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Introduction and Acknowled色ments
ノヽ

The Kogashira Formation (Oki and Hayasaka, 1970, p. 77), one of the marine

formations ㌔ intercalated in the thick and complicated pyroclastic sequence originated

●    ●

from the Aira and Ata calderas, has long been known to yield molluscan fossils

(Otuka, 1931). Although the detailed stratigraphic relation in the sequence and the

general aspect of the associated fauna had been left uncertain, one of the species
●                                                                 ●

occurring most abundantly in the Kogashira Formation has been described as a new

species named Mabellarca hiratai** by Dr. Tadashige Habe (1953) based upon the

specimens collected by Prof. Kunio Hirata of the Kagoshima University.

In 1970, the writers [op. cit.) described the stratigraphy of the northern Kagoshima

City area (Table 1) including the distribution of the Kogashira Formation in its

northwestern part. Through the writers'study, the stratigraphic relations of the

present formation with the other stratigraphic units has been clari鮎d and the

molluscan fossils occurring there were discriminated speci丘cally and listed up.

●

Though the number of species discriminated in the present collection is rather

scarce, they seem to be worthy of a paleontological note for the following reasons. The

faunal characteristics of the Kogashira Formation may be helpful to understand the

ecology of the interesting extinct species Anadara (Scapharca) hiratai (Habe) on the

one hand, and on the other, to compare it with the other faunas from the different

horizons in the sequence concerned.

Here the writers thank Professor Kotora Hatai of the Institute of Geology and

Paleontology, Tohoku University, for reviewing the manuscript. Particular apprecia-

tion is due to Dr. Nobuhiro Hatae, Professor Emeritus of the Kagoshima University,

for his valuable suggestions which stimulated the present work. Thanks are also due

to Professor Rikizo Imaizumi of the Tohoku University for his information on the

crab fossils.

* Institute of Earth Sciences, Faculty of Science, Kagoshima University.

… The generic position of this species has been revised by Noda (1966) to Anadara (Seaタharca).



S. dayasaka and K. Oki

Table 1. Generalized stratigraphic sequence in the northern part of Kagoshima City
A

(Oki and Hayasaka, 1970)

Age

～

Formation Name Thick-

ness(m)
Lithology

●○○
Younger Volcanic Ash and Pumice

B ed

(所期火山灰および軽石層)

5

yellowish broふ YOlC叫c ash bed

3 5 brown volcanic ash bed
■ロコ¢ thinly ーanim ated v○lcanic ash and pumice bed

pumice fall bed

4>貞

Sakamoto Pumice Flow
(坂元軽石流) 100土 grayish white,pumiceous breecia tuff

N agaida(fi詣 Flowffi )
50土

謹 ish orange, pum iceous tuce bed (diam eter lcm + )〟

Kamo Pumice Flow
(涌生軽石流) 10 massive black tuff

T atsuo Formation
(竜尾層) 25

pumiceous tuff
tuffaceous sand (very coarse-very fine grained)
and tuffaceOus silt

S hiroyam a Formation(ォUil ) 50土

siltstone
unconsolidated coarse grained sand
gravel (angular and cobble tO boulder si王ed)
tuffaceous sand (coarse-very fine grained) and
tuffaceous 岳ilt

4>U○
■ー■tn●■･■4>E=

rounded peDDie gravel
Inuzako Pumice Flow

(大迫軽石流) 40 gray-colouーed welded tufl

O yamada Form ation

40
20土

tuffaceous sand (very coarse-very fine grained)
(小山田層) X and tuffaceous silt

unconsolidatedgrained sand … [unconsolidated coarsegrained sand, roundedIpebble gravelIshiide Sand and Gravel
M ember

(石井手砂磯部層) pebble gravel

Shimokado P umice Flow.
(下門軽石流) 10土 dark gray cOloured welded tuff

K ogashira Form ation
16+

bluish gray siltstone
tuffaceous sand (m edium -very fine grained) and
tuffaceous silt

rounded pebble-granule gravel

Terayama Basalt
(守山玄武岩) dark gray coloured Olivine basalt

Yoshino Pum ice F low
(菅野軽石流) 80土 grayish brow n coloured welded tuff

VF:
4,OO■■a)●■■■4>
■-■■p*

h■-■一■h
せ̀.叫
J9)̀34>u〇
二二Pl-

4,■■dJ

Iso Tuffaceous Sand M ember
50

grayish white tuffaceous sand
(磯凝灰質砂部層) reddish orange tuffaceous sa血d

KekuF完詣 mation _) * 110

putniceo血breccia tuft
tuff brectuffaceou…ia,pum ice bed, brecsand (fine-very fin…ia tuffgrained) and

tuffaceous silt

M qr肇露 a Andesite dark gray cO)Oured twO蝣pyroxene andesite

Shirahama Basalt
(白浜玄武岩) dark gray coloured olivine basalt

Hiramatsu Basalt
(平松玄武岩) black coloured com pact basalt

M ifunもFormation 20+

王霊 cc…ouou……and (coarsilt with thi㌃て…Ey fine grained) andout 10cm) pumice bed

(三船層) angular pebble gravel
pumiceous breccia tuff

､̀一

.皇eE S

RyQgaM ifune(H IS諾鎧 jte? Andesite

I (竜ヶ水安山岩)

0;芸yoliteay laminatsidian,sph霊 tJ gray-grayish white coulite twー-Pyroxene andesi王oured

(xMarine molluscan fossilさ)

Geolo皇ic Settin皇

As stated above, the geology of the northern part of Kagoshima City including
●

the Kogashira Formation was studied by the present writers (Oki and Hayasaka, 1970).

The most remarkable feature of the Kogashira Formation is the extremely limited

distribution (Texト丘g. 1) in comparison with those of the other 19 stratigraphic units

discriminated through the writers'study cited above (Table 1). As shown in Text一点g- 1.

the Kogashira Formation crops out in the four limited areas in the northwestern border

of the Kagoshima City area. Outside of this area, the Kogashira Formation has been

unknown even from the subsurface geologic data (Hayasaka and Oki, 1971). Owing

to this unfavourable situation, a few problems on the Kogashira Formation, such as

paleogeography, sedimentary environment and so on, have still remained unsolved.
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Sakamoto Pumice Flow

KQm缶Pumice Flow

巨頭　　離o Pumice Flow

Oyamada Formation

Shimokado Pumice Flow

層粗約g亀shira Formation

巨∃ Kekura Formation

0｣　　　　　km
Text一点1. Geological map showing the distribution of the Kogashira formation and the fossil

locality.

The fossil locality from where the specimens treated in the present article were

collected, the type locality of the Kogashira Formation, is an about 16 meters high

river side cliff, cut in its middle part for the national highway No. 3 (Text-fig. 2) and
＼

situated at about 1 km west of the Kogashira spa.

The vertical sequence of rock facies observed at the type locality is as shown m
●

Text一点g. 2. The molluscan fossils are richly but rather sporadically contained in the

massive siltstone bed. Most of the specimens preserve the original shell material

and even their detailed sculptures. Many pelecypod specimens preserve their valves

conjoined. The massive siltstone entombing these molluscan fossils may imply a calm

shallow water condition during the deposition of the pyroclastic sediments.
●

10　　20m

Shimokado Pumice Flow
二　　　　　　二二二∵　　一二二エ　一二　:二二　:二二　　二二一一l iT H　‥　　　　｣　=　　　　:　　　　=二　二　T　:二…:　T　　二　二二二二コ　コ　　=　=　二　二二　T｣　二二二二

tuffaceous sand

siltstone

tuffaceous sand

rounded pebble-grqnule grovel1

Kogashirq

Formation

& molluscan fossils

Text一点　2. Schematic pro丘Ie of the Kogashira formaion and the overlying Shimokado pumice

且ow at the fossil locality shown in the Text一五g. 1.

Remarks on the molluscan fossils

The molluscan fossils collected from the present locality and discriminated by

the senior writer are shown in the following list (Table 2).



A

S. Hayasaka and K. Oki

Table 2. List of molluscan fossils from the Kogashira formation.

-.Numberof
SpeciesSpecimens

Barbatia (Savignyarca) obtusoides (Nyst)

Barbatia (Savignyarca) virescens (Reeve) ‥

Anadara (Scapharca) broughtonii (Schrenck)

Anadara (Scapharca) hiratai (Habe) ‥. ‥.

Anadara (Tegillarca) sp. ------- -
Atnna so.　　‥-･･‥‥･.‥.‥‥‥･‥‥

Chlamys (Mimachlamys) nobilis (Reeve) ‥

Pecten albicans (Schroter)　‥ ‥ ‥ ‥ ‥ ‥

Ostrea (Ostrea) denselamellosa Lischke　‥..

Lucina stearnsiana Oyama　　　‥ ‥... ‥...

Fulviabullata(Linn虫) ‥..‥‥‥‥‥..‥

Fulvia mutica (Reeve)

Cyclina onentalis (Sowerby).. ‥ ‥ ‥ ‥ ‥ ‥

Papliia euglypta (Rhilippi) ‥ ‥ ‥　　　‥.

Lutrana sp.

●　　■　　●　　●　　●　　●　　●　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　●　　●　●　　●　●　　●　　●　　■　●

●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　■　　●　　●　　■　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●

●　●　●　●　●　●　■　●　●　●　●　●　●　●　●　●　●　●　●　●　●　●　●　●　●　●

●　●　　■　　●　　●　　●　●　　●　　●　　●　　●　●　　●　●　　●　　●　　●　　●　●　●　●　　●　●　　●　　●　●　　●　●　　●　●　　●　●　　●　●　　●　●

●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　●　　●　●　●　●　　●　　●　　●　　●　　●　●　●　　●　●　　●　　●　　●　　●　●　　●　　●　　●　　●

I　+　4　+　+　4　+　+　+　t　+　1-　L II　+　+　4　4　4　4　4　4　+　+　+　+　4　+　4　+　4　+　4　4　　+　4

■

Arcopagia (Merisca) subtruncata (Hanley) ‥ ‥. ‥ ‥. ‥ ‥ ‥ ‥ ‥ ‥ ‥

Macoma (Psammacoma) awajiensis Sowerby

Macoma (Pseudometts) praerupta (Salisbury)

Moerella sp.

Barnea (Umitakea)japonica (Yokoyama) ‥ ‥ ‥‥‥ ‥ ‥ ‥..‥ ‥ ‥ ‥

Dentalium (Paradentalium) octangulatum hexagonum Gould　- -　　-

Lunellagranulata(Gmelin) ‥...‥‥‥‥..‥.‥‥..‥‥‥‥.-･-

Turntella (Kurosioia) fascialis Menke

Batillanazonalis (Brugui虫re)　‥...‥‥‥‥‥‥‥‥‥‥‥-‥-

Thencium kobelti (Dunker)

Proclavapfeffen(Dunker) ‥‥..‥‥..‥‥‥...‥‥‥.‥‥‥‥..

Natica vitellus spadicea (Gmelin)

RapanathomasianaCrosse　‥...‥‥　　　‥‥‥‥‥..‥‥.‥‥‥.

Purpura (Mancinella) clavigera Kuster ‥. ‥ ‥ ‥ ‥ ‥ ‥... ‥ ‥ ‥ ‥ ‥

Coralhophila hatan Hayasaka ‥ ‥ ‥ ‥

Siphonaha cassidariaeformis (Reeve) ‥

Hemifusus tuba (Gmelin)

Tritia (Reticunassa) acutidentata (Smith)

Nassanus (Zeuxis) kiiensis Kira ‥ ‥ ‥

Nassarius (Niotha) livescens (Philippi)

Mitroタifex collinsoni (A. Adams)　‥..

Adamnestiasp.　-..-　　-.-..-

Rmgicula doliaris Gould　‥ ‥ ‥ ‥. ‥.

●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　■　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●

●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●

●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●

●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●

■　　●　　●　　●　　■　　●　　●　　●　　●　　●　　●　　●　　●　　●　　●　　■　　●　　●　　●　　●　　●
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Among the species listed above, Anadara IScapharca) hiratai (Habe) and Tuwttella

(Kurosioia) fascialis Menke are most abundant in number of specimens. The subor-

dinate species are Lucina stearnsiana Oyama, Natica vitellus spadicea (Gmelin),

Siphonalia cassidariaeformis (Reeve) and Nassarius (Niotha) livescens (Philippi) ;

and the other 21 species are each represented by only a single specimen. Four species

could not be determined specifically, because of their unfavorable state of preservation,

caused by the original ill preservation of them and by the breaking at the time of
●    ●

collection.
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Besides these molluscs, echinoid and crab fossils were also collected and the

latter has been recognized to be new to science and tentatively named Macrophthalmus

kogashiraensis n. sp. by Prof. Rikizo Imaizumi of the Tohoku University. Further, it

has also been known that the formation contains abundant fossil foraminifers, of

which paleontological note will be given at another opportunity.
●                                                           ●

Barbatia (Savignyarca) obtusotdes (Nyst)

A single internal mold of the left valve is in the present collection. Dimensions

(in mm) of the specimen are 42 in length and 30 in height. The present species

ranges from the Pliocene to the Recent, and is now living in the euneritic fascia
●             ●

(Oyama, 1952) (between the lowest tide mark and the depth of about 20-30 m) chieay

of embayments on the Pad丘c and the Japan Sea sides of Honshu, Japan, and

southwards to the equatorial region.
●

Barbatia (Savignyarca) virescens (Reeve) [PL 1,丘g. 1]

A single, rather small right valve is in the collection. The present species

resembles the preceding one in general outline, but differs in having more convex
●

and elongate shell with much coarser arrangement of radials on the posterior dorsal

surface. The present species lives in the euneritic fascia of the open sea condition on

the Paci丘c and the Japan Sea sides of Honshu, Japan, and southwards to the

Philippines.
●

Anadara (Scapharca) broughtonii (Schrenck)

An imperfect right valve was identi鮎d as the named species from its character-

istic features such as the number of radial ribs (41) and rather narrow ligamental area

provided with two ligamental grooves. The present species ranges from the Pliocene

to the Recent, and lives in the euneritic and mesoneritic (between 20-30 and 50-60 m)

m the Japanese waters (Southern Hokkaido, Honshu, Shikoku and Kyushu), Korea and

North China.

Anadara (Scapharca) hiratai IⅠabe [PL 1, figs. 2a-d]

Numerous, well-preserved specimens mostly conjoined are in the collection. The

present species was originally described by Habe (1953) based upon the specimens

collected from the present locality. The generic position of the present species

originally referred to the genus Mabellarca has been revised by NodA (1966) to Anadara

(Scapharca). The morphological features of the present species are so peculiar that

we can not point out any species allied to the present one among the species hitherto

recorded from Japan. There have been no records of the present species, either fossil

or living, other than the one from the present formation. This pecular species is

most abundant in occurrence and characterizes the present fauna. The common and
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sporadic occurrence of the conjoined valves of the present species in the massive
●     ●

mudstone of the formation indicates the autochthonous origin of them.
●     ●

Anadara (Tegillarca) sp.

Only a single, imperfect external mold of the right valve is referable to Anadara
●

(Tegillarca) based on its narrowly elevated, nodal structure of the radial ribs which are

19 in number. Owing to its unfavorable state of preservation, sped負c identi負cation

is reserved.

Atrina sp.

Only a single, imperfect specimen is in the collection.
●

Chlamys (Mimachlamys) nobilis (Reeve)

An intact, average sized specimen retaining the minute sculpture on its surface was

exmained. The present species ranges from the Late Pliocene to the Recent and lives

in the euneritic and mesoneritic fasciae of the Pacific (23--35-N) and the Japan Sea

(37-N).

Pecten albicans (Schroter)

This species is represented by an intact, juvenile specimen, an imperfect left valve

and an internal mold of the left valve. The present species ranges from the Early

Pliocene to the Recent, and is now living in areas with sandy bottom in the euneritic
●            ●

fascia in the Paci丘c　300-42-N) and the Japan Sea (42oN).

Ostrea (Ostrea) denselamellosa Lischke

Fragments of a few larger right valves and two small left valves are in the

collection. The present species ranges from the Pliocene to the Recent, and lives on

sandy, gravelly or rocky bottoms between one to ten meters below the low tide mark

(euneritic fascia) in the waters of the Paci丘c coast of Japan (southern Hokkaido to

Kyushu), Ryukyu Islands, Formosa, Korea and China.

Lucina stearnsiana Oyama [PL 1, fig. 3]

Seven, rather small intact specimens and an intact, internal mold specimen are in

the collection｡ This species ranges from the Pleistocene to the Recent and is known

to live m Honshu, Japan and southwards to the Ryukyu Islands. The present

species inhabits the muddy bottom of the intertidal (between the highest tide and

the lowest tide levels) and euneritic fasciae.

Fulvia bullata (Linn虫)

Two conjoined, but wateトworn specimens and an external mold specimen were
●     ●

examined. The present species is now living m the euneritic fascia on the Paci丘c coast
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of central Honshu, Japan and southwards to the equatorial region.

Fulvia mutica (Reeve)

An imperfect external mold of the right valve is in the collection. The present

species ranges from the Pleistocene to the Recent, and is known to live in the eunentic

fascia of northern (excluding Hokkaido), central and western Japan and the

Philippine Islands.
●

Cyclina (Cyclina) orientalis (Sowerby) [PL 1,丘g- 4]

A welLpreserved right valve, an internal mold of the left valve and an external

mold of the left valve are in the collection. This species ranges from the Miocene to

Recent and its geographic distribution is from Mutsu Bay, Aomori Prefecture, south-

wards along the Paci丘c coast to Kagoshima and Nagasaki Prefectures in Kyushu, and

along the Japan Sea northwards to Mikata, Fukui Prefecture and also on the west

coast of Korea (Kamada, 1952). This species lives in the muddy bottoms of the

mtertidal and euneritic fasciae.

Paphia euglypta (Philippi)

Only a single internal mold specimen is in the present collection. The

characteristic features of the surface ornamentation and general outline are identical

with those of the named species. The present species lives in the water below the

lower tide line (euneritic fascia) both in the Pad丘C (3ト39oN) and the Japan Sea

40-N.

Lutrana sp.

An imperfect right valve and an imperfect internal mold of the left valve are

referable to Lutraria.

Arco少agia (Mensca) subtruncata (Hanley)

An internal mold specimen of the right valve is in the collection. The present

species ranges from the Pleistocene to the Recent and is known to live on the Paci丘c

side of northern (excluding Hokkaido), central and western Japan, Formosa and the

Philippines. This species inhabits a丘ne-grained sandy bottom and bathymetrically

ranges from 10 to 300 meters (euneritic to bathyal fascia).

Macoma (Psammacoma) awajiensis Sowerby [PL 1, fig. 5]

A single left valve is at hand. This species lives below the lowest tide line

(euneritic fascia) both in the Pad丘c (330-35oN) and the Japan Sea (37oN).

Macoma (Pseudometis)少raerupta (Salisbury) [PL 1, fig. 6]

A rather well-preserved right valve is in the collection. The present species ranges
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from the Pleistocene to the Recent, and lives on the muddy bottom of the shallow

inland sea or embayment ranging from 10 to 50 meters in depth. The geographic

distribution of this species is from Kii Peninsula in western Japan to the Philippine

Islands.

〟oβγβJJα sp.

Only a single, imperfect left valve is in the collection.
●

Barnea (Umitakea) japonica (Yokoyama) [PL 1,免g. 7]

An intact specimen with a little fractured periphery is in the collection. The

present species, ranging from the Pliocene to the Recent, is known to live along the
●

Kii Peninsula on the Pad丘c and Wakasa Bay on the Japan Sea side and southwards to

Kyushu, Japan.

Dentahum (Paradentahum) octangulatum hexagonum Gould

An imperfect specimen is in the collection. The present species ranges from the

Pliocene to the Recent and is known to 】ive below low tide line in Honshu, Shikoku and

Kyushu, Japan to China, the Philippine Isla叫s and Singapore.

Lunella granulata (Gmelin) [PL 1,丘gs. 8a, b]

Two specimens of which apertures are slightly fractured were exmained. The

present species resembles the common Japanese species L. coronata coreensis (R丘CLUZ)

in general outline, but differs from the latter in having the spirals with stronger

●                                        ●

tubercles and deep umbilicus. The geographic distribution of the present species is

Amami-Oshima, Kagoshima Prefecture and southwards. The present species lives on

gravelly and rocky bottoms in the intertidal fascia.

Turntella (Kurosioia) fascialis Menke [PL 1, fig. 9]

Thirty seven, welLpreserved specimens of various sizes were exmained. The

specimens are rather small in size, and the dimensions (in mm) of the largest specimen

are about 13 in height and about 3 in maximum diameter. The present species is now

living in areas with sandy to sandy mud bottom bathymetrically ranging from 50 to
●          ●                                                                                                                                                                          ●

150 meters (subneritic to bathyneritic fasciae) on the Paciac and the Japan Sea sides

of Honshu and in Shikoku and Kyushu. According to Kotaka (1959), the optimum

temperature of the present species is from loo to 20-C. and the bathymetric range m

which the present species occurs commonly is between 70 and 80 meters.
●

Bahllaria zonalis Brugui丘RE [PI. 1,丘gs. 10a, b]

A rather well-preserved and an imperfect specimens are in the collection. The

present species ranges from the Pliocene to the Recent, and its geographic distribution

is from Australia (type locality), the Philippines, China, Formosa to northern Honshu,
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Japan. This is one of the common, widely ranging species in Japan, and usually

inhabits the mud flats within the intertidal zone or estuaries of rivers.

Thericium kobelti (Dunker) [PL 1,免gs. lla, b]

A rather well-preserved specimen is in the collection. The present species lives

below the lowest tide line in the Pad丘c (260-35oN) and the Japan Sea (41oN)･

Proclava pfefferi (Dunker) [PL 1, figs. 12a, b]

A single, wateトworn specimen was exmamed. The present species lives on

sandy mud bottom in the euneritic fascia of embayments, and its geographic distnbu-

tion is from central Honshu, Japan and southwards to the equatorial region and in

Japan Sea (37oN).

Natica vitellus spadicea (Gmelin) [PI. 1,丘gs. 13a, b]

Seven, well-preserved specimens of rather small sizes. The present subspecies is

discriminated from the species by its larger ratio of D/H due to increasingly developed

body whorl (Kira, 1959). The present form is known to live in sandy mud in the

euneritic fascia.

Rapana thomasiana Crosse

An imperfect specimen is in the collection. The present species lives in the

euneritic fascia of the Paci丘c (southern Hokkaido to Kyushu) and ranges from the

Pleistocene to the Recent

Purpura (Mancmella) clavigera Kuster [PL 1, figs. 14a, b]

Three specimens are at hand. The present species lives in the intertidal fascia and

immediately below the lowest tide line in the Paci免c (25--41-N) and the Japan Sea

(41-N.

Coralliophila hataii Hayasaka [PL 1, figs. 15a, b, 16a,b.]

Two, large and small specimens were exmained. The present species was

originally described by the senior writer (1961) from the Pleistocene Toyohashi Group in

Atsumi Peninsula, Aichi Prefecture, Japan. There are no subsequent records of the

present species, and therefore, this is the second one. It is interesting that the second

occurrence of the present species is known also from the Pleistocene formation on the

Pacific side of southwest Japan where it had been under the influence of the warm water

Kuroshio current at the time of its deposition.

Siphonalia cassidariaeformis (Reeve) [PL 1, figs. 17a, b]

Six, well-preserved specimens of various sizes are in the collection. This species

is now living in central and western Japan (Pad丘C, 310-35oN; Japan Sea, 41-N), and

ranges from the Pleistocene to the Recent,
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Hemifusus tuba (Gmelin)

An imperfect, rather small specimen is in the collection. This species lives in the

euneritic fascia in the central Honshu, Japan and southwards to the Philippines.

Tritia (Reticunassa) acutidentata (Smith)

A single, well-preserved specimen is in the collection. The present species lives

below the lowest tide line (euneritic fascia) of the Paci丘c (280-43-N and the Japan

Sea (43oN).

Nassarius (Zeuxis) kiiensis Kira [PI. 1, fig. 18]

Two, well-preserved and an imperfect specimens are in the collection. This species

is now living in the euneritic fascia on the Paci丘c side of the central Honshu, Japan.

Nassarius (Niotha) livescens (Philippi) [PL 1, figs. 19a, b]

The present species, represented by nine, well-preserved specimens in the

collection, is now living from the lowest tide line to the depth of about 10 meters in
●

the Pac拍C (00-41-N) and in the Japan Sea (41-N).

Mitropifex collinsoni (A. Adams) [PL 1, ags. 20a, b]

A single specimen lacking the basal extremity of the shell was identi丘ed as the

●

named species. The present species inhabits muddy sand bottom ranging from 5 to 30

meters in depth in the central Honshu, Shikoku and Kyushu, Japan.

Adamnestia sp.

Four juvenile specimens are referable to Adamnestia.
●

Ringicula (Ringiculina) dolians Gould

Only a single, but well-preserved specimen is in the collection. The present

species has been regarded as one of the elements of the "Asiatic Continental Fauna"

(Miyadi et al., 1954). This lives on the muddy bottom of embayments on the coasts

of northern, central and southwestern Japan and of the Chinese Continent.

Concludin畠Remarks

From the foregoing remarks on each species included in the present collection,
●

the general biotic aspect of the fauna can be summarized as follows.

All the species determined speci丘cally are known to live in the south Kyushu region
●

except Lunella granulata (Gmelin), which is known as living in the south of the Amami

Islands, about 300 km south of the present area. No cold current elements are included

in the present fauna. Based on the geographic distribution of each species, the

following four species-groups can be recognized in the present fauna,
●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●
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1) The species living in central Japan (both Paci丘c and Japan Sea sides) and

southwards, being under the inauence of the warm current. This group includes

most of the species identi丘ed.

2) The species of which living distribution seems to be restricted to around the

Japanese Islands, such as Pecten albtcans (Schroter), Rapana thomasiana Crosse,

Siphonalia cassidariaeformis (Reeve), Nassarius (Zeuxts) khensis Kira and Mitropifex

collinsoni (A. Adams). Among these, the first named two species are now living in

Hokkaido, Honshu, Shikoku and Kyushu irrespective of the current system and the

latter three live in central and western Japan.

3) The species having their northern limits of distribution in the cold current area,

such as, Anadara (Scapharca) broughtomi (Schrenck), Ostrea (Ostrea) denselamellosa

(Lischke), Batillaria zonalis (Brugui丘re), Purpura (Mancinella) clavigera (Kuster),

Tritia (Reticunassa) acutidentata (Smith) and Nassarius (Niotha) livescens (Philippi).

4) The elements of the "Asiatic Continental Fauna (Miyadi β≠ α7, 1954) living

in the embayments on the coasts of Japan and the Chinese Continent, such as, Barnea

(Umitakea) japonica (Yokoyama) and Rtngicula (Ringicuhna) doliaris Gould.

It is noticeable that the present fauna comprises two Pleistocene species,
●

Anadara (Scapharca) hiratai (Habe) and Coralliophila hataii Hayasaka, which are

not known to be living at present. The species in the present collection other than the

foregoing two are all living ones. Of these species, the geologic ranges are summarized

as follows.

Number of the species

ranging from the Miocene to the Recent　　　　　　　　2

ranging from the Pliocene to the Recent　- - - - ･ - ･ -6

ranging from the Pleistocene to the Recent　　- - - - 12

knownonlyfromthePleistocene　----･-･--･-2

The remaining species have not been known as fossil.
●

The present fauna consists entirely of the normal marine water species including

the four embayment species such as Barbaha (Savtgnyarca) obtusoides (Nyst), Macoma

(Pseudometis) praerupta (Salisbury), Proclava ftfefferi (Dunker) and Ringicula

(Ringiculina) dolians Gould. Most of the species in the collection live in the

euneritic fascia (between the lowest tide and 20-30 m), and some of them extend their

living ranges into the intertidal fascia [Lucina stearnsiana Oyama, Paphia euglypta

(Philippi) and Purpura (Mancinella) clavigera Kuster], Further, there are two

mtertidal species in the present collection, namely, Lunella granulata (Gmelin) and

Batillaria zonalis (BruguiJre). On the other hand, the species inhabiting the deeper

bottom are Anadara (Scapharca) broughtonii (Schrenck) (20-60 m : euneritic and meson-

eritic fasciae), Chlamys (Mimachlamys) nobilis (Reeve) (euneritic and mesonentic

fasciae), Arcopagia (Merisca) subtruncata (Hanley) 10-300 m: euneritic to bathyal

fascia) and Turritella (Kurosioia) fascialis Menke (50-150 m : subneritic and bathyneritic

fasciae)･
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As already stated, the most abundant species in the collection are Anadara (Scaph-

area) hiratai (Habe) and Turritella (Kurosioia) fascialis Menke, of which the former
●                                                                                                     ●

has not been known as living and the latter is the species having the deepest habitat

among the present fauna. The depth ranges of the four subordinate species, Lucma

stearnsiana Oyama, Natica vitellus spadicea (Gmelin), Siphonalia cassidariaeformts

(Reeve) and Nassarius (Niotha) livescens (Philippi) are in the intertidal and the

euneritic fasciae, and many other species are also known to live in the euneritic fascia.

Judging from the good state of preservation of the specimens in the present

collection, it may be reasonable to say that it is di氏cult to infer that they had been

transported for a great distance before deposition. As a whole, the environmental

condition under which the present fauna lived is inferred to be of the deeper part of

the euneritic or the shallower part of the mesoneritic fascia along the open sea coast

neighbouring an embayment. The sea water temperature assumed from the living

distribution of each species of the present fauna is nearly the same as that of this

area at present.

The mode of occurrence of Anadara (Scapharca) hiratai (Habe) which is represented

mostly by well-preserved conjoined shells in the present collection, indicates their
●     ●

autochthonous origin, and therefore, it is reasonable to consider that the environmental
●     ●

condition stated above is nothing but the ecological condition for this extinct species.

●

The fact that the present fauna has only six species common to the rich molluscan

fauna of the Shiroyama Formation in this area (Table 1) suggests considerable difference

in faunal characters between them. However, the detailed comparison between the

two is reserved until the study on the fauna of the Shiroyama Formation will be

accomplished.

References

Habe, T., 195ト1953, Genera of Japanese Shells (in Japanese). V-J-326 pH 770丘gs.

- 1953, Limopsidae and Arcidae (1) in Japan. Kuroda's Illust. Cat. Jap. Shells, No.

25, p. 20ト216.

1961, Coloured Illustrations of the Shells of Japan (II) (in Japanese). IX+183　p.,

66 pisリHoikusha Book C0., 0saka

Hayasaka, SH 1961, The Geology and Paleontology of the Atsumi Peninsula, Aichi Prefecture,

Japan. Tohoku Univ., Sci. Re♪. 2ク¢dSer., Vol. 33, No. 1, p.ト103, pis. 1-12, Text-figs.

ト18, tables　ト4, 1 geol. map.

-　　　and K. Oki, 1971, Geological Consideration on the Subsurface Data from the Deep

Wells drilled in Kagoshima City, South Kyushu, Japan. Kagoshima Univ., Rep. Fac.

Sci.y {Earth Sci. & Biol.), No. 4, p.

Kamada, Y., 1952, 0n some Species of Cyclina from Japan and Korea. Trans. Proc. Palaeont.

Soc. Jaタan, N.S., No. 6, p. 167-173, pi. 15.

Kotaka, T., 1959, The Cenozoic Turritellidae of Japan. Tohoku Univ., Sci. Rep., 2nd Ser., Vol.

31, No. 2, p. 1-135, pis. 1-15, text一丘gs.ト10, charts L8

Kuroda, T. and T. Habe, 1952, Check List and Bibliography of the Recent Mollusca of Japan.

210 p., 1 cha叶Edit, and Pub. by Leo W. Stach, Tokyo.

Miyadi, D., T. Kuroda and T. Habe, 1954, On the Bi0-geographical Provinces in the Japanese

Waters (in Japanese). Seibutsu Kagaku (Iwanami Book Co., Tokyo), Vol. 5, No. 4,

p. 145-148.



Molluscan Fauna from the Iく0gashira Formation 13

Noda, H., 1966, The Cenozoic Arcidae of Japan. Tohoku Univ., Sci. Re♪. 2解d Ser., Vol. 38,

No. 1, p. 1-161, 16丘gsリ35 tables, pis.ト14.

oki, K. and S. Hayasaka, 1970, Quaternary Stratigraphy in the Northern Part of Kagoshima

City (in Japanese with English Abstract). Kagoshima Univ., Reタ　Fac. Set. (Earth Sci.

& Biol.),.No. 3, p. 67-92, 14 text-figs. 4 tables, 3 figs.

OTtTKA, Yり1931, The Quaternary Period (in Japanese). Iwanami Koza (Geol. &　Paleont.),

p.ト107, Iwanami Book Coリ　Tokyo.

Oyama, K., 1952, 0n the Vertical Distribution of Marine Mollusca (in Japanese).　Venus, Vol.

17, No. 1, p. 27-35.



Explanation of Plate 1

(Natural size unless oterwise stated)

Pig. 1. BarbaUa (Savignyarca) virescens (Reeve)

Fig. 2a-d. Anadara (Scapharca) hiratai (Habe)

Fig. 3. Lucina stearnszana Oyama.　Two specimens showing external and dorsal surfaces
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respectively.

4. Cyclina (Cyclina) ovientalis (Sowerby)

5. Macoma (Psammacoma) awajiensis Sowerby

g. 6. Macoma (Pseudometis)クraerupta (Salisbury)

g. 7. Bar解βa (Umitakea) japonica (Yokoyama). Dorsal view of conjoined valves

gs. 8a, b. Lunella gra解ulate (Gmelin)

9. Turntella (Kurosioia) fascialis Menke. ×2･5

gs. 10a, b.

gs. lla, b.

gs. 12a, b.

gs. 13a, b.

gs. 14a, b.

s. 15a, b,

gs. 17a, b.

Batillana zoク乍alls Brugui虫RE

Thencium kobelH (Dunker)

Proclava pfefferi (Dunker)

Nahca vitellus spadicea (Gmelin)

少urpura (M,anci解ella) clavigera KやsTER

16a, b. Corallio少Mia hataii Hayasaka

Siphonalia cassidanaeformis (Reeve)

18. Nassavius (Zeuws) h%iens%S Kira

gs. 19a, b. Nassanus (Niotha) hvescens (Philippi)

gs. 20a, b. Mitvopzfex colhnsoni (A. Adams)
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