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          The  Cretaceous  Trigoniae frorn Miyako  and  Hokkaido.

                                             BY

                                       '
                                    SHINGO  YEHAI<A,

                                        J'Pilth -, lhtes,

                                    INTRODUCTION.

    In i8gi,  I'rof. ]v'I, YeKoyA.xm  described in his paper,i} 
"On

 some  Cretaceous Fossils fi'em Shikoku,''

tht'ee ncw  species  ef  7)eli'orsia, T  pocimprmis, 7: iYUnercAiana  and  T. rotunrdtta,  from tlie 7>ik'onia sandstone

of  Shil{ol<u, which  he considered  as  of  the  Gault-Cenomanian  age  and  l]ence contemporaneous  with  the

Cretaceeus rocks  of  the Hokka{do.  The  latter a!so  contain  1>'igonia, ancl two  new  species,  71 loirgilobit

and  71 s･itbowatis, togethcr wit]i  iiumerous  othcr  fossils, were  described subsequently  by Prof. K. Ji){Bo in

his  ̀ Beitrage iur  KenntnTss  der I<re{cleformation von  Hokkaido"L"  i8g4,  Of all knoLvn Cretaeeous rocl(s

of  Japnn, those of  the IIo]{kaido bei"g niost  fossiliferous and  most  fu11y studied,  the division"J there re-

cognized  by Prefl II. YABE  may  be tal(en  as  the  standard  of  reference  fev all other  Japanesc Cretaceous

rocks  and  hence a[so  of  the  7>iLTvnia-bearing onc:s,  This ls, according  to Y,mE, as  fhllew.g, counting  from

belew upxvards:

        i, The I.ower  A[nnienite beds xvith Orbitetina limestnne.

        2.  The  1]'ik'eitia sandstone.

              a. I.ower AcaiitAofe'i'as zone  or  71 ton,.oiktba zone,

              b. 7)?etiS zone.  
'

              c.  kc'tttnctiltts zonc.

        .:,, The  upper  Ammenite  beds.

              a.  Upper .acttlWthocffras zene,

              b. Scophit.ffs beds.

              c. thcfptcb'segis beds,

    Of the  later discoveries ef  the Cretaceous  7)ig'onia in Japan, that in the Miyako Distr]ct in the  }'Fov.

Rilcuchu only  deserves special  rnention,  for, as  already  briefiy noted  by YABE  and  the  prescnt -'ritev  in

another  paper," there are  many  places where  vai'Ious  species,  of  wh{ch  some  are  ncw,  are  found in 
.crreat

profusien a]id at  thc same  time in excellent  prescrvation, more  excellent  than  have  ever  been seen  in

the case  of  the 7).4g'onia sandstone  of  the  other  districts In Japan,
    Soon after the first specin]ens  of  7}igonia were  collected  at  Hideshirna in the  Miyake  District by Mr, S.

Y.4EGAsTir Tggg,  1['AmE gave  in a  short  note5]  a  brief account  of  the  distributlon of  7)'igonia in Jupan, with

   Ilp M, YoKeyA)m  ,･ On  semc  Cretaecous FosEils f[em  Sliikelcu, Jou[n, Cell, Sci. Tol;yo, VoL  IV,  Pt. II. iggi.

   2)  K.  JBfuo: Beitrige zur  ICctmtnis dcr Fauni  der KreidefoTrnztTttn v-n  Hnl{kaido. ?alaeontologische Abliandlungcn  Bd.  VI,

CNcLit Folgc, Bd. II) Hcft. 3. I8g4.

   3)  II, YAim/  Cretn¢eot/s  CephaTopoda  frem  the  IIoTckaicLo. Jeu-i, Coll. Sci, 
'lbkyo,

 Val. XVIII,  Art, 2,  rgo3,

   4) IL 1'Aui,/ and  S. YEHARA!  The  Cre±aecous  Deposith' of  Mi].nl{e. Sci, 1"eperts, Saidai. Iio]. I, No.  2.  Igr3,

   S) I-I. Y,tBE: 

'i'he
 CTetaceeus Trigonine of  Jnpan CJapanese). Journal Geo]. Soc. Tokyo.  Vn]. VIII. P. s4s, Igol.
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36 (2) S. Yehara.

special  reference  to  those fro[n Miyako; in this note,  he already  expressed  the specificdistinction  existing

between  the  7)t{gonicr from Hideshima  belong[ng  to  the  Scubrae group  and  Z  Pvcidyrmt's, Yoi<., the

former rnuch  approaching  to an  undescribed  form from  l{okkaido in 1iis pDssession, In his subscquent

visiti)  to Hideshima, {n igo2,  hc found ithere  not  only  th[s new  form, which  he then  brought for com-

parisen with  Z  crenstlaXa  LAM,, but also  71 Kikuckiana in its associatiDn,

    Specirnens of  7)rig'enia fi'om the ]tfiyako District, having been colLected  by the present writer  with

special  attention  during  igio-[g[2,  gradually accumlutecl  suMcieLitly  so as  to allow  him to Tiutl<e  detailed

comparisen  of  them  with  these found  in Hokkaido, Shikoku and  Hunshu; this work  which  the  present
writer  began  to undertake  in the Geol. Inst. Imp. Unlv. Tokio under  Prefl KoTo  and  Proft YoKeyAMA,
has been  subsequent]y  continued  in the Geol. Inst, Imp, Univ. Sandai under  Profi YABE. In publish-
ing th{s  account  in the present forni, the  writer  wishes  to  take occasion  to express  his sincere  thanks

te  all  of  them  for their valuable  suggestions  and  constant  encouragement,  To  Prof, YA]E,  the writer  is

ftLrther greatly inclebted not  only  for his ]<ind help en  the preparation of  this papcr and  for the labourious
undertaking  of  proof reading,  but also  for his liberality in having maae  accessible  to the writer  tl]e original

speeimens  of  1)'igonia from Hekkaido;  this inaterial  was,  indeed, already  worked  out  by ProC  YABE

himself; and  the preserit writer  is privilerilged by his kind generosity to desc:'ibe them  together with  those

from Miyako.

                     Di$tribution ef  Trigonia in the Cretaeeous o £ Japan

                          with  some  reference  to foreign IQcalities,

    Some  detailed stratigruphical  acceunts  of  the  Cretaceeus rocls's developed in the Miyako  I)istrict have

been ulready  given by  1[i,xBE and  the  prese-t za,riter  in a  paper entitled  
``The

 Cretaceous Deposits  of

Miyako"; it is therefore of  no  use  to  recapitulate  the  details again  in thls place. But for the suke  of  the

convenience  of  the readcr,  the ordcr  of  the  succession  of  roc]{s there recog'nlzed  Is given in the tbl[owing

table,  with  special  reference  to  the  distribution ef  the spccies  of  7)"igenia found in tbem,  
'

...

     t...
      x.

Succession of the
 Rocks in ascend

    SI)ecies

         'N.
Cretaceous
ing order,

of  ?-rrg' anict  found

NX

×
x.

  l

  '
  1
  l
  1
  I

   l"-.,1

     /

si ire1
£ I.v,Rlsi$IK

･"tsecgeo",･""K

×

x

×

1

  L

 IL

 IIL

 IV.

 v.

 IV,VII.

1

Raga  conglomerate..,

Moshi sandstone  .,,...

Tanohata  sandy  shale

I'Iiraiga sanstone  .....,

Orbitoli'na sandstone

Akito sandstonc  ,,,...

H{deshima sandstoneand  shale  ...

  IL

  l l  / 1

  
･x

  lx

  1
      ×

･i  x

  I,
 :, 

xI

  1 1

  1 !

1i!/!

:

･"ke$st!:kkets"s

x

1

il
 

･tit

   Qi
   K

leu.ntxt."reeny5-'

//l-!-

I l
/

× x

   
-!

 
--

        i

i-1"

'-  x

11

IX.i)

 ]-I.P.

 27H,YAliflIpo2.and
 F.OTSVKI  :Brief  Note en  the  Geolegy  -f  thc  Environs of  Mi.valeo cJapanese',, Journal Geol, S-c. Tokyo. Vel.



Tohoku University

NII-Electronic Library Service

TohokuUniversity

                      1}fv Oeiacetius 7Yig'oniaefrom ilfij,ako  and  f?bthr"aide. .",7(r)

    Of 
these

 forms, T  Kikuchittna belongs to t]nc Glabrae g/oup, while  a]1  the  vthers  belong to the

Scabrae. As  first pointed otit  by YABE,  the  gresLt geelogical i:nportance is the association  of  7: jftkucrkiana

and  Yl Hljkkatlibtrna in the  Miyako  District, the forrner of  these  tsvo  being hitherto known  only  from
IYigonia

 
sanclstone,

 -,ideiy  distributecl in Honshu (Ohinata and  Todai, Prov. Shinano; Yuasa, Prov. Kii);
and  Shikoku (always in association  with  lr. poczalafbrinis), and  the  latter in the 7Yigonia sanclstone  of

Hokl{aido (together with  2Fl thtqgdioba JirvrBo). In Hokkaido  there are,  beside these  two,  three other

species,  Z  firevicala, T  sitbfiwazas und  Z  aff  7lyonv'ana. Of these,  Z  fong'tibba, Z  bmoicula  and  71 thk-

katZtbana belong  to  Scabrae;  Z  sufiovak's  to the  ]?ennatae subgroup  and  II cfr. 7ij,pniana to the 9uaclratae,
the last species  being the  single  representatkre  ofthe  group  9uadratae in Japan. Regardlng to the vertical

distribution of  these forms, YAuE  found Z  brefJicttlLr only  in the  1)2etds zone  and  71 ththkaidbana, 71 lbng7Zbba,
71 serbevalis  in the  Z  longtz7bfia zone,  while  the exact  position Df  71 aff  "7oniana is stM  unknown  though

no  doubt  derivcd fro[n the 7}igvnia sandstone  group.

    7).igvnia sandstone  of  Honshu and  Shlkoku is characterized  by containing  1: pocaetZXbnnis atid  Z

IQ'kuchiantr (7: roinncintei  being considered  klentical -'ith  71 ?kl)5tvathiana). This sandstone  is, thtis, rather

monototieus  palaeontologicaLly as  we]1  as  lithologically, in spite of  its very  -'ide  geograpliical distribution,

So far ag  is 1{nown to the writer  at  present, the sandstone  is developed in I'Iekkaido (along the Ikushumbets
and

 
Ponhorokabets,

 ?rov. Ishikari>, Honshu  (Awaji; Yuasa, Prev. Kii; Todai, Prov. Shinano; Sanchu,
Prov.

 Kezuke Rnd  Prov. Shinanoi  Choshi, Prov, Shimosa; Oshima and  Massakiniura  ?rov. Rik-uzen;

Mlyako,
 Prev. Rikuchu), Shikoku  (Katsuragawa, ?rev. Awa;  Sakawa, Monobegawa  and  Ryoseki, Prov.

Tesa)
 

nnd
 Kiushu CSakasegawa in Shirnoshima,  Amakusa  Is,; ICawaguchi, Prov. Higo), Thus all  the

lecalities
 

of
 
the

 Crctaceous fi.igvnia and  the  distribution of  various  species  in them,  niay  be summed  up

as  is sho-'n  on  the fo11owing table.
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 38 (4) S, ]'ehartt.

     
Almost

 
all

 
ef

 
these

 
species

 of  7):lg'onia 1]ave their near  allies  in the other  Cretaceous deposits ofthe

 
circum-Inclopacific

 
regions;

 
for

 instance, Z  crenuhtitt  var. k"ucrrtci PAvLcKE  (Loiver Turonian) from  Peru

 
is
 

allied
 

to
 
71
 
Datemasatnu"ei;

 71 sutScrenult:ta  D'OKB. (Aptien) from Columbia  and  71 Dnvu'i  CoNR,

 (Vraconian 
and

 
loxver

 Cenon]anian)'fi'om Mexico  to Z  ththktuZibana; 71 7))ieniana GAuB. (Cenomanian)
 from
     the Nanaimo CretLLceous of  the Vancouver Island to 7/. cf'r, 7)y,onianct; and  Z  

ilfundettsis
 XVni'rE,tvEs

from
 
"c"

 
herizont

 
of

 
the

 Cfetaceous of  the  9ueen Charlotte Islands te Z  suboz,atis.  Furtlier, even  sonie

el'
 
the

 
forms

 
found

 
in
 the Cretaceeus of  the  2'Xtlantic  side  ef  Atncrica and  Eurepe  shezv  reinarkable  resem-

blance
 
to

 
the

 Japanese species,  thus,  IFI eief}idffnsis  GABB. (Danlen) from  New  Jersey, U,SA.  is al]ied  to

 
7/1 Il)kayamai and  Z  crenurlata  I.AM, (TLLvonjan) from Loire, France, to 71 Iibkkaidloatea.

                             DESCRIPTION  OF  SPECIES.

                                      Scabrae  Group.

                  rrigonia Datemasamuuei sp, nov.

                      1]L II(2), Fig, r3, I4･

               Diniensions:-

                  IIeig'hl =-.4,7  ctn.

                  Length=6,8,ctn,

                  Breadth=i,Scm.

    
Shell

 
sublunate,

 
uioderatcly

 
infiated

 antea[ly;  t)roduced, slight]y  attenuated  and  depressed pestealiy;
urr)bones  largc, anteromesiul,  not  prominent, tncurved and  slightty  recurved;  thcanterior side  rather  narrow

but
 produced  

vert{cally,
 
with

 its bordev ve'ry breadty rounded;  the loiver border  struight,  arcuately  cutyed

with
 

anterlo:
 
border

 
and

 
obliquely

 asccnding  to  the  siphonal  border; superior  border sliglitly  concave,

forming
 an  obtuse  angle  with  the rounded  siphonut  border; ligainental aperturc  semewhut  wide,

    Escutcheon, occupy[ng  almost  half of  the upper  surface  of  the valve,  depressed, concave,  wider  untc-

aL]y
 
but

 
narrower

 posteally; traversed
 by indistinctly crenulated  constelrae,  about  Is  in nun]bcr,  extending

from
 
the

 
{n"er

 
border

 
eblique]y

 
upwards

 to the superior  border; they  come  cleser  to.crether near  the

umbot]es,
 
but

 
distant

 posteally. Arca raised,  excavated,  narrower  aEiteally  but wider  postcal]y, bipartite
by the mesial  furrow; roughly  plicatcd, except  the umbonal  portion witli  costellae  whic]]  connect  those

on  the escutcheon  and  the costae  on  the pallial surface  of  the vaLve.

    
?alliat

 
surlate

 
ef
 
the

 valve  with  numerous  crenulated  costae,  all  ef  which  originate  at  the marginal

border
 
and

 pass forLvard$ and  doivnwards;  costae  forming an  ridge  with  a steep  anteal  and  sTentle posteal
slepe.

 7 costae
 

nearest
 to the apex  arranged  eoncentric  or  curved  obliquely;  the succeeding  It  passing

obliquc]y
 
forwards

 
eithcr

 
to

 
the

 anterior  or  Iower border, attenuating  er  en]arging  gradually doxx,nwar(ts;

postual 8,
 

occupying
 

the
 
nattened

 or  depressed pertion of  the valve,  set  oblique,  enlargii}g  to"'ards  the
ieH'er

 
border,

 
Cren"lations

 of all  the cestae  indistinct and  developed only  on  their  enlar.ced  porliot].

    The nurrow  interstitial spaces  betwecn  thc  shed-roof-Mce  costae,  with  indistinct crcnulatieLi  are  
charac-

teristic of  the  spec{es  and  renders  its d{stinction ft'om Z  UbkEmM,ana  very  easy.

    
71 ctenulattr  var.  Hercrana PAuLcKEi'  froin the Middle Cretaceous of  Peru  is closely  related  to this

species  but the fo:mer is distinguished from the latter by  havin.es -Lunerous  atid  Tnore  distinct crenulations

on  the  costae  as  well  as  costellae,  the wilder  and  inure  finel)t pl[cated areu,  a-d  the  wider  escutcbeon.

                      Locality:-  Raga  II., Miyalt'o District,

                      Hor{zon  : - Or,bitefina sandstone,

   
I)

 
NV.

 
?AIFT,cKE:

 
Ueber

 
dic

 
ICrci,lefennRtio!i

 in StLdameTikn u/id  ihee ]ezichungen zti andcreti  Gebletttn. I, 
'l'heiE.

 ---NeuzsJahrbllch
fi/r

 Min.  Cleul. u. I'nl. B.1'], XVII,  iyo3,  S. 272,  TuL  XV.  Fig. g, Da, l..
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                       lhe OetaceJus  7beig'oieiaefrom :lfij,ciko  tinal  Llbkkaicih. 3g (5)

                  Trigonia Hokkatdeana  sp. nov.

                      PL  I(i), Fig, ]-g,

              Dimensio"s:-

                  Height -- 4,o cm.

                  I.ength=s,6cn],

                  Breadth=i,scm.

    Shcl] subcresccntic,  inflated anteally,  produccd and  slightly  uttenuated  posteallyi umbones  anteromesial,

elevated,  attenuated  incurved and  slightly  recurvcdl  anterier  side  narrow  and  preduced  vertically,  its border

rounded  and  arcuately  curved  with  the lower bo'rder, which  is nearly  straight  pesteallys superior  1}order

lengthened, concave,  for[ning an  obtuse  angle  with  the siphonal  horder.

    Escutcheon  occupying  more  than one  half of  the upper  surface,  concave,  traversed transversely by
rnore  than Ig  serrated  costellae;  costellae  arranged  colsely  near  the umbones  but di$tant postcally, slightly

curved,  with  the convex  surlace  towards  the posterior sLde.  Area  narrow  nnd  raised,  bifurcate by  the

Tnesial  fun'ow, with  a  few, small  transverse costellae  on  its unibonal  portion and  smalL  transyerseplications

en  the rest,

    PalLial surface  of thc  shclr  previded with  numeruus  costae,  originating  at  the border of  the  area  as

narrow,  acute,.  erect,  crenulated  rldges  and  diverging forwards and  downwards ; interspaces plane, considerably

wider  on  the  anterier  surface  of  the  shell  than  on  the  posterior portioni 8 costae  nearest  to  the  apex

are  arranged  concentric  er curved  obliguely;  the  next  g crossing  the paliial surface  of  the shellobliquely

forwards to either  the  anterior  or lower berder, swe]1  at  their  middlc  portion, and  becoine attenuated  near

the  border, and  all of  thern  she-,  well  developed crenulations,  appearing  as  a  row  of  obtase  nodes;  the

rerlla{ning  ie  costae  on  the posteal portion ef  tl]e valve,  are  obrictue  and  straight.

    This is only  ene  forrm common  to the  Cretaceous  of  Miyako (Fig. I-3,  8) and  Hokkaido  (Fig.
4-7); remarkable,  however,  is the  great vat'iabilit/y of  escutcheep  in -'idth  in tlie specimens  from Hok-
1"aido and  of  area  {n those freni Miyal(o.

    71 evcidyevnis YoK., which  is the most  commen  form  in the  Cretaceous of  Shikol(u, is easily  dis-

tin.oruished froi- the  present form by its havintsT the  anterior  bo:'der of  the  valve  inuch  shortened  in vertical

directien and  by having less nunierous  cestae.

    Z  crEnislltta LAM.i' from the Tttron{an of  Loire in Francc  and  71 Emoi:1,i CoNR,`') from  the  Lower

Cenomanian of  Cerro cle Muleres, "Cexice, are  alse  a]lied  to  this spcc{es  but the first of  the  former is

distinguishe{t fi'orll this species  b>, having  the  shell  anteropostcully  shorter,  intercostal spaccs  narrower  ancl

tlie siphonal  bordtr conslclerably  wider,  ancl  thc second  of  the fornier by having  the costel]ae  on  the  whelc

surlace  of  its arca.

    T. crenulata  var. A'ruanLt PAui.f:kE frorn the  Lower  Turonian of  Peru  is a  forn], niost  closely  allied

to  the  preset]t species  but is character{zed  by its finer creiiuration  of  costae,  ividet  area  and  escutcheon,

                    Localities:- H[deshitna, Meshi,  Koilcorebe, Haipe, Hiraiga I & II, Raga  II,

                                   Miyako District; Il{ushumbets and  Penherekabets, Prov. Ishilcari,

                                   Hol{kaido.

                    Ho'rizon :-  From  RZtsofoptyckers zone  to Al{ito sandstorre  (Miy'ako); T. foagfiob`i

                                   zone  (Hokkaido).
 ttt- tttt tt t

   i]  D'OmaIGNy:  ?al"oiitoTngie Franqaise, LaniellibTanches, Teit  &  At]as.

   2) E, BasJt : .Fauna crctaoen  de  la Evica:ita{la, placer de Guadalupe, Estado de chihuahua.-Helctin  del InsLiUito Geol6glco  dle  Mdxlco.
Ntmero  25,  igio.  ?. mt,  pl. XXIV,  fiig, I-5;pL  XXV,  fig. I, 3, s; pL XXVI,  fig. i,
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40  (6) S. }?hara,

                  Trigonia Kotoi sp.  nvv.

                      Pl. I(i), Fi.o'. ioa,  b, c,

              Dimensions  :-

                  Height=s,ocm,

                  Length=s,8ctn,

                  Breaclth=2,scm.

    The  enly  specitnen  ebtHined  from the  Acrgioptycrkias zone  in thc Mosl,i sanJstone  of  }'Iiraiga I, ],TLval{e

District, is unfortunately  llot  weiZ  preservcd, its anterior  side  belng much  sq//cezc(1  und  tlie lewcr border

brol{en awav.

    Superior berder lengthened, concave,  forming an  obtuse  angle  with  the siphonal  border.

    I], scutcheon,  occupying  almost  the vvhole  f)f the  ul)persllrface,  concave,  raLsed  along  the supcrior  bordei',

-,ider  anteally  but narrewer  posteally; oblong  in outline  when  the  valves  are  clesed;  traverscd b]r i6  thick

costellae,  extending  fi'om the inner border obliquely  upwards  to the  superior  border; they are  arranged

closer  together near  the uniboncs  but more  distant posteally, Area  narrow,  its umbonal  portion rcduccd

to a rnere  ridge;  surface  smooth,  and  bifurcate by a mes{a[  furrow on  its posteri,)r portion,

    Pallial portion of  the  valve  u,ith  nutiierous  very  thiek  costae,  ull of wlrich  except  a few posterior
enes,  oflginate  at thc iuarginal  border of the valve;  the 3 or  mere  costae  nearcst  to the  apex  are  con-

centrie  or  curved  obliquely,  they  merge  on  the sbell-surface  before reaching'  the anterior  border; thenext

7 pass obliquely  forsvard either  to the anterior  or  lower border becoming  there  niuch  attenuatecl  or  enlargcd;

thcse 7 ribs  are  very  coarsely  crem]lated,  giving rise  to thlck tubercular tiodes;  the other4  or  more,  oc-

cupyirig,' pesteul portion of  the valve  originate  not  en  the marginal  border but little below  of  it.

    This species  is allied  to  ZPvciXXijbrniis, but is distinguished from it by  havingslightly narrowerinter-

costal  spaccs  and  very  coarsely  tuberculated  ribs,

                      Locality:-  Hlraiga  I,, Miyuko  District.

                      Horizon  :-  Iltt,ge'optrvckus zone,

                  Trigonia longiloba JiMEo.

                      I']. I(i), Fi.cr.,g; ?1, IIC2), Fig. ioa,  b, i[, iz

            iSg4,  7Yigonia tong'itobtr JmBo r Beitr5gc zur  Kenntnis  der Kreideformatioti von  Hekkaido.

                    
Pal.

 
Abh.

 
Bd.

 
V][.

 (Neue Folg,c'
 
Bd.

 
Il)

 
Hcft,

 s. s,
 4L,, Tuf,

 
VIII

 ()fXIV), Fig.

                    2-4･

              [)in,ensions:-

                  Height=  2,3  cm.

                  Lens,th=3,s  cm.

                  Breadth=qgcm.

    The  type  specirnens  of  this  species,  on  which  Jmmo'$ description is baseti, are  in a  rather  bad  state

of  preservztion; hence the  foILewing supp]emcntal  note  is made  on  bettev ones  idi YABE's  collection.

    SheU lil{e r  }:Jkop,amai; e.t.cutcheon  relatively  short,  moderatel.v  aLtenuated  posteally, cDncave,

rcmarkably  raised  to",ards thc superior  border and  traversed by niany  costellae,  extending  from the  inncr

border obiiquely  backward to the superior  border, Area wide  show{ng  a iaint trace of  ruesial  furrow;

s:nooth,  except  the uTnbDnal  portion ef  the area  ",hich  has  costellae  originating  at the marginal  bordcr,

and  diverging back!vard ; the  costellae  are  distinct near  the  umbones,  but bcco"]e sTradually shurter  and

frLinter with  increaserl distance, ancl  finallly clisappear.
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7)ee C'retttt'eons 7Yigontlie .fi'vvi Jd41,ako a"fl  ffbkth`tido, 4[ (7)

             
Palliid

 
surface

 of  the valve  occupied  by m  or  rnore  smooth  costae,  of  wiiich  3 near  the  umbones,

         are  oblique;  the next  6, o[i the most  It]Aated por'tion of  the  valve,  make  a  gentle flexurc and  sweELalittle

         
at
 
their

 
mlddlc

 portion and  the remaining  3 on  the posterior depressed portion are  straight  and  set  oblique,

             
Iri

 
the

 
external

 forni, as  well  as in the ornamentation  ef  the  shell,  this  species  resembles  ?'1 I?bkop,antdi

         
and

 
Vl

 Orevft,ula, but is easily  distin.cruished from the  latter t'",u, first by the different scuTpture  of  the area

         near  the umbones  and  of  the  escutcheon,  and  sed:ond  by less numerou/'  costae,

                               Locality :-  The first {lorge of  the ]lcushumbets above  the I]cushumbets coa!

                                             mines,  Hol{kaido,

                               Herizoi"- 7/ lo7ig'ilotiti zonc.

                                                    .

                           Trigonia Yokoyamai  sp,  nov.

                                Pl. II(2), Fig, is,  i6a,  b, i7･

                        Dimenstons  :-

                           Height==2,Scn],

                           Length=4,2  cm,

                           Ilreadth=- I,I  cm.

             
Shell ovately  trigonal; remarkably  inflateci anteally,  produced and  attenuated  postcaLly, urnbones  not

         e]evated,  anteron]esial,  incurvcd and  s.1{ghtly  recunred;  anterior  side  of  the  shcll  convex,  -vUe,  its border

         arcuately  curved  with  the lower border, wh{ch  is excavated  posteally; superior  borderlengthened, straight

         and  ebliquc,  its extt'emity  forming an  obtuse  at)gle with  the  slpbonal  border whlch  is more  or  less V-

         shaped.

             
Escutcheon

 ecc-pying  niore  than  one  haLf of the upper  surface  of  the  valve,  [oncave,  wider  anteally

         and  narrowcr  posteally, and  traverscd by snieoth  cestellae,  about  i3  in nuniber,  which  extend  from the  inner

         border ob]Iquely  upwards  to the  superior  border, and  are  arradigecl  closer  togethcr near  the  umboncs  but'

         graduaLly distant pesteally. Area excavated,  slightly  elevated:,  narrow  anteally  but wtder  posteally, bifurcated

         
by

 
a
 
distlnct

 
median

 gruove; plaTn, except  the umbonat  portion svhich  is, on  a  certain  specimen,  apparently

         
traversed

 by a  series  ef  transverse cestellae,  1{nki'ng those  on  the escutcheon  and  the costae  on  the pallial
         surface  of  the valve.

             Pallial surface  of  the  vFLIve  provided with  nuLunerous  plain costae,  all  of  which,  with  thc except{en  of

         a  few  posterior ones,  originate  at the border ef  the area;  the costae  shed-roof  shaped,  with  the anter{ot

         side  steep  and  the  posterior slopTng  gently; 6 costae  nearest  to  the  umbenes,  arranged  cDnccntric  ur  in

         eblitlue  curves,  disappeav near  the  anterior  bordc:r; the succeeding  7 enlargu  or  beconne inflated at  their

         m{d(ile  portion and  pass obliquely  forwards either  to  the  ant.a'ior  or  to thc lewer border; the  others  4,

         oceupying  the  flattened posterior portion of  the  vulve,  eriginate  not  at  the marginal  border but a little

         below  it; they  are  short,  narrow,  arranged  close  and  nearly  vertical.

             This  specles  appears  to be closely  relatcd  to 7Z erdelensis  GAB].i) in the Rip!ayan fauna vf  the New

         Jersey Cretaceous of the U.S.A. But the iatter is distinguished from  the former by having the costellae

         on  the  area  making  an  ucute  angle,  facing the  /uinbones,  with  costae,  and  by having the  costae  on  the

         anterior  surface  of  the valve  nnore  curved,

                               LoEalities:- Hiraiga ]1, Taro, and  Moshi, Mivuko  District,

                               Horizons :-  Zjufosiofua zone  (Hiraiga I), Moshi sandstone  CTare), 7}'ig'enia 2fieu-

                                              ckiana  zo. ne  ("'Toshi),

            
J)

 
S'vusH'v

 
WELL]R

 
:
 

A
 Rcport  of  the Cretneeous 1'aTttontol-gy of  Ne-, Jersey, based upn"  thc  straLigraphic  h'tudies of  Geerge  N,

         Knapp, Geological Sutvey ef  New  JerseF, lge7.
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'
 Trigonia brevie:Lla sp,  nuv.

                       ?L  II{2), FisT, 18, i9.

               Dimensiens :-

                   Height=2,2cm.

                   I.ength=  2,8  cni  .

                   Breadth  --o,g cm.

     This. species  is represented  b]r many  speel[nens  collected  by Y,mE in the 7ketis aff  ofnt's zonc  of  the

 n'igonia sandstane  of  llekl{aido, one  irb outer  cast  and  the  other  provided partly test;  the  best specin]ens

 ef  the latter aTe  figured on  plate II.

     Shell ovately  trigonal,  inflated anteally,  precluced attenuated  and  deprcssed posteall.v; umbones  small,

 
not  elevated,  a[iteromesial,  incurved and  slightly  recurved;  anterior  side  very  cenvex,  with  its bc,rdcr rounded

 ancl  arcuately  curved  with  the  lower border; superior  border slightly  concave,

     
Esaitcheon,

 occupying  almost  half of tlte upper  surlace  depressed, wider  anteally  but narrower  peste-

 
all}r,

 traversed b.v the costellae,  which  originate  at  the  inner border and  extend  upsvards  to the superior

 
border.

 They  are  usually  obsolete,  but/ semetinies  distinct, little raised  on  thc surlace  and  sometimes  t.tuite

 disuppearing. Area very  narrow  near  the umbones  and  showing  a  trace  of  costellae,  which  are  often

 
hardly vislble;  its posterior portio" sniooth,  only  Lvith  line ef  growth  and  a  median  groove,

     Palliai surface  of  the  valvc  has numerous  slightly  crenulatcd  costae,  all  of  which,  except  a  few

 posterior ones,  ordgtnate  at  the  margina.1  border; costae  forming an  obtuse  ridgc  with  a  steep  anteHI  and

 gentlc postea] slepe;  more  than  8 aaterior  costac,  en  innated portion of  the valve,  enlarge  at  their

 middLe  portion and  pass obliquely  forwa:'ds to the  anterior  and  lower borclcr: tl]e reniaining  3 or  more

 costae,  occupyin.rr  the flattened posterie,r pertien oF  the valve,  ori.o'inate  not  at  the  niarginal  bQrder but a

 little betew it, and  are  short,  narrew  and  c]osely  arranged,

     
This

 
species

 much  rcsembles  Z  Ybkaytwnai and  Z  longi!ebtr, though  easily  distinguishable by its slightly

.crenulated cestae  and  the  remarl(ably  concave,  plain ur  obsotete]y  costelrated  escutcheon,

                       Locality:-  Along the  Ikushumbets,  sonie  3 km. above  the Ikusliumbets coal

                                     mines,  Hakkaido.

                       Horizon :-  7)-etil" aff  tltiinis  zone.

                                   (Pennatae subgroup).

                  Trigenia cfr, subovalis  Jn{Bo,
                      Pl. I(T), Fig. r4-i7.

            i8g4,  7}Zgonla subo?,atis  JiM]o : lleitrige zur  Kenntnis der  Fau-a  der Kreideformation  von

                    Hokkaido.  PaL. Abh.  Bcl. VI, (Neue Folge  ]3d. II) Heft. 3. s, 42, TaC VIII

                    (XXiV), Fig. s, sa.

              Dimensions  :-

                  Height  =-  I,g  cm.

                  Length  ==  2,g  cm.

                  Breadth=o,6cm,

    Z"igonia
 sueavalt's  is a  species  fi]undecl by J[MBo en  t"ro  figured specimens  froni the  7]vig'fniia sHnd-

stone
 of  tlokkaido. Z['l]ey are  3,6cm.  ]ong, rather  convex  and  provided with  relatively  thicl( test.

    On  the contrary,  the  specimens  noxv  being described are  considerably  sniallei' iTi size and  moderately

convex;  they are  all  in the  cast,  but the sculpture  of  the  shell  surface  is distinct]y rnarkecl  on  them,

indicating tbat  they  were  provided with  a  relatively  thin  test, Notwithstancling thesc differences, they

n]uch  resemble  the original  specirnens  of  the  species  in all  other  essential  churacteristics..
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1)be

 
&etacgous

 7iyigvnilte ySvm  ildZ7aka  and  fibkkaicfa, 43 (g>

    Shell ovately  trigonal, rnuch  produced  pos'teally, moderately  eonvex;  umbones  anteromcsial,  rather

prominent;  superior  border straight,  the  anterier  $1iort, convex  and  the  lower rounded.

    
Escutcheon

 broad, depressed, with  about  i8  oblique  and  gently curved  costellae.  Arca  narrow,  appear-

ing
 as  a  nacrow  keei near  the  umbones,  becomirbg gradually broader postearly, smooth  except  the lines

of  growth and  without  longitudinal furrew.

    Pallial portion of  the  she]1  with  vertical  and  1]orizontal costae;  the vertical  costac  occupying  an  area

near
 
the

 
umbones

 and  the posteroior angle  (a littTe inore  than  %' of  thc  whole  surface)  and  the  horizontal
ones  the remaining  part near  the  lewer anterior  margin.  Vertlcal costae  broacl and  flat, interca]ated with

narrou'
 
interspaces,

 about  g posterior ones  of  them  extending  from the rnarginal  to thc  lower border, while
the anterier  4 are  interrupted by the  narrow  hovizontal costae,  "rhich  are  about  :S in number.  Lines
of  growth distinct near  the  lo",er margin.

    7)igvnia tnaitdenst's MifnTEAvEsi}  from `'c"

 horizont of  the Cretaceous of  ]vlaud Is. in the 9uee"
Charlette Is. is a species  very  eLosery  arlied  to the prescnt form, but is distinguished from tlte latter in
having the  cestellae  on  the escutcheon,  arranged  just in reverse.

                      
Localities :-  The lower course  ofthe  Ponhorokabets,  near  the Yubafi  coal  rr]ines,

                                     and  the  first gorge along  the Ikushurnbets above  the Ikushumbets

                                     coal  mines,  Hokkaido.

                      Horizon :-  Vl lon,g. i'dpba  zene.

                                     Quad/ratae Group.

                  Trigonia efr,  Tryeniana  GAeB.

                      PL  I(i), Fig, il-r3.

              Dimensions:-

                  Height=5,S cm.

                  Length ==  7,7 cnn.

                  Breadth= 2,o  cm.

    Three speclrnens  of  the  9uadratae are  now  believed by the present writcr  te  belong to one  and  the

same
 
species,

 
though

 
tliere

 are  among  thern some  slight  difTlerences regarding  the surface  sculpturc;  all

of
 
them

 
are

 in the state  of  stone  nucleus,  although  apparently  owing  to the thinness of  the tcst, the
cestae,

 
costellae

 and  tubercles are  moderately  well,  if not  quite distinctiy, inipressed on  them.  Fig, n
represents

 one  of  the specimmens  which  is compressed  and  elongated  subtrapeziform  with  $mal],  untcrior

subterminal,  not  much  elevated  umbones.

    Escutcheon itnperfectly preservcd on  the specimen.  Area  extraordinally  broad  and  flattcncd posteally,

,with 
a
 

rou"ded
 siphonal  bordcr, strongly  attenuated  toward  the  umboncs;  lonsTitudinally divided by  a

feeble
 
furrow

 
into

 
two

 
asymrnetrical,

 narroxv  inner and  broader outer  fields. The large, rounded  posterior
muscular  impression is niarlced  distinctly on  the ni{ddle  of  the area.

    On the pallial surface  of  the  shell,  there  are  s dist{nct and  2 obsolete  costae,  provided with  a  fow
relatively

 big tubercles, and  running  obliquely  from the marginal  border downwards  ai]d forwards, the  2

or  3 posterior ones  being  less curved  than the others.

    Anetlter speclmcn,  Fig, 13, srnaller  than thc former shows  the sTnooth  area  better preserved near  the
umbones.  The third one,  Fig. i2, difTltrs from the othets,  by having that  part of  the area  near  the
umbones

 
relativery

 
narrower;

 this specimen  further shows  the surface  of  the escutcheon  provided  with

diverging
 costellae.  Taking thcse three  specimc:ns  altogether  as  belonging to one  ancl  the  same  species,

        t ttttt

   
1)
 J, F. WHn'EA-Es:  Mesozoie  fossils : Vel  I J'art, IIL  O-  Lhe fos!ils of  the Ceal  heRr,mg Dcpusits of  the (2i,ccn C!]ar]ette

Ihlands
 

collected
 
by

 
Dr

 
(},

 
M.

 PAwsoN  in  ]S7S  P  23e  Pl XXXL  Fig  2. GEal, Hnd  Natu!al Histmf  Stirvey of  Cnnada ISS4
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it is gt least certain  that t]ie species  n/-uch  resembles  Z 7)v,oniana Gm].'} from Div. A  of  the Nanairne

Cretaceous, Vancouver Is., though  the  costellae  of the fornier specics  on  thc area  near  the  umbones  arg

not  visib]e,  probably ewing  to  bad  preservatSon; otherwise  there is no  esseiitial  difflerence recegnisable

between  the forms frorn Hakkaide  and  Vanceuver Is,; neverthiess  the  prcscnt writer  thinks it better for
a while  not  to identify' the form  from  Hokkaide with  Z  7}y,oni`ina, but to  treat  it as  Z  cfr, 7}tyoniana.

                      Local{ties:-  The  lovver ceurse  of  the Ponhorokabets,  near  the Yubari coal

                                     miL]es,  and  the first gerge  ateng  the  Il{ushumbets  above  the

                                     Ikushuiibets toal  mines,  Hokl<aido,

                      Horizon  :-  1lr4g'onia sandstone.

                                      Glabrae Group.

                  frigonia Kikuehiana  YoKoyA}fA.

                      PL II<2), Fig. i-r,  4a,  b, Sa, b, 6-g･

            
18gi,  7"'ig'pnia li)kuche'ana YoKoyAMA:  On some  Cretaceous fossUs from  Shikoku. Journ.

                    CoU, Sci, Tukycb, Vo]. IV, Pt, II. ?. 363, PI. XL, Flg,. 4, sa, h, 6.

             ,, 
7)'igonia

 
rotunclata

 YoKoyA}iA (non 1(o)･mNovsKy), ].c. I'. 36s,, Pl. XL,  Flg. 7, Sa,b,g.
              Dimensiens:-

                           (r) (2) (3)
                  Height--  7,g cni,  3,S cm,  2,8  cm.

                  Length  ==  8,4 cni,  4,2 cn]. 3,iS CM.

                  Breadth==I,oem, O,9 ¢ mJ  OJ9CM･

    7}ig'onia belonging to  the G[abrae greup is very  abundant  in the Moshi and  the IIiraiga sandstone

of
 
the

 Miyako District; although  very  variable  in ferm, all specimcns  are  believecl to belong to  one

species,  71 ?Vikitckidina YoK,

    
In
 
the

 paper  
cited

 
YDKoyAMA

 distinguished tsvo specigs  of GIabrae from Shikol{u, Z  kve"ckiana  and

Z  ratuncinta,  the  former being trigonal, and  the latter rounded  in outline.

    
In

 
the

 
rich

 
rnaterials

 of  7Yigvnla f'rom MLyako  District, the  present writer  was  ablc  to find not  omly

those
 
forms

 quite identical
 te those typicat  7: llikuchi'ana and  Z  roitszatinta as  described by YoKoyAMA

but also  those connecting  them  in all /gradations.  For  example,  Fig, I and  g show  two  typical  spcclmens,

ene  almost  indisti"guishable from the typc specimcns  of  Z  lrlkucfiiana and  the  other  fronn Z  rotundeia,

svhile  Fig. 2-4,  6 and  7 represent  the forms apparently  intertnediate between  them  in outline  and  in the
convexity  of  shell.

    
Indeed,

 the variation  seems  to go far beyond the  limit indicated by Z  M'kuchiana  and  Z  rotuntlata  ;
thus It'ig. s a, b show  an  irrdividium more  inflated aleng  the median  line of  sheli  than in ll ?V?'kuckianfv,
Further

 
the

 
shallow

 
depression

 marking  the beundary  of urea  and  escutcheon  and  the 1]inge undergo  also

a  not  llttle variation;  thc former, which  is more  or  less well  marked  on  some  specimcns,  is almost

obsolete
 
in
 
the

 
others,

 while  the lattcr, especially  regarding  to tl]e trigonal teoth of  the  left valvc,  is

developed exceedingty  stout  in some  specimens.

                      Localities:-  Hicleshimu, Moshi, IIiraiga I, Miyako  District,

                      Horizon  :-  71 1ifiknchiana zone  (Hideshima and  Moshi),

                                   I7Llg'atzPtycthzts zone  (Hiraiga 1),
                                                      '  ttt-t- tt               tt -tt

   
I)
 J. F, WHIrs,tvus  : Mesozoic fossils, VoL  I Part II, On  the fossi]s of  Lhc Cretaceotts Rocks  of Vanco"yet  and  Adilacent Js,

in  the hLrHiL of  Ceorgia  P  i6I,  Pl XVIIJ,  Fig. 7, Cleol Survcy  of  Cai]ada. tS7g,
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Figs.

Fig.Fig.Fig.

Figs.Figs.

Figs.Figs.

                          Explanation of  Plate I.

                            (All Figures in Nat. Sizc)

i, 2. 7leigonia 1ft)kkaimana  YEHARA.  Cbecttdeea zone,  H{raiga I, Miyako  DistricL; adutt  specimen,

3, .  ,, ,,  
Hiraiga  sandstonc,  Haipe, Miyako  Distilct; showing  the

                                   hinge  line,

4, S, 6･ ,, ,, ,,  
7)'igonia tbi<gi'loba zone,  ?onhoroLcabcts Rtid  lkushumbets,

      . Hol<kaido; Internal Mould,

7, .  ,, .  Th ¢  same  zone,  Ponhorolcabets, HokkaidoJ  external  mould,

8. ,, ,,  ,, Cbtczalpea zone,  Hiraiga l, Miyako District;ayoung example.

g. 1]"igania longilofia JiMBo. 
'Z}wigonia

 langiXobtt -zone, Ikushumbets,  Hol{I<aido; external  niould  of

                                   a  young  speclmen  havlng  weU  pteserved costellae  on  the

                                   umbonal  portion ef  area.

 
roa,  b, c, 7)'igonia KbXoi YEHttRA,  th,gioptychas zone,  Hiraiga I, Miyake District; adult  specimen.

 Ii,  i2,  t3, 7Yigonin cfr. 7)tvtniiana GABB. 7higenia sandstone,  ?onhorekabets and  Ikushumbets,

                                   Hokl{a{do ; internal rnould  with  surface  ornaments.

 i4, is, Pig'onia cfr,  subovats's  J[MBo, niganin loflgiZefia zone,  the same  rocalities; internal mould,

 i6, I7. . ,, .  .  Thc sanie  zone  and  the  same  localities;External tneuld.
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Flg.Figs.

Figs.Figs.

Fig.

F'ig.

Figs,

Fig.

Fig.Figs,

Figs.

Fig,

Figs.

                            Explanation  of  Plate II.

                              (AIL Figures in Nat. Size)

I. ?hJeenia )it'thncbiana  YuKuyA}{A,. 7}tg'puia maitcki"uci zone,  Hideshima,  Miyako  District; nor-

                                      rnal  form.

2･ ,, .  ,, The  same  zone  and  the  same  locality;avarietal  form.

 3i 7･ ,, ,,  ,, . 1]krgtZu}tycncrs zone,  H{raiga l, Miyalco Distriet; varietal

                                      forfi]s.

 4a,  b･ ,, .  .  The  same,  Halpe, Miyako  District;avarietal tbrm,

 5a,b, 6･ ,.  ,,  ,, 7]va'gena kde"chittna zone,  Moshi,  Miyako  District; varietal

                                      forms.

8･ ,, ,, ,, fllagiopiptchus zonc,  Huipe, Miyake  DistrictJavarietal form

                                      exhibiting  the  hinge.

9･ ,, ,, ,,  
7hig'ania Kiteuckiana zone,  Moshi, Miyalco District;a form

                                      closely  ullled  te  Z  rotNndna  YoKoyAMA.

 ioa,  b, 7'rE'gvnia lengilbba JiMBo, 7)igonia tengiXbba zone,  neaf  the  Ilcushumbcts coal  mines,  Hok-

                                      kaido; internal meuld.

ii･ ,, ,,  . The satne  zone  and  the same  locality; external  n]ould,  having

                                      tlie diverging costellae  on  the umbenal  peTtion ofthe  area.

i2･ ,, ,, ,, The  same  zone  and  the same  locality; external  mould,

 I3,  14. 7'ri 'enict DtitgvtasaJmtnei Yi;,HAHA, Orbitalintr sandstone,  Raga Il, Miyako District; adult

                       . speamens,

 Is,  i6a,  b. 7)'igonia }Zko.1,a,ntti Y]],iiATu. 7]ylostoina zone,  Hirai.aa I, Miyako  District; adult

                                      specltllens.

I7･ . .  ,, Cucttt?ZietT zone,  Hiraiga l, Miyal{o  District;ayoung

                                      exampLe.

 I8,  Ig.  1're'g'onia brewicula YEE{ARA. 7)7etis aff  cEpanis  zone,  aleng  the  Ikushun]bets, Prov. Ishikari,

                                       Hokkaido;  adult  specinien.  The  transverse  cestellae  on

                                      the escutcheon  scarcely  visible  on  the  figure are  more

                                      pronounced on  the nctual  specimen.
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