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~ l!!i .61E£k§IJ/ml:i::J,,-c,t&i~ Lt.: 1 , 1 -Jf 1 ftiO)frfj~:(l~f9tlH c:-fO)~#:¥ft >a:"',HJrilt:lffiU!~~ H~ 
ii' C, 1-l/, C, ht.:~,J,;(:J,!;-::1, ,-c fi-:., t.:. ilfl~l1lii:t1 . Jtif{ilO)'it:;lfr lltJJurt~ ~ Jc! ~ii' C, 1# C, ;j1, t.: /\ 1 -jf 1 m 

!±, *~t.:#1t:; · l!tHn · ffJiJf~~JIJJH#-:>t,,-j:JrnO)Jf~im>a:"1fL. 11!!..lt!!.l!J(O)JJi1::-'\"1t:fi0)/\1-Jf1 t 
flglJ"t" ~ ~ii\ .lt!!:/'[(1~1: 'h ~i'.UJ',hYilf.l: 'h UJJIIJr.t.: 1: t 1: tJ HU.: t.:, ,t.: lb 1: 8/Jf.!T! 1: t.: 1±.iD!fil t L -C 0) 1K 
5:i'l±~l;/J"t"l±>a: <, 1, 1 -Ji 1 O)<pO)--:>O)fil, -t 1 ~ -/J 1, 111· 11\~ (:lfrtt) t L -Cl.~JJIJ-t ~ O)il•'& ~ t 
7!;~t.:. i1l1,t.l[~JJll;'/Jirlii~iNIJ: tJ{1J,C,ht.:1,111·1tiO) ''Cil 0ftl±5400 ± 90 yr BP"l", .::.O)'f.f\";li,J,; 
fl 0) ~ < /-l'd-. Lt.: i•l1,t.lllH~ll;\'fl;;l/lJtlJ (~:itll;\'fl;;Jjlj 1!11+11'1\Jt/J) 0) /)lfL/J)( C illf0T-O):lffiij\)i t Ii lfl1,J t 1j'.ft;"t" 
"&J-:., t.: . .!ifU,R¥1Jf.h~.lt!!O):i!'J:f0T-i1, C:, lli± Lt.:JUil 1J .7.. r Hili-t Lt.:¾K!.lt -t 1 ~ 111,1 -Ji 1 ~!±i1l1,t./fi/ib'I' · 
1¥igF,O)~:JtihJ:iffilili1&:1:0)h.filllb C:,ft, mJill0)1i!:'X! ·'Nii· J\lli:1L1~1'f~"t"l±liciiidtt.: <, 1: t.:i111~b'u"t"O) 
fl.~lt\'ftf&:Jt/JJ,J.~If,!±~cjikil•t.: < >a: 0 t.:. .::. O)fil!± 11-1 l!lilii: (ilt1t1 IT<liliJitHili~l¥i•P l!Iilii:~t$) ii' C, ~i~I t I± 
gljtj: Iv- I-"l"f!'.H~i1l1,t.l[tl'f ~l:f1Jii L. -fO)fHHf'.f-O)l[IJl:f.f.i.ilJil:i~'.!,,-Lt.: t 71; ~ C, ht.:. 

1,111·1,i, fJ}~i~l-:J.iti · W:J.H7:/7 · 1;, 1-'if.O) 
~MO)• • -~G~ffi~W~~~<~~-t~7tff1 
f1j-O)j\'_;t'ft5 cmfJ1/.l!'.O)=;j:H!'t:'ibJ., (t~l!J.!!. 2000). 
*HHi, *~i&r#:*~* t L -c li!. < tu G n -c il tJ ('g 

.lil!.Ciil'. 1953), Wl!W:.lil!.JJ't:'!i,t./[Xi/ii::illil:ff-:., -C5:i'11i 
HJ.tx L, -fO)ffe 2000 '<l'-f'Efc(tJ,:J.ffriC:tiCi'~~ UW~) 
Lt.: 'b.::. t iffif~l~,ll,Hf.C: J: 0--CIYJ GiP(:~0--Cv'~ 
(ti/fl;, 1979, 1984). ~1.WI (1960) li•lli~!l,ffiO)b/i:fJHiJ 
lil;C: il It J., 1, 1 -Ji 1 'a:" Anadara (Tegillarca) granosa 

t L-c,,~. Lil'L, ~fll!iiP 0998) liiiili/eil'G 
*fifi H~Hl L, 1::~!lif¼\ G f1.-C1,' t.: v' tfl-!-tr L, *ti­
G 0),\1!13!tl: .t-:., -c 'b blt£RfiJ !mil' G ,ii, 1 11· 1 O)fJ!1:: 11M 
f;1',ilitti~n-c1,,t.:1,,_ -~)J, Kotaka (1953) Ii, 
i1i'*-'R!t!;~tif~O)l~i@i/1J:i!tiPGiifi/1\ L -Ci11f.w't:'1iGnt.:o/f: 
~i!tO){JO)~, -~--•#*~<- ~-'"(:';bJ.,.::.t 
:ii' C,, ~fl A. (T.) obessa t L -C/icilot Lt.:. 01: 1J , 
~EH 0960) n~1,,( -Jf1 t L -C¥!H!rLt.:{iO)!i, o/f:;lfr 
-l!tO) A. obessa "t";bJ., nr~'tlil{j\':j <, /\ 111· 1 lio/f:ffr 
i!tt:.!ifEf;Jt~1J!t!;il' G~illlt Lt.: 'h 0) t 71; ;t G n~. .::. 0)1, 

1 -Ji 1 IHi, 7 7 v 1, 1 11· 1 t L -C, /1J1•W~lt\'ft!i! 
Wl (i:153001Jofl'1f: $1llXll#f\";1ltrJUH!l'-'1J!Jl) O)i!Jlt-il, G 
~1%(ffGn-c1,,7., Olll"J. 2000). -t-L-C . .::.tti:'t:' 
O)ji'j:l0T,O)ll/li]3!tl:.t0-C, ltlrlHl~C:"t"l±"&J~:ii\ 1,111· 

1 t L-C4}Ji!!.il,G'f~l:'r~n-CPJ., (f§lj;tt;;J:,J,!Jx, 1927; 
llll:*. 1984 ; /i/;!/e, 1996). 
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it.:, l¾J:lliitJ!.JJO)~lm~fU::iil J: tfN!fip~ilU: · 1fllfl 
i/ij:0)1,1 -Jf1!1£iO)l\'lft · Bit'i · j\'l~@O)l¼Hfli, .::.ni 
't:' 1: 'b l't 0/,13!t ~ n -C il IJ ( Oinomikado, 1936 ; Kot 

aka, 1953 ; 1.idK 1960, 1961 ; ~1#. 1997), il .t -f 
Kotaka 0953: Fig. 2) :,i{jf-Lt.: .t -'j t.:N!fiprJ;Jillf. (9c • 
!i.\it.i) · 1TliJ4i/ii:O)l\'1il'ljJt (ll'.l!:il!li/Bft) · f,t~lUt (ll';: 

ipf,\/i,J!:1~) 0)1j, ~ '' 'b O);,j, G. .::. :11. G ;,j{<F1 tit! O)o/f:~i!t 
O)Af, a•1t-aM1tO)x~~?c:lfri!t·~•O)•~t 
'~ ft L -C 1,' J., • t.: t!., ~ 1# (1997) Ii , Kotaka 

0953) t~< lilJt::WHJr~ff1,,~:,i{G, %~111:0)-!f-;, 

7" Jvil•,t.lll:itlltf-t:Hii!t/lO) 1 J:l.~O) 'b O)O)h,O)f.:<lbn', 'ff: 
:lfrllt"t',Hl!:,\'iilt · j\'J!:~liiJtO)x~ ~llf.H!l.<16--Cv'~v'. 
-f L -c, .::. h Gi;J!:ff.ft~O)Wl~Hfi t, -c, ~ < O)fiJfJE* 
Ii A. obessa O),!JLiL.'11 ~ 1ti<l6 -C 1,' ~,' (i]dR. 1960, 
1961 ; £tN1\ 1997). 

~![!Hi, 1: T, i111•il' G1~ Gnt.:1, 1 -Ji 1 mO)~ffi 

!'fifY~l/lJ!ill~ 1!}-J G il'I: L, iiitc: .t-:., -Cf-!/, G nt.:1, 1 
11· 1 ¾iO) "C iff-\':>a:"iRUJ.E L, ftl!O):il[/M:il, G O)•l·,HJH:· ~ 
JII! L, .!ifEJJR§IJJml:;}.;lt J., I\ 1 11· 1 ffiO)iijft(: 01,,--c~ 
/lliffLt.:. 

1. 5'P~/!fl\-(jj'-(ffi0)7}-ffi~fr-]~~<t 

~l'"lill:H~tt Lt.:iq1*-'lliJE1,111·1ffifi, i1l1,t.lllV,Ut~lllJ 
O)jttfL/.i;( c :iftfM; OltP'l. 2000 ~mo O)i1l1iirn.r~rn#f\)r-



Jtll <•xqftftJtllffi~Jtll) 0M~G~Gh~8•* 
(CBM-ZM 133853: 1,,-fh{,Jtff.lt: W.rfiiJ~). JJll~i 
m 0i~iil!I 0iiit 1"1-1F;,;/1.t.: 101f.\lf;f. ( CBM-ZM 133854), 
• ~m~a0:lt!!~0- • -c"~Gh~l • f* (CB~ 
ZM 133855) '"t"ili:> J.i. ::. h G tJ:1:if'li" J., t.: .lb t:, J,J 

r0f:\'i:,Js::a:-Jfi1,,t.:. tj:.t:,, CBM li-f-~!Jl!,1l_1:p!k;jl.}j:~ 

Af\0, ZM IH!Ji'Fi,Uf0, PS WlikfUJ1~fUiiHl0 
~-ry-:a:-~i". 
ffl.~: ll/ijJlJ~ (!,ic.lll;i~t:Jffi'.i£~hJ.,) 600-f* (CBM­
ZM 135012 [Sasaki Coll.] , 133856 · fl!!) ; fj~:,js:Li;t, · 
{~'IU~ (ffHJli/JJ) 18 @f;f. (CBM-ZM 102611, 113053, 
125468 · fl!!) ; a~ 4 ff/ii f;f. (CBM-ZM 11450-53 
[Ninomiya Coll.]) ; 7 1 ') I'.: ::,, 2 {WI f* ( CBM-ZM 
11454-55 [Ninomiya Coll.] ) ; :,, ::,, ff ;f- - JI,, ( 7 v -
"l'-/llit:JffDE~hJ.,) 12@f;f. (CBM-ZM 133857· 11!!) ; 
;t-;,, 1-:; 1J ,/l!!i;t-;,, 1-:; 1J ,1-:fJv-A 2 ff~HJ, 
(CBM-ZM 16447, 16707 [Ninomiya Coll.]) ; 'J a -'E­

::,, l]fff,f;/771-13 @f;f. (CBM-ZM 112998) 
~$Ji-ill: : T~~ m Ill m (§ ?,{;JUll) 20 • {;f. (CBM­
ZM 133858) ; *l!ifrl-i (§?.{;J'J./m) 15@-f* (3 :It!! 
-~ : CBM-PS 46-48, 58-59, 64, 69, 83, 1085) ; 't,;ijf!: 

mL••~m~~G0•rn•rrL) 4 •~ ~B~ 
ZM 133740) ; ot!Jl(m (@r.H!I~) 8 @f;f. (CBM-PS 
580) ; tl\\li'6j~Ji!l-~~ (iiiUJ;) 2 @f;f. (CBM-ZM 
133359) ; fti:j\'.~ft.~,tiJllt~ifi:IBJ-rn~ : ~'!!xut1t1r­
Jtlll 20 @f* (CBM-ZM 133860) 
J!$Jri!!:: +~~JiltEHm <*rl@) 4 • f* (CBM-PS 
313) ; rtf!Jl(rtfrJIEH (ii!rJIIWi) Zfllilf;f. (CBM-PS 1470) 

2. jlflif.!11.@/\1' ii -fffiO) "C~1~bllldHl:l±ic~ 
"C "Fft0iRIJ'.i£t: Ii, 1998 ~ 4 R t:irp;fdtl~JJfl~rllil 

iliJli¥iw'"t".il ~ h, hi:iL(f G;/1. ·n,t.:'l:,0'a:°J[j1,,t.:. 
~ G (:J.i11<~1J/lli1}:lt!!0~4 tj:qf-t;0i11BJ-0ffl1!r:a:-1il/B!t 
L, ,, 1 :tr 1 ffil±l±0ff~H·r111IB Lt.:. 1:1:l± vn,t.: 
:tJJ;f,t:(i, 1,1 ff 1 ffit f1!!0=tt.lel.0/ll±fflffi:a:--f-.r. ·:; 
7 Lt.:. 

~,!!U:s J: V'~~ 

1 • i'l'if.!111¥1,-r ii -fffiO)~ffi~~~w 

~lillj;JiM'"t" e< t.:irJi;fdtlfcl;0l~li, :z/JJ=l 1" 11:, /ffl-:i'imint~f.l 
11=. <, $t.:lli:t vo&/€/int:kas <, titntfi!!olb-cf!ll'E/f;lj:::. 
t, )J}JntjjJfit:fll~J.,::.ct:J:: IJ, J:l:t(iJg~~;t:{tl!.0 
1'1:tf1n'Gr.UIJ'"t"e<t.: (l~la, b). ::.;11.G(i, 
Kotaka (1953) ntirJi;fdtl/11;:ll:ff;ll0~f~lllJ (ffl.~fi~rl1: 

~q0ffi&IRn' G ** OOi/ij:~!11) ili:icll0~$Jrl!t11:::fi :a:--1 
1 -:ff:\'i:,js: C L -C~i:'.,li!t Lt.: Anadara (Tegil/arca) obessa 

t:ffi~T J.i. +~~1}:lt!!0~;ffrl!t (IW/ll7im · iJlt~,lf · 
L8•) 0ll't-?;fdt!Xqf-tmlf IU'l\~ol!Jf(l) J'J.~(l)M-t, 
::. 0 A. obessa (: [ii] '.i£ ~ h -C It' J., (Kotaka. 1953). 
~1n10ttM~:,Js:i:p 1" 11:,, Kotaka (1953) U!i1!r Lt.: 
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J:: '? i:, f-~!Ji','f.Yijf!:rfiL8.0'1:,0(i, ::.0Ji!.M-t:J: 
J., A. obessa t ~ X. G ht.: (~ le). 

7kiR (1960) (i, ::.0A. obessaru!'a:" fil'l:ni:ke< < 
ff.lt0f!ll1,,_:=:jfjJFi0J -11-:f(i 1.m.1£0 t:::. J:,, 71j1ffl~ 
Jl.lUHl.~ii:0;ffl{:,js:i:p0h-f: Ln,~Ji!.~h '"(1,,tj:1,,J t 
fEH~ Lt.:nt, ::.0-117"11:, ~olb-C B :,Js:£:0~[7ll~fl:::fi 
-?ffl.~011:,0~. &ffik.~0~a-11'1'•~0WJ: 
IJ )Jh~n{~ 1,'::. t t, G, ffJl~i¥i1ifi A. granosa 0 :It!! 
:fll!A9!!'!.:f.!1!.xli!IIHlTi (A. g. bisenensis) C L -C fR 7./IJ L -C 

;t:;(0nt*~t:'15-x.GhJ.,J t Lt.:. -?i IJ, A. 

obessa 'a:" A. g. bisenensis 0~~[n]ff!c Lt.:. -t"01f, 

Habe (1965) -?i/Jlffll (1977) Ii, A. obessa 'a:", "1 
ff1 A. granosa 0,~~fii]~cJi!.;lj: Lt.:. -Ji, Noda 
(1966) Ii, A. obessa 'a:" A. g. bisenensis C (i7./IJ;f.[(c L 
-c I,\ J.,. 

*;g-(7):::.:::. '"t"(l)t/lffi'ili 11:,, ~ffilM~ t L t.:i1!••01, 1 
:tl 1 ffili, ;fifi 1,,,---: Jt, -c" Ii A. granosa t ~ x. J.,. .if L 
-C, :::. hi 1" t: Mu l.'.. G ;/'L -C e< t.: J:: '? (: ( 1k iR. 1960, 
1961 ; Habe, 1965 ; ~t'J. 1997), obessa liJfi~1¥H: 
11:, {tl!.0 ")Um" tiU~i: L, •:!!!!ii() · ii:l±l/m!¥,Og(: 11:, BJJ 
Jffitt:[R)}~ htj:1,,01", .ilEl.m t L -c 11:, 1,/£7./IJT J.i,£,~li 
~1,,t~x.J.i. t.:t!., 11f1~1llc'1'71- (;t:;.t-t-*1-lin'G 
:n.11-1 H~i") 0,lel.~•0i11BJ-0lUx:a:-fi'1 J-J,11',.,:. 
ffHin.~nt*e< < ~tj:J.ii1l1.01l'F:a:-IR7./IJ L, ::. ::. t:irJi• 
0{.0:a:-1,1 :tf1 (-t:1-11711,1 ff,( l\~ [$Jr¾;]) 
Anadara (Tegillarca) granosa f. obessa C L -C .i3 e< t.: 

"'· ;/j:;}.;, f.(iform0111'6-c"ili:>IJ, ~:1;(:5Hi'llllff~t 
L -C )fi1,, G h '"(1,, t.: forma t (i~ ;/j: IJ , 5}ffi"f:il(; ;/j: 
Jfl(tJ.1(1,, -c"li 7'j: I,'· 

it.:, -t: 1 -1 71 I\ 1 71• 1 ru! Ii 7 7 v 1, 1 71· 1 A. 

paucigraosa t L -Cffl{!r ~ht.::::. t 11:, ili:> J., nt ( * r9, 
2000), 7 7 v 1, 1 71• 1 Ii Habe (1965) -?7/JU511 · ,j, 

ti' 0966) t:~~h-c1,,J.iJ::1(:, ~~in{{Jf<, .N.< 
I»} Gh-, *81 < ff!* G tj: Hh 'a:"ffT J.il.m'"t"ili:> IJ, -t: 1 -1 
77 1, 1 ff 1 ru! t lillr]IIJ;tt:1,l~JU ~ hJ.,. 

2. jlflif.!11.@iz 1' $! 1J l\,f if-( MO) "C ~{tt l.l!Mitl:1± 
ic~ 

4'1ill, i*•/f/; i¥ifflrnfl/i;Jim0Jllti:p OOiliH.: ll/-J 1,,, t.:Ii/EI-MIJ 
/Wi'"t"IHl:ifix(J(J/1=.H/e'e!0P-Ji~'"t"ili:> J.i ii11iJJ0i~il(: J::-:, 
-C 1¾-G ;/1, t.: -t: 1 -1 77 1, 1 71· 1 ID. n' G 5400 ± 90 yr 
BP (PAL-911) 01f:f-cnt{#Ght.:. ::.h(i, ffr:1:L!Jl( 
C mleT-0-t: 1 -1771, 1 71· 1 01.!!, G ht.:'i!el':.tlll5:tj:fr.i\(7)~ 
0~1-t (''C{ffc'"t"f.~ 5300 ~ffiifff:it: ~l:Y.lllHHl'~ 
~~. 2004) t, ll(l'ffll:fi'R'"t"ili:>0t.:. ''Cif:f\';(7)~~ 
ftM~•~J:IJ~P0Xv#~l.'..J.,~ -~Qft8Jtll 
tN,:W;fdtl/llirJ:i • T¥ifff>0l!!iw,:-t:1-171/\171·1ru1nt.1:1: 
t((lg~ < ~-~-L '"(1,,t.:::. cn{Bjj Gn,,.:tj:-:,t.:. 

'A!:~7(/f/;n' G .!,j.JJlll'iil/i'h ,:~J., J.if;.l<Jlj /¥!i0%5l!q{-t;n, 
Gili:i!!: i 1"0i!i:ll,JJ;n, Gfflf!r ~ ;/1. -Cv ,7., 1, 1 71• 1 ffi0lii 



[ii] 1 . ?:\-till 1!' G l!F:, :ht:.1, 1 ;it 1 J;f,L J:.0: 1.;1: i1!11JU/i'/;O) 'ii o) i-S ti-i'/1,wi O):k ~ ta: iii' 
J:.f,t (t'. 1!' G ). a : i'i11JU /?.; JJIINJlrl1i/;z ilil! (Okinawa. Naha-shi. Manko ; ii>:il Holocene ; CBM-ZM 
133854; Jt i\'\tl¥)t1j1fil[shell width of half valve: SW] 23.5 mm) . b : i'i11iil,IZ/;~l'..1::i-lllfWtLl)f( C irrl/,J); 
(Okinawa. Chatan-cho. Ireibaru C site ; ffi!J~ shell mound ; CBl\11-ZM 133853 ; SW 30.7 mm) 
c : -=r- 'i!¥l1,lf.\'iiltr!U: ;i\'J:f# (Chiba. Futtsu-shi. Kazusa-minato ; tffe;fi'U(')7'J, G O)ini'.LL\ · i'LI:. Holocene ; 
CBi\11-Zl\11 133740 ; SW 23.4 mm) ; 
1~=1 • Tfx (lr:7'J'G_U 0 2 ff1;f1,t:·j"-::J). d : -=r-~!J/l1&!:l:!Tl1 (Chiba. Narita-shi; \l!J'.Ji·fil:,fCf /0 Pleisto­
cene. Kioroshi F. ; CBM-PS 313; SW 16.6 mm [middle]) . e : 1/dii ~rl-1li:i'!irl1:W:1'iill:M= (Saga. 
Saga-shi. Higashimyo site ; J=!.1# shell mound ; CBM-ZM 133860; SW 19.9 mm [middle]) . f : 
1f~,jqlfl_}/lJ,j'/irl1 (Kumatomo. Arao-shi; JJ!~ recent; CBM-ZM 102611; SW 17.4 mm) . g : '/ • 
'E ;.,,r,J!i/is\ (Solomon Is.; JJJ.1:: recent; CBr-11-ZM 112998; SW 18.4 mm) . 7.. 1r-Jv{i l cm. 

/'&i-~ < 0)$jf15'~(.:~,~-::,1,,-cfr --::, t:.. {-0)ti !f:rJ~, ~< l 

1.:1F Lt:. 9 iliWJ-c·flH='r ~ tL -c 1,' J.i -:: t iJ(-J.y -/J, --::, t:. . :: 

O)jti_JJ.: 'b *T,/1ti\!,?,0)$~1S'f!i={f1.1',iiJ J., t /;!:,\\:',;bt LJ., iJ\ -f 
tll'E~<7j:1,,-::t1;1: r,·/1i~-C·,iiJJ.i. -::;11J,O)~t,, ~1F 

~tt.-c1,,7.,l,O) (l',)1:*· 1984 ; il'-Ha.!.. 1991b [ t:.t! S::O) 

tJ\'i:;J.q;J:r&INfilliJ,fiJI lil ~ tL -c 1,' J.i U!\;b tL J.i J ; {1£J1&/i 

iJ>. 1996 ; /M.'f:. 1996) IHt-C-t 1 7 -JJ 1, 1 -JJ" 1 lt'! -c· 
,iiJ--::,f:.. S::O)~ iJ, G, JAEJ;R§IJ/.f/;/.:;J':i\,'°(-t-{ 7 jJ;,-{ 

-JJ" -{ ill! Ii, 7 -{ 7°ilrt:lill i-~ ii> -C i'11tlil/.f/;0) i:j:i · l¥i #!l[Llj"j;\'1: 

c. 1¥rn!l},!U#:0)i:j:i:tJi1:fi.iiJ' G O),lj.Ti/UP! ~ n, =i'tl:!!J~r,Ui/,;O)h 
ij: G f, J: fJ 1¥i 0) l \""i!:i · J\11! Ill r.f:f ,r~; iJ, G U!l< G h -c \, , 
ij: 1, < c iJ"Y1 G iJ, c. ij: --::, t:.. 1 t:.. ~1h[ G f.: J: J.i i~ i~l 
Jft'l'l'i!/tlJ{f i- ~lt:J-C, -'? ti fJ 2jqfiltHil:~ · 1"\"T:1:1 · Am: JJ.1 
O)~r,°U';iJ, G1-!1' G i'L -C 1,, 7j: 1,,_ 

S::0)£.-_ 1 iJ'G, f'JLfl /Jl(Cilll:i/i/Fi-l~P-C, jt!J.0)filfl,/H 

Ii 11\ ::!:.=-ixffi! 0) l %5ki1l1:j c {,'(Hf'!.~ ;/1. -C 1,' J., -t 1 7 -JJ 1, 

1 -JJ"1 lt'!0)1illl1;f.-:J.iHHilt:J-C".J.,'ij:1,,_:: t iJ,;t,1.1,J.i. fr~ 'b 
,~, 1, ' 0) Ii, Jfd f~ X ± r.t'.f.: 1°H ii'!J 6000 1f f:'ff{llfi (it/!: 2j(. 
1984) 0) 'b O)"(·,iiJ 7.>. ls.l~ ll'!Ht 1!:iJgJtJ.l,iH, *f11f0)f/ii: 

;lp/j:r,cfkiJ',iiJ fJ, ,f0) - ·fill-CIH.\tmfm.:1LtlirHt, f:jl'J 
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0)5,fil (ffi!:t_iJD c L-Cff11,,t:,tt.t:.S::ciJ'5:rn'--::,-CPJ.i 

(fliU x. ! :f t:ila.!.. 1991 a) . '-::J ;J: fJ , ls! ~ !l'!J ftf & JUJ o) 2jqifI 

Ii, ls.l$[t0)*1 t c L-C, S::tLJ: fJM0)ll'!HU.:fE/v-C·#ii 

/tf!:i.:n t,J J f G ht:. ffilff,z t ili i?A;1.:M t, i6A..t.::·TIJt1t·t1 'b 
7'ili1,,_ iTil/"1f7'J, Gf!'}-G h l.i ffi!'Jn-C·/i, tJt,J :.tf' G ti.t:.:: 

c 1.: J: J.i Jl il&->?~HLtl:IlMv11.: J: 7.> ~'i:J'Ull, :YE/£1:0)ft!J.lcl::: 

~tt •lj:~~J:--::,-C , -fO)• #O)~~iff&~~J.,· 
i ?iJ'~< (WU:z.1;n !~fl . 1989) , -ftl-f;/1.0) -t-{ 7 -JJ 

1, 1 -JJ. 1 lIMtJ\'i2'( H9tM-C· ~ ;/1-li'fl:ff.\tiJ'~ 1,' c v' 0 fi~ 

#~iJ,1F-tt J., 7!' 'b ~JI tL 7j: 1, ' . ~ G 1.:, :::,· .7.. 711Hti.: Ii l 

JulYJ; 211?ilf;f.-:O)hiJ'9'U G;/1--C;J':i IJ , S::;/1-'b:lil:ffl c 130 J: 

fJ , //fi:/$:-C·J£ ;b --::, t:. lsL 1& i-1#/-C ~ t:. t! it 0) uJ rittl: 'b "Jc 
5:i'!Jl1E' ~ tLJ.i. -:: ;/1, G 0):: c. iJ, G, it!1flllwi;!.: ;J':Ht J.i -t 

1 7 -JJ 1, 1 -JJ' 1 ill! Ii , ".J.,' ij: < c. 'b ffi! ~ll~HU£i:J9W 1itr t.: 
1.1,lj: fJ 111!1f;f.-:1.& i-iiii".l,' ~ -tt-C 1,, J.i iJ>, ,iiJ J.i HH '0.il& L -C 

\,'f:.TTJf,Jttt1.1,7'ili1,, c ~ :z. G tt.7.>. J:./;cO)i:pJ;£7,1jO):jt f.: 

f:v:f& T 7., frzjj't(~j i.: IfIT Lt:. i'i1 t-:rn ~Jl;'d-t 1F-JVJ (~J[X ll#f-t 
i:j:,Jg]i'IHhlJYJ) O),:':i:f.Ul!l /))\ ffi! j~ ~ fi, = ixffi! 1)' 13.633 

• # c~•ru liff&~n-r~fJ. ?/~ • - ~~~ 
.@. -t J.i + 1 , '7 ~ :::.. -r Jll 1.1' 90.000 1WI f;J.-: fJ. J:. 'b 1#/, G tL -c 



~ 1. I,iftJ.,-](91j~O)ii'.j:JMF,),t:,UJ±Lt.:/\,( :tt1ffi. 

;rrni:~ iey ft 

!J!fOOJall'jll'f B :lt!!.i:i: jij, illl!J'!.J~ll;jf\'.;!j!Jt/l 

(i1~illl!i~~-¥~PIT) (illl!XIIHt!j!JIJI · 1lli!llHIJ~JUJ) 
1ML/Jl\Cifii'Jl; ilj,illl!J'l~lizy{tfj!JUJ 

(i1l•~llUi',~tY.PIT) {illl!)(.11;\'ft 1i1iJ!Jlffl ~Jtll) 

~ilrn~ iij,illl!J'!~ieyftiiifltll 

(i1~illl!V/Hllliiiirli"l (illl!Xlltft1il!Jlffl ~J!JJ) 
ff :l >r ::,, ~ '7 Jiilli'a): i~•illl!J'!~litftiiifltl!~ 

(i1l•~llMll~$ilrli") (illl!Xl!zyft1f)Ulffl~Jtll~) 

J/H'Jfl ~ A 1K ilj,illl!J'!~ll;\'ft1iJUJ 

(i1l1illl!VMmi&.rli"l (iJ~&Jeyft-i!iftffl~Jtll) 
fJ(i/Ji.f!ij( iij,illl!J'!~ieyft1iltll 

(i1l•illl!l'P,illli&.rli"l ( i/fr-~11;\'ft-i!i ftffl ~ WD 
-'HIIJJ£Jl.~ iij,illl!J'l~ll;\'ft11JUJ 

(i•l•~llV/H.!iJJli:PITl (iJt1ontft-tiftffl~Jtll) 
Sj<f,(J,\'1 }-'7 I, Iv jf!i'J); iij,illl!J'l~ll;\'ft1il!ll 

( i•l•klllV~JmjiP!Tl (,Jt1oll;\'ft-i!i ftffl ~!ti!) 
7::..::,, 1---;n~ 1" 7.711;\'ft 

1,, tj:'?)t G, 7:;., ?' o -7'1i1Jjjjf.Q)j/iffi~!:j:_,\½J, L. "(1,, 
t.:uJ@1:'.l:Q)iliJ7.,-1:1;, 711,171•,r~W: l@fitWG;/1.. 
-r1,,tj:1,, m~. 1987). :::..Q):::.. t t • .!=l.~ni\11t1iiui 
J:J.jjijt:, -1: 1;, 1711, 1 :tf 1 ~'?)tiJJti),~ L. "(1,,f.:TIT@•J1 
i~11Eii"7.i 'l,Q)c.'J.tbn7.>. 

it.:, f'P"tLJJltCil'.i:ltff.Q)/.f:',±JHi'H:li, -!: :;., =-:;., 71· 1 
.Q)jsJfi".7 ~ =--t~i-?1/ J,.,-j-1/ V' ~ b,-?t.:7:;., ?' •-
7•1:~t.@.i" 7.i .!=l.ffi t Jt'lix1'10tp. < Fo?.!..Y> G ;/1.. "(1,, 7.i (:i,fll"l. 
2000 ; hl.Hi. 5'de~). -!: 1 ;, 711, 1 :tf 1 ~ Q) .t. 1 t:, 
? :;., 1· • - 7'7), I'.:, 1:t~j]'ffi~ t:j:_,Q,i" 7., Jl.ffiQ) rtt"t'", Jj/c 
-~R~GMML..~.t.1tj:a~. -t:;.,=-:;.,ff1•i• 
~. ;:Q)jffl:f@j;i,p!'.:,j'J!,cY>GtLf, JJ!.1:Eli+Af@f;j,:L,.;o,r,'(11 
~-"t'" ~ tj:", JC'JfiQ) 1/ 7 71• -t- ( ~ -t ~ 7 71• -t-) ;ot!f,;Htn0 
;lj:fil!t"t'"i!i:> 0 t.:. 1t1~~Q)i~i!.t~ilen• GI\ 1 71· 1 Hfl15 
L..t.:'.ji',;fi[l!it, (1998) Ii, ljUEI,iltJ.:.R9°!J/ial:(;J:5t;(11 L. -r 
1,,tj:", '7 ~ 7171 ~Q)-aHflf!:r L. -r,, 7.i. 1!.ll G Q) 

fl!15 Lt.: Q) t li'll l.'..:W;/9rn' G (;!:, h~\ HI (1960) t: liFocifk 
Q)iliJ 7-> t Q)Q), *1'i· G li:EJ!j:_fllilf;f,:H{iifil!. L. "(1, ,tj:1, ,_t 

fflli~/liHi;'Q)i/el)J;t:j:_,\;!,T 7., =f5cf! Q) 1 3 A;,- J,.,'?)tft G 
;/1.. "( v' 7.,. ;::_ Q)tl'{,js:l;l:±ffi (1995) t: .t.-? "(f,ji{5 ~ ;/1.. 
-c1,, 7.,. i t.:J:1ic"t'"f~M L..t.:i'!-:ltl!Q)il'.i:l/iJl;;o, G¥1!-&~ :fl 

t.:7:;., ?' • -7•t, i:;, rJ.J~=fiijt:j:_,@,i" 7., JJ.M1r t: t. 
J:1icJ..1.jl-!i t 1-, t·a+1Jo1Wt::::.. Q):ltl!:t!lH• GMi~ L..t.: t 
%· x. G ;/1..7., Jl.Mlir&.cl6 G ;/1..tj:n,0 t.:. :::.. Q) .t. 1 t:, -1: 
1;, 711,1 ff1filt::J:Hl'-i"7.i.L=lffif1Hi, ffit•tj:ttt:,, 
:::..n t "t'"~ Gn -c1,,7., t Q) tJ1;/j:0 t.:f!T!a-f?A,"t'-1,,7., 
.t.1-c.'"i!i:>7.i. 

l:l:l±11Mftf£• )(_ ~ fflj =it 
6 (643) ~* (1984) IV/m (JfUFix±~~) 2 

III@ (~Ji{)(.±~~) 4 

? J1tr, <2000J .lUfi"t'li1,1 it 1 ifitH,~~' 

? ,Mi: 0927) ') 7. J-<l)}j. 

10 {1,999) f;/;Jr,ij (1997) /fi'ilf.1:t!,p<l)j'Jt2il.il? IJ 

3 {16,456) j'ilj$l (1991b) ft!H:RfUl,I 

8 (17,118) *~ (1985) 11!!.1:Jl.~,\r,3 

I? (2,909) ~r,ij (1980) 

3 (102.380) /g;t& (1996) 

2 (519) ~~li7HI996) 

3. iz197J/\-(:t.f-(~(7)~ffl!l1,- J-(7):!i~ 
1, 1 71• 1 Ii, ~7 1-"t'"!i, rJ.J~bJt"t'"Q) 1:kl:f.i&I¥* 

•WJ tL..-r, ~~c~7J-Q)~Dai~i"7.i?'~­
'1't:~.Y>Gnn,7., ('8:ltl!lin-. 1953). :::..Q)•~,: 
~i ~1-7.ifilt"t'"!i, ~7 1-t,t:, ~11 1'fili&J$H!-Cai~t: i 
"t'"5t1fii" 7.i t Q) t i!iJ 7.i 7){, :::.. ;/1.. G Q)aQ) 1 t., 1~7.kttQ) 
.i=tm1:00L..-r1i, *~tj:rJ.1iJ'Jntffimt~nf. !HifJIQ)5,m 
1,,J~i~,: .t.-? -CiilT• !.~t:7:;., 7·0-7''1)%1ili: ~ ti,7., t 
"' 1 .lz;J,: .t. 0 "(. Jj/cf;.R91]/i!;t:(;J:fj';{fi L. "(1,,tj:1,, t ~ 
x. i:;, n n,t.: (~I.Ht 2003). 4-lfil, m~"Z'" ,i i!i:> 7., nt, 
:::.. Q) .t. 1 tj:~J t t %" x. G ;/1..7.,-1: 1 ;, 711, 1 71• 1 tWntilji 
•-Q)~•filftM~~KcY>G;/1..~fi"t'"i!i:>7.i. 
~~. ae~~Q)~·filf!MT, ~~-?7:;.,?'o-

7't:j:_,~.L..-C1t•t.:".1 ~ 7171 ~Q)-fi (t,;f: •!U•. 
1998). -1::;.,=-:;.,71•1•Q)*"fi".1 ~ =-1-ffi (,J,if!it-, 
1995 ; Ohgaki and Kurozumi, 2000), 7 7 7 I-' 71· 1 
(;],'/~'. 2000) .Q)ft::fi-?-fQ)ij!j~;otffi15-~~1,"(1,,7.,_ 
;:Q),t.1 ;lj:Jl.ffifilQ)ifl~Q)r!1 l:, 4'1filQ)-!:,(;, 711,,( 

71·1ttHEi"7.i:btt"t'"i!i:>tJ, 4"-lfil, {-Q)1jofttL..-r 
5400 yr BP Q)ffl{'?)f~~;/1.., ;:Q)1joft(iilfl;f:,'l!/~~$Q) 
J.ll:1!11'fil//ij:1l!IJQ)f'Jl-tl.JJlt C;iffl:f@t-Q),js:f]Ht~-Hl±i" 7., 1Fft 
(f.:1 5300 1jojjij) t (i li'll\l;f/fi"t'" iii) 7->:::.. t '?)fllJJ G n' t tj: 0 
t.:1'J~"t'"ili)7.,. 

~•;lj:•ftQ)~ • (~:;.,-:r~•-•oc•••ft•l 
(;l:","-f~Q)iJl!&"t'"i!i:> 7., '?){, ~ 1 ;, 71 I\ 1 71• 1 ]!~Q)/q1•1w; 

"t'"Q)j:_JJ.1F1t,iJ:icQ)llcifft"t'"i!i:> tJ. s .t. -f•xmi!tllcif 
Q)~7 J-"t'"Q)!ll(~!l:·liH1 • i1ll!J.t,fi.JiQ)?fl~ (tl/#i, 1979, 
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1984) c:-ifci"-o. tM!Jlt:li!!Jii.PG~G!:i}Ul::ll!!)i-1..:If;: 
it1¥1:;t.;1, ,-n:1:, 1, 1 :tf 1 b 5.)-:;{fJ" ~ J1.t:k L, 5000 "1° 
Htrtfi!:~lli!:i!iil(Pi"-o. Li.PL, ~~ (1979) i.J,t-f!*, 
L~--:ll!!~~•xmBa~-~~hW~L~'/17 
::, ::, 7 I- 1) of? :fH:: J 7 ::, :ff =r . + 1) j. :;, ::J.. =r :tf 1 li' 
wn~cm•~*m~~m~~G • B~nti.>Gf 
O~JI:, *~IO, ti'1'JHii.)> (1998) ~fii!:ifHI~rJll: b 
ll!?.!b Le> n tt,,, ~"'· {-LL, :_ n Le> ~fi[Uifi.11!1J1Nl't~ 
~i!li~~!:i.J,GJJUf B :;js;t:li~.\\J. L t1,,~1,,7 7--:r F 
ff 1 c JH: b ~Yi!.~ n t 1, ,~1,, (1J,'t\', 2000 ~!!!l). 
0;t:I), -!Ii~!:, fllm 0979, 1984) ~ffH1rLt.:'Y1 
7 ;,,::,7 I- 1J~!i, JJUE~/,1;\i~J~Jl,-H:if}0t, • 
xmBJYH:,}.l,;;j\' · !l[~l'l,i;'t'%i.J'Lc>5.l-;(1iHLk Lt.:~"t"li 
~"' c: %· x. G n-o. :. ~:. c: Ii, iliJ;lliJYJ~!:f:t~~il 
loc~{;t,:i.J,fti)J < blt"t"!i~1,,:_ c ~ftll~!:~ L tt,,,7.,. 
+ 1) j. ;,, ::J..=f ;'l 1 ~5.l-lfxt:M Lt, :fi:Jj: (1999) !i, 
*Wii~lj;!,i}~~*~ 50001j':jjij~Jft.fi'tlii Z)' G + 1) J. ;,, ::i. =r 
111~~~--r:*hl~-W~t-l!WL, *•~~vi-~~ 
5Hri llt*i.J'lji~ ~ l-!Hii'.boc i.J, G --r: li ~ < , 1'0 :II!! G 

(1953) ~"' -3 J: -3 1:, *l~i&W:*~* c: Yl~ L t.:Ji 
i.J, J: "' c: .~.vn-o J c: J1tJ:11 l:1ililii~l:1tlli.J,; ~5.l-llx~:ttl~ 
L t1,,7.,_ 
a~~1, 1 :tf 1 ~!:~Lt, Kuroda (1941) Ii/\ 

1:tf1 A. granosa~h~ffl.?.L, {it-{- (1978) Ii~ 
~W±~-lf-'_,,;7'J!,~, 1,1 :ff,( A. granosa C [;1<[1~ 

~ L] A. granosa bisenensis C L tffl.fJy · l~lff-L, j~j 

~~1, 1 ff 1 i.J'/1\±~ li c: A-c:'h1i !b 7.i:. c: b UJJ G i.J, 
!:Lt.:. ~ff-~nt.::.~2'/1"1'~-3-t, 1,11111:: 
~;l1..t.:b~li, t:Hi'-l::1'/111,,f-Jf1m:~t.:7.i. 1: 
t.:, Hu and Tao (1995) b, ~-=f (1978) ~IR5-.)-~ 
ffi~ L, A. granosa c L tl\;(]ff-~nt.:t:~*~-1:ili. 
"'v~ -o ~11:n~x~-1:: 1 'Y 111, 1 11· 1 --r:ib-o. :. ~ J: 
-3 1:, :ifl~!: !i, ai~l:-l:: 1 'Y 111, 1 if 1 t\\!i.J,5-:H!i L 
tv,t.::. ci.J,5,j-i.),7.,_ :.~-l::1'Y111,111· 1 ~i.)l";f.Ji{E 
b ai1'J!:5j-:;{fi L LV' 7., Z)' l::'-3 i.)>!i;p!YJ--r:ib 7., i.)\", 4-lw 
~H--r: ~ t.:ffl*~:. n 1: --r:1:~ff-i.J,~rJr--r: J.t-o:. 1:: ~ 
--r: ~ t.: 1, 1 11· 1 li :@:t -l:: 1 'Y 111, 1 11· ,ft\\! --r: li ~ < , 
a~"Z"b-l::1 '/111,1 ff1'Jf.~li:fJ!tE':t.Ll.Ltv'~"'c: 
~ x. G n-o. 1: t.:, fJ.l,w:ll!! Ji~ 1, 1 11· 1 Ii, Kotaka 

0953) ~1idR (1960) 1:i~~;11.,, 0-lillt9lH--r:~t.: 
v~-~&of?1/ •~;,, • &~~b~~:.~:ll!!~--r:* • 
i.J,~ff-~ nt.:XiYi); ( fftl x. !i Springsteen and Leobrera, 
1986; Swennen et al., 2001) 1: J: 7., b ~ b, 1tt-l:: 
1 '/111,111·1'Jf.~"Z"li~i.J,0t.:. :.~:./::i.J,G, -l::1 
'Y 11 I\ 1 ff 1 'Jf.~i.)tf}.l,{j\'j,,;:If,:il.lr&!:ffl.1:1::LJ:,\'J. Lt 1,, ~ 1,, 
:. c: Wi{II~"Z"ib-o. 0 i IJ, Y~ < c b .il!tt-1:!i-l:: 1 
'Y 11 }\ 1 11· 1 ~i.)\"fi{li~I: B'i'fcH: li5.l-111 L LV ,t.::. c: i.)\" 
aJ1Gi.J•c:~0t.:. 

it.:, Zo1'1Jtii.J, (1998) i.J'iiiMJ~rJ,b£if'J~~iJll!il~i.J, 
G"1111 c::11;1:tUfl-i·Lt.:".7 ~ v1-:r1 J1~~-t1TUi, 

:fJ!;(f;{afflJlihH:1:,\ll. L LV'-0 ".7 ~ v 1 v 1 (:fi1JJ.T 7.,5JJJ 
.fi[( C: ~ ;{_ Le, ;l1.,, fm1M'di *filiJE C ff!?.~ n LI,' -0. :_ 
0t 1Ti!i1J,m! --r: ib-o :. c: ~ i'~i 1, ,,r_,!:j\;,'j ~ ~0:. c: i.J, G, 
Yen (1939) 1: J: 0 t 1'111'fil~Jt.!lt~i.J, Gi~il& ~ nt.: 
Salinator .nvatowensis !: Jrrj 5£ ~ n 7., ~ --C: li ~ v, i.)• c: ~ 
x. t~~li~M~BiJt1,,7.,_ 
~ G 1:, Ohgaki and Kurozumi (2000) (i, bftJ;U!J 

lfbi.> J: u··hif'J~v-.,,, ~-• -7';M;P.1i.J•GlilJITii~iifil:li!!I:~ 
.\\!.i"-o*Jf~".7 ~ .::.-j-¾i, -1::;,,.::.;,,11·1 · =r1,7 ~ .::.-j-· 
vF~+".7~.::.-j-~ill-ili±Wfi~J:-offl~~-~~ 
-l::-.,,,.::.:;, ff 1 "t"li:. ~:li!!!JilGi.J, G ~;f:@i~. -t-1,7 ~ .::.-j­
"t"li~i& v~11,,--r:~~-o;f:@i~i~f'H•nJJ Gi.J,(: Lt.:. {­
~'1=1--r:, v I-'~+ '7 ~ .::.-j-(i, {({~ 6500 1jo jJlji.)> G JJl:{-E 
1: "t", i'P~lli\l'i lib!: li1:.Ll, Lt 1, ,t.:i.J', J\Jli:1J.1iil't/~.d: li 
5};/11 · 5-i'll~Lt1,,~i.J•0t.::.c:~ff-L, {-~~[t;l!i;p 
~--r:ib-oc:L~#Gb, v;,,~a-7'~M~c:~-ib 
7.i ~"t"li ~1, ,i.J, c ff-lit: Lt.:. 

.:. ~ .i: 1 ,:. ai~--r:~-1:: 1 'Y 111, 111· 1 t\\!~•w c: 
~*~Gm~1:--r:~--~~~h5.l-:;{fii"7.ivF~-f-'7 
~ .::.-j-~Wtl~. -f- 1) J. '_,,;::L=f-11.1 ~![l:!,i¥JJ!:J: G~"'* 
1:JlJ'filiiif~l:fflli.J'Lc>fV i-~~5.l-ll'x~".7 ~ -:r1-:r1 ~~­
{!f[~ J: -3 ~1.t•~1:JJEl=.i" -otm~tHE c: 1,' 0 t.:UJi'i~11 
i.J, G, i'P~ll/~"t"fi'{1HIB ~ :11..t.:-l:: 1 'Y 111, 1 ff 1 ~li, JJI. 
{E~~i~H:if:H J: -3 ~Jf~--r:5.l-Jl'x Lt~ t.:~"t"li~ <. 
'111:iililii (.rl1J@iiif1¥iffllib 7-> 1,, lif*i 11-' l'film~l:ffll) i.J• G iq1 
klll~b~fJJJ! Lt.: b ~ c: ~ x. G ;l1.-o. 

J/,c;f;-Jt91J Im 1: liJJitE~t=..Ll.-ttff}.l,•~rti~r-'-1i~ilQJ lltlw'i.J' G 
J·.filliti/li{i'il:h G h-o 7 7 v F 11· 1 ~-it-.,,, :f~!~:bxl:~ 

~**~~J~ ~-ffl/mJ:IJ*~~•L. m~m• 
~~JilH;'r~Wfl··1:;b-o'f,',;,1i · J\1l1il.1jjf'i~i.J,1c,, 5c~i!t~ 
11::fi c: L tt-l!~~n-c.t3 IJ ~i.J'G (,J,'il\'. 2000; *H 
lii.J'. 1987), :. ~:ll!!.frU, G 1, 1 11· 1 ffii.J,f&.!b G n t 
1,,~1,,:.c:i.J'Lc>b, f.¼i\/H:ifht.:-l::1 '/111,111·1~ 

~5-.l--/&~~i.1'0 t.::. c: i.J,ff-~~ ;l1.-o. td!., * * ~ ~ 
J!i, ![l:!,l[J (1960) ~ 1)7-.H:lHHoc~nti.,IJ, {-
~ff~-liJf~'EI: J: I)' irrt.: ~5.l-ll'x b 11:lJE ~ n L "' 7., i.)\" 
(l~l:JJ:, 1997), JiJ.:J<§1J/mi.J'G;f:@iJJRLt.:c:~·x. G;l1., ft. 
{E:4-:fl':"t"li, 4350 ± 100 yr BP c 4310 ± 100 yr BP 

i.J,tnGnn,7., <*Hiii.J'. 1987). 

blt1n,1/fa--r:1i, f-:r 1-~.1: 1 ,:~~i!t~Jfil?.~~iliJ;lli 
i.J,~'ft~"t"!i~ <, 1,,;f?~-0 ~~J°Ul1ii.J,G~iltf:I, v,1,, 
tli{-~JJ;i!tHIJGT 7->:. c: i.J,[,tq~t--r:ib-o. Li.J• L, 
!f'~;l:iliJiftJ:!lf.JJ(:;t.;1,,t(.t, iJWi.Ht~ilO:;lliWH:~v 1-"Z"~ 
'ct!lmrf:1~11:11:~ ~!UifT 7-> t.:!b 1:, {-~fMg-:11!!--r:ib-oblt 
£H1J ~~~ut~~!lmrll HlfHJJi" '°:. c: i.J,:m~--r:ib '°. 
L7ffMrri.J•f0--r:i, ill-~-lj-;,,7·11,,~~/IJ1,,t, :. 
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Taxonomical status and occurrence age of Anadara 

granosa, that is extinct at present from the Ryukyu Is­

lands, is discussed, using the shell specimens collected 

from the Holocene natural deposits and shell mound. 

All the individuals of A. granosa collected from the 

Holocene deposits or shell mound of central and south­

ern Okinawa-jima Island belong to same type with the 

same morphological trait. As Okinawan A. granosa 

populations are separable from the other recent and 

fossil populations of A. g ranosa based on the larger shell 

height. thick shell and angulated ribs, Okinawan A. 

granosa is here regard as A. granosa form obessa. The 

occurrence age of A. granosa is determined by the 

method of a radiocarbon dating. The age (5400 ± 90 

yr BP) determined for the shell of Manko (26° ll'N, 

127°4l'E) is consistent with the age of Ireibaru C site 

of early Jomon period based on various materials. As 

a result of examinations on the list of excavated 

molluscs in the archaeological sites of Ryukyu Islands, 

A. granosa f. obessa are only found of central and south­

ern Okinawa-jima Island. It is supported that A. 

granosa f. obessa was probably dispersed to Okinawa 

Islands from the Chinese sea through the different cur­

rent from the Kuroshio one. and declined on this island 

rapidly among several hundred years. 




