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~ 'ii ~~ffl! <+•!/j!,1:nl!§'m*rn:ll~ooi) (l)J!ffi'~"f;f@:lillF*r'iiHi~ffl!tt(l)J'l1t:;fi~~~1=~tr 
i.P/i-C:!lflt--:::flH, ;h.7., . .:: (l)~J'l{t:;fii,P/ili*rli~~(})i;';llJ!J.l!Hl:7f;;o,; .1< 1) 7- /jh 1/ :::< 7 A (l)wJ!i9 
.:::Piffl:t1Ul~I:: ~;h,"(1,,7.,. U::_, '4~jfji(})ffl!/ili¥Jilt 14~1:l@OJ;R.~c~~l=ffi~~;h. roor,r~;R 
·~G~~*rJ'lliJ l::t,#lt&;;h.t::_. :lj;:ffl~-C:li f*rJ'lliJ (l)J'l{t:;fi~~a"":tlffU!lWHfil:: I:: 11>1:J:J.:: 
t.i: 1,,, wJ!i:Y.:::PirliOJ~~j/!UJ!H~/i!l~(})t\tltMI.Jilt I:: 1t:;fil!FMl,Jilt;o,; PJj; ;o,1: Lt::_. ~~ffl!-C:lirfit;o,; 
I - V (}):tjtfftffl (.:: (}) 1 -t;, ~ J:! 1t:;fi?t.Pli Ii n - v) ;ot~e',) ; ;h.7.,. :tlfftffl n Ii p;Jj1J(})wJj"f{i\'OJiift;h.;6{ ~ 

t IJ f.i:1,,:tjtfftffl#ta""ff-L, iffli'.9.:::PirfiOJJg;Jlffii(l):f,lfft~-C:~7.,. :tlfftfflillli.1,;;</ .1,71 ~1.1~;., (~Blfh 

~p,17.::.fl) OJ~:lfUtla""~<~Jj., -ttL1c>li1 ;.,7' 1J-'r1 rff/t~a""ff--t . .::OJ:f,lfftfflliiffl"f{i\'7](.~5 m 
ttltOJ/fYjg;(})iift;h.OJ~ 7., I:: .: .:t, -c:t::_ t-:> f::_ >b (})I::~ x. &; ;h.7.,. :tlfftffl IV li.1< 71 71• 1 OJ ~:ff-~%li'l a""* 
,m L"Ci!I L, il\l;Jg;l:~jtffii a"" >b "'.)1,, < "'.);6,0J.:z..::.-;, H:~:fr~ tLJ.i. iffl"f{i\'7](.~ 5 -lOmttltOJ@Jg;-C: 
.~.ittt.i:iilttLI: J:-:> -C:tlfft Lt::_.:: I:: ;ot~~~ tLJ.i. :tlfftffl ill I:: IV lifiillliT$(}):f,lfftffl I::~ x.; tLJ.i. :ti 
fftffl V li/iJ!ffiint~JtO)fiji~-C:-19> 7., < fiji < -'jZ;fJiUl'.!~3<':/iJ!nt!lfftl'.t.Jl:Jj. le> ti., .:::PirliOJjjijJlffii OJ 7 ,t -

-t-;, r /iJ! a"" t.i: L -n, 7.,. 1t:;fil!FliwJl"f{i\'@jg;IIF:ma" 3:~ I:: L91-i$M:OJ J:! ~wJJriff{il'(})lfHtli'l >b ~tr. .:: 
tL; OJ:tlfftffi;ot~-t~~fj(Jf.i:{ijiJAJ I:: vc ...t1iffltit1t-t 7., I:: I:: >b 1::fr~lt;ot~~ J: < t.i: 7.,.:: I:: ;ott, ;o, 7.,. 

Jfil~l:JHt:;fil!F >b P-Ji1Ji/eJg;l!F;m;o,;, P-Ji1J@Jg;l!F,m.t.; J: 1191-if@Jg;fm a"" ~trP-Ji1JlfYJg;l!F,m I:: ~1t-t 7.,. 

t f::_, -ttLl:-!$Ht:;fil!F(})~~lt;ot:tllj L -n, <. .: tL; OJ.: I:: ;o,;, .: .: 1.'lii/ii:7](.ffiiOJ'li;~ I:: 91-if;o,; 
(})iffliift(})iift},.I: J: 7., .:::Pi:Jtl OJjjijif;;ot;JfE~ ~ ;h.7.,. .: tL le> OJ:tlfftffl(})~j[l'.t.J~1tli, i/ij:7](.~0J...t.Jl-1: J: 7., 

j1J(})t,t;k, -ttLl:-($-'j .1< 1J 7-Ji/;J:3 J: 11iffliilt• (l)P-Ji1J1Jlil"'-OJ~fb. i1J• (l)Jt;o< IJ I:: 91-ifn' lc>/tYOJiift},,(}) 
:tlli:ka""ff-L -c1,,7.,_ 

+•~1:n@m*rn•~1i11::Jj. ;n1.>Jl1t:;fia"~ < 
~trffl!/ili-¥!ilt 14~1::00(});R.~c~~ (f*T~liJ) 
1::r.r~~ n -c1,,1.,. .:: Q)ilJl./i 1il!ir~ril@:liff*rli 
-c:, .:. .:. 1i*rli(})mi<:ffll <fflill. 1930) -c: 1h ii? 1.,. 

ii< ii' C-_,ilJl.JUJ14~il1fit>tL, 9c$ (1906, 1914) Ii.:. 
Q)ilJl.~-~<l)J'lft:;fia""Eitrl!ir~a" ·Jiltmli" tlfiJ<A., 
t!.. ! f::_, !iltm/ili "Jll:J?-li" I:: I:: 'b 1:: "ii'Jll:J?-~" 
(})~1,,i/ij:\::f,lffi Lt..:il!l./i"t"il? 7., I::~;{_ t::_. !iltm/i li-t 
(})ft, W-* · ~~ (1971) 1:: J:-:> -c J:f:itil, C-_,*r • ...t 
~m • iffJll<l) 3-::>(})$/il::frlt C-_,;11,, .:.;11,;(})$/ili, 
~ ;1::*Tli · J:~mli · inJll/i(l)ii-*lil::N~-~ 
n -c1,,1., <~mu1i1,, 1978: mm. ~•. 1984). -t;, 
f.t,lj.1:~(})ft 1h !iltm/i(})~~nt*rliffl~li 1:Jfi1,,; 
;11,1.,.:.tiltil?J.int, W*··~~ (1971) Q)Jiltm/i/::(}) 
i.ltlfil H~ < .:. I:: ;o,;, *r Ii I:: -t 7.i (})7)t*~ "t'il? J.i. 
.:. (}) J: 11:::;j;:il!l,~li!fflJll-¥ffRH(})Yl/;l~ I:: f.i:-:, f::_il!l.~ 

-C:;b tJ, *r1il:-::>1,,-c1i~~ ( (})il!l,~ · ii'~~·fs 
RH#il?J.i. !~. ~~"t'~:tlffi.fBRH~J:-:,-CJ: 
tJ ~~ 1';t :ti fft ffl#t (}) ;Jt ~ 'b fit> tL -c I, \ 7., • 
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:;j;:fflH~. ;R•E~~-~(})~~~J:J.:.t.i:t>tL~ 
f *"f JlliJ ~~(})~;!!!:(})fif~Nll-!1r-t J.i 1h Q)"t";b tJ, 
it..:, .:.n; a"£1:*r/i(l)"EiJ'lft:;fiiJ;/i(l)~Jilt~tt 
J:3 J: tf ~Q)Jlfftf'l:Jfl 1::-::> 1,,-cif t..: t.i:ffl~ HH..:(})1.', 
.:. tLHll-!1r"t 7.i 1h Q)"t'il? 7.i. 

:ll!! J( It alt 

*Tlii"Ei¾ril@:~ff(})ii-*li~-Jiltlil::~Jilt/i(l) 
@.Jj.it b-ltil' ~ t.i: tJ , ril@:/iff~{t."t'li.:. (})~ tJ ;i/& L. 
(Jiffi-lt-17 Jv) ilt~~c._,;11,7., (i,UI!, ff*·-~~. 
1978 t.i: t•). .:. (}) J: 1 f.i:Til@:/iffii-*li(})/iffHfft Ii 
l!ffi"ffl:Q)jj(iilftti/ii:;,J(~~~l:-($1,,%Jilt ~ nt::_ 'b Q)"t';b 

tJ (P1Jm11;o,, 1930;::tlllm, 1988), .:.(})1-t;,*Tli 
liJ:$1:::J,t!;h.7., KIP~ Jv-7'(}) FT~{-\'; (KIP6= 
128±11Ka, PIJm · ~*• 1971) t.i:t•7),C-_,~~lli.lfitft,: 
.lt:::< 7 - -:l (MIS) 6~4 1.: M rt,;-t 7., .jjt I:: •Jl!-c:'Jf~ 
lilt~ nt::_ 1:: ~ ;{_ .._, ;11,1.,. L.t::_;or-:, -c. *r/i(})"Ei Jl ft 
:;fi?tJ;)i(l):tjtffi~f-\';li~ 12~13 JJ~wi I::~ x. GtLJ.i. 

»-1=*rlffl(})l!l~1:-::>1,,-c:im.,-,;:,1.,. *rli 1i/ilf nt 



~ 1. °i!J:rfl:J?-j%0);,IJ 7 - /IJ;1/ A 7 .. qj5i;~ ( ll/iJ 
Wij•:tilllII, 1992) /::~3!t:ltl!.~ (* ) . ;:O);{IJ 
7-/Jil,1/ATL,i, 1,1)7 - /If; (barr ier)/::, 
i-WlmE• (tidal inlet), J:.ffiWJi~Ji>1.:::fil J+I (flood 
tidal delta). i~ (lagoon) 7J' G t: 1.,. 

k."120-30m-r·, i/if:iJi~§-r·iliJJ., T'ilUL i:pJl'B~ /::, .:i=. 
f::i/if:i),Hl:f~~-t J:.ll'B~f::::k~ < 53-IF:,h.l.i. rll'IIN§,i, 
~Rli~Gt:~*r~~-0)~0)8ffl~"('ibl.i . i:pft 
lfii fii;\jji:/cO) J: 1;,{i'J;)iiJ, Gt:~ ~:ltl!'t'.1:0)i:tnra1w-J:.frlli~ 
i/ij,1fi'O) ~ 11:::0 ~ :l!M:~ 1::~1±1-t 7.>. ;: 0)-@;-~11:::0fl'J;/©fi, 
rt.t:ii':ltl!~t t r10)1:n@1n, 1:n~H.:13 J: cf1ocm1nt: t'-r·!Jsf 
1::rni: < 3€Ji L, *r1t:ow (,J, /1'f;, 1958. 1959; W* 
,1--/J,, 1962:::kW-· W!III, 1967; ::kW-, 1971 t:t··) , * 
T ~ 11:::01@ /:: ii'J<fih.1.i. ;: O),liJ,O)*""f !iO) ~ 11:::0~ 
:!1!!.c L -r,i*:l!!ifm1't<#~1nw.1n:l!M:r&:t: b'.J,iliJ1.i (::k 
W-fliJ,, 1976 ; W* · J!PJ>I-, 1971, 1973). :;.fs:~f:1r-r· 
fi.:i=.f::::. O)*rli i:pJl'll/i ~t-J"~ /:: -t 1.i. J:. Jl'llmi fi 
Macaronichnus 1:il'Ut:OiJ,!j(yf~A9 f:: J;. G ;h. 1., /iii) i:/cO) 

J: Hi'J//i"(', TRii':ltl!iflll'B.:13 J: CJ<':rfi:frlll::rni:< 9~Ji-tl.i. 
iiiJ:. ll'll/i f i ~t~ R~/T< R *b ±• /:: n-J-f i n.1.i m~M'b± ®-r·, 
*r.5J'·:;{fi:!1!!.~~t,;IU::J;. G h.l.i;filt~J.J0)1l~~O)Ji ~-@;
ts. ::. n G 0)/iffl ~ -ti -?*r .iJ,f- ;i\H'/UtfrBO)""f Rt
:!1!!.1:: ~M-i¥iftO)~Mii':!1!!. 0) ""f RJ:. & ffi (#~. 
1970) ~:tlltli.X:T 1.i. liillr.Jft0):!1!!.• fi~JRIJZ!lff·l::Jt < 53-
;{fj L, ffii~:!1!!.~0)r*w• (IM!:rf!:~llYifi'.frJf~~. 1970), 
:rfi:J?-:ltl!~O) ":rf!:J?-li" (Yabe. 1911), :rf!:~Mi;-:ltl!O)Ji 
;f•/i (l:f//i, 1959) t:1::··iJ,*Tlil::t,J-Jt~h.l.i. 

;: ;h. G 0) R!'i ffl 0) ~-t:ttfi't~ :l_:lH::-? v, -r fi, Mura

koshi and Masuda (1992), llliJ Wij · ±ill III (1992) , l!§ 

Jll fliJ, (1998) t: /::'O)fr]f~ iJ, ib 7., 7J', llliJ Wij · ±ill III 
(1992) 'i*r•~~O):litflHl:f0)5J-:;{fjiJ,G, ~ II#, ;: 
0):!1!!.~0)j;:IJZi-¥:-flllH::1,1J 7-/If;iJ'ff-{EL, --fh.Gf::J:-::, 
-r~~/::-~~;h.~~i%("i!JJRJ?-~ #%,oc~;h.~;: 
1::~aAGiJ,1::L-r1;,1., (~l) . ;:O)fi'Hlllf::-?v't,Hi: 
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rJij3!l::ltl!.~r;1;1:n@m*Tn~0ooi-r·. IJZ1oc 14 ~0)oo 
xr.~lic~!lmffiJEf::µJ?. L -r, ::. ::. ,::li\\:1±1-t 7., :l!!Wr~ffR 
•w*r•re•.:13J:Ui:pft/i~t-tL-rr*r~liJ 
O):fijq;iJ,ffi1.,, Gh. -r1;, 1.,_ :;.fs:~f:1r"t'·fi r*r ~liJ 1:: 
-? 1.,, -r~liJl/m~f::£-::1 ~ :ltfi'tffl!R 53-~ .:13::. t:-::, t.: (~ 
2). ~f::~ffi~ffiiJ, G~ll\l:nJoJtJ 20-50crn4lf:f::*(_J 500 
cc 0)1\;UJtHPfll L, i:tlliH~'5:-tflLIJ!'.53-1'T~ffi: ~ ffi 1.,,-r 
t»:/J!'.iJIIJJE Hf v ,IJZ:M:JflLff (~i.fIJZ:M:JfmO , 53-;f&J.t (~ 
ilf.fr.iz1) ~;JZ36t.:. t:.:13, u/t53-:tfriJ!IJJE~5fH,GtH I 
r.J!"t'·~J.,~11:::00)~JtHis½Lt.: . it.:, liilt.-ltY1' 
1v:!1!!..~"('*'J 1000-2000 cc 0)~5f~-~ ~ 1t:OM~M1'i' m 
f::t:lU!l Lt.:. ::. ;h. G ~ 1 mm, 2 mm, 4 mm, 9.5mmO)J-:; 
1/ .::z.O)fil!j1.,,"('fjflj1.,', = :it~f::-?v'tfi 4 mm£J-J:.0)1t:O 
~. /J!Vlffif::-?1;,-r,i 4 mm£J-J:./:: 1- 2 mmO){t:O~!, 
;j-/rf::ffiv,t.:. it.:, n1/1{;.,ffi (iMi&:lPJJ~F~-7-=-ffi) 
f:: lilil L -r fi, 3t1~,t'_,tO)ff /::, 9.5mm J -:1 1/ .::z. f:: ~-::, t.: 
r~Jt~ -@;-36t.:m::fil:~iP.UJE Lt.:. 

£!-T 1:::tttfMl:I /:: f-0)11:::0llf• loc f::-? v' -r ~ ,-.;; 1.i. :ttt 
M:t§0)~0Cl}.:H::-? 1.,, -r ,i::k~ fliJ, (2004) -r-~,-zt.:iJ\ 
::. ::. "('fi~ tl: (2004) "('~ ~ n.t.:1!i-:tfH.\'tffl0)1t:OWtJR 
• 1oc~f-O){~O)~~:iE~11•.z -r~-t /::/::-ti 1:: (~ 1) , 
mM~ffiO)J:~WEt:WJE0)~36~.:13::.t:-::,~'fY:IJ!'.• 
1oc I:: 11:::0M-• locO)Mlfrtii:lll: I:: I:: -ti f::*15-t 7.>. t: .:13, 
~•/J!'.O)•w~~-::>tti, • ~«~TO)J;.~JE~n-r 
1;,t.: -ti O)O)-fffilft~,ilffJ• O)fJRf::JtiYUi!ic53-L, Jll!V/£. L -r 
1;,t.:t.:16f::= tt~ffi~/:: LiJ'iffJJE"(' ~ t:--/J'-::, t.: -ti O)fi 
t-J"~iJ, G µff-1;,t.:. 

1 . :ltfflffl c -f O)ft::fi~H.ll..6.lt 
WJ!'.~:11.tffHJIJiit -@;-i h.1.i1t:OMMli.xt: t•'O)!JsfJ'liJ, 

GT fiLJ: ~mfftfflI. II , m. N, V0)5-?0)mffffl 
1::12{53-Lt.: (~ 2). 

mffifflI :S~ti~3mT, *r/iO)""fft~O)mffl 
ffl"(';liJJ.,. £a~ti§ttO)~tffi#J;.Gh.1.i. ~Ii/:: 
EfHrJ;~ /:: O)liv'v' 1ili it.: ti•Et»:-EflL«J/•iJ, Gt: 
1.i. ;: ;: -r·ri~tk1::/1liJ,~ < ~-36 G h., ~1tl::1: !Jmtl 
&iJ,iJttLv' . 

mwfflrr : •~~~ rn. rBti••••~"('J:.n 
f::Jf'iJiJ, -::, tE;f.'i'L/i'J;J\] f:: t:;., . = tt~ffiO) 1 11 ;fn· -t
Ostrea denselamellosa ( 1 '7 ;f n· -t-f!l- ) ~ :f, :::i ./ 7 1/ 

-Jf-t-Talonostrea talonata (1-11 ;j{-jJ"-t-H) ~-@;-tsn -t
ffi/::, JJ~)E!ij!O)-;,) '/ 7 1/? Ringiculina doliaris (7 

J '/ 7 1/?;f!\-) 7)>jjgl±\-j-1.,. it.:, = tt~@O)-f-3 ./ 
I\ T -Ji 1 Raetella p11lchella ( I' 7J n· 1 H) · :::i· 1 -it+
Macoma tokyoensis ( .:=. -:; :::i ry n· 1 f!!-) · '/ X -tf 7 7 

Nitidotellina minuta ( .:=. o/ :::i '/ n· 1 H) ~-@;-ts. J'l.11:: 
:o wa,,~-1ti', = tt~@,iil:lr#O)~*/l~"('11t-G n, r&O) 
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~2. w/il'.l!t:lt!u'i:O)iiHiffl!R5t CI-V) ctl:/UH.nlt. x1;J:~~O)~lliUi.$. xA-xUl±Jl.ft::f:i~Wf.;flrtt.:jj(~li 
:kffiUiiP(2004)~ffl. ~~. Ma litf:Jtif.nltO)-'f:!0~1! (iHrf-'¥:!0), SGM li5t~Jt (ffl.$-fiili~) ~ff--t. 

*fM!.itlH-nli c'j\1/j < lj:1,,-1.J{~{;f.i'.J{Jl:<h-t:>nt.:. 
:11Uiffl m : /.!1 ~ f.J 120cm. ~tf:li'J;-g:iti::H?J; Ji-1.J, ~ ?J: 

IJ 5t~iJ{Rv'. -@ii ;11.,7.ift::f:ilili t Iv t'iJ{ifiA(E[frh/fWO) 
1 \ 7. ,1 1 \ 71 1/ 1 ~ ;,, Scaphechinus mirabilis ( £1. r, 71 1/ 

I~ ✓ Cje~~) --ca, %%0)~-1.J{ltf_x(l{J~\,'. tl:1!~£.:jj( 
-1.J, ~ 2 00)::i..::=.-:; 1-,:~5t-t 7.,.::. t -1.J{--ca ~ 7.,. 711/ I~ 

;,,O)~l±Ji}Jl!t-'ffil:sJE.,s;-1.J,t L < 1±1 ;,,-;-•J -'r1 1-
fflt:i!I ~ ff--t. 

:llfftfflN: l.!1~f.J 120cm. ~~li'J;-g:i;jlji:li'J;Ji-1.J, ~ 1J: 
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IJ 5t~iJ{Rv'. M# Lt.:=:t:!CJl.0)%%~-I.J{J..;!1.,-=f-.:jj(I: 
'M~-t 7., O)iJ{f2_~ ~ ;11.,7.,. £~:R~t'.ii:ff-1.J-~ 3 00).:::t.::=.-:; 

i-~~5t~n7.>. ~r • O)::i..::=.-:;J-O)a•~*~<1 
~IJ. ~nJ:IJLO).:::t.::=.-:;J-O)aat~~1~7.>. ::i.. 

::=..-:; r p;JO)tf:}tli9l• iJ{~~*-ll. < ?J: IJ, Jl.ft::/::iO)W;'~ 
OC -1.J{j\]lj 1,,. :llfftffl~f;t. "t" Ii :k ru! 0) 1< 71 71• 1 Mactra 

chinensis (1<7171• 1 n) -1.J{~ <, ,j,ru!O)=ttJl.ffiO) ~ 
-lt-1:: -If 7 Cade/la delta ( ::=.. '7 :.i '7 71• 1 f)j-) 'Ii J: < ,h. ~ 

n7.>. ~~m--ca~. v)".771/V (v)".171/vn) 



Jllil~ilH· · /J.f!it= 

~la. *r Jl:liiHl:i:tlllmH:.iHt J., 1000 cc ~t.:. I) (J)=ftYl 1~ti1!ffl~a 
-1J-;,:t1v,il'-l} A B C D E F G H K L M N 0 p Q R s T u 

,{?:f.ff=r 2.2 
o,:j-7if-? 1.5 
.,-3/J\j- 2.2 
':1,{ -lj-4' 0.7 
7;;(-lj'77 0.7 
7?J<o,7ff,{ffi? 0.7 
J'\"'?1/ 1) 0.7 ?0.7 
:tif-o,:Js 0.7 
;j.-::,/70,,ffif- 2.2 2.9 

:/J if-ffi 13.3 7.2 I.I 
"<ffif 1.5 0.6 ?0.5 0.5 0.7 0.7 
,,:/J ff,{ 0.7 11.5 11.0 8.0 5.6 6.6 7.2 3.3 3.6 7.0 2.7 7.5 5.9 1.9 3.3 0.7 
J>:/Jff,{Jil/, 0.7 0.6 0.8 8.5 24.5 28.6 27.5 28.1 23.4 20.0 15.6 18.9 3.4 22.5 33.3 7.6 11.7 15.0 
~ ;< ,,:IJ 2.4 0.7 0.7 I.I 1.3 1.5 1.0 
7-IJ-l::-1/'7 0.7 22.0 21.1 30.7 18.9 17.3 10.4 8.4 7.8 3.2 4.7 3.8 6.7 7.6 3.9 5.2 
if:too,7-!J- 1J 3.0 4.5 2.8 1.6 11.0 7.2 3.2 2.6 20.0 3.9 5.0 14.2 5.4 11.4 13.8 18.5 14.3 9.1 17.6 
if?/ 7if7.Y7-!J- ') 5.5 11.5 5.3 4.7 5.6 11.7 13.4 57.5 29.2 30.8 50.0 60.7 61.8 57.9 65.7 
0,,,17;,.1,, 1.7 1.4 0.5 1.3 2.5 0.7 1.9 3.3 1.3 
;<:j-.::.7-lj-•J 0.7 0.7 
o,:j"-:lff,{ 0.7 
o,j-~ :Ii ;>..:z:.'E / 0.7 
if.:,.'Jo,.1'J-t-s/-::i 1.3 
-::i?,ff,{ 

,,:11 ff,{ if.I- 1.0 1.7 
s Jl,7,{ 0.7 ?1.3 
?,if-ff,{ 2.0 1.0 1.3 0.7 0.7 
.:z:.'/?,if ?0.4 0.5 1.3 0.7 0.5 0.7 
,?,if 0.7 
?"<if-ff,{ffi 0.8 1.5 3.4 0.5 0.5 5.0 1.4 0.5 0.7 1.5 1.3 2.0 
,JJ,7-lj-l::-IJ'7 0.7 0.5 0.5 0.5 0.7 
.:z:. '/,j- 0.7 0.5 2.4 0.5 0.7 ?0.7 0.7 0.7 
'JJ<ff,{? 0.6 
-lj-7 ff,{ 0.5 1.0 1.1 0.9 1.7 1.0 
'J'.lo,:Js? 0.7 
.:i:.'/1'.lo,:Js? 1.0 
'J;I/J\j-ff,{ 0.7 0.7 
,{ ?~ff,{ 1.4 0.6 0.5 1.4 0.7 
~O://?l::7 0.6 0.5 
~"<-1/'=f" ;>..:Z:.'E /ff,{ 0.5 0.5 0.5 0.7 
7r'"'-=-r 0.6 1.5 0.5 0.7 0.7 0.7 
if-;< ?7.Y,if 1.0 
-lj-Ji,:js:j- 0.5 1.9 0.5 0.4 1.0 1.3 2.1 I.I 1.3 3.0 1.0 1.3 
77:f./if;;<? 0.5 1.4 0.4 1.7 0.7 0.7 0.7 
7'7 'J ;, ;,. ,{ o, :Ii .Yff ,{ 1.5 1.7 0.7 1.0 0.7 
if-;;<,~,{ff,{ 0.5 
~')ff,{ 1.0 ?0.7 
"<-:1~"<'7;>.v 0.5 0.4 1.0 
,;17-f-'"'-=- 0.5 0.7 
'J-f-J,. 7-lj-if- 0.7 ?0.7 0.5 0.7 
,iv~-t-ff1? 0.7 1.3 
://'E ;<ff,{ 0.7 
~;<,;,.:t 0.5 
-::i ;<-lj'7 7? 0.4 
"-/:lff,{ 1.3 
7 s ff,{ 1.3 
70,11,7 s ff,{ 0.7 
0,,7;>.j-ff,{ 0.7 
:j-.::.7-lj-•J? 0.7 
,11,;,.yi,ff,{if.l-? 0.9 0.5 
=ttJl.ffi,plJJj 4.5 4.5 8.0 1.0 I.I 0.5 1.3 1.4 I.I 3.4 1.3 1.3 
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oom)E~~ac~~ r*r Jl.llJ (J!ffi"~H@:ll~*r II) Q) :It!! Ji ejt 1'.19 ff:iil 

~ 1 b. *r Jl./j.fJbtlimH:J:31H, 1000 cc ~t:.I'.)(7),JJl,@ffi~ft:fi1ffilf;t.tf(. 
-lj-;.,7'11,11r-1} A B C D E F G H K L M N 0 p Q R s T u 

?+~vff1 22 

"*'J?+~v? 22 

'r-r<>r-'.7? 0.7 

-V/.?7'l< 308.9 9.0 7.2 1.6 3.9 7.7 2.0 1.7 4.9 5.0 13.3 2.9 2.6 
::(Jl,)';.,:i):;,7' 222 10.5 5.8 32 1.5 5.0 7.1 7.5 2.0 8.9 5.7 7.8 

?+~v'I= l'~'ll'i 28.9 1.5 2.9 1.3 3.1 17.6 8.4 14.6 15.6 42.5 JO.I 26.6 14.3 7.8 2.6 
.l.$.-,r-:$'/1, 6.7 10.0 14.4 2.1 1.7 8.2 1.7 9.7 9.9 12.5 4.0 11.8 352 3.3 4.6 

:;, ;I, :S' ff,( 3.0 0.5 0.5 0.5 0.5 2.8 0.7 1.0 3.3 

'l°<'co/>r- 2.2 1.5 1.6 6.5 122 11.7 11.7 4.9 12.8 22.5 24.1 46.6 42.8 7.8 10.4 

l\j-::1''1-t-'ll'i 2.2 1.3 1.5 11.3 5.0 1.3 4.4 8.6 2.6 2.6 

-v;.,;;m 2.2 1.4 2.5 

1:: /. .l. $,Cl 1.0 0.5 0.5 

~;I >r-7? 0.5 

1::/..l.$-C!'ll'i 2.2 1.5 2.6 3.9 1.6 1.4 5.0 2.0 6.7 7.8 2.6 

1::/7'$.-:S'Ys? 2.2 
.:t.'J'-lj-;.,$,3,, 22 0.6 2.9 ?0.5 0.7 3.2 ?1.4 5.0 ?2.0 4.4 5.7 2.6 

7:i"r$.-YYs? 0.6 

.:t.l::'.7-ff1'll'i? 0.6 

1 r:b?"ff1'll'i 1.7 22 

/ s =--t-'1= I'~ 22 1.4 4.4 52 

r "" r 
0.5 0.5 0.5 0.5 0.7 0.7 0.7 

1::/.::1''7-j- 0.5 ?1.6 ?4.6 

ry;(-v~ff,('ll'i 1.5 4.9 

:t•H v?+~v 4.5 1.5 2.0 

l\j-::1''1-j- 1.5 

.l.~ff,( 1.0 0.5 

.:t.'/:S'-vff,( 1.0 ?1.6 0.5 2.6 

j(//.$.-'r;f? 1.0 

r:b$.-,t•J1v? 1.9 

:l/.o/7'ff,( ?1.4 1.3 1.5 

l::7-V~:l;/,"/'1'? 1.4 

?'J.l.$.-?'1-~v'll'i 4.3 1.6 1.4 

-1/"-t-~?+~v'll'i? 1.4 
1{,( 0.5 0.5 0.7 

sff~?+~v? 1.6 2.2 

:7 Cl'cff ,( ?0.5 

"r':1$.-Clff,( ?0.5 

1 r :i$.-Ys'll'i 1.3 1.5 

i. :b l':i $.->f.Y ?+~ v'll'i 1.5 

7;/J.=.$, 0.4 

,, s :!/\? 1.6 ?1.4 ?5.0 2.9 

/s.=.-t- 1.6 

1 r:b.;-~•Jffi 3.2 

-Vo/$.-"V:l/.":17'? 1.6 22 

~-lj-::1' ?1.5 3.8 22 

$,7','ff ,( 0.7 5.0 

;/J .=.'c ') ? 1.4 2.5 

,tff-lj-'77-'co/>r-? 2.5 

?oY-v/. '17$.--v 2.5 

7-s7-$.-'.7','ff,( 2.0 

3 '7:, /. :;,7' 4.4 11.4 

:l/.o/7'ff,(ffi 11.1 2.9 

;t-'.1?1-~vffi 22 2.9 2.6 

'1-1::'.$.-'r~?? 2.2 

,t,t'73'7'.7? 2.6 

7'.7.l.$.-Cl 0.5 0.7 

,( >f-'1 s .=.j- 0.5 

"-T;,, 'i 2.6 

Jll.li!.ffl::r-JYJ 1.5 3.9 3.3 3.8 27.5 4.0 24.4 28.5 7.8 52 

1::;1,j-jf:;,/ 1.5 4.3 0.5 1.6 

o//ff,('ll'i 1.4 1.3 0.7 

::l':b,(ffi (tHl'l 2.2 1.7 
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Grain-size distribution 

" 
0.8 

~ 
3:: 

I 
0.7 

0.6 

0.5 
bO 
C: ·-e 0.4 
0 

Cl) 

0.3 

l 0.2 

0.1 

0 

X 

x~ IK!"' 
... -
n- ~z~R 

• 

"' "' 

V 

- ~ 
"' 

::K 

::K 

"' - • V 
OIV 
t. III 
XII 
::K I 

1.5 2 

Coarser 

2.5 3 

Mean( ct>) 

3.5 4 4.5 

Finer 

i)tJtttB':J~1,,, {-0),f&, ffiil,"'C";/;;7.>il\ =:l'.!OU'JiO).x. 
'/v T Solen krusenstemii (VT :tl ,( f!j-) , i" J: -lf 4'-7. 

J: "E / ff,( Myadropsis transmontana ( c:: ·;; 11 r 11 1 ~ 

7 :ff 1 f-t) , l:: Cl 11 1 ~ 7 :ff 1 Myadra japonica ( c:: o/ 

11 1-· 11 1 ~ 7 11· ,( f-t) ~ Jll..@ffi 0) I- '7 1 I- Siphonalia 

fusoides ( J: 'f I { 1 f!j-), i" o/ 1/ Cl 11· 1 Tanna luteostoma 

( i" o/ 1/ Cl :ff,( f!j-) i)tf,!j, ; ;f1. Q • .:_ .:_ "'(" J:I. ; ;f1. J.> 11 1/ 

.1< ✓ li~•nlJt"'C'~ < 0) 'b O)liffi;f't -CR lJ' ~Hsi:~ 
~L-rv,J.>. 

j;jEffiffiV : /.J~f.J 200cm. ·nu lJ ~~ffif.it"'C"q:tf.it 
??J;i),;~1J5Hilii1F'iitl:.&1,,. it.::, TfilO)j;jEfflffl/:: 
liitifii" 7-> i)tfl {t:f:JO)*#U_lilt.J: lJ ffi; < ~ lJ, mtfl: L 
t.:: =ttfl ~%fl'.i)!.,S.-ltt.::~~ "'(">jl-;fi~i:t3eliffl (liffl 
0)/.J~f.110-20cm) 'a''?< 7-> . .:: .:: "'("O)J'l{t:f:iffl.Jilc: 
O)!/ffi/tli=ttflffiO)'f"? J 7 4'-7 7'7-½J-1) Gomphina 

neastartoides (V Jv 7. :$'" v :ff,( f-t) i)tffi e'J -C ~ < ~ 7-> 
.::/::"'C";l;JJ.>. j;jEffifflN/::.lttti"J.>/::, .1{11ff,( (.1{11 
11· 1 f-t) i)t~j; L{-0)-½J-,( ;;( 'ii .J: lJ ,j,~O) 'ii O)i)tJ:1.; 
n'->. it.::, .J: 1J~iftt0)1::;,e.1{1111·1 (.1{1111·1r-t> 

O)\!PJ-%ilt~1JDi"'->Mr/iJ:a-ff-L, 7-½J-~-lf'7 (.::.7:r7 
:ff,(f-t) i)t~j;i"J.>. {-O)ft!l., ~ifl:imLt.::~1:~1,, 
mi..@ffi0)1/7?':tl,( Mitrella lischkei (7 I- :ra:ff,(f-t) 
~ =ttfl ffi 0) 4'-.:z. '7 1/ .:z. '7 T c:: / :r Latona kiusiuensis 

(-j-c::/:r:ff,(f!j-) #W•L. jil]•~=ttflffi0)1/V 
'7 7,. v Cyclosunetta concinna ( V Jv 7. :$'" v 11· ,( f-t) , J: 

'/? V 'f" 11· ,( Glycymeris yessoensis ( ~ V 'f" 11• ,( f!I-) 

'iij;~~i)r;J:1.;n1.>. it.::, P-J~O)VJ1i~Ji!;i¥l!rai1i\'1: 
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~.Ill-T 7-> 7 7 A 1/ Cl Reticunassa festiva ( ::j- 1) ,( v 3 7 
I q n) /:: ,( ;f- '7 ::: .::. -j- Batillaria zonalis ( '7 ::: .::. T 
m O),@i/& Lt.::fl'.i)tR(e'); ;11.7.>. .:: .:: "'C'li, 111/ .1<;; 

0)~%fl:'ii-$1:R(e') ;;11.7.> .J:? 1:~1->. 

2 . tl'!.tU61£ t 11::SffMlilt 
(1) tv:11:ffl.Jilc: 
~-½J-;; -f 1vO)~{IO)>Jl-:lt,;_Jfrl[ (~ffi>Jl-:lt,;_Jfrl[) I:: 5Hil.l 

(ffli(gfi~ffi) 'a'>.Kbbt.::. ~~B':Jl:J:fiLO)j;jEffifflli C:
~{Iliffl < ~ lJ 5Hi/.lli~~ .& < ~ J.>fg(r/iji)tR(e'J; ;f1. 
7-> (~~- ~~L. ~J'lre:f:i"D/i0)£~Jilc:/i"'C';iiJJ.> 
j;jEffifflm, N, VO)r.lH:lil!Jilf~~1tli~v'. j;jEffiffl 
41):1:~J.lffl_)ilc:O)!jffi/t:a-J:l.7.> /:: (~ 2), j;jEffiffl I liJ: 

1H:A!lll~1t L:$3--k&li~~I: .J: < ~"'· j;jEffiffl II liJ:jj 
l:ffl~fti"J.> /::jil]llt,l:5}k&ilf.J: < ~'->. j;jEffifflillli, 
2 -:JO).:z..::. o/ H::S-lt; ;11.7.> i)t, {-O)>jl-:lt,;_Jf.it{I :a, J:I. -r 
J:1.J.>/::"f~.:z..::.7J,,O)q:t$"'(", J:"f0)$:$3'-/::.lttti"J.> 
/::~~ffl< ~7->/::.::~i)f;/;JJ.>. :S-k&J.ll:t-½J-;,,-f1v41): 
1: ~1tiltR(e'); nl.> il{, >Jl-:lt,;_J~{IO)~ft /:: li~--f L 'b 
-ttL~"'· j;jEffifflill"'C'l:l.;nt.::.J: -:i ~>Jl-:lt,;_J~{IO)~ 
1tlij;jEffiffiN"'C' .J: lJ l!Jilf"'C'H1til,;iEt&1ti" 1->.:z..::. o/ 

I-i){fl~R(e'J; hl.>. :$3--k&/.lliTfilO)j;jEffiffl /:: jil]•I: 
>Jl-:lt,;_J~{IO)~{t 1::-tt L ~ "'· j;jEffi;ffiV"'C'li>Jl-:lt,;_J~{I. 
:S-k&l.l I:: 'ii 1: .J: lJ 1Hfi\O)~{tiltR(e'J; n'-> i.l{l'!Jilf ~m 
flilttiltR(e'J; ;f1.~1,,, Lil' L, .:: hi: li~~~~:a-, 
Jiffl/:: li~ll'!~l:~r,01111:fi~-:;, t.::.:: /:: i)t~'I! L -c1,, 
Q 1lT'fittilt;iiJ Q. 
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IV 

Ill 

II 

shell length(mm) 

60 50 40 

3.5 3 2.5 2 1 .5 
H' /Ma/SGM 

-+- H' Ill Average · • -~ • · Ma 

30 

0.5 0 

···)IE··· SGM -- Mactra size 
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~ 4. J'l. ftiilf·O)~•Ji'.. ;{ 71 71· 1 0)-'jl:fSJ• -.J:3 
.1: utt£mn1t. Ji 1tEma•0)~•1.tmtt <H · l 
~-1~;*~~- ~-1.t•tt~) O)~--ffi 
0)-'jl:fSJ{iUl: ~'t"ff- t...t..:. 1{71 71· 1 0)-'jl:fSJ• -,i 
Fig. 5 b O)JJ.!i/t:fr1!i J: ~ *~t..:. 

(2) ftEIFmlilt 
a11.:ff-t...t..:J'l.ftEIFmliltil';~aJ.t (Shannon

Wienwer O)~a.Ji'.ffitt H'e!rl.<.Mttl.:J: oaJ~fjg) ~ 
*~ t..: (~ 4 0) H'). -lj-::,, '1' Jt,·O)~ftilt#; :h.oilt, 
~-ffiffl0)-'jl:f0-fjg~#o t ..tfftO)*ffifflti t·~aJ.tilt 
*~ < f.t-?-Cv'o. 

N/B!t:f&.¢.;:O)ftiilfO)* ~ t.t~l'!tii1{ 71 71• 1 t 71 :,-1{ 
::,,i,}t~i:5-t o.:. c 1.:;b o. -t".:. 't", .:. O)=ft0)7i::lfi• 
O)*~~O):fr1fi~~~:m::l:~*~t..: (~5). ~sa,i 
-lj-::,,7'Jt, 1000cc <bt..: ~ 1.:~1 :h.o 71 :,-1{ ::,,O)ffi::I: 

-7-

(g) 't"<bo. ~ s b ,i~-lj-::,,'1',v,.:~i:n-c1,,t..:7f::lfi 
aO),, 71 71· 1 or.it•) t 711/ 1{ ✓ <rnrm O)* ~ ~ 0) 
~lt:fr11i~ff-i" . .:.O)• O)*~~O)JJ.!i.Ji'.:fr1fi0)-'¥:J0-fjg 
tffl~m~~*~-C#ot, ~~89m~tt...-c, *~ 
H!Jtilf~ i :no -lj-::,, '1' ,1,,1 t' • O)* ~ ~ i.lf-t"~ "".) -ci,, 
o (~6). 1x.1.:71:,-1{::,,t1,7171•1~@4#-C#o 
t 71 :,-1{::,,,i, 71 :,-1{::,,i,}tfEf:iiJ(IJ.Jl.:~1,,.ffiffi III 't" 
li-'¥:f0rnfftilt1J,~ < -lj-,( ;(i,t1t;0 < ii\ • l.:.lfHMt 
~~ ;:no*Mffl V 't"li, -lj-✓ '1' Jvttli:/lt.t 1,,i,}f. 
0)-'jl:fS]rnffti,}t*~ < i t..:-lj-1 ;(i,/f-t"~?. 1,7171• 1 't" 
1i, 1,71 71· 1 mtir• ilf\i'•-t o*Mffl N 0)1.filtltfx 
89* ~ 1,,• ilr-t" ~ "".) -c 1±\-C < o 0) 1.:t-t L., • ilt-'¥~M 
t;f-3ejHl t t.t-t•Mffl V "(" ,i1J, ~ P • ilf~ < -t° 0) If' 
't""'~"'~f.t-lj-1 ;(i,f~~;:no. 

(3) ttltmlilt c ftEIFm/iltO)ffli;gJ 
ttltmlilt (-'¥:f0ttft C :fr~J.t) C ftEIFmlilt ( ~

Ji'.ffitt, 71 :,-;{::,,, 1, 71 71• 1 O)•O)* ~ ~) O)ffj]iO) 
i;gJ-f,fit#-C#oc (~4), >¥:f0ttft (~40)x) t 
~•1.tmtt <~40) •) 1.:1tfx(IJ.JJ:1,,ffli;gJilf~~;:n 
o. -tt.t:t>-t:.,ffl.ttt.t•M!Jwlli c'-t".:. 1.:~i :no~•it 
i,}f*~ < f.toffl~i,}f,bo. f11J;U!, -1j-::,,7'Jt, H, K, 
Q Rt.t~..tTO)-lj-::,,'1'~t1t•t...-cttff#*~<t.t 
ot.:.~'t",i, ~•li'.t*~ < t.to. it..:, 1,7171•1 
0)-'¥:fSJ• • <~ 4 O)• ) 1.:01,,-c/ift89t.t~ll:t#o 
t, *MfflNO)•T • i=,~'t"ttff#*~<t.t-?~ 
t.:.~'t". ••0)-'¥:fSJ-fjgO)•*ilr~~;no. it..:, 
-t"O)..t1.f't"ttftil4~<t.t-?-C1b, -•~t.t.t.;•*O) 
*~~tf,!i1:-?-C"'o. ~;1.:..tfft0)1=, H.:t.toc 
ttftt 1i~-f,fit.t < ~-~1=• •ilf1J,~ < t.to. *Mfflv 
't",i, /\ 71 71' 1 0)••1ilit/ll!!JwJO)ttft J: ~ 1b ~-Ji'.· 
ttcO)ffii;gJilf~.~;:n, ~•Ji'.ilf*~ < t.to t • •t 
*~ < t.to. 

i-f, *T/i0)1, 1J 7-eb:,-;;.-r.t-1.:01,,-cF,liJ~ilf · 
it183 (1992) 1.: t...t..:ilt-?-C~~tO).--:::, *T/iO)~J'l. 
ftii?t.P/iilt*ffi L. t..: ~IJ;fO)r!i"'.lllJ?-il'/;O)*ffiffltJtH!Ht
i" o. 1,1) 7-ebc,iiljifil.:mJ;ll:~l.:i&"? J:? l.:ff::{f 
To ?t.Prl-J~,;;O) ebO).:. c t 1,, "? . .:. :nl.: J: "".) -C 91-if c ~ 
-c;n~ • <tt...<~•) #'t"~o. • t91-~~*• 
(ifflii!ED) 't"~l!:h., ifflii!E• O)iij1Jl!J c 91-if1111JI.: ,i-t" :h. 
~:h...tlfiffliffli9.:::~ffl c Tlfiffli¥1Ji9.:::~rfiilt~Jilt ~ :h. 
o. :,fs:fflf:!r't"fflv'o'' 1) 7-eb:,-;;. -rA t Ii.: :h. ;O) 
*ffi!Jwlt i C ~t..: 1b O)tffi-t. t...t..:ilf-?-C I\ 1) 7-eb 
1/;;. -r .1,, ,i, ,, 1J 7-!f{;,ts:~t t.t-t91-m- mi~*fft!Jwl 

t, wm••••· W&=~m•••· •-~••• 
!JwJt.tt'il,;t.to <~ 1). 

*Tli 1.:-:::,1,,-c Ii, -t"O):$t1fi:i&:liocO)J.R• l.:?tJ;J{0)9i
m - mi~- • !JwJ <*Tli..t • mll i.lf~~-to. it..:, 
.:,O)l!§"1.f1.:1ii/e'i:t.t~••••ilf~~ ;no. 91-m-
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Urchin weight (g) / 1000cc 

b. 
Urchin I Mactra 

1u I I Is •• 
: 1° I L. I~ 

10 
I~ • I 

IN .. I] -• :t IF.&.-· 1, 
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I ]LI- • 

1°. h 1 r. • 
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l:i 5001: 
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(mm) 
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I 

400.0 

~5. :tJ1/1~;,,0)13";ff$c:tJ1/1~;,,, 1~:tJ:tJ",(O)~,( ;;(5.J-;ffi. a, ~;,,-:t,vlO00 cci:f.>t.:~l:13"itLJ.>:tJ1/1~;,, 
O);ffl:ji (g); b, 7J1/I~ ✓ • 1~:l]iJ",(O)~Jfif,tO)~,( ;;( (mm) O)ffi/i'.5.l-;ffi (@#,:~). 

30 

25 

C: 
0 20 "+i 
ro 
·;;: 
'o 
"C 15 ... 
ro 

"C 
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ro 10 +J 

(/J 

5 

0 
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Length Mean(mm) 
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~s. :tJ1/1~;,,.:toJ:U-1~:tJ:tJ"10)f,t:fl!:5.J-;ffiO)-'f:Jt,;Jcffl~ffl£. (Ml ii1~:tJ:tJ"1, cu) 1i:tJ 1/1~;,,0)Jitil!Uffi. 
-'¥;It,;] cffl~{l\\i£1i~ 5 b iJ•>-.>";ff..td.:. 
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A molluscan shell bed of the Pleistocene Kioroshi 

Formation is observed at Kioroshi, Inzai City, Chiba 

Prefecture, eastearn Japan. The bed, which contain 

abundant allochthonous shells of shallow marine 

molluscs, has been recognized as a flood tidal delta de

posit This study describes precise sedimentary proc

esses of the delta formation based on an anlysis of 

sedimentary facies and fossil assemblages. The delta 

deposit is divided into five sedimentary facies, of which 

upper four facies are regarded as bottomset and forset 

deposits of the tidal delta. Facies II, including an inner

bay muddy-bottom fossil assemblage and no 

sedimetary structure. represents a bottomset deposit 

of a tidal delta. In the fossil assemblage of Facies m, 
well-preserved, various-sized shells of Scaphechinus 

mirabilis (Echinodermata: Echinoidea: Clypeasteroida) 

are predominant and show parallel stratification or 

imbricate structures. The features suggest that the 

Facies m was deposited on sandy bottom at the depths 

of 5-lOm, where a weak flow existed. Fades N , 
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characterized by concentration of abundant shells of a 
mactrid bivalve Mactra chinensis and divided into 
smaller units with erosion base, indicates that deposi
tion occurred under high-energy flow. It is presumed 
that Fades m and N had been deposited at lower part 
of the delta forset Fades V shows low-inclined tabular 
cross-stratification. The fossil assemblage shows a 
composite fauna consisting mainly of inner-bay sandy 
bottom inhabitants and additional open-coast sandy 
bottom species and fragmentary shells of intertidal 
zone species. Fades V resulted form the transgression 
of delta forset by flood tidal currents. As a whole, these 
fades indicate upward coarsening and better-sorting 
trend. The rates of open-coast species and the diver
sity of the fossil assemblage also increase upward. The 
results reveal the expanding of the bay, the widening 
of the tidal-inlet and the increase of sand supply into 
the bay from open-coasts by tidal currents during the 
sea-level rise. 
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