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                                   Abstract

    'l'he molluscan fauna of the Mlzuftami group in the Iwamera basin, Gifu I)refecture js
analysed aiid the faunal develepinent is discussecl. 'l'kirleen new specjes aii(l one new sub-
species are cles. cribea.

                                Introduction

    Tl}e Mizunami group is a well-knewi} stratigraphic unlt among geologists
and palaeontologists ef this country, as it yie}Cls rich INGiocene fauna ancl fiora
ii}c!uding IZicarya and Desnzostybus. Tlie stratigraphy lias ])een kitensely studied

by the members of the research group of the Paleo-Setouchi snpergreup.i)L')7)
The present writer is investigating the Mizunami group which is the type of the
First Paleo-Seteuchi supergroup* (Ikebe, l95i) in the Iwamura basin and he
has already reported en the stratigraphy.6) In this paper, the mo]iusean fauna
is meittioned and analysed.
     The wrlter is indebted to Prof. J. MAKiyAMA, Lee. M. MoRismMA and Mr.
A. MomsmTA for their valuable suggestlons during the course of thls work.
Thanks are alse due te Dr. T. KuRoDA and Dr. T. HABE fbr informations about
the malaco}ogy.

                           Netes on the geology
                                                              -
    The general eutline of the stratigraphy in this ba$in is given in Fig. 1, and

the lithology of each subdivision is as follows;

 1. Agi Formation. . . .. .Yellowish and greenish gray, tuffaÅëeeus medium sandstones and siltst-

     ones intercalating lignite seams and arkose conglomerates.

 2. Kubohara Sandstoiie. . . . . .rvtassive. tuffaeeous, medium to fine sandstones eontaining many

     nedules.
 3. Tsureeka MLidstone. . . . . .Massive, diark and bluish gray, pumieeeus mudstones.

 "ft The Miocene strata deposited in the Setouchi inland sea regien.
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 4,. IIigashihora Sandstone. . . . . .Massive, tuffaceous, meditim to coarse sandstones with nodnles•

 5. Maki Sihstene......TuffaceoLis, hard, dark gTay siltstones intercalating tuff, sandstone antl

    I'iaTd shale.

 6. Haehiyato Limes!os}e......Limestone with nttmerolls fragmental mollttsks.
 7. Ryodenji Altemation......Mainly massive, dark gray, puiniceous $iltstenes (2--5 rn. in
    thickness) a}temating with medium, laminated sandstones 2-0.1 m. thiek.

    These are the strata which deposlted in the shallow Aegean seaee and represent

a cyole of sedimentation. The geological structure is syncllnal coiitrolled by
the fau}ts with NE-WS trend.

Fig. L Diagram to show the stratigraphy oE the Mizunami Group in the Iwamura Basin

                              The faunal list

    The follewing is the complete faunal list of species frem the different liorizons

and assemb]ages.
           Pelecypoda ".•..H••--.•••-•-•--••••-••--•`-•......"".".".H.._"...L.,._."."." 57
           Scaphopoda...."."_."-.-•••••--••"•"••.•m•.,...m..".."_.".........".",.H".." 2
           Gastropoda".".."."."".._"".H....._"."...."."."."".."."_...."."."".._" 41
           Total number."."".."...".."."...."."".."._."...".."H.."."."_."....."".".".100
           Number of the determined speeies and subspecies .................................... 66

           Number of new species .............••.••....•............................................•-.•.. 14

    Abbreviations
            x : Occurrence of that species
            X : }{emarkable oceurence of that species

* It is imagined the inlet or inland $ea such as in the present lu}and Sea.
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                                           Ks
                                     .l 2 3 4,
 79. ""ipponix" $p. ........................Å~ x - -
 80. Catyptraea tubura......................Å~ x x -•--+

 sL Crepi,clula ikrtboa.rLa ....................Å~ x Å~ -
 82. Euspira ineisensis ......................Å~ Å~ Å~ -
 3•3. Cormatittnt Ct') sp. ......................Å~ __. __ .___.

 84,. Ancist?elepis to.trariensis ................ Å~ - Å~ -

85. Stplton•gtla maleiyamai..................Å~ Å~ Å~ ---
86. S. m,tnuta..............................x _ _._ ......._.

87. S. sp. indet. ..........................Å~ _ Å~ bu..,
88. fferntfustts sp. ........................ Å~ _ ....t. _
89. Nassaritt•s si.mtzut...................... x Å~ Å~ ----
90. N. hongoensis...........,..............Å~ -•- x --••--!

91. 01ivella (?) sp. ........................Å~ Å~ _t. ha
92. Fislgoraria striata ......................Å~ -- Å~ _
93. Turricu-La sp. indet.....................Å~ ---- Å~ --

                   x.94. Cortus spm............................Å~ - Å~ -
95. Symola sp. indet.......................Å~ Å~ - ---
96. "Pyramidella"sp.......................Å~ Å~ Å~ im
97. Acteocyna sp".........................Å~ Å~ Å~ -
98. Adamnestia sp.........................--- - _ -•.._
99. Cylichna corpulenta ....................Å~ - Å~ -

].oo. C. sp. .............,.................. Å~ -- Å~ -

    Linthia ni.ppenica .......................- - -- ---
    Ec}Linoiclea ............................- -- - -
    Decapoda.............................,-- - -_ t......
    Brachioporla.......................... Å~ --- - ----
    Batanus ..............................Å~ Å~ -- --•
    Polrc7ti.ta..............................Å~ -•-+ Å~ -ua
    Bryozoa ..................,........... - - -...A -

                 Faimal `analysis of mollusean

l. Agi Formation

     This forrnation has only fleral fossils. It is
deposltecl uncler a fresh water enviroilment that was

sion, inasmuch as it conlains the }ignite seams but
general light-ce}ored aspect of the rock may also
Tlie fiora} fossils are as follews;

                                           '>
    .S. aralcianG KoizuMi, Alnu•s fyrma SiEBoLD et
    MAxiMowicff, Qttereus ntorrsi•naefolia BLuME,

    praecox NAI<Al etc.
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                                            assemblacre

                                            certain that the sediment was
                                           prevailed prior te lhe transgres-
                                             ne marine mol]usks. The
                                            due te the fresh water origin.

Contptonorphorllient nauniarbni Å}NATHoRsT, St)rrasc ebassia SIEBoLD et ZuccARNAI,

                                           ZuccARNAI, Carpinu,s tokorzoslg]t
                                         Q. Serr'ata THuMBERG, Pctrabeneoi•ri
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2. Kubohara Sandstone
    The fauna of this member is represented by Dosinia-Nipponornarcia assemb]age
which is mainly consisting oÅí Dosintct nomurai OTvKA with a few ether speeies
of the same genus, Nippononbarcia nalcamurai IKEBE, l7Tenerupis siratori•ensis (eTuKA),

Euispira- m•eiser?,si.s MAmyAMA and Nassariu•s sim•ixui OTvKA. These species
are found as autochthonous fessi]s, inclicating a neritic and.sandy environrnent.
Besides, there are three other special assemb}ages confined to this sanclstene.

    a) Barbatia-Zirphaea-C.erithium Assemblage
    The main elernents are as follows;
    Barba,ties Icitbara n. sp., Li,t}tophaga rechifora n. sp., Anonr•ia lischkei DAuTzEN-

    BERG et I7IscHER, Ostrea sp. indet., Clbmn•a sp., Zirphaea su,bconstri,ct.a, ltotorai

    OTui<A, Leptot•}xyra entt} n. sp., Lu•r}ella ku•roclai i}. sp., Ceri,thium, kaneharai,

    FuJi'rA et OGosE, Catyptraea tubu,ra, OTuKA, "ffippontx" sp. etc.

    These forms are those inhahited in brackish waters and those adhered or
bored in lhe shore-waters. The fossil enc}osures are foun.d In eeng]omeratic
faeies near the basements. Seeing the bering shells in the pebbles and the otlaer
special life modes elose}y related to the sedimentation, it is concluded that this
assemblage is ef an autochdaoneus origin ancl t}iat the environmeilt was the recky
er gravelly margin of the basin.

    b) GLycymeris-Arca-CaLyptraeai Assemblage
    T}}e main compenents are:
    Arc(L nzi,yaten•sis OyAMA, GTIycynteri,s minoensis n. sp., Crenella forn,i,cata
    YoKoyAMA, J?rolseZla aff. nipl)oni-ectf OyAMA, Sepgifer agie?}si.s n. s?., ll7a.litt,cina

    ha,bei n. sp., Cli.nocardinin shiniiense (YoKoyAMA), Dosinia njornu•rai OTuKA,

    Liocyma efr. ntinuta NoMuRA et ZmBo, Anisocorbu,la venusta eZon•bcrata n.
    subsp., Leptot}vyra ena n. sp., Lunella lsurodai n. sp., Turritella s-hataii
    NoMuRA, CeTSthi,dea siralgii MAmyAMA, Cerithittm kaneharai FvJiTA et OGosE,
    CaLyptraea tubtt•ra OTuKA, Crepi.dzeta jimboana YoKoyAMA, Nassarius hongoensi,s

    n. sp. etc.
    The subjects of tliis assemb]age are Ctycymerts, Arca•, Dosini'a and Clinocardiit,nz

etc. that are representing a neritic environment, but ether e]ements in addition are
including some adheriBg Åíorrps sueh as CaLypt•raea•, Crepiduta•, YolselLa, Septifer,

Leptothyrct and LiLnella, and sorne brackish forms such as Cerithi,dea and Cerithiu,n}.

It is eviclent that this assemblage is a mixture ef the proper biotope of the
Kubohara sandstone and the Ba•rbftti.a-Ztrphaea assemblage. This is also proved
by the nedulous oceurrence ef the assemblage. It is contained in the berizon
slightly upper lhan the preceding assemblages.

    c) Cyctina.-Vtcctryel.la Assemb]age

    The fellowings are the rr.ain elements.
    Cptclina japon•icct KAMADA, Sanguinolaria• mi•noenfsis (YoKoyAMA), ri.cctryella

    ishiiana (YoKoyAMA)
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    This assemblage is lirnitted to the special }ocalities and presents the f'acts

to show the autoehthonous origin in the sandstene. The environm.ent was a
brackish bay or estuary.

3. Tsurueka TV{udstone
    P"icarya-CycZt'na assemhlage stands for this member. it censists 6f Vicarya

yokoyamat TAKEyAMA, Vicaryel•la ishiiana <YoKoyAMA), Corclina iaponiea KAMADA,
SanguinoZaria minoensis (YoKoyAMA), Cerithiunz k(tneharai FuJITA et OGosE.
    The occurrenee of these mollusks showing a brackish environment, is an
autochthon. It may be admitted that a pessibte ss"estward invasion of the sea
made the inlet w}}ere the mudstone was depos:'ted.

4,. Higashihora Sandstone

    Dosinia-Fela•niel,ta assemb}age represents this member. It consists of the
foTlowiBg species.

    Dosi,nia nontu,rai 0i'uKA, Ilelan•ielZa usta (GouLD), 7'urri.tellct s-hataii NoMvRA,

    Eitspira meisensi•s MAKIyAMA
    These species occar not only in nodules bnt also in the sandstone matrSx
suggesting that the transpertation ef -the dead shells seems to have been not very
active. Genera}ly speaking, this assernb}age is not guite different from the typical

assemb}age ef the }s ubo}iara sandstone. Therefore, the physieal conditiens of
both the times were much similar.

5. Maki Siltstone
    Lmacinoma-Nttcielana assemblage is general in this membeer. Its main elements
are as fe}lows;
    AciZa subniirabilis MAKiyAMA, Nuculana pennuZa (YoKoyAMA), Portlanclia
    thraciaeforrnis <ST6RER>, ChZainors egregius n. sp., Venericardia siogamensis

    NoMuRA, Lucinoma acutilineata (CoNRAD), Macoma tokyoensis MAiayAMA
    Beth valves of these speeies are as attached showing the autochtl]oneus origin
in the muddy inland sea bottom. In addition to this assemblage, the foliowing
assemblages were also recognized.

    a) A;lipponomarcia-Venempis Assemblage '
    The followings are main e}ements :

    fVipponomarcia nakamuJrai IKEBE, Yeneru•pis siratoriensi•s (eTuKA), Arassari.its

    sinzixiei OTuKA, Aaamnestia sp.

    Inasmttch as the heaped fossils are fragmenta}, the work transportation have
been tolerably active. There are seme more speeies follow in the special loeality.
    Dosinia su•hetoensis OTuKA, ProtoToteLLa' depressa MAKIyAMA, Turritella s-hataii

    NoMvRA, CrepiauLa iimbeana Yoi<oyAMA, Euspiras meisensis MAi<iyAMA
    These species are cemmon te the assemb]age of Kubohara sandstor.e, but as
this assemblage is allochthonous, they are derived from another nearly biotope.
The situatieR is very near te the basal horizon ef this member. T}ie distribution
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is limitted in the environs of Agi-murq ana Kubohara, Yamaoka-clie.

    b) Assemblage ef the Hachiyato Limestone
    Septifer-Arca assemb]age is remarkable. The main elements are as fo]lews ;
    Arca nbiJratensis OyAMA, Septtfer agiensis n. sp., A/Iercenaria sp. indet.,
    cc '1."ectu,rat' sp. 1., CaZyptraea tubu•ra OTuKA

    Naturally, tl]is assemblage is allochthenous and consists ef tl}e species clerivecl

from various modes and conditions ef life.

6. Ryedenji AIternation
    Seareely yieldinbor fossil, ne remarkable assemb]age is diseoverecl. I-Iowever,

though the data are poor, it may be assumecl that fVttcu,larza-Yoldia assemb]age
represents this member. Besides, Decapoda ancl "ILebensspuren" are found
freqaeRtly. Considering the lithofacies, this rr}ember exhibits the regressive phase

as a result ef decreasing rate of subsiclence.
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                         Comparisioi} and age

     This fauna resembles the f2ftunas of the M[izunami in tlie Mizunami basin,
Ayukawa and Tsuzuki groups, but a preeise cemparison is unab}e at present. Those
IN6iocene greups in differeRt basins of west-central Japan grouped together into tlae

First Paleo-Setouchi supergreup, the fauna of which are inlancl sea type, unlike
those of another series of the .NIiocene greups (Shidara, Isshi, Awa and Mur{"t
groups) be the open sea type. The investigatioB on the relationship of these
groups ls premature.

    ']rhe age i$ coneeived te be the Miocene (F,-F,,), for the existence of the
inclex fessils such as Vicar}ta yokoyamai TAKEyAMA, Ntppoiioma,rci•a• n•athamu•rai
IKEBE, renerupis siratoriensis OTuKA etc.

                              Cenclusion

    l. T}}e fauna contains IOO species of mollusea and 14 specles are new to

sclenee.
    2. Each member has remarkable assemblages respeetively ancl the cl]ange
in these assemblages indicates the faunal developrnent parallel to that ef the basin.

    3. This fauna is clesely allied te the faunas of t}ae typical Mizunami, Ayukawa

and Tsuzuki groups.
    4,. The geologie age is the midd}e Miocene <F,-F,>.

                      Deseription oÅí the speeies

ACilao.( ITyr  riiceaa,?ilsa). l3'e,ii)edxeatl.i.atio.. The shell is reundly ovate, inflated, and

has ilo restration. It is ebvious that this specimen belongs to a ferm of tlie
Subgenus Truncacilrb with its special features. Acila (Truncacila) insignis <GouLD)
{l861) may be an allied species of the present form, but distinguislied frem the
latter by the obliqaely elongate 'ferm. -•t

Barbatia (Savignyarea) kubara n. sp. (Pl. V, figs. 1,2)
    SheH medium, elongately ovate, depressed, longer than high, wider towarcl
posterior end; dersal margiR nearly straight, ventrals undulatecl ; pestero-dorsal
obliffnc, descending to a broadly rouncled posterior margin; antero-dorsal short,
abruptly turnecl to arcuate anterier margin; beak sma}], swallen, situatecl at the
anterior three-fourLh ; stirfaee triparte with two ridges, one running from beak to
postero-dorsal and the other to two-third back of dorsal margin; scalpture consisting

of radials and concentrlcs; radia} ribs usnally fine, numereiis, as wide as inter-
spaces, irregular on front surfade; ribs of the middle part broad, eoarse, streng

svith narrew interspace, each with 5 fine riblets; ribs on tlie baek surface fine

J
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granttlated ; concentric lines undulated, fzne, cressing the radia]s, cancellated.

    Dimensions: Height, 22 mm.; length, 52.5mm. '
    Holotype: JCI300084, Paratype: JCI300085. (frem 446, Nakanishi)
    Occarrence: TsiTakanishi (4,46), 1<amigiri (llO)••••••Kubohara sandstone

    This species obviously belengs te the Subgenus Savignyarca, but apparently
ne recei}t and fossil species is re]ated to thi$ species. Barbatia <Sctvig'riyarca)
obtNsoicies NysT (184,4) is more or }ess resembling to present new species, but
the }atler is distinguished by its strengly radiating ribs, ancl well de{ined radia-
ting ridges.

GIyeymeris minoensis n. sp. (Pj. V, figs. 3,4>
    Shel! medium in size, suborbicu]ar, somewhat ]enger thEn high, convex,
subeguilateral ; beak small, pointed, turned i}iwards, not touehing, placed almost
at the centre of dcrsal borcler ; anterior end roundecl, posterior end broadly round-

ed with su])truncateG and descending dorsal margiR; ventral margin regularly
arcuate ; surface xvith many distinct radiating striae crossed by coneentric incre-
mental lines; the ligamental area srnall, triangular, eguilateral, witla distinct
diverging groeves ; hinge-teeth about l3 in number on each side, oblique en both
sides, vertical iR t}]e middle; interior unknown, but basal margin crenuiate.

    Dimen$ions : }Ieight, 24 mm. ; length, 26mm.; thickness of left valve 7.6mm.
    Holotype: JCI300eOl. <from 113, Kamigiri)
    Occurrence: Kamigiri (111, 112, li3)••••••Kubehara sandstone
    This shell resemb]es G•Lycymeris oinouyet NoMuRA(1935), G. nakosoensis
ffATAi et NisiyAMA (1949) ancl C. totomierzsis MAmyAMA (l927), but it is
distinguished frem these species by the small size of the adu]t shell and the details

ef the outline.

G}yeymeris sp. indet.
    This form is probably representing a new species. It is identieal •to the
specimens from tl]e Shukubora Sandstone, Mizunami basin. It ha$ suberbicular,
flattenecl shell wit}i narrow irnpressed radial lines and fine radia} thread$.

     Occurrence: Kamigiri (112)••••••Kubo}}ara sandstone; iligashihora(4i57)••
••••Higashihora sandstone.

Septifer (M.ytilisepta) agiensis n. sp. (P}. V, fig. I3)

     Shell small, ovately trig'onal, fiattened, Ionger than high; c{orsal margin
slightly convex, short, pestero-dorsai margin rouncl, gxaclua}Iy descending to posterier

margin ; ventral margin nearly slraight,'-its .connection with postere-dersal margin

natrowly rounded; anterior prominent; beak situated anteerior end, sma]l, curved
inwards; surface with radial an(l concentric scluptures; radials eoarse, divarieate,

wider than interspaces, 9-11 in number at posterier margin; concentric lines fine,
incremental ; inner margin not denticulate.
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     Dimensions: }i{eight, 3.5mm.; }ength, 6.3mm.
     Holotype: JC1300157 (from 600, Haehiyato>
     Occurrence: Hachiyqto (6eO, 162>t•••••Hc".chiyato limestone; Kamigiri (lll,
 i12, ll3)••••••Kubohara sandstone
     Septifer (M3ttilisepta) virgatu•s (WiEGMAmx) (1883) is more or }ess related to
 this new species, but the latter is distinguished form the former by its smaller
 ancl sl]erter shell.

 Lithophaga (Leiosolenus) rechifora n. sp. (PS. V. fig. 12)
     Shell small in size, cylindrical; anterior end abruptly 'truncatecl, posterior end

 angulated; dersal margin straight, leng, gradually descending ohlique postero-clorsal

 berder; yentral margin broadSy arched; bhmt Tidge rtms frem beak to posterior
 end of shell; surface with concentric growth Iines.
     I)imensions : I'Ieight anteriorly, 5mm. J height posteTiorly, 6.7 mm. ; length,
 16.5mm.; thickness of intaet yalves, 6.4mm. '
     Holotype: JCl300092 (frorn 446, Nakanishi)
     Occttrrence: Nakanishi (4,46), Kamigiri (110)4•••••Ktibohara sandstone
     This shelHs distinguishable from L. otu•kai NoMuRA et IffATAr (l936), only
one deseTibed species in Japanese Miocene, in having the straight dorsal margin,
tl]e more e}ongate, fiattened shell and no foliate growth line. L. czi•rta IJiscHKE
(1874i), a common species ef the Recent seas, is another a]lied species, but it has
larger she}I, shorter dorsal marg{R and weil-markecl ridge.

Chlamys (Chlamys) iwamurensis ii. sp. (Pl. V, figs. 5,6)
     Shell medium in thickness, suborbicidar, slightly convex, about 50mm. in
height, i]igher than long, subequivalve, e' guijateral except for ears ; apical angle

about 950; sides gently cencave, posterior being Ionger than the length of the
anterior sides ; ventral rnargin regularly rounded ; left valve sculptured by null;.erous

unegual narrow scaly ribs, a}so furnished with oceasional riblets in seme interspaces ;

incremental line fine, not imbricated; ears very unequal ; anterior ear being lenger
than posterier, trigonal, sculptured by concentric imbricatiiig lines and ll radiating

riblets; posterior $mali, trigonal scu]ptured as well as anterior; Tight valve similar

to left except for ears, with byssal neteh. .
    Dimensiens ; Height, abottt 52 mm.; Jengt}i, 4t9 mm.; thickness, unknown.
    Holotype : JC 130004,6 (from 111, Kamigiri), Paratype: JC l3ee039 (from
21, Kamigiri), JC l30004Å}7 (from lll, Kamigiri)
    Oecurrenee: Kamigiri(11},l12,113,21,93),Nakanisl)i(4,46)••••••Kubo}]ara
sandstone, Hikage (246-1)•t••e•Maki siltstone
    This shell is clo$ely allied to Clt. irregitlaris (SowERBy) (l847) but former has

the more orbica}ar shell with the finer scaly ribs. (.IIh. lxari•n}ensis MAiclyAMA
 1923) is anotber allied species bnt it is clistinguished. from the present llew
speeies in having the inflated slaell with the s{eut, coarse and a. Iittle im}}ricated

ribs.
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Ch}amys egregius n. sp. (PI. V, figs. 7-9)
    Shel} moderate in size, suberbieular, higher tl]an long, nearly'ec{uilateral,
compressed, with indistinet cencentric grewth lines and radial sculpture; beak
small sharply pointed; apieal angle about 90Q; anterier side slightly convex,
posterior gently ceneave in the rriiddle'; ventral margin reanded ; right valve with

about I6-12 primary ribs and a few splitted subsidiary ones ; ribs broacl, rounded,
unegual, not high with a few longitudinal striae on the back, se'parated by s]ia}low

smooth-bottomed valleys of narrower breadth; rib on tl]e left valve also usually
16-12 in nttmber, narrower than interspaces, fiat-topped, imequal ; interspace with
fine reticttlated sculpture; anterier ear of left yalve with 5 weak.scaly radial
riblets, that of the riglit valve subdividecl into 4 irregular radial riblets on the

upper area; the lower byssal area furnished with flexuous, lamellated, horizontal,
incremental Iines; byssal notch distincg },yssal comb well maked; incremental
lines very fine, not imbricatec! ; interier ohscurely radially grooved, ventral margin
crenulatecl.

    Dimensions ; }Ieight, 29 mm. ; lengtl], 26 mm. ; thickness of the right valve
4, mm.
    Holotype: JCl3eOO18, ?aratype: JCl300019, JCl300020 (from 112-2,
Kamigiri)
    Occurrence: Karnigiri (lll, ll2-2, ll3), Nakanishi (246)••••••Kabehara
sandstone; Hachiyato (I-l, 185), Maki (267)••••••Maki siltstone.
    No allied speeies is knoNvn ameng the Recent and fossil species. Appa'tent]y
this species is similar to Patinopecten kimMrai (YoKoyAMA) (1925), a well knewn
]VIiocene scallap, but the new species having well marked byssal'comb Qbviously
belongs to the Genus Chla?nys. The ribs are variable in number l2 to 16.
The individuals with t'ew ribs have }eft valves with fine and fidged ribs. There-
fore, it may be subdivided into some subspeeific greups in future when a spfficient
material is supplied.

Ostrea {Crassostrea) sp. ineet. (Pl. V, figs. 10, ll>
    It differs from O. gravitesta YoKoyAMA(1926) ancl O. gigas THuNBERG
(1869) as it has small ancl thin shell. The Genrks Ostrea is variable in form,
it is diffieult to classify the fossil species.

Venericardia (Cycloea}'dia) siogamensis NoMuRA
ll926. Ylenericardia tol"unaga.i, Yo}coy.s"fA, Jfour. Fae. Scl. Univ. rl"olcye; see. 2, Vol. T, p. 223, pl.

28, figs. I7, .3.8. '    YoKoyAMA correlated this fossils te his species Ver}ericardi,a tolgunagai, Which
is origiT]a}ly a fossil form from the Asagai formation. }lowever, the Venericardia
from tl)is area is not V. toitunagai bttt is referable to JZ. sioganzen•sis NoMuRA.
V. toku•nagai, has a greater number of' ribs and shel] is more trigoilal.
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Venericardia (Cyeloeardia) sp. inciet. (P}. V, fig. 15)

     Shell sma]], trigonal, thick, infiated, sculptured witl} l4, radiating ribs and
concentric growth ]ine erossing each other.

     [l]his shell is simi]ar to V. ferrttgtnea CLEssEN (1888>, but distinguished in
having smaller $hell'and a smaller number of radiating ribs. V. orbicMlaris YoKo-
yAMA (l923) is another alliecl species, but differs in its high and round shell form.

     With poor ill-pre$erved specimens no more detail is given'at present.

Joannisiella sp. inclet.

     Shell orbicular, moclerately inflated; surface smootli except the feeble growth
line; weak ridge runs frem beak to pestero-ventral margin; teeth unknown.

     enly cast specimens are at hand.

"Wrallueina habei n. sp. (Pl. V{, flgs. I, 2)
     Siiell small, ovately suborbicular, thick, convex, roundly procluced towards
antere-ventral side; antero-dersal side short, slightly concave; postere-dorsal margin
gently convex, gradually descending to posterier margin ; anterier margin broad!y
rounded ; ventral side well rounded; beak small, prominent, apprexirnate, situatecl
about at centre of the dersal border; tke surface shows a distinct keel running
frem the beak te the postero-ventral end; seluptured with irregular, slightly
lamel]ated, concentric }ines and obseure radiating striae; lunu}e distinct, corclate;

ligamentaE area wide, stout, with 2 cardinal teeLh; anterior one of left valve
trigenal ; lateral teeth develope{l only on the right valve, strong, well marked ; inner

margin dent{culated; inner side with fine radiating striae; muscular scar obvious.

    Dimensions: Height and length, 4 mm.; t}iickness of left valve; 1.5 mm.
    Ho}oLype: JC l3ee051, Paratype: JC 1300052 (from lll, Karnigiri)
     Oeeurrence : Kamigiri (IU, Zl3)

     r{lczlltecina lanzyi C}rAvAN (I938) is like the present species, but the latter
has a more orbicular, t}ain and compressed shell. The ridge rumiing flrom the
beak te the postero-ventral end is the most remarkable feature ef this new
speeles.

Mercenaria sp. indet.
    She}l small, ornamented with strong concentric lameila.
    It differ$ from ftf. yokoorainai (MAmyAMA) (1927) in its smaller, longer and
cempressed shell.

Anisoeorbula venusta e!ongata n. sub. sp. (Pi. Vl, fig. 7)
    T.his shell is closely a}lied to Anisocorbisla venusta (GouLD> (l861) but differs

in its long shell ancl tl]e direction of the ridge rumiing frera the beak to the
postero-ventral margin.
    Dimensions : Height, 5 mm. ; length, 8 rrim. ; thickness, 3.2mm.
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    I'Iolotype : JC l300060 (from 111, Kamigiri)
    eecurrence: Kamigiri (111, ll2, 'II3)••e•••Kubehara sandstene

Lepto{hyra ena n. sp. (Pl. VI, fig. 8)
    Sliell small, globese-conic, solid, higlier than diameter; suture deeply impressed;

wherls 6, convex, spirally sculptured; threads fine, numerous, narrower than
inter$pace, intercalated by finer, but well-rr?arked ones; last whorl desceRding
anteriorly; apertare suborbicular, obligue; columella near}y smooth.

    Dimensions: Keight, 9 mm.; diameter, 8mm.
    I{olotype: JCl300033 (frem 112, Kamigiri)
    Oecurrence: Kamigiri (l.ll, i12, ll3)••••••Kubohara sandstone
    'l'h{s species is closely aliieci to L. an}ussitata (GouLD) (l861), a Reeent
speeies but differs frorn the iatter in having the fine spiral threads.

Lunella kurodai n. sp• (Pl. VI, flgs. 9-13)
    Shell meclium, turbinate, solid, wit}i inner pearly Iayer; suture well-markeci;
w}iorls 5, ernamented by spiral beacled cords 5 in younger whorl, 6 in becly
wlierl; upper subsutural cerd strong, slightly granulated; growth line finely marked;

basal sculpture similar to that of wliorls; aperture round}y rhombic.
    Dimensions : Heig}it, l3.5 mm. ; diameter, 17.5 mm.
    Hololype: JC 1300069 (from lll, Kamigiri)
    Occttrrence: Kamigiri (21, lll, 112), Nakanishi (4iti,6)t•t•••••Kubohara
SaiidSEeun/Teellce coreensis (REcLvz) (lss3) seems to be related to the ?resent species,

but is distinguished in having the weak granulated eords ancl the shoulclered
whor]s.

    7rhe opercula from the same locality may beloi}g to tlkis new species. They
are smai}, rotmcl, infiated and finely tuberculated. Lunella oxawai OTvKA (1938)
was based on the eperculum, but the epercula referred to this new species }]ave
the coarser ornamentation of tlie outer surface and their spiral sutures are more
densely coiled.

IN'erita kt mlgiriensis n. sp. (Pl. VI, Iigs. 1<i"5)

    Sheli moderate in size, solid, height equait to diameter, globular; spire very
sma}1, depressed with flattened apex, surface with enly ob}igue, fine growth-liRes ;

suture i'fidistinct; body whorl extremely large and inflated; aperture large and
evately rounded; celuraella area flattelled, wide witli several $mall, irregular
granules, crenulated along the straight margin; outer lip sharp, iRner maxgin
denticulatecl.

    Dimensions: l-Ieigbt, 16mm.; diameter, 16.4mm.
    He}otype: JC1300083
    Occurrence: !<amigiri (110)
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    Only one specimen examined at hand. This shell resembles N. ocel•tat(t
GRiLL (l889), but the apex of this new species is not eroded, ancl apertare is
more round and not precluced horizentaliy.

Bittivm sp. indet.

    Ill-preserved imperfect specimens only. The nuclear whorls are unknown,
the ]ater whorls have 8 spiral cerds. The spiral cor{ls are flat-topped, wider
than the interspaces, the third from the top is weak. This species is different
from B. onoorantai OmoMmADo et IKEBE (1939) in the fellowing respects; the
tl}ird weak spiral cord from t}}e top and low turreted shell.

Cerithium lganeharai FuJiTA et OGosE (Pl. VI, fig. 2e>

1936. Cerithi•tsrn sp., KAb'EHARA, .Iap. J()ur. Geo!. Geogr. vol. I3, nes. I-2, pL le, fig. 7

l950. Cerithiitin ktan.eliarat, li'vJiTA et OGosE, Jottr. Geel. Soc. .}aptm, vol. 56, };e. 666, p. 488

    Well-preserved many speoimens were ebtained. This shell belongs to the
Genus Certtldunb having a well-marked shoTt canal.

Siphonalia ma}dyamai n. sp. (Pl. VI, figs. I6, l7)
    Shell medium, thick, fusifer!n, wilh axial Rodes and spirals; spire narrowly
conical, slight}y'  hlgher than the aperture ; protoconch unknown ; whorls 5, convex,
shouldered; axial nodes H in number, nearly vertical, blunt; spiral cerds 6,
catagenetic, strong, Rarrower than interspaces, running over the axials; a few
finer tlireacls betweeR strong corcls on the penultlmate and body whorls; suture
well-marked, undulated; growth ]ines distinct ali over the sgrfaee, fiexuougL ;
aperture obligue evate, other detai}s unknewn; canal narrew, shert and reeurved.

    Dimensions: Height, ca. 23.5mm.; diameter, 13.5mm.
    Helotype: JC1300e99, Paratype: JC 1300100 (from 446, Nakanishi)
    Occurrence: Kami.criri (llO, ll2), Nakanishi (44i6)••••••Kubohara sandstone

    It is easy to distinguish this new species from S. eassidariaeforTnis (REEvE)
(1866> by having small, narrewly fusiform shape, fewer spirals. S. silcokuaana
INToMuRA (1937) is clese}y related to this speeies, but tl}e former has a. Iarge and

high sheli xvith many fine intercalating t}]reads.

Siphonalia mini}ta n. sp. (Pl. Vl, figs. 21, 22)
    Shellsmall, solid, fusiform, ornamented by axial plicae and spiral striae;
spire sharply conlcal, nearly equal to the aperture; protoeench 2; remaining
wher}s 5, angtt}ar cenvex, shouldered; plicae 13 in number running from the
llpper suture te the lower, slightly obligue, reunded; spirals 3 in the younger
wherl on the }ower l]alf of the surface, 4 in next whorl intercalating fine threads
on the lower part; upper part also with fine threads; penultimate wlterl with 5
strong cords and numerous fine threads; all spirals running over tlie axials;
suture thick, $}ightly granulated, tindulated; fine grewth lines fiexueus; aperlure
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oval, inner margin unknown; canal moderate in width, short, slightly recurved.

     Dimensions: ffelght, lemm.; diameter, 5mm. .
     ffolotype: JC 13001i3, Paratype: JC 1300114•
     Occurrence: Nakanishi (24i6)••i-••Kubohara sandstone
     [lrhis species ha$ a remarkably small shell, slightly related to S. sikolczaana

NoMuRA (1937) whi6h has a larger shell with a great number of spirais.

Siphonalia sp• inLlet. (Pl. VI, fig. 18)
     Shel} meclium, fusiform, witk 1.1. ax. ial llodes and fine numerous spiral threacls.

     Only a few fragmental specimens were obtained. It has peculiar form anc{
ernamentation ; but owing to t}'ie imperfection of specimens, specific detexmination

is postponcl. .
Nassarius liongoensis n. sp. (Pl. VI, fig. 19)

     Shall small, elongate ovate, selicl, cance}lated; spire turreted, higher than
the aperture, outline slightly convex; pretoceneli of 3 smoetl], convex whorls;
whorls 5, slightly convex, sculptured, with spiral striac ancl axial ribs; spirals
fine, 8 in number, wider than interspace, the subsutura} ones l)road and granulose ;

axiai'rlbs suhob]ique, 25 on the penultlmate whorl, their inlerspaces nearly egual
to them ; body whorl cenvex, eontraeled below, with lx-lt-15 spiral cords ; f'asciole

definecl with a spiral shallew groove, with 2 distinct greoves on tl}e surface;
aperttire ovate, sttbob}igt}e, slightly chanqeled above and with a shert deep refiectecl

canal below ; ee}umel4a long and concave, with a distinct basal folcl ; inner margin

unknown.
     Dlmen$ions: I'Ieight, Hmm.; diameter, 5mm.
     IIolotype; JCl300e72, Paratype: JC1300e73 (from 111, Kamigiri>
     Oecurrersce: Kamigiri (lll, 112>••••••Kubohara sandstone, Higashihora (457)
 •••-••Higashihora sandstone

     N{/bssasrtits J:apo'tdcus (A. ADAMs> (i852), a .Ree•ent shell of Japan, similar to

'tliis new species but the fcrmer has a shorter canal ancl a sve}l-marked finely
beadecl ornarnentation. [lrhis species is distinguisliable from tN. (le}ntsstes (Yoi<o-

yAMA) (1923) with its liigh spire and surface ornamentatien and from N. stnvtxtLt
0'rui<A (l934,) with its fewer axial ribs and s]ightly }ower shell.

Turricula sp. indet. (Pl. VI, fig. 24,)

     Shell longly fasiferm, solid, medium in size; spire turreted, higher than the
aperture ineluc}ing canal ; preteceneh unknown, remaining whorls 4,, coneave ahove
the shoulder nodes, contracted below ; axial }}ocles ll in nun}ber, eatagenetlc,
oblique, obsolete on tl}e upper half of the whorl, ana nearly egtial to interspace
in breadth on tlRe becly wherl; the spiral flne threads seen en the body wherl ;
aperture long, oval, Xvith a notch close to the suture, shallew, gradually widening
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outward; siphon elongate, narrow.
    Only 3 fragmental specimens are obtained. This is a uRigue specles, it will
be werked out with a better materlal in future.

S>rmola sp. indet. (Pl. VI, fig. 23)
    The skell is regularly elengate-cenic; the eutline is straight; the po"ot-naclear

whorls are about 8, feebly shouldered at summit, contracted at suture; the surface
is sculptured with faint growth-lines and an impressed line revolving below the
sutare; the eolumel]a is short, provided with a weak fold.
    This species belengs to the Genus Syrnola on aceeunt ef a fold but there
is no al}iecl species among the fossi} and living shells.
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Plate V



Expianation of Plate V

 i"

 2.

 3.

 4•.

 5.

 6.

 7.

 8.

 9.

!o.
Ii.

I2.'

l3.

I4,.

I5.

Barbatia (Savi•gnrarca) kubara n..sp.. (Holotype)

Bar5atia <Savignyarca) hubara n. sp;' •.(Paratype)

GLycynteris Tnineensis n. sp.

Same specimen as fig. 3.
ChlaTnys iwamurensis n. sp. (Holotype)
Chlamys itvam•ttrensis n. sp. (Paratype)

Chlamys 'egreginLs n. sp. (ffeletype)

CIttamys egregtas n. sp. (Paratype)

Chlamys egregius n. sp: (Paratype)
Os.trea (CrasSostrea) sp..indet.

Same speclmen as-fig. 20.
Lithophaga rechifora'n. sp.

Septifer (Mytilisepta) agtensis n. sp. Å~2

Nuculana pennula (YoKoyA,itA)
Venericardia <Cyclocardia) sp. i"dct.
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PIate VI



Explanntion of l'Iate Vl

 l.

 2.

 3.

 4.

 5.

 6.

 z
 &
 9.

]e.

11.

.12.

].3.

I.4,.

1..5.

16.

1.7.

I8.

I9.

20.

2]..

22.

23.

24.

Il71allucina habei n. sp. Å~2

Same speeimen as fig. 1. Å~2
Pillucin,a <Sydlerin•a> orokoyamat (OTuKA) Å~2

Litcin,oma acit•tilin•eata (CelTRAD)

Yenerttpis (Siratoria) siratoriensis (OTUKA)

Nippononi,arcia nakamurai Ims'BE

Anisocorbncla venusta elonvcrata n. sul)sp.

Lept'et,h)sTa ena n. sp.

Ltanelia sp. (Opereulum) Å~2
Litnella ltu•redal n. sp. (I'Iolotype)

Eame speclnien as fig. 10.

Same specimen as fig. 9. Å~2
Same specimen as li.cr. 9. Å~2
IVTerita lgam,igiriensis ". sp.

Same $pecimen as fig. I4k
                           eSiphqnalia, rna7i:}ta,mai n: sp. (Holotype)

StpltonaZia- maltiyainai. n. .gp. (Paratype>

Siphonatia sp. indet.

Nttssurgus hongoensis n. sp. Å~2

Cerithinrn ltaneharai FvJirrA an{l Oc/'osE

StpltDnaZia min.uta R. sp. Å~2

Same specknen as fi.". 21.. Å~2

Sptrnola• sp. indet.

Turrieu•la• sp. inclet.
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