Edentulous; stout nymph; shell
margin smooth internally. ?Eoc. or Oligo., Rec.,
Afr.-Australia-Eu.--FIG. E8,3. *E. corrugata
(DESHAYES), Rec., Pac.; 3a,b, LV ext., int., X2
(Alcock & Anderson, 1897).

Gibbolucina COSSMANN, 1904 [*Venus callosa
LAMARCK, 1806; OD] [=?Elathia ISSEL, 1869
(type, E. arconatii; OD) (gen. dub.)]. Irregularly
compressed; sculpture of coarse lamellae or ribs,
with narrow deep areas; lunule concave, short,
broad. Trigonal hinge plate with 3a thin, 3b,
strongly bilobate, 2, 4b present, laterals lacking;
short stout nymph; fine radial internal threads;
anterior scars elongate, narrow, subparallel to
pallial line; shell margin internally smooth. Cret.
Rec., Eu.-Am.-Australia-Afr.
G. (Gibbolucina) [14]. Small, moderately convex,

subtrigonal, gibbose; lunule depressed, partly cov
ering ill-defined cardinals, 3a obsolete; short scars.
L.Eoc.-Rec., Eu.-Afr.-Australia- ?Red Sea.--FIG.
E8,1; ElO,2. *G. (G.) callosa (LAMARCK), M.
Eoc., France; E8,la,b, RV ext., int., Xl (257);
EI0,2a,b, RV ext., int., Xl (257).

G. (Eorniltha) COSSMANN, 1910 (1912) [13].
[*Lucina contorta DEFRANCE, 1823; OD]. Me
dium-sized, almost flat, transversely subrhomb
oidal; with more or less elevated concentric lamel
lae; lunule not sunken. Cardinals well defined;
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FIG. E9 Luc· ·d. 1m ae (Milthinae) (p. N502 , N504-N506).
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FIG. EI0. Lucinidae (Milthinae) (2); Divaricellinae
(1,4-5); (Genus Uncertain) (3) (p. N502, N504,

N506, N508).

scars relatively long. Cret.-Rec., Eu.-Am.-E.Afr.
--FIG. E9,5. *G. (E.) contorta (DEFRANCE),
Paleoc., France; 5a, RV ext., XO.7; 5b,c, RV
int., LV hinge, Xl (Chavan, n).

Illionia BILLINGS, 1875 [12] [*1. canadensis; SD
WHITEAVES, 1884] [=Prolucina DALL, 1896 (type,
Lucina prisca HISINGER, 1837; OD); Platymermis
NOETLING, 1883]. Irregularly rhomboidal, trans
verse, compressed, with postumbonal sulcus; lunule
concave, long. Anterior scars long, narrow, lingui
form. Sil., N.Eu.-N.Am.--FIG. E9,9. I. prisca
(HISINGER), Sweden; LV int. mold, X 0.7 (1026).

Jagolucina CHAVAN, 1939 [4] [*Lucina concava
DEFRANCE, 1823; OD]. Rather inflaled, rounded,
inequilateral, without areas but with irregular
growths; beaks prosogyrous; large lunule mod
erately asymmetrical. Two cardinals in each valve,
2 and 3b clearly bifid, with distant well-marked
laterals; anterior scars very divergent, attenuated,
short; shell margin internally smooth. Paleoc.-Eoc.,
Eu.--FIG. Ell,l. */. concava (DEFRANCE), L.
Eoc., France; 1a,b, RV int., LV int., X2 (98).

Myrtucina VOKES, 1939 [3] [*Lucina roseburgensis
HENDON in TURNER, 1938; OD]. Medium-sized,
compressed, transversely rounded, with irregular
lamellose growths and well-marked areas. Cardi
nals broadly trigonal, 3b almost bifid, 2 and 4b
somewhat divergent, laterals on hinge plate com
prising strong Al and faint PI; nymph elongate;
shell margin internally smooth. Eoc., Eu.-N.Am.
--FIG. E8,4. *M. roseburgensis (HENDON),
USA(Ore.); 4a,b, LV and RV hinges, X3 (Vokes,
1939) .

Pegophysema STEWART, 1930 [*Lucina schrammi
CROSSE, 1876; OD]. Rounded, tumid, slightly in
equilateral; sculpture of irregular growths, with
well-marked anterior area, posterior area obsolete;
lunule narrow, depressed. Cardinal plate triangu
lar without protuberances; anterior scars scarcely
divergent, long and narrow; shell margin internally
smooth. Eoc.-Rec., N.Am.-N.Afr.-Eu. [=Lis
sophaira OLSSON, 1961 (type, Lucina spherica
DALL & OCHSNER, 1928; OD) (subj.).]
P. (Pegophysema). [18]. Subcircular; surface with

coarse concentric ribs and well-marked, subalate,
anterior area. Trigonal hinge plate, without
teeth; anterior scars narrow. Oligo.-Rec., N.Am.
Eu.--FIG. E9,12. P. (P') chrysostoma
(MEUSCHEN), Rec., W.Indies; RV int., XO.9
(98).

P. (Eophysema) STEWART, 1930 [19] [*Lucina
subvexa CONRAD, 1832 (1846); OD]. Subovate,
anteriorly produced, posteriorly enlarged; surface
with concentric and radial striae, anterior area
vanishing at adult stage. Elongate hinge plate
with ill-defined transverse small tooth and left
posterior lateral; relatively broad anterior scars.
Eoc., ?OIigo., N.Am.-N.Afr.-Eu.

Phenacocyclas LA ROCQUE, 1950 [1] [*P. pohli;
OD]. Irregularly rhomboidal, oblong, compressed;
surface only concentrically striated, anteriorly pli
cate and with deep posterior area corresponding
to notch in ventral margin; lunule small; escutch
eon narrow. Probably one small anterior lateral
and two presumably small cardinals; sigmoid in
ternal groove; falciform, enlarged anterior scars;
shell margin internally smooth. Dev., N.Am.-Eu.
--FIG. E9,7. *P. pohli, M.Dev., USA(Mich.);
7a,b, RV int., ext., XO.7 (530).

Pseudomiltha P. FISCHER, 1887 [*Lucina gigantea
DESHAYES, 1825; OD]. Large, flattened, trans
versely subquadrangular to rounded, with small
erect beaks; surface concentrically ribbed or smooth.
Teeth obsolete or absent; short stout nymph; in
terior punctate, with also fine radial threads and
low flange bordering pallial line; long, narrow
anterior scars; shell margin internally smooth.
?/ur., Eoc.-Mio., Eu.-Asia-S.Am.-W.Indies.
P. (Pseudomiltha) [15]. Broadly elliptical to ovate;

dorsal areas lacking. Hinge totally' edentulous.
?/ur., Eoc.-Oligo., Eu.-Asia.--FIG. Ell ,3. *P.
(P.) gigantea (DESHAYES), M.Eoc., France; 3a,b,
RV int., ext., XO.7 (Deshayes, 1825).

P. (Zorrita) OLSSON, 1932 [16] [*P. (2.) peter
soni; OD]. Transversely subquadrangular, with
deep posterior area. Unequal faint internal ribs.
Remnants of 3b and 4b present. Eoc.-Mio., Peru
Jamaica-Eu.--FIG. E9,1O. *P. (2.) petersoni;
LV int., XO.9 (Chavan, n).

Pterolucina CHAVAN, 1942 [2] [*Lucina coeloprocta
COSSMANN, 1887; OD]. Medium-sized to large,
rounded trigonal, relatively compressed, with

Elathia

Boeuvia

5

Pompholigina

Divaricella 2b

Gibbolucina
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FIG. ElL Lucinidae (Milthinae) (p. N504-N505).

locally lamellose growths and well-marked areas;
lunule depressed; ligament semi-internal on rela
tively short nymph. Cardinal 3b weak, oblique,
thin, 2 and 4b scarcely divergent, Al faint, PI
lacking; anterior scars distant from pallial line,
subparallel to it; shell margin internally smooth.
U.Cret.-Mio., ?Plt'o., Eu.-Asia-N.Afr.--FIG. E9,4.
*P. eoeloproeta (COSSMANN), U. Eoc. (Barton.),
France; 4a-e, RV ext., LV int., RV int., Xl (160).

Saxolucina STEWART, 1930 [*Lueina saxorum
LAMARCK, 1806 (1808); OD]. Medium-sized to
large, discoidal to subtrigonal, flattened, anteriorly
somewhat acuminate, posteriorly truncate; sculpture
consisting of lamellose concentric ribs or out
growths; areas narrow, anterior marked by lines
of punctuations, posterior obsolete; lunule project
ing backward. Anterior scars very narrow, long;
shell margin internally smooth. ?U.Cret., PaIeoe.
Plio., ?Ree., Eu.-Afr.-Am.-Eu.

S. (Saxolucina) [5]. Medium-sized; lunule cover
ing part of teeth, but not really excavated. Cardi
nals 3b and 2 partly bifid, 4b present, 3a and
laterals more or less obsolete; nymph curved;
shell commonly pustulose internally. Eoe., Eu.;
?Ree., Afr.--FIG. E9,8. *S. (S.) saxorum
(LAMARCK), Eoc., France; 8a,b, LV int., RV int.,
X 1.7 (98).

S. (Plastomiltha) STEWART, 1930 [6] [*Cyclas
claibornensis CONRAD, 1865; OD] [=Armi
miltha OLSSON & HARBISON, 1953 (type, Lucina
diSCI/ormis HEILPRIN, 1886; OD)]. Large, lamel
lose, with depressed lunule. Straight nymph. Car
dinals 3b and 2 strongly bifid, 3a well marked,
shell internally punctate. ?U.Cret., Paleoe.-PIio.,
C.Am.-N.Am.-Eu.--FIG. E11,2. *S. (P.) clai
bornensis (CONRAD), Eoc., USA(Ala.); 2a,b, RV
int., LV int., Xl (98).

?Trinitasia MAURY, 1928 [11] [*Thyasira saneti-
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andreae MAURY, 1925; OD]. Trigonal, subequi
lateral, convex, ventral margin rounded; surface
smooth, posterior area marked by angulation.
Cardinals 3 (incompletely known), strong, 1 on
RV, 2 on LV; scars apparently not detached, lingui
form, and curved. Mio., Trinidad.--FIG. E9,1l.
*T. sanctiandreae (MAURY); LV int., XO.75
(Chavan, n).

Subfamily DIYARICELLINAE Glibert, 1967

Shell convex, rounded, with divaricate or
undulating external sculpture. L.Eoc.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Divalinga.--2. Viaderella.--3. Stchepinskya
--4. Paralucinella.--5. Lucinella.--6. Divalu
cina.--7. Boeuvia.--8. Divaricella.--9. Egra
cina.--10. Pompholigina.--11. Eodivaricella.

Divaricella VON MARTENS, 1880 [*D. angulifera;
OD]. Rounded, with small lunule. Hinge with
cardinals and incomplete or obsolete laterals; an
terior scars flexuous, narrowly elongate; shell mar
gin internally smooth but incised or exceeded by
terminations of ribs. Plio.-Rec., Afr.-Ind.O.-Asia
Australia-C.Am.
D. (Divaricella) [8]. Solid, divaricated by angular

ribs. Lateral teeth, All, PIl, and PIll obsolete; ter
minations of ribs exceeding margin. Plio.-Rec.,
Asia-Australia-E.Afr.--FIG. E12,I; E10,I. *D.
(D.) angulifera, Rec., Ind.O.(Mauritius); E12,
Ia,b, RV hinge, LV int., X2 (107); E10,I, RV
ext., X I (von Martens).

D. (Egracina) CHAVAN, 1951 [9] [*Tellina den
tata WOODS, 1815; OD]. Relatively flattened,
divaricated by large flattened ribs, with narrow
interspaces. Hinge with 3a, AI, All, PlI, PIll
obsolete; terminations of ribs incising margin.
Pleist.-Rec., C.Am.-Afr.--FIG. EI2,5. D (E.)
dentata collignoni CHAVAN, Afr.; 5a-c, LV ext.,
RV hinge, LV int., X2.5 (107).

Boeuvia CHAVAN, 1948 [7] [*Lucina pulchella
AGASSIZ, 1845; OD] [=?Bourdotia DALL, 1901
(type, Lucina bourdoti COSSMANN, 1882; OD)
(nom. dub.)]. Not much inflated; divaricated by
numerous flattened ribs with narrow interspaces.
Incomplete hinge without Al and PI; 3a, 4b, AIV,
PlI and PIV all obsolete or lacking; ligament partly
internal; anterior scars strongly divergent from
pallial line; shell margin internally smooth. L.Eoc.
Oligo., N.Afr.-Eu.--FIG. E12,3; E10,5. *B.
pulchella (AGASSIZ), M.Eoc.(Lutet.), France; E12,
3a,b, RV hinge, LV int., X2 (107); E10,5, RV
ext., Xl (Deshayes).

Divalinga CHAVAN, 1951 [*Lucina quadrisulcata
D'ORBIGNY, 1846; OD]. Orbicular, inflated; divari
cated by broad flattened ribs with narrow inter
spaces; lunule slightly depressed, dissymmetric;
ligament external. Hinge with well-developed car
dinals and laterals but no Al and PI; anterior

scars short; shell margin internally denticulate.
L.Eoc.-Rec., Eu.-N.Am.-C.Am.-Afr. [=Cye/as
MORCH, 1853 (non LAMAReK, 1799) (type, Lucina
quadrisulcata D'ORBIGNY, 1846; SD CHAVAN
herein).] ,

D. (Divalinga) [1]. Hinge teeth 3a and AIV
feeble; anterior scars slightly divergent from
pallial line. Oligo.-Rec., W.Eu.-N.Am.-C.Am.
--FIG. EI2,9. ·D. (D.) quadrisulcata
(D'ORBIGNY), Rec., USA(Fla.); 9a,b, RV hinge,
LV int., X2 (107).

D. (Stchepinskya) CHAVAN, 1951 [3] [*Lucina
rigaultiana DESHAYES, 1858; OD]. Inflated;
lunule elongate. Hinge teeth 3a and PlY feeble,
anterior and posterior laterals both distant; an
terior scars short, acutely diverging from pallial
line; shell margin weakly crenulate internally.
L.Eoc.-U.Eoc., W. Eu.-?N. Afr.--FIG. E12,1l.
·D. (S.) rigaultiana (DESHAYES), M.Eoc.
(Auvers.), France; lla,b, RV hinge, LV int.,
X3 (107).

D. (Viaderella) CHAVAN, 1951 [2] [*Divaricella
perparvula DALL, 1901 (=Lucina pisum PHIL
IPPI, 1857; non SOWERBY, 1836; nec D'ORBIGNY,
1841; nec REEVE, 1850)]. Inflated; sculpture ob
solete on angle of divergence, posterior lamellae
distant. Hinge teeth PlV feeble, Pl lacking (also
AI); anterior scars short, acutely pointed and
diverging. Mio., W.Eu.; Rec., N.Am.-S.Afr.-W.
Eu.--FIG. E12,1O. ·D. (V.) perparvula
(DALL), USA(Calif.); 10a,b, RV hinge, LV int.,
X2 (107).

Divalucina IREDALE, 1936 [6] [·Lucina (Cye/as)
cumingi ADAMS & ANGAS, 1863; OD]. Large,
solid, moderately' inflated; surface divaricated by
broad flattened ribs with narrow interspaces; lunule
narrowly elongate. Hinge with large cardinals (2
bifid) and All, AIll (AI lacking, AlV feeble),
posterior laterals obsolete; anterior scars narrowly
elongate, not divergent from pallial line; shell
margin smooth internally. Oligo.-Rec., Asia
(Ceylon-Japan)-Australia-N.Z.--FIG. E12,4. ·D.
cumingi (ADAMS & ANGAS), Rec., N.Z.; 4a,b, RV
hinge, LV int., X1.5 (107).

Lucinella DI MONTEROSATO, 1883 [5] [*Tellina di
varicata LINNE, 1758 (=Lueina commutata
PHILIPPI, 1836); OD]. Relatively small, solid,
with posterior area, sculpture undulated. Hinge
with cardinals and laterals, 3a and PIl feeble, Al
and Pl lacking; ligament deeply internal; anterior
scars not much divergent from pallial line; shell
margin crenulate internally. Mio.-Rec., W.Eu.-S.
Eu.-Ind.O.(Mauritius).--FIG. E12,7. *L. divan'
cata (LINNE), Rec., France; 7a,b, RV hinge, LV
int., X4 (107).

Paralucinella CHAVAN, 1951 [4] [·Lueina undulata
LAMARCK, 1806; OD]. Relatively small; sculpture
undulated. Hinge narrow, dentition as in Stchepin
skya, but 3a lacking; ligament elongated; anterior
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1
Thyosiro

FIG. E13. Thyasiridae (p. N508).

scars short, rounded; shell margin crenulated in
ternally. Oligo., W.Eu.--FtG. EI2,8. P. undulata
(LAMARCK), Stamp., France; 8a,b, RV hinge, LV
int., X 4.5 (107).

Pompholigina DALL, 1901 [*Lueina gibba GRAY,
1825; OD]. Tumid, with subspiral beaks; surface
divaricated by elevated rounded ribs with wide
interspaces. Hinge apparently cyclodont, with car
dinals and several laterals. MEoe.-Ree., W.Afr.
P. (Pompholigina) [10]. Hinge with 3a and 4b

well developed; anterior scars short, pointed,
divergent from pallial line; shell margin smooth
internally. Ree., W.Afr.--FIG. E12,2; EI0,4.
*P. (P.) gibba (GRAY); EI2,2a,b, RV hinge, LV
int., X 2 (107); El 0,4, LV ext., X 1 (Reeve,
1850) .

P. (Eodivaricella) CHAVAN, 1951 [11] [*Divari
cella oppenheimi NEWTON, 1923; OD]. Lunule
excavated; nepionic sculpture concentric, then
divaricate. Anterior scars narrow; middle part of
internal shell margin undulated. MEoe., W.Afr.
(Nigeria).--FtG. E12,6. *P. (E.) oppenheimi
(NEWTON); LV int., X3.3 (107).

LUCINIDAE GENERA DUBIA

Austriella TENISON-WOODS, 1881 [*A. sordida; OD].
Like Eamesiella but with an inconspicuous arcuate
tooth and a falciform scar. [Maybe an eroded
form, possibly an edentulous ungulinid.] Ree.,
Australia.

Elathia ISSEL, 1869 [*E. areonatii; OD]. Ree.,
Red Sea [See Gibbolueina.]--FIG. EI0,3. *E.
areonatii; 3a,b, LV ext., RV int., Xl (Issel).

?Freila DE GREGORIO, 1930.
Jagonella SELLI, 1944 [*/. gortanii; OD]. (Nom.

nud.)
Levimyrtaea OLSSON, 1965 [*Myrtaea (L.) in

eonspieua; OD]. Possibly equivalent of Gonimyr
tea or Myrteopsis. Mio., Ecuador.

Lucinigenus RENIER, 1894 [Rejected, ICZN].

Family THYASIRIDAE Dall, 1901
[=CrYPlOdontidae DALL, 1895]

Trigonal to subquadrangular or obliquely
rounded, thin, with dorsal anterior depres
sion and more or less well-marked posterior
area; beaks small, acute, prosogyrate; liga
ment and resilium juxtaposed, united, for
mer inframarginal, latter deeply sunken in
ill-defined depression or socket; no nymph.
Surface concentrically ribbed or smooth.
Hinge with protruding right lunular edge
forming one or two small ill-defined tuber
osities, with intermediate left and corre
sponding sockets; muscle scars elongate,
superficial. M.Trias.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Thyasira.--2. Conehoeele.--3. Philis.--4.
Maorithyas.--5. Tauraxinus.--6. Mendieula.
--7. Axinulus.--8. Parathyasira.--9. Axinop
sida.--10. Adontorhina.--ll. Leptaxinus.-
12. Genaxinus.--13. Storthodon.
Thyasira LEACH in LAMARCK, 1818 [*Amphidesma

f/exuosa LAMARCK, 1818 (=*Tellina f/exuosa
MONTAGU, 1803); OD] [=Axinus SOWERBY, 1821
(type, A. angulatus; OD); Cryptodon TUR
TON, 1822; Bequania LEACH in BROWN, 1827;
Ptyehina PHILIPPI, 1836 (obj.); Prothyasira IRE
DALE, 1930 (type, P. peroniana; OD) (obj.)].
Obliquely trigonal, with sharp dorsal folds and
well-marked posterior area. Concentrically sculp
tured. Cret.-Ree., Eu.-N.Am.-Pac.-Australia.

T. (Thyasira) [1]. Small, oblique, with lunular
margin only slightly curved, protruding in right
valve, followed by resilium in moderately short,
broadly trigonal depression. A minute pseudo
cardinal on left valve. Cret.-Ree., Eu.-Pac.-Aus
tralia.--FIG. E13,1; EI4,8. *T. (T.) f/exuosa
(MONTAGU), Rec., Medit.; E13,1, RV int., Xl
(305); EI4,8, RV hinge, Xl (513).

T. (Conchoce1e) GABB, 1866 [2] [*C. disjuneta;
OD]. Very oblique, enlarged backward; lunular
margin nearly straight, followed by resilium in
long narrow depression; anterior muscle scar
broad. Oligo.-Ree., N.Am.-N.Pac.--FIG. E14,4.
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Adontorhina BERRY, 1947 [10] [·A. cyclia; OD].
Small, resembling Axinopsida but hinge teeth re
pl'aced by indefinite ridges and denticles on some
what reflected lunular and escutcheonal margins.
Anterior pseudocardinals tuberculiform. Pleist.
Rec., W.N.Am.--FIG. E14,1l. •A. cyclia, Pleist.,
USA(Calif.); lla,b, LV int., ext., X10 (Berry,
1917).

Genoxinus

Axinopsido
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Mendiculo

Storthodon

·T. (C.) disjuncta (GABB), Rec., USA (Calif.) ;
4a,b, RV ext., int., XO.7 (Keen, 1939).

T. (Philis) P. FISCHER, 1861 [3] [·P. Cumingi;
OD]. Small, somewhat oblique; deeply excavated
lunule in spoon-shaped socket under beak, its
edge U-shaped in front of ill-defined depression.
Rec., Australasia-Japan.--FIG. EI4,6. -r. (P.)
cumingi, Moluccas; LV int., en!. (Chavan, n).

FIG. E14. Thyasiridae (p. N508-N511).
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Axinopsida KEEN & CHAVAN in CHAVAN, 1951 [9]
[pro Axinopsis SARS, 1878 (non TATE, 1868)]
[*Axinopsis orbiculata G. O. SARS, 1878; OD].
Suborbicular, slightly inequilateral; lunular mar
gin concave, ventral and posterior margins rounded;
hinge with pointed projecting pseudocardinal;
muscle scars ovately elongate. U.Plio.-Rec., N.Eu.
N. At!.-W.N. Am.-W. Pac.(Japan)-Medit.--FIG.
EI4,3. *A. orbiculata (SARS), Rec., Norway; 3a,b,
RV int., LV hinge (Chavan, n).

Axinulus VERRILL & BUSH, 1898 [7] [*A. brevis;
OD]. Ovately oblong, subequilateral, small, with
broad rounded beaks and long narrow an terior
and posterior cardinal margins, dorsal areas obso
lete; posterior adductor scar smal!. Plio.-Rec., E.
N.Am.-W.Eu.-Medit.--FIG. EI4,2. *A. brevis,
Rec., USA(Maine); LV int., en!. (Chavan, n).

Leptaxinus VERRILL & BUSH, 1898 [*L. minutus;
OD ] [=Clauslna JEFFREYS, 1847 (non BROWN,
1827) (type, Kellia ferruginosa FORBES, 1843, non
MORRIS, 1843; SD GRAY, 1847)]. Small, inequi
lateral, rounded in front, posterior truncate, with
shallow dorsal area; beaks almost opisthogyrate;
hinge with tuberosities. Plio.-Rec., N.Eu.-N.Am.
N.Z.-Japan.
L. (Leptaxinus) [II] [=Clausina JEFFREYS, 1847

(non BROWN, 1827)]. Inequilateral, anteriorly
attenuated, posteriorly sinuate; hinge with ill
defined tuberosities. Rec., N.Eu.-N.Am.-Japan.
--FIG. E14,1O. *L. (L.) minutus, N.At!'; lOa,b,
LV and RV hinges, en!. (Chavan, n).

L. (Genaxinus) IREDALE, 1930 [12] [*Thyasira
albigena HEDLEY, 1907; OD] [=?Vaticinaria
DALL, 1901 (type, Cryptodon moseleyi SMITH,
1885; SD CHAVAN, herein)]. Very inequilateral,
anteriorly produced, posteriorly short and straight;
hinge with subhorizontally elongate toothlike
tuberosities in each valve; muscle scars large.
Plio.-Rec., Japan-SW.Pac.-Australia-N.Z.--FIG.
E13,2. *L. (G.) albigenus (HEDLEY), Plio., N.Z.;
2a,b, RV int., LV ext., X15, XlO (Hedley,
1907).--FIG. EI4,7. L. (G.) cookianus FLEM
ING, Plio., N.Z.; 7a,b, LV int., RV hinge, X30
(Chavan, n).

Maorithyas FLEMtNG, 1950 [4] [*M. marama
(=Thyasira f/exuosa SUTER, 1913, non Tellina
f/exuosa MONTAGU, 1803); OD]. Rounded, oblong,
globose, with obtuse dorsal folds; escutcheon nar
rowly crescentic; surface with irregular growth
lines; hinge thin, its posterior part excavated in
ligamentary groove, bounded below by ridge; inner
shell surface with radiating lirae, anterior muscle
scar 8-shaped. Rec., N.Z.-Australia-Japan.--FIG.
EI4,12. *M. marama, N.Z.; l2a-c, LV ext., int.,
RV int., Xl (Fleming, 1950).

Parathyasira 1REDALE, 1930 [8] [*P. resupina; OD].
Rounded trigonal, inequilateral, small, posterior
with shallow double angulation; anterior margin
concave; surface with fine radial lines; hinge with
lunular pseudocardinals and very faint posterior
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laterals. Pleist.-Rec., Australia-N.Z.-Japan.--FIG.
E13,3; EI4,13. P. resupina neozelandica IREDALE,
N.Z.; E13,3, LV ext., X5 (Iredale, 1930); E14,
13a-c, RV ext., int., LV int., X 1 (Fleming, 1950).

Storthodon GIEBEL, 1856 [13] ["S. liscaviensis;
OD]. Oblong, gibbous, with well-marked pos
terior area, beaks pointed, prosogyrous; hinge
with pyramidal quadrangular tooth under beaks
and nearly similar one beneath it; marginal liga
ment in flattened area. M.Trias., Eu.--FIG. E14,
1. "S. liscaviensis, Ger.; RV into (Chavan, n).

Tauraxinus SACCO, 1901 ["T. miorugosus; OD].
Flabelliform, with quite obsolete areas, lunule de
pressed or sunken, ligamentary groove somewhat
narrow and elongate; surface with concentric wavy
sculpture. Mio.-Rec., Eu.-S.Pac.
T. (Tauraxinus) [5]. Anterior end attenuated,

produced; beaks small; lunule long, depressed.
Mio., Eu.--FIG. EI4,9. "T. (T.) miorugosus,
Italy; 9a,b, RV ext., int., en!. (Chavan, n).

T. (Mendicula) IREDALE, 1924 [6] ["M. memor
ata (=Lucina induta HEDLEY, 1907, non STOL
ICZKA, 1887); OD]. Anterior end rounded, beaks
prominent, prosogyrate; lunule not defined but
corresponding anterior margin projecting back
ward behind beaks. Rec., S.Pac.-Australia.-
FIG. EI4,5. "T. (M.) memorata (IREDALE),
Australia; 5a,b, RV ext., hinge, en!. (Chavan, n).

Family MACTROMYIDAE Cox, 1929
[=Mactromyacidae Cox, 19351

Globose, outline trigonal to elliptical,
commonly elongate transversely; beaks more
or less prominent, prosogyrous; lunule ill
defined, ligament in broadened, distinctly
marginal groove with somewhat sunken
resilium; surface with predominant con
centric sculpture. Hinge with primitive
laminae in cyclodont pattern; anterior ad
ductor scars ovate, not digitate; some shells
with shallow pallial sinus. Dev.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Mactromya.--2. Clisocolus.--3. Maeromyopsis.
--4. Mactromyella.--5. Linetia.-6. Thetis.
--7. Sexta.--8. Bath)lcorbis.--9. Plesiocy-
prinella.--l0. Palaeolucina.--ll. Montanaria.
--12. Paracyclas. [Insert above, la. Unicardium;
6a. Cordiula.]
Mactromya AGASSIZ, 1843 [1] ["M. rugosa

(="Lutraria concentrica MUNSTER in GOLDFUSS,
1840; SD HERRMANNsEN, 1847]. Transversely
elliptical, nearly equilateral, with strong sub
equidistant concentric ribs; RV hinge with an
terior thickening and shallow socket. Jur.( Bathon.
Portland.), Eu.-E.Afr.--FIG. EI5,11. *M. con
centrica (MUNSTER), V.Jur., Ger., LV ext., X1.25
(Chavan, n, after Goldfuss).

Bathycorbis IREDALE, 1930 [8] [*Chione despecta
HEDLEY, 1904; OD]. Transversely trigonal, small,
nearly equilateral; surface with strong concentric
ribs, laciniate, intercalated striae; LV hinge with
2 superposed tuberculiform teeth and posterior
thickening in front of ligament, RV hinge with
single rounded tooth and laminar processes in in
verted V above it. Rec., Australia.--FIG. EI5,8.
"B. despecta (HEDLEY); LV int., X12 (119).

Clisocolus GABB, 1869 [2] [*Loripes dubia GABB,
1864; OD]. Trigonal to rounded, somewhat in
equilateral, beaks high, with lamellar striae;
resilium sunken; hinge with ill-defined virguliform
cardinal and anterior lateral in each valve. Cret.,
W.N.Am.-Eu.--FIG. EI5,1; EI6,1. *C. dubius
(GABB), Chico Gr., USA (Calif.) ; EI5,la,b, RV
and LV hinges (119); EI6,la,b, RV and LV
hinges, X1.5; EI6,lc, LV ext., X1.5 (333).

Cordiula MEYER, 1887 [6a] [*Unicardium? eoce
nense; OD]. Similar to Thetis in outline and sculp
ture, but without oblique internal rib; three faint
medioposterior pallial sinuosities. One left tuber
cular cardinal and obsolete laterals. Anterior scar
elliptical, posterior elliptical-cordate. Oligo., VSA
(Miss.).

Linetia CHAVAN, 1959 [5] r*Mactromya Caumonti
CHAVAN, 1959 (ex AGASSIZ, MS, 1845) (=Mac
tromya calliope ROLLIER, 1913, non THEVENIN,
1909, ex D'ORBIGNY, 1850); OD]. Large, rounded
ovate, very inequilateral, with irregular concentric
ribbing and radial striation laterally; hinge with
Alll-3 in inverted V with triangular 2 and dis
stinct 4b below. Jur.( Aalen.-Callov.), Eu.--FIG.
EI5,9. *L. caumonti (AGASSIZ), Bajoc., W.France;
9a-d, LV ext., int., LV and RV hinges, XO.8
(119).

Mactromyopsis CHAVAN, 1959 [*Unicardium hemi
rhytideum COSSMANN, 1905; OD]. Subquadrate
to subcirculate, rather thick, with strong concentric
ribbing; hinge with single cardinal in each valve
attached to its anterior lamina, elevated posterior
muscle scar. Jur.( Charmouth.-Callov.), Eu.
M. (Mactromyopsis) [3]. Subquadrate; RV hinge

with well-developed cardinal 3. Jur.( Bajoc.
Callov.) , Eu.--FIG. EI5,7. *M. (M.) hemi
rhytidea (COSSMANN), Bajoc., W.France; LV
hinge, x1.25 (119).

M. (Mactromyella) CHAVAN, 1959 [4] [*Uni
cardium inflatum THE-VENIN, 1909 (ex D'ORBIG
NY, 1850); OD]. Subcircular, with rather regu
lar ribbing; RV hinge with evanescent cardinal 3,
overhanging well-developed AI. Jur.( Charmouth.
Bajoc.) , Eu.--FIG. EI5,12. *M. (M.) inflata
(THE-VENIN), Bajoc., W.France; RV int., X 1.25
(119).

Montanaria SPRIESTERSBACH, 1909 [11] [*M. ovata
(=*Pleurophorus det10nicus BEusHAusEN, 1884);
SD HAFFER, 1959]. Rounded oval to elongate,
very inequilateral, beaks small, anterior, surface
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FIG. E16. Mactromyidae (p. NSll-NSI2).

with fine concentric growth lines only; hinge with
AlII, 3a-3b/4a, 2, (4b); 2 and 3 grooved to bifid,
some shells with AlII and 4a weak or lacking; an
terior scars ovate. Dev., Eu.--FIG. EI5,1O. *M.
devonica (BEUSHAUSEN), Remscheider beds, Ger.;
lOa, RV hinge (Beushausen); IOb,c, RV and LV
hinges (Chavan, n).

?Palaeolucina CHAO, 1927 [10) [*P. carbonaria;
OD). Mostly elliptical, with somewhat low beaks,
distinct ovate lunule, and long narrow escutcheon;
surface with lamellose concentric ribs; hinge with
3 teeth in LV, median one bifid; 2 oblique teeth
and marginal anterior lamella in RV; muscle scars
unknown. Carb., China.--Flc. EI5,4. *P. car
bonaria; 4a,b, LV and RV hinges, enl. (Chavan, n,
after Chao).

Paracyclas HALL, 1843 [12) [*P. elliptica (=Lu
cina fl1·oavia GOLD FUSS, 1840); OD). Ovate, beaks
low, surface with concentric ribs; RV hinge ap
parently with 2 oblique superposed rounded tuber
cles separated by sockets, superior one smaller than
inferior, flat area in front of them and possibly
linear anterior lateral; broad and long ligament
depression; anterior muscle scars elliptical. Dev.,
N. Am. - Eu. -- FIG. EI5,5. P. marginata

(MAURER), Ger.; 5a,b, LV hinges, enl. (Chavan
after Maurer).

Plesiocyprinella HOLDHAUS, 1918 [9) [*P. carinata;
OD). Cordate, rounded, beaks prominent; RV
hinge with AlII, 3a, 3b hooked, LV hinge with
large, low, subtrigonal 2 and thinner, oblique 4b.
Perm., S.Am.--FIG. ElS,3; EI6,2. *P. carinata,
Brazil; ElS,3a,b, LV and RV hinges, XO.8 (119);
EI6,2a-e, LV ext., ant., RV ant., hinge, LV hinge,
all X I.S (Holdhaus).

Sexta STEPHENSON, 19S4 [7) [*S. navicula; OD).
Rounded, convex, relatively low beaks, no lunule,
ligament external; surface nearly smooth; hinge
with anterior laterals, median depression, faint
posterior laterals, RV with minute cardinal; ad
ductor scars small, subequal. V.Cret.( Cenoman.),
N.Am.--FIG. EI5,6. *S. navicula, USA(Tex.);
6a,b, RV and LV hinges, X2 (119).

Thetis J. DE C. SOWERBY, 1826 [6) [*T. major; M
(=Corbula laevigata SOWERBY, 1818, non Thetis
OKEN, 181S, inval., nec C. B. ADAMS, 184S, nec
H. ADAMS & A. ADAMS, 18S6)] [=Thetironia
STOLICZKA, 1870 (obj.); Pimbriella STOLICZKA,
1871 (obj.)). Subcircular, tumid, with prominent
nearly orthogyrous beaks; surface with concentric
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and laterally radial sculpture; ligament thin; hinge
with AIV continued above and behind tubercular
2 as hooked tooth, RV with 2 superposed tuber
culiform cardinals. Oblique internal rib resembling
pallial sinus. Cret.( Alb.-Cenoman.), Eu.-N.Am.
--FIG. EI5,2. ·T. laetJigata (SOWERBY), L.Cret.,
Eng.; 2a,b, RV and LV hinges, X1.25 (1l9).
[The American species, known as Thet;opsis MEEK, shows
a venerid hinge.]

Unicardium D'ORBIGNY, 1850 (1849) [la] [·Cor
bula cardioides PHILLIPS, 1829; SD STOLICZKA,
1871]. Like Mactromya but more tumid, rounded;
broadly inflated prosogyrous beaks; irregular
lamellose concentric ribbing. Hinge with right
faint cardinal tubercle; long straight nymph. Jur.,
W.Eu.

Family FIMBRIIDAE Nicol, 1950
[=Corbidoe DALL, 1895)

Transversely elliptical or ovate, beaks
rounded; lunule and escutcheon generally
well marked; surface bearing primary radial
ribs superposed by smooth or concentrically
sculptured external layer; marginal liga
ment on nymph. Hinge with massive,
trigonal or tubercular, generally entire
medial teeth in more or less cyclodont pat
tern, anterior laterals commonly and pos
terior laterals generally developed; muscle
scars ovate to reniform, short, without digi
tation. Carb.-Rec.

Arrangement of generic taxa by CHAVAN.--1.
Fimbria.--2. Scaldia.--3. Schafhaeutlia.--4.
Sphaeriola.--5. Haastina.--6. Cyclopellatia.
--7. Sphaera.--8. Mutiella.--9. PartJicorbis.
Fimbria MEGERLE VON MUHLFELD, 1811 [I] [.F.

magna (=Venus fimbriata LINNE, 1758); OD]
[non Fimbria BOHADSCH, 1761 (invalid)] [=Cor
bis CUVIER, 1817 (obj.); ldothea SCHUMACHER,
1817 (non FABRICIUS, 1796) (obj.)]. Transversely
elliptical, subequilateral, thick, beaks prosogyrous;
lunule small, lanceolate, ligament external but
partly sunken; surface with strong reticulate sculp
ture, concentric ribs medially dominant; hinge
with 2 cardinals in each valve, 3b grooved, anterior
laterals near, posterior laterals remote; interior
with very small pallial sinus and crenulate mar
gin. M.Jur.( Bathon.)-Rec., Eu.-N.Am.-Pac.-India
Australia.--FIG. EI7,1. ·F. fimbriata (LINNE),
Rec., Eu.; 1a-c, RV ext., int., LV int., XI (674).

Cyclopellatia COSSMANN, 1907 [6] [·C. acrodonta;
OD]. Rounded, nearly equilateral, low proso
gyrous beaks; surface with close-spaced radial
ribs crossed by concentric striations which pre
dominate posteriorly; hinge broad, thick, LV with
marginal anterior approximate to upper lateral
(AlV), strong trigonal 2, oblique 4b, strong Pll
not very remote; ligament marginal. L.Jur.
(Barrem.), Eu.--FIG. EI8,4. ·C. acrodonta, S.

FIG. E17. Fimbriidae (p. N513).

France; 4a,b, LV ext., X 1.25, hinge, X2.5
(Chavan, n, after Cossmann).

Haastina MARWICK, 1953 [5] [·Heminajas?
haastiana WILCKENS, 1918; 00]. Transversely
elliptical, slightly inequilateral, beaks high, proso
gyrous; surface with concentric striation; hinge
with 3 diverging cardinals, median bifid, posterior
weak on RV, posterior laterals strong; muscle scars
ovate. U.Jur. (Oxford.) , N.Z.--FIG. EI8,3. ·H.
haastina (WILCKENS); RV int., X 1.5 (Chavan, n,
after Marwick).

Mutiella STOLICZKA, 1871 [8] [·Corbis rotundata
D'ORBIGNY, 1843; 00]. Globose, high, ovate,
beaks broad, nearly orthogyrous, with long mar
ginal ligament; surface finely reticulate; LV hinge
with AIV marginal, elongate and small remote
tubercular All, 2 deeply bifid, 4b long and stout.
U.Cret., Eu.-S.Asia(India).--FIG. EI8,5. ·M. 1'0

tundata (D'ORBIGNY), Senon., France; LV hinge,
X1.5 (Chavan, n, after d'Orbigny).

Parvicorbis COSSMANN, 1892 [9] [pro Bernayia
COSSMANN, 1887 (non Bernaya JOUSSEAUME, 1884)]
[·Bernayia subarata COSSMANN, 1887; SO CHAVAN,
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Schafhaeutlia COSSMANN, 1897 [3] [pro Gonodon
SCHAFHAEUTL, 1863 (non HELD, 1837)] [*Gono
don ovatum SCHAFHAEUTL, 1863; OD]. Broadly
elliptical, short, very thick, slightly inequilateral;
surface with concentric sculpture; hinge with
cyclodont conical cardinals and irregular anterior
lateral; anterior muscle scar small. V.Trias., Eu.
S.Am,--FIG. EI8,7; EI9,1. S. mellingi
(HAUER); EI8,7a,b, RV and LV hinges, Xl
(Chavan, n, after Hauer); EI9,la-c, LV int., RV
int., both valves <lnt., Xl (Schafhaeutl, 1863).
[=Gonodus MUSKETOV, 1913 (missp.).]

Sphaera SOWERBY, 1822 [7] [*S. corrugata; SD
STOLlCZKA, 1871] [=Palaeocorbis CONRAD, 1869
(obj.) ]. Rounded, inflated, solid, subequilateral,
with inflated nearly orthogyrous beaks; surface
with corrugated concentric ribs; hinge strong,
cyclodont, RV with strong anterior lateral, sub
horizontal anterior cardinal, and arcuate posterior
lateral, LV with anterior lateral fused with an
terior cardinal and ill-defined posterior lateral,
each valve with 2 remote posterior laterals. L.
Cret., Eu.--FIG. E18,1. *S. corrugata, Neocom.,
France; 1a,b, RV and LV hinges, X2 (Chavan, n,
after d'Orbigny & Woods).

Sphaeriola STOLlCZKA, 1871 [4] [*S. madridi
(=Cardium madridi D'ARCHIAC, 1843); OD].
Globose, rounded, subequilateral, with prominent
nearly orthogyrous rounded beaks, ligament short,
broad; hinge with 2 teeth in each valve, anterior
one (AIV, All! -3a) subhorizontal and elongate,
posterior one (2, 3b) trigonal, arcuate, stout, inner
shell margin with denticles not corresponding to
apparent ribs; sculpture of concentric sulci on
radial internal ribs. Jur.( Domer.-Bathon.) , Eu.
N.Z.-Japan.--FIG. EI8,2. *S. madridi (D'ARCH
lAC), Bathon., Eng.; 2a,b, RV and LV hinges,
X 1.25 (Chavan, n, after Morris & Lycett).

60

Sphaeriola

Parvicorbis
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FIG. E18. Fimbriidae (p. N513-N514).
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herein]. Small, transversely elliptical, slightly
gaping at both ends; lunule narrow, escutcheon
well impressed, nymph short; surface with con
centric to reticulate sculpture; hinge with small
pointed cardinals, bilobate 2, remote anterior and
posterior laterals; inner shell margin smooth. Eoc.,
Eu.--FIG. E18,6a. *P. subarata (COSSMANN),
France (Paris Basin); 6a, LV int., X4.5 (Chavan,
n, after Cossmann).--FIG. EI8,6b. P. goodallina
(COSSMANN), France (Paris Basin); 6b, RV hinge,
X8 (Chavan, n, after Cossmann).

Scaldia DE RYCKHOLT, 1847 [2] [*S. lambotteana;
SD STOLlCZKA, 1871]. Rounded, short, slightly
inequilateral, somewhat prosogyrous prominent
beaks; escutcheon narrow, nymph elongate; sur
face concentrically striate; hinge with 2 cardinals
in each valve, 2 and 3b strong, 3a laminar, 4b
weak; inner shell margin smooth. Carb., Eu.-
FIG. EI8,8. *S. lambotteana, Belg.; 8a,b, LV and
RV hinges, X1.25 (Chavan, n).

Family UNGULINIDAE
Adams & Adams, 1857

[=Diplodontidae DALL, 1895]

Outline subtrigonal to oblong, rounded
or obliquely ovate, beaks generally low, dor
sal angulations weak or absent, ligament
and resilium marginal; surface smooth,
punctate, or with fine concentric sculpture;
hinge with two cardinals, medial one bifid,
and incomplete or evanescent laterals; mus
cle scars irregular, anterior scar elongate
and not detached from pallial line, pos
terior scar large. U.Cret.-Rec.

Arrangement of generic taxa by CHAVAN.--!.
Vngulina.--2. Numella.--3. Felania.--4.
Brac/lymeris.--5. Microstagon.--6. Diplodonta.
--7. Zemysina.--8. Felaniella.--9. Zemysia.
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FIG. E19. Fimbriidae (p. N514).

--10. Bruetia.--ll. Phlyetiderma.--12.
Timothynus.--13. Cycladieama.--14. Toralimy
sza.

(nom. nud.), 1856); OD] [=Joannisiella DALL,
1895 (pro Joannisia DALL, 1895, non MONTEROSATO,
1884, nee KIEFER, 1894) (obj.)]. Transversely sub
ovate, attenuate forward, somewhat angular and
truncate rearward, with external flattened area de
fined by medioposterior weak angulation; ligament
in groove adjacent to shorter resilium in broader
socket; surface concentrically striate; hinge with
2 cardinals in each valve and single more or less
distinct anterior lateral; anterior muscle scar ir
regularly extended and doubles, elongate. U.Eoe.
Ree., Pac.-W.Afr.-Japan- ?Eu.
C. (Cycladicama) [13]. Broad, normal in con

vexity; hinge with laminar anterior laterals. U.
Eoe.-Ree., Pac.-W.Afr.-Japan-?Eu.--FIG. E20,
11. ·C. (C.) oblonga (HANLEY), Rec., Philip. Is.;
11a,b, RV int., LV hinge, X2 (Chavan, 1960).

C. (Toralimysia) IREDALE, 1936 [14] [·T. ex
eentriea (=Joannisiella sphaerieula HEDLEY,
1906, non Cyrenella sphaerieula DESHAYES,
1854); OD]. Strongly convex; hinge with broad
cardinals and obsolete laterals. Ree., Australia- ?Eu.
--FIG. E20,3. ·C. (T.) exeentriea IREDALE;
3a,b, RV and LV hinges, en!. (Chavan, 1960).

Diplodonta BRONN, 1831 [·Venus lupinus BROCCHI,
1814 (non LINNE, 1858) (=·Tellina rotundata
MONTAGU, 1803) (=D. rotundata val. aequilat
eralis CERULLI, 1909); SD HERRMANNSEN, 1846]
[=?Taras RISSO, 1826 (type, T. antiquatus; OD)
(nom. dub.); Mysia LEACH in BRONN, 1827 (non
LAMARCK, 1818) (obj.); Gloeomene LEACH in
GRAY, 1852 (type, Tellina rotundata MONTAGU,
1803; SD CHAVAN, 1962); ?Mittrea GRAY, 1864
(type, Diplodonta brasiliensis MITTRE, 1850) ].
Suborbicular, convex, inequilateral, beaks proso
gyrous; ligament on medium-sized flattened nymph
with narrow resilium on its anterior extremity;
hinge with 2 well-developed oblique cardinals in
each valve and weak 5b; anterior muscle scars
sinuate, narrower than posterior scars. Paleoe.-Ree.,
Eu.-N.Am.-Pac.-W.Afr.
D. (Diplodonta) [6]. Moderately convex; hinge

with somewhat narrow short teeth; anterior
muscle scars not elongate. Paleoe.-Ree., Eu.-N.
Am.-Pac.--FIG. E20,l0. ·D. (D.) rotundata
(MONTAGU), Rec., Medit.; lOa,b, LV int., RV
hinge, X3 (Chavan, 1960).

D. (Zemysina) FINLAY, 1926 [1927] [7] [·Zemy
sia (Z.) globus FINLAY, 1927; OD]. Very con
vex; hinge with longer and more bifid teeth and
more elongate muscle scar than in D. (Diplo
donta). Eoe.-Ree., Eu.-N.Am.-Pac.--FIG. E2l,
3. D. (Z.) walli (WOODRING), Mio., Jamaica;
3a,b, RV ext., int., X4 (1005).

Felania RECLUZ, 1851 [3] [.Venus diaphana
GMELlN, 1790; OD]. Sublenticular, thin, medium
sized; lunule small, external ligament adjacent to
long resilium lying in groove; hinge with 2 cardi-

Schofhoeutl io
10

ungulina ROISSY, 1805 [I] [·U. rubra (=Tellina
euneata SPENGLER, 1782); SD GRAY, 1847]
[=U nguline DAUDIN in Bosc, 180 I (vernac.) ;
Clotho BASTEROT, 1825 (non WALCKENAER, 1805,
nee FAUJAS, 1808) (type, C. unguijormis; OD)].
Oblong, thick, irregular; lunule lacking, external
ligament extended backward, with groove adjacent
to shorter socket occupied by broad resilium which
partly covers nymph and obliterates 4b; large
oblong subequal muscle scars. Oligo. ( Aquitan.)
Ree., Eu.-W.Afr.--FIG. E20,8. ·U. euneata
(SPENGLER), Rec., Senegal; 8a,b, LV int., RV
hinge, en!. (121).

Brachymeris CONRAD, 1875 [4] [·B. alta; OD]
[=Arene CONRAD, 1875 (non ADAMS & ADAMS,
1854)]. Obliquely oblong, nearly orthygyrous
beaks; lunule lacking, narrow marginal ligament
and resilium in short groove; hinge with generally
bifid 2 and 3b, and oblique 3a and 4b, anterior
laterals moderately developed, posterior ones weak;
anterior muscle scar very broad. U.Cret., N.Am.
--FIG. E20,7. ·B. alta, USA (N.Car.) ; 7a,b,
RV int., LV hinge, X3 (Chavan, 1960).

Bruetia CHAVAN, 1962 [ 10] [ •Lueina radians
MELLEVILLE, 1843 (non CONRAD, 1841) (=L.
subradians D'ORBIGNY, 1850); OD]. Subtrigonal
to subquadrate, somewhat thick; narrow resilium
and flat nymph in front and resting on short liga
ment; hinge with 2 bifid cardinals in each valve,
anterior laterals and AIV-4a developed marginally;
internal radial lines generally well marked; an
terior muscle scar falciform, posterior scar shorter
and ovate. Paleoe.-Mio., Eu.-C.Am.--FIG. E20,
5. B. subradians (D'ORBIGNY), L.Eoc., France
(Paris Basin); 5a,b, LV int., RV hinge, X 3
(Chavan, 1960).

Cycladicama VALENCIENNES in ROUSSEAU, 1854 [·C.
lucinijormis (=Cyrenoida oblonga HANLEY, 1844
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nals and single anterior lateral in each valve;
anterior muscle scars less elongate than posterior
scars. Rec., W.Afr.--FIG. E20,2. *F. diaphana
(GMELlN), Senegal; 2a,b, LV int., RV hinge, enl.
(Chavan, 1960).

Felaniella DALL, 1899 [*Mysia (Felania) usta
GOULD, 1861; OD]. Subquadrangular to rounded,

inequilateral, posteromedially enlarged and flat
tened, rather thin; ligament in marginal groove,
small resilium in elliptical socket at top of nymph;
hinge with 2 subvertical or oblique cardinals in
each valve; anterior muscle scars somewhat irregu
lar, slightly narrower than posterior scars, pallial
line doubled. U.Cret.-Rec., N.Am.-W.Pac.-Eu.-Afr.

~
3b

~
30
Torolimysio

Feloniello

Bruetio
6c

Felonio 6b

Brochymeris
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90

Phlyctidermo Diplodonto Cyclodicomo

FIG. E20. Ungulinidae (p. N515-N517).
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FIG. E21. Ungulinidae (p. N515, N517).

GENUS DUBIUM
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(Chavan, 1960).--FIG. 20,6b,c. ·T. bulla (CON
RAD), Mio., USA(Md.); 6b,c, LV and RV hinges,
en!. (Chavan, 1960).

Family CYRENOIDIDAE
Adams & Adams, 1857
[=Cyrenellidae FISCHER, 1882]

Suborbicular, posteriorly enlarged, inequi
lateral, thin, inflated, with rounded proso
gyrous beaks; lunule lacking, escutcheon
present or absent, ligament and resilium
developed marginally; surface concentric
ally striate; hinge with anterior LV and RV
cardinals forming posterior bent part of
their original anterior lateral, elongate,
forming pattern AI-I, AIlI-3, AIl-2, with
4b simple and minute, posterior laterals
lacking; muscle scars large, elongate, with
out digitation. Rec.

Pegmapex BERRY, 1960 [·P. phoebe; M]. Thin,
smooth, orbicular; true hinge plate continued pos
teriorly with flat expansive shelf formed by nar
row, sharply angular, deeply sunken escutcheon.
Two cardinals in each valve, posterior right and
anterior left larger and bifid. Rec., N.Am.(Mex.).

F. (Felaniella) [8]. Ligament almost external,
resilium restricted; hinge with somewhat oblique
teeth; muscle scars rather narrow. Paleoc.-Rec.,
N.Am.-Pac.-Eu.--FIG. E20,l. ·F. (F.) usta
(GOULD), Rec., Japan; la,b, LV int., RV hinge,
X2 (Chavan, 1960).

F. (Zemysia) FINLAY, 1926 [1927] [·Lucina
zelandtca GRAY, 1835; aD]. Broader and more
rounded than F. (Felaniella); ligament somewhat
sunken, resilium extended, partly covering long
nymph; hinge with nearly vertical teeth; muscle
scars relatively broad. U.Cret.-Rec., S.Pac.-S.Afr.
N.Am.-Eu.--FIG. E21,l. F. (2.) acclinis CON
RAD), Mio., USA(Md.); la,b, RV int., LV hinge,
en!. (121).

Mierostagon COSSMANN, 1896 (1899) [5] [pro
Goodallia DESHAYES, 1860 (non TURTON, 1822)]
[·Goodallia herouvalensis DESHAYES, 1860; SD
DALL, 1903]. Small, very obliquely oblong, antero
medially elongated; ligament narrow and long, on
nymph adjacent to shorter resilium lying in
groove; hinge with thick 2 and oblique 3b, oblique
3a, AlII, 4b, and obsolete PlI; anterior muscle
scars well marked, irregularly elongate, enlarged.
L. Eoc. - Rec., Eu.-C. Am.-N. Am.-Japan. -- FIG.
E21,2. M. miliare (LAMARCK), Eoc., France(Paris
Basin); 2a,b, LV, RV int., X2 (121). [=Minipi
sum YABE, 1961 (type, M. japonicum; M)
(subj.).]

Numella IREDALE, 1924 [2] [·Mysia (Felania)
adamsi ANGAS, 1867; aD]. avately oblong, con
centrically striate; ligament next to deep resilium,
extended narrowly forward and broadly rearward;
hinge with elongate 4b; anterior muscle scars
longer and narrower than others. Mio.-Rec., Aus
tralia.--FIG. E20,4. ·N. adamsi (ANGAS), Rec.;
4u,b, LV int., RV hinge, X3 (Chavan, 1960).

Phlyctiderrna DALL, 1899 [11] [.Diplodonta semi
tlspera PHILIPPI, 1836; aD]. Globose, rounded,
inequilateral, posteriorly enlarged, externally punc
tate, pustulose, or reticulate; ligament long, in
groove, resilium narrow; hinge with somewhat
projecting bifid 2 and 3b, and oblique 3a, 4b, Alll;
posterior muscle scars very broad. Mio.-Rec., N.
Am.-W.Pac.-Japan.--FIG. E20,9. ·P. semiaspera
(PHILIPPI), Rec., USA(Fla.); 9a,b, LV int., RV
hinge, X4 (Chavan, 1960).

Timothynus HARRIS & PALMER, 1946 [12]
[·SpIJaerella bulla CONRAD, 1865; aD] [=Sphaer
ella CONRAD, 1838 (non SOMMERFELT, 1834) (type,
S. subvexa; aD)]. Very globose, rounded, in
equilateral, posteriorly enlarged; ligament and
resilium adjacent, with long rounded nymph; sur
face smooth; hinge with 2 and 3b deeply bifid and
projecting strongly (2 subvertically, posterior half
of 3b almost horizontally), 3a and 4b oblique;
anterior muscle scars narrow, much elongated. L.
Eoc.-Rec., N.Am.-?Eu.--FIG. E20,6a. T. sub
vexus (CONRAD), Mio., USA(Md.); LV int., en!.
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Cyrenoida

FIG. E22. Cyrenoididae (p. N518).

Cyrenoida JOANNIS, 1835 ["C. dupontia; OD]
[=Cyrenella DESHAYES, 1835; Cyrenoides SOWER
BY, 1839; Cyrenodonta ADAMS & ADAMS, 1857].
Characters of family. Ree., Afr.-N.Am.-C.Am.-
FIG. E22,la-d. "C. dupontae [=C. dupontia (lap
sus)], W.Afr.; la,b, LV ext., RV hinge, X1.25
(Sowerby, 1852); le,d, LV and RV hinges, en!.
(Lamy).--FIG. E22,le,j. C. rhodopyga VON
MARTENS, Congo; 1e,j, LV and RV int., X 0.8
(114).

Superfamily CHAMACEA Lamarck,
1809

[nom. correct. ICZN. 1957, Opinion 484 (pro Camacea DE

BLAINVILLE, 1825) (=camacees LAMARCK, 1809)] [Chamacea
MENKE, 1830, not recognized by ICZN] [Materials for this

superfamily prepared by MYRA KEEN]

Sculpture normally well developed, con
centric or radial or both; shell cemented to
substrate by one valve, at least temporarily;
beaks prosogyrate, ligament parivincular;
hinge degenerate in appearance, with at
least one large cardinal tooth in either valve,
two cardinals and weak laterals in some;
muscle scars two, large, subequal; pallial
line entire. ?U.Cret., Paleoc.-Rec.

Family CHAMIDAE Lamarck,1809
[nom. trans!., BRODERIP, 1839 (ex Camacea DE BLAINVILL£,

1825) (=camacees LAMARCK, 1809)] [Chaminae GRAY, 1823,
not recognized by ICZN]

Characters of superfamily. ?U.Cret.,
Paleoc.-Rec.

Chama LINNE, 1758 ["c. lazarus; SD CHILDREN,
1823 (ICZN, Opinion 484, 1957)] [=!ataronus
BRUGud:RE, 1792, AUCTT. (nom. nud.); Maeeris

MODEER, 1793 (obj.); Cameola RAFINESQUE, 1815
(nom. null.); Laeinea SOWERBY, 1842 (obj.);
?Hellia SCHAFHAUTL, 1863 (type, H. gryphus;
Cret., Ger.; M)]. Attached by LV throughout life;
ornamentation foliaceous. ?U.Cret., Paleoc.-Ree.,
tropics-Eu.-N.Am.
C. (Chama). Concentric ornamentation of dis

tinctive flattened spines in irregular radial rows.
L.Eoc.-Rec., Eu.-Am.-SW.Pac.--FIG. E23,l. "C.
(C.) lazarus, Rec., E.Indies; la-c, RV ext., LV
int., RV hinge, XO.5 (124b, 684).

C. (CipliaceIIa) VINCENT, 1928 ["Chama pulchra
RAVN, 1902; M] [=Ciplyella VINCENT, 1930
(obj.); Cipleyella (nom. null.)]. Attachment scar
obscure; otherwise as in C. (Chama). Paleoc.
(Dan.), Eu.

C. (PsiIopus) POLl, 1795 ["Chama gryphoides
LINNE, 1758; M] [=Psilopoderma POLl, 1795
(obj.); Psllotus, Psilopododerma (nom. null.)].
Concentric sculpture of small, even, flat scales.
Rec., IndoPac.

ArcineIIa SCHUMACHER, 1817 ["Chama arcinella
LINNE, 1767; T] [not preoccupied by Arcinella
OKEN, 1815, rejected ICZN, Opinion 417]
[=Ec!linoc!zama FISCHER, 1887 (obj.)]. Shell
attached in early growth stages only; ornamentation
spinose. Mio.-Rec., SE.USA-C.Am.-S.Am.--FIG.
E23,2. "A. arcinella (LINNE), Rec., Carib., 2a-c,
RV ext., LV, RV int., XO.7 (675,684).

Pseudochama ODHNER, 1917 ["Chama cristella
LAMARCK, 1819; SD GARDNER, 1923]. Shell at
tached by RV. Oligo.-Rec., tropics.

P. (Pseudochama). No PII in adult; nepionic shell
with concentric sculpture only. Oligo.-Rec.,
Medit.-C.Am.-SW.Pac.--FIG. E23,3. "P. (P')
cristella (LAMARCK), Rec., E.Indies; LV ext.,
XO.5 (Reeve, 1847).

P. (Eopseuma) ODHNER, 1919 ["Po (E.) pusilla;
M]. Small; nepionic shell with concentric and
radial sculpture; PEl persisting in adult. Rec., E.
Indies.

Superfamily LEPTONACEA
Gray, 1847

(nom. Iransl. DALL, 1900 (ex Lepronidae GRAY, 1847)]
[=Erycinacea FISCHER, 1887] [Materials for this superfamily

prepared by ANDRE CHAVAN}

Marine, byssiferous, with three apertures
in mantle-anterior (buccal), median
(pedal), and posterior (anal); shell equi
valve, commonly thin and more or less cov
ered by mantle, with small resilium, indent
ing hinge plate or not, rarely with marginal
ligament. Cardinal teeth commonly tuber
cular, contrasting with elongated laterals
and partly atrophied by incomplete individ
ualization of tooth 1; hinge, therefore, para-
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FIG. E24. Erycinidae (p. N519-N520).
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Arrangement of generic taxa by CHAVAN.--l.
Erycina.--2. Hemilepton.--3. Scacchia.--4.
Austroscintilla.--5. Lucinaxinus.--6. Goodalli
opsis.--7. Amerycina.--8. ParlJikellia.--9.
Litigiella.--IO. Lasaea.--II. Pythina--12.
Melliteryx.--13. Myllita.--14. Zemyllita.-
15. Myllitella.--16. Arthritica.--17. Semiery
cina.--18. Erycinopsis. [Insert above, 12a.
?Clathroconcha.)

Erycina LAMARCK, 1805 [·E. pellucida; SD
STOLlCZKA, 1871) [=Migonitis RAFINESQUE, 1815
(obj.); Eryx SWAINSON, 1840 (obj.»). Transversely
elliptical or ovate, externally smooth or with faint
radial striae. Anterior RV cardinal faintly devel
oped, other ones trigonal; elongated laterals. Liga
ment extended backward. Paleoc.-Plio., ?Rec., Eu.
?S.Afr.-N.Am.-C.Am.
E. (Erycina) [I). Rather small and thin, trans

versely ovate to elliptical, commonly subequi
lateral, smooth or faintly striated radially. Hinge
narrow; posterior LV cardinal small, but not
minute, lamelliform narrow laterals parallel to
margin. Paleoc.-Mio., Eu.--FIG. E24,1. ·E.
(E.) pellucida, Eoc.(Lutet.), France; 1a,b, LV
and RV hinges, X4.8 (Chavan, n).

E. (Hemilepton) COSSMANN, 1911 (1912) (2) [·H.
longifossula; ODJ. Subelliptical, smooth. Hinge

?Cret.,[Burrowing.]

FIG. E23. Chamidae (p. N518).

Family ERYCINIDAE Deshayes, 1850
[=Laseadae GRAY, 1847]

Shell somewhat flattened; hinge plate in
dented under beaks, small, lucinoid; cardi
nals and laterals present on both valves,
duplicate on RV in some; internal ligament
in triangular, rather ill-bounded socket, its
adjacent marginal part on small nymph in
some forms. Paleoc.-Rec.

cyrenoid (114).
Paleoc.-Rec.

The alphabetically arranged generic descriptions
in each family-group division of the Leptonacea are
accompanied by numbers inclosed by square brackets.
Such numbers indicate position in the sequence of
generic taxa given with the respective families or
subfamilies for the purpose of recording CHAVAN'S
arrangement, designed to reflect "natural relation
ships" of these taxa as inferred by him.

© 2009 University of Kansas Paleontological Institute



N520 Bivalvia-Heterodonta

stout, anterior RV cardinal in direct prolongation
of elongated AlII; posterior RV and anterior LV
obliquely trigonal; posterior LV very minute;
posterior lateral stout and distant from ligament,
much extended backward. Eoc.-Plio., ?Rec., Eu.
N.Am.-C.Am.-?S.Afr.--FIG. E25,8. E. (H.)
longitossula, Mio. (Aquitan.), France; 8a,b, LV
and RV hinges, much en!. (Cossmann, 1913).

Amerycina CHAVAN, 1959 [7] ["Erycina colpoica
DALL, 1913; OD]. Transversely elliptical, very in
equilateral, wtih opisthogyrous beaks and anterior
side by far longest, concentrically furrowed. Long
anterior laterals; short posterior; in each valve,
one trigonal somewhat bilobate cardinal; anterior
right quite indistinct and posterior left narrow
against well-defined resilium. ?Eoc., Mio.-Rec., N.
Am. (Gulf Calif.)-W.C.Am.-S.Am.--FIG. E25,7.
"A. colpoica (DALL), Gulf Mexico; 7a,b, RV and
LV hinges, X6 (Chavan, n).

Arthritica FINLAY, 1927 [16] ["Kellia biturca WEB
STER, 1908; OD]. Ovate, moderately flattened,
smooth. Anterior RV and posterior LV cardinals
indistinct; 2, 3b, angular, small, in front of mod
erately short ligamentary hollow; laterals simple,
remote, 2 diverging internal furrows. Mio.-Rec.,
N.Z.--FIG. E25,13. "A. biturca (WEBSTER);
Rec., 13a,b, LV int., RV hinge, X7.2 (Chavan, n).

?Clathroconcha COEN, 1934 (12a) ["C. istriensis;
OD]. Small, slightly convex, inequilateral, an
teriorly elongated; minute prosogyrous beaks.
Sculpture of strong radial ribs, without any dicho
tomy, but crossed by concentric lamellae. RV hinge
with elongate straight laterals and 2 median sock
ets, anterior one virguliform and deeper, posterior
one trigonal, in front of both is one acute thin
tooth (or socket's margin). Pallial line broadened;
inner margin crenate. Rec., Adriatic.

GoodalIiopsis DE RAINCOURT & MUNIER-CHALMAS,
1863 [6] ["G. orbignyi =Erycina terminalis DES
HAYES, 1860; M]. Obliquely oblong, small; finely
striated, very inequilateral, posterior side broadest.
Anterior cardinals in prolongation of All and Alll;
Al rather long, posterior cardinals narrow, in front
of oblique socket; posterior laterals strong, more
elongate than anterior ones. M.Eoc., Eu.--FIG.
E24,2. "G. terminalis (DESHAYES), Lutet., France;
2a,b, LV int., RV hinge, X16 (Cossmann, 1913;
259).

Lasaea BROWN, 1827 [10] ["Cardium rubrum
MONTAGU, 1803; M] [=Cycladina CANTRAINE,
1835 (type, C. adansoni; SD GRAY, 1847) (non
BERTHOLD in LATREILLE, 1827); Lasea GRAY, 1842
(nom. van.) (obj.); Anapa GRAY (type, Poronia
petitiana REcLUZ, 1847); Poronia RECLUZ, 1843
(type, P. adansoniana; OD)]. Transversely round
ed, minute, inflated, inequilateral, smooth, anterior
side longest, beaks straight. Cardinals small, all
(except 4b) partly fused to anterior laterals, which
duplicate on both valves; ligament interno-mar-

ginal, with minute narrow socket. Eoc.-Rec.,
cosmop.--FIG. E25,12. "L. rubra (MONTAGU),
Rec., Eng.; 12a,b, LV int., RV hinge, XIO
(Chavan, n).

Litigiella DI MONTEROSATO, 1909 [9] ["Erycina
cuenoti LAMY, 1908 (=Lepton glabrum P.
FISCHER, 1873); OD]. Ovate, inequilateral, some
what produced and angular anteroventrally, beaks
low, hinge plate flat, broad, with rather small, ill
separated laterals and narrow long cardinal in each
valve in front of wide hollow for receipt of in
ternal part of broad ligament. Mio.-Rec., Eu.-S.
Am.-C.Am.-Australia.--FIG. E25,11. "L. glabra
(FISCHER), Rec., Medit.; 11a,b, LV hinge and
RV int., en!. (Lamy, 1908). [?Eoc., S.Afr.]

Lucinaxinus CERULLI-lRELU, 1909 [5] ["Thyasira
( L.) reticulata; OD] . Subequilateral rounded,
with high but not prominent beaks; externally,
finely reticulated, laterally with dichotomy of
radials. Hinge narrow, RV posterior cardinal
oblique, LV anterior angularly fused to All, LV
posterior obscure; long marginal laterals; ligament
in small oblique socket. Mio.-Plio., Eu.--FIG.
E25,4. "L. reticulatus (CERULLI-IRELLI), Italy
(Calabr.); 4a,b, LV hinge and RV int.; 4c, LV
ext., en!. (Cerulli-Irelli, 1909).

MelIiteryx'IREDALE, 1924 [12] ["Erycina acupuncta
HEDLEY, 1909; OD]. Transversely trigonal; ex
ternally punctate. Small cardinals and strong lat
erals, posterior ones larger and duplicate; narrow
ligamentary socket and marginal flattening. Plio.
Rec., Japan-Australia.--FIG. E24,3. "M. acu
puncta (HEDLEY), Rec., Australia; 3a,b, LV hinge
and RV int.; 3c, RV ext., X3.2 (365; Hedley,
1909).

Myllita D'ORBIGNY & RECLUZ, 1850 [13] ["Erycina
deshayesii RECLUZ; OD]. Transversely subelliptical,
rather broad, thick; divaricate strong curved
ribs, small beaks. Cardinals well defined, RV an
terior in prolongation of AlII; well-marked sub
parallel laterals, duplicate on RV, anterior ones
longest; ligament internomarginal, with both
socket and nymph. Plio.-Rec., SW.Pac.-Australia.
M. (MylIita). Moderately transverse, thick, beaks

not inflated. Both valves with well-developed
cardinals and strong elongate laterals. Plio.-Rec.,
SW.Pac. - Australia. --FIG. E25,9. "M. (M.)
deshayesii D'ORBIGNY & RECLUZ, Rec., Australia;
9a,b, LV int., RV hinge; 9c, all X4 (Chavan, n).

M. (ZemyIlita) FINLAY, 1927 [14] ["Pythina
stowei HUTTON, 1877; OD]. Very transverse, with
rounded beaks. Curved cardinals, only 1 well
developed on each valve and short bent laterals.
Plio.-Rec., N.Z.-Australia.--FIG. E25,6. "M.
(2.) stowei HUTTON, N.Z.; 6a,b, LV and RV
hinges, X5.2; 6c, LV juv. ext., X2.4 (Chavan,
n).

Myllitella FINLAY, 1927 [15] ["M. vivens; OD].
Circular, with undulated divaricate ribs and con-
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Porvikellio

FIG. E26. Erycinidae (p. N522).

centric growths. Small cardinals and somewhat
remote well-marked elongate laterals; hinge plate
scarcely indented by internal part of ligament.
Oligo.-Ree., N.Z.--FIG. E25,3. 'OM. vivens, Rec.,
N.Z.; 3a.b, LV int., RV hinge, Xl1; 3e, LV ext.,
X6.4 (Chavan, n).

Parvikellia LAsERON, 1956 [8] [*P. isolata; OD].
Oval, thin, polished, inflated; with faint growths.
RV hinge with subumbonal resilifer, simple car
dinal in front with slight hook, faint marginal
anterior laterals, prominent posterior; LV hinge
(P. depressa) with 2 narrow cardinals and 2 lat
erals, anterior one ascending toward beak as 3rd
anterior cardino-lateral. Ree., Australia.--FIG.
E26,la,b. *P. isolata; la,b, RV ext., hinge, enl.
(Laseron, 1956).--FIG. E26,le,d. P. depressa
LAsERoN; le,d, LV ext., hinge, enl. (Laseron,
1956) .

Pythina HINDS, 1844 [11] [*P. deshayesiana; OD].
Transversely but irregularly trigonal, with divari
cate ribs. Very small cardinals and somewhat
strong short laterals, posterior ones duplicate on
RV; narrow ligamentary hollow and marginal flat
tening. U.Eoc.-Rec., Eu.-Asia.--FIG. E25,5. *P.
deshayesiana, Rec., Philip. Is.; 5a}, LV int., RV
hinge; 5e, LV ext., X3.2 (Chavan, n).

Scacchia PHILIPPI, 1844 [*Tellina elliptica SCACCRI,
1833 (non BROCCHI, 1814) (=*Loripes elliptieus
SCACCRI, 1836); SD GRAY, 1847]. Somewhat
trigonal, smooth, inequilateral; anterior side long-

est. Cardinals rather small (3b, 2, 4b), laterals
simple, one on each side, rising apparently from
under side of plate; ligament in oblong socket
adjacent to well-marked nymph. Eoe.-Rec., Eu.
S. (Scacchia) [3] Lateral teeth rather narrow and

remote, cardinals smaIL Eoe.-Ree., Eu.--FIG.
E25,lO. 'OS. (S.) elliptica (SCACCHl), Rec., Medit.;
lOa,b, LV and RV int., X6 (Cerulli-Irelli, 1909;
Cossmann, 1913).

S. (Austroscintilla) KAUTSKY, 1939 [4] [*A.
meieri; OD]. Broad flat laterals, strong right
posterior cardinal. Mio., Eu.

Semierycina DE MONTEROSATO in COSSMANN, 1911
(1912) [*Lepton prismatieum DI MONTEROSATO,
1878; OD]. Small, translucent, transversely sub
elliptical. Hinge with 1 cardinal developed on
each valve, its lower part pointed; anterior ap
proximate and posterior remote laterals. Paleoc.
Ree., W.Eu.
S. CSemierycina) [17]. Shell more ovate and

beaks farther forward than in Erycinopsis. Mio.
Ree., Eu.--FIG. E25,l. 'OS. (S.) prismatiea (DI
MONTEROSATO), Rec., Medit.; la,b, LV and RV
int., X 14.5 (Chavan, n).

S. (Erycinopsis) CHAVAN, 1959 [18] [*Erycina
semipeeten COSSMANN, 1887; OD]. Trigonal
rounded, concentrically ribbed except on anterior
radiated area. RV with strong laterals and 1
vertically projecting cardinal, in front of deep
oblique cut. Paleoe.-Eoc., Eu.(France).--FIG.
E25,2. 'OS. (E.) semipeeten (COSSMANN), Eoc.,
France; RV int., x5.5 (160).

Family KELLIIDAE
Forbes & Hanley, 1848

[nom. correct. SOWERBY, 1862 (pro Kelliadae FORBES &
HANLEY, 1848)]

Shell variable in convexity. Hinge plate
indented under more or less prominent
beaks, hinge paracyrenoid with obliquely
trigonal cardinals, RV with 1 strongest,
which is almost entirely differentiated from
its origin, obliterating 3b, LV with gen
erally two unequal pointed cardinals, the
anterior one (2) upward, posterior one
downward; no distinctly elongate anterior
laterals, but strong remote posteriors pres
ent. Paleoc.-Rec.

Arrangement of generic taxa by CRAVAN.--l.
Kellia.--2. Pseudolepton.--3. Pseudokellya.
--4. Aligena.--5. Radobornia.--6. Paraborni
ola.--7. Diplodontina.--8. Lasaeokellya.--9.
Kaneoha.--l0. Micropolia.--ll. Cicatellia.-
12. Pseudopythina.--13. Bornia.--14. Lione
lita.--15. Borniola.--16. Byssobornia.--17.
Scintillula.--18. Nesobornia.--19. Marikellia.
--20. Mioerycina. [Insert above, 4a. Odontogena.]

© 2009 University of Kansas Paleontological Institute



Veneroida-Leptonacea N523

Kellia TURTON, 1822 [1] ["Mya suborbieularis
MONTAGU, 1803; SD REcLUZ, 1844] [=Chironia
DESHAYES, 1839 (type, C. laperousii; M); Oron
thea GRAY (ex LEACH, MS) 1852 (obj.)]. Ovate,
slightly angular and strongly convex, with con
centric striation. Cardinal 3a in prolongation of
AlII, I stout and oblique, 2a angular, curved, 2b
conical, pointed; strong posterior laterals; PI, Pll
and faint Plll; wide cut for ligament. Eoe.-Ree.,
cosmop.--FIG. E27,5. "K. suborbieularis (MON
TAGU) , Rec., Spain; 5a,b, LV int., RV hinge, X4
(Chavan, n).

A1igena LEA, 1846 (1843, nom. nud.) ["Amphi
desma aequata CONRAD, 1843 (=A. striata LEA,
1846); SD DALL, 1900]. Irregularly trigonal to
quadrangular rounded, high, smooth. Hinge with
small 3a, stout I, curved 2a in prolongation of an
terior lateral, with small 2b behind it; wide ob
lique ligament and single strong remote posterior
lateral on each valve. Mio.-Ree., Eu.-Afr.-N.Am.
A. (Aligena) [4]. Subvertically pointed, more or

less virguliform right cardinal; posterior laterals
of moderate strength. Mio.-Ree., Eu.-? Afr.-N.Am.
--FIG. E27,7. "A. (A.) aequata (CONRAD),
Mio., USA(Va.); 7a,b, LV and RV int., X4
(Chavan, n).

A. (Odontogena) COWAN, 1964 [4aJ ["A. (0.)
borealis; OD]. Oblique right cardinal, stronger
posterior laterals. Ree., N.Am.(W.Can.).

Bornia PHILIPPI, 1836 ["B. eorbuloides (=Erycina
eorbuloides BIVONA MS. in PHILIPPI); SD
STOLlCZKA, 1871 (=Cyclas sebetia COSTA, 1836)]
[=?Ceratobornia DALL, 1899 (type, B. (C.)
10ngipes=Lepton longipes STIMPSON, 1855; OD)].
Transversely trigonal to trapezoidal, slightly in
equilateral, flattened, shining, smooth or with
faint infra-externally placed radials, crenulating
inner margin. Paleoe.-Ree., cosmop.
B. (Bornia) [13]. Hinge with narrow oblique

well-marked I, 2a, 2b, and traces of Alll, All in
front of them; short well-defined resilium and
moderately strong PI, strong Pll, traces of PIll,
all closely behind ligament. Paleoe.-Ree., Eu.,
N.Am.-S.Ind.O.--FIG. E27,6. "B. (B.) sebetia
(COSTA), Rec., Italy; 6a,b, LV int., RV hinge,
X6.8 (Chavan, n).

B. (Borniola) IREDALE, 1924 [15] ["B. lepida
HEDLEY, 1906; OD]. Transversely elliptical,
striated, inequilateral, with pointed beaks. Ree.,
Australia.

B. (Byssobornia) IREDALE, 1936 [16] ["B. filosa
HEDLEY, 1902; OD]. Radial striae conspicuous
on entire surface. Oblique cardinals and very
short posterior laterals. Ree., Australia.

B. (Lionelita) JOUSSEAUME, 1888 [14] ["L. lione
lita (=Erycina dentieulata DESHAYES, 1855, var.
lionelita JOUSSEAUME, 1888, in CHAVAN, 1953);
OD]. Tooth I almost straight, terminating at
right angle to its origin in AI; 3a minute, but

discernible; 2b trigonal pointed; resilium oblique,
with strong laterals behind it. Ree., Ind.O.-
FIG. E27,1O. "B. (L.) dentielliata lionelita
(DESHAYES, 1855), Obock; IOa,b, LV and RV
int.; JOe, RV ext., X2.4 (114).

Cicatellia LASERON, 1956 [11] ["C. indenta; OD].
Transversely oval, small, somewhat inequilateral;
ventral margin flexuous; broad, prosogyrous, in
flated beaks; surface microscopically wrinkled. LV
with conical median cardinal and 2 rather faint
laterals, rounded protuberant prodissoconch. Ree.,
Australia, ?Mio.-Ree., USA(Fla.).--FIG. E28,3.
"C. indenta; 3a,b, LV ext., hinge, en\. (531).

Diplodontina STEMPELL, 1899 [7] ["D. tumbesiana;
M]. Transversely ovate, moderately broad, with
concentric striae. LV showing trigonal bilobate
cardinal, its posterior part smaller than on Kellia;
short anterior lamina and broad oblique resilium
with parallel thickening above it; posterior mar
gin enlarged. Ree., W.S.Am.--FIG. E27,3. "D.
tllmbesiana, Peru; tv int., X4 (Stempell, 1899).

Kaneoha DALL, BARTSCH & REHDER, 1938 [9] ["K.
rosea; OD]. Very small, rounded, smooth, some
what inflated. AI-I and 3b coalescent under mar
ginal Alll; 2 hooked with long All, not detached
from it; stout resilium and rather long posterior
laterals (duplicate on RV). Ree., Hawaii.-
FIG. E27,1. "K. rosea; Ia,b, LV and RV hinge,
X32 (Dall, Bartsch & Rehder, 1938).

Lasaeokellya COSSMANN & PEYROT, 1911 (1912)
[8] ["Kellia (L.) cestasensis; OD]. Orbicular,
subequilateral, slightly convex, with lamellar
growths. RV with oblique I, fused to anterior side
of 3b into bifid inequilateral unit; resilium oblique,
scarcely indenting inferior margin of plate; pos
terior laterals toothlike. Mio., Eu.(France).-
FIG. E29,2. L. cestasensis, Burdigal, France; RV
int., x6.4 (165).

MarikelIia IREDALE, 1936 [19] ["Kellia solida
ANGAS, 1877; OD]. Transversely subquadrangular,
solid, rather inflated, with irregular concentric
lines, small beaks. Hinge broad, with stout trigonal
I and 2b, oblique ill-defined 2a and 3a; also some
what oblique long resilium indenting hinge plate,
posterior laterals strong. Ree., E.Afr.-Australia.
--FIG. E27,4. "M. solida (ANGAS), Australia;
4a,b, LV and RV int., X4 (Chavan, n).

Micropolia LASERON, 1953 [10] ["M. typiea; OD].
Minute, translucent, subtrigonal and subequilateral,
smooth. LV hinge with tooth pointed backward
and 2 bow-shaped laterals; RV with 2 elongated
laterals. Ree., Australia.--FIG. E28,2. "M. typiea;
2a-e, LV ext., LV and RV hinges, enl. (531).

Mioerycina KAUTSKY, 1939 [20] ["Eryeina letoehai
HOERNES, 1859; OD]. Transversely elliptical,
sinuous in middle, almost equilateral. Hinge with
short I and 2b; Alll-3a and 2a-All being undiffer
entiated from margin while very small 3b occurs
behind top of I; oblique spoon-shaped resilium
and long posterior laterals. Mio., Eu.(Austria).
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FIG. E27. Kelliidae (p. N523, N525-N526).
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Lasaeokellya
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Pseudokellyo

FIG. E29. Kelliidae (p. N523, N525).

developed; remote posterior laterals PI, Pll. Mio.,
?Rec., Eu.-?S.Afr.---FIG. E27,2. *P. insIgne
(MAYER), Mio., Aus.; 2a,b, LV and RV hinges,
en!. (Cossmann, 1913; 456).

Pseudopythina P. FISCHER in DI MONTEROSATO, 1884
[12] [*Kellia macandrewi FISCHER, 1867 =Coral
liophaga setosa DUNKER, 1864; M] [=?Borniop
sis HABE, 1959 (type, B. tsurumaru; aD)].
Transversely trigonal, very inequilateral, anteriorly
attenuated and elongate; enlarged and rounded
backward, smooth. No anterior prolongation of 1,
2 oblique and well marked; 3a small, 2b minute;
with oblique short resilium and nymph; posterior
laterals just behind them, short, placed marginally.
Plio.-Rec., W.Eu.-NW.Pac.---FIG. E27,12. *P.
setosa (DUNKER), Rec., Portugal; 12a,b, LV into
and RV hinge, X6.8 (Chavan, n).

Radobornia DALL, BARTSCH & REHDER, 1938 [*R.
araia; aD]. Transversely rounded, inequilateral,
beaks rather prominent; RV with small laminar
3a and strong hooked 1, LV with curved 2a-All
and curved approximate 2b, each valve with one
remote lamellar posterior lateral; long internal
resilium and marginal nymph. Ree., Hawaii.
R. (Radobornia) [5]. Transversely ovate, thin,
externally punctate; ventral margin rounded.
Rec., Hawaii.---FIG. E27,9. *R. (R.) araia
DALL, BARTSCH & REHDER; 9a,b, LV and RV
hinges, X2.8; 9c, LV ext., X1.6 (Dall, Bartsch,
and Rehder, 1938).

R. (Paraborniola) HABE, 1958 [6] [*P. matsu
motoi; aD]. Transversely elongate, ventral mar
gin straight. Hinge as in R. (Radobornia) with
2a thinner and 2b strongly trigona!. Rec., Japan.
---FIG. E28,1. *R. (P.) matsumotoi (HABE);
1a,b, RV ext., hinges, Xl (388).

Scintillula JOUSSEAUME, 1888 [17] [*S. seintillula;
aD]. Transversely subelliptical almost equilateral,
inflated, slightly enlarged backward, finely striated.
Hinge with marginal 3a, slightly continued by
3b above and behind hooked trigonal 1, itself in
prolongation of AI; similarly hooked 2a-All fol
lowed by tubercular small 2b on opposite valve;
and, perhaps, also minute 4b; oblique short re-

Poroborniolo
10

~
3b

"'.O::;.;.-OO!!'!'"!""i!'-~ Cicotellio

Micropolio

---FIG. E27,8. *M. letoehai (HOERNES), M.Mio.,
Austria; 8a,b, LV into and RV hinge, en!. (456).

Nesobornia DALL, BARTSCH & REHDER, 1938 [18]
[*N. bartsehi CHAVAN, herein (pro Eryeina (Por
onia) ovata GOULD, 1850, non GRAY, 1825, nee
PHILIPPI, 1836) J. Subtrapezoidal rounded, some
what inequilateral, obliquely elongated backward,
shining and smooth; beaks pointed with 2 small
cardinals on each valve: 3a, 1, 2a, 2b, with faint
short anterior prolongations of the former and some
what backward produced resilium, posterior lat
erals well-marked. ?M.Eoe.-Ree., Hawaii-E.Afr.
---FIG. E27,13. *N. bartschi CHAVAN, Rec.,
Hawaii; 13a,b, LV into and RV hinge, X3.2
(Chavan, n).

Pseudokellya PELSENEER, 1903 [3] [*Kellia cardi
formis E. SMITH, 1885; aD]. Globular, high,
thin, with radial riblets; beaks inflated. Hinge
very narrow, LV with 2 small cardinals in pro
longation of short anterior lateral thickening and
RV with single cardinal, then ligamentary cut
and posterior thickening. Rec., Antarctic.---FIG.
E29,1. *P. cardiformis (SMITH); LV int., X4.8
(852).

Pseudolepton COSSMANN, 1895 [2] [*Lepton in
signe MAYER in HORNES, 1864; aD]. Subquad
rangular to ovate, with diverging striae or granular
laminae. Hinge with 3a, 3b, oblique 2a, 2b poorly

~~
2b 2c

FIG. E28. Kelliidae (p. N523, N525).
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silium and much elongated faint posterior lat
erals. Rec., Ind.O.--FIG. E27,11. "'S. scintillula,
Obock; 11a,b, LV and RV int.; 11c, RV ext.,
X4 (114).

Family LEPTONIDAE Gray, 1847

Shell commonly compressed; hinge plate
not or scarcely indented by resilium, under
very small beaks. Paracyrenoid hinge of

nepionic appearance, oblique strongest car
dinals (right 1 and left 2a) being not sep
arated from their anterior original lamellae
(AI, All), elongating in front of them.
Posterior laterals only slightly longer than
anteriors. Pallial line irregular and distant
from ventral margin. ?Cret., Paleoc.-Rec.

Arrangement of generic taxa by CHAVAN.--l.

Lepton.--2. Planikellia.--3. Divarikellia.--

Vermitexto

Plonikellio

Temblornio
60

6b

~
1~
\...1.// 1 1\

Lepton

Semeloideo

Divorikellio

90

Solecordio

Properycino

Anomolokellio

Plotomysio

FIG. E30. Leptonidae (p. N527).
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4. Vermitexta.--5. Anomalokellia.--6. Plato
mysia.--7. Semeloidea.--8. Temblornia.--9.
Solecardia.--l0. Properycina.--ll. Potidoma.

Lepton TURTON, 1822 [*Solen squamosus MONTAGU,
1803; SD HERRMANNSEN, 1846] [=Eupoleme
GRAY (ex LEACH, MS), 1852 (obj.)]. Ovate-sub
quadrangular, flattened. Hinge with 2 narrow car
dinals on each valve, of which anterior ones
(J, 2a) are gradually strengthened straight from
anterior small crest; 3a very oblique; 4b narrow,
both small and thin; resilium broad and trigonal;
posterior laterals -(duplicate on right) just behind
and above it, lamellar. ?Cret., Eoc.-Rec., W.Eu.
W.N.Am.
L. (Lepton). [1]. Ovate, with slight oblique trun

cation; punctate. Hinge with elongate laterals
and 4b almost vertical. ?Cret., Eoc.-Rec., Eu.-
FIG. E30,9. *L. (L.) squamosum (MONTAGU),
Rec., Ireland; 4a,b, LV into and RV hinge, X4
(Chavan, n).

L. (Divarikellia) COSSMANN, 1887 [3] [*Erycina
nitida CAILLAT, 1834; OD]. Ovate-rounded, with
divaricate riblets. Anterior laterals inflexed, but
moderately long, 4b obscure, elongate posterior
laterals. Eoc., W.Eu.--FIG. BO,5. *L. (D.)
nitidum (CAILLAT), Lutet., France; 5a,b, LV into
and RV hinge, X6.4 (Chavan, n).

L. (Planikellia) COSSMANN, 1887 [2] [*Erycina
radiolata LAMARCK, 1805; OD]. Ovate-rounded,
with radial striae. Short anterior laterals, in
flexed at their strengthening into cardinals, 4b
oblique backward; stouter posterior laterals. Eoc.,
W.Eu.--FIG. E30,3. *L. (P.) radiolatum
(LAMARCK), Lutet., France; 3a,b, LV into and
RV hinge, X4.8 (Chavan, n).

Anomalokellia CasSMANN, 1887 [5] [*Erycina cata
launensis COSSMANN, 1883; M]. Transversely ellip
ticotrigonal, small, with concentric striae. Hinge
with marginal faint AIll-3a, stout angular AI·1,
thinner angular All-2a and subsymmetric oblique
4b. Stout angular resilium; remote laterals.
Paleoc., Eu.(France).--FIG. E30,4. *A. cata
launensis (COSSMANN), Thanet., France; 4a,b, LV
int. and RV hinge, X6.4 (Cossmann, 1913).

Platomysia HABE, 1951 [6] [*P. rugata; OD].
Transversely subelliptical, with concentric regular
undulations; 2 small cardinals, anterior one pro
longed by marginal small crest. Rec., Japan-N.Atl.
?N.Sea.--FIG. E30,1. *P. rugata; LV int., XO.8
(365).

Properycina CERULLI-IRELLI, 1908 [*P. mariana;
OD]. Subtrigonal to ovate, with small beaks. Long
subsymmetrical anterior laterals and only 1 oblique
cardinal (4b) distinct from anterior and posterior
laterals (both duplicate on right valve). Tooth I
almost undifferentiated from AI. M.Eoc.-Rec., W.
Eu.-Atl.-Medit.
P. (Properycina) [10]. Anterior and posterior

margins oblique; 4b quite distinct, laterals al-

most straight. U.Eoc.-U.Plio., W.Eu.--FIG.
E30,7. *P. (P.) mariana, Calabr., Italy; 1a,b, LV
into and RV hinge, enl. (Cerulli-Irelli, 1909).

P. (Potidoma) DERoux,1961 [11] [*Lepton sub
trigonum FOLIN & PERRIER (ex JEFFREYS MS),
1873; OD]. Anterior and posterior margins nearly
horizontal, 4b appressed against anterior cardino
lateral 2-All; laterals sinuate. M.Eoc.-Rec., W.
Eu.-Atl.-Medit.

Semeloidea BARTRUM & POWELL, 1928 [*S. donaci
formis; M]. Trigonal to subquadrangular, thin,
with laterally, several radial riblets; LV with 2
well-marked cardinals, posterior one passing above
top of anterior one, obliquely attenuated onward;
1 on RV prolonged angularly into small crest
under elevated margin; curved, posterior laterals.
Eoc.-Rec., Medit.-N.Z.-C.Eu.
S. (Semeloidea) [7]. Hinge plate arched under

resilium, 4b posteriorly curved, 2 rather strong.
Posterior laterals long. Oligo.-Rec., Eu.-N.Z.-
FIG. E30,2a. *5. (5.) donaciformis BARTRUM &

POWELL, Rec., N.Z.; LV int., enl. (Bartrum &

Powell, 1928).--FIG. E30,2b. *5. (S.) geoDroyi
(PAYRAUDEAU), Rec., Medit.; RV hinge, X4
(Chavan, n).

S. (Temblornia) KEEN, 1943 [8] [*Donax tri
angulatllS ANDERSON & MARTIN, 1914; OD].
Short cardinals and shallow small resilium, so
that posterior laterals, just behind it, look like
cardinals; hinge plate straight under resilium.
Eoc.-Plio., N.Am.-S.Am.--FIG. E30,6. *5. (T.)
triangulata (ANDERSON & MARTIN), Mio., USA
(Calif.); 6a,b, LV into and RV hinge, X7.8
(Chavan, n).

Solecardia CONRAD, 1849 [9] [*5. eburnea; M].
Medium-sized, transversely elliptical, moderately
convex, punctate, with crenulated margin, hinge
with oblique cardinals, anteriorly differentiated
from short anterior crest; trigonal resilium and
oblique short posterior laterals just above and
behind it. Plio.-Rec., N.Am.-E.Afr.--FIG. E30,8.
*5. eburnea, Rec., Mex.; LV int., X2.4 (Chavan,
n).

Vermitexta LASERON, 1956 [4] [*V. garrardi; OD].
Nearly equilateral, small, slightly elongated an
teriorly; translucent, thin, moderately inflated;
sculpture of faint growths and of microscopic
short radially arranged broken corrugations. Liga
ment small; small median cardinal and anterior
one, prolonged into long marginal lateral; mod
erately long laminar posterior laterals. ?Eoc., Eu.;
Rec., Australia.--FIG. E30,10. *V. garrardi,
Rec., Australia; 10a,b, LV int., RV hinge, en!.
(531).

Family MONTACUTIDAE Clark,1855

Shell more or less convex, rounded, in
equilateral; resilium in large defined hollow
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FIG. E31. Montacutidae (p. N529-N533).
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FIG. E32. Montacutidae (p. N529-N530, N532
N533).

Conchentopyx BARNARD, 1964 (3a) [*C. granulosa;
M]. Shell internal, semiovate, thin; umbo at an
terior quarter; prodissoconch prominent, circular.
Coarse growth lines and faint radial striae; inner
margin smooth; hinge edentulous; no anal siphon.
Rec., S.Afr.

CurvemyseIla HABE, 1959 [27] [*Mysella paula
(=Pythina paula A. ADAMS, 1856); aD]. Trans
versely elongated, obliquely sloping at each end,
with interior and posterior dorsal angulation;
medially depressed. Hinge narrow, with lateral
lamina on each side of resilial depression. Rec., N.
Australia-New Guinea-Japan.--FIG. £33,1. *C.
paula (A. ADAMS), Japan; la,b, RV ext., int., Xl
(Habe, 1959).

20

Pristes

Tellimya

g
Thecodonta

Axinodon

Lasaeoneaera

7b

Generic arrangement by CHAVAN.--l. Monta
cuta.--2. Devonia.--3. Entovalva.--4. Scio
beretia.--5. Pythinella.--6. Tellimya.--7.
Nipponomysella.--8. Laubriereia.--9. Namne
tia.--l0. Decipula.--ll. Kelliopsis.--12.
P,·onsella.--13. Neaeromya.--14. Isorobitella.
--15. Orobitella.--16. Axinodon.--17. Meri
gnacia.--18. Montacutona.--19. Issina.--20.
Kona.--21. Lasaeoneaera.--22. Virmysella.
--23. Rochejortula.--24. Mysella.--25.
Rochejortia.--26. Malvinasia.--27. Curvemy
sella.--28. Sphaerumbonella.--29. Mancikellia.
--30. Pileatona.--31. Nipponomontacuta.-
32. Fastimysia.--33. Thecodonta.--34. Pristes.
35. Barrimysia.--36. Callomysia. [Insert above,
3a. Conchentopyx; 31a. Tahunanuia.]
Montacuta TURTON, 1822 [1] [*Ligula substriata

MONTAGU, 1808; SD HERRMANNSEN, 1846]
[=Sphenalia S. WOOD, 1874 (obj.); Coriareus
HEDLEY, 1907 (type, C. vitreus; aD); Montaguia
BRONN, 1848 (obj.)]. Small, subquadrangular,
rounded in front, truncated backward, inflated;
with radial striae or distant riblets and concentric
lamellar growths. Rounded prosogyrous beaks.
Elongate laterals, more or less duplicate on right
valve (upper margin scarcely differentiating into
AlII and PIll); anterior ones stronger. Small re
silium. Eoc.-Rec., Eu.--FIG. E31,I. *M. sub
striata (MONTAGU), Rec., Britain; la,b, LV into
and RV hinge, X8; Ie, RV ext., X4 (Chavan, n).

Axinodon VERRILL and BUSH, 1898 [16] [*A. ellip
ticus (=Kellia symmetros JEFFREYS, 1876); aD]
[=Kelliola DALL, 1899 (obj.)']. Ovately trans

1 Identity of K. symmetros with A. ellipticus established
by Dr. K. OCKELMANN.

verse, rounded, orthgyrous; LV hinge with rounded
2, RV with tuberculiform ill-defined 1; chondro
phore oblique. Rec., N.Am.-N.Atl.--FIG. E32,7.
*A. symmetres JEFFREYS, USA(Mass.); 7a,b, LV
and RV hinges (Chavan, n).

Barrimysia IREDALE, 1929 [*Rochejortia excellens
HEDLEY, 1912; aD]. Very transverse, with striae
crenulating inner margin. Two well-marked lat
erals, subsymmetrical on both sides of deep some
what oblique resilium. Rec., Australia-Japan.
B. (Barrimysia) [35]. Outline trigono-elliptical,

nearly equilateral. Rec., Australia.
B. (CaIlomysia) HABE, 1951 [36] [*C. matsuii;
aD]. Subquadrangular transverse, inequilateral,
with concentric lines; also oblique riblets at lateral
ends. Rec., Japan.--FIG. E31,5. *B. (C.) mat
suii (HABE); 5a,b, LV int., ext., X1.6 (365).

or socket under beaks. Hinge with no true
separated cardinals, but only thickened, gen
erally subsymmetrical laterals, commonly
bent up at their umbonal end so as to form
distant toothlike hook, therefore no more
than one pseudocardinal on each valve; pos
terior laterals commonly duplicate on one
valve. Eoc.-Rec.
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Decipula FRIELE, 1875 [10] [*D. ovata (=*Monta
euta tenella LovEN, 1846); aD]. Transversely oval,
thin, inequilateral;, beaks low, orIhogyrous; an
terior side elongated. Long narrow anterior laterals,
obliquely modified into righI toothlike and left
enlarged termination; triangular oblique resilium.
Plio.-Ree., Atl.-Medit.--FIG. E32,1. *D. tenella
(LovEN), Rec., N.Sea; 1a,b, RV and LV hinges;
Ie, LV ext., all enl. (829).

Devonia WINCKWORTH, 1930 [2] [pro Synaptieola
MALARD, 1904 (non VOIGHT, 1892)] [*Synapti
cola perrieri MALARD, 1904; aD]. Transversely
subquadrangular, very inequilateral, elongated on
ward and truncated at both sides. Hinge with a
marginal ill-defined All and, behind a broad re
silial hollow, a strong Pll. Eoe.-Ree., W.Eu.-
FIG. E31,6. *D. perrieri (MALARD), Rec., Britain
(Devon); LV int., X8.8 (905a).

?Entovalva VOLTZKOW, 1890 [3] [*E. mirabilis;
M] [?=Cycladoeoneha SPAERCK, 1932 (type, C.
amboinensis; M)]. Like Devonia but shell com
pletely internal, with more distinct teeth. Ree.,
Zanzibar.

Fastimysia IREDALE, 1929 [32] [*Roehefortia
viastellata HEDLEY, 1909; aD]. Trigono-elliptical,
very transverse, inequilateral, shortly sloping under
beaks, then obliquely truncated; strongly acuminate
at opposite side. Deep resilium in semielliptical
socket just under beaks. Almost subsimilar elon
gated flexuous laterals on both sides. Ree., Aus
tralia.--FIG. E31,14. *F. viastellata (HEDLEY);
14a,b, LV ext., hinge, Xl1.5 (433).

Fronsella LASERON, 1956 [12] [*F. adipata; aD].
Transversely subquadrangular, to ovately trans
versal, moderately inflated, an terior side longer.
Hinge narrow, bearing in each valve small an
terior conical teeth, anterior margin somewhat
laminar, and, after broad ligamentary indentation
of plate, lamellar rather strong posterior lateral.
Ree., Australia-Japan.--FIG. E33,4b,e. *F. adi
pata, Australia; 4b,e, LV ext. and hinge, en!.
(Laseron, 1956).--FIG. E33,4a. F. oshimai
HABE, Japan; LV hinge, en!. (Habe, 1958).

Issina JOUSSEAUME, 1898 [19] [*1. issina; aD].
Subquadrangular, small, very inequilateral, pos
terior side much elongated. On each valve, 2 an
terior laterals, marginal one curved, internal one
shorter and pointed; and one long curved posterior
lateral. Very narrow, but well-marked resilium.
Ree., Red Sea.--FIG. E31,18. *1. issina; 18a,b,
LV into and RV hinge, X8 (Melvill & Standen,
1914).

Kelliopsis VERRILL & BUSH, 1898 [11] [*Montaeuta
elevata STIMPSON, 1851; aD] Ovately rounded,
inequilateral, anterior side longest. On each valve,
anterior and posterior toothlike short stout lateral,
prolonged by thickening of margin with small sub
trigonal resilium between them. Ree., Am.--FIG.
E31,4. *K. elevata (STIMPSON), USA; 4a,b, LV
and RV int., enl. (937).

Kona DALL, BARTSCH & REHDER, 1938 [20] [*K.
bueki; aD]. Subelliptical, small inequilateral.
Resilium stout and short, on well-developed shelf.
On each valve single short subperpendicular cardi
nal-like process and 2 (anterior and posterior) un
equal true laterals, both well marked. Ree., Hawaii.
--FIG. E31,15. *K. bueki; 15a,b, LV and RV
int., X8 (Dall, Bartsch, & Rehder, 1938).

Lasaeoneaera COSSMANN, 1913 [21] [*Corbula ra
diata DESHAYES, 1824; M]. Moderately small, an
teriorly rounded, posteriorly acuminated. Regular
radial ribs, of which, on each valve, is an irregu
larly thick anterior lateral and, backward, an ob
liquely divided posterior one. Eoe., Eu.(France).
--FIG. E32,3. *L. radiata (DESHAYES), Lutet.,
France; 3a,b, LV and RV int., X3.3; 3e, LV ext.,
X2.7 (Deshayes, 1837).

Laubriereia COSSMANN, 1887 [8] [*Eryeina emar
ginata DESHAYES, 1860; aD]. Small, trigonal
rounded to subquadrangular, very inequilateral,
concentrically striated, anterior side much elon
gated. Narrow hinge with, on each valve, mar
ginal long anterior lateral enlarged and bent into
short, toothlike, additive one under the beak; also
marginal posterior lateral. Between them, semi_
circular socket for resilium. Eoe., ?Plio., W.Eu.-
FIG. E31,7. *L. emarginata (DESHAYES), Lutet.,
France; LV int., enl. (259).

Malvinasia COOPER & PRESTON, 1910 [26] [*M.
arthuri; M]. Subtrigonal, small inequilateral, pos
terior side produced. On each valve, anterior long
marginal lateral, accompanied by shorter oblique
one, toothlike on right valve, hooklike and joined
to marginal on left. Subperpendicular trigonal
resilium and one sinuate posterior lateral. Ree.,
Falkland Is.--FIG. E31,17. *M. arthuri; 17a,b,
RV hinge and LV int., enl. (Chavan, n).

Mancikellia DALL, 1899 [29] [pro Zoe MONTERO
SATO, 1878 (non PHILIPPI, 1840)] [*Zoe pumila
Dl MONTEROSATO, 1878 (=Montaeuta pumila S.
WOOD, 1840); aD]. Small convex inequilateral
rounded shell, anteroventrally enlarged. Hinge
with well-marked laterals, anterior ones separated
by broad socket from thickened margin and com
pleted, under beak (in right valve only) by a
stout toothlike termination; posterior laterals slight
ly shorter than anterior and separated from them
by large oblique hollow resilifer. Plio.-Ree., W.Eu.
Medit.--FIG. E31,11. *M. pumila (WOOD), Rec.,
S.Sea; 11a,b, LV hinge and RV int., X8 (Friele,
1886).

Merignacia COSSMANN, 1914 [17] [*Pseudolepton
(M.) pleurodesmatoides COSSMANN & PEYROT,
1914; aD]. Small, ovate-rounded, flattened, in
equilateral, little longer anteriorly. Marginal sinu
ous anterior lateral on each valve and a toothlike
hook appressed to it (stouter on the right). Super
ficial resilial socket. Moderately flat posterior
lateral. Very dissymetric scars. Mio., Eu.(France).
--FIG. E31,8. *M. pleurodesmatoides (Coss-
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4c

Fronsella

FIG. E33. Montacutidae (p. N529-N532).

MANN & PEYROT), Burdigal., France; 8a,b, LV into
and RV hinge, en!. (Cossmann & Peyrot, 1914).

Montacutona YAMAMOTO & HABE, 1959 [18] [*M.
mutsuwanensis; OD]. Suborbicular, compressed,
with polished surface, marked only by weak

growths. Two solid diverging teeth and a resilial
gap between them. Lateral hinge margins more
or less thickened and lamellar. Rec., Japan.--FIG.
E33,2. *M. mutsuwanensis; RV ext., int., X4
(Habe & Yamamoto, 1959).

Mysella ANGAS, 1877 (Aug.) [*M. anamala; OD]
[=Petricala GRAY, 1825 (nan LAMARCK, 1801)
(type, Mya bidentata MONTAGU, 1803; SD GRAY,
1847, subj.)]. Transversely trigono-elliptical, in
equilateral, shortened in front, obliquely elongate
backward. Approximate concentric ribs. Well
marked laterals, posterior right strongest, anterior
right marginal, I minute bordering it, 2 oblique
and long. Prominent long chondrophore1 and
trigonal resilium. Mia.-Rec., cosmop.
M. (Mysella) [24]. Resilium without crests;

chondrophore obliquely elongate, 2 long under
fAI, I long, very thin and oblique more or less
truncate at both ends. Mia.-Rec., cosmop.--FIG.
E31,9. *M. anamala, Rec., Viet.; 9a,b, LV into
and RV hinge, X8 (Chavan, n).

M. (Rochefortia) [25] VELAIN, 1877 (post-Nov.)
[?1878] [*R. australis; M]. Resilium with crests
as bifid tooth; chondrophore stouter and shorter,
with minute crest at its top on RV; I subvertical
and Al attenuated, thin; 2 almost marginal.
More or less rounded at both ends. Plia.-Rec.,
Ind.O.(St.PauIIs.)-Australia-N.Am.--FIG. E31,
3. *R. australis (VELAIN), Rec., St. Paul Is.; 3a,b,
LV int., RV hinge, much enl. (VeIain, mod.).

Namnetia COSSMANN, 1905 [9] [*N. discaides; M].
Oblong-ovate, smooth, with flattened beaks and
very small hinge plate. Marginal left curved and
2 right marginal and minute, infraumbonal an
terior laterals. Restricted short resilium and, on
each valve, long marginal posterior lateral. No
nymph. Anterior adductor c1ublike. Eac., Eu.
(France).--FIG. E31,I3. *N. discaides, Lutet.,
France; 13a,b, LV into and RV hinge, X2.7
(Cossmann, 1905).

Neaeromya GABE, 1873 ["N. quadrata; M]. Trans
versely subquadrangular to trigonal, finely striated.
Right strong anterior laminar tooth and oblique
posterior enlarged margin; oblique resilium be
tween them; left thinner oblique anterior. Mia.
Rec., C.Am.-N.Am.-Eu.
N. (Neaeromya) [13]. Subquadrangular, anterior
side elongate, inequilateral. Right anterior tooth
long, left anterior prolonged into margin. Mia.
Rec., USA (Calif.)-C. Am.-Eu.--FIG. E31,12.
*N. (N.) quadrata GABB; 12a,b, LV and RV
hinges, X2 (Pilsbry, 1921).

N. (Isorobitella) KEEN, 1962 [14] [*N. (1.)
singularis; OD]. Ovate-trigonal, subequilateral.
Resilium less oblique than in Orabitella, being

1 In such shells, the chondrophore (usually cited as PI,
PH) functions also as posterior laterals, with its edge lami
nar and posterior part depressed (PI} fPII) in RV, the con
trary in LV (lPl, PII) so that the other. remote. marginal
tcue laterals may be given as PHI and PlY.
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FIG. E34. Montacutidae (p. N531-N532).

almost parallel to the hinge margin, and show
ing a median ridge. No gap between the cardi
nal and the resilifer. Rec., W.Mex.--FIG. E34,
2. *N. (I.) singularis; 2a,b, LV, RV hinges, Xl0
(Keen, 1962).

N. (Orobitella) DALL, 1900 [15] [*Montacuta
fioridana DALL, 1899; OD]. Anterior margin
broadly rounded, elongate, thus very inequilatera!'
Right laminar tooth rather smal!. Mio.-Rec., N.
Am.--FIG. E31,16. *N. (0.) fioridana (DALL),
Rec., USA (Fla.) ; RV int., en!. (Dall, 1900).

Nipponomontacuta YAMAMOTO & HABE, 1961 [31]
[*N. actinariophila; M]. Transversely ovate, sub
equilateral, anterior end shorter and narrower;
moderately convex. Sculpture of growth lines and
of several anteroventral radial cords. LV hinge
with 2 diverging teeth, posterior one stouter, re
silifer between them; lateral margins enlarged,
posterior groove for PIll. Rec., Japan.--FIG.
E33,5. *N. actinariophila; 5a,b, RV ext., LV hinge,
en!. (Habe & Yamamoto, 1961).

?Nipponomysella HABE, 1959 [7] [*Montacuta ob
longata YOKOYAMA, 1922; OD]. Quite transversely
inequilateral, donaciform, with growth lines.
Looks like Tellimya, but hinge said to be edentul
ous in right valve and with two unequal cardi
nals in left. Rec., Japan.--FIG. E33,3a. *N. ob
longata (YOKOYAMA); RV ext., X3 (Habe, 1959).
--FIG. E33,3b. N. obesa HABE; LV int., X7.5
(Habe, 1960).

Pileatona LASERON, 1956 [30] [*P. compressa; OD].
Small, thin, translucent, subtrigonal, with nearly
erect beaks and fine growths. Hinge with narrow
subumbonal resilifer and 2 obscure subsymmetric
laterals. Rec., Australia.--FIG. E33,6. *P. eom-

pressa; 6a,b, LV ext., hinge, en!. (Laseron, 1956).
Pythinella DALL, 1899 [5] [*Montaeuta euneata

VERRILL & BUSH, 1898; OD]. Transversely sub
trigonal, very inequilateral, elongated posteriorly
and attenuated at both sides. Orthogyrous beaks.
Hinge with rather long and narrow right, shorter
and stouter left, laterals. Resilium restricted to the
upper part of a wide arch under .the beaks. Ree.,
N.Am.--FIG E34,I. *P. euneata (VERRILL &

BUSH), Cape Hatteras; la-c, LV ext., hinges,
X 11.3 (937).

Rochefortula FINLAY, 1927 [23] [*Roehefortia reni
formis; SUTER, 1909; OD]. Transversely sub
trigonal, rounded and sinuate ventrally, orna
mented by concentric ribs, regularly crossed by
concentric striae. Prosogyrous moderately high
beaks. Trigonal well-defined resilium; left an
terior and posterior laterals subsymmetric; right
anterior oblique, the posterior somewhat remote.
Mio.-Rec., Australia-N.Z.-S.At!.--FIG. E31,2. *R.
reniformis (SUTER), N.Z.; 2a,b, LV into and RV
hinge, Xll.5; 2e, LV ext., en!. (Chavan, n).

?Scioberetia BERNARD, 1895 [4] [*5. australis; M].
Subcircular, inequilateral, very minute; several
crenulations on margin before and behind resilial
socket. Rec., S.Am.-Antarctica.

Sphaerumbonella COEN, 1933 [28] [*5. brunellii;
OD]. Ovate, globose, thick, slightly truncated lat
erally. Rounded beaks. Two short strong sub
symmetric right laterals, anterior and posterior, on
enlarged margin and on both sides of oblique
deep socket. On left valve more internally placed
laterals under sockets of right ones. Rec., Red Sea.
--FIG. E32,4. *5. brunellii; 4a,b, LV and RV
int., both en!. (Coen, 1933).

Tahunanuia POWELL, 1952 [31a] [*T. alata; OD].
Thin, trapezoidal, very inequilateral, anteriorly
short and rounded, posteriorly broadened and trun
cated. Irregular distant concentric waves. Hinge
with single tooth in each valve, right one sub
vertically projecting, left one subhorizontally
curved. Oblique broad resiliifer. Slight radial ridge
bordering inner margin of both scars. Rec., N.Z.

Tellimya BROWN, 1827 [6] [*Mya ferruginosa
MONTAGU, 1808; SD GRAY, 1847] [=Tellinomya
AGASSIZ, 1846 (emend.)]. Shell subelliptical, very
inequilateral, elongated and attenuated onward,
shortly truncated backward. Externally striated.
Slightly opisthogyrous beaks, under which lies
small deep resilial socket. Oblique anterior lat
erals, right one long, attenuated, subhorizontal,
left one shorter and more oblique. Short, strong,
almost vertical resilium. Mio.-Rec., W.Eu.-Am.-
FIG. E32,2. *T. ferl"Uginosa (MONTAGU), Rec.,
USA(Mass.); 2a,b, LV into and RV hinge, X4
(937 mod., and Chavan, n).

Thecodonta A. ADAMS, 1864 [*T. sieboldi; M].
Transversely rounded, convex, very inequilateral,
posterior part much elongated. Beaks prosogyrous.
Sculpture concentric. Anterior left lateral curved,

© 2009 University of Kansas Paleontological Institute



Veneroida-Leptonacea N533

gradually increasing subparallel to margin, then
straightened along oblique resilium. Posterior
laterals remote, thickened. Rec., W.Pac.-E.Pac.
T. (Thecodonta) [33]. Obliquely elongate, with

projecting beaks. Anterior LV lateral strengthened
at right angle along small resilium, posterior lat
erals unequally remote. Rec., W.Pac.--FIG.
E32,5. *T. (T.) sieboldi ADAMS, Japan; LV int.,
X4.5 (Chavan, n).

T. (Pristes) CARPENTER, 1864 (non Pristis
LATHAM, 1794) [34] [*Pristes oblonga CAR
PENTER, 1864; 00] [=Pristiphora CARPENTER,
1866 (non BLANCHARD, 1835); Serridens DALL,
1899]. More transverse than oblique, with scarce
ly projecting beaks and arcuate anterior, trans
versely serrated, laterals; duplicate subparallel left
posteriors. Rec., E.Pac.--FIG. E32,6. *T. (P.)
oblonga (CARPENTER), USA(Calif.); 6a,b, LV
hinge and RV int., X9 (Chavan, n).

Virmysella IREDALE, 1930 [22] [*V. spernax; M].
Trigono-elliptical, rather flattened, solid, in
equilateral, small. Externally sculptured by alter
nating concentric lines and growths. A deep
trigonal socket bordered an teriorly by laminar bent
left and hooklike right lateral; posteriorly, by
single right and 2 left ones. Rec., Australia-Alaska
N.Eu.--FIG. E31,1O. *V. spernax; IOa,b, LV
and RV hinges, X6 (Iredale, 1930).

Family GALEOMMATIDAE Gray, 1840
[nom. correct. DALL, 1899 (pro Galeommidae GRAY, 1847)]

[=Galeommidii GRAY, 1840]

Shell slightly convex or flattened, com
monly transverse, irregular or gaping.
Resilium ill-defined, accompanied by mar
ginal ligament. Hinge irregular, with small
to quite minute, tuberculiform cardinals,
hooking or projecting at termination of
flexuous somewhat obscure laterals, and
crossing themselves from one valve to an
other around resilium, in more or less eydo
dont disposition. U.Eoc.-Rec.

Arrangement of generic taxa by CHAVAN.--1.
Galeomma.--2. Paralepida.--3. Amphilepida.
--4. Galeommella.--5. Libratula.--6. Ephip
podonta.--7. Ephippodontoana.--8. Ephippo
dontina.--9. Thyreopsis.--IO. Levanderia.-
II. Lactemiles.--12. Scintilla.--13. Cymatioa.
--14. Ambuscintilla.--15. ?Scintillorbis.-
16. Spaniorinus.--17. Scintillona.--18. Bar
claya.--19. Leiochasmea.--20. Achasmea.-
21. Passya.--22. Phlyctaenachlamys.--23. Tur
quetia.--24. Cyamionema.--25. Vasconiella.
--26. Divariscintilla. [Insert above, 3a. ?Uncidens;
9a. Aclistothyra; 9b. Coleoconcha; 27. Tryphomyax.]
Galeomma SOWERBY in TURTON, 1825 [I] [*G.

turtoni SOWERBY, 1825; SO GRAY, 1847] [=Parth-

enope SCACCHI, 1833 (type, P. formosa; 00);
Hirudinaria SCACCHI, 1833 (type, H. alba; M)].
Irregularly quadrangular-transverse, thin, mod
erately inequilateral, gaping, externally finely ra
diated or smooth. Hinge margin straight or nearly
so; beaks low with lateral thickenings on both
sides, raised up at their infraumbonal junction,
there crossed with tubercular very minute cardi
nal. Resilium inframarginal, oblique, small. Rec.,
W.Eu.-Medit.
G. (Galeomrna). Distorted, ventrally gaping; fine

external ribs crenulating inner margin. Long nar
row hinge plate with cardinals not distinctly sep
arated from lateral thickenings. Rec., W.Eu.
Medit.-W.Afr.--FIG. E35,4. *G. (G.) turtoni
SOWERBY, Spain; 4a,b, LV and RV int., X4.8
(Chavan, n).

G. (Amphilepida) DALL, 1899 [3] [*G. politum
DESHAYES, 1855; 00]. Transversely subelliptical,
smooth, gaping. Dental process forming oblique
T on right valve (3a, I, 3b) and oblique M on left
(2b, 2a, All), set apart from enlarged laterals.
Oblique resilium under sinuous nymph. Rec.,
Ind.O.--FIG. £35,11. G. (A.) obockense
JOUSSEAUME, Obock; 11a,b, LV and RV int.; 11c,
RV ext.; all X4 (114).

G. (Paralepida) DALL, 1899 [2] [*G. formosum
oESHAYES, 1855; 00] [=Lepirodes P. FISCHER,
1887 (obj.) (non Lepyrodes GUENliE, 1854)].
Largely gaping, with faint radial riblets. Dental
process on both sides of ligament, distinctly sep
arated from lateral thickenings. Rec., Australia
Japan.

Aclistothyra McGINTY, 1955 [9a] [*A. atlantica;
00]. Thin, nearly flat, broadly gaping; trans
versely semiovate, rounded at both ends. Minute
granulations, no radial ornament. Hinge plate
straight, slightly thicker medially, without de
veloped teeth. External ligament. Rec., USA(Fla.).

Ambuscintilla IREDALE, 1936 [14] [*A. praemium;
M]. Short, broadly and ovately rounded, some
what transverse, smooth. Small cardinal devel
oped on each valve and short oblique resilium and
nymph. Lateral processes thickened but not sep
arated from margin. Rec., Australia-?Ind.O.-
FIG. E35,5. *A. praemium; LV int., enl. (436).

Barclayia A. ADAMS, 1875 [18] [*Scintilla incerta
DESHAYES, 1863; M] [=Barclaya ?AUCTT., 1874,
Zool. Rec., p. 184; Barclaya P. FISCHER, 1887
(err.)]. Subtrapezoidal, almost subrectangular,
somewhat inequilateral, ventrally moderately
rounded. Sculptured by concentric lines and nu
merous radial riblets. On the left valve, 2 long
laterals with sockets above them, subparallel to
margin, separated by resilium and 2 minute tuber
culiform cardinal teeth. Rec., E.Afr.--FIG. E35,
8. *B. incerta (DESHAYES), Reunion; 8a, LV int.,
X3.6; 8b, RV ext., X2.! (Deshayes, 1863).

Coleoconcha BARNARD, 1964 (9a) [*C. opalina; M].
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FIG. E35. Galeommatidae (p. N533, N535-N537).
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macdougalli TATE; 9a,b, LV and RV int.; 9c,
RV ext., all X4 (Chavan, n).

Galeommella HABE, 1958 [4] [*G. utinomii; OD].
Ellipsoidal, moderately convex, not gaping; beaks
small, elevated; radial ribs distinct, laterally weak
ened and less widely spaced than medially. Inner
margin crenulated. Rec., Japan.---FIG. E36,1.
*G. utinomii; RVext., X5 (Habe, 1958).

Lactemiles IREDALE, 1931 [11] [*Scintilla strangei
DESHAYES, 1856; OD]. Medium-sized, elliptical,
thin, with shining surface ornamented only by
faint striae. Tubercular short crossed cardinals:
3a, I, 3b, forming T; 2a, 2b, making inverted V,

FIG. E36. Galeommatidae (p. N535-N536).

Shell internal, transversely, rather narrowly semi
ovate, thin, translucent; umbo slightly in front of
middle; prodissoconch prominent, subcircular.
Concentric grooves only; tiny granules at both ends
corrugating lateral surfaces and crenulating mar
gins. Hinge line straight, very slightly thickened,
edentulous; no adductors. Rec., S.Afr.

Cymatioa BERRY, 1964 [13] [pro Crenimargo
BERRY, 1963 (non COSSMANN, 1902)] [*Creni
margo electilis BERRY, 1963; OD]. Shell re
sembling Solecardia in outline but surface micro
scopically punctate, with several low, ripple-like
radial ribs making ventral margin gently crenate;
adductor scars high, pallial line interrupted or
dotlike, showing through shell; hinge in RV with
small pointed cardinal tooth and long posterior
lateral, ligament socket large; hinge of LV with
thin anterior laterals, 2 small cardinals and
pustular Pl!. Rec., W. C. Am.-Red Sea.---FIG.
E36,6. *C. electilis (BERRY); 6a,b, RV and LV
hinges, X8 (Berry, 1964); 6c, C. sp., Red Sea; LV
int., X3.3 (Chavan, n).

?Cyamionema MELVILL & STANDEN, 1914 [24]
[*Cyamiun (C.) decoratum; M]. Papyraceous,
quadrangular, upper and ven tral margins sub
parallel; anterior side short and rounded, posterior
end obliquely truncated. Lirate on ventral region.
Two minute conical right teeth, one more promi
nent left, and no separated laterals. Ligament ex
ternal, elongate. Rec., S.Atl. (Falkland Is.).--
FIG. E35,1. *C. decoratum; la, RV ext.; 1b,c,
LV and RV int., all X2.8 (Melvill & Standen,
1914). [?Sportellid.]

Ephippooonta TATE, 1889 [*Scintilla? lunata TATE,
1887; SD MITCHELL, 1890]. Semielliptical, lat
erally angular, most extended not far from straight
hinge margin, ventrally rounded. Externally
striated, papillose or reticulated. Ligament bounded
on each side by obtuse tooth with bifid crown and
long laterals. Rec., Australia.
E. (Ephippodonta) [6]. Almost semielliptical in

outline, with symmetric sides. Hinge margin only
slightly shorter than oblique diameter. Radial
papillae only developed toward external margin.
Inner margin plain. Rec., Australia.---FIG. E35,
2. *E. (E.) lunata (TATE); RV ext., X2.4 (Tate,
1889) .

E. (Ephippodontina) KURODA, 1945 [8] [*E. (E.)
murakamii; OD]. Irregularly semielliptical hinge
margin straight, noticeably shorter than angular
diameter. Surface finely reticulated, hinge almost
edentulous, with well-marked thickened laterals
only. Rec., Japan.---FIG. E36,4. *E. (E.) mura
kamii; LV int., X3.1 (Kuroda, 1945).

E. (Ephippooontoana) HABE, 1951 [7] [*E. mac
dougalli TATE, 1889; OD]. Almost semicircular,
hinge margin diametral. Radial papillae on whole
surface, radial riblets indenting ventral margin
deeply. Rec., Australia.---FIG. E35,9. *E. (E.)

3b
Scinti Ilona

Cymatioa

~
6b

20 Scintilla

Q <;) 0 0

6c
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prolonged by somewhat short lateral, parallel to
margin. Oblique nymph and resilial socket. Rec.,
Australia-Pac.--FIG. E35,13. *L. strangei (DES
HAYES), Pac.; 13a,b, LV and RV int., X2.8
(Chavan, n). [Beaks prosogyrous.)

Leiochasmea DALL, BARTSCH & REHDER, 1938
[*Solecardia (Scintilla) chascax PILSBRY, 1921 ;
OD). Small, elliptical, thin, smooth or with coarse
growths. Beaks pointed. Hinge line straight. Two
marginal thickenings separated by resilium in
trigonal depression and by external support of
ligament. Rec., Hawaii.
L. (Leiochasmea) [19). Ventrally gaping. Rec.,
Hawaii.--FIG. E35,15. *L. (L.) chascax
(PILSBRY); 15a,b, RV into and LV hinge, X5.1
(Dall, Bartsch, & Rehder, 1938).

L. (Achasmea) [19] DALL, BARTSCH & REHDER,
1938 [*Solecardia (Scintilla) thaanumi PILSBRY,
1921; OD). Without ventral gape. Rec., Hawaii
?Japan.

Levanderia STURANY, 1905 [10) [*L. erythraensis;
M). Narrowly transverse, hinge margin straight,
almost diametral; angular at lateral ends, almost
straight and somewhat concave ventrally. Ex
ternally sculptured with zigzag striae. No teeth
developed. Rec., Red Sea.--FIG. E35,6. *L. ery
thraensis; 6a,b, both valves int., ext., X 1.6
(Sturany, 1925).

Libratula PEASE, 1865 [5) [*L. plana; M). Smooth,
semilunar, flat, with straight serrate cardinal mar
gin and median ligament. Not gaping. Rec., Pac.

?Passya DESHAYES, 1858 [21) [*P. eugenii; OD).
Subquadrangular, flat, very irregular in outline
and inequilateral. Beaks small, pointed, anterior
side angular, very short; posterior side sloping
down, its end strongly acuminate and somewhat
rostrate. Ventral margin very convex in middle.
Hinge margin thickened in long sinuate curved
lamellae. Ligament external. U.Eoc., Eu.(France).
--FIG. E35,14. *P. eugenii; 14a,b, LV into and
RV hinge, X4.8 (258).

Phlyctaenachlamys POPHAM, 1939 [22) [*P. lysio
squillina; OD). Very inequilateral, rounded in
front, medioposteriorly much acuminated, angular.
Regularly sculptured. Hinge with tuberculiform
cardinals and elongate lateral. Rec., Australia.-
FIG. E36,5. *P. lysiosquillina; 5a, RV ext., X9;
5b,c, LV and RV hinges, X16.5 (Popham, 1928
29).

Scintilla DESHAYES, 1856 [12) [*5. philippinensis;
SO STOLlCZKA, 1871). Largely subelliptical, some
what straightened on hinge margin. Surface granu
lar, nacreous. Sinuous faint anterior and posterior
laterals. Two ill-defined unequal cardinals on
right valve and one, more or less obscure, on
left. ?Eoc., W.Eu.; Rec., Pac.-lnd.O.--FIG. E36,
2. *5. philippinensis, Penang; 2a,b, LV int. and
RV hinge, enl. (Chavan, n).

Scintillona FINLAY, 1927 [17) [*Spaniorinus ze-

landicus ODHNER, 1924] [=?Varotoga IREDALE,
1931 (subj.) (type, Solecardia cryptozoica HED
LEY, 1917)]. Transversely ovate, rounded at both
ends. Right tubercular prominent small cardinal,
left, slightly prominent, oblique one, prolonged
into obscure lamella (fitting in socket of opposite
valve). Resilium followed by marked nymph.
L.Mio.-Rec., Australia-N.Z.--FIG. E36,3. *5.
zelandica (ODHNER), N.Z.; 3a,b, LV hinge and
RV int., X4.6 (Chavan, n).

?Scintillorbis DALL, 1899 [15) [*Scintilla crispata
P. FISCHER, 1873; 00). Orbicular, inequilateral,
compressed, very thin. Radial and concentric
sculpture. External obsolete ligament and stouter
resilium. Small tooth on each valve. Rec., Atl.

Spaniorinus DALL, 1899 (1900) [16) [*Solecardia
(5.) cossmanni DALL, 1900; OD). Transversely
subovate, compressed; beaks median; anterior side
gradually narrowing, posterior side remaining
broad and somewhat truncated. Subvertical tooth
in RV, in front of oblique resilium, with traces
of shorter teeth on each side; oblique tooth on
LV, no distinct laterals on enlarged mar
gins. Eoc.-Plio., W.Eu.-N.Am.--FIG. E35,12.
*5. cossmanni (DALL) , USA(Va.); 12a,b, LV
hinge and RV int., X3.6 (Dall, 1900).

Thyreopsis A. ADAMS, 1868 [9) [*T. coralliophila;
M). Trigonal, angular dorsally and at extremities,
slightly inequilatera!. Valves widely gaping. Hinge
apparently edentulous. Rec., Ind.O.(Mauritius).
--FIG. E35,3. *T. coralliophila; 3a,b, LV ext.,
dorsal, X 1.2 (H. Adams, 1868).

Tryphomyax OLSSON, 1961 (27) [*T.lepidoformis;
OD). Small, thin, flat, subovate, somewhat en
larged posteriorly and with more or less pronounced
ventral notch. Sculpture of low radial riblets, can
cellated by minute concentrics. RV cardinal knob
like; LV with 2 cardinals, anterior one larger. In
ternal ligament, in small resilifer. Rec., Panama.

?Turquetia VELAIN, 1877 [23] [*T. fragilis VELAIN,
1876 (1877); M) [=Turquetia VELAIN, 1876
(nom. nud.)). Convex, very inequilateral, trans
versely ovate, rounded and enlarged anteriorly,
shortened, obliquely truncated and folded pos
teriorly. Beaks orthogyrous. Hinge margin thick
ened on anterior elongation, then showing small
tubercular tooth separated by 2 sockets. Ligament
external. Rec., S.At!. (St.Paul Is.).--FIG. E35,1O.
*T.fragilis; lOa,b,RV ext.,int., en!. (Chavan, n).
[ ?Sportellid.]

?Uncidens COEN, 1934 (3a) [*U. arupinensis; 00).
Small, thin, slightly convex, equivalve, subequilat
eral, subelliptical, with slight posterior truncation;
no lunule or escutcheon. Sculpture of coarse con
centric ribs and faint radial lines. RV hinge with
anterior lateral, strong median cardinal with
rounded median deep concavity and oblique pos
terior cardinal; semiinternal ligament. LV with 2
rounded, anterior and median cardinal processes,
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Ie

lb

la

Chlamydoconcha
~.,...-",.....-

located in concavities in front of and in RV tooth;
and posterior oblique cardinal. Inner margin
smooth. Rec., Adriatic.

Vasconiella DALL, 1899 ["Vasconia jeUreysiana P.
FISCHER, 1873; aDJ [pro Vasconia FISCHER, 1875,
partim J. Irregularly rounded, ventrally lobated
by deep concave sinuosity. Sculpture of unequal
lamellar growths. Small conical tooth under sub
median beak, followed by resilium and ligamentary
attachment. Rec., Atl.-Medit.-N.Z.
V. (Vasconiella) [25J. Slightly oblique, with

rather strong rounded tooth. Rec., Atl.-Medit.-
FIG. E35,7. "V. (V.) jeUreysiana (FISCHER),
Cape Breton Is.; 7a,b, RV ext., int., X3.2
(Fischer, 1875).

V. (Divariscintilla) POWELL, 1932 [26J ["D.
maoria; aDJ. Strongly oblique; with smaller,
angular tooth. Rec., N.Z.

GENERA DUBIA
1c

Autonoe LEACH, 1852 (non RAFINESQUE, 1815)
(nom. nud.).

Bilobaria PELSENEER, 1911. Shell undescribed.
Type lost.

Hyalokellia HABE, 1960 ["H. polita; aDJ. De
scribed as bean-shaped, posteriorly produced; hinge
narrow, with RV small cardinal and long posterior
lateral, LV very weak anterior cardinal and pos
terior lateral. Unfigured. ?Erycinid. Rec., Japan.

Soyokellia HABE, 1958 ["S. compressa; aDJ. Un
figured. Said to be oblong and inequilateral,
rounded at both ends, hinge with single anterior
and 2 posterior teeth on right valve, resilium nar
row. ?Erycinid. Rec., Japan.

Superfamily
CHLAMYDOCONCHACEA

Dall, 1884
[nom. trans!' KEEN, herein (ex Chlamydoconchidae DALL,

1884) J [Materials for this superfamily prepared by MYRA
KEEN]

Shells internal, without pallial or adductor
scars or hinge teeth; enclosed in two sacs
within the mantle, umbones loosely joined
by an abortive ligament; prodissoconchs
prominent, persistent, at dorsal ends of
valves; animal sluglike, ovoid, covered by
tough, papillose mantle, foot protruding an
teriorly through orifice, a second orifice
posteriorly for anal opening. Rec.

FIG. E37. Chlamydoconchidae (p. N537).

E37,1. "C. orcutti, USA (Calif.); la, animal, valve
visible dorsally through transparent mantle, X 1.5;
lb-e, shell, showing RV ext., LV int., LV ext.,
RV int., all XIO (la, Williams, 1949; lb-e, Los
Angeles County Museum specimens, Keen, n).

Superfamily CYAMIACEA Philippi,
1845

[nom. eransl. THIELE, 1934 (er Cyamiidae PHILIPPI, 1845)]
[Materials for this superfamily prepared by ANDRE CHAVAN]

Shell equivalve, commonly somewhat
thickened, mostly with resilium adjacent to

nymph, slightly hollowing hinge plate; up
per hinge elements distinct, elongate and
hooked at their termination above inferior
ones; laterals distinct, Al (or 1) and All (or
2) present. Marine; foot with abyssal
gland; two posterior apertures in mantle.
Jur.-Rec.

The alphabetically arranged generic descriptions
in each family-group division of the Cyamiacea are
accompanied by numbers inclosed by square
brackets. Such numbers indicate position in the
sequence of generic taxa given with the respective
families or subfamilies for the purpose of recording
CHAVAN'S arrangement, designed to reflect "natural
relationships" of these taxa as inferred by him.

Family CHLAMYDOCONCHIDAE
DaH,1899

Characters of superfamily. Rec.

Chlamydoconcha DALL, 1884 ["c. orctltti; aDJ.
Characters of superfamily. Rec., N.Am.--FIG.

Family CYAMIIDAE Philippi, 1845
[=Perrierinidae MARWICK, 1927]

Shell small, more or less angular, with
broad hinge plate scarcely or not at all hol
lowed by oblique well-defined resilium;
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FIG. E38. Cyamiidae (p. N538-N539).

cardinals narrowly elongate, diverging, some
(commonly 2b) bilobate; laterals remote,
some with taxodont tendency. Mio.-Rec.

Arrangement of generic taxa by CHAvAN.--1.
Cyamium.--2. Cyamiomactra.--3. Reloncavia.
--4. Cyamiocardium.--5. Perrierina.--6. Le
grandina.--7. Ptychocardia.--8. Dicranodesma.
--9. Lutetina.
Cyamium PHILIPPI, 1845 [I] [*C. antarcticum;

M]. Transversely elongate, inequilateral, rounded
in front, somewhat obliquely extended and faintly
truncated backward. Left hinge with remnants of
All, 2a, bifid 2b, and obsolete 4b; right with
remnants of 3a, 1, 3b; posterior laterals remote,
more or less indistinct. Rec., S.Am.-Antarctica.-
FIG. E38,5. *C. antarcticum, S.Am.(Patag.); 5a,b,
LV hinge, RV int., X5 (Chavan, n).

Cyamiocardium SOOT-RYEN, 1951 [4] [*Cyamium
denticulatum SMITH, 1907; M]. Rounded, with
inflated beaks, radiating sculpture. Hinge as in
Cyamiomactra but without elongate well-devel
oped laterals and with broader 3a, shorter 2a, and
3b obscurely bifid. Denticulated inner margin.
Rec., Antarctica-Chile- ?N. Z.-?Australia. -- FIG.
E39,1. *C. denticulatum (SMITH); la, LV int.,
X20; 1b,c, RV and LV hinges, XIO (858).

Cyamiomactra BERNARD, 1897 [2] [*C. proble
matica; M] [=Heteromactra LAMY, 1906 (type,
Mactra (H.) laminifera)]. Subtrigonal, short,
slightly inequilateral; angular in front, enlarged
and somewhat obliquely sloping backward; sur
face smooth. Hinge with 2 well-developed long
parallel anterior laterals in each valve, coalescent
3a, 1, 3b, curved All, largely bifid 2, 4b, and faint
remote posterior lateral; very oblique narrow
resilium. ?Pleist., Rec., ?Australia- ?N.Z.-Antarctica.
--FIG. E38,7. *C. problematica, Stewart Is.; 7a,b,
RV int., LV hinge, XI0 (Chavan, n).

Dicranodesma DALL, 1899 (1900) [8] [*Mysella
calvertensis GLENN in DALL, 1900]. Transversely
and very obliquely trigonal, inequilateral, shortly
rounded in front, acuminate backward; beaks
prosogyrous. Hinge moderately stout, RV with
anterior lateral and trigonal I having remnants of
3 around its top, LV with oblique inverted V
(2-All), all in front of oblique resilium, mod·
erately broad, long posterior lateral. Mio., N.Am.
(Md.).--FIG. E38,3. *D. calvertensis (GLENN);
3a,b, RV hinge, LV int., X4 (Chavan, n).

Legrandina TATE & MAY, 1901 [6] [*L. bernardi;
OD]. Largely ovate, somewhat inequilateral, an
teriorly attenuated, posteriorly enlarged; radially
ribbed. Hinge with I, 3a-b, All in prolongation
of 2, scarcely bifid, 4b and several oblique, sub
parallel, taxodont-like laterals, RV with only 2
right anterior but 4 posterior ones, LV with 1 to 3
laterals; crenulated margin; resilium in spoonlike
pit. Rec., S.Pac.(Tasmania).--FIG. E38,2. *L.
bernardi; 2a,b, LV hinge, RV int., X20 (Chavan,
n).

Lutetina VELAIN, 1876 (1877) [9] [*L. antarctica;
OD]. Largely subovate, relatively thick, anterior
side shorter and narrower than broadened posterior;
ventral margin convex, shining surface with faint
concentric ribs; beaks small. Hinge with narrow
oblique cardinals and lamellar anterior lateral;
A1ll-3a obsolete, 1 on inferior margin of plate,
3b, A/V, All, 2a, 2b well separated, oblique
resilium and each valve with strong posterior lat
eral. Rec., Atl.(St.Paulls.).--FIG. E38,6; E39,2.
*L. antarctica; E38,6a,b, RV hinge, LV int., en!.
(Chavan, after Yelain, 1876); E39,2a,b, LV and
RV hinges, X32 (Bernard).

Perrierina BERNARD, 1897 [5] [*P. taxodonta; M].
Transversely ovate, very inequilateral, anterior side
much shorter than posterior. Hinge with 1, 3a-b,
curved All, 2a coalescent with 2b, 4b present, and
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Family TURTONIIDAE Clark, 1855

Small, prosogyrous, very inequilateral;
with rather narrow hinge plate bearing
tubercular cardinals and both anterior and
posterior laterals; ligament external. Four
mantle folds and no outer demibranchs.
Mio.-Rec.

several oblique, subparallel, taxodont-like laterals;
oblique narrow resilium. Plio.-Rec., N.Z.-Antarc
tica.--FIG. E38,4. "P. taxodonta, Rec., Stewart
Is.; 4a,b, LV and RV hinges, XI0 (Chavan, n).

Ptychocardia THIELE, 1912 [7] ["Po vanhotJeni;
OD]. Oblong-angular, convex, with 3 radial folds
which undulate margin, also concentric ribbing;
prominent prosogyrous beaks. Hinge with lamel
lar curved AlII, and tubercular AIV, AI-1 and
AIl-2, each one in inverted V; rounded deep
resilium. Rec., Antarctica.--FIG. E38,1. "P. van
hoetJeni; 1a-c, RV and LV hinges, LV ext., much
en!. (Chavan, n).

Reloncavia SOOT-RYEN, nom. subst. herein [3]
[pro Kingiella SOOT-RYEN, 1957 (non SEGUY,
1937)] ["Kingiella chilenica SOOT-RYEN, 1957;
OD]. Ovate, radial sculpture distinct, ventral
margin crenate. Outer ligament conspicuous and
resilium in oblique groove. Two RV cardinals,
3b grooved; central triangular, not bilobate, 2
and 4a, 4b. Elongate laterals. Rec., S.Am.(Chile).
--FIG. E39,3. "K. chilenica; 3a, LV ext., XO.7;
3b,c, RV and LV hinges, X24 (Soot-Ryen, 1959).

[=Basterotidae WOODRING, 1925]

Small to medium-sized, shell commonly
thickened, more or less rounded in outline;
hinge plate broad, scarcely or not at all hol
lowed by internal part of ligament, which is
principally marginal, lying on nymph; cardi
nals differently developed, 1 trigonal and
strong, obliterating 3, tooth 2 oblique, 4b

Family SPORTELLIDAE Dall, 1899

Turtonia ALDER, 1848 ["Venus minutus FABRICIUS,
1780; aD]. Anteriorly short, convex, posteriorly
acuminate; LV hinge with subhorizontal All
adjacent to feebly bifid tubercular 2, laminar
AIV and minute 4b above and behind it; RV with
AI and AIII prolonged by 1 and AIII-3a by tuber
cular 3b, hinge plate hollowed backward, posterior
laterals very distant and minute. Mio.-Rec., N.Eu.
Green!.-Alaska-Japan.--FIG. E40,3. "T. minuta
(FABRICIUS), Rec., North Sea; 3a,b, RV hinge, LV
int., X 10 (Chavan, n).
[This genus has been placed in the Veneracea by K.
OCKELMA~N (Ophelia I, no. 1, p. 121-145, 1964) but, apart
of several anatomical differences, its hinge is not cyrenoid
(with hollowed plate, 4b minute, A/V developed, and
tubercular cardinals).j

Cyamiaeardium

Relaneavia

FIG. E39. Cyamiidae (p. N538-N539).

~~
Ie

3e
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Cerullia.--5. Hindsiella.--6. Angusticardo.-
7. Isoconcha.--8. Benthoquetia.--9. Lasaeina.
--10. Grundensia.--11. Anisodonta.--12.
Fulerella.--13. Basterotia.--14. Basterotella.
--15. Ensitellops.--16. Hitia.

Sportella DESHAYES, 1858 [1] ["Psammotea dubia
DESHAYES, 1824; aD]. Largely elliptical, almost
equilateral, more or less flattened and thickened,
smooth. Hinge with laminar narrow curved AlII
3a-3b, latter posteriorly adjacent to strong tri
hedral I,. laminar All at inferior angle of trigonal
oblique 2a, 2b at its top and 4b at right angle,
both minute; long callous nymph. Paleoc.-Plio.,
Eu.-N.Am.
S. (Sportella). Only slightly inequilateral; hinge

plate almost unhallowed, with short anterior lat
erals. Paleoc.-Mio.--FIG. E40,2. "S. (S.) dubia
(DESHAYES), M.Eoc.(Lutet.), France; 2a,b, LV
hinge, RV int., X2 (Chavan, n).

S. (Fabella) CONRAD, 1863 [2] ["Amphidesma
constricta CONRAD, 1841; M]. Inequilateral; hinge
plate hollowed, broad, stout, with long sub
parallel anterior laterals (AIII, AI, All). Mio.
Plio., ?Rec., N.Am.-SW.Eu.-Medit.

Angusticardo COSSMANN, 1887 [6] ["Poromya ro
tundata DESHAYES, 1857; SD COSSMANN, 1913].
Short ovate, with distinct 3a and 2b, trigonal 1,
moderately strong posterior 4b, long anterior lat
erals, short nymph; no ventral sinuosity. Eoc., W.
Eu.--FIG. E40,5. "A. rotundata (DESHAYES),
M.Eoc.(Lutet.), France; 5a,b, LV hinge, RV int.,
X6 (Chavan, n).

Anisodonta DESHAYES, 1858 [11] ["A. complana
tum; M]. Subquadrangular, narrowly transverse,
anterior side short, attenuated, posterior area long,
broad, and vertically truncated; with mediopos
terior external carina. Hinge with irregular an
terior laterals, partly fused to anterior cardinals,
trigonal broad 1, oblique 2, other ones obsolete,
posterior laterals long; with very narrow resilium
and short flat broad nymph. Paleoc.-Rec., cosmop.
--FIG. E41,3. "A. complanatum, Paleoc., France;
3a,b, LV int., RV hinge, X3.7 (Chavan, n).

Basterotia C. MAYER in HORNES, 1859 ["B. cor
buloides HORNES; M] [=Eucharis RECLUZ, 1850
(non LATREILLE, 1804) (type, Corbula quadrata
HINDS, 1843; aD)]. Strongly convex, somewhat
angular, short, subtrapezoidal, very inequilateral,
with very prominent beaks; ventral margin con
vex, slightly concave in middle. Hinge with one
projecting cardinal on each valve, 2 hooklike, 1
trigonal; 3a oblique, faint; with short nymph and
enlarged posterior margin. Mio.-Rec., cosmop.
B. (Basterotia) [13]. Dorsally angular. Mio.-Rec.,
cosmop.--FIG. E40,1. "B. (B.) corbuloides
HORNES, Helvet., Aus.; 1a,b, RV hinge, LV int.,
en!. (Chavan, n).

B. (Basterotella) OLSSON & HARBISON, 1953 [14]
["P1eurodesma floridana DALL, 1903; OD].
Scarcely angular, irregularly striated; RV coarsely

2b

4b

Vokesella

Hitio

Turtonio

Arrangement of generic taxa by CHAVAN.--l.
Sportella.--2. Fabella.--3. Vokesella.--4.

FIG. E40. Turtonidae (3),. Sportellidae (1-2,4-9)
(p. N539-N54l).

obsolete in some, laterals incomplete. Jur.
Rec.

8b Hindsiello

5b
Angusticordo

3b

1b Bosterotio
8
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Veneroida-Cyamiacea N541

granular. Hinge with distinct resilium beneath
nymph. Mio.-Rec., Eu.-Am.--FIG. E41,4. *B.
(B.) floridana (DALL), Plio., USA(Fla.); RV
hinge, X3.3 (Chavan, n).

Cerullia CHAVAN, 1953 [4] [pro Scintillula CERULLI
IRELLI, 1909 (non JOUSSEAUME, 1888)] [*Sole
cardia (Scintillula) intermedia CERULLI-IRELLI,
1909; SD CHAVAN, 1953]. Subovate to subellipti
cal, acuminate forward, slightly truncated back
ward, somewhat inequilateral. Hinge with long
marginal Alll, strong oblique curved 1 and 2,
others more or less obsolete, moderately short
resilium and nymph; faint left posterior lateral.
Paleoc.-Plio., ?Rec., Eu.-?N.Am.--FIG. E41,6.
*C. intermedia (CERULLI-IRELLI), U.Plio., Italy;
RV int., enl. from X7 orig. (Chavan, n).

Ensitellops OLSSON & HARBISON, 1953 [15] [*Am
phidesma protexta CONRAD, 1841; OD]. Solenoid,
much elongated posteriorly, externally somewhat
pustular. Strong curved All, 2 and 1 trigonal,
elongated posterior lateral. Mio.-Rec., Am.-
FIG. E41,2. *E. protexta (CONRAD), Mio., USA
(Va.); 2a,b, LV and RV hinges, X4 (Chavan, n).

Fulcrella COSSMANN, 1886 [12] [*Poromya para
doxa DESHAYES, 1857; OD]. Broadly ovate-trans
verse, slightly inequilateral. Very long regular
anterior laterals, fused to anterior cardinals; well
marked narrow posterior right cardinal and resilial
hollow under maginal ligament; remote faint
posteriors. Eoc.-Rec., Eu.-N.Am.-Pac.--FIG. E40,
6. *F. paradoxa (DESHAYES) , L.Eoc., France; 6a,b,
RV hinge, LV int., X5.3 (Chavan, n).

Grundensia
la

5

Anisodonta

Benthoquetia

FIG. E41. Sportellidae (p. N540-N541).

Grundensia KAUTSKY, 1939 [10] [*G. adametzi;
OD]. Subquadrangular, inequilateral, with broad
flat hinge, narrowed in its middle, no detached
anteriors, AIl-2a bifid, 2b short, 3a, 1, small,
obsolete 3b, all small and narrow; long posterior
laterals; broad resilium and marginal ligament.
Mio.(Helvet'), Austria.--FIG. E41,1. *G. adam
etzi; 1a,b, LV int., RV hinge, enl. (Chavan, n).

Hindsiella STOLICZKA, 1871 [5] [pro Hindsia D,ES
HAYES, 1858 (non H. & A. ADAMS, 1853)]
[*Modiola arcuata LAMARCK, 1807; OD]. Mod
erately small, inequilateral, transversely elongated,
arcuate in middle and rounded at lateral ends.
Hinge with long Alll and All grooves, rounded
tuberculiform 1, curved 2,. nymph relatively elon
gate. Paleoc.-U.Eoc.--FIG. E40,8. *H. arcuata
(LAMARCK), M.Eoc. (Lutet.), France; 8a,b, RV
hinge, LV int., X4 (Chavan, n).

Hitia DALL, BARTSCH & REHDER, 1938 [16] [*H.
ovalis; OD]. Transversely elliptical, inflated,
smooth. Knoblike cardinals; with 1, 2a and 2b
and 3a and 3b in an inverted V, latter in pro
longation of Alll, above top of 1,. marginal All
and broad ligament, resilium and nymph; remote
faint marginal left lateral. Rec., Hawaii.--FIG.
E40,4. *H. ovalis; 4a,b, RV hinge, LV int., X6
(Chavan, n).

?Isoconcha DAUTZENBERG & FISCHER in PELSENEER,
1911 [*1. sibogai; SD PRASHAD, 1932]. Trans
versely elliptical, almost subequilateral, concentric
ally striated, inflated, small. Hinge with one de
veloped cardinal on each valve and corresponding
socket, under beak; ligament external, no distinct
resilium. Rec., Australasia.
I. (Isoconcha) [7]. Regularly elliptical, sinuated

in middle, subequilateral (755). Rec., Australasia.
I. (Benthoquetia) IREDALE, 1930 [8] [*Turquetia

integra HEDLEY, 1907; OD] [=Austroturquetia
COTTON, 1930]. Irregularly elliptical, somewhat
inequilateral. Rec., N.Z.-Australia.--FIG. E41,
5. *l. (B.) integra (HEDLEY); RV int., en!.
(Chavan, n). [May be an erycinid with faintly
marked laterals.]

Lasaeina CasSMANN, 1910 [1912] [9] [" Lasaea
saucatsensis COSSMANN, 1896; OD]. Ovately
rounded, rather broad, smooth. Hinge with 2 car
dinals on each valve; 3a faint, 3b strong, AIl-2,
4b. Faint anterior and posterior lateral; narrow
resilium, moderately long nymph. Mio., Eu.-
FIG. E40,9. *L. saucatensis (COSSMANN), Burdigal.,
France; 9a,b, LV hinge, RV int., X7.4 (Chavan,
n).

Vokesella CHAVAN, 1952 [3] [*V. inopinata; OD].
Subelliptical, thin, slightly inequilateral, with dis
tinct right anterior Al-1-3b trigonal, oblique, right
angled AIl-2, a faint 4b; small oblique resilium
and prominent long nymph. fur., Eu.(W.France).
--FIG. E40,7. *v. inopinata; 7a,b, RV int., LV
int., X4.7 (Chavan, n).
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FIG. E42. Neoleptonidae (p. N542-N543).

Family NEOLEPTONIDAE Thiele,
1934

Shell minute, rounded, with more or less
broad hinge plate, arched under internal
ligament. Hinge without completely de
veloped cardinals or with one, but with
long laminar anterior and posterior arched,
commonly hooked laterals on both sides.
Plio.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Neolepton.--2. Neodavisia.--3. Notolepton.
--4. Pachykellya.--5. Puyseguria.--6. Cal
vitium.--7. Jousseaumiella.--8. Epilepton.-
9. Arculus.

Neolepton DI MONTEROSATO, 1875 [I] [*Lepton
sulcatulum JEFFREYS, 1859; SD CROSSE, 1884].
Suborbicular, somewhat truncated backward, al
most equilateral. RV hinge with well-developed
duplicate right anterior and successive posterior
laterals, LV hinge with 2-All angular, AIV mar
ginal, also Pll. Plio.-Rec., Eu.--FIG. E42,5. *N.
sulcatulum (JEFFREYS), Rec., Medit.; 2a,b, RV
hinge, LV int., enl. (Chavan, n).

Arculus DI MONTEROSATO, 1909 [9] [*Lepton sykesi
CHASTER, 1895; M]. Oval, subrhomboidal, rather
convex, inequilateral, concentrically striated. Each

50
Neolepton Neodovisio

valve with extremely minute erect cardinal and
anterior and posterior laterals. Rec., G.Brit.(Guern
sey).--FIG. E42,4. *A. sykesi (CHASTER); 4a,b,
RV int., LV ext., X 18 (905a).

Calvitium LASERON, 1953 [6] [*C. glabra; aD].
Minute, thin, inequilateral, smooth, with large
dome-shaped prodissoconch. Internal ligament;
LV with small rounded anteriorly placed cardinal
with large fold of hinge, bearing hardly a tooth
behind it and prominent lateral, RV with 2 promi
nent laterals. Rec., Australia.--FIG. E43,3. *C.
glabrum, New S.Wales; 3a, RV ext., enl.; 3b,c,
LV and RV hinges, X12 (531).

Epilepton DALL, 1899 [8] [*Lepton clarkiae CLARK,
1852; M]. Broadly ovate, pellucid, inequilateral;
anterior side twice length of posterior. Hinge with
well-marked laterals, duplicate on RV and single
distinct oblique tooth in front of resilium. Rec.,
Eu.(N.Sea-Medit.).--FIG. E43,2. *E. clarkiae
(CLARK), Eng.; RV int., much enl. (Chavan, n).

Jousseaumiella BOURNE, 1907 [7] [pro Jousseaumia
BOURNE, 1906 (non SACCO, 1894)] [*Jousseaumia
heterocyathi BOURNE, 1906; SD CHAVAN, herein].
Trigonal, inequilateral, concentrically ribbed. Hinge
with duplicate laterals and single vertical slighdy
inequilateral cardinal on RV, 2 narrow cardinals
and marginal successive laterals on LV. Rec., India
(Andaman I.).--FIG. E43,1. *J. heterocyathi
(BOURNE); 1a,b, LV and RV hinges, much en!.
(76).

Neodavisia CHAVAN, nom. subst., herein [2] [pro
Davisia COOPER & PRESTON, 1910 (non DEL GUER
CIO, 1909; nee BARNES & MACDUNNOUGH, 1913)]
[*Davisia cobbi COOPER & PRESTON; M]. Rounded,
somewhat angular in front, slightly inequilatera!.
Hinge with strong laterals, duplicate on RV, sub
parallel, Al and All continued by short 3a and 2;
resilium small, scarcely oblique, submedian. Rec.,
SW.Atl.(Falkland Is.).--FIG. E42,6. *N. cobbi
(COOPER & PRESTON); 6a,b, LV hinge, RV int.,
much enl. (Chavan, n).

Notolepton FINLAY, 1927 [3] [*Kellia antipoda
FILHOL, 1880; aD]. Trigonal.rounded, scarcely
inequilateral, concentrically striated, with dupli
cate successive anterior and posterior laterals, AI
short. ?Mio., Rec., Australasia-S.Ad.--FIG. E42,3.
*N. antipodum (FILHOL); 3a,b, LV and RV hinges,
much enl. (Chavan, n).

Pachykellya BERNARD, 1897 [4] [*P. edwardsi; M].
Somewhat obliquely oblong, thick, with prominent
beaks and broad hinge, central resilium on both
sides of which 2 laterals on each valve are hooked,
curved or bifid at their termination. Pleist.-Rec.,
N.Z.(Stewart Is.) .--FIG. E42,2. *P. edwardsi
BERNARD; 4a,b, RV hinge, LV int., X33 (Chavan,
n).

Puyseguria POWELL, 1927 [5] [*P. cuneata; 00].
Very oblique and inequilateral, ovately rounded,
anteriorly produced, posteriorly shortened; beaks
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~~Jousseoumiella

~2

~
3c Calvitium

FIG. E43. Neoleptonidae (p. N542).

opisthogyrous. Hinge with long anterior laterals
and 2 cardinals (2 bifid) of which anterior one is
in prolongation of lateral, short posterior laterals.
Plio.-Ree., N.Z.--FIG. E42,1. P. wanganuiea
(POWELL), V.Plio.; 1a,b, LV hinge, RV int., X27
(Chavan, n).

Superfamily CARDITACEA
Fleming, 1820

[nom. transl. MENKE, 1830 (ex Carditidae FLEMING, 1820)]
[Materials for this superfamily prepared by ANDRE CHAVAN]

Shell trigonal to cordiform, trapezoidal,
or mytiliform, with radial external sculp
ture predominating at least locally over con
centric and with internal layer of straight
radial riblets, which invariably crenulate
margin if relatively strong; with more or
less marked medioposterior rib or angula
tion; lunule small, commonly depressed;
escutcheon somewhat ill-defined; beaks pro
sogyrate, tending to be rounded. Hinge of
curved lucinoid type with two unequal
teeth (2, 4b) in LV, 3b oblique; 5b very
thin, if present; PI and A/V lacking, other
laterals tuberculiform or remote, producing
in some shells hinge of cyrenoid aspect; liga
ment internal or external, latter type in
serted on well-marked nymph; shell inte
gripalliate; pedal scars distinct. Animal bys
siferous, with open mantle lacking com
munication between branchial aperture and
pedal slitlike outlet; gills large, unequal,
united posteriorly. [Marine.) ?Ord., Dev.
Rec.

The alphabetically arranged generic descriptions
in each family-group division of the Carditacea are
accompanied by numbers inclosed by square brackets.

Such numbers indicate position in the sequence of
generic taxa given with the respective families or
subfamilies for the purpose of recording CHAVAN'S
arrangement, designed to reflect "natural relation
ships" of these taxa as inferred by him.

Family PERMOPHORIDAE
van de Poe1, 1959 (1895)

[pro Pleurophoridae DALL, 1895 (Code, 1961, Art. 40)]
[=Kalenteridae MARWICK, 1953; Redoniidae BABIN, 1966]

Medium-sized to large, trapezoidal to
modioliform, very inequilateral; radial ribs
tending to be obsolete on anterior part of
surface, internal margin smooth; with mar
ginal ligament and long nymph. Cardinals
partly obsolete, tuberculiform, or much
elongated; 5b and anterior laterals lacking
in most, posterior laterals remote, that of LV
strongest; anterior and pedal scars on thick
ened buttress. ?Ord., ?Dev., L.Carb.-U.Cret.

Subfamily PERMOPHORINAE van de Pod,
1959 (1895)

[nom. transl. CHAVAN, herein (ex Permophoridae VAN DE
POEL, 1959) (=Pleurophoridae DALL, 1895) I

Anterior margin more or less rounded,
posterior truncate, with medioposterior
angulation and generally several posterior
ribs. Hinge with moderately elongate 3b,
trigonal 2, narrow 4b appressed in some
shells to inferior edge of nymph. ?Ord.,
?Dev., L.Carb.-L.Jur.

Arrangement of generic taxa by CHAVAN.--!.
Permophorus.--2. Curionia.--3. Pseudoper
mophorus.--4. Celtoides.--5. Triaphorus.-
6. Kalentera.--7. Redonia.--8. Netsehajewia.
--9. Rimrnyjimina.--l0. Pleurophorella.

Perrnophorus CHAVAN, 1954 [1] [pro Pleurophorus
KING, 1844 (non MULSANT, 1842)] ["Area costata
BROWN, 1841; M]. Subrectangular, solid, with
low beaks near anterior end; sculpture rugose con
centric, with several posterior radial riblets; lunule
and escutcheon well developed. LV hinge with
broadly tuberculiform 2, weak, but distinct, 4b and
2 broad, distant, oblique, posterior laterals; RV
hinge with 3a as rounded obsolescent tubercle,
3b oblique, strong, sharply defined and posterior
lateral submarginal; deep reniform anterior scar
in front of rnyophoric buttress and shallow pedal
scar just below 2. L.Carb.-Perrn., cosmop.--FIG.
E44,1. P. albequus (BEEDE), L.Perm., USA (Tex.) ;
1a,b, RV int., LV int., X2, X3 (665).--FIG.
E45,3. "P. eostatus (BROWN), Perm. (Upper Mag
nesian Ls.), Souter Point, Durham, Eng.; 3a,
latex cast into RV, X3.3 (Logan, 1964, fig. 8);
showing two cardinal teeth; 3b, latex cast LV,
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X3.3 (Logan, 1964, fig. 9), showing two cardinal
teeth (Newell, n).'

1 The type specimens of P. costalus are lost and there
has betn uncertainty about the charaC[eristics and limits of

the genus Permophorus (Logan, 1964, 548). Unpublished
studies by NEWELL suggest that more than one species of
Permophortls may occur in the British faunas and that the
genus is highly variable in American faunas. Fig. E45,30,
above (613.62, Hancock Mus., Newcastle upon Tyoe) is here
designated as neorype. [NEWELL]

40
Redonia

~_ 2
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PIV
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FIG. £44. Permophoridae (Permophorinae) (p. N543-N547).
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Pseudopermophorus Permophorus

FIG. E45. Permophoridae (Permophorinae) (p. N543-N545).

Celtoides NEWELL, 1957 [4] ["C. unioniformis;
00]. Transversely elongate, large, thick-shelled,
inequilateral, surface unornamented; lunule small,
escutcheon broad. Hinge with broad 3b, stronger
than 2 and bearing radial furrow, both trigonal,
4b obsolete, PII long; with myophoric buttress of
moderate size. Perm., N.Am.--FIG. E44,6. "C.
unioniformis, USA(Wyo.); 6a,b, RV int., LV int.,
Xl (669).

Curionia ROSSI RONCHETTI, 1965 [2] ["Myoconcha
curionii HAUER, 1857; 00]. Subovate, very in
equilateral, with rounded beaks; lunule broadly
developed, covering anterior side of cardinal 2;
ornament of concentric striae. Hinge with trigonal
oblique 2 and 3b, very oblique narrow 4b, dis
tant posterior laterals, that of RV quite marginal.
Ovate anterior scar on buttress, broad posterior
scar superficial. Trias. ( Carn.-Rhaet.), Eu.(Italy
Switz.-Ger.).--FIG. E45,2. "C. curionii (HAUER),
Carn., Italy; 2a,b, RV int., LV int., X2 (Rossi
Ronchetti & Allesinaz, 1965).

Kalentera MARWICK, 1953 [6] ["K. mackayi; 00].
Transversely suboval, large, beaks near front end;
sculpture concentric, posterior radial lines vanish
ing. Hinge with short conical 2, deeply oblique 3b,

curved 4b, and remote, very strong, broad pos
terior laterals; anterior adductor on buttress ex
tending backward to hinge, beneath which is very
deep pedal scar bounded above by toothlike ridge
resembling branch of 3b on RV. L./ur., N.Z.-
FIG. E46,4. "K. mackayi; 4a,b, RV int., LV int.,
Xl (599).

Netschajewia YAKOVLEV, 1925 [8] ["Mytilus pa/lasi
DE VERNEUlL, 1845 (=Pleurophorus modioli
formis KING, 1844); 00]. Medium-sized, trape
zoidal, relatively narrow, convex, front end angu
lar, produced, rear end acuminate; sculpture of
irregular growth lines; lunule and escutcheon lack
ing. Hinge with obscure 3b and quite remote
posterior laterals, stronger on LV. Perm., Eu.
GreenI.--FIG. E44,3. "N. modioliformis (KING),
USSR; 3a,b, LV int., RV int., X2 (669).

?Pleurodapis CLARKE, 1913 ["P. multicincta; 00].
Elongate ovate, beaks subanterior, umbones low;
hinge line straight, ligament external; dentition
unknown; surface with strong rounded ridge from
beaks to anterior margin, ending in marginal
notch; 4 or 5 divergent radial ridges of varying
strength from beaks to posterior margin, delimiting
shallow indentations of shell margin. Dev., S.Am.
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Pseudomyoconcha
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FIG. E46. Permophoridae (Permophorinae) (4); (Myoconchinae) (1-3,5) (p. N545, N547-N548).

(Ponta Grossa & Santa Cruz, Brazil).--FIG. E44,
7. *P. multieineta, Ponta Grossa, Brazil; Xl
(138). [LARoCQUE]

?Pleurophorella GIRTY, 1904 [10] [*P. papillosa;
aD]. Externally like Permophorus but somewhat
less inequilateral, thin, ornamented only by minute
papillae and weak concentric lines; lunule and
escutcheon sharply defined. Interior unknown. U.
Penn., N.Am.(Tex.).

Pseudopermophorus CIRIACKS, 1963 [3] [*P. an
nettae; aD] [?=Protrete GIRTY, 1908 (type, P.
texana; aD)]. Shell heavy, slightly inequivalve,
RV more convex than LV, subquadrate, tapering
slightly posteriorly; ventral margin gently indented
medially at the termination of a broad medial
sulcus; posterior and anterior margins broadly
rounded; escutcheon deep, elongate, more promi
nent on the RV; lunule deeply invaginated as an
ovoid cavity (brood pouch?) immediately above
the anterior adductor; shell surface ornamented
with coarse, rounded concentric fila, devoid of
radial ornamentation; dentition 3b, (5b), (PIII)/2,
4b, Pll with 5b barely distinguishable from the
ligament nymph. Perm.(Park City), USA(Mont.)
Japan.--FIc. E45,1. *P. annettae; la,b, LV int.,
RV int., X2; Ie, LV int., Xl (132). [NEWELL]

?Redonia ROUAULT, 1851 [7] [*R. deshayesiana;
SD P. FISCHER, 1886]. Subelliptical, with promi
nent beaks relatively far forward. Hinge with
arcuate subhorizontal 2, subelliptical 3b, very
long curved and transversely striated, 4b and 5b
parallel to margin; posterior laterals fused to
gether, anterior adductor on broad buttress.
[Doubtfully belongs in Modiomorphidae.] Ord.,
Eu.(France).--FIG. E44,4. *R. deshayesiana,
Brittany; 4a,b, LV int., RV int., Xl; 4e,d, LV and
RV hinges, en!. (Chavan, n).

Rimmyjimina CHRONIC, 1952 [7] [*R. arcula;
aD]. Small, trapezoidal, relatively broad, convex,
front more or less rounded, rear truncate; sculp
ture of irregular growth lines; lunule small, oval,
well defined; narrow escutcheon bearing fine liga
ment groove. Hinge with narrow 3b, posterior
LV lateral long and broad. Perm., N.Am.-Eu.
(Aus.).--FIG. E44,2. *R. arcula, USA(Ariz.);
2a,b, RV int., LV int., X5; 2c,d, RV and LV
hinges, X3.5 (669).

Triaphorus MARWICK, 1953 [3] [*Pleurophorus
zelandieus TRECHMANN, 1918; aD]. Transversely
oval, prosogyrous beaks almost terminal; irregu
lar concentric sculpture, radial ridges only on
posterior surface; lunule deep, escutcheon well de-
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FIG. E47. Permophoridae (Myoconchinae) (p.
N547).

LV; no lateral teeth; anterior adductor scar deep,
on shell wall below hinge plate. L.lur.(U.Pliensb.),
Afr.(Morocco).--FIG. E47,1. ·D. gentili; 1a,b,
LV ext., LV into (broken post. region restored),
XO.4 (Dubar, 1948). [Cox]

?Modiella HALL, 1883, p. 4 [·Pterinea pygmaea
CONRAD, 1842; M]. Similar externally to Myo
concha SOWERBY (1824), Modiolina MULLER
(1851), and Netschajewia YAKOVLEV (1925);
hinge details unknown. M.Dev., USA(N.Y.).
[NEWELL]

?Pleurophorina LIKHAREV, 1925 [6] [·Pleurophorus
simplex LIKHAREV, 1925 (=Modiola simplex KEY
SERLING, 1846); M]. Externally like Permophorus
but reported to lack cardinal 2. Perm., USSR.

Pseudomyoconcha ROSSI RONCHETTI, 1966 (1967)
[4] [·Myoconcha lombardica HAUER, 1857; aD].

\
\
\
\
\
I
\
I
I
I
I
I
I
I
I

I
I,
\
\
\,

[nom. transl. CHAVAN, herein (ex Myoconchidae NEWELL,

1957) I

Acuminate anteriorly, regularly enlarged
posteriorly, mytili- to modioliform, angu
lated posterodorsally, surface with many
fine radial threads, at least toward rear.
Hinge with elongate 3b, extremely narrow,
linear 2 and 4b, rather faint, 4b fused with
lower edge of nymph. ?MDev., Perm.-V.
Cret.

Arrangement of generic taxa by CHAVAN.--l.
Myoconcha.--2. Modiolina.--3. Daharina.-
4. Pseudomyoconcha.--5. Stutchburia.-- 6.
Pleurophorina. [Insert above, 4a. ?Pseudosanguino
lites.]

Myoconcha J. DE C. SOWERBY, 1824 [·M. crassa;
M]. Modioliform, with long, narrow submarginal
angula tion bordered by furrow, surface with very
fine numerous riblets. Cardinals 2 and 4b thin,
3b stronger, PH well developed, behind long
nymph; myophoric buttress broad. ?Perm., L.lur.
(Lias.)-U.Cret.( Senon.), cosmop.
M. (Myoconcha) [I] [=?Labayophorus LIKHAREV,

1939 (type, L. magnus; M]. Large, with ter
minal beaks, ribs vanishing toward anterior side.
Cardinals nearly straight, those of LV very thin,
low, 3b generally trigonal; myophoric buttress
low, moderate in extent. ?Perm., L.lur.(Lias.)
U.Cret.( Senon.), cosmop.--FIG. E46,2. ·M.
(M.) crassa, M.Jur.(Bajoc.), France; 2a-c, RV
ext., hinge, LV hinge, X I (Chavan, n).

M. (Modiolina) J. MULLER, 1851 [2] [·M. bos
queti (=Lithodomus discrepans MULLER, 1847);
aD]. Small, beaks not quite terminal, whole
surface with fine radial and concentric riblets.
Cardinals thin, 2 sinuate, 3b somewhat curved;
nymph relatively narrow; myophoric buttress
broad. U.Cret.( Senon.), Eu.--FIG. E46,1. ·M.
(M.) discrepans (MULLER), Campan., Neth.;
1a,b, RV and LV hinges, X I (Chavan, n).

Daharina DUBAR, 1948, p. 170 [3] [·Myoconcha
(Daharina) gentili; M]. Large, gibbose, thick
shelled, oval, obliquely elongated, smooth, with
anterior, terminal beaks; posterodorsal region
rather flattened, winglike; anteroventral margins
with byssal gape; umbonal angle occupied in each
valve by broad, thick hinge plate, posterior part
of which bears in RV broad, elongate cardinal
tooth, received in socket adjacent to nymph in

fined. Hinge with very weak oblique 3a, strong
oblique 2 and 3b, long, weak 4b welded to long
nymph; strong posterior laterals remote; anterior
adductor on buttress below anterior cardinals,
shallow pedal scar on their lower side. U.Trias.,
N.Z.--FIG. E44,5. ·T. zelandicus (TRECHMANN),
Otamitan; 5a-c, RV ext., LV ext., RV hinge, XI
(599).

Subfamily MYOCONCHINAE Newell, 1957
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FIG. E48. Carditidae (Carditinae) (p. N548).

Very inequilateral, modioliform, more or less
sinuate ventrally, strongly convex dorsally. Ter
minal curved beaks. External concentric irregular
growths and radial lines. Broad anterior buttress.
LV with 2, Pll, no developed 4b; RV with 3b,
well marked PIll. M.Trias.-U.Trias., Eu.(Italy
Ger.-Hung.)-Japan.-~FIG.E46,5. *P. lombardica
(HAUER), V.Trias., Italy; 5a,b, LV, RV int., Xl
(Rossi Ronchetti & Allasinaz, 1966).

?Pseudosanguinolites PATTE, 1929 (4a) [*P. dou
villei; M]. Transversely much elongated and
curved, anterior side angular, posterior side more
or less rounded; shell thick, with almost terminal,
anterior beaks. Trapezoidal striated area above
hinge plate, which in RV bears long posterior
cardinal parallel to upper margin; external long
narrow ligament; anterior part of hinge unknown,
but elliptical anterior scar and ogival posterior one
can be seen. Dev., IndoChina.

?Stahlia E. FISCHER, 1915, p. 219 [*5. persica; M].
Rectangular, elongate, not oblique; umbones ter
minal; evenly and rather strongly inflated; orna
ment of radial ribs, most prominent on dorsal
part of shell, and concentric folds; anterior ad
ductor scar moderately large, below beak; denti
tion unknown; said to gape posteriorly, but ap
pearance of gape possibly due to imperfect preser
vation of type. [Possibly synonym of Myoconcha.]
L.Jur.(Toarc'), SW.Asia(Iran). [Cox]

Stutchburia ETHERIDGE, JR .. 1900 [5] [*Orthonota?
costata MORRIS, 1845; OD]. Large, transversely
subquadrate, ornamented posteriorly by coarse
ribs; lunule and escutcheon developed. Cardinals
2 and 3b obsolescent, likewise laterals PI and PIll
but Pll well marked. Perm., cosmop.--FIG. E46,
3. *5. costata (MORRIS), Artinsk., Australia; RV
ext., Xl (669).

Family CARDITIDAE Fleming, 1828
[nom. correct. COSSMANN, 1914 (pro Carditadae FLEMING,

1828J

Small to large, trapezoidal or rounded,
with strong radial ribs and shell margin in
variably crenulated internally; ligament ex
ternal. Hinge with faint 3a and thin 5b, an
terior laterals tuberculiform; anterior scars
set on platform. Dev.-Rec.

Subfamily CARDITINAE Fleming, 1828
[nom. transl. CHAVAN, herein (ex Carditidae FLEMING, 1828)1

Mytiliform, with long 3b and obsolete
laterals. Paleoc.-Rec.

Arrangement of generic taxa by CHAVAN.--1.
Cardita.--2. Jesonia.--3. Beguina.
Cardita BRUGUIERE, 1792 [*Chama calyculata

LINNE, 1758; SD GRAY, 1847].' Transversely in
equilateral, trapezoidal or modioliform, with
nodulose radial ribs. Hinge with obliquely trigonal
divergent cardinals in LV and faint anterior lat
erals. Paleoc.-Rec., cosmop.
C. (Cardita) [1] [=Arcinella OKEN, 1815 (re

jected by ICZN, 1956, Opinion 417, as non·
binominal) (non SCHUMACHER, 1817) (obj.);
Mytilicardita ANTON, 1839 (obj.)]. Relatively
small, short; lunule not depressed. Cardinal 3b
elongated backward-inward. Paleoc.-Rec., Eu.
Afr.-Asia-Australia.--FIG. E48,1. *C. (C.)
calyculata (LINNE), Rec., Medit.; la-c, RV ext.,
RV int., LV hinge, Xl (7; Chavan, n).

C. (Jesonia) GRAY, 1847 [2] [*Perna jeson ADAN
SON, 1757, p. 217 (invalid, pre-Linnaean) (=Car
dita senegalensis REEVE, 1843); aD] [=Mytili
cm"des DE BLAINVILLE, 1824 (vernacular); Jesonia
GRAY, 1840 (nom. nud.); Mytilocardia AGASSIZ,
1847 (obj.); Mytilicardia TRYON, 1872 (obj.)].
Medium-sized, notably elongated, with common
ly squamose ribs. Cardinal 3b scaleniform, pro
longed only backward, AI lacking but posterior
laterals moderately distinct; lunule sunken.
Oligo.-Rec., cosmop.

Beguina RODING, 1798 [3] [*B. nephritica
(=Chama phrenetica BORN, 1780, =*C. semi
orbiculata LINNE, 1758); M] [=Azarella GRAY,
1854]. Broad modioliform, compressed, with fine
intersecting growth lines and disparate radial rib
lets; beaks stretched out to cover anterior part of
hinge. Posterior cardinals much elongated, lat
erals wanting. Rec., Afr.-Asia-Polynesia.--FIG.
E48,2. *B. semiorbiculata (LINNE), Ind.a.; 2a,b,
RV ext., int., XO.8 (124b).

Subfamily CARDITAMERINAE Chavan,
new subfamily

More or less trigonal or transversely trape
zoidal, with strong radial ribs. Cardinal 3a

1 According to International Code (Art. 69,a,iii), type
species is Cardita voriegata BRUGud:RE, 1792; ~D ~LEMING,

1818. In opinion of CHAVAN, FLEMING'S deSIgnation was
not explicit and therefore not to be recognized.-Ed.
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present,3b V-shaped, laterals fairly well de
veloped. U.Trias.(Carn.)-Rec.

c ...

1b"'" .". ,..... iJ· .....

Carditamera

FIG. E49. Carditidae (Carditamerinae) (p. N549
N551).

Arrangement of generic taxa by CHAVAN.--l.
Carditamera.--2. Lazariella.--3. Glans.--4.
Centrocardita.--5. Goossensia.--6. Carditella.
--7. Carditellona.--8. Cyclocardia.--9. Sca
laricardia.--lO. Plionema.--ll. Vimentum.-
12. Vetericardiella.--13. Miodontiscus.--14.
Tutcheria.--15. Choniocardia.--16. Carditellop
sis.--17. Arcturellina.--18. lzumicardia.-
19. Pleuromeris.--20. Cossmannella.--21. Car
diocardita.--22. Bathycardita. [Insert above, lla.
Fenestricardita; 20a. Cretocardia.]

Carditamera CONRAD, 1838 [*Cypricardia arata
CONRAD, 1832; OD]. Transversely subrectangular
to trapezoidal, solid, somewhat compressed, with
subparallel dorsal and ventral margins; sculpture
of flabellate ribs, posterior ones unequal; lunule
oblique. Cardinal teeth strong, laterals (except
AlII, AIV, and in some shells PIV) well defined.
U.Eoc.-Rec., W.Eu.-Afr.-N.Am.
C. (Carditamera) [1] [=Lazaria GRAY, 1854

(type, Cardita radiata SOWERBY, 1833; SD DALL,
1903) ]. Elongate, posterior margin rounded or
with slight straight truncation; ribs rugose. Hinge
with faint PIV. U.Eoc.-Rec., N.Am.-W.Eu.-?E.
Afr.--FIG. E49,6a,b. *C. (C.) arata arata
(CONRAD), Mio., USA(N.Car.); 6a,b, RV ext.,
LV int., XI (Conrad, 1839).--FIG. E49,6c. C.
(C.) arata verdevilla GARDNER, Mio., USA(N.
Car.); RV int., XO.8 (Gardner, 1943). [=Bysso
mera OLSSON, 1961 (type, Cardita affinis SOWER
BY, 1832; OD).]

C. (Lazariella) SACCO, 1899 [2] [*Cardita sub
alpina MICHELOTTI, 1839; OD]. Shorter than
C. (Carditamera), with concave anal truncation,
more widely spaced ribs which are subquadrate
and strong. Cardinals 3a and 3b scaleniform, lat
erals AI and PIlI obsolete. L.Mio.(Aquitan.)
Rec., SW.Eu.-W.Afr.--FIG. E49,1. C. (L.)
hippopaea (BASTEROT), Aquitan., S.France; 1a-c,
RV ext., int., LV int., XI (165).

Arcturellina CHAVAN, 1951 [17] [nom. subst. pro
Arcturella CHAVAN, 1941 (non SARS, 1897)]
[*Venericardia asperula DESHAYES, 1825; OD].
Small to medium-sized, inequilateral, trapezoidal
to rounded, moderately convex; with regularly
striate or squamose radial ribs; beaks small,
rounded; lunule relatively convex and long,
bounded forward by oblique furrow. Hinge with
very thin 3a, almost obsolete, and trigonal to sub
rectangular 3b with subvertical anterior face and
backward extension; All linear, PlI and PIlI faint;
shell margin deeply indented internally by ends
of ribs. Paleoc.-Rec., Eu.-Afr.-S.Am.-Australia.-
FIG. E49,3. *A. asperula (DESHAYES), M.Eoc.
(Lutet.), France(Paris basin); 3a, LV ext., XI
(Deshayes, 1837); 3b,c, LV and RV hinges, ca.
X 1.8 (101).

Cardite1la E. A. SMITH, 1881 [*C. pallida; SD
DALL, 1903]. Small, with flabellate ribs crossed
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by concentric growth lines; lunule elongate; liga
ment small, external, adjacent to restricted resilium
just behind beak and slightly narrowing tops of
3b and 4b. Each valve with 2 unequal cardinals

'9
6 Choniocardio

FIG. E50. Carditidae (Carditamerinae) (p. N550
N55l).

and 2 remote, well-defined laterals. Plio.-Rec., S.
Am. - Australia - E. Asia (Japan - Formosa)-S. At!'
(Tristan da Cunha).
C. (CarditeIla) [6]. Slightly inequilateral, mostly

trigonal, with broad, close-spaced ribs. Cardinal
3a fused to lunular margin. Rec., S.Am.-Japan.
--FIG. E49,5. "C. (C.) pallida, S.Am. (Port
Rosario); 5a-c, LV ext., int., RV int., ca. X4
(Smith, 1881).

C. (Carditellona) lREDALE, 1936 [7] ["C. angasi
E. A. SMITH, 1885; OD]. Very inequilateral,
obliquely rounded, with well-spaced squamose
ribs. Hinge with 3a more distinct and AI shorter
than in C. (Carditella). Plio.-Rec., Australia-W.
Pac.O.--FIG. E49,2. "C. (C.) angasi SMITH,
Australia (Port Jackson); RV ext., much en!.
( 852).

Cardiocardita ANTON, 1839 ["Chama ajar ADANSON,
1757 (invalid, pre-Linnaean) (=Cardita ajar
BRUGUIERE, 1792); SD HERRMANNSEN, 1846]. In
equilateral, subtrapezoidal, rounded in front, ob
liquely truncate at rear; with strong nodular or
echinate ribs; beaks low. Hinge with trihedral
cardinals, 3a very small, 3b straight, sharp-sided,
at mid-hinge; anterior laterals minute, almost ob
solete. M.Eoc.-Rec., SW.Eu.-Afr.-Pac.O.-Austral
asia.
C. (Cardiocardita) [21] [=Cardiocardites DE

BLAINVILLE, 1825 (vernacular); Agaria GRAY,
1840 (obj.); Azaria TRYON, 1872 (nom. null.);
Divergidens EAMES, 1957 (type, Cardita triparti
costata NEWTON, 1922; OD)]. Anteriorly angu
lar, ribs commonly well spaced and sharply de
fined; lunule slightly depressed. M.Eoc.-Rec., SW.
Eu.-Afr.-Pac.O.-N.Z.--FIG. E50,4. "C. (C.)
ajar (BRUGUIERE), Rec., W.Afr.(Senegal); 4a,b,
RV ext., int., XI (7).

C. (Bathycardita) IREDALE, 1925 [22] ["Cardita
raouli ANGAS, 1872; OD]. More rounded than
C. (Cardiocardita) and with less sharply de
limited, spinose ribs; lunule deep. Rec., Australia.
--FIG. E50,5. "C. (B.) raouli (ANGAS), Tas
mania; 5a,b, RV ext., int., XI (431).

Choniocardia COSSMANN, 1904 ["Venericardia (C.)
oppenheimi; OD]. Relatively small, depressed,
with reticulate or striate ribs; lunule broad, well
defined, flat and somewhat depressed. Hinge with
nearly symmetrical LV cardinals, 3b straight tri
gonal, 3a oblique; anterior and posterior laterals
present. L.Eoc.-Rec., Eu.-Australia-E.Asia(Japan).
C. (Choniocardia) [15]. Rounded trigonal to sub-

trapezoidal, truncate posteriorly; with finely reticu
late ribs; lunule oblique, sunken. L.Eoc.-U.Eoc.,
W.Eu.--FIG. E50,6. "C. (C.) oppenheimi
(COSSMANN), M.Eoc.(Lutet.), W.France; RV int.,
X3 (Chavan, n).

C. (Carditellopsis) IREDALE, 1936 [16] ["Cardi
tella elegantula TATE & MAY, 1901; OD]. Round
ed trigonal, solid, slightly inequilateral, tending
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to be slightly oblong with front side produced
and no definite anterior lamellae; with broad,
flattened ribs crossed by concentric striae; lunule
not depressed. M.Eoe.-Ree., W.Eu.-W.Pac.O.
Australia.--FIG. E49,4. "'C. (C.) degantula
(TATE & MAY), Rec., Australia; 4a,b, RV ext.,
LV int., much enl. (Tate & May, 1901).

Cossmannella MAYER-EYMAR, 1896 [20] ["'''Cardita
(C.) aegyptiaea FRAAS" of MAYER-EYMAR, 1896
(=Cardium aegyptiaeum MAYER, 1896, non FRAAS,
1867; =Cardita fajumensis OPPENHEIM, 1903);
OD] [=AmekiglanJ EAMES, 1957 (type, Cardita
eostaenodulosis NEWTON, 1922; OD)]. Trans
versely trigonal, subrounded in front, acuminate in
rear; with flat ribs separated by narrow inter
spaces. Hinge with 3b nearly isosceles triangular,
2 and 4b subsymmetrical, anterior RV laterals
obsolete. All and remote posterior lamellae well
marked. Paleoe.-L.Mio., Afr.-Asia(India).--FIG.
E50,3. C. eostaenodulosis NEWTON, M.Eoc., W.Afr.
(Nigeria); 3a-e, RV ext., int., LV int., X2 (99).

Cretocardia CONRAD, 1877 (20a) ["'Cardita jaquinoti
STOLlCZKA, 1871 (=?Cardium jaquinoti D'ORBIG
NY, 1847) (=Cardita orbicularis FORBES, 1846,
non SOWERBY, 1825); OD]. Subquadrangular, in
flated, very inequilateral, with tripartite somewhat
tubercular ribs separated by deep trough. Diverging
thick 3a and 3b, 2 small, tubercular and median,
4b very long, rather thin, curved; minute tuber
culiform laterals. U.Cret., India.

Cyclocardia CONRAD, 1867 ["'Cardita borealis CON
RAD, 1831; SD STOLICZKA, 1871]. Subtrigonal or
short trapezoidal to cordiform, thickened or some
what compressed, ventral margin well rounded;
regular radial ribs may be closely spaced, crossed by
numerous equidistant growth lines; beaks very
small, tending to be erect. Hinge with very faint
All and PIlI, other laterals virtually obsolete;
cardinals strong, 3b straight in front, 2 straight,
equilateral. U.Cret.( Cenoman.)-Rec., cosmop.
C. (Cyclocardia) [8] [=Areturus HUMPHREY in

GRAY, 1839 (non BERTHOLD in LATREILLE, 1827;
nee CURTIS, 1830) (obj.); Bendeglans EAMES,
1957 (type, Cardita eostaeirregularis NEWTON,
1922; OD)]. Juvenile-stage ribs narrow, rounded,
equally perlate, later becoming flattened and
broadened, crossed by close-spaced growth lines;
lunule large, smooth, slightly convex. M.Eoe.
Rec., cosmop.--FIG. E50,Ia. "'C. (C.) borealis
(CONRAD), Rec., USA(Mass.); LV ext., XO.8
(Gould, 1841).--FIG. E50,Ib,e. C. (C.) gram/
lata (SAY), Mio., USA(Md.); Ib,e, LV and RV
hinges, enl. (101). [=Strophoeardia OLSSON,
1961 (type, Venerieardia megastropha GRAY,
1825; OD).]

C. (Plionema) CONRAD, 1872 [10] ["'Astarte gue
rangeri O'ORBIGNY, 1843; M]. Small, fine radial
ribs very numerous; lacking distinct lunule. Hinge
with 2 and 4b almost equally strong and oblique,

2b short; laterals wanting. U.Cret.( Cenoman.),
Eu.--FIG. E50,2. "'C. (P.) guerangeri (O'ORBIG
NY),W.France; 2a,b, LV ext., int., enl. (695).

C. (Scalarieardita) SACCO, 1899 [9] ["'Miodon
(S.) sealaris (=Venerieardia sealaris J. 01;: C.
SOWERBY, 1825); OD]. Ribs everywhere closely
spaced, in young stage flat and regularly incised
by furrows which may be slightly oblique; lunule
elongate, flat, iII-defined. Hinge with remote,
faint anterior laterals and longer, linear posterior
laterals; 3b trigonal-rectangular, 2 vertical, 4b
oblique. Oligo.-Neog., Eu.(Aus.).

C, (Vimentum) IREDALE, 1925 [11] ["'Cardita
dileeta E. A. SMITH, 1885; OD]. Transversely
ovate, numerous rounded regular ribs crossed by
very close-spaced concentric riblets; lunule cordi
form, relatively elongate. Cardinal 3b conical.
Plio. - Ree., Eu. (W. France) - Australia.--FIG.
E49,7. "'C. (V.) dileeta (SMITH), Rec., Australia
(BassStr.); 7a,b, LV lat., dorsal, enl. (852).

Fenestricardita CASEY, 1961 [l1aJ ["'Venus ?fene
strata FORBES, 1845; OD]. Transversely trapezoidal,
posteriorly elongated. Regularly reticulated by nar
row concentric and squamose radial ribs. Hinge
with marginal 3a, high trigonal 3b, oblique 5b, nar
row subvertical 2 and strong sharp, oblique 4b;
marginal All, long well-marked PIll; depressed
ligament. L.Cret.-M.Cret., W.Eu.

Glans MEGERLE, 1811 ["'Chama trapezia LINNE,
1767; SD HERRMANNSEN, 1846] . Quadrangular
trapeziform, convex, inequilateral, with nodulose
or squamose ribs; lunule with convex margin.
Hinge as in Carditamera but AIll and PlI faint
and PIll less developed. Shell with well-marked
medioposterior dorsal angulation. Paleoe.-Ree., Eu.
Asia-N.Afr.-E.Afr.-Australia-C.Am.
G. (Glans) [3]. Truncate posteriorly, with nodu

lose or granular rounded ribs, posterior ones un
equal in some species. Lateral teeth well devel
oped. Paleoe.-Ree., Eu.-Asia-N.Afr.-E.Afr.-C.Am.
--FIG. E51,5. "'G. (G.) trapezia (LINNE), Rec.,
Medit.; 5a-e, RV ext., RV and LV hinges, X3
(89a,I01).

G. (Centrocardita) SACCO, 1899 [4] ["'G.?aculeata
(="'Chama aeuleata POLl, 1795); OD]. Posterior
margin rounded, with equal squamose or echinate
ribs. Hinge with almost obsolete small laterals.
U.Eoe.-Ree., Eu.-E.Afr.-Australia.--FIG. E51,I.
G. (C.) aequieostata (COSSMANN), U.Eoc., France
(Paris basin); Ia,b, RV ext., int., Xl (160).

Goossensia COSSMANN, 1885 [5] ["'G. plieatuloides
(=Cardita irregularis DESHAYES, 1860); M]. Rela
tively small, subtrapeziform, sinuate, very inequi
lateral, with concentric growth lines intersecting
radial ribs which commonly are squamose; lunule
depressed. Cardinals and laterals present, 3b
trigonal; shell margin internally irregularly denti
culate. Paleoe.-Eoe., W.Eu.--FIG. E51,7. "'G.
irregularis (DESHAYES), M.Eoc. (Lutet.), France
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FIG. E51. Carditidae (Carditamerinae) (p. N551
N553).

(Paris basin); 7a,b, RV ext., int., X3 (259);
7c, LV int., X2.5 (160).

L '-ucardia IcHIKAWA in ICHIKAWA & MAEDA, 1963,
p. 119 [18] ["/. parva IcHIKAWA & MAEDA, 1963;
OD]. Moderately small, roundly subquadrate, with
prominent prosogyrous beaks; surface with strong,
regular, approximate radial ribs. Ventral hinge
margin straight, hinge with short, trigonal 3b.
lamellar 3a and 5b, All horizontal, long and
straight, reaching lower anterior angle of trigonal
2b, Al horizontal, then ascending obliquely be
neath lunular margin, 4b present; posterior lat
erals tuberculiform. U.Cret.(U.senon.), Japan.-
FIG. E52,I. "I. parva IcHIKAWA & MAEDA, Campan.;
la,b, LV int., RV int., Xl.5 (426).

Miodontiscus DALL, 1903 [13] [nom. subst. pro
Miodon CARPENTER, 1863 (non DUMERIL, 1859;
nec SANDBERGER, 1870)] ["Miodon prolongatus
CARPENTER, 1863; OD]. Small, obliquely oblong,
with strongly prosogyrate beaks and long, iIl
defined lunule; sculpture of broad radial ribs
crossed by concentric furrows. Cardinals oblique,
scalariform, 2 short and subparallel to 4b, which
is much elongated, like 3b; anterior laterals ob
solete, posteriors very faint. Plio.-Rec., W.N.Am.
Japan.--FIG. E51,2. "M. prolongatus (CARPEN
TER), Rec., USA(Calif.); 2a-c, LV ext., int., RV
hinge, X4 (Keen, 1939).

Pleuromeris CONRAD, 1867 [19] ["P. decemcostata
(="Venericardia tridentata SAY, 1826, decem
costata CONRAD, 1867; non Cardita tridentata
REEVE, 1843); OD] [=?Cycloglans GORODISKI &
FRENEIX, 1959 (1960) (type, Glans (C.) schencki
FRENElX ex GORODISKI & FRENEIX, MS; OD)].
Rounded trigonal, small, solid, relatively inflated,
with erect beaks; radial ribs granular to squamose,
large, tending to square transverse profile; lunule
elongate, depressed or slightly convex. Hinge with
long, partly undetached 3a, trigonal 3b, and short,
stout 2 and 4b; anterior laterals narrow but well
defined AIV lacking, PIl, PIll, PIV present. ?Eoc.,
Mio.-Rec., N.Am.-Australia-?C.Afr.--FIG. E51,3.
"P. tridentata decemcostata CONRAD, Mio., USA
(N.Car.); 3a-c, LV ext., RV int., LV int., X2.2
(Gardner, 1943).

Tutcheria Cox, 1946 [14] ["Cardium submulti
costatum D'ORBIGNY, 1850 (pro C. multicostatum
PHILLIPS, 1829, non BROCCHI, 1814; OD]. Quad
rate to rounded, small, with large, depressed lunule
and false escutcheon. Hinge strong, with trigonal,
short, entire 3b, 2, and 4b; strong tuberculose lat
erals. U.Trias.( Carn.)-L.Jur.(Aalen.) , Eu.-S.Am.
N.Z.--FIG. E51,4. T. cingulata (GOLDFUSS) , L.
Jur.(Lias.), Eng.; 4a-c, LV ext., LV int., RV int.,
X8 (187).

Vetericardiella CHAVAN, new genus, herein [12]
[nom. subst. pro Vetericardia AUCTT. (non CONRAD,
1872)] ["Astarte crenalirata CONRAD, 1860; OD].
Trigonal, slightly inequilateral, with radial ribs
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FIG. E52. Carditidae (Carditamerinae) (p. N552).

Subfamily MIODOMERIDINAE Chavan,
new subfamily

Small, oblong, astartiform shells with im
mature ligament inframarginal. Large hinge
plate with oblique 3b and lacking 3a.
Paleoc.-Rec.
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Pteromeris 4b"···· . i":' • ,J

lunule with convex margin. Hinge with cardinals
and laterals. Paleoc.-U.Eoc., Eu.(France-Belg.).
M. (Miodomeris) [1]. Moderately thickened, ob

lique, with radial lines distinct; ligament mar
ginal. Laterals relatively faint, posterior ones not
very remote. MEoc.-U.Eoc., Eu.(France).--FIG.
E53,l. *M. (M.) cossmanni (CHAVAN), Lutet.,
W.France; la, LV ext., XI0 (96); 1b,c, RV and
LV hinges, enl. (96).

M. (Chavanella) JAWORSKI, 1938 [2] [pro Eomio
don CHAVAN, 1936 (non Cox, 1935)] [*Miodon
semen COSSMANN, 1908; 00]. Thickened, only
slightly oblique, radial ribs faint; ligament infra
marginal. Hinge with subsymmetrical 2 and 4b,
laterals well marked, posterior ones remote.
Paleoc.-U.Eoc., Eu.(Belg.-France).--FIG. E53,
3. *M. (C.) semen (COSSMANN), Paleoc.(Mont.),
Belg.: 3a,b, LV and RV hinges, enl. (97).

Pteromeris CONRAD, 1862 [*Cardita perplana CON
RAD, 1841 (=Astarte radians CONRAD, 1845): 00]
[non Pteromeris CONRAD, 1865]. Somewhat com
pressed, oblong, obliquely rounded: with con
centric and radial ribbing: lunule iII-defined. Hinge
with obsolete posterior laterals. L.Mio.(Aquitan.)
Rec., W.Eu.-N.Am.-N.Z.
P. (Pteromeris) [3]. Radial ribs predominating

over concentric ones laterally and around beaks;
ligament marginal. L.Mio.(Aquitan.)-Rec., W.Eu.-

FIG. E53. Carditidae (Miodomeridinae) (p. N553
N554).
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Arrangement of generic taxa by CHAVAN.--l.
Miodomeris.--2. Chavanella.--3. Pteromeris.
--4. Coripia.

Miodomeris CHAVAN, 1936 [*Eomiodon (M.) coss
manni CHAVAN, 1936; SO CHAVAN, 1938]. Com
pressed, with close-spaced concentric ribs and
radial threads developed mainly at both ends:

regularly cut off by strong, deeply separated con
centric furrows: lunule large, impressed. Elongate
laterals on each side of hinge, 3b short, isosceles
triangular, 2 and 4b equally oblique. U.Cret.
(Senon.), N.Am.--FIG. E51,6a,b. *V. crenalirata
(CONRAD), USA(Tenn.): 6a,b, LV ext., int., X4
(951).--FIG. E51,6c. V. webervillensis (STE
PHENSON), USA (Tex.) ; RV int., X3 (889).
[Vetericardia is a generic name invalidly proposed by
CONRAO (1872, p. 52) as replacement of Vetocardia CONRAD,
1868 (Feb., 1869, p. 246), which is an objective junior
synonym of Pseudocardia CONRAD, 1866 (p. 103) because
published as a substitute name for the latter. A type
species of Pseudocardia was not designated by CONRAD and
STOLICZKA'S (I871 , p. 283) somewhat casual mention of
Venericardia dupiniana (=Cardita dupiniana D'ORBIGNY,

1843) as a form that "can fairly be taken" as the type of
Vetocardia (and hence of Pseudocardia) fails to qualify with
provisions of the Code (1961, art. 67,c) as an explicit sub
sequent designation of a type species. A valid fixation of
the type species of Pseudocardia was first made by CHAVAN

(1952, p. 117) in naming "C. Smidti HORN." (presumed
to be an erroneous citation of Cardium schmidt; HORNES) t

digible as one of the species originally assigned to the
genus by CONRAD. STEPHENSON (1941, p. 175) invalidly
designated Astarte crenalirata CONRAD (1860) as type species
of Vetericardia CONRAD. A new name consequently is
required for the genus based on A. crenalirata; Veter;·
cardiella is chosen.]
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3b Carditomantea

4 5chizocardita

FIG. E54. Carditidae (Palaeocarditinae) (p. N554).

N.Am.-N.Z.--FIG. E53,4. P. (P.) perplana
abbreviata (CONRAD), Mio., USA(N.Car.); 4a,b,
RV ext., int., X3.8; 4c, LV int., X4 (Gardner,
1943).

P. (Coripia) DE GREGORIO, 1885 [4] ["Cardita
(C.) corbis (=Cardita corbis PHILIPPI, 1836,
=C. minuta SCACCHI, 1836); M]. Sculpture uni
formly reticulate; ligament partly internal. Mio.
(Helvet.)-Rec., W.Eu.--FIG. E53,2. "P. (C.)
corbis (PHILIPPI), Rec., Medit.; 2a,b, LV and RV
hinges, enl. (Chavan, n).

Subfamily PALAEOCARDITlNAE Chavan
new subfamily

Posteriorly enlarged to trigoniform, beaks
orthogyrous or opisthogyrous, tending to be

recurved. Hinge with high, pointed 3b. L.
Dev.(Downton.)-L./ur.

Arrangement of generic taxa by CHAVAN.--l.
Palaeocardita.--2. Carditomantea.--3. Schizo
cardita.--4. Pseudopis.

Palaeocardita CONRAD, 1867 [1] ["Cardita austriaca
(="Cardium austriacum HAUER, 1853); OD].
Inequilateral, enlarged posteriorly, with granulose
or tripartite ribs; beaks almost orthogyrous. Hinge
with well-developed cardinals and distant LV pos
terior lateral. Trias., N.Z.-Eu.--FIG. E54,la-d.
P. crenata (MUNSTER), M.Trias.(Ladin.), Aus.
(Tyrol); la,b, LV and dorsal views of both valves,
Xl (Munster, 1841); lc,d, LV int., RV int., enl.
(Laube, I 865).--FIG. E54,le. "P. austriaca
(HAUER), U.Trias.(Rhaet.), Aus.(Tyrol); RV int.,
Xl (Stoppani, 1860-65).

Carditomantea QUENSTEDT, 1929 [2] ["C. spinata;
OD] . Trapezoidal, inequilateral, enlarged and
rounded posteriorly, with medioposterior angula
tion; ribs spinose. Hinge with stout trigonal 3b
and well-marked 2 and 4b; hinge plate enlarged
downward. L.Dev.(Downton.), Arctic O.(Spitz.).
--FIG. E54,3. "C. spinata; 3a, LV ext., XI;
3b, RV hinge, X4 (Quenstedt, 1929).

Pseudopis Cox, 1946 [4] ["P. astonensis; OD].
Relatively small, subquadrate, posterior margin
vertically truncate, exterior sharply bicarinate,
covered by fine radial threads, growth stages de
fined; beaks strongly prosogyrous; lunule small,
deep; escutcheon lacking. Each valve with single
anterior lateral, in LV prolonged by 2, cardinal 4b
oblique, 3b short; PI weak, Pll present. L.Jur.
(Lias.), Eu.(Eng.-France).--FIG. E54,2. P.
deslongchampsi (TATE), M.Lias., Eng.; 2a-c, LV
ext., int., RV int., enl. (187).

Schizocardita KORNER, 1937 [3] ["S. cristata; OD].
Trigoniform, rounded in front, acuminate and
biangulated posteriorly; beaks angular, prominent,
slightly opistlIogyrous. LV with 2 subequal diverg
ing cardinals and single long, remote posterior
lateral; RV with small anterior cardinal oblique,
and trigonal, high, bifid median one, witlI base
acuminate onward; long, curved, marginal lateral.
Trias., S.Am.(Peru).--FIG. E54,4. "S. cristata;
LVint., X2 (482).

Subfamily VENERICARDIINAE Chavan,
new subfamily

Outline subtrapezoidal to rounded tri
gonal, beaks strongly prosogyrous, with
penetrating lunule. Hinge with laminar 3a,
other cardinals curved, laterals approxi
mate, almost obsolete. ?U.Cret.(Senon.),
Paleoc.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Venertcardia.--2. Venericor.--3. Leuroactis.
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FIG. E55. Carditidae (Venericardiinae) (p. N555-N556).

--4. Pacificor.--5. Megacardita.--6. Trapezi
cardita.
Venerieardia LAMARCK, 1801 ["V. imbricata

(=Venus imbricata GMELIN, 1791); SD SCHMIDT,
1818]. Rounded trigonal, inequilateral, thick
shelled, with numerous radial ribs evenly elevated
at young stage but becoming flattened and en
larged in adults. Hinge with compressed 3a and
3b higher than long. ?U.Cret.(Senon.), Paleoc.
Eoc., Eu.-Afr.-N.Am.

V. (Venericardia) [1]. Subquadrangular, trun
cated almost vertically; ribs at juvenile stage
rounded, in adults squarish and squamose; lunule
very small. Cardinals narrow, high, with 2 and
4b subparallel, elongate, All indistinct. ?U.Cret.

(Senon.), Paleoc.-Eoc., Eu.-A&.-N.Am.-N.Z.-
FIG. E55,4. "V. (V.) imbricata (GMELIN); M.Eoc.
(Lutet.), France(Paris basin); 4a,b, LV ext., int.,
XO.8 (Deshayes, 1837).

V. (Leuroactis) STEWART, 1930 [3] ["Veneri
cardia pilsbryi; aD]. Obliquely subtrigonal; im
mature ribs trifid, later becoming rounded and
vanishing rapidly, replaced by numerous growth
lines; beaks erect; lunule subvertical. Hinge with
high, sharp cardinals, anterior lateral wanting.
L.Eoc., N.Am.--FIG. E55,3. "V. (L.) pilsbryi,
USA(Ala.); 3a,b, RV ext., int., XO.5 (892).

V. (Pacificor) VERASTEGUI, 1953 [4] ["V. (P.)
mulleri; aD]. Subtrigonal to rounded; immature
ribs trifid, later becoming simple and rounded,
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FIG. E56. Carditidae (Glyptoactininae) (p. N556
N557).

Cordites
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3b ~
3c ;::::Jr "\

Poroglons

Glyptooctis

Subfamily CARDITESINAE1 Chavan,
new subfamily

Short trapezoidal to rounded, tumid, with
strong, more or less scaly ribs separated by
V-shaped furrows; lunule enveloping, very
convex, with 3a and 3b arched. L.Cret.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Glyptoactis.--2. Claibornicardia.--3. Baluchi
cardia.--4. Ludbrookia.--5. Xenocardita.--6.
Paraglans.--7. Cardites.

Cardites LINK, 1807 [non LAMARCK, 1801 (spelling
error)] [7] ["Chama antiquata LINNE, 1758; M]
[=Cardita MEGERLE, 1811 (non BRUGUIERE,
1792); Actinobolus MORCH, 1853 (non WEST
WOOD, 1842) (obj.)]. Trapezoidal to rounded, with
broad, striate or squamose ribs and short anal
truncature; beaks tumid; lunule very convex, de
pressed, cordiform. Hinge with very faint 3a,
other cardinals well marked; All small, PII minute.
L. Eoc.-Rec., Eu.-Asia-Australia-Pac. O. -- FIG.
E56,1. "C. antiquatus (LINNE), Rec., Medit.; la,
RV ext., Xl; lb,c, RV and LV hinges, Xl.5
(89a, 101).

Glyptoactis STEWART, 1930 ["Venericardia hadra

nodulose to irregularly striated. Paleoc.-Eoc., N.
Am.-?Eu.

V. (Venericor) STEWART, 1930 [2] ["Veneri
cardia planicosta LAMARCK, 1799 (1806); 00].
Obliquely subtrigonal; immature ribs angular and
spaced evenly, in adults flat and low, approxi
mate, and finally vanishing; lunule depressed.
Cardinals stout, 2 subtrigonal, 4b curved and
thinner, 3b oblique; All tuberculiform, quite
distinct, Pll superficial. Paleoc.-Eoc., Eu.-N.Am.
--FIG. E55,2. "V. (V.) planicosta LAMARCK,
M.Eoc.(Lutet.), France(Paris basin); 2a,b, LV
ext., int., X 0.5 (Oeshayes, 1837).

Megacardita SACCO, 1899 [5] ["Venericardia jOt/an
neti BASTEROT, 1825; 00]. Transversely elliptical,
very inequilateral, with rounded ribs becoming
approximated in adult stage; beaks rounded,
prominent. Hinge with weak 3a, very oblique 3b
larger than high, 2 and 4b present; All weak,
other laterals obsolete. ?Eoc., Oligo.-Rec., Eu.-Afr.
Australia-N.Z.--FIG. E55,1. "M. jouanneti (BAS
TEROT) , Mio.(Helvet.), S.France; la-c, LV ext.,
int., RV int., XO.5 (165).

Trapezicardita CASEY, 1961 (6) ["Cypricardia
squamosa KEEPING, 1883; 00]. Quadrate, gib
bous, very inequilateral, with obtuse medioposterior
angulation; sculpture of squamous distant con
centric laminae and radiating striae; prominent in
curved anterior beaks; deeply impressed cordiform
lunule. Hinge with 2 obtuse LV cardinals and 1
in RV; no developed laterals. Inner margin crenate.
L.Cret., W.Eu.

1 For avoidance of homonymy with Carditinae, based on
Cardita, the spelling Carditesinae is introduced, approval
being sought from ICZN as directed by the zoological Code
(Art. 55a).

FIG. E57. Carditidae (Glyptoactininae) (p. N557).
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DALL, 1903; OD). Short trapezoidal, with high
nodulose or echinate ribs; small, irregularly convex
lunule extending under and slightly behind beaks.
Hinge with very low 2, thin, long 4b, rather in
distinct 3a, and strong, oblique 3b; All minute
tuberculiform, close to 2, PlI faint. V.Cret.
(Senon.)-Mio., N.Am.-Eu.-Afr.
G. (Glyptoactis) [1). Short, very convex, with

prominent beaks, nodulose ribs, and marked pos
terior depression. Cardinal 2 very low. Oligo.
Mio., N.Am.--FIG. E56,3. *G. (G.) hadra
(DALL), Mio., USA(Fla.); 3a, LV ext., XI;
3b,c, LV and RV hinges, Xl (229, Chavan, n).

G. (Baluchicardia) CHAVAN, herein (ex RUTSCH,
1944) [3] [*Cardita beaumonti D'ARCHIAC &

HAIME, 1854; OD]. Very short in front, elon
gate behind, with broadly tripartite ribs, median
part nodulose. V.Cret.( Senon.)-Paleoc., Afr.-N.
Am.

G, (Claibornicardia) STENZEL & KRAUSE, 1957
[2] [*Venericardia alticosta CONRAD, 1833; OD).
More developed on both sides and with lower
beaks than G. (Glyptoactis); ribs tripartite, pos
teriorly echinate; lunule less depressed and 2
more developed. Eoc., N.Am.-Eu.

Ludbrookia CHAVAN, 1951 [4] [*Venericardia
dupiniana (=*Cardita dupiniana D'ORBIGNY,
1843); OD] [=Pseudocardia STOLlCZKA, 1871
(non CONRAD, 1866)] [See note under Veteri
cardiella). Short trapezoidal, with fine echinate
ribs, posterior depression, and straight anal trun
cature; large sinuous lunule enveloping 2. Cardi
nals strong, 2 and 3b trigonal, 4 oblique, promi
nent; PlI broad, relatively weak, other laterals ob
scure. Projecting RV posterior margin. L.Cret.
(Alb.-Cenoman.), Eu. (France)-N.Am.~- FIG.
E57,3. *L. dupiniana (D'ORBIGNY), Alb.-Cenoman.;
3a, LV ext., Xl (695); 3b,c, LV and RV hinges,
X 1.5 (Chavan,n).

Paraglans CHAVAN, 1941 [6] [*Cardium calcitrap
oides LAMARCK, 1806; OD). Subtrapezoidal to
subquadrate, small, with broad posterior trunca
ture; ribs rounded or partly spinose, simple; long
convex lunule with broadened inner anterior mar
gin. Hinge with oblique 3b, very thin 5b, short,
rounded trigonal 2, and long, oblique 4b; laterals
marked but weak, AlII nearly obsolete. Paleoc.
Oligo., W.Eu.--FIG. E56,2; E57,2. *P. calci
trapoides (LAMARCK), M.Eoc.(Lutet.), France
(Paris basin); E56,2a,b, RV and LV hinges, en!.;
E57,2, RV ext., X2 (Deshayes, 1837).

Xenocardita VOKES, 1946 [5] [*X. lacunaris
(=Cardita lacunar HAMLIN, 1884); OD). Sub
trapezoidal, with broad anal truncature; ribs
spinose, posterior ones lamellose; lunule small,
with sinuous anterior margin. Hinge with long,
subhorizontal 3a, low, trigonal 3b, oblique 5b,
curved oblique 4b above small trigonal 2; anterior
ridge in both valves independent of cardinals but
bearing obsolete laterals, LV with 2 posterior ones

Ie Thecalia

FIG. E58. Carditidae (Thecaliinae) (p. N557-N558).

remote, RV with elevated margin. L.Cret.(Apt.),
Lebanon.--FIG. E57,1. *X. lacunar (HAMLIN);
la-c, LV ext., int., RV int., X3 (945).

Subfamily THECALllNAE Dall, 1903

Transversely trapezoidal, ventral margin
invaginated by incubatory chamber in fe
male. Rec.

Arrangement of generic taxa by CHAVAN.--l.
T hecalia.--2. Milneria.

Thecalia ADAMS & ADAMS, 1858 [1) [*Cardita con
camerata BRUGUIERE, 1792 (=G. concamerata
CHEMNITZ, 1784, not binominal); M). Trapezi
form, with rounded nodulose ribs, posterior ones
flabelliform; incubatory chamber internal, ovate.
Each valve with 2 cardinals, including long tri
gonal, sinuate 3b, and faint but distinct anterior
laterals, posterior laterals obsolete. Rec., S.Afr.
Austria.~-FIG. E58,1. *T. concamerata (BRU
GUlERE), S.Afr.; la,b, RV ext., LV int., X1.5; Ie,
LV hinge, en!. (85).

Milneria DALL, 1881 [2) [pro Ceropsis DALL, 1871
(non SOLlER, 1839) ] [*Ceropsis minima DALL,
1871; OD]. Narrowly trapeziform, very inequi
lateral, with 2 median posterior angulations, finely
echinate ribs, concentric lines; beaks orthogyrous.
Hinge with 3b isosceles triangular, 2 and 4b sub
symmetrical, 3a and 5b obsolete; posterior laterals
remote, anterior ones lacking. Incubatory chamber
externa!' Rec., W.N.Am.(Calif.).--FIG. E58,2.
*M. minima (DALL); 2a, RV ext., X4; 2b,c, both
valves, ventral, dorsal, en!. (305); 2d,e, hinges,
en!. (305).
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FIG. E60. Condylocardiidae (Condylocardiinae)
(p. N558-N559).

6
1~
IeCorditopsis

IO~W

Arrangement of generic taxa by CHAVAN.--l.
Condylocardia.--2. Benthocardiella.--3. Condy
locuna.--4. Radiocondyla.--5. Glibertia.--6.
Micromeris.--7. Mesocuna.--8. Erycinella.-
9. Carditopsis.--l0. Cunanax.--ll. Parti
condyla. [Insert above, 6a. Americuna.]

Condylocardia F. BERNARD, 1896 [1] ["C. sanc/i-
pauli MUNIER-CHALMAS in BERNARD, 1896 (=C.
pauliana BERNARD, 1897); SD COSSMANN, 1902]
[=Hippella MORCH, 1861 (type, H. hippopus;
M) (nom. ob/it., ICZN pend.)]. Somewhat ob
liquely trigonal; radial ribs rounded, low, flabellate,
crossed by concentric striae. Hinges with 3 cardi
nals in RV, 2 in LV: Alll-3a, 3b, 5b, All, 2a, 4b,
6b, Pll, Al much elongated. M.Eoc.-Rec., S.Pac.
C.Am.-St.Atl.-Eu.--FIG. E59,2. "C. sanctipauli
MUNIER-CHALMAS, Rec., St.Paul Is.; 2a-c, LV ext.,
LV and RV hinges, much enl. (41).

Americuna KLAPPENBACH, 1962 (6a) ["A. besnardi;
OD]. Obliquely inequilateral, pyriform, with
smooth well-marked prodissoconch. Dense con
centric ribbing. RV (described as LV) with single
cuneiform median tooth and 2 long laterals, sep
arated from margin by narrow furrow; LV (de
scribed as RV) with 2 cardinals, 2 prominent, 4b
thinner and 2 marginal laterals. Ligament in
broad socket. Margin denticulate. Rec., Brazil.

Benthocardiella POWELL, 1930 [2] ["B. pusilla;
OD]. Rounded trigonal, smooth to concentricallv
ribbed, large prodissoconch. Hinge plate thick, 3
RV cardinals, 2 in LV; hooked anterior and pos
terior duplicate laterals; resilium spoon-shaped.
?M.Eoc., Plio.-Rec., Australasia-?Eu.(France).
--FIG. E59,1. "B. pusilla, N.Z.; la-c, LV ext.,
LV int., RV int., much en!. (Powell, 1930).

Carditopsis E. A. SMITH, 1881 [9] ["Cardita
flabellum REEVE, 1843; OD]. Transversely trigonal,
subequilateral, anteriorly only slightly produced,
flabellate, granulose radial ribs well marked; beaks
rounded. Hinge plate relatively narrow, with small
teeth, 2, 3b, rounded median resilium, 5b, 6b (or
PI, Pll) behind socket nearly symmetrical with
anterior cardinals; laterals very elongate, Al
strongest. Rec., S.Am.(Chile).--FIG. E60,I. "C.

Ie

Ib

Subfamily CONDYLOCARDIINAE F. Bernard,
1897

FIG. E59. Condylocardiidae (Condylocardiinae)
(p. N558-N559).

[nom. transl. CHAVAN, herein (ex Condylocardiidae
F. BERNARD. 1897)]

Hinge margin more or less spondyliform,
resilium wholly internal, both laterals long
and hooked. Prodissoconch saucer-shaped.
Eoc.-Rec.

Family CONDYLOCARDIIDAE
F. Bernard, 1897

Minute, trigonal, trapeziform or ovate,
commonly higher than long; radial ribs
more or less marked but may be hidden by
concentric sculpture. Spondyliform hinge
margin, internal ligament resilial edge partly
obliterating cardinal 4b, behind which pos
terior tooth (5b-6b) is fused to long pos
terior laterals. Eoc.-Rec.

Subfamily UNCERTAIN

Pseudocardia CONRAD, 1866 ["Cardium schmidti
HORNES, 1861; SD CHAVAN, 1952] [=Vetocardia
CONRAD, 1868 (1869) (nom. van.) (obj.); Veteri
cardia CONRAD, 1872 (nom. van.) (obj.)] [see
note under Vetericardiella]. Genus dubium. Mio.,
Eu.

10
Benthoeordiello
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6a

Erycinella

FIG. E61. Condylocardiidae (Condylocardiinae)
(P. N559-N560).

flabellum (REEVE), Valparaiso; la-e, RV ext., LV
and RV hinges, X4 (Chavan, n).

Condylocuna IREDALE, 1930 [3] [*Condyloeardia
projeeta HEDLEY, 1902; 00]. Transversely tri
gonal, very inequilateral, anteriorly elongated;
sculpture of concentric waves. Cardinals 3a weak,
3b strong, 5b V-shaped, 2 oblique, 4b V-shaped,
6b stout; well-marked RV anterior and LV pos-

terior duplicate laterals; resilium well impressed.
Mio.-Ree., Australia-N.Z.--FIG. E59,3. *C. pro
jeeta (HEDLEY), Rec., Australia; 3a-e, LV ext., int.,
RV int., en!. (397).

Cunanax IREDALE, 1936 [10] [*Cuna pisum HED
LEY, 1908; 00]. Comparatively large, thick, pro
sogyrous, strongly inequilateral, outline trigonal;
approximated broad, low radial ribs transversely
striated. LV teeth diverging subequally, also RV
3a and PI (or 5b), 3b bifurcate; anterior lateral
remote. Lunule and escutcheon distinct; prodisso
conch indistinct. Plio.-Ree., Australasia.--FIG.
E61,7. *C. pisum (HEDLEY), Rec., Australia; LV
ext., much en!. (Hedley, 1908).

Erycinella CONRAD, 1845 [8] [*E. ovalis; M]
[=Triodonta VON KOENEN, 1893 (non BORY,
1827; nee MULSANT, 1842; nee AGASSIZ, 1846; nee
WILLESMERE, 1885) (type, T. clara; SO GLIBERT,
1945)]. Ovate, somewhat enlarged anteromedially;
radial ribs low, tending to become obsolete; both
marginal ligament and rounded trigonal resilium.
Hinge with oblique, elongate 2, scalariform stout
3b and 4b fused to edge of resilium socket, with
elongate PI and Pll just behind it, All, PIll re
mote. Oligo.-Ree., N.Am.-Eu.-S.Afr.--FIG. E61,
6. *E. ovalis, Mio., USA(Va.); 6a,b, RV and LV
hinges, en!. (Gardner, 1943).

Glibertia VAN DEN MEULEN, 1951 [5] [*G. pros
peri; 00]. Very small, tumid, ovate, elongated

Sa 5c
Volupicuna

FIG. E62. Condylocardiidae (Cuninae) (p N560
N561).
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anteriorly; concentric sculpture almost obsolete;
flat prodissoconch. Hinge consisting of several
projecting callosities, long AIll-3a, stout short 3b,
rounded 2, 5b behind broad resilium, 6b, PIll, PI
in successive crests. Plio., Neth.--FIG. E61,5.
"G. prosperi; 5a,b, RV and LV hinges, much en!.
(Chavan, n).

Micromeris CONRAD, 1866 ["M. minutissima
(=Astarte minutissima LEA, 1833); OD]
[=Pteromeris CONRAD, 1865 (non CONRAD, 1862)
(obj.»). Oblong, with pointed beaks and cordate
broad lunule; sculpture vertical rather than truly
radial; resilium somewhat restricted. Relatively
narrow cardinals and very long laterals. Eoc.-Rec.,
N.Am.-Australia.
M. (Mieromeris) [6). Trigonal, inequilateral, elon
gated anteromedially; with vertical ribs and con
centric striae. Hinge with obliquely trigonal 2
and 3b, very thin 3a, 4b, 5b; shelI margin strongly
crenulate internally. Eoc., N.Am.; Rec., Australia.
--FIG. E6l,2. "M. (M.) minutissima (LEA),
M.Eoc., USA (Ala.) ; 2a, LV ext.; 2b,c, RV and
LV hinges; much en!. (Chavan, n).

M. (Mesocuna) LASERON, 1953 [7) ["M. saza;
OD]. Ovately trigonal, subequilateral; with
rugose axial ribs and concentric lines. Hinge with
massive cardinals and long, strong laterals; shell
margin denticulate internally. Rec., Australia.-
FIG. E61,1. "M. (M.) saza; la, RV ext.; Ib,c,
RV int., LV hinge; much en!. (531).

Particondyla LASERON, 1953 [11] ["P. cuneata;
OD). Obliquely trigonal, oblong; sculpture of
radial ribs; prodissoconch saucer-shaped. Deep
hinge plate with 1 cardinal on RV, 2 on LV, lat
erals not prominent. Rec., Australia.--FIG. E61,
3. "P. cuneata; 3a, LV ext.; 3b,c, RV and LV
hinges; much en!. (531).

Radiocondyla IREDALE, 1936 [4) ["R. arizela
(=Condylocardia porrecta HEDLEY & MAY, 1908)
(non HEDLEY, 1906); OD). Ovately oblong, rela
tively narrow; with broad radial ribs intersected
by distant concentric furrows; prodissoconch small.
Hinge with tuberculiform approximated short
teeth of spondyloid appearance. Mio.-Rec., Au
stralia.--FIG. E61,4a. "R. arizela, Rec.; RV ext.,
en!. (Chavan, n).--FIG. E61,4b,c. R. jacksonen
sis LASERON, Rec.; 4b,c, LV ext., hinge, much en!.
(531).

Subfamily CUNINAE Chav2'l,
new subfamily

Hinge margin more or less rounded;
prodissoconch also rounded, commonly ill
defined; resilium inframarginal; laterals in
complete. M.Eoc.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Cuna.--2. Saltocuna.--3. Ovacuna.--4.
Propecuna.-·-5. Volupicuna.--6. Hamacuna.
[Insert above, 4a. Goniocuna.)

Cuna HEDLEY, 1902 [1] ["C. concentrica; OD).
Narrowly trigonal, commonly obliquely angular;
with concentric sculpture overlapping radial ribs
which strongly crenulate internal margin. Hinge
with median 3b subtrihedral, posteriorly acuminate
at base; 2 and 4b nearly symmetrical but 4b pos
teriorly restricted by resilium which does not reach
inferior margin of plate; AI, Pll thin, long, other
laterals fused to margin; pallial line impressed.
M.Eoc.-Rec., N.Am.-Australasia.--FIG. E62,2.
"C. concentrica, Rec., Australia; 2a,b, LV and RV
hinges, much en!. (Chavan, n).

Goniocuna KLAPPENBACH, 1962 (4a) ["Cuna daZli
VANATTA, 1903; OD]. Subtriangular, inequilateral,
very small, with concentric ribbing; hinge strong
and broad, with low, long anterior and trigonal
median cardinal in each valve, ligament in pit;
bordered by posterior cardinal and by short rather
faint posterior latera!' Adductor scars rather large;
inner margin apparently smooth. Rec., USA(Miss.
Fla.).

Hamacuna COTTON, 1931 [6) ["Cuna hamata HED
LEY & MAY, 1908; OD]. Very oblique, antero
medialIy much elongated, with concave front mar
gin and curved prosogyrous beaks, compressed,
thick-shelled; surface with concentric sculpture and
radial lines toward ventral margin; faint lunule
and escutcheon. Hinge with curved bilobate 3b,
arched 2 and 4b converging upward under beak,
long curved AIll-3a, relieving remote AI; resilium
narrow, elongate, and long nymph present. ?Pleist.,
Rec., Australasia.--FIG. E62,4. "H. hamata
(HEDLEY & MAY), Australia; 4a-c, LV ext., int.,
RV int., much en!. (Chavan, n).

Saltocuna IREDALE, 1936 ["Cuna particula HEDLEY,
1902; OD]. Broadly rounded obliquely, truncate
posteriorly; sculpture coarse concentric; prodisso
conch relatively large. Narrow hinge with short
posterior laterals and relatively low cardinals.
Plio.-Rec., Australasia.
S. (Saltocuna) [2]. Very inequilateral, prodisso

conch distinct. Hinge with strong 3b, broader
than high, and welI-developed laterals. Plio.-Rec.,
Australasia.--FIG. E62,6. "S. (S.) particula
(HEDLEY), Rec., Australia; 6a,b, LV ext., RV
hinge, much en!. (Chavan, n).

S. (Ovacuna) LASERON, 1953 [3) ["Kellia atkin
soni TENISON-WOODS, 1876; OD). Less inequi
lateral than S. (Saltocuna), concentric sculpture
faint, prodissoconch not prominent. Hinge with
distinctly bifurcate 3b and weak laterals; pallial
line impressed. Rec., Australia.--FIG. E62,1.
S. (0.) salida (COTTON); la-c, RV ext., RV and
LV hinges, much en!. (531).

S. (Propecuna) COTTON, 1931 [4) ["Cardita ob
liquissima TATE, 1887; OD]. Very inequilateral,
oblique grooves cutting across growth lines, also
with radial posterior grooves and dorsoventral
angulation. Rec., Australia.--FIG. E62,3. "S.
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(P.) obliquissima (TATE); LV ext., much en!.
(Chavan, n).

Aen igmoconcha

FIG. E63. Family Uncertain (p. N561).

Volupicuna IREDALE, 1936 [5] [·Carditella delta
TATE & MAY, 1900; OD]. Highly triangular,
slightly inequilateral, rather deep, with strong,
well-spaced, pectinate radial ribs. Hinge with bi
furcate cardinals 3b, 2, 4b (subsymmetrical), elon
gate, thin 3a-AIll-and remote AI; pallial line ob
solete; resilium quite inframarginal, slightly de
pressed. Mio.-Rec., Australasia.--FIG. E62,5. ·V.
delta (TATE & MAY), Rec., Australia; 5a-c, LV
ext., LV and RV hinges, much en!. (Chavan, n).

Family UNCERTAIN
?Aenigmoconcha BENEDICTOVA, 1950 [·A. obliqua;
OD]. Shell subrhomboidal, of considerable size,
umbones anteriorly directed, situated at varying
distance from end. Hinge margin straight, or
only slightly curved. Valves equally but not strong
ly inflated by diagonal elevation running from
umbo to posteroventral angle; clearly delimited
from steep posterior slope; valve surface almost
flat near upper posterior angle, simulating obtuse
auricle. Anterior slope of oblique elevation merg
ing gradually with rest of valve; surface sculptured
by narrow, rather closely set radial costae, strong
est anteriorly, becoming weaker over diagonal
ridge, tending to disappear on upper posterior
field; costae of internal mold thin, linear, widely
separated toward margins, strongest anteriorly and
absent from posterior region; diagonal ridge bear
ing single narrow rib, simple or bifurcating down
ward. Flat surfaces of wide costal interspaces in
mold marked by conspicuous concrescent lines.
Internal characters unknown. [Nonmarine.] L.
Perm., USSR(W.Sib.).--FIG. E63,2. ·A. ob
liqua; 2a,b, RV ext. molds, XI (Ragozin, 1955).
[WEIR]

?Blairella MILLER & GURLEY, 1893 [·B. sedaliensis;
OD]. At present unrecognizable. L.Carb., USA
(Mo.). [NEWELL]

?Yavorskiella KHALFIN, 1950 [·Yavorskia skoki
FEDOTOV, 1938; OD]. Shell short, subrhomboidal,
subelliptical or quadrilateral, narrowing toward
lower posterior angle. Umbones submedian to
anterior, broadly based, swollen, directed more
or less anteriorly. Valves moderately convex, ill
defined diagonal elevation running from umbones
to posterior extremity; shell sculpture of numerous
strong radial costae, varying in number and width,
widest interspaces occurring on oblique elevation;
costae thinner and more closely spaced in front,
rather indefinite on posterodorsal surface. Radial
costation intersected by well-spaced growth folds.
Internal characters unknown. [Nonmarine.] L.
Perm., USSR(W.Sib.).--FIG. E63,Ia. ·Y. skoki
(FEDOTOV); LV ext., X2 (Ragozin, 1955).-
FIG. E63,lb. Y. analoga (BENEDICTOVA), RV mold,
X2 (Ragozin, 1955). [WEIR]
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Superfamily CRASSATELLACEA
Ferussac, 1822

[nom. transl. NEWELL, 1965 (ex Crassatellidae FERUSSAC,

1822) 1
[Materials for this superfamily prepared by ANDRE CHAVAN

except as stated otherwise]

Animal with fully open mantle, or com
munication between branchial and pedal
openings; unequal branchiae; papillate man
tle edge. Shell trigonal, trapezoidal, or
rounded, with concentric external sculpture,
costate to striate, vanishing in some, except
in Cardiniidae with internal layer of straight
or arcuate radial riblets, which may be re
flected as crenulations of inner shell mar
gin. Lunule and escutcheon generally dis
tinct; beaks prosogyrate and pointed. Hinge
lucinoid, with 3b median and 5b commonly
present on right valve, thus more or less
cyrenoid in appearance. Lateral teeth lami
nar in many forms; no PI developed except
in Cardiniidae and Myophoricardiidae. Liga
ment external or internal. Integripalliate or
with very faint sinuosity. Pedal scars well
marked (110,111). [Marine.] Ord.-Rec.

The alphabetically arranged generic descriptions
in each family-group division of the Crassatellacea
are accompanied by numbers inclosed by square
brackets. Such numbers indicate position in the
sequence of generic taxa given with the respective
families or subfamilies for the purpose of recording
CHAVAN'S arrangement, designed to reflect "natural
relationships" of these taxa as inferred by him.

Family ASTARTIDAE d'Orbigny, 1844
[=Crassinidae GRAY, 1840]

Trigonal rounded to subquadrangular in
outline. Concentrically ribbed to smooth,
always ribbed around beaks. Successive in
ternal layers of radial riblets periodically set
up, under concentric outer layer. Ligament
external or inframarginal, with nymph and
without defined internal resilial pit. ?M.
Ord., Dev.-Rec.

Subfamily ASTARTINAE d'Orbigny, 1844

[nom. transl. CHAVAN, herein (ex Astartidae D'ORBIGNY,
1844) 1

Shell trigonal or transversely trapezoidal,
with more or less curved beaks; hinge with
out distinct AIV, other laterals (when pres
ent) in prolongation of cardinals. ?M.Ord.,
Dev.-Rec.

Arrangement of generic taxa by CHAVAN.--1.
Astarte.--2. Leckhamptonia.--3. Isocrassina.
--4. Grotriania.--5. Ashtarotha.--6. Bythia
mena.--7. Digitariopsis.--8. Tridonta.--9.
Nicania.--lO. Rictocyma.--11. Nicaniella.-
12. Trautscholdia.--13. Astartella.--14. Eodon.
--15. Kaibabella.--16. Eoastarte.--17. As
tartopis.--18. Astartopsis.--19. Matheria.-
20. Praeconia.--21. Megapraeconia.--22. Yabea.
--23. Neoerassina.--24. Coelastarte.--25.
Prorokia.--26. Parisiella.--27. Sita.-28. Good
allia.--29. Ancliffia.--30. Gonilia.--31. Dig
itaria. [Insert above, 1a. Carinastarte; lOa. Filato
vaella; 16a. Astartellopsis; 25a. Seendia; 30a. Ensio.]

Astarte J. SOWERBY, 1816 ["Venus scotica MATON &

RACKETT, 1807 (="Pectunculus sulcatus DA COSTA,
1778, var. scotica MATON &; RACKETT, 1807); OD].
Trigono-elliptical to subtrapezoidal, with regularly
spaced concentric ribs or undulations, at least
around prominent, but small, beaks. Inner margin
denticulated or not. Hinge with well-developed
cardinals, except for 3a, faint, and 6b, lacking;
and with well-marked AI. Other laminae (All,
PlI, PIll) partly obsolete. Narrow nymph behind
5b. Jur.-Rec., cosmop.
A, (Astarte) [1] [=Crassina LAMARCK, 1818

(obj.)]. Subquadrangular, inequilateral, posterior
side enlarged and truncated; rounded strong per
sistent ribs. Remote lateral teeth and laminar
oblique cardinals. Impressed lunule and escutch
eon. M. Jur.-Rec., cosmop.--FIG. E64, I. "A.
(A.) sulcata (DA COSTA), scotica (MATON & RACK
ETT, Rec., Scot.; la, RV ext., X1.2 (5]]); Ib,c,
LV and RV hinges, ca. X2.5 (Maton & Rackett,
1807).

A. (Ashtarotha) DALL, 1903 [5] ["A. undulata
SAY, 1824; OD]. Ovatotrigonal, flattened, thick;
depressed around the pointed beaks; posterior
side commonly cuneiform. Sculpture of strong
concentric waved ribs, in many forms vanishing
on disc. Large, depressed, well-defined lunule and
flat escutcheon. Teeth strong; elongated marginal
laterals. Neog., N.Am.-W.Eu.--FIG. E64,2a.
"A. (A.) undulata SAY, Mio., USA(Va.); LV
ext. X 1.2 (Gardner, 1943).--FIG. E64,2b,c. A.
(A.) undulata vaginulata DALL, Mio. USA (Va.) ;
2b,c, RV int., ext., X 1.2 (Gardner, 1943).

A. (Bythiamena) GARDNER, 1926 [6] ["A.
(B.) isosceles; OD]. Narrowly trigonal, high.
Thick equidistant concentric ribs. Much exca
vated, but restricted lunule, obliterating 3a; other
cardinals strong; posterior laterals long. Mio.,
USA(Fla.).--FIG. E64,7. "A. (B.) isosceles;
7a-c, LV ext., int., RV int., X3.6 (Gardner,
1926) .

A. (Carinastarte) HINSCH, 1952 [la] ["A. reimersi
SEMPER in RAVN, 1907; OD]. Like A. (Astarte)
in outline, but with irregular ribbing and a
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~
~lb

~1c Astarte

medioposterior angulation. Less remote, straighter
and stouter posterior laterals, more vertical 4b.
Oligo.-Plio., Eu.

A. (Digitariopsis) CHAVAN, 1952 [7] ["A. grate
loupi DESHAYES, 1843; OD]. Trapezoidal,
rounded, rather small, with irregular concentric
fine ribs, commonly medially flattened and later
ally oblique. Lunule and escutcheon narrow,
long, defined only by their smooth surface. Hinge
with well-marked long laterals, 2 very oblique
forward. Neog., W.Eu.-Japan.--FIG. E64,5.
"A. (D.) grateloupi DESHAYES, L.Mio.(Burdigal.),
France; 5a, RV ext., X2.8; 5b,c, LV and RV
hinges, X3.6 (Chavan, n).

A. (Grotriania) SPEYER, 1860 [4] ["Grotriania
semicostata; M]. Like lsoerassina, but with faint,
medioposterior radial lines, more curved beaks,
very large, excavated, concave lunule and flat
tened escutcheon. Hinge with 3a fused to mar
gin; other cardinals very narrow; long obsolete
laterals. Oligo., Eu.(Ger.).--FIG. E64,3. "A.
(G.) semicostata (SPEYER); 3a-c, RV ext., LV
int., RV int., x2.4 (Speyer, 1860).

A. (Isocrassina) CHAVAN, 1950 [3] ["A. castanea
SAY, 1830 (="Venus castanea SAY, 1822; OD].
Subtrigonal-rounded, almost equilateral; thick;
strong close-set umbonal ribs passing to low,
rounded, spaced concentric undulations. Large
shallow lunule. Hinge thick, with high cardinals
and short laterals. U.Eoc.-Rec., N.Am.-W.Eu.
--FIG. E64,6. "A. (1.) castanea (SAY), Rec.,
USA(N.J.); 6a-c, RV ext., int., LV int., Xl.2
(Say, 1830). [=Laevastarte HINSCH, 1952 (type,
Tellina fusca POLl, 1791; OD).]

A. (Leckhamptonia) Cox & ARKELL, 1948 [2]
["Hiatella interlineata LYCE'IT, 1850; OD].
Transversely trapezoidal, very inequilateral, rather
small. Narrow sharp spaced ridges. Shallow
lunule and escutcheon. Hinge with obscure lat
erals; 4b, small. fur., W.Eu.--FIG. E64,4. "A.
(L.) interlineata (LYCETI), M.Jur.(Bathon.),
Eng.; 4a,b, RV ext., hinge, X2.7 (645; Chavan,
n).

Astartella HALL, 1858 [13] ["A. vera HALL, 1858;
SD MILLER, 1889]. Transversely rhomboidal to
ovate, thick, rather small; laterally truncated. Sur
face with concentric furrows and distant lamellae.
Cordiform impressed lunule. Valves margin cren
ulate. RV hinge with narrow, trigonal 3b, oblique
5b, and marginal laterals; LV hinge with 2 partly
fused as hook with raised (All) lunular margin,
4b, strong, broad and oblique, and Pll elongate.
Scars small. U.Carb.(Penn.)-Perm., Eu.-N.Am.
?Australia.--FIG. E65,2a,b. "A. vera, Penn.,
USA; 2a,b, RV ext., both valves dorsal, X 1 (Hall,
1858) .--FIG. E65,2c,d. A. concentrica (CON
RAD), Penn., USA(Mo.); 2c,d, LV and RV hinges,
XU (Girty, 1927). [See also Fig. E75,2.]

FIG. E64. Astartidae (Astartinae) (p. N562-N563).
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RV cardinals, 3a marginal, prolonged into straight
anterior lateral fused to margin; 2 trihedric, strong,
4b long and curved, short nymph. Permotrias.,
Brazil-Ger.'Japan.

Astartopis VON WOHRMANN, 1889 [17] ['Myophoria
richthofeni STUR, 1868; M]. Small, irregularly sub
quadrate, deep, with distant concentric ribs and
strong posterior fold. Prominent beaks. Lunule
and escutcheon broad and flat. Well-marked
cardinals, obscure laterals. [Considered by Cox as
junior subjective synonym of Myophoriopis VON
WOHRMANN (see Myophoriopidae in this super
family).] U.Trias., Eu.(Aus.).--FIG. E65,1.
"'A. richthofeni (STUR), Aus.; la, LV ext., X4;
1b,c, LV int., hinge, X2; 1d,e, RV hinge, int.,
X2 (1001).

Astartopsis DE LORIOL, 1891 [18] ["'A. elongata;
SO CHAVAN, 1952]. Rounded, convex, thin; with
concentric growths. Hinge with remote well
marked anterior laterals and widely divergent
cardinals. Ovate superficial scars. Margin finely
denticulated. Jur.( L.Lusitan.) , Eu. (Switz.).-
FIG. E65,4. ·A. elongata; 4a, LV ext., XO.7; 4b,c,
LV and RV hinges, Xl (550).

Digitaria S. WOOD, 1853 [31] ['Astarte digitaria
WOOD, 1853 (=Digitaria vulgaris WOOD, 1853)
(='Tellina digitaria LINNE, 1758; T); SO LAMY,
1920] [=Woodia OESHAYES, 1860 (obj.); Parvati
SEMPER, 1862 (invalid name)]. Ovate, inequi
lateral, rather small; more or less excentric sculp,
ture. No lunule or escutcheon. Rounded beaks.
Two strongly divergent cardinals on each valve
and flexuous thin, elongate laterals. Oligo.-Rec.,
W. Eu.-S. Afr.--FIG. E65,3. ·D. digitaria
(LINNE), Rec., Port.; 3a, RV ext., X2.5; 3b,c,
LV and RV hinges, X5 (Chavan, n).

Eoastarte CIRIACKS, 1963 [16] [·E. subcircularis;
00]. Shell ovate or subcircular, inequilateral, pro
socline; beaks prominent, anteriorly placed, proso
gyre; shell surface smooth, dentition: 3b, 5b/2, 4b
without laterals; 3b and 4b heavy, subtrigonal,
steeply inclined to hinge; without laterals; 2 short,
slender, and 5b elongate, slender, both inclined
and nearly parallel to adjacent shell margins;
ligament opisthodetic; ligament nymphs and
grooves short and shallow; adductor scars deep,
subovate, dorsally extended, located high under
hinge; anterior adductor pit bounded above by
strong buttress which is fused to cardinal plate;
pallial line simple. L.Perm., USA(Wyo.).--FIG.
E66,l. "E. subcircularis, Grandeur Member, Park
City F.; 1a,b, RV ext., LV int., X4 (132).
[NEWELL]

Eodon HALL in MILLER, 1877. [14] [pro Microdon
CONRAD, 1842, non AGASSIZ, 1833] ['Microdon
bellastriatus CONRAD, 1842; M] [=Microdonella
OEHLERT, 1881 (obj.)]. Trapezoidal, flattened,
inequilateral, with medioposterior angulation and
marginal sinuosity; concentrically striated. Hinge

less developed than on Astartella, with AIl-2, 4b,
and Pll in LV. Dev.-Carb., USA-W.Eu.--FIG.
E66A,la. ·E. bellastriatus (CONRAD), M.Oev., USA;
LV ext., Xl (146).--FIG. E66A,lb. E. tremultlS
(DE RYCKHOLT), Carb., Belg.; LV int., X2

FIG. E66. Astartidae (Astartinae) (1), (Opinae)
(2) (p. N565, N572).
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FIG. E66A. Astartidae (Astartinae) (p. N565
N566).

(Chavan, n).--FIG. E66A,2. E. sp., Dev., Ger.;
LV int., diagr. [classed as Cypricardella by
HAFFER] (Hatler, 1959).

Filatovaella MERKLIN, 1959 (lOa) [pro Astartella
FILATOVA, 1958, non HALL & WHITNEY, 1958]
["Astarte (Astartel/a) ioani FILATOVA, 1958; OD].
Subtrapezoidal, short, thick, slighdy inequilateral
and angular backward; sculpture of numerous reg
ular rounded ribs. Hinge plate broad, with 3 well
marked cardinals in RV, 2 in LV and thin 6b;
4b being subvertical; marginal obtuse RV anterior
and LV posterior lateral; inner margin finely erenu
lated. Rec., Kamchatka.

Gonilia STOLICZKA, 1871 ["Lucina? bipartita
PHILIPPI, 1836 (non DEFRANCE, 1823) (="Astarte
bipartita PHILIPPI, 1844, non SOWERBY, 1829);
(=A. calliglypta DALL, 1903); OD]. Rather small,
rounded; divaricate sculpture. III-defined lunule.
Two cardinals on each valve; lateral teeth long and
narrow, anteriorly in RV but posteriorly in LV.
Crenate margin. Jur.-Rec., Medit.
G. (Gonilia) [30]. Suborbicular, with rather in

curved low beaks; small lunule, no posterior area.
Long narrow Pll. Rec., Medit.--FIG. E65,6.
G. calliglypta (DALL) , Sicily; 6a, LV ext., X5;
6b,c, LV hinge, RV int., X8 (Chavan, n: Philippi,
1847).

G. (Ensio) Cox, 1962 [30a] ["Ptychomya agassizi
LYCETT, 1850; OD]. With a trigonal tendency,
erected beaks; narrow, obtusely bordered lunule
and escutcheon; 4b somewhat grooved. Jur., Eng.•
Afr.(Borneo).

Goodallia TURTON, 1822 ["Mactra triangularis
MONTAGu, 1803; SD HERMANNSEN, 1847]. More
or less trigonal, high, small. Anterior right lateral
extending upward to beak, 3b, 5b; 2 and 4b, PlIo
Broad scars. Margin crenate or not. M.Jur.
(Bathon.)-Rec., Eu.-At!.
G. (Goodallia) [28] [=Mactrina BROWN, 1827

(obj.); Mactroidea BROWN, 1827]. Trigonal,
smooth; almost orthogyrous; 3b strongly bifid;
All indistinct, Pll elongated. Margin crenate in
adult stages. Mio.(Burdigal.)-Rec., W.Eu.-
FIG. E65,5; E66A,J. "G. (G.) triangularis
(MoNTAGu); Rec., At!', E65,5a, LV ext., X6;
E65,5b, RV hinge, en!. (511; Turton, 1822);
Rec., Eng. (Sussex) , E66A,3a,b, RV ext., LV int.,
X22 (905a).

G. (Andiffia) Cox & ARKELL, 1948 [29]
["Astarte pumila J. DE C. SOWERBY, 1824; 00].
Subtrigonal-rounded, with prominent curved
beaks; finely striated. Cordiform shallow lunule
and posterior area. Trigonal cardinals, obscure
All, short Pll. Broad scars. Margin usually crenu
late. M.Jur., Eu.--FIG. E65,8. "G. (A.) pumila
(T. DE C. SOWERBY), Bathon., Eng.; LV int., X4
(Chavan, n).

Kaibabella H. CHRONIC, 1952 [15] ["K. curvi
lineata; OD]. Ovatotrigonal, compressed, with
rounded concentric ribs. Lunule and escutcheon
poorly defined. Anterior cardinals in prolonga
tion of obsolete laterals: 3a, 4b, strong; 5b, 6b
present. No posterior laminae. Inner margin ap
parently smooth. Perm., USA(Ariz.).--FIG. E65,
9. "K. curvilineata; 9a, LV ext., X2; 9b,c, LV
and RV hinges, X2 (128).

?Matheria BILLINGS, 1858 [19] ["M. teneri SO
MILLER, 1889]. Subrectangular, very inequilateral;
numerous concentric ribs and several growth-fur
rows; prosogyrous rounded beaks; concave lunule.
Hinge with 2 LV and 1 RV distinct cardinals;
short right lunular margin. [May belong in Cyrto.
dontidae; see Cyrtodontacea.] M.Ord., N.Am.
(Can.).--FIG. E65,1O. "M. tenera; lOa,b, LV
ext., int., Xl (618).

Megapraeconia CHAVAN, 1952 [21] ["Hippopodium
bajocense THEVENIN, 1909 (ex D'ORBIGNY, 1850);
00]. Trapezoidal to ovate, large, very inequi
lateral and thick, posteriorly attenuated. Concentric
irregular ribbing. Cordiform deep lunule under the
curved beaks. Strong anterior scar. Much ex
tended hinge plate with 2 high, massive, cardinals
on each valve and obsolete short posterior laterals.
Smooth margin. Jur.(Bajoc.-Lusitan.), ?L.Cret.
(Neocom.), W.Eu.--FIG. E67,2. "M. bajocensis
(THEVENIN), Bajoc., W.France; 2a,b, RV int.,
LV int., XO.5 (Thevenin, 1909).
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Coelastarte

FIG. E67. Astartidae (Astartinae) (p. N565-N567).

Neocrassina FISCHER, 1886 [1887] [nom. subst.
pro Crassinella BAYLE, 1878 (non Guppy, 1874)]
["Astarte obliqua DESHAYES, 1830 (=Cypricardia
obliqua LAMARCK, 1819); SD DALL, 1903]
[=Puscltia ROUILLIER & VOSSYNSKI, 1847 (subj.)
(type, Astarte planata SOWERBY, 1816; M]; Oreada
ROUILLIER & VOSSYNSKI, 1847 (nom. nud.); Pruvo
stiella AGRAWAL, 1955 (subj.) (type, Astarte (P.)
freneixae) ]. Ovate or trapezoidal, inequilateral,
rather thick; concentric ribs commonly vanishing
on adults. Two trigonal cardinals and strong pos
terior lateral on each valve. Broad flattened nymph;
no 5b. Margin denticulated or not. L.Jur.(U.Lias.)
U.Cret.(Turon.), Eu.-Madag.-S.Afr.
N. (Neocrassina) [23]. Slightly depressed lunule;

external escutcheon; Pll considerably behind

nymph. L.Jur.(U.Lias.)-L.Cret., Eu.-Madag.-
FIG. E67,1. "N. (N.) obliqua (LAMARCK), Bajoc.,
W.France; 1a-c, RV ext., int., LV int., XO.5
(Bayle, 1879).

N. (Coelastarte) BOHM, 1893 [24] ["Astarte ex
cavata SOWERBY, 1819; OD]. Excavated lunule;
obliquely penetrating, flat escutcheon; compressed
cardinals; Pll just behind nymph. L.Jur.(Aalen.)
U.Cret.(Turon.), Eu.-Madag.-S.Afr.--FIG. E67,
3. "N. (C.) excavata (SOWERBY), Bajoc., W.
France; 3a,b, RV int., LV int., XO.6 (Bohm,
1893).

Nicaniella CHAVAN, 1945 ["Astarte communis ZIT
TEL & GOUBERT, 1861; OD]. Trigonal or trape
zoidal, small. Concentric ribs regular anteriorly
and medially, faint or irregular posteriorly and
ventrally. Inner margin usually crenate. Broad
well-defined lunule and escutcheon. Hinge with
small and strong cardinals, no 3a; laminar laterals;
short narrow nymph. M.Jur.-Paleoc., ?Plio., N.Eu.
W.Eu.-Japan.
N. (Nicaniella) [11]. Trigonal to subquadrangu

lar, with moderately prominent beaks; convex or
straight posterior margin. Well-marked laterals.
U.Jur.-Paleoc., ?Plio., Eu.--FIG. E65,12. "N.
(N.) communis (ZITTEL & GOUBERT), U.Jur.
(Sequan.), W.France; 12a,b, LV ext., int., X4;
12c, RV hinge, X5.l (Chavan, 1945; Zittel &
Goubert, 1861).

N. (Trautscholdia) Cox & ARKELL, 1948 [12]
["Astarte cordata TRAUTSCHOLD, 1861; OD].
Cordate, wtih high inflated beaks; more or less
flexuous anterior, concave posterior margin.
Strong AI; narrow cardinals. Impressed cordiform
lunule and lanceolated escutcheon. M.Jur.-U.Jur.,
NW.Eu.--FIG. E65,13. "N. (T.) cordata
(TRAUTSCHOLD), Jur., USSR; 13a,b, LV ext., int.,
XO.7; Be, both valves, ant., XO.7 (Rouillier,
1847) .

Parisiella COSSMANN, 1887 [26] ["P. ambigua; M].
Very oblique, inequilateral, small and flattened.
Fine concentric ribbing. Each valve with 2 well
marked divergent cardinals, 3b lobate; lateral re
mote, rather faint. Posterior scar somewhat raised.
Smooth margin. M.Eoc.(Lutet.), Eu.(France).-
FIG. E65,7. "P. ambigua, Paris basin; 7a-c, RV
ext., int., LV int., XI0 (160).

Praeconia STOLICZKA, 1871 [20] ["Astarte ter
minalis ROEMER, 1842 (=A. terminalis DESHAYES,
1839-42, =Hippopodium gibbosum THEVENIN,
1909) (ex D'ORBIGNY, 1850); OD] [=Theveninia
ROMAN, 1921 (obj.)]. Subtrapezoidal, compressed,
thick, very inequilateral, with median depression
and posterior enlargement. Numerous concentric
rounded ribs and more or less equidistant growth
furrows. Small deep concave lunule. Trigonal 3b,
with faint AllI-3a in front; 2, 4b and remote,
elongated Pll. Margin irregularly crenate. Jur.( L.
Lias.-Lusitan.) , Eu.(France)-Japan.--FIG. E65,
18a,b. "P. terminalis (DESHAYEs), M.Jur.(Bajoc.),
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W.France; 18a, RV view, ext., XO.7; 18b, RV
int., Xl (257; Thevenin, 1909).--FIG. E65,
18c. P. sarthacensis COSSMANN, M.Jur.(Bathon.),
W.France; LV int., Xl (Cossmann, 1914).

Prorokia BOHM, 1893 [25] [*Cardita ovalis QUEN
STEDT, 1852; OD] [=Pachytypus MUNIER-CHAL
MAS (ex FISCHER, MS), 1887 (type, Cardita prob
lematica BUVIGNIER, 1852; OD)]. Subelliptical,
thick, rather small, concentrically ribbed. No lunule
or escutcheon. Widely divergent cardinals. 3b
largely trigonal, 3a, 2 and 4b long and thin;
remote posterior laterals, no anterior ones. Raised
posterior scar. Crenate margin. M·lur.(Bathon.)
U.lur.(Kimmeridg.), Eu.--FIG. E65,11. P.
problematica (BUVIGNIER), U.Jur.(Raurac.), E.
France; 11a-c, LV ext., int., RV int., X2 (Buvig
nier, 1852).

?Seendia CASEY, 1961 (25a) [*Crassatella saxoneti
PICTET & Roux, 1847; OD]. Transversely inequi
lateral, subrectangular, thick, compressed. Narrow
well-defined lunule. Concentric ridges and faint
radial lines; margin crenate. Narrow hinge, with
2 cardinals in each valve, 3b much larger; ligament
said to be sunken; posterior adductor surelevated.
[Possibly belongs to Eryphylinae.] L.Cret., W.Eu.

Sita SEMPER, 1862 [27] [*Woodia crenulata DE
SHAVES, 1860; SD CHAVAN, herein] [=Crenimargo
COSSMANN, 1902 (obj.)]. Ovate, smooth, rather
small. Each valve with 2 cardinals, LV anterior
and RV posterior ones strongly lobate; no laterals.
Ovately elongated scars. Margin obliquely crenu
late. Eoc., W.Eu.--FIG. E65,14. *S. crenulata
(DESHAYES), M.Eoc.(Lutet.), France(Paris basin);
14a, LV ext., X4; 14b,c, U.Eoc.(Barton.), Belg.,
LV int., RV int., en!. (Glibert, 1936).
[Although originally indicated to be Sanskrit name, Sita
is here accepted as a properly latinized designation with
priority oyer Crenimargo, which was based on misinterpre
tation of the same species.]

Tridonta SCHUMACHER, 1817 [*T. borealis
(=*Venus borealis CHEMNITZ, 1784, invalid non
binom. ICZN); M] [=Triodonta AGASSIZ, 1846
(nom. null.)]. Transversely quadrangular to
rounded; closely spaced concentric ribs at least in
early growth stages; inner margin usually smooth.
Hinge lacking AIV and PI; strong short Al and
PlI. Broad nymph behind small 6b. [Localized in
cold and temperate waters.] L.Cret.-Rec., Arctic
N.N.Am.-Japan-Eu.
T. (Tridonta) [8]. Medium-sized, transversely in

equilateral; concentric ribs more or less vanishing
on the disc. Flattened long lunule. L.Cret.
(Neocom.)-Rec., AtI.--FIG. E65,17. *T. (T.)
borealis, Rec., North Sea; 17a, LV ext., Xl;
17b,c, LV and RV hinges, XO.5 (511; Sowerby,
1854).

T. (Nicania) LEACH, 1819 [9] [*N. banksii
(=Venus montaguiDILLWYN, 1817 val'. banksii);
SD GRAY, 1847]. Smaller, less inequilateral, with
persistent concentric rounded ribs. Very long more
depressed lunule, obliterating 3a; large, somewhat

bifid 3b; posterior cardinals laminar; Al strong
and PlI remote, springing from under hinge
plate. Pleist.-Rec., circumpolar-N.Eu.-N.N.Am.
Japan.--FIG. E65,16. fiT. .(N.) montagui
(DILLWYN), Rec., USA(Mass.); 16a,b, LV ext.,
RVint., Xl (Gould, 1841).

T. (Rictocyma) DALL, 1872 [10] [*R. mirabilis;
M] [=Rhectocyma VON MARTENS, 1873, emend.].
With concentric striae and larger ribs, becoming
broadly irregular, oblique, and interrupted on
disc. Plio.-Rec., Arctic.--FIG. E65,15. *T. (R.)
mirabilis (DALL), Rec., Unga Is.; LV ext., X3
(Dall, 1872).

Yabea HAYAMI, 1965 [22] [*Astarte shinanoensis
YABE & NAGAO in YABE, NAGAO, & SHIMIZU, 1926;
OD]. Very inequilateral, strongly convex, trape
zoidal, with prominent prosogyrous beaks; deeply
depressed lunule; margin crenulated; 3a short,
curved, 3b, 5b narrow, not clearly separated from
the nymph; 2, 4b; well developed both anterior
and long posterior laterals. L.Cret., Japan.

Subfamily ERIPHYLINAE Chavan, 1952

Shell lenticular or crassatelliform, com
monly with pointed beaks. Hinge with A/V
reachinr: almost to beak, its socket forming
narrow groove in front of 3a; other laterals
(when present) also elongate and laminar.
Dev.-Eoc.

Arrangement of generic taxa by CHAVAN.--l.
Eriphyla.--2. Dozyia.--3. Herzogina.-4.
Amphiaraus.--5. Bruniastarte.--6. Eriphylop
sis.--7. Disparilia.--8. Crassatellopsis.--9.
Astartemya.--l0. Freiastarte.--ll. Crassatellina.
--12. Cardiniopsis.--13. Lirodiscus.--14.
Crustuloides.

Eriphyla GABB, 1867 [*E. umbonata GABB, 1864;
OD]. Almost equilateral, rounded; smooth or
finely lamellar. Obliquely depressed lunule; nar
row escutcheon. Hinge with 2 cardinals on each
valve, 4b not reaching inferior margin of plate
but posteriorly fused to nymphal thickening; AIIl,
AIV, PlI, PIll present. Shallow pallial inflexion.
Margin smooth or crenulate. Gret., W.N.Am.-W.
Eu.-Japan. [=Mikayoella HAYAMI, 1965 (type,
Astarte mikayoensis NAGAO in YABE, 1927; OD).]
E. (Eriphyla) [1]. Thickened, high; 3a fused to

AlII, 3b not very oblique, 4b reduced to its upper
part; posterior laterals not far behind cardinals.
Gret., W.N.Am.-W.Eu.--FIG. E68,1. E. (E.)
lapidis (PACKARD), U.Cret., USA(Calif.); la,b,
LV and RV hinges, XO.75 (748).

E. (Dozyia) BOSQUET in DEWALQUE, 1868 [2]
[*D. lenticularis (=f!Lucina lenticularis GOLD
FUSS, 1840); M]. Broader and thinner than E.
(Eriphyla); 3a separated from AlII, 3b very ob
lique, 4b widened posteriorly; posterior laterals

© 2009 University of Kansas Paleontological Institute



Veneroida-Crassatellacea

5
Bruniostorte

70 _

7c '.

6c
Dozyio

12c
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remote. U.Cret.(Senon.), W.N.Am.-W.Eu.-
FIG. E68,6. *E. (D.) lenticularis (GOLDFUSS),
Campan., Neth.; 6a-c, LV ext., int., RV int,
XO.7 (415).

Amphiaraus VOKES, 1946 [*A. seleniscus; OD].
Flattened and rounded, inequilateral, smooth. Al
most flat lunule and sharply limited escutcheon.
Hinge with AIll-3a under AIV; 3b trigonal, 5b,
and broad nymphal plate; remote posterior laterals.
M.lur.(Bajoc.)-L. Cret.( Apt.), M. East(Lebanon)
W.Eu.
[Supposition by Cox that Amphiaraus is a junior synonym
of Eomiodon Cox. 1935, classed in the family Eomiodonti~

dae of the Glossacea, is firmly rejected by CHAVAN, who
points out that the shdl of Amphiaraus is lenticular, con
trasting strongly with the peculiar trigonal·transverse out·
line of the angular shell of Eomiodon, with lameJlose orna·
ment. Further, Eomiodon has long sinuate lateral teeth,
no A/V groove above 3a, and bears PI, a tooth which is
lacking in Amphiaraus and basically in other astartids.-

Ed.] [CHAVAN states (11 January, 1967): "Amphiaraus has
been treated by several authors as a small neomiodontid
(arcticacean), but its small. remote fAIV above a stout,
noncorbiculoid A/Il, as well as its PIlI, instead of PI,
astartoid cardinals, and lenticular form, are characteristic
of the Eriphylinae."]
A. (Amphiaraus) [4]. Transversely ovate. Broad

Alll-3a; 3b very oblique; strong right posterior
ridge or lateral. L.Cret.(Apt.}, Lebanon.--FIG.
E68,2. *A. (A.) seleniscus VOKES; 2a,b, RV ext.,
hinge, XO.75, XI (945).

A. (Bruniastarte) CHAVAN, 1952 [5] [*Astarte
thoas THI~VENIN, 1909; OD]. Subquadrangular.
AIV straight and raised; AIll-3a thinner; 3b not
very oblique, PIll faint. M.lur.( Bajoc.) , Eu.(W.
France).--FIG. E68,5. *A. (B.) thoas (THEVE
NIN); LV int., XI (110, Ill).

Astartemya STEPHENSON, 1941 [*A. fentressensis;
OD]. Subtrigonal to ovate, flattened; prominent
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FIG. E69. Astartidae (Eriphylinae) (p. N570).

curved beaks. Concentric waves or ribs and fine
growth lines. Depressed lunule, flat escutcheon.
Hinge with long laterals prolonged upward, com
monly to beaks; 2 oblique cardinals on each valve,
5b obsolete. Flat nymphal plate in front of nar
row crest and furrow. Slight pallial impression.
V.Cret., ?Paleoc., cosmop.
A. (Astartemya) [9]. Higher than long, subovate;

shallow undulations; grooved cardinals; laterals
bounded by flange like plate, anterior ones reach
ing beaks. Broad nymph. Fine marginal crenu
lations. V.Cret.( Senon.), cosmop.--FIG. E68,8.
·A. (A.) fentressensis STEPHENSON, USA(Tex.);
8a-c, RV ext., int., LV int., XO.7 (889).

A. (Freiastarte) CHAVAN, 1952 [10] [nom. subst.
pro Freia BOHM, 1884 (non CLAPAREDE & LACH
MANN, 1858)] [·Astarte coe/ata MULLER, 1847

(=.Astarte similis MUNSTER in GOLD FUSS, 1837
[ 1840]) ; OD]. Small, subtrigonal; concentric
distant ribs. Anterior laterals not completely

reaching beaks, posterior ones thickened behind
5b conspicuous. Ligamentary plate on a super:
ficial reed-shaped area. Margin strongly crenate,
sometimes smooth. Cret., and possibly Paleoc.,
W. Eu.-S. Afr.-India. -- FIG. E68,9. ·A. (F.)
similis (MUNSTER in GOLDFUSS), Campan., Neth.;
9a-c, RV ext., RV and LV hinges, XO.7 (110,
111,415).

Cardiniopsis STANTON, 1895 [12] [·C. unioides;
OD]. Largely transverse, anteriorly rounded and
posteriorly narrowed. Hinge with one prominent
median RV cardinal; 3a, 5b, faint, and 2 sub
symmetric LV teeth. Broad long nymph, no laterals
except for weak A1V in front of 2. Well-impressed
pedal scars. L.Cret., USA(Calif.).--FIG. E69,1.
·C. tmioides; la, LV int., XO.3; 1b, both valves,
dorsal, XO.3; Ic, RVext., XO.3; 1d, RV hinge,
XO.5 (877).

Crassatellina MEEK, 1871 [11] [·C. oblonga; 00].
Transversely subtrapezoidal, rather small. Well
marked anterior lateral prolonged up to beak,
in front of cardinals; 2 and 3b bifid. Elongated
nymph. No posterior laterals. V.Cret., USA(N.
Dak.-Kans.).--FIG. E68,12. ·C. oblonga, USA
(Kan.); 12a, LV ext., Xl; 12b,c, LV int., RV
int., X2 (Meek & Hayden, 1856).

Crassatellopsis BEUSHAUSEN, 1895 [8] [·C. hauche
cornei; M]. Sublenticular, almost smooth. Pointed
beaks. Hinge with stout trigonal anterior LV
cardinal and obliquely directed RV one; posterior
left and anterior right, both thinner. Very narrow,
almost linear resilium apparently present. Anterior
scar somewhat elliptical. Dev., Eu.(Ger.).--FIG.
E70,1. ·C. hauchecornei, Rheinland; 1a-c, LV
int., RV int., LV int., Xl (47).

Disparilia CHAVAN, 1953 [7] [·Astarte disparilis
n'ORBIGNY, 1843; OD]. Trigonal-transverse, pos
teriorly narrowed; concentric somewhat lamellar
ribs. Hinge with almost obsolete laterals, narrow
3a and 5b, 2, stout 3b and 4b. External ligament
sunken into recess of escutcheon, simulating resilial
socket. Crenate margin. Cret., W.Eu.-N.Afr.
Lebanon.--FIG. E68,11. ·D. disparilis (D'ORBIG
NY), L.Cret.(Neocom.), E.France; 11a,b, LV ext.,
int., X 1.5 (115,695).

Eriphylopsis MEEK, 1876 [6] [·Eriphyla gregaria
MEEK & HAYDEN, 1856; OD]. Subtrapezoidal to
rounded, rather small; concentrically undulate,
lunule relatively broad. Hinge with elongate lat
erals, RV anterior and LV posterior ones duplicate,
and anterior cardinals more or less in prolongation
of their laterals; stout posterior cardinals. V.Cret.,
W.Eu.-S.Eu.-W.N.Am.--FIG. E68,3. ·E. gregaria
(MEEK & HAYDEN), USA(Mont.); 3a,b, LV hinge,
RV hinge, X2 (Chavan, n); 3c, RV ext., Xl.5
(Meek & Hayden, 1856).
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FIG. E70. Astartidae (Eriphylinae) (p. NS70).

Herzogina CHAVAN, 1952 [3] [*Astarte herzogi
KRAUSS, 1850 (=*Cytherea herzogii HAUSSMANN,
1837); OD]. Rounded, moderately convex, with
strong concentric ribs. Depressed lunule. Hinge
with marginal AlV, Alll almost perpendicular
to 3a, 3b curved onwards on its lower part; a
broad depression for 4b and the nymph; remote
posterior laterals. Crenate margin. L.Cret.(Neo
com.), S.Afr.--FIG. E68,1O. *H. herzogii
(HAUSSMANN); lOa-e, LV ext., int., RV int., XO.7
(Krauss, 1850).

Lirodiscus CONRAD, 1869 [*Astarte tellinoides CON
RAD, 1833; SD DALL, 1903]. More or less trans
versely rounded and compressed. Concentrically
sculptured. Flattened beaks and escutcheon. Two
cardinals on each valve; anterior laterals obliquely
directed; posterior ones prolonged under liga
men tar extension. Well-impressed scars. Margin
commonly denticulate. Eoe., USA.
L. (Lirodiscus) [13]. Thickened, with strong con

centric ribs and growth striae; with posterior fold.
Broad lunule and escutcheon. Flat nymph with
undulating growth striae, extending up from
posterior margin to and above 3b and 4b. An
terior left laterals bifurcate under lunule. Eoe.,
USA.--FIG. E68,7. *L. (L.) tellinoides (CON
RAD), M.Eoc., Ala.; 7a-e, LV ext., int., RV int.,
Xl (Harris, 1919).

L. (Crustuloides) G. D. HARRIS, 1919 [14]
[*Crassatellites (Seambula) psyehopterus DALL,
1903; M]. Thin, much compressed; irregularly
striated, undulating peripherally; lunule and
escutcheon linear. Hinge plate enlarged in front,
with one straight anterior lateral; posterior ones
somewhat broadened. L.Eoe., USA(Miss.).-
FIG. E68,4. *L. (C.) psyehopterus (DALL); 4a-e,
LV ext., int., RV int., Xl (Harris, 1919).

Subfamily OPINAE Chavan, 1952
[nom. corr~ct. herein (pro Opisinae CHAVAN. 1952)]

Very high beaks; anterior laterals obso
lete; high, trigonal cardinals. Oblong or
transverse carinated shell, with a defined
posterior area (50). Dev.-U.Cret.

Arrangement of generic taxa by CHAVAN.--1.
Opis.--2. Trigonopis.--3. Paehyopis.--4.
Coelopis.--5. Cryptoeoelopis.--6. Prosoeoelus.
--7. Tripleura.--8. Prosoeoelogeton.--9.
Heteropis .--10. Trigonastarte .--11. Seebaehia.
--12. Opisoma.

Opis DEFRANCE, 1825 (1824, nom. nud.) [*Trigonia
eardissoides LAMARCK, 1819; M]. Obliquely oblong,
with prominent beaks. Ventral margin curved in
front of medioposterior undulation; posterior mar
gin then truncated. Concentric ribbing. More or less
shallow lunule. Large hinge, without laterals; one
strong RV trigonal and 2 LV cardinals, commonly
with their lateral faces striated; 4b stronger than
2. Ligament narrow. Margin more or less crenate.
L.ll/r.(Lias.)-U.Cret., Eu.-Madag.-N.Am.-Japan.
O. (Opis) [1]. Subtrigonal, rounded in front and

ventrally, inflated, obliquely elongated. Erect
beaks. Lunule large, somewhat depressed. Ribs
closely spaced. Hinge with 3b triangular and
high. L.lur.( Lias.)-U.Cret., Eu.-N.Am.-Madag.
--FIG. E71,2. *0. (0.) eardissoides (LA
MARCK), U.Cret.(Cenoman.), Belg.; 2a,b, RV ext.,
ant.; 2e,d, LV hinge view, ant.; 2e, LV into mold,
Xl (50; d'Archiac, 1847).

O. (Pachyopis) BIGOT, 1895 [3] [*0. ponderosa
DESLONGCHAMPS, 1883; OD]. Much inflated,
thick; ventrally (instead of posteroventrally) elon
ga ted. Ribs crossed by median and pos tmedian
angulation. Beaks rounded and conspicuously
prosogyrous. Very shallow lunule. Rudimentary
anterior LV cardinal. Margin crenate. luI'.
(Bajoe.-Lusitan.) , W.Eu.--FIG. E72,3. *0.
(P.) ponderosa DESLONGCHAMPS, Bajoc., W.
France; 3a,b, RV ext., int., XO.7 (50).

O. (Trigonopis) FISCHER (ex MUNIER-CHALMAS,
MS), 1887 [2] [*Opis similis D'ORBIGNY, 1844
(=Cardita similis SOWERBY, 1819); M]. Sub
trapezoidal, angular in front; inflated, but slight
ly curved forward; narrow regularly spaced ribs;
strong medioposterior angulation. Rounded beaks.
Shallow lunule; 3b largely and more or less ob
tusely triangular. L.lur.-L.Cret., W.Eu.--FIG.
E71,3. O. (T.) praesimilis COSSMANN, M.Jur.
(Bajoc.), France; 3a-e, RV ext., int., LV int., X3
(161 ).

Coelopis FISCHER (ex MUNIER-CHALMAS, MS), 1887
[*"Opis lunulata MILLER" (errore pro *Cardita
lunulata J. SOWERBY, 1819); M]. Subquadrangular
to subtrapezoidal, with almost enrolled proso
gyrous beaks and large depressed well-defined
lunule. Concentric ribbing; anteromedian and
medioposterior carinas. Relatively restricted hinge
with one strong RV and 2 LV narrow cardinals,
without lateral striations; 2 very rudimentary.
Denticulated margin. M.Trias.-L.Cret., Eu.
C. (Coelopis) [4]. Without chamber individualized

in front of teeth. M.Trias.-L.Cret., Eu.--FIG.
E71,1a. *C. (C.) lunulata (SOWERBY), M.Jur.
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(Bathon.), France; RV ext., X3 (Cossmann,
1918).--FIG. E71,lb-d. C. (C.) affinis LAUBE,
M.Trias.(Ladin.), Aus.(Tyrol); lb,c, LV ant.,
hinge; ld, RV hinge; all X3 (58).

C. (Cryptocoelopis) BITTNER, 1895 [5] ["'Opis
locularis BITTNER, 1895 (=?O. affinis LAUBE,
1865, "female form"); SO CHAVAN, herein].

FIG. E71. Astartidae (Opinae) (p. N571-N573).

With a wide chamber individualized between
the lunular margin ~nd the anterior margin of
the hinge plate, thus duplicated. M.Trias.
(£Odin.), Eu.(Aus.).--FIG. En,2. "'C. (C.)
locularis (BITTNER), Tyrol; LV hinge, X3 (58).

Heteropis BOHM, 1893 [9] ["'Opis carinata QUEN
STEDT, 1858; 00]. Higher than long, inequi
lateral, with medioposterior angulation; finely
ribbed. Large flattened or shallow lunule. Proso
gyrous oblique prominent, but small beaks. Hinge
with anterior laterals partly developed and fused
to anterior cardinals, 3b narrow; posterior ones
rudimentary. Smooth inner margin. Jur.(Bathon.
Lusitan.) , Eu.--FIG. En,la,b. "'R. carinata
(QUENSTEDT), Lusitan., Ger.; la,b, LV ext., int.,
X2 (Buvignier, 1852).--FIG. En,lc. R. raulinea
(BUVIGNIER), U.Jur.(U.Oxford.), E.France; RV
int., Xl (Bohm, 1893).

Opisorna STOLICZKA, 1871 [12] ["'Opis paradoxa
BUVIGNIER, 1852 (="'Cardium paradoxum BUVIG
NIER, 1843); 00]. Trigonal, extremely oblong,
with an anteromedian strong carina. Opisthogyrous
erect beaks. Concentric striation. Three RV and
2 LV much elongated narrow cardinals; 6b fused
to narrow nymph. Anterior scar on a long plat
form. Jur.(lnfralias-Raurac.) , Eu.(France).-
FIG. En,4. "'0. paradoxum (BUVIGNIER), U.Jur.
(Lusitan.), E.France; 4a-c, LV ext., int., RV int.,
XO.7 (Buvignier, 1852).

Prosocoelus KEFERSTEIN, 1857, p. 155 [*Venus
prisca ROEMER, 1843; SO HAFFER, 1959]. Me
dium-sized, ovate, gibbous, umbones high, proso
gyrous, more or less anterior; lunule very deep, just
below beaks; without lateral teeth; RV with strong
cardinal tooth received between 2 teeth of LV,
anterior of which is ill-defined conical and pos
terior rather thin; with several diagonal folds and
furrows on mid-posterior area or lacking orna
ment. Dev., Eu.-Spitz.
P. (Prosocoelus) [6]. Short subquadrate, nearly

smooth. LDev., Ger.--FIG. E66,2. "'P. (P.)
priscus (ROEMER); 2a,b, RV and LV hinges, Xl;
2c, RV int., XO.3 (Haffer, 1959).

P. (Tripleura) SANDBERGER, 1889 [7] ["'T. pesan
uris (="'Grammysia pesanseris ZEIL & WIRTGEN,
1851); 00]. Posteriorly elongate, with several
radial folds. L.Dev., Ger.

P. (Prosocoelogeton) QUENSTEDT, 1926 [8] ["'Po
(P.) lenticularis; 00]. With distinct 3a along
lunular margin, 4b shorter and stouter than 3a.
U.Dev., Spitz.

Seebachia HOLUB & NEUMAYR, 1881 [11] ["'Astarte
bronni KRAUSS, 1850; 00]. Transversely trigonal,
large and very inequilateral; anterior end rounded,
posterior much elongated with dorsal angulati0I!'
Concentric ribbing. Lunule and escutcheon de
veloped. Cardinals unequal, striated on their lat
eral faces, 3b strongest; anterior laterals small, pos
terior ones absent. Scars impressed, posterior one
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on platform. Margin crenate. L.Cret.(Neocom.) ,
S.Afr.-India.--FIG. E7I,4. "'s. bronni (KRAUSS),
S.Afr.; 4a-c, LV ext., int., RV int., XO.5 (Krauss,
1850).

FIG. En. Astartidae (Opinae) (p. N57I-N573).

Trigonastarte BIGOT, 1895 [10] ["'Astarte trigonalis
J. DE C. SOWERBY, 1824; OD] [=Opisastarte
FRECH & MEYER, 1922 (type, Astarte trigonalis
SOWERBY, 1824; SD CHAVAN, herein)]. Transverse
ly and inequilaterally trigonal, shortened forward.
Prosogyrous beaks; somewhat depressed lunule.
Concentric ribbing with medioposterior angulation.
One strong RV trigonal and 2 LV cardinals,
striated on their lateral faces; poorly marked an
terior right and posterior left laterals. Crenulated
margin. M.Jur., W.Eu.-Indon.--FIG. En,5. "'T.
trigonalis (SOWERBY), Bajoc., W.France; 5a-c,
RV ext., int., LV int., XO.7 (50,870).

Family CRASSATELLIDAE Ferussac,
1822

I =CrassateIlitidae DALL, 18951

Subquadrangular to trigonal in outline,
rounded in front, more or less truncated pos
teriorly. Concentrically ribbed to smooth.
Internal layer of radial riblets straight and
continuous (so far as observable). Ligament
internal, in pit, which commonly obliterates
upper part of tooth 4b; narrowly marginal
nymphal ridge behind pit. Dev.-Rec.

Subfamily CRASSATELLINAE Ferussac, 1822

[nom. transl. CHAVAN, 1952 (ex Crassate1lidae F:b,uSSAC,
1822) I

Prosogyrous or orthogyrous beaks; an
terior laterals not passing up in front of
anterior cardinals. Cardinals divergent.
Resilium well developed. Dev.-Rec.

Arrangement of generic taxa by CHAVAN.--1.
Crassatella.--2. Pachythaerus.--3. Landinia.
--4. Indocrassatella.--5. Salaputium.--6.
Oriocrassatella.--7. Cypricardella.--8. Uddenia.
--9. Crassatina.--lO. Chattonia.--I1. Tala
brica.--12. Eucrassatella.--I3. Hybolophus.
--14. Spissatella.--I5. Bathytormus.--I6.
Anthonya.

Crassatella LAMARCK, 1799 ["'Mactra cygnaea LA
MARCK, 1799 (non CHEMNITZ, 1782) (=C. gibba
LAMARCK, 1801 =Venus ponderosa GMELlN,
1791); SD SCHMIDT, 1818] [=?Crassatellites
KRUEGER, 1823 (type, C. sinuatus (non Crassatella
sinuata LAMARCK, 1818); M) (nom. dub.); Roissya
"Lesson" SCHAUFUSS, 1869]. Subtrapezoidal, thick;
prosogyrous beaks. Concentric ribbing and pos
terior angulation. Lunule and escutcheon deeply
sunken. Resilial pit large, but not reaching lower
margin of plate. Scars broad, anterior one reni
form, posterior one ovate and truncate. Valve
margins finely crenulate. M.Cret.(Turon')-Mio.,
Eu.-N.Am.
C. (CrassateIla) [1]. High, irregular, with more

or less vanishing ribs. Short anterior laterals. Post-
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FIG. E73. Crassatellidae (Crassatellinae)
(p. N573-N574).

resilial ridge prolonged by posterior laterals. V.
Cret.(Turon.)-Mio.(Helvet.), Eu.-N.Am.--FIG.
E73,5. C. (C.) ponderosa (GMELIN), M.Eoc.,
France(Paris basin); 5a-c, LV ext., int., RV int.,
XO.5 (Chavan, n; Deshayes, 1837).

C. (Landinia) CHAVAN, 1952 [3] ["C.landinensis
NYST, 1843; OD]. Transversely elongate, oblique
ly truncate posteriorly; compressed. Rounded ribs.
Anterior teeth long, 2 slightly oblique forward.
Strong postresilial ridge, prolonged by remote
posterior laterals. V.Cret.(Senon.)-V.Eoc., Eu.-N.
Am.-?Palestine.--FIG. E73,1. "C. (L.) landi
nensis NYST, L.Eoc., France(Paris basin); la,b,
LV ext., int., XO.7 (Deshayes, 1837).

C. (Pachythaerus) CONRAD, 1869 [2] ["C. vindin
nensis D'ORBIGNY, 1843; OD]. With prominent
dorsal slope and well-marked posterior angula
tion. Ribs commonly lamellar. 3b trigonal,
pointed; 4b curved, continuing far below pit.
Postresilial ridge almost fused with margin of
escutcheon above laterals. M.Cret.-M.Eoc., Eu.
N.Am.-Japan.--FIG. E73,4. "C. (P.) vindinnen
sis D'ORBIGNY, L.Turon., W.France; 4a, LV ext.,
XO.75; 4b,c, LV int., RV int., Xl.4 (695;
Chavan, n).

Anthonya GABB, 1864 [16] ["A. cultriformis; M].
Narrowly and transversely inequilateral, flattened;
anteriorly rounded, posteriorly much elongated
and tapering. Suborthogyrous beaks. Oblique and
narrow lunule, flattened escutcheon. Broad obsolete
upper anterior lateral, 2 well-developed cardinals,
largely oblique resilium and long posterior lateral.
Cret., ?Eoc., N.Am.-W.Eu.-Afr.-Asia-Australia
Japan.--FIG. E73,2. "A. cultriformis, U.Cret.,
USA(Calif.); 2a-c, RV ext., hinge, LV hinge, Xl
(333).

Bathytormus STEWART, 1930 [15] ["Crassatella pro
texta CONRAD, 1832; OD] [=Crenoerassatella
HABE, 1951 (type, Crassatella foveolata SOWERBY,
1870; OD) (subj.)]. Transversely subtrigonal, an
terior side rounded, posterior attenuated, in many
shells ventrally narrowed. Very small, feebly proso
gyrous beaks. Anterior RV lateral laminar, cardi
nals oblique, very large pit pushing them forward
and extending downward to margin of plate and
with thin ridge behind it; remote strong laminar
laterals. Large scars. Valve margins usually crenu
late. V.Cret.-Rec., W.Eu.-N.Am.-NE.Mex.-Asia(In
dia-Japan)-Ghana.--FIG. E73,3. "B. protextus
(CONRAD), M.Eoc., USA(Ala.); 3a-c, LV ext., int.,
RV int., XO.7 (Harris, 1919).

Crassatina KOBELT, 1881 ["Crassatella triquetra
"SOWERBY" REEVE (1842) 1843; OD] [=Crassa
tina WEINKAUFF, 1881 (nom. nud.)]. Subtrigonal
to subquadrate, rather small; prosogyrous beaks.
Concentric ribs divided or vanishing backward.
Narrow lunule and escutcheon. Anterior RV cardi
nal more or less prolonging laterals; posterior nar
row cardinals and elongate laterals. Trigonal re
silium. Paleoc.-Rec., Eu.-Asia(Japan)-Afr.
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FIG. E75. Crassatellidae (Crassatellinae)
(p. N575-N576).

C. (Crassatina) [9]. Valve margins crenulate;
shell rather thick. Anterior RV cardinal in pro
longation of lateral; 3b slightly curved forward;
well-marked ligamentary ridge in prolongation
of laterals. U.Eoc.-Rec., Eu.-Afr.-Asia.--FIG.
E74,la. ·C. (C.) triquetra (REEVE), Rec., W.Afr.;
RV ext., Xl (Reeve, 1843).--FIG. E74,lb. C.
(C.) sp. d. C. bronni (WOOD), V.Eoc., Eng.; RV
hinge, XO.7 (100).

C. (Chattonia) MARWICK, 1928 [10] [·C. ani
mula; 00]. Valve margins smooIh. Anterior RV
cardinal more distinct than lateral; 3b curved
forward; ligamentary ridge and posterior laterals
separated. Paleoc.-Rec., W.Eu.-Australia-N.Z.-
FIG. E74,2a-c. ·C. (C.) animula MARWICK, Oligo.,
N.Z.; 2a-c, LV ext., int., RV int., X4 (593).-
FIG. E74,2d. C. (C.) bartonensis (WOOD), V.Eoc.
(Barton.), Eng.; RV hinge, en!. (100).

Cypricardella HALL, 1858 [7] [.c. subelliptica;
SO MILLER, 1889]. Subtrapezoidal, flattened, rather
small, with somewhat lamellar concentric ribs.
Hinge pIa te narrow; la terals present, long and
straight; anterior RV and posterior LV cardinals
thin; 3b stout, virguliform, 2 more or less fused
to termination of All. Resilium in front of flat
nymph. Elliptical small scars. Dev.-Carb., W.
Eu.-N.Am.-India.--FIG. E75,1. ·C. subelliptica,
Miss., Iowa; 1a,b, topotypes, LV, RV hinges, X20,
X 12 (Newell, n) .--FIG. E75,3. C. sp., L.Oev.,

2

10

20

Ch~

2d

FIG. E74. Crassatellidae (Crassatellinae)
(p. N574-N577).
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FIG. E76. Crassatellidae (Crassatellinae) (p. N576).

Ger.; LV int., diagr. (Haffer, 1959).--FIG. E75,
2. Astartella vera HALL, U.Penn., Tex.; LV int.,
X2 [for comparison with Cypricardella] (Newell,
n).--FIG. E74,7. C. baudeti CHAVAN, Carb.,
Belg.; 7a, RV ext., X 1.3 (Hall, 1858); 7b,c, RV
and LV hinges, X 1.3 (109).

Eucrassatella IREDALE, 1924 [*Crassatella kingicola
LAMARCK, 1805; OD]. Transversely subtrigonal
and inequilateral, large, thickened; with rounded
ventral margin. Concentric ribs vanishing ventrally,
stronger and closer toward more or less ortho
gyrous beaks. Cardinals strong, posterior ones
straight in front of large pit which extends down
ward to lower margin of plate; laterals large.
Inner margin smooth. Paleoc.-Rec., Antarctic-N.Z.
W.Eu.-Australia-N.Am.-S.Am.

E. (EucrassatelIa) [12]. Rounded, with almost
prosogyrous beaks; posterior side truncate. An
terior laterals elongated, cardinals oblique. Pa/eoc.,
W.Eu.; Oligo.-Rec., N.Z.-Australia.--FIG. E74,
6. *E. (E.) kingicola (LAMARCK), Australia;
6a-c, RV ext., RV and LV hinges, XO.7 (509).

E. (Hybo10phus) STEWART, 1930 [13] [*Crassa
tella gibbosa SOWERBY, 1832; OD]. Flattened,
with somewhat opisthogyrous beaks; shell taper
ing backward. Very short anterior laterals; 3a
well separated from lunular margin. Mio.-Rec.,
N.Am.-S.Am.--FIG. E74,5. *E. (H.) gibbosa
(SOWERBY), Rec., S.Am.(W.Coast); 5a-c, LV ext.,
int., RV int., XO.7 (Reeve, 1841, 1843).

E. (SpissatelIa) FINLAY, 1926 [14] [*Crassatella
trailli HUTTON, 1873; OD]. Flattened, with al
most orthogyrous flat beaks; shell acuminate,
scarcely truncate posteriorly. Narrow lunule.
Marginal 3a. M.Eoc.-Rec., N.Am.-Australia-N.Z.
Antarctica.--FIG. E76,2. *E. (S.) trailli (HUT
TON), L.Mio., N.Z.; 2a,b, RV ext., int., XO.75;
2c, RV ext., XO.75 (303; Suter, 1914).

Indocrassatella CHAVAN, 1952 [4] [*Crassatella
indica E. SMITH, 1895; OD]. Subtrapezoidal, in
flated, moderately thin. Concentric regular rounded
ribs; no dorsal angulations. 3a almost hidden un
der lunular margin; resilial pit small, behind up
per part of 4b. Long, narrow posterior ridge and
LV lateral lamina. Very small, rounded, partly
truncated scars. Valve margins finely erenulate.
Rec., Arabian Sea.--FIG. E76,3. *1. indica
(SMITH); 3a-c, LV ext., int., both valves (dorsal),
X I (Alcock & Anderson, 1897).

Oriocrassatella ETHERIDGE, JR., 1907 [*0. stokesi;
OD] [=Proerassatella YAKOVLEV, 1928 (subj.)
(type, Schizodus planus GOLOVKINSKY, 1869)].
Transversely inequilateral, elongated backward.
Hinge with 2 strong bifid, 3a long, 3b narrow, 4b
curved in front of rather large pit, with post
resilial ridge isolating upper part of ligament.
Long posterior laterals. U.Carb.-Perm., Aus.-Asia
Eu.-New S. Wales - Australia-Indon.-USSR-Greenl.
--FIG. E76,4a,b. P. plana (GOLOVINSKI), Perm.,
USSR; 4a,b, RV int., LV int., XO.7 (1010).-
FIG. E76,4c. *0. stokesi, W.Australia; RV ext.,
X 0.7 (Dickins, 1956).

SaJaputium IREDALE, 1924 [5] [*Crassatella fulvida
ANGAS, 1871; OD]. Subtrigonal, ventrally rounded,
flattened; rather small. Concentric ribbing. Resilial
pit adjacent to apophysis of posterior cardinal, not
reaching lower margin of plate. Laterals very long,
especially anterior ones. Anterior scar large, sub
reniform. Valve margins finely crenulate. Neog.
Rec., Australia-Indon.--FIG. E76,l. *S. fulvidum
(ANGAS), Rec., Australia; 1a-c, LV ext., int., RV
int., X2 (Angas, 1863; Chavan, n).

Talabrica IREDALE, 1924 [11] [*Crassatella aurora
ADAMS & ANGAS, 1863; OD]. Transversely sub
elliptical, compressed, with small orthogyrous
beaks. Concentric ribs not divided backward but

© 2009 University of Kansas Paleontological Institute



Veneroida-Crassatellacea N577

FIG. En. Crassatellidae (Scambulinae)
(p. N5n-N578).

irregular ventrally. Escutcheon narrow, ill-defined.
Cardinals oblique, 4b not narrowed by pit; an
terior laterals elongate, clearly distinguishable from
cardinals, posterior laterals remote. Margin feebly
crenulate. V.Plio.-Rec., N.Z.-Australia.--FIG.
E74,3. "'T. aurora (ADAMS & ANGAS), Rec., Tas
mania; 3a, LV ext., Xl (Angas, 1863); 3b,c,
LV int., RV int., X1.5 (Chavan, n).

Uddenia STEPHENSON, 1941 [8] ["'Gouldia conradi
WHITFIELD, 1885; OD]. Subquadrate to sub
trigonal, small; anteriorly rounded, posteriorly at
tenuated and truncated. Concentric, spaced, narrow
and irregular ribs. Orthogyrous beaks. Marginal
narrow anterior, large and grooved posterior car
dinals; long and remote posterior laterals. Small
scars. Valve margins grooved and smooth. V.Cret.,
N.Am.--FIG. E74,4. "'V. conradi (WHITFIELD),
Emscher., USA(N.Car.); 4a, LV ext., X2.5; 4b,c,
LV and RV hinges, X8, X5 (887).

Subfamily SCAMBULINAE Chavan, 1952

Strongly opisthogyrous, or orthogyrous
beaks; anterior laterals reaching beaks in

front of anterior cardinals. Subparallel, nar
row cardinals; reduced resilium in narrow
pit (109). L.Cret.-Rec.

Arrangement of generic taxa by CHAVAN.--l.
Scambula.--2. Remondia.--3. Mediraon.--4.
Stearnsia.--5. Crassinella.
Scambula CONRAD, 1869 [1] ["'So perplana; M].

Subtrigonal, inequilateral, much compressed, with
convex ventral and concave posterior margins.
Pointed beaks. Cardinals approximate and striated;
short resilium and ligamentary support above and
behind top of LV posterior cardinal; broad and
very long laterals on both valves. Small anterior
scar. Valve margins crenulate. V.Cret., N.Am.-
FIG. En,3. "'S. perplana, Senon., USA (Tenn.) ;
3a,b, LV ext., int., X2 (951).

Crassinella Guppy, 1874 [5] ["'Crassatella martini
ansis D'ORBIGNY in SAGRA, 1853; M] [=Pseu
deriphyla FISCHER, 1887 (obj.); Gouldia AUCTT.
(non C. B. ADAMS, 1847)]. Trigonal-rounded,
short, compressed, small; anterior side rounded,
posterior somewhat longer, angular at its end.
Concentric lamellar undulations. Narrow lunule;
posterior margin strongly concave, bounded by
broad escutcheon. Cardinals long and slender, in
front of deep, large resilium protruding backward;
very long anterior RV and posterior LV laterals.
Smooth inner margin. M.Eoc.-Rec., Am.-W.lndies.
--FIG. En,4a. "'C. martinicensis (D'ORBIG
NY), Rec., Cuba; RV ext., X 10 (d'Orbigny in
Sagra, 1853).--FIG. En,4b,c. C. branneri (AR
NOLD), Pleist., USA (Calif.) ; 4b,c, RV and LV
hinges, en\. (100).

Remondia GABB, 1869 ["'R. furcata; M]. Trans
versely subtrapezoidal, anteriorly rounded, pos
teriorly elongated, with sinuous truncation. Con
centric external undulations and medioposterior
angle. Cardinals and laterals curved. Posterior part
of 4b on minor elevation. Inner shell margin
crenulate. L.Cret., W.Eu.-N.Am.
R. (Remondia) [2]. Much elongated posteriorly.

Teeth arcuate; with nymphal ridge and another
one in front of it, which divides resilium. Lunule
and escutcheon excavated. L.Cret., W.Eu.-N.Am.
--FIG. En,5. "'R. (R.) furcata GABB, L.Cret.,
Mexico; 5a,b, LV ext., hinge, XO.75, XO.7
(333,877).

R. (Mediraon) VOKES, 1946 [3] ["'M. divarica
tum; OD]. Shorter backward, much flattened.
Resilium not divided, barely separated from
nymphal ridge. L.Cret., W.Eu.-Lebanon-N.Am.
--FIG. En,2. "'R. (M.) divaricata (VOKES),
Apt., Lebanon; 2a,b, RV ext., hinge, X 1.5
(945).

Stearnsia WHITE, 1887 [4] ["'So robbinsi; OD].
Subtrigonal, compressed, almost equilateral; lat
erally angulated; ventrally rounded, posteroventrally
narrowed. Concentric undulations on disc, with
sharp posterior carina. Long narrow lunule and
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Nidarica

FIG. E78. Cardiniidae (p. N578-N580).

longer escutcheon. Beaks angular, appressed, al
most orthogyrous. Approximate strong cardinals
and long la terals; resil ium narrowIy separa ted
from ligament by septum. Valve margins smooth.
L.Cret., W.Eu.-N.Am.--FIG. E77,l. *S. robbinsi,
USA(Tex.); la,b, LV ext., int., XO.7 (White,
1887) .

Family CARDINIIDAE Zittel, 1881
[(m(nd. Cox, 1961] [=Cypricardiniidae ULRICH, 1897]
[Materials for this family prepared by L. R. Cox and

ANDRE CHAVAN except as recorded otherwise]

Ovate or subtrigonal, more or less in
equilateral, thick-shelled, equivalve, con
vexity weak to moderate. Lunule and
escutcheon well defined in more typical
genera. Ligament opisthodetic, external al
though deeply sunk in some forms owing
to steep slope of escutcheon. Cardinal teeth
low, not more than two in each valve, 3b
oblique, 2 more or less fused to margin,
more or less obsolete in many forms. Lat
erals strong, obliquely increasing in promi
nence, posterior ones of RV never duplicated
on LV (no PIV) and entirely posterior to
ligamental nymphs. Anterior laterals pres-

ent or absent. Adductor scars deep, sub
equal; accessory scars rarely present. Pallial
line simple. Ornament coarsely concentric
or lacking. [Marine.] Ord.-Rec.

Besides Cardinia, a heterodont genus,
ZITTEL originally included in the Cardinii
dae several nonheterodont genera which
now are referred to the Anthracosiidae and
Pachycardiidae (201).
Cardinia AGASSIZ, 1841 [*Unio listeri J. SOWERBY,

1817; SD ICZN, Op. 292] [=Thalassides BERGER,
1833 (suppressed by ICZN); Ginorga GRAY, 1840
(nom. nud.); Sinemuria DE CHRISTOL, 1841 (sup
pressed by ICZN); Cardinea STUTCHBURY, 1842
(nom. null.); Pachyodon STUTCHBURY, 1842 (non
VON MEYER, 1838); Dihora "Gray" Anon., 1842
(obj.); Thalassites QUENSTEDT, 1843 (nom. van.)
(non SWAINSON, 1837); Storthodon "Brown"
ZITTEL, 1881 (non GIEBEL, 1856) (obj.)]. Me
dium-sized to large, ovate to cuneiform. Lunule
and escu tcheon bordered by more or less distinct
ridges, steeply inclined, in some forms lying al
most in plane of commissure of valves, ligamental
nymph thus deeply sunk, although not internal;
lunule commonly extending to posterior side of
beak. Single weak, radially elongated cardinal
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Cypricordinio 1c

FIG. E80. Cardiniidae (p. N579).

tooth and dorsal margin of opposite valve. Orna
ment of concentric ribs or imbrications, or lack
ing. U. Trias. (Carn.) - U. Lias. (Toare.), cosmop.
[Records from Bajocian based on poor material
and doubtfully acceptable.].--FIG. E78,2. C. hy
brida (SOWERBY), L.Lias., Eng.; 2a-e, RV ext.,
LV int., RV int., Xl (Cox, n).

Balantiosdena SPEDEN, 1962, p. 96 [·B. gairi; 00].
Small, subrectangular, ovate or subtrigonal; umbo
placed well forward, prosogyrous; lunule deep, no
distinct escutcheon; nymph prominent; cardinal
teeth well developed, 3b in RV received between
2 and 4b in LV; one anterior lateral in each valve,
that of RV tuberculiform; 2 slightly oblique pos
terior laterals in RV, 1 in LV. M.Trias.( LAdin.) ,
N.Z.--FIG. E79,4. ·B. gairi; 4a-e, LV ext.
(holotype), RV int., LV int., all X5.5 (Speden,
1962) .

Cypricardinia HALL, 1859 [pro C. lamellosa
HALL, 1859; non C. lamellosa (Sanguinolaria
lamellosa) GOLDFUSS, 1840] [·C. halli BEUSHAU
SEN, 1897; 00] [=?Synopleura MEEK, 1871
(type, Cyprieardinia? earbonaria MEEK, 1871, L.
Carb.)]. RV more convex than LV, very inequi
lateral; modioliform in shape, beaks anterior; out
line variable, wider posteriorly; umbonal slope
prominent, often obtusely angular; surface with
strong imbricating concentric equidistant lamellose
undulations and commonly with radiating costellae;
valves crossed obliquely by shallow byssal sulcus;
dentition (AlII-3a) , 3b, 5b, PI, PIlI / (AIV), AlI-2,
4b, PlI. Ord.(Llandeilo), Eu.; Sil.(Medinan)-L.
Perm., cosmop.--FIG. E80,la,b. C. lamellosa
(GOLDFUSS), M.Dev., Ger.; la,b, LV and RV
hinges, en!. (Chavan, n, from Beushausen).-
FIG. E80,le,d. ·C. halli BEUSHAUSEN, L.Dev.(L.
Helderberg.), USA(N.Y.); le,d, LV ext., both
valves dorsal, X3 (373).

Isopristes NICOL & ALLEN, 1953 [·1. crassus; 00].
Thick, subquadrate, beaks prosogyrate, located
nearly at anterior end of dorsal border; no lunule.
Sculpture of strong equidistant spaced concentric

2
Pseudostorte

4b

/

Isopristes

FIG. E79. Cardiniidae (p. N579-N580).
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tooth (3b) present in RV in some species (but
indistinguishable in others), and received in shal
low recess in LV. Lateral teeth heavy, LV posterior
and RV anterior ones each with tubercle-like ter
mination received in recess between corresponding
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2

FIG. E80A. Cardiniidae (p. N580).

folds and small, closely spaced radial riblets. An
terior scar rather small and deep; posterior larger.
LV with 2 oblique teeth, RV with 1 small round
anterior lateral; posterior hinge not preserved;
apparently a nymph. Inner margin crenate. U.Trias.
(Nor.), S.Am.(Peru).--FIG. E79,3. ·1. crassus;
3a·e, RV and LV int., LV ext., XO.7 (Nicol &

Allen, 1953).
?Minepharus TOKUYAMA, 1958 [·Palaeopharus

(Minep/larus) triadieus; 00]. Shell elliptical, ta
pering slightly anteriorly; umbo prosogyre; liga
ment area wide, transversely striate; lunule small
but distinct; anterior adductor scar strong; poster
ior scar larger and less distinct; dentition consists
of 1 RV and 2 LV cardinals and anterior and pos
terior lateral; 2b not clearly separated from margin
of lunule; 4b elongated, slender and welded to de
pressed triangular nymph; socket 3b deep, fairly
short; socket PI profound; PIll less distinct than
PI; narrow furrow divides anterior lateral Alll;
ornament consisting of radial costae and lines of
growth. U.Trias., ]apan.--FIG. E79,l. ·M. triadi
eus(ToKUYAMA); Yamaguchi Prefecture; LV int.,
X 1 (A. Tokuyama, 1958). [NEWELL].

Nidarica Cox, 1961 [·Cardinia slatteri WILSON &

CRICK, 1889]. Small-medium in size, Opis-like,
with strongly prosogyrous, terminal umbones from
which prominent, angular carinae pass to extremi
ties of concave ventral margin. Lunule deep, with

angular posterior end; nymphs not quite so deeply
sunk as in Cardinia. No distinct cardinal teeth, but
lunular marginal region of LV projects and is
much thickened, this projection being received in
corresponding recess in RV. Lateral teeth as in
Cardinia. Ornament of wide-spaced growth im
brications. L.Jur.(M.Lias.,Domer.-U.Lias., basal
Toare.}, Eng.--FIG. E78,3. N. slatteri (WILSON
& CRICK), basal Toarc.; LV ext., Xl (Cox, n).

Pseudastarte COSSMANN, 1921, p. 17 [.Astarte
(Pseudastarte) emarginata; M]. Very small,
trigonally ovate, beaks at anterior quarter of
length; convexity feeble; lunule shallower than in
Cardinia, escutcheon narrow; cardinal tooth (3b)
of RV well developed, bifid; laterals as in Cardinia.
L.Jur.(Lias.,Hettang.) , Eu.(France) .--FIG. E79,
2. ·P. emarginata (COSSMANN); RV int., x5.3
(Chavan, n).

Tellidorella BERRY, 1963 [·T. eristulata; M]
[=Lirotarte OLSSON, 1964 (type, L. paphia; 00)].
Small, solid, flattened, acutely subequilateral, ven
trally rounded. Sculpture of laminate concentric
ridges, each one cristate on carinations which
bound long narrow lunule and ecutcheon; in
tervals radially striate or ridged. Anterior scar
reniform, posterior one rounded. Median massive
LV cardinal, anterior one almost directly prolonged
into long anterior upper lateral; upper and lower
laterals separated by socket; distant posterior lat
erals forming edges of socket; LV hinge with 2
cardinals and long, marginal, anterior and pos
terior lateral; short external ligament. Mio.-Ree.,
S. Am.(Ecuador)-N. Am.(Mexico).--FIG. E80A,
2. ·T. eristulata, Rec., Mexico; RV int., X 10
(Keen, n).--FIG. E80A,1. T. paphia (OLSSON),
Mio., Ecuador; 1a-e, RV int., LV int., RV ext.,
X6 (Olsson, 1964).
[This small shell is a "living fossil," having all morpho.
logical characters of the Cardiniidae. among which are the
right duplicate, V-shaped posterior laterals, lack of distinct
5b, a long AI. no marginal AIV and PlV.)

Torastarte MARWICK, 1953 [·T. bensoni; 00].
Trigonally ovate, astartiform; deep lunule in front
of beak, ligamental nymphs relatively heavy, deeply
sunk, with corresponding downward arching of
posterodorsal margin. Strong RV tubercular lat
erals, those of LV marginal, 2, 3b, 4b narrowly
oblique and partly covered. Ornament of unequal
closely spaced concentric ribs. U.Trias.(Otapir.=
Rhaet.}-L.Jur.(Lias.},N.Z.--FIG. E78,l. q. ben
soni, Rhaet.; la-c, LV ext., LV int., RV int., Xl
(593).

Family MYOPHORICARDIIDAE Chavan
in Vokes, 1967

[Materials for this family prepared by L. R. Cox and
ANDRE CHAVAN]

Small to small-medium, equivalve, sub
trigonal to trapezoidal, subequilateral to
strongly inequilateral with umbones anterior

Tellidorello
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FIG. E81. Myophoricardiidae (p. N581-N582).

to mid-length; commonly carinate posterior
ly, with posterior end truncate; ligament
external, opisthodetic, short; hinge funda
mentally with one anterior and one pos
terior lateral in each valve, and two (per
haps three) cardinals in LV, two cardinals
in RV, anterior one small, some cardinals
commonly suppressed, so that only one may
be present in single valve (either LV or
RV) and two in other, or only one in each
valve; lateral teeth lamelliform, those of LV
formed by projections of dorsal margin and
received in sockets between corresponding
duplicate laterals of RV and dorsal margin;
pallial line entire; surface smooth or with
concentric riblets. Trias.

Much disagreement has existed as to the
systematic position of genera placed in this
new family, and consequently, in notations
applicable to their cardinal teeth. Provision
al association of the family with the Crassa
tellacea implies that the two cardinal teeth
of the LV are interpreted as 2 and 4b and
those of the RV as 3a and 3b. ODHNER
(683, p. 582), however, considered the
hinge to be of "cyrenoid" type, interpreting
the teeth of the LV as 2a and 2b, those of
the RV as 1 and 3b; he cited a statement
by FRECH that a third (very weak) cardi-

nal (4b) can be detected in some specimens
of the LV of Myophoriopis. ODHNER there
fore considered that the genus should be
regarded as an early member of the Corbi
culacea. The fact that some specimens of
Myophoriopis have only one cardinal in the
LV, received between two in the RV (Fig.
E81,1b,c), with this arrangement reversed
in other specimens (Fig. E81,1g,h), is not
attributable to hinge inversion (since ar
rangement of the lateral teeth remains the
same) but to great variability in the devel
opment of individual teeth and to incom
plete preservation. It is owing to this vari
ability that the interpretation of the ele
ments of the hinge presents difficulty.

Myophoricardium VON WOHRMANN, 1889, p. 226
[OM. lineatum; M] [=Myophorocardium NEU
MAYR, 1891 (nom. null.)]. Trapeziform 10 sub
trigonal, slightly inequilateral, length only slightly
exceeding height; posterior ridge obtuse, no
lunule or escutcheon; LV with strong anterior and
weak posterior tooth, almost equally divergent and
bordering recess for single strong tooth of RV;
anterior laterals weak; surface almost smooth. U.
Trias. (Carn.), Eu.(N. Alps-S. Alps-Sicily-Hung.)
SW.Asia(Jordan) -China(Yunnan) .--FIG. E81,2.
OM. lineatum; Carinthia (2a,b), N.Alps (2c,d);
2a, LV ext., 2b, dorsal view, both X1.3; 2c,d,
LV and RV hinges, both X3 (58).
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Myophoriopis VON WOHRMANN, 1889, p. 221 [·Myo
phoria lineata VON MUNSTER, 1841, p. 88 (=Lyro
don lineatus VON MUNSTER in GOLDFUSS, 1837-40);
M] [=Myophoriopsis NUVE, 1940 (nom. null.)].
Subtrigonal, moderately to strongly inequilateral,
with prominent posterior carina; lunule and
escutcheon well developed; either valve with single
strong cardinal tooth in median position, received
between 2 divergent cardinals in other valve;
cardinal teeth transversely ridged; laterals well de
veloped; flank ornamented with concentric riblets.
M. Trias. (Ladin.)-U. Trias. (Nor.), Eu.(N. Alps-S.
Alps-Hung.-Italy-Balkans) -Afr. (Libya)-SW. Asia
(Jordan)-lndon.(Sumatra).--FIG. E81,la-d. ·M.
lineata (VON MUNSTER), M.Trias.(Ladin.), S.Tyrol;
la, LV ext., Xl.3; lb, LV int., X2; le, RV int.,
X2; ld, teeth of RV viewed from above, X2 (58).
--FIG. E81,le-h. M. rosthorni (BouE), V.Trias.
(Cam.), Carinthia; le, LV ext., X2; 11, dorsal
view, X2; 19, LV int., X2; lh, RV int., X2
(58).

Pseudocorbula E. PHILIPPI, 1898, p. 168 [·Nueula
gregaria MUNSTER in GOLD FUSS, 1837, p. 152; SD
DIENER, 1923, p. 186] [=?Raetolucina OSSWALD,
1930 (type, Corbula alpina WINKLER, 1859; OD);
Myophoriaemorphis MAZAROVICH, 1939 (no diag
nosis) (type, Cueullaea nueulilormis ZENKER)].
Transversely subtrigonal, slightly to strongly in
equilateral; with or without weak posterior carina;
lunule and escutcheon present; LV with strong
anterior cardinal and in some specimens weak
posterior cardinal; RV with single strong posterior
ly directed cardinal received in recess between LV
cardinals, accompanied by well-developed long
laterals duplicated in RV, teeth without transverse
ridges; surface smooth. L.Trias.-U.Trias., Eu.(Ger.
Spain-So Alps -Sardinia) -5. Am. (Brazil-V ruguay).
--FIG. E81,3. ·P. gregaria (VON MUNSTER), M.
Trias., M.Muscheikalk, W.Ger.; 3a-e, LV ext., into
and dorsal view; 3d, RV int., all X3 (Hohen
stein, 1913).

Family HIPPOPODIIDAE Cox,
new family

[Materials for this family prepared by L. R. Cox with
addition by AURELE LAROCQUE]

Medium-sized to large, thick-shelled, ir
regularly reniform or pyriform, gibbose,
with anteriorly placed, terminal or sub
terminal, prosogyrous beaks, well separated
in full-grown specimens; valve margins
closed; anisomyarian, posterior adductor
scar moderately large, anterior scar smaller,
deep, situated in anteroventral lobe; pallial
line virtually entire; internal marginal re
gion much broadened anteroventrally by
growth laminae, edges of which form rugose

FIG. E82. Hippopodiidae (p. N583).
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area continued by broad hinge plate bear
ing cardinal teeth and recesses as follows:
adjacent to nymph in RV, broad tooth which
is triangular and ridgelike in some speci
mens but rectangular and flat-topped in
others, and anterior to which is broad, shal
low recess for similar tooth of LV; RV with
weak posterior lateral tooth, LV with or
without posterior lateral; ligament external,
opisthodetic; nymph strong, arched; ex
terior of shell with very irregular and pro
nounced growth rugae. ?Dev., L.Jur.-V.Jur.

The single cardinal tooth of the RV is
presumably to be interpreted as 3b and the
main cardinal of the LV as 2. An angular
edge projecting from the face of the nymph
in some LV's is possibly to be regarded as
a second cardinal (4b), but the dentition is
very variable and the interpretation of minor
ridges doubtful.

This family is known only by its type
genus,l which is remarkable for its discon
tinuous distribution. Abundant in north
western Europe (particularly in England)
from the Hettangian to the Pliensbachian
stages of the Lower Jurassic, it has other
wise been met with only in the uppermost
Jurassic of one area in East Africa. Although
the East African species was originally made
the type of a genus named Epihippopodium,
differences between it and Lower Jurassic
specimens are of no more than specific im
portance.

Hippopodium J. SOWERBY, 1819, p. 91 [·H. pon
derosum; M] [=Epi/,ippopodium DIETRICH, 1933,
p. 71 (type, E. quenstedti)]. Characters of family.
L.Jur.(Hettang.-Pliensbaeh.), Eu.; U.Jur.(Tithon.),
E.Afr.--FIG. E82,1. ·H. ponderosum, L.Jur.
(Pliensbach.), SW.Eng.; la,b, LV ext. and dorsal
view, XO.8 (202); le-e, into of 2 RV's showing
variation in cardinal dentition and 1 LV, all XO.82
(Cox, n).

?Tusayana STOYANOW, 1948 [·T. cibola; 00].
Nearly circular, beaks almost in middle of hinge
line; surface smooth, umbones moderate, beaks
prosogyre, lunule small; ligament external; hinge
plate thick; LV with 2 cardinal teeth, one of which
is bifid, other long and simple, lying behind an
terior adductor muscle; RV with 1 amorphous
cardinal tooth; 1 posterolamellar tooth in each
valve. Dev.(lsland Mesa beds, Jerome F.), USA
(Ariz.).--FIG. E83,1. ·T. cibola; la,b, LV int.,
RV int., Xl (Stoyanow, 1948). [LARoCQUE]

1 Inclusion of the Paleozoic Tusayana in this family is
very dubious.-ED.

FIG. E83. Hippopodiidae (p. N583).

Superfamily CARDIACEA Lamarck,
1809

[nom. lransl . .GI,LL, 1871 (ex family Cardiacea GOLDFUSS,
1820) (=card,ac<cs LAMARCK, 1809) J [Materials for this

superfamily prepared by MYRA KEEN]

Sculpture normally radial, with change
of .ribbing pat.tern in most forms on pos
tenor slope; hInge with two conical cardi
nal teeth, those in LV of unequal size, an
terior larger, in RV fused to some extent·
lateral teeth distant from cardinals, anterio;
laterals wanting in some groups. Pallial line
entire in marine forms; some brackish-water
forms with pallial sinus and long siphons.
V.Trias.-Rec.

Family CARDIIDAE Lamarck, 1809
[nom. correct., BRODERIP. 1839 (ex Cardiacca GOLDFUSS

1820) (=cardiaCl:es LAMARCK, 1809) 1 '

Ligament parivincular, external, typically
short. Adductor scars subequal. Hinge with
two nonbifid cardinal teeth in either valve
cruciform in arrangement; lateral teeth
present, one anterior, one posterior in LV,
two anterior, one posterior in RV. V.Trias.
Rec.

Subfamily CARDIINAE Lamarck, 1809

[nom. transl. STOLlCZKA, 1870 (ex family Cardiacea GOlDFUSS

1820) (=cardiacees LAMARCK, 1809)] ,

Semicircular to quadrangular or, rarely,
elliptical; rib ornamentation along rib crests,
as beading or furrowing, or in intercostal
spaces, never arising from sides of ribs;
posterior margin digitate or crenulate;
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hinge, with few exceptions, nearly straight
(deviating less than 25 degrees from straight
line), relatively long, posterior cardinal in
LV elevated. U.Trias.-Rec.

Cardium LINNE, 1758 [*C. costatum; SD CHILDREN

1823] [=Bucardites VON SCHLOTHEIM, 1820 (nom:
van.); Cordium GISTL, 1848 (nom. null.); Tropi
docardium ROMER, 1865 (obj.)]. Ribs either

4C~

4b~

Cardium

Hedecardium

Criocardium

Bucardium

Granocardiurn

Perucardia

Incaca rd iurn
lOb

Ethmocardium

65b
Acanthocardia

FIG. E84. Cardiidae (Cardiinae) (p. N585-N586).
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keeled or spinose; cardinal4b elevated (458). Mio.
Rec., S.Eu.-W.Afr.
C. (Cardium). Shell gaping at posterior margin;
cardinal 4b vertically above 2 or nearly so. Mio.
Rec., France-W.Afr.--FIG. E84,2. ·C. (C.)
costatum LINNE, Rec., W.Afr.; 2a-c, LV ext.,
int., RV int., XO.25 (Tryon).

C. (Bucardium) GRAY, 1853 [·Cardium ringens
BRUGUIERE, 1789; SD VON VEST, 1875] [=Ringi
cardium FISCHER, 1887 (obj.)]. Posterior ribs
strongly digitate; no posterior gape. L.Mio.-Rec.,
S.France-W.Afr.--FIG. E84,3. "C. (B.) ringens
BRUGUIERE, Rec., W.Afr.; 3a,b, LV ext., int., Xl
(Tryon).

Acanthocardia GRAY, 1851 ["Cardium aculeatum
LINNE, 1758; SD STOLICZKA, 1870] [=Orbis DE
BLAINVILLE, 1825 (non MULLER, 1767, obj.; M);
Archicardium SANDBERGER, 1863 (obj.); Eu
cardium FISCHER, 1887 (obj.); Sphaerocardium
COEN, 1933 (type, Cardium paucicostatum SOWER
BY, 1841, non DESHAYES, 1838; SD KEEN, 1937);
Sphoerocardium COEN, 1933 (nom. null.)]. Ob
lique-quadrate; cardinal teeth in LV partially fused
at base; ribs nodose to spinose. V.Cret.-Rec., Eu.
Asia-N.Am.-S.Am.
A. (Acanthocardia). Ribs spinose (458). V.Oligo.
Rec., S.Eu.-Medit.--FIG. E84,5. "A. (A.)
aculeata (LINNE), Rec., Medit.; 5a,b, LV ext.,
int., XO.5 (Tryon).

A. (Agnocardia) STEWART, 1930 ["Cardium clai
bornense ALDRICH, 1911; OD]. Ribs numerous,
flat-topped, with hollow, A-shaped spines (892).
Eoc.-Mio., N.Am-S.Am.

A. (Incacardium) OLSSON, 1944 ["Cardium melli
sum; OD]. Posterior area set off by sinuation;
ribs with A-shaped spines on central and anterior
slopes; hinge relatively short. V.Cret., Peru.-
FIG. 84,10. "A. (I.) mellisa (OLSSON); IOa,b,
RV ext., int., X 1 (Olsson).

A. (Rudicardium) COEN, 1915 ["Cardium tubercu
latum LINNE, 1758; SD KEEN, 1937]. Ribs noded.
Mio.-Rec., Medit.

A. (Schedocardia) STEWART, 1930 [·Cardium
hatchetigbeense ALDRICH, 1886; OD] [=Africo
fragum EAMES, 1957 (type, Fragum (A.) new
toni; OD)]. Less oblique than A. (Acantho
cardia); spines on ribs weak to obsolete, especially
anteriorly (892). Paleoc.-Eoc., SE.Asia-Afr.-Eu.
N.Am.-S.Am.

Granocardium GABB, 1869 [·Cardium carolinum
D'ORBIGNY, 1844; SD STEWART, 1930]. Smooth
ribbed to spinose, with 1 to 3 intercalary ribs be
tween primaries or with internal pits in intercostal
spaces (892). L.Cret.-V.Cret., N.Am.-S.Am.-Afr.
Eu.-Asia-N.Z.
G. (Granocardium). Elliptical, hinge nearly

straight, wide; intercalary ribs 2 to 3. L.Cret.
V.Cret., cosmop.--FIG. E84,II. ·G. (G.)
carolinum (D'ORBIGNY), U.Cret., France; LV ext.,
Xl (Orbigny).

G. (Criocardium) CONRAD, 1870 ["Cardium dumo
sum CONRAD, 1870; SD STOLICZKA, 1871]
[=Criocarpium BOHM, 1884 (nom. null.);
Cardea WHITFIELD, 1885 (obj.)]. Quadrate,
hinge straight, relatively long; intercalary ribs
tending to be single rows of small spines be
tween ribs. V.Cret., N.Am.-Eu.--FIG. E84,I.
·G. (C.) dumosum (CONRAD), USA(N.J.}; Ia-c,
RV ext., LV int., RV int., Xl (Wade).

G. (Ethmocardium) WHITE, 1880 ["Cardium
speciosum MEEK & HAYDEN, 1857 (non AD"AMS
& REEVE, 1850) (=·C. whitei DALL, 1900);
OD]. Small, thin, intercostal spaces pitted within.
V.Cret., N.Am.-S.Pac.--FIG. E84,6. "G. (E.)
whitei (DALL), USA(Mont.}; LV int., X2
(Keen).

Loxocardium COSSMANN, 1886 [·Cardium formo
sum DESHAYES, 1858; SD CROSSE, 1886]. Nearly
equilateral, posterior margin slightly truncate;
posterior ribs notched; rib sculpture of fine looped
cross-threads or A-shaped nodes; hinge relatively
short (458). Eoc.-Mio., Eu.--FIG. E84,9. "L.
formosum (DESHAYES), Eoc., France; 9a,b, LV
ext., int., X2 (Deshayes).

Parvicardium MONTEROSATO, 1884 ["Cardium par
t/um PHILIPPI, 1844 (non DA COSTA, 1778) (=·C.
exiguum commutatum BuCQuOY, DAUTZENBERG &
DOLLFUS, 1892); SD CROSSE, 1885]. Small, hinge
weak, cardinal teeth minute, fused at base in LV;
ribs sculptured with heavy cross-threads or spines;
resembling Plagiocardium (Papillicardium) but
with weaker hinge and sharper sculpture (458).
Eoc.-Rec., Eu.-N.Am.

Plagiocardium COSSMANN, 1886 ["Cardium granu
losum LAMARCK, 1805; SD CROSSE, 1887]. Ellipti
cal-oblique, hinge arched; rib sculpture of bead
like nodes. Paleoc.-Rec., Eu.-Afr.-E.Indies-N.Z.
P. (Plagiocardium). Shell medium in size; cardi

nal teeth nearly equidistant between lateral teeth
(458). Paleoc.-Mio., Eu.-E.Indies.

P. (Maoricardium) MARWICK, 1944 ["Cardium
spatiosum HunoN, 1873; OD]. Shell large,
heavy; anterior section of hinge shorter than
posterior (598). Oligo.-Rec., Afr.-E.Indies-N.Z.
--FIG. E84,8. ·P. (M.) spatiosum (HUTTON),
Plio., N.Z.; LV hinge, XO.5 (598).

P. (Papillicardium) SACCO, 1899 ["Cardium papil
losum POLI, 1795; OD]. Small, resembling Part/i
cardium but with heavier hinge and with beaded
rather than spinose sculpture on ribs (458). Eoc.
Rec., Eu.-W.Asia.

Septocardia HALL & WHITFIELD, 1877 ["S. typica;
OD] [=Pascoella Cox, 1949 (type, P. perut/iana;
OD)]. Thick-shelled, ribs beaded, incremental
lines conspicuous in interspaces as cross-striae; liga
ment inserted in broad and slightly oblique furrow
bordered by nymph with pointed summit; hinge
plate wide, anteriorly forming deep cavity for
reception of anterior adductor muscle; anterior lat
eral teeth small, placed at junction of muscle-

© 2009 University of Kansas Paleontological Institute



N586 Bivalvia-Heterodonta

FIG. E85. Cardiidae (Cardiinae) (p. N585-N586).

cavity flange and hinge plate proper, cardinal teeth
with 2 salient, 4b lamellar, sloping obliquely back
ward from beak, 3a-3b joined above; posterior lat
eral teeth well developed; pallial line entire, pos
terior muscle scar ovate, not impinging on hinge
plate; inner margins strongly crenulate. [Hitherto
allocated to Carditidae, this group seems rather
to be the ancestral stock in Cardiacea, but with
close affinities to Palaeocardita, which is con
temporaneous at some localities in N.Am.] U.
Trias.(Nor.), N.Am.-S.Am.--FIG. E85,l. "'S.
typica; la-c, RV ext., LV int., RV int., Xl (Cox);
ld,e (Alaska), RV and LV hinges, XU (Keen,
n), from USGS specimens); If-h (USA, Nev.), RV
ext., LV and RV hinges, all en!. (Hall & Whit
field).

Vepricardium IREDALE, 1929 ["'V. pulchricostatum;
OD]. Like Bucardium in outline but larger, pos
terior ribs not digitate; dorsal margins with smooth
areas (458). U.Cret.-Rec., Australia-Afr.-Eu.-S.Am.
V. (Vepricardium). Rib sculpture of close-set

spines. Paleoc.-Rec., Eu.-Afr.-E.lndies-Australia.
--FIG. E84,l2. "'V. (V.) pulchricostatum IRE
DALE, Rec., Australia; l2a-c, RV ext., LV int.,
RV int., XO.6 (433).

V. (Hedecardium) MARWICK, 1944 ["'Cardium
waitakiense SUTER, 1907; OD]. Ribs smooth,
finer on posterior area, interspaces linear (598).
Eoc.-L.Mio., N.Z.-Australia-Burma.--FIG. E84,
4. "'V. (H.) waitakiense (SUTER), Oligo., N.Z.;

4a-c, LV ext., LV and RV hinges, XO.5 (598).
V. (Orthocardium) TREMLETT, 1950 ["'Cardium

porulosum SOLANDER, 1766; OD]. Rib-sculp
ture tending to form vertical frill at rib crest;
outline more quadrate than in V. (Vepri
cardium), hinge line narrower and straighter.
M.Eoc.-U.Eoc., Eu.

V. (Perucardia) OLSSON, 1944 ["'Cardium brueg
genii OD]. Ribs with granular nodes. U.Cret.,
Peru.--FIG. E84,7. "'V. (P.) brueggeni (OLS
SON); 7a,b, LV ext., hinge, XO.5 (Olsson).

Subfamily TRACHYCARDIINAE Stewart, 1930

Ovate but not oblique; rib ornamentation
normally of spines or imbricating scales
along posterior sides of ribs; hinge relatively
short, either nearly straight or sharply bent;
cardinal teeth unequal in size, All with
socket above; posterior margin notched to
digitate. ?Eoc., Oligo.-Rec.

Trachycardium MORCH, 1853 [·Cardium isocardia
LINNE, 1758; SD VON MARTENS, 1870] [=Katho
cardia TUCKER & WILSON, 1932 (type, Cardium
(K.) aclinense; OD)]. Outline nearly equilateral,
height greater than length; hinge heavy, short,
nearly straight. ?Eoc., Oligo.-Rec., tropic Am.
T. (Trachycardium). Sculpture of imbricating

scales over entire shell, reduced to beads an
teriorly (458). Oligo.-Rec., W.lndies-E.C.Am.-W.
C.Am.-S.Am.--FIG. E86,5. ·T. (T.) isocardia
(LINNE), Rec., W.lndies; 5a-c, LV ext., int., RV
int., XO.5 (5a,c, Perry; 5b, Keen).

T. (Dallocardia) STEWART, 1930 ["'Cardium quad
ragenarium CONRAD, 1837; OD]. Large shells
with ornamentation of nonimbricating spines
along posterior sides of ribs (892). U.Oligo.-Rec.,
N.Am.-S.Am.

T. (Mexicardia) STEWART, 1930 ["'Cardium pro
cerum SOWERBY, 1833; OD]. Ribs scaly in young,
nearly smooth in adults; hinge heavy, short;
posterior margin somewhat digitate (892). ?Eoc.,
Mio.-Rec., N.Am.-S.Am.

T. (Phlogocardia) STEWART, 1930 ["'Cardium
belcheri BRODERIP & SOWERBY, 1829; OD]. Cen
tral ribs with frills along posterior sides, anterior
ribs with knobby spines (892). Mio.-Rec., W.C.
Am.

Acrosterigma DALL, 1900 ["'Cardium da/li HEIL
PRIN, 1887; OD]. Elliptical, hinge strongly bent;
cardinal teeth unequal in size (458). U.Oligo.-Rec.,
N.Am.-S.Am.-Eu.-E.Indies-S.Pac.
A. (Acrosterigma). Hinge bent to angle of 60 de
grees or more; ribs smooth except for slight
pitting along edges of incised intercostal spaces.
Mio.-Plio., USA (Fla.)-W.lndies.--FIG. E86,6.
·A. (A.) dalli (HEILPRIN), Plio., USA(Fla.);
6a,b, LV ext., int., XO.25 (Cooke).

A. (Ovicardium) MARWICK, 1944 [·Trachy·
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cardium (0.) rossi; aD]. Ovate, intercostal
spaces cross-striate, with vertical sides; hinge with
oblique groove behind 4b (598). Plio., N.Z.
Australia.

A. (Regozara) IREDALE, 1936 ["R. olit/ifer; aD].
Hinge less angulate than in A. (Aerosterigma);
sculpture of small scales or cross-threads on pos
terior sides of ribs. Neog.-Rec., E.Indies-Australia.

10
Jurassicardium

110

Corculum

Ctenocardia

Lyrocardium

9c

4c~D'"
~ i

~
4b

lOb

Papyridea

FIG. E86. Cardiidae (Trachycardiinae) (5-6,10); (Fra.'[inae) (2-3,7,11), (Protocardiinae) (1,4,8-9,12)
(p. N586, N588-N589).
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A. (Vasticardium) IREDALE, 1927 ["V. nebulosum
(ex MARTYN, nonbinom.); OD]. Resembling A.
(Aerosterigma) but eaves of ribs more strongly
sculptured; posterior margin notched (458). U.
Oligo.-Rec., IndoPac.-N.Am.-C.Am.-Eu.

Papyridea SWAINSON, 1840 ["Cardium soleniforme
BRUGUIERE, 1789; SD GRAY, 1847]. Shell longer
than high, gaping at both ends, ribs spinose; hinge
short; posterior margin notched (458). Mio.-Rec.,
tropic Am.--FIG. E86,1O. "p. soleniformis
(BRUGUIERE), Rec., W.Indies; lOa-c, LV ext.,
hinge, RV int., XI (lOa,c, Perry; lOb, Keen).

Subfamily FRAGINAE Stewart, 1930

Posterior slope set off by low ridge to
sharp keel, postero-ventral margin angulate;
rib ornamentation of threads or imbricating
spines, intercostal spaces narrow, cross
striate; hinge short, bent more than 25 de
grees from horizontal; cardinal teeth mostly
unequal in size. Oligo.-Rec.

Fragum RODING, 1798 ["Cardium fragum LINNE,
1758; T] [=Hemicardia SPENGLER, 1799, Aucn.
(invalidly proposed)]. Triangular; hinge with
cardinals subequal, peg-shaped; rib ornamentation
threadlike (458). Mio.-Rec., E.Indies.
F. (Fragum). Lunular area not depressed. Mio.

Rec., E.Indies.--FIG. E86,11. "F. (F.) fragum
(LINNE), Rec., E.Indies; 11a,b, RV ext., LV int.,
X 1 (Keen).

F. (Lunulicardia) GRAY, 1853 ["Cardium retusum
LINNE, 1758; M] [=Opisocardium BAYLE, 1879
(obj.)]. Lunule very deeply impressed. Pleist.
Rec., Japan-IndoPac.

Corculum RODING, 1798 ["Cardium cardissa LINNE,
1758; SD VON MARTENS, 1870] [=Cardissa
MEGERLE VON MUHLFELD, 1811 (obj.); Hemicardia
FLEMING, 1818 (obj.); Hemicardium SCHWEIGGER,
1820 (obj.)]. Foreshortened, posterior slope nearly
plane, bounded by carina, of glassy texture; sculp
ture on ribs faint (458). Rec., E.Indies.--FIG.
E86,7. "C. cardissa (LINNE); 7a,b, both valves ant.,
LV int., XO.5 (7a, Tryon, 7b, Keen).

Ctenocardia H. ADAMS & A. ADAMS, 1857 ["Car
dium hystrix REEVE, 1844 (non LIGHTFOOT, 1786)
(=Fragum symbolicum lREDALE, 1929); SD DALL,
1900]. With imbricating or tubular spines on ribs;
hinge with cardinals subequal, midway between
laterals (458). Mio.-Rec., E.Indies-S.Afr.
C. (Ctenocardia). Outline quadrate, not oblique.

Mio.-Rec., E.Afr.-E.Indies.--FIG. E86,3. C.
(C.) symbolica (IREDALE), Rec., E.Indies; 3a,b,
RV ext., LV int., XI (3a, Tryon; 3b, Keen).

C. (Afrocardium) TOMLIN, 1931 ["Fragum (A.)
shepstonense; OD]. Oblique, umbonal ridge in
distinct (458). Pleist.-Rec., S.Afr.-E.Indies.

C. (Microfragum) HABE, 1951 ["Cardium festi
vum DESHAYES, 1854; OD]. Quadrate, with little
or no sculpture on ribs. Rec., E.Indies-Japan.

Trigoniocardia DALL, 1900 ["Cardium graniferum
BRODERIP & SOWERBY, 1829; OD]. Ovate to quad
rate; hinge asymmetric, anterior section shorter
than posterior. Oligo.-Rec., tropic Am.
T. (Trigoniocardia). Ovate, mostly small, sculpture

beaded, with intercostal striations. Oligo.-Rec., C.
Am.--FIG. E86,2. "T. (T.) granifera (BRODERIP
& SOWERBY), Rec., W.Mex.; 2a,b, RV ext., LV
int., X2 (Keen & Frizzell).

T. (Americardia) STEWART, 1930 ["Cardium me
dium LINNE, 1758; OD]. Quadrate, medium in
size, ribs and intercostal spaces smooth (892). L.
Mio.-Rec., C.Am.

T. (Apiocardia) OLSSON, 1961 ["Cardium obo
vale SOWERBY, 1833; OD]. Rounded-ovate, ribs
nearly smooth. Plio.-Rec., W.C.Am.-S.Am.

Subfamily PROTOCARDIINAE Keen, 1951

Ro~nded quadrate, beaks nearly central;
postenor slope well defined by umbonal
ridge, its radial ribs tending to be spinose;
hinge long, slightly arched, cardinals 2 and
3b larger, peglike, curved upward, sinuating
lower border of hinge plate; pallial line
mostly entire, some with small sinus near
posterior adductor scar. U.Trias.(Rhaet.)
Rec.

Protocardia VON BEYRICH, 1845 ["Cardium hillanum
SOWERBY, 1813; SD HERRMANNSEN, 1847]
[=Hassbergia KRUMBECK, 1939 (invalidly pro
posed, without type designation)]. Posterior slope
with radial ribs in most, remainder of shell with
more or less well developed concentric ribs (893,
1006). U.Trias.-U.Cret., Eu.-N.Am.-S.Am.-Afr.
P. (Protocardia). Anterior concentric and posterior

radial ribs well developed. U.Trias.-U.Cret., Eu.
Asia-Afr.-N.Am.-S.Am.--FIG. 86,4. "P. (P.)
hillana (SOWERBY), L.Cret., Eng.; 4a-c, LV ext.,
int., RV hinge, XO.5 (1006).

P. (Brevicardium) STEPHENSON, 1941 ["B. fragile;
OD]. With faint radial ribs crossing concentric
sculpture of central and anterior slopes (889).
U.Cret., N.Am.-Eu.-Asia.

P. (Globocardium) HAYAMI, 1965 ["Cardium
sphaeroideum FORBES, 1845; OD]. Globose, with
weak radial ribs. L.Cret., Eu.-Japan.

P. (Leptocardia) MEEK, 1876 ["Cardium sub
quadratum EVANS & SHUMARD, 1857; SD DALL,
1901]. Small, polished, posterior radial ribs faint;
marginal crenulations strong near junction of
posterior and central slopes (458). L.Cret.-U.Cret.,
N.Am.

P. (Pachycardium) CONRAD, 1869 ["Cardium spill
mani CONRAD, 1858; SD DALL, 1900]. Relatively
short, with high narrow beaks; concentric sculp
ture fine, radial sculpture covering up to half
central dope; hinge thickened (458). L.Cret.-U.
Cret., Afr.-Eu.-Asia-N.Am.-S.Am.
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P. (Tendagurium) DIETRICH, 1933 [·Cardium
(T.) propebanneianum; SD KEEN, 1937]. Radial
sculpture wanting on posterior slope (458). Jur.
Cret., Afr.-Eu.-E.Asia.

Integricardium ROLLlER, 1912 [*Cardium dupini
anum D'ORBIGNY, 1844; OD]. Elliptical to elon
gate-quadrate; sculpture obsolete; hinge as in
Protocardia (795). M.Jur.-U.Cret., Eu.-N.Afr.-W.
Asia-N.Am.
I. (Integricardium). Elliptical, without umbonal

ridge. M.Jur.-U.Cret., Eu.-N.Afr.-W.Asia.--FIG.
86,12. ·1. (l.) dupiniana (D'ORBIGNY), U.Cret.,
France; 12a,b, both valves dorsal, RV hinge,
XO.6 (d'Orbigny).

I. (Onestia) McLEARN, 1933 [·Laevicardium one
stae McLEARN, 1931; OD]. Elongate-quadrate;
lateral teeth small; external ligament in deep
groove (458). L.Cret., Can.

Jurassicardium COSSMANN, 1906 [·Cardium (J.)
axonense; SD KEEN, 1937]. Posterior-dorsal mar
gin rectangular; posterior ribs not spinose, other
radial riblets indistinct (458). Jur., Eu.(France).
--FIG. 86,1 . • J. axonense (COSSMANN); 1a-c,
RV ext., int., LV hinge, X2 (458).

Nemocardium MEEK, 1876 [·Cardium semiasperum
DESHAYES, 1858; SD SACCO, 1899] [=Awadia
ABBASS, 1962 (type, N. (A.) magharense; OD)].
Sculpture radial throughout, strong on posterior
slope (459). L.Cret.-Rec., Eu.-Asia-S.Pac.-N.Am.
S.Am.
N. (Nemocardium). Central and anterior slopes

nearly smooth, marginal crenulations changing
abruptly in size at posterior-ventral junction. L.
Cret.-Rec., cosmop.--FIG. 86,9. ·N. (N.)
semiasperum (DESHAYES), Eoc., France; 9a-c, LV
ext., int., RV hinge, Xl (Deshayes).

N. (Arctopratu1um) KEEN, 1954 [·N. (A.) gri
phus; OD]. Ovate-trigonal, hinge short. Oligo.
Mio., Japan-W.N.Am.

N. (Discors) DESHAYES, 1858 [·Cardium discors
LAMARCK, 1805 (non MONTAGU, 1803) (=·C.
parisiense D'ORBIGNY, 1850); T] [=Hemidiscors
ROVERETO, 1898 (type, Cardium (H.) rugiferum;
OD)]. Ovate, smaller than N. (Nemocardium);
oblique secondary striae crossing ribs of central
and anterior slopes, posterior ribs faint. Eoc.-Mio.,
Eu.-Asia.

N. (Divaricardium) DOLLFUS & DAUTZENBERG,
1886 [·Cardium discrepans BASTEROT, 1825; SD
COSSMANN, 1886]. More quadrate than N. (Dis
cors) , oblique secondary sculpture on posterior
slope; central slope nearly smooth. Oligo.-Plio.,
Eu.-Asia.

N. (Frigidocardium) HABE, 1951, p. 147 [·Car
dium eos KURODA, 1929; OD] [=Erigidocardium
HABE, 1951, p. 152 (nom.null.)]. Radial sculp
ture beaded throughout, alternate ribs higher.
Rec., Japan-IndoPac.

N. (Keenaea) HABE, 1951 [·N. samarangae MAKI
YAMA, 1934; OD]. Resembling N. (Pratulum)

but with secondary concentric sculpture on pos
terior slope. Oligo.-Rec., Japan-W.N.Am.

N. (Lophocardium) FISCHER, 1887 [·Cardium
cumingii BRODERIP, 1833; OD]. Fragile, sculpture
of faint sinuous radial and concentric threads;
periostracum forming laminar keel at junction of
posterior and central slopes; cardinal teeth well
developed, lateral teeth obsolescent (226). ?Eoc.,
Mio.-Rec., C.Am.-S.Am.

N. (Lyrocardium) MEEK, 1876 [·Cardium lyratum
SOWERBY, 1841; SD DALL, 1900] [=Amphi
cardium VON MARTENS, 1880 (obj.)]. Like N.
(Discors) but more quadrate, oblique secondary
sculpture more widely and evenly spaced (458).
Pleist.-Rec., E.Indies.--FIG. 86,8. ·N. (L.) lyra
tum (SOWERBY), Rec., E.Indies; 8a,b, LV ext.,
RV int., XO.5 (Tryon).

N. (Mierocardium) THIELE, 1934 [·Cardium per
amabile DALL, 1881; SD KEEN, 1937]. Small,
with secondary concentric sculpture on central
and anterior slopes both in intercostal spaces and
as beads along ribs. Mio.-Rec., C.Am.

N. (Pratulum) IREDALE, 1924 [·Cardium thetidis
HEDLEY, 1902; OD]. More equilateral than N.
(Nemocar{1ium); radial ribs evident throughout
but coarser on posterior slope (459). L.Cret.-Rec.,
Eu.-N.Z.-Australia.

N. (Trifaricardium) HABE, 1951 [·Cardium no
murai KURODA & HABE, 1951; OD]. Near N.
(Microcardium) but secondary concentric sculp
ture on anterior slope only. Rec., Japan.

N. (Varicardium) MARWICK, 1944 [·Cardium pa
tulum HUTTON, 1873; OD]. Heavy, with strong
but irregular secondary concentric ridges an
teriorly and ventrally overriding radial ribs; ribs
of posterior slope without tubercles or spines
(598). Mio., N.Z.

Subfamily LAEVICARDIINAE Keen, 1936

Elliptic-oblique; rib ornamentation of
looped threads or small nodes, not spines;
ribs of posterior slope weaker than those of
central and anterior slopes or obsolescent;
posterior margin wavy rather than notched;
hinge long and arched (line joining laterals
and cardinals bends more than 25 degrees);
cardinal teeth somewhat unequal in size,
anterior left lateral bladelike. Eoc.-Rec.
Laevicardium SWAINSON, 1840 [·Cardium oblongum

GMELlN, 1791; SD STOLlCZKA, 1871] [=Liocar
dium AGASSIZ, 1846 (nom .van.); Exocardium OLS
SON, 1964 (type, Cardium ecuadoriale OLSSON,
1932; OD)]. Ribs faintly to moderatelY developed,
weaker on posterior slope; smooth to threaded or
noded. Eoc.-Rec., Eu.-AtI.-Pac.
L. (Laevicardium). Smooth, nongaping; cardinals

unequal. Eoc.-Rec., Eu.-W.AtI.-E.Pac.-W.Pac.-
FIG. E87,2.•L. (L.) oblongum (GMELlN), Rec.,

© 2009 University of Kansas Paleontological Institute



N590 Bivalvia-Heterodonta

FIG. ES7. Cardiidae (Laevicardiinae) (p. N589
N590).

Eu.; 2a-c, RV ext., LV int., RV int., XO.5 (2a-c,
89a; 2b, Keen).

L. (Dinocardiurn) DALL, 1900 [·Cardium ro
bustum LIGHTFOOT, 1786; OD]. Ribbing on an
terior slope and beaks stronger than in L. (Laevi
cardium) ; ornamentation of threadlike nodes
crossing ribs (892). Eoc.-Rec., N.Am.-S.Am.

L. (Fulvia) GRAY, 1853 [·Cardium apertum BRU
GUIERE, 1789; M]. Thin-shelled, ventricose,
slightly gaping posteriorly; cardinal teeth sub
equal. Mio.-Rec., Japan-E.Indies-Alaska.

Cerastoderma POLl, 1795 [·Cardium edule LINNE,
1758; SD VON MARTENS, 1870] [=Cerastes POLl,

[nom. t,ansl. <as Adaenidae), VON VEST, 1875 <." Lymno
cardiinae SToLlezKA, 1870)1

Family LYMNOCARDIIDAE Stoliezka,
1870

Orbicular to oblong in outline; surface
smooth, without radial sculpture; internal
margins smooth, not crenulate; ligament ex
ternal, on large nymph. Cardinal teeth two
in each valve, arranged as in Cardiidae; an
terior lateral teeth absent, posterior laterals
one in each valve. U.Cret.-Mio.
Lahillia COSSMANN, July, 1899 [pro [heringia Cass

MANN, April 1899, nom. correct. pro Theringia
COSSMANN, Jan. 1899 (non KEYSERLlNG, 1891) et
pro Amathusia PHILIPPI, 1887 (non FABRICIUS,
1807)] ["Amathusia angulata PHILIPPI, 1887; SO
FINLAY & MARWICK, 1937]. Medium-sized to large,
ovate, thin; hinge plate broad, thick. V.Cret.-Mio.,
S.Am.-N.Z.-Australia-Antarctic.
L. (Lahillia). Pallial line entire (598). V.eret.

Mio., S.Am.-N.Z.-Australia-Antarctic.--FIG. E·
88,5.•L. (L.) angulata (PHILIPPI), Oligo.,?Mio.,
Chile; 5a,b, RV ext., int., XO.5 (5a, Philippi;
5b, Wilckens).

L. (Lahilleona) FINLAY & MARWICK, 1937 ["L.
neozelanica MARSHALL & MURDOCH, 1923; 00].
With well-defined rounded pallial sinus (598).
V.Cret., N.Z.--FIG. E88,6. "L. (L.) neozelanica
MARSHALL & MURDOCH; 6a-c, LV ext., int., RV
hinge, XO.5 (304).

Family LAHILLIIDAE Finlay & Marwick,
1937

1795 (non LAURENT!, 1768); Edulicardium MON
TEROSATO, 1923 (obj.)]. Oblique-quadrangular,
hinge only moderately arched; beaks orthogyrate;
ribs moderately strong on posterior slope, sculp
tured with cross-threads (242). V.Oligo.-Rec., Eu.
--FIG. E87,3. ·C. edule (LINNE), Rec., Eu.;
3a,b, LV ext., int., Xl (3a, Tryon; 3b, Keen).

Clinocardium KEEN, 1936 ["Cardium nuttallii CON
RAD, 1837; OD]. Oblique-elliptical, hinge well
arched; beaks prosogyrate, ribs weak on posterior
slope, ornamented with cross-threads; cardinal 4b
weak, left posterior lateral double (458). V.Mio.
Rec., N.Pac.-NW.AtI.--FIG. E87,4. ·C. nuttallii
(CONRAD), Rec., USA (Calif.) ; 4a-c, RV ext., LV
int., RV hinge, XO.5 (Keen).

Serripes GOULD, 1841 (ex BECK, MS) ["Cardium
groenlandicum BRUGUIERE, 1789; M] [=Aphro
dite LEA, 1834 (non HUBNER, 1816)]. Sculpture
almost obsolete; shell medium-sized to large, in
equilateral; cardinal teeth weak in adults or ab
sent, laterals also evanescent (458). Mio.-Rec.,
N.Atl.-N.Pac.-Japan.--FIG. E87,1. "S. groen
landicus (BRUGUII~RE), Rec., Arctic 0.; la-c, LV
ext., LV and RV hinges, XO.5 (Tryon).

ClinocardiumCerastoderma

Serripes
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miCici GORIANOVIC-KRAMBERGER, 1899 (fide EB
ERSIN, 1965)]. L.Plio. (Pont.) , S.Eu.

FIG. E88. Lahillidae (5-6) .. Lymnocardiidae (Lym
nocardiinae) (3-4), (Didacninae) (1,7), (Adacni

nae) (2,8) (p. N590-N593).

Shells ribbed to smooth, small to medium
sized, many with alations on dorsal mar
gin, some with shell gaping. Normal hinge
with two cardinals in either valve, obsoles
cent in some; lateral teeth distant, varying
from large to obsolete; pallial line entire or
sinuate to a varying extent. [Brackish-water
forms, perhaps of polyphyletic origin, char
acterized by great variability.] Mio.-Rec.

The classification here is adapted from an
outline by EBERSIN (1965), the most com
plete modern summary of named taxa; how
ever, differential diagnoses of many nominal
taxa are yet unavailable.

Subfamily LYMNOCARDllNAE Stoliczka, 1870

Shells oblique, umbones in front of mid
line; hinge with well-developed anterior lat
eral teeth. Pallial line normally entire, valves
mostly not gaping. Mio.-M.Plio.
Lymnocardium STOLICZKA, 1870 [*Cardium haueri

HORNEs, 1861; 00] [=Limnocardium (nom.
null.)]. Long-quadrate; ribs few, smooth or with
spines; cardinals 2 and 3b present. MMio.-M.Plio.,
Eu.
L. (Lymnocardium). Hinge teeth and sculpture

well developed. M.Mio.(Sarmat.}-L.Plio.(Ru
man.}, E.Eu.--FIG. E88,4. *L. (L.) haueri
(HoRNEs), L.Plio., Aus.; 4a-c, LV ext., LV hinge,
RV int., XO.5 (Andrussov, 1903).

L. (Arpadicardium) EBERSIN, 1947 [*L. (A.) pere
grinum; 00]. Hinge nearly edentulous; pallial
line slightly sinuate. L.Plio.(Pont.}, S.USSR.

L. (Bosphoricardium) EBERSIN, 1947 [*Cardium
emarginatum DESHAYES, 1838 (non DESHAYES,
1820) (=C. aperturatum DESHAYES, 1857); 00].
Ovate, ribs numerous, low; cardinal teeth weak.
L.Plio.(Pont.}, S.USSR.

L. (Ecericardium) EBERSIN, 1947 [*L. (E.) eceri
cum.. 00]. Nearly smooth, ribs low; lateral
teeth somewhat reduced. M.Plio.( Kim mer.-Kuial
nik.}, S.USSR.

L. (Euxinicardium) EBERSIN, 1947 [*L. subsyr
miense ANDRUSSOV, 1903; 00]. Ovate, ribs tri
angular in section, cardinals weak. L.Plio.(Pont.},
S.USSR.

L. (Moquicardium) EBERSIN, 1947 [*L. moquicum
SENINSKY, 1905; 00]. Subrounded to ovate-tri
angular; ribbed within; pallial line raised an
teriorly. M.Plio.( Kimmer.}, S.USSR.

L. (Nargicardium) EBERSIN, 1947 [*L. (N.) nar
giafJagicum .. 00]. Ribs widely spaced, triangular
in section; hinge with weak cardinals, strong an
terior laterals, obsolete posterior laterals. L.Plio.
(Pont.), S.USSR.

L. (Pannonicardium) STEVANOVlt, 1951 [*L. du-

Lahilleona Manodocna
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L. (Tauricardium) EBERSIN, 1947 ["L. subsqua
mulosum ANDRUSSOV, 1903; OD]. Ribs few, well
developed anteriorly. Plio. (Pont.-Kimmer,), S.
USSR.

Budmania BRusINA, 1897 ["Adacna meisi BRusINA,
1884; SD EBERSIN, 1965]. Ribs few, narrow,
crested; hinge weak. L.Plio.(Pont.), S.Eu.

Eoprosodacna DAVIDASCHVILI, 1934 ["Cardium (E.)
kartlicum; M] [=Limnopappia SCHLICKUM, 1962
(type, L. schuetti; OD)]. L.Mio.-M.Mio., USSR
(S.Caucasus) •
E. (Eoprosodacna). L.Mio.-M.Mio., USSR(S.Cau

casus).
E. (Succuridacna) KOROBKOV, 1954 ["Cardium

goriense DAVIDASCHVILI, 1934; OD] [=Limno
pagetia SCHLICKUM, 1963 (type, Cardium friabile
KRAUSS, 1852; OD)]. Ribs widely spaced. L.Mio.
M.Mio., USSR(S.Caucasus).

Horiodacna SABBA STEFANESCU, 1896 ["H. rumana;
M]. Smooth, beaks prosogyrate; shell ribbed in
ternally; hinge with rudimentary cardinal in 1
valve, fossette in other. L.Plio.(Pont.), Eu.(Ru
mania).

Limnodacna EBERSIN, 1936 ["L. cristulata; OD].
Posterior slope set off by several carinate ribs;
hinge of LV reduced to 1 weak cardinal. M.
Plio. (Kimmer.), S.USSR.

Pachydacna EBERSIN, 1955 [pro Natella EBERSIN,
1949 (non WATSON, 1934)] ["Natella natella
EBERSIN, 1949; M]. Ribs few, hinge heavy. M.
Plio. (Kimmer.-Kuialnik.), Euxine Basin, S.USSR.

Prionopleura EBERSIN, 1949 ["Prosodacna priono
pleura WASSOIEVICH & EBERSIN, 1931 (ex ANDRUS
SOY MS); T]. Ribs keeled, crossed by raised regu
lar growth lamellae. M Plio.(Kimmer.), S.USSR.

Prosodacna TOURNOUER, 1882 ["Cardium macro
don DESHAYES, 1838; OD] [=Psilodon COBALESCU,
1883 (non PERTY, 1830); Pseudoprosodacna GIL
LET, 1943 (fide EBERSIN, 1959)]. Ovate, oblique,
beaks prosogyrate; exterior ribbing weak, interior
ribs strong; hinge with cardinals wanting, laterals
AI, All thick, Alll thin; pallial line entire. L.Plio.
M.Plio., S.USSR.
P. (Prosodacna). L.Plio.-M.Plio.(Pont.-Kuialnik.),

S.USSR.--FIG. E88,3. "P. (P.) macrodon
(DESHAYES), Plio., Euxine Basin, S.Eu.-S.USSR,
3a,b, RV ext., int., XO.4 (Davidaschvili).

P. (Metadacna) ["P. metoica DAVIDASCHVILI, 1930;
OD]. M.Plio., Azov area, S.USSR.

P. (Prosochiasta) EBERSIN, 1959 ["P. prosochiasta
ANDRUSSOV, 1917; OD]. L.Plio.(Pont.), S.USSR.

P. (Prosodacnomya) EBERSIN, 1959 ["Cardium
rostratum SINZOV, 1900 (non DE KONINCK, 1841)
(=Prosodacna sinzovi ANDRUSSOV, 1917); OD].
L.Plio.(Pont.), S.USSR.

Stylodacna SABBA STEFANESCU, 1896 ["Psilodon
heberti COBALESCU, 1883; OD] [=Styladacna
DOLLFUS, 1905 (nom. null.)]. Internal ribs heavy,
lamellar; hinge without cardinals, laterals small,
lamellar. M.Plio., Eu.(Rumania).

Subfamily DIDACNINAE Ebersin, 1962

Umbones subcentral; lateral teeth want
ing. L.Plio.(Pont.)-Rec.
Didacna EICHWALD, 1838 ["Cardium trigonioides

PALLAS, 1771; SD STOLlCZKA, 1870]. Rounded
trigonal, slightly truncate; pallial line entire. L.
Plio.(Pont.)-Rec., S.USSR.
D. (Didacna). Rec., Caspian Sea.--FIG. E88,7.

"D. (D.) trigonioides (PALLAS); 7a,b, LV ext.,
RV int., XO.5 (Reeve, 1843).

D. (Crassadacna) EBERSIN, 1962 ["Cardium crassa
tellatum DESHAYES, 1838; OD]. Plio.(Pont.
Kimmer.), S.USSR.

D. (Pontalmyra) SABBA STEFANESCU, 1896 ["P.
placida; SD SACCO, 1899] [=Tschaudia DAVI
DASCHVILI, 1956 (type, Didacna tschaudae AN
DRUSSOV, 1910; OD)]. Plio.(Pont.-Kuialnik.), S.
USSR-S.Eu.

Brachiodacna EBERSIN, 1964 ["Cardium negativum
ANDRUSSOV, 1909; OD]. LPlio.(Pont.), S.USSR
(fide EBERSIN, 1965).

Caladacna ANDRUSSOV, 1917 ["Cardium steindach
neri BRusINA, 1884; M] [=Kaladacna ANDRUSSOV,
1923 (type, Cardium fittoni D'ORBIGNY, 1845;
OD) ]. Ribs triangular in section, conspicuous,
irregular. Plio.(Pont.-Kimmer.), S.USSR.

Didacnomya ANDRUSSOV, 1923 ["Cardium vulgaris
SINZOV, 1876 (non DA COSTA, 1778) (?=Mono
dacna vulgaris planior KRESTOVNIKOV, 1928);
OD]. Plio.(Pont.-Kuialnik.), S.USSR.

Oraphocardium EBERSIN, 1949 ["Phyllocardium
oraphense DAVIDASCHVILI, 1930; OD]. Like Phyllo
cardium but posterior margin rectangular instead
of oblique. Plio. (Pont.-Kimmer.), S.USSR.

Oxydacna DAVIDASCHVILI, 1930 ["0. tenericardo,
ex ANDRUSSOV MS; M]. Ribs narrow at crests.
M.Plio.(Kimmer.), S.USSR.

Phyllocardium FISCHER, 1887 ["Cardium planum
DESHAYES, 1838; M] [=Phyllicardium AUCTT.
(nom. null.)]. Ovate, tending toward alation of
dorsal margin. Plio.(Pont.-Kimmer.), S.USSR.-
FIG. E88,1. "P. planum (DESHAYES), L.Plio., S.
USSR; la-c, LV ext., RV int., LV int., Xl
(Andrussov) .

Plagiodacna ANDRUSSOV, 1903 ["Cardium carinatum
DESHAYES, 1838 (non BRONN, 1831) (=C. angulo
sum DESHAYES, 1857); SD CROSSE, 1905]. Rhomb
oidal, with umbonal ridge. Plio.(Pont.-Kuialnik·),
S.USSR.

Pseudocatillus ANDRUSSOV, 1903 ["Cardium pseudo
catillus BARBoT-DE-MARNY, 1869; T]. Shell some
what compressed, ribs weak. Plio.(Pont.-Kuial
nik.), S.USSR.

Pteradacna ANDRUSSOV, 1907 ["Cardium edentulum
DESHAYES, 1838 (non MONTAGU, 1808) (=C. sub
edentulum D'ORBIGNY, 1852; M]. Ribs numerous,
with threadlike nodes; dorsal margin alate; hinge
edentulous. M.Plio.(Kimmer.), S.USSR.

Stenodacna ANDRUSSOV, 1923 ["Cardium angusti-
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costatum ROUSSEAU, 1842; M]. M.Plio.(Kimmer.),
S.USSR.

Subfamily PARADACNINAE Ebersin,l964

Shells very thin and fragile, mostly eden
tulous; pallial line entire or nearly so. Plio.
(Pont.-Kimmer.).
Paradacna ANDRUSSOV, 1909 [pro Abichia ANDRUS

SOY, 1907 (non GEMMELLARO, 1888)] ["'Cardium
abichi HORNES, 1874; M]. Elongate, trapezoidal,
posterior slope smooth, posterior ribs carinate,
wide-spaced. Plio. (Pont.-Kimmer.), S.USSR.

Arcicard:um FISCHER, 1887 ["'Cardium acardo
DESHAYEs, 1838; M]. Shell flattened, trigonal,
very inequilateral, edentulous. L.Plio., USSR
(Crimea).

Chartoconcha ANDRUSSOV, 1907 ["'Cardium bayerni
HORNES, 1874; M). Smooth, hinge edentulous.
Plio. (Pont.-Kuialnik.), S.USSR.

Panticapaea ANDRUSSOV, 1923 ["'Cardium duboisi
MAYER, 1856; M]. V.Plio.(Kimmer.), S.USSR.

Papyrocardium GABUNIA, 1953 ["'P. fragilicostatum
(fide EBERSIN, 1965»). V.Plio.(Kimmer.), S.USSR.

Parvidacna STEVANovic, 1951 ['"P. planicostata (fide
EBERSIN, 1965»). L.Plio.(Pont.), S.USSR.

Subfamily ADACNINAE von Vest, 1875

[nom. transl. EnRsIN, 1965 (ex Adaenidae VON VEST, 1875) I

Hinge weak to edentulous; pallial sinus
present in most; some forms gaping at one
or both ends. U. Plio. (Aktschagyl.
Apscheron.}-Rec.
Adacna EICHWALD, 1838 ["'Glycimeris laeviuscula

EICHWALD, 1829 U=A. laeviuscula EICHWALD,
1838); SD VON VEST, 1875]. Edentulous; valves
thin, gaping at both ends; pallial sinus large. V.
Plio. (Apscheron.)-Rec., Caspian Sea-S.USSR.-
FIG. E88,2. "'A. laeviuscula (EICHWALD), Rec.,
Caspian Sea; 2a,b, RV ext., LV int., Xl (Chenu,
1857).

Apscheronia ANDRUSSOV, 1903 ["'Cardium propin
quum EICHWALD, 1841 (non MUNSTER, 1837)
(=C. proximum DESHAYES, 1857); M]. Shell
surface smooth, without ribs. V .Plio.(Apscheron.),
S.USSR.

Avicardium KOLESNIKOV, 1950 ["'Cardium nikitini
ANDRUSSOV, 1902; OD]. V.Plio., Caspian Basin.

Caspicardium ASTAFIEVA, 1955 ["'Cardium trapezi
num ANDRUSSOV, 1923 (fide EBERSIN, 1965)].
V.Plio.( Apscheron.), S.USSR.

Catilloides ANDRUSSOV, 1923 ["'Monodacna catil
loides; OD]. V.Plio.( Apscheron.), S.USSR.

Hypanis EICHWALD, 1838 (ex PANDER MS) ["'Car
dium plicatum; M]. Resembling Adacna but with
wide-spaced sharp ribs. V.Plio.(Apscheron.), S.
USSR.

Hyrcania KOLESNIKOV, 1950 ["'Didacna hyrcana

Pseudocardita

FIG. E89. Lahillidae (Pseudocarditinae) (p. N593).

ANDRUSSOV, 1923; OD] [=Turkmena PoPov,
1956 (rype, Didacna turkmena ANDRUSSOV, 1923;
OD); Irinia PoPov, 1956 (type, Didacna turkmena
ma;or ANDRUSSOV, 1923; OD)]. V.Plio.
(Apscheron.), S.USSR.
H. (Hyrcania). V.Plio.( Apscheron.) , S.USSR.
H. (Didacnoides) ASTAFIEVA, 1955 ["'Monodacna

didacnoides ANDRUSSOV, 1923; T (fide EBERSIN,
1965)]. V .Plio. (Apscheron.) , S.USSR.

H. (Hyrcanomya) ASTAFIEVA, 1955 ["'Monodacna
bakuana ANDRUSSOV, 1923 (fide EBERSIN, 1965)].
V.Plio.( Apscheron.), S.USSR.

Monodacna EICHWALD, 1938 ["'Corbula caspia
EICHWALD, 1829; SD VON VEST, 1875]. Rounded
quadrate, ribs broad; hinge with cardinals 2 and
3b, no laterals; pallial sinus small. V.Plio.
(Apscheron.)-Rec., ·Caspian-S.USSR.--FIG. E88;
8. "'M. caspia (EICHWALD), Rec., Caspian Sea; RV
ext., Xl (124b).

Parapscheronia EBERSIN, 1955 ["'Apscheronia volaro
vici ANDRUSSOV, 1923; M]. V.Plio.(Apscheron.),
S.USSR.

Plagiodacnopsis ANDRUSSOV, 1923 ["'Monodacna
(P.) isseIi; OD]. V.Plio.(Apscheron.), S.USSR.

Subfamily PSEUDOCARDITINAE Ebersin, 1964

Outline oblique; hinge lacking laterals
and right anterior cardinal; pallial line en
tire. Plio.
Pseudocardita OPPENHEIM, 1918 ["'Cardium (P.)

bukowskii; SD KEEN, 1937]. Oblique, inequilat
eral, ribs broad, rounded; hinge plate wide, teeth
stout, nymphs elongate. Neog.(?Pont.), Asia Minor.
--FIG. E89,1. "'P. bukowskii (OPPENHEIM),
Plio., S.Turkey; 1a-c, RV ext., LV int., RV int.,
X 1 (Oppenheim, 1918).

Subfamily UNCERTAIN

Diversicostata EBERSIN & WASSOIEVIC, 1930 ["'Mono
dacna maxima, ex ANDRUSSOV MS; SD SAUSBURY,
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1932 (proposed as an undefined "section" and
later rejected as invalid by EBERSIN)].

Myocardia VON VEST, 1861 [OM. truncata; SO VON
VEST, 1875]. Hinge resembling that of Cardium

Avicu lorium

FIG. E90. Tridacnidae (p. N594-N595).

but shells with the pallial sinus of Adacna. Mio.,
Eu.(Hung.).

Prophyllicardium JEKELIUS, 1944 [0P. soceni (fide
Zool. Record, 1946)]. Mio., Eu.(Rumania).

Replidacna JEKELIUS, 1944 [OR. carasi (fide Zoo!.
Record, 1946)]. Mio., Eu.(Rumania).

Uniocardium CAPELLINI, 1880 [OV. meneghini;
M]. Plio., Eu.(Italy).

Superfamily TRIDACNACEA
Lamarck, 1819

[110m: t,.~sl. DALL, 1895 (.., Tridacnidac GOLDFUSS, 1820)
(=,ndacnces LAN.uCK. 1819») [Materials for 'his super.

family prepared by MUA KEEN)

Medium-sized to very large shells, with
radial ribbing; byssal gape in most; hinge
with two oblique lamellar cardinal teeth and
one or more lateral teeth; soft parts "ro
tated" within shell as special adap.tation to
mode of life among corals; posterior ad·
ductor and large posterior pedal retractor
muscle scar centrally located, anterior ad
ductor scar wanting; pallial line entire. ?U.
Cret., Tert.-Rec.

Family TRIDACNIDAE Lamarck, 1819
[nom. corr~ct. MENKE, 1830 (pro Tridacnadae nom. trllfJsl.
(I COffect. FLEMING, 1828, ex ?tribe Tridacnae GOLDFUSS,

1820) (=tridacnc:cs LAMAaCK. 1819»)

Radial ribs smooth or with spinose orna·
mentation. ?U.Cret., Tert.-Rec.
Tridacna BRUGUIERE, 1797 [OChama gigas LINNE,

1758; SM LAMARCK, 1799] [=Tridachnes RODING,
1798 (obj.); Tridacnodiw KRUGER, 1823 (obj.);
Dinodacna IREDALE, 1937 (obj.)]. Large to mas
sive, ribs few, strong; anterior lateral teeth want·
ing. ?V.Cret., Tert.-Rec., Eu.-E.Indies-Afr.-S.Pac.
T. (Tridacna). Ribs deeply folded; umbones sub-

central. Shells unattached but among reef corals.
L.Mio.-Rec., Eu.-E.Indies.--FIG. E90,6. "T.
(T.) gigas (LINNE), Rec., E.Indies; LV ext.,
XO.05 (562; 797).

T. (Chametrachea) MORCH, 1853 [OTridacna ero
cea LAMARCK, 1819; SO IREDALE, 1937] [=Flo
dacna IREDALE. 1937 (type, T. squamosa LA
MARCK, 1819; 00); Sepidacna IREDALE, 1937
(type, T. troughtoni =Tridachnes maxima ROD
lNG, 1798; 00); Vulgodacna IREDALE, 1937
(type, T. maxima var. fossor HEDLEY, 1921
=Tridachnes maxima RODlNG, 1798; 00)].
Valves equilateral to strongly inequilateral, um
bones anterior to mid-line; sculpture tending to
be scaly. Boring into coral. ?V.Cret., Tert.-Rec.,
Afr.-Eu.-E.Indies.

T. (Persikima) IREDALE, 1937 [0P. whitleyi
(=Tn"dachnes derasa RODlNG, 1798); 00]. Urn·
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bones posterior to mid-line, shell strongly in
equilateral. Rec., S.Pac.

Avicularium GRAY, 1853 [·"Cardium aviculare
LAM." (=Cardita avicularia LAMARCK, 1805) ;
SO OALL, 1900] [=Lithocardium WOODWARD,
1854 (obi.)]. Triangular, higher than long, ribs
evident but nearly smooth. M.Eoc.-L.Oligo., Eu.
W.Indies.--FIG. E90,1. ·A. avicularium (LA
MARCK), Eoc., France; la,b, LV int., ext., XO.5
(Cossmann & Pissarro, 1904).

Byssocardium MUNIER-CHALMAS, 1882 [·Cardium
emarginatum OESHAYES, 1829; 00). With an an
terior gape bordered by plaits, as in Tridacna, but
shell more triangular. M.Eoc.-L.Mio., Eu.--FIG.
E90,4. ·B. emarginatum (OESHAYES), Eoc., France;
4a,b, RV ext., int., XO.7 (Oeshayes).

Goniocardium VASSEUR, 1880 [·Cardium rachitis
OESHAYES, 1829; SO KEEN, 1937). Oblique-ovate,
spinose, anterior lateral teeth wanting. M.Eoc.-U.
Eoc., Eu.--FIG. E90,2. ·G. rachitis (OESHAYES),
Eoc., France; 2a, RV int., XO.7; 2b, LV ext., Xl
(Cossmann & Pissarro, 1904).

Hippopus LAMARCK, 1799 [·Chama hippopus
LINNE, 1758; M) [=Pelvis MEGERLE, 1811 (obi.);
Cerceis GISTL, 1848 (obj.) (nom. van.)). Like
Tridacna in general form but byssal gape closed
in adult. Mio.-Rec., E.Indies-W.Indies.--FIG.
E90,5. ·H. hippopus (LiNNE), Rec., E.Indies;
RVext., XO.3 (Stasek, 1962).

Sawkinsia Cox, 1941 [·S. matleyi; 00). Resembling
Tridacna but not gaping; anterior lateral teeth
present. U.Eoc.-U.Oligo., Carib.--FIG. E90,3.
·S. matleyi, Eoc., Jamaica; RV int., X 1 (Cox,
1941).

Superfamily MACTRACEA
Lamarck, 1809

[nom. Iransl. DALL. 1895 (ex family Mactracea GRAY. 1823)
(=mactracecs LAMARCK. 1809) I [Materials for this super

family prepared by MYRA KEENI

Thin-shelled, porcelaneous; hinge with in
verted V-shaped cardinal tooth in LV, two
cardinals in RV; lateral teeth and accessory
cardinal laminae present in most groups;
external ligament small or wanting, internal
ligament or resilium seated in socket-like
resilifer; pallial sinus normally well devel
oped (507,510). V.Cret.-Rec.

Family MACTRIDAE Lamarck,1809
[nom. correct. SWAINSON, 1835 (pro family Mactracea GRAY,

1823) (=mactracees LAMARCK. 1809) I

Periostracum present, glossy; shell smooth
or concentrically sculptured; valves slightly
gaping; pallial line with sinus; siphons of
animal united to their tips (510). V.Cret.
Rec.

Subfamily MACTRINAE Lamarck, 1809

[nom. transl. ADAMS & ADAMS, 1856 (ex family Mactracea
GRAY. 1823) (=mactracees LAMARCK. 1809) I

Subequilateral, nearly closed; hinge well
developed, two cardinals of RV somewhat
joined; siphons wholly retractile within
shell. V.Cret.-Rec.
Mactra LINNE, 1767 [·Cardium stultorum LINNE,

1758; SO FLEMING, 1818 (+ICZN, Oir. 72, as of
GRAY, 1847») [=Trigonella DA COSTA, 1778
(obi.; SO WINCKWORTH, 1926); Deikea MAYER,
1872 (type, M. gallensis MAYER, 1867; SO KEEN,
herein); Colorimactra IREDALE, 1929 (type, M.
queenslandica E. A. SMITH, 1914; 00); Tele
mactra IREDALE, 1929 (type, M. obesa REEVE,
1854, ex OESHAYES MS; 00»). Trigonal to oval,
somewhat inflated, subequilateral; lunule and
escutcheon delimited; ligament separated from
resilium by shelly lamina; lateral teeth smooth;
pallial sinus oval. Eoc.-Rec., cosmop.
M. (Mactra). Lunule and escutcheon not set off

by groove; hinge of LV with All and 4b; RV with
3a-3b not fused above, laterals doubled; pallial
sinus rounded, not deep. Rec., circumtrop.-
FIG. E91,2. ·M. (M.) stultorum (LINNE), Medit.;
2a, LV ext., XO.5 (Reeve, 1854); 2b,c, LV and
RV hinges, Xl (510).

M. (Allomactra) TOMLIN, 1931 [pro Heteromactra
COSSMANN & PEYROT, 1909 (non LAMY, 1906»)
[·M. (H.) grateloupi COSSMANN & PEYROT, 1909,
ex OESHAYES MS; 00). Trigonal, flattened,
smooth, resembling M. (Eomactra) but with wider
cardinal plate, resilifer pyriform, 4b wanting,
also nymph; pallial sinus long and broad. Mio.
(Burdigal.), Eu.--FIG. E91,3. ·M. (A.) grate
loupi COSSMANN & PEYROT, France; 3a,b, RV ext.,
int., XI; 3c, LV hinge, X2 (164).

M. (Andrussella) KOROBKOV, 1954 [·M. acute
carinata ANDRUSSOV, 1902; 00]. Posterior slope
meeting central slope in sharp keel that may be
prolonged into spout. Plio., E.Eu.--FIG. E91,1.
·M. (A.) acutecarinata ANDRUSSOV, S.Caucasus;
la,b, RV, LV ext., XI.5; Ie, RV hinge, X5
(Andrussov, 1902).

M. (Austromactra) IREDALE, 1930 [·A. calotlndra;
00). Trigonal, equivalve, sculpture of laminar
concentric ridges wavy at ends; hinge broad;
pallial sinus small, rounded. Rec., S.Pac.--FIG.
E91,6. ·M. (A.) caloundra (lREDALE), Australia;
6a,b, LV ext., int., Xl (Iredale, 1930).

M. (Avimactra) ANDRUSSOV, 1905 [·M. (A.) avi
culoides; M]. Trigonal, dorsal margin long and
straight, ventral attenuated by radial fold; hinge
with large resilifer. Plio., E.Eu.--FIG. E91,5.
·M. (A.) aviculoides, S.Caucasus; 5a, RV ext.,
XI; 5b, RV hinge, X2 (Andrussov, 1905).

M. (Barymactra) COSSMANN & PEYROT, 1909
[·Mactra burdigalensis MAYER, 1864; 00). Large,
thick, short, hinge teeth close-set; pallial sinus
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short, slightly descending, line doubled, bordered
above by row of punctate scars. Eac.-Mia., Eu.
SW.Afr.--FIG. E91,4. ·M. (B.) burdigalensis
MAYER, Mio., France; 4a,b, RV int., LV int.,
XO.5 (164).

M. (Coelomactra) DALL, 1895 [·M. vialaua
GMELlN, 1791; OD]. Valves thin, inflated, dorsal

areas grooved, resilifer not roofed at apex; hinge
plate oblique, teeth not concentrated, laterals
long, thin, cardinals buttressed; pallial sinus short,
high. Rec., Pac.--FIG. E92,6. ·M. (C.) vialacea
GMELIN, E.Indies; 6a, LV ext., XO.5 (Reeve,
1854), 6b,c, LV and RV hinges, X2 (510).

M. (Cryptomactra) ANDRUSSOV, 1902 [·Lucina

Mactra

3e

, \

/. f I
.~! /
~ ~>:/
6b~~

3b

Avimactra

5b

50

Allomactra

Borymactra

Andrussella

lb

10

Ie

FIG. E91. Mactridae (Mactrinae) (p. N595-N596).
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pesanseris MAYER-EYMAR, 1857; M]. Small, trape
zoidal, with 1 or 2 strong radial folds, making
ventral margin sinuous. Mio.( Sarmat.) , E.Eu.-
FIG. E92,I. ·M. (C.) pesanseris (MAYER-EYMAR),
V.Mio., S.Caucasus; la,b, LV ext., RV ext., Xl;

le,d, RV and LV hinges, X1.5 (Andrussov,
1902) .

M. (Cyc1omactra) DALL, 1895 [·M. tristis "GRAY"
(err. pro ·M. tristis REEVE, 1854); OD]. Like M.
(Maetroderma) but subcircular, compressed, liga-

Cyclomactra

ld
Cryptomoctra

Eomactro

Mactroderma

Longimactra

30
Mactrona

Coelomactra

FIG. E92. Mactridae (Mactrinae) (p. N596-N598).
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ment almost submerged though separate from
resilium. Plio.-Rec., S.Pac.--Fw. E92,5. "'M.
(C.) tristis REEVE, Rec., N.Z.; LV ext., XO.7
(Reeve, 1854).

M. (Electomactra) IREDALE, 1930 ["'M. parkesiana
HEDLEY, 1902; 00] [=Electromactra, spelling
error]. Small, short, hinge wide and heavy for
size of shell. Rec., S.Pac.--Fw. E92,7. "'M.
(E.) parkesiana HEDLEY, Australia; 7a,b, RV
ext., int., X1.5; 7c, LV hinge, X5 (Hedley,
1902).

M. (Eomactra) CoSSMANN in COSSMANN & PEYROT,
1909 ["'M. basteroti MAYER, 1853; 00]. Small,
triangular, smooth except for concentric ribs on
lunule and escutcheon; resilifer small, not pro
jecting beyond margin of hinge plate. Eoc.-Plio.,
Eu.--FIG. E92,2. "'M. (E.) basteroti MAYER,
Mio., France; 2a,b, RV int., ext., Xl (164).

M. (Longimactra) FINLAY, 1928 ["'M. elongata
QUOY & GAIMARD, 1835; 00]. Long, concentric
ribs stronger at ends; sinus deep, muscle scars
large. Rec., S.Pac.--Fw. E92,9. "'M. (L.)
elongata QUOY & GAIMARD, N.Z.; LV ext., XO.5
(Reeve, 1854).

M. (Mactrinula) GRAY, 1853 ["'M. plicaria
(="'Mactra plicataria LINNE, 1767); M] [=Mac
trella GRAY, 1853 (type, M. striatula LINNE,
1767; M); Papyrina MORCH, 1853 (obj.; SO
KEEN, herein) J. Valves concentrically plicate, in
equilateral, posterior slope set off by ridge; resili
fer large and narrow, hinge teeth not concen
trated, cardinal in LV reinforced by apophysis,
with accessory lamella in front. L.Mio.-Rec., Pac.
--FIG. E92,4. "'M. (M.) plicataria LINNE, Rec.,
E.Indies; 4a, LV ext., XO.5 (Reeve, 1854); 4b,c,
LV and RV hinges, X2 (510).

M. (Mactroderma) DALL, 1894 ["'M. velata PHIL
IPPI, 1848; 00]. Anterior end shorter than
posterior; pallial sinus large and round. Rec., N.
Am.-S.Am.--FIG. E92,8. "'M. (M.) velata
PHILIPPI, W.C.Am.; 8a, LV ext., XO.3 (Reeve,
1854); 8b,c, LV and RVhinges, Xl (510).

M. (Mactrona) MARWICK, 1952 [pro Mactrula
MARWICK, 1948 (non RISSO, 1826)] ["'M. (Mac
trula) mula MARWICK, 1948; 00]. Exteriorly
like M. (Mactra) but with sunken ligament and
large cardinal of M. (Cyclomactra); pallial sinus
small, rounded. Plio., S.Pac.--FIG. E92,3. "'M.
(M.) mula MARWICK, N.Z.; 3a,b, LV ext., int.,
X 0.4 (Marwick, 1948).

M. (Mactrotoma) DALL, 1894 ["'M. fragilis GME
LIN, 1791; 00]. With thin, silky periostracum,
posterior area set off by angular ridge over which
periostracum is wrinkled; ligament long, resilifer
large, shallow. Rec., circumtrop.--FIG. E93,11.
"'M. (M.) fragilis GMELlN, Carib.; 11a, LV ext.,
XO.5 (Reeve, 1854); 11b,c, LV and RV hinges,
X2 (510).

M. (Maorimactra) FINLAY, 1928 ["'M. ordinaria

E. A. SMITH, 1898; 00]. Small, outline Corbula
like, posterior end longer. Rec., S.Pac.--FIG.
E93,4. "'M. (M.) ordinaria SMITH, N.Z.; LVext.,
X2 (Smith, 1898).

M. (Micromactra) DALL, 1894 ["'M. californica
CONRAD, 1837; M]. Shell small, solid, beaks and
umbones with undulating concentric ribs; hinge
as in M. (Mactrotoma). Rec., W.N.Am.-C.Am.
--FIG. E93,3. "'M. (M.) californica CONRAD,
Panama; LV ext., X 1 (Reeve, 1854).

M. (Nannomactra) IREDALE, 1930 ["'M. jackson
ensis E. A. SMITH, 1885; 00]. Thin, glassy, con
centrically striate, trigonal; hinge narrow, delicate;
pallial ~inus shallow. Rec., S.Pac.--FIG. E93,6.
"'M. (N.) jacksonensis SMITH, Australia, 6a,b,
RV int., dorsal, X1.5 (852).

M. (Sarmatimactra) KOROBKOV, 1954 [·M. vitali
ana D'ORBIGNY, 1845; OD].Subtrigonal, umbones
wide; hinge fairly massive; lamina between liga
ment and resilifer toothlike; pallial sinus short,
rounded, pallial line deeply incised, vertically
striate. Mio., E.Eu.

M. (Simomactra) DALL, 1894 ["'M. do1abriformis
CONRAD, 1837; M]. Outline flattened cuneiform,
inequilateral; pallial sinus smaller than in
M. (Mactrotoma), siphonal gape small. Rec.,
W.N.Am.-C.Am.--FIG. E93,7. ·M. (5.) do1ab
riformis CONRAD, USA(Calif.); 7a, LV ext., XO.3
(Dall, 1894); 7b,c, RV and LV hinges, Xl
(510).

M. (Stiphromactra) BOHM, 1929 ["'M. (5.) we1
witschi; 00]. Hinge wide but teeth very small.
Eoc., W.Afr.--FIG. E93,1O. "'M. (S.) we1
witschi, Angola; lOa-c, RV ext., LV and RV
hinges, XO.5 (Bohm, 1929).

M. (Tumbeziconcha) PILSBRY & OLSSON, 1935
["'M. thracioides ADAMS & REEVE, 1848; 00].
Resembling M. (Mactrinula) as to sculpture but
lacking posterior ridge; concentric ribs inter
sected by oblique striae on posterior slope. Rec.,
W.C.Am.--FIG. E93,2. "'M. (T.) thracioides
ADAMS & REEVE, Peru; LV ext., Xl (Pilsbry &

Olsson, 1935).
Aliomactra STEPHENSON, 1952 [1953] ["'A. com

pressa; 00]. More compressed than Mactra; liga
ment short, external, with internal part on surface
sloping down and forward from nymph; pallial
sinus rounded, moderate, not confluent. U.Cret.,
N.Am.--FIG. E93,9. "'A. compressa, USA(Tex.);
9a, RV ext., Xl; 9b,c, RV and LV hinges, Xl.5
(Stephenson, 1953).

Cymbophora GABB, 1869 ["'Mactra ashburnerii
GABB, 1864; 00] [=Ve1eda CONRAD, .1870 (non
BLACKWALL, 1859) (type, V. lintea=Cardium lin
tea CONRAD, 1860, non CONRAD, 1855=Cymbo
phora intoxicata HANNA, 1924)]. Trigonal, resilifer
narrow and shallow, bordered by accessory la
mella; lateral teeth strong, close to beaks. U.Cret.,
E.N.Am.-W.N.Am.-Eu.--FIG. E93,8. ·C. ash·
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burnn'ii (GABB) , USA (Calif.) ; LV hinge, X I
(748).

Diaphoromactra IREDALE, 1930 [·Hemimactra tln'si
color TATE, 1887; 00]. Small, solid, oblique, an-

terior end short, posterior with umbonal ridge;
lateral teeth partially or entirely wanting in LV;
pallial sinus broad and shallow. Rec., S.Pac.-
FIG. £93,1. ·D. tln'sicolor (TATE), Rec., Australia;

Geltena

Aliomactra

5c
Maarimactra

Nannomactra

Cymbophora

Mactrotoma

11 c

11b

8
Simamactra

7b

100 Stiphrom';ctra

FIG. £93. Mactridae (Mactrinae) (p. N598-N601).
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la,b, RV ext., both valves dorsal, X 1.5 (Tate,
1887).

Geltena STEPHENSON in VOKES, 1946 [-G. subequi
latera; aD]. Subeireular to broadly subovate; re
silifer very small; nymph plate heavy; hinge plate

with deep groves above laterals. V.Gret., Eu.
N.Am.-W.Asia.--FIG. E93,5. -G. subequilatera,
USA(Tex.); 5a, LV ext., XI; 5b,c, XI, LV and
RV hinges, X 1.3 (Stephenson in Vokes, 1946).

Harvella GRAY, 1853 [-Mactra elegans SOWERllY,

Praerangia
Mulinoides

6

(
30 Priseomaetra

Rangia

Rangianella

I
Miorangia

~90

Sea Ipomaetra

lac

Mactrellona

9c Mulinia 100
='

Pseudoeardium

FIG. E94. Maetridae (Maetrinae) (p. N601).
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1825; M]. Resembling Mactrellona but with spaced
concentric undulations in front of keel; anterior
lateral teeth short. Rec., W.C.Am.--FIG. E93,12.
"H. elegans (SOWERBY); 12a-c, RV ext., int., LV
hinge, Xl (H. Adams & A. Adams, 1856).

Mactrellona MARKS, 1951 ["Mactra alata SPENGLER,
1802; OD] [=Mactrella AUCTT. (non GRAY,
1853)]. Trigonal, inequilateral, thin, inflated, pos
terior slope set off by keel, umbones prominent;
hinge concentrated, anterior laterals short. Mio.
Rec., E.C.Am.-W.C.Am.--FIG. E94,8. "M. alata
(SPENGLER), Rec., Carib.; 8a, RV ext., XO.5;
8b,c, RV and LV hinges, Xl (H. Adams &
A. Adams, 1856).

Mulinia GRAY, 1837 ["M. typica (=Mactra edulis
KING & BRODERIP, 1832); T]. Outline as in Mactra
but ligament entirely internal, not separated from
resilium by shelly ridge; shell not gaping; pallial
sinus short, small. Estuarine. Rec., W.C.Am.
E.C.Am.-S.Am.-E.Afr.--FIG. E94,9. "M. edulis
(KING & BRODERIP), S.Am.; 9a, LV ext., Xl
(Carcelles, 1950); 9b,c, RV and LV hinges, X2
(510).

Mulinoides OLSSON, 1944 ["M. chilca; OD]. Re
sembling Cymbophora but shell more solid,
rounded, lateral teeth stronger, less lamellar, re
silifer more mactroid in form; posterior dorsal llrea
well marked, set off by ridge; lunule present.
V.Cret., W.S.Am.--FIG. E94,5. "M. chilca; 5a,
RV ext., Peru; XO.5; 5b,c, LV and RV hinges,
X I (Olsson, 1944).

Priscomactra STEPHENSON, 1952 [1953] ["P. cym
ba; OD]. Ligament and hinge as in Geltena but
outline subtrigonal and mactroid. V. Cret., N.Am.
--FIG. E94,3. "P. cymba, USA(Tex.); 3a, LV
ext., Xl; 3b,c, LV and RV hinges, X1.3 (Stephen
son, 1953).

Pseudocardium GABB, 1866 ["Cardium gabbii RE
MOND, 1863 (=Mulinia densata CONRAD, 1857);
M]. Shell solid, rounded-trigonal; hinge with long
substriate or pitted laterals; pallial sinus short,
rounded. Oligo.-Rec., W.N.Am.-E.Asia.--FIG.
E94,10. "P. densatum (CONRAD), Plio., USA
(Calif.); lOa-c, LV ext., int., RV int., X 0.5
(Packard, 1916).

Rangia DES MOULlNS, 1832 ["R. cyrenoides (=Gna
thodon cuneatus SOWERBY, 1831); M] [=Gnatho
don SOWERBY, 1831 (non GOLDFUSS, 1820);
Colombia RANG, 1834 (nom.nud.); Perissodon
CONRAD, 1863 (type, Mactra clathrodonta CONRAD,
1833; SD DALL, 1894)]. Shell somewhat re
sembling Mulinia but with lateral teeth elongate,
curved, cross-striate, posterior pair longer; pallial
sinus small. [Estuarine.] ?Paleoc.,-Mio.-Rec., N.
Am.-S.Am.-Eu.
R. (Rangia). Anterior lateral teeth hooked. Mio.
Rec., E.N.Am.-W.N.Am.-S.Am.--FIG. E94,2.
"R. (R.) cuneata (SOWERBY), Rec., USA(La.);
2a,b, LV ext., int., XO.5 (Dall, 1894).

R. (Miorangia) DALL, 1894 ["Gnathodon john-

soni DALL, 1892; OD]. Small, extremely inequi
lateral, with cardinals reversed, superior pair in
LV; pallial sinus obsolete. Mio., E.N.Am.--FIG.
E94,7. "R. (M.) johnsoni (DALL), USA(Miss.);
LV ext., X 1.5 (Dall, 1894).

R. (Rangianella) CONRAD, 1868 ["Gnathodon tri
gonum PETIT, 1853 (=Mactra mendica GOULD,
1851); M]. Small, nearly equilateral, lateral teeth
short, straight, subequal, faintly rugose; pallial
sinus inconspicuous or obsolete. Estuarine to
marine. Rec., W.C.Am.-N.Am.--FIG. E94,I.
"R. (R.) mendica (GOULD), W.C.Am.; LV int.,
Xl (Dall, 1894).

R. (?Praerangia) COSSMANN, 1908 ["P. minuscula;
OD]. Resembling Rangia in form but much
smaller, with shallower sinus. Paleoc.(Mont.) ,
Eu.--FIG. E94,4. "R. (?P.) minuscula (Coss
MANN), Belg.; 4a-c, RV ext., LV int., RV int.,
X7 (Cossmann, 1908).

Scalpomactra FINLAY in MARWICK, 1928 ["Mactra
scalpellum REEVE, 1854; OD]. Resembling Spisula
but lateral teeth not striate; resilium stout, oblique,
triangular below, produced above as long spike
curved to front, with minute ligament attached at
top and united nearly its full length. Plio.-Rec.,
S.Pac.--FIG. E94,6. "S. scalpellum (REEVE),
Rec., N.Z.; LV ext., Xl (Powell, 1957).

Scissodesma GRAY, 1837 ["Mactra spengleri LINNE,
1767; SD GRAY, 1847] [=Schizodesma GRAY, 1838
(nom.t'an.)]. Ligament only partially external, in
deep slit, no lamina separating it from resilium.
Rec., Pac.--FIG. E95,8. "S. spengleri (LINNE),
E.Indies; 8a-c, RV ext., int., LV hinge, X 1 (H.
Adams & A. Adams, 1856); Bd-e, LV, RV hinges
(510).

Spisula GRAY, 1837 [""Mactra solida MONTAGU"
(="Cardium solidum LINNE, 1758); SD GRAY,
1847J [=Spisulina FISCHER, 1887 (type, Mactra
truncata MONTAGU, 1808; M)]. Trigonal to ovate,
not gaping, concentrically striate; lunule and es
cutcheon delimited; ligament and resilium not
separated by shelly lamella; pallial sinus oval.
Tert.-Rec., cosmop.
S. (Spisula). Lanule and escutcheon concentrically
grooved; lateral teeth striate. Rec., Atl.--FIG.
E95,4. "S. (S.) solida (LINNE), Eng.; 4a-c, RV
int., ext., LV hinge, X 1 (H. Adams & A.
Adams, 1856).

S. (Crassula) MARWICK, 1948 ["Mactra aequi
lateralis DESHAYES, July 1854 (="M. aequilatera
REEVE, May 1854); OD]. Posterior area bounded
by sharp ridge, sculpture only on anterior end,
not wavy. Rec., S.Pac.--FIG. E95,5. " S. (C.)
aequilatera (REEVE), N.Z.; LV ext., XO.5
(Reeve, 1854).

S. (Crepispisula) EAMES, 1957 ["S. (C.) amekien
sis; OD]. Near Scissodesma in outline but with
concentric sculpture, posterior carina less marked,
ligament slit smaller, lateral teeth not crenulate;
lunule and escutcheon sulcate. Eoc., W.Afr.--
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FIG. E95,7. ·S. (C.) amekiensis, Nigeria; 7a,b,
RV int., LV int., X2 (Eames, 1957).

S. (Hemimactra) SWAINSON, 1840 [·Mactra gi
gantea LAMARCK, 1818 (=M. so/idissima DILL
WYN, 1817); M]. Large, ovate-trigonal, with

dorsal areas not sulcate; anterior arm of cardinal
in RV confluent with ventral lamina, cardinals
markedly compressed; laterals striate. Tert.-Rec.,
E.N.Am.-AtI.--FIG. E95,2. ·S. (H.) so/idis
sima (DILLWYN), Rec., USA(Mass.); 2a, LV ext.,

Notospisula

Spisu la

Oxyperas

Hemimactra

Crassula

Crepispisula

30
Mactromeris

Sc issad esma

FIG. E95. Mactridae (Mactrinae) (p. N601-N603).
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FIG. E96. Mactridae (Mactrinae) (p. N603-N604).

XO.3 (Gould-Binney, 1870); 2b,c, RV and LV
hinges (510).

s. (Mactromcris) CONRAD, 1868 [eMactra ovalis
GOULD, 1840 (non SOWERBY, 1817) (=eM. poly
nyma STIMPSON, 1860); SD STOLICZKA, 1871]
[=Mactrodesma CONRAD, 1869 (type, M. pon
derosa CONRAD, 1830 [non EICHWALD, 1830]
=M. subponderosa D'ORBIGNY, 1852; M)]. With
fibrous periostracum; lateral teeth smooth, cardi
nals not compressed, anterior arm of 3a not con
fluent with ventral lamina. Mio.-Rec., W.N.Am.
Japan-N.Atl.--FIG. E95,3. ·S. (M.) polynyma
(STIMPSON), Rec., N.Atl.; 3a, LV ext., XO.5
(217); 3b,c, LV and RV hinges, Xl (510).

S. (Notospisula) IREDALE, 1930 [·Gnathodon par-

vum PETIT, 1853; OD]. Small, thick, trigonal,
tumid, rounded anteriorly, painted posteriorly;
lateral teeth ridged; pallial sinus small to obso
lete. Rec., S.Pac.--FIG. E95,l. es. (N.) parva
(PETIT), Australia; la, LV ext., Xl (Petit,
1853); 1b,c, RV and LV hinges, X3 (397).

S. (Oxyperas) MORCH, 1853 [·"Mactra triangularis
LAMARCK, 1818" (non MONTAGU, 1803) (=eM.
lentiginosa GOULD, 1852); M]. Triangular, with
well-marked concentric folds; pallial sinus deep.
Rec., Pac.--FIG. E95,6. S. (0.) lentiginosa
(GOULD), ?E.Indies; 6a, RV ext., XO.7 (510);
6b,c, LV and RV hinges, X2 (510).

S. (Pseudoxyperas) SACCO, 1901 rep. proaspersa;
OD]. Differing from S. (Oxyperas) by being
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less trigonal; lateral lamellae striate; 4a present;
pallial sinus long and oval. Mio.( Burdigal.)-Rec.,
Eu.--FIG. E96,6. *S. (P.) proaspersa (SACCO),
Mia., Italy; 6a-c, LV ext., LV and RV hinges,
X 1 (Sacco, 1901).

S. (Ruellia) COSSMANN, 1914 [*Mactra bernayi
COSSMANN, 1886; OD]. Resembling S. (Pseudoxy
peras) but with lower beaks and umbones; hinge
with 4a, as in S. (Oxyperas) , 2a-2b not fused,
laterals not striate. Eoc., Eu.--FIG. E96,2. *S.
(R.) bernayi (COSSMANN), France; 2a-c, LV ext.,
RV, LV int., XU (Cossmann, 1886).

S. (Spisulona) MARWICK, 1948 [*Mactra erassi
testa FINLAY, 1927; OD]. Larger than S. (Spi
sula); hinge with strong spur; pallial sinus shal
low. Plio., S.Pac.--FIG. E96,4. *S. (S.) crassi
testa (FINLAY), N.Z.; 4a,b, LV ext., int., Xl
(Hutton, 1893).

S. (Standella) GRAY, 1853 [*Mactra striatella
LAMARCK, 1818; SD STOLlCZKA, 1871] [=Lepto
spisula DALL, 1895 (obj.)]. Thin, inflated, beaks
undulated, dorsal areas smooth; gaping; hinge
concentrated, laterals smooth, resilifer not roofed;
pallial sinus large, deep. Rec., E.S.Am.-W.Afr.
--FIG. E96,3. *S. (S.) striatella (LAMARCK),
W.Afr.; 3a-c, RV ext., int., LV hinge, Xl (H.
Adams & A. Adams, 1856).

S. (Stereomactra) STEWART, 1930 [*Schizodesma
abscissa GABB, 1866; OD] . Like Scissodesma
but shell larger, heavier, laterals longer; resilium
shallow. U.Mio.-Plio., W.N.Am.--FIG. E96,5.
*S. (S.) abscissa (GABB), Mio., USA(Calif.); 5a,
LV hinge, XO.5 (Packard, 1916); 5b, RV ext.,
XO.3 (892).

S. (Symmorphomactra) DALL, 1894 [*Mactra fal
cata GOULD, 1851; M]. With cardinal teeth promi
nent, thin, posterior arm overhanging resilifer,
accessory teeth present, hinge plate flat. Mio.
Rec., W.N.Am.--FIG. E96,1. *S. (S.) falcata
(GOULD), Rec., USA(Calif.); 1a-c, RV ext., LV
int., RV int., XO.7 (Packard, 1916).

Subfamily LUTRARIINAE Adams & Adams,
1856

Inequilateral, shell widely gaping; hinge
somewhat irregular, concentrated, laterals
tending to be obsolete; resilifer broadly open.
Siphons of animal not retractile within shell,
covered to tips with rough epidermis. Mia.
Rec.

Lutraria LAMARCK, 1799 [*Mya lutraria LiNNE,
1758; T] [=Cacophonia GISTEL, 1848 (nom. van.,
pro Lutraria); Eustylon GISTEL, 1848 (nom. van.,
pro Cacophonia); Lutaria MAYER, 1875 (nom.
null.)]. Elongate, thin, gaping at each end; liga
ment short; no lunule or escutcheon. Mio.-Rec.,
cosmop.
L. (Lutraria). Outline elliptical; hinge with 2a-2b

heavy, prominent. Mio.-Rec., Eu.-IndoPac.-
FIG. E97,5. *L. (L.) lutraria (LINNE), Rec.,
Medit., 5a-c, RV ext., int., LV hinge, X 1 (H.
Adams & A. Adams, 1856); 5d-e, LV and RV
hinges, X2 (510).

L. (Goniomactra) MAYER, 1867 [*L. impar REEVE,
1854; OD]. Elongate, subquadrangular, with
concentric folds, especially on anterior and pos
terior slopes. Rec., Pac.--FIG. E97,6. *L. (G.)
impar REEVE, Australia; LV ext., XO.5 (Reeve,
1854).

L. (Lutromactra) IREDALE, 1929 [*L. impedita
(pro L. elongata GRAY, 1837) (non MUNSTER,
1835); OD]. Posterior end somewhat pointed.
Rec., Pac.--FIG. E97,8. *L. (L.) impedita IRE
DALE, Australia; LV ext., XO.5 (Reeve, 1854).

L. (Lutrophora) DALL, 1895 [*Mactra complanata
GMELlN, 1791; OD]. Elongate, evenly rounded
at both ends, with texture and surface of Raeta.
Rec., Pac.--FIG. E97,2. *L. (L.) complanata
(GMELlN), E.Indies; 2a,b, LV and RV hinges,
X2 (510).

L. (Psammophila) BROWN, 1827 (ex LEACH MS,
in synon.) [*L. solenoides LAMARCK, 1801
(=Mya oblonga ,GMELlN, 1791); M]. Posterior
dorsal margin concave; hinge with 2a-2b weak;
ligament partially separated from resilium. Rec.,
Atl.--FIG. E97,9. *L. (P.) oblonga (GMELlN),
Eu.; 9a,b, RV ext., LV int., Xl (124).

Eastonia GRAY, 1853 [*Mactra rugosa HELBLING,
1779; M]. Radiately ribbed or striate except at
ends, ovate; pallial sinus deep. Rec., Eu.-Medit.
--FIG. E97,7. *E. rugosa (HELBLING), Eu.; 7a,
RV ext., XO.7 (H. Adams & A. Adams, 1856);
7b,c, LV and RVhinges, Xl (510).

Heterocardia DESHAYES, 1855 [*H. gibbosula; SD
STOLlCZKA, 1871]. Short, dorsal slope arched, sur
face concentrically striate, with vermiculate wrink
ling; ligament as in Mactra; posterior laterals
in each valve. Rec., Pac.--FIG. E97,1. *H. gib
bosula, Philip. Is.; 1a-c, LV int., RV hinge, LV
ext., Xl (H. Adams & A. Adams, 1856).

Meropesta IREDALE, 1929 [*M. meridiana; OD]
[=Merope H. & A. ADAMS, 1856 (non NEWMAN,
1838) (type, Mactra nicobarica GMELlN, 1791; SD
STOLlCZKA, 1871); Standella AUC".. (non GRAY,
1853)]. Resembling Eastonia but thinner, ovate,
with radiating sculpture; hinge deep; pallial sinus
broadly rounded, long, reaching mid-line of shell.
Rec., IndoPac.--FIG. E97,4. *M. nicobarica
meridiana, Australia; LV ext., XO.5 (Allan,
1950) .

Tresus GRAY, 1853 (Jan.) [*Lutraria maxima MID
DENDORFF, 1849 (non JONAS, 1844) (=L. nuttalli
CONRAD, 1837); M] [not preoccupied by "Tresus"
WALCKENAER, 1833, vernacular and nom. nud.;
=Cryptodon CONRAD, 1837 (non TURTON, 1822;
obj.); Schizothaerus CONRAD, 1853 (Feb.; ob;.;
M)]. Large, ovate, ventricose, gaping posteriorly;
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hinge teeth small, resilifer large; ligament separated
from resilium by shelly plate. UMio.-Rec.,
W.N.Am.-E.Asia.--FIG. E97,3. -T. lluttalli
(CONRAD), Rec., USA(Calif.); 3a, RV ext., XO.2
(Stanford Univ. specimen); 3b,c, LV and RV
hinges, Xl (510) .

Subfamily YfEROPSELLINAE Keen, new name
(1894)

[nom. subsl. KEEN, herein (pro Pteropsinae DALL, 1894,
based on junior homonym)]

Shell thin, valves subequilateral, nearly
closed; hinge feeble, concentrated, laterals

Tresus

Goniomactra

Meropesta

Eastonia

Lu tromactra

70

Lutrophora

Lutraria

~5C~

Heterocardia
4

.~
,'-::;::..... .

~... =-"
lb

Psammophila

FIG. E97. Mactridae (Lutrariinae) (p. N604-N605).
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Roetellops

30

FIG. E98. Mactridae (Pteropsellinae) (p. N606).

much reduced or partially obsolete. Siphons
of animal wholly retractile, naked. Eoc.-Rec.
Pteropsella VOKES, 1956 [pro Pteropsis CONRAD,

1860 (non RAFINESQUE, 1814)] [·Lutraria papyria
CONRAD, 1833; OD] [=Kymatox STENZEL &
KRAUSE, 1957 (type, K. praelapidosus; OD)].
Ovate, posteriorly attenuate; with undulating con
centric sculpture; resilifer ovate; hinge plate deeply
grooved. Eoc., SE.N.Am.--FIG. E98,4. ·P. papy
ria (CONRAD), USA(Ala.); 4a,b, LV ext., int., XO.5
(Stenzel & Krause, 1957).

Anatina SCHUMACHER, 1817 [·A.pellucida (=.Mac
tra anatina SPENGLER, 1802); M] [=Labiosa
MOLLER, 1832 (ex SCHMIDT MS) (nom. van. pro
Anatina); Cypricia GRAY, 1847 (obj.); Leucoparia
MAYER, 1867 (nom. van. pro Cypricia)]. Thin,
ovate, anterior end rounded, posterior end gaping,
set off by ridge; lunule and escutcheon evident;
external ligament separated from resilium by
lamella. Rec., W.C.Am.-E.N.Am.-E.S.Am.-
FIG. E98,2. • A. anatina (SPENGLER), E.S.Am.
(?Brazil); 2a,b, RV ext., LV int., XO.7 (836).

Raeta GRAY, 1853 [·Mactra campechensis GRAY,
1825 (=.L. plicatella LAMARCK, 1818); M]
[=Lovellia MAYER, 1867 (obj.)]. Resembling An
atina, but more convex, compressed posteriorly,
sculpture of concentric plications; dorsal margin
not reflected. Eoc.-Rec., Eu.-E.N.Am.-W.C.Am.
S.Am.
R. (Raeta). Larger than Anatina, sculpture coarse,

posterior end subrounded; hinge with posterior
laterals, as in Anatina. Eoc.-Rec., Eu.-E.N.Am.
W.C.Am.-S.Am.--FIG. £.98,3. ·R. (R.) plica
tella (LAMARCK), Rec., W.Indies; 3a-c, LV ext.,
int., RV hinge, X I (H. Adams & A. Adams,
1856).

R. (Raetella) DALL, 1898 [·Labiosa (R.) tenuis
(ex ADAMS MS); OD]. Small, thin, dorsal areas
well defined, shell inflated; hinge with no lateral
lamellae; pallial sinus short, rounded. Rec.,
E.Asia.

R. (Raetellops) HABE, 1952 [.Poromya pulchella
ADAMS & REEVE, 1850; OD]. Shell small, sculp
ture coarse; posterior end rostrate; posterior
lateral teeth well developed. Rec., E.Asia.-
FIG. E98,1. ·R. (R.) pulchella (ADAMS & REEVE),
Japan; la-d, RV ext., int., RV and LV hinges,
X1.5 (Habe, 1952).

R. (Raetina) DALL, 1898 [.Labiosa (R.) indica;
OD]. Small, posterior end attenuate; posterior
laterals wanting. Rec., Ind.O.--FIG. E98,5. ·R.
(R.) indica (DALL), India; LV int., Xl (Dall,
1925).

Subfamily ZENATDNAE Dall, 1895

Inequilateral, compressed; hinge concen
trated, irregular, laterals tending to become
obsolete; resiliifer bent out of plane of hinge
plate, somewhat adherent to valve. Eoc.-Rcc.
Zenatia GRAY, 1853 [.Lutraria zelandica GRAY,

1837 (=.L. acinaces QUOY & GAIMARD, 1835);
M] [=Metabola MAYER, 1867 (nom. van., pro
Zenatia)]. Quadrate, periostracum conspicuous;
ends gaping, beaks nearer anterior end; valves re
inforced by radial buttress below hinge; pallial
sinus very deep. Mio.-Rec., S.Pac.
Z. (Zenatia). Moderately elongate, not conspicu

ously narrow. Rec., S.Pac.--FIG. E99,5. ·Z.
(Z.) acinaces (QUOY & GAIMARD), N.Z.; 5a, RV
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ext., Xl (124b); 5b,c, LV and RV hinges, X2
(510).

Z. (Zenatiopsis) TATE, 1879 [·Zenatiopsis angus
tata; M]. Outline narrower than Z. (Zenatia).
Mio.-Rec., S.Pac.--FIG. E99,3. ·Z. (Z.) angus-

Resania

FIG. E99. Mactridae (Zenatiinae) (p. N606-N607).

tata (TATE), Min., Australia; 3a,b, RV ext., LV
int., X 1 (Tate, 1879).

Z. (Zenatraria) Bw, 1966 [·Z. (Z.) vellai; OD].
P[eist., N.Z.

Darcinia CLARK & DURHAM, 1946 [·D. colombiana;
OD]. With posterior umbonal ridge as in Darina;
sculpture and posterior gape as in Eastonia; hinge
plate with deeply excavated resilifer, heavy car
dinals, well-developed anterior laterals and nearly
obsolete posterior laterals. Eoc., W.S.Am.--FIG.
E99,2. ·D. colombiana, Colombia; 2a, RV ext.,
Xl; 2b, RV hinge, X 1.5 (Clark & Durham,
1946).

Darina GRAY, 1853 [·Erycina solenoides KING,
1832; M]. Elongate, thin, with periostracum; beaks
back of mid-line; both ends gaping; ligament
short, deep, resilifer large, resting on ray-like
buttress; hinge teeth weak; pallial sinus deep.
Rec., W.S.Am.--FIG. E99,l. ·D. solenoides
(KING), la, LV ext., X 1 (H. Adams & A. Adams,
1856); Ib,c, LV and RV hinges, X2 (510).

Resania GRAY, 1853 (Jan.) [·R. lanceolata; M]
[=Vanganella GRAY, 1853 (Apr.) (type, V. tay
lorii, =R. lanceolata; M); Laminaria, Myomactra
MAYER, 1867 (nom. van. pro Vanganella, Re
sania)]. Elongate, anterior end longer, smooth,
gaping; ligament not set off by shelly ridge, resili
fer large, oblique, resting on thickened radial rib;
second rib behind anterior adductor scar; pallial
sinus short, broad. Rec., S. Pac.--FIG. E99,4.
·R. lanceolata, N.Z.; 4a,b, RV ext., LV int., Xl
(124b ).

Family ANATINELLIDAE Gray, 1853
[nom. corrat. THIELE, 1934 (pro Anatinelladae GUY, 1853)]

Shell inflated, gaping; hinge with promi
nent narrow resiliifer, narrow cardinal and
accessory lamella in each valve; laterals
wanting; pallial line without sinus (510).
Rec.

Anatinella SOWERBY, 1833 [·A. sibbaldii (=Mya
nicobarica GMELIN, 1791); M]. Thin, sculpture of
concentric striae and fine radial lines; ligament
short, separated from resilium by shelly plate.
Rec., IndoPac.--FIG. EIOO,2. ·A. nicobarica
(GMELIN), Japan; 2a,b, RV ext., int., X 1 (Ku
roda, 1951).

Family CARDILIIDAE Fischer, 1887

Equivalve, higher than long, beaks in
turned, subspiral; external ligament on
strong nymph, resilium in large, oblique
resilifer; hinge with strong inverted V
shaped cardinal in LV, triangular and
weaker lamellar cardinal in RV; pallial line
entire (510). ?Eoc., Oligo.-Rec.
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FIG. EI00. Anatinellidae (2); Cardiliidae (1-,3-4)
(p. N607-N608).

Cardilia DESHAYES, 1835 [·Isocardia semisulcata
LAMARCK, 1819; SD HERRMANNSEN, 1846]
[=Leptina PICTET, 1855 (non MEIGEN, 1830;
obj.)]. Sculpture of radial ribs over at least part
of shell; cardinal teeth on buttress below resilifer;
one lateral present in RV; posterior muscle scar
on myophore or flange projecting from dorsal
margin of shell. L.Mio.-Rec., IndoPac.-
FIG. EI00,4. ·C. semisulcata (LAMARCK), Rec.,
Japan; 4a-d, LV ext., LV and RV hinges, both
valves ant., X 1.3 (Kuroda, 1951).

Cardilona MARWICK, 1943 [·C. bensoni; aD]. Like
Cardilia in form and sculpture, with strong resili
fer, but lacking hinge plate, cardinal teeth, and
posterior myophore. Oligo., S.Pac.--FIG. EI00,3.
·C. bensoni, N.Z.; 3a,b, RV ext., int., XO.8
(Marwick, 1943).

?Hemicyclonosta MICHELIN, 1828 [·H. michelini
"DESHAYES" (=Hemicyclodonta DESHAYES, 1850,
ex MS); M] [=Hemicyclostera BRONN, 1838,
Hemicycloster PAETEL, 1875 (nom. null.), spelling
errors] [The evidence for valid publication by
MICHELIN is inconclusive, although accepted by

his contemporaries; should the work be rejected,
the generic name may revert to synonymy with
Cardilia]. Resembling Cardilia but without radial
sculpture. Eoc.-Plio., Eu.--FIG. £100,1. ·H.
michelini, Eoc., France, la-c, LV ext., RV int., LV
int., X 1.3 (259).

Subfamily MESODESMATINAE Gray, 1840
[nom. transl. et correct. DALL. 1895 (ex Mesodesmidae

GRAY, 1840)]

Texture porcelaneous, periostracum con
spicuous; ligament small or obsolete, resil
ium narrow, oblique; hinge in Eocene forms
with cardinal lamella in RV, weak or ob
solescent in Recent forms but long narrow
cardinal in LV becoming stronger, crossing
apex of resilifer. Eoc.-Rec.
Mesodesma DESHAYES, 1832 [·Mactra donacia LA

MARCK, 1818; SD ANTON, 1839] [="Amphidesma
LAM." AUCTT. (non LAMARCK); Ceronia GRAY,
1853 (type, Erycina denticulata GRAY, 1825,=Mac
tra deaurata TURTON, 1822; M)]. Donaciform,
posterior end short; hinge strong, ligament short,
internal, resilifer with raised margins; pallial sinus
well marked. Rec., N.Am.-S.Am.-Pac.
M. (Mesodesma). Posterior end obliquely truncate;

resilifer broad; lateral teeth striate. Rec., Eu.
E.N.Am.-W.S.Am.-Pac.--FIG. EIOl,13. ·M.
(M.) donacium (LAMARCK), Chile; 13a,b, LV
ext., RV int., X 1 (I24b).

M. (Amesodesma) IREDALE, 1930 [·A. perfuga;
aD]. Posterior end somewhat quadrate; resilifer
narrow. Rec., S.Pac.--FIG. EI0l,2. ·M. (A.)
perfuga (IREDALE), Australia; RV int., Xl (Ire
dale, 1930).

Atactodea DALL, 1895 [pro Paphia LAMARCK, 1799
(non RODING, 1798)] [·Mactra glabrata GMELIN,
1791; aD]. Subtrigonal , strong, smooth or con
centrically sculptured; hinge strong, ligament sub
marginal; resilium narrow; pallial sinus short.
Rec., IndoPac.--FIG. EI0l,4. •A. glabrata
(GMELlN), E.Indies; 4a-c, RV int., LV hinge, RV
ext., X 1 (H. Adams & A. Adams, 1856). .

?Ceroniola WILCKENS, 1904 [·Cultellus australts
GABB, 1860; M]. Resembling Mesodesma in form;
shell gaping at each end; ligamental pit not well
developed; hinge with 2 laterals but cardinal area
not clear. V.Tert., S.Am.--FIG. EI0l,8. ·C.
australis (GABB), Chile; 8a-c, LV ext., int., RV
int., Xl (Wilckens, 1904).

Family MESODESMATIDAE Gray, 1839
[nom. corr<ct. DALL, 1895 (pro Mesodesmidae GRAY, 1839)]

[=Paphiinae H. ADAMS I\< A. ADAMS, 1856)]

Shells cuneiform, more or less compressed,
disproportionately heavy. Siphons retractile,
naked, nearly or completely separated (507,
510). Eoc.-Rec.

AnatinellaCordi lana
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DonaciIla PHILIPPI, 1836 (ex LAMARCK, vernacular)
[·D. lamarckii (=Amphidesma donacilla LA
MARCK, 1818) (=Mactra cornea POLl, 1795); M]

[="Donacilla DE BLAINVILLE, 1819," AUCTI., pro
posed in synonymy]. Ligament marginal, obso
lete; laterals not sulcate, anterior lateral long,

Myadesma

Spondervilia

Rochefortina

~
5b ~

50~)

6b

9c

60 "

140

15c~
~~'-,@

15b

Caecella

Atactodea

~~
- . - . ". -,

~
4b

Mesodesma

Davila

Amesodesma

2

Paphies

Mactropsis

Anapella

FIG. EI01. Mesodesmatidae (Mesodesmatinae) (2,4,7-8,11-14), (Davilinae) (1,3), (Erviliinae)
(5-6,9-1O) (p. N608-N610).
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posterior short; margin of resilial pit toothlike.
Rec., Eu.-S.Pac.--FIG. EIOI,15. *D. cornea
(POLl), Eu.; 15a, RV ext., X 1.3; 15b,c, RV int.,
LV hinge, XO.7 (H. Adams & A. Adams, 1856).

Mactropsis CONRAD, 1854 [pro Triquetra CONRAD,
1846 (non DE BLAINVILLE, 1828)] [*Eryeina
aequorea CONRAD, 1833; SO DALL, 1895]. Thick,
cardinal plate heavy, cardinals distinct, with sub
equal arms, laterals striate; ligament and resilium
combined, near dorsal border; pal1ial sinus smal1
but distinct. Eoc., E.N.Am.--FIG. EIOI,7. *M.
aequorea (CONRAD), USA(Ala.); 7a-c, RV ext.,
int., LV int., XI.5 (Harris, 1919).

?Myadesma CLARK, 1922 [*M. dalli; 00]. Posterior
end short, beaks opisthogyrate; resilifers directed
anteriorly, large in LV, sunken in RV; pal1ial sinus
smal1, broad. Eoc.-Mio., W.N.Am.--FIG. ElOI,
14. *M. dalli, Oligo., Vancouver Is.; 14a,b, LV
int., ext., XO.5; 14c, RV hinge, Xl (Clark,
1922).

Paphies LESSON, 1830 [*P. roissyana (=*Mya aus
tralis GMELlN, 1791); 00] [=Machaena GRAY,
1843, ex LEACH MS (obj.); M]. Ovate-elongate,
subequilateral; ligament internal, smal1, resilifer
long, narrow, projecting; pallial sinus angular,
smal1, or wanting. Rec., S.Pac.--FIG. EIOI,12.
*P. australis (GMELlN), N.Z.; 12a-c, RV int., LV
hinge, RV ext., X 1 (H. Adams & A. Adams,
1856).

Taria GRAY, 1853 [*T. stokesii (=Mesodesma lata
DESHAYES, 1843) (?=M. quoyi DESHAYES, 1832);
M] [=Taria H. ADAMS & A. ADAMS, 1856, AueTT.
(obj., KOBELT, 1881)]. Resembling M. (Meso
desma) but more equilateral, lateral teeth smooth.
Rec., S.Pac.--FIG. EI0l,II. *T. quoyi (DE
SHAYES), N.Z.; IIa,b, LV ext., RV int., Xl
(124b ).

Subfamily DAVILINAE Dall, 1895

Outline somewhat rounded; pallial line
without sinus. Rec.

Davila GRAY, 1853 [*D. polita (=Mesodesma
planum HANLEY, 1843); M]. Smooth, compressed,
periostracum thin; ligament smal1, nearly mar
ginal, resilium narrow, elongate; cardinal tooth
large and prominent in LV, obsolete in RV. Rec.,
IndoPac.--FIG. EIOl,3. *D. plana (HANLEY),
Philip. Is.; RV ext., Xl (Reeve, 1854).

Anapel1a DALL, 1895 [*Mesodesma triquetrum
HANLEY, 1843; 00]. Resembling Atactodea in
form; hinge with cardinal tooth bifid in RV, lat
erals smooth. Rec., W.Pac.-S.Pac.--FIG. EIOl,l.
*A. triquetra (HANLEY), S.Australia; la-c, RV
int., ext., LV hinge, X 1 (H. Adams & A. Adams,
1856).

Subfamily ERVILIINAE Dall, 1895

Small, thin, equilateral; ligament mar
ginal, subobsolete, resilium small; hinge

concentrated, laterals small, one cardinal in
either valve, RV larger, LV bifid; pallial
sinus distinct. Pleist.-Rec.

Ervilia TURTON, 1822 [*Mya nitens MONTAGU
1806; M]. Concentrical1y striate, periostracum in:
conspicuous; ligament obsolete. Pleist.-Rec., Ad.
Medit.--FIG. EIOI,lO. *E. nitens (MONTAGU),
Rec., USA (Fla.) ; lOa,b, RV ext., int., X2.5
(Smith, 1937).

Argyrodonax DALL, 1911 [*A. haycocki; M]. Con
centrical1y sculptured; external ligament feeble,
resilium narrow but strong; muscle scars pro
nounced; pal1ial sinus large and deep. Rec., W.
Indies.

Caecella GRAY, 1853 [*C. horsfieldii; 00]. Rela
tively large, elongate, with fine concentric striae'
periostracum thick, brown; ligament obsolete; re:
silium smal1; pallial sinus not deep. [Estuarine.]
Rec., Pac.--FIG. EIOI,9. *C. horsfieldii; 9a-c,
LV ext., int., int., X3; 9d, RV hinge, XI (speci
mens, British Museum, N.H.).

Rochefortina DALL, 1924 [*Rochefortia (R.) semele
(=*Ervilia sandwichensis E. A. SMITH, 1885);
00]. Sculpture radial and concentric; with minute
escutcheon; pallial sinus moderately deep. Rec.,
Pac.--FIG. EIOI,6. *R. sandwichensis (SMITH),
Hawaiian Is.; 6a,b, LV ext., hinge, X8 (852).

Spondervilia IREDALE, 1930 [*Ervilia australis
ANGAS, 1877 (=*E. bisculpta GOULD, 1861); 00].
Sculpture radial at ends, with fine wavy concentric
threads on central slope. Rec., Pac.--FIG. ElOI,
5. *S. bisculpta (GOULD), Japan; 5a,b, LV int.,
RV hinge, X3 (Habe, 1952).

Superfamily SOLENACEA Lamarck,
1809

[nom. transl. TRYON, 1884 (ex family Solenacea GRAY, 1823)
(=solenacees LAMARCK, 1809).1 [Materials for this super

family prepared by MYRA KEEN]

Valves cylindrical to flattened, elongate,
gaping at both ends, hinge weak, with one
to three small cardinal teeth; lateral teeth,
if present, weak and laminar; pallial sinus
short in most forms. L.Cret.-Rec.

Family SOLENIDAE Lamarck, 1809
[nom. correct. LEACH, 1823 (pro family Solenacea GRAY,

1823) (=solenacees LAMARCK, 1809)]

Beaks terminal or nearly so; hinge with
only one tooth in either valve; siphons of
animal fused, foot modified for rapid dig
ging in sand. L.Eoc.-Rec.
Solen LINNE, 1758 [*S. vagina; SO SCHUMACHER,

1817] [=Vagina MEGERLE VON MiiHLFELD, 1811
(obj., T); Solenia OKEN, 1823 (nom. null.);
Listera GRAY, 1852, ex LEACH MS (non TURTON,
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4c

S. (Solena). Anterior margin thickened within,
smooth outside. Oligo.-Rec., E.Asia-Eu.-C.Am.
--FIG. 102,3. *S. (S.) obliquus (SPENGLER),
Rec., Carib.; LV ext., XO.5 (124b).

S. (Eosolen) STEWART, 1930 [*Solen plagiaulax
COSSMANN, 1906 (nom. subst. pro S. obliquus
SOWERBY, 1844, non SPENGLER, 1794); aD].
With external oblique groove near anterior end.
Eoc., Eu.-N.Am.--FIG. EI02,4. *S. (E.) plagi.
aulax (COSSMANN), M.Eoc., France; 4a-c, RV
ext., RV hinge, LV hinge, XO.5 (Deshayes,
1860).

S. (Plectosolen) CONRAD, 1866 [*Solen gracilis
SOWERBY, 1844; SD STOLlCZKA, 1871]. Dorsal
margin slightly curved, anterior end rounded, set
off by furrow. L.Eoc.-M.Eoc., Eu.-W.N.Am.-
FIG. EI02,1. *S. (P.) gracilis (SOWERBY), Eng.;
la,b, LV ext., both valves, dorsal, XI; IC,d,
RV, LV hinge, X2.5 (Sowerby, 1844).

Family CULTELLIDAE Davies, 1935

Valves wider and more compressed than
in Solenidae, beaks mostly not terminal;
hinge with one to three cardinal teeth. L.
Cret.-Rec.

Cultellus SCHUMACHER, 1817 [*C. magnus (=Solen
lacteus SPENGLER, 1794); M]. Oblong, ends
rounded, gaping; hinge with I cardinal in RV, 2
in LV, posterior bifid; pallial sinus small. L.Eoc.
Rec., Eu.-Asia-IndoPac.
C. (Cultellus). Large, with rib above rounded

anterior adductor scar. L.Eoc.-Rec., Eu.-C.Asia
IndoPac.--FIG. EI03,2. *C. (C.) lacteus
(SPENGLER), Rec., E.Indies; RV int., XO.7
(Woodward).

C. (Cultrensis) COEN, 1933 ["c. (C.) adriaticus;
M]. Small and thin, dorsal margin straight, with
2 furrows from beak to ventral margin. Rec.,
Medit.

Ensis SCHUMACHER, 1817 [*E. magnus (=Solen
ensis LINNE, 1758); T] [=Ensatella SWAINSON,
1840 (obj.)]. Beaks terminal or nearly so, dorsal
margin slightly curved; 2 cardinal teeth or cardinal
chevrons present; anterior adductor scar elongate.
L.Eoc.-Rec., N.Am.-Eu.--FIG. EI03,6. *E. ensis
(LINNE), Rec., Medit.; 6a,b, LV ext., RV int.,
XO.3 (89a).

Leptosolen CONRAD, 1865 [*Siliquaria biplicata
CONRAD, 1858; M] [=Solenaria STOLlCZKA, 1870
(?non RAFINESQUE, 1815) (type, Leguminaria
atfinis EICHWALD, 1867; M)]. Like small Siliqua
with radial sulcus and strong internal rib; liga
ment long and narrow. L.Cret.-U.Cret., N.Am.
E.Eu.--FIG. EI03,9. *L. biplicata (CONRAD),
U.Cret., USA(Ala.); 9a,b, LV ext., int., XI
(Wade).

Neosolen GHOSH, 1920 [*N. aquae-dulcioris; M].
Small, thin, translucent, truncate in front, pos-

2e

Pleetosolen

Solen

1a

Solena

Eosolen

FIG. EI02. Solenidae (p. N6ll).

1822) (obj.); Fistula MORCH, 1853, ex MARTINI
MS (type, S. brevis HANLEY, 1842, ex GRAY MS;
SD KEEN, herein)]. Long, nearly straight; anterior
margin truncate, smooth within; anterior adductor
muscle scar elongate. Eoc.-Rec., N.Am.-Eu.-Pac.
--FIG. EI02,2. *S. vagina, Rec., Eu.; 2a-c, LV
ext., RV hinge, LV hinge, XO.4 (124b).

Solena MORCH, 1853 [*Solen obliquus SPENGLER,
1794; SD STOLlCZKA, 1871] [=Hypogella GRAY,
1854 (type, S. ambiguus LAMARCK, 1818, =S.
obliquus; SD DALL, 1900)]. Anterior end some
what produced beyond beaks, obliquely truncate;
anterior adductor scar short. Eoc.-Rec., Asia-Eu.
Am.

4b
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FIG. E103. Cultellidae (p. N611-N613).

teriorly rounded; RV with 1 small, long tooth;
anterior adductor scar long, triangular, posterior
small, rounded. Rec., S.Asia. [Estuarine.]--FIG.
E103,1O. ·N. aquaedulcioris, India; lOa,b, RV ext.,
int., XI (Ghosh).

Ospriasolen CONRAD, 1868 [·Cultelltu cretaceus
GABB, 1860; M] [=Ospirasolen, spelling error].
Elongate, gaping, pallial line with deep sinus. V.
Cret., N.Am.--FIG. EI03,11. ·0. cretaceus
(GABB), USA(N.}.); 11a,b, RV into mold, both
valves dorsal, X 1 (Weller, 1907).

Pharella GRAY, 1854 [·Solen javanicus LAMARCK,
1818; SD KOBELT, 1881]. Subcylindrical, rounded
at ends, ventral margin contracted, umbones in
front of mid-line; anterior adductor scar elongate,
subtrigonal; hinge with 2 cardinals in RV, 3 in LV.
Plio.-Rec., E.Indies.--FIG. EI03,5. ·P. javanica
(LAMARCK), Rec., Java; LV ext., Xl (Fischer).

Phaxas GRAY, 1852 (ex LEACH MS) [·S. pellucidus
PENNANT, 1777; M] [=Subcultellus GHOSH, 1920
(obj.) ] . Dorsal margin curved, ends of shell

rounded; beaks near anterior end; anterior ad
ductor scar long and triangular, posterior scar
small, sinus short. Eoc.-Rec., Asia-Eu.-E.Indies.
P. (Phaxas). Shell small and thin. Eoc.-Rec., E.

Asia-Eu.--FIG. EI03,1. ·P. (P.) pellucidus
(PENNANT), Rec., Eng.; la, LV ext., Xl
(Locard); 1b,c, RV int., LV hinge, XU (Stan
ford Univ. specimen).

P. (Ensiculus) H. ADAMS, 1860 [·Solen cultellus
LINNE, 1758; aD] [=Cultellus AUCTT. (non
SCHUMACHER) ]. Larger and more solid than in
P.(Pllaxas). Rec., E.Indies.--FIG. EI03,3. ·P.
(E.) cultellus (LINNE); LV ext., XO.5 (124b).

?Senis STEPHENSON, 1952 [1953] [·S. elongattu;
aD]. Long-quadrangular, beaks slightly in front
of mid-line; ligament external, long, narrow,
nymph thin and prominent; hinge smooth, with
out teeth. V.Cret., N.Am.--FIG. EI03,7. ·S.
elongatus, USA(Tex.); LV ext., X1.5 (890).

Siliqua MEGERLE VON MiiHLFELD, 1811 [·Solen
radiatus LINNE, 1758; M] [=Aulus OKEN, 1815,
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AUCTT. (in work rejected by ICZN, 1956, Op. 417)
(obj.; SD HERRMANNSEN, 1846); Leguminaria
SCHUMACHER, 1817 (obj.; M); Solecurtoides DES
MOULtNS, 1832 (obj.; SD DALL, 1900); Machaera
GOULD, 1841 (non CUVIER, 1832) (type, Solen
costatus SAY, 1822; SD DALL, 1900)]. Thin
shelled, moderately large, with internal rib; pallial
sinus widely rounded, fairly deep. Eoc.-Rec., N.
Am.-Eu.-Pac.-Asia.
S. (SiIiqua). Internal rib nearly vertical, from beaks

to ventral margin. Eoc.-Rec., N.Am.-Eu.-E.Indies.
--FIG. El03,8. "'S. (S.) radiata (LINNE), Rec.,
E.Indies; LV ext., XO.3 (124b).

S. (Neosiliqua) HABE, 1965 ["'Aulus winterianus
DUNKER, 1853; OD]. Internal rib narrow, running
diagonally from beaks to anteroventral margin.
Rec., W.Pac.

?Tanysiphon BENSON, 1858 ["'T. rivalis; M]. Re
sembling Glauconome in Veneracea, small, thin,
long-ovate, with greenish periostracum; beaks in
front of mid-line, ligament short; hinge with 3
teeth in either valve, anterior 2 smaller, posterior
tooth flattened, resembling a resilifer; pallial sinus
large, rounded, extending beyond mid-line. Rec.,
S.Asia. [Estuarine.]--FIG. EI03,4. "'T. rivalis,
India; LV ext., Xl (Benson, 1858).

Superfamily TELLINACEA
de Blainville, 1814

[nom. transl. DALL, 1895 (ex family Tdlinacees DE BLAIN·
VILLE, 1814)1 [Materials for this superfamily prepared by

MYRA KEEN except as otherwise indicated]

Shells mostly inequilateral with external
ligament or, if sunken, in pit on hinge plate,
not in chondrophore; cardinal hinge teeth
two in either valve, tending to be bifid, lat
eral teeth well developed in most families;
adductor muscle scars connected by pallial
line with distinct sinus. Animal with two
elongate siphons that are not fused. V.Trias.
Rec.

Family TELLINIDAE de Blainville, 1814
[nom. correct. SWAINSON, 1840 (pro family Tellinacees DE

BLAINVILLE, 1814) I

Somewhat elongate; ligament external;
valves more or less unequal, most forms with
posterior flexure, especially in RV (822).
L.Crr:t.-Rec.

Subfamily TELLININAE de Blainville, 1814

[nom. transl. H. ADAMS & A. ADAMS, 1856 (ex family
Td1inacees DE BLAINVILLE, 1814) I

Lateral teeth present in at least one valve;
sculpture various. L.Cret.-Rec.

Tellina LINNE, 1758 ["'T. radiata; SD CHILDREN,
1823] [=Musculus MORCH, 1853 (ex MARTINI,
nonbinom.) (non RODING, 1798); Liotellina
FISCHER, 1887 (obj.); Tellinarius, emend.].
Characteristics of subfamily. [Most modern
attempts to divide Tellina, s.l., into a number of
genera, each with several subgenera, abound in
inconsistencies. Evolutionary history of the family
in different ocean basins seems to have resulted in
many parallel forms or homeomorphs, so that sub
division on one set of characters (e.g., shell out
line) runs counter to that on another (e.g., hinge
details or musculature). A proper review being
beyond the scope of the present summary, the ex
pedient of a conservative classification is adopted
herein, treating most generic taxa as subgenera of
Tellina.] ?Cret., Tert.-Rec., cosmop.
T. (Tellina). Smooth, polished, hinge with 2 car
dinals and 2 laterals in either valve. Rec., E.N.Am.
W.Indies.--FIG. EI04,11. "'T. (T.) radiata
LINNE, W.Indies; 11a,b, LV ext., RV hinge,
XO.7 (Chenu).

T. (Abranda) IREDALE, 1924 ["'A. rex (pro T. el
liptica SOWERBY, 1868) (non BROCCHI, 1814);
OD]. Small, compressed, elliptical; concentrically
ridged behind the angle setting off posterior
slope. Rec., Australia.--FlG. EI04,1. "'T. (A.)
rex (IREDALE); LV ext., Xl (Sowerby in Reeve).

T. (Acorylus) OLSSON & HARBISON, 1953 ["'T.
mberis DALL, 1900; OD]. Small, solid, sub
ovate, flexed; hinge stout, RV with 2 cardinals,
2 laterals, LV with 1 cardinal, no laterals; pallial
sinus deep, widely confluent with pallial line.
Plio., E.N.Am.--FlG. EI04,7. "'T. (A.) suberis
DALL, USA(Fla.); 7a, RV ext., X3 (Olsson &

Harbison); 7b, RV int., X4 (Dall, 1900).
T. (Angulus) MEGERLE VON MUHLFELD, 1811

["'T. lanceolata GMELtN, 1791; SD GRAY, 1847].
Of moderate size, elongate, posterior end pointed
but not twisted; hinge with AI strong, near car
dinals, other laterals wanting, cardinals small.
Rec., Pac.--FlG. EI04,8. "'T. (A.) lanceolata
GMELtN, E.Indies; 8a, RV ext., Xl (Chenu),
8b, RV hinge, X2 (Olsson & Harbison).

T. (Arcopagia) BROWN, 1827 (ex LEACH MS)
["'T. crassa PENNANT, 1777; SD HERRMANNSEN,
1846] [=Cydippe GRAY, 1852 (ex LEACH MS)
(non EsCHSCHOLTZ, 1829) (obj.)]. Rounded,
somewhat inflated, concentrically ridged, with 2
laterals in RV; pallial sinus deep, rounded, not
confluent. [See also T. (Sinuosipagia).] ?Cret.,
Eoc.-Rec., Eu.-N.Afr.--FIG. EI04,6. "'T. (A.)
crassa PENNANT, Rec., Medit.; 6a,b, LV lat., XO.5
(Reeve); 6c, RV int., XO.5 (Davies).

T. (Arcopaginula) LAMY, 1918 ["'T. inflata GME
LIN, 1791; M]. Medium-sized, white, smooth,
posterior area set off by rib; inequivalve, LV
larger; AI and All short, PI long, PII weak;
pallial sinus confluent. Rec., W.Pac.--FlG.
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EI04,12. ·T. (A.) inflata GMELlN, Japan; l2a,b,
RV ext., int., Xl (Habe).

T. (Arcopella) THIELE, 1934 [·T. balaustina
LINNE, 1758; M]. Near T. (Arcopagia) but

smaller, posterior end shorter; lateral teeth weak
in LV. Rec., Eu.--FIG. EI04,5. ·T. (A.) ba
laustina LINNE, France; 5a-c, RV ext., int., LV
int., XI (89a).

5c

Acorylus
7b

5b
Arcopella

Angulus

"
80

Cadella
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8b

Abranda
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,1' i

4b

\ J
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Laciolina

IOc

Tellina

FIG. EI04. Tellinidae (Tellininae) (p. N613-N6l5).
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T. (CadeIla) DALL, BARTSCH, & REHDER, 1939
[*T. lechriogramma MELVILLE, 1893; OD].
Small, resembling T. (Semelangulus) in outline
and sculpture but with normal ligament; also
resembling T. (Moerella) but with smaller pallial
sinus. Rec., Indo-Pac.---FIG. EI04,2, *T. (C.)
lechriogramma MELVILLE, India; LV ext., X 1.5
(Melville) .

T. (Clathrotellina) THIELE, 1934 [*T. pretiosa
DESHAYES, 1855 (non EICHWALD, 1830)=T. pre
tium SALISBURY, 1934; M]. Small, with can
cellate sculpture, otherwise resembling T. (Me
risca). Rec., IndoPac.--FIG. EI04,9. T. (C.)
pretIum SALISBURY, E.Indies; RV ext., X2
(Reeve).

T. (Cyclotellina) COSSMANN, 1887 [*Donax lunu
lata LAMARCK, 1805; OD]. Shape as in T. (Arco
pagia) but with posterior lateral in LV; pallial
sinus smaller, partly confluent, angular, joined to
adductor by linear scar. Eoc.-Rec., Eu.-Carib.
IndoPac.---FIG. EI04,4. *T. (C.) lunulata (LA
MARCK), Eoc., France; 4a,b, RV ext., int., Xl
(Deshayes).

T. (Elliptotellina) COSSMANN, 1887 [*Donax telli
nella LAMARCK, 1805; OD]. Near T. (Tellinella)
but smaller, with lateral teeth weak or wanting
in LV. L.Eoc.-M.Eoc., Eu.---FIG. EI04,3. *T.
(E.) tellinella (LAMARCK), France; 3a-e, RV ext.,
int., LV ext., int., RV int., X2 (Cossmann).

T. (Elpidollina) OLSSON, 1961 [*T. decumbens
CARPENTER, 1865; OD]. Thin, sub trigonal, some
what inflated, cardinal teeth small, laterals large
in RV, pallial sinus large and deep. Rec., W.C.
Am.---FIG. EI05,11. *T. (E.) decumbens
CARPENTER, Panama; 11a,b, LV ext., RV int.,
X 0.7 (Reeve; Olsson).

T. (Eurytellina) FISCHER, 1887 [*T. punicea BORN,
1790; M]. Medium-sized, elongate, posterior end
not rostrate; sculpture concentric; hinge with 4b
small, laterals in LV not as strong as in RV, an
terior laterals close to cardinals, posterior distant;
pallial sinus confluent with pallial line, ap
proaching or touching anterior adductor. Mio.
Rec., E.N.Am.-W.N.Am.-S.Am.---FIG. EI05,1.
*T. (E.) punicea BORN, Rec., W.Indies; la-c, LV
ext., RV and LV hinges, Xl (Chenu).

T. (Fabulina) GRAY, 1851 [*T. tabula GMELIN,
1791; SD WINCKWORTH, 1932] [=Tellinula
MORCH, 1853 (ex CHEMNITZ) (obj.)]. Ovate,
with oblique sculpture on RV except at ends;
hinge with only 1 lateral, AI, near cardinals.
[See also T. (Scissula).] Mio.-Rec., Eu.---FIG.
105,7. *T. (F.) tabula GMELIN, Rec., Medit.;
7a,b, LV ext., RV ext., Xl (Reeve).

T. (FinlayeIla) LAWS, 1933 [*F. sinuaris; OD].
Small, pallial sinus asymmetrically developed,
deeper in LV than in RV. Mio.-Plio., S.Pac.--
FIG. EI05,8. *T. (F.) sinuaris (LAWS), Mio.,
N.Z.; 8a-c, RV ext., LV int., RV int., X2 (Laws).

T. (Gastranopsis) COSSMANN, 1906 [*G. bureaui;

OD]. Resembling Gastrana but with lateral
teeth in RV. Eoc., Eu.---FIG. EI05,2. *T. (G.)
bureaui (COSSMANN), France; 2a-d, RV ext., LV
int., LV ext., RV int., X3 (Cossmann).

T. (Hemimetis) THIELE, 1934 [*T. plicata VALEN
CIENNES, 1827; M]. Thin, somewhat lenticular,
resembling Apolymetis but with lateral teeth and
a lunule in RV; sculpture of concentric lamellae;
ligament narrow; pallial sinus not confluent.
Rec., IndoPac.---FIG. EI05,5. *T. (H.) plicata
VALENCIENNES, Japan; 5a,b, LV ext., RV int.,
XO.5 (Habe).

T. (Hertellina) OLSSON, 1961 [*T. nicoyana
HERTLEIN & STRONG, 1949; OD]. Outline as in
Sanguinolaria but hinge and oblique sculpture
as in T. (Scissula). Rec., W.C.Am.---FIG. EI05,
3. *T. (H.) nicoyana HERTLEIN & STRONG, W.
Costa Rica; 3a-c, RV ext., LV and RV hinges,
Xl (Hertlein & Strong).

T. (Homalina) STOLlCZKA, 1870 [*T. triangularis
"Chemnitz" DILLWYN, 1817 (non GMELIN,
1791) (=T. trilatera GMELIN, 1791); OD].
Thin, trigonal, posterior end slightly longer;
hinge weak, anterior lateral teeth short, close to
cardinals, posterior laterals at end of ligament;
pallial sinus deep, confluent. [See also T. (Maco
mona).] Rec., E.Indies.---FIG. EI05,9. *T.
(H.) trilatera GMELIN, E.Indies; 9a,b, LV ext.,
RVext., Xl (Reeve, 1867).

T. (Iraqitellina) DANCE & EAMES, 1966 [*1. iraqen
sis; OD]. Rec., Persian Gulf.

?T. (Jactellina). [See Exotica (Jactellina), sub
family Macominae.]

T. (Laciolina) IREDALE, 1937 [*T. quoyi SOWERBY
in REEVE, 1868; OD] [=Bosempra BROWN, 1844,
ex LEACH MS (invalidly proposed in synonymy
of Tellina depressa GMELlN, 1791)]. Large, ob
lique, smooth, posterior end shorter; ligament
long, somewhat sunken. Rec., Pac.O.-W.AtI.-Eu.
N.Am.---FIG. EI04,10. T. (L.) incarnata
LINNE, France; 10a,b, RV ext., Xl; lOc, RV
int., Xl (89a).---FIG. EI05,4. *T. (L.) quoyi
SOWERBY, N.Australia; RV ext., X 0.7 (Reeve,
1868).---FIG. EI06,15. T. (L.) ochracea (CAR
PENTER), W.Mexico; l5a, RV ext., XO.5; 15b,
LV hinge, enl. (Hertlein & Strong, 1940-51).

?T. (Loxoglypta) DALL, BARTSCH, & REHDER, 1939
[See Exotica (Loxoglypta), subfamily Macomi
nae.]

T. (Lyratellina) OLSSON, 1961 [*T. lyra HANLEY,
1844; OD]. Elliptical, posterior end unflexed;
escutcheon deep and narrow, below valve margin.
Mio.-Rec., NW.S.Am.-W.C.Am.---FIG. EI05,
10. *T. (L.) lyra HANLEY, Rec., Panama; lOa,
LV ext., XO.7; 10b,c, LV hinge, RV hinge, X2
(Olsson, 1961).

T. (Macaliopsis) COSSMANN, 1887 [*T. barrandei
DESHAYES, 1857; SD DALL, 1900]. Rounded
trapezoidal, posterior end truncate, sculpture of
spaced concentric ridges; cardinals and laterals
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strong, remote; pallial sinus narrow, only
slightly confluent. Paleoc.-Mio., Eu.-E.C.Am.-
FIG. EI07,6. ·T. (M.) barrandei DESHAYES, Eoc.,
France; 6a,b, LV ext., RV int., XI (Deshayes).

T. (Macomona) FINLAY, 1927 [·T. liliana IRE-

DALE, 1915; OD]. Resembling T. (Homa/ina)
but larger, compressed, posterior end twisted and
somewhat pointed; RV with 2 cardinals and 2
laterals, posterior weak; pallial sinus deep, con
fluent, reaching to anterior muscle scar. Tert.-
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FIG. EI05. Tellinidae (Tellininae) (p. N615-N618).
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Rec., Australia.--FIG. E105,6. .y. (M.) liliana
IREDALE, Rec., N.Z.; LV ext., XO.3 (Powell).

T. (Merisca) DALL, 1900 [·T. crystallina WOOD,
1815=T. cristallina SPENGLER, 1798; OD].

Small to moderate-sized, posterior end rostrate,
with basal margin emarginate in front of ros
trum; sculpture of distant thin concentric lamel
lae; hinge without laterals in LV; pallial sinus
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FIG. 106. Tellinidae (Tellininae) (p. N615-N620, N625).
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FIG. E107. Tellinidae (Tellininae) (p. N615-N616, N618-N619).

deep, confluent. Mio.-Rec., E.C.Am.-W.C.Am.
--FIG. EI05,12. "T. (M.) cristallina SPENGLER,
Rec., W .Indies; RV ext., X I (Dall).

T. (Moerella) FISCHER, 1887 ["T. donacina
LINNE, 1758; M] [=Donacilla GRAY, 1851 (non
PHILIPPI, 1836) (obj.; SD SALISBURY, 1934);
Moera H. & A. ADAMS, 1856 (non HUEBNER,
1819) (obj.; SD STOLICZKA, 1871); Bathytellina
KURODA & HABE in HABE, 1958 (type, B. citro
carnea)]. Rather small, elongate-ovate, posterior
end obscurely rostrate; sculpture of concentric
threads; hinge with 3a bifid, 2 very small, later
als strong, anterior pair closer to cardinals; pallial
sinus confluent, almost touching anterior adductor
scar. L.Eoc.-Rec., Eu.-N.Am-Pac.--FIG. EI07,
7. "T. (M.) donacina LINNE, Rec., Eu.; 7a-d, LV

ext., RV ext., LV and RV hinges, Xl (Chenu).
[=Asbjoernsenia FRIELE, 1886 (type, A. striata;
M). Dr. OCKELMANN of Helsingl'lr, Denmark,
has studied the type specimens and has reported
that they represent young Tellina (Moerella)
pygmaea LOVEN.]

T. (Nitidotellina) SCARLATO, 1965 ["Tel/ina niti
dula DUNKER, 1860; OD]. Rec., E.Asia.

T. (Obtellina) IREDALE, 1929 ["T. bougei Sow
ERBY, 1909; OD]. Beaks near posterior end;
surface with fine oblique lines and irregular
spines on posterior margin; pallial sinus largely
confluent. Rec., Pac.--FIG. EI07,2. "T. (0.)
bougei SOWERBY, New Caledonia; LV ext., XI.5
(Sowerby).

T. (Omala) SCHUMACHER, 1817 ["0. inaequivalvis
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=Tellina hyalina GMELlN, 1791; M]. Ovate,
thin, pellucid, ligament long, sunken; hinge with
AI close to cardinals. Ree., Pac.--FIG. EI07,1.
*T. (0.) hyalina GMELlN, Japan; la-e, RV ext.,
int., hinge, XO.5 (Habe).

T. (Oudardia) MONTEROSATO, 1884 [*T. oudardii
PAYRAUDEAU, 1826 =T. eompressa BROCCHI,
1814; OD]. Resembling T. (Moerella) in form
but with a thick internal rib, radiating from beak
to ventral margin in front of mid-line; surface
with or without fine oblique lines of sculpture.
?Eoe., Oligo.-Ree., Eu.-W.N.Am.--FIG. EI07,
4. *T. (0.) eompressa BROCCHI, Plio., Eu.; 4a-e,
RV ext., LV int., RV int., Xl (Homes).

T. (Peronaea) POLl, 1791 [*T. planata LINNE,
1758; SD STOLlCZKA, 1870] [=Peronaeoderma
POLl, 1795 (obj.; SD KEEN, herein)] . Ovate,
posteriorly rounded, inequivalvae, LV flatter;
sculpture of incremental lines and a few fine
radials; lateral teeth weak; ligament long, de
pressed; pallial sinus confluent. U.Oligo.-Ree.,
Eu.--FIG. EI07,5. *T. (P.) planata LINNE,
Mio., Aus., 5a-e, LV ext., int., RV int., XO.7
(Zittel).

T. (Peronidia) DALL, 1900 [*T. albieans GMELlN,
1791; OD]. Elongate, solid, compressed, sub
equivalve, without lunule, escutcheon long, nar
row; shell with fine concentric grooves, stronger
anteriorly; lateral teeth weak. Eoe.-Ree., Eu.
W.N.Am.-E.Asia.--FIG. EI07,3. *T. (P.) albi
cans GMELlN, Rec., Algeria; 3a-e, RV ext., LV
int., RV int., XO.7 (89a).

T. (Pharaonella) LAMY, 1918 [*T. pharaonis
HANLEY, 1844; SD SALISBURY, 1934]. Elongate,
posterior end strongly rostrate, with a double
radial rib. Ree., Pac.--FIG. EI06,1. *T. (P.)
pharaonis HANLEY, Red Sea; RV ext., XO.5
(Reeve).

T. (Phylloda) SCHUMACHER, 1817 [*P. aurea =T.
foliaeea LINNE, 1758; M]. Large, thin, ovate,
posterior dorsal margin serrate, posterior slope
with spinose radials; with 2 laterals in RV,
laterals weak or absent in LV. U.Oligo.-Ree., Eu.
Pac.--FIG. EI06,12. *T. (P.) foliacea LINNE,
Rec., E.Indies; LV ext., XO.5 (Chenu).

T. (Phyllodella) HERTLEIN & STRONG, 1949 [*T.
inseulpta HANLEY, 1844; OD]. Like T. (Eurytel
lina) but with the foliations of T. (Phyllodina) on
posterior slope. Ree., W.C.Am.--FIG. EI06,3.
*T. (P.) inseulpta HANLEY; RV ext., Xl (Hert
lein & Strong).

T. (Phyllodina) DALL, 1900 [*T. squamifera
DESHAYES, 1855; OD]. With concentric sculpture
forming spines along posterior dorsal margin;
pallial line not confluent. Oligo.-Ree., E.C.Am.
W.C.Am.--FIG. EI06,4. *T. (P.) squamifera
DESHAYES, Rec., W.Indies; RV ext., Xl (Reeve).

T. (Pinguitellina) IREDALE, 1927 [*T. robusta
HANLEY, 1844; OD]. Small, inflated, smooth,
posterior slope set off by an angle; pallial sinus

long. Ree., Pac.--FIG. EI06,5. *T. (P.) ro
busta HANLEY, NE.Australia; 5a,b, LV int., RV
ext., X2 (Iredale).

T. (Pistris) THIELE, 1934 [pro Pristis LAMY, 1918
(non LINCK, 1790)] [*T. pristis LAMARCK, 1818;
M] [=Pristipagia IREDALE, 1936 (type, P.
gemonia; OD)]. Small, relatively high, ligament
deep; sculpture of wavy ribs and fine impressed
radial lines; pallial sinus free; resembling T.
(Serratina) but higher, with stronger sculpture.
Ree., Pac.--FIG. EI06,16. *T. (P.) pristis LA
MARCK, E.Indies; LV ext., Xl (Reeve).

T. (Pseudarcopagia) BERTIN, 1878 [*T. deeussata
LAMARCK, 1818 (non WOOD, 1815) =T. tlietoriae
GATLIFF & GABRIEL, 1914; SD DALL, 1900].
Lenticular, sculpture decussate; hinge with 2
laterals in either valve. [See also T. (Areo
pagia), T. (Sinuosipagia).] Ree., Pac.--FIG.
EI06,11. *T. (P.) tlietoriae GATLIFF & GABRIEL,
Australia; LV ext., XO.5 (Reeve).

T. (Punipagia) IREDALE, 1930 [*T. subelliptiea
SOWERBY, 1868, in REEVE (non MEEK & HAY
DEN, 1857) =T. hypelliptiea SALISBURY, 1934;
OD] [=Punigapia THIELE, 1934, spelling error].
Small, rounded, ligament short, somewhat
sunken; pallial sinus deep, triangular, about
half confluent. Ree., Pac.--FIG. EI06,2. T.
(P.) hypelliptiea SALISBURY, Australia; 2a,b, LV
ext., X 1 (Reeve).

T. (Quadrans) BERTIN, 1878 [*T. gargadia
LINNE, 1758; SD DALL, 1900]. Shell thin, pos
terior slope wrinkled, the margin with spines;
ligament sunken; laterals feeble, 2 in RV, want
ing in LV, pallial sinus confluent below. Ree.,
Pac.--FIG. EI06,7. *T. (Q.) gargadia LINNE,
E.Indies; LV ext., Xl (Reeve).

T. (Quidnipagus) IREDALE, 1929 [*"Coehlea pala
tam Martyn" IREDALE, 1929 (=T. rugosa BORN,
1778, non PENNANT, 1777); OD]. Somewhat
attenuate posteriorly, lunule and escutcheon small;
surface with irregular wrinkles and radial fur
rows; pallial sinus half free. Ree., Pac.--FIG.
EI06,13. *T. (Q.) palatam (IREDALE), E.Indies;
13a,b, LV ext., RV ext., XO.5 (Reeve).

T. (Scissula) DALL, 1900 [*T. deeora SAY,
1826 =T. similis SOWERBY, 1806; OD]. Ovate
quadrate, surface of both valves with fine oblique
grooving not in harmony with incremental lines
[see also T. (Fabulina)]. Plio.-Ree., E.C.Am.
W.C.Am.--FIG. EI06,9. *T. (S.) similis Sow
ERBY, Plio., USA (Fla.) ; RV ext., X2 (Olsson &

Harbison).
T. (Scutarcopagia) PILSBRY, 1918 [*T. seobinata

LINNE, 1758; OD]. Lenticular, inflated, with
scaly or granose sculpture. Pleist.-Ree., IndoPac.
--FIG. E106, 8. *T. (S.) seobinata LINNE, Rec.;
8a, NE.Australia, LV ext., XO.5 (Iredale); 8b,
E.Indies, LV int., XO.5 (Chenu).

T. (Semelangulus) IREDALE, 1924 [*T. tenuilirata
SOWERBY, 1867. in REEVE; OD]. Small, ovate,
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somewhat cuneiform, anterior end longer; sculp
ture of concentric striae; ligament sunken, al
most internal; hinge of RV with 2 laterals, want
ing in LV. Ree., Pac.--FIG. EI06,1O. "T. (5.)
tenuilirata SOWERBY, SE.Australia; LV ext., XI
(Reeve).

T. (Serratina) PALLARY, 1922 ["T. serrata BROC
CHI, 1814; OD) [=Striotellina THIELE, 1934
(obj.»). Relatively high for length, ovate, sculp
ture concentric, radial ribs obsolete. Mio.-Ree.,
Eu.-E.Atl.--FIG. EI06,6. "T. (5.) serrata

BROCCHI, Mia., France,; 6a,b, RV int., ext., X I
(Cossmann & Peyrot).

T. (Sinuosipagia) COSSMANN, 1921 ["T. eolpodes
BAYAN, 1873; OD). Resembling T. (Areopagia)
but muscle impressions more unequal and lateral
teeth more sharply truncate. Eoe., Eu.--FIG.
EI08,6. "T. (5.) eolpodes BAYAN, France; 6a,b,
RV ext., int., XO.8 (Cossmann).

T. (Tellinangulus) THIELE, 1934 ["T. aethiopica
THIELE & JAECKEL, 1931; M). Small, asym
metrically rounded, somewhat rostrate; sculpture

Arcopagiopsis

4b '---

Tellinidella

Zearcopagia

Hercodon

- '-

Tellinangulus
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9b ~

'"
Barytellina

90
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FIG. EI08. Tellinidae (Tellininae)( p. N620-N621).
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of few concentric lamellae, interspaces faintly
striate radially; hinge with All and PI wanting,
3a short. Rec., E.Afr.--FIG. EI08,1. *T. (T.)
aethiopica THIELE & JAECKEL, E.Afr.; LV ext.,
X4 (Thiele & Jaeckel).

T. (Tellinella) MORCH, 1853 [*T. virgata LINNE,
1758; SD STOLICZKA, 1870] [=Capsa LAMARCK,
1799 (non BRUGULERE, 1797) (type, T. angulata
LINNE, 1767; M); Eutellina FISCHER, 1887 (obj.);
Maoritellina FINLAY, 1927 (type, T. charlottae
SMITH, 1885; OD); Tellinota IREDALE, 1936
(type, T. roseola; OD)]. Elongate, pointed be
hind, posterior slope with 1 or 2 radial ribs;
sculpture of fine concentric lamellae. Oligo.-Rec.,
Eu.-W.Indies-Pac.--FIG. E108,1O. *T. (T.)
virgata LINNE, Rec., E.Indies; lOa,b, RV int.,
ext., XO.5 (Habe).

T. (Tellinidella) HERTLEIN & STRONG, 1949
[*Tellinides purpureus BRODERIP & SOWERBY,
1829; OD]. Resembling T. (Eurytellina) in form
but with a thin shell; hinge with PI weak. Rec.,
W.C.Am.--FIG. E108,12. *T. (T.) purpurea
(BRODERIP & SOWERBY), W.C.Am.; 12a,b, RV
int., ext., XO.6 (Gray).

T. (Tellinides) LAMARCK, 1818 [*Tellinides timor
ensis; M]. Rectangular, smooth, posterior slope
obliquely truncate, with a slight flexure. Rec., E.
Indies.--FIG. E108,9. *T. (T.) timorensis
(LAMARCK); 9a,b, LV ext., RV int., Xl (Blain
ville).

T. (Zearcopagia) FINLAY, 1927 [*T. disculus
DESHAYES, 1855; OD]. Lenticular, concentrically
grooved; hinge with All remote from cardinals;
resembling T. (Pseudarcopagia) but without ra
dial sculpture. Rec., Pac.--FIG. EI08,7. *T.
(2.) disculus DESHAYES, Philip. Is.; RV ext., Xl
(Reeve).

Aenona CONRAD, 1870 [*Tellina eufaulensis CON
RAD, 1860; SD STOLICZKA, 1871]. Thin, fragile,
compressed, nearly equilateral and smooth; dorsal
margins of shell serving as lateral teeth; pallial
sinus broad, not confluent. U.Cret., N.Am.-
FIG. EI08,11. *A. eufaulensis (CONRAD), USA
(Tenn.); 11a,b, RV ext., RV int., X2 (Wade).

Agnomyax STEWART, 1930 [*Tellina monilifera
GABB, 1864; OD]. Resembling Linearia but with
radial ribs on posterior slope only; posterior end
diagonally truncate; hinge with cardinals directed
ventrally, 3b large and bifid. U.Cret., W.N.Am.
?S.Asia- ?Eu.--FIG. E108,5. *A. monilifer
(GABB), USA (Calif.) ; 5a, RV hinge, X5 (Stew
art); 5b, RV ext., X2 (Gabb).

Arcopagella MEEK, 1871 [*A. mactroides; M].
Resembling Tellina (Arcopagia) but with anterior
and posterior teeth in both valves; surface smooth.
U.Cret., N.Am.--FIG. EI08,2. *A. mactroides,
USA(Kans.); 2a,b, RV int., LV int., Xl (Meek).

Arcopagiopsis COSSMANN, 1886 [*Tellina pustula
DESHAYES, 1825; SD SALISBURY, 1934]. Resembling
Tellina (Arcopagia) but pallial sinus horizontal.

Eoc., Eu.--FIG. EI08,4. *A. pustula (DESHAYES),
M.Eoc., France; 4a,b, RV ext., int., X2 (Coss
mann).

Barytellina MARWICK, 1924 [*B. erassidens; OD].
Shell thick; hinge with posterior laterals and 3b
strong. Plio., N.Z.--FIG. EI08,8. *B. erassidens,
N.Z.; 8a-c, RV int., LV int., RV ext., Xl (Mar
wick).

Hercodon CONRAD in KERR, 1875 (issued separately,
1873) [*H. ellipticus; M]. Elliptical, surface with
irregular growth lines and numerous fine radials;
hinge with 3a angular, long, oblique, 2a bifid, 4b
linear; pit for resilium deeply impressed; pallial
sinus broad, rounded. U.Cret., N.Am.--FIG.
E108,3. *H. ellipticus, USA(N.Car.); 3a-c, LV
int., RV ext., RV int., XO.7 (Stephenson, 1926).

Linearia CONRAD, 1860 [*L. metastriata; M]
[=Oene CONRAD, 1873 (type, O. plana; M); Aene,
spelling error]. Ovate, beaks nearly central; sculp
ture of beaded radials, strongest at ends; hinge
with 2 cardinals directed forward, dorsal margins
of RV beveled to serve as laterals, with double
grooves in LV. L.Cret.-U.Cret., Eu.-N.Am.-Afr.
L. (Linearia). Umbones rather high, inner ventral

margin finely crenulate. L.Cret.-U.Cret., N.Am.
Eu.-N.Afr.--FIG. EI09,11. *L. (L.) metastriata
CONRAD, U.Cret., USA(Tenn.); 11a,b, RV ext.,
int., X2.5 (Wade).

L. (Liothyris) CONRAD in KERR, 1875 [?1873]
[*L. (L.) carolinensis; M]. Umbones lower and
shell longer and smoother than in L. (Linearia);
ventral margin smooth; pallial sinus deep. U.Cret.,
N.Am.--FIG. E109,7. *L. (L.) carolinensis,
USA(Tenn.); 7a-c, RV int., LV ext., LV int.,
XO.8 (Wade).

Nelltia STEPHENSON, 1953 ("1952") [*N. stenzeli;
OD]. Resembling Tellina but not flexed, posterior
end shorter; cardinal teeth weaker, anterior lat
erals distant, short, weak; pallial sinus relatively
short. U.Cret., N.Am.--FIG. E109,8. *N. stenzeli,
USA(Tex.) ; 8a-e, RV ext., int., LV hinges, int.,
X 1 (Stephenson).

Palaeomoera STOLICZKA, 1870 [*Tellina strigata
GOLDFUSS, 1840; M]. Like T. (Phylloda) in form;
sculpture of fine, reticulate radial ribs; hinge with
one lamellar anterior cardinal in each valve, bifid
in RV, posterior cardinals not traceable in either
valve; laterals less distinct. U.Cret., Eu.-N.Afr.-
FIG. EI09,4. *P. strigata (GoLDFUSS), Ger.; 4a-c,
RV ext., LV int., RV int., Xl (Holzapfel,1889).

Solyma CONRAD, 1870 [*S. lineolatum; M]. Ovate
quadrate, smooth; hinge in LV with one bifid
cardinal, margins of shell serving as laterals.. U.
Cret., N.Am.--FIG. E109,1. *S. lineolatum;
la,b, USA(N.J.), RV ext., int., Xl; Ie, USA
(Tex.), hinge, X3 (Whitfield).

Strigilla TURTON, 1822 [*Tellina carnaria LINNE,
1758; SD GRAY, 1847] [=Limicola GRAY, 1852,
ex LEACH MS (non KOCH, 1816) (obj.); Strigillina,
spelling error, STOLICZKA, 1870]. Lenticular, sculp-
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tured with oblique riblets; shells mostly tinged
with pink. Oligo.-Rec., Eu.-W.Indies-Afr.-C.Am.
S.Am.
S. (Strigilla). Oblique ribbing over most of shell,

with one or more lines of flexure; pallial sinus
somewhat discrepant. Mio.-Rec., Eu.-W.Indies.
--FIG. EI09,5. ·S. (S.) carnaria (LINNE), Rec.,
Carib.; LV ext., Xl (Woodward).

S. (Aeretica) DALL, 1900 [·Tellina senegalensis
HANLEY, 1844 (non GMELIN, 1791) =S. polyau
lax TOMLIN & SHACKLEFORD, 1915; aD]. Oblique
sculpture on anterior part of shell only, posterior
slope smooth; pallial line connecting adductors in

one valve, falling short in the other. Oligo.
(Aquitan')-Rec., Eu.-W.Afr.--FIG. EI09,1O.
·S. (A.) polyaulax TOMLIN & SHACKLEFORD, Rec.,
W.Afr.; RV ext., Xl.5 (Nickles).

S. (Pisostrigilla) OLSSON, 1961 [·Tellina pisiformis
LINNE, 1758; aD]. Small, oblique sculpture with
a line of sharp flexure or zigzag bends along
center of posterodorsal area. Mio.-Rec., E.C.Am.
W.C.Am.--FIG. E109,6. ·S. (P.) pisiformis
(LINNE), Rec., USA(Fla.); LV ext., X2 (Stan
ford Univ. specimen).

S. (Rombergia) DALL, 1900 [·S. rombergii
MORCH, 1853; aD]. Sculpture as in S. (Strigilla)
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FIG. E109. Tel1inidae (Tel1ininae) (p. N621-N623).
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but pallial sinus alike in both valves, falling short
of uniting adductors. Rec., W.Indies.

S. (Simplistrigilla) OLSSON, 1961 [*S. (S.) strata
(=*Strigilla serrata MORCH, 1860); OD]. Oblique
striations without any lines of flexure. Rec., W.C.
Am.-S.Am.--FIG. EI09,3. *S. (S.) serrata,
Ecuador; LV ext., X3 (Olsson).

Tellidora H. ADAMS & A. ADAMS, 1856 [*Tellina bur
neti BRODERIP & SOWERBY, 1829; SD STOUCZKA,
1870] [=Tellinodora PAETEL, 1875 (spelling
error) ]. Compressed, inequilateral, ovate-trigonal,
surface with spaced concentric lamellae ending in
marginal serrations. Plio.-Rec., E.N.Am.-W.C.Am.
--FIG. EI09,12. *T. burneti (BRODERIP &

SOWERBY), Rec., W.C.Am.; 12a,b, RV ext., LV
int., X I (Chenu).

Tellinirnera CONRAD, 1860 [*T. eborea; SD GARD
NER, 1916 ] [=Tellimera CONRAD, 1870, emend.
(nom. van.)]. More compressed and inequilateral
than Aenona, surface with sharp concentric stria
tions; cardinal plate channeled posteriorly, with a
small pit anteriorly; hinge with 2a V-shaped, 4b
bifid. V.Cret., E.N.Am.--FIG. EI09,9. *T.
eborea, USA (Md.) ; 9a,b, RV ext., both valves
dorsal, X2 (Gardner).

Tellipiura OLSSON, 1944 [*Tellidora (T.) peruana;
OD]. Resembling Tellidora in serrate dorsal mar
gin and hinge but outline more equilateral, with
close-spaced concentric riblets or undulations. V.
Cret., W.S.Am.--FIG. EI09,2. *T. peruana
(OLSSON), Peru; RV ext., X I (Olsson).

Subfamily MACOMINAE Olsson, 1961

Sculpture generally more subdued than in
Tellininae; hinge without lateral teeth. Eoc.
Rec.

Macorna LEACH, 1819 [*M. tenera (=Tellina cal
carea GMELIN, 1791); M] [=Macroma, Macro
toma, spelling errors; Limecola BROWN, 1844 (ex
LEACH MS) (in synonymy of Tellina solidula
PULTENEY, 1799 =T. balthica rubra DA COSTA,
1778); Macomopsis SACCO, 1901 (type, Tellina
elliptica BROCCHI, 1814; aD); ?Pulvinus SCAR
LATO, 1965 (type, Tellina micans HANLEY, 1844;
aD) ]. Inequilateral, mostly thin, with deciduous
periostracum; posterior end slightly twisted; pallial
sinus tending to be discrepant, larger in one valve.
Eoc.-Rec., cosmop.
M. (Macorna). Ovate-trigonal, shell texture some

what chalky. Mio.-Rec., N.Eu.-N.Am.-NE.Asia.
--FIG. EIIO,4. *M. (M.) calcarea (GMELIN),
Rec., Arctic; 4a, RV ext., XO.8 (Sars); 4b, RV
int., XO.5; 4c, both valves, XO.8 (Davies).

M. (Austrornacorna) OLSSON, 1961 ["'Solen con
strictus BRUGUIERE, 1792; aD]. Texture not
chalky; pallial sinus large, high, pointed under
beak, connected to anterior adductor scar at its
lower end. Plio.-Rec., E.N.Am.--FIG. EIIO,7.

*M. (A.) constricta (BRUGUIERE), Rec., Carib.;
7a,b, LV ext., int., X I (Philippi).

M. (Bendernacorna) EAMES, 1957 [*Peronaea
nigeriensis NEWTON, 1922; aD]. Large, high,
solid, oblique; hinge with 3a grooved; pallial
sinus tongue-shaped, narrow, confluent for half
its length. Eoc., Afr.--FIG. EllO,ll. *M. (B.)
nigeriensis (NEWTON), Nigeria; lla-c, LV ext.,
int., RV int., XO.5 (Newton).

M. (Cyrnatoica) DALL, 1890 [*M. (C.) occidentalis
=Tellina undulata HANLEY, 1844; SD DALL,
1900]. Small, elongate, with undulating oblique
sculpture. Mio.-Rec., E.C.Am.-W.C.Am.--FIG.
Ell 0,5. *M. (C.) undulata (HANLEY), Rec., W.
Mex.; LV ext., X2 (Dall).

M. (Macoplorna) PILSBRY & OLSSON, 1941 [*M.
(M.) ecuadoriana; aD]. Area of posterior slope
near dorsal margin granulated. Plio.-Rec., W.C.
Am.-S.Am.--FIG. EllO,6. *M. (M.) ecuadori
ana, Plio., Ecuador; LV ext., XO.6 (Pilsbry &

Olsson).
M. (Panacorna) OLSSON, 1942 ["'M. (P.) chiri

quiensis; aD]. Sculpture of a few small granules
and strong raised concentric threads separated by
flat interspaces; pallial sinus wide, confluent be
low. Mio.-Plio., W.C.Am.--FIG. EllO,8. *M.
(P') chiriquiensis, W.Panama; 8a,b, LV ext.,
RVext., XI (Olsson).

M. (Pinguirnacorna) IREDALE, 1936 ["'Pinguima
coma hemicilla; aD]. Small, thin, resembling
Tellina (Pinguitellina) in form but without lat
erals. Rec., Australia.--FIG. EIIO,9. "'M. (P.)
hemicilla (IREDALE), E.Australia; 9a,b, RV ext.,
hinge, X 3 (Iredale).

M. (Psarnrnacorna) DALL, 1900 ["'Psammotaea
candida LAMARCK, 1818; aD]. Elongate, smooth,
posterior flexure obsolete, periostracum delicate;
ligament and resilium wholly external; pallial
sinus only half confluent. Mio.-Rec., E.N.Am.·Pac.
--FIG. EllO,12. *M. (P.) candida (LAMARCK),
Rec., E.Indies; 12a,b, LV ext., int., XO.5
(Philippi) .

M. (Rexithaerus) TRYON, 1869 ex CONRAD MS
["'Tellina secta CONRAD, 1837; SD DALL, 1900].
Large, compressed, nonchalky; ligament strong,
deep-set, dorsal margin produced upward behind
it. Mio.-Rec., W.N.Am.--FIG. EllO,lO. "'M.
(R.) secta (CONRAD), Rec., USA(Calif.); RVext.,
X 0.5 (Reeve).

M. (Rostrirnacorna) SALISBURY, 1934 [*Panopea
cancellata SOWERBY in REEVE, 1873; aD]. Large,
anterior end produced; surface cancellate. Rec.,
E.Atl.--FIG. Ell 0,3. *M. (R.) cancellata
(SOWERBY), W.Afr.; RV ext., XO.3 (Salisbury).

M. (Salrnacorna) IREDALE, 1929 ['"Salmacoma
vappa; aD]. Ovate, inequivalve, posterior flexure
pronounced. Rec., S.Pac.--FIG. EllO,2. "'M.
(S.) vappa (IREDALE), Rec., NE.Australia; RV
ext., XI (Iredale).
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M. (Scissulina) DALL, 1924 [*Tellina dispar CON
RAD, 1837; OD]. With fine oblique sculpture on
one valve. Rec., Pac.--FIG. E110,1. *M. (S.)
dispar (CONRAD), USA(Hawaii); la, RV ext.,
X 1 (Sowerby); 1b,c, detail of posterior end (1 c,
LV; Ib, RV), X6 (DaH, Bartsch, Rehder).

M. (Temnoconcha) DALL, 1921 [*Psammacoma
(T.) brasiliana; OD] [=Psammothalia OLSSON
1961 (type, Tellina cognata C. B. ADAMS, 1852;
OD) ]. Resembling M. (Scissulina) but more
quadrate, with oblique sculpture on both valves.
Rec., W.C.Am.-E.S.Am.--FIG. E111,8. *M.

10

Sci ssu Iina
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Cymatoica Macoma

Panacoma
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FIG. E110. Tellinidae (Macominae) (p. N623-N624).
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(T.) brasiliana (DALL), Brazil; 8a,b, RV ext.,
int., X 1 (Stanford spec.) .--FIG. E106,14. M.
(T.) cognata (C. B. ADAMS), Peru; 14a,d, LV
ext., int., Xl; 14b,c, LV and RV hinges, enl.
(688).

Apolymetis SALISBURY, 1929 [pro Polymetis SALIS
BURY, 1929 (non WALSINGHAM, 1908), pro Metis
H. ADAMS 13< A. ADAMS, 1856 (non PHILIPPI,
1843) ] [OTellina meyeri PHILIPPI, 1846, ex
DUNKER MS; M]. Subcircular, compressed, flexure
and median furrow pronounced, ligament long,
embedded; sculpture of spaced concentric ribs.
Mio.-Rec., E.Indies.--FIG. Elll,3. °A. meyeri
(PHILIPPI), Rec., E.Indies; 3a-c, RV ext., both
valves dorsal, LV int., X 0.5 (Philippi, 1846).

Bartrumia MARWICK, 1934 [0Raeta tenuiplicata

BARTRUM, 1919; OD]. Shorter than Macoma
(Rostrimacoma) , more inflated; ligament sunken
as in Psammotreta. Mio., S.Pac.--FIG. E1ll,5.
°B. tenuiplicata (BARTRUM), L.Mio., N.Z.; 5a, LV
ext., Xl; 5b, hinge, enl. (Marwick, 1934).

Exotica LAMY, 1918 (ex ]OUSSEAUME MS) [OE. exo
tica (?=Tellina triradiata A. ADAMS, 1870); T].
Like T. (Moerella) in form but lacking lateral
teeth; sculpture tending to be oblique, fine. Rec.,
Pac.-Ind.O.-E.Indies.
E. (Exotica). Surface smooth or with concentric

striae only. Rec., Ind.O.--FIG. E1l2,1. °E.
(E.) triradiata (A. ADAMS), Red Sea; RV ext.,
X2 (Adams, 1870).

?E. (Jactellina) IREDALE, 1929 [OTellina obliquaria
DESHAYES, 1855; OD]. Sculpture of fine oblique
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FIG. E112. Tellinidae (Macominae) (p. N625
N628).

ribs in both valves. Rec., E.Indies.--FIG. El11,
1. ·E. (J.) obliquaria (OESHAYES), E.Indies; 1a,b,
RV ext., LV ext., Xl.5 (Reeve, 1868).

?E. (Loxoglypta) OALL, BARTSCH, & REHDER, 1939
[·Tellina obliquilineata CONRAD, 1837; 00].
Oblique sculpture replaced at anterior end of shell
by concentric grooves. Rec., Pac.--FIG. El11,4.
·E. (L.) obliquilineata (CONRAD), USA(Hawaii);
detail of sculpture, X 12 (Oall, Bartsch, & Reh
der, 1939).

Florimetis OLSSON & HARBISON, 1953 [·Tellina in
tastriata SAY, 1826; 00] [=Apolymetis AUCTT.
(partim, see Psammotreta)]. Quadrate, posteriorly
with strong flexure, central slope with broad
median furrow; sculpture of incremental lines;
ligament deep; pallial sinus large. U.Mio.-Rec.,
W.Atl.-E.Pac.-E.Indies.--FIG. El1.1,7. ·F. in-

Pseudometis

~50

Macalia
Sinomacoma

tastriata (SAY), Rec., USA(Fla.); 7a,b, RV ext.,
LV int., XO.5; 7c, hinge, Xl.7 (689).

Gastrana SCHUMACHER, 1817 [·G. donacina =Tel
lina abildgaardiana SPENGLER, 1798 (=T. mata
doa GMELIN, 1791); SO BUCQUOY, OAUTZENBERG,
& OOLLFUS, 1898] [=Diodonta OESHAYES, 1846
(non HARTMAN, 1843); Fragilia OESHAYES, 1848
(type, Tellina fragilis LINNE, 1758; M)]. Oblique,
thin, surface with irregular concentric lamellae;
hinge with 3b bifid; pallial sinus rounded, deep,
not confluent. Eoc.-Rec., Eu.-W.Afr.--FIG. El11,
6. ·G. matadoa (GMELlN), Rec., W.Afr.; 6a, LV
ext., Xl (Fischer, 1942); 6b,c, LV ext., RV int.,
X 1 (Nickles, 1950).

Heteromacoma HABE, 1952 [·Tellina irus HANLEY,
1845; 00] [=Gastrana AUCTT. (partim)]. Ovate
trigonal, RV with lunular area, LV with corre
sponding emargination; ligament long, in sunken
groove; adductor scars unequal; pallial sinus large,
angular, slightly discrepant, about three-fourths
confluent. [Type species has been confused by
authors with Macoma inquinata (OESHAYES, 1854)
from W.N.Am. and "Gastrana" yantaiensis
(CROSSE & OEBEAUX, 1863) from China; see also
Sinomacoma.] Rec., W.Pac.--FIG. El11,9. ·H.
irus (HANLEY), Japan; 9a,b, LV ext., RV int.,
XO.5 (Habe, 1952).

Leporimetis IREDALE, 1930 [·Tellina spectabilis
HANLEY, 1844; 00]. Oblique-trigonal, posterior
strongly flexed, incremental sculpture roughened;
pallial sinus nearly meeting anterior adductor scar.
Mio.-Rec., W.Pac.--FIG. El11,lO. ·L. spectabilis
(HANLEY), Rec., Japan; lOa,b, RV ext., RV int.,
XO.5 (Habe, 1952).

MacaJia H. ADAMS, 1860 [·Tellina bruguieri HAN
LEY, 1844; M] [=Tellinungula ROMER, 1873
(obj.; M); Macalina HABE, 1952 (nom. null.)].
Trigonal, smooth, hinge with markedly large car
dinal teeth; adductor scars unequal. Rec., W.Pac.
--FIG. E112,5. ·M. bruguieri (HANLEY), Japan;
5a-c, RV hinge, RV ext., LV int., Xl (Habe,
1952) .

Psammotreta OALL, 1900 [·Tellina aurora HANLEY,
1844; 00] [=Cydippina OALL, 1900 (type, T.
brevifrons SAY, 1834; 00); Serobiculina OALL,
1900 (type, Serobicularia viridotincta CARPENTER,
1856; 00); Schumacheria COSSMANN, 1902 (nom.
t'an. pro Serobiculina); Apolymetis WCTT. (partim,
see Florimetis)]. More elongate tlran Macoma,
ligament and resilium sunken, almost internal,
adductor scars unequal; pallial sinus partly con
fluent. Mio.-Rec., C.Am.-S.Am.-W.Pac.
P. (Psammotreta). Shorter than Macoma (Psamma

coma); anterior end not inflated. Rec., E.C.Am.
W.C.Am.-S.Am.--FIG. El11,2. ·P. (P.) aurora
(HANLEY), W.C.Am.; 2a,b, RV ext., LV ext.,
XI (822).

P. (Ardeamya) OLSSON, 1961 [·Tellina columbien
sis HANLEY, 1844; 00]. Elongate-elliptical, beaks
small, narrow, rising above dorsal margin. Rec.,
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W.C.Am.-S.Am.--FIG. E112,4. ·P. (A.)
columbiensis (HANLEY), Peru; RV ext., XO.5
(688).

P. (Pseudometis) LAMY, 1918 [·Tellina truncata
PHILIPPI, 1843 (non LINNE, 1767 =T. praerupta
SALISBURY, 1934);- SD SALISBURY, 1934]. Re
sembling P. (Psammotreta) but higher, anterior
end more inflated; surface smooth; posterior
flexure weak; ligament less immersed than in
Florimetis; pallial sinus about one-third confluent.

Mio.-Rec., E. C. Am.-W. C. Am.-W. Pac.--FIG.
E112,3. ·P. (P.) praerupta (SALISBURY), Rec.,
E.Indies; 3a-c, LV ext., int., RV hinge, XO.5
(Philippi, 1843).

P. (Tellinimactra) LAMY, 1918 [·Tellina edentula
SPENGLER, 1798; OD]. Thin, more ovate and
less strongly flexed than Florimetis, lacking cen
tral depressed area; ligament and resilium large;
pallial sinus larger than in P. (Psammotreta).
Rec., W.Pac.--FIG. E112,2. ·P. (T.) edentula

Machaerodonax

Chion

CapsellaPlebidonax

Paradonax

Latona

Cuneus

Serrula

Grammatodonax

6

5

Hecuba

Donax10

1b

FIG. E113. Donacidae (p. N628).
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(SPENGLER), Japan; 2a-e, LV ext., int., hinge,
XO.7 (Habe, 1952).

Sinomacoma YAMAMOTO & HABE, 1950 ["Fragilia
yantaiensis CROSSE & DEBEAUX, 1863; OD]. Tri
gonal, heavy shelled, ligament in long groove;
area in front of beaks beveled, wide; posterior end
not twisted. Ree., E.Asia.--FIG. EI12,6. "S.
yantaiensis (CROSSE & DEBEAUX), NE.China; 6a,b,
LV ext., RV int., XO.5 (Crosse & Debeaux, 1863).

Family DONACIDAE Fleming, 1828

Trigonal shells, medium-sized to small,
solid, inequilateral, opisthogyrate; hinge
with two cardinals and well-developed lat
erals; pallial sinus normally present. U.
Cret.-Rec.

Donax LINNE, 1758 ["D. rugosa; SD SCHUMACHER,
1871] [=Donaciarius DUMERIL, 1806 (obj.);
Donaeina FERUSSAC, 1822 (nom. nud., in synon.)].
Radial sculpture present in most, at least as mar
ginal crenulations; periostracum wanting. L.Eoe.
Ree., cosmop.
D. (Donax). Sturdy, with radial sculpture, pos

terior area concentrically wrinkled; internal mar
gin strongly denticulate. Ree., circumtrop.-
FIG. EI13,l. "D. (D.) rugosus LINNE, W.Afr.;
la,b, LV ext., RV int., Xl (124b).

D. (Capsella) GRAY, 1851 ["Tellina polita POLI,
1795 (="T. variegata GMELIN, 1791); M]
[=Peronaeoderma MORCH, 1853 (non POLI,
1795) (obj.; SD SALISBURY, 1934)]. Elongate
ovate, polished, without radial sculpture, internal
margin smooth. Ree., Eu.-W. N. Am. -- FIG.
EI13,8. "D. (C.) variegatus (GMELIN), Medit.;
8a-e, LV ext., LV int., RV int., Xl (89a).

D. (Chion) SCOPOLI, 1777 ["D. dentieulata LINNE,
1758; M]. Solid, with punctate radial sculpture,
posterior slope truncate, roughened by scaly sculp
ture. L. Eoe.-Ree., Eu.-Carib.-E. Asia-S. Pac.-
FIG. E113,3. "D. (C.) dentieulatus LINNE, Rec.,
W.Indies; 3a,b, LV ext., RV int., Xl (Wood
ward; Chenu).

D. (Cuneus) DA COSTA, 1778 ["Cuneus vittatus;
SD WINCKWORTH, 1926] [=Cunerus, spelling
error]. Radiately ribbed, with some oblique
striae crossing central slope; posterior truncation
weak. Mio.-Ree., Eu.--FIG. EI13,9. "D. (C.)
vittatus (DA COSTA), Rec., Eu.; LV ext., Xl
(124b ).

D. (De1tachion) IREDALE, 1930 ["D. virilis; OD].
Small, high, posterior side truncate; pallial sinus
0.75 length of shell. Ree., S.Pac.--FIG. EI13,
12. "D. (D.) virilis IREDALE, E.Australia; 12a,b,
RV ext., int., X2 (Iredale, 1930).

D. (Grammatodonax) DALL, 1900 ["D. madagas
eariensis WOOD, 1828 ("Lamarck" by error);
OD]. Short, compressed, surface furrowed with
oblique ribs; RV with 1 cardinal, LV with 2.

Ree., Afr.--FIG. EI13,5. "D. (G.) madagas
eariensis WOOD, S.Afr.; LV ext., Xl (124b).

D. (Hecuba) SCHUMACHER, 1817 ["Venus seortum
LINNE, 1758; SD HERRMANNSEN, 1847]. Large,
with conspicuous posterior carina; sharp groove
in dorsal margin of RV in front of AI. Ree., E.
Indies.--FIG. EI13,ll. "D. (H.) seortum
(LINNE), E.Indies; lla-e, LV ext., XO.5; LV and
RV hinges, en!. (124b).

D. (Latona) SCHUMACHER, 1817 ["D. euneatus
LINNE, 1758; M]. Radials reduced to fine
threadlike striae except on posterior slope, which
may be rugose; interior margin smooth or with
minute radial wrinkles. Ree., E.Indies.--FIG.
EI13,lO. "D. (L.) euneatus LINNE, E.Indies;
lOa,b, RV ext., LV int., Xl (124b).

D. (Machaerodonax) ROEMER, 1870 ["D. sealpel
lum GRAY, 1823; SD DALL, 1900] [=?Platy
donax DALL, 1900 ("D. finehii SOWERBY," nom.
inquirend.) ]. Elongate, posterior end short, set
off by ridge; shell slightly gaping at both ends.
Mio.-Ree., E. C. Am.-W. C. Am.-IndoPac.--FIG.
EI13,4. "D. (M.) sealpellum GRAY, Rec., Red
Sea; LV ext., Xl (Reeve, 1854).

D. (Paradonax) COSSMANN &; PEYROT, 1910 ["D.
transversus DESHAYES, 1830; OD]. Nearly smooth,
radials on central slope only; smaller than D.
(Donax), with lower beaks; posterior laterals in
RV strong. Oligo.-Ree., Eu.-Carib.--FIG. EI13,
2. "D. (P.) transversus DESHAYES, Mio., France;
2a,b, LV and RV hinges, en!.; 2e-e, RV ext., LV
int., RV int., X 1 (Cossmann & Peyrot, 1911).

D. (Plebidonax) IREDALE, 1930 ["D. deltoides
LAMARCK, 1818; OD]. Relatively large, nearly
smooth, posterior end set off by a weak carina;
1 massive bifid cardinal in RV, 2 in LV, anterior
laterals wanting; pallial sinus half the length of
shell. Ree., S.Pac.--FIG. E113,7. "D. (P.)
deltoides LAMARCK, Australia; 7a,b, LV int., RV
int., XO.5 (Sowerby).

D. (Serrula) MORCH, 1853 ["D. truneulus LINNE,
1758; SD STOLICZKA, 1870]. Elongate, smooth,
without posterior carination; posterior margin
smooth within; RV without lateral teeth. Plio.
Ree., Eu.--FIG. EI13,6. "D. (S.) truneulus
LINNE, Rec., Medit.; LV ext., Xl (124b).

D. (Tentidonax) IREDALE, 1930 ["D. veruinus
HEDLEY, 1913; OD]. Small, elongate, sides slant
ing, smooth except for wrinkle-ridged posterior
area. Ree., Australia.

Egerella STOLICZKA, 1870 [pro Egeria LEA, 1833
(non ROISSY, 1805)] ["Egeria subtrigonia LEA,
1833; SD STOLICZKA, 1871]. Thin, small, vari
able, radial sculpture faint, interior margins finely
serrate; lateral teeth wanting. Paleoe.-Eoe., Eu.
E.N.Am.--FIG. E114,l. "E. subtrigonia (LEA),
Eoc., USA(Ala.); la-e, LV ext., int., RV int., X3
(Harris, 1919).

Galatea BRUGUIERE, 1797 (Genus without species)
["Galathea radiata LAMARCK, 1805 (="Venus
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[nom. correct. FISCHER, 1887 (pro Psammobiadae FLEMINC,
1828)1 [=Garidae STOLICZKA, 1871 (nom. transl. STEWART,
1930, ex Garinae STOLICZKA, 1871); Asaphidae. WINCKWORTH,

1932 (non BURMEISTER, 1843) I

Shells inequilateral, slightly gaping in
most forms, especially at posterior end;
hinge with one to three cardinal teeth, lat-

Family PSAMMOBIIDAE Fleming, 1828

errors]. Large, thick, trigonal, with a smooth,
heavy periostracum; hinge plate massive; inner
ventral margin smooth; pallial sinus small. Rec.,
W.Afr.--FIG. E114,3. ·G. paradoxa (BORN);
RV int., Xl (Nickles, 1950).

Hemidonax MORCH, 1870 [·Donax pictus TRYON,
1870 (=·Cardium donacijorme BRUGUIERE,
1792); M] [=Donacicardium VON VEST, 1875
(obj.); aD]. Sculpture of smooth but elevated
radial ribs, inner margin coarsely crenate; hinge
somewhat as in Donax but teeth larger. Rec., E.
Indies.--FIG. E114,4. ·H. donacijormis (BRUG
UlERE); LV ext., X 1 (Reeve, 1844).

lphigenia SCHUMACHER, 1817 [·Donax laevigata
GMELlN, 1791; M] [=Fischeria BERNARDI, 1860
(non ROBINEAU-DESVOIDY, 1830; Finlaria, spelling
error); Profischeria DALL, 1903 (pro Fischeria;
type, F. delessertii BERNARDI, 1860; aD); Iphe
genia, Ephigenia, spelling errors]. Thin, trigonal to
ovate, with a periostracum, smooth; LV with 2 sub
equal cardinals, no laterals, RV with I weak and
3b bifid, laterals 2, elongate and weak; pallial sinus
large. Mio.-Rec., W.Afr.-E.C.Am.-W.C.Am.-S.Am.
--FIG. E114,2. ·1. laevigata (GMELlN), Rec.,
W.Afr.; 2a,b, LV ext., RV int., X 1 (Nickles,
1950) .

?Macrodonax OLSSON, 1944 [·M. peruviana; aD].
Large, solid, sculpture discrepant, posterior area
with nodose radial ribs, remainder of shell con
centrically ribbed; hinge heavy, wi th anterior and
posterior laterals; pallial area unknown. V.Cret.
(Senon.), S.Am.--FIG. EI14,5. ·M. peruviana,
Peru; 5a,b, RV ext., int., XO.25 (Olsson, 1944).

Notodonax FERUGLlO, 1936 [·Donax (N.) annae
eugeniae; aD]. Donaciform, solid, with a pos
terior-dorsal angulation; margin smooth within;
hinge with 2 cardinals and 2 laterals; pallial sinus
small. V.Cret., S.Am.-N.Am.-SW.Asia.
N. (Notodonax). Surface with a few concentric

furrows, lateral teeth relatively short; pallial sinus
wavy to angular. V.Cret., S.Am.--FIG. E114,
7. ·N. (N.) annaeeugeniae (FERUGLlO), Patag.;
7a,b, LV ext., RV int., Xl (Feruglio, 1935).

N. (Protodonax) VOKES, 1945 [·Protodonax elon
gatus; aD]. Surface smooth, lateral teeth some
what longer than in N. (Notodonax) , pallial
sinus angular. V.Cret., N.Am.-SW.Asia.--FIG.
E114,6. ·N. (P.) elongatus (VOKEs), USA
(Wyo.); 6a, LV hinge, Xl; 6b, RV hinge, X2
(944).

Egerella

10

Macrodonax

Ie

paradoxa BORN, 1778); SM LAMARCK, 1805]
[=Egeria ROISSY, 1805 (pro Galatea) (nom. van.);
Potamophila SOWERBY, 11821 (obj.); Megadesma
BOWDICH, 1822 (obj.); Galateola FLEMING, 1828
(nom. nud.); Galataea, Galathea, Galateia, spelling

FIG. E114. Donacidae (p. N628-N629).
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6b
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erals weak to wanting; ligament on nymph;
pallial sinus present. U.Cret.-Rec.

Ovate-trapezoidal, gape small or absent.
U.Cret.-Rec.

Subfamily PSAMMOBIINAE Fleming, 1828
[nom. transl. E. A. SMITH, 1885 (t'x Psammobiidae FLEMING,

1828)]

Gari SCHUMACHER, 1817 [·G. vulgaris (=Solen
amethystus WOOD, 1815) (ICZN pend.)] [=Psam
motaea LAMARCK, 1818 (type, P. donacina; SD

Psammodonax

~.
Jk"""C"~(',"lwr:i ;-··· . '.,

4

Grammatomya

Gobraeus

5

130

Psammobe Ila

Gari

Psammoica

Psammotoena

Dysmea

FIG. E1l5. Psammobiidae (Psarnmobiinae) (p. N630-N63l).
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CHILDREN, 1823); Capsella DESHAYES, 1855 (non
GRAY, 1851); Milligaretta IREDALE, 1936 (type, M.
venta; OD)]. Elongate-ovate to quadrate, smooth
to strongly sculptured, posterior end wider than
anterior. Eoc.-Rec., cosmop.
G. (Gari). Posterior slope weakly set off; pedal

muscle scars 1, oval, in front of cardinal teeth;
sculpture of concentric growth lamellae, overlain
by oblique striae in some. Mio.-Rec., Eu.-Asia.
--FIG. E1l5,? "G. (G.) amethystus (WOOD),
Rec., E.Indies; LV ext., Xl (Wood, 1815).

G. (Amphipsammus) COSSMANN, 1914 ["Psammo
bia lamarckii DESHAYES, 1857; M]. Posterior
slope with radial riblets, shell otherwise smooth;
lateral lamellae wanting; sinus free, not confluent.
Eoc.-Oligo., Eu.--FIG. E1l5,ll. "G. (A.)
lamarckii (DESHAYES), Eoc., France; lla,b, LV
ext., int., X 0.5 (Deshayes, 1825).

G. (Azor) J. SOWERBY, ex LEACH MS, 1824
["Sanguinolaria compressa; M]. Small, smooth,
rectangular, pallial sinus rounded, pallial line not
confluent. Eoc., Eu.--FIG. E1l5,IO. "G. (A.)
compressa (SOWERBY), Eng.; IOa-c, RV ext., int.,
LV int., X 1 (Brit. Mus. Guide, 1959).

G. (Dysmea) DALL, BARTSCH, & REHDER, 1939
["Solen occidens GMELIN, 1791; OD]. Smooth
except for concentric riblets on flaring posterior
end; pallial sinus confluent for half its length.
Rec., IndoPac.--FIG. E1l5,6. "G. (D.) occidens
(GMELIN), E.Indies; 6a,b, RV ext., LV int., XO.3
(Chemnitz, 1782).

G. (Garum) DALL, 1898 ["Psammobia filosa CON
RAD, 1853; M]. Sculpture of fine concentric
grooves; pallial sinus short. Eoc., N.Am.-Eu.-
FIG. E1l5,13. "G. (G.) filosa (CONRAD), M.Eoc.,
USA (Ala.) ; 13a,b, RV ext., int., X I (Stanford
Univ. specimen).

G. (Gobraeus) BROWN, 1844 (in synon.), ex
LEACH, MS ["Solen vespertinus GMELIN, 1791
(="Tellina depressa PENNANT, 1777); M]
[=Psammocola DE BLAINVILLE, 1825, AUCTT.
(non DE BLAINVILLE, 1824) (obj.)]. More gaping
than G. (Gari), nearly smooth, concentric sculp
ture of growth lines only, posterior slope with
superficial radial striae; 2 subequal cardinals
in RV, anterior cardinal bifid in LV, posterior
weak; pallial sinus large, partly confluent. Eoc.
Rec., Eu.-N.Am.-S.Am.--FIG. E1l5,8. "G.
(G.) depressa (PENNANT), Rec., Medit.; LV
ext., XO.6 (89a).

G. (Grammatomya) DALL, 1898 ["Psammobia
squamosa LAMARCK, 1818; M]. Entire surface
obliquely grooved, coarser on dorsal posterior
area. Rec., IndoPac.--FIG. E1l5,5. "G. (G.)
squamosa (LAMARCK), Borneo; LV ext., Xl
(Woodward, 1854).

G. (Kermadysmea) POWELL, 1958 ["K. galatheae;
OD]. Resembling G. (Dysmea) but with con
centric ribs, granular. Rec., S.Pac.--FIG. E115,
12. "G. (K.) galatheae (POWELL), Kermadec Is.;

12a,b, LV ext., RV int., XO.7; 12c, sculpture,
enl.; 12d,e, RV and LV hinges, en!. (Powell,
1958).

G. (Psammobella) GRAY, 1851 ["Psammobia costu
lata TURTON, 1822; SD KOBELT, 1881]. Small,
smooth except for radial ribs on posterior slope;
hinge feeble, pallial sinus deep, partly confluent.
Rec., Eu.--FIG. E1l5,3. "G. (P.) costulata
(TURTON), Eng.; RV ext., X 1 (Forbes & Han
ley, 1848).

G. (Psammobia) LAMARCK, 1818 ["Tellina fer
vensis GMELlN, 1791; SD CHILDREN, 1822, as
T.feroensis][=Haplomochlia GISTEL, 1848 (nom.
van.) (obj.)]. Posterior slope with strong ridge;
pedal muscle scars 2 to 3, below cardinal teeth.
Rec., Eu.--FIG. E1l5,9. "G. (P.) fervensis
(GMELIN), Eng.; 9a,b, RV ext., LV int., Xl
(Wood, 1815).

G. (Psammodonax) COSSMANN, 1887 ["Psammobia
caillati DESHAYES, 1857; OD]. Inequilateral,
posterior end short, posterior slope radially striate;
hinge without laterals; pallial sinus large, passing
beaks, oval, only partly confluent. L.Eoc.-U.Eoc.,
Eu.--FIG. E1l5,4. "G. (P.) caillati (DESHAYES),
M.Eoc., France; LV int., Xl (Deshayes, 1864).

G. (Psammoica) DALL, 1900 [""Psammobia ap
pendiculata DESHAYES," err. pro Solen appendicu
lata LAMARCK, 1806; OD] [=Macropsammus
COSSMANN, 1902 (nom. van.)]. Small, smooth,
compressed, truncate behind; ligamental nymph
prominent; pallial sinus long, not confluent. Eoc.,
Eu.--FIG. E1l5,2. "G. (P.) appendiculata
(LAMARCK), M.Eoc., France; 2a,b, RV ext., int.,
Xl (Deshayes, 1825).

G. (Psammotaena) DALL, 1900 [""Psammobia ef
fusa LAMARCK" (=Solen effusa LAMARCK, 1806);
OD]. Resembling G. (Amphipsammus) but with
posterior slope smooth. Eoc., Eu.--FIG. E1l5,1.
"G. (P.) effusa (LAMARCK), M.Eoc., France;
la,b, LV ext., int., XO.7 (Deshayes, 1864).

Amphichaena PHILIPPI, 1847 ["A. kindermanni;
M] [=Amphidona MORCH, 1858 (nom.null.)].
Subcylindrical, inner margin arcuate at anterior
end, smooth or nearly so posteriorly; pallial sinus
short, not reaching mid-line. Pleist.-Rec., W.C.Am.
--FIG. E1l6,1l. "A. kindermanni, Rec., W.
Mexico; lla-c, LV int., RV int., LV ext., Xl
(R. Palmer & L. Hertlein, 1926).

Asaphinella COSSMANN, 1886 ["Capsa minima DE
SHAYES, 1857; OD]. Outline as in Gari but less
inequilateral, adult shells small. Eoc., Eu.
A. (Asaphinella). Oblong, smooth. Eoc., Eu.-

FIG. E1l6,1. "A. (A.) minima (DESHAYES),
France; la-c, LV ext., LV int., RV hinge, X5
(Deshayes, 1857).

A. (Herouvalia) COSSMANN, 1891 ["A. semitexta
COSSMANN, 1886; OD]. Minute, sculptured
strongly reticulate, especially on posterior slope.
Eoc., Eu.--FIG. E1l6,2. "A. (H.) semitexta
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FIG. E116. Psammobiidae (P ..sammobllnae) ( Np. 630-N631, N633).
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COSSMANN, France; 2a,b, LV int., ext., X4; lc,
LV hinge, en!. (160).

Asaphis MODEER, 1793 ["Venus deflorata LINNE,
1758; M] [=Capsa BRUGUIERE, 1797 (obi.; SD
SCHMIDT, 1818); Corbula RODING, 1798 (non BRU
GUiERE, 1797) (obi.; SD WINCKWORTH, 1930);
Capsula SCHUMACHER, 1817 (obi.; M); Psammo
cola DE BLAINVILLE, 1824 (obi.; SD BucQUOY,
DAUTZENBERG, & DOLLFUS, 1895); Procos GISTEL,
1848 (nom. van. pro Capsa); Acaphis PAETEL,
1875 (nom. null.)]. Shells of medium size, with
well-developed radial ribs, elliptical, inequilateral,
not gaping; hinge plate well developed. Mio.-Rec.,
S.Am.-IndoPac.-Indies.
A. (Asaphis). Hinge plate narrow to moderate in

width; ribs numerous, rounded in section. Rec.,
E.Indies-W.Indies.--FIG. E1l6,3. "A. (A.)
deflorata (LINNE), W.Indies; 3a,b, LV ext.,
RV int., XO.5 (124b).

A. (Asaphinoides) HODSON, 1931 ["A. (A.) can
taurana F. HODSON in HODSON & HODSON; OD].
Hinge plate wide, ribs few, sharply triangular
in section. L.Mio., S.Am.--FIG. E1l6,12. "A.
(A.) cantaurana, Venez.; 12a-c, LV int., ext.,
dorsal, X 1 (Hodson & Hodson, 1931).

A. (Heteroglypta) VON MARTENS, 1880 ["Psam
mobia contraria DESHAYES, 1863; M]. Anterior
and posterior slopes with oblique ribs that in
tersect central ribs at angle, posterior ribs coarser.
Rec., IndoPac.--FIG. E1l6,lO. "A. (H.) con
traria (DESHAYES), Ind.O.; lOa,b, RV ext., int.,
Xl (Deshayes, 1863).

Ascitellina MARWICK, 1928 ["A. donaciformis; OD].
Small, posterior end short, sculpture of concentric
ridges; hinge with posterior cardinals bifid, laterals
weak or absent; ligament external, nymphs nar
row, somewhat sunken posteriorly; pallial sinus
large, nearly reaching anterior adductor, partly con
fluent. Oligo.-Rec., S.Pac.--FIG. E1l6,7. "A.
donaciformis, Oligo., N.Z.; 7a,b, LV ext., int., X3
(593).

Heterodonax MORCH, 1853 ["Tellina bimaeulata
LINNE, 1758; SD KOBELT, 1881]. Rounded-quad
rate to ovate, with concentric growth striae only,
variously colored; hinge teeth large, laterals want
ing. Plio.-Rec., C.Am.-N.Am.--FIG. Ell 6,5.
"H. bimaculatus (LINNE), Rec., W.Indies; 5a,b, LV
ext., RV int., Xl (124b).

Liodonax FISCHER, 1887 ["Donax auversiensis DE
SHAYES, 1858; SD COSSMANN & PEYROT, 1911].
Trigonal, posterior end short; sculpture of fine
radial ribs except on posterior slope. Eoc., Eu.-
FIG. E1l6,4. "L. auversiensis (DESHAYES), France;
4a,b, LV ext., int., Xl; 4c, surface sculpture, en!.
(Deshayes, 1860).

Macrosolen ZITTEL, 1883, ex MAYER-EYMAR MS.
["Sanguinolaria hollowaysii SOWERBY, 1817; M]
[=Latosiliqua DE GREGORIO, 1894 (type, Solen
plicatus VON SCHAUROTH, 1865; OD)]. Elongate,
oval, flaring behind, beaks subanterior; not gaping;

posterior slope with a radial furrow; hinge with
2 diverging cardinals in either valve; ligament on
a nymph; pallial sinus large. L.Eoc.-Mio., Eu.
Asia-N.Afr.--FIG. Ell 6,9. "M. hollowaysii
(SOWERBY), Eoc., Eng.; 9a-c, LV int., RV int.,
LV ext., XOA (Brit.Mus.Guide, 1959).

Orbicularia DESHAYES, 1850 ["Solen orbiculatus
WOOD, 1828; OD] [=Elizia GRAY, 1854 (obi.)].
Orbicular, nearly flat; pallial sinus not confluent.
Rec., E.Indies--FIG. E1l6,8. "0. orbiculata
(WOOD), 8a, LV ext., Xl; 8b,c, RV and LV
hinges, en!. (124b).

Rhectomyax STEWART, 1930 ["Asaphis undulata
GABB, 1864; OD]. Small, ovate-quadrate, beaks
nearly central; not gaping; sculpture of concentric
striae except for undulating radial ribs at ends of
shell; hinge with 1 cardinal in each valve and a
toothlike nymph. V.Cret., W.N.Am.--FIG.
E1l6,6. "R. undulatus (GABB), USA(Calif.); 6a,b,
RV ext., RV hinge, X4 (892); 6c,d, RV and LV
hinges, X5 (specimen, Univ. Calif., Los Angeles).

Subfamily SANGUINOLARIINAE
Grant & Gale, 1931

[nom. transl. KEEN, herein (cX' Sanguinolariidae GRANT &
GALE, 1931)]

Smooth or nearly so, inequilateral and
more or less inequivalved; pallial sinus well
developed. Mio.-Rec.

Sanguinolaria LAMARCK, 1799 ["Solen sanguino
lentus GMELlN, 1791; M] [=Lobaria SCHU
MACHER, 1817 (non MULLER, 1776; obi.); lsarcha
GISTEL, 1848 (nom.van.) (obi.)]. Ovate; perio
stracum of varying development. Mio.-Rec.,
N.Am.-S.Am.-IndoPac.
S. (Sanguinolaria). Somewhat inflated, slightly
gaping, posterior end pointed; valves nearly
equal in size; shell tending to be tinged with
red. Mio.-Rec., N.Am.-S.Am.--FIG. E1l7,3.
"S. (S.) sanguinolenta (GMELlN), Rec., Carib.;
LV ext., Xl (124b).

S. (Hainania) SCARLATO, 1965 ["S. (H.) tchangsii;
OD]. Rec., E.Asia.

S. (Nuttallia) DALL, 1900 ["S. nuttallii CONRAD,
1837; OD]. Large, rounded, RV flattened; shell
gaping posteriorly; hinge with posterior cardinal
obsolete in LV; pallial sinus somewhat detached.
Mio.-Rec., E.Asia-W.N.Am.--FIG. E1l7,5. "S.
(N.) nuttallii (CONRAD), Rec., USA(Calif.); RV
ext., X 0.3 (307).

S. (Psammosphaerica) ]OUSSEAUME, 1894 ["P.
psammosphaerita; M] [=Psammosphaerita, spell
ing error]. Like S. (Sanguinolaria) but without
any gape. Rec., Ind.O.

S. (Psammotella) HERRMANNSEN, 1852 (ex DE
BLAINVILLE, 1826, vernac.) ["Tellina rufescens
"CHEMNITZ" (nonbinom.) (="T. eruenta LIGHT
FOOT, 1786; M)]. Elongate-ovate, LV flattened,
somewhat rostrate posteriorly; without periostra-

© 2009 University of Kansas Paleontological Institute



N634 Bivalvia-Heterodonta

Psommote 110

Soletellino

FIG. E1l7. Psammobiidae (Sanguinolariinae)
(p. N633-N634).

ventral margin sinuate; periostracum dark-colored
shell yellowish to violet, variously rayed with
darker stripes. Mio.-Rec., IndoPac.--FIG. E1l7,
4. ·S. (S.) diphos (LINNE), Rec., E.Indies; 4a,
LV ext., XO.7; 4b, RV int., XO.5 (4a, 124b; 4b,
1007).

Family UNICARDIOPSIDAE Vokes, 1967
[=Unicardiidae FISCHER, 1887 (partiro)] [Materials for this

family prepared by ANDRE CHAVAN]

Shell medium-sized, transversely ovate,
inflated, anteriorly produced and rounded,
posteriorly truncated, very inequilateral;
with prominent opisthogyrous beaks; es
cutcheon well marked; surface with coarse
concentric ribs. Hinge showing general
tellinacean tendency to develop anteriorly,
with tooth 2 small oblique, 3b tuber
cular and superficial, 4b thin; semicircular
resilium adjacent to prominent flat nymph;
integripalliate but with superior diverticula
tion of posterior scar. M.Jur.-U.Jur.
Unicardiopsis CHAVAN, 1962 [·Unicardium acesle

D'ORBIGNY, 1850; OD). Characters of family. M.
Jur.-U.Jur., Eu.--FIG. E1l8,1. ·U. acesle
(D'ORBIGNY), U.Jur.(Sequan.), France; la, LV
into (112); lb, LV ext., X2 (Chavan, 1950); lc,
RV int., ca. X2 (Chavan, n).

Family QUENSTEDTIIDAE Cox, 1929

Equivalve, subequilateral, rectangular,
compressed, ligament external, in long pit;
hinge plate flat, narrow. L.Jur.-M.Jur.

cum; valves pinkish-buff in color. Rec., W.C.Am.
--FIG. E1l7,1. ·S. (P.) eruenta (LIGHTFOOT),
Brazil; LV ext., RV int., XO.5 (Chemnitz, 1782).

S. (Psammotellina) FISCHER, 1887 [.Psammotella
ambigua REEVE, 1857 (ex DESHAYES MS); M)
[=Psammotella H. ADAMS & A. ADAMS, 1856
(nom. nud.), REEVE, 1857 (non HERRMANNSEN,
1852); FlatJomala IREDALE, 1936 (type, Solen
biradiatus WOOD, 1815; OD»). Thin, with a
deciduous periostracum, asymmetrical but not
rosIrate posteriorly, tending to be tinged bluish
purple. Rec., IndoPac.--FIG. E1l7,2. ·S. (P.)
ambigua (REEVE), E.Indies; RV ext., XO.5
(783).

S. (Soietellina) DE BLAINVILLE, 1824 [·S. radiata
(=·Solen diphos LINNE, 1771); M) [="Psam
motaea LAMARCK" AUCTT. (non LAMARCK):
Florisarka IREDALE, 1936 (type, F. onuphria, Ie
=Soletellina donacioides REEVE, 1857; OD»).
Elongate-ovate, posterior end somewhat rostrate,

Unicordiopsis

FIG. E1l8. Unicardiopsidae (p. N634).
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Quenstedtia MORRIS & LVCETT, 1855 [*Pullastra
ob/ita PHILLIPS, 1829; SO STOLICZKA, 1871)
[=Corbicella MORRIS & LvcETT, 1855 (type,
Corbis (C.) bathonica; SO STOLICZKA, 1871»).
Sculpture of irregular concentric ribs; hinge with
1 cardinal in LV, socket and faint All in front of
it; RV with 1 socket and incipient cardinal; lat
eral teeth otherwise wanting; posterior adductor
scars rounded, anterior elongate and sinuate; pallial
sinus small, rounded. L.lur.-M.lur., Eu.--FIG.
E1l9,3a. *Q. oblita (PHILLIPS), M.Jur., Eng.; LV
ext., X 1 (Phillips, 1829) .--FIG. E1l9,3b,c. Q.
rodborensis (LvcETT, 1851), M.Jur., Eng.; 3b,c,
RV int., LV int., XO.5 (Arkell, 1934).

Family ICANOTIIDAE Casey, 1961

Equivalve, closed, compressed, somewhat
oblong, anterior and narrower; smooth to
radially ribbed, especially on posterior slope;
ligament on nymphs; hinge with two cardi
nals in either valve, no laterals; pallial sinus
large, deep, rounded. Cret.(Hauteriv.
Maastricht.) .

Icanotia STOLICZKA, 1870 [*Psammobia impar ZIT
TEL, 1865; 00). Ovate-elongate, anterior end
short; radial sculpture well-developed except on
lunular and escutcheonal areas. Cret.( Apt.
Maastricht.), Eu.-N.Am.-Asia.--FIG. E1l9,1. *1.
impar (ZITTEL), D.Cret., Gel.; LV ext., XO.7
(Zittel-Eastman) .

Scittila CASEY, 1961 [*S. nasuta; 00). Ovate-quad
rate, without lunule and with incipient escutcheon;
beaks subcentral, posterior margin obliquely trun
cate, posterior slope set off by low ridge; central
slope with low radial furrow sinuating ventral
margin; sculpture weak to wanting. L.Cret.
(Hauteriv.-Apt.), Eu.--FIG. Ell 9,2 . *S. nasuta,
Eng., Xl; 2a-c, LV ext., LV and RV hinges, X2
(Casey) .

Family SCROBICULARIIDAE Adams &
Adams, 1856

Resembling Semelidae, with sunken resil
ium, but without lateral teeth on hinge; pos
terior end without evident Bexure (508).
Eoc.-Rec.

Scrobicularia SCHUMACHER, 1815 [*S. calcarea
(=*Trigonella plana DA COSTA, 1778); SO Buc
QUOV, OAUTZENBERG, OOLLFUS, 1898) [=Ligula
MONTAGU, 1808 (non BLOCK, 1782) (obj.); Arm
aria MEGERLE VON MUHLFELDT; 1811 (non BRIS
SON, 1760) (obi.); Lavignonus FERUSSAC, 1821 (ex
CUVIER, 1817, vernac.) (obi.), Lavigno, Lavignon,
Lavignona, spelling errors; Listera TURTON, 1822
(obi.); Lutricola DE BLAINVILLE, 1824 (type, L.
compressa, =Trigonella plana DA COSTA, 1778;

FIG. E1l9. Quenstedtiidae (3); lcanotiidae (1-2);
Scrobiculariidae (4-5) (p. N635-N636).

SO KEEN, herein) (obi.); Calcinella OESHAVES,
1830 (pro Ligula, partim); Carinella SOWERBV,
1839 (non JOHNSTON, 1833) (obj.); Martinea
BUCQuov, OAUTZENBERG, & DOLLFUS, 1898 (ex DA
COSTA MS.) (obi.»). Smooth, compressed, lenti
cular, with well-devloped chondrophores. Eoc.
Rec., Eu.-E.Indies.--FIG. E1l9,4. *S. plana (DA
COSTA), Rec., Eu.; LV ext. showing siphons, Xl
(H. Adams & A. Adams).
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FIG. E120. Semelidae (p. N636-N637).

Leptomyaria

Syndosmya

Montrouzieria

Scrobiculabra WOOD, 1877 ["5. dulwiehiensis; SD
COSSMANN, 1887]. Posterior end rostrate, set off
by ridge; hinge of RV with 2 large cardinal teeth.
Eoe., Eu.--FIG. E119,5. "5. dulwiehiensis, Eng.;
5a, RV ext., X2; 5b, RV hinge, en!. (Wood).

Family SEMELIDAE Stoliczka, 1870

Shells mostly well sculptured, with slight
posterior flexure; ligament both external and
internal, resilium sunken or lodged in small
chondrophore; hinge with two cardinal
teeth, laterals present in most forms; pallial
sinus large, rounded (508). Eoc.-Rec.
Semele SCHUMACHER, 1817 ["5. retieulata (="Tel-

lina profieua PULTENEY, 1799); M] [=Amphi
desma LAMARCK, 1818 (type, A. tJariegata; SD
CHILDREN, 1822); Syndesmyella SACCO, 1901 (type,
S. plieotJoides; aD); Elegantula DE GREGORIO,
1884 (type, S. fazisa, =Amphidesma striata REEVE,
1853; M)]. Mostly large shells, with anterior end
longer than posterior; sculpture radial, concentric,
or oblique; resilium in ovoid depression of hinge
plate; lateral teeth stronger in RV than in LV,
cardinals subequal; pallial sinus ascending ob
liquely, pallial line not confluent. Eoe.-Rec., N.Am.
S.Am.-Eu.-Pac.--FIG. EI20,5. "5. profieua (PUL
TENEY), Rec., Carib.; 5a,b, LV int., RV hinge, Xl
(7e).

Abra LAMARCK, 1818 (ex LEACH MS) (proposed in
synonymy) ["Maetra tenuis MONTAGU, 1818; SD
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HERRMANNSEN, 1846] [_Habra, nom. null.; Orixa,
Dorvillea GRAY, 1852 (ex LEACH, MS) (obi.; M);
Lutricularia MONTEROSATO, 1884 (type, Erycina
ovata PHILIPPI, 1836, non GRAY, 1825, =Syndo
smya segmentum RECLUZ, 1843; SD CROSSE,
1885); Abrina HABE, 1952 (type, Abra kanamarui
KURODA, 1951; OD)]. Thin, small resilium in a
chondrophore that projects slightly into the shell
cavity; pallial line partially confluent. Eoc.-Rec.,
cosmop.
A. (Abra). Trigonal, beaks high, pointed; lateral

teeth weak. Mio.-Rec., Eu.-N.Am.-S.Am.-Pac.-
FIG. EI20,1. *A. (A.) tenuis (MONTAGU), Rec.,
Eng.; LV ext. showing siphons and foot, Xl
(7c).

A. (Jacra) H.ADAMS & A.ADAMS, 1856 [*Scrobicu
laria (1.) seychellarum A.ADAMS, 1856; M]
[=Strigillina DUNKER, 1861 (type, S. lactea)].
Surface divaricately sculptured; posterior flexure
strong. Rec., IndoPac.

A. (Syndosmya) RECLUZ, 1843 [*Mactra alba
WOOD, 1802; SD WOODWARD, 1854] [=Sino
desmia, Sinodesmya, Syndesmya, Syndomya,
spelling errors]. Hinge as in A. (Abra) but shell
more ovate; lateral teeth stronger. Eoc.-Rec.,
E.N.Am.-Eu.--FIG. EI20,8. *A. (S.) alba
(WOOD), Rec., Eng.; 8a,b, LV ext., LV ext., Xl
(Forbes & Hanley, 1854).

Cumingia SOWERBY, 1833 [*C. lamellosa;
GRAY, 1847] [=Harpax GISTEL, 1848 (non
PARKINSON, 1811) (obi.); Mikrola MEYER, 1887
(type, M. mississippiensis; M); Cummingia (spell
ing error)]. Outline irregular, due to nestling
habit, generally rounded in front, angular poster
iorly; resilifer large, cardinal teeth small, laterals
large in RV, obsolescent in LV, pallial sinus par
tially confluent. Eoc.-Rec., N.Am.-S.Am.-IndoPac.
--FIG. EI20,3. C. mutica, Rec., Ecuador; 3a,b,
RV int., LV hinge, Xl (H.Adams & A.Adams,
508).

Leptomya A. ADAMS, 1864 [*Neaera cochlearis
HINDS, 1844; SD STOLICZKA, 1871]. Smooth, pos
terior end more or less pointed; pallial sinus large,
partially confluent. Rec., S.Pac.-Japan-C.Am.
L. (Leptomya). Posterior end rostrate; lateral

teeth of moderate length. Rec., W.Pac-S.Pac.
W.C.Am.--FIG. EI20,7. *L. (L.) cochlearis
(HINDS), E.Indies; LV ext., Xl (Hanley, 1882).

L. (Leptomyaria) HABE, 1960 [*Leptomyaria tri
gona; OD]. Posterior end rounded, anterior
widely produced; lateral teeth long. Rec., Japan.
--FIG. EI20,4. *L. (L.) trigona (HABE); 4a,b,
RV ext., int., X4 (Habe, 1960).

Montrouzieria SOUVERBIE, 1863 [pro Montrouziera
SOUVERBIE, 1863 (non BIGOT, 1860)] [*Mon
trouziera clathrata; OD] [=Eumontrouziera HED
LEY, 1915 (obi.)]. Small, trapezoidal, with radial
striae; chondrophores triangular, external ligament
short. Rec., Pac.-E.Indies.
M. (Montrouzieria). Hinge with 2 cardinals in

RV, 1 in LV, 1 lateral in each. Rec., Pac.-
FIG. 120,11. 'OM. (M.) clathrata SOUVERBIE, Rec.,
N.Caledon., 11a-c, RV ext., LV int., RV int., X2
(Souverbie) .

M. (Lonoa) DALL, BARTSCH & REHDER, 1939
[*L. hawaiiensis; OD]. With strong concentric
sculpture in addition to fine radial ribs; resilifer
shelflike. Rec., Pac.--FIG. EI20,10. 'OM. (L.)
hawaiiensis (DALL, BARTSCH & REHDER), Hawaii;
10a-c, LV ext., int., RV int., X4 (Dall, Bartsch
& Rehder).

M. (Thyellisca) VOKES, 1956 [pro Thyella H.
ADAMS, 1866 (non WALLENGREN, 1858)] [*Thy
ella pulchra H.ADAMs, 1866; OD]. Lateral teeth
wanting. Rec., E.Indies.

Semelina DALL, 1900 [*Amphidesma nuculoides
CONRAD, 1841; OD]. Small, sculpture concentric
only; hinge of LV without laterals and posterior
cardinal, chondrophore short. L.Mio.-Rec., E.USA
Carib.--FIG. EI20,9. 'OS. nuculoides (CONRAD),
Rec., USA(Fla.); 9a-c, LV ext., LV int., RV int.,
X4 (Gardner).

Septeuilia COSSMANN, 1914 [*Scrobicularia bezan
coni COSSMANN, 1887; SD KEEN, herein]. Small,
elongate, posterior end shorter, truncate; hinge with
1 large nonbifid cardinal and a lamellar lateral in
LV. Eoc., Eu.--FIG. EI20,2. 'OS. bezanconi
(COSSMANN), France; 2a-c, LV ext., int., RV
hinge, X3 (160).

Theora H.ADAMS & A.ADAMS, 1856 [*Neaera lata
HINDS, 1843; SD STOLICZKA, 1871]. Compressed,
smooth, hyaline, with a posterior gape; hinge weak.
Rec., E.Indies.
T. (Theora). Adductor scars elongate; cardinal

teeth present, LV with no laterals. Rec., E.Indies.
--FIG. EI20,6. *T. (T.) lata HINDS; 6a-c, RV
int., LV ext., hinge, Xl (H.Adams & A.Adams,
508).

T. (Endopleura) A.ADAMs, 1864 [*T. lubrica
GOULD, 1861; M]. With one cardinal bifid; in
side of shell with a radial rib. Rec., E.lndies.

T. (Souleyetia) RECLUZ, 1869 ['OS. moulinsii; M].
Resembling T. (Theora) but without hinge teeth;
chondrophore oblique. Rec., E.Indies.

Family SOLECURTIDAE d'Orbigny,
1846

[=Pharinae ADAMS I< ADAMS, 1856]

Elongate-quadrate, widely gaping at both
ends; hinge plate weak, narrow; pallial sinus
shallow to deep (223). L.Eoc.-Rec.

Subfamily SOLECURTINAE d'Orbigny, 1846
[nom. transl. GHOSH, 1920 (ex Solecurtidae D'OItBIGNY, 1846)]

Beaks subcentral. L.Eoc.-Rec.

Solecurtus DE BLAINVILLE, 1824 [*Solen strigilatus
LINNE, 1758; SD DESHAYES, 1829] [=Psammo
solen RISSO, 1826 (obj.); Macha OKEN, 1835
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(obj.); Silex QUOY & GAIMARD, 1835 (type, S.
albus =Solen rhombus SPENGLER, 1794; M) ;
Cyrtosolen HERRMANNSEN, 1848 (nom.van. pro

Solecurtus); Adasius GRAY, 1852 (ex LEACH MS)
(obj.); Solecurtellus GHOSH, 1920 (type, Solen
dombeii LAMARCK, 1818; M]. Sculptured with

Zoziella
3

~
Novaculina

50

MesopleuraAzorinus
10

lb

8e

Tagelus

Solecurtus

Sinonovacula
7

FIG. E121. Solecurtidae (Solecurtinae) (1,3-6,8); (Novacutininae) (2,7) (p. N637-N639).
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spaced oblique striae; hinge without lateral teeth,
cardinals 2 in RV, I in LV, pallial sinus large;
ligamental nymph long. Eoe.-Ree., Ad.-Pac.-
FIG. EI21,8. *S. strigilatus (LINNE), Rec., Medit.;
8a-e, RV ext., LV ext., RV int., LV int., both
valves dorsal, XO.7 (89a).

Azorinus RECLUZ, 1869 [*Solen eoaretatus GMELIN,
1791 (=*S. ehamasolen DA COSTA, 1778); M]
[=Azor BROWN, 1844 (ex LEACH MS) (non
SOWERBY, 1824) (obj.); Zozia WINKWORTH, 1930
(obj.; OD)]. Hinge with 2 cardinal teeth in either
valve. L.Eoe.-Ree., Eu.-Asia.
A. (Azorinus). Surface smooth. Plio.-Ree., Eu.
--FIG. EI21,!. *A. (A.) ehamasolen (DA
COSTA), Rec., Medit.; la-e, RV ext., LV int., RV
int., XO.5 (89a).

A. (Zoziella) EAMES, 1951 [*A. (Z.) punjabensis;
OD]. Small, with undulating concentric folds
and 2 central radial furrows. L.Eoe., Asia.-
FIG. EI21,3. *A. (Z.) punjabensis, Pak., RV ext.,
X1.5 (288).

Pharus BROWN, 1844 (in synonymy) [*Solen legu
men LINNE, 1758; M] [=Polia D'ORBIGNY, 1845
(non OCHSENHEIMER, 1816) (obj.); Ceratisolen
FORBES & HANLEY, 1848 (obj.); Erratisolen, Serati
solen AUCTT. (nom.null); Artusius GRAY, 1852 (ex
LEACH MS) (obj.)]. Cylindrical, ligament sub
central, no ligamental nymph; hinge with 2 cardi
nals in LV, 1 in RV, long low anterior lateral and
short projecting posterior lateral; pallial sinus short.
L.Mio.-Ree., Eu.--FIG. EI21,5. *P. legumen
(LINNE), Rec., Medit.; 5a-d, LV ext., RV int.,
LV int., RV int., XO.7 (89a).

Tagelus GRAY, 1847 [*"Sol. guinensis" (non Solen
guinensis HANLEY, 1842) (pro "Solen tage! ADAN
SON, 1757" of GRAY) =*Solen adansonii Bosc,
1801 (better known as Soleeurtus angulatus Sow
ERBY, 1874); OD] [=Siliquaria SCHUMACHER,
1817 (non BRUGUIERE, 1789) (type, S. notata,
=Solen plebeius LIGHTFOOT, 1786; M); Cultellus
CONRAD, 1837 (non SCHUMACHER, 1817)]. Nar
rower than Soleeurtus, surface smooth; periostra
cum present; teeth 2 in either valve, simple; pallial
sinus deep, mostly reaching to,Dr beyond vertical
mid-line, partly confluent with pallial line. [Estua
rine to marine.] Oligo.-Ree., N.Am.-S.Am.-Eu.
W.Afr.
T. (Tagelus). Medium-sized to large, without any
median rib. Oligo.-Ree., N.Am.-S.Am.-Eu.-W.
Afr.--FIG. EI21,6. *T. (T.) adansonii (Bosc),
Rec., W.Afr.; RV ext., XO.5 (Fischer-Piette,
1942).

T. (?Clunaculum) DALL, 1899 [*Soleeurtus mollis
SOWERBY, 1874 (ex GOULD MS); OD]. Valves
obliquely constricted; pallial sinus confluent with
pallial line, not reaching beaks; posterior adductor
scar triangular. Ree., ?S.Am.

T. (Mesopleura) CONRAD, 1868 [*Solen bidentatus
SPENGLER, 1794 (=*S. ditJisus SPENGLER, 1794);
SD STOLICZKA, 1871] [=Subtagelus GHOSH, 1920

(obj.»). Smaller and thinner than T. (Tagelus) ,
with a central rib, especially in young (obsolete
in some adults), showing exteriorly as dark line;
pallial sinus relatively short, nymphs long. Plio.
Ree., E.N.Am.-W.N.Am.-C.Am.--FIG. EI21,4.
*T. (M.) ditJisus (SPENGLER), Rec., W.Indies; LV
ext. and RV int., Xl (Chemnitz, 1795).

Subfamily NOVACVLININAE Ghosh, 1920
[nom. correct. YONGE, 1949 (ex Novacutinae GHOSH, 1920)]

Long-cylindrical, resembling Solenidae but
with soft parts as in Solecurtinae; beaks
nearly at anterior end, hinge with two or
three cardinal teeth; pallial sinus small to
large. Rec.
Novaculina BENSON, 1830 [*N. gangetiea; M]

[=Loneosilla RAFINESQUE, 1831 (type, L. solen
oides; M); NatJaculina (nom. null.)]. Shell width
uniform throughout; periostracum present; hinge
with 3 cardinals in LV, 2 in RV in most; pallial
sinus of moderate depth. [Freshwater.] Ree., S.
Asia.--FIG. EI21,2. *N. gangetiea, India; 2a,b,
RV int., LV int., Xl (l007; Prashad, 1924).

Sinonovacula PRASHAD, 1924 [*Solen eonstrietus
LAMARCK, 1818; OD]. Larger than NOtJaeulina,
more equivalve, beaks lower, pallial sinus shorter
and broader; valves obliquely compressed near
middle. [Estuarine.] Ree., E.Asia.--FIG. EI21,7.
*S. eonstrietus (LAMARCK), IndoChina; LV int.,
XO.5 (Prashad, 1924).

Family SOWERBYIDAE Cox, 1929
[=Isodontidae ARKELL, 1934]

Inequilateral to oblique in outline; hinge
with large lateral teeth and normally with
two cardinals. ?Trias., V.fur.
Sowerbya D'ORBIGNY, 1850 [*S. erassa; M] [=lso

donta BUVIGNIER, 1851 (type, I. deshayesia; M);
lsodon (emend. DOUVILLE, 1912) (non SAY,
1822) ]. Lateral teeth long and large; shell re
sembling Maetra as to form but without chondra
phore; cardinal teeth 2 in either valve; pallial sinus
evident, rounded. U.Jur.(Oxford.) , Eu.--FIG.
EI22,2. *S. erassa, France; 2a-e, RV ext., int., LV
int., Xl (Cottreau).

?Rhaetidia BITTNER, 1895 [*R. zitte!ii; OD]. Re
sembling Sowerbya in outline but hinge with large
lateral teeth only, no cardinals; pallial line entire.
Trias., Eu.--FIG. EI22,1. *R. zitte!ii, V.Trias.,
Alps; la, RV ext., X2; lb, both valves dorsal, X2;
le, RV ext., Xl (Bittner).

Family T ANCREDIIDAE Meek, 1864
[Materials for this family prepared by L. R. Cox]

Shell small to medium-sized, smooth or
with weak radial ornament, equivalve,
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FIG. E122. Sowerbyidae (p. N639).

feebly to moderately inflated, ovate or sub
trigonal, more or less elongate, subequilat
eral to strongly inequilateral, in latter case
with anterior end longer; ligament external,
opisthodetic, usually short; cardinal teeth
fundamentally two in each valve (2, 4b in
LV, 3a, 3b in RV), but decreased to single
tooth in one or both valves in some forms
by extreme reduction of LV posterior (4b) ,
of RV anterior (3a) , or of both, and in
creased to three in some LV's of Eodonax
by development of thin ridge (4a?) adjoin
ing lunular margin; single posterior lateral
(PIl) present in LV and received, below
dorsal margin of RV, in socket which may
lie between two distinct lateral teeth (PIlI,
P!),. anterior laterals, if distinguishable, con
sisting of laminar projections from margins;
adductor scars small; pallial line simple or
with shallow sinus. U.Trias.-U.Cret.

Tancredia LYCETT, 1850, p. 407 [·T. donaciformis;
SD MORRIS & LYCETT, 1855, p. 91]. Subtrigonal,
wilh anterior end of shell tapering to more or
less acute extremity; subequilateral to strongly in
equilateral; posterior margins commonly gaping;
adductor scars circular or oval, subequal, placed in
rather dorsal position; pallial line remote from
ventral margin, bending abruptly upward poster
iody. U.Trias.-L.Cret., cosmop.
T. (Tancredia) [=Hettangia TERQUEM in Bu

VIGNIER, 1852, p. 14) (type, H. deshayesea; SD

~
lb

Rhoetidio

10

1c
~.'
~

Sowerbyo

TERQUEM, 1855, p. 290)]. Mostly rather large,
subequilateral, high and obliquely truncated pos
teriorly, subangular anteriody; posterior slope
ridged; lunule narrow and elongate, bordered by
ridge; cardinal teeth moderately strong, 2 usually
distinguishable in both valves; posterior laterals
relatively strong; LV anterior lateral a laminar
projection of dorsal margin, RV anterior laterals
rarely distinguishable. L.Jur.( L.Lias.)-U.Jur.( Ox
ford.), cosmop.--FIG. EI23,4a-e. ·T. (T.)
donaciformjs LYCETT, M.Jur.(Aalen.), France;
4a-e, LV ext., both valves dorsal, RV int., LV
int. and into mold showing pallial line, aU Xl
(Benecke, 1905) .--FIG. EI23,4f,g. T. (T.)
coxj CHAVAN, U.Jur.(U.Oxford.), France; 4f,g,
RV int., LV int., X 10 (Chavan, 1950).

T. (Corburella) LYCETT, 1850, p. 422 [·Corbula
curtansata PHILLIPS, 1829, p. 128; OD]. Medium
sized subequilateral, high and rounded posteriorly,
rostrate anteriorly, ventral margin sinuate; pos
terior slope not ridged; no lunule; only 1 cardinal
tooth in each valve; LV posterior lateral small but
elongate; anterior laterals not distinguishable.
M.Jur.-U.Jur., cosmop.--FIG. EI23,6. ·T. (C.)
curtansata (PHILLIPS), U.Jur.(Oxford.), Eng.; LV
ext., Xl (191).

T. (Isotancredia) CHAVAN, 1950, p. 12 [·Tan
eredia extensa LYCETT, 1850, pI. 11, fig. 9; OD].
Small, elongate, subtrigonal, subequilateral, with
dorsal margins straight and sloping, anterior more
steeply than posterior; posterior end of shell rather
low, obliquely truncated, anterior end cuneiform;
posterior slope ridged; cardinal teeth 1 in each
valve; posterior laterals moderately prominent; RV
anterior lateral present but weak. M.Jur.-U.Jur.,
cosmop.; L.Cret., S.Afr.-FIG. EI23,2. ·T. (1.)
extensa LYCETT, M.Jur.(Bathon.), Eng.; LV ext.,
X 1 (Morris & Lycen, 1855).

T. (Paratancredia) CHAVAN, 1950, p. 12 [.y. (P.)
brasili; OD]. Small to medium-sized, com
pressed, inequilateral, less elongated than in other
subgenera, high and obliquely truncated poster
iody, tapering to some extent anteriorly, although
less than in other subgenera; cardinal teeth 2 in
each valve, anterior ones elongated; posterior
laterals small, RV anterior lateral distinct, elon
gate. M.Jur.-U.Jur., cosmop.--FIG. EI23,l. ·T.
(P.) brasilj, U.Jur.(Oxford.), France; la,b, LV
int., RV int., X3, X7 (Chavan, 1950).

T. (Palaeomya) ZITTEL & GaUBERT, 1861, p. 194
[·Palaeomya deshayesi ZITTEL & GaUBERT, 1861
(non BUVIGNIER) (=·Taneredia corallina ZITTEL,
1881, p. 97); M] [=Rosenbuschia RODER, 1882,
p. 97 (type, R. typica; M)]. Elongate, very in
equilateral, anterior end much longer than poster
ior end, tapering; LV anterior cardinal an elong~te

lamina; posterior laterals prominent; RV antenor
lateral distinct, elongate. L.Jur.-U.Jur., cosmop.
--FIG. EI23,3. ·T. (P.) coral/ina (ZITTEL &

GaUBERT), U.Jur.(Oxford.), France; 3a-c, RV
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ext., LV int., RV int., all X2 (Zittel & Goubert,
1861).

Corbicellopsis Cox, 1929, p. 577 [-Corbis laevis
J. DE C. SOWERBY, 1827, p. 156; OD] [=Corbi
cella AUCTT. (non MORRIS & LYCETT, 1855) (d.
synonymy of Quenstedtia)]. Of medium to large
size, ovate, anterior taper less pronounced than in
Taneredia; equilateral or with beaks anterior to
mid-length; no posterior gape; nymphs promi
nent; cardinal teeth 1 or 2 in each valve; posterior
laterals well developed except in smaller species;
anterior laterals weak, indistinguishable in some
forms; adductor scars small, subequal, placed in
rather dorsal position; pallial line remote from
ventral margin, bending up abruptly to meet
posterior adductor. M.Jur.(Ba;oc.)-L.Cret., Eu.-
FIG. EI23,7. ·C. laevis, U.]ur. (Oxford) , Eng.;
7a,b, RV ext. and hinge, Xl (/9/).

Eodonax Cox, 1929, p. 584 [-Sowerbya dukei
MORRIS & LYCETT in DAMON, 1860, p. 172; OD].
Medium-sized, subovate or subtrigonal, more or
less pointed anteriorly, rounded or obliquely trun
cated posteriorly; subequilateral or with beaks just
posterior to mid-length; no gape; nymphs promi
nent; 2 moderately strong, grooved cardinal teeth
in LV, also thin ridge in some specimens (pos
sibly 3rd cardinal) adjoining margin of lunule; 2
cardinals in RV, anterior tooth thin, posterior one
strong and grooved, median ridge in recess be
tween it and nymph corresponding to groove in
LV posterior cardinal; lateral teeth weak; adductor
scars small, dorsally placed; pallial line remote
from margin, with small sinus. U.Jur.-L.Cret., Eu.
--FIG. EI23,8. -E. dukei (MORRIS & LYCETT),
U.Jur.(Portland.), Eng.; 8a, LV ext., Xl (17/);
8b,c, LV int., RV int., Xl (Cox, n).

Meekia GABB, 1864, p. 191 [-M. sella; SD STO
LICZKA, 1871, p. 312]. Subovate except for sharp
anterior rostrum, slightly to moderately inequi
lateral, anterior end shorter; valve margins closed
posteriorly in earlier, gaping in later species; an
terior margins with narrow gape below rostrum;
lunule lanceolate; surface unornamented or with
weak radial lines; cardinal teeth 2 in each valve, on
short hinge plate, anterior cardinal of LV broad,
prominent, received in deep socket between
smaller, subequal cardinals of RV; posterior car
dinal of LV parallel to nymph; posterior laterals
weak, 1 in LV received between 2 in RV; no an
terior la terals; shelly in ternal bullress runs in
anteroventral direction from beneath hinge plate,
passing below anterior adductor, pallial line en
tire. L.Cret.(Alb.)-U.Cret.(Maastricht.}, W.N.Am.
Japan.
M. (Meekia). Relatively thick and heavy; pro

nouncedly rostrate, with strongly concave antero
dorsal margin; inflation moderately strong; sur
face with more or less distinct radial ornament
and with microscopic punctations; anterior
cardinal of LV peglike. Cret.( Alb.-Maastricht.} ,

FIG. E124. Superfamily and family Uncertain
(p. N642-N643).

W.N.Am.-Japan.--FIG. EI23,9. -M. (M.) sella
GABB, U.Cret. (Maastricht.) , USA (Calif., Mar
tinez), 9a-c, LV ext., LV int., RV int., Xl (Saul
& Popenoe, 1962).

M. (Mygallia) SAUL & POPENOE, p. 962, p. 302
[-Meekia mygale; OD]. Differs from M.
(Meekia) in thinner, more elongated and less in
flated shell, less marked anterior rostrum, absence
of surface punctations, and more elongate an
terior cardinal tooth of LV. Cret.(Alb.-Maas
tricht.}, W.N.Am.-Japan.

Sakawanella IcHIKAWA, 1950, p. 245 [-So triadica;
OD]. Small elongate-oblong, beaks just anterior
to mid-length; LV with 1 cardinal tooth, RV with
2, anterior one ill-defined; posterior laterals elon
gate; adductor scars and pallial line as in Tan
eredia; interior of shell with 2 grooves diverging
from below beak. U.Trias., Japan.--FIG. EI23,5.
·S. triadica; LV into mold, X2 (Ichikawa, 1950).

Doubtful TELLINACEA
Cowperesia MENDES, 1952, p. 86 [·Pseudocorbula
anceps REED, 1935, p. 34; OD]. Suboval or sub
triangular, tapering posteriorly; equivalve or
slightly inequivalve; umbones low, orthogyre, sub
median' surface ornamented with concentric ridges
or rel;tively smooth; posterior umbonal ridge
rounded; lunule and escutcheon obscure; dentition
consisting of 1 cardinal tooth below beak of RV
and corresponding socket; shallow pallial sinus
present. [In view of CHAVAN, this genus is refer-
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able to the TeIIinidae. KEEN agrees that it may
be an ancestral teIIinacean but considers it inap
propriately classifiable in the Tellinidae.] Permo
Trias., S.Am.(S.BraziI).--FIG. EI24,1. "'C. an
aps (REED), Corumbatai, Passa Dois F., S.Brazil;
la,b, LV ext. and int., X2 (Mendes, 1952).
[NEWELL]

Terraia Cox, 1934, p. 269 ["'Solenomorpha altissima
HOLDHAUS, 1919, p. 12; OD] [=/acquesia MEN
DES, 1944, p. 62 (type, Myophoriopis brasiliensis
REED, 1929; OD); Holdhausiella MENDES, 1952,
p. 94 (type, Sanguinolites elongatus HOLDHAUS,
1919; OD); Maackia MENDES, 1954, p. 100 (type,
M. contorta; OD); Oliveiraia MENDES, 1954, p. 103
(type, Thracia pristina REED, 1929; SD NEWELL,
herein)]. Trigonally ovate, thick-shelled, equivalve,
inequilateral, not greatly inflated; posterior end
tapering to low, vertically truncated extremity,
without gape; umbones obtusely angular, con
tiguous, placed at about anterior 0.3 of length;

lunule and escutcheon long, narrow, limited by
carinae which in most specimens are sharp, al
though in some shells escutcheon carina may die
out posteriorly; posterior slope with prominent ele
vated carina, separated from escutcheon by narrow,
slightly concave area; surface with growth rugae
which may produce denticulations on posterior
carina; RV with single blunt tooth placed just
behind umbo, narrow shallow groove separating
this tooth from short nymph, which supported ex
ternal, opisthodetic ligament; between tooth and
anterior margin is shallow triangular recess; pos
terior margin somewhat thickened; LV with deep
median recess for reception of RV tooth, bordered
by narrow weak tooth separated by shallow groove
from nymph; well-defined lateral teeth lacking;
anterior adductor with low reinforcing buttress
(clavicle); pallial line simple. Permo-Trias.,
S.Am.(Brazil-N.Uruguay).--FIG. EI24,2. "'T.
altissima (HOLDHAUS), Estrada Nova F., Drug.
(Rivera Prov.); 2a-c, LV int., RV ext., RV int.,
X2 (Cox, 1934). [NEWELL]

Superfamily DREISSENACEA
Gray in Turton, 1840

[nom. correct. GRAY, 1847 (ex Dreissenadae GRAY in Turton,
1840) ]

Characters of superfamily. Eoc.-Rec.
Dreissena BENEDEN, 1835 [nom. correct. ICZN Op.

872 (pro Driessena BENEDEN, 1835)] ["'Mytulus
polymorphus PALLAS, 1771 (errore pro Mytilus);
M] [=Tichogonia ROSSMAESSLER, 1835 (obj.);
Dithalmia JAY, 1835 (nom. nud.); Mytilina CAN
TRAlNE, 1837 (non BORY DE ST. VINCENT, 1824)
(obj.); Coelogonia BRONN, 1837 (type, Mytilus
brardii BRONGNIART, 1823; M); Mytilomya BRONN,
1838 (obj.); Mytolimax SCHAUFUSS, 1869 (obj.);
Dreisena, Dreisseina, Dreissencia, Dreissenia, Dreis
sensa, Dreissensia, Dreissina, Dreistena, Dreysseina,
Dreyssena, Dreyssensia, Dreyssentia, Driessensia
AUCTT. (nom.null.)]. Mytiliform, anteriorly com
pressed, with periostracum; septum with single
adductor muscle scar. Eoc.-Rec., Eu.-Afr.

Family DREISSENIDAE Gray in Turton,
1840

[nom. transl. GILL, 1871 (ex Dreissenidae GRAY in Turton,
1840) I [Materials for this superfamily prepared by MYRA

KEEN]

Mytiliform to quadrate, beaks anterior or
terminal; interior of shell not nacreous; liga
ment sunken, hinge edentulous; beak cavity
bridged by septum or myophore; posterior
adductor muscle scar long; periostracum
well developed. Animal byssiferous; siphons
two; gills reticulate. Eoc.-Rec.

4b
Congeria

FIG. E125. Dreissenidae (p. N644).

1 2
Dreissenomya Sinucongeria
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D. (Dreissena). Smooth, pallial line entire. Eoc.
Rec., Eu.-Afr.--FIG. EI25,3. *D. (D.) poly
morpha (PALLAS), Rec., Eu.; oblique antero
ventral view of entire animal, X I (Fischer).

D. (Dreissenomya) FUCHS, 1870 [*Dreissenomya
schroeckingeri; 00] [=Congeriomya ANDRUS
sov, 1897 (nom.van.); Dreissensiomya FISCHER,
1886 (nom. null.); Dreyssenomya NEUMAYR, 1891
(nom.null.);]. Septum obsolescent; pallial line
deeply sinuate: Plio., E.Eu.--FIG. EI25,1. *D.
(D.) schroeckingeri (FUCHS), Hungary, RV int.,
XO.5 (Papp).

D. (Prodreissensia) ROVERETO, 1898 [*D. (P.) per
randoi; 00]. Shell sculptured with longitudinal
ribs. Oligo.(Tongr.) , Eu.

D. (Sinucongeria) LORENTHEY, 1894 [*Congeria
arcuata FUCHS, 1870; 00]. Like D. (Dreisseno
mya) but more trigonal, septum larger, pallial
sinus smaller. Plio., E.Eu.--FIG. EI25,2. *D.
(S.) arcuata (FUCHS), Hungary; RV int., Xl
(Papp).

Congeria PARTSCH, 1835 [*C. subglobosa; SO PILS
BRY, 1911] [=Enocephalus MUNSTER, 1831 (nom.
nud.)]. Quadrate, smooth, thick-shelled; septum
with 2 scars, for anterior adductor and pedal re
tractor muscles; pallial line entire. L.Oligo.-Plio.,
Eu.-W.Asia.--FIG. EI25,4. *C. subglobosa, Mio.,
Aus.; 4a,b, ant. view of both valves, LV int., XO.3
(Fischer).

Mytilopsis CONRAD, 1858 [*Mytilus leucophaeatus
CONRAD, 1831; SO DALL, 1898] [=Praxis H.
ADAMS & A. ADAMS, 1857 (non GUENEE, 1852);
Mytiloides, spelling error)]. Mytiliform, as in
Dreissena, but septum backed by a myophore with
2 scars, as in Congeria. U.Oligo.-Rec., W.S.Am.
Eu.-Afr.-E.Indies.--FIG. EI25,5. *M.leucophaea
tus (CONRAD), Rec. USA(Va.); 5a,b, RV ext., LV
int., X 1.5 (Keen, n).

Superfamily GAIMARDIACEA
Hedley, 1916

[nom. transl. FLEMING, herein (ex Gaimardiidae HEDLEY
1916)] [Materials for this superfamily prepared by C. A:

FLEMiNG]

Small, thin, equivalve, ventricose, with
anterior beaks, surface smooth or radially
ribbed; integripalliate; anterior retractor
separate from adductor. Ligament external
or sunken, opisthodetic; hinge weak, basic
ally with single LV cardinal and bifid RV
cardinal (tooth 1 invariably beneath bifid 3),
LV and R V anterior laterals and LV pos
terior lateral varyingly reduced. Foot byssi
ferous, with creeping disc; mantle triforic,
fry developed in gills. [Commonly attached
to floating seaweed.] (685, 908.) Mio.-Rec.

Family GAIMARDIIDAE Hedley, 1916
[nom. correct. ODHNER, ~924, p. 63 (pro Gaimardiadae HED.
LEY, 1916, p. 26, nom. Imperj., nom. subs!. pro Modiolarci.
dae, nom. correct. pro Mod!olarcadae J. E. GRAY in M. E.
GRAY, 1857, p. 25)] [Matenals for this family prepared by

C. A. FLEMING, New Zealand Geological Survey]

Characters of superfamily. Mio.-Rec.

G~imardia GOULD, 1852, p. 459 [*Modiola trape
sma LAMARCK, 1819, p. 114; M] [=Modiolarca
GRAY, 1847, p. 199 (non GRAY, 1843, p. 259)
(obj.); Phaseolicama ROUSSEAU, 1854, p. 116
(type, P. magellanica; M); Gaimarda GRAY, 1855,
p. 108; Phascolicama GRAY, 1855, p. 108]. Trape
zoid, smooth, anteriorly rostrate, up to 32 mm.
long, generally gaping anteroventrally. Teeth com
monly reduced; anterior and posterior accessory
marginal teeth in some species. L.Pleist.-Rec.,
N.Z.-Patagonia-Subantarct.ls.--FIG. EI26,4. *G.
trapesina (LAMARCK), Rec., Magellan Strait; 4a-c,
RV ext., LV int., RV int., X3 (C. A. Fleming, n).

Costokidderia FINLAY, 1927, p. 457 [*Kidderia
costata ODHNER, 1924, p. 68; 00]. Resembling
Kidderia but with strong radial ribs on median
and posterior parts of shell, imbricated by growth
striae and crenulating margins. U.Pleist.-Rec., N.Z.
--FIG. EI26,2. *C. costata (ODHNER), Rec.,
Auckland Is.; 2a,b, LV ext., RV int., X9 (685).

?Eugaimardia COTTON, 1931, p. 63 [pro Neogai
mardia COTTON, 1931, p. 341 (non ODHNER, 1924,
p. 64)] [*Neogaimardia perplexa COTTON, 1931,
p. 341; M]. Similar to Neogaimardia but lacking
ventral sinuosity and anterior rostrum; hinge more
robust, veneriform; ligament external. [Systematic
position doubtful.] Rec., S.Australia.--FIG.
EI26,3. *E. perplexa (COTTON); 3a,b, RV ext.,
hinge, X9 (B. C. Cotton).

Kidderia DALL, 1876, p. 46 [*K. minuta; M].
Small, solid, elongate-oval, lacking ventral sinuo
sity and gape of Gaimardia, with sunken subin
ternal ligament; some species not rostrate. Mia.
Rec., N.Z.-Fuegia-Subantarctic Is.--FIG. EI26,1.
'OK. minuta, Rec., Kerguelen; la-c, RV ext., RV
int., LV int., X9 (C. A. F[eming, n).

Neogaimardia ODHNER, 1924, p. 64 [*Kellia rostel
lata TATE, 1889, p. 63; aD]. Small, rostrate, with
anteroventral sinus and gape; ligament internal;
right cardinal embraced by hooklike left cardinal;
accessory marginal teeth present. L.Pleist.-Rec.,
N.Z.-S.Australia.--FIG. EI26,5. *N. rostellata
(TATE), Rec., Victoria; 5a,b, LV and RV hinges
showing accessory marginal teeth (a-c, ai, bi ) and
teeth (Bernard's notation), X9 (685).

Superfamily ARCTICACEA
Newton, 1891

[nom. transl. HABE, 1951 (ex Arcticidae NEWT!)", 1891)]
[=Trapezacea HABE, 1951] [Materials for this superfamily

prepared by MYRA KEEN with additions as recorded]
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10
Kiddr--

Costokidderia

Eugoimordio

50

Neogoimordio

FIG. E126. Gaimardiidae (p. N644).

Shells inequilateral, mostly equivalve,
beaks well forward, spirally twisted only in
a few; surface smooth or with some con
centric (rarely any radial) ribbing; ligament
external; hinge of the form termed cyprin
oid by authors, having two or three cardinal
teeth in each valve and well-developed lat
erals in most; teeth tending to radiate from
beaks; pallial line normally entire (sinuate
in few). MDev.-Rec.

Family ARCTICIDAE Newton, 1891
[==Cyprinidae D'ORBIGNY, 1844 (non BONAPARTE, 1841)i
Venilidae DALL. 1889; Venie11inae DALL. 1895] [Family-group

names based on Cyprina LAMARCK, 1818 and V~njlia MORTON,
1833 are invalid (Code. Art. lie) 1 [Materials for this family

prepared by MYRA KEEN and RAYMOND CASEY]

Equivalve, inequilateral, closed; shell
evenly inflated or with lateral carinae; sculp
ture, if present, mostly of fine concentric
riblets (radial threads in a few); ligament
on nymphs, insertion grooves incised; hinge
formula=AI AlII 3a 1 3b 5b PI PIlI/AlI
2a 2b 4b PII PIV, not all teeth fully devel
oped, especially All 1 5b, PI PIlI 2a, PII
and PIV; valve margins smooth within or
feebly crenulate; adductor muscle scars sub
equal; pallial line entire or slightly sinuate.
U.Trias.-Rec.
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Arctica SCHUMACHER, 1817 ["A. tJulgaris (="Venus
islandica LINNE, 1767); M] [Not preoccupied by
Arctica MOHRING, 1758 (ICZN, rejected work)]
[=Cyprina LAMARCK, 1818 (obj.; SD CHILDREN,
1823); Armida GISTEL, 1848 (non RISSO, 1826)
(obj.); Asmidia (nom. null.); Nympha MORCH,
1853 (p. 36, in synon.) (obj.) (non MORCH, 1853,
p. 25); Cypriniadea ROVERETO, 1900 (nom. van.,
pro Cyprina) (ob;.)]. Solid, smooth, ovate, perio
stracum well developed; no lunule or escutcheon;
hinge formula, Al AIll 3a I 3b PI/All 2a 2b 4b
Pll, with PI elongate, its edge striate, Pll merged
into margin, 2a scarcely differentiated from All,
well separated from 2b, 1 small, tubercular, 3b
broad, bifid, Al and All short, crenulate. L.Cret.
(Alb.)-Rec., Eu.-N.Atl.-N.Am.--FIG. EI27,1.
'"A. islandica (LINNE), Plio., Eng.; la,b, RV ext.,
int., XO.3 (Wood, 1853).

Agapella VOKES, 1946 ['"A. rotunda; OD]. Smooth,
subcircular to subovate, with prominent umbones;
hinge with narrow 3b and large hook-shaped 2b;
evidence as to posterior lateral teeth and pallial
sinus incomplete. L.Cret.(Apt.), SW.Asia.--FIG.
EI27,5. '"A. rotunda, Syria; 5a,b, RV and LV
hinges, X 1.5 (after 945).

Anisocardia MUNIER-CHALMAS, 1863 ["A. elegans;
M] [=Apocardia DOLLFus, 1863 (obj.); Cardio
donta LAUBE, 1867 (ex STOLICZKA MS) (type, C.
balinensis (1M); SD Cox, 1947)]. Ovate to sub
trigonal or trapezoidal; superficial lunule present
in some but no escutcheon; hinge formula Al 1 3a
3b PI/All 2a 2b Pll, with 3b bifid, 1 strongly
projecting, 2b chevron-shaped, 2a not well differ
entiated from AI, PI strong, elongate, Pll merged
into margin; pallial line posteriorly truncate. M.
fur.( Bajoc.)-L.Cret.(Apt.), Eu.-Afr.
A. (Anisocardia). Subtrigonal, posterior end more

or less truncate or rostrate, umbones prominent,
beaks strongly prosogyrate; surface with radial
threads; inner ventral margin crenulate; anterior
lateral teeth short. M.fur.( Bajoc.)-L.Cret.(Apt.),
Eu.-E.Afr.--FIG. EI27,3. "A. (A.) elegans
MUNIER-CHALMAS, U.Jur.(Kimmeridg.), France;
3a, LV ext., XO.7 (1026); 3b,c, LV and RV
hinges, X 1 (Cox, 1947).

A. (Antiquicyprina) CASEY, 1952 ["Cyprina lowe
ana MORRIS & LYCETT, 1854; OD]. Ovate, with
trapezoidal tendency and obtuse posterior carina;
hinge with anterior lateral teeth longer than
in A. (Anisocardia) , tooth 1 less prominent.
M.fur.(Bathon.), Eu.--FIG. EI27,9. "C. sartha
loweana (MORRIS & LYCETT), Eng.; 2a, LV ext.,
XO.7; 2b,c, RV and LV hinges, XO.7 (92).

A. (Collignonicardia) MAHMOUD, 1955 ["A. (C.)
simplex; OD]. Sculpture of fine, serrate con
centric riblets; shell trigonal, with blunt posterior
carina; hinge unknown. Cret., Egypt.

Coelocyprina DOUVILLE, 1921 ["C. sarthacensis;
OD]. Trigonal-ovate, globose, with faint radial
striae, inner ventral margin crenulate; lunule

deeply sunken, inhibiting development of anterior
hinge teeth; posterior lateral teeth not observed.
M./ur.(Bathon.), Eu.--FIG. EI27,9. "C. sartha·
censis, France; LV int., XO.7 (after Douville,
1921).

Dietrichia RECK, 1921 ["D. partJula; OD]. Ovate,
smooth, evenly inflated; lunule deep; dentition
imperfectly known, posterior lateral teeth appar
ently wanting. fur., E.Afr.--FIG. EI27,6. '"D.
partJula; 6a,b, RV int., both valves ant., X2
(Reck).

Epicyprina CASEY, 1952 ["Venus angulata J. SOWER
BY, 1814; OD]. Ovate, with trapezoidal tendency
and obtuse posterior ridge; escutcheon deep, nar
row, limited by sharp carinae; hinge formula, Al
(Ill) 1 3a 3b PI/All 2a 2b 4b Pll, with 1 strong,
conical, anterior to 3a, anterior laterals rugose,
nymphs with interlocking rugosities; pallial line
simple. L. Cret.(Apt.-Alb.), Eu.-Afr.-W.Indies-S.
Am.--FIG. EI27,8. '"E. angulata (SOWERBY),
Alb., Eng.; 8a, LV ext., XO.3; 8b,c, RV and LV
hinges, Xl (92).

Etea CONRAD, 1875 ["E. carolinensis; M]. Elongate
subovate, tapering and truncate posteriorly, urn·
bones well forward, posterior ridge strong, pos
terior area flat or concave; no lunule or escutcheon;
hinge longer, narrower, less massive and less
arched than in Veniella, with smooth lateral teeth.
V.Cret., N.Am.--FIG. EI27,4. "E. carolinensis,
USA(N.Car.); 4a,b, LV ext., RV int., Xl
(Stephenson) .

?Fissilunula ETHERIDGE, 1902 ['"Cytherea clarkei
MOORE, 1870; M]. Large, massive, beaks proso
gyrate; lunule with median sulcus; hinge with 1
cardinal in RV; pallial sinus present, small. V.Cret.,
Australia.--FIG. EI27,11. "F. clarkei (MOORE),
New S. Wales; 11a,b, RV hinge, RV ext., XO.3,
XO.2 (Etheridge, 1902).

Hartwellia KITCHIN, 1926 ["Astarte hartwellensis
J. DE C. SOWERBY, 1845; M] [=Atalanta SEELEY,
1864 (non MEIGEN, 1800) (obj.)]. Ovate or trape
zoidal, posterior slope flattened, limited by ridge;
beaks small and pointed; limular area excavated,
bounded by overhanging ridges; escutcheon deep,
with carinate edges; sculpture Astarte-like in young;
hinge formula, Al AIll 1 3a 3b PIll/All 2a 2b
4b Pll, with laterals well developed, cross-striate,
3a and 3b united by tuberosity, nymphs with
rugose callosities; pallial line feebly sinuate. V·fur.
L.Cret., Eu.-N.Asia-N.AtI.
H. (Hartwellia). Ovate-trapezoidal, posterior ridge

distinct; hinge with teeth 1 and 2b pyramidal.
V.fur.(Kimmeridg.)-L.Cret.(Neocom.), NW.Eu.
N.Asia-N.AtI.--FIG. EI27,10. "H. (H.) hart
wellensis (SOWERBY), Kimmeridg., Eng.; lOa-c,
LV ext., LV and RV hinges, XO.5 (Casey, 1952).

H. (Tealbya) CASEY, 1952 ["Cyprina tealbiensis
WOODS, 1907; OD]. Externally like H. (Hart·
wellia) in young but becoming trigonal-O\.:ate
with ill-defined posterior ridge. L.Cret.(Neocom.),

© 2009 University of Kansas Paleontological Institute



Veneroida-Arcticacea N647

Eu.--FIG. E127,7o ·Ho (T.) tealbiensis
(WOODS), Eng.; 7a,b, LV int., RV hinge, XO.7
(Casey) 0

Isocyprina RODER, 1882 [·Cardium cyreniforme

BUVIGNIER, 1852; SD COSSMANN, 1921]. Suborbi·
cular or ovate, evenly inflated or with feeble
posterior carina; lunule superficial, mostly bounded
by impressed line; escutcheon wanting; surface

Eteo

Fissi lunu 10

Teolbyo

Anisocordio

Hortwellio

Antiquicyprino

Coe locypri no

FIG. E127. Arctieidae (po N646·N647).
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smooth or with fine concentric lines; hinge formula,
AI(lII) (1) (3a) 3b PI/All (2a) 2b 4b (Pll)
(teeth indicated in parentheses reduced or obso
lete), lamina All (+2a) joined to 2b by vinculum,
Pll merged into margin, PI strong, elongate. V.
Trias.-V.Jur., Eu.-S.Am.
I. (Isocyprina). Hinge with tooth 2a differentiated

from All. Jur.(Lias.-Oxford), Eu.--FIG. E128,
2. *I. (l.) cyreniformis (BUVIGNIER), V.Jur.
(Oxford), Eng.; 2a-c, LV ext., LV and RV
hinges, XO.7 (Casey).

I. (Eotrapezium) DOUVILLE, 1913 [*Mesodesma
germari DUNKER, 1844; OD] [=Raetolucina
OSSWALD, 1929 (type, Corbula alpina WINKLER,
1859; M)]. Suborbicular or elongate-ovate; hinge
with cardinal tooth 1 scarcely differentiated from
AI, no 2a, lamina AIIl-3a suppressed in most.
V.Trias.-L.Jur.( Lias.), Eu.-S.Am.--FIG. E128,
1. *I. (E.) germari (DUNKER), L.Jur., Ger.; 1a,b,
LV and RV hinges, XO.7 (Cox).

I. (Venericyprina) CASEY, 1952 [*I. (V.) argilla
cea; OD]. Externally like 1. (lsocyprina), pos
terior end elongate or rostrate in some; hinge
with lateral teeth cross-striate, lamina AllI-3a
well developed, 2a distinct at end of All. V.Jur.
(Kimmeridg.)-L.Gret.( Apt.), Eu.--FIG. E128,
3. *I. (V.) argillacea, V.Jur., Eng.; 3a,b, RV int.,
LV hinge, X2 (Casey).

?Izumia IcHIKAWA & MAEDA, 1963 [*I. trapezoidalis;
OD]. Outline subtrapezoidal, surface nearly smooth
but with fine radial lirae beneath outermost layer,
causing crenulation of inner margins; hinge plate
well developed, cardinal teeth veneroid in appear
ance, lateral teeth distinct; pallial line not exposed
in type material. V.Gret., E.Asia.--FIG. E128,
14. *I. trapezoidalis, Japan; 4a,b, LV int., RV int.,
X2 (Ichikawa & Maeda).

?Loparia OPPENHEIM, 1901 [*L. katzeri; M]. Small,
obliquely trapezoidal, with angulation setting off
posterior slope; surface smooth except for some
thick, elevated, distant concentric ridges; hinge
unknown. Eoc., Eu.--FIG. EI28,6. *L. katzeri,
Bosnia; RVext., X3 (Oppenheim).

Microcyprina COSSMANN, 1921 [*Cyprina (M.) neu
villei; OD]. Outline cordiform, surface smooth·
hinge as in Arctica but Al not crenulate 1 bifid'
2a, 2b thin. Eoc., Eu.--FIG. EI28,4. ~M. neu:
villei (COSSMANN), France; 4a,b, RV ext., int.,
Xl (Cossmann, 1921).

?Mokattamia MAYER, 1890 [*M. agasslzl; M].
Rounded-ovate, resembling Mesozoic genus Pty
chomya but shorter, with larger posterior muscle
scars. Eoc., Egypt. [Vnfigured.]

Petalocardia VINCENT, 1925 [*Venus pectinifera
S?WERBY, 1823; SD GLIBERT, 1936]. Small, with
distant spaced concentric lamellae and fine radial
riblets, inner margin crenulate; hinge as in
Arctica but with only 2 cardinal teeth in either
valve. Eoc.-Oligo., Eu.--FIG. EI28,5. *P. pectini-

fera (SOWERBY), Eoc., France; 5a,b, RV int., LV
ext., X 4 (Glibert, 1936).

Plesiocyprina FISCHER, 1887 (ex MUNIER-CHALMAS
MS.) [*P. gaudryi; OD] .. Trapezoidal, sharply
cannate; surface smooth; hmge as in Isocyprina
(Eotrapezium). V. Trias. (Rhaet.)-V. Jur.( Gallov.) ,
Eu.-E.S.Am.--FIG. EI28,7. *P. gaudryi, V.Jur.,
France; 7a,b, LV int., RV int., Xl.7 (Fischer).

Procyprina CASEY, 1952 [*P. venusta; OD]. Tri
gonal-ovate, posterior end more or less truncate'
hinge as in Arctica but 3b narrow, anterior lateral~
longer. V. Jur.(Oxford.)-L. Cret.(Valangin.), Eu.
--FIG. EI28,8. *P. venusta, L.Cret.(Neocom.),
Eng.; 8a, LV ext., XO.7; 8b,c, LV and RV hinges,
X2 (Casey).

Pronoella FISCHER, 1887 [pro Pronoe AGASSIZ, 1843
(non GUERIN, 1838)] [*Venulites trigonellaris
VON SCHLOTHEIM, 1820, AUCTT.; ?M]. Ovate,
trigonal, or trapezoidal, evenly inflated or with
posterior carina; lunule present, escutcheon absent
or poorly defined; hinge formula, Al Alll 1 3a 3b
PI/All 2a 2b 4b (Pll), with Pll represented only
by a thickened or projected shell margin; pallial
line simple or with shallow sinus. Jur., Eu.
P. (Pronoella). Anterior lateral teeth strong; 1 and

2a stoutly triangular; 2a laminar or wedge
shaped. Jur.( Lias.-Portland.), Eu.--FIG. E128,
9. *P. (P') trigonellaris (VON SCHLOTHEIM), Ger.;
9a, RV ext., XO.5 (Casey); 9b,c, LV and RV
hinges, XO.7 (Cox, 1947).

P. (Gythemon) CASEY, 1952 [*P. elongata Cox,
1944; OD]. Elongate, beaks subterminal; lunule
deeply impressed; anterior lateral teeth short;
hinge plate deep, with narrow, wedge-shaped
cardinals. M.Jur.( Bajoc.), Eu.--FIG. EI28,10.
*P. (G.) elongata Cox, Eng.; lOa, RV ext.,
XO.5; 10b,c, RV and LV hinges, XO.7 (Casey).

Proveniella CASEY, 1952 [*Cyprina meyeri WOODS,
1913; OD]. Ovate-trapezoidal, umbones mod
erately to strongly prominent; hinge formula as in
Veniella, lateral teeth cross-striate, 1 co-laminar
with AI; pallial line entire. Gret., Eu.--FIG.
EI28,12. *P. meyeri (WOODS), L.Cret.(Apt.) , Eng.;
12a, LV ext., XO.5; 12b,c, RV and LV hinges,
X 1.3 (Casey).

Pseudotrapezium FISCHER, 1887 [*cypricardia
bathonica D'ORBIGNY, 1850 (=*C. cordiformis
DESHAYES, 1830); M]. Subtrigonal to cuneiform,
umbones prominent, beaks strongly prosogyrate,
posterior carination strong; hinge with anterior
laterals short, 1 strong, restricting development of
2a in LV; 3a and 3b united into a single angulate
structure. Jur.( Lias.-Portland.), Eu.--FIG. E128,
13. *P. cordiforme (DESHAYES), M.Jur.(Bathon.),
Eng., 13a, RV ext., XO.7; 13b,c, hinges, XO.5
(Casey).

Pygocardia FISCHER, 1887 [*Cyprina tumida NYST,
1835 (=*Venus rustica SOWERBY, 1818); M].
Globose to quadrate; hinge with anterior lateral
teeth stronger than in Arctica, anterior cardinal
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Gythemon

Rollierella COSSMANN, 1924 [pro Rollieria COSS
MANN, 1923 and COSSMANN, 1924 (non COSSMANI'< ,
1920») ["lsocardia laubei ROLLIER, 1913 (pro 1.
cordata LAUBE, 1867, non BUCKMAN, 1845); OD).

~

IzumioPygocordio

weak, posterior laterals long, curved. Oligo.-Plio.,
Eu.--FIG. EI28,11. "P. mstica (SOWERBY), Plio.,
Eng.; 11a-c, RV ext., LV int., RV int., XO.5
(Wood).

~2b~3~4~~
,. EoITap"". ~ 402c200 M'"o,ypdoo

~ Venericyprino

Isocyprino ~ 50

~ ~9c~ P".~

c~~ 8~9~~~ ,~
7brs".j 8b~ I~

~ 80~ 90

70 p' P IIrocypn no ronoe 0
Plesiocyprino

FIG. E128. Arcticidae (p. N648-N650).
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Orbicular, gibbous, evenly inflated; hinge as in
Pseudotrapezium. M. Jur. (Bathon.), Eu.--FIG.
E128,I5. *R. laubei (ROLLlER), Ger.; 15a,b, RV
ext., int., X 1 (Laube).

Schedotrapezium STEWART, 1930 [*Trapezium cari
natum GABB, 1864; OD]. Trapezoidal, umbones
well forward, posterior ridge strong; lunule and
escutcheon wanting; hinge in RV with slender 3b
and laminar 3a diverging at obtuse angle from
below beak, I laminar, more or less parallel with
3a, dentition of LV unknown. V.Cret., N.Am.
?W.Afr.-?Eu.--FIG. E129,I. *S. carinatum
(GABB), USA(Calif.); la, RV ext., X3; Ib, RV
hinge, X8 (Stewart).

Somarctica TAMURA, 1960 [*Arctica (S.) abu
kumensis; OD]. Exterior as in Arctica; hinge with
2a present, 3a small. V.Jur., E.Asia.--FIG. E129,
3. *S. abukumensis (TAMURA), Japan; LV hinge,
XO.7 (Tamura).

Staffinella CASEY, 1952 [*Protomiodon staffinensis
ANDERSON & Cox, 1948; OD]. Trigonal-ovate,
umbones not prominent, lunule and escutcheon
wanting; hinge like that of Hartwellia (s.s.), but
with teeth I and 2a poorly differentiated from
laterals; pallial line truncate posteriorly. M.Jur.
(Bathon.), Eu.--FIG. E129,4. *S. staffinensis
(ANDERSON & Cox), Scot.; 4a, LV ext., XO.7;
4b,c, RV int., LV hinge, Xl.7 (Casey).

Tenea CONRAD, 1870 [*Mysia parilis CONRAD, 1860;
M]. Subcircular to subovate; umbones produced;
hinge with 3b broad, deeply bifid, 2b chevron
shaped, I and 2a attached to vestigial Al and All,
no posterior laterals; pallial sinus narrow, deep.
V.Cret., N.Am.--FIG. E129,7. *T. parilis (CON
RAD), USA(Tex.); 7a, LV ext., Xl; 7b,c, RV
and LV hinges, X2 (Stephenson).

Tortarctica CASEY, 1961 [*Isocardia similis J. DE C.
SOWERBY, 1826; OD]. Trigonal-ovate, well in
flated, beaks prominent, spirally enrolled, lunular
area depressed, escutcheon limited by blunt cari
nae; hinge with A111 pustular, I spoon-shaped, 3b
bifid, united with 3a into single curved strongly
opisthocline tooth lying almost horizontally, 2a
and 2b nodular, separated by constriction, posterior
laterals close behind nymph. L.Cret.(Alb.), Eu.
--FIG. E129,5. T. similis (SOWERBY), France;
RV hinge, XO.7 (Casey).

Vectianella CASEY, 1952 [*Tellina vectiana FORBES,
1845; OD]. Small, trigonal-ovate, tapering pos
teriorly, compressed, umbones subcentral, no lunule,
escutcheon long and narrow, bounded by obtuse
ridges; sculpture concrescent, finely lineate; hinge
with I and 3a large, laminar, 3b minute, 2b
stoutly triangular, bifid, anterior laterals obsoles
cent. L.Cret.(Apt.), NW.Eu.--FIG. E129,2. *V.
vectiana (FORBES), Eng.; 2a, LV ext., XO.7; 2b,c,
LV and RV hinges, Xl (Casey).

Veniella STOLlCZKA, 1870 [pro Venilia MORTON,
1833 (non DUPONCHEL, 1829)] [*Venilia conradi
MORTON, 1833; M] [=Goniosoma CONRAD, 1869
(non PERTY, 1833) (type, G. in/lata; M); Cicatrea

STOLlCZKA, 1870 (type, Cyprina cordia/is; OD);
Roudairia MUNIER-CHALMAS, 1881 (type, R. drui;
M) (Roudaireia, nom. null.); Trigonocardia ZIT
TEL, 1881 (in synonymy of Roudairia); Platopis
WHITFIELD, 1891 (type, Opis undata CONRAD
1852; SD WOODWARD, 1892) (Platopsis, nom:
null.); Venetia, Venniella, nom. null.]. Subtrape
zoidal and moderately ventricose in young, ob
liquely subtrigonal and strongly ventricose in
adult, umbones prominent, beaks prosogyrate, pos
terior carina strong; surface with distant thickened
concentric lamellae; hinge massive, laterals cross
striate, 3a and 3b united in hook-shaped structure
inserted posterior to tubercular tooth I; pallial
line truncate posteriorly. V.Cret., Asia-Afr.-W.
Indies-N.Am.-S.Am.--FIG. E129,6. *v. conradi
(MORTON), USA(Miss.); 6a,b, LV int., RV hinge,
Xl (Casey,n).

Venilicardia STOLlCZKA, 1870 [*Cyprina bifida
ZITTEL, 1865; OD]. Like Arctica externally;
hinge as in Epicyprina but with 3a and 3b united
to form hook-shaped structure, I strong, tuber
cular, placed below 3a, nymphs and lateral teeth
smooth. Cret., Eu.-Afr.-S. Asia-S. Am. -- FIG.
E129,8. *V. bifida (ZITTEL), Ger.; 8a,b, RV ext.,
int., X 0.5 (Zittel).

Family BERNARDINIDAE Keen, 1963
[Materials for this family prepared by MYRA KEEN]

Small to minute shells with ligament par
tially to entirely internal; hinge with two
or three cardinal teeth and two or more
laterals; pallial line entire. Rec.

Bernardina DALL, 1910 [*B. bakeri; OD]. Con
centrically sculptured, thin, prodissoconch set off
by ridge in some; posterior dorsal margin of RV
fitting into shallow groove in LV; hinge with 2
cardinal teeth in RV, 3 in LV, anterior lateral
strong in LV, 2 flexuous laterals in RV; resilium
in pit behind cardinals. Rec., W.N.Am.-C.Am.-
FIG. E130,1O. *B. bakeri, USA(Calif.); IOa-c, RV
ext., int., LV int., X12 (specimen, Stanford coll.).

Ha10dakra OLSSON, 1961 [*Circe subtrigona CAR
PENTER, 1857; OD]. Ovate, inequi1ateral, smooth
or with concentric striae; posterior area with
chevron-shaped color markings in some; ligament
in shallow resi1ifer, somewhat sunken; hinge with
3 or more teeth in cardinal area, posterior lateral
behind resi1ifer more or less well developed; pos
terior margins of shell grooved to receive opposite
valve; pallial line indistinct, apparently entire.
Rec., W.N.Am.-S.Am.--FIG. E130,7. *H. sub
trigona (CARPENTER), Ecuador; 7a,b, LV and RV
hinges, X13; 7c, LV ext., X7 (688).

Family EULOXIDAE Gardner, 1943
[Materials for this family prepared by MYRA KEEN]

Ovate, inequilateral, not elongate; hinge
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Venielle Tenee

Somerctice

Venilicerdie

FIG. E129. Arcticidae (p. N650).

with two or three cardinal teeth, no pos
terior laterals; pallial line entire. Mia.
Euloxa CONRAD, 1863 [*Venus latisulcata CONRAD,
~840; M]. Sculpture of concentric undulations;
posterior slope set off by radial ridge; hinge with
3 cardinals in LV, 2 in RV. Mio., E.N.Am.-
FIG. E130,6. *E. latisulcata (CONRAD), USA (Va.) ;
6a-c, LV ext., RV int., LV int., Xl (Nicol, 1953).

Cabralista KEEN, nom. subst. herein [pro Cabralia
BOHM, 1899 (non MOORE, 1886)] [*Cabralia
schmitzi BOHM, 1899; M]. Ovate to trapezoidal,
with both radial and concentric sculpture; hinge

with 3 cardinals in either valve, no lateral teeth;
pallial line entire. Mio., E.Atl.--FIG. E130,9.
*Cabralista schmitzi (BOHM), Salvages Is.; 9a-c,
LV ext., LV and RV hinges, Xl (Biihm, 1899).

Family KELLIELLIDAE Fischer, 1887
[nom. corr<cI. DALL, 1900 (pro Kellyellidae FISCHER, 1887)]

[Materials for this family prepared by MYRA KEEN]

Small to minute, equivalve, mostly sub
orbicular; not gaping; ligament mostly ex
ternal, some with resilium or fossette under
beak; hinge incompletely developed, anterior

© 2009 University of Kansas Paleontological Institute



N652 Bivalvia-Heterodonta

lamellae adjacent to cardinals, posterior
lamellae not constant; inner margins
smooth; pallial line entire (854). Tert.-Rec.

Kelliella M. SARS, 1870 [·K. abyssicola (=.Venus
miliaris PHILIPPI, 1844); M] [=Kelliella M. SARS,

1865, 1868, AUCTT. (nom. nud.); Kellyella

Lutetia

Spaniodontella

4b

40
Kelliella

FIG. E130. Bernardinidae (7,10); Euloxidae (6,9); Kelliellidae (1-5,8,11-12) (p. N650-N653).
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FISCHER, 1887 (nom. null.)]. Minute, rounded
ovate; lunule circumscribed; hinge with 2 teeth
in LV, 1 cardinal and anterior lateral in RV.
Tert.-Ree., Atl.-Medit. [Deep-water.]. -- FIG.
E130,4. "'K. miliaris (PHILIPPI), Rec., Norway; 4a,
LV ext., X6; 4b,e, RV and LV hinges, enl. (829).

Allopagus STOLICZKA, 1871 ["'Hippagus leanus
DESHAYES, 1860; 00]. Minute, thin, ovate, very
inequilateral, tumid, beaks small; hinge of RV
with 1 cardinal in front of beak, LV with cardinal
below. M.Eoe., Eu.--FIG. E130,12. "'A. leanus
(DESHAYES), France; 12a,b, RV ext., int., X 10
(259).

Alveinus CONRAD, 1865 ["'A. minutus; M]. Smooth;
ligamental nymph feeble; resilium in cavity under
beaks; hinge of RV with 2 parallel teeth; LV with
single tooth bent or A-shaped; posterior margin of
RV grooved. U.Eo.e.-Mio., Eu.-N.Am.--FIG.
E130,11. *A. minutus, Eoc., USA(La.-Miss.);
11a-e, LV ext., int., RV int., X 14 (388).

?Eocrassina COSSMANN, 1914 ["'Parisiella veneri
formis COSSMANN, 1907; 00]. Resembling Lutetia
but nymph larger, hinge teeth more regular, 1
and 3b in RV, 2a, 2b, and Pll in LV; margin
even, not grooved; muscle scars large, high in
shell. U.Eoe., Eu.--FIG. E130,5. *E. veneriformis
(COSSMANN), France; 5a,b, LV int., RV int., XIO
(Cossmann, 1907).

Lutetia DESHAYES, 1860 [*L. parisiensis; SO
STOLICZKA, 1871]. Globose, ligament external, on
nymph, resilium wanting; adductor muscle scars
small, equal, oval. L.Eoc.-Mio., Eu.-N.Am.-Asia.
L. (Lutetia). Hinge with 3 teeth in either valve,

RV with posterior tooth nearly marginal, central
tooth L-shaped, anterior tooth deflected down
ward, teeth in LV laminar; margin of RV
grooved. L.Eoc.-Oligo., Eu.-N.Am.--FIG. E130,
1. *L. (L.) parisiensis DESHAYES, Eoc., Fr",nce;
1a-c, LV ext., int., RV hinge, XIO (Deshayes,
1858).

L. (Spaniodontella) ANDRUSSOV in GOLUBIATNIKOV,
1902 [pro Spaniodon REUSS, 1867 (non PICTET,
1851)] ["'Spaniodon nitidus REUSS, 1867; M]
[=Davidaschvilia MERKLIN, 1950 (type, Spanio
dontella intermedia "ANDRUSSOV" GOLUBIATNI
KOV, 1902; 00)]. Slightly larger than L. (Lute
tia), hinge teeth relatively larger, especially cen
tral teeth; hinge plate wider. Mio., Eu.-SW.Asia.
--FIG. E130,2. "'L. (S.) nitida (REUSS), Ger.;
2a,b, RV int., LV int., X7 (Reuss, '1867).

Pauliella MUNIER-CHALMAS, 1895 ["'P. bernardi;
M]. Ovate, sculpture concentric; hinge with 3
cardinal teeth in either valve, 2 posterior laterals,
3 anterior lateral laminae. Rec., Ind.O.--FIG.
E130,8. "'P. bernardi, St. Paul I.; 8a, RV ext., X5;
8b, RV hinge, X 10 (44).

Warrana LASERON, 1953 ["'W. dielasma; 00]. High
ovate, with concentric sculpture; prodissoconch dis
tinct; ligament internal; hinge of LV with thin

arched cardinal and linear obscure laterals. Rec.,
Australia.--FIG. E130,3. *W. dielasma, SE.
Australia; 3a,b, RV ext., LV int., X18 (531).

Family NEOMIODONTIDAE Casey,
1955

[Materials for this family prepared by RAYMOND CASEY]

Shells subtrigonal to ovate, smooth, inner
margins smooth; hinge lucinoid, formula:
Al AlII 3a 3b 5b PI PIllIAll 2b 4b Pll,
with cardinal teeth entire, laterals typically
long and corbiculoid, teeth 5b, PIll not al
ways developed. [Habitat, fresh-water or
seas of reduced salinity.] L.Jur.-U.Cret.

Neomiodon FISCHER, 1887 [pro Miodon SAND-
BERGER, 1871 (non DUMERIL, 1859)] [*Cyclas
medius J. DE C. SOWERBY, 1826; SO DALL, 1903]
[=Bidentina OPPENHEIM, 1895 (obj.; pro Mio
don); Miodontopsis DALL, 1903; Protomio
don ANDERSON & Cox, 1948 (type, Cyrena brycei
TATE, 1873; 00)]. Subtrigonal, ovate to sub
orbicular, with no definite lunule or escutcheon;
smooth or with weak concentric sculpture, posterior
slope more or less ridged; hinge formula, Al Alll
3a 3b PI PIlllAll 2b 4b Pll, laterals minutely
cross-striate; pallial line entire. M.Jur.(Bathon.)
L.Cret.(Weald.), Eurasia.--FIG. E131,8. "'N.
medius (SOWERBY), U.Jur.(Purbeck.), Eng.; 8a-d,
LV ext., RV int., LV hinge, LV dorsal, X 1.5
(Casey).

Crenotrapezium HAYAMI, 1958 [*C. kurumense;
00]. Externally resembling a cuneiform Neomio
don but with hinge of Eomiodon. L.Jur. (Lias.) ,
?L.Cret.(Weald.) , E.Asia.--FIG. E131,1. *C.
kurumense, Lias, Japan; la-c, LV ext., dorsal,
hinge, Xl; ld, RV hinge, X2 (Hayami).

Cyrenopsis ETHERIDGE, 1902 ["'Mactra meeki
=Unicardium meeki ETHERIDGE, 1892; 00].
Subtrigonal to suborbicular, evenly inflated; no
lunule, escutcheon long and deep; sculpture con
centric; hinge-formula, Al Alll 3a 3b PIIAll 2b
4b Pll, with smooth laterals; pallial line entire.
L.Cret.(Apt.), Australia.--FIG. E131,3. "'C.
meeki (ETHERIDGE); 3a,b, RV ext., LV int., XO.7
(Jack and Etheridge).

Eomiodon Cox, 1935 ["'E. indieus; 00] [=Proto
eyprina VOKES, 1946 (type, Astarte libanotica
FRAAS, 1878; 00)]. Gibbous-trigonal, cuneiform,
or suborbicular, lunule and escutcheon impressed,
smooth, lunule limited by furrow, escutcheon by
ridge; sculpture concrescent Astarte-like in young;
hinge as in Neomiodon except for presence of small
5b and absence of PIll; pallial line truncate pos
teriorly. L. Jur.( Lias.)-U. Cret.(?Cenoman.), Eu.
N.Afr.-Asia-N.Am.--FIG. E131,6. *E. indicus,
M.Jur., India; 6a,b, LV and RV hinges, Xl (Cox).

Musculiopsis MACNEIL, 1939 ["'M. russelli; 00].
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Neritra

Pollex

Ptychomya

2e

2b

adpressed to margin, dentition of RV imperfectly
known; pallial line apparently entire. L.Cr~t., N.
Am.--FIG. E13I,7. ·M. russ~llj, USA(Nev.);
7a, RV ext., X2; 7b, LV int., X3 (MacNeil).

Neomiodon

80

Crenotropezium

Musculiopsis

Cyrenopsis

Ie

Subrectangular, posteriorly truncate; lunular area
excavated, escutcheon wanting; young with pos
terior carina; surface nearly smooth; hinge of LV
with strong 2b, slender 4b, short All and long PlI

--

FIG. E13l. Neomiodontidae (1,3-4,6-8); Pollicidae (2,9); Ptychomvidae (5) (p. N653-N655).
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Myrene CASEY, 1955 ["M. fittoni; OD]. Cuneiform,
trigonal-ovate, or trapezoidal; lunule and escutch
eon not clearly defined; posterior slope ridged or
carinate, posterior area flattened, with or without
second ridge or carina; surface smooth or with con
centric riblets; hinge formula, Al AIll 3a 3b 5b
PI/AO All 2b 4b PO Pll, laterals cross-striate in
most; pallial line entire. U.Jur.( Oxford.)-L.Cret.
(Ryaz.), Eu.-NE.Asia.--FIG. E131,4. "M. fittoni,
L.Cret., Eng.; 4a,b, RV and LV hinges, X2
(Casey).

Family POLLICIDAE Stephenson, 1953
[Materials for this family prepared by MYRA KEEN]

Elongate, plump, subelliptical, ligament
external, opisthodetic; inner margins of
shell smooth, shape of muscle scars and
pallial line unknown. U.Cret.
Pollex STEPHENSON, 1953 ["P. obesus; OD]. Sculp
ture of faint radial lines, hinge with 3 cardinal
teeth in either valve; anterior cardinal with 2
cusps; posterior lateral tooth long, lamellar. U.
Cret., N.Am.--FIG. E131,9. "P. obesus,
Cenoman., USA(Tex.); 9a, LV ext., Xl; 9b, RV
int., X1.3; 9c, LV int., X3 (Stephenson).

Neritra STEPHENSON, 1954 ["N. polliciformis; OD].
Resembling Permophorus (Permophoridae) in form
but with hinge somewhat more like that of Pollex,
except that anterior cardinal in RV is narrower
and central cardinal broader. U.Cret., N.Am.-
FIG. E131,2. "N. polliciformis, USA (N.J.) ; 2a,
RVext., Xl; 2b,e, int., LV and RV hinges, X3
(Stephenson).

Family PTYCHOMYIDAE Keen,
new family

Elongate-ovate shells of solid texture, with
well-developed radial sculpture; hinge of
somewhat veneroid aspect but also with
astartoid resemblances, the formula, AlII 3a
1 3b PIlI/AIl 2a 2b 4b PII. ?U.Jur., L.Cret.
U.Cret.

Ptychomya AGASSIZ, 1842 ["P. plana; M] [=Radio
concha CONRAD, 1869 (type, Crassatella robinaldina
D'ORBIGNY,1844 [=P.plana]; SDKEEN,herein)].
Ovate-trapezoidal; ligamentary depression broad
and long; hinge with 2a-2b joined above; pallial
line truncate. ?U.Jur., L.Cret.-U.Cret., Eu.-N.Am.
S.Am.-Afr.
P. (Ptychomya). Radial sculpture becoming divari

cate on anterior and posterior slopes, rib ends
showing as crenulations of inner margins. ?U.
Jur., L.Cret.-U.Cret., Eu.-N.Am.-S.Am.-Afr.-
FIG. E131,5. "P. (P.) plana AGASSIZ, L.Cret.,
Eng.; 5a, LV ext., XO.5; 5b, RV hinge, Xl
(Woods, 1907).

P. (Pleuroconcha) CONRAD, 1872 ["Crassatella
"gallieni" (i.e., "Crassatella galliennei D'ORBIGNY,
1844); M]. Radial sculpture not divaricate, U.
Cret., Eu.

Family TRAPEZIIDAE Lamy, 1920
[=Lithophagellidae COSSMANN J 1910; Libitinidae THIELE,

1924] [Materials for this family prepared by MYRA KEEN]

Elongate, beaks near anterior end; hinge
plate narrowed, normally with two cardi
nals in either valve, one posterior and one
small anterior lateral; pallial line mostly en
tire. ?L.Cret., U.Cret.-Rec.
Trapezium MEGERLE VON MUHLFELD, 1811 ["T.

perfeetum (=Chama oblonga LINNE, 1758); SD
STEWART, 1930] [=Libitina SCHUMACHER, 1817
(type, L. bicarinata; M); Cypricardia LAMARCK,
1819 (type, C. guinaiea, =Chama oblonga LINNE;
SD CHILDREN, 1823)]. Oblong, solid, ligament
external. Nestling in crevices. Eoc.-Rec., N.Am.
Eu.-IndoPac.-lnd.O.
T. (Trapezium). Surface with radiating striae;

inner margin smooth. Eoe.-Ree., E.N.Am.-Eu.-E.
Indies.-FIG. E132,9. "T. (T.) oblongum
(LINNE), Rec., E.Indies; 9a,b, LV ext., RV int.,
Xl (de Blainville, 1825).

T. (Glossocardia) STOLlCZKA, 1870 ["Cyprieardia
obesa REEVE, 1843; OD]. More quadrate than
T. (Trapezium), radial striae not present; hinge
teeth more strongly developed. Ree., IndoPac.-
FIG. E132,1. "T. (G.) obesum (REEVE); 1a,b,
RV int., LV int., XO.5 (305).

T. (Neotrapezium) HABE, 1951 ["Cardita sub
laevigata LAMARCK, 1819; OD]. Radial sculp
ture wanting; shell quadrangular, compressed,
distorted by nestling habit; posterior lateral teeth
weak and small. Ree., IndoPac.---FIG. E132,2.
"T. (N.) sublaevigatum (LAMARCK), Ind.O.;
2a,b,LVext.,RVint., Xl.5 (512).

Coralliophaga DE BLAlNVILLE, 1824 ["C. earditoidea
(="Chama eoralliophaga GMELIN, 1791); M]
[=Lithophagella GRAY, 1854 (type, Cardita
dactyla BRUGUlERE, 1792; OD)]. Thin, translucent,
sculpture of radiating striae or granules; hinge re
duced. Eoe.-Ree., Eu.-W.Indies-E.Indies-N.Am.
C. (Coralliophaga). Posterior end with elevated
concentric ridges; pallial line sinuate. Eoc.-Rec.,
Eu.-W.Indies-E.Indies.--FIG. E132,6. "C. (C.)
coralliophaga (GMELlN), Rec., W.Indies; 6a-c,
RV int., ext., LV hinge, Xl (7).

C. (Oryctomya) DALL, 1898 ["C. (0.) claibornen
sis; OD]. Surface granular; hinge with 1 cardinal
in .either valve; pallial sinus distinct, angular.
Eoe.-Mio., E.N.Am.--FIG. E132,4. "c. (0.)
claibornensis, Eoc., USA(Ala.); 4a, LV ext., XI;
4b,enl. (223).

?Corbiculopsis WHITFIELD, 1891 ["C. birdi; M].
Trapezoidal, wider posteriorly, somewhat carinate;
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Glossocardia Neotrapez ium

Isorropodon

80 Kitsonia

6c

60

~")''''d.'\
!

Cora II iophaga

Oryctomya

Pseudopleurophorus

lOC~'
lOb~

100

FIG. E132. Trapeziidae (p. N655-N657).

hinge imperfectly known, 2a and 3b bifid. L.Cret.
(Apt.), SW.Asia.--FIG. E132,lO. .c. birdi,
Syria; lOa-c, RV ext., RV and LV hinges, XO.7
(Whitfield) .

?Isorropodon STURANY, 1896 [·1. perplexum; M].
Ovate, inequivalve, LV smaller than RV; posterior
area set off by radial ridge. [Deep-water.] Rec.,
Medit.--FIG. E132,5. ·1. perplemm, off Egypt;
5a-c, RV ext., RV and LV hinges, X2.5 (Sturany,
1896) .

Kitsonia EAMES, 1957 [·Coralliophaga eocenica
NEWTON, 1922; 00]. Thin, elongate, smooth,
ligament external, long; hinge with larger teeth
than in Coralliophaga, 2 cardinals in RV, posterior
bifid, 1 lamellar cardinal in LV; adductor impres-

sions large; pallial sinus 0.4 of shell length. Eoc.,
W.Afr.--FIG. E132,8. ·K. eocenica (NEWTON),
Nigeria; 8a,b, LV ext., RV int., X2.5; 8c, LV
hinge, X5 (Eames, 1957).

Pseudopleurophorus CHAVAN, 1954 [·P. rochi; 00].
Ovate-trapezoidal, surface with growth rugae only,
posterior area set off by ridge; hinge with strong
posterior lateral in RV received between duplicate
laterals in LV, 3a wanting. V.Cret., C.Afr.--FIG.
E132,7. ·P. rochi, Tchad; 7a-c, LV ext., int., RV
hinge, X 1.5 (Chavan).

Tortucardia OLSSON, 1944 [·G/ossocardia (~.)
stephensoni; 00]. Oblong, with strong postwor
carina, beaks small; escutcheon narrow; hinge
with 2a, 2b, and 4b stout, subequal, All close to
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margin, dentition of RV imperfectly known. U.
Cret.(Maastricht.), S.Am.--FIG. E132,3. ·T.
stephensoni (OLSSON), Peru; LV hinge, Xl
(Olsson).

Family MECYNODONTIDAE Haffer,
1959

[Materials for this family prepared by AUREtE LARoCQUE]

Characters of Mecynodon. M.Dev.

Mecynodon KEFERSTEIN, 1857 [·Megalodus carina
tus GOLDFUSS, 1837; SD HAFFER, 1859] [=Meci
nodon FRENCH, 1889; Mecynodus BEUSHAUSEN,
1895 (obj.)]. Rhomboidal, with strong postum
bonal ridge; surface concentrically striate or
smooth; dental formula: 1 3 I 1Il/2a 2p 1I. M.Dev.,
Eu.(Ger.-Eng.); M.Dev.(Onondag.), N.Am.-
FIG. E133,1. ·M. carinatus (GOLDFUSS) , Dev.
(Stringocephalus Ls.), Ger.; la,b, RV ext., int.,
approx. Xl (47); lc,d, LV and RV hinges
(diagram.) (HatIer, 1959); Ie, RV int., Xl
(HatIer, 1959).

Superfamily GLOSSACEA Gray,
1847

[nom. transl. HA'E. 1951 (ex G10ssidae GRAY. 1847)] [=Iso
cardiacea GRAY, 1842 (nom. transl. et correct. DALt, 1895,
ex Isocardiadae GRAY, 1842); Arcticacea AUCTT. (partim)]
[Family.group names based on lsocardia LAMARCK, 1799, are
invalid (Code. Art. lie) 1 [Materials for this superfamily
prepared by MYRA KEEN and RAYMOND CASEY with additions

as recorded]

Shells inequilateral, mostly equivalve,
beaks well forward, spirally twisted in most;
surface smooth or with some concentric
(rarely any radial) ribbing; ligament ex
ternal; hinge of the form termed cyprinoid
by authors, having 2 or 3 cardinal teeth in
each valve and well-developed laterals in
most; teeth tend to be parallel to hinge mar
gins; pallial line normally entire (sinuate
in a few). U.Trias.-Rec.

Family GLOSSIDAE Gray, 1847
[=Isocardiadae GRAY. 1842] [Materials for this family pre

pared by MYRA KEEN and RAYMOND CASEY]

Rotund to cordiform, not gaping, with
prosogyrate to gyrate beaks; no lunular
groove; ligament and resilium in deep
groove; hinge with two lamellar cardinals
in either valve, variable in form, laterals in
constant; adductor scars equal; internal mar
gin smooth; pallial line entire. Paleoc.-Rec.

Glossus POLl, 1795 [·G. rubicundus (=Cardium
humanum LINNE, 1758); M] [=Cuculla SEBA,
1781 (nonbinom.); Glossoderma POLl, 1795 (obj.);

Qi~2 ' .

20 .
(.

ld

Mecynodon

FIG. E133. Mecynodontidae (p. N657).

Isocardia LAMARCK, 1799 (ob;.; SD CHILDREN,
1823); Buccardium MEGERLE VON MOHLFELD, 1811
(obj.); Bucardia SCHUMACHER, 1817 (obj.); Ty
chocardia ROEMER, 1868 (obj.)]. Beaks gyrate,
lunular area depressed. Paleoc.-Rec., Eu.-N.Atl.
W.Asia-IndoPac.
G. (Glossus). Cordiform, smooth, ligament long.

L.Oligo.-Rec., Eu.-N.Atl.--FIG. E134,4. ·G.
(G.) humanus (LINNE), Rec., N.Atl.; 4a, LV
ext., XO.5; 4b,c, RV and LV hinges, Xl (124b).

G. (Aralocardia) VYALOV, 1937 [·lsocardia eich
waldiana ROMANOVSKY, 1890; OD]. Beaks
strongly coiled; concentric sculpture strong es
pecially on umbones. U.Eoc.-L.Oligo., Eu.
W.Asia.--FIG. E134,1. G. (A.) multicostatus
(NYST, 1845), Oligo., Ger.; la,b, LV ext., hinge,
XO.5 (Von Koenen, 1893).

G. (Cytherocardia) SACCO, 1900 [·lsocardia cy
theroides MAYER, 1868; OD]. Smaller than G.
(Glosms) , more ovate, beaks less twisted, hinge
thinner. Eoc.-Mio., Eu.--FIG. E134,9. ·G.
(C.) cytheroides (MAYER), Mio., France; LV
ext., Xl (Mayer, 1868).

G. (Meiocardia) H.ADAMS & A.ADAMS, 1857 [·M.
moltkiana "SPENGLER" (=·Chama moltkiana
GMELlN, 1791); SD STOLICZKA, 1870] [=Mio
cardia (nom.null.)]. Surface concentrically
grooved. Paleoc.-Rec., Eu.-IndoPac.--FIG. E134,
7. ·G. (M.) moltkianus (GMELlN), Rec., E.ln
dies; LV ext., Xl (124b).

G. (Miocardiella) SACCO, 1904 [·M. taurinensis;
OD]. Small, subtrigonal, beaks prosogyrate, not
coiled. Tert., Eu.--FIG. E134,3. ·G. (M.)
taurinensis (SACCO), Neog., Italy; 3a,b, LV ext.,
RV ext., X3 (Sacco, 1904).
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Miocardiopsis

FIG. E134. Glossidae (p. N657-N658).

7

Miacardiella

Sulcocardia

Meiacardia

G. (Miocardiopsis) GLIBERT, 1936 [*Anisocardia
eocaenica BAYAN, 1873; OD]. Ovate, beaks not
twisted; hinge with 1 cardinal absent in RV and
only 1 anterior lateral. Eoc., Eu.--FIG. E134,5.
*G. (M.) eocaenicus (BAYAN), Belg.; 5a, RV ext.,
X2; 5b,c, RV and LV hinges, X3 (Glibert,
1936) .

G. (Sulcocardia) ROVERETO, 1898 [*lsocardia jus
tinensis MAYER, 1893; OD]. Small, oblique, not
carinate, with incised concentric grooves, no lu
nule; hinge of LV with 2 cardinals, 2a medium
sized, 2b stronger, obliquely arcuate. Oligo., Eu.
--FIG. E134,6. *G. (S.) justinensis (MAYER),
Italy; LV ext., X2 (Mayer, 1893).

?Blagraveia Cox, 1933 [*8. corrugata; OD]. Trigon
ally ovate, inequilateral, shell thin; sculpture of
concentric undulations; lunule deeply set, forming

lamina within shell cavity; hinge with 2 cardinal
teeth in either valve, no laterals; pallial line and
muscle scar outlines not evident in type material.
Eoc., Asia.--FIG. E134,2. *B. corrugata, M.Eoc.,
India; 2a,b, RV ext., both valves dorsal, X 1 (Cox,
1933).

?Rakhia EAMES, 1951 [*R. trapezoidalis; OD].
Quadrate, thin-shelled, umbones with concentric
undulations; hinge and interior unknown. L.Eoc.,
Asia.--FIG. E134,8. *R. trapezoidalis, Pak.; RV
ext., Xl (288).

Family DICEROCARDIIDAE Kutassy,
1934

[Materials for this family prepared by L. R. Cox]

Shell medium-sized to large, equivalve,
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FIG. E13S. Dicerocardiidae (p. N660).
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with prominent umbones and prosogyrous,
more or less anteriorly placed beaks; liga
ment external, opisthodetic; cardinal teeth
usually two in both valves, but in some
genera only one is present in one or other
valve; teeth mostly oriented more or less
longitudinally (i.e., parallel to hinge line)
and well elongated; no posterior lateral
teeth; pallial line entire; adductor scars in
conspicuous, not observed so far in most
genera; surface smooth or with growth
rugae only. U.Trias.-U.Cret.

With exception of Dicerocardium, the
genera included in this family strongly re
semble the Cenozoic genus Glossus (=Iso
cardia) both in external characters and in
dentition, except that they lack posterior
lateral teeth. Separation of the family from
the Glossidae is based partly on the view
that the two groups originated independ
ently during different geological periods
and that the resemblances between them are
due to convergence. The Dicerocardiidae are
thought to be derived from the Megalodonti
dae.
Dicerocardium STOPPANI, 1865, p. 248 ["D. jani;
SD STOLlCZKA, 1871, p. 229) [=Dieeratoeardium
FISCHER, 1887 (nom.van.)]. Medium-sized to
large, trigonal, with angular and usually sharply
pointed ventral margin; truncated anteriorly, at
tenuated and in some specimens sharply rostrate
posteriorly; umbones narrow, widely separated and
even out-turned in some specimens; each valve with
sharp carina running from beak to angle of ventral
margin; hinge teeth elongate, 1 in LV, 2 in RV,
extending posteriorly from below beak in direction
parallel with hinge margin. U.Trias.( Nor.-Rhaet.} ,
N. Alps-S. Alps-Hung.-Sicily-Himalayas. -- FIG.
E135,Ia. "D. jani, Nor., N.Italy; viewed from ant.
end, XO.3 (Stoppani, 1865),--FIG. E135,Ib. D.
eurionii STOPPANI, Nor., Sicily; LV ext., XO.5 (Di
Stefano, 1912).--FIG. E135,Ie,d. D. dolomiti
eum (LORETZ), Nor., N.Italy, Ie,d, LV into mold
and cast from it showing dentition, X 1 (Frech,
1904) .

Agelasina RIEDEL, 1932, p. 57 ["A. plenodonta;
M). Medium-sized, ovate, higher than long, with
strongly prosogyrous and incoiled, terminal beaks;
moderately and evenly inflated, without umbonal
ridges; both valves with 2 longitudinally elongated
cardinal teeth extending posteriorly from below
beak, more posterior (upper) one slightly nar
rower; those of LV received respectively in re
cesses behind those of RV; muscle scars and pallial
line not observed. U.Cret.( Coniae.-Maastrieht.} ,
W.Afr.--FIG. EI35,2. "A. plenodonta, Senon.,

Cameroons; 2a,b, RV ext., RV int., XO.7 (Riedel,
1932).

Ambocardia BERINGER, 1949, p. 212 ["Isoeardia
planidorsata ZITTEL, 1865, p. 140; OD]. Medium
sized, rectangularly ovate, with strongly proso
gyrous and incoiled, almost terminal beaks; with
weak posterior and anterior umbonal ridges per
sisting to ventral margin but not forming distinct
carinae; LV with stout, arcuate, longitudinally
elongated main cardinal tooth adjoining lower
margin of hinge plate in median position and
lamellar posterior cardinal close to nymph; RV
with strong, cuneiform anterior cardinal and
slightly oblique, lamellar posterior cardinal; lateral
teeth not observed. U.Cret.(Senon.}, Eu.--FIG.
EI35,3. "A. planidorsata (ZITTEL), Senon., Aus.;
3a,b, LV ext. and dentition, Xl (Zittel, 1865).

Cornucardia KOKEN, 1913, p. 34 ["Craspedodon
110rnigii BITTNER, 1901, p. 8; M) [=Craspedodon
BITTNER, 1901 (non DOLLO, 1883); Conueardia
DIENER, 1923 (nom.null.}). Medium-sized, ovate,
higher than long, with strongly prosogyrous and
incoiled beaks; valves not carinate but with poster
ior radial sulcus; hinge plate massive; RV with
median arcuate, longitudinally elongated tooth re
ceived by LV in recess between 2 similarly elon
gated teeth, upper weak, lower strong and situated
along margin of hinge plate; posterior adductor
scar not observed. U.Trias., N.Alps-S.Alps-Hung.
Timor.--FIG. EI36,4. "C. hornigii (BITTNER),
Hung.; 4a-e, LV int., RV int., RV ext., XO.7
(60).

Megalocardia BERINGER, 1949, p. 212 ["lsoeardia
merrilli HAMLIN, 1884, p. 43; OD). Large med
ium-sized, trigonally ovate, with strongly proso
gyrous and incoiled, terminal beaks; valves with
weak posterior carina; known only as internal
mold, so that details of dentition are uncertain.
L.Cret.(Alb.), Syria.

Physocardia WOHRMANN, 1894, p. 671 ["P. ogil
viae; M). Medium-sized, ovate, inequilateral;
beaks strongly prosogyrous and slightly incoiled; no
posterior carina; 2 more or less elongate, parallel,
longitudinal teeth in each valve, extending on both
sides of beak, upper tooth in RV relatively weak.
U.Trias.(Carn.}, N.Alps.-S.Alps.--FIG. EI36,3.
"P. ogilviae, S.Tyrol; 3a, broken shell viewed
from right side; 3b,e, LV int., RV int., showing
dentition, X 0.7 (Wohrmann, 1894).

Platycardia BERINGER, 1949, p. 212 ["Isoeardia zit
teli BOHM, 1883, p. 502; OD). Medium-sized,
obliquely ovate, with very strongly prosogyrous
and incoiled beaks; not carinate posteriorly; LV
with 2 arcuate, longitudinally elongated teeth ex
tending back from below beak and separated by
recess for reception of single tooth of RV. U.Jur.
(Tithon.), Czech.--FIG. E136,2. "p. zitteli
(BoHM); 2a,b, RV ext., LV dentition, Xl (Bohm,
1883).
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Pseudisocardia DOUVILLE, 1913, p. 459 [OIsocardia
cordata BUCKMAN in MURCHISON, 1844, p. 98; aD]
[=Ankistrocardia BERINGER, 1949, p. 212 (obj.)].
Medium-sized, ovate, evenly inflated, with strongly
prosogyrous and incoiled beaks which are placed
well anteriorly but are not terminal; RV with
elongate, arcuate, longitudinal posterior cardinal

Ie

Id

Ie
Pseudisocardia

tooth joined at its anterior end to apex of short
anterior cardinal, base of which lies along margin
of hinge pIa te; these teeth are received in LV in
recess between 2 arcuate teeth, lower one border
ing margin of hinge plate. [Thickening of the
lunular margin has been regarded by DOUVILLE
as an anterior lateral tooth.] M.Jur., Eu.--FIG.

FIG. E136. Dicerocardiidae (p. N660-N662).
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E136,I. ·P. cordata (BUCKMAN); Ia,b, Bajoc.,
Eng., RV ext., RV int., X 1 (Benecke, 1905);
Ic-e, Aalen., France; LV, RV, and RV hinges, Xl
(277).

Family CERATOMYOPSIDAE Cox, 1964
[Materials for this family prepared by L. R. Cox]

Shell small, medium- to medium-sized,
ovate or subtrigonal, tall, gibbose, with
prominent umbones and strongly proso
gyrous, incoiled and outturned beaks; valves
equally inflated but slightly dissimilar in
some specimens, RV beak situated in more
anterior position than that of LV; mostly
thin-shelled, but with shell wall thickened
locally in some specimens; valve margins
not gaping; dorsal margins of valves in
exact juxtaposition, not overlapping as in
Ceratomyidae; ligament external, opistho
detic, its functional part inserted in each
valve in groove adjoining posterodorsal
margin, which groove is so deeply im
pressed that its track forms internal ridge
coiling around to margin from below beak
and giving rise in many specimens to corre
sponding groove on internal mold of each
valve; hinge teeth absent; adductor scars
and pallial line superficial, their impressions
not yet observed on any of numerous in
ternal molds studied; surface of shell orna
mented with weak concentric or oblique
ribs. M.fur.-U.fur.

Representatives of this family have been
included in the Ceratomyidae by most mod
ern authors, although before the erection
of the type genus its species were mostly re
ferred to Glossus [Isocardia] and not to
Ceratomya [Ceromya]. The hinge structure,
with the juxtaposed posterodorsal margins
joined by a simple external but deeply in
serted, opisthodetic ligament, is quite differ
ent from that characteristic of the Cerato
myidae, in which the margin of the right
valve overlaps that of the left and a sub
internal ligament lies between them (Fig.
E137,1; FI8,1!). The lack of hinge teeth
and the usually thin shell distinguish the
members of this family from the Glossidae
[Isocardiidae] and the Dicerocardiidae,
some genera of which are rather similar to
them in external morphology. While most
species of the Ceratomyopsidae are known
only as internal molds, specimens of Cerato-

Ceratomyopsis

FIG. E137. Ceratomyopsidae (p. N662, N664).

myopsis undulata (MORRIS & LYCETT), from
the English Bathonian, retain their shell, so
that it has been possible to investigate its
hinge structure and to confirm the conclu
sions of various previous workers that it is
edentulous. The systematic position of the
Ceratomyopsidae is uncertain, but (by
analogy with certain Lucinacea which lack
hinge teeth) it is suggested that they are
edentulous Glossacea with a purely super
ficial resemblance to the Ceratomyidae.

Ceratomyopsis COSSMANN, 1915, p. 7 [nom. subst.
pro Ceromyopsis DE LORIOL, 1897 (non MEEK,
1872)) [·Ceromyopsis helveticus (sic) DE LORIOL,
1897, p. 80; SD ROLLIER, 1913, p. 269). Shell
oval, with small posterior lobe separated from main
part of flank by sulcus; ornament of concentric or
oblique undulations of small amplitude; other
characters as defined for family. M.Jur.-U.Jur.
(Bajoc.-Kimmeridg.), Eu.-Asia-Afr.--FIG. E137,
1.•c. helvetica (DE LORIOL), U.Jur.(U.Oxford.),
Switz.; Ia,b, lat. and dorsal views of into molds
showing impressions of ligamental grooves, Xl
(de Loriol, 1897).

Tellurimya Cox, 1964, p. 41 [·Cardium tel/uris
LAMARCK, 1819, p. 19; OD). Shell small medium
sized, subtrigonal, higher than long, with promi
nent, almost median ridge dividing its surface
into 2 parts, each bearing series of flattened, ob
lique ribs separated by narrow furrows; 2 series
of ribs meeting along ridge at acute, downward
pointing angle; regularly spaced growth furrows
commonly divide ribs into rectangular or rhom
boid segments. M.Jur.( Bathon.-Cal/ov.), France-
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FIG. EBB. Vesicomyidae (p. N664).
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NE.Afr.-E.Afr.--FIG. E137,2. "'T. telluris (LA
MARCK), Callov., E.Afr.; 2a,b, lat. and ant. views,
Xl (Muller, 1900).

Family VESICOMYIDAE Dall, 1908
[nom. correct. KEEN, herein (pro Vesicomyacidae)]
[Matetials for this family prepared by MYRA KEEN]

Shell ovate to elongate; lunule incised in
most; hinge with up to three teeth, not
clearly differentiated into cardinals and lat
erals; with or without pallial sinus. Oligo.
Rec.
Vesicomya DALL, 1886 ["'Callocardia atlantica

SMITH, 1885; OD[. Ovate, inequilateral, smooth.
Mio.-Rec., Atl.-Eu.-E.lndies-W.lndies.
V. (Vesicomya). Periostracum polished; lunule

bounded by groove; hinge resembling Glossus
(Meiocardia) without laterals. Mio.-Rec., Ad.
Eu.-E.lndies. [Deep-water.]--FIG. E138,1. "'V.
(V.) atlantica (SMITH), Rec., Atl.; la,b, RV int.,
dorsal, X5 (852).

V. (Callogonia) DALL, 1889 ["'Callocardia (Cal
logonia) luana; M]. Lunule without border;
pallial sinus shallow but acute. Rec., Atl.-W.lndies.
[Deep-water.]--FIG. E138,9. "'V. (C.) leeana
(DALL), W.lndies; 9a, LV int., 9b,c, LV and RV
hinges, X2 (217).

V. (Veneriglossa) DALL, 1886 ["'Cytherea (V.)
vesica; M]. Beaks as in Glossus but hinge ven
eroid, young resembling V. (Vesicomya); pallial
sinus of moderate size. Rec., Carib.--FIG. E138,
12. "'V. (V.) vesica (DALL); RV ext., X 1.5
(Dall, 1890).

V. (Waisiuconcha) BEETS, 1942 ["'W. alberdinae;
OD]. Resembling Lioconcha (Veneridae) in out
line; LV with 3 cardinal teeth; pallial line en
tire. Mio.-Rec., W.N.Am.-E.lndies--FIG. E138,
2. "'V. (W.) alberdinae (BEETS), Mioplio., Cele
bes; 2a,b, LV int., LV ext., X1.5; 2c, LV hinge,
X2.5 (Beets, 1942).

Archivesica DALL, 1908 ["'Callocardia gigas DALL,
1890; OD]. Modioliform, inflated, lunule not set
off; hinge plate short; pallial line with small sinus
descending almost vertically from posterior adduc:
tor scar. Neog.-Rec., W.C.Am.-Japan.
A. (Archivesica). Hinge teeth tending to radiate.

Rec., W.C.Am. [Deep-water.]--FIG. E138,6.
"'A. (A.) gigas (DALL), Gulf Calif.; LV int.,
X 0.3 (Dall, 1908).

A. (Akebiconcha) KURODA, 1943 ["'Akebiconcha
kawamurai; M]. Smaller than A. (Archivesica),
less inflated; hinge with teeth more vertical.
Neog.-Rec., Japan.--FIG. E138,7. "'A. (A.)
kawamurai (KURODA); 7a-c, LV ext., RV int.,
LV int., XO.5 (Kuroda, 1943).

Calyptogena DALL, 1891 ["'C. pacifica; M]. Elon
gate, smooth, of earthy texture, with periostracum;
escutcheon present, no lunule; ligament external,

deep-seated; pallial line entire. Mio.-Rec., N.Am.
Japan.
C. (Calyptogena). Hinge with 1 anterior and 1

posterior lateral tooth in either valve, RV cardinal
triangular, LV cardinal hook-shaped. Mio.-Rec.,
~.N.Am.-Japan.--FIG. E138,11. "'C. (C.) pa
cIfica, DALL, Rec., USA (Alaska) ; lla,b, RV ext.,
int., XO.7 (Dall, 1895).

C. (Ectenagena) WOODRING, 1938 ["'C. elongata
DALL, 1916; M]. Shell thinner and longer than
C. (Calyptogena), anterior tooth wanting in RV.
Rec., W.N.Am.--FIG. E138,8. "'C. (E.) elon
gata DALL, USA(Calif.); 8a,b, LV ext., RV
hinge, Xl (Dall, 1921; Woodring, 1938).

C. (Phreagena) WOODRING, 1938 ["'Po lasia; 00].
Hinge teeth more vertical than in C. (Calypto
gena). Plio., W.N.Am.--FIG. E138,1O. "'C.
(P.) lasia (WOODRING), USA(Calif.); 10a,b, RV
ext., LV hinge, Xl (Woodring, 1938).

Hubertschenckia TAKEDA, 1953 ["'Tapes ezoensis
YOKOYAMA, 1890; OD]. Thick, elongate; proso
gyrate beaks well forward; escutcheon present;
hinge of LV with two cardinals and posterior
lateral; RV with 2 teeth parallel to margin, one
cardinal bifid, posterior lateral slender, fitting
grooved dorsal margin of LV; pallial line slightly
sinuate. V.Oligo., Japan.--FIG. E138,4. "'H.
ezoensis (YoKOYAMA), Hokkaido; 4a,b, LV ext.,
part into mold, XO.5; 4c, part RV into mold and
LV int., XO.7 (Yokoyama, 1890; specimen, Univ.
Hokkaido).

Pleurophopsis PALMER, 1919 ["'Po unioides; M]
[=Pleurophoropsis COSSMANN, 1920 (nom.van.)].
Elongate, sculpture of concentric growth lines, LV
hinge with 2 cardinals, posterior large, anterior
slender; RV hinge with 2 subequal cardinals; an
terior adductor scar embedded, bordered by flange
above; pallial line entire. Oligo., W.lndies-C.Am.
NW.S.Am.--FIG. E138,5. "'P. unioides, Trini
dad; RV ext., XO.5 (Palmer, 1919).

Pliocardia WOODRING, 1925 ["'Anomalocardia bow
deniana DALL, 1903; OD]. Resembling Vesicomya,
with lunule circumscribed, but posterior end of
shell rostrate; hinge with double anterior laterals,
no posterior laterals, 1 cardinal in either valve,
broad and ill-defined; pallial line with small
sinus. Mio., Carib.--FIG. E138,3. "'P. bowdeni
ana (DALL), Jamaica; 3a-c, RV ext., int., LV int.,
X4 (1005).

Superfamily CORBICULACEA
Gray, 1847

[nom. Iransl. TRYON, 1882 (ex Corbiculidae GRAY, 1847)]
[=Cyrenacea GRAY, 1840] [Materials for this superfamily

prepared by MYRA KEEN and RAYMOND CASEY]

Rounded-trigonal to ovate, porcelaneous;
sculpture concentric, striate; ligament ex
ternal; hinge with up to three cardinal teeth
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III either valve, pivotal cardinal in RV;
pallial line entire or with small sinus. ?L.
fur., M·fur.-Rec.

Family CORBICULIDAE Gray, 1847
[nom. coruct. DALL, 1889 (pro Corbiculadae GRAY, 1847,
ICZN pend.)] [=Cyrenidae GRAY, 1840] [Materials for this

family prepared by MYRA KEEN and RAYMOND CASEY]

Small to moderately large shells; shell
material dense, with well-developed perio
stracum; hinge commonly with strong pos
terior and anterior lateral teeth, somewhat
serrate. [Recent forms in brackish to fresh
water; fossil forms also in marine environ
ments.] ?L.fur., M.fur.-Rec.

Corbicula

Batissa

./
,1/

/.............- .

Cyanocyclas

90

9b

10 Ib

~
Loxoptychodon 30

2b 20
Paracorbicula

3b

4c /

5c 3c

6 Ditypodon

4b Tetoria

5b

7
Tellinocyclas Leptesthes

50
Donacopsis

FIG. E139. Carbiculidae (p. N666).
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Corbicula MERGELE VON MUHLFELD, 1811 [·Tellina
/luminalis MULLER, 1774 (designated ICZN,
1955)] [=Cyrena LAMARCK, 1818 (type, C. cor;
SD CHILDREN, 1823); Eucorbicula CROSSE &

FISCHER, 1894 (genus without cited species); Ser
rilaminula LINDHOLM, 1933 (type, Corbicula min
ima VON MARTENS, 1874; OD)]. Rounded-trigonal;
concentric sculpture present; lateral teeth mostly
serrate. L.Cret.-Rec., cosmop.
C. (Corbicula). Lateral teeth long, pallial line en

tire. U.Cret.-Rec., Asia-Afr.-Eu.-N.Am.-W.Pac.
--FIG. E139,8. ·C. (C.) fluminalis (MULLER),
Rec., Asia Minor; 8a-c, LV ext., RV int., LV int.,
Xl (Kennard & Woodward).

C. (Corbiculella) VON IHERING, 1907 [·Corbicula
(C.) tenuis; M]. Ovate, hinge weak, laterals
short, not serrate. ?U.Mio., Plio.-Pleist., S.Am.

C. (Corbiculina) DALL, 1903 [·Corbicula angasi
PRIME, 1864; OD]. Small; viviparous; living in
fresh water. Rec., Orient.

C. (Cyanocyclas) DE BLAINVILLE, 1818 [·Tellina
limosa MATON, 1811; SD DALL, 1903] [=Neo
corbicula FISCHER, 1887 (type, Cyrena variegata
D'ORBIGNY, 1835; OD)]. With small pallial
sinus; animal viviparous. ?Eoc., Plio.-Rec., S.Am.
--FIG. E139,9. ·C. (C.) limosa (MATON), Rec.,
Brazil; 9a,b, LV int., RV int., X2 (Parodiz &
Hennings, 1965).

C. (Cyrenodonax) DALL, 1903 [·C. formosana;
OD]. Small, thin, trigonal, beak at posterior 3rd;
smooth, inflated. Pleist.-Rec., E.Asia.

C. (Donacopsis) SANDBERGER, 1872 [·Cyrena acut
angularis DESHAYES, 1858; SD DALL, 1903].
Donaciform, posterior end shorter; pallial sinus
short, wide. Paleoc.-Eoc., Eu.--FIG. E139,5.
·C. (D.) acutangularis (DESHAYES), Eoc., France;
5a-c, LV ext., RV int., LV int., Xl (Cossmann &
Pissarro) .

C. (Leptesthes) MEEK, 1871 [·Cyrena fracta
MEEK, 1870; OD]. Subtrigonal to long-ovate;
lunule defined by incised line; pallial sinus short,
wide, triangular. U.Cret., C.USA.--FIG. E139,
7. ·C. (L.) fracta (MEEK), USA(Wyo.); RVext.,
X 0.5 (Meek).

C. (Loxoptychodon) SANDBERGER, 1872 [·Cyrena
intermedia MELLEVILLE, 1843; SD DALL, 1903].
Subtrigonal, anterior end shorter; cardinals 2 in
LV; anterior laterals shorter than posterior; pallial
line broadly sinuous. Paleoc.-L.Eoc., Eu.--FlG.
E139,I. ·C. (L.) intermedia (MELLEVILLE),
L.Eoc., Eng.; Ia,b, LV int., ext., Xl (Morris).

C. (Paracorbicula) KOBAYASHI & SUZUKI, 1939
[·Corbicula sanchuensis YABE & NAGAO, 1926;
OD]. Obliquely ovate to subcircular; posterolateral
teeth long and crenulate; pallial line distinctly
sinuate. L.Cret. ("Wealden"), Japan.--FIG. E
139,2. ·C. (P.) sanchuensis YABE & NAGAO; 2a,b,
RV ext., int. mold, XO.5 (Yabe & Nagao).

C. (Tellinocyclas) DALL, 1903 [·Cyrena tellinella
DESHAYES, 1825; OD]. Like C. (Donacopsis)

but with short, distant lateral teeth. Paleoc.-Eoc.,
Eu.--FIG. E139,4. ·C. (T.) tellinella (DE
SHAYES), Sparnac., France; 4a-c, LV ext., RV int.,
LV int., Xl (Cossmann & Pissarro).

Acyrena LEBEDEv, 1958 [·A. jenissijensis; OD?].
M.Jur., USSR(W.Sib.).

Batissa GRAY, 1853 [·Cyrena tenebrosa HINDS, 1842;
SD STOLlCZKA, 1871]]. Large, heavy, ovate;
lateral teeth serrate to crenulate. M.Jur.-Rec.,
Orient.
B. (Batissa). Pallial line entire or nearly so.

U.Jur.-Rec., Asia-E.Indies.--FIG. E139,lO.•B.
(B.) tenebrosa (HINDs), Rec., Philip. Is.; LV
ext., XO.5 (Hinds).

B. (Cyrenobatissa) SUZUKI & OYAMA, 1943 [·Cor
bicula subsulcata CLESSIN, 1878; OD]. Laterals
shorter than in B. (Batissa), nymph and liga
ment not so large. Eoc.-Rec., Orient.

B. (Tetoria) KOBAYASHI & SUZUKI, 1937 [·B. (T.)
yokoyamai; OD]. Of medium size, subelliptical
to subcircular; pallial line with deep, narrow as
cending sinus. M.Jur., Japan-China.--FlG.
E139,6. • B. (T.) yokoyamai, Japan; RV ext.,
X 0.5 (Kobayashi & Suzuki).

Costocyrena HAYAMI, 1965, ex MATSUMOTO & KAN
MERA, 1952, MS [·C. matsumotoi; OD]. Shell
radially ribbed; hinge resembling that in Eomiodon.
L.Cret., Japan.

Dentonia STEPHENSON, 1953 [·Cytherea leveretti
CRAGIN, 1893; OD]. Broadly subovate to sub
trigonal; lunule long, bounded by feeble line; urn
bonal ridge weak; escutcheon wanting; lateral teeth
smooth, anterior teeth short; pallial line with pos
terior truncation. U.Cret.( Cenoman.)-Eoc., N.Am.
France.--FIG. E139,1I. ·D. (C.) leveretti (CRA
GIN), U.Cret., USA(Tex.); lIa, RV ext., Xl
(Stephenson); lIb,c, RV int., LV int., Xl (Casey,
after Stephenson).

Ditypodon SANDBERGER, 1875 [·Cyrena suesii; M].
Oval, anterior end shorter; 1 stout cardinal in
either valve; lateral teeth smooth, anterior short
and stout, posterior longer; pallial line obtusely
sinuous. U.Mio.-L.Plio., Eu.--FlG. E139,3. ·D.
suesii (SANDBERGER), Plio., Italy; 3a-c, LV hinge,
LV int., LV ext., X2 (Sandberger).

Eocallista DOUVILLE, 1921 [.Venus brongniarti
ROMER, 1836 (non PAYRAUDEAU, 1826) (=V.
caudata GOLDFUSS, 1840); SD FRIZZELL, 1936].
Trigonal-ovate; no lunule or escutcheon; lateral
teeth smooth, Pll merged into margin, PIll absent;
2a and 1 attached to laterals; pallial line with
posterior truncation. M.Jur.-U.Jur., Eu.
E. (Eocallista). Cardinal teeth, except 3b, entire;

anterior laterals short, AIll wanting. Jur.(Bathon
Portland.), Eu.--FIG. EI40,lO. ·E. (E.) cau
data (GoLDFUSS), U.Jur., France; lOa,b, LV ext.,
both valves dorsal, XO.5 (Romer); IOc,d, RV
and LV hinges, X 1 (Casey, from specimens).

E. (Hernicorbicula) CASEY, 1955 [·Cyclas parva
J. DE C. SOWERBY, 1836; aD]. Cardinal teeth 1,
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3b, 2b, and 4b more or less bifid; 2a entire or
grooved; anterior laterals moderately long, AlII
incipient. U./ur.-(Purbeck.), Eu.--FIG. El40,
11. "'E. (H.) parva (SOWERBY), U.Jur., Eng.;
11a,b, RV and LV hinges, X2 (Casey, from
specimens) .

Filosina CASEY, 1955 ["'F. gregaria; OD]. Trigonal
ovate or subrectangular; no lunule or escutcheon;
lateral teeth finely striate, PlI merged into margin,
PIll wanting; pallial line truncate posteriorly but
not sinuate. L.Cret.(Wealden-Apt.), Eu.-Syria.-
FIG. EI40,14. "'F. gregaria, L.Cret.(Wealden),
Eng.; 14a-c, slab, Xl, RV and LV hinges, en!.
(Casey) .

Fulpia STEPHENSON, 1946 ["'F. pinguis; OD].
Trigonal-ovate; umbo subangular; posterior ridge
weak; lunule bounded by impressed line; lateral
teeth finely striate; pallial sinus narrow, deep,
ascending. U.Cret. ( Cenoman.), N.Am.--FIG.
El40,1. "'F. pinguis, USA (Tex.); 1a, LV ext., Xl
(Stephenson); 1b,c, LV int., RV int,. Xl (after
Stephenson).

Isodomella KOBAYASHI & SUZUKI, 1939 ["'Cyrena
shiroensis YABE & NAGAO, 1926 (="'C. naumanni
NEUMAYR, 1890); OD]. Subtrapezoidal, rounded
in front, truncate behind; posterior-lateral teeth
longer than anterolaterals; 2b and 1 long, wedge
shaped; 3b very thin; pallial line simple. L.Cret.
("Wealden"), Japan.--FIG. EI40,2. "'I. nau
manni (NEUMAYR); RV ext., X 1 (Kobayashi &

Suzuki).
Nemetia CASEY, 1955 ["'Platopis triangularis WHIT

FIELD, 1891; OD]. Subtrigonal, with strong pos
terior angulation; no lunule or escutcheon; cardinal
teeth entire, 1 and 2a attached to laterals; PIll
wanting. L.Cret.(Apt.), Syria.--FIG. EI40,5.
"'N. triangularis (WHITFIELD), Syria; 5a,b, LV and
RV hinges, X2 (after Vokes).

?Pharodina STEPHENSON, 1953 ["'P. ferrana; OD].
Obliquely trigonal; posterior slope subangular;
umbo prominent, rounded; beaks strongly proso
gyrate; hinge as in Nemetia but with anterior
laterals shorter and distinctly separated from 2a
and 1. U.Cret.(Cenoman.), N.Am.--FIG. E140,
13. "'P. ferrana, USA(Tex.); 13a-c, LV ext., LV
int., RV int., Xl (890).

Polymesoda RAFINESQUE, 1828 ["'Cyclas caroliniana
Bose. 1801; OD] [=Egetaria MORCH, 1860 (type,
P. (E.) pullastra; M); Cyprinella GABB, 1864 (non
GIRARD, 1856); Diodus GABB, 1868 (pro Cypri
nella) (type, Cyprinella tenuis GABB, 1864; M);
Leptosiphon FISCHER, 1872 (obj.); Americana
CLESSIN, 1879 (obj.)]. Medium-sized to large;
beaks prominent, inturned; inequilateral; cardinal
teeth 3, LV with 1 anterior :lond 1 long posterior
lateral against 2 in RV. Eoc.-Rec., C.Am.-Japan
S.Am.-Carib.
P. (Polymesoda). Pallial line with deep, narrow

sinus. Rec., E.N.Am.-E.C.-Am.-W.C.Am.--FIG.

EI40,4. "'P. (P.) caroliniana (Bosc), USA(Fla.);
4a,b, RV ext., LV int., Xl (Bose, 1801).

P. (Egeta) H.ADAMS & A.ADAMS, 1858 ["'Cyrena
anomala DESHAYES, 1858; SD BAKER, 1930] [pro
Anomala DESHAYES, 1855 (non VON BLOCK,
1799)]. Ovate-elongate, periostracum velvety;
pallial sinus small. Rec., C.Am.-S.Am.

P. (Geloina) GRAY, 1842 [genus without nominal
species] ["'Cyrena zeylanica LAMARCK, 1818
(="'Venus coaxans GMELlN, 1791); SD GRAY,
1847)] [=Isodoma DESHAYES, 1858 (type, I.
cyprinoides; M); Indica CLESSIN, 1879 (obj.)].
Large, lateral teeth smooth and short; pallial line
entire. Eoc.-Rec., Orient.--FIG. EI40,7. "'P.
(G.) coaxans (GMELlN), Rec., E.Indies; 7a,b, LV
ext., RV int., X 0.25 (124).

P. (Neocyrena) CROSSE & FISCHER, 1894 ["'Cyrena
nicaraguana PRIME, 1869; SD BAKER, 1930].
Surface concentrically corrugated, periostracum
smooth, shining. Rec., E.C.Am.-W.C.Am.

P. (Pseudocyrena) BOURGUIGNAT, 1854 ["'Cyclas
maritima D'ORBIGNY in SAGRA, 1842; OD] [=Cy
renocapsa FISCHER, 1872 (type, Cyrena floridana
CONRAD, 1816; M)]. Thin-shelled, pallial sinus
minute; living in brackish to salt water. Rec.,
Carib.

?Pseudasaphis MATSUMOTO, 1938 ["'P. japonicus;
OD]. Small, elongate, subtrigonal; lunular region
excavated; surface with radial costae; laterals long,
smooth. Cret., Japan.--FIG. EI40,9. "'P. japoni
cus; LV ext., Xl (Matsumoto).

Sogamosa PILSBRY & OLSSON, 1935 ["'S. cyrenoides;
OD]. Like Polymesoda but hinge with no lateral
teeth on flat plate. U.Eoc., S.Am.--FIG. EI40,3.
"'S. cyrenoides, Colomb.; 3a,b, RV ext., LV hinge,
Xl (Pilsbry & Olsson).

?Soleilletia BOURGUIGNAT, 1885 ["'S. abbadiana; SD
PILSBRY & BEQUAERT, 1927]. Shell thin, fragile;
lateral teeth wanting. Rec., Afr.

Ve10ritina MEEK, 1872 ["'Cyrena durkeei MEEK,
1870; OD] [=Mesocorbicula SUZUKI & OYAMA,
1943 (type, Corbicula tetoriensis KOBAYASHI &

SUZUKI, 1939; OD)]. Gibbous trigonal; lunular
and ligamentary areas deeply depressed; pallial line
posteriorly truncate. Scarcely sinuate; hinge like
that of Filosina. M./ur.-U.Cret., Japan-N.Am.-
FIG. 140,6. "'V. durkeei (MEEK), U.Cret., USA
(Mont.); 6a,b, LV ext., both valves dorsal, XO.5
(White).

Villorita GRIFFITH & PIDGEON, 1834 ["'Cyrena
cyprinoides GRAY, 1825; OD] [=Velorita GRAY,
AUCTT.]. Thick, solid, triangular; lateral teeth
large, especially anterior, triangular, finely striate.
Rec., Orient.--FIG. EI40,8. "'V. cyprinoides
(GRAY); 8a,b, RV ext., LV int., Xl (Chenu).

?Yokoyamaina HAYAMI, 1958 ["'Cyrena elliptica
YOKOYAMA, 1904 (non DUNKER, 1843, ==Y.
hayamii KEEN & CASEY, herein, new name); OD].
Valves inequilateral, elliptical, inflated; surface
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3c

FIG. E141. Pisidiidae (p. N669-N670).

Musculium Sb

3b

~Sphoerium
2b

Fontinalina STERKI, 1916 (type, Cyclas fontinalis
DRAPARNAUD, 1801 (=Cardium casertanum POLl,
1795); M); Eupisidium ODHNER, 1921 (obj.; SD
BOETTGER, 1961); Cletella STRAND, 1928 (pro
Clessinia PIAGET) (type, Pisidium profundum CLES
SIN, 1877; OD); Australpera IREDALE, 1943 (type,
P. etheridgii SMITH, 1882; OD); Glacipisum lRE
DALE, 1943 (type, G. kosciusko; OD nom. nud.);
Speleopisidium ZHADIN, 1952 (type, P. subterran
eum ZHADIN, 1932; SD BOETTGER, 1961)]. Small,

globose or subtriangular, inequilateral, beaks nearer

posterior end; lateral teeth double in RV, single

in LV; cardinals 2 in LV, 1 in RV; animal with
single siphon. U.Cret.-Rec., cosmop.

P. (Pisidium). Animal with 2 pairs of gills. U.
Cret.-Rec., N.Am.-Eurasia.--FIG. EI41,1. "P.
(P.) amnicum (MULLER), Rec., Eu.; 1a-c, RV

ext., int., LV int., X3 (294).

P. (Afropisidiurn) KUIPER, 1962 ["P. lepus KUI-

Family PISIDIIDAE Gray, 1857

nearly smooth, few radial threads ventrally; hinge
formula, Al 3a 3b PI/All 2 4b Pll, with 2 and 3b
conical, 3a and 4b close to nymph, anterior lat
erals tubercular, posterior short and weak; ad
ductor scars small, subequal, impressed, pallial line
distinctly sinuate. Jur.(Hettang.), E.Asia.--FIG.
EI40,12. "Y. hayamii KEEN & CASEY, Japan; 12a-c,
RV and LV into molds, RV ext., XO.7 (Hayami,
1958) .

[nom. correct. I ICZN, 1955, ~x Pisidiadae; =Cyc1adidae
FOUES & HANLEY, 1853; Sphaeriidae jEfU,EYS, 1862] [Mate·
rials for this family prepared by MYRA KEEN. with advice on
technical details of classification from Mr. PETER DANCE,

British Museum (Natural History)]

Small to minute shells, oval or quadrate
to subtriangular; shell texture thin to
opaque, some forms appearing porous. Liga
ment partially to completely immersed
(rarely external); hinge curved, narrow,
with anterior and posterior lateral teeth in
both valves; cardinal teeth small, not more
than two, those of RV straight or united
into inverted V, of LV wholly separate.
[Fresh-water.] ?U.Jur., Cret.-Rec.

Pisidium PFEIFFER, 1821 ["Tellina amnica MULLER,
1774; SD GRAY, 1847 (+ICZN, Op. 335, 1955)]
[=Euglesa GRAY, 1840, AUCTT. (nom. invalid., in
synon.); Galileja DA COSTA, 1840, AUCTT. (type,
G. tenebrosa, spec. dub.; M); Pera SOWERBY, 1842,
ex ALDER, 1831 [in synon.] (obj.; M); Pisum
"MEGERLE" GRAY, 1847, et AUCTT. (non MEGERLE
VON MUHLFELD, 1811, nom. dub.); Cordula GRAY,
1852 (ex LEACH MS) (obj.); Cycladina CLESSIN,
1871 (non CANTRAINE, 1835); Fossarina CLESSIN
in WESTERLUND, 1873 (non ADAMS & ANGAS,
1864); Fluminina WESTERLUND, 1873 (obj.);
Flumininea, Fluminea (nom. null.); Rivulina
CLESSIN in WESTERLUND, 1873 (type, Pisidium
supinum SCHMIDT, 1851; SD CLESSIN, 1879);
Amnicana FAGOT, 1892 (obj.; SD BOETTGER,
1961); ?Pusillana FAGOT, 1892 (type, Tellina
pusilla GMELlN, 1791, SD BOETTGER, 1961, spec.
dub.); Roseana FAGOT, 1892 (type, Pisidium
roseum SCHOLTZ, 1843; SD BOETTGER, 1961);
Casertiana FAGOT, 1892 (type, Cardium casertanum
POLl, 1795; SD BOETTGER, 1961); Henslowiana
FAGOT, 1892 (type, Tellina henslowana SHEPPARD,
1825; SD BOETTGER, 1961); Cyclocalyx DALL,

1903 (type, P. scholtzii CLESSIN, 1873; OD);
Cymatocyclas DALL, 1903 (type, P. compressum
PRIME, 1851; OD); Tropidocyclas DALL, 1903

(type, Tellina henslowana SHEPPARD, 1825; OD);
Clessinia PIAGET, 1913 (non DORING, 1877);

Pseudeupera GERMAIN, 1913 (type, Pisidium lan
deroini GERMAIN, 1909; OD); Lacustrina STERKI,

1916 (type, Pisidium idahoense ROPER, 1890; M);
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PER, 1957 (="P. pirothi JICKELI, 1881); OD].
With one pair of gills; ligament external, its foss
ette turned outward. Rec., Afr.-Asia-N.Z.

P. (Neopisidium) ODHNER, 1921 ["P. torquatum
STELFOX, 1918 (="P. moitessierianum PALA
DILHE, 1866); SD HABE, 1951)]. Gills reduced
to one pair, ligament internal, enclosed in fossette.
Rec., E.Afr.-N.Asia-N.Eu.-?N.Am.

P. (Odhneripisidium) KUIPER, 1962 ["P. stewarti
PRESTON, 1909; OD]. Shell and animal as in
P. (Neopisidium) but ligament deeply immersed.
Rec., Asia-W.Eu.

Byssanodonta D'ORBIGNY, 1846 ["B. paranensis;
M]. Rhomboidal, very inequilateral, cardinal teeth
evanescent, anterior lateral tooth present, low.
Rec., S.Am.--FIG. EI41,4. "B. paranensis,
Argentina; 4a-c, RV ext., LV int., RV hinge, X3
(4a, U.S. Nat!. Museum specimen; 4b, Klappen
bach, 1960; 4c, unpublished drawing).

Eupera BOURGUIGNAT, 1854 ["Pisidium (E.)
moquinianum (=?Cyclas modioli/ormis ANTON,
1837); M] [=Limosina CLESSIN, 1872 (non
MACQUART, 1835); Clessinella WAAGEN, 1905
(type, Sphaerium sturanyi; M)]. Resembling Bys
sanodonta but with cardinal teeth evident in at
least LV. Eoc.-Rec., Eurasia-N.Am.-S.Am.-Afr.-
FIG. EI41,3a,b. "E. moquiniana (BOURGUIGNAT),
Rec., Brazil, 3a,b, RV hinge, LV ext., X4
(Bourguignat, 1854).--FIG. EI41,3c. E. platen
sis DOELLO-JURADO, Rec., Argentina; LV int., X4
(Klappenbach, 1960).

Sphaerium SCOPOLl, 1777 ["Tellina cornea LINNE,
1758 (fixed, ICZN Opinion 94)] [=Cyclas
BRUGUIERE, 1798 (genus without named species;
type, C. rivicola LAMARCK, 1818; SD CHILDREN,
1823); Cornea MEGERLE VON MUHLFELD, 1811
(obi.); Corneocyclas DE BLAINVILLE, 1818 (type,
Cyclas cornea "DRAPARNAUD" (=C. rivicola LA
MARCK, 1818); SD PILSBRY & BEQUAERT, 1927);
Amesoda RAFINESQUE, 1820 (type, Cyclas similis
SAY, 1819; SD HANNIBAL, 1912); Cycladites
KRUEGER, 1823 (obi.); ?Euglesa GRAY, 1852 ex
LEACH MS (type, E. henslowiana; spec. dub.);
Cyrenastrum BOURGUIGNAT, 1854 (type, Cyclas
solida NORMAND, 1844; M); Cycladella CARPEN
TER, 1865 (type, C. papyracea; M); Corneola
WESTERLUND, 1873 (non HELD, 1837); Serrati
sphoerium GERMAIN, 1909 (type, Sphaerium cour
teti; M); Trigonosphaerium KOBELT, 1913 (type,
S. alticola; M); Sphaerinova lREDALE, 1943 (type,
Sphaerium macgillivrayi SMITH, 1882; OD) ].
Oval, quadrate, bluntly triangular in some, shell
moderately solid, concentrically striate; beaks near
ly median; animal with 2 siphons. ?U.Jur.; Cret.
Rec., Eu.-N.Am.-Holarctic-Afr. [=Sphaeriastrum
BOURGUIGNAT, 1854 (type, Cyclas rivicola LA
MARCK, 1818; SD KOBELT, 1881).]
S. (Sphaerium). Beaks rounded, not set off by

projecting caps. ?U.Jur., Cret.-Rec., Holarctic
Afr.--FIG. EI41,2a-c. "S. (S.) corneum

(LINNE), Rec., Eng.; 2a, LV ext., X2 (Jeffreys);
2b,c, LV and RVhinges, X2 (294).

S. (Musculium) LINK, 1807 ["Tellina lacustris
MULLER, 1774; M] [=Phymesoda RAFINESQUE
182{) (obi.); Calyculina CLESSIN, 1872 (obi.);
Carneola WESTERLUND, 1873 (obi.); Primella
COOPER, 1890 (obi.) (type, Cyclas calyculata
DRAPARNAUD, 1805 =Tellina lacustris MULLER,
1774; SD KEEN, herein)]. Hinge plate weak,
embryonal shell prominent, commonly set off
by a groove. Mio.-Rec., Eu.-N.Am.--FIG. E141,
5. "S. (M.) lacustre (MULLER), Rec., Eng.; 5a,b,
LV and RV hinges, X2 (294).

S. (Pseudocorbicula) DAUTZENBERG, 1908 ["P.
alluaudi; M]. Like Corbicula in form but with
hinge of Sphaerium. Rec., Afr.

S. (Sulcastrum) STERKI, 1930 ["Sphaerium sul
catum LAMARCK, 1818; OD]. Densely micro
scopically rugulose. Rec., N.Am.-Eu.

Supedamily VENERACEA
Rafinesque, 1815

[nom. correct. MENKE, 1830 (pro Veneridia RAFINESQUE,
1815)] [Materials for this superfamily prepared by MYllA

KEEN]

Ovate shells, ornamentation predominant
ly concentric but also radial in some, with
spines or lamellae, especially near posterior
slope; beaks anterior, prosogyrate. Ligament
external, opisthodetic. Cardinal hinge teeth
generally three in either valve; pallial sinus
usually present. L.Cret.-Rec.

Family VENERIDAE Rafinesque, 1815
[nom. transl. et correct. LEACH, 1819 (ex Veneridia

RA>INESQUE, 1815) I

Lunule and escutcheon usually well de
veloped. Cardinal teeth three in either valve,
with 1 and 2b commonly thicker than 3a
and 2a; posterior lateral teeth feeble or
wanting, anterior laterals present in some
groups, absent in others; pallial sinus vary
ing in size and shape. L.Cret.-Rec.

This family probably is polyphyletic in
origin. Subfamily divisions here used do
not necessarily reflect genetic relationships
but are adopted for convenience in arrange
ment.

Subfamily VENERINAE Rafinesque, 1815
[nom. transl. et correct. SWAINSON, 1840 (ex Veneridia

RAFINESQUE, 1815)]

Sculpture usually both radial and con
centric. Anterior lateral tooth (All) present
in left valve. M.Eoc.-Rec.
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Globivenus

Melosia

Dosino

~3e

pallial sinus short. Oligo-Rec., Eu.-Afr.-E.Indies
N.Am.
V. (Venus). Sculpture of concentric ribs inter
sected over part of surface by divaricate radial
ribs; All minute (711). Oligo. (Aquitan.)-Rec.,

Gouldio

Circomphalus

Sb

Venus

Gafrarium

~
Ie

~
Ib

Venus LINNE, 1758 [·V. verrucosa; SD GRAY, 1847
(ICZN, 1950)] [=Venusarius DUMERIL, 1805
(obj.); Clausina BROWN, 1827 (obj.); Ventricola
ROMER, 1867 (obj.)]. Escutcheon smooth, large,
beveled in LV; hinge with All small to pustular;

Periglypto Ventricolaria Circe

FIG. E142. Veneridae (Venerinae) (1-4,7-9) (Circinae) (5-6,10) (p. N671-N673).
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S.Eu.-N.Afr.--FIG. E142,1. "V. (V.) verrucosa
LINNE, Rec., Medit.; la-c, LV ext., RV and LV
hinges, XO.5 (124b).

V. (Antigona) SCHUMACHER, 1817 ["A. lamellaris;
00] [=Omphaloclathrum MaRcH, 1853 (obj.)].
With radiating sculpture underlying raised con
centric lamellae; All small but evident; lunule
sunken (329a). Rec., E.Indies.

V. (Ventricoloidea) SACCO, 1900 ["Cytherea multi
lamella LAMARCK, 1818; 00]. Radial sculpture
wanting; All elongate (329a). Oligo.-Rec., Eu.
E.Indies-E.N.Am.

?Ameghinomya VON IHERING, 1907 ["Chione argen
tina VON IHERING, 1897; 00]. Sculpture con
centric to cancellate; escutcheon wanting; pallial
sinus small. Tert., ?Rec., S.S.Am.

Circomphalus MaRCH, 1853 ["Venus plicata GME
LIN, 1791 (non BARBUT, 1788) (="V. foliaceo
lamellosa DILLWYN, 1817) ; SD SACCO, 1900]
[=Mioclausinella KAUTSKY, 1936 (invalidly pro
posed)]. Trigonal, compressed, cordate, lunule
impressed, escutcheon well defined, larger in LV;
sculpture of raised lamellae (329a). Mio.-Rec.,
Eu.-W.Afr.--FIG. EI42,2. "C. foliaceolamellosa
(DILLWYN), Rec., Medit.; RV ext., XO.5 (124).

Dosina GRAY, 1835 ["D. zelandica; SO FRIZZELL,
1936] [=Dorsina GRAY, 1840 (nom. null.);
Dosinula FINLAY, 1926 (obj.)]. Concentric sculp
ture predominating; All small to moderate; lunule
small, sculptured; pallial sinus short, triangular.
M.Eoc.-Rec., S.Pac.
D. (Dosina). Medium in size; hinge plate broad;

marginal crenulations strong. U.Oligo.-Rec., N.Z.
--FIG. EI42,3. "D. (D.) zelandica GRAY, N.Z.;
3a-c, LV ext., int., RV hinge, X 0.5 (592).

D. (Hina) MARWICK, 1927 ["Marama (H.)
pinguis; aD]. Cardinals 2a-2b not joined (592).
M.Eoc.-L.Mio., N.Z.

D. (Kuia) MARWICK, 1927 ["Chione vellicata
HUTTON, 1873; 00]. Like D. (Dosina) but All
markedly larger (592). L.Oligo.-Mio., N.Z.

D. (Marama) MARWICK, 1927 ["M. murdochi;
00]. Hinge plate narrow, 2a-2b joined; mar
ginal crenulations fine (592). U.Eoc.-L.Plio.,
N.Z.

D. (Plurigens) FINLAY, 1930 ["P. phenax; aD].
Early sculpture thin lamellae later becoming heavy
sulcations at ends of shell (392a). U.Mio.-Rec.,
N.Z.

Globivenus COEN, 1934 ["Venus eOossa PHILIPPI,
1836; M]. Like Ventricolaria but with lunule
also channeled, escutcheon not beveled in LV
(329a). Rec., Medit.--FIG. EI42,4. "G. eOossa
(PHILIPPI), Italy; 4a-c, LV ext., int., RV int.,
X 1 (Specimen, Station Oceanographique, Mon
aco).

Me10sia DALL, 1915 ["Cytherea glyptoconcha DALL,
1903; M] [=Artena CONRAD, 1870 (non WALKER,
1858); Netara FRIZZELL, 1936 (pro Artena) (type,
Cytherea staminea CONRAD, 1839; aD)]. Trigonal,

escutcheonal area large, nearly smooth, equal in
both valves; sculpture of concentric lamellae. Mio.,
KN.Am.--FIG. EI42,7. "M. glyptoconcha
(DALL), USA(Fla.); LV ext., Xl (Dall, 1900).

Periglypta JUKES-BROWNE, 1914 [pro Cytherea
RaDING, 1798 (non FABRICIUS, 1794)] ["Venus
puerpera LINNE, 1758; 00] [=Proxichione IRE
DALE, 1929 (type, P. materna, 00); Tigammona
IREDALE, 1930 (type, T. persimilis; 00)]. Quad
rate, heavy, pallial sinus rounded; sculpture can
cellate (455a). Oligo.-Rec., Eu.-E.N.Am.-W.N.
Am.-Pac.--FIG. EI42,8. "P. puerpera (LINNE),
Rec., Pac.; LV ext., XO.5 (124b).

Ventricolaria KEEN, 1954 ["Venus rigida DILLWYN,
1817; 00] [=Ventricola AUCTT. (non ROMER,
1867)]. Globose, lunule depressed, escutcheon
smooth, beveled in LV; sculpture predominantly
concentric. Oligo.-Rec., E.N.Am.-W.N.Am.-Medit.
Pac.--FIG. E142,9. "V. rigida (DILLWYN), Rec.,
Carib.; 9a,b, LV ext., RV int., XO.5 (711).

Subfamily CIRCINAE Dall,1896

Equivalve, subequilateral; pallial line
nearly entire. Cardinals smooth or faintly
grooved; anterior laterals present. Surface
sculptured, usually with dichotomous radial
ribbing on some part of shell. Pa/eoc.-Rec.
Circe SCHUMACHER, 1817 ["C. violacea (="Venus
scripta LINNE, 1758); M]. Trigonal, umbones low;
lunule and escutcheon narrow. Oligo.-Rec., Eu.-E.
Indies-Pac.-Australia-Japan.
C. (Circe). Compressed, ligament deeply sunken,

radial sculpture weak, usually on umbonal area
only (329a). L.Oligo.-Rec., Eu.-E.Indies.--FlG.
EI42,1O. "C. (C.) scripta (LINNE), Rec., Pac.;
lOa,b, RV ext., LV int., Xl (Sowerby, 1851-53).

C. (Circentia) JOUSSEAUME, 1888 ["Venus arabica
DILLWYN, 1817 (ex CHEMNITZ, nonbinom.);
00]. Convex, sculpture feebly concentric, inner
margins smooth (329a). Rec., Pac.

C. (Fluctiger) IREDALE, 1924 ["F. royanus; 00].
Rec., Australia.

C. (Laevicirce) HABE, 1951 ["L. soyoae; OD]
(365). Rec., Japan.

C. (Microcirce) HABE, 1951 ["Meretrix gordonis
YOKOYAMA, 1927; aD]. Small, All long, with
groove posterior to it (365). Pleist.-Rec., Japan.

C. (Parmulophora) DALL, 1915 [pro Parmulina
DALL, 1902 (non PENARD, 1902)] ["Venus cor
rugata DILLWYN, 1817; 00]. Inner margins
finely crenulate (329a). Rec., Pac.

C. (Privigna) DALL, BARTSCH, & REHDER, 1938
["C. (P.) pilsbryi; aD] (659). Rec., Hawaii.

C. (Redicirce) IREDALE, 1936 ["R. mistura; OD]
(659). Rec., Australia.

Gafrarium RODING, 1798 ["Venus pectinata LINNE;
SD DALL, 1902] [=Crista RaMER, 1857 (obj.)].
Sculpture of nodose radial ribs dichotomous medial-
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Iy; pallial sinus small. L.Mio.-Rec., Pac.--FIG.
E142,6. *G. pectinatum (LINNE), Rec., E.Indies;
6a-c, LV ext., int., RV int., Xl (711).

Gouldia C. B. ADAMS, 1847 [*Thetis cerina ADAMS,
1845; SD VON MARTENS, 1882]. Small, lunule
long, escutcheon wanting; pallial sinus small.
Paleoc. - Rec., Eu.-N. Am.-Carib.-Japan-Pac.-Aus
tralia.
G. (Gou1dia). Sculpture fine, concentric or reticu
late. Paleoc.-Rec., Eu.-E.N.Am.--FIG. E142,5.
*G. (G.) cerina (ADAMS), Rec., Carib.; 5a,b, RV
ext., int., X2 (217).

G. (Crenocirce) HABE, 1960 [*Dorisca (C.) picta;
OD]. With crenulate inner ventral margin;
otherwise like Dorisca. Rec., Japan.

G. (Dorisca) DALL, BARTSCH, & REHDER, 1938
[*D. cookei; OD]. Radial sculpture stronger,
more divergent (659). Rec., Pac.

G. (Gouldiopa) IREDALE, 1924 [*G. australis
ANGAS, 1865; OD]. Smooth (329a). Rec., Aus
tralia.

Subfamily SUNETIINAE Stoliczka, 1870

Ligament in a deeply excavated escutch
eon; shell surface smooth or with concentric
ribbing; hinge with elongate All. Eoc.-Rec.
Sunetta LINK, 1807 [*Donax scripta LINNE, 1758;

SD DALL, 1902] [=Cuneus MEGERLE VON MUHL
FELD, 1811 (non DA COSTA, 1778); Meroe SCHU
MACHER, 1817 (type, Venus meroe LINNE, 1758;
OD); Sunemeroe IREDALE, 1930 (type, Sunetta
adelinae ANGAS, 1868, ?=S. scripta (LINNE);
OD)]. Elongate-oval, beaks commonly posterior to
mid-line; hinge with 4b short, 3b smooth and
entire; pallial sinus ample, rounded; inner margin
crenulate. V.Oligo.-Rec., W.Pac.-Eu.
S. (Sunetta). Elongate, sculpture concentric. V.

Oligo.-Rec., Eu.-W.Pac.-S.Pac.--FIG. E143,10.
*S. (S.) scripta (LINNE), Rec., Pac.; lOa,b, RV
ext., LV int., Xl (Sowerby,1851-53).

S. (Cyclosunetta) FISCHER-PIETTE, 1939 [pro
Sunettina JOUSSEAUME, 1891 (non PFEIFFER,
1869)] [*Sunettina sunettina JOUSSEAUME, Sept.
1891 (=*Sunetta contempta SMITH, June, 1891);
OD]. Short, escutcheon shallow (659). Rec., W.
Pac.

S. (Sunettina) PFEIFFER, 1869 [*Cytherea solan
derii GRAY, 1825; M] [=Solanderina DALL, 1902
(obj.)]. Inflated, smooth (659). Rec., Pac.

Meroena JUKES-BROWNE, 1908 [*Cytherea trigonula
DESHAYES, 1825; OD]. Nearly equilateral, ligament
only moderately deep; hinge with 3b deeply
grooved; inner margin smooth (455). Eoc., Eu.
--FIG. E143,9. *M. trigonula (DESHAYES),
France; 9a, RV ext., Xl; 9b,c, RV and LV hinges,
X 1.5 (Cossmann & Pissarro, 1904).

Subfamily MERETRICINAE Gray, 1847
[nom. correct. FISCHER, 1887 (pro Meretricina GRAY, 1847)]

Elongate-ovate; sculpture subdued or
wanting; hinge with cardinal teeth tending
to radiate, anterior lateral teeth in RV com
monly flanked with denticles above and be
low. U.Cret.-Rec.
Meretrix LAMARCK, 1799 [*Venus meretrix LINNE,

1758; T] [=Cytherea LAMARCK, 1805 (non FAB
RICIUS, 1794); Nympha MORCH, 1853 (non
FITZINGER, 1826)]. Large, trigonal, smooth,
lunule and escutcheon faint; teeth large; pallial
sinus broad. V.Mio.-Rec., E.Indies.--FIG. E143,1.
*M. meretrix (LINNE), Rec., E.Indies; la-c, RV
int., LV int., RV ext., XO.5 (711).

Aeora CONRAD, 1870 [*A. cretacea; M]. Smooth,
hinge with nymphs smooth or weakly rugose, All
distant from 2a; pallial sinus deep, rounded, some
what ascending. V.Cret., E.N.Am.--FIG. E143,
3. *A. cretacea, Cret., USA(N.J.); 3a-c, LV ext.,
RV int., LV int., Xl (711).

Bassinaria MARWICK, 1928 [*B. macclurgi; OD].
Resembling Bassina but RV with deep pit for re
ception of All. M.Plio., N.Z.--FIG. E143,11. *B.
macclurgi; RV int., XO.7 (593).

Eomeretrix TURNER, 1938 [*Pitaria martini DICK
ERSON, 1914; OD]. Like Meretrix but with V
shaped pallial sinus and a well-defined lunule
(695). Eoc., W.N.Am.

Grateloupia DESMOULINS, 1828 (emend.) [*G.
donacilormis (=*Donax irregularis BASTEROT,
1825)] [=Gratelupia DESMOULlNS, 1828 (nom.
imperl.)]. With parallel ridges on nymphs. Eoc.
Mio., Eu.-N.Am.-S.Am.
G. (Grate1oupia). Pallial sinus long and acute.

Oligo. (Aquitan.) - Mio. (Helvet.), Eu. -- FIG.
E143,7. *G. (G.) irregularis (BASTEROT), Mio.,
France; RV int., Xl (1007).

G. (Cytheriopsis) CONRAD, 1865 [*Cytherea hyd
ana CONRAD, 1833; OD] [=Grateloupina DALL,
1902 (obj.)]. Pallial sinus small (711). Eoc.
Mio., E.N.Am.-S.Am.

G. (Xenoloupia) CLARK & DURHAM, 1946 [*X.
carmenensis; OD]. With a flangelike escutcheon
(695). Eoc., S.Am.

Meretrissa JUKES-BROWNE, 1908 [*Cytherea de
pressa DESHAYES, 1858; OD]. Small, nearly
smooth; hinge weak; pallial sinus short, rounded
(455). Oligo., Eu.--FIG. E143,6. *M. depressa
(DESHAYES), France; 6a,b, LV int., RV int., X4
(Keen, n, Stanford Univ. Coli.).

Tivela LINK, 1807 [*Venus tripla LINNE, 1771; SD
KOBELT, 1881] [=Trigona MEGERLE VON MUHL
FELD, 1811 (non JURINE, 1807)]. Medium-sized
to large, trigonal, smooth; nymph bifid or trifid,
resembling cardinal tooth. Eoc.-Rec., N.Am.-C.
Am.-S.Am.-Afr.-Ind.O.
T. (Tivela). Medium in size, inner margin smooth.

Mio.-Rec., E.N.Am.-W.C.Am.-W.Afr.-Ind.O.-
FIG. E143,4. *T. (T.) tripla (LINNE), Rec., W.
Afr.; 4a,b, LV ext., RV int., Xl (124b; 1007).

© 2009 University of Kansas Paleontological Institute



N674 Bivalvia-Heterodonta

T. (Comus) Cox, 1930 ["Venus platyaulax TOM
LIN, 1924; OD]. Sculptured with heavy concentric
undulations (329a). Pleist.-Rec., SE.Afr.

T. (Eutive1a) DALL, 1891 ["T. perplexa (ex

STEARNS, MS) (="Venus isabelleana D'ORBIGNY
1846); OD]. Inner margins crenulate (329a/
Rec., E.S.Am.

T. (Pachydesma) CONRAD, 1854 [pro Trigonella

Meretrix Transennella

Aeora
Tivela

Tivelina

Grateloupia

Pachydesma

FIG. E143. Veneridae (Suneltinae)(9-1O), (Meretricinae) (1-8,11) (p. N673-N675).
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CONRAD, 1837 (non DA COSTA, 1778)] ["Cytherea
crassatelloides CONRAD, 1837 (=Donax stultorum
MAWE, 1823);M]. Large and heavy, inner mar
gins smooth; nymph not bifid but set off from
4b. L. Eoc.-Rec., E. N. Am.-W. N. Am.--FIG.
EI43,8. "T. (P.) stultorum (MAWE), Rec., USA
(Calif.); LV int., XO.25 (711; Keen, n, Stanford
Univ. CoIl.).

T. (Planitivela) OLSSON, 1961 ["Cytherea planulata
BRODERIP & SOWERBY, 1829; OD]. Compressed,
lunule elliptical, nymphal area forming high plate
set off by deep groove. Rec., W.C.Am.-S.Am.

Tivelina COSSMANN, 1886 ["Cytherea rustica DE
SHAYES, 1825; SD CROSSE, 1886]. Small, com
pressed cardinal teeth short; pallial sinus small,
rounded, ascending (329a). L.Eoc.-L.Mio., Eu.-
FIG. EI43,5. "T. rustica (DESHAYES), Eoc., France;
5a-c, RV ext., RV and LV hinges, X2 (Cossmann
& Pissarro, 1904).

Transennella DALL, 1883 ["Cytherea (T.) conradina
DALL, 1883; OD]. Small, pallial sinus rounded;
valve margins tangentially grooved (711). Eoc.
Rec., E.N.Am.-W.N.Am.-S.Am.--FIG. EI43,2.
"T. conradina (DALL), Rec., Carib.; 2a,b, RV ext.,
int., X2 (222; Dall, 1900, 1904).

Subfamily PITARINAE Stewart, 1930

Inequilateral, beaks anterior. Cardinal
teeth not tending to radiate, anterior laterals
well developed. L.Cret.-Rec.
Pitar ROMER, 1857 ["Venus tumens GMELIN, 1791;

M] [=Caryatis ROMER, 1862 (non HUBNER,
1816); Pitaria DALL, 1902 (nom. van.)]. Oval
or subtrigonal, smooth or finely concentrically
lamellate; lunule superficial, escutcheon not de
fined; hinge with 2b triangular, joined to a thin
2a, 3a and I separate. Eoc.-Rec., cosmop.
P. (Pitar). Smooth or finely striate, pallial sinus

deep and pointed; 4b confluent with nymph.
Eoc.-Rec., N.Am.-W.Afr.-Pac.--FIG. EI44,1O.
"P. (P.) tumens (GMELIN), Rec., W.Afr.; IOa,b,
RV ext., int., Xl (711).

P. (Calpitaria) JUKES-BROWNE, 1908 ["Cytherea
sulcataria DESHAYES, 1825; OD]. With fine con
centric lamellae; nymphs striate; pallial sinus
short, rounded (455). Eoc., Eu.-W.N.Am.-SE.
Asia.

P. (Costellipitar) HABE, 1951 ["Caryatis chordata
ROMER, 1876; OD]. Small, concentric ribs evi
dent (365). Rec., Pac.-Japan.

P. (Hyphantosoma) DALL, 1902 ["Cytherea car
basea Guppy, 1866; OD]. With zigzag concentric
grooves (228). Oligo.-Plio., W.Indies-N.Z.

P. (Hysteroconcha) DALL, 1902 [pro Dione GRAY,
1847 (non HUBNER, 1819)] ["Venus dione
LINNE, 1758; OD]. Like P. (Lamelliconcha) but
with posterior area bordered by spines (228).
U.Oligo.-Rec., C.Am.--FIG. EI44,9. "P. (H.)

dione (LINNE), Rec., Carib.; 9a,b, LV ext., RV
int., X I (1007).

P. (Katherinella) TEGLAND, 1929 ["Callocallista
arnoldi WEAVER, 1916; OD]. Lunule pouting;
All bladelike, buttressed under upper margin of
hinge plate (329a). Oligo.-Rec., W.N.Am.

P. (Lamelliconcha) DALL, 1902 ["Cytherea con
cinna SOWERBY, 1835; OD]. With thin concentric
lamellae; hinge plate excavated and attenuated
behind, nymphs logitudinally striate; pallial sinus
obtuse (711). Eoc.-Rec., N.Am.-W.N.Am.-S.Am.

P. (Meisenia) MAKIYAMA, 1936 ["M. tateiwai;
OD]. Lunule wanting (329a). Mio., Korea.

P. (Nanopitar) REHDER, 1943 ["P. (N.) pilula;
OD]. Small, smooth, rounded, inner margins
smooth (695). Rec., Carib.

P. (Omnivenus) PALMER, 1927 ["Cytherea dis
coidalis CONRAD, 1833; OD]. Resembling P.
(Tinctora); nymphs rugose (711). Eoc., E.N.Am.

P. (Pitarella) PALMER, 1927 ["Callocardia gatu
nensis DALL, 1903; OD]. All much reduced
(711). Eoc.-Mio., Carib.

P. (Pitarenus) REHDER & ABBOTT, 1951 ["Pitaria
cordata SCHWENGEL, 1951; OD]. Ventral margin
crenulate; hinge as in P. (Pitarella) (695). Rec.,
Carib.

P. (Pitarina) JUKES-BROWNE, 1913 ["Cytherea
citrina LAMARCK, 1818; OD]. Nymphs smooth;
4b wholly free and oblique; pallial sinus short
(329a). Rec., Pac.

P. (Rhabdopitaria) PALMER, 1927 ["Callocardia
astartoides GARDNER, 1923; OD]. Shell smooth
but middle layer radially ribbed; inner ventral
margin finely crenulate; nymphs smooth (711).
M.Eoc., E.N.Am.

P. (Tinctora) JUKES-BROWNE, 1914 [pro Callizona
JUKES-BROWNE, 1913 (non DOUBLEDAY, 1846
50) ] ["Cytherea vulnerata BRODERIP, 1835; OD]
[=/ukes-Brownia COSSMANN, 1920 (obj.); Calli
zonata STRAND, 1926 (obj.)]. Thick-shelled,
round, glosssy; valve margins crenulate (455a).
Rec., W.C.Am.

Amiantis CARPENTER, 1864 ["Cytherea callosa
CONRAD, 1837; M]. Large, thick-shelled; nymphs
rugose; pallial sinus generally pointed. Eoc.-Rec.,
N.Am.-S.Am.
A. (Amiantis). Concentric ribs commonly anasto

mosing (711). U.Oligo.-Rec., E.N.Am.-W.N.Am.
--FIG. 39,1. "A. (A.) callosa (CONRAD), Rec.,
USA(Calif.); Ia,b, RVint., LV ext., XO.5 (Keen,
n; Stanford Univ.Coll.).

A. (Eucallista) DALL, 1902 ["Cytherea purpurata
LAMARCK, 1818; OD]. Thinner than A. (Ami
antis), ribs weak on posterior (711). Rec., E.N.
Am.-S.Am.

A. (Venidia) CLARK & DURHAM, 1946 ["V. steine
kei; OD]. Smooth, escutcheon stronger than in
A. (Amiantis), lunule weaker (695). Eoc., W.S.
Am.

Anofia REYMENT, 1955 ["A. aro; OD]. Lenticular,
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Pelecyora

Macrocallista

Callisto

Dosiniopsis

~0.·'·····,,··,·· .

3 Callocardia

Nitidavenus

Pitar

Notocallista

FIG. E144. Veneridae (Pitarinae) (p. N675, N677-N679).

resembling Naulia but with cardinals more sep
arated; an excavated ligamental pit in front of
nymph. U.Cret., W.Afr.

Aphrodina CONRAD, 1869 ["Meretrix tippana CON
RAD, 1858; OD] [=Callistina JUKES-BROWNE, 1908
(type, Ventls plana SOWERBY, 1813; OD)]. Cardi
nal teeth divergent, All rugose; pallial sinus deep,
ascending. L.Cret.-U.Eoc., S.Am.-N.Z.-N.Am.-Eu.
Afr.

A. (Aphrodina). Escutcheon wanting. L.Cret.-U.
Eoc., Eu.-Afr.-N.Am.-S.Am.--FIG. E145,4. "A.
(A.) tippana (CONRAD), U.Cret., USA(N.Car.);
4a-c, RV ext., int., LV hinge, XO.5 (887).

A. (Sechurina) OLSSON, 1944 ["A. (S.) australis;
OD]. With well-marked escutcheon (695). Cret.,
S.Am.(Peru).

A. (Tikia) MARWICK, 1927 ["Callista thomsoni
WOODS, 1917; OD] . With strong concentric
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Mesocallista

Pseudaphrodi no

Resatrix

Trigonocallista

Calva

Aphrodina

40

4b

4c

FIG. E145. Veneridae (Pitarinae) (p. N678-N679).

ridges; All extremely long, with a knobbed pos
terior end (592). Cret., N.Z.

Callista POLl, 1791 ["Venus chione LINNE, 1758;
SD MEEK, 1876] [=Callistoderma POLl, 1795
(obj.)]. Glossy, with or without sculpture; pallial
sinus wide, horizontal, pointed; 3b narrow. Paleoc.
Rec., Eu.-N.Am.-C.Am.-Carib.-Asia-N.Z.-E.Indies.
C. (Callista). Smooth, ovate; 3b with a slight
groove (711). Eoc.-Rec., E.N.Am.-Eu.--FIG.
E144,7. "C. (C.) chione (LINNE), Rec., Medit.;
7a-c, LV ext., int., RV int., XO.5 (592).

C. (Chionella) COSSMANN, 1886 [pro Chione GRAY,
1838 (non MEGERLE VON MUHLFELD, 1811)].
["Cytherea ovalina DESHAYES, 1858; SD CROSSE,
1886] [=Paradione DALL, 1909 (obj.)]. Small,
nearly smooth, with obsolete concentric folds
(392a). Eoc.-Oligo., Eu.-C.Am.

C. (Costacallista) PALMER, 1927 ["Venus erycina
LINNE, 1758; OD]. Sculpture strong, of flat con-

centric ridges; hinge plate excavated, 2a grooved
(711). Paleoc.-Rec., E.N.Am.-W.N.Am.-Asia-Eu.
N.Z.

C. (Macrocallista) MEEK, 1876 ["Venus gigantea
GMELIN, 1791 (="V. nimbosa LIGHTFOOT,
1786) ]. Elongate-ovate, smooth or with concen
tric grooves; 3b not grooved (711). Eoc.-Rec.,
E.N.Am.-W.N.Am.-E.Indies.--FIG. E144,6. "C.
(M.) nimbosa (LIGHTFOOT), Rec., Carib.; LV
ext., XO.25 (124b).

C. (Microcallista) STEWART, 1930 ["Cytherea
proxima DESHAYES, 1858; OD]. No groove on
2a (892). Eoc., Eu.-E.N.Am.-W.N.Am.

Callocardia A.ADAMS, 1864 ["C. guttata; M]
[="Callocallista Adams," WEAVER, 1916 (nom.
null.)]. Thin; hinge plate narrow, excavated, 2
cardinals in each valve united as curved arches.
Eoc.-Rec., N.Am.-Asia-E.Indies-Eu.
C. (Callocardia). Very thin-shelled, pallial sinus
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nearly obsolete. Rec., E.N.Am.-W.N.Am.-E.Asia.
--FIG. EI44,3. '"C. (C.) guttata ADAMS, Rec.,
Korea; LV hinges, X2 (711).

C. (Agriopoma) DALL, 1902 ['"Cytherea texasiana
DALL, 1892; OD] [=Agriodesma DALL, 1916
(nom. null.; non DALL, 1909)]. Dull white,
thicker than C. (Callocardia); pallial- sinus
sharply angular (711). M.Eoc.-Rec., E.N.Am.

C. (Aphrodora) JUKES-BROWNE, 1914 [pro Leuco
thea JUKES-BROWNE, 1913 (non MERTENS, 1833)]
['"Callista birtsi PREsTON, 1905; OD]. Hinge
teeth weak (455a). Rec., Ceylon.

C. (Atopodonta) COSSMANN, 1886 ['"Venus con
formis DESHAYES, 1858; SD CROSSE, 1886]. Small
but not extremely thin; pallial line entire (329a).
Eoc.-Mio., Eu.-E.Indies.

C. (Nitidavenus) VOKES, 1939 ['"Cytherea nitida
DESHAYES, 1858; OD]. Lunule large, impressed,
escutcheon wanting; pallial sinus well developed.
L.Eoc., Eu.-W.N.Am.--FIG. EI44,4. '"C. (N.)
nitida (DESHAYES), Eoc., France; 4a-c, RV ext.,
RV and LV hinges, Xl (Vokes, 1939).

Calva POPENOE, 1937 ['"C. regina; OD]. Resembling
Trigonocallista but more elongate, with bifid 3b,
nymph smooth, laterals close to cardinals. L.Cret.
U.Cret., Eu.-N.Am.
C. (Calva). With escutcheon or depressed dorsal
area. L.Cret.-U.Cret., Eu.-N.Am. (92).--FIG.
E145,1. '"C. (C.) regina POPENOE, U.Cret., USA
Calif.); 1a-c; LV ext., LV and RV hinges, Xl
(748).

C. (Chimela) CASEY, 1952 ['"Venus caperata J. DE
C. SOWERBY, 1826; OD]. Dorsal area not de
pressed (92). L. Cret.(Alb.), Eu.

Dollfusia COSSMANN, 1886 ['"D. erassa; M]. Re
sembling Pelecyora in outline but small, hinge with
3b bifid; pallial sinus short, rounded, wide (329a).
Eoc., Eu.

Dosiniopsis CONRAD, 1864 ['"D. meeki; SD TATE,
1868]. Large, smooth, lenticular; anterior lateral
teeth and sockets rugose, near cardinals, 3b deeply
bifid; pallial sinus deep and angular, not ascending.
Paleoc.-Eoc., E. N. Am.-W. N. Am.-Eu. -- FIG.
EI44,2. '"D. meeki, Eoc., USA(Md.); 2a-c, LVint.,
RV int., LV ext., XO.5 (711).

Gilbertharrisella F. HODSON & H. HODSON, 1927
['"Pitaria lynei; OD]. Like Pitar but thick-shelled,
sculpture of concentric folds; lunule large; All
peglike; heavy ridge behind anterior muscle scar
(695). U.Cret., S.Am.(Venez.).

Lepidocardia DALL, 1902 ['"Chione floridella GRAY,
1838; OD]. Small, compressed, smooth, poster
iorly attenuated; hinge short, teeth crowded (228).
Rec., W.Afr.

Lioconcha MORCH, 1853 ['"Venus castrensis LINNE,
1758; SD STOUCZKA, 1870]. Hinge strong, re
sembling Pitar; lunule present; pallial sinus shal
low. Plio.-Rec., Pac.-E.Indies.
L. (Lioconcha). Surface smooth, with zigzag

streaks or spots of color (329a). Plio.-Rec., Pac.

L. (Sulcilioconcha) HABE, 1951 ['"Cytherea philip
pinarum HANLEY, 1844; OD]. With concentric
ribs (365). Rec., Japan.-E.Indies.

Loxo DAILEY & POPENOE, 1966 ['"L. decore; OD].
Smaller, longer than Calva. U.Cret., N.Am.

Marwickia FINLAY, 1930 [pro Finlaya MARWICK,
1927 (non THEOBALD, 1903)] ['"Finlaya parthiana
MARWICK, 1927; OD]. Oval, lunule concave,
sculpture of weak concentric grooves; 2b large,
All distant from 2a (329a). U.Cret., N.Z.

Megapitaria GRANT & GALE, 1931 ['"Cytherea aur
antica SOWERBY, 1831; OD]. Like Pitar but much
larger and heavier (329a). Plio.-Rec., W.C.Am.

Mesocallista Cox, 1952 ['"Meretrix andersoni NEW
TON, 1909; OD]. Ovate, lunule shallow, narrow,
incised; hinge as in Aphrodina but All not corru
gated. U.Cret., Afr.-Asia-Eu.-S.Am.-N.Am.
M. (Mesocallista). Small, sculpture weak, concen

tric (695). U.Cret., W.Afr.-India-Eu.-W.S.Am.
--FIG. EI45,6. '"M. (M.) andersoni (NEW
TON), W.Afr.; LV int., Xl (Cox, 1952).

M. (Larma) STEPHENSON, 1953 ['"Callistina (L.)
munda; OD]. Larger, with irregular concentric
ribs bearing secondary threads and some fine
radial lines (695). U.Cret.(Cenoman.), E.N.Am.

Nagaoella HAYAMI, 1965 ['"Dosiniopsis corrugata
NAGAO, 1934; OD]. Near Dosiniopsis but smooth
margined within. L.Cret., Japan.

Naulia Cox, 1952 ['"N. orbicularis; OD]. More
orbicular than Aphrodina; hinge with 3b not so
conspicuously bifid, 4b down-curved distally, hinge
plate flattened behind 4b; pallial sinus shallower
(695). U.Cret., W.Afr.

Notocallista IREDALE, 1924 ['"Cytherea kingi GRAY,
1827; OD]. Sculptured with irregular concentric
grooves and ridges; otherwise like Callista. Oligo.
Rec., Australia-N.Z.
N. (Notocallista). Large, periostracum tlIick. Rec.,
Australia.--FIG. EI44,5. '"N. (N.) kingi
(GRAY); 5a-c, RV hinge, LV int., ext., XO.5
(597).

N. (Fossacallista) MARWICK, 1938 ['"Paradione
parki MARWICK, 1926; OD]. Ligament deeply
sunken (597). Oligo.-Mio., N.Z.

N. (Striacallista) MARWICK, 1938 ['"Cytherea mul
tistriata SOWERBY, 1852; OD]. Small, periostra
cum thin, extremities of shell concentrically
grooved (597). Oligo.-Rec., N.Z.-Australia.

Pelecyora DALL, 1902 ['"Cytherea hatchetigbeensis
ALDRICH, 1886: OD] [=Sinodia JUKES-BROWNE,
1908 (type, Artemis trigona REEVE, 1850; OD)].
Ovately trigonal, inflated, lunule faint. Eoc.-Rec.,
Eu.-Asia-N.Am.-Afr.
P. (Pelecyora). Pallial sinus long, angular, as

cending; cardinal teeth divergent, All well re
moved, near lower margin of hinge plate. Eoc.
Rec., Eu.-Asia-N.Am.--FIG. EI44,1. '"P. (P.)
hatchetigbeensis (ALDRICH), Eoc., USA(Ala.);
1a,b, RV int., LV int., Xl (711).

P. (Cordiopsis) COSSMANN, 1910 ['"Venus ineras-
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sata SOWERBY, 1817 (non BROCCHI, 1814) =V.
suborbicularis GOLDFUSS, 1841; OD] [=?Cy
prinopsis CONRAD, 1869 (non FITZINGER, 1832)
(type, Artemis elliptica SOWERBY in SMITH, 1847
=Cyprina isocardioides LAMARCK, 1818; OD;
Mio., Eu.)]. Pallial sinus moderate to short,
rounded, cardinal teeth not markedly divergent,
All near 2a, not marginal (912). Eoc.-Mio., Eu.
Afr.-Asia.

P. (Sinodiopsis) EAMES, 1957 [*S. coxi; OD].
Hinge plate thinner than in P. (Pelecyora) , 2a
not grooved. Eoc., W.Afr.

Pseudamiantis KURoDA, 1933 [*Meretrix tauyensis
YOKOYAMA, 1927; OD]. Resembling Amiantis but
concentric sculpture more regular, intersected by
fine radial lines; pallial sinus rounded (365).
Plio., Japan.

Pseudaphrodina CASEY, 1952 [*Venus ricordeana
D'ORBIGNY, 1845; OD]. Compressed, with carinate
escutcheon; cardinals widely diverging. L.Cret.,
Eu.--FIG. EI45,3. *P. ricordeana (D'ORBIGNY),
Eng.; 3a,b, LV int., RVext., Xl (92).

Resatrix CASEY, 1952 [*R. dolabra; OD]. Trigonally
ovate, smooth or concentrically striate, lunule
faint; hinge with All scarcely detached from or
joined to 2a. L.Cret., Eu.
R. (Resatrix). All and Alll long, laminar, PII also
present. L.Cret., Eu.--FIG. EI45,2. *R. (R.)
dolabra (CASEY), Eng.; 2a-c, LV hinge, RV int.,
LV ext., Xl (92).

R. (Dosiniopsella) CASEY, 1952 [*R. (D.) canti
ana; OD]. With 2b bifid, All striate (92). L.
Cret., Eu.

R. (Vectorbis) CASEY, 1952 [*Venus vectensis
FORBES, 1845; OD]. Laterals present in young
but weak to absent in adults (92). L.Cret., Eu.

Rohea MARWICK, 1938 [*Paradione trigonalis MAR
WICK, 1927; OD]. Sculpture of concentric grooves;
hinge plate flat, 3a long, All distant from cardinals
(597). Oligo., N.Z.

Saxidomus CONRAD, 1837 [*S. nuttalli; M] [=Ezo
callista KAMADA, 1962 (ex KIRA, 1955, nom. in
valid.) (type, S. brevisiphonatus CARPENTER, 1865;
OD)]. Large, oval, concentrically corrugated, with
out lunule or escutcheon; hinge curved, with ir
regular teeth (228). U.Oligo.-Rec., W.N.Am.
Japan.--FIG. E144,8. *S. nuttalli, Rec., USA
(Calif.); 8a,b, LV ext., RV int., XO.5 (124b).

Trigonocallista RENNIE, 1930 [*Meretrix umzam
biensis WOODS, 1906; OD]. Trigonal; lunule and
large escutcheon well marked; 3b entire, All very
long, nymph rugose (92). U.Cret., S.Afr.--FIG.
E145,5. *T. umzambieTtsis (WOODS); 5a,b, LV
ext., int., XO.5 (Woods, 1906).

Subfamily SAMARANGIINAE Keen,
new subfamily

Shells inequilateral, quadrate, resembling
some Arcticidae, surface unsculptured;

?inge veneroid, with All pustular, 2b tend
mg to be deeply bifid; pallial line entire.
Rec.
Samarangia DALL, 1902 [*Venus quadrangularis

ADAMS & REEVE, 1850; OD] [=Petroderma Ku
RODA, 1945 (type, P. thaanumi; OD)]. Periostra
cum present, encrusted with agglutinated sandy
material. Ree., E.Indies.--FIG. EI46,7. *S.
quadrangularis (ADAMS & REEVE), E.China Sea;
7a-c, LV int., RV int., RV ext., XO.5 (Kuroda,
1945) .

Subfamily DOSINIINAE Deshayes, 1853
[nom. correct. ADAMS & ADAMS, 1858 (ex Dosiniana DESHAYES

1853) I .

Equivalve, lenticular, concentrically stri
ate; hinge strong, with All present. V.Cret.
Rec.
Dosinia SCOPOLl, 1777 [*Chama dosin ADANSON,

1757 (=*Venus coneentriea BORN, 1778, fide
FISCHER-PIETIE, 1942); M] [=Dosinidia DALL,
1902 (obj.); Bonartemis IREDALE, 1929 (type, B.
stabilis; aD); Pardosinia IREDALE, 1929 (type, P.
eolorata; aD); Fallartemis IREDALE, 1930 (type,
F. armina; aD); Meridosinia IREDALE, 1930 (type,
M. nedigna; aD); Semelartemis IREDALE, 1930
(type, S. aetha; aD)]. Compressed, nearly orbicu
lar; lunule well defined. L.Eoe.-Rec., cosmop.
D. (Dosinia). With periostracum; escutcheon
wanting; sculpture of concentric grooves, none
lamellose. L.Oligo.-Ree., tropics-Atl.-Pac.-
FIG. EI46,3. *D. (D.) eoneentriea (BORN), Rec.,
USA(Fla.); 3a,b, LV ext., int., XO.5 (711).

D. (Asa) BASTEROT, 1825 [*Venus lineta PUL
TENEY, 1799 (=V. lupinus LINNE, 1758, fide
FISCHER-PIETTE, 1942); M?] [=Aretoe RISSO,
1826 (obj.); Dosinia, s.s., AUCTT. (non SCOPOLI)].
Lunule deep, escutcheon narrow, bordered by
lamellose sculpture (329a). Mio.-Ree., Eu.-W.Afr.

D. (Austrodosinia) DALL, 1902 [*Cytherea anus
PHILIPPI, 1848; aD]. Escutcheon with strong
crest; pallial sinus horizonal (228). U.Oligo.
Ree., N.Z.

D. (Dosinella) DALL, 1902 [*Cytherea angulosa
PHILIPPI, 1847; OD]. Lunule shallow; pallial
sinus deep (228). Ree., SW.Pac.

D. (Dosinisca) DALL, 1902 [*Artemis alata REEVE,
1859; aD]. Lunule and escutcheon pouting;
radial sculpture sometimes present (288). Ree.,
N.Pac.-S.Pac.

D. (Dosinorbis) DALL, 1902 [*Artemis bilunulata
GRAY, 1838; aD]. Lunule bounded by raised
cords (228). Ree., Japan.

D. (Kakahuia) MARWICK, 1927 [*D. (K.) suteri;
aD]. Roundly trigonal; lunule shallow (592).
M.Eoe., N.Z.

D. (Kaneharaia) MAKIYAMA, 1936 [*D. kaneharai
YOKOYAMA, 1926; aD]. Cardinal teeth not bifid
(392a). Mio., Korea.
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FIG. E146. Veneridae (Samarangiinae) (7), (Dosiniinae) (3-4), (Cyc1ininae) (1-2,5-6) (p. N679-N68l).

D. (Kereia) MARWICK, 1927 [*D. greyi ZITTEL,
1864; OD]. Sculpture of spaced sharp lamellae
(592). L.Eoc.-Rec., N.Z.

D. (Pectunculus) DA COSTA, 1778 [*P. capillaceus
(=*Ventls exoleta LINNE, 1758; SD JUKES
BROWNE, 1911 ) ] [=Arthemis, Arthemiderma
POLl, 1795 (obj.; M) (Artemis AUCTT., nom.
t'an.); Orbiculus MEGERLE VON MUHLFELD, 1811
(obj.; SD DALL, 1902); Exoleta BROWN, 1827
(obj.; T); Cerana GISTEL, 1848 (obj.; pro Ar
temis); Ampithaea GRAY (ex LEACH MS), 1852
(obj.; M)]. Escutcheon wanting; pallial sinus
narrow. Oligo.-Rec., S.Eu.

D. (Phacosoma) JUKES-BROWNE, 1912 [*Artemis

japonica REEVE, 1850; OD]. Escutcheon pouting,
defined by raised ridges; margins of RV grooved
posteriorly (329a). Rec., N.Pac.-S.Pac.

D. (Raina) MARWICK, 1927 [*D. (R.) bensoni;
OD]. Lunule shallow; 3b much broader than I
(592). M.Oligo.-M.Plio., N.Z.

Dosinobia FINLAY & MARWICK, 1937 [*Dosinia on
gleyi MARWICK, 1927; OD]. Resembling Dosinia
but with less sunken lunule; hinge teeth are more
spread out, All scarcely separate from 2a (695).
V.Cret., N.Z.--FIG. EI46,4. *D ongleyi (MAR'
WICK), Cret., N.Z.; 4a-c, LV and RV hinges, RV

ext., Xl (592).
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Subfamily CYCLININAE Frizzell, 1936

Like Dosiniinae in form but without an
terior lateral teeth or incised lunule; sculp
ture concentric with few faint radial traces.
L.Cret.-Rec.

CycIina DESHAYES, 1850 ["Venus sinensis GMELIN,
1791; SD DALL, 1902] [=Eoeyclina DALL, 1908
(obj.)]. Sculpture weak; lunule faint or absent.
Oligo.-Ree., Asia.
C. (CycIina). No lunule or escutcheon; inner ven

tral margin crenate. Oligo.-Ree., Asia (228).-
FIG. EI46,2. "C. (C.) sinensis (GMELIN), Rec.,
China; 2a,b, LV ext., RV int., XO.5 (124b).

C. (CycIinorbis) MAKIYAMA, 1926 ["C. (C.) lunu
lata; OD]. With faint lunular area, beaks more
central than in C. (Cyclina), sculpture finer, en
tirely concentric; inner ventral margin smooth
(329a). L.Mio., Korea.

CycIinella DALL, 1902 ["Dosinia tenuis RECLUZ,
1852; OD]. Margins smooth, faint lunular area
present; 3b bifid. Eoe.-Ree., E.N.Am.-W.N.Am.
--FIG. EI46,6. "C. tenuis (RECLUZ), Rec.,
Carib.; 6a,b, RV int., LV int., Xl (711).

Cyprimeria CONRAD, 1864 ["Cytherea exeavata
MORTON, 1833; M]. Subcircular, valves flattened,
bent to left posteriorly; lunule wanting, escutcheon
deep; sculpture weakly concentric; cardinal teeth
diverging, nymphs rugose; pallial line hardly sinu
ated; inner margins smooth. L.Cret.-Eoe., N.Am.
Eu.--FIG. EI46,1. "C. exeavata (MORTON), Cret.,
USA(N.J.); 1a-e, LV ext., RV hinge, LV int.,
XO.5 (Weller, 1907).

Frigichione FLETCHER, 1938 ["Chione permagna
TATE, 1900; OD]. Concentric sculpture strong
but not lamellar; middle layer of shell with radial
riblets; pallial sinus shallow. U.Tert., Antarctic.
F. (Frigichione). Hinge relatively heavy and

massive, 2a stronger than 2b (695). U.Tert.,
Antarctic.--FIG. EI46,5. "F. (F.) permagna
(TATE); 5a,b, LV ext., int., XO.8 (Fletcher,
1938).

F. (Paleomarcia) FLETCHER, 1938 ["P. tatei; OD].
Hinge thinner than in F. (Frigiehione) (Fletcher,
1938). U.Tert., Antarctic.

Luciploma OLSSON, 1942 ["L. panamensis; OD].
Margins smooth; no lunule; hinge as in Cyclina
but without ligamental nymphs (695). L.Plio.,
C.Am.

Subfamily GEMMINAE Dall, 1902

Small, polished, with marginal grooves
an~ denticles simulating posterior and an
tenor lateral teeth; inner ventral margin
crenulate. Eoc.-Rec.

Gemma DESHAYES, 1853 ["Venus gemma TOTTEN,
1834; T] [=Totteniana PERKINS, 1869 (obj.)].
Ovate, pallial sinus triangular (695). Eoe.-Ree.,
E.N.Am.--FIG. EI47,6. "G. gemma (TOTTEN),

Rec., W.Atl.; 6a,b, RV ext., int., X 10 (Dall,
1900).

Parastarte CONRAD, 1862 ["Astarte triquetra CON
RAD, 1846; OD] [=Callieistronia DALL, 1883
(obj.)]. Trigonal, ligament high, beneath beaks;
pallial sinus small (711). Mio.-Ree., E.N.Am.-
FIG. E147,1. "P. triquetra (CONRAD), Rec., W.Ad.;
1a-e, LV int., ext., RV int., X16 (Dall, 1883).

Plesiastarte FISCHER, 1887 [pro Anomala COSSMANN,
1886, non VON BLOCK, 1799] ["Cyrena crenulata
DESHAYES, 1858; OD]. Subtrigonal, concentrically
striate; inner margins minutely crenulate; pallial
line hardly flexuous. Eoe., Eu.--FIG. EI47,5.
"P. erenulata (DESHAYES), France; 5a-e, RV ext.,
RV int., LV hinge, X7 (Deshayes, 1858).

?Rohini SEMPER, 1862 (nom. dub.) [""Woodia
lamellosa SANDBERGER" (?nom. nud.; =Venus
woodiaetormis SANDBERGER, 1863); M]. Re
sembling Digitaria in Astartidae but with a ven
eroid hinge and small pal1ial sinus; shell surface
striate to cancellate. Oligo., Eu.

Subfamily CLEMENTlINAE Frizzell, 1936
[nom. transl. KEEN, 1951 <ex Clementiidae FRIZZELL, 1936)]

Shell thin, inequilateral; without escutch
eon; sculpture subdued or wanting; inner
ventral margin smooth; hinge without lat
eral teeth. U.Cret.-Rec.

Clementia GRAY, 1842 ["Venus papyraeea GRAY,
1825; SD GRAY, 1847] [=Blainvillia HUPE, 1854
(non ROBINEAU-DESVOlDY, 1830)]. Ovate, con
centrically waved; no lunule; pal1ial sinus deep.
Eoe.-Ree., N.Am.-Eu.-Asia-Afr.-Pac.
C. (Clementia). Hinge thin with deep niche in
front of anterior cardinals; pallial sinus wide
(711). Eoe.-Ree., N.Am.-Eu.-Asia-Afr.--FIG.
EI47,2. "C. (C.) papyraeea (GRAY), Rec., Pac.;
2a,b, LV ext., RV int., XO.5 (124b)-.

C. (Egesta) CONRAD, 1845 ["Venus inoceritormis
WAGNER, 1840; M]. Like C. (Clementia) but
larger, heavier, pallial sinus narrower; posterior
slope truncate (711). Mio.-Ree., E.N.Am.
W.N.Am.-Japan.

C. (Terentia) JUKES-BROWNE, 1914 ["C. granu
litera SOWERBY, 1852; OD] [=Euterentia Coss
MANN, 1920 (obj.)]. With irregular divaricate or
reticulate striae (455a). Ree., Pac.

Compsomyax STEWART, 1930 ["Clementia subdia
phana CARPENTER, 1864; OD]. Shell thicker than
in Clementia, undulating sculpture wanting; hinge
with 3b strongly bifid. Eoe.-Ree., W.N.Am.
S.Am.-Japan.--FIG. EI47,7. "C. subdiaphana
(CARPENTER), Rec., USA(Wash.); 7a,b, RV int.,
ext., XO.5 (219; Jukes-Browne, 1913).

Psathura DESHAYES, 1858 ["Eryeina tragilis LA
MARCK, 1805; M]. Hinge teeth small, 3b bifid
and 1 grooved; pallial sinus wanting. Eoe., Eu.
--FIG. EI47,4. "P. tragilis (LAMARCK), France;
4a-e, RV and LV hinges, LV ext., Xl (124b).
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FIG. E147. Veneridae (Gemminae) (1,5-6), (Clementiinae) (2-4,7) (p. N681-N682).

Thetiopsis MEEK, 1875 [·Venus circularis MEEK &

HAYDEN, 1856; M]. Sma!!, sculpture faint, con
centric only; pallial sinus sharply ascending; hinge
with 2b stout. V.Cret., N.Am.--FIG. E147,3.
·T. circularis (MEEK & HAYDEN), USA(Mont.);
3a-c, LV int., RV and LV hinges, Xl (Keen,n,
Stanford Univ. Coil.; Meek, 1876).

Subfamily TAPETINAE Adams & Adams, 1857

Ovate to elongate, shell surface somewhat
polished, inner margins smooth on at least
posterior third; hinge plate narrow, with
cardinals 3a entire, 3b normally entire, oth
ers frequently bifid; lateral teeth wanting.
L.Cret.-Rec.
Tapes MEGERLE VON MUHLFELD, 1811 [·Venus

literata LINNE, 1758; M] [=Parembola ROMER,
1857 (obj.; M)]. Oblong, rhomboidal, somewhat

compressed, higher posteriorly; sculpture weak;
lunule incised, escutcheon bordered by low carina.
Mio.-Rec., E.Indies-Afr.-Eu.-Pac.-Asia.
T. (Tapes). Surface concentrically grooved. Pleist.

Rec., W.Pac.--FIG. E148,4. q. (T.) literatus
(LINNE), Rec., E.Indies; 4a-c, LV ext., RV and
LV hinges, X 0.5 (124b).

T. (Myrsopsis) SACCO, 1900 [·Venerupis pernarum
BONELLI in MICHELOTTI, 1839; OD]. Ovoid;
sculpture irregular; ligament in deep pit excavated
in nymph. Mio.-Plio., Eu.

T. (Ruditapes) CHIAMENTI, 1900 [·Venus dmlS
sata LINNE; SD DALL, 1902] [=Amygdala
ROMER, 1857 (non GRAY, 1825); M]. Sculpture
weakly decussate posteriorly, obscure anteriorly.
Mio.-Rec., Eu.-W.Pac.

T. (Siratoria) OTUKA, 1937 [·Paphia siratoriensis
OTUKA, 1934; OD]. Radial and concentric ribs
coarse, of equal strength. Mio., Japan.
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T. (Taurotapes) SACCO, 1900 ["Venus erat/erii
MICHELOTTI, 1847; OD]. Elongate, concentrically
with irregular striae; left cardinal teeth not joined
above, 1 bifid, 3b widely divergent. Mio., Italy.

Cyclorisma DALL, 1902 [pro Cyclothyris CONRAD,
1875 (non M'CoY, 1844)] ["Cyclothyris carolinen
sis CONRAD, 1875; M]. Ovate to subcircular, con
centrically striate; hinge with 2a and 2b of equal
size, 3b deeply bifid; pallial sinus narrow, deep.
U.Cret., E.N.Am.--FIG. EI48,lO. "C. carolinen
sis (CONRAD), U.Cret., USA(N.Car.); lOa,b, LV
int., ext., X 0.5 (Dall).

Cyclorismina MARWICK, 1927 ["C. woodsi; OD].
Like Dosinia but without anterior lateral teeth;
anterior cardinals divergent. U.Cret., N.Z.--FIG.
EI48,9. "C. woodsi; 9a-c, RV, LV, and RV hinges,
Xl (592).

Eumarcia IREDALE, 1924 ["Venus fumigata Sow
ERBY, 1853; OD]. Moderate in size to large;
lunule weakly incised, escutcheon not defined; inner
margins smooth, pallial sinus ample. L.Oligo.
Rec., N.Z.-Australia.
E. (Eumarcia). Surface smooth. M.Oligo.-Rec.,

N.Z.-Australia.
E. (Atamarcia) MARWICK, 1927 ["E. (A.) sulci

fera; OD]. Concentric grooves well spaced,
polished. L.Oligo.-M.Plio., N.Z.--FIG. E148,
6a,b, "E. (A.) sulcifera, U.Oligo.; 6a,b, LV ext.,
RV hinge, XO.5 (592).--FIG. EI48,6c. E. (A.)
curta (HUTTON), U.Oligo.; LV hinge, XO.5
(592).

E. (Opimarcia) MARWICK, 1948 ["E. (0.) healyi;
OD]. Markedly inflated; sculpture fine and
wavy. Plio., N.Z.

Eurhomalea COSSMANN, 1920 [pro Rhomalea JUKES
BROWNE, 1914 (non KOCH, 1837)] ["Venus rufa
LAMARCK, 1818; OD]. Quadrate, nearly smooth,
with faint radial striae; inner margins smooth.
Rec., W.S.Am.

Flaventia JUKES-BROWNE, 1908 ["Venus ot/alis
SOWERBY, 1827; OD]. Ovate, lunule well defined;
3b long and deeply bifid, its laminae of unequal
length (228). U.Cret., Eu.-W.N.Am.--FIG. E148,
2. "P. ot/alis (SOWERBY), Eng.; 2a-d, RV int., LV
ext., both valves dorsal, LV hinge, Xl (lOOB).

Gomphina MaRCH, 1853 ["Venus undulosa LA
MARCK, 1818; M]. Trigonal, nearly equilateral,
smooth; dorsal margins grooved and beveled be
yond hinge plate; pallial sinus short, rounded.
L.Plio.-Rec., W.Pac.-Australia-N.Z.-Japan-S.Atl.
G. (Gomphina). Valves relatively solid, tumid;

hinge with 4b and right nymph rugose (228).
Rec., W.Pac.-Australia.

G. (Gomphinella) MARWICK, 1927 ["G. maorum
SMITH, 1902; OD]. Small, beaks subcentra\.
L.Plio.-Rec., N.Z.--FIG. EI48,3. "G. (G.) mao
rum SMITH, Rec.; 3a-c, RV ext., RV int., LV
int., X4 (592).

G. (Jukesena) IREDALE, 1915 [pro Acolus JUKES
BROWNE, 1913 (non FORSTER, 1856)] ["Psephis

fot/eolata COOPER & PRESTON, 1910; OD]. Small,
pallial line only slightly flexed. Rec., S.At\.

G. (Macridiscus) DALL, 1902 ["Donax aequilatera
SOWERBY, 1825; OD]. Thinner than G. (Gom
phina); nymphs smooth. Pleist.-Rec., Japan.

Irus SCHMIDT, 1818 [ex OKEN, 1815; nonbinom.,
ICZN Op. 417] ["Donax irus LINNE, 1758; T].
Subquadrate, with raised concentric lamellae in
tersected by weaker radial ribs; hinge weak, car
dinals 1, 2a, 2b, 3b bifid; shell commonly dis
torted by growth in crevices. Oligo.-Rec., Eu.
C.Am.-N.Am.-N.Z.
I. (Irus). Lamellae well spaced. OIigo.-Rec., Eu.
W.N.Am.--FIG. EI48,8. "I. (1.) irus (LINNE),
Rec., France; 8a, LV ext., Xl; 8b,c, RV and LV
hinges, X2 (l24b; Keen, n, Stanford Univ.
Coli.).

I. (Notirus) FINLAY, 1928 [pro Irona FINLAY,
1927 (non SCHIODTE & MEINERT, 1883)] ["Ven
erupis reflexa GRAY, 1843; OD]. Concentric
lamellae closely spaced. Pleist.-Rec., N.Z.

I. (Notopaphia) OLIVER, 1923 ["Venerupis elegans
DESHAYES, 1854; OD]. Radial sculpture fine, con
centric lamellae closely spaced; lunule incised;
inner ventral margin crenulate anteriorly; pallial
sinus nearly horizontal, angular. Pleist.-Rec.,
N.Z.

I. (Paphonotia) HERTLEIN & STRONG, 1948 ["Pet
ricola SOWERBY, 1834; OD]. Like I. (Notopa
phia) but radial sculpture coarser, concentric
lamellae wider spaced; hinge with 2a large; pallial
sinus ascending. Rec., W.C.Am.

Katelysia ROMER, 1857 ["Venus scalarina LA
MARCK, 1818; SD KOBELT, 1881] [=Catelysia
AUCTT., nom. null.]. Concentric ribbing irregular
anteriorly, radial sculpture weak; pallial sinus
medium-sized to short; cardinal teeth radiating.
?Paleoc.; Eoc.-Rec., Eu.-N.Am.-Pac.-Japan-Aus
tralia.
K. (Katelysia). Compressed, markedly inequi

lateral; pallial sinus short. ?Paleoc.; Eoc.-Rec.,
Eu.-E.N.Am.-Pac.--FIG. E148,5. "K. (K.)
scalarina (LAMARCK), Rec., Australia; 5a-c, LV
ext., RV int., LV int., Xl (711).

K. (Nipponomarcia) IKEBE, 1941 ["K. (N.) naka
murai; OD]. Hinge as in K. (Katelysia) but
otherwise resembling Eumarcia. Mio., Japan.

K. (Textivenus) COSSMANN, 1886 ["Venus texta
LAMARCK, 1905; SD DALL, 1902]. Sculpture
reticulate to zigzag. Eoc., Eu.-E.N.Am.

Legumen CONRAD, 1858 ["L. ellipticus; SD STO
LlCZKA, 1871] [=Baroda STOLICZKA, 1870 (type,
Venus fragilis D'ORBIGNY, 1845; non FABRICIUS,
1780; OD)]. Elongate, slender, subelliptical,
beaks at anterior fourth; sculpture concentric only;
no lunule or escutcheon; hinge plate narrow;
pallial sinus moderate. L.Cret.-U.Cret., E.N.Am.
W.N.Am.-India-Eu.--FIG. EI48,1. "L. ellipticus,
U.Cret., USA(Miss.); 1a,b, LV and RV hinges,
Xl; Ic, RVext., XO.5 (889).
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FIG. E148. Veneridae (Tapetinae) (p. N682-N685).
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Gomphinella

Liocyma

Lbcyrna DALL, 1870 [*Venus fluctuosa GOULD,
1841; OD]. Oblique-oval, surface concentrically
striate; hinge with 1 and 2b feebly grooved,
nymphs smooth; pallial sinus short, rounded.
Pleist.-Rec., N.Atl.-N.Pac.--FIG. EI48,7. *L.
fluctuosa (GoULD), Rec., NW.Atl.; RV int., Xl
(Jukes-Browne, 1913).

Marcia H.ADAMS & A.ADAMS, 1857 [*"Venus pin
guis CHEMNITZ" (nonbinom.) (=*V. opima
GMELlN, 1791); SD KOBELT, 1881] [=Hemi-

tapes ROMER, 1864 (obj.; SD STOLlCZKA, 1870);
Levimarcia Cox, 1927 (obj.; OD)]. Ovate-cordate,
inflated, smooth; lunule convex, escutcheon de
pressed but not sharply delimited; cardinal teeth
radiating, 1, 2b, 3b bifid; pallial sinus oval, hori
zontal. Eoc.-Rec., N.Am.-Afr.-E.Indies-Australia
Eu.
M. (Marcia). Of medium size; pallial sinus well
developed. L.Mio.-Rec., Afr.-E.Indies.--FIG.
EI48,11. *M. (M.) opima (GMELlN), Rec.,
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FIG. E149. Veneridae (Tapetinae) (p. N685-N686).
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Marcia but hinge teeth divergent, extending be
yond edge of narrow hinge plate (329a). Eoc.,
Eu.-Asia.

Veneritapes COSSMANN, 1886 [*Psammobia bervillei
DESHAYES, 1858; M]. Smooth, anteriorly attenu
ated; teeth small, 3a weak or obsolete (329a).
Eoc., Eu.

Venerupis LAMARCK, 1818 [*Venus perforans
MONTAGU, 1803 (=Venus saxatilis FLEURIAU DE
BELLEVUE, 1802); SD CHILDREN, 1823] [=Pul
lastra SOWERBY, 1826 (type, Venus pullastra MON
TAGU, 1803; T); Myrsus H. ADAMS & A. ADAMS,
1853 (type, "M. corrugata OESHAYES," =Venus
corrugata GMELlN, 1791; SD STOLICZKA, 1870);
Polititapes CHIAMENTI, 1900 (type, Venus aurea
GMELlN, 1791; SO DALL, 1900); Aureitapes, Cy
aneitapes CHIAMENTI, 1900 (type, V. aurea
GMELlN, 1791; SD KEEN, 1954)]. Ovate-elliptic;
sculpture of irregular radial and concentric or

E.Indies; lla,b, RV int., LV ext., Xl (Jukes
Browne, 1913).

M. (Gomphomarcia) KAUTSKY, 1929 [*G. abeli;
OD]. Subtrigonal, lunule and escutcheon well
defined. Mio., Eu.

M. (Granicorium) HEDLEY, 1906 [*G. indutum;
aD]. Lunule not well defined. Rec., Australia.

M. (Mercimonia) DALL, 1902 [*Venus bernayi
COSSMANN, 1886; aD]. Hinge with 2b weak;
pallial sinus small. Eoc.-Mio., Eu.-E.N.Am.
W.N.Am.

M. (Similivenus) COSSMANN, 1910 [*Venus solida
DESHAYES, 1824 (non SCHROTER, 1802) (=5.
insolida KEEN, 1954); aD]. Small, lunule
lanceolate, escutcheon beveled, teeth crowded.
Eoc.-Oligo., Eu.

Paphia RODING, 1798 [*P. alapapilionis (=Venus
rotundata LINNE, 1758); SD DALL, 1902] [=Tex
trix ROMER, 1857 (non SUNDEVALL, 1833; obj.,
SD STOLlCZKA, 1870); Paratapes STOLlCZKA, 1870
(pro Textrix); Eutapes CHiAMENTI, 1900 (obj.;
00); Acritopaphia 1REDALE, 1936 (type, A.
transfusa; aD)]. Elongate, compressed, surface
glossy. Oligo.-Rec., Pac.-N.Z.-Asia-Eu.
P. (Paphia). Nearly smooth, with faint concen

tric ribbing. Plio.-Rec., W.Pac.--FIG. EI49,2.
*P. (P.) rotundata (LINNE), Rec.; 2a-c, LV ext.,
RV and LV hinges, XO.5 (Marwick, Chenu).

P. (Callistotapes) SACCO, 1900 [*Venus vetula
BASTEROT, 1825; 00] [=Hemitapes AUCTT.,
non ROMER]. Concentric ridges close, well de
fined. Oligo. (Aquitan.)-Rec., Eu.-Asia-N.Z.

P. (Protapes) DALL, 1902 [*Venus gallus GMELlN,
1791; aD]. Concentric ribs evident; shell shorter
and more tumid than P. (Paphia). Rec., W.Pac.

Paraesa CASEY, 1952 [*Venus faba J. DE C. Sow
ERBY, 1827; aD]. Ovate, concentrically striate,
lunule faint; resembling Flaventia but with 3b
less deeply bifid, 2a not wedge-shaped, 2b reaching
base of hinge plate. L.Cret.(U.Alb.)-U.Cret.
(5enon.), Eu.--FIG. E149,1. *P. faba (Sow
ERBY), L.Cret., Eng.; la-c, LV and RV hinges, LV
ext., Xl (92).

Psephidia DALL, 1902 [pro Psephis CARPENTER,
1865 (non GUENEE, 1854)] [*Chione lordi
BAIRD, 1863; aD] [non Psephidia POMEL, 1872
(nom. nud.)J. Small, ovate-trigonal, polished,
sculpture faint, concentric; lunule narrow, feeble;
escutcheon wanting; pallial sinus distinct, angular.
Plio.-Rec., W.N.Am.--FIG. E149,4. *P. lordi
(BAIRD), Rec., USA(Wash.); 4a-c, LV ext., RV
int., LV int., X3 (228).

Sinonia STEPHENSON, 1953 [*5. levis; aD]. Elon
gate-ovate, nearly smooth, with irregular concentric
ridges; no lunule or escutcheon; pallial sinus small,
directed upward. U.Cret.( Cenoman.), USA (Tex.).
--FIG. E149,5. *5. levis; 5a-c, RV int., LV
hinge, ext., X 1 (Stephenson, 1953).

Venerella COSSMANN, 1886 [*Venerupis hermon
villensis OESHAYES, 1858; SD CROSSE, 1886]. Like
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slightly zigzag riblets, with stronger concentric
lamellae at ends. L.Eoc.-Rec., Eu.-Afr.-N.Z.
V. (Venerupis). Sculpture present throughout; dis

tortion, due to growth in crevices, common. Plio.
Rec., Eu.-W.Afr.--FIG. EI49,3. '"V. (V.) saxa
tilis (FLEURIAU DE BELLEVUE), Rec., Eu.; 3a,b,
RV ext., LV int., Xl (Brown).

V. (Paphirus) FINLAY, 1927 ['"Venus largillierti
PHILIPPI, 1847; OD]. Radial sculpture absent on
posterior slope. L.Eoc.-Rec., N.Z.

Subfamily CmONINAE Frizzell, 1936
[nom. transl. KEEN, 1951 <ex Chionidae FRIZZELL, 1936)]

Ovate-trigonal, inequilateral, sculpture
cancellate; lunule normally present; escutch
eon, if present, beveled; inner margins
usually crenulate; hinge plate and teeth well
developed, cardinals 2a and 1 large; pallial
sinus mostly short, ascending. M.Eoc.-Rec.

Chione MEGERLE VON MUHLFELD, 1811 ['"Venus
dysera LINNE (of GMELIN, 1791) (non LINNE,
1758) (='"V. cancellata LINNE, 1767); SD GRAY,
1847]. Cordate; lunule and escutcheon mostly
well defined; concentric sculpture strong, frilled in
some forms. Oligo.-Rec., N.Am.-S.Am.-C.Am.
N.Z.
C. (Chione). Pallial sinus small; cardinal teeth
smoothly or only faintly grooved. V.Oligo.-Rec.,
E.N.Am.-W.N.Am.-S.Am.--FIG. EI50,1. '"C.
(C.) cancellata (LINNE), Rec., Carib.; 1a-c, RV
ext., int., LV int., Xl (711).

C. (Austrovenus) FINLAY, 1927 ['""Venus stutch
buryi GRAY" (='"V. stutchburii WOOD, 1828);
OD]. Sculpture of low radial ribs crossed by ir
regular concentric lamellae (695). M.Plio.-Rec.,
N.Z.

C. (Chionista) KEEN, 1958 ['"Venus fluctifraga
SOWERBY, 1853; OD]. Lunule and escutcheon
wanting; concentric sculpture irregular, beaded.
Pleist.-Rec., W.N.Am.

C. (Chionopsis) OLSSON, 1932 ['"Venus amathusia
PHILIPPI, 1844; OD] [=Gnidiella PARKER, 1949
(type, Venus gnidia BRODERIP & SOWERBY, 1829;
OD) ]. Pallial sinus well developed; one or more
cardinal teeth in each valve bifid or strongly
grooved (329a). Mio.-Rec., E.N.Am.-W.N.Am.

C. (Iliochione) OLSSON, 1961 ['"Venus subrugosa
WOOD, 1828; OD] [=Anomalocardia AUCTT.
(non SCHUMACHER)]. Sculpture of undulating
concentric folds, mostly obsolete toward ventral
margin. Rec., W.C.Am.-S.Am.

C. (Lirophora) CONRAD, 1863 ['"Circomphalus
atMeta (='"Venus latilirata CONRAD, 1841); SD
DALL, 1902]. Concentric lamellae of broad
thickened rolls that may coalesce medially. Oligo.
Rec., E.N.Am.-W.N.Am.--FIG. E150,2. '"C.
(L.) latilirata (CONRAD), Mio., USA(Md.); RV
ext., Xl (Glenn, 1904).

C. (Panchione) OLSSON, 1964 ['"Grateloupia mac
tropsis CONRAD, 1865; OD]. Intermediate between
C. (Lirophora) and C. (Iliochione) , with foli
aceous posterior area of former and outline of
latter. Mio., C.Am.--FIG. EI50,3. '"C. (P.)
mactropsis (CONRAD), Panama; LV ext., Xl
(Olsson, 1964).

C. (Securella) PARKER, 1949 ['"Venus securis SHU
MARD, 1858; OD]. Ligament deeply sunken;
concentric sculpture underlain by radical, ap
pearing cancellate on eroded surfaces; 2b deeply
grooved with posterior part larger and higher
than anterior (695). Oligo.-Plio., NW.N.Am.

Anomalocardia SCHUMACHER, 1817 ['"Venus flexu
osa LINNE, 1767; OD] [=Triquetra DE BLAIN
VILLE, 1828 (type, Venus flexuosa LINNE, 1767;
SD ANTON, 1839); Cryptogramma MORCH, 1853
(obj.); Murcia ROMER, 1857 (non KOCH, 1835)J.
Shell thick, with undulating concentric folds crossed
by radial riblets; lunule large, impressed. Mio.-Rec.,
C.Am.-S.Am.-Afr.-E.Indies-W .Pac.
A. (Anomalocardia). Radial sculpture subordi

nate; 4b rugose. Mio.-Rec., E.C.Am.-S.Am.-W.
Afr.--FIG. El50,5. '"A. (A.) flexuosa (LINNE),
Rec., W.Afr.; 5a,b, LV int., LV ext., Xl (711).

A. (Anomalodiscus) DALL, 1902 ['""Cytherea
squamosa LAMARCK" (='"Venus squamosa LINNE,
1758); OD]. Sculpture reticulate, ventral mar
gin crenulate, hinge teeth without rugosities
(228). V.Mio.-Rec., E.Indies.

A. (Cryptonemella) KURODA & HABE, 1951 [pro
Cryptonema JUKES-BROWNE, 1914 (non BIGSBY,
1868)] ['"A. (C.) producta (pro Venus impressa
ANTON, 1839; non DE SERRES, 1829); 00].
Sculpture weak, radial, internal margin nearly
smooth (695). Rec., W.Pac.

Bassina JUKES-BROWNE, 1914 ['"Venus paucilamel.
lata "SOWERBY" (i.e., Mercenaria paucilamellata
DUNKER, 1858) (='"V. pachyphylla JONAS, 1839);
OD]. Resembling Chione but without escutcheon;
inner margins crenate; 2b large, 3b grooved.
Oligo.-Rec., E.Indies-Australia-N.Z.
B. (Bassina). Thick-shelled; sculpture of thin,

spaced concentric lamellae (592). Mio.-Rec., E.
Indies-S.Australia.

B. (Callanaitis) IREDALE, 1917 ['"Venus yatei
GRAY, 1835; OD] [=Salacia JUKES-BROWNE, 1914
(non LAMOUROUX, 1816) (type, Venus lamellata
LAMARCK, 1818; OD); Eusalacia COSSMANN, 1920
(pro Salacia)]. Thin-shelled, somewhat quad~ate,

compressed, cencentric lamellae strong. Ol,go.~

Rec., N.Z.--FIG. E150,9. '"B. (C.) yatet
(GRAY), Rec., N.Z.; 9a-c, LV int., ext., RV hinge,
XO.5 (592).

Chamelea MORCH, 1853 ['"Venus gallina LINNE,
1758; SD BucQUOY, DAUTZENBERG, & DOLLFUS,
1893] [=Ortygia BROWN, 1827 (non BOlE, 1826)
(obj.; SD HERRMANNSEN, 1847); Hermione GRAY,
1852, ex LEACH MS (non MEIGEN, 1800)]. With
narrow close concentric lamellae, no radial sculp'
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ture; cardinal teeth not bifid. Oligo.-Rec., E.N.Am.
Eu.--FIG. EI50,7. "C. gallina (LINNE), Rec.,
Medit.; 7a-c, LV ext., LV and RV hinges, Xl
(711) .

Clausinella GRAY, 1851 [""Chione fasciata" (i.e.,
"Pectunculus fasciatus DA COSTA, 1778); M]
[=Zucleica GRAY, 1852, ex LEACH MS (obj.);

Anaitis ROMER, 1857 (non DUPONCHEL, 1778)].
Sculpture of recurved, spaced concentric ridges;
inner margins crenate. Oligo.-Rec., Eu.-E.N.Am.
N.Z.--FIG. EI50,4. "C. fasciata (DA COSTA),
Rec., Medit.; 4a-c, LV ext., RV and LV hinges, Xl
(711 ).

Hinemoana MARWICK, 1927 ["Chione accuminata

Anomalocardia

Chamelea

Clausinella

lirophora

Chione

Humilaria

Mercenaria

FIG. 150. Veneridae (Chioninae) (p. N686-N688).
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HUTTON, 1873; OD]. Sculpture concentric, with
fine subsurface radial threads; RV with grooved
margin simulating posterior lateral tooth (592).
?Oligo., N.Z.

Humilaria GRANT & GALE, 1931 ["Venus kenner
leyi REEVE, 1863; OD]. With heavy concentric
ribs, no radial sculpture; inner margins crenate;
2a large, bifid in some; pallial sinus short, angu
lar. Plio.-Rec., W.N.Am.--FIG. EI50,6. "H.
kennerleyi (REEVE), Rec., USA (Wash.); 6a-c, RV
ext., int., LV hinge, XO.5 (288; Keen, n, Stan
ford Univ. CoIL).

Mercenaria SCHUMACHER, 1817 ["M. violacea
(=Venus mercenaria LINNE, 1758); T] [=Cras
sivenus PERKINS, 1869 (obj.)]. Like Chione in
in form but larger, radial sculpture obsolete; liga
mental nymphs rugose. Oligo.-Rec., N.Am.-Japan.
--FIG. EI50,8. "M. mercenaria (LINNE), Rec.,
W.AtL; 8a-c, LV ext., RV and LV hinges, XO.5
(711).

Placamen IREDALE, 1925 ["Venus placida PHILIPPI,
1844; OD]. Concentric sculpture as in Lirophora;
lunule deep, heart-shaped (329a). Mio.-Rec.,
Australia.

Protothaca DALL, 1902 ["Chama thaca MOLINA,
1782; OD]. Ovate, convex, sculpture reticulate;
lunule normally present; escutcheon absent or in
LV only; 2b and 1 bifid; pallial sinus moderate in
size, pointed. Mio.-Rec., N.Am.-S.Am.-Asia-Carib.
C.Am.
P. (Protothaca). Radial sculpture predominating on

anterior and middle slopes, concentric on poster
ior; inner margins crenate (228). Mio.-Rec.,
N.Am.-S.Am.-Japan.--FIG. EI50,10. "P. (P.)
thaca (MOLINA), Rec., W.S.Am.; 10a,b, RV ext.,
int., X 0.7 (Philippi, 1847).

P. (Antinioche) OLSSON, 1961 ["Nioche (A.) beili;
OD]. Sculpture as in Periglypta but hinge and
escutcheon as in P. (Leukoma). Rec., W.C.Am.
S.Am.

P. (CaIIithaca) DALL, 1902 ["Tapes tenerrima
CARPENTER, 1857; OD]. Sculpture uniformly
reIiculate; lunule feeble, escutcheon wanting; in
ner margins smooth (228). Mio.-Rec., W.N.Am.
Japan.

P. (Colonche) OLSSON, 1961 [ "C. ecuadoriana;
OD]. Resembling P. (Antinioche) but lunule
and escutcheon are wanting. Valves inflated.
Rec., W.S.Am.

P. (Leukoma) ROMER, 1857 ["Venus granulata
GMELIN, 1791; SD KOBELT, 1881] [=Nioche
HERTLEIN & STRONG, 1948 (type, Venus asper
rima SOWERBY, 1835; OD); not preoccupied by
Leucoma HUBNER, 1822]. Radial ribs fine, con
centric sculpture reduced; lunule radially ribbed,
incised; left valve with beveled escutcheon (329a).
Mio.-Rec., Carib.-E.C.Am.-W.C.-Am.

P. (Notochione) HERTLEIN & STRONG, 1948 ["Ve
nus columbiensis SOWERBY, 1835; OD]. Ribs
heavy, predominantly radial; shell rounded-

trigonal (695). Neog.-Rec., Japan-W.C.Am.-S.
Am.

P. (Novathaca) HABE, 1951 ["Chione euglypta
SOWERB Y, 1914; OD] . Radial sculpture weak,
absent at ends of shell (365). Rec., Japan.

P. (ProtocaIIithaca) NOMURA, 1937 ["Venus
adamsi REEVE, 1863; OD]. Sinus shorter and
more pointed than in P. (Callithaca) (365). Plio.
Rec., Japan.

P. (Tropithaca) OLSSON, 1961 ["Venus grata SAY,
1830; OD]. Resembling P. (Protothaca) but
smaller, sculpture weaker, escutcheon reduced;
color variability extreme. Rec., W.C.Am.-S.Am.

P. (Tuangia) MARWICK, 1927 ["Venus crassicosta
DESHAYES, 1835; OD]. Radial ribs heavy, shell
elongate to rounded-quadrate (592). Plio.-Rec.,
Japan-N.Z.

Tawera MARWICK, 1927 ["Venus spissa DESHAYES,
1835; OD]. Resembling Chamelea but lunule less
deeply sunken; cardinal teeth more divergent.
L.Eoc.-Rec., N.Z.
T. (Tawera). Sculpture of levelled smooth ridges.

L.Eoc.-Rec.--FIG. EI51,7. "T. (T.) spissa
(DESHAYES), Rec., N.Z.; 7a-c, LV int., RV int.,
LV ext., Xl (592).

T. (Turia) MARWICK, 1927 ["Turia chattonensis;
OD]. Small, sculpture of thin, spaced concentric
lamellae with irregular crests (592). L.Eoc.
L.Mio., N.Z.

Timoclea BROWN, 1827 ["Venus ovata PENNANT,
1777; M] [=Pasiphae GRAY (ex LEACH, MS),
1852 (obj.); Parvivenus SACCO, 1900 (type, Venus
marginata HORNES, 1861; OD); Veremolpa IRE
DALE, 1930 (type, V. ethica; OD)]. Small, rather
compressed, sculpture predominantly radial; es
cutcheon smooth. U.Oligo.-Rec., Eu.-C.Am.-W.
Pac.-Australia-E.Indies.
T. (Timoclea). Concentric sculpture present as

nodes on ribs. U.Oligo.( Aquitan.)-Rec., Eu.
E.C.Am.-W.C.Am.-W.Pac.--FIG. EI51,5. "T.
(T.) ovata (PENNANT), Rec., Medit.; 5a-b, RV
int., LV int., X2; 5c-e, RV ext., RV and LV
hinges, X 1.3 (711; Keen, n, Stanford Univ.
CoiL).

T. (Chioneryx) IREDALE, 1924 ["Venus striatissma
SOWERBY, 1853 (=Erycina cardioides LAMARCK,
1818); M]. Subrostrate posteriorly; lunule striate,
colored (329a). Rec., Australia.

T. (Glycydonta) COTTON, 1936 ["Venus marica
LINNE, 1758; OD]. Concentric sculpture of
raised lamellae on posterior slope (695). Pleist.
Rec., E.Indies-Australia.

Family PETRICOLIDAE Deshayes, 1839

Oval, with no lunule or escutcheon;
sculpture radial or obsolete. Hinge without
lateral teeth; three cardinals in left valve,
2b bifid, right valve with 1 and 3b only;
pallial sinus well developed. Eoc.-Rec.
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FIG. E151. Veneridae (Chioninae) (5,7); (Petri
colidae) (1-4,6,8) (p. N688-N689).

Petricola LAMARK, 1801 ["P. costata (="Venus
lapicida GMELlN, 1791); SO SCHMIDT, 1818]
[=Naranio GRAY, 1853 (obj.; SO LAMY, 1922)].
With radial sculpture, at least in young; commonly

Pleiorytis

Petri cola

Mysia

Rupellaria

Tawera

distorted by nestling. Eoc.·Rec., N.Am.-W.Pac.
Australia-Asia-Eu.-Carib.
P. (Petricola). Sculpture of fine radial, divaricate,

or zigzag riblets (515). Rec., E.N.Am.-W.N.Am.
W.Pac.--FIG. EI51,3. "P. (P.) lapicida (GME
LIN), Carib.; 3a,b, LV ext., RV int., Xl (Brown,
1844).

P. (Claudiconcha) FISCHER, 1887 ["Venus mon
strosa GMELlN, 1791; M]. Sculpture cancellate,
lamellose posteriorly; posterior margin thick; RV
may overlap LV ventrally. Rec., W.Pac.-Aus
tralia.

P. (Lajonkairia) OESHAYES, 1854 ["Venerupis de
cussata (="V. lajonkairii PAYRAUDEAU, 1826);
T] [=Lajonkairea AUCTT. (nom. null.)]. Sculp
ture cancellate; boring habit not developed. Oligo.
Rec., Eu.-Japan.--FIG. EI51,2. "P. (L.) lajon
kairii (PAYRAUDEAU), Rec., Medit.; 2a,b, LV and
RVhinges, X2 (515).

P. (Petricolaria) STOLlCZKA, 1870 ["P. pholadi
form is LAMARCK, 1818; 00] [=Gastranella
VERRILL, 1872 (type, G. tumida; M)]. Elongate,
with nodose radial sculpture; hinge plate narrow,
teeth small, 2a may be obsolete (515). Oligo.
(Aquitan.)-Rec., Eu.-E.N.Am.-W.N.Am.--FIG.
EI51,6. "P. (P.) pholadiformis (LAMARCK), Rec.,
E.N.Am.; RV int., Xl (1007).

P. (Petricolirus) HABE, 1951 ["P. aequistriata
SOWERBY, 1874; 00]. Radial striae subequal,
numerous, over entire shell; posterior end trun
cate (365). Rec., Japan.

P. (Pseudoirus) HABE, 1951 ["P. mirabilis OE
SHAYES, 1853; 00]. Shell thick, compressed, not
burrowing (365). Rec., Japan.

P. (Rupellaria) FLEURIAU, 1802 ["Venus litho
phaga RETZlUS, 1786; M] [=Choristodon JONAS,
1844 (type, C. typicum,. M)]. Sculpture of coarse
radial riblets. Eoc.-Rec., Eu.-E.N.Am.-W.N.Am.
W.Pac.-Japan.--FIG. EI51,4. "P. (R.) litho
phaga (RETZIUS), Rec., Medit.; 4a, RV int., Xl;
4b,c, RV and LV hinges, X2 (515,1007).

P. (Velargilla) IREDALE, 1931 ["Naranio rubi
ginosa ADAMS & ANGAS, 1863; 00]. Thinner than
P. (Petricola); burrowing in ooze, not boring
(695). Rec., Australia.

Mysia LAMARCK, 1818 (ex LEACH MS) ["Venus un
data PENNANT, 1777; M] [=Lucinopsis FORBES &

HANLEY, 1848 (obj.)]. Smooth, resembling Cy
clinella but with only 2 cardinal teeth in RV
(515). Rec., Eu.-Australia.--FIG. EI51,8. "M.
undata (PENNANT), Rec., Eu.; RV int., Xl (695).

Pleiorytis CONRAD, 1862 ["P. ovata (=Petricola an
tenaria CONRAD, 1833); M]. Shell thin, hinge with
3b weak to obsolete. Mio., E.N.Am.--FIG. E151,
1. "P. centenaria (CONRAD), USA(Md.); 1a,b, LV
int., RV ext., XO.5 (Glenn, 1904).

Family COOPERELLIDAE Dall, 1900

Shell thin, ovate-quadrate, moderately in
flated; hinge without lateral teeth, right
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Glauconame

Glauconome GRAY, 1828 [*G. chinensis; MJ
[=Glauconomya BRONN, 1838 (obj.); Glaucomya
WOODWARD, 1854 (nom. van.); Glauconoma
CHENU, 1862 (nom. null.); Glauconometta IRE
DALE, 1936 (type, G. plankta; OD); Glaucono
mella ALLAN, 1950 (nom. null.)J. Periostracum
light to dark green, smooth or wrinkled. [Habitat,
marine to brackish water.J Rec., IndoPac.-Australia.
--FIG. EI52,2. *G. chinensis, E.Indies; 2a,b, LV
ext., int., Xl (Habe, 1954); 2c, RV int., Xl
(305).

FIG. E152. Cooperellidae (1); Glauconomidae (2);
Rzehakiidae (3) (p. N690).

Family GLAUCONOMIDAE Gray, 1853
[==Glauconomyidae CHENU, 1862; Glaucomyidae, Glaucono·

meidae (spelling errors) 1

Elongate shells, smooth, with conspicuous
periostracum; hinge with three cardinal
teeth in either valve, lateral teeth wanting.
Rec.

valve with two thin cardinals, 1 and bifid
3b; left valve with three cardinals, 2b
bifid; ligament depressed, seated on laminar
nymph; pallial sinus wide. Mio.-Rec.

Cooperella CARPENTER, 1864, p. 639 [*Oedalia (C.)
scintillae/ormis, p. 639 (=*0. subdiaphana, p.
639); M (synonymy of generic and specific names
established by first reviser, DALL, 1900J [=Oedalia
CARPENTER, 1864 (non Oedalea MEIGEN, 1820);
Oedalina CARPENTER, 1865 (pro Oedalia) J. Mio.
Rec.
C. (Cooperella). Hinge with 2b deeply divided;

pallial sinus deep, its apex rounded. Mio.-Rec.,
E.N.Am.-W.N.Am.-S.Am.--FIG. EI52,1. *C.
(C.) subd.aphana (CARPENTER), Rec., USA
(Calif.); la, RV in!., XU; 1b,c, LV and RV
hinges, X2 (515; Arnold, 1903).

C. (Cooperellopsis) WOODRING, 1925 [*c. (C.)
thaumasta; ODJ. More quadrate and inflated
than C. (Cooperella); 2b not deeply bifid; pallial
sinus obscure (695). Mio., Carib.

[nom. corr~ct. NEWELL, 1965 (~X order Myacea STOLlCZKA,
1870)] [Adapedon,a AUeTT., in part] [Diagnosis by N. D.

NEWELL]

Thin-shelled, burrowing forms with well
developed siphons; strongly inequilateral,
equivalve or inequivalve; isomyarian or ani
somyarian; one cardinal tooth in each valve,
or edentulous; lunule and escutcheon absent,
or poorly developed; shell not nacreous.
Carb.-Rec.

Order MYOIDA Stoliczka, 1870

[nom. transi. ~t corr~ct. NEWELL, 1965 (ex order Myacea
SToLlezKA. 1870)] [Diagnosis by N. D. NEWELL]

Hinge edentulous or with one cardinal
tooth on each valve; ligament external,
borne on well-marked nymphs, in some
forms with internal resilium; sinupalliate.
Perm.-Rec.

Superfamily MYACEA Lamarck,
1809

[nom. Iransl. GILL, 1871 «x family Myacea GOLDfUSS, 1820)
(=myairc:s LAMARCK, 1809)] [Materials for thIS superfamily

prepared by MYRA KEEN]

Suborder MYINA Stoliczka, 1870

Family RZEHAKIIDAE Korobkov, 1954
[=Onchophoridae DAVIDASCHVILI, 1934]

Ovate, moderately small, strongly inequi
lateral, nearly smooth, beaks low; hinge
lacking lateral teeth, with two cardinals in
right valve (1 and 3b), and three in left
(2a, 2b, and 4b); anterior adductor muscle
scar deeply sunken, bordered by ridge pos
teriorly; pallial sinus shallow (716). [Ap
parently aberrant brackish-water descend
ants of marine Tapetinae.] M.Mio.-U.Mio.

Rzehakia KOROBKOV, 1954 [pro Oncophora RZEHAK,
1882 (non DIESING, 1851) J [*Oncophora socialis
RZEHAK, 1882; OD J. Cardinal teeth slightly bifid.
M.Mio.-U.Mio., E.Eu.--FIG. EI52,3. *R. socialis
(RZEHAK), Mio., Czech.; 3a-c, RV in!., ext., LV
int., Xl (Rzehak).
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