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Temporal changes, density, calcimass, mode of occurrence, size-frequency histogram and survivorship
curves were studied for the molluscan death assemblages on a macrotidal flat, Inchon, Korea. The living
and death assemblages were compared on the basis of the taxonomic compositions and their numerical
abundances. A total of 28 species (16 taxa in gastropods and 12 in bivalves) were identified. Most of
the dead shells were the species inhabiting that intertidal mud flat. Species diversity was higher in
gastropods than in bivalves. Seasonal variation of the calcimass was influenced by the mactrid bivalve,
Mactra veneriformis. Shell-boring naticid gastropods preferred selecting the umbo areas of various
valves. Size-frequency distribution and size-specific survivorship curves were analyzed for the dominant
species. Survivorship curve of the tellinid bivalve, Morella rutila was convex-up in shape, which is
congruent with the expected equilibrium condition but indicates higher mortality in winter. Whereas the
survivorship curves of Mactra veneriformis and Reticunassa festiva were semi convex-up with dual
modes, suggesting a disequilibrium due to the changes in recruitment and seasonal mortality. This study
suggests that the dead shell assemblages may be useful in getting population information like live
molluscan assemblages, if solved for several problems related to taphonomic processes.
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Fig. 1. Map of the sampling site on the macrotidal flat, Inchon,
Korea,
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Fig. 2. Standardized divisions of shell surfaces for systematic
description of sites bored by naticid gastropods and defini-
tions of length and height for a shell.

1978; =237, 1983).

Z7NR AGel A $f-gAe] R F2A )5
= Uehta glov), AgA e Belel wa) F4lel &
FEZHS Mol oleld B Ho| AN WA 57
o g ol BE Y S, oW FuEE Bz
o watol ofs) HHZo] FA, FHF el olFHE ARH

SENL

ATHCE 5, 1981; 7, 1989). 8, A7)wre] B
oA sk wekoz AusEs 54 4
,]

4T oo

,ol2iF BE L Aol ThA veht, Ay
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Fig. 3. Seasonal variation of the numbers of species in detrital

valves and live molluscs.
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AdE fadge] 28 F v dAFdHE dold s
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%—)—é E.Sa-g-ut 9%0"
7V 3AEB F, 6 &) JERATHFig. 3).
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JER R 15 (Reticunassa festiva) 2.2 1,158 WA FH A 290
AN /mA7} E83H5, L OR Stenothyra edogawaensis7}
380 WA (F T 95 N A)/m’), X ¥ L5 (Umbonium thomasi)o|
119 AA B 30 AA/m’) 59 EA 2 Lhebteh(Table 1). FF
FHRFel J3 FAADNA Sgohe FolAw AA &
@%M“ #4 2o o 3 W) HLe Aol UEhyon,
S. edogawaensis®] 733 ZA717F = 19900 1€ 8 7fA) 7}
Z@ste] oF 475 vl 2@ &9 xtolE YERTE T, Asfu]
dusd @A 20| /A= SEHA STt
o|mjZ| el B¢ 5477 A= FF 1,369 |A)/m’e] Abzto] )
FEAT MM 2L 28 ¥ TL 5F0F 4542 AN&HT
1,136 7§A)/m*)7} E&ste] A olwiAF Mzt @Y
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Table 1. Numbers of detrital molluscan shells and live molluscs recovered from can cores (1 m’) and their live : dead ratios
Date Sept. 1989 Nov. 1989 Jan. 1990 Mar. 1990 Total
Species D L R D L R D L R D L R D L R
Gastropoda
Reticunassa festiva 339 52 65 261 69 38 245 143 1.7 313 120 26 1158 384 3.0
Stenothyra edogawaensis 153 0 - 100 0 - 108 8 135 19 0 - 380 8 475
Umbonium thomasi 4 0 - 30 0 - §2 0 - 3 0 - 119 0 -
Decorifer sp. 45 0 - 11 0 - 6 6 - 14 0 - 76 0 -
Agatha virgo 1 0 - 4 0 - 48 o0 - 18 4 45 71 4 178
Didontoglossa koyasensis 22 0 - 19 0 - 25 0 - 2 2 10 68 2 340
Gastropoda unid. 4 0 - 5 0 - 5 0 - 0 0 - 14 0 -
Tiberia pulchella 0 0 - 1 0o - 11 0 - 0 0 - 12 0 -
Chemnitzia acosmia? 0 0 - 5 0 - 0 0 - 5 0 - 10 0 -
Euspira fortunei 0 0 - 3 0 - 3 0 - 2 2 10 8 2 40
Neverita didyma 0 0 - 0 0o - 5 0 - 0 1 - 5 1 20
Brevimyurella awajiensis 1 0 - 1 0 - 0 0 - 0 0 - 2 0 -
Cerithidea cingulata 0 0 - 1 0 - 1 0 - 0 0 - 2 0 -
Bullacta exerata 0 1 - 0 3 - 0 5 - 2 13 02 2 22 01
Eulima sp. 0 0 - 0 0 - 0 0 - 1 6 - 1 0 -
Mirrella sp. 0 0 - 1 0o - 0 0 - 0 0 - 1 0 -
Subtotal 569 53 107 442 72 61 539 157 34 379 142 27 1929 423 46
Bivalvia
Cyclina sinensis 5 4 0.6 6 1 3.0 3 1 1.5 4 1 2.0 18 7 13
Glauconome chinensis 0 0 - 1 0 - 0 0 - 0 0 - 1 0 -
Moerella rutila 136 6 113 89 5 89 115 15 38 57 56 05 397 82 24
Meretrix petechialis 0 0 - 1 0 - 5 0 - 0 0 - 6 0 -
Mactra veneriformis 1311 2 3278 769 4 961 1185 38 156 1277 71 90 4542 115 197
Solen strictus 105 138 04 101 28 18 61 60 05 70 149 02 337 375 04
Ruditapes philippinarum 5 0 - 6 0 - 3 0 - 0 1 - 14 1 70
Nipponomysella oblongata 0 0 - 2 0 - 0 0 - 0 3 - 2 3 03
Arcidae unid. 0 0 - 0 0 - 0 0 - 1 0 - 1 0 -
Borniopsis tsurumaru 14 0 - 21 0 - 4 0 - 11 0 - 50 0 -
Nitiditellina sp. 0 0 - 0 0o - 1 o - 0 0 - 1 0 -
Potamocorbula amurensis 1 0 -~ 50 1 25 S2 0 - S 0 - 108 1 540
Subtotal 1577 150 53 1.046 39 134 1429 114 63 1425 281 25 5477 584 47
Total 2146 203 106 1488 111 134 1968 271 7.3 1804 423 43 7406 1007 7.6
Abbreviations: D=Dead shells, L=Live shells, R=Ratio.
83%% A s} T 0B HAZNFQ Moerella rutila(B3F Ao &3} M3 A4S A
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Table 2. Articulation ratio and boring ratio of the dominant detrital molluscan shells

Z 7V5-=, M. rutils, 55, vE & (Ruditapes philippinarumys o) AEFE 7% St tHFig. 4). 59
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Species Number of Number of Articulation Number of Boring ratio
conjoined valves detached valves ratio (%) drilled valves (%)

C. sinensis 10 8 55.6 0 0

M. rutila 182 215 45.8 88 443

M. veneriformis 1612 2930 355 292 12.8

R. philippinarum 8 6 57.1 1 14.3
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Fig. 4. Position of boreholes drilled by naticid  gastropods in
dominant detrital valves (M. rutila and M. veneriformis).

Bletl, tivkrrt 28 Bio] AeHom HFHol o] BE
o] HF&o] 90.1% Jerdt. T3 ZAH S AT B
5

Jepge.

S| S8

%3] 2% F(calcimass)S 2,199.8 g DWYm (T 575.0 g DWY/
m)o2 Uehgon, o] Fo EZF7} 179.0 g DWim’, o]l 5
F7F 2,020.7 g DWym’S o] uj 5| F7} Y53] =L H1F (NS
A et AEE A EFHS vlws) B o, 1989d 90| 7}
A JEbskon, 1194 71 A& o] AFHJYAI, A-
d 3EFTFY dsts F=eid WElE Holx) ggithFig 5).
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Fig. 5. Seasonal variation of calcimass (g DWt/m’): (a) detrital
bivalves and gastropods, (b) gastropods, total detrital valves
and M. veneriformis.
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1986; Frey et al., 1988). B ZAMME AT E AL BEF
S} oA Rt 22t TN 2RV Hlal Fel PPN BE
71 BE E2 OIS U sARE & 28 T4 fEid



Sept.'89
N=135

| Nov.'89
N=89

Frequency

1 3 5 7 9 1
Shell length {mm)

13 15

17

19 21

1000
100 |
44
[=] .
% Moerella rutila
73 ——Sept.'89
- == Nov.'89
-—--Jan.'90
o —— Mar.'90

P
0123 45867 8 91011121314 1516 17 18 19 20 21 22
Shell length (mm)

Fig. 6. Size-frequency histogram and size-specific survivorship curves obtained from detrital valves of M. rutila.
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Fig. 7. Size-frequency histogram and size-specific survivorship curves obtained from detrital valves of M. veneriformis.

¥ AL F 2 Fo) A2AG ANshe

SRolA FUE Ao vehteh f3lPE ATE RAL FEO]  mura, 1987), AolglE Bl MUER PESHE A del M 24
we} ) shaislofop shAlm, @A AESelt A AT HE Ao Y HET ARE 22 5 Yk Ao Hophs 4
& sasked gdo] BREe) AR/ A% OBl B4 o Bash BEPAL olsisha, 2AGS) Beldel B34S $H

Folr, 6 F whol

e 7

oLoL_Q__O__
TE AT

;(] 7].7(4 o=

99

&t §)7] wj &l (Tanabe and Ari-



100

7%

50

Frequency

126

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 1

Shell height (mm)

A 9 EY

1000 p

100

Survivors

Jan. '90
N=261

Reticunassa festiva

—— Sept.'89 A
-« « Nov. '8%
- Jan. '90
e M @r. ‘90
D S S S S R S S S
3 5 7 9 11 13 15 17 19

Shell height (mm)

Fig. 8. Size-frequency histogram and size-specific survivorship curves obtained from detrital valves of nassariid gastropod, R. festiva.

How oo Holgle Fol H3id
Hol#pA o] & 2ES nddte Aol 74 g fay
o] i3t ARE o|sfele W FR8HA 2-8-sh}(Tanabe er al,
1986; Tanabe and Arimura, 1988). w}e}x] B ZAl= Asld =}

F29} TR G A G HrE A}, Aol e A ke vz} §0)
3}7] wjie] 71E faRde] BAdA FAAE 7 i3
A 2AL A3 ko B 4 gl

B ZAME A5 B2 % JH74'°] AdE A= g
Bt 2 g@Ald Masie g0 feldd YAz 22 Y
Bgon, 55, Audas 5 2 F& Astae o}
= A 2] ¥)7) HE 2~3 W) AEE ‘YT’XIB'}’%L]‘- 53], 55
& o ZAIA HeHF o Jepth WA S L] 80%E
dhele o] A% AdA wiEgle] ¥k dhvisid
2 Gef MalslE F5e z‘qﬁl*}i 18 vl "}“*3}9\1
7] Wit AL BA|, o] A G2 £2IF FAE] AR &
3, 23|18 A7 i ESSA £l 349 Yol o
gta] 952 glo) o3 o] A G HFHZ FHHH Ao o}
Ytk Qo2 Abge A7 BAE e FEe e
2otk 34, 1989 989 A 3 2 hAe] Hoids FEo)
AR AT, AZbe) A ded 234 SR & BT

w9, gxfe Ak o] AFdM Fr A3t ol walF
ojth. tx2E Feld vy AAFETY b &o] 042 FIH
SRt AT EY ATV A G Re= vepsto Bk
el A5 o] gk} wEdl st Aol A dojuta,
AZA FEHE A9 s ARG FL SRS A

oz w7

3

B,

o i';s

o o 32 K

o3
i it

22 AEAQT. ABnEY 33 FoAPRe TS 2
5 F SATOR UBHSIE B75%, A4FE] @ )

taEe ARE 7R A 2 oA

A& BAFA] ATk Meuie

Al BEUE B, £ AHUEE YeE T2

2 AAZ 24} A% Z$ HREOE o 5000 m Aol A
SElEgo) ek AoR ARG, e o Fo) &
svez $8Y & AR A2 F R 2B 5 o
A7, 24 Aol 7Pk HPA el A BTkE AL 24 5

2

E2H acle s o] o]Fd F ok A= AP
A olE& %‘E‘—Jo}_ A°J8 #aﬁﬂ Az, B3] 27 A
oAM= &8} wizte] o] FAAE
ol w}a}, ' WHQ] g, $A, 271, AF
o] % Fo] we} gk vi(Lever and Thijssen, 1968; Frey

and Henderson, 1987), 8-&F2] ¢ olujsifwr} o]Fo] ¢
gt Fula ojdlel o] A FelA MAFAT7} SR o]
B892 7hsAdolth. Asudnse g Avd 234 A
AN $HFo 2 Yehgddx B7stn 2 AA d7e A
Zale}. e JejE Sod BX o] FEI Sk
olFo] vi¢ AgY Aoz Aodrh

o&N 18

mj2te] MehEnt Atelol cist B8

dzte] Qatge Hzkel 27), 9, NE, Yo, AE 5 AL
s 8¢l BE aubw A S9d gl w2
& | AESHS a9¢l% A 283t (Tanabe et al, 1986;
Frey and Henderson, 1987). &% #izta} Eald #jzt& vw
oo Axe 49 F2 E & 28 2ol AN FRE =
£ ¥E2 Yl 917) Wil Fxjol] o3 A g EThE o}
= ol A4 e ARE wESGT UAkn £ 5
i c}(Tanabe et al., 1986; Tanabe and Arimura, 1987; Frey et al.,



A-MzY e AAFE Fadt 101

1988). 59 4 HEEo] A ow e H|&E Rojn
AT AHE FFE HD da 2T Fo ¥302 =39
A Azto] Woll ez vElgy] dEd 24 § Baxag)
of A J3e vlmA 4A L& Ao ¥eld £§ g o
w52 B9 sz o Ho] Sl BelR wastA Hie
o] AR F5& A A} o]F gjzto] WolR A xE o)
AolA, 24 T B4 AFS B Ao A4HH, A8
YA = g o] ¥alg QAo 4

AEA BT AT AAFE ) AT TF9 A
G AL Q) Aoz e & YET ©] A
- o\ (Euspira fortunei), L1493 o) (Neverita didyma
HAEA BE5F7T tF A2ste AH0z o8 X 937
ANREE FAT F Y AGolrh ol 5L HF o) disiA
£ 98 7k ojhe] AT sizte] FA ¢ 88w, 7
Z e SERE 20 9y 3 aeln 480 § Fe% 2R
o gl ol 7E o] Aldg HAste ez diAd AUt
{Carefoot, 1977).

E A A E A ZAF M. rutilad) 55 257 44 2
S F2 139 AoF Jelith M. rwile®] 28 ARH
A2 5 44% JEI} Agol o5 AR oz e, we

[

rok ot rlo mN

o~ 8

A3E TAS A8 Fol2 5 T At 4% A4
200) A U B gole, web B A 1oe)

=
TEFo] ¥ 2L A E27F HEAO] B7] Wi
T A HEE O gapger A
o, djzte] PAFS: SFFE ol 8T A Bk dg 5
7} Bolsil, 25 2 & Utk WA dAFES] R4
Aol SAzichd, AA kg A vig F0d HuE &
B 9 9lch(Beukema, 1980, 1982; Staff, 1986). 3] H-Fake £
o] & A2 dsh olwi s ot 9538] EA vehdth A o)
AL F59 3EFe] A4 FaATY RS AAs)] 9

Bl 3 &3 AZH WsE 559 o) wje} H9-Hct

27|-HIE BEQH WEZMO o8t F2 PHEQ AL R

o £3

FRALRAN 2 NEREsL AEFA] Qe on):
e 4 PEE Qoluy) AedE 27| HE Exo)
HEFHE f33) i Zlo] 1 Asih B2t o g4 2
P BEE @UFR B4F] ANE EAL olssks 7]
2A2F A A2 AN Yool e AnE A7) 9
3 £ AR ANTAZERS) AT ATe) F2 ol §
= 2 NE REE AYY, 49, NS B8 ARE
ATSI, B2 48, £4 59 7154 45482 245
A8l S0l S AR A 27 NE BE 2
28 54 2709 Al @ A0S AT 5 QA Ao}

e ANAET Fegste E40] o|Fo] F FL FEHABE &
M3k ol 2o} o A8Y A9E 9L 5 YrH(Cummins ef al,
1986). =3, A|7td Z7|-HlE E¥ o HinE FROA $9 4
Aol 7191, A, AT Sl digt ASE ATt B3] o] 7
Aol X 84 8H(taphonomy)e} A|Zbe]l WE AFE olFfs
Ao} % 23trH(Shimoyama, 1984). F-3 D& o] 83 HEEH
o) 7%, A AHE Ahohs B2 Fe AAA ) A
o) B, Sy} E7HESS Abtgol Sk o' yr
e, ole AR AYA AHF AEECl ®e 27] ALt
A= T, AAe] B wjzre] BEF|ZHe] HolA A& <)
7¥do] Lojur) wjEolt}. spxnt, AEFHL A5 7 AL
BFEo] T2 dgTe] B BEE BAUY, o] Y AN 4
A& F5E 5 lrH(Flessa, 1987). o] Z7|-H1% &¥9 FAF
g G B Ao Az A A7k 2 £ A
Bl A E:EM 0] S HES v A g Helvt

F2 $AHF) )NE BXo} AETA HY: A=A
FO M. rutila®) 3% F RS BAoA vl 1839 ¢
A2 Bk gy 19903 38 ZRAIAE ol AR A
o] FrAA velt gloix AEZHAAM 27| Alggol
Z715 S 1yt o] AVlE AEEE AF 9] A o] Fh
Bla1, Alo] Z718HE A7) 24 AE AAZE & A7 b
& Adoidoem A& d v o JAe] Alge] F=x] A
£, o)8h e S K F Uk v 5 SFAE
259 Ag ol A ANE FAE olFREE HAA
t}. Flessa(1987)d &3hd, % 7o) FERE7} 5= 2&
MR EA K719l Do), ARAA ARE ] Aol B 2@
Aoz stk 58 559 A% 719 RE A7} LAl
AP el AHS Y EdE BRSOl REUT 4%
L ol AA A Abgo] BT Ao s B 5
71e Q1 Aol A 2AME At 31(1995)¢] 9J5H4E, TF9]
7-8E B¥ fert B 2Ae AL e Blon, o
Hog 1749 g gAsityl, 94 ol o AAY 7}
o ] 2 e ReR et ojd GYREE 4 7))
AgFol Btgow EAs g Aoy disigdet. a8y
HALE dojt 48 o Al o] vEhbA skt
weba o JhA|g dizbe] Ao ® I AL A5 1Y
15 2ask Aol 23 Aoz B4R 5 gl &, 8499
7] ZA ) APE3 Rol A&HoR APE Ao M
ok w3, ol A o AAES szt Feol g,
vlrg BERol vehdr ¥ A0Z Hol AjRe] MR AY
£ 9y e feElRde 39 o Aol we AAE
F7F FE A0 9 A4S 43 Bo) up} KAy
At vk o] 2EH o)At} Cummin ef al(1986)& Fol| weh
3= A zr)o] wetl ZolE AR oF 6 A E FEH viR
FHAo] ol FFL. Y T g A A,
sizre) =7\ ie ¥ Azt wep & W) gle A
235 B Ae ntR o] Hi 6 MY FUAoE 2 A
2R getheE 48 & 5 o, du o] A9q HAE /3
@& ALAEG Ao BEtn A EXo dFS wlA

aL

WiEel Eed 9% wn A ¢vn 42E & Ao

S

Z

1

2 % U

o

4

o ot

3]
1

N

oLl o



102

WHo2 olg $Y¥Fe] YEJHAH 19904 3¥el: the
330 23 2ANThE FFHOR 27] AR go] BAl vehgt
e, ol F2 WAt ol F AEA YR A4 AR AL
Age) F71 o JgoT 43T 5 3o

o 2e AR FaFTY Aol glo) Bule} BAle
2 ATRES ST AL 2903 e A3 Aok
5 429+ ok ol @ ANE FFATH NN O
et} 10004 39| BS 01 A7} Aol 323 F7he
e BTk T, $33 tie] AETHo| BT

e o8] 0

[<3e)
==

A Foll sk Aoz ol Aol o AR A& F
ST FFE MF ALEE £5F Aok g, fde
8 ATE T3 Boh A E AAE 4] A e A Y
A R FL 54 Aold mE AR, PN 248 F
23] F48}k2 ojFfste Alo] Tt TF A7]-HE B ¥
M dA 2719 A W 4 &3 8§43 3o - 0}
Bgo] FAA 972 A1 S-S nsoF T Aot

Al AL

A7 19963 letstal ) A7) A dell g 5

ﬁyﬂ%ﬁ—% uhe) = Wiyl
28l
ZAXAel, 1990. I A E¥X 234 AMER S8 ol
gk A, AALEkYy %%, F-Ako gk, 54 pp.
HREA], 1991, 91 <Ak &) AR AEdha G A

A9 8, dsja

B3, 1978. 0124?'50 Ha
29—34,

FE, 1983, 2FEQIAY 2 22 a)Q) AR | 14353

AVEE, I, 1995. A& £ AR X9 F=(Mactra veneri-
formis: Bivalvia)2] A#&bs} ABAL, g8 oksls] =], 30: 403—
412.

Fe, oS, H8E, %%, 449, 144, 1981. A9t 3
Ax 2 AT A% AR R, s)¥dT4, BSPE
00029-52-5.

AT, 1989 9% FUANL o) F 9% 317 2 47wl 54

879) Wk 4ARY =2, ASTsh, 82 pp.

Arua, I and M. Hoque, 1987a. Predation intensity in an Eocene
molluscan assemblage from southeastern Nigeria. Geol.
Mijnb., 66: 293—296.

Arua, I. and M. Hoque, 1987b. Predatory gastropod boreholes in
an Eocene molluscan assemblage from Nigeria. Lethaia, 22:
49—60.

Beukema, J.J., 1980. Calcimass and carbonate production by’
Molluscs on the tidal flats in the Dutch Wadden sea—Ma-
coma balthica. Neth. J. Sea Res., 10: 236—261.

Beukema, J.J., 1982. Calcimass and carbonate production by
Molluscs on the tidal flats in the Dutch Wadden sea—Cera-
stoderma edule. Neth. J. Sea Res., 15: 391-—405.

Carefoot, T., 1977. Pacific Seashores. University of Washington

124 PP-
29 257, dRe|FeIA, 13;

A% -

ps 2

Press, Seattle, 208 pp.

Flessa, K.W., 1987. Palacocology and taphonomy of recent
to pleistocene intertidal deposits Gulf of California. Paleontol.
Soc., Spec. Publ., 2: 139—149.

Frey, RW. and S.W. Henderson, 1987. Left-right phenomena
among bivalve shells: examples from the Georgia Coast.
Senckenb. Marit., 19: 223—247.

Frey, R.-W. and J. Howard, 1986. Taphonomic characteristics of
offshore mollusk shells, Sapelo Island, Georgia. Tulane Stud.
Geol. Paleontol., 19: 51—61.

Frey, RW., J.S. Hong, J.D. Howard, B.K. Park and S.J. Han,
1987a. Zonation of benthos on a macrotidal flat, Inchon,
Korea. Senckenb. Marit., 19: 295—329.

Frey, RW.,, J.D. Howard and J.S. Hong, 1987b. Prevalent leben-
sspuren on a modern macrotidal flat, Inchon, Korea. Palaios, 2:
571—593.

Frey, RW,, J.S. Hong and W.B. Hayes. 1988. Physical and
biological aspects of shell accumulation on a modern macro-
tidal flat, Inchon, Korea. Neth. J. Sea Res., 22: 267—278.

" Henderson, S.W. and R.W. Frey, 1986. Taphonomic redistri-

bution of Mollusk shells in a tidal indet channel, Sapelo
Island, George. Palaios, 1: 3—16.

Lee, C.B.,, HRR. Yoo and K.S. Park, 1992. Distribution and
properties of intertidal surface sediments of Kyeonggi Bay,
West coast of Korea. J. Oceanol. Soc. Korea, 27: 277—289.

Shimoyama, S., 1984. Size-frequency distributions of living
population and dead shell assemblages of Macoma incongrua
(Martens) on an intertidal mud flat in North Kyushu. Mem.
Fac. Sci. Kyushu Univ., 25: 271—287.

Shimoyama, S., 1985. Size-frequency distribution of living pop-
ulations and dead shell assemblages in a marine intertidal
sand snail, Umbonium (Suchium) moniliferum (Lamarck),
and their palaeoecological significance. Palaeogeogr. Paleo-
climatol. Palaeoecol., 49: 327—353.

Staff, G.M., R.J. Stanton, E.N. Powell and H. Cummins, 1986.
Time-averaging taphonomy, and their impact on paleo-
community reconstruction: Death assemblages in Texas Bays.
Geol. Soc. Am. Bull., 97: 428—443.

Tanabe, K., 1988. Age and growth rate determinations of an
intertidal bivalve, Phacosoma japonicum, using internal shell
increments. Lethaia, 21: 231—241.

Tanabe, K. and E. Arimura, 1987. Ecology of four infaunal
bivalve species in the recent intertidal zone, Shikoku, Japan.
Palaevecology, 60: 219—230. .

Tanabe, K., T. Fujiki and T. Katsuta, 1986. Comparative analysis
of living death bivalve assemblages on the Kawarazu Shore,
Ehime Prefecture, west Japan. Benthos Res., 30: 17—30.

Vignali, R. and L. Galleni, 1986. Naticid predation on soft bottom
bivalves; A study on a beach shell assemblage. Oebalia, 13:
157—-177.

19983 19 199 43 A=
1998'd 49 169 42 A



