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Abstract. Molluscan fossils in storm-generated shell beds are commonly transported and damaged. Here we
report a case study on assessing mollusc shell transport from original habitats to lower shoreface storm deposits.
Fossil assemblages recovered from eight storm-generated shell beds in the Pliocene Dainichi Formation, Kakegawa
Group, Japan, were examined. We assessed temporal changes in the relative frequency of three ecological
categories (mode of life of bivalves, substrate preference, and habitat depth), using available information on
modern molluscan species.

The studied stratigraphic section was subdivided into two distinct units based on taxonomic compositions
and the ecological categories. The lower unit (D-1, D-2, D-2’) is characterized by rocky-bottom dwellers such
as Arca arabica, Cardita leana, Chama sp., Lima vulgaris, Collisella spp., and Siliquaria cumingii. The gravel-
bottom dweller Arcopsis symmetrica is more common in the lower unit. The upper unit (D-3 to D-7) can be
distinguished from the lower one by a decrease in deposit feeders that are better able to escape sudden burial
than suspension feeders. In this unit, suspension feeders that generally inhabit quiescent environments increase
in the place of the deposit feeders.

The results indicate the followings: (1) the storm-generated shell beds in the study section represent indigenous
fossil assemblages; (2) thin and flat bivalves (e.g., “Macoma” spp. and Saccella spp.) exclusively deposited on
the laminar surface (D-2”) were more or less transported, whereas gastropods accumulated in lag deposits (D-2)
of hummocky cross-stratified beds were residues after a storm event and its attendant winnowing of fine
sediments; (3) paleontological evidence obtained from the lower unit indicates the existence of a rocky coast
during the time when the Dainichi Formation began to deposit in the study area (Dainichi, Fukuroi City); and
(4) the changes in the ecological categories from the lower to the upper unit are compatible with the
upward-deepening sedimentary sequence recorded in the Dainichi Formation.

Key words: storm-generated shell bed, Mollusca, lower shoreface, hummocky cross-stratification, Kakegawa
Group
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Fig. 1. Stratigraphic sections of the study area (Dainichi, Fukuroi
City), indicating the temporal and spatial distributions of the shell
beds (D-1 to D-7). vf, very fine sand; ms, medium sand; cs, coarse
sand; vcs, very coarse sand.
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#£1. KHEOTEINEIIE ST 2R EEE BN LEM L ILEEIILAED U X b epif-S, RARBEWAE ; bor, FILIENERE
W% ; infsD, WARBSHERY R ; infD, NAEMREWAY ; inf-S, NAREBEYAE. R AE; G BE;S, WK mS, JEED
B sM, BYERE ; M, JelE. N, MR Ny, RRWEE N, BREREET S N, HIRNEE S N, NIRVEE B, R

Table 1. List of gastropod and bivalve taxa recovered from the eight shell beds studied. epif-S, epifaunal suspension feeder; bor, boring bivalve;
inf-sD, infaunal shallow-burrowing deposit feeder; inf-D, infaunal deposit feeder; inf-S, infaunal suspension feeder. M, mud; sM, sandy mud;
mS, muddy sand; S, sand; G, gravel; R, rock.

. Individual number mode .

Species D1 D2 D2 D3 D4 D5 Db DT _ ofife Soorae Habiat
Gastropods
Actaeopyramis cf. A. lauta A.Adams t 145 27.25 9 2 7.5 4 — — —
Adamnestia japonica A.Adams 8.75 2 5.75 9.75 0.75 — S N1-B
Amaea sp. 1 — — —
Babylonia elata Yokoyama t 4.5 10.5 225 2275 9.5 3 1 5 — — —
Baryspira albocallosa okawai Yokoyamat 10.75 75.25 16.25 123.75 81 96.25 1.5 37 — S N1
Bostrycapulus gravispinosus Kuroda et Habe 2 — R NO
Brevimyurella japonica Smith 1 — S N1
Calliostoma (Tristichotrochus) unicum Dunker 1.75 1 1 0.75 1 — R NO-1
Calliostoma spp. 875 —
Cancellaria pristina Yokoyama t 0.75 3 6.25 10.5 16 5.25 15 — — —
Cancellaria spp. 0.25 2.25 — — —
Chicoreus totomiensis Makiyama t 1.5 —_ —_ —
Cinguloterebra amabilis Makiyama t 0.25 2.5 0.75 — — —
Clavus cf. C. longispira Smith 1 1 — — —
Collisella spp. 6 6 — R NO
Comitas cf. C. kirai Powell 55 — — N3-B
Cryptonatica janthostomoides Kuroda et Habe 12.75 1 3.75 26.5 2525 — mS N1-N2
Cryptonatica spp. 15 287.75 104 375.75 263.5 312 1615 2335 — — —
Diodra suchiensis Tomida t 1.25 — — —
Diplomeriza yokoyamai Makiyama 1 8.25 3 4.75 11.75 — — —
Duplicaria hiradoensis Pilsbry t 0.75 0.5 5.5 1.75 325 — no data no data
Epitonium scalare Linnaeus 1 — S N1-N2
Epitonium spp. 8.5 9.25 6.5 2 5.75 1 — — —
Euchelus sp. 1.5 — — —
Eufella sp. 1 1 11 — — —
Fusinus perplexus A. Adams — S N1-2
Fusinus tuberosus Reeve 1 — gR NO-N1
Fusinus spp. 1.75 1.5 — — —
Gemmula (Unedogemmula) unedo Kiener 1.5 — — N3
Glossaulax didyma Roding 11.75 9.75 9 2225 42 41.5 20.5 325 — S, mS N1
Glossaulax hagenoshitensis Shuto t 11.75 42.5 6.5 40.75 35.5 3525 7.25 47 — — —
Glossaulax reiniana Dunker 5 1 — mS N1
Glossaulax vesicalis Philippi 3.75 2.75 — S N1-2
Glossaulax spp. 2.75 3.5 7.75 19.25 10 225 1025 — — —
Granuliterebra sp. 6 1.5 — —
Habesolatia nodulifera Sowerby 4.75 7.5 4 25 18 — S N1
Hastula dainichiana Yokoyama t 6.75 7 8 16 6.75 15 475 1275 — — —
Hastulina cf. H. casta Hind t 5.75 15 1825 14.25 13.25 16 0.75 — — —
Hemifusus tuba Gmelin 1 — S N1-2
Indomitrella yabei Nomura 6 6.75 16.5 11 1 - M N1
Inquisitor pseudoprincipalis Yokoyama t 1.75 6.75 33.25 16 11.75 3.75 10 — — —
Inquisitor sp. 1 0.75 225 9.75 — — —
Mathilda totomiensis Makiyama 1 0.75 15 — —
Mitrella (Mitrella) burchardi Dunker 1 — S N1
Mitrella bicincta Gould 13.75 6.75 6.25 12 3.5 2 — R, G NO-1
Nassarius caelatus dainichiensis Makiyama 1 1 — — —
Niotha congrua Yokoyama t 4 8075 17.75 1125 98 19.25 1 775 — — —
Noditerebra taylori Reeve 2.25 0.5 — mS N1
Odostomia sp. 1 — — —
Olivella fulgurata A. Adams and Reeve 22.5 15 11 11.5 26 1 4 — S NO-1
Olivella japonica Pilsbry 4 8 7.25 — S N1
Olivella spretoides Yokoyama 1 10.5 18.25 28 14 95 475 185 — S N3
Palmadusta sp. 0.5 — — —
Parabathytoma luhdorfi Lischke 0.25 325 — S N2-N4
Paradrillia dainichiensis Yokoyama t 2.75 7.75 1.5 75 1175 1325 2425 43 — — —
Parviconus tuberculosus Tomlin 2 1 — S N3
Philbertia (Pseudodaphnella) sp. 2 s — s
Phos nipponicus Nomura t 1 — — —
Polinices albumen Linnaeus 3.25 — S NO
Polinices sp. 0.75 325 — — —
Pollia mollis Gould 55 1 1 1 — R NO-1
Pristiterebra aff. Pristiterebra bifrons Hinds ~ 3.25 13.5 1.5 3475 33 1625 575 415 — S N1
Proterato (Sulcerato) callosa A. Adams and Reeve 18.75 20.75 2 5 — R,gR  NO-1
Pseudoetrema fortilirata Smith 8.75 13.5 19 9 5 18.25 — mS N1-2
Pupa solidula Linnaeus 0.75 9 3475 — S NO
Purpura persica Linnaeus 1 — R NO
Pusia sp. cf. P. consanquinea Reeve 0.75 — R N1
Rapana venosa Valenciennes 3.5 225 — sM, (R) N1
Reishia bronni Dunker 1.75 — R NO
Reishia nakamurai Makiyama t 0.75 1.5 1 1 — — —
Reticunassa japonica A. Adams 7 3.5 19.5 22 1475 — S NO
Reticunassa pauperus Gould 4 5 9 2 1.5 — S NO
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. Individual number mode .

Species D1 D2 D7 D3 D4 D5 D6 D7 oflfe SCSrAe Habitat
Reticunassa spp. 4725 1275 —
Ringicula doliaris Gould 2 8 1 3 — S, mS N1-3
Rubellatoma longispira Smith 1 — S N1
Siliquaria cumingii Mérch 5 8.75 — R NO-N2
Sinum javanicum Griffith and Pidgeon 1.25 — M N1-N2
Siphonalia declivis biconica Makiyama 1 1 —_ —_ —
Siphonalia declivis declivis Yokoyama t 1 4 33.5 5 — — —
Siphonalia spp. 50.5 95 5475 216.75 265 65.75 24 605 — — -
Strigatella sp. 1 — R NO
Suavodrillia kurodai (Makiyama) 1 14 3 2 6 18 2625 1975 — —_ -
Terebridae spp. 6.5 14 425 1525 15.25 17.5 65 275 — — —
Tomopleura yokoyamai Makiyama 1 35 325 19.75 50.75 33.25 79.75 71 144 — — —
Trigonostoma kurodai Makiyama t 95 3325 10.5 33.25 32 3.5 4.75 195 — — —
Triphora sp. 1 — — —
Triplostephanus sp. 2.25 0.75 — — —
Tugali decussata A. Adams 1 — R NO-N2
Tugali sp. 1 — — —
Turbonilla (Chemnitzia) multigyrata Dunker 2 4 7 — S N1
Turbonilla (Dunkeria) shigeyasui Yokoyama 1 — mS NO-N1
Turbonilla (Paramormula) paucicostulata Tokunaga t 3.25 2.75 1 — — —
Turbonilla spp. 4.75 5 17 — — —
Turritella perterebra Yokoyama t 17.5 8.25 5.75 30.25 26.5 20.5 4 6.25 — — —
Umbonium (Suchium) mysticum Yokoyamat  4.75 12.5 7.25 215 88 31.5 13 2225 — — —
Umbonium (Suchium) suchiense subsuchiense Makiyama 3.5 5.25 1.5 1.5 3.5 6.25 — S —
Umbonium (Suchi i hi Makiyamat  4.75 8 1.25 10 6525 1725 0.25 10 — S —
Umbonium spp. 15 21 5.75 4.5 12.5 16 — — —
Zeuxis castus Gould — mS,sM  N1-4
Bivalves
Acila (Truncacila) totomiensis Schenck t 21.625 55.375 2.5 1.5 63.5 8.75 inf-sD — —
Anadara spp. 1.5 7 10.375 18.625 8 23.625 11 8.625 inf-S — —
Anomia sp. 1 epif-S — —
Arca arabica Philippi 2 2125 epif-S R NO
Arcopsis symmetrica Reeve 0.875 13.75 18.375 1.5 2 epif-S G NO
Bathytormus foveolatus Sowerby 0.5 6.25 20.25 7.625 inf-S nodata nodata
Callista chinensis Holten 0.5 2.625 0.5 1.75 119.13 9.5 inf-S S N1-2
Cardita leana Dunker 1 1 epif-S R NO-N1
Chama spp. 3 3 epif-S R
Chlamys sp. 1.375 epif-S — —
Clementia papyracea Gray 0.125 inf-S mS NO-1
Cyclosunetta concinna Dunker 3.875 inf-S S N1
Cyclosunetta menstrualis Menke 6.25 inf-S S N1
Dosinorbis spp. 0.875 0.625 1.25 35 55 925 0.5 0.625 inf-S — —
Epicodakia delicatula Pilsbry 1.5 1 inf-D S N1
Glycydonta ozawai Yokoyama 1 0.375 — — —
Glycymeris albolineata Lischke 0.5 0.5 0.875 25 10.75 6.125 inf-S mS N1-2
Lima vulgaris Link 2 2 epif-S R NO-N1
"Macoma" spp. 4 5375 885 9.25 11.5 45 0.875 0.75 inf-D — —
Mactra crossei Dunker 0.375 7.25 inf-S S N1
Mactra maculata Gmelin 1 inf-S S N1
Mactra spp. 1.25 inf-S
Megacardita panda Yokoyama t 0.25 1.125 0.375 125 41.25 19 inf-S — —
Myadora reeveana Smith 4.5 inf-S sM N1-B
Nitidotellina iridella Martens 1.5 inf-D fS N1
Nitidotellina nitidula Dunker 1 inf-D S N1
Nitidotellina spp. 2.75 0.5 3.625 1 inf-D S N1
"Ostrea" spp. 1.875 11.375 6.625 4 1 1.5 10.875 15.125 epif-S — —
Panopea japonica A. Adams 0.875 0.125 inf-S  mS,sM N1-2
Pecten sp. 0.875 epif-S — —
Penitella kamakurensis Yokoyama 0.5 0.375 bor R NO
Petricola (Petricolirus) aequistriata Sowerby 0.5 epif-S R N1
Pillucina (Pillucina) pisidium Dunker 0.25 1 0.5 51.625 8.875 inf-D S mS,sM NO-1
Placamen tiara Dillwyn 0.375 1.875 1.375 875 145 10.25 51.25 29.375 inf-S S N1-4
Poromya flexuosa Yokoyama 3 inf-S sM N2-B
Potamocorbula sp. 0.5 0.5 inf-S — —
Saccella (S.) semataensis Suzuki and Ishizuka t 0.5 inf-sD — —
Saccella gordonis Yokoyama 3.375 1 inf-sD mS,sM N1-B
Saccella spp. 36.375 16 5.625 inf-sD — —
Solen sp. 2.125 0.25 inf-S — —
Solidicorbula erythrodon Lamark 1.375  2.625 4.25 0.75 8.125 23.25 inf-S S N1
Tapes (Amygdala) japonica Deshayes 0.375 0.625 infS S, mS NO-1
Thraciopsis transmontana Yokoyama inf-S  mS,sM N1
Total 238.63 1049.5 740 1431.9 1409.3 1116.1 981.75 1068.8
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Fig. 2. Mode of life of bivalves. epif-S, epifaunal suspension feeder;
bor, boring infaunal suspension feeder; inf-sD, infaunal shallow-
burrowing deposit feeder; inf-D, infaunal deposit feeder; inf-S,
infaunal suspension feeder.
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Fig. 3. Shell beds analyzed in this study. (A) D-1 unit, (B) D-2 and D-2’ units, (C) D-4 unit, (D) D-5 unit. Arrow indicates erosion surface in the
D-5 shell bed. Scale bar equals 30 cm.
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Fig. 4. Gastropod species collected from the Dainichi Formation. 1, Babylonia elata Yokoyama. 2, Baryspira albocallosa okawai Yokoyama. 3, Pupa
solidula Linnaeus. 4, Niotha congrua Yokoyama. 5, Umbonium (Suchium) suchiense Makiyama. 6, Umbonium (Suchium) mysticum Yokoyama.
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KHEOICERX, WAEEREOX A 72k 6 d, #
R, ML DICEENERINICEB T 2 (K5, #1).
W DEUEIZ B\ T b Cryptonatica spp. R L, L
{45 &7 & 1 Siphonalia spp., Glossaulax spp., Umbonium
spp. L EDBBEFETH L. I LTHMED HFER
FHEL, 2BHEEOFHIX15%T, oL HEWD-3, D4
TIEHTH»4%ITBE v, 72720 D-2° £ D-6 TIZ K
HoB G EEEIZHARTEHELIEL, 202 133%,
2% hHD 5. WIS WAERBEHEEM L O Acila
(Truncacila) totomiensis DMELEFETH 5 A IIHBL TV D
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Fig. 5. Stratigraphic change in the ratio of bivalve to gastropod
individuals.
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spp., AREEELE D Arcopsis symmetricads, D-6 TIZEEEY)
34 O Callista chinensis, Pillucina (Pillucina) pisidium,
Placamen tiara> FAL% 59 5.

2. HEREEREME DN Z AL
a. ZHH AR

WAEREYEE O HERITLFEL T T2 L52% &
WEHNT TS, JEFERY ALz h o CTHEIMER 2R L,
WAEREY £F OEI &2 NS WL 3fEHE (D-1, D-2,
D-2’, P EER24%) &, R&EWEASEEE (D-3~
D-7, FHEER8%) IZKpE N5 (X6A). D-3~
D-5TOWAIREY &E O 1L Anadara spp., Placamen
tiaraDZFEIZERKNT 5. LD _EALTIE, Placamen tiara
DOz, D-6 Tl Callista chinensis, Megacardita panda
D, D-77TiX Solidicorbula erythrodon, Megacardita panda
DLREIT L DRIRIIKRE .
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Fig. 6. Stratigraphic change in the relative abundance of three ecological categories of mollusc species. (A) Mode of life of bivalves. epif-S, epifaunal
suspension feeder; bor, boring bivalve; inf-sD, infaunal shallow-burrowing deposit feeder; inf-D, infaunal deposit feeder; inf-S, infaunal suspension
feeder. (B) Substrate preference. M, mud; sM, sandy mud; mS, muddy sand; S, sand; G, gravel; R, rock (Oyama, 1973). (C) Habitat depth.
Ecological information on the modern species is based on Oyama (1973), Okutani (1986), Habe (1983) and Habe and Okutani (1983).
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O EEEOHEINTREN T 515 D-612BWVW T, #il
DR EE X D D Pillucina (Pillucina) pisidium 3% &
T 2. D-2, D-21281) 2 RAERBY £ O, Arcopsis
symmetrica D% I X DENRBKE W,
b, A£REE

EEMWIIDbT o THWRERE VL RO b, &gk
T TLEEOEERIZB8NICES. DT WD-2
IZBWT D HEHERIT54% LEHEEBZ, HDBLWVWD-5IC
BVWTIE83% & 5®» 5 (K6B). FITWEIZAERT2H
OO > LWELANDEREIZHAERL S I, REWE
IZHERT 24HOHITRBE L. D- 1T Aok
ERYIELE R 1 Cryptonatica janthostomoides T, % LA
D JEHE DR ER KA F K 1 Glossaulax didymaTH 5.
TALOD-1, D-2, D-2 TlkAEMEARE S LA OEUEIZH
NTEDELEHRT 2. BHi2D-2, D2 TEZ0HER
F2ED19% 12 B, SEAREE OB, D-3~D-7
Tl 2~4ETH B DITH LT, D-2TiL 145, D-2’C
I8RO LD, ZNbDEMEERFEOFIZIZ, D-2,
D-2’DWEDAHIZEDbND b D, TUbLMATIE
Lima vulgaris, Chama sp., Cardita leana, Arca arabica,
# H ClX Siliquaria cumingii, Collisella spp. D& £ 5.
F7z, ME» B, ABIEAE O M Arcopsis symmetrica
bLET 5. %BD-1, D-212B VT DALZEFLH Penitella
kamakurensis HBSEEH L 72.
c. ARETE

EFEHEIZ DT> TNIICAERT 2ERIL RO LT
(K6C). —#H DEI& 2 HEZE ITHINS 2 D-2’, D-6 T
FHe TR 0D, 2FHELFTT 5 EN OEER
56% %5, mHEEGDEWD-1 (XA 71) TiX68%
B2 NJCIRERSINLERICAER T M, 39 4bb
THESAMELIR IO 2 I M E CT1HE (Poromya
Sflexuosa), #E TIX5F (Comitas cf. C. kirai, Gemmula
(Unedogemmula) unedo, Olivella spretoides, Parabathytoma
luhdorfi, Perviconus tuberculosus) & LNT2IZT T,
EEBE DO TH V. D-2, D-2 12N, 2% B 5
Ny, ZAUIWHT v ARERE IS AEAZKHE D
BEHIZE 2., FNOAICERT /I, 205 ENE
WAEFETH D (Bostrycapulus gravispinosus, Collisella spp.,
Strigatella sp., Arca arabica, Arcopsis symmetrica, Penitella
kamakuraensis), *ODMDEEIZH AR T S ITWEL
D& H Polinices albumen D 1FEIZE £ 5.
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A—DARY ML THBSNILAELEERNICAD
NaEE

HREBEOBE» o, EEREICERLID2 (2147
2) LI o TEEREMMLA 0SECSI L 72 D-2 (X A
73) ORICEAEIZFR NS, D-2 0—EBixEEKR Lk

ARASEFT « LT - PELAE

DOD-21AER TN T 5 2 L5, BEIEFA—DR k—
LA Ry MZEo TR S NTAVEEERE CTH 2 AEelk
PREND., MELENGENT 2CEOLEREES X
U4 RIEE O SHE 7 13 B BB 7R 2R g (K
6B, C). —7%, ZHH &HB X FZHHOEERR
DOHMBHE A5 XML O CHIRMEICE L 5. D-2¢&
g 2 L, D2 CRRIHMEOEIGAFITR D, FT2
HREYAE OEIA X 1L6M5ITMT 2. Z3D-2 T
W TRRDOE W “Macoma” spp., Saccella spp. D
HHEDMBDOEEE L AR TEB L TE WO TH S, FHT
¥ Macoma & D b5k 239 < /INEL 7% Nitidotellina D P& H 53 B
Mo, Pl Z 6, D223k DERENTLCAEES
THDEDIINLT, D-2BRFTHBRO_MEADLLED
E SN THELI DD LEEZ LN, MEORFHM o=
BRI ZOER 7o AD@ENE KL 7SR TH 5 LR
T2, FBROBRRNWN L OERITHKIRE O LA
MTIRBEHIIBVWTHROLN, Ve—T 7T a—VEE
IZBW TR DJE W Glycymeris 55, Z %7 5 HCSHIKL
WD T 3 128 £ 25L& Tl Macoma, Clinocardium
T EBROBWNEDER T 2 05HmE S nTnwd (B
7, 2001).

HEHLCREOEAN

HCS I3JiE DK & TZIRENRIC—HTARSEAGHLS o
TR S ND Z EPFERVITRENTWS (Arnott and
Southard, 1990). KHJE D FEIMEMIZZ @ X 9 LRE
BT L > TR S R TH Y, BEHD
RV b — A HDSDARTICHERE U 7o R AR IR 2 1 D B o
T2AESRIERR & 1 5 i2E HCS (Dott and Bourgeois, 1982)
BE RN 5, FREMSEEBIIZBEWT, KHEDO L
i, FATEE D L < 1ZHCS ORI~ A g &
EiLZ 2T 2FKEY V VEWE £ 73mWE v v NE (8
JE10~120cm) OWED L HIE OHERAITHEATS 5. 2
DEOICKHBIZEFEHCOEREZRT Z LD,
HEEIHERB R ICHEY T 2 ¢ F 2 6 Tw3 (Masuda and
Ishibashi, 1991; Sakai and Masuda, 1995).

KAJEOTEIMEMA I BT 2EEERE I, FITTE
SNRICER L COW T AEMBES R b — 2 & 238 - 5
BEZTT2 DD, ZNbDAERIBNTD 5 FEbIMEIC
BEoFAMENTIERTH 2 LIRS ND. AERE
BIXUCEREEOMMNEEICERE T 2 &, &2BH# I
TERWR L WEERESZnFIUB T B2 5.
TE & NI A REE O#iFHIE EERmE AN S ATV S
B, ZAUE R TS ORI A R TS 2B
EHLZZEITL2b0THD, FHELLHMED 2
WITHERIR LRI RO NI T ErITH E
W, bz, EHLUTWERAERED S 589 % HWED A
ICERT 22 E05, JhEOWEEIMLE T BRI
ERLTWEYHEICERT 2 LEZ LN, HIHELD



A b= LR EEE OB AR I

DIMAGABLITIRE L o Tz b D EHIMT S 5. LIRYEE
EIRRR A K20~ 30 m OFPHEHE L (KL, 1952),
EEBIME OKEFEO~6mAL) & BURD TEIMNE OKEE6~
20mfiL) 12 aid (A 1989). BEENOMGEEIY O
EREENGT — 20 5WE LRI S 2 0138 L
WS, EESINEIZAER T % Mactra, Gomphina, Meretrix,
Sunetta?s & OFE (Kondo, 1998) 1313 & A EFEHE T,
TERANEICA R T B Callista, Dosinorbis,
& O Venericardia (Kondo, 1998) 1Z3T#% 7t Megacardita
DEET DLV EANED LD (1), D-5LD-6
TIEFWHRE (N OFEIEES L, TEIMNEL D HEFEL
IR LR (Ng~B) OFIGAMEINS 5. ZIUIHERS
2 SHIWr S Lo AR L ORERE Y — 7 » X LI
TH 5.

D-1 (4 71) B ICEREEYLE 0ETE 3 51k
AEELEFETHY, A b— 2o i >XFFo 7 7HERY
THEEAAT2LEEIRECEL L., LrLuds, =K
E/%Etb&ﬁiﬁl’é?lﬁ’ﬂ)ﬁ‘lﬁti X, MA A 7S CHBELER

RO LN, D-1TIXESFLE Penitella kamakurensis
DEERI LT PITHE L, RIE - WEIREAE RS DEH
LEWVWETRRRL 2 (K6A, B). 7272LD- 12 5EH
L7AbE OGS (n=238.625) 1%, 24 72»bEH
L7t E o (FHn=1176) 054D 1BETH
7% (K1), T LTIENPREDFEERDONA T AT &
2bDTHLHBEELTEETE L.

Glycymeris 3

B 2 ERFOEEQBAZL B ERA BB O T ESMEM 241
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TEHNAEHER TOEERFNERDOREMAZEL

HERRE B L OB o &G R OMHNHEE o8
Lz @t L IzAER, A CHBEMHENIC D 20059, D-2
ED-3DMZHRITKE TR D b, Ti3gH s
A5 JEHEIZX TS 2 2 Edbh o7z (H6A, B).

A REE OB 235\ T, HHEE B LA E
%, WEAREIHIMEM RS (K6B). THE%ED
D-2, D-2' CIEAREAEIIEERHO L% 5 THHE D% <
SLTHEIIHELEE DAL LFET S (Collisella spp.,
Siliquaria anguina, Arca arabica, Cardita leana, Chama
sp., Lima vulgaris, Mactra crossei). FeERI"MH DE|
AR TAERE CHBE <, T TA3EHEIZENT
15% O EEHREH L CWICEEERE X LA EHETIX
3% ETHAT L. £0—HT, WEAEAREDHERIZ
55% 22575 % IZETHEINT 5. Tabitinz <, FfH
O Penitella kamakurensish3D-1, D2 5b D AEH L, %
BOMIERE & OFRELSHE RICFEILE OFFIENL S RO
bNhdZilrbEz L, BHHRARLTORARED
%EJZ%)J,EE WITIRIERE D 3V N A D B R B AR R AVFAE

, TOWERIVER LTI E AL SR » —
L\Hif - LI Z LR E NS,

“HEAEOEERAOMHNEEZ A2 L, LAJEAETIE
AMELETE O RAERBY BE AW L, BEA O A RS
WAEEMERTEHBRIZY 7 32 (K6A). Z OfE
1%, FEECRHEO T 20 HEROEIGDEMELIZE W
T, XVHETHE (M7). LfEECHNAEREYEE
DENGDIEINT 525, £DOWHRIX, D-3~D-512BVT
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Fig. 7. Stratigraphic change in the relative abundance of selected taxa that characterize the shell beds analyzed.
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% Anadara spp., Placamen tiarals, D-6 Tl Placamen
tiara, Callista chinensis, Megacardita panda?3, D-7 T
1% Placamen tiara, Solidicorbula erythrodon, Megacardita
panda BMEE L L 5.

BN S ARELRRITHEIGL TWS EF RS
N o HEREW A (Kondo et al, 1998; JEEE, 2001) 23 AL
JE¥ED D-3, D-5, D-7TTHEL (A 2—H5T, WAERK
WY RE FEEE CHEIMEN TR, —RIT, WAEREY
BEEMEMEE L) DRI AT VEEZLATY
% (kR 2001). EAIEHECOCAERBROZIE, =
F—ADTANX—0355 % ) B YELG R AN L 7B
BRI L2 D LIRS 5 2 LTS 5. 2,
HEREAH 2 SHIWT S 2 EHRIML oM & AN TD
5.

72EL, EfiIE#ED S £ D-4 L D-6 DILEKIZIE, M
TOEETR F— L OFEI—IRFHITHRH o 72 ATREME A
H5. EAJEHEZEC TEEETDH 5 Placamen tiara &
D-6 5% S % Callista chinensislx, FH£IZ< VA E VI
A BONAEMBYEE BT 2. FARIE NI A FHIE
T MBAEHOPITE, mWBKEDIZLoT, A b —
LRFICEELS N2 AR RELREITHEIGL TW5 b D23
72 < 7w (Kondo, 1998). < VAKXV IH AR E NI I A

0 20 40 60

80 100 (%)
I 1

D-7 n=155.375
D-6 | venerids & mac;rids\ n=451.75
D-5 = n=73.125
D-4 — others n=515
D-3 ”/’, n=54.375
D-2' n=241.5
D-2 n=82
D-1 : n=11.625

X8, WAMEMAEED ) LI NVAXVIAREND T A RO M
HoflgoEhiZ.

Fig. 8. Stratigraphic change in the proportion of venerids and mactrids
to the total number of suspension feeders.
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BHZ)E 3 2 M HZH (Callista chinensis, Placamen tiara,
Mactra spp.) OFEE FAIEHETE L, FltD-4 &£ D-6
TRENZNALBBEBNEED D H47% L 65% % D
% (M8). D-4 L D-6 CRHEMYEEDEARTZAZN
4% E41%TH Y, hfIEEOHFTHARTHMED G
W, ZNHDZEIEFVWTNOAEELRE L RET 2D
DTH5. HWEENEET S (75%) D-22TH=v
ABZVITARLEN D TARNIES 2 ZMH OEIE =W
A (35%) ZAUFBHR L 7@ D, DV D 2ERWY
IEH - EESNTRERICTE L WEEZ L NS,

xLO

HINBEERHE O FEINEMICHE S 28D X ~ —
LEACAEERE > LEH L R E LA D > b, Bk
B & P2 IR G - T OWT, FERYRH
B (CHEOAETERRN, —HH - BHoERKRE, £
BEE) T EITHNEEOBMENERNIREER, 0
LOCHBERIZEEL T, BMTFTD32o0 2 &L #H LT
L7:.

1) Vs o BE 2R TERM L7 X b — AR E %
S hOWEEM AR, TEMNEIER LTV
AW TR D3] C HEREBREE PN CHRAE S 1L RM B e b A
HThs.

2) BALEASHCS OZEH FITEeFd 2 b 0TI, #HHE
TP ufEAERICERE L, HCSEKE Lo
Ty— MRMUABERE L 3R 2@ESHEB. LaL,
ME»OHES NDARRELS X CAREREITITIZ L
A EERDPBD LT W

3) fEtT L 7- 8JEHEI, (LaEEEAR & D FAL3EHE & Ar
S5EMEICR TS 5. THEECTOEEAREOHEK
%, SHTRBICB T 2 RABREEMIC, GO
IR R SFEE L 2 LR LTWS, A8
2B 1T 2 EBIRE ) O | WHERY R O & HRAE
FIZE VWA REY AE OB INE, D-4 & D-6 2k
X, EHBRENICHE o TA N —LDHERTE o712 &
W D HEREAHAENT 22 b ORI L BB AN TH 5.

EAL

AT B—FE CRNBEF) ©RMHREEE F
BRI EEEDOEEMEO—TRTH 5. HIIRFDIHEHE
Ak, BYTECmO THET L ZHE EKo .
RS EARLEYHE oL EFFLIE, #IERFED
JER & KILIKSETE 12D W CHIM T O ZTHRE L THW . iR
ERTH oM RFEOEESEL, &HHE Td oM
EZRF ORISHE—{ L & B RO EFEERE L5
A7 e a x> b EBIEICL D, FMEIKIREICSE
&7z, Southern Methodist University @ Meredith Faber
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