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                                 Abstract

   On liis wa}r of stratigvaphica} studyinocr in the Neogene strata o.f Nagano Prefectnre, several

specimens of fos sil echinoicls from the Ogawa Formution have been collecte(l by the autt}ior hirnself.

They are <lescribed hi the present paper with thÅë specltxtens frera tlie Bessho, Aolci and Sh{guratxti

Formations, collected by his co]lea.aees.

Ei}t}ro{luctlon

    ef several echinoicls obtaixxecl frem the Tertiary recks in N. agano Pret'eeturc,
Sclbtxaster sp. nov., SclvSzaster s.p. i,'nclet., I.1,'i'n{;lvia n'ippo'tdca Y"osHIwARA, Sts'niondiia

sp. nov., Ilchixxaraclmias sp. nov., a.nd EchirbctrachriiLes microt}}yroides N. isiyAMA

were identified. 1."}ie last species was ce]lected from a bed referrecl to the Shi-

garami Formation, t}ae upperniost Tertiary member, and the others were in tke
lower members: thÅí Ogawa, Aeki aikcl Besshe 'Fermaatioias. Li,nthia and Sciftella•
are known as very common in the Tertiary ef tliis district, but it should be made
clear that the so-calle{l ScieteZla is true]y Echinarachniies aticl that EehincLrachnius

of the Ogawa Formation diffeys from that of tlie Shigarami Formation. This
fact may be a useful eriterion to solve the }?roblem about the re]ationship of the
two formatio"s. The leeai naincs of I#iT}th,ics ancl Echtnarachrbinas are "Kaine-tshi"

(turtle stone) and "Kiku-Ishi" (chrynsantliemum stone) respcctively.
    IXTo occurrence ef fossil ec}}ineicl is known from the I_icbimura that is the
lowest member, bttt it has been recently discovereci from the Bessho aBe Aoki
Formations tkat are the lower members of the stratigrapl}ical succession of the
Tertiary recks iik this district. The followixxg items about the fossil echinoids in
this field will be examined: tl}e .cree}ogical JiorizoiRs, geographical distributions,
associated fakma, matrices anc} the oceurerence.
    The writer acknowleclges Prefessor .liro .TVIAKIyAMA of ou}' institute for reacl-

ing over the manttscript, and .";Ir. Kimie KoBAyAsm aBcl Mr. Kunie TANAKA ef
Shinsha gniversity, Mr. r]]suneo [l]oMizAwA of 'NTagane Kita Kigh Sckeol and
Mr. Tokushige MATsuMoTo of Naniai Middle Sclaool for the!r kindnesses offering
the vaiucalble specimens.
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 Fig. I. A distriblltion map of fossi] echinoicls in the northern part of Nagano 1)ref'ecture.

                        Descrjptio" oÅí Species

      Family FZb[elariiaae GRAy
      Genus SisnLondia DEsoR
                      Sismon(ltrL nctga•noerzsis sl). ILov.

    . Pl. I, B"igs. 1,2
    Pescriptioi}.- FI'wo specimens of this species collectecl by i<. TANAKA are

at  th8hdeiS7eOsStalls very smal], sub_pe]it.atocronal m marginal .,}}t"'`fgS'a `kir:i lk

gsuk?k,g?gik,'llinF.s3 ii,iipmttitwiE8Xitiil r'i:e }i,"il•si•,l\'ils,eez.tldl}i,,,g,

..,,,.ie .,a :.l,," .a.C5`a .S,Rl"i,.al?,.VZr.Y,,?Sg.• reZZ,LMg,,i:g 'askllili Iit3eiiSi,,l"sl,""

                                                        v.Wil:S..IL.t.,."'  ambulacra are sii                 b-elliptiealof                           and                                     straigl}t.                               ratl}er
All are egaal in length and fbrm. Tig.- 2• SiS,ItO}id•i-a.Tiab"(t.nOenslS
                                                               mode. Å~4    The other features are not c]arificd with the type sp• 7zov•,internal
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    .SPeeil}lfiteSinternal mocle is the same as seen ita GERTH's Figure• (A• JEANNET

u. R. ].VIARTIN, 1937)

    Measurenient•s,-

          i Specimen I Specimen ll i/          1 /t        .I }.en.cr,t.h 6•Omm• 4.5mm. ii          lNvid,h 6.3 4.6 l•
          '          IiÅíngth of A}nb. 3•i l `-'J I

            Width of Amb. ]•7 L4 i
                                                ']            XzX,li;j.th Of l"tPOi" 1•0 0'7 l
          ftTtttttwwttttttTttttttttt...ttnvtttt.trtttttttttt -----"/'.----------._____t.___"-__-"._-"t tt.tt.t.t".tt'tt.t"tt.-ttL.ttttt_tt.tttt.ttT.t.tt.tt.tt.tLt.t.tttu.=tttt

    Ren}arlcs.- 'I]lae occurreRce ef tlkis genus has been reported from the
I'alaeogene strata of Ogasawara (Cl]ichi-jima) by S. NisiyAMA without description.
    This species resembles Sisnzonaia javan(t Gerth, especially in it's internal mode,
(Jeallnet u. 3Viartin, l937, p. 2t-lil, abl). 25) but cliflU'rs in having net arclied arn-

b{Aacral forms, in smaller tests aml in longer temnbulacra.

    A•tlatrix.- Meclium our Coarse Sandstone.
    ( eological ifori.ton.- Lewer Part ef Ae.ki Focmation (l'Iiddle Miocene?).
    LocaZit:}r.- Shimiza-sawa, Aida-mm'a, I'ligashi-Chikuma-guR.
    ffoiotype.- No.IC75QOQ2, clepositecl in Geel. '{nst., l<yeto Univ.

      Family Sct6tellidae (l}RAy '
      Genus Echinarachrbites GRAy

                   EcJtinardchn•itt,s nitereth•.yroides )4TIslyAMA

                               PI. I, Fig.3 '
     l9t-1,0 ff. microthyroides, S. NislyAMA: Jub. Pnbl• Comm. Prof. YABE's 60th
                . Birth., p. 828, })l. 4•4•, figs. 17-20
 • 1949 E. m•tcrotlryroides, A. MoRIsmTA : Jour. Geo}. Soc. 3apall, vo}. 55, p. 256

    Descriptioib.- Frhe test is very thin, Iongitudlnally elon.crateci, wavy in the

margin, ancl gently elevated from the margin te the apical system; tke greatest
wSdth is in the posterior paired interambu}acra.
    The apical system is anterlorly subcei:trai. "The petaleidal area is rather
small (about 0.52 of raclius). T.ke ambulaera II, III and IV are inclistinct. The
am•bulaera I andi V are widely opened in their extremities; the hiterporiferous
zones are broader tlian the porifereus zones; the namber of pore-pairs is about
4,0; the rews ef pores cliverge at first, converbcre at the middle part, then re-diverge

in the extremities. - ,
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     The ttibercles are larger on the actinal side than the abactinal. Tlie actinal
side is fiat or s]ightly concave. Characters of ambulacral furrows, peristome,
periproct etc. cannos ])e observed.

     rvfeasitrement•s. -

                   f,ongitudinal Piameter: 62 mm.
                    Transverse I)iameter; 57mm.
                               I'Ieight: 6mm.
                     Post. Paired Amb.: Length 14Lrnm.; Width 5.3mm.; I'oi'if.
                                       7lt.ones 2.3mm.; Interpor. Zenes 3mm.

     RemarJcs.- tl]his $'peeies differs from Jt"chirLarachr}izLs mirabilis (A. AGAssiz),

the ordinary species of this genus of j'apanese Piiocene, Pieistocene and Recent,
in the lop.gitudi"ally elongatec{ test cxnd the smaller petaloid area. The specimetas

of this clescription are ToMizAwA's collections of the Nagano l<ita H.igh Seheol.
The original specimen of this speeies reported by NisiyAMA from Sue•noniatsuyama
Formation (Upper Miocene) of Na.gaminc, Fukuoka-cho, IKTinohe-gun, Iwate Pre-
fecture. (S. NislyAMA, l94,0). As the samn}es are harclly separated fTom the
matrix, tlie clescription is limited to the abactinal sicle.

     At{at'ric .-- Granu]e Cong]omerate.
     GeoLogica,L Et7ori.",•ura.- Sliisrarami Formatien (Middle or Upl)er I'iioceiie).

     Loe(dity.-- l<awashita, Togakusbi-mura, l<aini-.sc,Iii:toclii-gun.

     Assocta•tecl Fangn•a.-- l'ect•en ]'b. sl)., Pecten, .vam,asa.Igi.i, ChLa'tn,)rs n,. sp.,

                      , TterritelZa sp., Glyeynzerts >'an'basakit.

                     Echi,nGrach,nltes rtagarboeigsls sp. nov.

                                Pl. I, Fig. 4

     Description.- The test is rather thick, sub-circtdaT, slightSy notched in the

arnbitus of each ambulacra, wavy in the margin, and gently sloped from the
ambitus to the centre. T}ie greatest breaclth is at slightly posterior to the centye.

    [l]he apical system i$ largc ancl eeceiitric anteriorly (0.4,5 diameter from
anterier ambitus>.
               l    The ambulacra are long, oecupies about 0.8 of raclitis, ancl cliverbcrc at the
centre of test, slight]y eeRverge at tl]e midclle parts of petals, ancl wide]y ope]] at

the ambitus. Nttmber ef the pere pairs is about t13.
     The edcl ambulacrum is the ]argest a-tnd most i•vide]y ope]i at tke ambitus.
(width at the ambitus: odci amb. 5mm., pairecl amb. 3.`1,mm.) rYhe poriferous
zone is narrower (1.4,mm.) and the interporiferous zone is broader (5mm.).
    The periproct seems to be supramarginal (impossible to ebserve exactly for
the destruction of tlxis part).

    rÅíhe actinal surface is slightly coxxcave orally. [lr!ie peristome is central and

sub-pentagonal (diarneter 3.3mm.).
    [I]he ambulacral furrows, the ambu}acral p]ates andi the othcr characters arouiicl

are indistinct.
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rvfeastc remeizts. -

l
l
I
t

/1' specimeliu I[ L.Irmnm-Tttt tttttimttt-rmtTttttttmmttttt-t'- l
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The ccnnparative figin'es sl}owing {.he diff'erences of four species of
abactinal' sitrfaces.

E. n(tganoertsis sp. nov. }.): Ii. subitLini.clits NislyAi}iA
EJ. rtt?noensi.s l-IAyAsAi<tt &- SHmAT.N LI : E. parina ebesus CLARIc

C "4

lf."chinarachni.rts. on

& I-IAsT-II"fO[IO

    Rentai'ks.----- rl]liis speeies is apparently al]iecl te Echi,iLarachnizss su,btzemiaus

NIslyAMA & HAsHmoTo, (S• N. IslyAMA & W. IIAs}nMoTo, 1950) Echinara,chn,ius
rumoensis }i[AyAsAi<A & SffiBATA (I• HAyAsAi<A & "•I. SmBATA, 1952) ancl Echir}a-
rachn.inas par}na obesiLs K. L. CLARK, (S. NisiyAMA, 194,0) but diff'ers ft'om them
in the fo}lowing respects: the apical system is mere eccentric a.nteriorly; the odcl

ambulaerum and the pairecl ambu]acra are unlike; the transverse dlameter is
}onger than the leitgitadinal diameter.
    The next table shows tl}e important characters ef` this four species in eom-
parisen. (Fig. 3)
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          i
 0.97 l          I
 O.l8 i
          i 0.7 I          I

E. ru.moensis

   0.47

 as usual

   1.0rb

   O.l3

   U.8

E. par'nta obesus I E. naganoensis

            i
T

l
i

l

]

l
t

i
i e.53
l

l same as
I ant ani}).
i

E 0.99
l
I 0.17".25
l
l 0.7i

I
i

i
l
I
{

   0.4,5

difiier froni

     others
 e.93-0.95

 O.l3-0.14

 0.79-0.82

    Two specimens axe under observation. The remaincler at hand is incomplete.
One of the twe }ias a clestroyed left posterior surl'ace, bnt its five ambulacra are

{lftirly well observed. The other speeimen is missing the posterior half, bzit the

actinal sicle is distinct.

    As ali matrices are inLluratec{ and hard, sen, aration of tlie foss2]s is very
difficult. 'J.'his two svecimens are T. IMATsuMoTo's eol]ections of Nianiai Midcl]e

Sehoo} akd the others were collected by the attthor himself.

    jlfntri,ces.- Granu}e Conglomerate, Coarse Saitdstone, Medittm Sanclstone.
    Geol.ogicaZ Horizon.- Upper Part of Ogawa Fo'rmatioR. (Midclle Plioeene?)
    Loca•littes.•- INTaniai-mura, Karni-iMinoelii-gun : F,astern valley of Ichiba (Doro-

                             sawa); SoRt}]ern va]ley oÅí l{miji (tl]e confluenee
                             ofi '!'Iigasl}i-sawa and 'I'sabone-sawa); XXXestern valley

                             of tl}e Hurttma Slirine (Shimizu-tani).
                  Sakai-mura, Kami-Minochi-gun: Southem va]}ey ef Senc!o
                             (Ol]ayashi-no-sawa) ; Left }i}ank of the Dojiri River,
                             southwards of Tagoshi; Right bank of tlke DoPri
                             'River, soutl)waxcls of !cliinose; Left banlsc of the

                             Dojiri River, sontk ef Ikari.
                  "'linocbi-mura, Kami-Mineehi-gun : Nortli-eastem part of Shirt-
                               l'Iachi (east of Chiharacla).
    Associa.ted "Tazf,n,a.- Ostre.a g'igffs, Carcliu,nb sp., An.adara sP., Dosi•rzi•a sp.

    HoLot}rpe.- No.JC750003, c{eotositeLl in Geol. Inst., Kyoto Unlv.

       Fami}y Hemiastri•dae H. L. CLARi<
       (];entts Lin•thi•cs E.DfisoR

                        Ltnthia nipJ)onica YosmN?vARA

                              PI. I. Figs. 5-7

     1899 L. ni-Imponica, S. YosHiwARA: Jour. Geol. Soc. Tokyo, vol.6, no. 65, p.2
     l903 Ij. ?vipponl•ca, S. [l'oKuNAGA: .lour. Co}1. Scl., Imp. Univ. Tokyo, vol. I7,

                      art. i2, p. 18, pl. 1, Figs. 5-7, pl. 3, fig. I
     1933 L. nipponica•, S. AoKi: IwANAMi-l<oza (sutlanual Geol. Palaeon.), }). 51,

                      fig. 66

s
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    Descrtptton.- The test is xrery thick, cordiform; tl]e hig]}est] point is nearly

at the apical system; the }ine between tbe medium part of intexambulacraI and
IV is tke broadest; tlie abactinal surface is ahruptly elevated frorn the maargin te

the centre and especially the anteTior part ls remarkable.
    The apieal system is slightly eccentric anteriorly at the centre.
    All tl}e ambulacra are straight, p.arallel ane open at the extremities.

    The odd ambulacrum is the lengest and the })esterioar pak'ecl ambulacra are
the shortest. The oclcl one is in the deep furrow. The pairea. aTnbulacra are
broad in the porifeyous zone and Rarroxg in the haterporiferous zone.
    [l]he peripeta]ous t'asclele !s narrow, connqcting each the ambitus of am])ulacra
and ente}'iwng at the })osterior part of anteyiocr paired airnbulaora, and a little sinking

at the intevambulacrum V. The latera} fasciole is straight frem the ambitus of
anterior pairecl ambulacra to tl}e perlproct.

    The act!nal sicle is fiat, but concavecl at the per!stome. [l]he peristome is
at about lf4, dlameter anterlor}y, semi-cixeular transverse}y. The periproet situates

at the postero-marginal part and elliptical. rl]he tubercles are larger on the actinal

side than oB the abact!nal side.

    Afeastt•rements.-

                         I.ongitu(lin,i! ])iameter 66 mm.
                          Transverse Dia}neteir 6{9 inni.
                                     I'{'eight 36 mm.

j
i Amb. I Amb. II Arnb. III Amb. IV Aml').V

I
:

Length 21 mm. 32 38.5 33 2]
{

;

                         56765
                         A'ng. Ie of Amb. II & IV u ]IOO
                         Ang'le Qf Am]). I &' V: 800

    Rxe]narlgs.----- This species cliff'er's from Lin,thia p'raeiyl.pponiea fxom the Pala-

eogene of I<yusytt ('I'. I)s4'AGAo, l928) in that the depression of anteriour ambitus is

very small; the anterior ambttlacra do Bot reaeh the margiR; and tkat the groove
of odd anterior ambulacrum ls shallow.
    This specles has been k]iown i'rom Shinshu, Rokuriku, rTohoku and Hitachi
regions. The auther has eo}leetecl e}xe oy several specimens in Nagane Prefecture.

     Occierrences.- Tlie oceurrence is diff'erent at ?laces, but this species is found

in the alternations of sand aud raud, or !n the massixre cearse or meclium sand-
stones. In sorne p]aees the inclividuals scatterecl irrebcru]arly er crouded, ancl in

ot}ier p}aces they be fiat}y upon the bedding plane. The former may indicate
a su{lclen se(limentation an(i the l.atter a guiet.

     GeologieaL ltlori,ion.- Upper ParL of Ogawa Fontmation (Middle Plioeene?).

Width
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     Localities.--- Sakai-mura, Kami-M!noehi-gun: West of lchinose (Sakai-no-sawa).
         ]V{inami-Ogawa-mura, Kami-IVIixaochi-gun: The Dojiri River, near the Pri-

                             mary School of Inari; Doai; Sl}imo-Ichiba; "fhe
                             Dojiri River, east of the Inari Shrine.
                 Naniai-mura,. Kami-Minochi-gun : The road, south of Shio.
             'I'oga.kushi-mura, Kami-Minochi-g.un: Sliimokusugawa.
          Minami-Otari-mura, Kita-Azumi-gun : ITear a crossing, noarth of. the Pri-

                             mary School of Uchtt.
     Assoeiated Fau,na.- Pecten yessoensis, Anadara ainicuZa, Dosi•riia sp..

       Gentts schtza•ster L AGAsslz

                        Schtzaster ki.na•saensts sp. n,ov.

                                Pl. I. Fig.8

    Descrtpttoiz.- The Iest is depuressed, thin, and cerdiform. The anterier
groove is s}}a}low. The apical system is posterior at the Y4} oÅí diameter•
    [l]he odd ambu]acrurr} is very x•vide and in the deep gyoove. The anterior
paired ambu]acra are long, narrow, straight and c]osed iit t}ie extremities. The
posterior pairecl ambulacra are very short, stxaight, round, closecl in the extremities

ancl make an obtuse angle wit.h each other.
    The fascioles are indistinet. The peristo}ne is eccentric antero-marginal]y.
    Tl)is species is characterizeeL as follows: the apical system is eccentric post-
eriorly ; the ocld ambulacram is in the dee}) ftirarow ; tl}e nÅí osterior 1_)aired ambulaera

make an obtuse angle with eacii other.

    Measurements.-

                        Longitudina} Diameter 37.5 mrn.
                          Transverse Di.ameter 35 mm.
                              1' IIeigi}t 4.6 mm. (depvessed)

          i Amb.I Amb. 'I{ Amb. IIi Amb. IV Amb.V

          i l,ength l 6mm. 17.8 20 ]8.5 5.7
                     ]
             ,[SIJidtk .rmi 3.5 4.2 6.4 4.0 3.4• I
                         An ang]e of Amb. I and V: 1550
                         An angle of Amb. II and IV;600

    Renzarlgs.•- The specimen of this new spseies l]as been discovered by K.
KoBAyAsm and the aathor hiraself at IchiBosa.ka, !<in.asa-mura, in Novembeur,
l952• [l]his is the first cliscovery of the getr}us Schixaster in NTagano Prefecture.

Although the material is deformed ancl depressed, its arnbu]acral area is fairly
we}1 preseTved. There have been know!i many occurrences of this genus at
varioLis localities in Japan. A careful eK.amli:atio:?_ of- tlie genus is eipected in

near future.
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   This speeies differs from Schizaster recttcanaZis (S. YosH!wARA, l899) in the
anteriorly eccentric peristome, tke odd amhulaerum in the deep furrow, tlie shert
and straight posterior paired arltbulacra, and the apical system at much posteri-
orly abactinal surface.

   Occurrence.- This form oecm's at the base of a gradetl conglomeratic
sandstone (meclium to fuie grain) parallel to tlie bedding p}ane in the main.

   GeoZogtcaL lllol rixon.- Middle Part of Ogawa Foxmation <Lower ?liocene?).
   LocaZity.- A plaee ef construction, southwest of Ic}}inosaka, Kinasa-mura,
             Kami-Minechi-gun.
   Associated Fau,na.•- Solemya toku,nagai, Cty'claminina sp..
   ffoLetype.- No.JC750004i, depositecl in G-eol. Inst., Kyolo Univ.

[IIIil21 z] ";t?ase corvslQ•

CEII:I)E!] FMnfi rza

Fig. 4i. A geolegical
Nagano City

niap marl<ed }ocalities of fossil

F_C•i?inaVaChnizaS

Sh.ISaSteY

(chinoids in the Il}ojiri River, west of
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                               Schtzaster sp. indet.

     Reeently several fragrnents oÅí fossi} echineids from Bessho Formation have
been collected by K.']]ANAi<A. It is impossible to identify these fragmental
specimens, but reliable belonging to Scl}ixaster. Altlieugh theiz' ambulacral
features' are very muc}i allied to ScJ}igctster ;ginasaensis sp. nov., the identification

to this species must be reserved.

     Matrix.L-- B]ack Mudstone or Shale.
     GeeLogtcaL Elori:on.- Bessho Iormation? (Middle Miocene?).
     Locality.---- Garyu-yama, Susaka-cho, Kami-Takai-gun.
     Asseciated filau•na.- Sagarit•es, Fish Scale. •
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            Explaiittt'toll of l'Iate

Si.s]non.di,a naganoensis sl}. nov., Shirrtizusasva, .tYicla-"}uva, Higashl-Chikunia-glln.

Abactinal side. Å~ l/3
.ttt Interi'}al mode. Å~ 5/3

Echi.n.ffrachitius mierothyroides NisiyA]iA, Kawtzshita, 1'ogaX"ushi-mura, Kami-
rvlinoehi-gun. Abactinal side. Å~ 2/3
Echinarachnius naganoen•sis sp. nov., Icliiba, Naniai-mura, Kami-Minochi-gun.
A}.>aetinal sic]e. Å~ 3/4,

Lin•thia ntppoittca Yos/tisv.Ni{La, Stilcai-niura, KamFINfiinoehi-g{in. Abactinal sicle.

Nat. size.
  t........._ x 7/]e

...•.•.-t.t.------ Å~ 7'
/IO

Schizaster kinasagnsis sp. nov., Ichinosaka, I<inasa-mtira, Karni-"finechi-gtm.

Abactlnal sicle.Å~5,16 '
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