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Umionoida—Unjonacea

Pseudocardinia

e DAL Pseudocardiniidae {p. N410-N411).

RY teeth bave rounded ransverse sidges, to which
grooves in dental sockets of LV correspond; an-
terior Laterals not extending beyond beaks, M.Jor,
(ABen.-Bathon.},  C.Asia-EAsia. Fic, D14,
Ja. *P. snbmagra, Bajoc, ETien-Shan; LV int,

Hale (Mawrison), Bajoc., IF..T}(:wSh‘{i?j%RV int.,
K09 (Marunson, 1959} eewFra, D14,3e, P jeni-
seics Marrivson, Bajoe, Chulima-Yenisel basin,
C.Asia; LV ext, X1 {Martinson, 19613,

Kija Lenevuv, 1958, p, 73 [*K. tfacfinenss; OD].
Shelt small, known species not exceeding 17 mm.
in length, ovate, short to well elongated, obhiquely
truncited postertorty; umbones protruding stightly;
maost species with posterior diagonal ridge; RV
with 2 or 3 anterior and 2 or 3 pasterior, trans-
versely prooved taterad weeth, separated by sockets
whiclt recetve corresponding teeth of LV; anterior
hiterds extending posteriorly well beyond  beaks,
posterior laterals distant from latter, occupying pos-
terodorsal  angle.  MJor-UJur, ClAsia, Fia.
14 2a. *K. tinzhinenss, UJur., Chulimo-Yenisel
basin; RV int, X3.3 {Lebedev, 1958). Fra.
Di4,26. K. Libeteriensis Lesspev, UJur,, same
region; LV ext, X 3.3 (Lebedey, 19583,
Okribella Kawnapest, 1942, po 77 [1*0. elliptica;
O] Shelt w 24 mm. long, ovate, length nearly
wwice  height, inequilateral, inflation  minderate;
umboenes broadly rounded, not protrading, at about
anterior third of longth; hinge cdentulous; growth
lines drregular, moderately coarse: adductor scars
very dersally placed, narrow, anterior one deep, pos-
terior shallow. M. jar.(Bathon.}, USSR (Georgia),
?Sibireconcha Lenspry, 1958, p. 69 [*S. lankovien-

X Le(MafRson, 1959)iTio, DI4,38, B cgri- - - exbuiX 1.5 (Ragozin, 1938).

N411

sigy ODT. Shell smafl, known species not exceed-
ing 22 o, o dength, oblong, mueh elongated,
strongly  Inequilateral,  obliquely  troneated pos-
terjorly; umbones broad, not protruding;  weak
posterior  dingronal vidpe present;  dentiion un-
koown, M Jur, USSR (WS-8 -Transbakat) -

Chittem—bra, DU e 280 fankonionss, G.Asia
(Chalimo-Yenined basin); RV ext,, > L4 (Lebedoy,
PSR} e B, DY So anodontoides (Ciinny-

sunv), sune region; RV ext, X1.2 (Lebede,
TUSHY,

Frujuella Racomn, 1938, p. 108 [*T7. chachlovi;
SD Lumxrvicl ¢ al., 1960, p. 99], Shell about
10t 20 mm, long when full-grown, ovate, sub-
equilateral, more strongly convex than Fergano-
coicha and with more protruding umbones; hinge
ling straight; dentition unknown; growth lines
incpnspicucus, L Jwr-M.Jur., USSR(Sib.} C.Asia-
E. hsia, Fre, D13,3. *T erassa Racoziv, M.Jur.,
Chalimo-Yenisel basin, C.Asia; LV ext, X1i
{Lybedev, 1958).

PUtichamielia Racoziv, 1938, p. 138 [*U. tungus-
.riz‘{;; SD LumxrvicH e al., 1960, p. 991 Sheil
nhg:iut 10-20 mum, long when full-grown, oblang,
steangly incquilateral, with unprotruding, proso-
gyrous wmbones placed near anterior end; infla.
toy modernte; obtase angulation commonly runs
from umbo to posteroventral angle of shell; dent-
tion unknown, L.Jur-M Jur.(mainly Liac), USSR
{S1h.)-C.Asia-E.Asia. Fro, B13,2, *U. tungus-
ddeg, LJur.(Lias), Sib.(Tungusska basin); LV

Family UNCERTAIN

PNyassa Havz & Wmvrieen, 1869 [*N. arguta;
O] [=Modivconchs HaLl. & Wairrierp, 1869;
nomr. oblit, (abj.}]. Eaquivalve, beaks anerior,
wapsversely elongate or subclliptical. Beaks smal,
appressed; hinge long, arcuate, with numerous
irrggular cardinal teoth under the beak and 1 to 4
elopgate famellar teeth; ligament external. Surface
with concentric growth lines and in some species
obscure radit and a weak sulous, M. Dev,, N.Am.-
L (Ger,). Tre, D104, *N. arguta, USA
(N.Y.}: 9a, ext. LV, showing ornamentation, X [;
46, hinge RV, showing dentition, gready enl
{F{all, 1885). [LaRocour]

Superfamily UNIONACEA
Fleming, 1828

[nom. tramsl. Tiene, 1934 (ex Unionidie Fremina, 182831

[#ro Naisdacea awverr. (iavatid family-group Iacking ype

genus) o {Materials for this superfamily prepared by Frivz
Haas, except as atherwise recorded]

Shell mostly equivalve and isomyarian
except where modified by attachment, main-
ly nacreous, with prismatic layer and heavy
perjostracum; beaks commonly with orna-
mentation;  dentition, wherever present,

R




N412 Bivalvig—DPalacoheterodonita

usually consisting of somewhat rugose car-
dinal and posterior lamellar tecth. [Ex-
clusivery  fresh-water habitar with farval
stage parasitic in fish.] ?Perm., Trias-Ree.
The fresh-water bivalves classed together
in the Urionacea are distinguished by the
porechyin-white to bluish or purpletinted
pearly layer of their shells, rather variable
naiure of dentition or lack of hinge teeth,
variouy structures of the soft parts, and
characters of larval development. Variahility
of the shells due to ccologic medifications
gives rise to many problems in classification.

SHELL CHARACTERS

Upignacean shells range in outline from
nearly circular to elongate rodlike shapes
and in thickness from flatly compressed
forms to subglobular. Some shells are less
than ope inch {25 mm.) in length and oth-
ers more than one feot {300 mm.). The
shell iy composed of three layers: a horny
myamg thundi covering of conchiolin, the
periostracam, which is smooth, yellow-
brown or black-brown, and commonly
markegl by color bands that radiate from
the beak; a pr:qmahc calcareous layer' and
forming the hinge tecth and interior, a

nacreops layer of calcium carbonate with
lamellyr  structure  consisting  chiefly  of
aragonite. These layers together range from
paper-thin 1o a thickness of about 15 mm,
Names commonly applied to parts of
unionacean shells, and not corresponding
to those used by other clams, are indicated
in Fig. D15, Although the surface of some
shells is. smooth or merely shows prowth
lines, that of others is partly or entirely
wrinkled or ribbed, and there may be knobs,
tubercles, or even spinose projections; com-
monly these surface features of the shell
form a pattern that is fairly definite and
constant within limits of an individual
genus or species.

The hinge varies greatly in the Unionacea.
Shells having  weli-defined  dentition are
characterized by prominent cardinals be-
neath and somewhat in front of the heaks
accompanied by less  conspicuous  long,
Inmeliar ridges (regarded by many investi-
gators as modified cardinal teeth  not
homologous with the laterals of hetero-
donts} behind the beaks. This deatiten

normally consists of two cardinals and 1wo
posterior lameliar teeth on the left valve
matching sockets between the teeth of the
opposed vaive, but there 1 much deviaion
{rom this. The teath project from a widenad
portion of the dorsal shell murg (hiope
plate), which persists in the toothless space
between cardinals and lamellar weeth, The
cardinal teeth are relatively persistent; those
which are very slender commonty are sup-
ported by 2 ‘;[rcnkthcniﬂg deposit (£l
crum}, The posterior lamellar reetly tend
to be freduced and in many forms to dis-
appear, Some shells have very imperfect
dentition (Al 1smidomi1me) or none at all
{Anodontinae} other than lamellar ridges
close to the dorsal margin; such ridges
{termed claustra} are not homologous with
the teeth of other Unionacea. A type of
hinge found in a few genera (e, Peendo-
don, Legummam) tentatively classed among
Unionacea 1s dislmgulshccl by several shost
rounded projections aleng the dorsal mar
gin of the shell near the beaks, but no hinge
plate or fulerum is present. Sull anether
type, which is observed in the generally
edentulous Mutelidae, 15 marked by crenu-
lations along the hinge line, superficially
resembling taxodont dentition,

Inside the shell, the beak cavities may
be capacious and deep or small and shatlow,
Muscle impressions {anterior and posterior
adductors) lack speciat importance, but that
of the pallial muscle is marked by an entire
pallial fine in most shells or by one with a
slight sinus in some mutelid {Fig, D15.0).

Shells belonging to genera of the Mar-
garitiferidae, Unionidae, and Mutelidae are
bitaterally symmetrical, owing to the up-
right (orthothetic) position in which they
are held, parly embedded in bottom sedi-
ment. Among the Ethertidae, however, a
free-moving early life is followed by attach-
ment of cne of the valves lying on its side
(pleurothetic) like an oyster, and because
the lower valve becomes larger and deeper,
symmetry of the shell vanishes. I.,xupuum
ally, as in Arconaia and Arcidopsis of the
Unionidae, the youthfal symmetrical stage is
followed by sideward bending ol the valves
or twisting of the shell areund ity axis in
such manner that it can no loager stand up-
right but comes to rest on its side with one
valve larger than the other.
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LARVAL STAGE

All known Unionacea, after hatching
from fertilized cpgs, pass through a lfurval
stage (generally termed glochidium, but in
the Mutclidae called lasidium).  First de-
velopment of the larva occurs in a brood
pouch (marsupium) of the parent, consist-
ing of space hetween pairs of gills. The
glochidia develop within their egg mem-
branes and feed almost exclusively on the
egg yolk. After a time, the larvac are ex
peiled and further growth then becomes, de-
pendent on chance contact with a fish, to
which the glochidium fixes itself by a
sticky thread and by hooks on its vajves.
As a cystinclosed parasite in the flesh of

the fish, it draws nourishment from its
host untit it grows inte a minute complete
clim, when it pierces the skin of the fish
and drops to the bottom of whatever stream,
pord, or lake is being traversed by its free-
swimming carrier. Obviously, this curious
adaptation in larval development, which
distinguishes the Unionacea from other
pelecypods, s extremely important  ag
means of dispersal,

ECOLOGIC INFLUENCE ON SHELL
CHARACTERS

Study of unionacean assemblages liviag
in different environments serves to demon.
strate the existence of variations in shell
characters that may be correlated with the
nature of physical surroundings. Size, shape,
and color of the surficial conchiolin layer
all may be affected. The shells of members
of this group tiving on a hard bottom gen-
erally are shorter and rounder than those
found in mud or soft sand. Individuals col-
lected from lake-bottom sediment show a
tendency 10 have shortened and thickened
anterior areas associated with preduced and
somewhat compressed  posterior regions,
Shells of Unionacea from small streams are
less swollen generally than corresponding
shells in rivers, Also, the same species may
be represented by smooth shells in small
streams and by populations with more or
less strongly sculptured  shells in large
streams and lakes. Prevailingly, shell sur-
faces marked by tubercles and ridges char-
acterize river and lake environments.

Variations that reflect ecological factors
must not be overlocked in study of the
classification of Unionacea, for otherwise
erroncous conclusions as to the taxonomic
significance of divergent or convergent shell
characters are invited, Owing to the eco-
logical plasticity and the rapidity and wide
range of dispersal of these fresh-water clams
by fish-borne larvae, a single generation may
produce offspring that on reaching maturicy
differ notably from parent forms. This is
strikingly illustrated by comparing the com-
pletely sculptured shells of some unionids
in large eastern African lakes with taxo-
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nomically  equivalent  smooth shells in
streanys that empty into these lakes.

CLASSITICATION

Arrangement of the varied hosts  of
Uniogacea,  distributed throughout  the
world and having a range from ?Triassic
or Jurassic to Recent, offers great diffi-
culty fo the taxonomist who aspires (o rec-
ognize and define phylogcnctically sig-
nificapt assemblages of varying magnitude.
Characters of the solt parts, such as unien
of mpntle lobes, completeness of siphons,
adapgation of gill spaces as marsupia, na-
ture pi the foot and musculature all aid
in repognizing relationships among living
formg but mostly have littie value for work
on fossils, Chief shell characters judged to
be useful for classification include general
form {with attention given to effects of
sessile existence), features of the beak re-
gion {denoting nature of the immaturc
shell), ligament, dentition, muscle  scars,
and pailial markings. Evidence of the high
degree of developmental plasticity of the
umionacean shell and the certainty that
many gaps in knowledge limit the under-
sanding of madern {orms, not o mention
fossils, indicate the difficulty of {ormulat-
ing a satislactory natural classification not
yet achieved in this group. The only all-
inclusive study of fossit Unionacea so far
published is by SaANDRERGER (1870-75) long
belore most of the genera were established,
Later workers have been concerned with
Recent forms alone or with assemblages of
various regions, The Zrrres (1913) text-
hook on inverrebrate fossils mentions only
13 upionacean genera, Mostly without chag-
acterizations: these are divided among three
families (Unionidae, Mutelidae, Etherii-
dae). Only very recently a system of the
Unionacea for both Recent and fossii forms
has been published by MoprLe (1942); it
lists practically all the genera and subgenera
of the superfamily known at that time,

Tihe following section of the Treatise on
Unipnacea recognizes 150 genera and 112
subgenera (223 units excluding nomino-
typical subgencra); these are grouped in
four families, one of which {Unionidae) is
divifled into six subfamilies,

Bivalvia—Palacoheterodonta

LITERATURE ON UNIONACEA

As well may be expected, a vast litera-
ture peririns o Recent and fossil uniona-
cean bivalves. Only o selected fraetion cin
be cited i the general reference dist Here
it may be uselul o make note of more un-
portant works in a few classical  groups,
as follows.

Comprehensive general works on Recent
Unionacea. Flere may be included nos,
140, 354, 496, 497, 533, 538, 843, 846,
862-865 of the reference list,

Regional monographs on Recent Uniona-
cea. For MNorth Amecrica, nos. I94, 147,
328; Central America, nos. 306, 356, 588;
South America, nos. 359, 694, 702; Hurope,
nos. 798, 969; India, nos, 389, 756; China,
no. 405; Africa, nos. 142, 362, 538, 389;
Australia, nos. 168, 434,

Comprehensive  monograph — on
Uniongcea. No. 824,

Regional works on fossil Unionaced. For
North America, no. 401; Europe, nos. 86,
87,411, 881, 968; China, no. 686,

fosail

Pamily MARGARITIFERIDAE Haas,

1940
Ivatiduted family-proap name, ICEN, 1957 (Opinion 493,
p. 2033} {=M wninae OrTsaws, P {supprossed Dy
I L 1957, Opinjon 49%, p, 16503 ]

Shell equivalve, mostly compressed; um-
bonal sculpture (if present) comprising Lvo
angular unjeined hooks; beak cavitics shal-
low, posterior lamellar teeth rending to be
reduced.  Gills without water tubes, partly
free posteriorly, with incomplete dinphragm,
marsupium occupying ali four gills. U.Crees
Ree.

Margaritifera  ScHunacieg, 1816, o 7 fvalid
emendation of Margarttfera  SCHUMACHER, I8t6
(ICZN, 1957, Opinion 495, p. 280y ] [*Mya mar-
paritifera Linwf, 1758, p 671y M] [==Mear-
garitand SCHUMACHER, 1817, po 123 (obl); Mar-
gatifera Scrvmacier, 1823, p. 6 (nom. van. pro
Margartifera); Damalis Luacs, 1847, p. 272).
Characters of family. U.Cret-Rec., Luo.N.Am.-
Asia.

M. (Margaritifera). Shell heavy, thick, compressed,
without  posterior lamellar  tecth, UCret-Rec,
R M A LAt —eebio, D63 *M (M)
margaritifera (Linnf), Rec, u,; Sab, LV oxt,
RV iar, X0.5 {afrer 497).

M. (Cumberlandia) OrTsMANK,
monodonta Sav, 1829; OD].

1612 [*Unio

Elongate-arcuate,
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FESTE Vi

Pseudunio i

Margaritifera

Cumbertandia

Fia. D16, Margaritiferidac (p. N414-N415).

thing damellar weth weak, poorly defined. Con-  in LV and single cardinal and lamellar
tnuous Liminar septa between gills, running ob-  ooth in RV. Chils with water tubes, mar- '
liquely fotward. Ree, NAmo—Tig. DIGA supium occupying ali four gills or outer

M, {C) monodanta (Sav)y Hab, both valvcs : P y .
doradl, LV ext 305 (afier 467, pairs only, diaphragm complete. Trias.-Rec.

M. (Margaritanopsis) Hanas, 1910 [*Uniz laosen- ; X
sie Laea, 1803, OB Bloagate, compressed, Kid- fubfamily UNIONINAE Fleming, 1828

ney shapeds cantinals and posterior lanmellar weth

[ranr. fraad, Toes, 1934 (ex Unienidae Fuimiss, 1828)]

with fonp terdentad aren, Reel, SEAsin——aFia, Umbonal  sculpture mostly  concentric.

Prlenf. S0 (ML) dunsensie (Leayy faee, LV int,  Marsgpium oceupying all four gills or outer

bath valves darsal, RY exe, x 0.5 {afer 534). pairs (m]y. Treas.-Rec. .
M. {(Iseudunio) Haas, 1990 | pro Potodoma Here- L . L

. ) Unio invtesson, 1788 [*Mya  presorom iy
mannsen, T {non Muaces, TROGYT P¥0nd v ' [¥iya DU

stamdrd Laniatew, 1510 (=2*Unio auricularing
Seexarer, 17933 O Shell ear-shaped, heavy,
thick; with cardhinals and posterior lamellar tecth,
Loe-Ree, Fu-NAme——Te, D162, *M. (P.)
wiricedarig (Svexcien), Ree, Eug 2Zaé, LV
ext., RV int., X 0.5 {after 457},

1758; SDY Tumvon, JB3L (JCEN, 1957, Opinion
495, po 280 [=lfamnaea Pori, 1791 (obj.); .
Limnyeoderma Loy, 1795, Umiigenne Reniew,
1807 Lymuinm Owen, 1813 (rejected, 1CZN,

Opinipn 417); Unionea Ravinesque, 1815; Mysca

TurtoN, 1822; PMargarita Lea, 1836 (non Luacs, o

1819); Myisca L. Acassiz, 1B4S; Chondrosica '

Gusrey., 1848; PMargaron Lra, 1852; Nedularia

Family UNIONIDAE Fleming, 1828 Conpgg, 1853 Neduluridly Cocrorsrn, 15017,
e : .m-:-I‘ﬁ fetis arE [ L L TR v' (T

u(‘»”)l]“ih\’ WAL

- S— clqemite
oo uarval sheil; suplum uuupvm,; wi .',iv lerygth of outer gili pairs,

brak cavities deep, hm“t mostly with two [Fossil species of Undio deseribed  from  North
cardinals and two posterior lamellar teeth Americp are generally forms with complete hinge




Olliquata
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Fro. D34, Unionidae (Quadrafinae) {p. N436).

Vetulpnaia  Branson, 1935 [*¥. whitei; OD]

{=Vetulonaen Faovr, 1942], Beaks nearly ter-

mingd, LYV with 2 tamellar teeth, cuneiform cardi-

nal tooth above triangular socket; RY with single
lamglar tooth below triangular socket; umbonal
region marked by cancentric wrinkles, ventral area
posterior to heaks marked by radial undulations.

Pl NAmM—FiG, 033,01, *V. whitel; la-c, LV

int, RV inr, both valves dorsal, 0.7 (79).

Virgs Smseson, 1900 [*Unio beccarianus Tavres-
any Cawnrrs, 18835 OD]. Rather solid, clongate,
compressed, rounded in fraont, nearly straight be-

Jow: posterior slope low, smooth or sculptured;

carlinals small, solid, generally 2 in each valve;
intirdental interval long and  parvow, famellar
teeph rather long, straight. Ree., N.Guinca.

V. (Virgus). Sobd, sculptured with parallel folds
which begin at posterior ridge and branch out
oyer posterior slope and adjacent region of disc.
Ree., NGuinca——7Fic. 33,3, ¥V, {V.) bee-
cariants {TAPPERONE Canerrn)) 3a-c, LV ext,
RV int, both valves dorsal, X9.7 {Haas},

V. (Leiovirgns) Llass, 1912 [¥laio misoolensn
Sentrrmak, 1596, O3] [z=Nesonaia Haas, 149121,
Flongate, very short in front, long behindy beaks
low, sculpturcd with cadial Tokds; dise smooth,
Ree., N.Guinca{Misool 1) e e, D33 V.
(L.) misonlensis {(SCnERMAR); da-d, LV ext, RV
int., LV int, both valves dorsal, 0.8 (Llaas).

Subfamily QUADRULINAE Fiaas, 1929

Shelt mostly heavy, high, squarish to Ui
angular; beaks Fulf, ornamented with V- or
W-shaped folds which commonly extend
over entire disc, degenerating in some into
rows of tubercles; hinge heavy, angular;
shell shape commonty subject to sexual di-
morphism. Marsupium occupying all four
gills. L.Cret-Rec.
Quadrula  RAriNusQuE, 1820 [*Odbliguaria
rulz Ravinpsoui, 1820; 8D HERrMaNNsEN, 1847
Le=T heliderma  SWAINSON, 1840:  Telederm

g




Unionoida—~Unionacea N437

Parren,  1R751. Triangular, quadrangular  or
rhombaid, inthated; beaks rather prowinent, seulp-
wred penerally with few conpse. irreular, sub-
paratiel ridpes which forme knobs or tuboreles
where they cross posterior ridye: dise spooih or
sculprtsedy periostracim usaatly ull, ravless or
vuly feebly vaved; Minge normal, hinge plate flat,
wides cardimds heavy,  rapged, lamcllar etk
rather short, dower auxiliary one in some RV's.
Pleist - Bee,, NoAm,

Q. (Quadrula), Rounded 1o rhombaoid, solid,
pustutose, equal i both sexes; beaks seulptured
with fow coarse, sabparallel ridges; anterior end
roanded or subtruncase, base comunonly arcuate,
posterior end truncate, high, angled above; beak
cavities rather deep, Medst-Ree., N Am, Fie.
DL 200 (0. guadrula (Raringsgui}, Recy
Jade, RY exv, both valves dorsal, x8.75 (497 ).
Q. {Amphinaias) Cuosse & Frsener, 1894 [*Unio
conehianig Lea, TROG, OD FrBrelluta Faterson,
1927 {non Yorsseavnn, 1875 Pustulose Paven-
son, 192710 Round quadreate, truncate behind,
full, angled back of Ygament; beaks high with
fow coarse ridges swollen at posterior ridge; disc
mastly pustulose, but may be smooth or corru-
gateds periostracum commnenly with broad and
faint green ray: hinge massive. Ree., N.Am.
Fia. D345, *0. (A eouchianus {LEea); Sapb,
RV ext, LV int, 0.7 (497 ).

Q. (Luteacarnea) Fruicrson, 1927 [ *Quadrida
striara RaFisesotie, 182(; QD] [=Striata Frign-
soN, 1927 {pon Q. Bourrern, 1878)1. Oboval,
thick inflated, cancentrically ridped, ridges being
pustulase in places, Soft pans yellow. Ree,, N,
Ao, D36, 0. (1) stricta Ravines-
vl bad, LV ext, both valves dorsal, 0.7
(997 }.

Q. (Obliquata}  Fuswson, 1927 [*Obliguaria
{(Scalenaria) obfiguata Ravinrsous, 1820 OL3]
[==PScalenaria Rarmusous, 18201, Subtriangu-
lar, rather infated, heavy; beaks vory anterior,
high, full, wrned forward over conspicuons Jup-
ule; truncate in front, more or less peinted
behind; with radial depression behind and paralic}
to posterior ridge; binge massive, cardinals radial;
beak cavities deep, compressed, Ree,, N A~
Fun, D344, *D. (0.} ehlignaty (RariNesoue);
Fal, RV exr, both valves dorsal, % 0.7 (497 ).

Q. (Orthonymaes) L. Acasstz, 1852 {(*Unio cyl-
indricus Sav, 1816; OB}, Quadrate rhomboid,
with radial furrow on posterior slope; whole sur-
face except anterior emd generally pustulose, that
of posterior slope commonly wrinkled; umbonal
region high: periostracum lustrous, with paticrn
of triangular spots or chevron-shaped lHnes; hinge
strong, in some with auxitiary 3rd lamellar tooth
in RV; umbonal cavities deep, compressed, Rec.,
N.Am, Tio. D343, *0. (6.) cylindrica

(Sav); Ja-e, LY ext, RV int,, both valves dor-
s, WS (497 ),

Q. (Pleuronaia) Frivrson, 1927 [®Unio barnesi-
anny Lua, 1838; OD]. Subtriangular o almaost
clliptical, solid; beaks high, full; posterior ridge
strong, curved or subangular: cardinals small,
including auxiliarics, alse with auxiliary Jamellar
toethy beak eavities shattow, Ree., W.AM, Fia,
D32 *0, (P) barnesiong (I.za); 2a-c, RV
ext,, LV int, both valves dorsal, 1 (535).

Amblema Rarinssousn, 1819 [*A. costata Ravinrs-

que, 1832; 8D Rawivesgur, {832] [==Bariosta

Ravinesoue, 1832; Crenodonia ScHiLUETER, [838;

Baryoira 1. Acassiz, 18461, Heavy, with promi-
nent heaks; surface usually sculpured with oblique

folds, posterior  slope generally  having  smaller
radial plications which curve up behind; perio-

stracuin brown to black. L.Cref-Ree, N.Am.-

C.Am,

A {(Amblema), Rounded 10 subrhomboid; radia
phications usually strong, oblique, though in some
discs may be almost unornamented or slightly
sculprured  concentrically,  L.Cret.-Rer., N.Am.-
C.Ann Fio. D355, %4, (A.) plicata costata
RarmiesQue, Ree.; Sab, LV ext., both wvalves
dorsal, X055 {497},

A, (Psgcclomerus) Conran, 1853 {*Unic dombe-
yana Vavenciensns, 1827; SD Frieson, 19271
[==Pisonamblns Ravingsqur, 18313, Rhomboidal,
inflatyd with high posterior ridge; beak sculpture
coarsg, irregular corrugations swollen to nodules
an pepsterior ridge; disc seulptured on posterior
haif with oblique ridges, which may be corra-
g:ll(:d(j and with strong corrugations on posterior
slope; beak cavitices maoderately deep, nacre pur-
ple. Bee, NAm——F1o. 13353, ¢4, (P.} dom-
beyang  (Vavencienngs): Smb, LV ext,, both
valves dorsal, W07 (997},

A, (Ps{)rula) Hass, 1930 [*Quadrida rudis Sivp-
son, 1900; OD). Round to rounded quad-
rangufar, ventricose o quite compressed: beaks
promigent, with deep, commonly quite com-
pressed  cavities; umbonal sculpture of many
crowded, wavy, concentric wrinkles gradually
passing iato concentric pustulose or granular
scuiptre of disc on which Very conspicaous, cord-
like zones of growth are visible; nacre white tw
violet,  Ree., C.Am. Fie, D352, A, (P.)
salinarem Haas) 2a-c, LV ext,, RV int, LV int,
X 0.4 (Haas).

Cokeria  Marstiary, 1916 [*C. southalli; OD],

Subquadrangular, rather thin, ventricose, gaping
in front; tounded and narrow in front, perpendi-
cufarly truncate and high behind; beaks high, in-
curved, sculptured with 4 concentric ridges, which
become  elevated posteriorly;  pronounced furrow
extending from beak to lower 3rd of posterior
marging in RV with 2 thin cardinals and 1 thin
high lampellar tooth; 2 Jamellar weth in LV, [ Based
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on a unique individual, hence doubtful; perhaps  Costanaia MacNen, 1935 [*C. arcformic;, QD

an abnormaiity of Quadrala (Quadrada } wndulata Subquadrate, much inflated, posterior Margin per-
(Banwgs).]  Ree, NAM. Fie. 12359, “C. pendicutarly  truncated, nearly straight,  ventral
southalli; Ya,0, RV ext, int, x0.75 (580). margin arcuate; beaks Bigh, anterior, with fine

Fonalas
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concentric undulations, pointing down  umbonal
ridpre as raised choevrons; sarface sculptured with
12 w0 19 radial ribs which interseet sholl margin
at cdeep crepulnions: hinge margin long, arcuate;
cardinads deeply ferowed,  famedlay woeth short
amd feeble, Min., NoAm———116. 11358, %0, arel-
Joroie; Swh, LV ext, RY int, X073 (50d8).

Cyclonaias Priswuy, 1922 [ *Obliquaria tnbereulata
Kavinnsous, (B ODY {==Rotundaria  AcAssiz,
1852 {nor Raviwe s, 1R200]. Rouwncded  or
quadiaie; beaks prominent, curved inward and
forward over strongly marked funule, thar soulp-

Bl

wre consisting of 20 to 30 fine, wregular, broken,

somewhat concentric corrugations which praduaity
Blend with regular sculptare; posterior 0.6 of shell
tuhereolnte; boale cavities deep, compressed, nacre
vinlet,  Pleist-Ree, NuAn——Fe. D351 *C,
tuberenlate (Rarmwesoun), Recy Jo-o, RV oxt,
LV int, both valves dorsal, )05 (497 ).

Briscomya Sinteson, 1900 [¥Unie redudosiy Duouit
& Ciaren, [892; 0D Round or rhomboidal,
compressed, almost Tens-shaped, heavy, shore and

marrowly  rennded o frong, wide and roundly
trureate behindy beaks low, their sculpture un-
kiowisy posterior slope very low and compressed;
shell sculpture cavering entire dise, consisting on
anterior hall of 2 intwrsceting systems of clon-
pated knolis which mieet nearly at right angles 1o
form meshwaork, wihile on pesterior half are cord-
fike folds which curve upward, some with bifur-
cation; massive hinge plate, eardinals short, heavy,
lamellar teeth short, almost at right angles with
cardinals from which they are separated by wide,
smaoth, ascending interdental interval; beak cavi-
ties deep, commressed. Ree., W.ae, (Bornen) e
Fie, 13456, ¥, radolose (Duoviy & Criaren);
f-en BV ot RV int, LV int, X075 (Flaas).
Fonaias Mansttart, TR [*E peynovenica; O]
Peaks with numerous Veshaped oops, which are
spaced and
other, V's pointing toward ventral marging pos-
wrioe arcas with fine ribs running from posterior
ridpe 1o marging Plio, NoADL~eeFre D354, 40
revaosenion, LY ext, ¥ {Marshall),

1900 [ #Lnie trigonas Lia,
ubsp, of . awdergs Banwes, 1823);
Vainterin Ravisesgus, 18207 Planfoxia
1846, Fusconia 19271,
Roundad, elliptical, rhombold, or triangular with
beaks high and full, curved inward and forward,
seulptured with fuvw coarse, paraliel ridges which
curve upward  behind;  periostracum dark,  disc

nearly  regularly nestedd into cach

Tusconnia  Sintesan,
13l
OBy |
L. Acassiz,

FrizrsomM,

not sculptureds hinge plate of moderate width,
cardinals swrong, naere white, sahmon or purple.
Plefst-Ree, N Am-CLAmM. g, D362, *F,
undata migena (Lea), Ree; Zda-e, RV ext, LV
int, both valves dorsal, X 0.4 (497 ).

Lamprotula Smvpsoy, 1500 [*Chama

plumbea

N439

Cugmnrrz, 179%; OD] [suGibbasula Sinspson,
19G0]. Reunded, subguadeangular, or whngular,
heavy, inflawed, with high beaks; beak with fow
con
dise penerally  covered  with coarse

ise, concentric Tidges which form double loops;

nodules or
knghsy periostracum gray to black, lustrous; hinge
magsive, all teeth vertieally striated, lower auxiliary
lamgellar woth in RV, cavity of beaks deep, comi-
pressed. Oligo -Ree,, EAsia-Japan.

L. {(Lampeotula), Rounded or subguadragular,
with beaks near anwrior end. Ofign.-Ree., E.Asia-
Ipans——a D375, *1. (L) plumdbead (Cuvng-
wyra)s Sah, LY exu, int, X0.5 {497 ).

L. (Parunio) Ding, 1930 [ *Parumio evasses; QDY
Rounded ovoid with anterior beaks, vewteally
cyrved; surface commonly with ridges or rows
ol nadules parallel to growth lncs; hinge mas-
sive, lamellar teceth above and parallel to cardi-
nuls. Pliv-Ree,, EAsia——T 16, D37,2, *L. (1%)
crasse (Prve), Plios 246, LV ext, int, X0.5
{738).

Loxppleurus Muug, 1871 [*Unie  belliplicatus;
(M), Subquadrangular, very inflated, with almost
central high be surface sculptured with about
6 broad, subparallel folds originaing at or near
beaks and corresponding to crenulations of the
ventid and posterior margins, U.Cres, NoAm.
Fro, 13365, *L, bclliplicarns (Mesg); LV ext,
w75 (569,

Megalonaias Urrennacsk, 1915 [*Unio heros Say,
1829 {==*Li. gigantens Darwes, 1823); OD)
|==Magnonatas Urrrreack, 19151, Large, heavy,
subrhombeid, moderatcly Inflated; posterior slope
rather high ribbed with coarse, regular undula-
tions eriginating i umbenal region; beaks low,
seylpored with coarse double-looped corrugations

which extend as nodules o posterior ridge and
ax wigzag ridpes over umbonal region to upper
postion of periostractm biack;  cardinals
bepvy, famcllar weth long and swraight, extending
cardinals. Kee,, N AmM-CAM, 1SN
i M, pigantes (Barwes), Rec.; LV ext,
k3 {(Conrad).
Megploneidea MacNun, 1935 [YM. poreata; OD]L
Large, subguadrate, inflated; beak sculpture of
scipiconcentric,  doubly  looped  undulations  in
yoangest stage, but in adult of heavy diagonal pos-
terior plications  originating  at anterior side  of
witbonal chevrons and smaller plications set at
copspicuous angle with large ones; cardinals faily
heavy, famcllar weth long and arcuate; ventral
tarder of shell shightly scalloped by cxternal ribs.
Mia., N.Am. Fre, 37,0, *M. porcata; RV

discy

nepr W

ext, K05 {568).

Pliconaias Marsuavr, 1929 [*P. popenocd; OD].
Subquadrate; beaks with wavy concentric undu-
latons, cach posteriorly completed by fine straight
threadlike rib running acress posterodorsal area
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Ouincuncing

T

Megalonaias
10d

Psoronaias Pseudobaphia

Fio. D36. Unionidae (Quadrulinae} (p. N439, N441-N4423}.
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Sulcatapex

Tritogonia

Fie, D37, Unionidae (Quadrulinac) (p. N439, N442).

trward beak; anteriorly undulations nearly fade
out but are indistinetly comploted by faine ribs
curving  toward beak; posterior portion of shell
with several rude plications  running obliquely
scross surface with patwern found in plicate North
American  nasads, Plo., N.Am. Fie, D364,
*Ppopeneet; LV ext, X 0.7 (584).

Potomida  Swanson, 1840 [*Unjo  corrugata
(z==*Unia semiragatus Lavanck, 1619); D]
Potamida L. Acwssiz, 18463 Psilunio, Rytia
Srerangscu, 1896;  Sabbaiz  Cossaanw, 1897,
Rhombunio Geastan, 1911 Migranaia Flannigar,
2] Rounded  rhomboid, moderately  heavy,
subinflated, round and shore in front, wide and
roundly truncate behind; beaks high, full with
nieerous, fine subparaliel wavy ridges which may
extend well over dise as rows of knobs or nodules;
crrdinals moderately massive, lamellar tecth com-
monly curved slightly; heak cavity rather decp,
{Under lacustrine conditions {e.g., Hungarian and
Rumanian Pliccene) the shells are more elongate
wedge-shaped and the beaks anterior; the cardi-
nals and lamellar tecth may be parallel to each
“other, strongly remindful of American and of

East Asiatic quadruline,] Oligo.f John Day)-Rec.,

Iiu-#E Asia,

P. {Potomida). Rounded, narrow in fron:, wide
behind; beaks submedian, covered by numerous
subparallel wavy ridges, mostly not cxtending to
dise; hinge moderately heavy. Oligo.(John Day)-
Reci, Bu-?EAsia~——TFio. D361, *P. (P.) Iit-
torais semprugate (Lasanck), Rec, Tug lab,
RV pxt, LV ine, X1 (Llis).

P, (Cuneopsidea) Wenz, 1928 [pro Iridea Ster-
anpseu, 1896 (mon Swansow, 1840)] [*Unio
serlprus Bruana, 18743 G, Elongate to wedge-
shaped, beaks placed well forward, anterior end
steeply descending sculpture of subparallel wavy
ricig!;fs and on greater portion of dise, of knobs
and nedules; hinge massive, cardinals and lamel-
lar yecth parallel, Pleist, EEu. Fro. 36,7,

*PO(C.) seulpta (Brusiea); 7a,6, RV ext, int,
x5 (967 ).

Proparpeysia  Piussry, 1921 [*Unio percorrugata
Warrrieen, 1903; OD). Small, quadrate; surface
in yopnger specimens with very strong corruga-
tion extending over half of disc, front half of shell
unscugptured; hinge strosg, cardinals high, lamel-

A
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lar tecth strongly bent t.Cret.(Lance), N.Am,
e, D357 #P. percosrigatt {WHITFIELD);
Tab, RV oxt, LV int, X1 (Whithield).
Pseudobaphia  Swewson, 1900 {¥0inio  bicsianus
Tiuony, 18775 OB Large, ovaly inflated, gaping
i front and bebind, rather heavy, with {ull beaks;
posteriar exlremity Diangulay; periostracum smooth,
brownish, raved; cardinal of RV large, irregular,
situated bebind pit and in front of beak; 2 remote
tamellar teeth, pootly defined, interdental interval
with numerous denticles; LY with 2 large cardi-
nals and 2 remote, indistines laterals; beak cavities
very lurge and deep. Reey, LA, P, 1330,10.
wp hiesiana (Huupn); J0ed, LY ext, RV int.,
LV int., both valves dorsal, {15 (Haas),
Psoronajas Crossk & FIscHER, 189S [ *Unlo psoricts
Monszer, 1851; OD1. Variable in shape, oval,
subtrigonal, cordiform, or rather drawn out behind;
dise covered with snall tubercles and showing in
some folds posteriorly; cardinal of RV thick and
furrowed, behind thin, compressed auxiliary; famel-
tar teech rather short, forming obtuse angle with
cardin and seporated from them by narrow,
straight interdental interval, Ree,, C.AmL Fia.
D364, *P. peorica (Mowsuer); 8a,6, LV ext., RV
int, 06 (306).
Quincuncina ORIMANN, 1922 [*Q. burkei WALKER,
1922; 0D} Sculptured, beusk sculpture subcor-
centrin and followed on disc by zigzag ridge which
hecomes locally broken into guincuncially arranged
nodulps. Ree., N.Am. Fio, D366, *Q. burket
WALIERS Ga,b, RV ext, LV int, X1 (Walker}.
Rhomtuniopsis  Haas, 1920 [*Unio (Cuncopsis)
tanrijprmis Furron, 1906 0D]. Oval o sub-
trianguiar, heavy; beaks nearly anterior, inflated,
their sculpture consisting of undulate folds; beak
cavitis deep; hinge consisting of heavy, low
cardipals and short, strang lamellar weth with dis-
fnct angle between these clements. Pleist.-Ree.,
E.As gt D363 *R. tquriformis (Fuuran),
Rec.; Ju-d, LV ext, RV int., LV int, both valves
Jorsyl, X1 (Flaas).
Schepmania  Iaas, 1912 [*Unio wictwenkhuisi
Sonrvman, 1892; OD]L Flongate, rounded 10
frong and behind, rather high and heavy, beaks

nat prominent; pusterior slope crossed by paraltel’

folds originating at posterior ridge and curving
up toward dersal margin; hinge normal for fam-
ity, cardinals low and stour, lamcliar teeth low
andd shores interdental interval long and srooth.

Ree., W.Pac.(Borneo}. Fio. D373 *S. mien-
wenhuisi (Semupman); 3ae, LY ext, RV int,
both valves dorsal, X075 {Haas).

Sulcatapex Yuw, 1945 [*8. areacens; ODY. Trape-
woidal to subtriangutar in outling, inflated, heavy,
with prominent umboncs and  strong  ligament
trace; beaks near asterior end, slightly incurved
and sculptured with broad, radiating wrinkles to-
gether with coarse, subregularly concenwic ridges;

posterior slope well marked; hinge muassive, with
broad plate; cardinals of subrhombuoidat  shape,
ragged and heavy; lamciar teeth moderstely de-
veloped, more or less tmpressed; muscle sear deep
andd of derepular shape, LOrefs NLARL G,
13374, *8. eretacensy b, LV int, both vilves
dorsal, X1 (1001).

Tritogonia 1. Acassiz, 1852 {*Unio verrucusts
Sav, 1834 (=*Uwin ruhererdatns Banwes, TH13):
On}. Tlongate rhomboid, heavy with strong pos-
terior stope, ohliquely truneated bebind i males,
samewhat compresserd apd rounded in fetmales;
base incurved, whole disc of female, exaept pos-
terior wing, covered with pustules; bheaks rather
low, hearing irreguiar, sabparaliel  ridges pos-
wrintly carved upward: periostranim dark olive;
hinge normal, hinge plate narrow, famellar teeth
long, straight, acar cardinalsy; cavity  of  beaks
rather  deep. Ree., N.AM. . AT T
verricosa (Sav); 6ah, LV ext, both valves dorsal,

KOS (497 ).

Subfamily ANODONTINAE Ortmann, 1910

Shell thin to medium thick, of variable
shape; hinge either toothless oc with short

posterior lamellar clements which cannot

be homologized with those of previously
treated subfamilics sinee they arise directly
from dorsal margin of shell and not from a
hinge plate, being sometimes termed “clay-
stra,” In contrast to “lamellar tecth” or
“laterals.” Beak sculpture consists of con-
centric, wavy ridges. Marsupium pad-
shaped, occupying entire outer gills; fully
developed glochidia kept within marsupinum
over winter; a special device for oxygen sup-
ply of glochidia within the aills has been
developed, the so-called lateral {or Ort-
mann’sy water tubes, U.Cres-Rec.

Anodonta Lasancic, 1799 | ¥Mytilus cvgnens Linnd,
1788, wonr, congerply o i Hochidieeen Ramase,
1797; dnodontiyenns Rnti, 180T st Hurne
ner, 181G Anedon Onew, LRES, dnodontes
Cuvier, 1817 Edentuda, Lipodonte  Nirssctt,
18201, Anodosre Fisonvr von Warmisng, IEEN
Onodon  Panvincron,  1836-37; Anvdonting
Senruprir, 18931 Colletoperum  BOURGUHIGNAT,
1881; Preranodon L. Pisomer, 18303 Fuangdonta
WesrErLonp, 1890; Nayadina pi Grucorio, 1914,
Anodota Prrreok, 1930¢ Colloprerum Bint, 1932,
Enphrata Pavrary, 19331 Irregulacly clliptical,
thin, flattencd to inflated, uncommonly winged
slightly  behind;  beak sculprare  consisting ol
" parallel ridges, usoally doubly tooped, ecoming
slightly nodulose on loops; surface smwath, perio-
stracur lustrous; hinge reduced to thin marging
of shell, curved, but some in lacustrine habitats
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with traces of claustray aceampanied by symiphynoty pesterior ridge and dorsal wing, surface smooth
ol posterior wing (Colletopterum phase), U.Cres.- exgept for growth lines, U.Cret.-Rec., holarctic,
Ree, worldwide in nerthern hemnisphere, —e[NG0 D383, YA (A} cygnen (Lanni}, Rec,;

A, {Anodontay, Hesk subeentral, nmilerately strong f}( ext., X0.25 (497},

Arnolding

Utterbackiang
Gobillotic

Fic, D38, Unionidae (Ancdontinac) (p. N342-N444),

P,
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A, (Arnoldina) Hansisar, 1912 [*d4. dejecta
Lewss, 1875; OD]. Elongawe-elliptical, broader
behind; beaks not prominent, their sculpture con-
sistiag of numerous ireegular ridges which tend
o become doubly louped and nodulose, Pleist.-
Ree,, USA{Calif.) ——TFrw. - D382, %4, (A4.)
dejecta Lowis, Pleist; RV ext, X 0.7 (386).

A. (Brachyanodon) Caosse & Frscrer, 1893 [*A4.
chapalenss Crosse & Frscner, 1892 (¥4, coare-
tata Anron, 1839); SD Tuwmor, 1934]. Short,
beaks anterinely sittated, not prominent, dorsal
margin ascending behind beaks. Ree., C.AM,
Tic, D385, *A. {B.) coarctata Anton; LV ext,
X1 (497 ).

A. {Gabillotia) Suwvam, 1890 [*A4, prendodopsis
Locanp, T883; SD Simesewn, 1900). Large, mod-
erately thick, shightly compressed, subrhemboid,
gaping behind; beaks low, with fine, broken,
coneentric seulpture; hinge hine very short, eden-
wlous, invaded by periostracum.  L.Pho(U.
Macot.}-Ree.,  SE, Fu.-SW. Asia (Syria) ——F1c,
D38,8. *4. (G.} psendodopits Locarp, Rec.;
8a-¢, LV ext., RV int, both valves dorsal, X0.4
{484 ).

A. (Maasiella) Tawovoonsm, 1925 [*A. arcacformis
Hrgoe, 1877, O3], Very inflated, with beaks
-ahmest central, Glochidium without hoeok or fila-
ment. Ree,, LEAsias Fic. 38,1, *4. (H.)
m'('a]:'/nr.'m': Feune; lab, LV ext, RV int,
X85 (405},

A, (Jdouvillea) Bfnd, 1932 [*4. pallaryi; OD].
Hinge with feeble “cardinals” and 2 claustra in
RV, and with single clavstrum in LV {Doubtful
subgenus; good figure unavailable.] Ree.,, N.Afr.

A, (pesanodon) Crosse & Fisoren, 1893 [*4,
lurnlenta Morerer, 1849; SD Tmenz, 19341
Subihomboid or ovoid, thin, inflated, with well-
developed low dorsal wing; beaks low, sharp,
thetr sculpture unknown; periostracum green or
olive. Ree,, CAme——TFic. D386 ¥4, (M)
lnralemta MoreLer; LV ext, X1 (306),

A. (}?yganodon) Crosse & Fiscurr, 1893 [*A.
globpsa Lia, 1841; 8D Friensow, 1927]. large,
oval, thin, inflated; beaks submedian, fult and
rather high, with looped wnd nodulose sculpture;
periostracum lustrous  bluish-green. Ree., C.Am.
i, 1384, *A. (P.) globosa Lea; LV ext,
K04 (306).

A. {Utierbackiana) Friznson, 1927 [#4, subordi-
cedate Say, 18315 OD] [=Utterbachia, Utter-
packia, ¥. C. Baxzer, 1927]. Large compressed,
suborbicular, semewhat produced near middle of
base, rounded n front, bluntly pointed behind;
beaks  fattencd, bearing few  irregular ridges,
generally broken into nodules, or only corragated;
posterior ridge distinet; disc smooth, periostracum
delicately rayed near beaks. Ree,, N.Am, Fis.
D387, *4. (U.) suborbiculara Sav; 7ab, LV
ext,, RV int.,, X0.3 (1490).

Anndontoides
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e

Cristaria

Fre. D3% Unionidac {Ancdontinae) {p NI41-
N446),

Smapson, F8UB [ pro dnedentopsis
Simpson, 1898 (nen M'Cov, 1851)] [*Anodonta
ferussactana Lea, 1834; O], Eliptical, inflawd,
thin, some constricted at center of base; beaks
rather full, with few coarse, subparallel, concentric
ridges, curved up abruptly toward rear, super-
imposed on fine radiating ridges; periostracam
smooth, shining, commonly rayed; hinge line
shightly curved in front of beaks, cdenwlous er
with rudimentary claustra. Pledst-Ree, N.AM.
Fro. D391, *A4. ferussacianus {LEA), Rec.: lat,
LV ext, hinges, 0,75 (497).

Cristaria Scuumacuer, 1817 [pro Dipsas Lracu,
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VB14 (mon Lavwenr, 1768Y1 [*D/peas plicatus
Lacu, IB1S: OD femflarbule Museum Callon-
nianumy, 1797, nom. nud.; Appior Menw, 1830;
Pianisotiz Raviwvsour, 1831 Ihpsada Cuvier,

Simpsonetila

N445

1834 Dipsax Vower, 1834; Dipsur Gray, 18353;
Divndsotis Uhrussan, 1835 Harbarg SowkRrny,
1839; PCraspedodonta Kuesern, 1842; Cleone
Gigrer, 1848; Dypras Kowsur, 1880; Crassitestd,

Strophitus

Pseudadontoideus

Lepidgdesma

Fic. D40, Unjonidae (Anodongnag) (p. N446),
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Cligne Spapson, 1600}, Mostly thin, elliptical,

winged posteriorly and symphynote; beaks rather
low, sculptured with fine, somewhat doubly looped
ridges at fist, and later with eoarse, low con-

contric rilges, nearly paratiel with growth lines;
periostracum smooth, commanty rayed; hinge with
anterior glaustrum wanting or vestigial and with
clongate remote posterior claustrum in each valve.

Tert(Mighen Ser.)-Rec.,, E.Asia-Japan.

C. (Cristatia}. Large, thin, thicker in front, swong-
by winged posteriorly, with I rows of plications
on posterior slope, Terz-Rec, F.Asia-Japan,
Fia. D393, *C. (€.) plieats (Lracu), Rec
3a,b, LV cxt., both valves dorsal, 0.3 (140).

C. {Pletholophus) Swpson, 1900 [*Symphynota
discoidea Lea, 1834; OD1. Short, clliptical, lenti-
cular, with compressed beaks sculptured with
Jow, wide, concentric ridges; weakly winged,
pointed posteriorly; claustra very weak or want-
ing. Ree,, E.Asia-SE Asta Fie, D392, *C.

(P.) discoiden {Lua}; 3a-c, LV oxt, RV inot,
both valves dorsal, %1 (997).

Lepidodesma  Siapsax, 1900 [*Univ langolara
Froos, 18745 OD]. Large, thin, inflated, with 2
high and sharp posterior ridges; beaks very high
and full, with sculpture of cordlike ridges follow-
ing growth lines and extending over whale shell;

with row of radiating nodules on middle of disc
and another stronger one on posterior ridge; Hga-
ment very large, covered with concentric scales;
2 anterior claustra in LV; lst clongate, and with
2 long, posterior claustra, higher having cdge re-
flexed upward; an anterior and posterior claustrum
in RV, periostracum scaly, folded inte hinge.
U.Pjo - Ree., E.Asia Fic. [240,8. *L. langutle-
tim (Heues), Ree; 8ad, LV ext, RV int, % 0.4
{405).

Leptanodonta Wienz, 1927 [*Dreissenonya nanion-
ides WQNZ, 1927 {(non Foous, 1870) {=*Leprano-
donta inmana Wexz, 1841); OD1. Small, thin,
roundeg] trapezoidal, campressed with small, low
beaks; dorsal margin straight, sloping anteriotly,
anterier nargin subanpgular, venual and dorsal
marging straight, almost paralicl, posterior mar-
gin sorpewhat produced; hinge cdentulous. Lo,
(UMacor.}), Eu.(Rumania), Fic. 1340,7. *L.
rummzc;-a; Wene: RV ext, 1 (966).

Pilshryoconcha Smapsow, 1900 [*Unio cxilis Loua,
1839, !‘)D]. Elongate, ciiptical, thin, compressed,
with lgw posterior wing, narrow and rounded in

front, i;)ointcd hehind, with almest parallel dorsal
and ventral margins, latter expanded posteriorly;
beaks low, compressed, sculptured with coarse,
irregulurly concentric and doubly looped undula-
tions; perlostracum stooth, yellowish to brown,
faintly raved in some; hinge edentulous, but corii-
monly with vestiges of faint, compressed claustrum
in froat of beaks. Ree., SE.Asta-Indon. Fia.
D40,3, *P. exilis (LEa); LV ext, X0.6 (Faas).

Pscudanodonta  Dovncuiewar, 1877 1P Adnodunta
conipfanata ROSSMATSSLER, 1833, 8D Wiestek-
Lunn, 1902] [=Pseadoanodonia Proacus, 1893
Prenanodonta WKennarn &  Woopwann, 19261,
Flangate, compressed, thin, shart and rounded in
front, long and biundy pointed behind, with ven-
tral margin pently eurved, expasded posteriondy,
and dorsal margin almost straight, ascending pos-
teriorly; incipient posterior wing: beaks low, sculp-
wred with 3 to 5 wberastate ridges; surfuce
smooth, green, hinge cdentulous. Ree, Lo
Fic, D40,2. *P. complanata {Rossmarssten); LV
ext, K07 (7985 ’

Simpsonella Cocxurery, TH3 {pro Dalliella Srvp-
son, 1900 (won Cossaany, 18953) [*Anodanta
prrpurea VaLgwoipsnes, 1833 0D, Subtrape-
zoidal, thin, inflated, with low posterior slope
and full beaks bearing sculpture of zigzag ridpes
which develop into angular protracted ridyes on
posterior slope; surface smooth; hinge generally
othless, but in some with single vestiial cardi-
nal and equally vestigial, shory, fow, thin claustrum
in cach valve: beak cavities moderately  deep
Ree,, Philip. Fro. D07, ¥S. purpurea (Varen-
crenngsd; Zae, LY ext, RV ing, both valves dot-
sal, X1 {Haas).

Strophitus Ravivesoun, 1820 [*Anedonts wndtdata
Sav, 1816; OD] [=Serophites Drsuayes, 183
Strophilus Guav, 1847, Swrophites Desnansy,
185971, Elliptical to rhombokl, inflated, nyoderaely
heavy, pointed or biangular behind, with low pos-

terior slope; beaks full, sculpure consisting of few
strong, concentric ridges, which curve sharply up-
ward behind; surface smooth or plicate on pos-
terior slope; periostracum lustrous, rayed in some;
hinge line incurved in front of beaks, hinge ncarly
cdentilous except for vestigial compressed an-
terior claustrum in each valve; posterior claustra
rarely present. Ree., N.Am.

8, (Strophites}. Smooth. Ree, N AP
D404, *S. (8.) wnduletus {Sav); TV ext. X1
{Sowerby}.

8. (Jugesus) Swuavson, (914 [*S swrightianig
Wanker, 1901; OD]. Domal slope strongly
plicate  subradially;  clausra unusually  steom.
Ree,, NoAm, Vo, 1340,5. *$. (1) wrighiunis
WaLker; Sa0, RV ext, both valves dorsal,
0.9 (Walker).

8. (Pscudodontoideus) Fricrsow, 1927 [*Margari-
tana alabamensis Lea, 1861, OD] l==Pseuds-
dontidens Tensre, 1934]. Beak sculpure con-
sisting of few strong ridges paraliel with growth

tines; general surface with drregular, concentnis
sculpture; anterior chiustra feeble, ow, smoothy
posterior  claustra obsolescent ot absent, Ree,
N.Am. Fie. D40,6. *S. (P.) alabumensis

(LEa); 6a,b, RV ext, LV int, w® 0.5 (146).




