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                                     i          ' Abstraet
'  ' The g"e' ology of the Maizufu district in the northern part of Kyoto Prefecture is

cliaracterizqd by a zonal structure consistlng of the Permlan aRd the Triassic groups"
and baslc intrusive rocks. The Upper Triassic Nabae greup cotains a Iarge number
of fossils, especially, pelecypods, most of whick are new species. Seven Species of
Pectinidae and three species afid one variety of Limidae are described below.

    The geologic structure and the Tfiassic seratigraplty of the Maizuru district
in the northern part of Kyoto Prefecture have been greatly ciarified in the latest
several years by T. Koga (1948), N. Kanbe' (1950), 'l<. Nakabayashi, S. Okada and
the writer (1648). In this district, the Permian Malzuru group, the Miadle and
Lower Tziassic Yakuno group, the Upper Triassic Nabae group and'basic intrusive
rocks form a complicated zonal structure, extending from east to west. ,The
northern portion of the Nabae group is thrusted to by the Yakuno and Maizuru
groups, while the southern portioit of it is intruded by the basic rocks, the entire

Nabae group thus forming a narrow belt of ENE-WSW direction from Nabae
'(in Uchiura village, Fukui Pref.) through Matsiunodefa (in Maizuru city), Terada

(in the same city>, Oyogi (in Ayabe c{ty), Monobe (in Monobe vil!age) to, Heki

(in Nakayakuno viilage). .    At.Nabae, the type'locaiity ok the Nabae grogp, it is divided into four beds

as follows in ascending order, (Nakazawa and Okada, •1948).

    Ni bed •••-••Alternation of fine safldstone, sandy shale and black'shale, fossils rare.
              Thickness 50m+
     Nxbed••••••Mostly white, grey, fine to medium graiRed, thick-bedded sandstone,
              often conglomeratic, intercalating fossiiiferous sandy shale at the middle

     • horizon. Thickness lOO-550m . '
     N3 bed •••-•• Mostly blgck shale and sandy shale i.ntercaiating fine sanestone and a
          )              fe..'w anthracite seams in other areas. Fossils rich, especially at t'he
              Jbwest and upperrnost hoÅíizons. Thickness 400pa-



     96 K. NAKAzAsvA
     N4bed-•••••Grey, fine to medium grained, bedded sandstone with black shale,
             fossiis rare. Thickness 150m+

    At INCatsunodera N,-N, beds, at Terada, Oyogi and Monobe N,,N, bed3 are
present. At Heki where the Nabae group is called Heki formation (T. Keba-
yashi, 1935), it may be divided into two beds, nameiy, the lower bed rich in
sandstone and the upper one rich in shale.
    The Nabae group is uRderstood to have been a shallow.•sea or strand depo3it
and contains many animal fossiis suck as pelecypods, brachlopods, gas:ropods,
cephalopods, crinoicl, ecbinoid afid bryozoans, and, in addition, plant fGssils.
These faunas are closely related to those of the lower and middle beds pf the
Kochigatani series ln the Sakawa basin, i. e. Owytoma-MytiLus bed, Halobia-Tosa-
pecten bed and Myoconcha bed (Kobayashi and Ichikawa, 195e) and Hirabara
formation of the Mine series in Yamaguchi PreÅí (Katayama, 1959). The Kochi-
gatani and Hirabara formations indicate the Sakawan age (K. Ichikawa 1950)
which is nearly contemporaneous with the Carnic age of the international ciassi-
fication. Of fossil pelecypods, descriptionsi of 7 species of pectinids, 3 specics

and one variety of limids are given beiow.
    Here the writer deslres to acknowledge his cordial thanks to Prof. S. Dvfa-
tsushita for his helpfui guidance in the course of this study. Also he is inde-
bted to Prof. T. Kobayash' i and Mr. K. Ichikawa for their kifid suggestions, to
Mr. S. Okada for his assistance in the field survey, and to Mr. F. Kato fbr pre-

paring the plates for this studY. His thanks are due to these gentlemen.

                           Family ?ectinidae

     , Genus Camptonectes Agassiz, 1864
                  Camptonectes triadicus Nakazawa, n. sp.

                        Pl. VII Figs. 1 a, b, 2

    DescriptiQn:- The holotype is repsesented by a left valve. Shell nearly
equilateral, suborbicular, moderately convex. Ornament cofisists of closely-set,
fine, slightly punctated or reticulate, often bifurcating striae, curving upwards
especially at the posterior side, afid crossed by weak concenrric growth wrinkles

at  in lC//:21?6r ear iarger, obtuseiy trianguiar, with siightiy cofivex anterior margin,

covered by decussate ornament; posterior ear very smail, obtusely trianguiar,
orna!nented by obliguely divergeng stÅíiae from disk, withoac reticulate appearance.

(Pl. VII, Fig 1b) Resilifer small, triangular. (Pl. VII, Fig 2)
    Height almost egltal to length. )v{aximum thickness lying at about 15mpa
below ehe hinge line. Apical angle large.
Dimensions of Hoiotype :

              Height Length aplcal aflgle depth
               38mm 38.5mm 1200 6.5mfn
    Remarks and Comparison : - Aithough only one left valve could be obtained,
judging from its orbicular outline, characterlstic ornamentatioa, and aspecc of au-

ricle$, this can be safely classified under genus Canrptonectes. Bug judglfig from
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the shtpes of several specimens of Minetrigonia hegiensis (Saeki) in the same
bi6c'', this species laterally elongated by deformation, so that rhe height may
excsed the length and the apicai angle smaller than the measurement. The
uppter margins of both ears do not form a straight level line, but this fact may

b6''fil<ewise caused bv deformation.
    'Ilrhls species resembles jurassic C. Ierts (Sow.) (Sowerby, 1818, p. 3, p!L

CCV, fLgrJ. 2, 3. Arkell, 1928. pp. 94-99, Pl. VII, fig. 1, Pl, IX, figs. 4-7), the
type specl'es of the genus, but differs from the latter in its finer and denser striae,

weaker and less growth-lines, the decassated ornamene of the anterior ear obligue
to' its upper and anterior margiks, and more unequal auricles. The middle
portion of the disk is almost smooth as that of C. giganteus Arkel! <1928, pt
100, Pl. VII, figs. 2, 3), but in the former rhe ornament is not preserved,

whereas it was originaliy absent in the latter. •
    This is the first Triassic species of Camptonectes, so far as the writer knows.

    Occurrence: Middle part of N, bed, Kongoin. (Loc. No. N-102) (Reg.
No. JM 100ol)

      /' Genus Velatas Quenst. 1856
   ' Velata inaigurerrsis Nakazawa, lt. sp.
                          Pi. VII, Figs. 3---6.

    1952 CltLaneys sp. indet. Kobayashi and Ichikawa, p. 78, pl. 3, fig. 14.
    Description:- As all specimens are considerably deforrned; accurate descriptions

of their outlines cannot be given.
    .'Shell fairly large, remarkably inequivalve, ineguiiateral, obliquely oval, hinge-

iine straight, antero-dorsai margin slightly concave and ionger than linear postero-

dorsai;ventral margin rounded, but abruptly rising up backward, and antero-
ventraly projected.

    Right valve almost fiat, pesterior ear even and smal!, obtusely triangular,
ant.erior ear larger thall posterior oRe, sinuated deep!y below as in Chganzors.
Surface ornameneed with many weak riblets, which, in paratype (Pl. VII Fig. 5),
are very fine and separated by fiat smooth intefstices at the umbo, and some
smm. from the umbo, secondaries appear as strong as primaries, both increasing
go more than 60 in number; in advanced growth they are gradually enlarged te
the size of interspaces; en the anterior ear about 7 radial ribs and on the posterior

ear 5 weak fadials are present. Left valve gently convex, umbe slightly pro-
jected over hinge-margin, both ears obcusely triangular, distinctly depressed,
anterior ear larger. Surface sculptured by radial Tibs of three or four. orders i.

e. primaries, seconderies, tertiaries and guaternaries. On the umbo of another
paratype only 17 primaries (Pl. VII Fi.cr. 6) are visible, while some 6mm below
the umbo secondaries appear alternating with primaries, and approximately 10-
20mm apart from .the umbo, the tertiaries are inserted; Inear the peripheral
margin guaÅíternary riblets appear in various places. The ribs are faint and se-
paraeed by fiat wide interstices till the tertiaries make their appearance, but gra-
dually gcow larger and intersticles become narrower to form mere boundary sulci;
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I}t} the full bcrroxyn stage tertiffies enlarge to the size of secondaries, and 5 or 4

'lrregularly 'grgde5 riblet.s beigg visibie between sttong primaries on the periphgral

zope.
     Both valv6s are covered with fine crowded concentric growth-lines, whieh
becorne :trof ger o"n r_he ears and periphefal margin and cross the radiais to make
reticultte or slis,htly }lltottecl ap.pearafice.

Dimenslons :

                             Height Lei]gth Apical angle
      Holotype (right valve) 40mm Ca4smm 120e
    Rcmarlcs and 'comparison : - The specimens are deformed and elongaied an-

terioposterioriy; they are understood to differ conslderably ffom original shapes.

Perhap3 the.a?ical aagle is narrower, the height being neariy egual to or gfeater
than the Iength, and the antefior ear of the iefc vaive nearly rectangled triangular.

This species bears.a close resembiance to those of ChZamys and its right valve
ca.n hardly be distinguished from that of Chlanays mojsisovicsi Kob. and Ichi•,
bugt judging fTom the remafkabie unegualness of both vaives-the considerable

dfference of cheir sculpture, the fiatRess of the rlght vaive-and the differen-
tiated ornamencation of the left vaive, this species may be more suitably classified

under VeZat.x. But this species has smaller anterior ear more distinctly bordered
from the disk, and straighter ribs than the typical species of Velata.

    ChLa]nys sp. indet. Kob. & Ich. 1952 fsom }i[eki was described to havea
well- develQped anterior wing of ChLam)rs Åíype, but after careful observation of

the otiginal specirnen the writer has recognized that lts wing as well as its umbo
are destructed and seperated from the main part of the shell by secondary external
forces, afid"in coeseguence the Nving seems ro have a deep byssal sinus. This
sP'ecimen is nothing else but the right xralve of Uelata nzftixurueresis, as comple-

mented by IchikTawa in their postscript. (Kobocyashi and Ichikawa, 1952, p. 84)
    The ornamentation of the ieft valve reminds one of those of Carnic Velata
veszprtmtensis (Bittner), Yr. venestula (Biten) from Bakony (Bittner, 1901) and
Jurassic V. velata (Goidfuss) (GoldÅí, 1853, p. 4s, Pl. XC, fig. 2.) but the ribs
are less ln number than vesxprimiensis and veLata, and mofe numerous than vene-
stula. T'he most characteristic fearuTe is the antero-ventrally elongated ovate
outline of the slieil as that of Lillba, but whether zhis is caused only by defor-
rbation or 'not is a problem yet to be solved.

    eccurrence:- N, bed and lower paft of N" bed and uppermost part of
iower bed.of I-leki formatlbn.

Kongoin' (Loc. No. N-IP2, 10S),'Miuchi (N-414), Shinmichi (N-405), Sugitanl
<•N-s03): Omaclii (N504), Monor:e Og-601), Heki (N-7el), (Reg. No. JM 100

22-10026) •
         . Gonus TQsapecteiz Kobayashi and Ichikawa, 1949.
                    I osape.fiten nabaerzsis Nal<azawa, n. sp.

                          Pl. VIII, Figs. 1, 2, 5.

  i De3crlpcion:-'All speclmems are re;n2rkably dcformed, but their general

 tt
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outline or aspect closeiy resembles Tosapecten susukii (Kobayashi) (Kobayashi,
1951. I<obayashi and Ichikawa, 1949).
    Shell conspicuously ineguivalve, nearly equilateral, suborblcular, postero- and

anterodor3al margins slightly arcuate, veRtral margin stzbcircular,

    Right valve moderately convex; anterior ear iarger and about one and a
third width of posterior, convex alonbcr aaterodorsal margin ; byssal sinus distinct,

deep, particulary in the young sta.cre; postetior ear trigonal, a !ittle rolled up with

linear posterior margin. Surface sculptured with 13 to 15 ribs nafrower than
their inrerspaces, gradually weakeitded towards anterior and posterior margins; at

po$tetior side cofresponding to 3ubmargill of ieft vaive, 2 or s secondary ribs
are !nserted, along anterior margin 1 or 2 striae are observed.
    Left valve almosc flat or slightly convex;aneerior ear larger than pesterior
one, flat, trigonal wich almost straight anterior margin, curving forward along
disk, but not sinuous ; posrerior ear siightly concave, nearly righc-angled triangular ;

submargins ac both sides of disk distinct, anterior one remarkably iRfiated with
a disr.lnct furrow and a riblet inside, posterior one not so conspicuous but wider•

Ornament consists of round-topped primary aRd secondary ribs, 6 te 8 secondary
ribs alterRating with 8 to 9 primaries; at posterior half, secondaty ribs streng-
thened almosE as strong as primarie$ and closely set with them; furthermore, a
few terrlary striae are often observed here.

    Surface covered with feeb!e dense growth-lines, distinct on both ears. Liga-
ment pit triafigular, small.

Dirnensions :

            Length of Maxlmufn distance from Apical
            Media! ribs medial rib te anteriog afigie
                       margin pteaured parailel
                       to hinge-line
                                                   Right valve of Holotype
 j)Å}vi lOO04a 81mm 40mm 1250 (flattened and obllquely
                                                   deformed)
            Helght Length Apical angle
                                                   Right vatve of fcrma
 JM IOO07a' 32mm S5mm 1200 distincticostarus                                                               (infiated
                                                   by deformatlon)
    Compariso.n :- This species Shows a close affinity ee ?'oscLpectera suaguXgii<Kobaya-

:hi)from Vpper Trias31c formation of Sakawa in Shikoku, but differs from the latter
in obscure sttbmargin of right valve and iess number of ribs of both vaives, i. e,

nzbaensis posse:ses 8 to 9 ribs on riglx valve except along submargins, while
11 te 12 are present in sza_sukii. In the ornamentatlon of left valve the present
:pecies is simikr to T. sM.'ri)k'ii var. p2ucicosta.tmsKob. & Ichi. and Z suxukii var.
inflatu.s Kob. & Ichi., but differs frora pctucicostatits iR more numerous fibs, and

Erom infL(ztus in less coitvex shell and deveiopment of secondary ribs. (Kob. &
Ichi., 1949)•

     Occurrence:- Middle and upper part of N, bed, Nishimitsumatsu and
Nabae. (Loc. No. N-201, 202, 207, 212 to 216. Reg. No. JM. 10004--8 except
10O07)
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                          forma distincticostatus

                           Pl. VIII, Figs.6-8.

is represented' by attached valves, i. e., strongly convex right valve and nearly
fiat ieft one, and distinguished {rom nabcrensts by uniformly developed and re-
gularlv arranged radial ribs and strong secondary ribs cf the lefi valve.
    dihe right valve resmbles closely that of nabaensis. The medial ridge of

the right vaive and both of the strongly infiated submargins of the left valve

paay be caused by deformation.
    Occur;ence:- Upper part of N, bed, Nishimitsumatstt. (Loc. No. N-201,
Reg. No. JM 10007. a, b, c),

                    Tosapecten ohadai Nakazawa, n. sp.

                           Pl. VII Yigs. 3, 4.
    Description:- This is represeReed by a convex right vaive which is supposed
to be longitudinarly eiongated by deformation. Shell subovate, eguilaceral, rather

convex; anterior ear as wide as posterior, byssal notch skallow, but deeper in
young stage; pesterior ear truncatecl at the upper corRer. Surface sculptured by
seven main ribs with one faint secondary rib, submarglns at both sides rather
wide but ornament unlmown. Trigonal resilifer is presnt.
    Cornparison:- This species closeiy resembles Tesap. nabaensis, but broaber
submargin, peculiar shape and subegual length of ears easily distinguish it from

the latter. It is deformed by crustal movement, and its apical angle rnay be
wider and its !ength larger than the present sample. V7hether the truficated
form of the posterior ear is caused by crushing or not, however, is doubtful.
    Occurrence : - Upper part of N, bed, Nishimitsumatsu. (Loc. No. N-2e2,
Rgg• No. JM iooog).

                   Tosapecten teraderbsis Nakazawa, n. sp.

                           Pl. VII Figs. 7-9
    Description:- Sheli ineguivalve, almest eguilateral, suborbicular. Right
valve moderately convex ; antero- and postero-dorsal margins arcuate upward, ant-
erodorsal margin a little longer than posterodorsal one; postetior ear rectangular

trigonal, anterior ear not preserved. Surface ornameBted with 10 ribs slightly

•
narrower than interspaces ; antetior and poseeror submargins provided with 5 to
4 and 2 riblets respectively, which cannot be distinguished distinctly from mai!}
ribs. Left valve slightly cokvex, showing almost simlier outline as right valve,
but dorsal matgin straighter; both ears subegual, triangular. Surface ornamen-
ted with 10 to 11 fine primary ribs intercalated by secondary striae; anterior
submargin narrow and distinctly elevated, posgerior one narrow and flat, surface
of which is ornamented with several striae.

     Both valves covered with distinct, close concentric growth-lines.
Dimensions :

                        length height spicai angle
   Holotype (Left valve) 21mm. 16mm. 1200 strongly deformed
   Paratype (R.iglit valve) 50ratn. 33mm. 110" silghty deformed
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     Comparisen:--- Thls species ls smaller than Tosapecten nabaensis ane the
right valve is less convex, and ribs weaker; ln the left valve ribs are slender and
fiat-topped, and interspaces far wider and even, which emable ene to distingulsh
it from any other species of Tosapecten•
    Occttrrence:- Lower pa.rt of N, bed, Terada. (Loc. No. N-504, Reg. No.
JLM 10011-10013).

                   Tosapecterz sp. Cfr. szazukii (Kebayashi)

                             Pl. IX Fig. 1

    1931 Pecten (l)relopecten) siLxukii Kobayashi, p. 258, pl. 25, figs. 16-18.
    1949 Tosapecten sitzulgii Kobayashi and Ichikawa, pp. 167-168, pl. 5, figs.

9-12.
    Though fragmentary there are a few specimens which may be identified as
Tosapecten sugukii. One of the left valves is ornamented with radial ribe which
consist of regularly alternating primaries and secondaries, respeceively 11and 9 in
number, but secondary ribs are weaker than those of typical species of suzukii,
and another incomplete riget valve has more than 8 ribs and 5 riblets on the
posgerior submargifi.

    Occurence:-- Upper part of N, bed, Nishimitsumatsu. (Loc. No. N-201.
Reg. No. JM 10002, 10005).

                           "Pecten" sp. indet.

                            Pl. IX, Fig. 2

    Antero-and posterodorsal xnargins of this speclmen are straight and make'a
slender fan-l!ke outline. Both ears not preserved; surface sculptured with iow
rounded roef-like radial ribs, some of which is weaker at the middle part of disk,

and inserted by two secondary oRes at posterior margin. Apical angle about
8oo.
    Lower part of N, bed, Terada. (Loc. No. N-504, Reg. No. JM 10014).

                      Genus Chlarays R6ding, 1798,
                ChZan}ys mojsisovicsi Kobayashi and Ichikawa.

     ig4g. chlamys .o j,i,.,icsi,PiiplXi'ssgiig6Sg,5p-f s, figs. i_s.

    Observation : -- GeReral characters of che specimens well agree with the type
species from Sakawa, though their costae, 60 or so in number, are fewer than
those of the holotype, which amounts to more than 70 in number. On the left
valve secondary costae afe inserted between the ptimaries at various distances
from the umbo and regularly alternate with them ; oR the right valve radial ribs
increase in number at first by insertion of secondaries, Iater by insenion and
bifurcation. On the byssal ear two or three radial sulci are presefic. Tlie srnaii
trigonal resilifer which could not be found in Sadawa's specimen can be rarely
observed (Pl. IX, Fig. S).

     Occurtence:- Middle and upper part of N, bed. Nabae (Loc. No. N-

'
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211-216), Nishimitsumatsu (N-201), Hirubatake (N-131), (Reg. No. JM 1001

                       Family Limidae d'Orbigny
                      Genus Linza Bruguiere, 1792
           Lima (Pseudolimea?) naunzanni Kobayashi and Ichikawa

                   Pi. IX, Figs. 7, 8, Pl. X, Fig.3

    1949. Linza nau,nanni Kob. and Ichi. pp. 177, 178, pi, VI, Figs. 15-15.
    Subgenus PseudoZimea was established by Arkeil in 1952 under the genus
Lima with PLctbqiostoma dupZicata Sowerby as type, and it is distipguished from
the .crenus Linzea Bronn (18Sl) by the absence of the taxodont teeth on the
ventral edge of the hinge piate and more oblique outline.
    This species coincides with Pseu,dolinzea iR sttb-generic characters, i. e. roof-

shaped main ribs with secondary riblets at the center of sulci and edentuious
hinge plate. The outline of this species is less oblique than sab-genotype, and
rather closely resembles that of Limea, but var. obLegua Kob. and Ich. (1949, p.
178, Pl. 6 Figs. 16, 17) is more like that of Pseudolbnea. Ligament pit is
sligkt!y smaller than that of sub-genotype judging from the illustrations of Gold-
fuss and Quenstedt. (Goldfuss, 1834-40).
    A large number of specimens show many diff&'ent shapes effected by defor-
mation and varieties such as obli(fua etc. cannot be distinguished if present. (Pi.

X, Fig 3)
    Occurrence : - Abundant in the upper part of N, bed, rare in the iower part

of N3 and N, bed. v,
N'abae (N-205, 211-216), Ni$himitsumatsu (N-201, 202), Kichisaka (N-126),
Kongoin (N-102), Sug!tani (N-503), Monobe (N-602), Heki <N-701). (Reg.
No. JM 10028-10031)

                     Lima yataensis Nakazawa, n. sp,
                Pl. IX, Figs. 9•-10, Pl. X Figs. 1, 2, 6.

    Description : - Shell fairiy large, equivalve, obliquely ovate, higher than long,
gently convex; anterior margin straibcrht, antero-ventral margiR broadly rounded.
Hinge-margin straight, a little shorter than half the length, hinge area isoscelcs
triangular ; iigament groove almost isosceies triangular, large, and its base half as

long as the hinge-!iRe ; in weli preserved specimens small serration can be seen
at the lower margin of the hiBge area such as Arotollnzea. Both ears moderatety
large, nearly egual ; umbones slightly saliene, apical angle perhaps 80 degrees or

                                 Su_tface ornamented wlth 25 to 28 roufided

                             smooth at the umbones, but later broader tbo.n
   Åíhgh,3.i,T,ii,eh.h.i:.gg ?.f,,L,:n.".. ribs and scu}ptured by radial weak striae; striae
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can be seen distinctly through a magnifying giass, increasiRg their number tc"'ard

the periphery where the RumLer reaches maxlmum, i. e. 6 to 7 in each sulcus
<Pl. Å~, Fig. 6); secendary ribiets rareiy insetged. Posterior ear, covered by gra-

dually weakenEd radlal fibs, 4 to 6 lii numLer, wl)ich are seraraced by r.arrcw
greoves, but aRterior ear is orfiamented only by stroBg growth-iines wich obscure

    Observation : - The specimens are likwise conspicuously deforrned as in other
specimens (Pl. X, Fig. 1). The hoiotype specimen is elongated antero-dorsally,
and 56mm. high, 60mm long and has an apica! angle of about 80 degrees.
One of the paratype specimens (Pi. X, Fig. Ia) has an apical angle of SO degrees
and its ratio of the height by the iength is nearly 2!1; on the otherhand, ano-
ther specimen, which is situated at a neariy rectangular direction from the former,
has an apical angle of l20 de.crrees, and !ts ratio of the height by the length is
about 111.5 (Pi. X, Fig. Ib). Perhaps another paratype specimen retains alrp.cst
origiRal ahape, the height of which being 35 nim, the length 28 mm afid apical
angle 85 degrees. (Reg. No. 1005S)
    Comparison : - Rather characteristic ornamentation of this species resembles
Lirna areoZaris Bittner (Bituaer, 1895, p.172, lrrab. XXII, Fig. 7) and Lirna austriaca

Bicaner of St. Cassian (ibid. p. 9S, ['ab. XXII, Fig. 18), but this species is
much larger and has diffefent shapes. This is almost simiiar to Lower Liassic
Lirrza praelonga Martin from Ffance (Marcin, IS59. p. 89, Pl. VII, flgs. 16-18),
but differs from it in the .crreater size of shell, and scarclty of inte:•stitial riblets

which are we!1 developed in the la!ter judging Åírom his figures.

     Occurrence :- Lower part of N, bed. AGiuchi (Loc. No. N-414), Shinmichi
(NUt05), Terada (N-304), Kickisaka (N-126), I{eki (N-701), (Reg. No. JM
10052-10040 and 10023 exce?t 10039).

             Lima yataenssi var. kuredanienisis Nakazawa, n. var.

                            Pi. X Fig. 4, 5, 7

     This variegy is repfesented by a right valve and severai fragmentary speci-
mens, and is distivgulshed from the preceedin.g species in the well deveioped
secondary ribs almost a,lternating with the pfimaries. Thc radial striae cannot
be observed iR the holotype specimea which is regnarkabiy flattened by crustal
movernent, buc well seeR in the para,type one (Pi. X, Fig. 7). The pfesent
variety is more like to Lirna Fraelonga, but more obUque than the iatter.

     Cccurrence:- N, bed? and uppe:, part of lowe:, bed of Heki formation.
Kongoln? <Loc. No. N-102), E-reki <N-701b>, Kuredani in Kichi".aka <N"26),
(Reg. No. JIVI 10039, 10041-IO045).

                              f.i.nLa sp. Indet.

                            Pl. X, ysigs. 8a, b.

     DescrlptloR:- Shell $mal!, inegui!ateral, obliguely ovate, slender, pxo*onged
 anter•oventrally, boighr e>:ceeding length considerabiy, gently convex; ancerior
 margin loog and nearly straight, posterior and ventfai margins btcadiy roundcd,
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hinge-iine short and straight, ears small, depressed, fintefior ear iarger than pos-

terior one.
    0rnament is preseved on the anteriorl ventral periphery, which consists ef 7

radial ribs ancl 6 to 8 radial striae closely spaced in each broad fiat !ntersFace
between ribs. On the posterior half, the internnl mould, 3 obscufe primary ribs
can hardly be seen; closely-set growth-lines are developed on both ears and an-
terior peripbery, and concentric plications are limited on the posterior haif.

    Comparison : - This species resembies Lirna arstriaca in ornamengation, but
differs from it .in its more siender outline and smaller number of cestae.

    Occurtence:- Middle part of N,, bed, Kichisaka (Loc. No. N-107, Rg.
No. JM loo4s)
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                                   Plate VII
   Camptonectes triadicus Nakazawa, n. sp.......P. 96
     Fig. ia, b..... Gypsum cast from the external mould of the holotype, left va!vc (Reg.
 ' No. JM 10001a), b (Å~3) showing sculpture of ears. Loc. Kongoin (N-102).
     Fig. 2..... Internal mould of the holotype (Reg. No. JM 10001b), showing ligarnent
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        Pit. ( Å~ 3).

Velata maizurensis Nakazawa, n. sp. ..... P. 97
  Fig. 3, 4 ...., Gypsum casts from the external moulds of attached valves of the holo-
        type, Fig. 3 rlght valve Reg No. JM 10022a), Fig. 4 left valve (Reg. No. JM 10022b).
        Loc. Shinmichi (N-405).
  Fig. .s ..... Gypsum cast from the external mould of the paratype, right vavle (Reg.
     ' ' No. JM 10024), showing sculpture of umbonal portion. Loc. Heki (N-701).
  Fig. 6 ..... Gypsum cast fÅíom the external mou!d of the pararype, !eft valve (Reg.
       No jM le023a). Loc. Mluchi N-414).
Tosai)ecten teradensis Nakazawa, n. sp. ..... P. 100

  Fig. 7 ..... Externai rnould (urnbonal portion, internal mould) of the paratype, right
             (Reg. No. JM                          10012a). Loc. Terada (N-304).       valve
  Fig. 8..... Gypsum cast frcm the extermai mould of thg holotype, left valve (Reg.
       No. JM 10011b). Loc. ditto.
  Fig. 9 ..... Internal mould of the holotype (Reg. No. JM 10011a>.

                                  Plate VIII

Tosapecten nabaensis Nakazawa, st. sp ..... P. 98
  Fig. 1..... Gypsum cast from the paratype, rlght valve (Reg. No. JM 10006a). Loc.
       Nabae (N-217).
  Fig. 2 ..... Gypsurn cast from the externa! rnouid of the holotype, right valve (Reg.
           JM               10002a). Loc.       No.                           Nabae                                 (N-•213).
  Fig.5..... Gypsum cast from the exterfial mould of the paratype, left valve (Reg.
       No. JM                      Loc. Nishimitsumatsu (N-202).               10008).
Tosapecten olgabai Nakazawa, n. sp. ..... p. 100
  Fig. 3..... Internal mould of the holotype, right va!ve (Reg. No. JM 10009a). Loc.
       Nishimitsumatsu (N-202).
  Fig. 4..... Clay cast from che external mould of the holotype (Reg. No. JM 10009b).
Tosapectere nabaensts forma distincticostatus..... P. 99

  Figs• 6, z....9ypsytip cagss from the externai mouids of attached valves, Fig. 6 rlght
            (Reg. No. JM 10007a), Fig. 7. Ieft valve (Reg. No. JM 10007b). Loc.       vt lve
       Nishimitsumatsu (N--201).
  Fig. 8..... Internal mouolds of the same specimens (Reg. No. JM 10007c), ttpper
       right            valve,                  lower                       lefi.t valve showing remarkable difference of convexity of both
       valves, illustrated from upper side of hlnge-margin.

                                  Plate IX
Tosapecten sp. cf. suzuhil <Kobayashi> ..... P. 101
  F{g. 1..... Clay cast fiorn tlae extexfial mould of a left valve (Reg. No. JM 10002).
       Loc. Nishimitsumatsu (N-201).
" Pecten" sv. indet, ..... P. 101
  Fig. 2 ..... External cast of a right? vaive (Reg. No. 10014). Loc. Terada (N-304).
Chlamys mojsisovicsi Kobayashi and Ichikawa ...:. P. 101
  Fig. 3 ... . . Gypsum cast from the external mould ofa right vaive (Reg. No, JM 10015).
       Loc. Nishimitsumatsu (N-201).
  Fig. 4 ..... Gypsum cast from the external mould of a left valve (Reg. No. 10014a).
            ditto.       Loc.
  Fig. 5.....Intemal mould of a right valve, showing asmall resilifer (Reg. No.
                   ditto.       10017).              Loc.
Linza (Pseuelolime.i•) naunbanni Kobayashi and Ichikawa .. ... P. 102
  Fig. 7..... Internal mould ofa left valve, showing a iigament pit (Reg. No. JM 100
       29). Loc. Nishimitsumatsu (N-201).
  Eig. 8 ..... Gypsum c"ast from the external mould of a left va!ve(Reg. No. JM 10031)
       Loc. ditto.
f.ima yataensis Nakazawa, n. sp. ..... p. 102
  Fig. c) :r.... Gypsum cast from the the extenal mouid of the paratype, left valve (Reg.
       NQ. JM 10023b). Loc. Miachi                                  (N-414).
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    Figs. Ie.11..Internal mould (Fig. 10) and gypsum cast (Ng. 11) frQm the extern3t
         mou!d of the holotype, left vaive (Reg. No. JM 10032a, b). Loc. ditto.

'

 Lima yataensis Nal<azawa, n. sp. ..... P. 102
   Fig. 1..... Gypsum casts from the extemal moulds of a right valve (a) and a left
         valve (b), showing a remarkable deformation <Reg. No. JM 10023c). Loc. Miuchi
         (N-414).
   Fig. 2 ....- Gypsurn cast from the external mou!d of a !eft valve (Reg. No. 10034).
         showhig sculpture of umbonal portion afid ears. Loc. Shinmichi (N-405)
   Fig. 6..... Gypsum cast fsom the external mould ef a left valve (Reg. No, 10040),
         showing intersticial striation. Loc. ditto.
 Ltnta <Pseudoltrnea'?.) naurnanni Kob. and Ichi. ..... P. 102

   Fig. 3 ..... External moulds of left valve (Reg. No. JMIO030), showing remarkable de-
         formation. Loc: Nishimirsumatsu <N-201).
 Lima 7ataensis var. fttsredaniensis Nakazawa, n. var. ..... P. 103
   Fig. 4,5....Internal mould (Fig. 4. JM 100039a) and gypsum cast (Fig. 5) from the
         xeternal mould UM 10039b) of the holotype. Loc. I<uredani (N-126).
   Fig. 7 ..... Gypsum cast from the e>ternai mould of the paratye(Reg. No. JM 10042),
         showing sculpture. Loc. Kongion (N-102).
 ,Lima sp. indet. ..... p. 103
   Iigs. ea,b...Intemal and external (ante_ro-ventral margkial portion) moulds of a left
         valve (Reg. No. JLM 10045> 8a, Å~ S, Sb, Å~ Ca 4.5. showing sculpture.
   (All f{gures without notation of eniarboment are in natuial size. Arrows indicate the
         apparent directions ef elongation or co.mpression caused by deformation.)
   (All spec{mells here iliustr?.ted are depositecl in the Geological and Mineraloglcal Insti-
         tute, University of K..yoto.)
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