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HAES M B ORI L, AL Ui BEIAES TIE. 7 7 & (B oA B A - 7R v 5 B8R (8
{EI) 72 S EHE- B EMEE L2 DR L T oTn, WA NET D IFUEPETIE, BMRR Y N T — 2 % KA L2
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7o TOMET, iz mE Uz b - E S - FHO
BT ISR EIL LT,

NEOWREF U DREROBEL T, WE7 Y
THOLAET =T ~DF—R ha 7 RIEOLE
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B ChbH, HIFWETIL, =—FWHIBIT AHEROIEE)
(Hall 1970) ., HFZEOBEBIZHEAIVTSE & (Doumas
1992) X 7RAREEHLETHT 2 =FT7 NOJEHK
(Simmons 2014) MPEE/2BITHD, A > RETIE, A
VE AW NHSRD 7Y % T— NInbT T ETHE . AL
VBB (EH 2013), =Y = b7 —ENGICE
ST - A REE - RXUTWE - <~ LR E TIA
SROMETE) (EE 2016) (AD40-70) 72 ENEL TH D,

W7 U7 Tl H RO B ARSI i~ O S A
SNTEY MR 2006), Halr CIZIHAZRRHRCAREOME
PEtEH & PR - ZQWEANER Svood D (R - ik
2022),,

T W15 1 e STp Y 1R S5 SV
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R > BT — 2 O FEE

HEEMY, 2. WL 2550 SR, 3. VEPEETR & 1
Wty NU—2105 G U dkic 4. Ml U —
7 EMTEFEARET D,

1’7 o7 BEomieLin

W B OFRIAITEE S - /NEE - P - R
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WERREREN B2 D TMMED ) =8 - I/ B & BhEEE
BEIE, Ppk29 (2017) 4R 7 H 9 H, HFUERE & LTk
SNz NI ER)

AR = 5 9 fibf R & T I KL Z5004FH, i
J BB AESHNE H ADINS T % K 2 AIiHEZ 4
ZHEEE L= OhE 1988), i/ BD 1 ~225#BRC
B ST AR BARIE BAERRARIT, E RS
Mt BRI, BERELA~EEELTE L (M
2011, 2012, 2013; [5R4% - /7 5 & BREGERERE ) THFUEPE
HEMESEE 2011, 20124, 20120, 2013 5 (HED ) 5% « 1
/ J & B PERERAATE iy 2019, 2020, 2022).,

AEITIL, INETORRERER k¥ 19975 Fk
W 2012; 8 2019; A7 2019; HJE 2019; (152 )
T - T & BRELEPERHMARAAE F g 2020), R
DT HHEI I T DRHE & NSOV T AR D,
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SRR IR & ALTUNORNCH 0 | SO 3
Z XTI HOIGE, a2 kRSl ra AGE L B2 (M
1), FEOREEDHIR Y T KEEMIAMRIE A FERL L
KIEIT12mPE TH 5 (FE 1985), ZSlEiE, AL
DU G, MEORE, Mg, /5, /NaE, &
Iz, ES % T E & e,

LSRR FE P 0> & LT & AL D SRR, Ei%ﬁZK
MEL BRTHEBREITIOND 1, FoEs 44501 T (0.
~Lommwu%@%ﬁM3fﬂﬁ@¢JwﬂJﬁk&&éo
SHEIERTIE, A0 TS L, s L CIRHEN
MW T 5 U~ i s e b,

RFSHHRESE CIX, R OBIREIC RS B 5, [ R
WFALE B~ TR R vE S AL D,
A TR 1 — 2RO @it 1 — 2R E <. %
FILEE 1 — 2 D AR 1 — 2 REf] & Claiiii

%o BORFEHRIIALHGR DS E I Lmii% 3 —AREH T,
PR OSE bIKEI% 3 — AR CHET 2 OF k- =JF
FI+f% 19851 922-923), ALHHE () ORmIRmEIT,
AN S £ DA 4~3.0 knot/WF, FETEHE (LIFH) 0.7
~1.7 knot/W§ChH 5, WRHEOWGLEI TR B A%
U FFEA EFEE 0 E (K2), £, #Rick
D S DR OV T LR D, L— 2 —BLHD
FEHZ L2 & THRIOEE, EAEHCIIdb~IR
MR, HEAEINECIEEE~rER (Q, ST
PR (S) . B PEE CITALR (P) & @i Hm & S
T B2 % (X3) (Yoshikawa et al. 2006),
YREECIIAFE (11~2H), LAEFEHRS L,
WIS, B BIK(3~10H) JBIAIE—E LRV A,
FAVE D FE, R ORNRZ N, A5, $8IE, i/ & R 5.
B, B, 500 1990~20204-1 245 1T 5 A Bl R)
ZRD EHIEGEN B D, I/ - BIR & BIZJEE, vEdk
78 - bR T 528, SR - SRS TIXE SRR
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1991-2020f (51 2 ¥iflE. AMIZARRSER, 85320205,
B8 - [RKFTICL B,

£ 1 LRSI 5 H Bl R

DS AZRICFEREDK <, BTl 4 ~ 8 AIZr Pa RS,
ST 7 ~10H IR Sl 5, M TIER A28 T
THENZ (FE1),

RAZ X 2 X 720 LA X B 5e5 - iRt T
. FEIC L DR E OZ L, mil Ry & AR -
JIRECEL72 WD AN b, K & /Nl o A linZ k73
EDORGHHEB LSO I FiA ¥ 2 EHE /R RR

K& 7otz

BIDY R 2 b— 3 L DAHEHEEE T LTIk,
JEHE T EmAR (2019) (2 X Dk EER O L. A
T =T DB AR NVTEER « T AR ERICEBT 260038
% (Callaghan and Fitzpatrick 2008), f%& DI D 134
TERPHIFRSBIIRE V), AR, BifEES, M 5
YIS, ABE, BREH-Y £ TEELET VTR TR
BB SnHR& 7259,

A) W - S - B

BT, B bALRIC & 28 2 Tt s
B & REEDIR TN F B MR A TOR T 5, T
KBS OVERIZ AL, AGRE30EE, HURR 128 KV T
I U, EAN TR, e & B ISR & 70 D (38
HIZ2>  1990),

BIAR I i oRERE -2 JEaIciEL, Jul
FAPEER T & HA & CHE U, KRG & b 7 51 5(H
DN TWEE A EE L, HARFEETILD, B
100km, Fe RHHHIT 4 knot/IFHIZ & 72 5 @il - EEEOWE
FECHUN T BRI 5 il ClEk & < RITHt &
Bo ZO7z¥, WEY OFRILE < ITWERMOS A EE
LD, FEENCH LDHM, BRERFIE O A fitiL 2 Eiwl
& DNZREEHE Y OMAMEERIRD BB & LTAEL,
Tk = 2 BN RIZ72 A3 (0. 6 knot/B) 670> & FE P LS
o, BREREN AN O 2dE £36, 000mDHiERIHEEIZ 2
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VIZdHD (NED 2016), %k 5 X512, Julns
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7» 2016),
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FEARDMRIE BT DB (FUH 2020),

—J7, BEMHIRIII D & NS AR SR 0 AR
T, HHCE SR & B O R AR SR D FERC
720 AL L BRSO D, EEO AL
(5) ThD, HEEEEMEOTHIKETTN N4 m,
18 mCdh D, B CREEIN Gl LT3 % shifi
Bl AL EME T & 2 PHIC A X, EEE R CRGHE D &
IIRFEHEI Y OISR E 720 . BEISHIEA RS LTE
WA M L, LEEE 209 CliE 2 REEN R
it s (K4), ZomsiEFEEmolbL— Modiz
%o FRIEIRAER & WL - FEEEA T & ORI ITRIT
O OAIRFERB TN AL D, ET-FDOMWEITIE, &
BN D H T HRHIE D BT % 5 (Yanguang Dou
et al. 2016),

W7 OTHERICRIT S EOM) 132 TH S, Bl
WHR TR, XA TR=5 6, EERYIERE
DY TREORFHECEIIL T2V 7 b—] DT
b, KEETIHIED HIAUE T8 T ORELZ T 518
W, BIO DR RSO Bdbd, FBE. Wil
HUCHEKR D@D D L T L OKEEREN DD Z L
DItz (FRAE 19870 31),
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H AT 27 WG & TR 9~ % K HifE97 /78, 000
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ook, HHFEHTRIEY) 12Xy L, MmO AR X Ty
RET =2 OB 573 Y A AER% LT (Yabe
et al. 2021), ELE~ORERE LT, BESEITI
N2> B[R & CREE 72N E I & 0 BTN RIR
BAVRVY, AV L AR, Bl - BRI
DPEFEITRE VD, & b ITHIBRA IR 2, £ LT
HIERTRRRO H 3 LA £ T BT 5, ihEA
DOIHFE26FEMNTINT 2 VR TEAHME Tl IR Ry B
NH—KUTECEEE TR LTS, BAETIE, BAR

4 T & EREOUET

IR COMIEL & bz, KL ORGWWE BRI
FRRAROREWHTIS- R O B AVEREIE) 125-%
To R B R & T,

) AR & B

TBFEEE - R OB OV TR S hv7citek X
MR, AEIE 7T A (1R, mMEE), 8 A (58, M
F~HEEBE) , 104 (18], bR , @KL s A (1
=], fEEE) . 6 A (28] #FE R~ R, 8 A (1
). 9A (1EL JEHE), 104 (1[=), 114 (1=,
Jedem~IbE) . 128 (3, JLEfEE) TH 5.

BRI OV TIL, TR B3 K EEGE4025
ZICIZ AR T HEOZEHiE A~ LTS (fFE 1987:
32-40), LHBEH REREERGERITO [HHEOR
{30 (1971-2000) ] 12 &5 A BIEAIX OER 25|
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Va2 B AL AR S A 2 fefE LT (R
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AZL SN TWER (M 2007, A 1976), XFE0)R
HEIIFREIRD TS falRE & b7 o, EREBMERROKR
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F—=ARFVT « 7= LT RO
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0 sMb 45 1847) FEO ARG AR R S T D (K
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JEF BRI 1IN ORI 2 TR 5 72Dl &
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) BREEH ST
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FEEe, BAHE, 9 A DRSO AN SR & B 5 2
N5 (X6), bhAALKERESCT/ L =—=
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BdD,

7R UTIFRRFEEORK THY . BRI Y
VbR A WD S, RO THER A AR ~ LRI
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FEEHESSCPSO 72RO CIX, KB - A - 2
R EOREBENI & Shi-Z EREESLTW
%o W7 TR TITHRIPEOBEMEIIRAE 7 X5
L, ENEUCA BEZT 5D ThHoTz, I7mx
VT TCIREDOHEFINKE R BE E &L (Goodenough
1953; FkiE 1981), AWABE, FA-HFEEDIZHEDRED
HIE TN A TTIT L7232 5D 6 72 5 B e =1 L R Z DS
SNTE, ABENEIL, FE+HFHEOR TR EM &

M5 : REBCEESNHOG RN H D HERE] oM () LA
BGNE OF) T, P RHIOIME 44 (1847) Fdk

M6 : W7 U7k 5 REREOFEZ (6 A~11H),
(https://imge. eximg. jp/i=httpst253A%252F%252Fs. eximg.
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H,OFE, B, dbEOBMAHEE SN, dBHERE Y



K7 el RIS DR L NA,
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OHRYIZH X —ZRE L, ¥ 2/ FOHERZ L Cihiiz 5]
X N A5

IRK WO NIZEIETHY | MO=" BTN TRy (e
B), oY 27 Ry (iR EMEdh, s
RMRICH L AOBH DR TH 1= (4 2017) (X 8),
TUATTARM (AV) VA, T L, &
0 T SRR MIA D B & SIS, i
B E VBRI, A A D = DR
DN TDENH DN, AV AV RIATITHE 2
JETHHPEOTRNDREATHH Y . BRI Z DI
HERE SN 7O S b Tl (Bl 1986),
JAAD LY KGO HREGALITZHROBEEC L 0 52
722, xtiG (N34, 425) B2 (N37. 50EE) | At ey (N24. 41
FE) . #L3CE (45, 39FE) (Z454) B KGO IR L D2 iz
oLz (®9),

K8 :dtbtRE Ly Yy ARy (U=D5)

6A21HDHDAY 6A21HDHMDH
(EE) (EE)
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3A21H¢9R 230D
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12A22BDADAL juﬁzzﬁmﬁo):ﬂ
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DRI (N24.415), @ B (N37.505), O35 B(N34.425), A1 & (N45.395)
B9 KBGO MBS OFRERNE & fBE %

(2) 55 - HROMUEEL M

WED BB ERTOUAE . M ANBUE L Y 100miE &
BB, BT T OA L EREE, =a—
F=7 « A=A TV TROY 7 —/LVREERIZIHZ X
D 80~100kmfmC HAL TV, T OWERIT Y +—1 7T
(Wallacea) EFETIL, ANEHIZZ DWFEE-~TAHET =
TATYERE LTz, PO 1B g NEEDME - T2 B35
AU IFE > TRV, B0+ HEET s Z 2\ iy
(fiRl) 2% SO FARORBR RS RE 2akk a2 E
DODFHRT, 2 5 LIFEEO R W R OIS A i C
oo LT HIREBER STV D (Anderson 2018),
FEFIIMELIMNC, FiRE o7 ATfetE b EE LB 2 C
W5, REGEBICHHN, 7 RITAVT 4 —shH O
== IR U L EEBEDA S b Y v U BRHECRIA
ENDHX—DFEMITIHAT, BEOHEIZLEALH
FD=a2—=T VT U EPbEE LD THS (Haddon
and Hornell 1937),

7)< DA - U - P
IROFEFRINZONTIEL, ZHETEL OISR 5
(Heine—Geldern 1932; Haddon and Hornell 1937;Hornell
1943; Doran 1981; Mahdi 1999; A 1957; HiMm 1987,
1992; f4f#% 2006, 2013, 2014), BT 7 T/ < VA,
e, MRS~ BE L7, < VNE. BARTIEE
T (i)l (7,500 BP) 23, FRIE - e Tl
{6, P17 (8,000 BP). FRIRLEL (7,700 BP). JAFHRHEE (7, 000
BP) 22 EE ik T D (BRI 2012;%% 2014), ARSCIRHR
AT, 70 BAEBHTRRER O L KREO =R T
THOEIL, EEFUNRO LRI S < D IS TRE
L7z NONE 2SI L2 TREMED & 0 (IEA 2008), < 0 e
BTN T OB O L INE B0,



Wy TR, PRI < BR)ITTCHA ST
7z (D 1992, 19955 FKGE 2019), EEFEHOT IO
ANV Tk CIEDO A 68> (B1- &R 2005) (X
10), S ALEOUEEHERICI T B ARRUEIZINF TOHERE
FIRTH Y, HFOFEEERREE, FNES, 8RO
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