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Abstrad : Th巴 molluscanfallna of the Tenguyama Fornロation，Toyama Pref巴ctur巴is

characterized by a dominanc巴 ofthεpectinids KotorajJ巴ctenkagamianus moniωae月sis.

Chla明:ysmeisensis， ω'akawai and Na問。chlamysηofoensis， This pectinid-dominant 

fauna is cor1'芭latablewith the Middle Mioc巴neIwaya fauna of the Nanao Formation， 

Noto P芭ninsula， It is the first discovery of fossils fWITI the Yatsuo area， wher巴thetypε 

formations llsed for th芭 Neog己n邑 stagesof the Hokllriku distdct OCCllf. Consequently， 

the moll11scan fossils of th白 Yatslloarea can be biostratigraphically divicled， from older 

to younger， into the Kurosed司ni，Higashibessho， Tengllyama， Otokawa ancl Mita faunas 

hn trod.uction 

The Yatsuo area of the sedimentary basin of the Hokuriku district， west 

-central Honshu is well known because well-preserved molluscan Iossils 

occur in various strata such as the Kurosedani Higashibessho， and Otokawa 

Fonnations. These fossils have beεn clivided and to 

stages of the Hokuriku clistrict. a detailed of eachε 

has not been done. each stage has not been dεfined in terms of the 

age. In addition， the stratigraphic division of the formations of the area was not 

settled until recently. Rec念日tly，HAYAKAWA anc1 TAKEM[JRA clarified the 

phic division of the from a chronological of view and redefirled them the 

Kurosedani， and Mita Formadons， 111 ascending 

order. Their・newdivision is very significant because the stratigraphic r3.日geof the 

Otokawa Formation has been controversial among v¥アorkers

Since (lYAMA first nc臼
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the Yatsl10 fauna has been thorough 

Hmvever， molluscs of the upper part of the Kur匂

osedani Formation and the OtokeJ.wa Formation have not beεn studiecl from 

lnstitute of G巴olog"在日dPaJeontology， Tohoku Univ告rsity，Senclai 980， J apan 
Japan P巴troleumExploration Co，町 Ltd(jAPEX)， Tのkyo，]apan 

穴お Emer札usProfessor of Kanazavva Univεrsity， I(anaza¥va、920，]apan 

67 -



68 K. OGASAWARA， S. IJIMA and Y. KASENO 

and 

a fieid survey of the area in 1984， then as a student of the Kanazawa 

UniversIty， collected well-preserved molluscs of the Ten交uyamaFormation from a river-

side cliff at Wada-gawa， Tonami This 

treated as the lovver Mεmber of the OtokaV'la Formation SAKAMOTO and I¥JozAwA (1960)， 
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Fig. 1. lndex map of th巴 areastudied， indicating major localiti在日 Neogene

moHuscs in the Hok~..;:riku district 
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and Otokawa 

fauna and 

lAiocene lenguyam.a Molluscs 

who it to the fv1iddle Miocεneo ， the 

faunas '01ere separated fro111 each otheL 

1n the present paper， V'7e describe the characteristics or the 

discuss its乱ge， and 

PτfheC ε nozoic strata of the Yatsl口10area have be ε 幻ロ1llS ε 仁das stand 司rd uni江tsof the 
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70 K. OGASAWARA， S. IJlMA and Y. KASENO 

biostratigraphic and of view. 1n particular， microfossils such 

as diatoms， foraminifers， calcareous nannofossils and radiolarians were known 

except Ior the Middle Miocene. Combined with this problem， the durations of 

chronological gaps which were in and below the Miocene as uncon-

formities were controversial among workers 

HAYAKA'NA and TAKEMURA (1987) and ITOH and HAYAKAWA thor-

oughly revised the of the Yatsuo area from a 2， 

3). to the in the Yatsuo area is divided il1to the N irehara， 

Iwaine， Higashibessho， Tenguyama， Otokawa and Mita in 

U，"~L."U'Uð order The Formation is subdivided into the 司

shi Conglomerate and Sandstone rνlembers， and the Otokawa Formation is a1so 

subdivided into the Tsubo日o Sandstone 

and Y oshitani Sandstone Members a日shownin Fig. 3 

The Formation thus defined to SAKAMOTO and I'~ozAwA 

Sandstone Nlember of the Otokawa Formation. The lower part of the 

formation is of turbidite sequence of s3.ndstone and 

and ul1conformatヲlyoverlies the Formation 

which is composed of massive siltstone. The upper part of the formation is of 

massive medium to finε 交rainedsandstone and also 
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Fig. 3. Compiled table on the N eogene chronological data of the Yatsuo are孔

Hokuriku District (after HAYAKAWA and TAKEMURA， 1987) 
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overlain by the Otokawa Formation. According to HAYAKAWA and TAKEMURA (1987)司 these

unconIormities related to the Tenguyama Formation were named the Ikahama and 

Arayama unconformities， ，."C"n，，，，~，huo 

Geological map of the studied area the main Iossil of the Tenguyama 

Formation is shown in 4. 
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I¥IIolluscs of thεFormation were round frorn 1:'010 localities (Fig. 

They occurred from calcareou3 medium to fine sandstone。

I可AKASEKO 13 stratigraphically 

of HAYAKAWA and 

TAKEJ¥HJRA ト

Fig. 5. Index. rnap of the fosョiIlocalities of the Tenguyama， Otokawa and IVlita 
Formations. (adapted frOlH Geographicai Qu日d:rangle乱hn"Yatsuo" 1 : 50，000， 

i¥gency of Land Stl.rveY1 I¥Ainistry of Construction)ー

M(j)lltuscmfi li'alma 01 tih巴 F'onrmtJ.⑪lil 

From the two f03Sil. 29 20 8 and one 

are identified 

and a lenticular bed 

occurred from sandstone as sheU beds T -1) 

fine shell teeth and other 

shells of pectinlos al30 occurred. From the 

shel1s and weli 

however some 

1， some barnacles and sharlどsteeth 

occur with molluscs. The mode of shell occurrences suggests th2t these shells rεpresent 

an aHochthonous thanatocoenosis 

are dOlTIinant as 知wn

c. cf. 
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Table 1. Molluscan fossiIs of the Tεnguyama Formation. 

cf" nl，tado1'Jiensis 0七u.ka
s-{均11myabel. 0七uka
Eu盟主主盟主主nsis (IVjakiY四よ

I .Phos c f ， uJakiaημB 

Bucσ'inum sp伺

tJ伽 αsldαsp.一一一一

万百花riacf. omu:mi Ogasawara 
Cビ陀白eUαp王α 匁 j sp ・

e七l¥lomura

公

明

党

*

一

・

背

骨

骨

一一一ぜそ

l!issiden会α244ωπ (Makiyama) t司r

T-l: riverside cliff of Wada-gawa a七 about 200m 
downs七1'eびelTlfrom七he '0Jacl乱ga.\Na-Brid長~e ， Tonami City 

T-;::': 1'i versicl.e cユiffabout 200m SSW fr己mMokugahara" 
Fuchu-machi， Nei-句 gun，Toyama Pref己cture

notoensis. A rew Indiviピlualsof MCJ'ι可?narza

shells. Some i号mainsof the sl1.1ail bivalves 

and 111川 arealso common constituents. 

sp. and Musashia sp. are char設ctεristicand a few sElall she1l5 such as SinmJl Phos cL 

Luanoma 

ilU (ù\~Ù7'}Z 'US ♂n五 C~ln.[、ellaria sp. and Olivella cf. orn.urai are pre;，ent 
From Lhe :oheH occurtences and taxa cited above噌 tlw 1S com 

。ftwo associ乳li0i15Whichcan be into shallow and elements. That 

the first is the 

.Saccella-J!.lusashilα 

associ己tionwith some 

in a~ 弓 ociatJon "/I，dth A.cna. 

BllccinunI alld F¥isside1z(auUtn. the aUochthollOUS mav contam 
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some taxa of a transitional facies between the shallow and 

based on currentεof this fossil ar.a also based on the data 

for allied recεnt 

Pale⑪envh'onment 

The fauna of the Formation is characterizεd a pectinid-

dominated The occurrence of suggests a less 

than 50-60m elnd a bottom MASUDA and CHlNZEI， Other cooccur¥ 

molluscs such as Mercenaria and Pitar also suggest 

Fissidentalium Luciηorna， 

Buccinum and Musashia are considered to represent a deeper habitat than that of 

the As cited the mode of occurrence of the and its 

suggest that taxa from different habitats were mixed after death. Some 

shallow elements may have b巴en into 己nvironments cur， 

rents. the molluscan elements sl1ggest about 100 to 200m in 

The shallowε:11 turn， is ofwarm-water elements such as 

notoensis notoeη arakawai and As 

described in the these pectinids have been recordec1 from various localities in 

assoc!ation 1Nith and warm-water genera or taxa such as 

η， Ni仲ono戸ecten，and Glorかallium. spεci.es of and 

[(otoγゆectenare warm to mild temperate elements because thεy havεrather明Tidestrati-

ranges up to the late f<jUddle I'v1iocene zone of diatom bjostrati-

These advanced sp己 suchas notoen-

sis otuiumieηsis a ndηw幻us are considered to be survival 

elements to the events of the Miocene 19622け b;

these data that the shallow elerr町 ltSof the 

fauna may have flourished ω1der warm-temperate conditions. 

Ags and COlTcEliaHmli 

The molluscan of thεTenguyarua Formation is similar to that of the 

N 211ao Formation. 1n it is very to the fauna of the Nanao 

Formation， N oto Peninsula Based on calcareous nannofossils， the N anao 

Formation is allocated into the Cl¥14 to CN5a zonesフ that about 14 Ma et 

the molluscan taxa， notoensis Kotora 

ρecten moniwaeηsis and cf. are useful for correlation and 

age 寸hese have been recorded from TI!1iddle Miocene strata of Central 

to N orthern Honshu. On the basis of microfossils 人 1986; SAlTO et 

1986)， these spedes are to the to middle Middle N8-N9 zones of 

the foraminiferal zoロ orto the L/C.""'U~ IoU{うszs lauta zones of 
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diatom biostratigraphy. 

The Tenguyama Formation can be correiated with the Kinjyozan Saikawa， 

and Omine (Kurahara) Formations in the Hokuriku district based on molluscan and 

microfossil data as shown OCASAWARA et al. 目 The fauna is 

different from the Otokawa fauna， which is characterized pectinids such as 

1989). 

maturnoriensis KASENO and SHlMOKAWA， 1988; OGASAWARA et 

Table 2. Correlation t邑bleof thεUpper Cenozoic strata (mainly shallow-s巴amol. 
luscs b己aring-formations)in the Hokuriku District (日ftεrOGASAWARA， SASAKI 
and NEMOTO， 1989) 

SOUTH 

KAGA fCANAZAWA lQZEN YATSUO ~ODATSU- TOMAR! EASTERN H:Mi Ni¥NAO suzu 
SAN ，'U"，n'~'HODAT5USAN NADAURA SAKlγAMA 

Fヨ

Nujlmi 

Awagul'a-

函ニ河

(after Odョ， 19(5) SOUTHERN AREA M!DDLE AREA 

省) rnotluscs-baring 

ror notoensis notoensis， the fal1na. is not 

with those of th色 upper of the 1王urosedani whjch contain 

Placo戸♂cten

MASUDA， 1962a ; OGASAWAR人

Th.e as号emblaεeis 21lso 

to MliKIYAMA (1926， 

osazιand  ishidae 1959 ; 

3Hi伐 tothosε01 the J¥!Iiocene of N orth l三orea
the N己oi?:eneoI the Kisshu and IVleiser; districts内 ]¥iorth 

is divided into the Heiroku (200← 240m 1nan Sandstone 

-300mi， Kantin ShalεLower BanlωSandstone ;¥;Iiddle Banko Sanc1-

stone and Upp巴rBanko Sandstone in 

:3ubtropicalτlO11uscan fauna whicb is charactεrizεd and Taiehも'aia
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species is recorded from the Heiroku Conglomerate， while the Inan Sandstonε 

has not any kind of moHuscs. The molluscs of the Kantin Shale are c10sely allied 

to those of the upper of the Kufosedani and Formations of the Yatsuo 

area， because those forrnations such deep watεr genera as 

coηchocele (土 Lucinoma匂 and

Suhsεa  molluscan which 1S very com-

to the fauna， hCl.s beer~ recorded rr0111 the LOVIεr Banko 

to the r川ankodoForraation of MAKIYAMA Some 

I'vlAKIYAMA as new species from the Lower Banko Sand 

Nliocene. Thev are Anadara 

Pitar め Protothacalaieiωαi， Neverita 

the reDort-

ed from the Lower Banl∞ Dosini，α灼neharaiwas exanuned by MASUDA 

who consideτed it to be synonymous with ICaneharaia k，斤符幻oiiVIASUDA; other 

Sl':ch ;;;，S リ CGfdizmt円 PhosJ1neisensis and Dosi問。αsira/;;ii0;: the Lower 

Banko Sandstone need 1:0 be reexamined frorn a The fossils from 

the overlving lVIiddle and Banko Sandston色 ischaracterized bγfresh-water molluscs 

and mastodon-Hke teeth 

寸he fauna contains the first record of Chlanの 7Jrzeisensisin the 

Islands and is veryε 1:0 the IVIAJGYAMA'S Lower Banlぞo of North 

Korea. Consequently， both mollusccm 回 canbe assi即 edto thε IvIiddle Miocene 

15-14 JVlaL as cited above， 

general， the Middle N[iocene molluscan faunal succession tends to from tidal 

shalloiN open-sea to more 

国 TSUDA ー These arεrepresented the Arcid 

Potamic1 the Iauna of the Kuros巴daniFormation emd the 

fauna in the Yatsuo area， 

cited environrnental that ':he shal10w F'onnation 

overlies the Forrnation. Subsεque日 itcar肝 bε aSSUI1'1山町i

that the stage became a shallow emrirOneYJent jlist after the 

Formation was accumulated. Such a succession is also r"，."O'-fnl 

in the Miocene seqliences of the Kaga and lozen areas in the Hokuriku and the 

Kisshu-Meisen area of N orth Korea as noted above. Thelt the IVIidclle Miocei1e 

the soutkvi!est J apan as the of the Hokurikll district and N orth 

contained such envlronmental conditions as shallow sea， 

sea and shallow sea， in order， These environmental 

to world-widεsea-level changes as showa HAQ et a1. 
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Remarks on Characteristic Species 

Saccella confusa cf. kongiensis (OTUKA) 

Pl. 1， figs. 1， 2， 3. 

Compared with : Nuculaηa confi附 akongiensis OTUKA， 1935， p. 608-609， pl. 47， fig. 14. 

Remarks: Some poorly-preserved specimens wete examined. They are characterized by 

a rather symmetrical high form with fine concentric striae. This form is most allied to 

Saccella coηifusa kongiensis OTUKA described from the Kadonosawa Formation. The 

species resembles S. confusa toyomaensis KAMADA， but is distinguished from the latter in 

having finer concentric striae. 

Anadara sp. 

Pl. 1， fig. 7. 

Remarks: The present form is allied to Anadara makむlamaiand A. ogawai in its di圃

chotomous radials. However， the number of radials is not distinct due to ill-preserved 

speclmens 

Chlamys arakawai (N OMURA) 

Pl. 3， fig. 1. 

Pecten (Pecten) arakawai NOMURA， 1935， p. 41， pl. 4， figs. 1， 2. 

Pecten (Chlamys) arakaω'ai NOMURA， NOMURA， 1940， p. 17， pl. 2， figs. 1-3. 

Coralichlamys shigemai HIRAYAMA， 1954， p. 51， pl. 3， fig. 2. 

Chlm的 ISarakawai (NOMURA)， MASUDA， 1954， p. 150， pl. 19， figs. 1-6. ; MASUDA， 1962a， p. 161. 

Remarks : A few specimens are at hand. They are characterized by a high form with 

slightly concave anterior dorsal margin， narrow apical angle (ca. 78') and about 22 bifurcat-

ed radial ribs. 

The species is allied to Ch初旬ISZωamurensis ITOIGAWA which was originally described 

from the Miocene of Gifu Prefecture. However， it can be distinguished from C.伽amuren目

sis because it has small ears， a narrow apical angle and distinct ctenolium. 

Chlamys meisensis (MAKIYAMA) 

Pl. 1， figs. 9， 10， 11 ; Pl. 3， figs. 2， 3， 5， 6. 

Pecten (Chlamys) meisensis MAKIYAMA， 1926， p. 156， pl. l3， fig. 4. 

Chlamys meisensis MAKIYAMA， MAKIYAMA， 1936， p. 206. 

Chlamys meisensis (MAKIYAMA)， MASUDA， 1962a， p. 187-188， pl. 23， fig. 2. 

Measurements in mm : 
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lGPS coll. Apical 
cat. no. Length Height Depth Hinge Length Angle No. rib. Valve 
99978 35.80 39.40 8.9 21.0 90 19+ R 

42.50 49.30 8.4 93 23 R 
43.20 50.35 87 20+ R 
47.50 93 22 R 
63.20 13.2 34.0 94 20 R 
67.40 72.70 14.0 97 22 R 
83.60 (81.5+ ) 98 24 R 

(ca.35.0) 41.90 93 20 L 
45.20 50.5 91 22 L 
(52.0+ ) 62.50 22 L 
66.80 72.90 13.5 38.4 89 23 L 

Remarks : The species was originally described from the upper part of the Mankodo 

Formation at Kinshodo， N orth Korea by MAKIYAMA (1926). Subsequently， he redefined the 

name of the formation to the Lower Banko Sandstone (MAKIYAMA， 1936) and reported the 

presence of such co-occurring species as Megasurcula cηφtoconoides， Polinices coticazae， 

Glycymeris cisshuensis， Anadara ogaωai， DiPlodonta jセrruginataand Chione tateiwai. 

According to the original description， the species is characterized by 23 to 27 equal， 

equidistant， flat-topped， round-edged and dichotomous ribs， and intercalating ribs first 

appear when the shell reaches about 30 mm in height 

The species from the Tenguyama Formation is characterized as follows: Shell 

moderate to large， largest one attains 83.60 mm in length， high， thick and moderately 

inflated ; Both valves nearly equal in inflation that ranges 0.20 to 0.25 in the ratio of Depthj 

Length; Apical angle ranges from 8T to 980， and 930 is most common; Surface sculptured 

with bifurcated， squarish， well elevated， 20 to 24 radial ribs that are not distinct on the shell 

extremities ; mostly about 22 in number with one intercalated riblet in each interspace; 

width of ribs nearly equal to that of interspaces or slightly narrow; dichotomous ribs 

appear at a distance of 28 to 35 mm from the beak in general， although a few dichotomous 

ribs occur at earlier stages ; earliest one is at about 7 mm length ; not divided into three ; 

Ear ornamentation shows some variant; anterior ear of the right valve sculptured with 

radials ; uppermost radial rib rather broad and subdivided into three by very shallow 

furrows， and 4 distinct radials ; posterior ear of the right valve with 7 to 8 fine radials; 

anterior ear of the left valve sculptured with about 11 radials of which upper 6 appear to 

have branched from two radials at an early stage ; that is， two ribs become subdivided into 

three by a furrow during ontogeny ; posterior ear sculptured with 8 or 9 fine and distinct 

radials ; ctenolium distinct， about 4 or 5 in number. 

The above cited characters comparable well with the original description. However 

the number of radial ribs of the Tenguyama specimens are rather small compared to the 

type specimens， but this can be ascribed to intraspecific variation because the type speci-

men illustrated by MAKIYAMA shows more or fewer than 23 in number by the authors' 

observation. Moreover， the number of first-order radial ribs 0 
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tion. 

The present specimens resemble Chlamys hataii MASUDA and SAWADA reported from the 

Miocene N agaoka Formation， Tochigi Prefecture in general features， in particular di-

chotomous ribs， intercalating riblets and number of ribs. But it can be distinguished from 

C. meisenis in having a small shell， ribs which are subdivided into three by shallow furrows 

and fewer radial ribs. However it is quite difficult to separate these species in their 

younger stages. Therefore， these two species can be considered to be strongly related to 

each other phylogenetically. 

Chlamys otukae MASUDA and SAWADd， reported from the Oido Formation， Miyagi 

Prefecture also is closely allied to the C. meisensis and C. hataii， but C. otukae can be 

distinguished from these two species in having a small and thin shell. It is necessary to 

study these species from a phylogenetic viewpoint in the future， including Ch初旬ysakitana 

YOKOYAMA reported from the Sugota Formation， Akita Prefecture， Chlamys ishidae MASUDA 

reported from the upper part of the Kurosedani Formation and its allied species. 

Since MAKIYAMA described the species from N orth Korea， this Tenguyama record is 

only the second known occurrence. 

Compared with : 

Chlamys cf. ingeniosa (YOKOYAMA) 

Pl. 2， fig. 12. 

Pecten (Chlamys) hastatus SOWERBY var. ingeniosa YOKOYAMA， 1929， p. 5， pl. 6， fig. 2. 

Chlamys ingeniosa (YOKOYAMA)， MASUDA， 1962a， p. 170-171， pl. 22， fig. 13.; ITOIGAWA in 

ITOIGAWA， SHIBATA and NISHIMOTO， 1974， p. 64， pl. 9， figs. 1a-b. 

Remarks : A few fragmental shells were examined. They are characterized in having 20 

-23 bifurcated radial ribs which are subdivided into two by shallow furrows and 3 inter-

calated ribs in their interspaces. These characters are similar to those of Chlamys 

ingeniosa described from the N anao Formation. However， the latter species is known 

only from fragmental shells. 

Nanaochlamys notoensis notoensis (YOKOYAMA) 

Pl. 2， figs. 4， 6. 

Pecten notoensis YOKOYAMA， 1929， p. 4， pl. 13， figs. 1-4， pl. 4， figs. 1， 2， pl. 5， fig. 1. 

Pecten natoriensis MATSUMOTO， 1930， p. 104， pl. 40， figs. 10-11. 

Pecten natoriensis var. inequilateralis MATSUMOTO， 1930， p. 105， pl. 40， figs. 13-14. 

Pecten natoriensis var. subovalis MATSUMOTO， 1930， p. 105， pl. 40， fig. 12. 

Velopecten survivanus MATSUMOTO， 1930， p. 106， pl. 40， figs. 16-18. 

Pecten (Pecten) notoensis YOKOYAMA， NOMURA and ZINBO， 1935， p. 161， pl. 15， fig. 27. 

Pecten (Chlamys) notoensis YOKOYAMA， NOMURA， 1940， p. 18， pl. 1， figs. 4…7. 

Nanaochlamys notoensis (YOKOYAMA)， HATAI and MASUDA， 1953， p. 77， pl. 7， figs. 1-7 

MASUDA， 1960， p. 373， pl. 39， figs. 1-5 ; MASUDA， 1962a， p. 199， pl. 20， fig. 11 ; KANNO， 1962， 
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p1. 3， 4 ; p. 3， fig. 1 ; p. 1， 1， 2. 
notoensis seianaensis 1982， p. 

pL 1， pL 2， 3， 1-2会

Measurements il1 mm。

IGPS co11. cat. nos. AiJ!cal jl¥，ngle Valve 

9997.5-1 69.40 75 05 13.25 80 
-') 72 50 ca.81 
-3 65.60 69.70 13.85 79 

Remarks The present form. differs from N. notoensis otUtUl世針。ensisdescribed from the 

middle JVIiddle Miocene OtsιJtsumi Fonnation in the environs of Sendai. As weil studied 

目立ASUDA(1963) and SATO (1982)， the 孔 be from N. otutumiensis in 

trifurcated radial ribs while N. otutumiensis has a thick and shell可Nith

branched radials 

mo削 ωae幻ISZS λ)

PL 3， 4，7 

moniwaensis MASUDA， p. ハ.::)-!Oハ . ， 

p. 217-218. 

Jnonu川 e11SZS p. 149. 

NIeasu日 mentsin mm  

IGPS col1. caL 110. Height L H/L 

99976-1 80.20 79.40 10. 41.6 0.99 0.14 0.52 107 
-れL 112.20 106.20 16.50 54.3 0.95 0.15 0.48 105 

-3 110.20 109.15 15.40 54.7 0.99 。り14 。.50 105 

Remarks to IVIAsuDA this species ranges frmn 1000 to 1050 in 

and 0.35 to 0.62 in the of The above cited 

:rneasured e:ata ¥Nell with thosεof the 

The species is characterized by 9 to 11 main radial ribs some of 'vVhich are 

subdivided 1n1:0 8 01' 9 finεradiais bγshallow furrows at the manunal of the disk. 

Dosinia cf. NOMURA 

Pl. 1， 14 

with : Dosinia 仰削 1935，p. 6，向。 6; p.32 

6， 8， 9， 1ua-1:l. 

Rernarks : to NIAsuDA's examination on the present anc1 related 

(IばASUDA， Dosi幻ia can be conside1'ed 1:0 be synonymous v'1ith D. odoseηszs 

N OIvlURA. V¥f e agree with this 

The prεsent form from the Formation is characterized by very fine 
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concentric lines on the disk and a pointed beak that Is anteriorly protruded. 

Dosinia sirakii MAK!YAMA from the Meisen IvIiocene of N orth Korea is very similar to 

the present form. Although more detailed is necessary， D. sirakii can be considered 

as a junior synonym of the pr色sent

Dosinia 

PI. 1， 

hannoi MASUDA 

8， 13 ; P1. 2ヲ fig.8. 

DosiJzia 

p 

kaneharai YOKOYAIVlA， 1936， p. 213-214， 4， fig. 2 ; 

pl. 40， 9 ; 1， 1. 

Dosinia J?an.eJ;ωrai YOKOYAMA.トJOMURAand p. fig. 1 ; 1935， p. 

3 ; 1叫OMURA， p. 1， 

Dosinia i?annoi p. 35-37‘ 6勺 7a-b.

Dosinia i?aneharai lWl〆moiMASUDA， 1967， p. 1， figs. 7，8， pL 

2， 5， 7-9. 

Rern:el.rks Some inner and outer molds were examined. arεcharacterized a 

111むdiumsize shell with rather broad concentric ribs 35 or more in l1l11nber 'within 22 

rnm of the The Slコeciesis allied to D. but differs in regularly 

as noted MASUDA 1967ト

Pum・cf包 itoi

PL 2， fig. 11。

'Nith : Pitaria itoi 1926， p. fig圃 7.

Pitar cf. itoi (MAKIYAMA)， ITOIGAWA in SH!BATA and 

17 -18. 

21， 

Remarks : Poor司Iyア ofinner molds are at hand 

a medium sized shell mm  length， 40.40 height， ca. 11.5 

sinus which reaches to about the center of the shell. 

cannot be may loe identified v1ith the present 

structures 

to original 

with P 

suggests that it to 

1936. However. it is 

the was describecl under the genu呂

clar/::i DICKERSON園 Thεε，which I1as ;:; stout 

anoth巴rgenus of Veneridaぞ suchas 

herεin to genus Pitar until well are obtained. 

Sinurn vabei OTUKA 

pl. 4， figs. 22-b. 

Sinum p。
句

$
9
4
4、J1

 

1
ょ

ρ
h
u
 

-p
 6-8 ; lVIAsuDA and TAKEGAWA， 2， 20乳-b:

lTOIG.I¥WA in SH1BATA and 1ぜISHlMOTO叩 p.149， pL 

p. 64喝 pL13， 16， pL 15， 11 ; SASAKI and 198ヲ 3;fig. 

10. 

F:'em，Irks 011e of the Formation i8 11.3 mm  in maximurn 

8.85 mrn in minimum diarneter and 8.3 mm  in lt is characterized eUJOut 
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25 spiral striae on the body whor1. The topotype specimens from the Kadonosawa 

Formation show 0.8-0.87 in the ratio of Minimum diameterjMaximum diameter although 

it is given as about 0.65 in the original description. The Tenguyama specimen shows 0.78 

in that ratio， which can be assigned to intraspecific variation. Their differences may be 

caused by ontogenetic changes. 

Sinum ineρtum (YOKOYAMA) differs from the present species in having a more planispir-

al volution and low shel1. 

Phos cf. iwαkianus fujinaensis OGASA W ARA and N OMURA 

P1. 4， figs. 4， 5. 

Compared with : Phos 伽akian附ルrjinaensisOGASAWARA and NOMURA， 1980， p. 92-93， p1. 12， 

figs. 5a-b. 

Remarks : A few poorly-preserved specimens were examined. They are characterized in 

having four to five spirals and more than 20 transverse costae on the periphery andj or 

whor1s， and about 13 bead-like nodules on the body whor1. This form is allied to Phos 

iwakianus (YOKOYAMA) described from the Tanagura Bed and Phos (Coraephos) meisensis 

MAKJYAMA， described from the Lower Banko Sandstone of North Korea. But it can be 

distinguished from these two species in having finer surface sculpture. This form also is 

allied to Phos iwakianus (YOKOYAMA)， reported from the Otokawa Formation by 

OGASAWARA， SASAKI and NEMOTO (1989)， in general shape and spirals. However it is 

distinguished from Otokawa specimens in having finer spirals and a large number of 

longitudinal costae. The present form is most allied to Phos iwakianus fujinaensis de-

scribed from the Fujina Formation， Shimane Prefecture 

Olivella cf. omurai OGASAWARA 

P1. 4， figs. 1a-b. 

Compared with : Olivella omurai OGASAWARA， 1976， p. 69， p1. 15， figs. 2， 3， 4. 

Remarks: The species resembles Olivella iwakianus NOMURA and HATAI described from the 

Tanagura Bed， Fukushima Prefecture in shell out1ine but it is distinguishable from the 

laUer in having morenumerous columellar folds. One Tenguyama specimen bears more 

than 6 columellar folds although it is poorly…preserved. This character suggests that it is 

identical with the present species. 
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Explanation ()f Plate 1 

(all figures natural size， unless otherwise stated) 

Figs. 1， 2， 3. Saccella cf. corポisakongiensis OTUKA， IGPS col1. c呂t.no. 99979， Loc. no. 
T-1. 

Fig.4. GlyのJmerissp.， IGPS c01l. cat. 110. 99980， Loc. no. T-1. 

Figs. 5， 8， 13. Dosinia (Kaηeharaia)初 ηηoiMASUDA， figs. 5， 8. IGPS co11. cat. no. 99981， 

Loc. 110. T-1 ; fig. 13， IGPS col1. cat. no. 99983， Loc. no. T-2 

Figs. 60-b， 12. Acila (Tru時cacila)Sp.， IGPS 0011. cat. no. 99983， Loc. no. T-L 

Fig.7. Anadara sp.， IGPS coH. cat no. 100001， Loc. no. T-1. 

Figs. 9， 10， 11. Chlamys meisensis (MAKIYAMA)， IGPS coll. cat. 110. 99978， Loc. no. T 

-1 

Fig.14与 Dosi・ηia(Phacosoma) cf. tugaruana NOMURA， IGPS coll. cat. no. 100002， Loc. no. 

T-1. 

Fig. 15. Crassostrea cf. gravitesta (下[OKOYAMA)，IGPS coll. cat. no. 100003， Loc. 110. T-1. 
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Oga.sa.wa.ra.， K. e七a.1.: Mユocene Tenguya.ma. molluscs Pユa七e 1 

0七omophoto. 
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Explanation of Plate 2 

(all figures natural size， unless otherwise stated) 

Figso 1， 20 Macoma spo， IGPS colL caL noo 100004， Loc noo T -L 
Figso 3a-bo Merce向。riayokoyamai (MAKIYAMA)， IGP5 colL cato noo 100005， Loc noo T 

-L 

Figso 4， 60 N仰 aochlamysnotoe四sis(YOKOYAMA)， IGP5 colL caL noo 99975， LoCo noo T 

Figo 50 Vasticardium? spo， IGPS colL caL noo 100006， Loc noo T→ l 

Figso 7a-bo Luci目omaacutili河eatum(CONRAD)， IGPS colL cato noo 100007， LoCo noo T 

L 

Figo 80 Dosinia (Kaneharaia) kannoi MASUDA， IGPS colL caL noo 99981， Loc noo T-1 

Figo 90 Chlamys spo， rGPS colL caL noo 100008， LoCo noo T-L 

Figo 100 Cyclocardia cL siogamensis (NOMURA)， IGPS colL caL noo 100009， Loc noo T -L 

Figo 1L Pitaア cLitoi (MAKIYAMA)， IGPS colL caL noo 100010， Loc町 nooT-L 

Figo 120 Chlamys ct ingeniosa (YOKOYAMA)， rGPS colL caL noo 100011， Loco noo T-L 
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Plate 2 

0七omoPhoto. 
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E瓦planatlo:illof Plate 3 

(all figures natural size， unless otherwise statεd) 

Fig.1. Chlamys arakawai (NOMURA)， IGPS col1. cat. no. 100013， Loc. no. T-1. 

Figs. 2， 3， 5， 6. Chlamys meisensis (MAKIYAMA)， IGPS co11. cat. no. 99978， Loc. no. T 

1. 

Figs. 4， 7回 Kotora戸ect印初:gamianusmoniwaeηsis (MASUDA)， IGPS coll. cat. no. 99976， 

Loc. no. T-1. 
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Ogasawara， K. e七 al.: Mユocene Tenguyama molユuscs Pユa七e3 

0七omo pho七o.
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Explanation of Plat母 4

(all figures natural size， unless otherwise st旦ted)

Figs.la-b. Olivella cf. omurai OGASAWARA， IGPS coll. cat. no. 100013， Loc. no. T-l. 

Figs. 2a-b. Sinum yabei OTUKA， IGPS coll. cat. no. 100014， Loc. no. T-l. 

Figs. 3a-b， lla-b. Euspira meisensis (MAKIYAMA)， IGPS coll. cat. no. 100015， Loc. no. 

T-l. 

Figs. 4， 5. Phos cf. iwakianus fujinae河sisOGASAWARA and NOMURA， IGPS coll. cat. no 

100016， Loc. no. T-l. 

Figs. 6a-b， 7a-b目 CrePidulacf. nitadoriensis OTUKA， IGPS coll. cat. no. 100017， Loc 

no. T-l. 

Figs. 8a-b. Cancellaria sp.， IGPS coll. cat. no. 100018， Loc. no. T-l 

Fig. 9. Fissidentalium yokoyamai (MAKIYAMA)， IGPS col1. cat. no. 100019， Loc. no. T 

1. 
Fig. 10. Mya cuneijormis (BOHM)， IGPS coll. cat. no. 100020， Loc. no. T-2. 

Fig. 12. Musash必 sp.，IGPS coll. cat. no. 100021， Loc. no. T-l 

Figs. 13a-b. Buccinum sp.， IGPS coll. cat. no. 100023， Loc. no. T-1. 
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Errata 

Hiroaki KARASAWA Lat己 CenozoicElasmobranchs from the Hokuriku district， 

central Japano Noo 1， VoL 34， 1989 
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