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                         l. IntroductioR

    Fifteen species, one subspecies, and one variety of Planorbidae have
been recorded from Japan: i. e., Pianorbis sPiriitus, Se.ffment'ina lf•scida, and
Segmentina usta, by Goum <1859. ); P;anoffib'is Swinltoei, by H. ADAMs (1866),
Planorbis comPress'ass var. jaPonicbss, Pia.norbis albtts MgLi.isR, and Planorbis

nitidellz{s, by MARTENs (i867 and 1877>; Planorbis <Gyraulass) iilibatzts, Plan-
orbis (Cyraeelus) hiemantitem, and Planorbis (Se.crmentina) 'mica, by NVEs"rER-

i.uND (1883) ; Pganorbis neglecttts HAssEi.'r, by Ci.isssiN (1886) ; ChoanomPhalus
jaPon•icus, ChoanomPhaims jaPonictes Perstriattclus, and Pianorbis <GNrattltes>

biwaensis, by PRi?.srroN (1916); Ca•inPtoceras l2irasei, by WALKF.R <19i6); CamPto-
ceras ijin•tai, by S. Hi}{txs}s <1922> ; Cambtocercts l)raslzad:i (== :Bi{limes lzirasei'}, by

CLENcl-I (1927).

    After examining many specimens, coliectecl by Dr. I). MiyAm, Mr. T.
Kui<oDA, Dr. M. U}::No, and by myself ancl also by many others from aimost'
all parts of Japan, I found severai synonyiins in these seventeen names ancl
also other species not previously reported.
    In the present paper I will describe fourteen species and three sub-
species, in which five species ancl two subspecies are new, ancl one species
is hitlierto unrecorcled from Japan; they are as follows:

                   I. Subfamily Bullininae (Isiclorinae)
                         Genus Ca.mPtocera.s
                 A. Subgenus Cteg?neneUct
        l.. Ca2nPtoceras (CukneneUa) P•rashadt CLitNct!
                 B. Subgenus CantPtOce•rcts
        2. C. (CainPtoceras) hirasei XVALicER
                       Gegnus Anisus
                 A. Subgenus Segme3zt•ina
        3. Aniszts (Seg2nentina) nitideltzts (v. IXfARTENTs)

        4a. A. (Seg.) ttsta (GovLD)
         b. A. <Seg.) t{.sta stui.nhoei (}I. ADAtwis)
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                 B. Subgenus I'lipPetd is
       5. A. (.ffippeutis) pe•ipinensis (PiNc et YEN)
                 C. Subgenus Gyratt.gus
       6. A. (Gyraztlus) pulcJter n. sp.
       7. 2tl. (Gyr.) t6fey6eetsis n. sp.
       8. A. (Gyr.) hiemant•ium (WEsTERLuND)
       9. itl. (Gyr.) itvaotaleii n. sp.
       10. A. (Gyr.) bizvagpts•is (PREsToN)
       IL A. (Gyr.) amplificatus n. sp.
       12a. A. (Gy7.) albus (Mli'LLER)
         b. A. (Gyr.) al.bus itozi.Tiescsis n. subsp.
       13. A. (Gyx) gredteri (BiELz)
       14. A. (Gyr.) laevis infirmus n. subsp.
   The system of classification adopted in the present paper is brincipally

that of J. THiELE's (l931> modified by P. EHRMANN (1933) and N. ANNAN-

DALE <1922). .
   Types and cotypes together with the specimens here described are
              Adeposited in tke Otu Hydrobiological Station of Ky6to Imperial University,
aRd some specimeRs from topotypes are also presented to the Museum in
the Geological Institute of Ky6to Imperial University.
   The author wishes to express his appreciation to Prof. T. KAwAMuRA,
Mr. T. KuRoDA and Assist. Prof. Iw. TAi<i for their valuable suggestions
and criticisms throughout the study. Also, he wishes to thanl< Dr. D. MiyADi,
Dr. M. U}l:No, and Prof. Dr. T. EsAi<i for their l<indness in providing mate-
rials, and in lending me useful }iteratures.

   II• Explanation of several terms adopted in the preseRt paper

    Several terrr}s, llewly adopted iR the present paper, are shown in
accompanying Text-Fig. 1.
   To show coRcretely the characters of the shell, I employed six signs in
expressing the results of measurement, which are as follows (refer to Text-
Fig. 1):

         a==-?irgsshtP.lf,Xh.e,Shh,911i-(1[Iljli>Z-

         p==ct[if?/iiT-tehX.t":g.'eihE}'re"

         ...6read.trmh of the aperturrrrre_.(.5,_A...,)mm

         ' Keight of the aperture <H.A.)
         . Length of the inner margin of the aperture <h.>
         tJ ---' +M'-' t '- 'MMnt+- -''-                    Height of                              the aperture <H.A.)
            I.ength of the inner margin of the apertttre (.h.>
                       I{eight of the shell (H.)
         ,, .. I-ength of the inner margin of the aperture (h.>
                                  aperture <B.A.)                    Breadth of the

    The signs ct, fi, y, a are employed in the cases of the subgenus Gyraztlecs
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                              Text-Fig. 1.
   I. Can•tPtoceras; II. Anisus. A: sectn from above, B: seen from in front, C: seen from

below, D: seen from side. a: breadth of the shell (Br.) b-c: body whorl, c-d: penulti-
mate whorl, v: apex, e: height of tl'te shell (H.), f: breadth of the aperture (Br. A.),

g: height of the aperture (h.), i: clorsal margin of the aperture, .7': ventral margin of

the aperture, le: peripheral margin of the aperture, l: front side ef the last whor],
m : inclinatory angie of the aperture, n: umbilicus.

an(l HiPPet{tis, and the signs ct, fs, E, ; fbr the subgenus Segmentina, since the

shape of the aperture of Segmentina is unfavourable for measurement. For
the genms CamPtoceras two signs or and 6 are employed.

     III. Key to tlie classificatien of the Japanese Plaiiorbidae

           + A. Key to the subfami!ies and genera
 a. Shell fiattened, clexterous, more or less discoidal or conoldal, somewhat compactly

     whorlecl, the value of a aSways greater than 1.5, rachidian of radula bicuspid

      .••.............................Planorbinae
     <only l genus in Japan . . . , . Anisus) . . . . . . . . . . . . . . . . . B
 b. Shell elongate, sinistral, more or less ovate or cornucopia-form, suture remarka-
     biy broad, deep, oblique, loosely whoried, the value ef ct always smaller than
     0.6, rachiclian of raduJa trictisp'id . . . . . . . . . . . . . . . . . Bullininae
     (only 1 genus in Japan . . . . . Camptoceras) . . . . . . . . . . . . . . . C

                        -y ++++
    The genus Anisscs contains 3 subgenera and CamPtoceras contains 2
subgenera, as foilows:---
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              B. Key to the subgenera of Anisus
Inside of the body whorl with 3 ridges or Iarnellae, which are visible through
the shell wall (especially from below); shell conoidal, very much compactly
whorled, surface exceedingly polished, glossy . . . . . . . . . . Segment•ina
(2 species and 1 subspecies in Japan) t . . . . . . . . . . . . . . . . . . D
Shell without internal ridges ; flattened conoidal or discoidal, not so mttch com-

pactly whorled, surface polished or coarse, glossy or opaque.. . . . . . . . 2
Aperture lunate, parietal wall remarkably projected outwards with wedge-shaped
keel; shell fiattened conoidal; whorls rnore or less convex above; flattened
be!ow ; periphery sharply keeled : surface ttsually polishecl, glossy ; spiral striae

absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hippett-tis

(only1speciesinJapan ...............•...••••••
  Anisus (}IiPPeutis> PeiPinensis (PiNG et YEN), (ffei.crht 2.l mm., Breadth S.4 min.))

Aperture ovate or truncated elliptic or cordate, parietal wall rouncled, only
slightly or scarcely projected outwards; fiattened conoidal er fiattened lenticular;

whorls inore or less convex above and below; periphery l<eeled or rounded;
surface polisliecl or coarse, glossy or opaque; spiral striae present in some
species.................... 't ..........Gsrctitl't•t•s
(8 species and 3 subspecies in Japan) . . . . . . . . . . . . . . • • • • • F2

     C. Key to the subgenera and species of CamPtoceras
Shell ovate but dissolute, with spiral lines of minute chaetae, ec about 0.56 .

 ................................. Cuttnenella
only1speciesinJapan....................••-•••

 . . CamPtoceras (,Cuimeneila) Prashadi CLENcii, .(Height 6.1 mm., Breadth 3A ram.)

Shell definitely cornucopja-form, long, rather loosely coiled, without chaetae,
a about 0.26 . . . . . . . . . . . . . . . . . . . . . . . . . . CamPtoceras

only1$peciesinJapan..................••••••••
 . Ca?nPtoceras (CamPtoceras) hivasei X?VALi<ER, (Height 8.6mm., Breaclth 2.2mm.)

 D. Key to the species and subspecies of Anistss (Segmentina)

Shell small, never over 6 mm. in diameter ; depressed, the value of a of normal

adult sheli (about 4inm. in diameter) is greater, usually over 2.6, btit in the
full grown shell (5-6mm. in diameter) it becomes smaller, ca. 2.4; Height
2.2mm., Breadth 5.3mm. . . . . . . An•istts (Segment•ina) nit•idellus (IVIARTENs)
Shell large, usually over 7 mm. in diameter ; in the younger shell (about 4 mm.
in diameter) the value of a is always under 2.5, being more infiated than the

 above species of the same diameter . . . . . . . . . . . . . . . . . . . . 2
The adult shell (7-8 mm. in diameter) is more depressed than the younger shell

 (about 4mm. in diameter), the value of a of the aduk shell being usually over
 2.5 even 2.7; the valtte of < usually 0.9-l; Height 3.3rnm. Breadth 8.7 rnm.
  . . . . . . . . . . . . . . . . . . . . . . Anisus <Segmentina) ttsta (GouLD)
The adult shell (7-8 mm. in diameter) is inflated in the same degree as er even

 more inflatecl than the younger shell (abottt 4mm. in diameter), the value of
 ct of the adult shell being about 2.3,the value ofCis greater, 1.2-1.3; Height
 3.4mm., Breadth 7.Smin. . . . . Anist{s (Se.amentina) usta swinhoei (H. ADA}fs)

   E. Key to the species and subspecies of Anisus (GyrauJus)

Shell depressed, the value of a is always over 3.7 ; whorls gradually increasing

 (whorls usually over 5), not censpicuously enlarged near the aperture, the value

 of f3 is always under l, spiral striae incoRspicuous.. . . . . . . . . . . . . 2
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Shell not so much depressed, or even having somewhat globular form, the value
of a is usually under 3.5 ; wlaorls rapidly increasing especially in the body whorl

(whorls usually less than 4.5), more or iess enlarged near the aperture, the
value of P is always over 1 (usually over i.3), spiral striae conspicuously sculp-

turedorobsolete............•................4
Shell moderately small, usually under 4.5 mm. in diaineter, scarcely carinated,

periphery rounded; I{eight 1.l mm., Breadth 4.3 mm.. . . . . . . . . . .•
  . . . . . . . . . . . . . . . . . . . . . . . Anistes (Gyratelus) ptdclier n. sp.

Shell Iarge, usually over 7mm. in diameter, more or less carinated in the peri-
phery or keeled, sometimes with projected searn of periostracum of the shell . 3
Body whorl greatiy depressed at the periphery, remarkably keeled, with con-
spicuously developed seam of periostracum at the periphery ; Height 1.7 mm.,
Breadth 7.6 mm. . . . . . . . . . . . . . Anisits (Gyra2{lt{s) t6fey6ensis n. sp.

Body wliorl not so much depressed, somewhat angulated, bttt not keeled in
the periphery, with rarely developecl seam of periostracum ; Height l.8 mm.,
Breadth 7.l mm. . . . . . . . . Anist{s <Gyratelus) hie}nantitt•?•n (WEsTERLuND)
Sheil small, diameter less than 3 mm. ; somewhat globular, wherls exceedingly
rapidly increasing both in height ancl breadth; the value of a uncler 1.6, the
value of Sf over 2.4; vvhorls 2.5; Height 1.3mm., Breadth 2.8mm. . . . . . .
  • • • • - + • • . . . . • • . . . . . . . . Anisus <GYraZdt{s) itVaOtaleii n. sp.

Shell larger, diameter over 5mm.; more or less depressed, whorls rapidly in-
creasing in some species; the value of a ever 2.1, P I-2.3, whorls 3-5 . .. 5

Slaell th{n, tricarinate, each carina usually fringed with a row of short setae;

wherls 3; the value of a 2.1-2.6, P i.5-2.3; Height 2.2mm., Breadth 5.1mm.
  . . . . . . . . . . . . . . . . . . . . xt;tnisus <Gyrault{s) bi.zvaensis (PREsToN)

Shell having only one carina at the periphery or no carina; whorls 3--5; the
value of ct 2.3-3.5, f3 1-2.3. . . . . . . . . . . . . . . . . . . . . . . . . 6
Shell large (diameter 9mm.), thickened, body !srhorl rapidly grown in diarneter

toward the aperture and somewhat loosely coiled especially near the aperture,
the value of a 2.3-2.6, C 0.28-e.35 ; whorls .2.5-3 ; not carinated ; surface coarsely

and inconspicuously transversely striated, spirai striae indistinct ; Height 4 inm.

Breaclth 9 inm. . . . . . . . . . . . . . . Aj•tistts (GNraulus) amPli,ficatus n. sp.

Shell nao[lerately large, diameter usually not over 7mm., thickened or thin,
bocly whorl not so rapidly increasing in diameter toward the aperture and not
so ioosely coiled as in the above species or even somewhat coinpactly coiied ;
the value of a 2.5-3.5, a 0.45-0.7; whoris 3-5 ; tisualiy more or less carinated;

spiral and transverse striae distinct or indistinct. . . . . . . . . • - • - • 7
Body whor] rapidly increasing in diameter toward the aperture, margin usu-
ally depressecl, more or less carinated at the periphery, in some specimens
spiral striae clearly sculptured, surface colour not fresh horny brown but pale,

pale yellowish or whitish; the value ef P l.3-1.5. . . . . . . . • . • • • • 8
Body whorl not increasing in diameter so much toward the aperture as in the
above-mentioned species, carinated at the periphery scarcely er not at all, spiral
striae hardly developed, surface horny brown, usually freshly coloured; the

valueofB1-1.3. .............................9
Shell[ thin, depressed discoidai, both sides flattened, not distiRctly lipped ; peri-

pheral l<eel censpicuous or obsolete; tlie value of a 3.1-3.8, Height 2mm.,
Breadth 6.6 mm. . . . . . . . . . . . . . . A?iistts (Gyraulus) albtt•s (MttLLF.R)

Shell thickened, whorl moderately convex abeve and below, somewhat globular
in outline, with wlaite thicl{ened Iip; peripheral keel not distinct; the value of
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    a 2.5-2.8; Height 2.2 min. Breadth 59 mm.. . . . . . . . - • 4 • • • • . .
      . . . . . . . . . . . . . . . . . . Anisus (Gyraugees) aibtes nozirie•nsis n. sp.
9a. Shell moderately large, 6-7mm. in diameter, moderateiy thin, but not fragile,
    flattened in outline, body whorl scarce]y descending to the aperture, the value
    of ct 2.8-3.7 ; apex concave ; colouration fresh horny brown, periphery rounded
    or slightly carinated, striations fine; Height 1.8mtn., Breadth 6.3mm. . . . .
      . . . . . . . . . . . . . . . . . . . . . . A•nistts (Gyraztlus> gredteri (BrELz)
 b. Shell small, 4 min. in diameter, thin, fragile, soLrnewhat globular in outline, body

    whorj descending to the aperture, the value of a 2.3-2.7; apex not concave;
    colour paler, periphery rounded, not carinated, striation finer than in the above

    species; Height 1.6 mm., Breadth 3.7 mm. . . . . . . . . . . . . . . . . .
      . . . . . . . . . . . . . . . . . Anisus (Gyratettts) iaevis int.tirmtes n. subsp.

                        IV. Descriptions

                lll. Subfamily Buliininae <=:Isidorinael

  . Genus CamPtoce•ras Bit'Å}NsoN, 1843
               A. Subgenus Cttlmenella Ctit"Ncei, 1927

            l. Camptoceras <Culmenella> prashadi CLENcH
                         (Pl. XII, Fig. 1)

    19Lt7 : Bu•tinus (Culmeneita) ltLrasel, CLF.NcH, Nautilus Vol. 4e, p. I21, fig. 1, (nen

        C. hirasei, WtxLkER, 1919). -
    l931 : CamPtoceras <Ctelmenella) Prashadi, CLENc}i, Nautilus, Vol. 44, p. 80.
   I933 : Camptoceras CCztl?nenelta) Praslzadi, I<uRoDA, Catalogue of molittsca in Huktii-

        Ken, p. 192. ,
   Shell siRistral, smal!, thin, translucent, colouration dull amber. Whorls
4, convex, rapidly increasing in size. Suture weil impressed. Aperture very
large relative to the size of the shell, flaring, rounded ovate. Columeilar
lip somewhat reflected, forining a narrow umbilical orifice. Anterior margin
of the aperture widely curved, outer margin gently rounded, forming aR
angle of about 70" at the posterior margin. Sculpture composed of many
spiral ridges, quite evenly spaced, on wfiich rninute chaetae are scattered,
intersected by microscopicaUy fine longitudinal striae.
   Height 6.1 mm., breadth 3.4 mm., height of aperture 4.2 mm. breadth of

aperture 2.1mm.; ct 0.56, •it 0.5. ,ts   Localities-Sizy6nawate-A({ura <formeriy K6ka-Mura>, 6saka-Hu, Type
<KiRAI> ;- T6ky6 (Y. }IiRAsE) ; .Sakai-Gun, Hukui Ken <I<uRoDA).

               B. Subgenus Camt}toceras BF.NsoN, l843

            2. CamPtoceras (CamPtoceras) hirasei WAi.KER
                          {.Pl. XII, Fig. 2)

    l919: Camptoceras itirasei, WtxLi<ER, Occ. Pap. Mus. Zool. Univ. .Michisfan, No.
        64, p. 1, Pl. 1, figs. 1-8.
    1922: CamPtoceras i]'imai S. KiRtxsE, Zool. Mag., Vol. 3tl. p. 391, Pl. 13, figs. 1-7.

   1933 : CamPtoceras hirasei, KuRoDA, Catalogue of mollusca in Hukui-Ken, p. 192.



               Ciassification of the Jopanese Pianorbidae 285

   Shel! siriistral,.very slender, cornucopia-form, colouration horny. Whorls
3.5, Åëompressed lateral!y, stroRgly carinated above ancl below, separated by
a broad, deep, concave channei. Apex bluntly pointed. Aperture elongate
oval, narrow, somewhat wider below, forming an angle of about 35' at the
posterior margin and about
80' at the anterior margin.

Lip continuous. Surface
sculptured iongitudin.aily,
exceedingly finely, and spiral

striae clearly scu!ptured at
first or second whorls but
they .gradualiy become more
or less obsolete and are
scarcely visible on the last
xvhorl.

   Height 8.6mm., breadth
2.2mm., height of aperture

4.lmm., breadth of aperture i 2 3 4
1.7mm.; ec 0.26, 'r 0.41. Text-Fig.2
   Localities---Sizy6nawate- Variations seen in tlae otttline of the shell of
"{ura <.f6'rmerlyK61<a-A(ura'}, C• hirasei. 1-2, from I<6ka-Mura; 3, from 6-
6saka-Hti, Type<I<iRA);Aka. saxK'ano-Ike;4, from Seta-Gawa, the Iast figure
bcaRe, ' T6ky6 (S. HmAsE); ShOWS the typical form of KiE,xsE's •ijiMaL

                                   YosidaGun and ai-
  e.3"

  0.32

   0.30

{)( o,2g

0.26

o.24

0.22

0.20

    2 3 4 5 6 7 8
         f,e`ptut of pa(/eee

           Text-Fig. 3
   Variations seen in the value of a.
ee show the value obtained by examin-
ing the snail from K6ka-Mura, O shows
                    Athat of (a) specimens from Osawano-Il<e.
A shows that of one from Seta-Gawa,
@ shows the vaiue calculated from tlie
measurenients of the type of hirasei,
and i•), slaows that of iiifnai.

7

               Sak Gun, Hukui
Ken (KuRoDA); Biwa-I<o, Siga Ken
                   A(KuRoDA); Seta-Gawa, Otq (KoND6);
AOsawano-Il<e, Ky6to (KuRoDA,
KAwAMul<A, UI2•No).
   The outline of this species is
rather variable. IR i922 S. HiRAsE
described C. ijimai, from Akabane
(T6ky6) as a new species, distin-
guishing it from C. hirasei in three
characters, i. e.;

1. the channel of the suture be-
   tweuesn the last whorl and'the
   penu!timate whorl of ijimai be-
   ing narrower thaR in hirasei,
2. the spire of ijimai more strongly
   inclined or curved to the right,
   when viewed from the dorsa!
   side, than in hirasei,
3. the breadth of i]'imai wider rela-
   tive to the height than in hi•rasei,
   viz. the value o'f a is larger in
   il'iMai than in liiraSei.
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   But taking his figures and comparing many speciinens collected from
various habitats, I am compelled to conclude that these three points of
demarcation are included in the range of variation of the same species. The
transitive form in the outline is ciearly seen in Text-Fig. 2, and the same
condition in the proportion of the breadth and the height of the shell is
represented in Text-Fig. 3.

                     IL Subfamily Planorbinae

                    Genus Anistts S'ruDER, l820

               A. .Sub.qenus Segment•ina Ff.EMiNG, 1822

           3. Anistts (Segmentina> nitidelgzfs (v. A{Aii'rEtgTs)

                          (Pl. XII, Fig. 3)

   IS67: Ptanorbis caiathtts, v. ]N'itm.TENs (non BENsoN), Mala{<. Blatt., Bd. 14, S. 217.
   1877i Planorbis nitidelltts, v. MtNRTENs, SB. Geseil. nat. Freunde Barlin, Bd. 17,

        S. 112.
   1879 : Ptastorbi.s nitide;.itts. KoBELT, Fauna Japonica, S. 10S, '1". 9, fig. 16.

   I883 : .Planorbis (Segmentina) mica. WEsTERLuND, Nachr'bl. cl. Deut. Malal<. Gesell.,

        Jahrg. 15, S. 54.
   1883: Pta'norb•i•s (Segmenti.na> 'mi•ca, WEsTF.RLuND, Vega-Exp., Bd.4, rI. 4, fig. 20.
   1886: PLascorbis •nit1l.deltz{s, CLF.ssi,N,, Syst. Conch. Cab., Bd. 9, S. 157, T. 23, fig. 2.

   1933 : SegmentS•na 'nitidella. KuRoDA, Catalogue of mollusca in Hul<ui-Ken. p. 192.

   Shell moderately small, subconoidal ; colouration variable, reddish yellow
or reddish browR or whitish yellow or even pale yellow. Surface polished,
exceedingly glossy. .Shell thickened or thin and translucent. Whorls 5,
somewhat compactly whorled, upper surface convex, apical part somewhat
flattened or slilghtly concave ; the majority of spire concealed within the last

whorl ; sutttre shallowly impressed, body whorl smoothly rounded, narrowed
above and with well rounde{il angle below. Lower surface fiattened, tl}e
body whorl occupyin.g most of area, other whorls scarcely visible; timbilicus
narrow, deep, cup-form; both inner and outer margins of the body whorl
weil rounded, obliquely declinecl. In larger shells the body whorl is more
loosely spired than in smalier shells, so that the value of cr is smailer in
larger shells and the greater part of the surface of the spire can be seen
about the apex. Aperture luiaate, inclinatory angle about 30', lip simple;
dorsai margin smoothly, moderately curved, descending below and behind;
ventrai margin exceedingly curved at the interior part, then becoming
straight at the base, ancl at last jointed to the dorsal margin, arching moder-
ately. Inside of the body whorl, at 2 or 3 positions, 3 thin lamellae nnore
or less cleveioped,-one on the inner wall, one on the dorsal wall, and the
last one on t'he veRtral wall-, so that the animal passes through somewhat
>`-shapeci slit <refeg to Pl. XIII, Fig. 4- gl. Spiral striae exceedingly fine an(1

regularly spaced iR some specimens and obsoiete in others ; transverse striae
irregular, and in some specimens coarsely and in others finely sculpturecl.
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   Height 2.2mm., breadth 5.3 mm., breadth of aperture 1.3mm.; ct 2.4, {s
1.2, E 0.77, C 1.31.

Ol'

   Height i.4 mm., breadth 3.9 mm., breadth of aperture 1 mm. ; ct 2.8, fJj 2.12,
E 0.79, g 1.1.

   Localieies--Yol<ohama, TyPe (v. MAi{"viÅíNs); Akkesi, Hokl<aid6 <Y. NiRA-
sE); Hakodate, Hokl<aid6 (}IiLGF.NDoLF); Mul<6-Zima, T6ky6 <Hu.GF)NDoR}">,
variou$ parts in Hukui Ken <KuRoDA); Kobata-Ike, Ky6to (MiyADi); Muya,
Tokusima Ken (Y. HiRAsEl> ; Takara-Mura, Tol<usima Ken <MoRi) ; ffirosima
(Iw. TAKi); Harima (Y. HiRAsE); Ryaga-D6, K6ti Ken <MoRi); Masi in Simono-
saki ( :=Simonoseki) <WEs'rERT_uNi)) ; YtthuiR ffot Spring, Oita Ken <S.xi<Asi"rA>.

   This species is widely distributecl alt over Japan I'roper, and resembles
the European nitidus Mtiu.itR,') ancl also the Indian calathus Bi4)NsoN,ll) but

may be easily distinguished by its loosely whorled spire and because on the
upper side the exposed surfaces of the whorls <except the body whorl) have
xvider space. Wiss'rEi{LuND's (lescription of mica seems to refer to this spe-
cies. SAKAsi'vA collectecl this snail in the Yuhuin Hot Spring, where the water
temper.ature xvas 34-3,9" and I collected it in the .gmall stream running in
the limestoiie ca. ve, RyGga-I)6, where iight was complete!y cabsent.

               tl•a. Anisus <Se.crmeniina) zcsta i.Csovt.i))

                         (Pl. XI[II, Fi.g. 4.}

   1859. -. Segnzenti'na i.ttcida., Goui.D, Proc. Bost. Soc, NT. itl., Vol. 7, p. 41. (non Pian-

        orbis l•tt.cicius, ?FmFFsR, 1839, Wiegmann' Arch., Bd. 5, S. 354).
   I859: Segmentina usta, GouLp, }'roc. Bost. Soc. N. K., Vel. 7, p. 41.

   Shell moderately lar.gre, stibconoida!, coinpactly coiled. Shell moclerately
solid, thickened oi' thin. Colouration pale yellowish or pale whitlsh ; surface

giossy, polished. ' Wkorls 6, upper surface convex, apical part somewhat
fiattened oy slightly sunl<en; lower surface fiattened. Umbilicus narrow, but

deep. Aperture distorted ltinate, margiR more irregularly curved near the
periphery than !n nitidellz{s. Inclinatory aRgle of the aperture about 40'.
Transverse striae coarse, irregular, not conspicuous; spiral striae scarcely
visible, exceedingly fine, but regular. The shell is laigher in the younger
anirnal <breadth ca. 4mm.> than iR the adult (refer to Pi. XIII, Fig. 4 c,f.},

that is, the value of ct of the younger shell is 2.4-2.5, whereas that of the
aclult shel! is 2.5-2.7.

   Height 3.3mm. breadth 8.7 rnrn., breadth of aperture 2.6mrn.; ct 2.64,
t3 1.48, e 0.76, s" 0.92.

or
    Height i.8mm., breadth 4.3 mm.; ec 2.4.
   Locality-Okinawa, TyPe <SiMpsoN, Y. }{ii<txsit->; IN?yfitan in Syuri, Oki-

nawa (MIyADI and OI<uGAWA).

   I) Pia.}torbis ?titidtts, MULLir.R, 1774, Verm. terr. fluv. IE{ist., II, S. 163.

   2) Plagoybis cal.atli.a, BF.NsoN, 1850, Ann. Mag. Nat. Hist., (2) V, p. 349.
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    In addition to this species, GouLD described Seg. ltecida from Okinawa,
which is smaller and more elevated than in ztsta. But the characters of
lucida are clearly the same as those seen iR the smaller specimens of usta,
as described above. This species is clearly distinguished from nitidellus by
its iarger sheli, smaller value of <, more numerous whorls, and the charac-
teristic decrease in the value of ct with the growth of the shell as mentionecl

above.
    This snail was referred by a certain author to Seg. Largillierti DuNKER,
which was describecl from Hongl<ong and Amoy, but DuNKER's Lar.aillierti
is more infiated (the value of ct smaller, viz., that of Largillierii <8.5 mm. in

breadth, 3.5 mm. in height) is about 2.4), more reddish in colouration, more
cornpactly whorled, so that the exposecl surfaces of the whorls <except the
body whorl> are narrower.

          4b. Anistcs (Se.crmentina) zesta swinhoei <H. Ai)AMs>
                           (Pl. ><IIil, Fig. 5)

    l866 : 'I"l(t'no•rbis S'tvie'i.}toci., Ii[. fXDA,xis, I'roc. Zool. Soct., b. 31E)1, I'l. 33, fig. 1:l.

    I886: Pian•orbis Si.t,i3zhoei•, CLEgsiN. Syst. Conclt. Cab., Bcl. 1, Abth. 17, S. 227.

    1905 : Pi.anorbis .Szul.ei•koei., Pif.sBRy et ilvk,xsii, I'roc. Acacl. Ii'lat. Sci. Philacl., Vol.

         57, p. 746.
    I935: Pta.norE)i•s SteinS'toei, HoRiK.xwiN. Ventis, Vol. 5, p. 29.

    This subspecies may be easily distinguished from usta s. s. GouLD by
its more yellowish colouration, more elevated, conoidal outline, smaller value
of ct, and greater value of s'.

    Height 3.4mm., breaclth 7.8mm., breaclth of aperture 2.1mm.; ct 2.3, [{
1.3, E 0.8, 4 1.3.

    I.ocalities-•-Tainan cY. Hii{AsiÅí.}, K6syuR <HoRiKAwA), K6sya (.HoRii<AwA'},

ITI6san (H()Rii<AwA), a small pond near Uzant6 <A•fiyAml) <all iR Taiwan'}. This

species is widely clistributecl in Taiwan.

          B. Subgenus EIiPPetttis <A.crassiz'> CHARpEN'rm.R, i837

            5. Anistes <HiPPeutis) PeiPinensis <.Pii c} et YEN>

                           (J'1. XIV, Fig. 6>

    19.32: Pyramidtfla (l•'atula) peipinensts. PiNvG et YnNT, Bull. I?an )v{ernor. Inst'. Biol.,

         Vo]. 3, p. 25, figs. 1-3.
    1935: (}yrauli•{s schinacleeri•, I,IoR{K,x"-tx (non CLEgsiNr), Venus, Voi. 5, p. 29..

    Shell moderately thin, very much depressed, lenticular, biconcave.
Colouration variable, pale yellowish, pale brownish, or pale whitish. Whorls
4.5. Upper surface fiattened, apex and first two Nvhorls sttnken and the
foliowing whorls gradually raised; earlier three whorls with a gradtial in-
crease in breadth of exposed surfaces and the last two whorls with a sudden
increase, particuiarly in the case of the body whorl ; body whorl somewhat
coRvex, sloping down and angulated at the periphery. Lower surface of the
shell resembling the upper surface, but more fiattened and more concave at
the timbilical re.qion. Suttire well impressecl, inside of which the surface of
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the whorls is fiattenecl wlkile outside it is convex. Aperture lunate, margin

thin, inner margin sharply beRt, >-shaped; dorsai margin convex, curved
downwards; ventral margin fiattened; peripheral margin sharply keeled.
'Inclinatory angle of the aperture about 55'. Transverse striae fine, beginning
to be visible on the third wherl and becomingr only siightly coarser near the
re.crion of the aperture; spiral striae obsolete.

   Height 2.1 mm., breadth 8.4 mm., height of aperture 2.7 mm., breadth of
aperture 2.7 mm.;a 4, P 1.47, ;•r 1, 6 0.63.
   Localities-Peiping, China, T;yPe <PiNG et YENI ; Sutschou, Chilta <Y.
I{iRAsE?); E{eizy6, Ty6sen <Doi); Sy6gen, Ty6sen (KuRoDA>; Kiseiri, Kbizy6-
nan-D6, Ty6sen (HA'rAKEDA); Sinsei, Kokury61<6-Sy6, Manchotikuo (U}:]No>;
K6syix, Taiwan (HoRII<AwA>.
   This species is somewhat variable as is true of other Pianorbiid snails.
Two rather distiRct types are reco.gnized in this species, one having a bi-
concave shell wit'h a widely opened, shallow umbilicus, and the apex moder-
ately sunl<en ftPl. XIIV, Fig, 6 a-c>, ancl the other having a subconoidal shell,

with a narrow and deep umbilicus, and the apex scarceiy sunken <Pl. XIV,
Fig. 6d-lt>. These two form$ are apparently specifically distinct, but ex-
amining many specimens from Sy6gen in Ty6seR I found they are connected
in one series with various intermediate forins. The original descri.ption is
based on a biconcave form. It is shown, thereÅíore, that this species is widely

distributed all over the eastern and northern China, Manchoukuo, Ty6sen
and Taiwan.
   This snail resembles European /1. (Hip.) comPlanatus DRApAi<NAuD,') but
may be distinguished by the larger sheli and less involuted wherls {'so that
eariier whoris occupy larger area of the surfacel.

          C. Subgenus Gyrau,tus <.Agassiz> C}iARm{.N'riF.R, 1837

                 6. Aniszts <Gyrazttus> Ptftcl2eT n. $p.

                          {IPi. XIV, Fig. 7>

   Shell discoidal, rather smali, thin, fragile, depressed, some specimens
translucent. Colouration pate yellowish or light pale brown, glossy <some-
times the surface of the shell is covered with iron deposits, which give the
shell a paie black appearance>. Whorls 4.5 (or sometimes 5); slowly and
gektly increasing, body whorl not conspicttously enlarged to the aperture.
Upper surfacesomewhat concave, apex and earlier two whoris moderately
sunl<en, last two whorls well inflated and convex ; suture weli impressed;
inside and outside of the suture similarly convex at the last two whorls,
but at the earlier two whorls, inside of suture somewhat flattened, outside
convex. Lower surface similar to the upper surface, but less concave, more
fiatteRed, in the umbilical part less sunken; umbilicus wide. Periphery
slightly angulatecl. Aperture cordate, parietal wali polished, mar.gin thin,

   1) HiP. co}nPlanat'us, DRApARN'txt;b, 1805, Hist. IX(oll. France, p. 47, Pl. 2, fatsrs. 20-22.
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lip entire, whitish; inner margin of the aperture slightly coRcave, dorsal
margin slightly convex, aRd ventral mar.gin narrowly convex. Inclinatory
angle of the aperture about 40'. Transverse striae fine, but distinct, somewhat

irregular; spiral striae slightly sculptured, more clearly below than above.
   Height 1.1 mm., breadth 4.3 mrn., height of aperture 1.3 mm., breadth of
aperture l.5 mm.; ct 3.9, t3 0.75, ;t 1.15, 6 0.62.

   Localities-Kasya-Mura'), Awazi-Sima, TyPe (Y. HiRAsE>; Kamotani-
Mura, Tokusima Ken <MoRi); Nakahara-Mati near Matue (TAKAGi); Turu-
                  Amigaoka in Beppu, Oita Ken (SAi<Asi'rA).
   The largest specimen measures 1.2 mm. in height and 4.6 ixtm. in breadth.
    Tlae distribution is somewhat restricted. In otitline, this species re-
sembles t4. (Gyr.) hiemantiwnt <WEsTisRLuND) which is commonly distributed
in Japan, but it may be easily distiRguishecl from the latter by its smaller,
more fragile shell, less angulated periphery, tind more infiated and more
regularly spired whorl. SAKAsi'rA collected this snail in a hot spring at
Turumigaoka in Beppu, where the water temperature was 36'C.

                7. Aniszts <CNraoelzss> t6igy6ensis n. sp. '
                          (IPI. XV, Fig. 8>

   SheR fiattened, discoidal, Iarge, somewhat thickened, colouration pale
yellowish, not glossy or dull glossy, general outline deformabl.e, in some
specimens whorls are irregularly coiled {lespeciatly in the body whorl).
Whoris 5; slowly and gently increasing, body whorl not particularly en-
larged near the aperture. Upper surface fiattened, not concave ; apex hardly
sunken, clearly visible; each whorl smoothly and widely convex, outer part
of the body whorl gantly inclining, descending below; suture moderately
impressed, whorls convex on both sides. Periphery very conspicuously keeled,
having a projecting, thin, periostracal carinal fiange on it. Lowersurface
siightly concave or fiattenecl to the same extenÅí' as in the upper surface,
inside of suture the s. urface flattened and'outside, convex ; central part some-

what sLmken, umbiiicus very wide, earlier whorls cleariy visible. Aperture
oblique, opening downward, distorted corcliform ; margin thiR, not specially
lipped ; inside of aperture sligktly polished, whitish, dull glossy, imier margin

slightly concave especially near the dorsal end, clorsal margin smoothly and
gently arched, ventral margin more curved than dorsal margin, peripherc1
margin angulated. Inciinatory angle of the aperture about 50'. Transverse
striae somewhat coarse, irregular, arxd even obsolete at ear]Å}ier two or three
w'horls; spiral striae obsolete or scarcely developed.
    Height 1.7 mm., breadth 7.6 mm., height of aperture 2.4 mm., breadth of
aperture 2.8mm.; ct 4.46, [3 1, x 1.l7, ?J 0.46.
    Locality- -A srr)all pond in front of the statue of Nank6,L') before the
Irnperial Palace in T6ky6 (Sy6gaki>.

   I) i'"sfa"•j:
   2) +l}j.t}S•l"jftS,4Sfj,jNitli i.gOk-lt;,,ij)kl}ij),.



               Classification of tlze Jabanese Ptanorbidae 2gl

   The outline is soinewhat' siinilar to A. <Gyz} hie"iantit"n <WEs'risRi.ui\iS},

but it may be distinguishecl by its more flatteRed bocly whorl and conspicuous
carination; and al,so from A. <Gyr.) Pulcher it may be easily separated by
its larger, thicl<ened shell, fiattened bocly whorl, conspicuous carination, less

developed spiral striae, etc.

           8. Anisits (Gyraulus) hiemantieem <WEs'vit'RLuND)
                          {IPI. XV, Fig. 9)

    IS83: Pittno}Jbis <Gyrat{ttts> hiema'ntium, XVEsTERLu:Ti), Nachr'bi. d. Deut. malal<.

        Gesell., Bd. ].5, S. 53.
    1883: Planorbis < Gyraul{{s) hienta?zti•un'i, WEsTgmeLuNi}, Vega-Exp., Bd. 4, 'I). 4,

        fig. 15.
    1918: Pianorbi.s comPresstts var. jaPenlctts, KAsvtNrtuR.x (non v. ]VItNRTENs), Japan-

        ese 'freshwater bielogy, p. 353-354, fig. 430.
    I933: Gyrat{ltts comPresstts jaPonicu•s, KuRoDA (non v. INtl,xRTENs), Catalogue of

        moilusca in Hukui Ken, p. I9. 2.
    1934: Gyraulzis jaPenictts. Uf,'No (non v. M,mTENs), Freshwater animals at Kami-
        l<6ti and Azusa-Gawa, p. 22, fisr. 9.
    1935: G>,Taulus jaPonictts, HoRiKt"vA (non v. MARTEbe's>, Venus, Vel. 5, p. 29.
    1935: GFvratelus co}nPvessus jaPonicus, KvRoDA (non v. MtmTEx,s>, Catalogtie of
        mollusca in Miyazaki I<en, p. 58.

    Shell moderately large, discoidai, somewhat deformable, moderately thin,
translucent or opaque, glossy, colouration pale yellowish or brown. XVhorls
5, gradually increasin.g, not so much specially enlarged to the aperture,
periphery carlnated or not. Upper surface slightiy concave or flattened,
earlier two whorls somewhat sunken, last two whorls infiated, so that suture
welHmpressed. Lower surface is similar to the upper surface. Aperture
eloRgated distorted cordiform, the inside polishecl, glossy, colouration light
whitish yellow. Inclinatory angle of the aperture about 40'. Transverse
striae fine, but becoming somewhat coarser and more irregular near the
aperture; spira{ striae obsolete or distinct.

    Height 1.8 nim., breadth 7.1mm., height of aperture 1.8mn}., breadth of
aperture 2.5 mm.; ec 4.75, p 0.95, •r 1.38, e 0.61.

    Loca!ities---Hirosima, TyPe (Vega-Exp.); Nagano Ken <Ui::No.}; Ky6to
<KuRoDA, MoRi) ; a!1 parts of Kukui I<en <KuRoDA, etc.> ; Takaoka, Miyazaki
and Kigasiyone, Miyazal<i Ken (KuRoDA, etc.); Okinawa (Y. HiRAsE; Syuri,
TuDAI ; K6zy6, Ty6sen (SiBA>; Keizy6, Ty6sen <KAwAMuRA>; Heizy6, Ty6-
sen (SIBA).
    This specie$ has for a long time been referred to GN•r. co•inPressifs ]'aPo-
nict{s v. MAR'rENs 1867, but in my opinion, this description and classification
must have been given to a local form <acronictts-type> of A. (Gyz) albus
MtiL{.ER <refer to the Paragraph 12 a aRd Pl. XVII, Fig. 13 k-o.}. In 1883 WEs-
' rERLuND described Planorbis (Gyx) hiemantium from llire Sami < :=Hiro-
sima) for the fiyst time giving a proper name to the present' species.
    The outline of this species is somewkat variabie; there are specimens in
xvhich the upper surface is inore concave than the iower surfcace or the
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former is less concave than the iatter, etc. This species is related to the
previous species, A. (Gyr.) t6ky6ensis, but the separating characters have
a!ready been mentioned.

                9. Anistfs <Gyravclzss) iwaotaleii n. sp.

                         <Pl. XV, Fig. 10)

   Sheil very small, outiine characteristic, whorls very much inflated so
that the shell is promiRently higher in comparison with the congeners, with
widely o_peRecl aperture ; shell very thin, transtucent, colouration light horny

browR, dull glossy. Whorls 2.5, very rapidly and greatly increasing in dia-
meter towards the aperture both in height and breadth; apex scarcely visible,
involuted by the following whorls. Upper surface somewhat flattened, centrat
part desply sunl<eR, greater parts of area occupied by the body whorl, surface
of each whorl srnoothly but conspicuously inflated, so that the suture is well
impressed; the first whorl is abruptly sunl<en; the surface in the latter whorls

is evenly convex. Periphery rouRded. Lower surface characterizgd by the
tmusuatly large body whori ancl widely opened urnbilictis. Aperture very
large relative to the size of shell, sttbcircttlar, subtruncated in the inner
marginal part, the inside polished,'with pearl-like gioss; margin very thin,
not lipped, inner margin roundish, its upper and lower ends strongly curved
outwards, dorsal margin smootlily convex, peripheral margin regularly round-
ed, ventral margin more curved than in dorsal surface, but also regu{arly
and smoothiy; inclinatory angle of the aperture rather small, about 30'.
Transverse striae very fuie, reguiar, but not very conspicuous; spiral striae
rather coarse relative to transverse striae, regu{ar, generally faint, but some-
what distinct on the peripheral surface of the body whorl, especially in front

of the aperture. -    Height 1.3 mm., breadth 2.8 mm., l}eight of. ap=.'rture l.5 mm., breadth of
apertttre 15mm.; ct 1.56, {s 2.4, Y l, e 0.53.
    Locality--Ktitugake Hot Springi", Nagano I<eR, Type <YAGi, "1'AKAHAsil}.
   The outline of this characteristic snail is remiRiscent of the American
.PlanoTbis dilatatess GouLD,L') but in the American species the sheli is more

thickened, upper surface is more flattened, apex is scarcely sunken, the upper
surface of.each whorl being less infiated, transverse striae coarser, outline
of the aperture somewhat trianguiar, anci the periphery obtusely angulated
so that the general view resembles a"top".

              iO. Anisus (Gyraulus) biwaensis (I'RF.s'i'oN)
                         (Pl. XVI, Fig. Il)

    1916: CltoanomPhalus jaPonicus, PREsToN, Ann. Mag. Nat. Hist., Ser. 8, Vol. 17, p.
        160, Pi. 9, fig. 2.
    1916 : ChoanomPhalus jaPonicus Perstriatultts. PREsTeN, ibid., p. 161, Pl. 9, fig. 1.

    1916: Planorbis <Gyratttus) biwab'nsis. PREsToN, ibid. p. 161, Pl. 9, fig. 3.

   1) 1.fti•}iEF,Sft.

   2) Pl. di.tatattts, GouL), 18-U, Rep. Invert. Mass., p. 210, fig. 140.
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   Shell moderately thin, but not translucent, deformable, norniaUy tricari-
nate, subovate, with swollen spire, colouration pale yellowish brown or whitish

ye!low. Whorls 3, rapidly increasing, the body whorl normally tricarinate,
the midd'ie carina being situated at the periphery, the upper and lower carinae

about equidistant from it; between the carinae appear somewhat distant,
microscopic, spira{ striae, whi!e the whole sheil is transversely, rather finely

striated. In an abnormal shell the three inain carinae being less developed
and the intercarinal spiral striae becoming stronger, the surface becomes
less angular. Upper surface fiattened, apex scarcely sunkeR, each whorl
coRvex, outside of the first carina the surface of the body whor! rapidly
descending obliquely. Lower surface concave, aRgulated at the base with
tlie third carina; umbiiicus moderately wide, deep. Aperture irregularly
pentagonal in outline, angulated at the three carinal points and upper and
lower ends of inner margin ; iRside of the aperture whitish, scarcely po!ished ;

inner margin curved, dorsal margin protruded forward angularly at the
dorsal carina, receding below, sloping into ventral margin through lateral
carinal Point, ventral margin obtusely sinuated at the ventral carina; in-
clinatory aRgle ef the aperture about 45".

   Height 2.2 mm.. breadth 5.1 mm., height of aperture 2.1 mm., breadth of
aperture 2mm.; ct 2.3, [3 1.5, s•,• 0.95, rB 0.62.

   Localities-BiwaKo, TyPe <ANNANDALE, KAwAMuRA, MIyADI, UiCJNo,
MoRi, and many others' ); Yogo-Ko, Siga Ken <MiyADi); Seta-Gawa, Siga
Ken (KoND6) ; the drainage ([at Nyaku6zi> coRnected with Biwa-Ko, Siga Ken
aRd Ky6to <.KuRoDAI}.
   The distribution of this species is restricted to a rather narrow area,
ixamely, to Biwa-Ko and the connected water system.
   The outline of the shel! is rather

                                                  e2chaetae arranged not only on the three

others have no such chaeta, and further A
in some cases the sheil becomes less
angular, in other cases even moderately

depressed having rounded periphery

gulated at the middle.

   From these variabilities observed
in this species, it .seems reasonabie to

treat PREsToN's two species and one
subspecies as one species, and further,

although PREsfi'oN described the more
angular specimen as belonging to the
genus ChoanomPhalus, which was re-

            B
         Text-Fig. 4
A: Radula-teeth of A. (Gyr.) biwa-
   k'nsis (PREsToN) from Biwa-Ko.
B: Radula-teeth of A. (Gy.) atbt{s
   (MliLLER) from Syana-Numa.
a: Central-, b: Lateral-, c: Margi-

   nal-teoth.
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ported 'froin Lake Baikal by G}li<s'rE;Ei.i)'r <1859.}, yet af'ter exaniining the

radula I found this species clearly belonging to the gerxus Anistts. That is
to say, the lateral tooth of the snai{ of the genus Aniszt.s has one chief cusp
and two accessory cusps, wliereas tiiat of ChoanomPlzagzts has one chief cusp

and only one accessory cusp, and the marginal tooth of the fermer is
pgntacuspid and that of the latter is trlcuspid (TmELb;, 1931, p. 478-482>, and

the teetl} of this species have clearly the characters of the genus AnisMs as
are illustrated in Text-Fig. 4 <'rarely the marginal tooth of this species is
tricuspid as is shown in Text-Fig. 4, A, c2, but it is not unreasonable to
consider this a rare exceptional case). PREs'roN's Pl. <Gyraztltts) b•iwaensis,

is described as having a less angular and more depressed shell witlt some-
what ovate aperture <refer to Pl. XVI, Fig. 11f.).

               11. Anisus <Gyrautz•cs) amP iificat i.ts n. sp.

                          <Pl. XVI, Fig. 121>

    Shell large, thickened, aperture iarge, colouration dark brown, surface
covered with iron-deposits, and hence opaque. Whorls 3, exceedingly rapidly
increasing toward the aperture, loosely spired especially in the body whorl,
so that the suture is deeply impressed. Upper surface fiattened or slightly
convex, each whorl convex, both inside and outside of suture the surfacc
convex, apex not sunken, most part of upper area being occupied by the
body whorli Periphery rounded. Lower surface concave, almost whole area
being occupied by the body whorl, of which surface smooth!y convek, tmi-
bilicus moderate size, deep, the surface inside of suture fiattened, outside
convex. Aperture remarkably large, ovate, inner margin very short, scarcely
curved, dorsal margin smoothly arched, ventral margin more curved than
in the dorsal margin; incliRatory angle of aperture about 50'. Transverse
striae coarse, irregular, often obsolete at the earlier two whorls ; spiral striae
indistinct.

    Height 4mm., breadth 9mm., heSght of aperture 4.6mm., breadth of
aperture 5mm.; ct 2.3, (s 1.86, i•r 1.1, ce 0.28.

    I.ocality--Biwa-Ko'), TyPe <YAGuRA).
    This is a large snai{, having remarkably large and infiated body whorl,
eniarged aperture. But I wonder whether this is oniy a fuli grown forrr}
of the previous species, A. <Gyr.> btwaensis (PREs'rotsr>, because in some speci-

meRs the aperture has a pentagonal appearance in outline and the value of
ec, tS and s: are very similar. to those of the previous g.pecies.

                12a. Anisits {.Gyraiflus) albas <MifrJut:Rl)

          {.Pi. XVI; Fig. I3; Pl. XVII, Fig. 13; Text-Fig. 4, B>

    1774: Pl.anorbis aibzes, IVIV,LLER, Verm. terr. fiuv. Kist., Bd. 2j S. 164.

    1859: Pl.anorbis spirillsts, GouLD, Proc. Bost. Soc. N. H., Vol. 7, p. 41.
    1867 : Pta}to}bis compresstfs var. japonicus, v. MARTENs, ltlalak. Bltitt., Bd. 14, S.
        214.

   1) S'Åí-EliiMj.
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   1877: Planorbis contpressz{s var. jaPonict{s, v. MtNRTENs, SB. Gesell. nat. Freunde

        Berlin, Bd. 17.
   1877: Planerbis albus, v. ]YiARrrENs, ibid. Bd. 17.

   1886: Planorbis neglectt(s. CLEssiN, Syst. Concla. Cab. Bd. I, Abth. 17, S. 194. T.

        28, fig. 5.
   1905: Ptanorbis comPressus juPonicus, PiLsBRy et Hrp.AsE, Proc. Acad. Nat. Sci.
        Philad., Vol. 57, p. 746.

   Shell of moderate size, of moderate thickness or thin, opaque or trans-
Iucent, remarkably deformable ; body whorl infiated with rounded periphery
or depressed with carinated periphery ; in the latter case, the general outline
of the shell somewhat symmetrical ; colouration variable, being horny brown,
pale yellowish, pale, or whitish yellow. Whorls 4, somewhat rapidly and
regularly increasing in diameter towards the aperture, upper surface of the
body whorl more depressed than lower. Upper surface flattened, eacla whorl
convex, earlier two whorls somewhat sunken, surfaces of last two whorls
Iying almost in the same level, stiture well impressed, and inside and outside
of it the surfaces are nearly convex. Periphery rounded or remarkably
carinated with minute chaetae arranged in a row on the carina. Lower
surface shailowly concave, each whori convex, suture well impressed, inside
of which flattened and outside convex, in the carinated form lower surface
flatteRed equa;ly with upper surface. Aperture distorted elliptical or cordate,
margin gentiy rounded or angulated ; inclinatory angle of the aperture about
50-45i. Transverse striae fine, irregular; spiral striae regularly and some-
Nvhat distaRtly arranged or quite obsolete.
    Neight 2mm., breadth 6.6mm. height of aperture 2.4mm., breadth of
aperture 2,4mm.; ct 3.3, P 1.5, •r 1, a 0.54.

    Localities----Kimon-Numa, Hurukamappu-Numa, Sibutyari-Numa, Syana-
Numa, T6hutu-Ko, Rubetu-Numa, Naibo-Numa, Seseki-Numa, lligasibiroku-
Ko, Bal<ko-Numa, Nikisiro-Ko {lthe ponds and lakes above mentioned are all in
Minami-Tisima and all specimens were collected by MiyfxDi) ; Hakodate, Hol"
kaid6 cHu'.GEN•i.)oRF'); T6ro-Ko, Hokkaid6 <AaiyADil}; Akkesi-I<o, Hokkaicl6
(MiyAix.}; Sikaribetu-Ko, Hokkaid6 <Ui;No); Naga-Numa, Miyagi Ken <Mi\A-
i.)i}, Sai-Ko, Totigi Ken {' MiyADil); Tyazenzi-I<o, Totigi Ken <MiyADi); Usiku-
Numa, Ibara.gi Ken <MiyADi); G6no-lke, Tiba Ken <.MiyADi.) ; Tega-Numa,
Tiba Ken tMiyADi>; Imba-Numa, Tiba Ken {MiyAi)i); Ueno T6ky6 t}{iLGEi -
])oRt?), Muk6-Zima, T6I<y6 <Hic.Gi?.NDoi<E?'} ; Yol<ohama Cv. MAR'rENs); Kawa-
guti-Ko, Yamanasi Ken (MiyADD; Nisino-Umi, Yamanasi Ken (MiyADO,

 AOsawano-].ke,Ky6to <Miy.xDD; Kobata-Ike, Ky6to (.MiyADD, a hot spring at
Yunomine, Wakayama Ken <OKADA); Ryaga-D6, a limestone cave, K6ti Ken
                      A{,MoRi) ; Koniya, AmamiOsima in Kagosima Ken (.GouLD, KuRoDA) ; Uzant6
Taiwan (MiyADi); Nanmen, Heianhoku-D6, Ty6sen (Sy6zi).
    This is the commopest and most widely distributed species in Japan
(perhaps in the world), manifesting remar}cable variability in the form of

the shell and adaptability to environmental conclitions. Name{y, GouLD's
            A,sPirilkes from Osinna <Kagosima Ken) seems to be a clescription of a smaller
and thiRner form of this species, which is more commonly clistributed in
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the southern parts of Japan than in the northern parts. This sPirillits-form
is also characterized by its smaller value of er (ca. 3), i. e., height is iarger

relative to breadth owing to the descending body whorl near the aperture,
somewhat suddenly enlarged penultii[nate whorl by which ' oniy small parts
of the surface of earlier two whorls are observable from tha dorsal side,
ancl indistinct or obsolete spira! striae. But thesecharacters usually appear
in rather small individuals of the typicat specimen from northerR Japan, and
indeed, GouLD himself says that " very like Pi. albits and defiectus ; perhaps
the same that MiDDENDoRF refers to under the former name, as from Kam-
tschatka" (Goum, l859)i'. Also, MAR'rENs' Pl: comPressus var. jaPonicies,
which has Iong been, so far as I can judge by my present knowledge, mis-
identified by the Japanese conchologists, as A. (Gyr.) hiemantiefm (WEs'rER-
f.uND) seems to be synoRymous with albbts (MOLi"ER>. I believe that the classi-

fication conipressies var. jaPonic,xs wa$ based on the depressed, well carinated
form of this species, which is related to the European species, albLts ac•roni.ctts

FitaussAc (EHRMAtsTN, 1933>, but may be distinguished easily by its smaller
value of cr (that of acronicus is 4.6-5.4) and greater value of t3 (thatT of acroniczts

is about 1.25). This comPressees-form is also characterized by its almost
symmetrical shell <refer to Pl. XVII, Fig. 13 k•-o). But these characters are

all withiR the range of normal variability of albus, and as already pointed
out by MARTENs, `` Die japanische Form erinnert an Pi. lemniscatus ", which
is considerecl by EHRMANN (l933) as a form of albas acTonic.,es, so it may be

aclgquate to treat this name-comPress.,ts var. jaPonictes-as synonynious with
albi{s (MU;.LER>.

   Specimens from Yokoharna were identified by Ci.it'ssiN <l886) with Pl.
negiectess HAssF.i r,L') but as this species is synonymous with Indian Pl. com-
Presstts Hu'r'roN <1834)ii) <.v. MAR'vENs, 1869, p. 213 ; CLp;ssiN, 1886, p. 107), the

out'line of which is very similar te albiss (MijLLER) (esp.ecially to albtts acroni;

cus), it may be more suitable to give the name agbass <Mt3LL};.R) to this speci-

men.
   The adaptability of this sRail is also considerable, and this is sttggested
by the wide distribution mentioned above. O!<ADA collected this snaii in
the waters of about 34' at the hot spriRgs of Yunomine in Wakayama Ken
and I coliected it from the stream runnin.g in the limestone cave (RyCiga-
D6> where light was compietely absent.

          i2b. A•nisas <Gyraulzts) albus nogiriensis n. subsp.
                        (})l. XVII, Fig. 14)

  ' Shell more thickened, stronger, the value of ct smaller <height is larger
relative to breaclth>, ap. ex more sunkeR, umbilicus deeper than in albzts s. s.

Whorls 4, surface of body whorl more inflated on the lower side than on

   1) Although, v. M,xR'rENs <1877) says that `' 1''i. al.bu.s M'u'LLi:.R.....Schwerlich
pt. spiriitt•{s GovLD."

   2) l'l.. eteglectus, v. H,xssF.Lrr, 1823, Algem. Konst. Letter-Bode, 1823 (42), 244.

   3) PL ce}nPresstes, Hu'rToN, 183,l, jour. Asist.Soc. Bengal, III, p. 93.
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the upper side; colouration variable, horny brown. Periphery more or less
keeled, in some specimens <though rarel} angulated obtusely at the base.
Aperture distorted infiated cordiform, margin thin, lipped, whitish in colour ;

clorsal margin smoothly curved, ventral margin more curvecl than in dorsal
margin, peripheral margin angulated. Transversestriaecoarse; spiral striae
obsolete or clearly, regularly and distantly sculptured.
    Height 2.2 mm., breadth 5.9 inm., height of aperture 2.7 mm., breadth of
aperture 2.4 mm.; ct 2.7, f3 l.47, -f 0.89, e 0.55.

   Localities-Noziri-Ko'), Nagano Ken, TyPe (KAwAMuRA>; Kussyaro-Ko,
Tisima <MiyADi); Urumo-Ko, Tisima <MiyADi); Nisino-Umi, Yar[taRasi I<en
<MIYADI).
   The surface of the shell is often covered with iron deposits, on account
of which the surface colour is subject to variation.
    The osttline is somewhat similar to A. (Gyr.) amPli cattes, but may be
distin.guished by its smaller shell, Iess sunken umbil{cus, ,and less enlargec]
body whorl near• the aperture.

                Il't. Aniszts (Gyratilus) .c.rredleri <BiiL'Lz'}

                        cPl. XVIII, IFi.q. I5)

    1859 : PEano7•bis gredl.eri BiELz, Gredler Tirols Land- und Stissw. IVIoli., II, S. 9.
    1883: Planorbis <Gyratttz{s> iliibatus. WEisTERLuND, Nachr'bl. d. Deut. Malal<.
        Geseli., Bd. 50, S, 53.
    1883: PlanoTbis (Gyrattlt{s) •illibatits. X7V'Es'ritRE.uND, Vega-Exp., Bd. 4, "r. 4, fig. 14.

   Skell moderately large, discoidal, somewhat thick or thin; colouration
usually horny brown or recidish browft and rarely whitish yellow; glossy
or clull glossy. Whorls 5, regularly increasing, somewhat enlarged near the
aperture, but not so remarkably as in albtts. Upper surface slightly concave,
each whorl convex, suture impressedi insicle of which surface fiattened and
oLitside, convex. I'eriphery rounded or slightly keeled, sometirnes with rninute
chaetae. I.ower surface concave, general outline similar to the upper surface.
Aperture distortee{ cordate, the inside polished, horny brown, scarcely lipped,
margin thin, inner margin scarcely curved, dorsal margin gently aRd smooth-
iy curved, ventral margiR well curveCl, peripheral margin angulated; in-
clii?atory aRgle of the aperttire about 40'. Transverse striae coarse, irregular,

often obsolete; spiral striae usual!y obsolete, but in some cases distantly and
regularly sculpturecl. Owin.q to these indjstinct striations, the surface of
the shell looks neat.
   Height 1.8 mm., breadth 6.3 mm., height of aperture 2.5 mm., breadth of
aperture 2.1mm.;a 3.5, P l.12, •;' 0.84, ?, 0.6.
   Localities--Hurul<amappu-Gawa, Tisima (MiyADi); Nikisiro-Numa, Ti-
sima <MiyADi>; Sironuka-I<o, Tisima <iMiyAm); T6hutu-Gawa, Tisima <MiyA-
Di), Simugyu-T6 <IV[[yADi); Akl<esi, Hekl<aid6 (Y. }IiRAsE); Senba-Numa near
Mito, Ibaragi Ken (KAw.xM[JRA's; 6nuyo (===6miya), Sizuoka Ken (Vega-Exp•)•

                . A.                                        A   WF.s'rit'Ri.uNi)'s illibattts from Onuyo t;:Omiya) seems to have been

   1) li!fl}l.i,k.ij.
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described on a younger form of this species (refer to Pl. XVIII, fig. 15 f, g).
This species is distributed all over Europe, Siberia and Kamchatka.
    Thls species is closely related to albas s. s. (MOLLER), but the body whorl

is not so much enlarged towards the aperture as in aibus (so that the value
of iS is smaller), and the surface of the shell is more polished and glossy
owing to less developed growth of striae.

            14. Anistes (Gyraulus) iaevis infirmus n. subsp,
                         (Pl. XVIII, Fig. 16)

    Shell rather small, thin, opaque, fragile; colouration clark pale or !i.cr.ht

pale yellow; dull glossy. Whorls 4, somewhat irregularly spired, last two
whorls remarkably infiated, so that suture deeply impressed; whorls gradu-
ally increasing, the body whori somewhat descending, not particulariy in-
crease(l in breadth towards the aperture but somewhat increased in height.
Upper surface flattened, or slightly convex, earlier two whorls slightiy sunken,

both inside cftnd outside of suture the surfaces convex owing' to inflated
whorls. Periphery rounded, not carinated. I.ower surface concave, body
whorl exceedingly infiated so that greater part of the surface area is
occupied by it, earlier two whorls deeply sunken, inside of suture the surface
fiattened and outside convex owing to clescending spires. Aperttn-e roundish
in otrtline, the inside whitish, not lippecl ; margin thin, inner margin slightly

curvefl, dorsal, periphera!, and veRtral margins well curved, roundish in
oiitline; inclinatory angle of the aperture about 450. Transverse striae fme,
irregular, often obsolete ; spiral striae indistinct but distantly ancl regularly

sculptured.
    Height l.6mm., breadth 3.7mm., height of aperture 1.7mm., breadth of
aperture i.5mm.; or'2.3, [s 1.2, 't 0.88, c"J 0.47.

    I.ocalities---A river Rowing into 'Itubisinai-I<o`', Tisima, TyPe {.MiyAi)i) ;

Kant6, Manchoul<uo (SiBA)•
    This subspecies may be distinguished from A. <Gyr.) laevis ALDEi<L'' by
its descending body whor! and smaller value of ct (this value is 3.3-4 iia
laevis). Also it may be distingtiished from albus <MULLER) by its gradually
increasing body whorl (.in breadth>, rounded periphery, scarcely sculptured
spiral striae, more rounded aperture, rnore infiated whorls, smal!er value of
[3, aRcl froni albets noziriensis by its thin, Åíragiie and srr}aller shell, gradually

increasing body whorl, smaller value of {s, lip-less aperture, and from gYedLer•i

t.Bminz) by its smaller, thinner and raore fragile shell, smaller value of ct, pale

surface, fiattened or slightly convex upper surface, and iRflated, descending

body whorl.

V -,V,A.-'ttSIASigil']li.)Z.ti'Jnl.

2) .Pl. Iaevis, ALDEp., 1838, 'i"ran.s. Nat. I{i.gt. Soc. Northumb., II, p. 337.
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                     ExplanatioR of Plates

                            PIate XII
1

2

3

Figr. 4

Fig.

Fig.

5

6

a--c

cl-•h

Ca7nPfoceras (Culmenegla.) Prashadi (CLENc!T). Ioky6. 'E-}. 6.1 mm., B. 3.tl•

  mm. a--dorsal view, b----ventral view.
Ca'nzPtoceras <CamPtocer.zs) ltirasei X7LrALi<ER. Kol<a-Mura near 6saka. }f.

  8.6 mm., B. 22 mm. a--dorsal view, b--•ventral view.
Ani.sus (Se.o,)nenti7ia.) niti.deltus (v. MARTENs). Tokusima. H. 2.2mm., B.

  5.3mm. a-dorsalview, b----ventralview, c---frontview, d-Iateral
  vlevv, e--,aperture.

                    Plate XIII
A?i•isus f,Segtnen'tinaiJ t{stct (Gouna>. Ryatan in Syuri. H. 3.3mm., B. 8.7

  mm. a---dorsal view, b----ventral view, c-front view, d-•lateral
  view, e-aperture, f-front view ef young snail (B. ca. 4mm.)•, g--
  inside of the body whorl showing three lamellae.
Aflisus (Segmentina) ttsta swinhoei (H. ADAr•ts). 'f"ainan. H. 3.4mm., B.

  7.8 mm. a--dorsal view, b---front view, c-lateral view, d-aperture.

                    Plate XIV
Ani.stts gHiPPet{.t.ls> 'PeiPinensi.s <Pii c et YEN).

  from Sy6gen (typicSal form). H. 2.1 mm., B. 8.4 mm. a--dorsal view,
  b-ventral view, c-front view.
  from Taityfi (more conoidal and involuted form). H. I.8 mm., B. 7 inm.
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  d-dorsal view, e-ventral view, f-front view, g-lateral view, h-
  aperture.
Anisus (Gyraulus) Pulcher, n. sp. Type. Awazi-Sima. H. 1.1mm. B. 4.3
  mm. a-dorsal view, b-ventral view, c-frent view, d-lateral
  view, e-aperture.

                     P}ate XV
Aniszts (Gyraulus) t6hy6ensis, n. sp. Type. T61<y6. H. 1.7mm., B. 7.6
  mm. a-dorsal view, b-ventral view, c-front ,view, d-lateral
  view, e-aperture.
Anisus (Gyraulzfs) hienzantium (WEsTF.RLuND). Ky6to. H. 1.8mm., B. 7.1

  mm. a-dorsal view, b-ventral view, c-front view, d-lateral
  vlew, e-aperture.
Anistts (Gyraulus) magnistomits n. sp. Type. Kutugal<e Hot Spring.
  H. !.3m;n. B. 2.8mm. a-dorsai view, b-ventral view, c-front
  view, d-iaterai view, e-aperture.

                    Plate XVI
Anisus (Gyraultts) biwae'nsis (PREsToN).

 .from Yogo-Ko (typical form) H. 2.2mm., B. 5.lmm. a-dorsai
  view, b-ventral view, c-front view, d-latera} view, e-apertttre.
  from Biwa-Ko (intermediate form between PREsToN's CheanomPhalt{s
 jaPon•icus Perstriatultts and .Planorbis bitvaEptsis).

Anisus (G.vrauius> antplificatus n. sp. Type. Biwa-Ko. H. 4mm., B. 9
  mm, a-dorsal view, b-ventrai view, c-front view, d-lateral
  view, e-aperture.
Anistts(G);ratelus) albtts(MliLLER). Kimon-Nurrxa. Typical form. H. 2mm.,

  B. 6.6mm. a-dorsal view, b-ventral view, c-front view, d--
  lateral view, e-aperture.

                    PIate XVII
Anistt,s ((;Nrattltts) atbt{s (iXtlliLLER).

  from Aniami-Osima (GouLD's sP}'irillus type). H. 1.3mm., B. 4.lmm.
  f--dorsal view, g-ventrai view, h---frontview, i-lateral view, j-

  aperture. '  from Akan-Ko <FE•.RussAc's acronictts type). H. 2mm. B. 7.lmm. k-•--
  dorsal view, l-ventral view, m-front view, n-laterai viow, o-

  aperture. -A.nis'{{•s f,Gyraultts> albtts noziriensis. n. subsp. Type. Noziri-I<o. H. 2.2

  mrn., B. 5.9mm. a-dorsal view, b-ventral v•iew, c-front view,
  d-Iateral view, e-aperture.

                    Plate XVIII
Anisus (Gyraulus) gredleri (BiE;'Lz).

  from Akkesi <adult snail). K. 1.8mm., B. 6.3mm. a--dorsai view,
  b-ventral view, c-front view, d-]ateral view, e-aperture.
  from Tlba-Numa near Mito (young snail). This bears stril<ing re-
  semblance to WEsTERLuND's illibattes. f-dorsal view, g-ventral view.
Anist•cs <Gyrazfltts) laevis infirmus n. subsp. Type. Itubisinai-I<o. H. 1.6

  mm., B. 3.7mm. a-dorsal view, b-ventral view, c-frent view,
  d-lateral view, e-aperture.

,
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