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                                   Abstract

    Tkis article contains the descriptions of 7 species in 7 ge:ieTa frem Kyusyu CretaÅëeous

and Tertiary. Of these 7 forms two are new species: Sclvizaster miyazahiensis anrl PaZmeraster

iaPOniCUS.

     With regard to the fessil eehinoids of Kyusy}i, enly Echinodisczes chikuzenensis,

Echtnarachnins nipporziczLs and ,r-inthia praer2ipponica are kRown accordintocr to
NAGAo. Recently the atithor describecl ArchaeopnetLstes cf. hfr'strix" from the
Tertiary of Miyazaki Prefecture. Having had an opportunity to observe many
$pecimens in l<yusytt University and others, he is now able te add 5 species in 5
genera containing 2 new species: Schizaster miyazakiensts and 1'almeraster japonicus.

The majority of these speeimens were obtained from the Palaeogene and they
seem to be very valuable to the historical geology of .T,apan. Schixaster miora•
xaklensis is fairly well preserved as compared with SchtJaster ef Hon$yu. Therefore
the specimens of this new species are very helpful for tl]e research ef this genas
in general. The other new species belongs to the genus Palnzeraster only known
ever in the Upper Eocene of Cuba.

    A list of fossil echinoicls of Kyusyu is given here with.

    Genus Piesiaster Po}tEL

           Plesiaster Petni (CoQuAND) Cretaceous
    Genus Echinaraclsniiss CRAy

           Echtrtaracluiitss nippoiticacs <NAGAo) Oligoeene
    Genus Echinodiscus Leslge

           Eclbinodiscus cltilguxen•en,sis NAGAo eligocene
    Genus I)alrneraster Boior

           Palmeraster japon.tcus sp. nov. Oligocene
    Genus Pericesmus AGAssiz et DEsoR

           Pericosmus cf. spatan•goides LoRiob Oligocene
    Genus Linthia DEsoi<
    '           Lintleia praentppon.ica NAGAo OIigocene

e
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Gellus

Genus

Genus

Nudobrissus I.AMBERT
 Ntsclobrissus sp.

Schtzaster AGAssiz
 Schixaster miyaza•Jgie;}sis sp.

Arc}saeopneustes GREGoRy
 Archaeopne"stes cf. hystrira

nov.

(AGAssiz)

Oligecene

Miocene

Pliocene

                         Deseription of Speeies

{rJenus Echtnodisctts ]LEsi<E

                     Echinodiscuas chilciexenertsis NAGAo

1928 NAGAo, T., Sei. Rep. [I]ohoku Cfniv., 2ntl ser., I2, }). I7, pl. I, figs. I5-l7

    The speciraen is an euter mot}ld of the abacLinal sicle, !aeking tlie margin
of test except the interambulacra !V audi V. Aceordingly, enly the Iunule of
ambulacrum V is under observation. The size of test is smalier tlian the type
specimen of ÅésiTagao.

]jVfeasurements.-

Geolegical

Lecality.-

Matrix.-

 I.ongitlidinal diameter

 Transverse diameter
 Length of petal III

     : petal lV
     : petal V
 Width of petal III

     : petal lV
     : petal V
 Length of lunule

 Widtl, :
 Distance of petal and lunule

Herizon.- Nic}iinan Gxoup. (01igocene)

          Nango-mura,
          (Long. E-l310 20', Lat.
          cle?ositecl in Geol. rnst.

          Cearse sandstone.

ca.

ca.

56 mm.
64+ mm.

I4i mm.

I2.6mm.
12.5mm.
 6.3mm.
 6.2mm.
 6.0mm.
].l.3mm.

 6•3mm.
 3.0mm.

Minami•n.aka-giln, ITVIiyazaki

          NH310 30r, No.
          I<yusyu Univ.)

Prefecture.

GK-Lt1739
,

Genus Pahneraster RoiG

                       Palineraster j&ponicus sp. nov

                            (Pi. 2, figs. Ia-c)
    The test represe"ts a small form, rernarkab}y heo.rt-shaped, broad anteriorly,
with broacl but faint froiilal notch. It tencls to be narerew posterioyly ana de-
pressed. Tlte posterior encl is truncate. The actinal side 2s convex The apical
system i$ anteriorly eccentric apparently.
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     All ambu}acra are petaloicl ancl slightly sunken. The oclcl ainbulacral petal
 is the broadest, ancl its pores are sm.all. TI]e pairecl ambulacral petals are
 rather narrow ancl c}osecl distaliy. The anterior paired ambulacral petals are
 somewhat longex than tlie posterior ones, and curved outwct"rcls. The odd posterior
 interambulacrum is carinate slightly.

     All fa$cioles do not present. The periproct is situated en the truncate
 posterier end. The peristome is near the anterier margin of test and transversely
 oval form with a pyominent lip.
 Measurements.-

            Length 25 mm.           Widt'h 28 mm.           Eleight 9mm.           I.ength of anterior pairecl petals 11 mm.
           Wiclth of anteyior paired petals 2.7mm.
           kbers::" g.i" Sggig:IXgi. : "gg ::ltkk gS::I

Remarks.-
     Tliis specirnen is identified to PaLmeraster, Toxasteridae, Amphisternatct, mainiy

by its shape of test witheut fasciole. Only one species of PaZn}eraster, Patnzeraster

paZmeri RoiG has been known from the Upper Eocene ef Cuba. [l]his species
differs from pal]neraster palnDeri in its smaller depressed form, ancl anteTiorly
eccentric apica.l system,

Geelegieal Horizon.- As}aiya Group. (Ollgocene)

Leeality.- Yamaga-che, Onga-gun, Fukuoka Prefecture ?
                     (No. GK-M74,0, depesited in Geo]. In$t., 1<yusyu Univ.)

Genus Pericosmns AGAssiz et DEsoR

                     Pericosmzts cf. spatangoides LoRioL

                             (Pl. 1, figs. 2-3>

1875 LeRioL,P.D., ]Nt[em. Soc. Pal6on. Sulsse, 2, p. 112, p]. 19, fi.ff. 1, pl. 2e, fig. 1

    The test is rather large, subcircular in o"tline and gently sleped fro.n the
apex to the margin. The apical system is subcentral. The number of genital

pores ls uneertaln.
    Each ambu}acrum is petaloid, in a shallow groove, and the anterior paired
peta}s are loBger than the posterior paired enes.
    The anterior paired peta}s are almo$t straight and its number of pere•palrs
is 35. The posterior palrecl petais aye s}iglitly cuxved eatwards and its number

of pore-pairs is 30. The interporiferous area of paired peta}s is a little narrower
than its poriferous area.

Observatiens.-
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    TI}e specimens from Tsushhna are crowci,ecl en the matrix and consiclerably
deformed. AII of them are the meltlcls of tlie abactinal side. The peripetalous
fasciole is re-entrant beliween the anterior and po$tei'ior paired petals, and the
subanal fasciole is above tlie peripreet that is on the truneate posterior encl,
semi-circular in it's shape,

Remarks.-
    [I'his specles is clese]y alliecl to Pericosinzas petasatzss LAMBERT (LAMBERT
l908, p. 87, pl.6, fig. 3) and Pertcos?nzes granulostts HERKLoTs (JEANNE[r if
MARTIN 1937, p. 285), but is differellt from tkese two species in its shorter
ambttlacral peta]s and in the shallower greoves.

Geologica} }IorEzon.- Taisyu Group. (OligeceRe ?)

IJeca]ities.- Yarikawa (Long. E-129020', Lat. N-34,025'), Nii-rnura and
            Saraura (Long. E-129020', I.at. N-3as15), Mitsushima-cho,
            Shimeagata-gun, Naga$aki Prefecture.
                    <[rsRshima, ]STo. Gl<-L4,732-4,738, deposited in Geol.
                    Inst., l<yushu Univ.)

]{[atrix.- DaTk gray eolourecl silt$tone.

Genus Linthia DEsoR

                       Linthia pruenipponica NAGAo
                            (Pl. 2. figs. 2a-d)

l9?8 iNTtsGAo, T., Sei. Rep. [E'ohoku Univ., 2nd ser., ]2, p. I8, pl. I, figs. I-4,

l94+9 M.iNATo, M., Shin$eidai-no-1<enkyu, I, p. I4

l9SO MiNATo, ]SSI., 3our. Ceol. Soc. 3apai'], 56, p. !58

    Tke test is moderate in size, heart-shaped, forming a conspicuous netch in
the frontal edge of test, an{il slightly broadier thaB length. [l]he abactir2d"l side is

regular}y arched frem the marg{n to the apex. Its proffe is vatlier pyramida].
The largest width is measured along a line between a little })osterior point ef
the anteerior paired ambulaera. The posterior part is narrow, not veury h2gh, ancl
its encl trunc.ate. The actlBal sicle is slightly concave. The apicai system is
more er less eecevatric anter!orly ferom the centre of test.

    The anterior oclcl ambulaeyum is in a deep groove, and it's small pores are
in a regular single series. The paired ambLiiacra in the deep greoves are petaloid,
narrew, straigkt and s}ightly open at the extremities. The allterior paired petals
are longer than the posterior paired ones, and reach to the margin ef test.

    The per!petalous fasciole is re-entrant in the postero-Iatera} interambulaeral

areas. The peristome is Iying near the fronta} margin and semilunar. The
periproct is on tl]e truncated posterior eBd of test.
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Measurements.-

          Lengtl'i 66 mm•          Width 70 mm.          IIeigl'it 25 mm.          Length ef anterior paired petals 30.6mm.
          Width ef anterlor palrea pelals 6mm.
          Lengtli of posterior paired petals 22.2mm.
          Width oÅí posterior pa{red petals 5.5mm.

Remarks.-
    Three fossil species of Linthia are known in Japan : Lliztl}ia ntppoT}ica Yosffi-

wARA, Linthia oressoensis MiNATo an[1 Lintl}ia praenipponica NAGAo. MmATo
reports the weli-markecl difference of tlte three speeies, that is tke bending degree
of peripetalous fasciole in the posterior part of test. (iNt{iNATo IL949, p. It[t,-17>

judging by ebservation, Linthia praerbippon•ica seems to differ from Linthia nip-
ponica in its much pyramiclal test, (namely in the thinner margin ef test compared
with the swollen tests of the other species) cleeper ambulacral grooves and narr-

           .rower posterlor part.

Geolegical Korizon.- Ashiya Group. (0}igoceiie)
                    Kijima Group. (01igecene)

Localities.- Sakihario-mura, lligashisoRoki-gun, INTagasaki Prefecture.

           (Long. E-129. 046', Lat N-3305', INTo. JC750006, deposited
           in Geol. Inst., Kyoto Univ.)
           l<amihasami-ciio, Higashisonoki-gun, Nagasaki Prefecture.
           (ILoBg. E-].29055', Lat. ]!]Nl-33010', ]INIo. GK-IL4i731, deposited

           ixx Geo}. Inst., l<yusyu gniv.)

Matrix.-- Sandstone.

Genus Schtxaster AGAsslz

                     Schtxaster "'}iyagakterbsis sp. no•v.

                 (Pl. 3, 'figs. Ia-d, 2a-cl, ?1. 4i, figs. Ia-d)

    The test is small or medium size, elongately oval in marginal outline, and
deeply notched by the anter!or sulcus. The vertex situates near the posterior
margin. The abactinal surface slopes gra.dtta}ly from the vertex to tl]e anterior
margin, ancl the })osterior margin is trullcate vertically. [fhe odid posterlor
interambulacrun} ii}akes a keel-Iike riclge. r]]be acIinal surface is almost fi.at.
The apical system is ecceBtric posteriorly (i7nim. from the posterior margin in
t}}e case ef length 44mm.), and small in size. The number of genital pores is
indistinct.
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     The odd anterior ambulacxum is in a deep and rather bread greove w}]ieh
is rounCleCt in a fioor. It is wiclest iR the rniddie part, showing a tendency to
be narrowed towards the anterior margln. The poriferous areas are not on she
sicle walls, but on the floor. They are considerably narrow, and the number of
pore-pairs is 30. The pores are small and round.

     The paired ambulacra are petaloid and in tlie deep grooves. The anterior
paired petals are long and gently curved outwards in the middle parls. They
are ferming an ang}e of 900 each other at the ani ical system, ancl slightly epen
at the extremities. The widtk of porifereus areas is a}most same as the !nter-
periferous areas. Tlie number of pore-pairs are about 23.
     The posterior paired petals are shorter (less than 112 of anterlor pa!red ones),

andi more er less cui'ved inwards. They are ferrning an angle of 60e each ether
at the apical system, and sl!ghtly open at the extremities. The wiclth ef poriferoas

area is rather broader than the interporiferous area. The number ef pore-pairs
is about 14,.

     Iivery anterior paired in!erambulacrum make a $harply keel-iike ridge near
the apical system aRd its narrow ridge is re!at3d with the cleep grooves ef petals.
     The peripetalous and lateral fascio!es are pereseBt. [l]he former is traceable
witli re-entrant angles in the lateral interambu}acra.

    The plastron is broad and not so muck elevated. The peristome is very
eccentric anter!oi}y, lunular in shape and somewhat depressed. [lrhe periproct
is placed at tlie summit oÅí posterior truncation whieh is concave.

Measurements.-
                                       I'Iolotype Paratype-l Paratype-2

    hength 4.Aftnm. 54+mm. 53mam.    Width 40mm. 4•9mm. 5}mm.    I{eight 32mm. 36mm. 34+nnn.    Length of odd petal 19rnm. . 23mm. 24{nim.
    Width of oddi petal 5mrm 5.5mm. 5mm.
    Lengsh of anterior pairea peta}$ 16.5mm. ]8.7mm. 18.5mm.
    Width of anterior paired petals 4mrn. 4+.5mm. 4•.5mm.
    i.ength of posterior palred peta]s 8mm. 9mm. 10.5mm.
    WidLh oE posterioy palred pelals 3.5mm. 3.8rnm. 4,.2mm.

Remarks -

    Tkis species is one oE she most commen fessils from the Miyazaki Group.
Twelve specimens at the dispesal are not in good cendition, but fer the holotype
and twe paratypes. Thoubcrh the three specimeiis are somewhat deformed, weli
manife$t t}ae above-clcscribecl cha'racters tkemselves.

    This species is c}osely re}atecl to Schizctster J'ea.nnet'i ]V[ARTiN from the Pliecene

of East Inclies (JEANNET u iY{ARTIN I937, p. 293, Abb. 63, 6[ts), but differs from
the latter in the highre test, the 'Åíoerm of anterior paired petals, the shorter
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posterior paired petals and the peristome being much far from the anterior

margm.
    The mo$t importaBt features of this new species are that a}l tlie ambulacra
are in the deep grooves and the anterlor pairet3 petals are curved eutwards.

Geolegical Horizon.- Miyazaki Greup. (Miocene)

Locality.- Tano-cho, IVIiyazaki•gun, Miyazaki Pt'efecture.
           (Long. E-131e15', Lat. N-31050', No. CK-L4,710 (Holotype),
           GK-L4a7U, (Paratype), depesited in Geol. Inst., }<yusliu Univ.
           jC 750007 (Paratype), depesited !n Geol. Inst., Kyote Unlv.

Matrix.- Medium sandstone.

Genus PLesiaster PoMEL

                        PLestaster Petnt (CoQuAND)
                        <Pl. 1, fig. 1, PL 4, fig. 3)

!893 BiTTiy=?R, A., Verhandl. Geol. Reichsanst., l.1, p. 258--26! .
1907 }-AmsERT, J., Mem. Soe. Pal6on. Suisse, 34•, p. 94

l951 MoRTENsEN, [l]H., Monogr., V2, p. 368, fig. 174

    Tbe test is large, low ane rounded oval in outline.
    The apical system is subcentral or sligl]t}y posteriorly eceentric. A]l ambu-
lacra are petalold and in deep grooves. The anterior pairecl petals are well-
developed cand straight. T.he posterior paired petals are not so rnuch shotter
than the anterior paired ones. The all interambulacral areas are swollen.
    The peripetalous and latero-anal fascioles are indistinct.

Measurements.-
                                          Koshiki-jima

         i,ength ca. 65mm.         Width ca. 60mm.         I'Ieight ca. I3mm.
         Length of odd petal 28mm•
         Width of odd petal 7mm.
         I..engtli_ of aRterior paired pelals 25mm.
         Width of anterior paired petals 7.5mm.
         Length of posterior pairecl petals 21mm.
         Width of posterior paired pelals 7.5mm.

Remarks.-
    The anter!or right margin ancl posterior haif are
of Koshiki-jima, so the frontal edge ancl the posterior end
a!so, tLie aetinal siCie on the ma'trix cannet }]e $een.

i$ a mould of the abactinal side and impress the right

Amakusa
   6Mmm.
ca. 62mm.
ca. 18mm.

26mm.
 7.3mm.
23mm.
 8.2mm

  clestroyed in the material

      of test are unknown;
The speeimen from Amakusa
    }}alf'of test (Petal I, II
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 and V). Therefere it's actinal side ancl Petals III, IV are unknown. [l]he test
 is mere or !ess depressed, as that the actual height may be a littl'e larger than
 t}ie 'measured value.

     Accerding to TH. MoRTENsEN, I'lesiaster appears to be like Micraster in its
 general ferm, but it differs from the Iatter in the presence of a peripetalous
 faseio!e and in that the pores of frontal ambalacrum is like tho$e of the other
 pairedi peta}s. A peripetalou$ fasciole is indistinct in this specimen, but the
 edd anterior ambalacrum ]ittle differs irom the paired ones.
     PLesiaster is krsown from the Upper Cretaeeous (Santonian-Campanian) of
 Eurepe, North Africa aBd North America.
 Geological Horizon.- Cretaceeus.

Localities.- Coast ef Kamakuraura, Nakakeshiki-jirna, Satsuma•gun, Kagoshima
            Prefecture. (Long. E--129050', Lat. IN-31045')
            Fukami-cho, Ushifuka City, Kumameto PreÅíecture. (Amakusa, Long.
            E-l3eO, Lat. N-320) deposited in Geol. Inst., Kagosl]ima Univ.

Matrix.- Dark gray shale.

Genus IVuelobrissus IljAMBERT

                          Nudo5'risstas sp. indet.

                             (Pl. 4, fig. 2)

l951 MoRTE"'sitN, [VH., Monogr., V2, p. 8i, fig. co

    The test is medium in size, almost oval ln eutiine ancl apparently low. It's
posterior end is not truncated. The frontal depression is slta}lew. Tlte apical
system is subeentral or slightiy anteriorly eccentric. The odd ambulacrain is
broad, but the pairea ambu}acra are narrew, petaloid, long and sunken.
    The examined spec2men is missing the posterior part of test, so the inter-
ambulacrum V and the actinal side on the matrix were not observed. Nudobrissus
is known from the Upper TeTtiary (Helvetian) of ltaly.

Measurements.-

          Length ca. 34 mm.          Widith 33 mm.          lleisrht 6mm.          Length ef posterior palred petals 14, mm.
          Widtlx of posterior pairecl petals 3mm.
Geo!ogical elorizon.- Ashiya Group. (Oligocene)
Locality.-- Yamaga-cho, Onga-gun, Fukuoka Prefect{tye?
          (No. GK-L47eq, deposited in Geol. InEt., Kyushu Univ.)

Matrix.- IV{edium sand$tone.
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                          Explanation of Plate l
                            (All figures in patural size)

 Ptesiaster Peini (CeQvAy, D)

     Fig. I Speeimen from Fukami-cho, Ushifuka City, Kumamoto PreÅíectuxe. Cast of abactinal

           side.

 Pencosmus cf. spatangoides LoRion

     Fig. 2 Specimen from Saraura, Mitsushima-cho, Shimoagata-gun, Nagasaki Prefecture.
           Abactinal side.
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    Fig. 3 Specimen frorn Yarikawa, Nii-mura, Shimoagata-gun, IS4Taga$aki ?refecture. Cast of
          abactinal side.

                          Explanation oÅí Plate 2
                            (A]1 figures in natuTal size)

Palmeraster iaponicus Sp. nov.

    Figs. Ia-c a: Abaetinal side. .b:Actinal side. c: Ahterior side.

Linthia praeni.pportica NAGAo

   Figs. 2a-d Specineen from Sakihavio-mura, Hisrashisonoki-gun, Na_rr.asaki Px'efecture.

              a:Abactinal side. b:Actinal side. c: Lateral side. e: Anterior side.

                          Expaanation eÅí Plqte 3
                            (All figures in nattiral size)

Schixaster rniyaxakiensis sp. nov.

   Figs. Ia--d l{olotype. a: Abactinal side. b: Aetinal slde. c: Anterior side.

                       d: Lateral side.

   Figs. 2a-d Paratype. a: Acaetinal side. b: Aetinal sicle. c: Anterior side•
                       d: Lateral side.

                          FJxplanatien of Plate 4
                            (All figures. i'n natural size>

Schi%aisgg:.tya"xaS:,:ISPie' anlVAb.cti.al ,id,. b: Aeti.al side. c: Anterior side'

                       d: Lateral side.

Nudobrissus sp.

    Fig. 2 Abactinal side.

PleStilligir3Peinsti e(cCiOmQeUnANf\)m Kamakuraura, Nakakeshiki-jima, satsuma'gun, Kagoshima

          Prefecture. Abactinal side.
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