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                                   Abstraet

   The neogenic molluscan fauna of the Niitsu, IIigashiyama and Takezawa oil-fields in Niigata

Prefecture, Japan, is clescribed and analysed. 'Two new species and a new subspecies are
described.

                     Introduetion and Acknewledgexnents

    The !nolluscan fossils collected from the neogenic rocks of the Niitsu, Higashi.

yama and Takezawa oil-fields during the recent five years are at the writer's
disposition.

    He is indebted to Prof. J• MA!<iyAMA for his constant guidance in the course
oi the worl<, and to I)r. T. KvRoDA for informations on rnalacology. Thanks are
also due to the members of the Oil Research Company for furnishing the oppotunity
of this research and allowing him to publicate Åíhe resu}ts.

                              General geolegy

    The geReral outline of stratigraphy in these oil-fields is given iR Table 1.

    The strata that yield molluscan fossils are Teradomari, Shiiya, Nishiyama,
Haizume and Tsukayama formaations. The general lithology of each subdivision is
as follows:

1. Teradomari formation... Massive dark gray mudstones (so-called black shale)
2. Shiiya formation... Alternating sandstones, mttd$tones and Åëonglomerates

3. Nishiyama formation... Massive bluish gray mudstones (so-called gray shale)

4. Naizume formation... Ma$sive tuffaceous fine sandstones and siltstones (so-callecl sandy
    sha}e)
5. Tsukayarna formation... Loose sandstones, gravels, and clays
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l. The Correlation of the Neogene Tertiary
   Higashiyarna and Takezawa Oil-fields.
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                    Molluscan fauna and envirenments

 The abbreviations of the -terms used in this paper as follows;

 Bathymetric range
 N... Neritic, No... Intertidal, Ni... Enneritic, N2... Mesoneritic, N3... Subneritic, N4...

 Bathyneritic, Bf.. Bathyal
 Bottom Åëharacter
 R... Rock, G... Gravel, S... Sand, mS... muddy Sand, M.. Mud, sM... sandy Mud, ses...
 sesile form
 Geographical distribution
  O... Oyashio type species (Living species habitat in Nerthern Japan)
 Oj... Oyashio-Japonic type specie$ (Oyashio type species, but also distributed over the
      Japonic Province)
   J... japonic type species (Mving species, habitat restricted to the Japonic Province)

 JI<... Japonic-Kuro$hio type species (Japonic species, but also distributed in southern
      Japan to Formosa)
  pJ... past japonic type species

  Å~... Occurrence of that species
  Å~... Rernarkable eccurrence of that species

Terademari formation

 The mollusks of this formation were obtained from the dark gray mudstones
Takezawa dlstrict.

 SetemNa toleunagai YoKoyAMA B Nitculana (Thestyleda) sp.
 t` Yoldia" sp•

 LimoPsis sp.
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 5. " ProPeamtessite7n " sp.

 6. CalyPtogena niPPonica OINoMIKADO et koNEHARA
 7. jeannisietia sp.

 8. TItyasira bisecta (CoNRAD) 0 B,N
 9. SerriPe$ ?naleiya?nai (YoKoyAMA)
10. PeriPlo?na sp.

11. " Nttcugana" sp.

12. NePtunea eos (KvRoDA) [N-B]
    These species are found as autochthonous fossils in mudstone, indicating a deep
neritic or bathyal rr}uddy environment. Sogemya tokunagai Yoi<oyAMA and CalNPte-
gena niPPonica elNoMIKADo et KANEi{ARA are the noticeable forms.

2. Shiiya formation•

    This formation is poor in fossil content. Theye are found Chtamss sp. and
xtlnomia lischfeei DAuTzENBERG et FIscHER in a few seams oÅí granular conglomerates
in the a}ternating beds. The depositional environment of the Shiiya formatioR is
hardly to be estimated with such a poor material.

3. Nishiyama formation

    This formation mainly consists of b}uish gray mudstones, but is variable at
places, containing conglomerates, sandstones, sikstones and alternations. The mol-
luscan fauna is variable too. The Table 2 is the faunal list of species from the
different lithofacies.

    The muddy facies prevailing most widely contains the usttal forms such as
'T}zNasira bisecta (CoNRAD), PeriPloma sp., Acila (Truncacila) nakazimai 0'ruKA.
These forms occur either scattering sporadically or in calcareous nodules. In any
case, almost al! individuals are found in natural atÅíitude both the valves cenjoint,

showing Åíhe autochthonous origin in deep nertic to bathyal muddy bottom.
    The }oca} facies are as Åíollows;

  a) "Osawa-ishi" facies-fessil-fragmental coarse to medium-grained and fos-
siliferous fine-grained sandstone facies

   This facies takes place in the Niitsu di$trict. Two different types of this facies

are recognized: the fossil-fragmental coarse to medium-grained sandstones and the
fossiliferous fine sandstoRes, although they passes insensibly to each otker. The
main elerneRts of mollusks are as fol}ows;
    LimoPsis taji?7?ae SowERBy, Polynemamussium alaske-nse (DALL), "Yenericardia
ferruginea CLEsslN, Nuculana sadoensis (YoKoyAMA), Chlampts iwafeiana (YoKo-
yAMA), Astarte bennettii DALL, Cltlamys heteroglyPta (YoKoyAMA), LePtot}tyra
amussitata GouLD, Laevicardiu7n undatoPictum (PiLsBRy). Besides there are several
forms of Brachiopoda.
    The representative molluslcs from the typical Åíossil-fragmental sandstones indicate

a past environment of neritic' (NrN2) sandy bottom. Kowever, in addition to these,

are some muddy bottom inhabitants such as Acila, Nuculana and CreneUa. These
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Table 2. Fessil List

1, 6, 10...mudstone facies
2, 7 ......siltstone facies

11.........alternatiens facies
8.........sandstene facies

of the Nishiyama Formation

3 .........bsawa-ishi facies (fine)

tl, ......... ,, ,, (coarse)
5, 9, 12...conglomerate facies
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Table 2. (Continued)
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were more proliferous in the fossiliferous fine sandstones. They seem to have been
swept by flowing water. It has been assurned that a submarine bank or a island
existed iR the sea which deposited the Nishiyama formation*. "Osawa-ishi" was
deposited around this hypothetical island. The changing facies is understood that
the fossil-fragmental sandstones were deposited near by the beach and fossiliferous
fine sandstones under the waters away offshore. Farther outside was the site oÅí the

superfine sandstones where the rr}ollusks such as Nuculana onoyamai OTuKA, Acesta
goliatk (SowERBy), Astarte !ived. The chief elements of this assemblage remind
the Omma-Manganjian fauna**, though no positive criterion is disposed at present•
  b) conglomerate facies
    There are two types of the congiomerate facies. It is pebbly in the Niitsu and
Takezawa districts, while granular in tke Higashiyarna district. In the former type,
the fossil assemblage is the rnixture of sandy inhabitants, for instance GlycNmeris
yessoensis (SowERBy), G. niPPonica (YoKoyAMA) and LimoPsis taj'imae SowERBy
and those of muddy bottom as Acila insignis (GouLD) and Lucinoma annulata
(REEvE). In the latter, the majority is fragmental, so as the contents are indeter-

minable except for small shells Bittium which is abgndant. In either case, the
occurrence is allochthonous.
  c) sandstone facies
    'lrhis facles is characterized by Glycymeris yessoensis (SowF.RBy), Glycymeris
niPPonica (YoKoyAMA) and Turritella saishuensis YoKoyAMA. These represent-
atives lndicate a Reritic (Ni-N2) and sandy environment.
  d) siltstone facies
    The main components of the assemblage are:
  E?znucttla niPPonica (SMrTH), Nuculana onoyamai OTuKA, Nucttlana robai KuRoDA,
  Nuculana sadoensis (YoKoyAMA), Limopsis tajimae SowERBy, SiPltox.odentalinm
  ozawai YoKoyAMA, Natica cgaussa tugarttana NoMuRA et HATAi
    It is evident that these forms inhabited in neritic waters of silty bottom.
  e) alternations facies
    Scarcely yield fossil; it is not certain which is predominant amoRg the assem-

blage. Presences of ThyasÅíra bisecta (CoNRAD) and Lucinoma anualata (REF.vE)
suggest a close relation to the proper rnuddy facies. These forms inhabited in
neritic waters of silty bottom.

    The molluscan fauna of Nishiyama formation is a part of the anciei t Jtaponlc
fauna including the remarkable Oyashio elements.
    The constituents are as follow ;

        Kurosh2o-Japonic 10 9oi
        Japonic 58 96
* KANEffARA: ]our. 3ap. Assoc. Petrol. Tech. 15, 1950

  MAI<IyAMA: Chubu-chiho, 1950
**OTvi<A: Trans. Palaeont. Soc. Japan, 21, 1936

  ONoyAMA: The Globe, 19, l933
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       Oyashio-Japonic 5.0o'"
       Oyashio 27.0.o'•
4) Haizume formation
    Tuffaceous fine sandstones and siltstones are main components of this formation.

There are some fossil beds in several horizons. The molluscan specie$ included in
this formation are in Table 3.
  a) siltstone facies
   The followings are the rernarkable fossil species.
  Aciga naleazimai OTuKA, Nuculana yokoya?nai (KgRoDA), Thyasi.ra, bisecta
  (CoNRA.D), SiPhonodentalitt"t ozatvai Yei<oyA)v!A, Volsegta dijfficilis KuRoDA et
  HABE, Venericardia ferruginea CLEssiN, Macoma toleyoe}tst;s MAKiyAMA, NePtunea

  arthriticta (BERNARDI)  '''
    ['bey are found scattered solitarily in the rocks, but they may well indicate a
neritic <Ni-N,t) environment of silty bottom.

  b) fine sandstone facies
    Nteculana yokoya•mai (KuRoDA), Volselia mavgaritacea NoMuRA et I-IATAi,
Turritetla saisliuensis YoKeyAMA and T. saislzttensis etigoe•nsis IKEBE are the main

compoRents oÅí the molluscan assemblage. Their occurrences are scatterings in
general. Turritella is the most remarkable, forming the fossil zone in the sandstone.

The zone is considered to be a good key maiker. The neritic environment seems
to have been predominant.
  c) fossil beds
                                      i    Three groups of fossil community are recognizecl :
  i ) Turritella-GIycymeris group in the I{igashiyama aRd Takezawa districts.
    Chief elements : Glycyme7i.s yessoensis (SowERBy), G. wiPPonica (YoK.oyAMA),
Anadara trilineata amicttla (YoKoyAMA), il 'atinei)ecten leurosawaensis (Yoi<oyAMA),
Tttvritetla saislttte•nsis YoKoyAMA

  ii) SPisula-Umbon•ium group in the Takezawa district
    ChieÅí element: SPisula. voyi GA.rBB, S. sacl?.al•ie?zsis (Sci{r<ENci<), Cg•istocarcli'tt•in

nuttagli-i (CoNRAD), Umbonium aleitanum Suzui<i, Mercenarta yoleoya,mai MA.KiyAMA.
  iii) Glycy}neris-L•imoPsis group in the Niitsu district
    Chief elements : Nuculana Nokoya]3tail (KuRoDA), Glycymeris scippoitica (Yoi<o-

yAMA), G. Pilsbryi (YoKoyAMA), LimoPsis tapt.m•ae SowERBy, Venerieardia
myogadantensis n. sp.
    The Turritella-Glycymeris group takes places in the middle part in the IIigashi-

yama and Takezawa districts ; the SPisuia-Umbonitim group occurs in the upper part
in the Takezawa district; the Gl-ycymer'is-LimoPsis group in the lower part, in the
Niitsu district. These fossil groups consi$t of reworked shells derived from biotopes

elswhere nearby. The species are the indicators of the environment of neritic sft,ndy

bottom. GIycymeris-LimoPsis group resembles the fossil assemblage in the "Osawa-

ishi" of the Nishiyama fermation, but it is distinguished from the latter in the
following respects.
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           Table 3. Fossil List
1, 4, 7...siltstone facies

2, 5, 8...fine $andstone facies
6, 9......fossil bed (Tur.-Gly. group)
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Table 3. (Continued)

w-''_'' t.t..'''''''''''''''''''''''''''''''-""""""""""""""'''

No.i

   l

  I
2MLTti'giemYaZ'mefat2C?RNERE"vD8)

43 i chama sp.
44 Ftttvia mutica (REEvE)
45 Cliuocardiec?n nuttaltii (CoNRAD)
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47 ! "Cardium" sp. •
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   1) Absence of Brachiopoda and Family Turridae.
   2) Meagerness of adhering forms, fer instance Family Acmaeidae.
   3) Differences in the components-decrease of the Oyashio type species.

                                          JK J OJ 0
       "Osac wa-ishi" 9 57 7 27
       Glscymeris-LimoPsis fossil bed 17 62 4 17 9o"
     The fact conceives that the hypothetical submarine bank or island of the Nishi-
yama stage still survived, while circumstances of sea changed considerably.
     The fauna belongs to the Omma-ManganjiaR fauna. It is closely related to those
of the Omma formatien near Kanazawa City and Sawane formation of Sado Island.

 5) Wanazu formation
     The uppermost part of the }Iaizume formation is distinguished as the Wanazu
 formation in the Takezawa district. This part consists of medium grained sand-
 stones often yielding fossils listed below.

  1. Acila (Truncaila) sp.

  2. Anadara tr•ili?teata an•zicttia (Yoi<oyAM.A) pJ Ne-•t
  3. GlycN?nerÅís yessoen.sis (SowF.psBy> S JO Ni-2
  4. PatinePecten yessoensis f.JAy) G, S, (sM) O Ni--.t
  5. FeianieUa usta (GouLD) S J Ni--2  6. Lucii•ioma annu.lata (REEvE) sM J Ni
  7. "Cardium" sp.

  8. Dosin•ia J'aPo}tica (REF.vE) mS J Ni
  9. Mereenaria sp.

 10. Leukoma ?narica rLituNE> KJ 11. SPisula sachalie}tsis (ScHRENci<) (mS) J Ni(2)
 12. Mya jaPonica l.p"y mS, sM JO No--i 13. Utnboniutn afeitanum Suzvi<i pJ Ne-2
 l4. Natica ctaussa tugar"ana NoMuRA et I{ATAI OJ
 15. Nassaritts acutidentat•tts (SMITH) R,S J Ne-3
 16. AntiPla}tes coitiraria (Yoi<oyAMA) O
 l7. OPhiodermetla miyatensis (YoKoyAMA) O
    ln these shells, Gtycymeris yessoensis and Umboniztm akitamtm is remarkable.
At many places mollusks are found scattered in the sandstones showing the cftuto-
chthonous origin but at other places they are to make fossil-beds. Even in the latter
ease, there is reason that they have not been transported so far. They are properly
skuated in the matrix, without showing a little wearing of shell substance. Judging
Åírom the criteria kRown by the Recent shells, the fauna represents the Japonic-
Oyashio shallow neritic (NrN2) sandy bottom dwe!lers.

6) Tsul<ayama formation

    In Takezawa district, this formation yields 3 species: 0strea sp., Corbiet{la g.p`

and Barnea jaPonica (Yo!<oyAMA). These species indicate brackish waters in
embayment. These characteristic species though small in ntnnber may well show
the above statement.
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7) Summary
    Each formation has the own characteristic mollu$can fauna. The Teradomari,
Shiiya and Nishiyama faunas are of the deep neritic to bathyal type, whi}e the
Haizurr}e and Wanazu faunas are neritic. The Tsukayama fauna is brackish inner
bay type.
    The stratigraphical sequences show that the transgression started in the early
Miocene has continued until the Pliocene tirne. There the Teradomari to Tsukayama
formations were deposited. The faunal analysis shows the same consequence as the
strata. The faunal sequences represent a cycle, Åëornmencing from the bathyal type,
then followed by the neritic type, came to the final bracl<ish type. The Teradomari,
Shiiya and Nishiyama faunas indicate the great transgression, bttt the latter faunas
after Haizume show the regressive stage.

                                 Conelusions

1• The fauna of each formation represents a phase ef the faunal development.
2• The Pari Passu developrnent of faunas and epirogenesis formsacomplete cycle.
3. The faunas are the Japonic-Oyashio type.
4. The Haizume fauRa is ac part of the Ornma-Manganjian faunac.

                            Description of species

  Bentharca eehigoensis n. sp. (Pl. I, fig. 4)
    Shell small, subtra_pezoidal, infiated; dorsal margin straight, ventrals slightly

arched, vvith a weak byssal notch in the middle ; antero-dorsftcl margin short, a(bruptly

turned to short anterior m.argin; postero-dorsal oblique, clescending te a rounded
posterior margin ; beal{ small, sitttated tftt the anterior two-third ; stirface with nttmer-

ous distinct radiating threacls cressing irregular and concentric growth lines,
decussate; ligamental area narrow, triangular, inequilateral; hinge line straight;

pesterior teeth ca. 12 in number, oblique, nearly partftllel to hinge line at the
posterior end; teeth 5 in anterior, oblique, terminal one parallel to hinge line.

    Dimensions:- Length, 15.7mm, height, 8.6mm, thickness of left valve, 3.8mm.
    Holotype:- jC60elOl
    Remarks:- Only two specimens are under examination. This species is distin-
guishable from BentkaTca sce-}ioPitor•ico?'a (KuRoDA., 1930) and B. rtibrotincta I<uRoDA

(MS) in having trapezoidal shape with a weak byssal notch.

    Type Locality : - Km 55, Small valley about 1 l<m E of Myogadani, I<arr)o City,
Niigata Prefecture

  Astarte (Trinedonta) bennettii DA- (Pl. II, fig. 6)

1903. Astarte bennettii DALL, Proc. V. S. Nat. Mus., vol. 26, p. 946, pl. 63, fig. 6. .

    Numerous specimens were obtalned from various localities (Km 55, I<m 4, Sg 3,
Hs10, Hs14 in Niitsu district). This sPecies may aptly be mistaken for immature
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A. borealis (ScHuMAcHER, 18i7). All the specimens at hand fall into the named
species having the small and high shel}.

  Vemeuricardia (CycloeaTdia) myogadaniensis n. sp. (P}. I, fig. 7)
    Shell medium, orbicular, thick, as long as high, rnoderately cenvex ; beak small,

pointed; antero-dorsal margin short, slightly concave, gradually descending to
rounded anterior margin; postero-dorsal arched, connected with rounded pDsterior
side; ventrai margin regularly rounded; sculpture censisting of radials and concen-
trics; radiating ribs 24-26, broad, nearly fiat-topped with narrow striaelike inter-
spaces; concenÅírics fine, dense; lunule small, cordate, wel}-marked; teeth of tl3e
right valve consisting of 2 cardinals; inner margin crenulated.
    Dimensions : - Height, 20.7 mm, length, 20.5 mm, thickness of right valve, 5.4 mrn

    Holotype:- JC600102
    Remarks:- This shel} is similar to Yenericardia (.Cyclocardia) ferru.ffiRea
CLEssiN, 1888, but the former has the orbicularly higher shell and a rnore nu;nber
of flat-topped ribs. Y. (C.) crebricostata (KRAusE, 1885) is another allied species,

but contrasted with its triangular and elongate shell, the present new species is
orbicularly reunded.

    Type Locality :- Km 55, Sinal} valley about l km E of Myogadani, Kamo City,
Niigata Prefecture
   Geological occun-ence:- Nishiyama formation and Haizume format'ion, Chuetsu

group
  Serripes makiyamai (YoKoyAMA) (Pl. I, fig. 11)

1928. Mactra? }naieiyamai Yoi<oyAMA, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, vol. 2, pt. 7,
p. 360, pl. 69, fig. 3.

1935. SerriPes netabitis, O'rui<A, Jour. Geol. Soc. Japan, vol. 42, no. 504, p. 602.

    Only a cast specimen is at hand (Loc. NT32, Araya, Kawaguchi-mura, Kita-
uonuma-gun). This speeies was originally described by "YoKoyA.MA based upon the
specimen from Hanzogane, Higa$hiyama oil-field. OTui<A considered this species is
synonymous with SerriPes 'notabilis (SowERBy), l)ut the named species has a more
elongate and fiattened shell.

  Natica (Teetonatica) claussa tugaruana NowtmA. et HATAi (Pl, II, fig. 5)

1935. Na'tica tttssaruana NoMvRA et IIA'TAi, Saito }Io-on I<ai Mus. Res. Buli. no. 6, p. 128, pl. 9,

fig. 9.

1939. Natica <CryPtonatica) ctaitssa tugar•uana, Ofvui<.A, Jour. Geol. Soc. Japan, vol. 46, no. 544,

p. 30, pl. 2, Text. figs. a-cl.

    Many well-preserved specimens were obtained• This subspecies differsfrom the
species in its high she}l with a iarge ttmbilical plug.

  Beringius ? hanzoganensis YoKoyAMA
 1928. Beringiecs? hanzega?;ensis YoKoyAMA, Jour. Fac. Sci. Imp. Univ. Tokyo, ser. 2, vel. 2,
 pt. 7, p. 358, pl. 68, fig. 6.

    A few ill-preserved specimens are under examination. Unfortunately the generic
name of this form is not decisive at present.
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  Siphonalia declivis YoKoyAMA (PL II, fig. 12)

1923. SiPhonatia cassidariaefermis, YoKoyAMA, Jour. Coll. Sci. Imp. Univ. Tol<yo, vol. 45,
art. 2, p. 9, pl. 1, figs. i3-15.

:.263•s,SziPgiso.nall6ah2gfclivis YoKoyAMA, jour. Fac. sci. Imp. univ. Tokyo, sec. 2, vol. 1, p. 337,

1927. SiPizonalia cassidariaeformis dectivis, MAKIyAMA, Mem. Coll. Sci. Kyoto Imp. Univ.,
ser. B, vol. 3, no. 1, p. 117.

1941. SiPhenalia declivis, MAi<IyAMA, Mem. Coll. Sci. Kyoto Imp. Univ., ser. B, vol. 16, no. 2,
p. 83, pl. 5, fig. 19, 22, 26, pl. 6, fig. 30.

    Onlyaspeclmenis at hand. MAmyAMA recognized the Dainiti and H6nohashi
forms, the fermer from the lower levels and the latter from the upper in the Dainiti
sands. Inasmuch as the Niitsu specimen has a high cone with flat sloping shoulders,
falls into the H6nohashi form.

  Clavtts (Cymatosyrinx) sp. indet. (Pl. II, fig. 20)

    Slrel} small, subfusiform with high-turreted spire; whorls 8, protoconch two,
smooth; remaining whorls sculptured by the axials; axial nodes 26 in number,
oblique, obsolete on the upper one-third of whorl, separated by inteyspaces of a near}y

equal breadth; aperture unknown.
    Only a specimen was obtained from Hs14, Kashida, Gosen City.

  Granotoma dissoluta gosenensis n. sttbsp. (Pl. II, figs. 16, 17)

cf. 1926. Bela dissolnta YoKoyAMA, Jour. Fac. Sci. Imp. Univ. Tokye, sec. 2, vol. 1, pt. 7,
p. 263, pl. 32, fig. 13

    This subspecies differs from the species in having 40-42 longitudinal plicae
(28-30 in species). Other characters agree very wel! with those of the species.
    Dimensions :- Length, 7.8 mm, diameter, 3.7mm.
    Holotype:- JC600103
    Type Locality:- Sg 1, Valley abogt 800m E of the large pond, S of Hashida,
Gosen City, Niigata Prefecture.
    Geo!ogical occurrence : - Nishiyama forination, Chtietsu group
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Explanation of Plate I

 1.

 2.

 3.

 4.

 5.

 6.

 7.

 8.

 9.

10.

11.

12.

Nticttiana (Tl•testyleda) yokoyanzal (KvRoDA), Å~2, Loc. HslO.

IVI. (s. s.) onoyamai OTui<A, Å~2, Loc. Sg 1.

Polynemamt"ssium alaskense (DALL), Loc. Sg3.

Bent}tarca ecltigcertsis n. sp. (Holotype), Å~2, Loc. Sg13.

Bentharca xe•noPltoricola (KuRoDA), Å~2, Recent specimen from Tosa.

Li7MoPsis (s. s.) tajinzae SowERBy, Loc. Sg 3.

Veneri.cardia (Cyclocardia> myogadanie?zsis n. sp. (Ko}otype), Loc. Km 55.

PatinoPecten (s. s.) kurosawaensis (Yoi<oyAMA), Loc. Km 55.

P. (s. s.) kurosawaensis (YoKoyAMA), Loc. Km 55.

Velsella (s. s) difiicilis KuRoDA et HABE, Å~ J(2, Loc. NT 20.

SerriPes ??ukiyamai (Yoi<oyAMA), Å~>E, Loc. NT 32.

Cl21amys iwakiana (Yoi<oyAMA), Loc. Krn 55.
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 L
2.

3.

4.

5.

6

7.

8.

 9.

IO.

11.

12.

13.

14.

25.

16.

17.

18.

19.

20.

21.

                       Exp}anatien of Plate II

Vener•icardia <Megacardita> k•iiensis (SowERBy), Loc. Km 55.

Astarte (Tridonta) alaskensis DALL, Lec. Sg 21.

Macoma (s. s.) tokyoens•is MAi<iyAMA, Loc. Km 11.

7hracia hahttmana (Yoi<oyAMA), Loc. Km55.

Natica (Tectonatica> clattssa tugaruana NoMuRA et HATAI, Loc. I<m55.

Astarte (Tridonta) bennettii DALL, Loc. Km 55.

Venericardia (.Miodontiscus) PrOlengata nahamurai Yoi<oyAMA, Å~2, Loc,

Bittium a-satowi OiNoMIi<ADo et Ii<EBE, Loc. Km. 11.

B. aff. yokoyamai OT-<A, Loc. Sg3.

TroPhonoPsi•s (.BareotroPiton'> CandelabraM (REEvE), Loc. Km55.

Nassarius caelatus (A. ADAMs), Loc. Hs 11.

SiPhonalia dec;ivis YoKoyAMA, Loc. Km55.

Tachyr}?yTtclitts yanamii (YoKoyAMA), Loc. Hs 14.

OPhiodermeita ?ziPPo?zensis (ONoyAMA>, Å~2, Loc. Km55.

AntiPlanes contraria (YoKoyAMA), Loc. Sg11.

Granotoma dissoluta gosenensis n. subsp. (Holotype), Å~2, Loc. Sg1.

G. dissejuta gosenensis n. subsp. Å~2, Loc. Sg1.

Suavodriltia declivis (MARTENs), Å~2, Loc. Km 26.

ProPebela turricuga candida (Yoi<oyAMA), Å~2, Loc. Sg 1.

Ciavscs (.Cy.matosyrinx' ) sp. indet., Å~2, Loc. Hs14.

OPI•tioder'metla miyatensis (YoKoyAMA), Loc. Km 26.

Hs 11.
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