
          MEnelks oF wma Co-EGE oF SomNeE VMvERs]Ty oF KyoTo, SEwtEg B.
                          Vo}. XX, No. 4•, Article 4t, 1953. '

          Discovery of ClaTaia and EzamorPlzot.is from Triassic

                    Yakuno Group, Kyoto Pref., JapaR•

                                     By

                             Keiji _NAKAZAWA

               Ceo]ogical and Mineralosical Institute, University of Kyoto

                             (Received Aug. 3, 1953)

                                   Abstract

    The Yalcuno gro"p distribtited in the ]N(EaizLiru zone has been eonsidered Anisian in age.

!Aately the author confi'rmecl that the age oÅí its lower part belongs to the Scytkian by (llseQvering

tlie Eo-triasslc pelecypods and ammonoids. Species of Clarai.a and Euntorphoti$ Qf theformer
are dieseril)ed.

                                  k'efaee

    The ]VIaizuru(ge#'fggs) clistrlct is cltaraeterized by a zoRal arrangement of the

PermiaA Maizuru grotip, t}3e Lower and Middle Triassie Yakuno (lf(fivgeg•) and
Kawanishi (•trifY"e) groups, t}ie ILTpper Triassic Nabae (suEva?lr) group and t}ie so-called

                        JctP"X Sea

Fig. 1. Index Map of Fossil I,eca}ity
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Yal<uno basic intrusive rocks as repoxtecl })rlefiy lii the preeeeding pani er (llNIakazawa,

1952a), and is ca}lecl the "Maizuru zone" by S. -"'{atsashita <1950, p. 4Al; 1953,

pp. 3,<k). (See rlrextfigure 1) . This zone is new confirrned to continue into
Okayama(s-rfipt) Pref., about 130km FVSW from liiaizuru (Nalcazawa, 1952b, p.
288), and its upper Triassic fossils were partly clescxibed by T. Kobayashi aRd
l<. Ic.hikawa (1952), ?isi. Kambe (1951), and the autkor (19i)2a), ]]ut noBe of tlie

fossils from any otheer groups except only one gastnyopocl species Sisemui (?) japoiitca

Kob. aRcl Ich. from the Yakuno group (1952, pp. 79-81, P]. II, figs. 7-9). Tke
age of the Yakuno gyoup has been censidered as Anisi.an by the discovery of am-
monolds including "Darut,bites" and some ceratitic arr}.inonites ('T. Koga, l948,
p. 15). But when the author tool< a survey ef the Yakuano ancl the Oe ('ti<"tl) clistr!ets

in this zoRe, he eollected maacty Eo-triass!c animal fessils, whieh coRvincecl hlm that

the lower parts of the group beloB.ff to Scythian a.cre. The speeies of Claraia,
whieh ls of the first oecurrenee in Japa], axx{l Ilunxorpli,otis among these fessi}s

are described here.

   l)islriet             l4"ig. 2. Geological Map o.f Shhnoyakuno

H: Heki foi'mation I< : I<avvanis}ii group Nukacla fo]rmation
Y;Yakuno group 'is:Limestone lens rocks
  YI Lower formation Q : Qtiaitz l'orphyry
 YIi Midclle foxmation a: I'Ie]d (H-Ttt"iee) d: Chi.crono ('Tig!Fti.5];)
  YIII Upper formatien }} : Nllkacla (esMi}ll) Å~ ; i"iossil lecality
D : Dilluvium (TerraÅëe) c: Shimoyakuno station (1:•rf"ftJJIaL.eYr.Rsu)

}.• Yakaxno
<N akazaxva,

clistrict (in

Oceux'k'eg]•ce Q. ndi EIorgzoE] ei' Claraia axxdi Eit7'TLerPhOtiS

 Distriet (See rCextfiocr. 2):- As the result of his recent survey
1951, pp.I'6), Kambe's opiwain about the geolegy of the Y,akuno
Nak. Ich. and Kambe, 1951, pp.4•0-4•3; Kob. and Ich. 1952, pp.

'
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56,57) should be emencled as follows. Kambe's A zone is not paleozeic but
the western extension of the Kawanishi group eguivalent to the Yakuno group,
and contains no chert but l}ighly sil!cified shale caused by granitic intrusioll•
D zone is net only composed of the Heki formation (now inc}uded in the!abae
group), bat also of the lower part of the Yakune group (YI) in its estern half-
The Yakuno group constructing B zene and a part of D zone is eevided into
three formations as glven be}ow in aseending order:
      Lower Formagioen (YI)`•`•••Dark b}ue, thin-bedded slia}e, er sandy sliale,
    and tliick-bedded sandy shale, partially calcareous Lftncl siaty, especially so near

    faults. Fessil yare. Thiclscess 130m+.
       wt.ididge Forma#ion (YII)••••`•Mainly darl< blue to dark grey, fine- te,
    often, medium-grained massive sandstene, mere or less calcareous, intercalating

    thin conglomerate and sandy shale beds. Foscuil rare. Thieklless 380yrx-•
      Upper Formatkm (YIII)• • • • • •Daxk blue, slaty, Iaminated, often calcareous,
    ratlier thick-bedded sandy sliale and tkin-beddea black shale, with fme-grained

    sandstone. Fossiliferoms. Thick"ess 280m+.
    ']]he eccurscence of atnmonoids atad gastropocls hitherto known were all from
the upper format!on (sucli as Loc. Y-10,11,12 in Text-figure 2). The middle
formation c!)anges graclually aR[l latei'ally its roek-facies into sandy shale and shale

eastwards, ancl it makes l]im clifficult to subdivide tke group. }l[e obtained some
fossils as below from the transitional part at Nakada (Loc. Ynv 9),
       Sisenna (?) japonLca 1<ob. aiid Ieh.
       2NIu,ctsLopsls sp.,

ancl at Heki (H-Iimu_r, !.ec. Y-l4,) from a block of fine-grained sandstone of the

YII formation, •
       EIumorphotis sp. affl. nueltLIIfrorntis Bittn.

       Spirbferina sp.

       ? Sisenna (?) japonica Kob. and Ich..
From dark greenish blue slaty shale of Yl formation near tlie east entrarace of
the tanne} of tlie San-in Railroad Line at about l.3km east ef Shimoyakuno
station, he dlscovered many fessi}s, crowdeC{ in thin ]ayer, as fo}lows,
       Pseudiornonotis (Claraia) pu•lcheZla n. sp.

       paleonetZo sp. ct
       Pti}na sp., "Xenoaiscies" sp.
       Meekeceratids?, gastropods.
    This formation there is thrusted by the Permian Nukada formation at its north
side and intrudecl by the basic rocks at its south side.

2. ee DistptÅët:- In this clistrict at aboulr l6km east of Shimoyakuno, there is
distridute{li the Kawanis}ii group at the west of the 'ITuera river C}llB`tc'N!) and the

eastem extension of the Yakune group at its east. The Iatter group which
formerly called the Kawahigaski('paJIO groulo tentativeliy, was divide(l into two
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formatiens by the author as given })e}ow (in Nak., Ieh. and Kambe, 1951, pp•
43-46).
     I Tae'ste)ai'a (ffikvif-) geog•ma"te3ewi (Iower)i • • •• •• nyDarl< b}ue, banded er laminated

sandy shale and shale, more or less slaty and often calcareotts, with i-me-grained
sandsteue. Fossi]iferous. T}}iekRess 6eOm+.
     (]bkigfoaeake (LfteiO;Ig) Fgsc2veE tieii (up})er)i •• •• t• •"'lainly pale b}ue to dark blue,

massive or thlck-bedded, fine- to meclium-grained, rarely pebble-bearing sandstone,
moye or !ess calcareotts, intercalating rathex tl}iek beds of dark blue to biack shale

and sandy shale. [l]kickness 700m+.
     From the ltppermest horizon of the Narabara formation at the sout}'i eÅí
Okuyama CfitLiLi-l), Kawahigaslii (Loc. Kl/I-2), the fo}lowing fossils were ce}leetecl,

       Pseztdomonot•is (Claraia) sp. indet.

       Lirna sp., Op}}tcercgs sp.

       `c BakevelLia " sp., "Xerzodisctes" sp.

And frem the horizon ahont 100m belew the preceecling one (I.oc. I<H_4,),
       PseucZo?n,onotis (Clarai,a) sp. aff. deciclens Bittn.

       Pasleor}eilo sp. "f, S

       Myophoria sp., .Linza sp.
       "Balgevellia" sp., gartyepods and others were eo}lected.

    Juclging from the above stateft Åíossils cnncl their stratigraphic })ositioiis, it is

surely concludecl that the lowex parts of the Yakune group (YI foxmation, Narabara
formation, ancl perhaps YII tburmatlon) go llp te ScythEan in age.

                           Deseft'Spt,goit} eS' speeEes

                            Fami]y Pteriiclae ]•leek
                     Cexxus PseietloJnorzotis Beyaricl}, 1862

                       Su])genus Claraice Bittner, 1901

              Pseudo?nonotis (Clara•id) pzeZchella Nakazaw•a, n. sp.

                              Pl. III, Figs. I"7 .
     Diagnesis:- Since all speeimens are intensly defoxmecl, it is difficu!t to build
the original shape. But it is, nevertheless, possible te cleseribeit wltl} eonsiderab]e

accuracy by ebservlng many specimens.
     Shell very small, most]y 3 to 8 mm, maximum l2 mm in length, suborbicular,
height alrnost equal to lexxgth. Hinge-line straight, relatlvely short a})eut two-thirds

of the length of the shell. Left valve fairly conxrex, umbo situated at about
two-fifths of the ]ength behincl tlxe antexior encl, salient above the hi'n'ge-l2ne.

Anterlor ear smaller, slightly depressecl, posterier ear ]arger, bz}t not bordeared
distinct}y from the rest of the she}l, and never protracled baclscwarcl with reunCled
posterior margin. Right valve almost ficat or a }2ttle; convex, umbo never pTojectecl



'
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 over the hinge-}ine. Anterieur ear small, embraclng deep byssal :ietch under it.
Anterior margin asceAding up with rounded antero-ventral, but shar}]Iy bending
backward,           forming concave anter-odorsa]. margin.

     Surface of both tke valves a}most smootli (P]. III, Figs. Z,eq 7a) or omamented
with very weak or, rarely, fairly clstip.ct costae (P]. III, Figs. 2,3). Smooth and costatecl

 indivlduals connot be separated from each ether owing to teransit!onal forms (P]. III,

 Fig. 6). Conceiitric Nvrhakles almost absent or a few in number amd feeble,
almost limited o:a umbonal half.

                                 Atleasurements

     No. I,ength IIeib,ht iiin.cre]engtli Uil}j,111":LSiS.i:a"e e5o,Anfg.ffia'fa.,fi,ilj]ky

 l }5.il"a.ll;'p.> 7•4•mm 6•3mm(8595> 4•.5mm(6196) 3.5mm laterally

 2( t,) 5.0 4,.2 (84,) 3.5 (70) L8 Il
 3( 't ) 5•5 6.8 (124) 4"0 (7I ) 30 lon.crituclinally
 4( tt ) 7.2 .le.0 (I 39) 3.3 (4,3 ) 2.0 ll
 s(I,eft) 7•2 7.5 (le4,) 4.5 (6`t, ) 3.o ''
 6a(", Paratype) 65 9.0 C138) 5.0 (77 ) 2.2 't
 7( tt ) 7.0 5.5 (79 ) 4•.4t C63 ) 2.0 ]ateraily
                              95: Batlo to tlie ]ength

     Comparison a.ncl Remarks:- This species has a little resemblanee to Cl.
grtesbaclti Bittn. (1899b, p. 2. pl. I, figs. Iin4+ and ether authors') ancl Ct. tvangi

Patte (I935, p. 23, Pl. II, figs 7ww16) in its radial sculptur and outline, but
distlnguishecl by the almost absence of the concentric scu}ptuTe, very sma]1 size
and relatively long and eon..eave an.tero-dorsal margin sliarp]y bending dow." to
rounded antero-ventyals.
     There is only oRe specimeR which has a tetally xoundlecl anterior margin a.n{l
distia.ict eoncentric wrlartk}es exx tbe upper ha}f of the shell. This is collsiderecl
cft variabie form ef the s.ame species (P]. III, Fig. 5).

     Occuryencc:- I.ower formetion (YI) of Yakuno group, east entrance of
the tunnel of tl}s San-in Railroacl Line at Chigone(I•ifi! i'}), Shimoyakano village

(Loc. Y-5). Associated with Paleoneilo sp., Pinna sp., ".X'enodiscus" sp.,
]V[eekoceratids? (Reg. Nos. .I'L7Vl IOe4,7-56).

                Pseuclorrtonotis (Claraia) sp. aff. dectderbs Bittn.

                              Pl. III, Figs. 8,9

    Diagnosis:- Only en.e left valve axtd a slightly detachedl opl?osite va}ve
known.
    Left valve ob!iguely eval, ineguilatgral, strongly inflated, maximu}n at about

5 mm below the umbo, antero-ventra} margin more broadly rounded than the
postero-dorsal. Um})o situated at about the anterier two-fiftl]s of tl}e }eRgth,
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preminent and projected abeve tlie hinge-line, curved inward formlng orthogyrous
beak. Hinge-line straight, short, }ess tlkan two-thirds of the shell-length. Anterior

ear very degenerated; posterior ear larger, but de]imited obsearely from the main
part of the shell, of w}iich the posterior margin rounclea up axtd forward joining

te the hii ge-maTgin witli rounded obtuse angle.
    Right valve slightly coRvex, more circuiar than the left, in genera} outline
as we}1 as in those of beth the ears sim"ar te the rigl}t valve ef the preeeeding
species. Length nearly equal to height, ventral rnargin more broad}y rounded
tkan anterior ancl posterier ones. Umbo not projected abeve hinge-margin.
    Surface of both valves' nearly smooth, witli enly slight eoncentric groxvth-lines

of various strengtli and imtervals. .

                               Measuremetats

                  f.,ength I'Ieigl}t Depth Hinge lengtli
    LeÅí't valve ]2.2mm l3.5mm 3.5mm 7.2mm
    B.Sght 't. ].3.0 l2.8 ca ].2
    Remarks and Comparison:- Both va]ves are rather different in shape, the
right one is more circtt]ar ancl symmetric whiie the left is more s}ender a):td
eblique. This is caused part}y by differential deformatie.n.
    The slender left valve most resemb}es that of Ci. decidens BitÅín. from
Himalayan Lower Trias iB general outliRie and ornamentat!on (Bittnear, 1899b, p.
11, P}. I, figs. 22-24,; Diener, 1913, Pl. V, figs. 14ac), but differs in weaker
convexity, smaller size, and s}ender ttmbo. Unfortunately tl}e right valve coimot
be compared to tl}at of dectdens which is not described su.fficien. tiy because of its

imperfect preseurvatien (Diener, I913, pp. 4i3, 44s, P]. V, Figs. I). It is similar
to that of CL. orbtcuLaris Riclxthofen from Alpine Trias (in Bittxxer, 1901, }). 588.

TaÅí XXIV, Figs. 16-2e; Wittenburg, l908, p. 26, Craf. Il, Fig.12) in outline,
but different in its nearly smooth suriaee.
    Occurrence: - Lower horizon ef Narabara fbrmation. Narabaxa, Kawahigashi
(Lec. KH-4). Asseciated with PaleoneiZo spp., IN((yoplwria sp., Linba sp.,
" BakeveElia" sp. etc. (Reg. Nos. JLVI. 10057 A, B, C).

                     I'seudonzonotis (Claraia) sp. indet.

                             Pl. III, Fig. Il

    Only one small riglit valve of tlie internal mould in hand.
    She]1 subcircu]ar, near]y flat, 5mm higli and 5.7mm lei.g. Umbo situa.tecl
at almost t}}e midcl]e ef the liinge-line. Hinge-]ine straigl)t, relatively ]ong, and

its anterior end as far out as the frontq} extremity. Anterior ear !arge wit]}
distinct but relatively shallew byssal skius below, posterier ear relatively small,
undeveloped and hardly seperLthle from tl]e body. Surface perhaps smooth.

'
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     Considering from above-mexxtioRed eharacters, this may be a juvenile of the
preceedlng species, as noticed by Blttner in l)is description of CZ. tridentina (1901,

}). 589 [31], Taf. XXIV, figs. ].,2), but tiiis specimen is on}y one in numl)er
associated witk no ether ikxdividuals of Cgaraia axxcl prohlbits the authox to idetatify.

     Oecurere.nce:- Uppemnost l3oxizon 0Åí Narabara formatio.n. South of Okuyama,
Kawahigaslii (Lec. KII-2). Associated with Ophiceras sp., " X-eTtOdiSCuaS " sp.,

" BakeveLlia" sp., etc. (Reg. No. JMIO058).

                       Genus k"unzorphotis Bittner, 1901.

                     h]unzorphot'ts sp. aff. rnzalttforinis Bittn

                            P}. }II, Figs. IOa, b

     Diagnosis:- This species is represented by an almost complete intemaal, aiicl

a part of extemal, moulds of a left va}ve, cempressee obliguely by deformation.
     Sliell ineguilateral, strewagly infiated with m_aximum depth at abeut o:ie-tkird

ef the 1ieight below tlie umbe, general outlkke con$iclerably ebligue, antero-ventral

margin broadly rounclecl, pestero-ventral one Tather acutely rounded rising steeply
up atad forward along poster!or margin. 3rhe length exceeds tlie height. But
the eriginal shape supposed to be more symmetric and the }enst}i nearly equal
to the height. Umbo of moderate size, lyfng at about twe-fifths of the length
from tlie front, projecting rathe}' strongly above the hinge-llne.

    Anterier ear smal}er, trigonal, cowavex, borclered from the main part of the
shell by a deep sulcgs, where the weak sinus ls observeCt at the maxgin; posterior
ear ]aurger, depressed gr.adua]Iy from the body without any distinct border, perhaps
the poster!or auricular margin slightly arcuate backward.

     0rnamentat!on eomposed of three orders of raclia] ribs: on the umbo l3
primaries are visible, later alter.nating tlie secoiidaries and still latex, at about the

mlddle of the height, t}}e tertiarles i: sertecl betweewa them, making the ribbing
system of 1 3 2 3 l, but oit the posterior half t]]e seconclaries e(rrow as stron.g as

primaries w}}ere the ribbing seems tl}e system of l 2 1 2 l. Surface ef both
the ears also covered with radial ribs, but caBnot be stated in detail owing to
the internal meld only. Coucentric seulptu.re can.:iot be observed exeept a con-
strictien at the distance of 5mm from the ventral margim.
    Comparison:- This species has close resemb]ance to Emorph. ntttltiformis
Bitt)a. (1899a, p. 10, TaÅí II, Figs. Il-22), but diffeTs ii less cleveloped radial
system- the former eurnarnented with radial ribs of three orders, while the ]atter,
of from four to five orclers in the egual size of the sliell-, anf3 perhaps in t}ie
smaller }ieight in proportieii to the length.

. Occurrenee:- Celiected frem the block of the middle formatloii (YII) of
the Yakuno group, anCl se exact horizon unknoNwa. Heki, Nakayakuno vil]age
(Loc. Y-14,). Associated with Spirtferina sp. (Reg. Nos. JM 100.59 A,B).
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                        Explanatioll of Plate III

Psendomon•otis (Claraia) pulchella Nakazawa, n. sp.

      Fi.ffs. Ia, 2, 5,........Internal moulds of right valves

      l;ig. 3..............External mou}cl ofi a left `i va'lve
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       ]f"ig. 7a (l-Ioletype, Reg. No. JM. ZO047 A-a)........External mould of a right valve
       l?igs. I}), 4, (I'aratype, Reg. ATo. JM. ]O04+7 A-b), 6a, b, 7J), c........Internal motilds

                       of ieft valves
       (Al] specimens from Inwer formation of Yakuno greup at Chigono, ShimQyakuno. IAe.
       Y--5. XVh'ite numbe]is in figures ceincicle with mimbers in measuz'ements.)
Pseudomonoti.s <Claraia) sp. aff. aecidens Bittner

       I?iocr. 8........Internal mould of a right valve. Naral)ara formation, Narabara, Kawa-
                      hi.ff.ashi. i..oc. I<i'I-4. (Reg. Ne. .]M. iO057 B, C)

       Fig• 9........ Gypsnm east of the external mould of a Ieft valve. Loc. ditto. (Reg.
                      IsiTo. .llN,I. IO057 A, C)
Fseu('lo]nonotis (Claraia) sp. indet.

       Fi.cr. ]] . .. . . .. . Internal mould of a right valve. Narabara f{')rmation, ATara})ara, Kawa-

                       higashi. Loc. Kl'I-2. (Reg. No. JM. 10058)
                                                               'Emnorplzotis sp. aff'. multiformi.s Bittner

       Fig. ]Oa........Iilternal moulcl of a Ieft valve. Micldle formation of YaX"uno group,
                      IIelci, iXTakayal<uno. I,oc. \-]2. (Reg. No. JM. ]OO,59 A)

       Fig. 10b........Gypstxm cast of the extemial mQukl of the same valve. (Reg. No. JM.
                       10059 B)

  ]Xiotes : Arrows hidicate the apparrent directions of comp'cesslon or elongation by deformation.

All figures are magnifaecl twice as lavge. All specimens here i}Iustrated aye lcept in the Geo-
]ogieal and Mineralogieal Institute, (jniversity of I<lyoto.
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