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  A grWR'ifmeR Ne[ffrE ON [ifew LOWER CARBONXFEROWS

      roSSX£S ew "ecesE KXTAKAk/Xk MOIVNTAXNLANE:},

                    NoRgrmeAs"x pApAN

                              By

                        Masao M'iNA'ro

                     (With l Biigtire and 10 Plates)

           Contribu'tion /from t,he Department of Geology aRd Mineralogy,

            Faeuky o/f Seience, H'ol<kaido University, Sapporo, No. tS,l6

                          ixxti'oductien

    The Carboniferou.s foi?mations in the Kitai<ami A(goufitai.nland have

been known for a loRg time. Some fossils also, especiai}y eoyals eon-
taiiied hi these formations, were s'tudied by }I{. YAisE and I, lillt"'Afthi<t")

as early as in 1915, But shiee then no noticeable progress had beelt

made in the knowledge of the formatioiis either in stratigraphy and

paleontology imtil Y, ONuKxL') eayried out a de£ailed study of South.ern
Kitakami Moult'tainlai}d, where Palaeozoic formations are well developed.

The result･s of his field survey and p. alaeontolo.crieal s'u'udy appeared ln

1937, IR whieh he summarized the stratigraphieal ordei' of the Carboni-

ferous deposits in this area as follows:

                      .fiXttsttlinella Zone

                      KzLeichonphzlllum Zone

                      Lophoph:?ZZecm Zone

    [EJ, Sv(.ayA>{i") who sueeeeded ONum in the $tudy of Kitakami Ge-

ology eame to ehe eonelusion that the par't of the forma'tion under the
IKrieeichoz{phyZlu7n zone has to be divided into two series h} 'the Hil<oroiici-

mura dish'iet, namely, the Tyoanji and Ohmoi'i seyies, the former,

aeco]rding 'to him, being the lowest member o£ the Lower Carboniferous
o.ff Japan, and the latter probably 'the Upper .Devoniait. To our great

re,c.r}'et, however, miieh. expeete(l $ti!dies o£ SuG]yAifA sudClenly eaiine to

an end by his too eayly deeease. suxeept £or a sho]'t summary'[) report
'J6u'rll. 'tt'a"El' li'e'il'l -tl6'Il,i-<E/k clo" 'ti li igl,'tt6' I['I rv t'Ii] N 6'I L), 'i g)g ･li. """'"'"-M'""" -"--"-'
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on 'the stratigraphy and a fiote on the discovery o£ Co]z･eclacria from
Tyoanji: sei'ies,S'' no aeeouiit･ on ehe de'tailGs of his extended studies has

beelt left pyiiited,

    Ie is iii Z938 that the writer beg'aii his study on the Palaeozoie

formations in the Kitakami Morintainland, Lmdey the leadership of th.e

late Prof. Dy. T. Nt"}t¥o. I have been able to estab}ish the stratigrap. hical

ordey of the Lower Carboltiferous depo$its in the Se£amai-mura district

some 9km, westward o£ the ffikoroi'ti-muya, where ONu}.x'i and Sucllyti}fA

engaged in the study o£ the IAowey Carbonife}'ous sueeession, A sexies
of papers eoneerning iik the Carboniferous stratigyaphy a2id palae-
ontology`;) have been issued already and a byief suminary of these was

published in German language a short time ago.')
    His Ohdaixa as well as Arisii SAvries, weye been not l<nown, at least

oxx the basis o£ palaeontologieal evidenees, in the Kil<oroiti-muya dis-

erieti) while £he lower h.al£ of the writeT's nikoroiti Series was con-
sidered to almost correspond to the [E]yoanji Series of SuGiyA]fA. INamely,

in the Hikoroiti-mura distriet, Onimaru Seyies lies apparently above the

Tyoanji series, and now'here we see sueh ehiel< formaeions as Ohdaira-

and Arisu-Series between ichem and this seems to represent an uncon-

･formlty above the Oiiimaru Series. The presenee of an uneonformity

an.d stratigraphieal break under the base of the Onlmaru Series was
prevlously e}early proved by tke writev in tke Setamai-disti'let seve}'al

years a.cre,"' [E]he same styatigraphical eondition may well be expeeted

hi the Hi}<oroiti-muya between the ORimaru and Tyoanji Series, lacl<ing

therein the major part o£ .the Ohdaira ancl Arisu Series.
    The wyitey has been in suspielon en SucnyA){A's notion that his
Ohmori Series is stratigraphieally lower than the Tyoaitji. The wyitey

eollectect varlous kinds of £ossils from the type locality of the Ohmori
Series all i'epresent･ing the Lower Carbonlfereus type, without any Dev-

onian element, ln assoeia"c-ion, The iiotewovthy amoitg thei,n are Aetino-

cri72us oh7'?zor･iens?:s, A, h?;gzechisazvaens'is, Sf)?17'?ifer ohmoriensis, I<iitatsa･mitlzyr･is

se?nicirczelaris ancl Leptaena ctnaZoga, of whieh the last }nentioiiect two being

also £ound in Xvhe eolleetion fyom the Tyoanj'i Series a't its type loeality,

    Besides, the si.milarity in tke sueeession o£ beds and lithologieal
ehayaeters between the Tyoanji Seyies at Tyoanji and Ohmori Series
at Ohmori ha,s alvLJays beeii an att･yacti,ve feature .'to the writer,

    Meanwhile, Oi<u;so''Y> followiitg the st･eps o£ Su(/"i¥AsfA in the field
survey aroune Hikoroiti-mura, eame Xtz-he same conelusi'on as the writer

eoncernin.cr the straeigraphieal position. of 'the Ohmori Series. After
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eareful study of the Carboniferous formations in the said area, he
elaiined the Ohmori-Series to be wholy in a eomplete stratlgraphical

equivalent of the Tyoanji Series at Tyoanji. At the same time OKuBo")

maeeriaily rea}izecl the imconformable reiatioii bet･ween the Tyoanji
(=Ohmori) series (--t･he lower half of the Hikoroiti Series of the wyiter)

and the underlieing £ormations.
    As far as the pyeseiit l<itowledge goes, the E{ikoyoiti Series is rela-

eively widely distributed in the Sou'thern part of the Kital<ami Mountain-

laltd, viz, in the western part, the I£inose}<FNagasal<a region, t}iis series
lies above the Upper Devonian formation of the TobigamoriiL" Serles,

eontaining sueh fossils as Spirifer verneuili in a wider sense, Cho]?etes

harare･}zsis PHg,i,iivs, Rhynchonella pleuToalon [Pfw'i,i,u)s, Cam7]zarotoec.hia sp,

toge'ther with sueh plant remains as':i) Lept'ophloeum cf. australe (]V[cCoy)

and C･erclostigma sp.; iit ehe Setamai-Arisu-distriet, in the centyal pare

o£ the Soiithern Kitakami Mountainland, also, this series is widely
traceable in the reg'ions of Ohmata, Kasiwai'i, ffinozuti, and Okuhino-

zuti, but the stratigyaphieal relation between it and the underlieing

formations is as yet iiot well £ounded. While in the Hil<orolti-mura
distrlet, ik the eas'tern pare of the Southern Kitakami Mountainland ie

lies uiteonformably above the Lowes't (Jpper Devonian or 'the up. permost

of the Middle Devonian formations, as before mentioned, without ae-

eompanying the '℃obigamori-Series.
    Although the stratlgyaphical relatioii between t･he Hikoroiti and
Arisu Serles ls not settled at present, llowhere we find the Arisu Sek'ies

immediately lies above the Hil<oroiti Seyies,

    The Arisu Series is divisible into two stages from }ithological naeure

and fossil eontents, nameiy the ffinozuti altd the Jumonji stages, And

the Oladai}'a Series is also separated into two parts; the lower is the

Maide stage and the Up.p.ey the Kozubo: all of these stag'es are quite

richly fossiliferous.

    The Onimaru Series is re}atlvely wideiy distributed throughout the

Sou'tlieyn Kieakami Mountainland, consisting mainly o/f Iimestones and

alternating beds o£ slates and limestones; it ls very fossiliferous,
    The Lower Carbonifeyous deposits above mentioned are overlain

also by those o£ the Nagaiwa Seyies with .Z7tLesuginella fauna, which in
turn is eovered uneonformably by the Sakamotosawa Series of the
Lower Permian. The relation between the Nagaiwa Series a"d the
Onhrnarii is not as yet eleariy known, althou.gh it may also be uncon-

£orma･ble as }I, Y2xB'iix su.crge$ted before,

      ,
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    Up to px'esent the L/Jower Carboni£e}ro'us formations of the Kitakaini
region have been seldom invest･igat･ed palaeont,olog,:eally. From Onimaru

Series YABk] and I{A.¥AsAi<Ai'b deseyibecl seveyal eoyals in 1915 without;

illus't,rating them : they are

         Diphyphyllum flexuoszt7n YAisi?. et }i[AyAsM<A
               /tt..         Si7}ho??,o(le7zalro?2 rsettclo?7za･re･ini･ <Y,x3E et HAxrAsAi{A)

         iS'tyl71clox)h･yll?tm .o'aponica (YABE et HAyAsAKA)

About thiyty years latey YABE axxd SuGiyA}f2yi3" adctect the following

eorals iB the faunule of the Onimaru Series:

         ffeterol)hyZlia Rritaka77?.i,epasis YABE et SvGiyA"fA

         ffeteTophyZlia elega7?s Yi)LBii et SuG"'AifA

         Hexct?)h:iyZg?:a o'apomlca YAisi£ et･ Sv{}""A>ifx

         ffexaplt/yZl?;a s-p.

And the NVriter'`;' described t･he £oilowlng speeies in 1943 from the same
series, ineluding speeies foymerly made kRown by YAm･] ancl }'/ltyyAsAi<tx,

11alllelY,

          Cyathof)l?,ylZ2t7n sp.

          Di,b?.e"?.o7)h:?yZZzn]z :if?V?1 ]V[i]fttrro

         D?lb?tnoph:?fZl2em br71stoleo2se GAr,woei> et G()oi)yp]Ai{

          II)71b2w?.o?)hyZZ?e7}z i･onugctsi･ra:iicn7?e)'is?;s M'tNA'ro

         D, sp. a
         D. sp. b
          Seta77zctineZla ha?,lasaka7: ]N([iNArro

          ftho(Zo?)huZZ2e77z ･zfokoya77za?: ])ef'rNAfvo

          Rhoclophyllu7n sug?:?/a7na?1 I)v(IiNAFro

          S?:phoveodend7"on ?1"?t,gas'i7"a:ya7??eozsi,s MiNA'ro

         , S'i7}ho71,ocle･i2cZro]z ?7seztcZo7]?a7"ti??,71 (YABIs) et ffAx'Astu<tx)

          Si,7)hoozocle･]?{:ITon aff. 77?a･rtin?1 (.Ei)wAR{)s et Htn']fi-))

         S7;?)ho7i,ocle･}zclTon sp.

          Catninia ti?tcl[li ([I]iioMsoN) var. o.za2va7: MiMivro

          Do7'loclott?:a sp. t
          K?,te?leho2t7)hyZl2e7??, 21abei Aff.rxA'ro

          ithi,e?:choz{ph:iyZl･um 2fabe?: var. a

          K;?.ee?rchoztphL?/llz{7n ･yabei･ va,r. b

          Pseztdocao?i･7z?la sp,

Besides, YiviE and the wi'iter deseribed one species of A7nygalalophptlz{77'b,i7'

alid Nt!GAo a,Rd the wRirvERi'"> repoirt]ed the oeevtrrenee of lltanophyll2tm

in this Series: The speeies are
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         AonugclalophyZl2t7?z ki,takct77'aie･nsi 'Y'ABp] et MiNKffo

         Y2tctnoph:?yll2t,77z :?yctbei, NA.(-itLo and Minato

whlle the oeeurenee of LForamiiiifeyal i'emalns'if') such as

         Sacea?ni??,opsis carte?: (BRApy)

         MirellelZce sp.

were inade l<nown by YABEx and 'the writer £rom the same formation.
    From Kozvtbo stage, only a peeuliay eoral,

         Sugi･yamaelZc( ea7"bo-narize?n 'YAis}t et MiNA'vo

was cleseyibed by YAi-sic and the writei',!") while from Maide stage

         B?"ctchzfi5J?;zfr2:s afl]. 7)ingzLz's (Sowi･mBy)

         B'racivith･t?,lx?:"?.a o?ctgctoi, MiNA[vo

         P･rocl?.tct?.ts sp.

         2:'h?;Zl?:1)sict ? sp.

weye deseribed by the "Tri'ter:]:)

   From ,Jumonji st･age the followlng braeiopods and eehinolds were
deseribed by the wri,ter in the paper previously published in this?L')

jouynal ;

         F･?tsella 7?.71?)?.)o??,ot･r7;slo･??al?ls .IV[i'NA'vo

         St?/?A?;72,gotlz,:11･7"?;s o'z{77zo7?s?;p.･?7s?;s MIINA':o

         S:?f･x?:･ngoi'hlyr?:s t･ra?zsi,)e･i'sa･ iN((iNAfyo

         CZioth2yria?)o2a 7'oeyss?;?1 (L'Evll',r,ii)

         Aet2:?zoeo･??,eh?ts ei"', Za･7??ellosa (L'Evnn',ie)

         Plat:i./e,r?h2us as?la･ti,ca･ Mn[tvro '

         Blastoidea .cren, et sp, indee.

The Kinozu'ti s'tage is also fossilifevous but as yet investigated, I?rom

t]he Hikox}oit]i Series, Sv(/iis'iufAi':') onee inade known the ocevirrenee of

a Cew･z?.{lct?""Ja and two trilobita"' which are: ,
         Con?tlaria tLiyo(xno:?lensis Suc}i¥2t}fA

         Pcelaeophill?lpsi,ct o'al)oi'ei,ca Sv(}i¥?yMA and[ Oi<txNo

         f'{Jx,laeoph?IZI?lpsia ? k;21'tak)a777ie72s?:s flluGiyAMA and Oi<ANo

while Oi<uBOL'i') reeently diseovered a trilobi'ta

         .I]'hi,ll?1pus?la oh7'no?'i,e7?･s71s Oi<uB()

   ifihe writer aiso (lescribed several brachiopods and other fossils : i'n

a previous paper appei'ed in tlkis:]"' jourRal : they are

         A.ct2:･noc･r･i}2zts h?;gtteh71sa-waensis Mi'MA[ro

         A.ct?I7?oeri･]z?t,s oh7'nori,ens't;s AifisrtN'eo



         A77zphorctcrinus sp.

         Z],e?)taena analoga <Pfiiimis)s)

         Leptae･7za eo72vexa WI-]I',I,ii]I)t

         Leptaena e£. co7zvexa WET,'f.i･]R
         Schellzv?;enelga i,z?;Ti･i MiNA':o

         Schell2v?lenelZa ? sp.

         Planoproauctus g7;ganto?:aes MiNATo

         Proclztctella aff. eaT}eraim (SowERBik')

         Sp?:7nifer ef. Iogan?; }i[ATJr,,

         Brach･ythyri,s k?:taka?niensis MiNA'ro

         Braeh･yth･yTis ? sp,

         gytaka7}zithyri･s tyoano'iensis MiNA'ro

         K?:taka7nith'y･ris hiko7`o?ltie,n.s?:s MiNArro

         A.et?;noconehus 7)la7?oszLlcctta (Piiji.i.ii's)

   In this note the wri'ter intends 'to deseribe ehe £ollowing speeles

yeiided £rom the Lower Carboniferous deposits of Southern part of the
Kitakami Mountainla･nd, inc}uding those that have previously reported

and the others that have no't been knoyNTn.

       From Onimaru Series:
           .Palaeos7n?ll?:a kitakamie･ns?;s M'iNA'ro, sp, nov,

       fi"rom K'uzvtbo Stage :

           Sztgi･ya77zaeZla ectrbo･i?ct･ri･?.t7n YABiti e't MiNA'yo

           PustuZa sp,

       Bnyrom Maide Stage :

           Amptexns o?iippao･ne??sis Oisui et. MiNAtvo, sp. nov.

           SLIy･r･ivagopora sp.

           Cyathophylloid eoral

       Frem Jumonji St･age :
           Sch?;zopho)'ia 7'esz{puitnata (MARrpiN)

           Crthotetes keok;tek; (HtNi,i;)

           Orthotetes sp.

           De･rbgJ?;a depressa Dir,)fANi",': vay, t･rao?st?ersa Mi'NATo, var, nov.

           P7tstz{la ef. te7?zti･7m,st?tlata [l'HoMAs

           Sp7:,r'ife･r ko2uboe･"sis MiNA'vo, sp. nov,

           2?"nsella va7:papoonotri･go7?ctZis MiNArro

           17ztsella o2?:pponotri.go72al?ls Mi.N,N'ro var. 7?z?:o?o]' Mi'NA'ro var. n.

           Syr?;･ngothyris k;?;taka･nzie]2sis MiNA"ro, sp. nov,

           Sz/?"i･eegothy7'?;s sp.
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           Syr'i･7?gothyris t'ra･nsve7'sa MiNA'ro

           IZicatos'.?.iri･?2x si?2g'eclare MiNA'ro, gen, e't. sp. nov.

           Plicatosyr･i7ex ? k･tema･7?oi MiNA'vo, sp, nov.

           Kitaka7nith･yris senzicirezLlctris I)v(EiNATo, sp. nov.

           Cl'iothyricl'i7ia royssii (L'Evii,TJit)

           Acti･noco･nehz(,s la7nellosa (L'Ii]vimJE)

           Ai?izplexzts ? sp.

       Yrom Hikoroiti Series:

           SpiTifer ultratTaNsversa M]NATo sp. nov.

           SlpzlTifer ohmorienE.:oJs MmArro, sp, nov.

           Spiriferina paratravesversa MINA'To, sp. 11ov.

           Delth･yr･is aff, clarksvileo2sis (wtri,NctmiJ) i'

           Delth?lris sp.

           Kitakceni･thyris tyoa･]?3'ie･nsis MiNA'vo

           K]itaka7nith･yris hikoroit･iens'is i)l[iNArvo

           Kitaka･mithy･ris ? sp.

           Activeoco?zchus planosulcata (Piiir,im,s)

   This note is by no means ehe complete outcome o£ the study con-
cerning ehe Lower Cayboniferous of the Kitakami Mountain}and. The
detailed descyiption on sh'atigraphy aeeampanied by a geological map

in 1/5000, and the deseriptions of ali the fossils eolleeted until up to

present, is under preparation to be published as soon as the printing

eonditions are improved.

   In earrying out this study the writer has experienced difficulties

arising, on the one hand, £rom the very unfavourable state of preserA
vation of the fossils in g"eneral, being strongly de£ormed owing to eyustal
pressure, and, on the other hand Erom the lack of eertain important
reference wor}<s near at hand, The identifieation of eei"tain speeies in

this note, ther.£ore, may have to be regayded rather provisional. Not-
withstanding, the writer publish this note in this form, with the hope

of eontributing something to our ex'treme}y poor knowledge on the
Lower Carboniferous palaeontology of Japan. As to the taxonomie
identifieation of those fossils dealt with in this note the writey ea!i not

but expeet kind eriticism and diseussions by the colieagues coneerned

with the palaeontology and stratigraphy of the Carboniferous.

    On the basis of data available at present, the writer is disposed
to draw the follovzring eoi}elusion as to the biostyatigraphieal eorrelation

o£ the sueeeeding serie$ of 'the Cayboni/£erous ifformation of the K.ital<ami



Mountainiaiid; namely, the 0ni.iiiaru sGries may be almost equivalent

to the Uppey Vis6an of }i)iirope and 'L}}e III'zta･?zophzsZlunb zop-e o£ Southern
China ; the ffil<oroiti seyies to the Etroeungtian oi# LovLrest Tom'iiaisian;

the sueeession from the Ayisu series to elie Ohdaiya to that iriel'tiding

ehe [l]euynaisian and Lower Vis6a･}i.

    The writer likes kk this plaee to refey to the £･aet that the eoral

£auna o£ tke Oiaimaya seyies is eloslely related to that o'E Sou'u'hern
China, suggesting that the two faunas belonged to one and same palaeo-

zoologieal proviiiee. It is interesting and important, however, that the

fanule from the horizones beiow 'the Onimaru series does not show
any symptom of an lntimate re}atioxx with that of Southern China,

    It is an open question with wha£ oeean the Kitakami basin was in
free eoiinirnunication during the early sta.cres of the Ijower Ca,rboniferous.

    [l]he writer takes this opporti{nity to express his viTamnese thanks

to Profs, J, SiJzum and I. HAyAsAi{A for their ea,r:iest eneoyiragement

given to him d'uying the course o£ this study. Espeeially Prof. HAyA-
sAi<A tal<e the 'trouble of kind}y readin.cr the i[nanuseript and eritieising

the work. [I]hanl<s are also due to Messrs I{I. TAi<i£i)A, N. I<nfuaA, Y.
Suzui<i, K, YAi[ADA, I{I. KAi.mfi and ff. Suit]'vmfi who"eollaboraCect with

the writer in his recent field worl<s, aiicl helped hi}:n eolleet fossils. Bioy
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                  DEscRxpTgoN eF spEcxass

                         C}ass Anthozoa

                  Ordey Tetraeoralla Htxiscii<piL

          P"amily Zaphrentidae M. EbwM.ms and J, H'AmE

                 Geiius Aonplexus SowEmjy, 1814.

    Considerable numbey o£ specimens of soiitary eorals are in t}}e
wyitey's co}lection, They aye somewhat unsatis£aotorily preserved, often

strongly de£ormed. Bu.t there are among them forms that no doube
be}ong to the genus A?nplexus, and the majoyiXuy of speeimeiis represent

a new species to whieh Aonptexzes oiipuponesis was given by Oisui and

tke writer sometime ago.`)

           A7nplex･ess 7?ipponens'is OisHi et XY[ntA'ro sp, nov.

             Pl. 2, figs. I, tl, 5, S, IO, 1.l, 13, 14; Pl. 4, figs. I, 2, 3, 5-2{£.

    External £eatures: Corallum simp}e, generaly cylindrical or rarely
almost ceratoid in form, The holotype (Pl. 2, fig. 4), missiRg preximal

and distal ends, measures at least 7,8cm, in length and 1.7cm, in di-

ametey, coverect externally by epitheca with fine }ongitudinal, paraliel

striae, ?eyiodic invagination, a characteristic feature of most species

of Amplexzts clearly observable. In the holotype, expansiolt ap.pea}'s to

oceur at every ea. 6mm,
   IneerRal featvtres: In transverse seetion walls and septa fairly
thic}<, mueh strengthed by stereoplasmlc deposits. About 36 (33---37)

major septa alternating with the same numbev of minor ones. In a
younger stage, 9mm aeross. Major septa eount 26. They ara almost
half as long as radius of the eorallites or less; the miner ones aimost

rudimentary. Dissepiments none, Fossulae obscure, seldom elearly
recognized. In cenh'al area, sometimes edges of tabulae (Pl.4, fig. 6a)

recognized to feym an imperfeet ring. ･ '
    In longitudinal section tabulae slight}y thinner thak wall, and appear

aimost horizoBtal and eomplete, .
   Remar}<s: It is believed that t･he genus Afnzptexzts ranges from the

Silurian to the Permian, and therefoye, is likely a polyphyletie genus.a)

l> [I]his species was studied by late Pro£, Dr. S. Oisiri and me ; maunseripts were prepared

       as eavly as I940.
2) A. W. Gn,"ii"xv : Palaeozoie eora]s of China, Palaeontologia Siniea, Ser. B, vol. 2, ii"asc. 2,

       p. 6S, 1922.
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                   '                                      '
Bttt the question would be not settIed, until the early stages of the

genotype of this genus will have been studied more in deeail. Un-

fortunately, however, no developmental sttidy of Amptexus eoralloz'des,

the genotype of this genus, seems to have beeft R}ade up to present.

    Meanwhile, most of the species are believed eo be intimately related

to some primitive speeies of StTeptelasma, in the absence of the dissepe-

ments and of the distinee fossulae. Aeeording to GRABAv, a young stage

of A. eo?'allofdes shows elose affinity to the adult of A. hamiltonae from

the Hamilton ef New Yorl< Sta･te, ehe latter being a typical strep-

telasmoid form in the young stage.

    Although we eeuld not make any developmental studies because

the specimens now in eonsideratlon laek the proxiamal portion of the

eorallites, it is evident that the Japanese speeimens are quite akin to

AmpZexzts coZlaToiaes`) at }east in appearanee. }Iowever, in our specimens

definlte £ossulae are not observed if not absent, In British Isles Awz-
ptex?,es eo7'alloicles is fiovtrishing in the Upper [i]ournaisian.L')

    Hoyizon: Maide Stage.
    Loeality: Kozubo, Yokota-mura, Kesen-gun, Iwate Prefeetuye.
    Reg. No: l54gl, ]54gE5, l5496, 15a97, l5500, l5501, l5502, l5504, 15505, l55o6, l5sog,

    Coll.: M. MiNA"ru.

                       Aonptexi{s sp. iltdet.

                     PI. 2, figs, 7a, 7b; ?l. 4, fig･ 4.

   Remarks : This speeies is distlnguished from the preeeding species

in form of corallit･e. Amplex2ts g?ippo7?ensis is eylinclrical, while the

species, now in disposal is eeratoid in form. Moreover the speeies has

minor septa besides the major septa.

    Horizhn: Jumonji stage,
    Locality: Kozubo, Yokota-mura, Kesen-gtin, Iwate Pvefeetzure. '

    Reg.No,: ]7306.
    Coll.: M. M[N.-x'ro.

I) M. EpxyAmrsi and J. HAi"fE: II)eseyiption of theBritish fossil eorals. Chapter XIVI, Corals

       from the Mountain Iimeston p. I74 1852.
2) T. F}iixNK].iN : On the Cavboniferous Iimesto/ e (Avonian) of the Mendip Area (Somberest),

       with special referenee to the pa}aeontologieal sequenee. Q,J'.G,S, vol. 6'i', p. 3:'4,

       19g6,



            IFamily Cyathophyllidae EpwAm,s et .HAu{E

           Gentis Palaeos?n?:lia Ei)wA}ii)s et I[fAi]iy), 1848

             Palaeosmilia kitakam2:e7?sis MmA"ro, sp, nov.

                           Pl. 3, figs. 1-4.

    Corallum simple ? (or faseieulate), very large, more than 24 mm iR

ealieular diameter and more than 240mm in Iength. Coraliites ey-
lindrieai in mature st･age and eeratoid in early stage, Ca}yx very
shallow. Septa thin, in tvKro o?ders, quite nvtmerous, inereasing their

number gradual}y as corallite grows,

          Number o£ majoy septa ealieulav diamet,ey

           - 32 7mm
                   50 9inm
                   51 :.l mm
                   82 20 min
                   82 23 mm
                   84 24 mm
    Major septa reaeh neariy to cen'ter, some of thein uniting with

eaeh other, while the minor ones are thinner and fay shortey, being
a little more than 112 of the foymer.
                   i    Dlssepiment･al area broad, wieh more than ten rows of dissepimenes

arranged eoneentrieaily, surrounded by an outerzone o£ lonsdaleoid disse-
piments or cysts, iisually not tyaversed by septa, The lonsdaleoid
dissepiments are }arger and more loosely arranged in young stages but

beeome smalier and deRsely in mature stages. Outer waU 'thin. Septal

break indistinct. ･
    In longitttdinal seetion outer zone is formed by unequal vesieles

arraiiged obliquely, with eonvexity upwards and inwards, beeoming
steepey in inellnation inwards. Tabulae not complete, slightly arehecl

at eenter of tabglarium, but sag mai'.crinally. Tabule count 8--11 in a

    Reinarks: As a PctZaeos･?m;li,a, tltis species is quite unique, differin.cr,

£rom othe'rs 2n point that it has a peyipheral dissepimelt'tal area free

of septa. PaZaeosmi,l?la reg?:ai) has a peripheral area o£ tke same type,

but it is massive iR growth, .
 1) D. ffi[.i.: A monograph ef theCarboniferous rugose coyals of Seot]land, Palaeontographieal

        Sociely, p, 'l21, pl, VI, figs. '14--IS, X}4e,
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    It'is possible that the pyesenS speeies repyesents a subgenus, if

not a genus, but the material at hand iiot being suMeient, on 'the one

hancl, and fol}owin.cr, the authority of DoRo[cHy HiT,i,L" who unites "Cya-

thopuhyll2e?n" reg?la into 'the genus PaZaeos7??7:lia on the otlter, the writer

piaces the Kitakami speeies in Pcrlaeosm2:lia, taking the definltion of 'the

geiius rather broadly.

     fforizon: ORimaru Series.

    Loeality: Usagisama, Setarnai-mura, Kesen-gun, Iwate Prefeeture.

     Reg. No.: l5518, i5253, 15L'54, l5255, 15256, l5E･57, l5258, l5259, 15?,60.

     Coll,: M, MINATo･

                       Cyathophylloia eoral

                        Gen, et, sp. indet.

                            Pl. 2･, fig. 2.

    An imperfeet speeiruen on the weatherd surfaee of the impure
limestone; thin section not avallable. No axial strueture but wleh
numerous thin septa, T'he speeimen is eonsideyed to belon.cr eo Cya-

thophyliidae.

                      Family Lophophyllidae

             Genus Sugiya･7naella YAmll- et MiNArro, 1944

              Sug7:eva7naegZa caTbo7?ariu7n YABE et MiNM]o

                             Pl. 2, fig, 9

      1941, IZiophophorllidiuon ? sp. MiN.xTo : On the Lower Carboni/6erous deposits

             at Setamai, I<esen-gori, Iwate ?refeeture, in Japanese. Jour. Geol.

             Soe. Japan, vol. dS, p. 477.
      1944, S7Lgiorce?nella ca･?ibona7'i2e?n., Y.･xBi,; et Mmitt:o : S?,egiya7nella ca?'bona-

             rium YAm･; et iY[iNAz'o, gen. et sp. nov. aus dell unterkarboni-
             sehen Ablagerungen des Kitakami-Gebir.cres, Japanese, Jour. Geol.

             Geo.rrr. vol, l9, p. I43, pl, XII, figs. 1-9.

      I947. S2eg'iya77zeZta ca'rbo?z(u'?1?t,xz, Mir,r,wio (pars) New loeality of S･u･gizla7ize-

             Uce cao'bona,rize7n, Jour. Geol. Soe. Japan, vol. IJIII, p. 2･nt',

      1951. Stegiya･mella c(z7ibon(wi?1･iw?v, MfNA'ro : On the Iuower Carbonifevous

             fossils o/ff £he KltakamS Massi/f, Northeast Honsyii, Japan, Jour.
             Fac. Sei. ilokkaido Univ. Ser. IV, vol. VII, p. 381, I}i. 1, fi.cr. I.3,

             pl. III, fig. 4･

    New topotypes of this speeies "rere £ounCl newiy in a state of
iRould at Kozubo. The 'figuved speeiinen is iiot well presewed, but
l5 D. HMI: opi' Eit. ' 5I 'i 'l 6. '



shows the ail characteyisif{cs of the peeuliar eoyai, Sztg･iyamaella.

     Norizon: Kozubo Stage.
     Loeality: Kozubo, ¥okota-mura, Kesen-gan, Iwate I]refecture, Stored at the [Vokyo

            Scienee Museum.
     Col}.: M'. MtN.xxio.

                     Ordey Aseptata G.i{ttBAv

            Yiainily SyriRgoporidae Ei)wAiLDs and l}IAitsfic

                 Genus Syri7?gopora Goi,DF{Jss 1826

                          Sy7'imgopora sp,

                          Pl. 2･, figs. 3, 6, l2

    The speeimens oi" 'thls genus were obtained together with A7nplexus

vath)ponensi･s fyom the same bioek an iinpure li}nestone of the Ohdaira

Fomnation. Corallum are mostly embeded in a hard n}atrix and in
only a smaU part of them corallites are weathei'ed out on the surfaee
of the vock. , Corallites are variable in size, and are irregularly arranged.

    Transveyse seetion: Corallum compound, corallites 1-3 mm in dia-

meter, aryanged rather loosely, spaeed variably from less thai} lmm
to more than 2 inm. Walls of the eoral}ites alsQ variable in thiekness,

oecasionaliy mueh thickend. Septai ridges observable in some coral}ites,

the number being l8,

    Longitudinal seetion : Ail the eorailites are filled wi£h ealcite ery-
stalls so that the strue'ture is entirely obseured.

    Remarl<s: These speeimens are charaeterized by the lrregglar
arrangement of the eorallites, thicl<end wall and rather numerous septal

ridges. But the eharaeters in longitudina} seetion are unl<nown, and

aeeordingly comparison with the lu}own species is almost impossibie.

     Horizon : Maide S'tage.
     LoearSty : Kozubo, Yokota-muva, Keseii-gun, I"Tate Prefeeture.

     Re.cr.No.: ]i]496.

     Coll,: M. MINATo.

                Class Braehiopoda Cvvii?.R

                    Order Protremata BEii]ciiER
           Famlly Sehizophorlidae ScJHucrHmvr and Lin. VF,Nit

                   Genus Sch?:zoph.or?la KiNc} 1850

                  Sch7;gophoria Tes?eptveata (MAR'viN)

                        Pl, 5, fig, 3; Pl. 6, fig. 4.

      ]S?,6. Spi?'ijle7'a, ?`es?epinat･a, Piimn)s Geol, Yorl<shire, vol. II, p. 22･O, pl. II,
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             flg.. I.
      IS53, Orthis ･resze?)i7tata, D,svmsox : Brit, Foss, Bvachiopoda, I'1. VII, fig. 135.

      IS6]. OrLh,is 7'esLt･1)inata, P.wmsox: British Carb. Byaehiopoda p. I30, pl.

             XXIX, fig. 1-4, et pl. XXX, figs. 1--5.
      'i892. 0rthi,g (Sehizo?)horia) resuf)inata., Ci,A]{Ki･: and Hisi.T., Paleontology, vol.

             VII, part p. 2tl.
      I906. Sbhizophorict 7'es2opinata, V.sucsii.･NN: Carb. Roeks at IloBgshinny,

             Q.J･ G.S. voL 64, p. 470, pl. L, fig. 7.
      19Q9. 0rthis 7'esiep'inata So}r}t}･;J{, IF'auna Culms Giessen, j. jb, XXVII, Beil.

             Bd., p. 625, pl. XXVII, fig. S; p3. XXIX, fig. I3.

      i914. Sbhizophoria sp., Wi･:r.f.ER : The Mississippian Braehiopoda, Monogr. I,

             Illinois State Geol. Surv., pl. XIXI, figs. 33, 34.

      1930. 0'rthis (Sbhizo?)/boi'ia> resz-?)inata, I'A]:.cKi･]L}f,NNN: Die Braehiopoden

             der deut･seh, Unterkarb. Abhand, Pveuss, Geol. Land. A･NF. EE[eft
                            ,
             l22, p. I5S, pl, IX, fig. 7 et S; pL XIII, fig. 3-g.

      ]932. Sbh･i:zo?.)h･oria resz(2)inata, CAmwitrx, Orthiden ･-･ ete. Abhand, Preuss.

             Geol., Lands. A,N.F. He£t 141, p, 92, pl. VI, fig, ll-14.
      I934. Sbhdeophoria reszrpinata, D;･;)itm,stT: Les Braehiopodes du Dinantien

             de Ia Belgique. Mem. muse, Royal d' bist. nat. Belgique, Mem. no.

             61, p, 45, pl, III, figs. 1-5, test-fig, 9.

    Remari<s: Although the specimens as a whole aye iiot in a perfect

state of preservation, it is easy to identify them vsiith Sehizophoria

reseLpi72ata, one of the rr}ost eommon speeies of the Lower Carboni£erous,
as the mere important speeific features aye recognized in them,

    Horizon : Jumonji St･age.
    Loeavity : Kozubo, Yokota-mura, Kesen-gun, Iwate Pyefeeture.

    Reg. No.: l6039.
    Coll.: M. MIN."To.

Family

Genus

Strophomenidae KiN(r.

Orthotetes Fisi{Eit 1850

                     Orthotetes keokzLk (HArJiJ)

                         PL ll, fig. !, 2', 4.

      'l89X'. Derbya iceo]bz{k, HAi.i, and Ci,ARKE;. Pal, M. Y. vol. S, pt. I, pl, 2, figs.

             1--3.
      I9K. Orthotetes iceokzeic, Wj;En;g= The Mississippian Brachiopoda. p. 75. pl.

             S, figs. I-4.

    Shell large, strongly de£ormed and eompressed, transversely sub-
elliptieal or sab-eircular in outline, broader than long, the greatest width

neay the middle o.£ the shell length; the hlnge line styaight, shorter
than the greatest width, The eardinal extremities younded or obtusely

angu}ar. The dimensions of a neayly eomplete but somewhat defoxtmed
and eompressed speelmen aye : len,osth of veneral valve 44 mm, of doysal



valve 36mm, greatest width 65mm, height of eardinal area 8mm.,
ehickness of shell 13mm,
    Ventral valve almost fiat, only slightly eonvex in the umbonal region

and coiicave elsewhere, median sinus obsolte, cardinal extremity obtusely

allgtilar, eardinal area fiat, delthyrium not quke twice the length wide,

deltidium not observed, ' ' '
    Inteyna}iy a strong median sep"u'um is indicatecl as a slit which

stretches out from the beak anterioriy foy about olle-'thii'd the length

o£ the valve; shore dental plates joiii vLrith the median septum near
the beal< to torm a small spondilium.

    Dorsal valve is markectly eonvex in contradistinetion .from the
ventral valve: although much eompressed, its greatest eonvexity is

eiea}'Iy reeognized to be near the middle.
    Surfaee o/f both valves eovered by fuie, sub-angular, radiating costae

of irregular size, usttaliy 12 occupying the spaee of 5 milimeter. There

are aiso irregulariy developed coneentric wrinkle-iike lines o£ growth,
eyossing the yadiating eostae.

    Remarl<s : The present form is almost iiidistinguishable from speei-

mens described and figured by WEr,Lirm v;nder the name of Or. k;eokz{k;

(HAi,i,), exeept foy relatively sma]ler size of the Japanese material.

The AC[ississippiait repre$entative eomes from Keokuk !imestone, whiie

the Japai}ese foym is obtalned .from Jumonji-stage: both of t･hem come

£rom the hoyizons stratigraphical far lower than the Upper Vis6an,
     Horizon: Jumonji Stage.
    Locarity: Miyojin-sa･wa, Yokota-mura, Kesen-gun, Iwate Pyefeeture.

     Reg.No.: l7L'7S, 17fu'79, 17k'80, X72S3'

     Coll.: S. KufuR,x.

    Lo:arity: North of Kasiwari, Setamai-mura Kesen-gtm, Iwate ?refeeture.

    Reg.No.: 172S?,.
     Coll.: M. MiNjsu'o.

    Loearity: I<ozubo, Yol<ota-mura, Kesen-gun, Iwate I?refeeture.

     Reg.No.: 15970. '
     Coll.: M. MiNA'ro.

                           Orthotetes sp.

                      P}. 5, figs. 4a-c; Pl. 6, fig･ 7.

    Remarks: Seveyal speeimens of ventral vaives obtained togethey
with the preeeclii}g speeies atie smaller in size, aRcl wider than the

p}'eeeding speeies,

   The apieal apparatus of these speeimens aye not obse}'ved exeept
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for a short media･n septum, Area is low. and del'thyrium may be wider
than in the p. meeeeding species. Hiiige"i'ne is straig. ht and slightly less

}onger than the greatest width o£ the shell. Cardinal extremi£y is
obtuse!y angu!ar. The valve is a }ittle elevated in the umbonai regiok

eowayds the beal<, and almost fiat arouikd. Suy£aee seulpture is almost
}ike that ehe preeeding speeSes.

    Sueh being the case these speeimeits may have to be considered
different froiin the preeeding speeies in the form and size, but it may

be not guaranteed that these speeimens do not show the young stage

of the preceding speeies, The wi'iter, there£ore, mentions it as ait
unnamed species of C7'thotetes. ･
     Iffoyizon: Jumonji Stage, ' '
     Loeavity: I<ozubo, Yokota-mura, Kesen-gun, Iwate Prefeeture. '

     Reg･No.: 16036.
     Coll.: M. MiN.s'ro.

                   Genus Derby'ia Wtyttcll?.N 1884 .

       Perbyi;ce diepressa Did)]tANErv var, transve7'sa IVEiNA'vo var. iiov.

                            Pl. S, fig. 1

    She]l of large size, transversely seini-e!liptical in £erm, the umbonal
yegion of the ventral valve part}y broken ofY, but it may be originally

smaii, where the convexity of the shell attains maximum. Most payt of
the ventral valve flat, Hinge line qutte }ong, a llttle s'horter than the

greatest width of the shell. Cardinal ext'remities obtuseiy angular.

Median sinus obsolete. Carclinal ayea very narrow and moderately high,

wher.' ,v,e,gy,g,ns.g.trig,e..a,rs,OZS,ei'J,it?S2{,,.",eiRh.gi'ig:ms9,t,S.b,S,ell.e,1･h,i.,

costae, fine eoneent･ric growth Iines and deeply impressed, oecasionally

interrupted eoryugations. The first o£ them increase theiy iiumber
anterioriy by forl<ing and interea}atioRs.

    Internaliy distinet median septum reeogneizable, being about one

fouyth the length of the shell.

           Width : 6e mm
           Length : 32 mm
           'LeRgth o/ff the mediaii septum: 8mm

    Reiinaxsks: rl]he present ±'orm represen't a type being qziite ally to
a spGeies cleseribed and figi.-'ed by Dj･:MtxNi･rr as D. cle2)ressa from the



Visean of Belg. ium,i' In these two foyms, e}mraeteristic conenetric

eo!'rugations are well observable and the mediaft septum is eommonly

short. But the Japanese form is s}ightly iinore transversely e!o;>gate

than in Belgium speeies,
    Speeiemens deseribed alt({ figured by WEr,i,itiR as 07"thotetes keokzLleL')

resemb}es the present foym, now in disposal £rom shell form, but the
inteynal strucutre of botlx shells are never eongenerie with eaeh other.

Moreover the Japanese form have costae being regular in size, against

the irregular sized eostae e£ the foymev.

     Hovizon: Jumonji stage.
     Locarlty: Kozubo, Yol{ota-muva, Kesen-gun, Iwate Prefectuye.

     Reg.No,: l6ta'71.

     Coll.: M. MrNAr:o,

                    FamHy Produetidae GJiAy

                    Genus Pztsutula [E]i{o)fAs X9Z4

                 Ii'uszetula ef. te7?uipecstzelata Tiio]ttxs

                   ' Pl. 'll, fig.7
      Compare with
      l931. Pro{tiectus (PzLstuga) ? tenzt,ip?tstulat, Il'.ut,{ria",}f,sN, Die Produetinae

             und Productus Rhnliehen Chonetinae, Abhand. Preuss, Geol, L.-
             A.N.F. Heft 136, p. Id6, pl. I5, figs. 2 and 3.

    Only a single ventral valve was obtaihed, Shell is rather Iarge,

and strongly deformed, but the original £orm is eonjeetured to be
very eoRvex, as wide as, or slightly shorter than long, tlte hinge ]ine
straight, a }ittle sho]rter than the greatest width, whieh is posterior te the

middle, the cardinal extremity obtuse!y angu!ar, and slightly auricuiate.

IIrmboRal region is eompressed, but beak is not preserved ; median sinus

is very narrow and shailow near the beal<, becoming deep.er and a

li£tle widey anterioyly. Suy£ace eovered by lndefinite eoncentvie bands
and numeyous fine spines, whieh are veyy elosely set with eaeh othey.

Dimensions o£ this shell are: length 40mm afid width 39mm.
    Remarks: Pustula tenzeipustzela Tiio)[As is chayaeteyized by ait
elongate shell form, strong eonvexity of the vent･ral vaive, indefinite

eoncentric baiids and irregulay numerousspines, AII sueh eharacteristics

1) F. DJ･;MisN'r: Br' achiopodes' du Dinantien de la Belgique. M6m, Muse Royal d'Histo"ie

        Natuyalle de Belgique. Mem. 6j, p. S9, pl, VIII, figs. 1-4, l933.

2) S. W]･;m.}:.R: The Mississippian BrachiopoPa of theMississipi valley Basin, p. 75, p}. VII,

        figs. I-4. 1914.
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                         '
are well reeognized in the Japanese speeimen now at disposal, that 'e･he

identification is held baek for the 'time being.

     Hoyizon: Jumonji Stage.

    Loearity : Miyejin-sawa, Yokota-muva, Kesen-g'un, Iwate ?ve£eeture.
     Reg.No,: 17L'8g.
     Coll.: S, KIstuR,x

                            P?istula sp.

    Shell large, as wide as long, or slightly narrower than long ; width

60mm, }ength ea. 62mm. Ventral valve moderately eoltvex, with the
point of the greatest eonvexity lying posterior to the middle ; mes!a}

sinus shailow "v'-ut wide, originating at the umbonal region; beak slightiy

ineuyved. Shell surface sealed off in most speeimens, existing of one

row o£ puseles and eoneen'tric lamellose styiae being suggested only oii
a small area of surfaee of a sheli, pustles very fine, }ongitudina}ly
eliongate ; the dersal va}ve slightly eoneave but detaiis are not aeeess-

ible beeause lt 'is embeded in the matrix.

    Remarl<s: A speeifie determiiiation is no# possible beeause of the

imperfeetion of the material. But it seems to be worth-while to reeord

here its oeeurrenee in assoeiation with the aberant eoral Sugi2ya7?zella

ca7bonar･izL7n YAmil et MiNtxr:o in one and the same bloek o£ sehalstein ;

the horizon o£ Sieg2:･ycw7teZla is quite destitute of othev fossils.
    The present speeimen yesembles .Pztstula p?tstulos.us (Piiu.i,ii}s)`) ln ehe

shell form, whieh has wide and .sha}low median sinus,

     Horizon: Maide Stagrle, .
     Loeavity : Kozubo, Yokota-niura, KeseR-gun, Iwate Pyefeet/ur.

     Reg,No,: 15994. '
     Coll.: M. MINAlfN}.

                       Siamily Spiriferidae
                   Gen'us S7)itr7ifer Soxvpn{B}" 1.8i8

                                              '
                Spi,r7fe7" l-v"ozzebo.eTisi,s MiNAr;o, sp. nov,

                          PI, 5, figs. 7a, 7b

    Shell rather Iarge in size, wi'der ehaR long, the greatest width

along' the hinge-iine, nearly equally bieonvex, eardinal extz'emities

l) iii'Ee writer, on eompaving the speeeimeii with the figures of Pim.}.iiis, BRowN, I)txvu)soN

   ete., is strongly inelined to re..crard the speeimeR illush'ated in A, H. SiJTrivN's work

   (Taxonomy of Mississipl)ian Productidae, pl. 66, figs. S, 9) mosi; elosely velated to the

   former, al'though the sinal dep}'ession is quite irvegulay i/n t;he ]a{;ter.

                                                                i
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aeutely angular in matz'tre stage, beeoming moye obtuse wi'th age.
Dimemsions of shell, thottgh they are slightly redueed by eompressloii,

are: length 28mm, width 40mm, a!id thiel<ness 11mm.
    Ventral valve slightly eonvex, beeoming eompressed anteriorly aikcl

toward the eardinal ex£remities, beal< small, pointed aRd ineurved;
eardinal area oE moderate keight, sloping gently t'rom beak to eardinal

extremities, bearing on eaeh laeei'al slope about twenty, narrow, rounded,

plications, vgrhieh beeome progressively ebseure towards ehe eardinal

extremities, the first t"ro or three immediately adjaeent to the sinus

bifureatect ; mesial sinus sirarply' defined at the beak altd beeome in-

distinet andi shallewey anterior!y. In'sinus there is a median plieation

which originates near the beal< and eontinues without division to an-
terlor eommissure; on eaeh side of whieh 'there are two strong lateral

plieae of equal Iength as the median plieation, and fay skorter than

other iate}'ai plieations: thus the sinal i"ormula is: l-eI--1+IX -l- l.

    Doysal valve nearly as eonvex as 'the ventral, moye eonvex iaear
beak, witk a nayrow, linear eardinal area; mesial fold narrow at beak,

bomided by tvLro definite furrows, beeoming byoader and illdetened from

latez'als at anterior niargin, latei'al slopes convex towards eentey of
         'shel}, somewhat eompressed towards eardinal exeremities. .
 '' Surfaee of both valves mox'eovev scuiptuyed by regulay, somewhat,
erowcled, sub-imbyleated eoiieentric inaykings and by oeeasioiial stz"ongei'

growth llnes,

    Remarks: Though the internal strueture of this speeimen is un-
}<nown, it is well charaetei'ized by its sheli forin and plicat･ions, Com-

pa}'able speeies may be S7)?:Tife･r cZathTatzts IV[' Coy, first of all, especially

as is f}gured by DouGimits"' and VAuG!iAN.L'> ffovLTever, ST]?Jr?V'eT clathrqtits

may be not eonspecific with the specimen now in eoneern beeause of
the size of the shell, and t'n'e number of plieae.

    Speeimens descyibed by Scui,]Nt') under the name oi£' S2)?lrifer to7'-
77ace/7?sis bis KoN, may be synonymous with the speeimen deseribed by
I).Lvii)soN") under the Rame of Spi't"･i,fer st7'2:ata in pl, III, figt 6 and pl.

IV,.fig, 4 in his monograph (not fig, 2 aiicl 5 on pl. Iil); bo'th ot' them

l) J. A. Dev(nif.As: The Carboniferous limestone of County Clave. Q.J.G.S, vol. 65, p. 574,

       pl. 26. fig. 6, l909.

2) A. V."'{.m.sN : [I]he Palaeontologieal sequenee in the Cayboniferous limestonof the Bristole

       area, QJG.S. vol. 6], p, 3eO, pl. XXVI, fig,, 5, 19e,"-).

3) ff. S{'vi,iN: Il)ie Spirifeven ii)eRtsehlands, ?alacw,ontolo,[.risnuhe Abahandlumgen N.F. Bd, IV,

       Ht. 3, pl, X, figs,･Sa-e, e}a e, l90e.

4) [l]･ ll}r"',tix,;oN : Byitish Carbo'niferous 'Braehiopoda, I?alaeon.t/olographiea Soe. 1856.
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may be perhaps Ident･ieal with t}}e one eaiied Spui,7'ij'e･r clath･ratus by both

VAvcmAN and Deu(mr,As and they are also neariy yela'teCl to tlte Japanese

speeimen now under eonsideyation, howevev, they may also be dis-
tinguishable from the Japanese form by the same reasoii,
    Of the Amerleait S7n;rifer, Spi,Tifer 77ia･rionensis SmrsfAm'> of the lowest

Mississippian, deseribed and figured by WET,r,Eit') belongs to the same

category with Sc{JL,iN's so-eailed Sptofer to7-7?acef2sis DE KoN., both pos-

sessiitg same shell form, simiiar plleatiofts aBd eardiRal area of a similar

type. Sevpm's Spttr?feT to7v?aee7?sis ahCl WIcl,T,En's S7)iT?VeT 7na7'ione7?siS

have slmilar cardinal area, whieh are essent･ially parailel almost to their

very extremities, giviRg the appearance of very naitrow parallelogram,
    SpiTifer semicircztZaris figured by Pmr,mi}sL" ai}d DAvmsoN:') resembles

Japanese speeies also but the Jfoymer lias less numerous plieae, and 2ft

addition has a fay highek' eaydinal area,
   Ei;p7:T?lf'eT atte･nzeata SoxvERBy"' figureCl by DAviDsoN, and Soo?:ri･.fer eoptozv--

eNs?:s Ptv{mNsc)N', deseribed by PAm<iNsoNE") are somewhat siinilar 'to the

Japanese speeies in shell form, bue the plieae of the lateral slopes o£
both European Sp.eeies aye quite different.

    Horizon: Jumonji Stage. , .
    Loearity : Kozubo, Yokota-muva, Kesen-gun, Iwate Prefeeture.

    Reg.No.: l5991, Holotype.
    Coll,: M. MiNix'iy}.

              Sl)2:･rifer 2tltTatransveTsa ]Y[INA{vo, sp. nov.

                    Pl. 6, figs. 1, l'･a--e; Pl. 9, fig. 3

    She}} moderate in size, strongly 'transverse, very mueh widei' than

Iong, hinge liiie straight, representin.cr the gyeatest wldth. Dimensions

o£ 'the laygest speelmen are: width 75mm, Iength 13mm. No Clorsal
valve obtained.

    Shell moderate}y eonvex, abrviptly lncliRecl towards the aiit･ero-
lateral and anteyior niargins. Beal< pointed, slight･ly k}eu}'ved. Caydinal

extremities aeutely angulapt eardinal area lowT and narrow, deleliyrlum

twice as wide as Iong. Ma:ior part of shell weathered away, bu't
plieation on yemalning pax't siniple, eovering also the meslal sin'tts, whieh

.1) S. VLrjcr,i.ir,R : Mississippiaiii}Lraehiopoda of the Mississippi valley basin. p. 30b', pl. XX><VII,

       figs. I-7, 1914.
2) J. Pim.r,ii,s: Geology of Yorl<shire, Pt, II, p. 2'17, pl. IX, figs. i5, l6, 1836.

3) [['. D.Nvms.oN: British Carboiiiferous Braehiopodti, pl, VI, fi.ogs, ], 2, tl, 4, ,i], 1856.

4) [l], I]).,wip...())": British Carb. Brach, pl. III, figs. 2 an(l 4, 1856,

5) I]>. PfviK[NsoN: The faunal suecession in the Cavboniferous limestone and eie., Q.,i G.S.
       vol. Stt, p, :･'3:l, pl. XV, f'i.'.rs. Ia-.Ie, l9L}6.
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is very shallow and ill-defined £rom iateyai slopes of shell. Inteynally
musc'ulay sears subquardx'ate iii outline, sharply defizied frem the other

parts of sheli, rather large, protruded.

   Remayl<s: The preseRt :fo}'m may be yeferred to some speeies o£
ffzt,sella, espeeia}ly Sp?ITifer co???ioluta, deseyibed and figure{il by P}mmn)s,i)

and DAviDsoN,e) but the plieations of the latter is stronger than iR the

eommon speei' es .of I}Tusella.

   In the transverse}y elongate £orm, the aeute cardinal extremities,
the high and strong museu}ar sears of the ventral valve, this form may

be also eomparable with some speeies of Z!]orrysptrifer, Howevey, Eu-
ryspt,rifer has usutaily non-plicate sinus and fold. Therefore, this form

should not be yegarded eonspeeifie nor eongeneric with any speeies of
Ezwysptrifer. In the first appeayanee, however, sueh Ezt･7'yspui･r71fers as

Spi7sij'e･r pa?'aclocvus (ScHr,oreHmi[)ii:' and Sl)?:rife･r ar(l?tei?sne･)?si,s SeHNuiYb seem

to resemble, the t"ormer two have less 'transversely elong'ate shel} and

far st-ronger plieae. Spirife?' latu$5' may also be eomparable with the

pyesent form, bii't the fovmer possess a wlder sinus, whieh, in aditi'ok

'is non-plieat･e,

    Sueh being tke ease, the species, now at disposal is quite unique.

So fay the writer is coneernd, it is qui'te safe t･o separable as distinct

from ali 'the 1<novgrn speeies, in haviitg quite and extraordinary width

o£ the shell.

     Horizon : Hikoroit,i Series.
    I'.oeayi'ty : Tyoanji, }I{ilcoroiti-muva, K'esen-gun, Iwate Prefeeture.

     Reg.No.: l60'2'7, ]602ST
    'Coll,: M. !Y[[N.N[IK).

               Spt,rife･r oh7?2oriescsis MiNAtre, sp, nov.

                      Pl. S, fig. 3; PL '10, fig. 'l

   Sheli rather large in size, much broader thaii lon,g, the greatest

'J) J. Pini.mi's: Geol. Yovk. p. 217, pl. IX, fincr. 7, 1836. '

2) [l]. I)Avmsox: Brlt. Carb. Braeh. pl. IV, fl.cr.'s, 9-'ll, figs. 12--]3, pl. L,figs, 1--2, X856.

3) Bp;eE.,vtD : Spitsifeys du CobleRzien Belge, Bull, Soe. Belge de Geol. de I'aleont, et d'Hydrol.

       vol･ IX, p. 1199, pl. XIV, 1895.
  I.tAvEjv)",iiit,;: Contr. a l'e'tude des 'terrains paleozoi. dans ies Pyrenes. S!Iem. Soe. Geol.

       du Nord, vol. X, Mern. 2, p. 99, pl. V, fi:.rs. I, ?),6, le, l93g,

4) J. Seilisu.'n: Zusamrne:nstellun.cr und Besehreibzm.cr samtlieher im Ueberg'a'ngsgebirge der

       Eife}. etc. Paleonto.ffraphica, vol. III, p. 1199, p}. XXXII, figs. 3a-e, pl, XXXII b,

       figs. ?a-d, 1853.
5) Foom}: Not',e on the Paleont,ology of Western Austvalia. Ge.ol. Mag. vol, VII, pl. Vr,

       p. 14[tr,, 'igt)o,
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width along the hinge }ine, eardip.ai extremities acutely angular. Di-

mensions e£ a nearly perEeet speeimen, the holetype, a･re : leng'th 21 mm,
width77mm,, the thielmess 12mm,
   Ventral valve modei'ately eonvex, the greatest eonvexity near the

smaH pointed and slightiy incurved beak; eardinal area low. Mesial
sinus narrow, with four or five very fine pliea.e. Eaeh iat･eral slope

with mox'e than fifteen simple plieae. Internal!y, museulay sears often

large, subcireular oi' eliiptieal in outline, shaxply defined fyom the sur-

reunding parts of the shel}, alld slightly proti'uded, with ill-de'fined

median groove in iche iniddle, omamented by nu.merous longitudinal
Iines.

    Do}'sal valve much less convex thaR ehe ventral, sur£ace sloping
gently f!'om the umbonal region te ix}aygins in all direetions, slightly

resupina,te near eai'dinal extremities, Mesial fold weil defined, gyactually

byoader towards anterioy margin,
   Remarks: The present form seem to be in the inti.mate yelatlon

with some SpirifeTs o.f the Hysterolites group o£ the Devonian age, es-
peeially it may be eomparable with E7zcryspirifer.

   In the Hysterolites group, the writer wishes to inelude such geiaus
as Elysterobites Sctmotvni{iif, em. DAi,T, <Spi7"ij=er hyster･ieus grovilp), sub-ny

genera as Aerosptrifer Wigi)k'juNi) (Sptrifer pri72?aevacs group), Brach･yspt･r/･,fer

WEI)ies<INI) (Spirife7t ostiolcetets-cari72atlLs group), Pa:}"ctsp2:rifer Wles)E}<IN"

(Sl)irifer czeltrio'ztgatus group), and ilzeryspiTilf'e7n W"]DkiKiNp (Spi･rifer lpara-

doxus-spec'ioszLs gyoup).

    The subgenus Ezeryspir'ifer includes the Sptrije?"s of Scvi}iN's "Gruppe

des Spir7;]eer here･yniae GiE}s." Scupm") defined this group as follows:

    Die gruppe enthalt eine Reihe unter-und mit･teldevoniseher, meist
fiugelf6rmig verbreiterter Formen mit starl<er, zur Sttitze der Schloss-

zalme dienender Verdickung der Seha}e, mehr oder weni,ger zahireiehen

Rippen auf den Seitentheilen und velativ bz'eitem Sinus und Sattel,
von denen nur der ersiceye gelegentlich eine Falte aufwreist, neben der

nur im Ausnahmefalle zwei weitere ausserst schwaehe Faiten beobachtet

werdenk6nnen. Areasteesniedyig, Schnabelgel{yUmme. I]ieSeulptur
besteht durehweg aus gleichmljssigen Aziwachsstreifen.
    In the writer's opinion, this subgenus is charaeterized by its greater

wi(Ith, aeute cardinal extremities, non-piieate mesial sinus and £o]d, and
high protruded museular scak`s of the ventral valve.

 1) U. Sct;･])iN : Die Spiriferen Deut,schlands, Paleont]olog. Abhand. N. E Bb, IV, Heft 3, p.

       86, 190e.



･ In the mea,nttme, ehe pi'esent form has plieated fold and sinus,

and thus Euryspi:rij'er and the present £orm, tkough a.p.parent}y very
elose must be only superficial. Apieal strueture of the present form
is of differenS kinds from that of Cyrtos7)o;rij'eT "ver?zeuili" but it shows

some yesemblaee to the latter in the exteynal feature except nayrower

meslal sinus as we!} as fold ef the £oymex'. i
  ･ Hoyizoxx : Hikoroiti Seyies.

     Loearity : Obmori, Hikoroiti-muya, Kesen-gun, Iwate Pyefecture.

     Reg.No.: 599S, l5999, 15940.

     Coll.: M. MiNAuv.
                          /

                    Genus rv"ttsella M'Coy, 1844

                   Li7'z{sella ?zippoftotriyo･nalis i)U[iNArvo

                    Pl. 5, fig.1; Pl. 6, fig,6; Pl, IJ, f}g. b'

      1951.. If'"u,sella n?lpponot?'?lgow.alis., MiNA,re : On the LovLTer Carboniferous

              Sossils of the Kitakami Massif, Nortbeast fionsyu, Japan. Jour.
              Fae. Seienee, Hol{kaido Univ, Ser. IV, vol. VII, no. 4, p. 372', pl.

             II, fig. 5. ･
                                        '
    Speeimens yeferable eo this speeies were eolleeted from ehe same
loealities forinek'ly ]rr}entioneel, anii fyom another ]ocality, with eTthotetes

heotserk (.HAi,T,), Kitakamith･yr'is se7n'iciTculaT･is MiNArvo and Syri･ngoth'u･ris

t･ratnsversa MiNAT(x･' ' ･･ '
  ･ Herizon: Jumonji Stage, '' ' '
     Loeax'ity : New Loc, Miyojin-sawa, Yol{ota-mura, Kesen-gun, Iwate Pve£eetuye.
     R･eg: No.: S72Sl, '1'i:7S2. .
     Coll,: . S. KI}f'tJII.･N. . '

     kSengO.WNnol9.Caii8Yoi:6, if.(O.,oZli7b,Ofj.6Yogigg.ota-muxa, Kesen-gtin, iwate pre£eeture.

     Nasirosawa Jumonji, Simoariski-mura, Kesen-gun, Iwate Pyefeetuye.

     Reg. No.: l6054. , ･ ･
     ColL: M. MINATo.
          1

          .F'zLsella 7?ipupo7･zotrigonalis var. 'mi7'?or MiNA'ro var. nov.

          . Pl. 6, fig.3 .                   tt
    The speeimeii shown on p!, 6 fig, 3 may be almost identieal wieh
the preeeding speeies in all vespeets bu't for the smal!er size of the

shell. The eoiiceR't]rie sti=iae eovei'iitg the whole surface of the shell in

the ease oli th.e preeeding' speeies are not obseveC{ in this £orm; how-

ever, it may peyhaps be due to £he illlpr'ese]fvatioik but not mean the
abseRee.
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   Although it is noe fumly estab}ished what has beeR regarded in
vespect to the variation of size of shell in this group of braehiopocta,

the writer who eolleeted numerous speeimens of this grroup iR a few
iocalities, hact noe yet find any intermediate type eoncerning the size

betweeii the speeimens now in hand and ehe preceding species.

    Horizon: jumonji Stage to Maide Stage?
    Locality : Kozubo, Y6kota-mura, Kesen-gun, Iwate Prefecture.

    Reg.No.: l6227.
    Coll.: M. MiNAyro.
          :. Maide, Setamai-rnura, Kesen-gun, iwate Prefeeture.

    Reg.No.: l6254.
    Coll.: M. MiNATo.

               '               Genus Sptrifer･io2a D' ORBiGNy 1847

             Spirifer?:ne paratra･nsversa MmATo, sp, nov.

                       Pl. 7, fig. 4; Pl. g, fig. 2

   Sheli spiri£eroid, tvansvei'seiy elongate, far wider than long, moder-
ately eonvex: cardinal extremities aeutely angular. Hinge-line straighe,

representing the greatese width. Beal< of the ventral valve small,

pointed, and slightly i-ncurved: area yather low, -
   Laterai plicae more tkaR 13 in Rumber, someeimes but more nuxnez'-

ous in each laterals, Sinus and £old quite naryow, without indieation
either suleies or ribs on them.

   She}l structure punetate. Lamellose }ines cevering whole surface,

which are espeeially well preserved near anterioy margin. Interna}

£eatures unknown.

   Dimensions: Width Length
                  34.5 mm, 13.e mm, Ventral valve
                  30.0 mm, 9,5 mm, Dorsrl valve
                  46.0mm, Z4,O?mm, Ventral valve
                  42.7 mm, k4.5 mm, Ventral valve
   Remarks: The present form represents a type allied to Spiriferieea')

transveTsa described and figured by WEi,i.Ex from the Chester group,

but the £ormer is fay Iarger in size, and wholly lacks median eomplex
composed of ribs and sulcies on sinires and fold, Therefore these tvLro

£orms have to be regaxded as two distinet species. '   [l]lxe so-ealled Spiri,fer･i,7?a cT?:stata var, ectopli-cata, deseribed and figuved

.l) S, Wi･in.it]= ril'l)e Mississippian I?,yachiol/}oda of the Mississip}/ i vailey basin, p. 297, p}.

       XXXV, figs, 41'ma49, l914.



by G. F, WismBoRNiili' fyom the bevoniaii o£ Eftg}and may perhaps be
syncftymeus with the Ameyicaii speeies, transve･rsa, frem whieh the

present £orm is easily distinguished exx thvke same reasoR, ･ ,
    It mu$t also be Retect that the Japanese foym Iias ehayacteris'tiecal}y

nan'ow sinus aftd folct.

     Hoyizon : ffikoroiti Sevies.

     bocaiity : Wyoanjis ffikoroiti-rnuyas Kesen-g{in) Iwate ?refeetuwe.

     Reg. No.: i.6013, l6M'73, 16275, 16L'67, '1627S.

    Coll.: M. MiNiyro.

                  Genus Delth･yTis DAT,)ftx'N 1828

               Degthyris, aif. clarksvile7isis (WiNuimij)

                          Pl, 7, figg. 2', 5

      Compare: . , .
      191.ii. Detthyr'is 7nissotLrie･nsis, W]s'Ln･;f" IIIinois Geol. Surv. Mollogr. ],

             p. 301, pl. 36, figs. 9-l4.

      I938. Detthyris elarksvedenszs, Bn･sNsc)N, Universlty o£ Missou:i, Studies,
          .. vol. 13, no. 3, p. 13'7, pl. 16, fig. 9-10. .

    Incompiete, defoymed dorsal valves were obtained as cast and
mould: vent･ral valve }aeking. Hinge-line straight, aboue 27.6mm iR
lengt･h which may be the greatest width of shell. Shell spiriferoid'  in

exteynal form, slightly eonvex, with blunt and aeute eardinal angles.

Median fold clearly distinguished from ether plieae, eaelx ornamented

with 6 plicae ehat become gradually obsolete eoward caydinal angles.

Whoie surface eQvered by concentvie lamellose lines: no putnetaicien on

                                                        '                                              ttt                                                    '    Remarks : Birom the outer configuration of the shell, nvtmber and

size of ribs, the present form is j'udged to most closely xesemb}e
WEr)r,isR's Delth'yri･s claTksvilensis, aitd may probably be conspeeiffe ; how-

ever, it･ seems to ehe wrier the Japanese form is more transversely

elongate than the Qther.

    As BRANsoN mentioned, WET.T,ER's se-ea!led P. missouriensis may be

synonymous with clarksvilens･is; the figured specimens of WEm,ER also

are quite indistinguishable £rom the Japanese form, as is represented
especially by the speeimen, fig. 14 on pl. 36 which is almost ldentieal.

   The speeiinen figured by BRANsoN, fig, le, pl, 16, is also quite

analogous with the preseirk £orm, ex,cept for the existence of sulcation
at the top of the mediaii foid,

I) G. F. W'HmBoRx: Devonia- fauna, Pal, Seo, vel. il, p. 'l59, pl, XIX, figs. 'IO--1l, k897.
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    Sometime ago }'Ai-]cimsf,siAN`' pointed-out that XVigi.i,jutt's Mississippian

Pelthy･ris may be Qecaarofar･ius but not k'ue Delthurig: howevey, the

internal strueture Qf hls speeies is utli}mown, a}i(l the valiClity of the

genus Quaar2tfariees may can not be beyofid the que$tion. ･ .

                                                   '     Hovizolt :. Hikoreiti Sevies. '
     Loeality : 8eSm. hill, Okuhinozuti, Simoawisu-mura, Kesen-gun Iwate Prefeeture.

     Reg.No･: 16165.
     Coll.: M. Mts.xg,o.

                          PelthzfTis sp,

    Shell medium in size, splyi£eroid ilt form, wi#h blunt axxd pvotvuded
eardinal extremiLuies. Hinge-line straight and }ong, showing t･he greatest

width of shell, Beak itot pointed. Piieae fiat, eowited as iinalty as 18,

some ' obso}ete near the eardiixal margin, altemiate with very nan'ow

iRterspaees. No bifuvcatioik i}or interealatioit of plieae reeogneized.

Feld almost smooth exeept fov a distinet sulei neaz' the beak, whieh

is about one third the length o'f £old, with two other indefinite suleies

are ree6gnized near anterior comm'isure, ･ ' ･ ''
･ Fine lamellose eoneenerie lines coveving the whole suvface, whiek･
are espeeia}}y well preserved oTnneClian folcl, No puiietaeion upon shell

                                             e    Remarks: This speeies is refeifable to some nieasure to PeZthy･ris

?sp. (Reg. no, 16145) o£ 808m hill, Okuhinozuehi, both o£ whieh az'e
represeitted by imperfeet sheils hardly determinable specifieally, but

showing the eharaeteristic outline of the shell and ehe shell strueture

whieh sltow a close affinity to the genus Degthyr?:s.

    Horizon: Hikoroiti Sevies.
    Loeality : Tyoanji, Hikoroiti-muva, I<esen-gun, Iwatze Prefeeture.

    Reg. No.: l6269, 161'70.

    Coll,: M. MiNtt'po,

    . S2i･ringoth?yr7:s WiNcmEit 1863 .
                                                          '                                               '   This genus is eharacterizeC{ by a high eardinal area, a punetate
shell struceure, the pyesenee o.f a syyinx in the apical aparatus and
the absellee of. plieations oi] tlte fold and the sii}us,

   NoJt'rHi) onee traced the evolutional series of this genus maiixly

l) W. PA}･i<iKp;i.MAN: ' Versuch 6iner zusammenfassenden Systematik dey Spiriferidae Kin.crt

       N. Jb. f. Min, ete. 67, Beil. Bd. Abt. B, p. II, l932.

2) E G. Nownirt On Syrit}gothyris Winchel, ete. Q.J.G.S, vol. 76, p. ]62.
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with Bri£ish speeies. Aecording to him the phylogenetically earliey
fovms of this genus are sma}l in size, and possess an almost fiat eardinal

area, while sueh phylogenetieaily later forms as are representect in
Z and C horizons are larger in size, aRd have a slightly incurved or a

rather yesupiRate area: and the phyiogerontie £oyms as are in D
                                                  evhorizon attains to the greatest shell size.

   AlthQugh the specimens of D horizon rnentioxxed by NoRT}i have fiat

cardinal area, there are also many possessing stron' gly inegrved area
in D horizon in various leealitie$ in the world. Namely, the speeimens

recorded by ]i"REeHi) under the naine of S. eztsl)iclata var. ez{rvata £rom
Asia Minor, and that deseribed by DiENEi-ii'> as S. ctzsptalata from Kashimir

are large in size and have a strongly ineurved a.rea.

   Meaftwhile, the Japanese species described in this paper eome from

the Jumonji stage, the equivalent of the Tournasiaft. Some o£ them
are very large in size as S. ju7nono'7;e"sis but with a fiat cardinal area,

while many other speeies are variable in size, and have a slightly in-

eurved area.

   Therefore Syringothyris might have searted its phylogenetie series

as a small shell with fiat eardinal area, thelt branehiHg abruptly into

forms o£ three direceions as large shells with flat eardinal area, with
s!ightly resupinate area aitd ineurved area.

<?J
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((tii(il>)
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l
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2
)

                            /t s                Xl(-
                     KI,V,

                         Text fig. 1
l. S?Ji'ingoth?I?'is pri'tzcipal?;st ････････L-･･ I< 7. S. e･?.tspidaCamut.c?t,spilda･t.a･-t･･･J･･D

,2, S, ?]la,ncz ･･････-･L･･･-･i･･････ [I]ournasian S. S e?ts2)idat(tmut.eit7'vata, L-+s･････ D
.",. S ezespidata mut. exglata ･-･･-････C 9. S, c?esp'idata,････t･･i･･-･-････-･･･-･･･i;･･･D

4. S. c2espidata mut. exolceta -･L･+････C IO. S. c2espi(tata･････････････････+･-L･･････a･･ l])

5. S. citspidatamut,cyrtorhyncha･-LZ ll･ S. 7'temon7'z-ensis ･････tJurnonjiStage
6･ S. c?es17idatamut.cztspidata･･･t･･･L･D

            l, 3, 4, 5, 6, 7: £rom Nontvii 2, S: from FRp:eii
            'l, 10: Sroil} Due,NER ll: from MiNft,iv

 F. V. Fl'ti"iH : Geo}ogie Kleinaslen in Beyeieh der Bagdadbaha, Zt. d. D.G.G. vol. 6S, p. 1.

 C, Dii･;Ni･i]t : The ARt･hraeolithic faana of Kashmir, Pal. Indiea, N.S. vol. V, no, 2.
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            Syr?172goth'yr?:s kitakce77ziei?s?:s AkNiyiio, sp. nov.

                           Pl. 5, fig.5

    She]l rather large, deformed by pressure, vvrider than Iong, tlte

greatest width at hinge line, eardinal extyemities bluiit, aeu'te. Di-

mensions of valve are: lengeh of hinge-line '70mm,, Iength of dorsal

valve, 28mm., height of area 25 inm,, wEdth of delthyyium 12･mm at
hinge iine.

    Ventral valve sub-pyramidal in form, eardinal area slightly eoncave,

elearly differentiated into three regions by a pair o£ divergent lines
extending from apex to hinge line : delthyrium narrowly tyiangular, a

littel iess thall twiee lts width high; apieal angle Z250 and delthyrial

angie about 250. ･
    Dorsal valve spiriferoid in form, median foid originating at the beak,

vary ziaryow but sharply defined from the la'teral siopes or wings,
non-piieated exeept for short and fine suiei kear the beak. Wings
ornamented with sixteen very fine, simple radiating plicae, Cardinal

area linear. Sheil substanee minutely punetate.- .
   Remarks: It is beyoitd doubt that the present specimens beiong
to the genus SyTivegoth?yr?ls. AmoRg the l<no'wn species of this genuts,
Sy7"iftgothy･r?;s plao2a HAi,i,') deseribed by ]]iREcii from the [l]ournasian of

Asia Minor may be comparable with the prerent form. The wyiter
cannot find any differenee betweeii ehem, except ii} the broader and

stronger plieae on laterai slopes of Fimati's speeimen,

   Another eoinparable speeies is S. o'ozeraii Dovvir,LE2) deserlbed by

Douvva!,E whieh, however, has a del'ehyrium iinvteh wider than in the

Japanese speeimens.

    Horizon: Juinonji St',a,cr.e.

    Loeality : Kozubo, Yokota-mura, Kesen-gun, Iwat.e Prefeeture.

    RegsNo.: l,5994, holotype.

    Coll.: M. MINAflv.

                        S･yri･･7?gothy･ri･s sp,

                     Pl. 5, figs. 2a--b; Pi. 9, fig.. 1

   Only olte internal mould o£ the ventral valve was obtained, the
anterior part of whieh had beeii broken off, the external surfaee is

   tt1) F. V. Ijim･xrT{: Geologie KIeinasiens in Beyeieh des Bagdadbalm, Zt. d. D.G.G, vol. 6S,

       p. 2:1,4, pl. V, figs. 2'a, b, 1916. '
2) H. Dou,vii,L: Sur quelqties Brachiopoden a test perfore: Syringothyris el;e. Bull, Soc.

       Geol. Ii'raRee, vol. 9, p. 'i45, pl, IV, figs,'3a, b, cs 4, 1909-
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not known.
    Shell extraordinari}y large, eardinal area high, measuring more
thaii 48 mm, delthyrium 8mm wiCIe near hinge line. Apical angle aboyit

1000, de}thyyial angle 180. Area aimost fiat, or rather slightly coiteave ;

maximum eoneavity at about･ middle, Beak slightly ineurved. Cardinal

extremky assumed to be ro'unded. Syrinx well observed in dekhyrium,

extending aboiit 1!3 of distance' be£ween del£hyrial apex and hinge }ine,
Dental plates divergent. Median septum about 8mm. Iong. Median
septum and its iow and less eonspieuous prolongation biseets museuiar

scars. Atfuscuiar sears. a.s a whole sub-roultded; adduetors naryow,
eeittrai !n posieion : divarieator very Iarge, eovered by anastomosiiig or

dendyitie surfaee markings. Cardinal area finely striated horlzontally.

    Remarl<s: [I]his specimen may at a gianee be referble to Syriwgo-
thlzir7:s eloi?ga･ta NoivriY) by its sma}ier apieal and delthyrial angle, bllt

they are speeMeaily distinet from eaeh other, beeause 'the latter has

a lowe℃ eardinai area, and possesses sub-p3rallel deiital plates in ad-
dition, while the reverse is 'the case with the Japanese speeimen,

    S'ur?;??gothzlTi･s c2tspicla･ta mut. cuspi･(lata･, a highly speeialized form aiso

described and figured by NoJtTfft') may be more nearly allied to the

speeimen, now at hand, ln being a larger in size, having a very high

eardinal area, and similar apleal and ctelthyrial angles: however, the

British speeiiinens have dental plates-an'angement subparallel, vyThile

sueh feature is not observed in the Japanese speeimen.

    It must also be rememberect that the eardinal area of cuspidata･
is almost fia't, and oeeasionally resupinate. Belgian specimen illus'h'ated

by Wi?.i,i,iil}t'-') undey the speeifie name of S. eztspidata is also quite near

to ehe Japanese species, but is not likely to be identical with the latter

with respeet to the simiiar distinctive points, as above mentioned,

    S:iy･rongoth,･e,y･r?:s c2tspicZat･a･, f}gured and deseribed by IIAxr･AsAi<A froiin

the ILjower Carboniferous of 6mi-mura region so]ne thlyty years ago'i>

is a very large she}1 and has a very high eardinal area but it also
Ll) Il"' 1 dlNoRrvist On Sgl?'?;?zgothy?'?rs Wix('mr,i.i. and cert,ain Carbonifevous Brat:hiopoda refered

        to &)･i-ri.fe?"i,na ])'Oiv}. Q. J. G-,S. London, vol. p. 183, text fig. Ie, ]f,. 3}] and 3j,

        pl. XII, figs. 3-5, !920. . .
2) li'. G. NoRmi" ibid, p. IS6, pl. XI, figs. 7, S, pl. XIi, fi.crs, la-2b, text fig･ 3g, X92e.

3) S. VL'!･;f.i.ir,R: [l]he Mississippian 6raehiopoda o£ the M'ississippi valley Basin, State Geol.
        Suyv. Illinols, Monog-v. 1, pl. LXXIII, fi.pts. I-5, l914.

4) I. I{.Ny,NstxKA : On the fauna of the A:nthraeolithic limestone of Omi-mura in the Wertern

        pavt, of Echi.t o, Sci. Rep. Toho'Ku Imp. Univ. Sendai, Japan, Seeoud Ser. (Geol,) vol.

        VII, no. Il, p. 45, pl. X7I, figs. IO-13, 2924.
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seems quite different from the speeimen, now ilt coikcern, in having a

far larger apieal angle.

    Igastly, Sy･ri7?goth'yris 7)Zat'yplett･rs WEm,i･mi) illustrated anC{ C!escribeCl

by Wi{iJi]ig]i from the Bur!ington Iimestone of the Mississippi Valley

region, may most yesemble the Japanese speeimen most in ail sueh

respeet, as the deithyria} anct apiea} angies, £he large size o£ the sheli,
very high cardinai ayea, and tke divergence of the deiieal plates. From
the last meiitioned feature tlkis species must be regarded more neariY

allled to the present Japanese speeimen than to cuspi,diata anct elongctta,

ffowever, the Ameriean species is also different from the Japanese form

in having relatively narrow muscular sears, as a whole, anct in possessing

median septum, shorter thaR that o£ the Japanese specimen in addition.
Also the m"seular scars of S. pta･tyoleurs bears quite diffex'ent in outline

£rom those of the Japanese form,
    Hovizon: Jumonji $tage.
    Locallty : Kozubo, Yol<ota-mura, Kesen-gun, Iwate prefeeture.

    Reg.No.: 16e62.
    Coll. : ]}ef. MiNAiro.

          '          '
                  Syringotk;yri･s tra･nsversa MiNA's]o

                     PI. 6, fig. S; Pl. Il, figs. 5a･b

      l951. S.yri?tgoth?I)'?ls transversct, MiNtxrpo: On the Lower Carboni£eroLis

             £ossils e/f th3 Kital<ami rnassi£, Northeast Honsyu, Ja.pan. Jouv.
             Fac. Science, Hokl{aido Univ. Ser, IV, voL VII, no. 4, p. 377, pl.

             V, figs. la-lf. , ･
                                                              '   This speeies had been known from two loealities ln the Kital{ami
Mountainiand, while one well preserved specimen was newiy obtaiiiect

from another loeality: All the specimens a.re £rom the same strati-
graphical horizon.

    Hoyizon: Jumonji Stage. . . .
    Loeality ; Nasirosawa, Jurnonji, Simoarisu-mura, Keselt-gun, Iwate Pre£ectuve.
    Reg.No,: l6925.
    Coll.: H. TAK''d･;vis.

    Hinozuti, Simoarisu-muva, Kesen-gun, Iwate Pvefeeture.

    Re.g.No.: l5995, I6017, !601S.

    Coll.: M. MiNtyvo. ･
    NewLoc.: Ohatakitasawa, Yokota-mtira, Kesen-gun, Iwate Pre£eeture.

    Reg. No,: 37in'S9. '    Coll,: S. KIMml,s.

'1> 'S. Wi･]i.i.i･;R: ibid, pl 397, pl. LXXII, figs. 'j-4, 19i4.
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               Geiius Plicatosyr2:nx MiNATo, gen. nov.

    Sheil rathey large size, broader than ioitg, semi-pyramidal in form,

with plieated mesial fold and sinus, and plieated lateyal slopes. Ventral

valve with a high eardinal area whieh is not ciearly defined £rom the
laeerals of shell, deithyrlum nayrowly trianguiar. Doysal valve with
linear eardinal area, Internally devoid of both denta! plates and iRediaft

sepeum, with a syrinx inside delthyrium. Shell strueture impunetate.
    Remarl<s: This genus is elosely related to the genus Syrivegospira

KiNm,Ei) th909, both haviltg imptmctate shell stytteture and plicated
mesial fo!d and sinus; the Iatter, hovL'ever, has a differeRt l<ind of

apieal apparatus, Sc}iuci{Ei{tv once established a genus Syringopleurai')

with Syri7zgothyris Ta･nalalli SA[i}soN as the genotype. [I]his genus was

proposed by him on the assumption tkat the £ossil is a syri"x-bearing

spirifeyoid shell with plicated £old and simis. He eonsidered that
Syr･i･o2gothyris would be syiionymous with t･he genus Syri7zgoplenra but

for the pyesence o£ plieations on fold and sinus,
    On the ether hand, Syrio2gothyris ra"dialli Smi}soN was regarded by
Giivry,:') nothlng but a true Syri･72gothyris; the identification of the former

by SutysoN was erroneous ; theye seems to have been a eonfusion owing

to the lmper£ect state of his material. That is, he seems to have
mlxed up two different foyms oceurred together, to be ofie; i. e., as a

S･ur'i"gothur?:od species which named rantlntli and a shell with the ex-

terna} eharacters of a true Spirifer.

   The pi'esent genus Plicatosyri7zx possesses the diagiiostie eharacter-

!stics aseyibed by ScllucfiEiyr to his genris Syr?;ngoptezLra w}}ich is now

abandoned. But the former is chayacterized by the shell being im-

punctate,

    Genotype : Plicatosyri7ix singulaTe MiNATo

               .Plicatosyrinx singulare MiNA'ro. sp. nov.

                          Pl. 10, figs. 5a-b

   Shell above medium ln size, strong}y deformed; eavdinai extremities

folded upon eardinal area, but they might original}y have been aeute ;

the greaeest width a}ong hinge line. Cax'dinal area high with narrow

'l) E. M. I<iNm,i･:: [Vhe Devon;,an £auna of tl]e Ouray I.Jimestone, U.S.G.S. Bull, p. 2S, 19G9.
2) C. S{rn[J,ii)n･]Jvn : OR tbe Brat.'.hiopod genus S,i17"i}?.goth:?/)"is. in the l)evo-ia'n of Missouvi,

       Ain(er. jour. Sei,, Ser. 4, vol. :l(}, p. ts)24, 1910.

:]) G, I{. Gintpy : ()n 'i/he genus Syrthzgo?')leu,ra S{'itv{rm;,n'r, Jour. Geol. vol. XIX, p. 54S, l911.
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                                  ttdelthyrium, vLrith a syrinx insinde. Mesiai sinus deep, but narrow, and

                                      'piicated. Museulak} sears of ventyal valve raised high and iongitudinally

striated.
  '
  ' O£ dorsal valve, beal< small, a lietle iltcurved, eardinal area narrow,
mesial fold plicated, not distinet from the lateral s}opes.

    The surfaee of the laeeral slopes o£ the shell is covek'ed by simple,
yaeher broad plicaeions and inbricating eonceRh'ie markings, the former

counting 13 in a spaee oE abeut 8iir}m.

     Hovizen : Jumonji Stage.
     Loeality : Kozubo, Yokota-mura, Kesen-gun, Iwate 'Prefeeture.

     Reg.No･: l59gl.
     Coll.: M. MIN,slv.

                                          tt                                             '              .Plicatosyri7ix ? kumaJtlto'i MiNA'yo, sp. nov. ' '

                                                      '
                 Pl. 5, fig. 6; Pl. 7, figs. Ia-e; PL 9, fig. 5

    Shell mttch deformed, widey than long, the greatest width along
hinge line; cardinal extremities blunt, angular, Dlmensions are: length

of pedicle valve 30mm, height of cardinal area 30mm, width over 50mm,

,,//
,E.k`,Lr,egp,gga.eed.izzgzag.,?;:h,s.i?,si3,i,ginGel,glt?,go,id･,lg,firza,,m,p,eg?.g

    Ventral valve sub-pyramidal in form, with a high cardiRal area,
whieh is nearly fiat; dekhyrium rather narrow, delthyrlal angle 3eO,

syrinx not observed. Sinus originating perhaps at beak, rathey narrow

and deep, in which 7 or 8 plieations are counted at anterior commissure.

    Dorsal valve, with a narrow area. Median fold narrow. Inteynally

without dental plates, neither median septum, Muscular impressions
with a longitudinal styiation raised high, Spirialia laterally direeted.

   Remarks: As the syrinx is not observed the assignment of the
present specimen to the genus Micatosyri"x is only pyovisional, but the

probabiiity is gyeat that lt is a .Plieatosyr'i'nx, [l]he preseltt specimen is

£ar layger than the genotype and its plication is much stronger.
    Horizon: Jumonji Stage.
    Locality : I<ozubo, Yokota-mura, Kesen-gun, Iwate li'refeeture.

    Reg.No.: 15992.
    Coll.: S. Ku"f,sNo.



l7e M. Minato

                 rc･itakamith･yris ]V[iNA'ro, gens itov.

    k} the Eormeyi) report the vLTriter dealt wi£h two speeies of Brachio-
poda giving a subgenerie yank iii the genus Tory･nifer. As was thorough!y

diseussed aiready, the two speeies are quite similar to the said genu$

both in the outer form, and in the ornamentation, but they are devoid

o£ whatever kiRd of apieal p}ates in the dorsal valve, !n eontradistinetiolt
to the presenee of a median septum in the genus Tory･nifer.
    The presenee oy the absence of apieal plates ilt valves may ziot be

insignificant £or the elassifieatioii of this group of Byaehiopoda; and
the writer intends to raise this group of Japanese species to a ranl<

o£ a genus whieh eventual]y is new to seienee.

    In the moye reeent investigatioRs the vLrriter has £ound anothey
additiona} species of this genus which ranges from the Hikoroiti Series

up to the Jumonji Stage, and thus we ttow have three speeies of this

    All these speeies atie charaeterized by the brachythyyid shell form,

the ovnamentation consisting of spines and eoncentrie bands, the presence

of dental plates and median sep'tum ilt the ventral valve, and the absenee

of any plates in the dorsai valve, In addition, the spine bases of this

group aiways show a biroraous feature,

    Genotype : trbrynifer (Kitakamithyris) tyoano:i･ens'is MiNA'uo

                Kitcekamithyris t･uonno"iens･is (PAiNA've)

                     Pl. 6, figs, 5a-d; Pl, 9, fig. 4a d

      i95t' ib"k':.'i,'i].Y.',i.",g'kC,U'ic//'zz.ibww',,l.YOff'',YA`if. :F'.M.ggilflJ'iN.,9h",.gtiierk ,W,Z[

             Japan. Jour. Fac. Seience, Hokka'ido Univ,, Sey. IV, vol. VII, no.

             4, p. 374,pl. i, figs. 3a, 5'b; pl. IV, fig. 7.

    Iit this note well preserved speeimens are figured on pl. 6 anct the

                                tt$pine bases of this species are shown in text-fig, of pi. 9, ' ' ''

     Norizon : Hikoroiti Series.

     Loeality : Tyoanji, ilikovoiti-mura, Kesen-gun, Iwate Preiffecture.

                       '     Reg.No.: l5990. '' '
     Loeality : Se8 m. hill, Okuhinozuti, Simoarisu-mura, I<esen-gun, Iwate Pxe£eeture.
                                                '     Reg,No.: 16161., ' ･ ''
 l) M. MrN.x'iv: On the I.jowev Carboniferous fossils of the Kital<ami "Eassif, Northeast

       Honshu, Japan, Jour. Fac. Sei. Hokkaido Univ., Sev. IV, Geol, and M!n,, vol. VII,

       no. 4, p. 374, 195k



    On t･he Lower Cat'boniferous Fossils oi" the l<ital{ami Mountainland, Northeast Japan l7]

       Loeality : Natsuyama, E'akozu-rnura, IIIigasiiwai-gun, Iwate Prrefeeture.

       Reg. No.: 162" 14.

       Col},: M. MiNf"]oF

                  Kita,kaonithyris hikoroitie･nsis (MiNArro)

                         ?i. 7, fig. 3,; Pl. S, fig. 6

        1951. ffbryn?lfle7' (Kitaka"zithy7'?s) h?:koroit'iensis, MiNixTn: On the Lower

               Carboniferous fossils of the Kitakami Massi£, Noytheast Hons'yu,
               Japan. Jour, Fae. Seienee, Hokkaido Univ. Ser. IV, vol. VII, tio.
               4, p. 3- 75, pl. 1, fig. I.

      Figuyes show the outey form of this speeies, and the ehayaeteristic

  spine bases, 'these features are quite dfferent from those of the pre-

  eeding speeies.

       norizon: Hikoroiti Series,
       l.oeality : Tyoanji, Hikoroit;i-mura, Kesen-gan Iwaiie Prefeeture.

       Reg.No.: l61S7.
       Coll.: M. M'{NA'ro.

              K?ltakce7?zithy･r?:s se777iciTeztZa･x?:s MiNATo, sp, nov.

       . Pl. 7, i}.(r. 6; ?1. 8, fic.r. i); Pl. 10. fig.3 .

      Shell braehythyrid, semi-eireglar iix outline, hinge-line curved.,

  shorter 'than ehe greatese vtridth, whieh is at 'the middle; moderately

  biconvex, the maximum convexity of ventrai valve in umboltal region ;
  ventral beak pointed, strongly incurved above }iinge-line ; area iiaryow,

      Whole surfaee nolt-plieate, eovered by eoi}eentric lamellae and elosely

  set fine spii}es, giving the reticula£ed appearanee. Spine bases of
  pustules biramous, In some speeimens spines are observed to be about

  4or 5mm long, . .. ..fE                                                                '
      Remarks : This speeies very elosely resembles the geikotype in £he
  general eonftguration of the shell, but it may be easily distinguished

  from the latter in t}ie more spoyadicaliy a-rranged spine bases. From

  K. hthoToz'tiensis this speeles is also dis'tinguishable on aeeount of the

  eonvexity o£ shell.

       Xllirl,l7?oearwoO.£/eSsUt:Sgt'UleS iii a diS]Zanvn..JCse of 5mm ii} each species of this ge-nus

       K. hikoro･ieieve,sis 6-7
       K. se?nic?;rcula7'･is 6-7

      This speeies eomes fyom two dif{rez'ent stratigraphieal horizons, the

  Hi}<oroiti Series and the Jumonji stage, '

       Horizon: Hikoroiti Series.



    Loca}ity : Tyoanji, Hikoroiti･rnura, Kesen-gun, Iwate Prefeeture.

    Reg.No,: 1622`l, 16224.

    Coll.: Ml. MmAuv. .
                     '    aigutisawa, Hikoroiti-mura, Kesen-gun, Iwate Prefee'ture.

    Reg.No.: I6231. .
    Coll,: M. MINATo.
    Obmori, Hikoroiti-mura, Kesefi-gun, Iwate Prefeet,uve.

    Reg.No.: 16769. .
    Coll.: M. MINA:D.
     Horizon :, jumonji Sta.cre.

    Loeality : Kozubo, Yokota-mura, Kesen-.crun, Iwate Prefeeture.

    Reg.No.: 16225.
    Coll,: M. MiNAwo.
    Miyojinsawa, Yokota-mura, Kesen-gun, iwate Prefeeture. '
     Reg.No.: i72S4.
     Coll,: S, Kml(illA,

                       Kitakam7:thyr?:s ? sp.

                            Pl. 10, fig. 2

    An imperfeet ventral valve was obtained, whieh is faurily large,

46mm in width, 25mm in }ength. Whole shell surface is eovered by
fine spines, appering Iike a fine striation, while the concentrie lamellae

are almost obsolete. Convexity of shell is maximum at the umbonal
region,gradualiyfiatteningawaybothanteriorlyandlaterlaily. Cardinal

area narrow. Delthyrium yelatively wide, dekhyriai angle large,
reaehing up to 1050. Dental piates 7mm in length, diverge towards

fiooy o£ sheli, median sep'tum between them long also, fully twice as

long as the former. '
    Remarks : This speeies resembles Kita･ka7nithyT7;s se7nieireulacr'is, but

the hinge-line of the former is relatively long, and aeeordingly ie may

be quite a different species,

     fforizon: Hikoroiti Series. '
     Locality : SOSm. hill, Okuhinozuti, Simoarisu-mura, Kesen-gun, Iwate Prefectnre.

     Reg.No,,: 'i6137. . .
     Coll.: M. MiNtxgv.

                    Y'ainily Athyridae Pmr,mps

                Genus Cl･ioth2,I･riclivea BiJeinfANN 1906

                   Cliothyri-dina Topssii (IJ'EvuJriE)

                           Pl, 9, figs.2a-b . .
    I951. (]rliothy?"idina ro2/ssii, MiNATo : On the Lower Carboniferous fossils o/ff the



  On the Lower Carboniferous Fossils of t,he Kitakami Mountainland, Northeast Japan 173

              Kitakami massif, Northeast }i[onsyu, J'apan, Jour. Fae. Sei, Hol<-

              1{aido Univ. Ser. IV, vol. VII, p. 37S.

    bi the Kiea}<ami Mountainland 'three }oeallties o£ ehis speeies have
been i<nowii unti} the present. In all thesp., eaeh loealities this speeies

oeeurs at the same stratigraphieal horizon, i, e,, ehe basal part of the

Jumonji stage.

     Horizon: 3umonji Stage.
     Locality : Kozubo, Yoko'ta-mura, Kesen-gun, Iwate Prefeeture.

     Re.cr. No.: 16019. . ..
     Coll.: M. MINATo.
     II{inozuti, Simoarisu-muva, Kesen-gun, Iwate Prefeet,ure.

     Reg. No, : l6021 .

     Coll.: M, MIN.xtvo.

     Nigensawa, Yokota-mura, Kesen-gun, Iwate Prefecture.

     Reg.No.: 17286.
     Coll.: S. KrMufta.

                  Genus Acti7?ocoftch?ts M('£o'y 1844

                  Aet･in!oco?iehtts lameZlosa (L'Ii]vu]i,E)

                             PI. 11, fig, 6

      1951. vlchinoconch7.{,s cf. Iannellosa, MiNAw): On the Lower Carboniferous

              £ossils of the Kitakami Massif, Northeast Honsyu, JapaR. Jour.
              Fac. Seienee,, nokkaido Univ. Sez IV, vol. VII, no. 4, p. 380, pl.

              I, figs. 6a, 6b.

    Speeimen fig'uyed in I'1. 11 is imperfeet but not so strongiy deformed

as the one deseribed some time ago in this jomrnal; the eardinal ex-

tremities of the lattev are strongly folded upon the dorsal valve. The

specimen nbw in eoneern is doubtlessly eonspeeifie with XLhe weli lmovgrn

Carboni£eroyis speeies, A.. Icton,eZlosa, 'Yhis speeies eomes in 'the Kitakami

Mountainiand fyom the basal part of the Jumonji stage.

     Hovizon: Jumonji Stage.
     Locality : Hinoznti, Simoari$u-mura, Kesen-gun, Iwate Pyefeetuye,

     Reg,No.: l6e93.
     Coll,: M, MiNA'ro.
     Miyojin-savLTa, Yokota-mura, Kesen-gun, Iwatze Prefecture.

     Re o'. No. : /I 7s.''S9.
       n
     Co}l,: S, KIMtil{A.
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  1951.

Horizon
Lecality

Reg･ No.

Coll.:

                      M. Mina{;o

       Acti7?oconeh2ts pla"osztlcata (PiKf,i,iiJs)

               Pl. 8, fig. 4; ?l. Il, fig. 4

Actinoeonch2{s planosztteata, MiNAfro : On the Carboniferous fossils

   of 'the Kitakami Massif, Northeast Honsyu, Japan･ Jour. Fae.

   Scienee, Hokkaido Univ., Ser. IV, vol. VI;i no. 4, p. 379.

: Hikoroiti series.

: [I]yoanji, Hikoroiti-mura, Kesen-gun, IvLTate Prefecture.

: 15972,.

  M. MiN.･xttio.
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Fig.

                    ffxpiazaatioik of Plate

                           PZate 2

   (All figures aye appxoximately natural size, unless otherwise stated>

 1, i4･f S. 8. Ie, lls 13 andi l4". Aonple:vtes ･n･ippone･nsis O",fii! et MiN･AuJo i

   Hoy.: Maide stage.

   Loe' : Kozubo, Yokota-mura, Kesen-gun, Iwate Pre£ectur.
   Coll. : M. MiNAiro.

          Now stored at the Tokyo Seienee Museum,.speeimeR of fig.
          designated as a holotype.

2. Cyathopl}ylloid coral ･=･･-･+-･･･-･････････････-･･･････:Lt･LtiL=±iL･4････t･･･L･･･-･-･･･i･i･･

   'I'Ior.: Maide stage. .,,
   Loe, : Maide, Yokota-}nura, Kesen-gun, Iwate Pre£eeture.
   Coll.: M. MiNATo･

   Reg. no.: 17305.

3, 6, IZ. Syringo?)oo'a sp. indet ･･-･･････････････････}4･････-･･--･･t･}････-L････±･･±･L･

   Hor,: Maide stage.
   I,uoc. : Kozubo, Yokota-mura, Kesen-gun, Iwa'te Prefeeture.

   Coll.: M. MiNA?o.

   Reg. no,: i5496.

   Figs. 3 and l.X' ×2,e.

 '7a, F?b. ATnpteanes sp. indet, -･･････--･･i-･･･････J･･i･･････････-･---････････････-L････････

   Ilor. : Jumon,ii stage.

   Loc,: Kozubo, Yokota-mura, Kesen-guB, Iwate Prefeetuye.

   Coll.: M. MiN;NTo`

   Reg. no.: 17?,06.

9. Sugiya7naellce ca7"bo7za?'i'te'nz YAtii,] et M.iN.-vvo ･･.･･････i･･････''･,'･-'････-'･･'･

   Hor.: Kozubo stage.
   Loc. : Kozubo, Yokota-rnura, Kesen-gun, Iwate Prefeeture.
   Coll.: M. INt[iN.･vvo.

          Now stored at the Tokyo Seienee Museum.
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Flgs.ls Z , 3s

Hor.

Loc.

Coll.

Reg.

                    Piate 3

           (All figures are twiee in size)

                                                        Page
and 4. PtrtaeosmiZia kitakamiensis MiNA [D, $p. nov. ･･t････････････ l4S

: Onimaru series.

: Takenohara, Setatnai-mati, Kesen-gun, Iwate ?refectuye.

: M. MiNistro,

no.: 1551S, 15520, !5521, 25236.
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Plate 4

Fig.

Fig.

1-3, S-Z4. flmpleftnt,s nippo7zensis Oism et MiNATe sp, nov. ･s････i･･････････li

   Hor.: Maide stage.

   Loe. : Kozubo, Yokota-mura, Kesen-gun, Iwate Pre£ecture.
   Col. : M, MiNAg'o.

         Fig, 1. >< l.2 (Reg. no. I5484), fi"ig. 2. × 1.0 (Reg. no. 154S7>

         Fig, 3. × 1,2 (Reg. no. I5494), Fig. 5a. × l.5 (Reg. no, l550S)

         Fig, 5b, X 1.0 (Reg. no. I550S), Ng. 6a. × l.2 (Regt. no. I5530)

         Fig'. 6b. × l,O (Reg. no. 15530), Fig, 7. × 1.2 (Reg. no. ]5495)

         Fig. 8. × 1,5. (Reg. no, l5496), Fig. 9a, × 2.0 (Reg. no. 15500)

         Fig. 9a! × l.O (Reg. no. I5500), Fig. IO-ltt. × 1.0 (Reg. no. 15476)

         Fig. 14, × 1.0 <Reg. no. I5496), Fig. 15, × 1.0 (Reg. no, 15479)

         Fig. 16. × 2.0 (Reg. no, 1548`"'), Fig. 17. × l.5 (Reg. no. I5497)

         Fig. IS. × l.5 (Reg. no. I5477), Fig. ]9. × l.5 (Reg. no. 154S3>

         Fig: 20, × 2'.O (Reg. no. I5490), Fig. 2]. × 1･O (R･eg. no. ]5501)

         Fig. 2".. × l.O (Reg. no, 15495), Fig. 2?,. × 1.0 (Reg, no･ 15477)

         Fig'. 24. >( l.O (Reg. no, 15479)

`;･. ylo?z?)lex2es sp. ･･t････-････L････---･---･･･L+･-･･･----･-･i･････-･･････････--･-･-････- 147

   Hor.: Jumonji stag[e.

   Loe. : Kozubo, Yokota-rnura I<esen.-gun, Twate Prefeetuve.

   Coll.: M. MmAfno,

   Reg. no.: j7306.

   Ii"ig. 4. × 3',O.

Page
1.46
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Fig.

Figs.

Fig.

Figs.

Fig.

Fig.

Figs･

                           Wlate g

         <All figuyes are natural size, unless o'therweise stated)

1. I7i)Lsella n?:pponens?ls MiNA'ro ･･････-･-･･-･････-･i･･･-････-･･････････J･E･･･

   Nor.: Jumonji stage.
   Loe. : Kozubo, Yokota-mura, Kesen-gun, Iwate Prefectuve.

   Coll. : M. MiNA're.

   Reg. no,: 1601S.

Za, 2b. S.ifringothyris sp, indet ･････-･L･･-･･･=･-i･=･･･-･Li･-･･=-･L･･･････

   Hor.: Jumonji stage.
   Loe. : Kozubo, Yokota-mura, Kesen-gun, Iwate Pre/feeture.

   Coll.: M. MINAIio.

   Reg. no,: l6062,

3. i9trhixophoria 7tes7.epinata (MAfttpiN) ･-s--･･････s-････i･･b-･･････････-･･･

   Hor. : Jumonji st･age.

   Lee, : Kozubo, Yokota-mura, Kesen-gun, Iwate Prefeeture.

   Coll. : M. MrNA're.

   Reg. no,: i7307.

4a, 4b, 4c. Orthotetes sp, indet ･+･････t･･t･･L-･････+････-･････････-L･･-･J

   Hov.: Jumonji stage.
   Loe. : Kozubo, Yokotc･i-mura, Kesen-gun, Iwate Prefecture.

   Coll.: M. MINA･:o.

   Reg. no.: 160?,6.

5. Slefril･ngoth,yris kitaltami.ensis MiNA'ro, sp. nov. ････････････-････-

   llor.: Jumonji stage.
   Loe. : Kozubo, Yokot'a-mura, Kesen-gun, lwate Prefecture.

   Coll. : M. MINA{N)･

   Reg. no.: l5994.

6. Plica,tosyrinx ? h?e?nanoi MiNAtro, sp, nov. ･･･････････t･･･t････････

   Hov.: J'umonji stage.
   Loc, : Kozubo, Yokota-mura, Kesen-gun, Iwate Pre/feeture.

   Coll. : S. Kv}I.wo.

   Reg, no,: 15992. ,
 7a, 7b. Slpi7"tfe?' ko2i{boensis MiNAiro, sp, nov. ････t･t･････････i････

   ffor.: Jumonji stage.
   Loe. : Kozubo, Yoko'ta-mura, Kesen-gun, Iwate Prefeeture.

   Coll.: M. MiNA'ro,

   Reg. no.: l5991.

   enlarged × 2.0.

         page
･-･--･--- 160

"..".-･･-･- l65

..,,v.,.,-･- l50

.-.-･･'r""'" l52"

"b--･････-･- l65

s"..'''"'-"- 169

･･---J･'''''" 155



Jour, Fae. Sei,, Hokkaido (Jnive,, Ser. IV, Vol, VIII

-diEwtpts-

4b

vra
g,,"

,z/1111ieLf:fiXX3

pt .<il:liE'seits? .g

,as
aj, ; ,･,','.lf,f･.,,ul,,t,. i .. r."

i.･ ･.' ' Jl"'iilf･es;.').

4a

4c

PIate 5

whttss,tex 2b
･#.}tk'

-k .--･ '

-ss･- /-:･ge･

itr'

-' esl'ra

          6                          ' 'fa'-'ne'1'ks･
                          'ffk{e l"
                          "g･i,X.,･y-･k

                         ･･',gkr,.,                          tt                        'ua "',･tf//' ,.l 'gF･
                          #pt'//i
                           ･'L                          ' es' ffr.etw
                           .tT                          -' '･･ t/-k,'as,,xt/ A,

])gl, M[N.stro : Furthev note on Cavbonifet'ous £ossils

    7b
k'
tlleqr//t･ikl.;'

X.,",･va' "

    opki l･tii･skl12rv

･K･tf//k･,3-.'/ilif'ise"i'

   zY'
 .fe

KiT}f.･NNe Photo

t



6Pl瀧㊧



                               VXate 6

             {All figures are natura! size, unless otherweise stated)

                                                                    page
Figs. 1. 2a, Zb, and Zc. Spi7'tf17r ultratr(e7zsversa MiNAxy), sp. nov. ･･J･･････4･･ 157

       Hor.: Hikoroiti series.

       Loc. : Tyoanji, Hikoroiti-mura, Kesen-gun, Iwate ?refeeture.

       Coll. : M. MIN,xTo.

       Reg. no.: i6027, 1602S.

Fig. 3. IiliLsella 7zil)ponotrigonaeis var. minor MtN,Nt[w), var. nov. ･･iL････････k-･t･t･･- 16e

       Hor.: Jumonji stage.
       Loe. : Kozubo, Yokota-mura, Kesen-gnn, Iwate Pvefecture.

       Coll.: M. MINA[[)().

       Reg. no･: l6227.

Fig. 4. Sbhiiof)ho7'ia 7'esu?)inata (MAR?iN) ･`････`････t･`･･･････-･･･t･････`･･･s･･n･･ts･t･ttL･･ lso

       Hoy.: Jumonji stage.

       Loc. : Kozubo, Yokota-mura, Kesen-gun, Xwate Pre£ectuife･
       Coll.: M. MiNAmo.

       Reg. ne.: 16039.

Figs. Sa, Sb, Se, 5d. Kitaicanzithyris tyoa7ijtensis (MiN,!,ro), gen. nov. ･･s････tt l70

       Hor.: H'ikoroiti series. ･
       Loe. : Tyoanji, Hikoroitii-rnura, Kesen-gttR, Iwate Prefeeture.

       Coll.: M. MiNATo.
       I{･eg. no.: 15990.

       Yig. 5d enlarged × 2).O.

Fig. 6. i7tLsella n?lpponot?'igo･nalis Mi.NAuto ･･･････-･･4i･･･････t･･--････-････････-･t･4･･-･･･ l60

       Hor.: Jurnonji stage.

       Loe. : Kozubo, Yokota-mura, Kesen-gun, lwate Vrefeeture.

       Coll.: M. MINATo.

       Reg. no.: l6018.

Fig. 7. 0rthotetes sp. indet --･････t4t･････`････････ny-･･･t････t･･･}･t･･･････--････t･･`･･L`･･=･-･･･ ls2

       Hor,: Jumonji stage.

       Loe. : Kozabo, Yokota-mura, Kesen-gun, Iwate Pre£ectuve.
       Col}.: M. MINAt[D･

       R･eg. no.: l6036. ..
Fig. 8. Su7'ingothz{?"･is transversa Mi.NA!pt) i･i･･･････････s･･±･･････････-･･････iLt･=･･･-･･t･t･･ l67

       Hor.: Jumonji stage.
       Loe. : Kozubo, Yok'ota-mura, Kesen-gun, Iwate Pyefecture.

       Coli.: M. MINiylv.

       ''Reg. no.: 15995.
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Figs.

Flgs.

Fig.

Flg.

Fig.

                            PXate 7

                    (All figures ave twiee in size)

 la, lbs lc. "icatosz/r･inx ? kztnzanoi MtNATo, sp. nov. ･4tsLt･･ii･･･････

   Hoy.: Jumonji stage.
   Lec. : Kozubo, Yoko'ta-mura, Kesen-gun, Iwate Il'refecture.

   Col}.: S, Ku}fANo.

･ Reg. no.: l5992,

 Z, S. DelthyTis aff. clarllrsvile7zsis <WiNegEL) ･･････tg･･･-L･t･･･t････t････････

   IIor.: Hikoroiti series.

   Loe. : SOSm hill, Okuhiuozuti, Simoarisu-mura, Kesen-gun, Iwate

          feeture.

   Coli.: M. Mi,NA'ro.

   Now stored at the Tokyo Seienee Museum.

3e Kitaic(bwzit･hy'}-is lbiko?'oitiensis (MiN.･Nrro) ･･･4････････････････4-･･･････t････-

   Hov.: Nil<oroiti geries,

   Loc. : Tyoanji, Hikoroiti-mura, Kesen-gun, iwate Prefeeture.

   Col}.: M. AdiIN.sTo.

   Reg. no.: i6187.

4. S))ir21fbrina pa･ratra7zs･versa MiN,swo, sp, nov. L-･･i-t･････,･J･=t･±･-t.･-e･･

   E{or.: Hikoroiti seyies.

   Loe. : '℃yoanji, Hikoroiti-muva, Kesen-gan, Iwate Prefeeture.
   Coll. : M. MINAwt}.

   Reg. no.: 16267.

6･ Kitaka7?zithy?'is semicirezela7'･is MiNAllK), sp. nov. ･･t････t-･i････L･･･････

   Hor.: Jumoitji stage (Hikovoiti series).

   Loe. : Kozubo, Yokota-mura, Kesen-gun, Iwate Prefeetuve.

   Coll. : M. MiNAll]o･

   Reg. no.: 162L'5.

- -ll- --
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                                 Vlate 8

             (All figures are twiee in size, unless otherweise stated>

                                     '
Fig. 1. Derbyia depressa Dp]tsf,w}･;rp vay. tra･nsve7"sa MiNAi,o, var. nov･ i-'･･･-･････

        Hor.: Jurnonjistage･
        Loe, : Kozubo, Yol<ota-mura, Kesen-gun, Iwate Prefeeture.

        Coll.: M. MixAifio. '
        Reg. no.: 16271.

Fig. Z. &}i]'i.fe7'ina･ ?)arat7'ans?)e7's(z MINAg,o, sp. ftov. -i"･････-･t･･-i･-･･･-L･-i-･･J････

        I{or.: Hikoroiti series,

        Loe. : Tyoanji, Hil<oroiti-mura, Kesen-gun, Xwate Prefectuve.

        Coll.: M,Minato.
        Re.cr. no.: 16'271.

IFig. 3. &)ir71fe7" ohmzo7"iensis MiN.･stvo, $p. nov, ･b･-･s-････ib･････-･s･･･-･･i･･L････････-･=･･･

        Hov.: Hikoroiti serieg.

        Loe. : Ohmori, Hikoroiti-mura, Kesen-gun, Iwate Pvefecture,

        Coll.: M. MiNArro.
        Reg. no,: l599S.

Fig. `i. Actijzoconeh'u,s ?)kznosulcata (Pmr,T,u,s) ･--･-･･-･J-･Lti･-･･s･････････-･･--･･････-･･･-

        Hor.: Rikovoiti series.
        Loc. : Tyoanji, }'{ikoroiti-mura, Kesen-gun, IvLTate Prefectuve.

        Coil. : M. M[Ntvro.

        Reg. no.: l597:').
                                                '
Fig. S. 1'L'itaka,7}zith?p'?:s se'nzici')'e'u･la7'is MtN'A'ro, sp. nov, ･''･''･''･･-･"'･s '･'''''･''

        Showing- the spine bases oR t/ine shell suvfaee. mueh enlarged, ea 1-l5 times,

        }lor.: Hikoroiti series (Jumonji sta.cre),

        Loc. : Cl]yoanji, Hilt'oroiti-mura, Kesen-gun, I,wat;e Prefeeture.

        Coll.: M. MiN.･N,ro. '
        Reg. no.: ,16'2L4L

Fig. 6. Kitalta?nithy･]'ts hitso?'o･itiens.is (MiNAiro) ････i=･･････-･t･･････････････--･･i･･--･=J････

                                                                   .        Showing t･he spine bases on the shell surface, mueh enlarg'ed, ea, ?,5 t;imes.

        llor.: Hikovoiti sevies,

        Loe. : Tyoanji, Il[ikoroiti-mura, Kesen-gnn, Iwate Prefeeture.

        Coll.: M. MiNArivb '
        Reg, no.: ]6'I87.

page
153

I61
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l74

l71

l71
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Fig. 1･

Figs. 2a"

Fig. 3.

Yigs. 4a,

Fig. S.

                       Plate 9

     (All figures ave twiee in size, uniess otherweise stated)

Slfringothyr?;s. sp. indet. ･i･････-･･J･････t-････････-･-････-･･.L･.--,.......,..,

Enla:ged ea 3 times.

Hor.: Jumonji stage.
Loe. : Kozubo, Yokota-muya, Kesen-gun, Iwate Prefeeture.

Coll. : M.MINATi)･

Reg, nov.: ]6062.

 Zb. Cl?lothy7-'idina royssi71 (L' Evif.r.i/;) i････････-･･-･････-･-･･-･･"･･-･-･

Nor.: Jumonii stage.
Iaoc. : Kozubo, Yokota-muva, Kesen-gun, Iwate Prefeeture,

Coll.: M. MINATo.

Reg. no,: ]602'1.

S?]?T)'ifer 7{･tt?:atransve7'sa･ MINATo, sp. nov. ････=･･i-･i･･-････-･･･-････

}Ior,: Hikoroiti seyies.

I-oei : Tyoanji, Hikoroiti-mura, Kesen-gun, iwate Pi'efeetut'e.

Coll･ : M. Minato.

Reg. no,: l6027.

 4b, 4cs 4d. Kitakct7??ith,zlris t2Ieano'･iensis (MEx,xrro) ･-･-J････-･L

4e enlarged ea. 20 times, 4d enlarged ea. ]O times.

Hor.: H'ikoroiti series.

Loe. : [Vyonnji, llikoroi'einnura, Kesen-gun, Iwate Prefeeture.

Coll. : M. MiNA'Do.

Reg. no.: l5990.

IJ7tcatosy7'i.nfti `? k?{,??zanoi MiN.･N'ro, sp. noV. ''`-''li"'''''''''''''''''''

ffor.: Jumonji s'tage.

Loc, : Kozubo, Yokota-mnra, Kesen-gun, IvLrate Prefecture.

Coll,: M. Minato.

Reg, no.: l5Y9:".

       page
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                                 Plate le

             (All figuves are twiee in size, unless otherweise stated)

                                                                        page
ffig. Z. S7)i?'2Lfbe` ohmoriensis MiNA[:o, sp. nov. ･i････････t･･･････±t･i･--･･････i････････`････ 15S

        nor,: Hikoyoiti series.

        Loe. : Ohmori, Uikoroiti-mura, Kesenguri, Iwate Pre£ecture
        Coll. : M. MiNA'po.

        Reg. no,: l5992.

F{g. Z. Kitakamithy7'is ? s, idndet. -･s････tt･4･tt･-･･･-i･･･････-･･･t･････-･･････････-･t････f･･･ 172

        Hor.: Hikoroiti series.

        Loe. : SOS m. hill, Okuhinozuti, Simearisu-mura, Kesen-gun, Iwate Pre-

               fecture.

        Coll. : M, MINix'iN}.

        Reg, no,: 17137.
                                          '
Fig. 3. Kita･ka?nithy}'is semici?'c?,t･laris Mi.N,yvo, sp. nov. ･････.･L････････-･-･････t･･･,･ l71

        Hor.: }E{ikoroiti st.).ries (Jumonji stage).

        Loc. : Ohmori, Hikoroki-mura, Kesen-gun, rwate Prefeeture.

        Coll. : M. Mi'N,x'go･

        Reg. no.: l6769.

Fig. 4. Aeti7zoconch2es planoszelcata (P[m,i.iJ.,s) ････････････-･･-･･--･･････4･･-･･i･･･t･t･･････ l74

        ffor.: }Iil<ovoiti series.

        Loe, : Tyoanji, Hikoroiti-inura, Kesen-gui3, Iwate Pre£eeture.
        Coll.: M, MiN:s're.

        Reg. no.: l5975'.,

Mgs, Sa, 5b. Pliccetosy'rinaJ sinqul(4?'e Mi.NA[ite, geR. et sp. iiov. ･･････････-･････････- 168

             5b much enlarged, ea. IO times.

             Ilon: Jumonjist.asre.
             Lo:. : Kozubo, Yokota-mura, Kesen-gun, lwate Prefecture.

             Coll. : M, MiMTo･

             Reg. no,: 15981.
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Figs.

'Fig.

Figs.

Fig.

Fig.

 1,

3e

ga,

6.

z

                        PEate II

                (AII f}gures are natural size)

                                                            pnge
Z, 4. 0rthotetes keokzt･ic (U.g.L> ･-･･`･････-･･････････t･･････`････L･`-･･t･i･････････+･ 151

Hor. : Jumonji st･a.cre.

Loe. : Miyojin-sawa, Yokota-mura, Kesen-gun, Iwate Prefecture.

Coll. : S. Ki"tuR.a.

Reg. no.: 17"p78, I71179, 172･gO.

IihLsegla nipponot7'iTgona,lis Mi,NAi]o ･･･--J･･････-･･-i･･･t･･`･････+･････T･･･i････d･t･t･･ 160

Hor.: Jumonji stage.
Loc. : Miyojin-sawa, Yokota-mura, Kesen-gun, lwate Prefeetuye.
Coll. : S. KItsIu･l{A.

Reg. no.; 172Sl.

 Sb. Syringoth?I7-is transve?'sa AIiNAix) ･-J･･-･･･4･･i･`t-･-･･･････`･･･}･･･L-･･･ti･･L･ 167

Hor.: Jamonjistage.
Loc. : Ohata-kita-savLTa, Yokota-mura, Ke$en-gun, Iwate Il'refeeture.

Coll. : S. KIbfulbx.

Reg. no.: 17'2S9.

Actinoconch2cs la???elloso (Y Ev".i.i;,) -････-････i･-･･-････L4･･･････t････i･･-i･-･･･････ 173

Hov.: Jumonii stage.
Loc. : Miyojin-sawa, Yoko'ta-mura, Kesen-guii, Iwate Prfeecture.

Coli,: S, KiMvnA.
                    'Re.cr. no.: 172'S7.

Pztstztla cf tenztif)zLsLtLlata TJiosf.xs ･･-･･･E-･･････i･･････=t･･･-･i･n････････-････-･･･i･ l54

Hor.: Jumonji stage,

Loc. : Miyojin･sawa, Yokota-mura, Kesen-gun, Iwate Prefecture.

Coll.: S. Kl"fcm,･s.

Reg. no,: 172S8.
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