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Holocene deposits and fossil molluscan assemblages from
Itoshima Lowland in the Itoshima coastal plain, Kyushu.

Shoichi Suimovama, Yoshio Sato and Hideaki Noi

Abstract

Itoshima Lowland extends from Imazu Bay west-southwest ward to Kafuri Bay.
It is a long and narrow lowland below 5 meters above sea-level, and is about 3 km in
width and about 10 km in length. The Quarternary deposits except for the reclaimed
soil and younger dune sand do not expose in this lowland. 33 boring-data were examined
in order to clarify the subsurface geology. In addition to the detailed survey at the
four sites of excavation hand-boring was carried out at four points in the narrowest
part of the lowland. The Quarternary deposits unconformably overlay a granitic
basement, and another unconformity is observable between the Holocene and
Pleistocene Series. The Holocene Series is stratigraphically classified into 3 lower,
middle and upper units. The middle part yields abundant marine molluscs which reveal
an embayment condition. The other two parts are composed of non-marine deposits.
The carbon-14 isotopic ages of the shell and wood samples from the upper part of the
marine deposits are respectively about 3,300y.B.P. and 3,500y.B.P.. Granitic basement
is present at only 3 meters below in the narrowest part and at 17 meters below in the
both end of the lowland. Distribution. of the marine deposits can not be traceable in the
narrowest part of the lowland. We were not able to produce evidence of a narrow
channel which has been considered to have been existed there above 1,000 years ago.

Fossil molluscan assemblages were collected by block-sample method at Mizusaki
and Yubi in the lowland. The dominant species of each assemblage were determined
by comparing the relative abundance data and the species rank calculated one according
to MACARTHUR’S model. As a result, seven species of gastropod assemblage and two
species of pelecypod assemblage of Mizusaki, three species of gastropod assemblage 'and
one species of pelecypod assemblage of Yubi were recognized as dominant species and
palaecoenvironments were discussed on these species. The environments suggested by
these fossil assemblages are commonly an inner inlet condition but slightly differ from
each other, i.e. tidal creek of bay center for the both assemblages of Mizusaki and
innermost bay for the gastropoda assemblage of Yubi.

Two methods were used in order to investigate the degree of the modification
of the primary information of dead shells of the original populations of the dominant
species. Analyses of size-frequency distribution and coexistence index of both valves
revealed that the fossil shell assemblages are autochthonous except for the gastropod
assemblage of Mizusaki, The latter is considered to be critically reworked before the final
burial.

Judging from the altitude and ages of the uppermost part of the marine shell
bed, the highest sea level is considered to have attained to 1 to 2.5 meters above the
present sea level in about 3,300y.B.P. in the Itoshima Lowland. This conclusion is
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incompatible with the current concept that the highest sea level attained to 3 or 4
meters above the present sea in about 6, 000y.B.P.. The mentioned fact is an interesting
problm from a viewpoint that the local relative changes of sea-level may be effected by

local tectonic movements,
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Fig. 2. Geological map around the Itoshima Lowland
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a8 & 75 2 Es (NE2TELE) 2B ->T 3,
KorhREEAOHE 4, 5 HETERE GEES) 28
RESHD BT, BEHFLEOHM TRECEES
RiELTN2, CoRD BN cBBARINC, T
ORI ORZEOH T %% 5 EMAliciL@mIcsHmd 5
bDE, FEICODLNHT 3 00 2BBICHETSE
3. BIEIEELD, HRROBEYVLIE, YA E
B, BREXLKE, RREKEHETE, ek
ETEDHRED62THS, CHITHLT, BEEE
WERLE, BKEETED2°THS. L0DIE
THEMIE SEHNTHE, THRPBEIWEE L TR
FEETZ2500, FBHTRBEIYVMECDTHEH
HATRE SIZEOEENBBEALTHS,

b. B{bEREOLT
REEMEE XU Z0FLOER1I0m P T OO
BRAMERENY Pt —F —REFEOERH D,

BEPESRTLETEThH S, RIEHEANOISER

OHIFOHEE F10mPAK, BIEBIHERTE L,

COEALARBRBRAMSER TR, LELZARED
BBy EXE YV FEDHENBEERBESOATY
3, 5 OOHATRIBNITIHEICE LT, BILERE
BEHR L, #EEos5, AILABSKEcE
HEAE IRICELT, 25T HHEEENT
RUTV S, RS OMMRMHAEMSIINAEED S
E— RO & BN I 2 4B ETIcER LT
W3, ZhoD55, EEsmlUToMETE, F&
AEDEFTHTORILAESERShTE Y, &
HOMTIEEID2H 2 B{LARBISESRICEE L
TWBZEERRLTNE, ULk LEHESHEEAD
H—DBHEME TS 2 SR MEORMER (B4
K, BRKEFSI17TOL B LUR) TRYUFOFHICK

LT, B{tEEBREO»hoiah o7z, B{LEBOAH
KBLT, KDFHELOENEBRZDIN Y FA—H
—HHREEEL B - . AEAREHE RSO
L THS (&4, 5, 6, 7). *ORE,
M7 TRME s Kk BILGBOBFESER S b
OO, #E4, 5, 6 CRMSITEERCAMLGES
ALROTOB T &I L,

c. JKIE& Mo B{LA%ERM

Ko & B b BEHERMSYE v v b T, BibA
REeRIISBELTVWEDIEL, HwEozhiay
W HEUDHEND TRREEBLHN. &SI
DALGER (fossil assemblage) OREE 1 7 a v
75720 (1Q.U.) 0RMEOEERSAKE LRI
30T, T hOAERIIZBIEICERYERS T &ic
T3, KiEOHTE/IAEEER LKBHRE ST
O, oM TREABEERLER ST EiT
73,

(1) KisEE

HEERE L BEIMETE TR IMT, a0
BHRENTH D, BRPHOLEDEXIF0.5mT
ZOFEERFIEARFETH S, ALARRESRIFTH
B4, WFLL, BECEEEFIEATOS, BH
TROWEEBZKAIMBERARDOHOBE L, |
CRHBOBEIE-TVS D BERTE T,
1Q.U.o7ny shhoBofcREE 1mmpl
LoltGoNRE, REERTSEDEL, EEETL
&, PHREERTEE (4=0H®E, NOWH), F3
7 EE Y =@ (B, KBRSy 2HER (B, &
B (G, HR), 8K M, ¥ £ $THEH,
FERIRCHRABIM LA BEZ D, F1IRCRLIZX DI,
OB LI R 49%E 528k, EEME 15 5 A,
K 28FE 1, 185fHAT, 205 b, R&&2mmp]
TowhHw 34N IKZEDOEFBO®KIC * 2T
T3, BRETIE, ZRE T 2EOB/NEN
SEFENTNG, BNERTSERIBICT RN, B
BB D75, 7% % EHDTE Y, KABOBEHROV L&D
ERL-TNB,

(2) MWHEEE
(LEBELADOE S 13 30cm L, BALAIREE
{bL, BERLPRIFTHS. LAEEEHT 2D
BMELHEHIVVMREUYOHNBET, KKEAEL
WRTIAOEEERDID., Cokd, 1Q.U.0
BEETREMR LOBEEREKZ LL, BhRicdd
3OO MROFEMERIET 5 0icid, RIES
Q.U.METH»7. 8Q.U.hhoBohfckEs
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1R KEHBEOKEBELAEN LA R LGEROREMERRE.

oG EARE SRS, « N, RiZAEH, LIEE®
Table 1 List and the specific composition of fossil molluscs from the
Holocene series at Mizusaki, * :very small shells, R : right valve, L : left valve,

Species

Number per %
GASTROPODA 1Q.U.
Patelloida (Chiazacmae) pygmaea lampanicola (HABE) 4 (Limpet) 0.8
Cantharidus japanicus japonmicus (A.ADAMS) «creeveveeeeeerennens ereeeees 51% 9.7
Twakawatrochus eucosmius (GOULD) «+overrrnrrrorenrernneiinenneicinns vers 12% 2.3
Umbonium (Smhium) monih‘ferum (LAMARCK) .......................................... 1 0.2
Lunella coronata coreensis (RECLUZ) 2 0.4
Pictoneritina oualaniensis (LESSON) 9* 1.7
Stenothyra recondida (LLINDHOLM) -«+reeresrerrssernse 10%* 1.9
Stenothyra edogawaensis (YOKOYAMA) 43% 8.1
Sinusicola yendoi (YOKOYAMA) .................................................................. 1% 0.2
Assiminea lutea japonmica v. NMARTENS 2% 0.4
Semisuicospira libertina (GouLp) 2 0.4
Nodilittorina exigua (DUNKER) -+eve--- 1 0.2
Pseudoliotia pulchella (DUNKER) * 1.3
Cerithideopsilla cingulata (GMELIN) 2 0.4
Cerithideopsilla djadjariensis (MARTIN) «eeeererreeiiniiiniiieiiiiiiii, 11 2.1
Batillaria cwmmgzz (CROSSE) ............................ 8 1.5
Batillaria zonalis (BURGUIERE) roeevveeesesrinienees 65 12.3
Eufenella rufocincta (A. ADAMS) 48%* 9.1
Clathrofene”a yamakawai (YOKQYAMA) ................... B TP 6* 1.1
Styliferina gomiochila A. Apams 10% 1.9
Diala varia A. ADAMS :reoereviens 17* 3.2
Diala stricta HABE «eveerererenienns 39% 7.4
Dz'ffalaba picfd (A ADAMS) ............................ 48% 9.1
Atstralaba hungerfordi (SOWERBY) 43%* 8.1
Cerithium BODEITT DUNKER « +ttrreetatrtesttttsstiitiiiiitiiitiieiitttieatiateataitaetriasiains 6 1.1
Neverita dydzmd (Rf)DING) ................................................ 2 0.4
Cryptonatica (Paratectonatica) tigrina (RODING) 6 1.1
Bedevina bl?’ll@ffl (LISCHKE) ............................................. 3 0.7
Rapana venosa (VALENCIENNES) .................................................................. 1 0.2
Mitrella (Indomztrella) martens: (LISCHKE) ................................................ 7 1.3
Zafra pumlla (DUNKER) ........................................................................... 3% 0.7
Hewi furus ternatanus (GMELIN) 1 0.2
Niotha livescens (PHILIPPI) 5 1.0
Reticunassa festiva (POWYS) «»ooee 11 2.1
Reticunassa japonica (A.ADAMS) 0.2
Mazescala casia (SOWERBY) ............................................. 1% 0.2
Chemnitzia multigyrata ((DUNKER) 2% 0.4
Chemmitzia sp. A 2% 0.4
Chemnitzia sp, B +oree . 1* 0.2
Turbonilla (Dunkeria) shigeyasui YOROYAMA «s:rererssessrreeninmsiniiinin, g* 1.5
Pvrguh'na pupula (A. ADAMS) ................................................ 1* 0.2
Solidula Sl‘rigosa (GOULD) ................................................... l* 0.2
Ringicula (Ringiculina) doliaris GOULD 12* 2.3
Lzmula[ys ooformis HABE coveerterercaneiiieiiiiiiin, 1* 0.2
Cylichnatys angusta (GOULD) 1* 0.2
Haloa japanica (PILSBRY) ........................................................................ 1 0.2
Coeleophysis (Sulcoretusa) minimus (YOKOYAMA) «oererrrrrreriiniinnitiintnnienne 4* 0.8
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Acteocina (Tornatz'na) exilis (DUNKER) ...................................................... 3k 0.7
Gyraulus chinensis (DUNKER) #+rterestrnserunietiinitionitni s, 2% 0.4
total 528 (N)  100.7
SCAPHOPODA
Dentalium (Paradenialium) octangulatum DONOVAN ««eervererreeiiiiiiiii, 5 5
PELECYPODA
Scapharca subcrenata (LLISCHKE )t everernrenmennttsttineiniuiieiiniiiiiiiisnnisenes 21, 3R 0.
Tegillarca 87an03G (LINNAEUS) soreerttertssttnretarttitettiettiatiiti s 3L, 1R 0.
Atrina (Servatring) pectinata japonica (REEVE) -crcrrerreerranmnianonniniisinneniins 1L 0.
Chlamys (Azumapecten) sp. 1R 0.
Anomia chinensis PHILIPPI 2L 0.
Crassostrea 848aS (THUNBERG) +errerersrrresrnuananinenninnnin, 13L 13R 1.
Anodontia stearnsiang OYAMA« verreeiriiiiimiiiii, 281, 23R 2.
Pillucina (Pillucina) pisidium (DUNKER) 853L850R* 72.
Cyc]adz’cama lunaris (YOKOYAMA) ............................................................... 3L 3R

Kellia porculus (PILSBRY)

3L 3R
Borniopsis ariakensis HABE 2L 3R*
Fulvia mutica (REEVE) ++eecceeeees 1L 2R
Mactra vener formis REEVE 1L 1R
Raeta (Raete][ops) rostralis (REEVE) ......................................................... 1R
Nitidotellina minuta (LISCHKE) 1L*
Moerella rutila (DUNKER) ........................................ 21, 3R
Macoma (Macoma) incongrua (MARTENS) 137L144R
Merisca (PZStTZS) capsoides (LAMARCK) ...................................................... 1L, 1R
Hiatula SD. e e e e e et et e e 1L
Alvenius ajimanus (YOKOYAMA) .................................................................. iR
Circe scripta (LINNAEUS) ........................................................................... 1L
Dosinella penicillata (REEVE) 28L 28R
Cych'na SINensis (GMELIN) ...................................................... 1L, 1R
Notochione jedoensz's (LISCHKE) ................................................ 1R
Paphia (Neotapes) undulata (BORN) «wreeeveemrerimiiiniiniiiiiiiiiiiereien 131 14R
Ruditapes philippinarum (ApaMs & REEVE) 41, 3R
Veremolpa micra (PILSBRY) reoreeererrnernrnarinnnannunaeia, 491, 59R*
Cryptomya busoensis YOKOYAMA ; 1R
Venalom_ya truncata (GOULD) ..................................................................... 7. 8R

1185(N)

B2k mtABOKEREASRNE L RBAREOBMKE.
B ERRESEETRT. «HEMNE, RIEIER, LIEER.
Table 2 List and the specific composition of fossil molluscs from the
Holocene Series at Yubi. *:very small shells,

Species
Number per
GASTROPODA 8Q.U.
Umbonium (Suc}u'um) monz'h:fgrum (LAMARCK) ............................................. 2
Lunella coronata coreensis (RECLUZ) 1
Cerithideopsilla cingulata (GMELIN) 2
Cerithideopsilla djadjariesis (MARTIN) 124
Batillaria cumingii (CROSSE) t+reteerertvrvienniinn 82
Batillaria zonalis (BRUGUI}::RE) .................................................................. 242
Cryptonaz‘z'ca ﬁgrina (RbDING) .................................................................. 1
Reticunassa fesﬁ'va (POWYS) ..................................................................... 1

total 454(N)

cpopoooeo

i
13
QNI O WD O D W D)WW WO N e WW

CONOrOoONMNO OO

100.

0.4
0.2
0.4
27.3
18.1
53.3
0.2
0.2
100.1
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PELECYPODA

Tegillarca granosa (LINNAEUS) «+eetrrrscersasraaeasnnies
 Crassostrea gigas (THUNBERG) «+++we--- ST
Pillucina (Pillusina) pisidium (DUNKER) ----eeveeee
Ruditapes philippinarum (ADAMS & REEVE):teeees:
Meretriz lusoria (RODING) «eeveervrererrermsiviiniiiinuns
Cyclina sinensis (GMELIN) «+eersrererereinniiineninnnnnn
Macoma (Macoma) incongruc (MARTENS) sreveeeeres
Merisca (Pistris) capsoides (LAMARCK) +seveeeeeess
Solen (Solen) SEZECIUS GGOULD +rrvevervrraranannensanans

& 1 mmpPl FOBWMEA O WERIIE & A & SRIEE
Thoto. fhicEEAR 3, ¥ 2 (LEOAHPEH
LT3, E2RICRLI-ZX ST, REBMIERES
S FE4bAMER, ZFRE 9 OEERT, COIBREX
2mmPI FTOMNE R 1BOAT, Lad 2fEEkcs
i, BRERE, #REECR 1EIEFNKS
0,

. % %=

‘a, REEHREOFEITBORR KON

T o DEMICEOMERRERTFHr 0 2HA
RO HBBEOBWE v ME, HE40BRUD
YrEEVNVMBLOWE, ME2, 6, TOBRG
BALKED B, 2 20 LARERST DD,
K& O RBREVBE YV FEBX T YV MED
BHPEE LEHoARREE kD) 3 X 0EBEAN
() O CERAEDORER, 3,490+140y. B.P.
(GaK-9505) &3,290+120y.B.P. (GaK-9506) @ 2
DOMEEG ., HiE 4 OMWEE F-1. 4m &-2. sSmDIR
HBBELOD VNV BE VAV MBU DR E» LA 1
EOBIXX LB EETED, ChoDEMNULED
HESCER (10,0007, B. P, 5 2,000y.B.P.) icE@3
B ERERNEN, Fi, 0 2RBRBHOEND
SIS 9, 10, 11, 12, 130, BEECOBE VL b
BOETO, HREMLTEL LU Vv VEREICH
T& 5. BAEKUKERZOSYHER EORED» 5,
Tis EIHD OF~ERE, ERVEFORAEKL
K@ & [EIRRIC Aso— 4 DB 0 — & ETEEN 5 KB
EREYCHEETE 3, Bfin— s b gHioh
MBRETNEEABRLTED, NF - REK - BEX F
- #A (1977) KXb, iz &b 43,000y.B. P.
0dFEV O LEN, SORETH -FH -HiE
(1982) kb, #70,000y.B.P. OREHBHEEL S
T3, BESE LOPERBE, F2RICRUE
EEBRTIRBEOMTEEYT, NEEIBEROE

........................................

........................................ 2L, 1R 5.0
........................................ 51, 2R 12.5

1L 2R* 5.0
1L 1R 2.5

........................................ 5L 2R 12.5

22L 22R  55.2

........................................ 1R 2.5
........................................ 1L 2.5
........................................ 1L 2.5

total 40(N) 100.0

oo, THERZLTOZDRERS R B E EAE
BEBEEEDNS, HHLTHShsOHERR,
BEBRZLCNEL AT, ATERLE, BEE
WL YU MEUOXREEEREL Y PRpE BB
BULoBEYVE, BKENLE vV M ERED
6 BiZEFRic, HABEXKLKE, $RIKEHLTE,
WEEAEET ADRED 3 BREFMCETS
DEEbNG, SEFHEEHEEOMICIHEMR R
BREIC S AHBEZHLPIKRNTEY, AEZE
LWREAEEZZL NG, EFHICETAINS 68
TS GiH) K- THEHRL, REEMHER
BEgy, BRELODEVVIEEZEBPEHE &
L, #h &y b ok E LiTE, TAETHELE
T3, AHBROZHRE OO bD LT3 &,
BIRDXSKINB,

b. KIFEBROHEEBICOVT

KiEEJE & BB o At EERORT HEEER
HLTAHB., 20pOREHEEE LTE, BEEE
EUERBIS T TR AMEER OB SELIE L,
LNOOEMAERSMIKTE LI LI,

1) MACARTHUR &7 )VZHA LIcBEEORE
%o 3 LAENOEENRAIECESVTES
EAgsEd 3 ke LT, MACARTHUR (1957+1960)
DEYBEREDEF MLOFEEGR L, Thid
MACARTHUR DX OB O NABOHEMEE © TRl
fEEEREE AN E® B EicL>T, BILAER
ORBENRAM A TR T 2BER D UHZE5 LT 5
OThB, LEEFY, BEOEYBETEESh
BHEEFOBENRAIEE, W BATORBLTY
3EThid, EPBEEOBENRAMERNS DX
5 5FHEE, BAafHoBErnRiEoRiTicAY
BLENTES, T, COXIBEBRKES X, KR
XTRAEN S LABEOREERBNICHN 3.
MACARTHUR €5 VI X B FHIER-DEOR I & -
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Table 3 Stratigraphic correlation of the Uppar Pleistocene and the Holocene in West Japan,

1)

2)

3)

4)

5)

6)

7
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=
Upper most
e — Upper
Alluvium Upper N o
- 2, 000 Upper ; 8
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m 3,000 | § & £ '
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- - _ — ) Middle
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O o |8 = Mi 2 #k)
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1) Maepa, T. (1976)

2) Mizuno, T, et al. (1972); %) GaK-2881, #x) GaKééZZB, sxxk) GaK-2879, #*xk) GaK-2878

3) Tovama, T. (1982); %) N-3590
4) Suuto, T. (1971), Noi, H. (1983); %) GaK-10695, #*) GaK-10696

5) ARIAKE Bay RESEARCH Group (1965), Furukawa, H, et al. (1968); *) GaK-1930
6) Kukopa, T..Ota, T. (1978), Kuropa, T..Haranaka, K. (1978); %) GaK-6852, *+x) KURI-185, ##x) GaK-6853, x*xx) KURI-186
7) SHiMovaMma, S. et al, (1984), This Study; %) GaK-9506, #x) GaK-9505, #x+) GaK-9856
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m=35Els=757)

ZORTERBBERODIENEPLO]AT, BrEH
OREOEABONHEERER EREBEEE» ORD B
bDTH3. 2L, nZE r BEOBOMEEE, S
BT vy 74 7 VCE 50, NRERE,
T EEEOD IR E P DAL TS B.

KRB LR EOE RBILAENRUZE L
FEMiIC>VT, 2ORXEHNT MACARTHUR &7
NECXBTRMERTEL, EAEIEBE L, Boh
Te B IEAL DO BEAR DFEIE %S 6 RUCHR TERALT

94 MIZUSAKI

8- N 528 (49 spp.)
74 Gastropoda
6
.54
4+
- .34
S
-

W3, 77 7 Okt —> O OMEFEICE T A
#EOENE (@AHEE 1 & 2) THD, Mk
EHR UABEOIEN T, e ALTn3, BLUIE
PRAERDPOF ERMIC, BOBOHFEE—FLEL
T3, D&, EBROEMOBABOHENMEEFH
TEDBA LFERIC, FE6RORL S 7 7ICERTEA
LT3, Bohiz/ 5 7iKB0nT, TRl & ERHE
&AutH &, MACARTHUR &5 v EDEA M % &
BLERELST, DED2DDL LPDRPE.

120k, BMAKNORERE LOSHREDORE X
PHICHTE 3, bbb, MOEEHREN
BERENEL, AEVLEEF,

o YUuBI
.8 N 455 (8 spp.)
74 Gastropoda

.94 MIZUSAKI

.8+ N 1,185 {29 spp.)

ABUNDANCE

Pelecypoda

20

o4 YUBI
e N 40 (9spp.)

74 Pelecypoda

SPECES RANK

6K, BLAEROBERMEZEEERE MACARTHUR OR TE & NI EHE & OB,
& FRKBREOMEENGEN, ETRKERBOREEIAEN, ALkt
BEEoMEEILAER, ATRHEABORRELAERTH S, R iZMEERD
HXHE EOEARE REFE), HERBOZNE 50BN,

Fig. 6. Relative abundance of fossil molluscan assemblages.
Broken and solid lines are the expected values from MacArthur’s model
and the observed values respectively,
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220HKE, *OEMMBS ZBEREEH TS L
RELT, ZOHEBENE—LRE—bYETE,
RE—DBE, 5 LIBENRIEEEDO Lt
LT BEERDUHHTENTE S,

2OBOHEEEESOELTHET S L, 240
WAEFOHE, RROBEBEMLALEREOYHE
DRETEDONTED, EREICKHT 28 EE
BHZEODECRIBY, COHEL DEFEA, JEuOE
PMOBEDHEDZEEHREL, ERLWREILHKE
LT, RESRELTVS, COWEAFELT, %
DALAEF OB S 2 BIRIICHRET 2 T LB TEX 3,
TbhL, EEROSNO, LIRIKEKL T, ElE
PERELDEE L TREVED S V-7 %2 DER
OBEBLABIENTRETHSE, EVRIZE, &
MRERE LR EOEDEMS EALicE 3 b0 %, %
OHEFOFEEELE AT LENTEE, —fic, 7
—BEEREE R T ERRICBNT, chaRET
ZELEERET 0N SfEETHY, LELE
FHEHUCROE 32220, COFEREMOIGE
HAEHLCHRT 2846, ZoX 5 RnEHE2H©RT 3
LTEYHTH 3.

F 6 Xickd, KIFER & mERBOERBAE
RUOBRREILEERC DO TE LN 4DDS 57 %
RUlc, 875 71KBNT, FHUME L FEZRE & 20
X4, MACARTHUR ®F NV EDHEEMRA S T & 1T
EoT, kO 2 00BED b ORMERSE - 10, S
EIOWTIE MACARTHUR £F D5 5 7 FOBD
EH &> ODHWIT T TR, 3V EDDHMEAEL
LT, &T (1967) OLRERK (B) dFEL..
KD EBILAEN (NokL) BethosHk
ExEL (B=15.7), EF VvEDOBEAHE S BV, B
EREEABENZORE LML TNETORTH 5.
sk Mk, 4 By 3 =3 (Batillaria zonalis),
F 7454 (Cantharidus japonicus japonicus),
< & v K (Bufenella rufocincta), ¥ ==y R
(Diffalaba picta), = ¥H 7 I X< K (Stenothyra
edogawaensis), v x~<v K (Australaba hunger-
fordi), =% IV RX 2y R (Diala stricta) ©, T
N o EREAREDE3. 8% ED TN D, 205 THL
CETRODYARNETH S, TN HOMEIRTEE
&, XRENEORERGEOBERER,S, 1K
vizg, TFRAYIXTeYER, veEYE, Ui
NTYR, 2R IVRIAEY RENBOEEETD
BREPAT, TFA7IXTeYR, vx1 T YR,
TFIVRIAAEYRREDIBOT R EDHEE

F, 379 H4, v= =y R0 2BRHMNEETO
WBEETH, BHFOBLETHOBEME-TH
D, LrbZOFLRBT<ERREDL S REEKD
BOWEE FOATERTH S, WEhSEMEILET S
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Fig. 7. Size-frequency distributions of fossil shell assemblages from Mizusaki
(hatched) and of undisturbed dead shell assemblage produced by the
living population of Batillaria zonalis at Tsuyazaki (dotted).

Bz : Batillaria zonalis (BRUGUIERE),
Cd : Cerithideopsilla djadjariensis (MARTIN),
Bm : Batillaria cumingii (CROSSE),

(GMELIN),
of the species.

Cr : Cerithium kobelti (DUNKER),
Cc : Cerithideopsiila cingulata
Ad : ranges of adult size
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Fig. 8. Size—frequency distributions of fossil
shell assemblages from Yubi.
Cd : Cerithideopsilla djadjariensis
(MARTIN), Bc: Batillaria cumingii
(Crosse), Bz : Batillaria zonalis
(BruGuUikrE), Ad :ranges of adult
size of the species,
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Fig. 9. Size-frequency distributions of fossil
and dead shell assemblages. Black-
lacquered histogram is a fossil shell
assemblage of Macoma (M.) incon—
grua (MAarTENS) from Mizusaki.
Dotted one is a primary size-fre-
quency distribution of undisturbed
dead shell assemblages produced by
the living population of M. (M.)
incongrua at Tsuyazaki,
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Fig. 10. Size-frequency distributions of fossil
and dead shell assemblages.

A : fossil shell assemblage of Cyclina
sinensis (GMELIN) from Yubi.

B : primary size-frequency distribu-
tion of wundisturbed dead shell
assemblage produced by the living
population of C. simensis at Tsuri-
kawa.

C: primary size-frequency distri-
bution of undisturbed dead shell
assemblage at Tsuyazaki,
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Explanation of Plate 1

(X 0.8 unless otherwsise stated)

la-b. Mitrella (Indomitrella) martensi (LisCHKE).; Loc. 1.

2a~b. Batillaria zonalis (BRUGUIERE) ; Loc. 1

3a-b. Cerithideopsilia djadjariensis (MARTIN) ; Loc. 1.

4a-b. Cerithideopsilla cingulata (GMELIN) ; Loc. 1.

5a-b. Reticunassa festiva (Powys) ; Loc. 1.

6a-b. Cryptonatica (Paratectonatica) tigrina (RODING) ; Loc. 1.
7a-b. Cerithium kobelti DUNKER ; Loc. 1.

8a-b. Niotha livescens (PHiLIPPI) ; Loc. 1.

9a-b. Cantharidus japoonicus japonicus(A. Apams) ; Loc.1, X1.2.

10. Anodontia stearnsiana Ovama.; Loc. 1.

11. Cyclina sinensis (GMELIN) ; Loc. 2.

12. Cryptomya busoensis YOkovamA ; Loc.1, X1.2.
13. Venatomya truncata (Gorup) ; Loc. 1.

14, Dnsinella penicillata (REEVE) ; Loc. 1.
15a-b. Pillucina pisidium (DUNKER) ; Loc.1, X1.2.

16. Cycladicama lunaria (YoxoyaMma) ; Loc. 1.
17. Crassostrea gigas (THUNBERG) ; Loc. 2.
18. Tegillarca granosa (LINNAEUS) ; Loc. 2.

19a-b. Macoma (Macoma) incongrua (MARTENS) ; Loc. 1.
Loc. 1 : Mizusaki-bashi. Loc. 2: Yubi.
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