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NEW DATA ON BIOGEOGRAPHY, CLASSIFICATION AND PHYLOGENY OF PHYSIDAE
(GASTROPODA: HYGROPHILA)

Physidae- ye poouna npicrosoonux nezenesux cacmponoo, axa exnouac oausvro 90-1006udis, kompi nodineni na 23
poou, 00’ eonani y T mpub ma 4 knacu. /[ani mopghonociuni 0ocniodceniss 6e0ymo 00 8i0Kpummsi 6a2amvox HOBUX
napamempis. Jlesiki 3 Hux npoepecusHi, ane € i mi, sIKi 6i0n06i0aoms NEGHUM KPUMEPIAM 0151 NPUMIMUGHUX CTNAHIE.
Takum YyUuHOM, MONHCIUBO NEpeddAYUMU, WO NPUMIMUBHI SPYRU KOHYEHPY8AnUcs Ha TUX00KeaHCbKoMY y30epexcici 6i0
Mexcuku 0o Kocma Piku, i po3n08cioounucs 3 yb020 pe2iony 6 iHuli 4acmuHu ceimy.

Physidae, a world-wide family of freshwater snailish about 90-100 species, have been difficult lassify for
some 200 years. Reasons are the lack of shellatbasand lack of morphological study. Thus idéraiions based on
shells a¢ often at variance with those founded on morphala@mnd published information from most of the woidd
unreliable as to the species named.

Studies going beyond shell features began withatbik by Meller [I], one of the first monographs of a mollusc
species, illustrating the mantle projection$imysa fontinalisModem study began with description by Slugocké#hef
reproductive systems of the three species of Sidtzd, including histological sections as well assg morphology.
Her conclusion [2:104] that the penis is a wellidedl organ with characteristic shape in each spdws not been val-
ued sufficiently.

The family has been reclassified [3] by progressivaracters of the penial complex (the terminalemnaproductive
system): form and composition of penial sheath gneghutium, proportions and structure of penis, gnes or absence
of penial stylet, site of pore of penial canal, anunber and insertions of penial retractor musclsservation of these
and other characters, many not recognized prewipbsis been possible only by the technique usexhé&sthetizing,
fixing, and preserving. The basic procedure isresthetization with menthol. This reagent incredsady turgor, so
that often the preputium is extruded. 2, fixatianAFA (Lavdowsky's mixture: 10 ml formalin, 30 mb% ETOH, 60
ml distilled water, 2 ml glacial acetic acid); Banisfer to 70% ETOH.

The two established subfamilies are divided inteesenew tribes including 11 new genera, with diagsoand lists
of species referred to each. The simplest reprogusystem in the family is found Wustrinautaof the Aplexinae; its
penial complex approaches that in the related fainjimnnaeidae. Within Physinae a close approximatsofound in
Haitia. By these two genera the two subfamilies are drelese together. Four grades of progressive comntylexe
recognized: (I) penial sheath entirely musculd); genial sheath with both glandular and muscuksug; (in) penis
with penial stylet or other specialization of tlige af the penis; and (IV) pore of penial canal tateather than terminal
as in the lower grades. In both subfamilies theeecéades with glandular tissue in the penial dheatpenial sheath
subdivided into two parts, and tip of penis spéngal in various ways. These clades are formalizettibes (Fig. 1).
Superimposed on progressive changes in the pemiaplex are specializations unique to individual gyan Instances
are the periostracal callus Amecancwtaribbed shell ofCostatella;small, auriform shellL vestigial eyes, blunt tenta-
cles, and hypertrophied preputial gland and pestiabth inPetrophysa;spindle-shaped penis FParaplexa;and trans-
versely folded prostate with special prostatic chamand discrete vagina with external papill&&ihirenauta.Others
could be cited.

The characters defining all groups are morpholdgiShell characters are nearly absent, exceptAp&ixinae in
general have a steeper, more shallow suture thBhysinae. The many early Tertiary and Mesozoisifogannot be
allocated to genera as now defined. Although tsifeecord is thus of limited value, still it shewhat distribution and
size-range were greatly different in the past. @nkasis of structural primitiveness, especiallprofstate and radula, it
is plausible that Physidae differentiated in thel4Raleozoic from the earliest Hygrophila and thegsumed opistho-
branch ancestors.

Both well-developed egg strings and capsular sérang found in the spawn 8fbirenauta elongatus.hese struc-
tures have been known in Lymnaeidae, but not hithier Physidae; they are a link with some marineugs, such as
Siphonariidae. Spawn of Physidae is most like ¢tfidtymnaeacea amongst Hygrophila, but the prossaté basically
different structure, made up of follicles that eachin directly into the vas deferens, the mognjiive condition in the
Order. Spiral color bands and white streaks instiell of Mexinautarecall those in Lancidae (Lymnaeacea), whereas
the arrangement of the radular teeth in chevrom+dws of Physidae is like that of Chilinidae. Htgs thus show af-
finities to various basal stocks of aquatic pulntesano clear-cut sister-group can be recognizedlichotomous
analysis of phylogeny, both of and within the famis of dubious value.

Of 23 genera of Physidae, 17 occur in Pacific drgés of North and Central America; eight are retgti to the re-
gion. Concentration of primitive genera along tlaeiRc coast from Mexico to Costa Rica conformgtevious obser-
vations that primitive pulmonatc families are camicated within, or along the continental margins thie Pacific
Ocean [4]. An ancestral origin ofPhysidae alongaaaient eastern Pacific coast is probable. Fromrdgion the sev-
eral lineages have spread north, south and e#ts iAmericas, and through Siberia to Europe.
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Interpretations of biogeography follow the methoflpanbiogeography [5,6].

Although Physinae have fewer genera than Aplexiidev. 12), they have more species (47 v. 34). t6rdand
area in the temperate zone has provided more apptrfor speciation of Physinae, in contrast te generally tropi-
cal and warm-temperate rnge of Aplexinae. Furtheem@0 speciesf Physinae are localized in individual lakes,
whereas Aplexinae are not lake-dwellers.

Most species have a restricted range. Out of 55 suifficiently detailed information for analysis arc limited to a
single 1°xI° quadrangle. Only a few species areegfilead, on one or even two continents. Accordjngbre species
of Physidae are threatened by habitat destrudtian in other families of Hygrophila wittegerally wider distributions.
The following species are in precarious state dinex Paraplexa ataxiacdFrance and Switzerlandiaitia elegans
(Haiti), Physa mirollii(Italy), Physella ColumbianandP. hemphilli(U.S.A), genus uncertaimordacea(U.S.A.).

Some consequences of this study are unexpectede Thgreat diversity of genera in the Americaipics, still so
little explored that further novelties may be expec Another is bringing into relation the supedily dissimilar Co-
statella, PetrophysaandUtahphysaln Puerto Rico there are two genera of Aplexinhe,widesprea&tenophysand
the localCaribnauta.The African species of Aplexinae, on which thepip@priate naméfrophysais based, is a spe-
cies introduced from southern Brasil that is noWedbAfrophysa brasiliensisThe traditionalAplexa hypnorunof
Europe is a composite of two species in two ge(®ptexa hypnorum, Paraplexa ataxiac®hysidae are more diverse
than Lymnaeide, approaching Bulinidac and Planait numbers of genera, tribes and subfamilies.

Areas of study likely to prove rewarding in futiaee verification of species classification and es)gespecially in
France, Russia, and Central and South America ¢eaqibn now in progress); studies of spawn, stiknown in most
species; and refinement of inferred phytogeny.

Other features [31 are a key to genera; catalagavé than 430 names applied to living Physidae) witginal ref-
erence, type locality, and location of type specimjesummary of museums with types; and glossary.
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Teiinop /1.B. Hogvie oannvie ouozeozpagpuu, kraccugpuxauyuu u punozenuu Physidae (Gastropoda: Hygrophila).

Physidae smo cemeiicmea npecrnosoonvix necounvix 2acmponoo, cooepacawue oxkono 90-100sudos, komopowie
pazoenenvt Ha 23 pooa, obvedenenvt 8 T mpub u 4 knacca. [lannvie mopghonozuneckue ucciedo8anus 6e0ym K
OMKPLIMUIO MHOSUX HOBbIX napamempos. Hexomopwvie uz Hux npozpeccugnule, HO ecnib U me, KOmopble Omaeuaiom
onpeoeneHHbiM Kpumepusim 0isk ApUMUmMUeHoix gopm. Taxum o6pazom, MOINCHO NPEONONIONCUND, YO NPUMUTNUGHbIE
@opmer kKonyenpuposaiucey na Tuxooxeanckom nobepesicbe om Mekcuku 0o Kocma Puku, u pacnpocmpanunuce u3z
MO0 pecuona  opyaue 4acmu Mupd.

Taylor D.W. New data on biogeography, classification and phylogeny of Physidae (Gastropoda: Hygrophila).

Physidae are a family of freshwater pulmonate ggsids with about 90-100 named species, newly dhadeong 23
genera in seven tribes and four clades. Morpholaigstudies resulted in discovery of many new chigrac some of
them progressive, yielding criteria for primitivergus advanced states. Thus it is possible to es®rprimitive
groups are concentrated on the Pacific coast froexigb to Costa Rica, and to trace the spread @&dges from this
region to other parts of the world.



