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                               Abstraet

 Several speeimens of fossil. eehinoidE from various IQcallties ot' eastern parts o{

 Seto Inlancl Sea) are clescribecl with their matrix or agsociatecl fauna aBd offered

seek{ng ct)rrelation between some formations of neighbourin.cr districts.
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    [L'able 1 Colnrnnar sgciions of s[):ne representat{ive disLricts, intlicating hoxiz.ont vf

           fossi! echinoids. (marks of' fossils are t'fte same as ki l?ig. ])

const.antly shifted, so the correjtuion betweeia scatterecl ba$ins must be souglat

according to various clata. The author had reported on some'fossil echinoids of
Mizunami-cho ; afterwarcls sevc-ra} specimens of fossil echinoids have ])een eo]Jected

by his eolleft.gttes and himself. Imle describes them in this paper a$ .a datum of
stuclies of the Old Seto Inland Sea. All the sDiecimens were celjectecl from
rocks' of the eastern part of the First Seto In]cand Sea, advocate{L by ProÅí Nobuo
iKEB.F. ef Osalca City University and its roc![s care the Atliddle to Upxnecr .",Iiocene

in age (F,,-G). Judging from fo$sil echinoids faunic, Togari-Hiramaki distr!ct
a}icl Chita-].Vfie clistriet can be clistinguished, an{l Iwamura-Shidara district may

be the inteymediate part between the fermer two district.s.

    Spccies colleeted from this district are a$ follows.
           Echinocyamus crtsp'cas MAzzET'fl
           Echin(trctchitizts brevts lKEDA

           Ast•rtcLypeus nza•nni VERRILL
           Astriclorpeu,s rnambi mirboensis MoRIsHI'rA

           Linthia nipporzica YosmwARA
           Schizaster sp.
    The author expresses his acknowledginents to Professor Jiro MAmyAMA of
his institute for revision of this clescription ancl Mr. Taclaichi }IAyAsHI, M.r.

}<oichi KuME of Aichi Gakugei University, Mr. Jun YAMADA of Mia University,
Mr. Jttnii IToiGAwA aiid .TV{r. Atsuii ABE of l<yote University for their kindness

!n effering valuable specimens.

Deseriptiorm of Speeies

Family Fibulariicla•e DuNcAN

l
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       Genus Echirzocyanzus LEsi<E

           Echinocyaimbs crispmas MAzzEu"Ti '
}914- Echtizocyanezts crispus, H. L. CLARK, IIawaiian Ecliini, p. 62
1933 Eclbtnocyanzus crisp'nas, S. Aoi<i, Iwanami-koza, p. 46, figs. 57 A--D

1937 flibularia crtspa, A. JEANNET u. R. MARTIN, .ILeiasche Geol. Me(iedeel.,
       VEKff, 2, p. 239
l9sl,8 Echinocyarmts crispus, Th. ]V{oRTENsEN, ]VIonograph gV-2, p. I85, pl. XI]VI,
       figs. 4{6, er, 55

1953 Echtr"ocyainuas crisptss, A. "'IoRismTA, Trans. Proc. PaLaeon. Soc. .rapan•,
      N. S., no. Il, p. 6'l, pl. 6, figs. 4,, 5

    Qhservations.-The specimen$ from Ichihara, Mizunami-Toki-rnachi were alreacly
desc.ribed. (A. LTVIoRIsm[rA, ].953) Afterwards another specimen was offered })y
T. HAyAsH!. This specimen is poor in presearvatien, but its gener.al character
ancl shape of ambulacral ayea are pziecisely like thosc ef the former. In this
speeiman the radiatinea intemal partition i$ observecl.

Measurements.-
                 Length ca. 11mm., Width 6.8rnm.
Geologlcal Korizon.-Yamanouchi & Oidawara Fermation. (Toki)
                                            (bot}} Vpper Miecene, G)
I.oca!itkL'.s.-Otomi, IzLmii-cho, Tel<l-gun, Glfu ?refecture.

      Ichihara, Mizunami-Toki-maehi, Gifu Prefecture.
."t{atrix.-Pumice•k}earing tvtff'aceous }ntztdstone.

Assoc!atetl I.auna.-Yoldia cf. sctglttaria, A]ttcuZancg sp., AcblcL siebnLirctbilis, 2Vlcteonta

      opttvtra, l7"enericaraict sp., CzLZtelkbs sp., N{/tt'ica .s.p., rSlassparizas sp.

Fami}y Scibteltid(ze GRAy

      Genus EchinarachniiLs GRAy
           Echin(t•rachrzites brevis iKEDA

               (Pl. VII, Figs. 1-3)
1936 Echinara,chnius brevis, l-l. 'k<EDA, Bot•cuty ctrz(l Zootogy, xfg, no. 7, p. 1231

I94,e .ltichinarachibiuas brevis. S. LNismyAMA, Jub. Puh. Comm. PÅéof. YABE's 60th
      Birth., p. 84a3, frext-figs. 39-60, pl. 4•3, fig. 9

    Many smal! scutellid echinokls co.n be found in Tertiary recks in Shiclara
ancl Toki Distxicts, bttt thcy are incomp]ete and only inner mould ancl internal
partition are observed. On]y the specimen fibm Toki aiistrict is distinet in
abactinal surface and may be refevrerk to young of Echinarachnius brevts.
    The Gcnus Echinarachiiius 1]as heen almost unknown l)efore the Upnter
Mioceiae (Echinarachni•u,s ndcrothyroides, Tsubono Silt,s{one, rroy.ama Prefectuxe),

especially EchinarachniLes brevis was unknewn as fossil.
    ])escrlption.-Outline of test is su])pentagona} and wavy in the posterior
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margin. Apical system is eccentric anterior}y.
    Petaleicl ambalacra are lar.fie, reaching to more than half of radiu$, cand

open at the extremitics. Odcl ambulaera is open most wiclely.
                                   Interperiferous zeites are rather riarrow.
                              Periproct is appareritiy supramarginai. Internal

                 pcarÅíitions developed.
                 I '{easuremeBts.-               Kamado Inkyoyama ri"agashino :
        12.4,Å~13.0rkim. 11.0 7.2 6.0
      di/3 wn :::::KaRiit$ugu:
                                                                   36.0            ' 9A, 7.0 13.5 8.6 8.5 32.5
 Ilig. 2 Echinarachnins                     hrevis
        Ilceda, abactinal s{de. All specimens except one of Kamado are
  • moulcl ancl indi$tinct in Iongitudinal, transverse
directions, so on]y the longest cliameter w.ct$ mea`sured.

    Remarks.-Echinarctchnius brevis is very much lilce I']chtiiCt}'CtChiLtztS f,}-tSeUS

ancl Echtnaracl'bn'izas nzirabiiis, especial}y in its young shape, but this species
differs in lack of abactinal inteyambuiaercal depressien, longer transverse diameter

.ancl supramarginal periproct frem the ether two. i{owever, it is doublrful whether
speeimens from Shiclara are of young. [lrhottgh two $pecimens from Kita-Shiclara
are l)ac]_ in pres2-rvation, generai charactey is so inuch ]ike EchinctrczclbTiius brevis.

that they were tyertted as the adult ef this species. Exact deLerminatlon iinust
be n?acle in future when more perf'eet specimens .a[re colleeted.
    This is the same specimen ?.s Echinarachnites inicrOthYrOtaes of S. OGosE's
]ist (S. OGosE, 1952). Ec"hiiiO,rachi}iLes from Fujiwara Y'-ermation of _Nara-t Pre-

fecture, collectecl by S. I<eGAwA is im?erfeet, but it mc"ty possibly l)e allied to
Ec?zinct•i'a•e'hnius brevis, jttdff.ii3bq by its shape ancl size of test.

    Geologicacl I+Iorizon.-
       (Il.) 'Iro.gari rlJuffaceotts Sanci,stoTie. <rl"o_ki)

       (2) N.g..gashino Foxmation. (Shidara)
                                              (both ]/iiclclle Aaioeerie, P',"vF,)

    Localities.-
       (i) Eas't of l'Iaginoshima and Inkyo-yama, l<amado-mura, Toki-guin, Gifu

           Prefecture.
       (2) Yeshimuz'a, Nagashino-mura, lIinami-Shidara-gun, Aichi Prefecture.
       (3) North of Kaigarahuchi, l<amitsugu-mtira, I<ita-Shidara-gun, Aichi Pre-

           feeture.
    ty. '1{atrices.-

       (1) T.uffaeeous Coarse Sandstoite. ([l]ok{>

       (2) Arkose Granu}e Conglomerate. (?IVÅílnami-Shidara)

       (3) Arkose Granule Conglomerate. (KEta-Shidara)
    AsseciateC Fauna.-
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      (1) Bryoxoa, Siliguct sp., DerstaLltsnt sp., ChLamys sp., VoLseLLa sp., A.naclara

          sp.,Glycymeris sp., Ffaliotis sp. (Toki)
      <2) IZoZseLla sp., M>rttlzas sp., CIiZcun•crs sp. (M[inami-Shidara>

    Genus AstrLc!ty pezts VERRILL

          Astriclypeus inanstt VERRILL
1885 AstirtcLypetts mamzi, L. DbDERLEiN, Arch. f. Natter.ffesch., ff.I, 1, p. 35

l900 AstriclypeLss inarmt, S, YosmwARA, Zool. Mabcr., a2, p. 393, pl. 16, figs.

      IZ, 12
193g AstricTypeu,s ma]w}i, K. ONoDA, 3ap. ]oitr. Zool., 8, no. 1, p. 8
1939 Astrictypeus ma,nni, K.. IKEDA, Jlou,r. Dep. x4gr. K:>fuscyu Lrn,i,v., (), pls. 2

      (8-ll), 3 (6_7), 12 (9), l3 (4-6)
l94,7 AstricZypeus ma,m}S, I. HAyAsAKA, Acta Geologgca Taitcanica, X, no. 2, }).
      I16, pls. I.2(2), 13(1>, l4<1), l5(l)

'l94i8 AstricZypeus nzanrti, 'I'h. MoRTENsEN, MoBograph IV-.2, p. 4,16, p]$. 59,

      figs. 1-3; 62, fig. I; 72, figs. I7, 18, 20, 21
194i9 Astrtclypeus mamLi, A. MomsKiTA, Jour. GeoL. Soc. fapan, ,55, p. 256
l952 Astriclypeus Tncsnni, A. MomsruTA, Mein. Coll. Sci., Kyoto U'niv., Ser. B,

      2& ne. 2, art. 7, p. 109, table 1, pl. 11, fig. 2
1953 Astriclypeuts inmm,i,, A. MoRismTA, 1>"czns. I'roc. Ii'alcteon. Soc. Ja.pa.]v, N.

      S., no. 11, p. 62, ?I. 6, f3g. 3

Geo}ogical Noxizon.-Shukunohera Sandstene (.Middlv= Miecene, F,-F,,).
Lecality.-Shul<unohora, }tliyoshi-mura, Toki-gtin, Gifu Prefecture.

      Astriclypezas rnanni minoensis IV{oRIsHITA
1952 AsSrtctypeus nzarmi m•i,noensi,s, A. .TVIoRIsmTA, ILaem. CoLL. Sci., K)tot•o Un•iv.,

      Ser. B, 2•g, ne. 2, art 7, p. 111, pt. Il, fibcr. 1
1953 AstricLypeu,s 7n(tn,ni ??'.•i,?toe;Lsis, A. I.NiloRIsH}TA, Tra]zs. Proc. PctLcteon. .Soc.

      j(tFctn, N.S., ne. 11, p. 63, p]. 6, fibnys. I, 2

Geoio.crical Horizon.-Sl]ukunohora Sandstone (Micldle Miocene, F,-F,).
Iiocality.-ShukÅémol]ora, Hiyoshi-mura, Tokl-gun, Gifu Prefectu.re.

    Family EIemi{tstridct•e H. L. CLARI<

          Genus L'enthi(t E. DtssoR
                     f.in.thia nipponiccg YosHlwARA
                       (Pl. VII, Figs. 4--8)
1899 Linthia ntppontc(L, S. YosmwARA, IotuT. Ceot. Soc. Tok>,o, 6, no. 65, p. 2
l903 .Linthia nipponica, S. ToKvNAGA, Jb"r. ColL. Sci., Univ. ifolt•)ro, 17, art. 1.9.,,

      1}. i8, pl. 'S, figs, 5-7, pl. 3, fig. 1
1933 Linthia nipponica, S. Aok'I, lxvanami-koza (Manua} Geol. Palaeoii.), p. 51.

tt
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       fig. 66
1953 LhLthia n,ipponica, A. MoRisHia'A, A4e7n. CoZl. Sci.., I>'niv. Kyoto, Ser. B, 20.

      no. 4a, p. 222, pl. I, fi.gs. 5--7 '

    ()bservations.-Some specimens from Iwaraig'a, ShidaTa, Chita antl _Mie di•stricts

are undey examination. All tl}e speeimens are bad}y preservcd, but they are
no doubt alliecl to Li.nthict nipwoniccL.

    Speeimens from Mie can bf.' observed both actinally and abactina}]y, but o.re
muc'fl depressed. Some features, fo/r instetnce, })osition of .apica! system or l-ength

of po3serior paireCl ambulacra arc distinctly cliffeer from those of Schi,zasger.
Remarkable arr}phistemeus plastron ancl promii]ent labrum are developed. Spe-
cimens from Chita are very much ]ike those from "Gie in its de})resse[l forms,
aBd wldenect in ambulacral area. Abactinal sicle of specimens from Toyohama-
cko are in goo[1 preservation. Two specimefts froTn Shidara ars infier moulcl of
abactinal sicle. I]}epression ef anterior margin, ambulacral area and position
of apical system aye observed on these s'peeimens. Specimens from Iwamura
is in worst preservation, but interambulaeral plate, a part of atnbulacra ancl
outline of te3t are observecl. "]]iil the prerJent time thi•s s?eeles has ncver been
cllseoxrered 11'em the northe}'ll region (Tl]e.ffari andi }IiTamaki districts).

    Measurements.-

  1/VIie-1 M.-2 M.-3 ]VI.-4.e Chita-l C.•2 C-3 S!}ida,ra-1 S.-9" Iwamura-l

 60mrn. 56 61 54, 4,3 .55 ri.8 4J 36 50
    All exce})t underlined are ap})roximate length.
    Remarks.-Lirithia nippontca lias been kllown frem fl'ertiayy Form.a.tion of
north of Nagano Parefecture, but it was made clear that this speeies can be founc!
in sottth-western Japan. Its geological age descend$ to 'the]liddle Mioeene.
    ReeenLly it was cliscoverecl in Uchimura Foermation of Nagano II'refecture
(Lower or IV{icldle Miecene). ,This species is said to be fouyicl in ]e-vver to

upper part of Tertiary roeks of Chita district. '
    Geological Herizon.-
       <1) Ta]iri Formation. ("'Iie)
       (2> llV{iddle p.q.rt of I<acloya s'M,'o_r.inatioll. (Sl]idara)

       (3) Maki Forrnation. (Iwamura)
       (4,) l,gorozaki crormation. (Cliita)

                                    (al} i,VIicld}e .and Uppeur Miocene, F,,-G)

    Locaiities.-
       (IL) [I]ajiri, Talcaoka-mura, Itsushi-gtin, IN{iie Prefecture.

       (2) K.o.c!oya ai}d l<urose, I']ooraiii-mtira, l'Iinami-Shic{ara-gun, Aicl]i Pre-

           fecl;uref,

       <3) Kamaya ancl Maki, Tooyaraa-]rnura, Ena-gnn, Gifa Prefecture.
       (y-li) Ooi ef IV{oroza,ki-cho, Utsuyp.i-eho ancl 'I'oyohama-eho, Chita-gun, Aichi
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           Prefecture.

    Matrices.-
      (l) Tuffaceous ps{uclstone. (Mie>
      (9") Tuffaceous Mudstoiie. (SkiClara)

      (3) Coarse Sa]zcl$tone and i.V[udstone. (lwamura)
      (i-1) Tuffaceous IVIucl•]tone. (Chita)

    Associatecl Fauna.-
      (1) Lucincz sp., .Macom,ct sp. (Mie)
      (2) Yolcgia t•oku,nagai, YoZcZta thraciaefonni•s, Pa•llioZu,]n peckham•i, Tti,rri.tell(t

           sp., rvictcom,a sp., AciLa sp., IZenertcardSa orbica (Shiclara)

       (3) Phaxtes ixzamoensis, Dentalizsn} sp., Venericaralia tolbzmagai, Nuculana
   . sp., Lztcinoma sp., Pcttiaopect•ert, sp,, AciEa su,b7nirabilis, 'Yoldlia sp.,
           FuLbcror(sri(z sp., (Iwamura)
       (4-) ArLt,cenla,na pennmala, l)ailiol,zun peclchcL?ni, AciZa szabmirabilis, Na.tica fan-

           thost.oma,, lrolcli,a, tolctena,gfii,, Propeam.ussitbn} g.p., I'ertpLoma, sp. (Chita)

    Genus Schixa•ster I.. AGAsslz
                Scl}lxaster sp.

1953 Schtxc{,steT sp., A. MoRis}in"A, 7'rans. Proc. I)alaeon. Soc. 3ctpGn, N. S. ne.

       Il, p. 63, pl. 6, fig. 6

    Geologieal }IoTii,on.-Oiclawara [l]uffaceous IVIudstone. (Up})er Miocene, G)
    Locality.-DER, MizLmami-rfoki-macki, Toki-gun, Gifu Pref'eeture.
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                            E.xplanation of Plate VII
                            (All figures in natural size)

Echinarachnius E}revis Ii<EDA

   Fi.ff. 1 Specimens from Yoshimura, Nagashino-mura, Minami-Shidara-gun, Aiclii Prefecture.
          a: Internal pastition, b: cast of actinal sicle.

   Fioff. 2 Specimen from Kaigarahuchi, Kamitsugu-mura, Kita-Shiclava-gun, Aichi PreÅíeeture.
          Cast oÅí actinal side.

   Iig. 3 Specimen from Inkyo-yama, Kamaclo-mura, 7'oki-gttn, Gifn Prefeeture. Abactinal s{de.

Linthia nippon•ica Yos}ilwARA
   Fig' 4' EfP.eaCS:ic27nafiOsllidre5adOYa, Hooraiji'mura, Minami-Shidara-gtm, Aichi prefeeture. cast

   Fig. 5 Specimen from KuxQse, I{Qoraiji-mura, Minami-Shidara-gwn, Aiclii Prefecture. Cast
          Qf abactinal side.

   Fig. 6 Specimen from Toyohama-cho, Chita-gun, Aichi Prefecture. A})actina} siae.
   Fig. 7 Specimen /from Tajiri, Takaoka-mttra, Itsushi-gttn, Mie l)erefecture. Aetinal sicle.

   Fig. 8 ditto.
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