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1. FEREEHAY

AETIE. SLATITAERETaY 27 (2016-
20204E ) DOFIMAFFEA02 [FE - FELVADT VT
EAEINIBIT BT B O] OBME F LR
L. 20164 D AP X BIGEINAZ LD 5,

RE - HFETVR (B A) ORFICOVTENANTE
ZL DM TN TED, ZOHRTHL I Ro7
120, FHADEDFFHIZOVTHI TSN LT,
BRARRRDENHIZETH D, BIZIE, H ANDIRH
A OREIIZOWTIE, F20-15T7 4R EHOT 7Y A
THAELZZEDMEA NG OFTFICL->THLMITESN
7z (White et al. 20037%%) . — 7. B AD@IEFH
BMoORFIZOWTIE, HART Y TSI —LeF=y
T O RIEE S L7 AR A R EBE5 T AERT E TS A
DITHERFBELSNTWS (Priifer et al. 2014), F1
L. AT EIRIFEIZ VD, 2T, ED LI
BELIOM?ZORBOMCH, RIS DS
ETH D,

k. IADITEEEA~DOTTE—F 1%, [HAH
SXPISNDH NFEA OTE) (BUUAMATE) 1S3EH
LC&7z0 BARMIZIE. Hr AOIRH - AR O
IR TH DT 7V A ORI A BRI E LA 8
Hr OMNUDOIFIALRY) 54 EHHREM, H
ANDALIZIZED W TBUCARATE) ] OF tiidske
Ehiz, £LT. 2HL [BURAATEY] 25, #Hr Ao
HoBEAAG 5 RS TT 70 H DAL o iz b i L 72
LIRS TEZ: (Mellars et al. 2013; Shea and Sisk
20107%&) 6

AIFZEAPEDEH (M) 1. ZOREkET N
DB %D B 72012, SCRHERHME B 7 2740 8
12010-2014 [ 27 v FN ¥ — LV EHFAFEZ U X
BB OBEM] (I0FK R R o—RELT, 7
ZVAERT VT, I—a v RNIBTEHALIHA
DFTEhRLERE B L7z (F & DM 2014, 2015,
2016 W), ZORE 1) 77V HIIBTEH B
RAWATEY ] O MBUIFRER - RHHICTERWT
EV2) TZUARHT VT LI —a y SN
L7 E3ERETE 5 [BUCAMATE) ] 3 IEH 1T

wEBAFEmE IR

LHNTWAZ L, ZHSHNITL7,

720 A02BEDOWFZE 4 (AR - /NEF - iR) Bid.
EVITN, HUTT. WETYT. A T7=7. HAY]
BB A8 ANEEdHIZBWT, (77UMEFE Tk
Q) TNSOMIBUTIFA 28 A UL (Rl M Eak. #i
MR WG IRAT, HELARIARY) 2358E L7
ClERTEWREE, BAMRAESCEENUELZ LT
RLT&7z (Izuho & Kaifu 2015; /M 2017; Ono et
al. 2015; Nakazawa and Yamada 2015%&),

Oz A DEZE T EMAIZIBE. T ADITEIN
R ok JiE, - BEENEEOREE T 5
LIRSV EEMEARE V. 2FD. T ADAEW Y
RIFET 7VA0DLNEVDS, LR TB O JiIZZ
FEIEROELNE NI ZETH D, ZOF 7l etz B
FA. EFEAFZEA02IE. TYTITIEL - A LZEHD
B AOITICEE§ 2F 1 LR AR IR - BETs
%o ZLT. T, BIFOLALHE Y — 2%
T 22LI2XoT FTADITEIIFHAST VTICE
WK EN 2T 22 ST T 28D, ARFHH
DHTH 5,

2. Jiik VAT VT AL RS T O

NLFT VT AL R EOHEBEROHEZ, 7V7
DFNALEE 7L ZADIRW T B Z DHTAME
JEA02HEZ, 7SLATITICBT B8 NS DS AREZ R
NG 3 %720, KMATB DN %2179 (K1) HAR
BN, B DT IT~IEBE - @A LR (R91075 ~2
T3 RSN - E T BEORL DD, BIEDO AN LD
FTEYOFR M R OFFEZEHIHL MR SIS Z D% B/ —
VRHBNTT B,

ANBATENIZ 7225705, RGeS F I Ge§
2013, Filiitsk (WGEER) LU ik (1) &
H8WE Ca&wdn) . (2) BIRAH (B - KA.
(3) - BB AT EY. (4) L BIAR (-9 - i)
LVHTETH B, NHDITEIIEIT 5% iDL
o, BB AL SO A2 LTI, FRHT —
WEFDEON L PR A% H T IICHEE T 2P ET
HY. AFIEA02BEIZI NS Y, BTN, A VRERIT,
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HHET 5o

INHDOBERIIT S, AOLHEDHER S 28 ALk o
o PRI A FRL AL A SN S GHEEZEA0L [T
TIZBIFAERE - P R EHE 7Tt 20 H B T 4F
PR ARESE ) o SNEBLT, 7IT&H~H A 253E
A L7 RIS M AT B AR sE D XS L 72 %
(BBIIL D o722) g ENL, ZL T A03HE
WZEAEBRBIBCORREEZ S, TVT7 HHOBREL)S
EDINCNEDATE BT EE 5 2 72O
% GHEfFZEA03 [TV TICBITBERE - PV ASEH
Blos Ll iRmBEomY ). Thoz s, #r
ABT VT OIHN R AL EL - L TOGERE D
T, EDINTULRITE ZAMEFE. iDL VIE (H
ASALE) G SR 7202 EAEICH ST 5, 2
DGR FE T HBANE R 3 2 B aR W IFAT R R E RS
L GHEiiFZeB01 [ AR OPL R E A5 1TED 7RI L
b - FTEZAL D AL NBUF I T VAR L. FZEETI
B02 [ AEE RO ik& w5128 b %) L - 17821k
DBIZRBHFWET VAR ]) . TITITBIT 8 AL
LD 7Tt 2%ATE AR OB S %o

3. WEE DTt

3.1, B A\ AR BREE O AH B B4R O 15 S A5 L S A
EEFIVE
TALEBRBE O RIZOWT ORI IS V25, B
NI AW (F10H ~277 4 5i) 2BV TIZTE
B L OBRECH D, ORI, HERBIE T MBE
B AL AL DA IV 7 DRI BWIE DS F K725
72705, AFRIZIDMDZRLRVT, TYVT7 OB D

1. PaleoAsia Network

WA - W BRBEE B T — 7% AO3PEE S TR T A
DAIRATIH Do F720 A0l AOSPELHHELTT VT
ZHOE GBI THAEZITV, HIMHE IR E A
POYBEOBRIEIRIE 21 A2 8I2E- T, b BRI
O EIRE WS T DRIEN - FIHRE O %
TRELTWAS,

BT, TORAE, MFERHABA» R T 2BUER
BRER BRI E ORI D VWTEFT VLT 5
WFZEEHA (A01, A02, A03FE) 258 £ NFFTENIC
M35 [Eb7F—5] 2L, Tz 3HHAB (BO1,
BO2JE) DAL - BBBGHTEFMULT 5L 2HIET .

3.2. B N AL DR IR 58 FN 7 71 —F

B AR AT 2 ) CAOE R RLz— T
FHEMDOIHANZMIRL 720 SOHEDPS, FADL
ALDRE NP EHZ LD TEZ, LEL, SOREEKDT
Tu—Fid. F A ALDL BRI 3 5 A%
MOPOIDTVWEEND DL, LVIDH, TTIAT
#2075 A HTHT AN DI F A AL 728 K
107 EERETOHVZZOH A XAkiZ. I[HAD AL
EX T BHIEDNETHHLWLSWTW LS THS
(M 2014, 2016) -

FI1075 4E 1T LB HT AN DST 70 B 440 M dgi 2 o L 45
AZPLR U755, FAH AN THF0RATE ] 1$2:0
LoTwieblFTidiv, RiFZEIE. %Mk A Xt
DHEDRFERLI2DIZ. ZORHEDAZEY 7Ty
T D TIEARL, TIVTEGEMOH N7 Bt fk%
MR DR - AT T A2 812k o T A LD S
FEVEE T BGB AR R I B S L 2 T B

PERDITEIL. B N AR VDD 5B,
ZRHBIHANED [ZBE | O—FHIZo728 W) BUET
HEDSNTEZDS, AIFZEIE. IHA - FrARERRIE W)

z PaleoAsia Behavior DB

ﬁm‘fmﬂf MEASE (F S vy i&% YREE (FOT M)
(Hzg-325E M) ARG Y, BV N, AUFRVT, . MNEFTHT—a4—2
BAR BLEE (A1 & B : RO
MR "EH A BB HEB&R
THORE (ERORE | pooo | xERE anan | AmOTeesE | (B R
(H28-328 1) = HEHE -
Toew | Ame | rmas ome || Conw || Tub
RREME | 7O7EMIZBHAANEABOLEE S 0BE |
(H30-3245 1)

| FAOHK- ERO5 1327 EOME (A1) || SR8 SRWETMEO M (A03H) |
FANTEFDIBNBEA R FHL TOSBEDET, EDLIZXA |
| EHHF, BFHSE(IBAX L) BESEH ?

M1 EEEAC2 [FE - YEI X XOT Y 7ERBRBICE T 2TEIMEXDOMEA| OMEIA—F v — b
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4. 20164F £ DR YL A

4.1. 7B G H IR

20164E6 HRIC [V ATV T b 22 ] 7avz 7
PRRIRENTEHEDS, FIEOMR L7 —FIUE
ZEIRL720 BRI, BT ADST T ~JEHR - A L7z
(F11075 ~275 4E01) DATBYRLskE A H720D1T, Y
DONFEAFR L7 E A HIRL 720 AO2UEDNIZEH
BEARELZBIFRAEL. W7 Toany mEk (M
Bak—). &7 TOE TN (BT, H
TITDAVRARYT . ATV B UNFRROKER) . 2L
TAbE AL (FRHi—) IZBWTHEES iz,

ARG, B E ORI~ LIBIHA ARG
(M E AR AE o s I T F i) 1AM 550 SORMED A
BB T ZNDREOBENC IR TN THY, ~RTF
RREINDEZERHG D TH D, Lizi>T, RIFZEIC
HHEEDLLIHA R OBETAELT 7 ZHIZB W
CTHIEGEV B A A TELCEARDY T FIIRE
B RE R Do FRZHEN O BRI AR IATD
7202, BUbIRHAED BE LRRE A 3 278 H 2 A02
VED AV FE R B2 722 H T ERLTEBY, 2
WO BB AICEL TidDonald O. Henry
o, EVINVILEOEBFRAICE L TidByambaa
Gunchinsuren?5 7 — 7 $# R P A T O 524
BIEHNTETS (MHIZ2 2017 ; HEE 2017),

ALz B OB, BIO RIS L8 b
BRI DR 2228 BUCOWTIE, SLATIT7ibw
ZOWFERZIBOTRE AN (M 2017; HEE

2016, 2017;/N%F 2016 /NEFIZA> 2017 HPiRIEA> 2017

A - R 2017)0 AETH, ENENORAMFEHY
DR ToTOBDTRIBEINI 2,

4.2, ATEIRBCCINT 72 2 TV D5

TIT K WITBIT B8P AN Lo THRIS AR A
e AEe e B AR AR, HERT Y v AEAR
ERERETH DA TDOHHASA02HE D HERF I8 %
RV IEE B B LU FHEIAFZEAOSHEDO I gE %
LML THDONT WS, BIZIE. PR
(AO2FEARZ3) 23TV F R R L EKIH £1 o WA o
PRASERIL 22 4R AR > 7 vid. AO3PERFZE 5
HZOHMN FIZES>THMAHEDS N, BT Z4E
R E G R FS N7z (A - M 2017) F72. ML
W SRS IV EHE R Y T vE
W, BRI X5 BB R B 215 B AT Wi &
HEDTVEAS, THITIZEHE T EFEONER — DN

Z1F TS (W 2016, AEERALE ).

HIRECHE 92 (AO2BE 40 ) A3 IVALERTHAL
7o EERINA SRR B A5, RMEWLA A5 RS
NBERD B o720 Z DAL DEEDS, HEHENFTEH O
SO TEDLRTWS (I 2016), 2D
WA, AOSHE T HBEDORBNIDS ML 72, $7-,
/NEFAROREE (AO2BES4HE) HIATT =¥ DR T
R A DRIML 72 A1 8 OFEHBR M 25, AO2PE 5k
Zeli 1% D Alfred F. PawlikbE B THEDLN TS
(NEFIED 2017) 6

43. @B —2vay 7 [T YV TICEBITHEE
EXALDR BB — VAT VT HHDJE |
(20174E2H11H, 7 : Bl R KF)

(VAT YT AL | 7ay o/ O8I, TYVT %

HIZBUT BB R A AL RRIIC IR . T O Rz LR

T 228 THDH, TNadEBIT 572012, (1) EH B

(FIhHE) (2) BIFFH (BeA: - KAZIR) (3) Jmfl: -

BE). (4) FhBIfR (-5 - LB Lo ABATE

D WEIEAZ BT,

CRSOEHHIZOWTT V7 % 1O Hb Ik 19 45 B

REZEZYISPIL TV DPARIEDIEHE THY, &

OB LB AL 720 FR1C. A0S T4

L7z2mf2e k& (20174E2H10H-12H, 7 : #2

KF) IZBWTHEBET—2Yay7 [T YT7ICBIT AL

EXALDR KRB — L AT IT O DR E | ZHMEL.

W7 ITICBIFBIHART Y FNT— Ve AL R

DREZEG A RITE) DO EAL, TR B ABE BB

ZALIZB§ 2B DAISER LK ZIT V. TIT DD

BWEREZIT> TR TH LB LZR L (M

2017)o SOT—2rvayTOREFEERIZ. AEHEIR

EMTW5 (43-62H) o

W77 I ADRIREITHET7T7)EL 1

TIVHL T AND L —F 3T~ - @45 L7 i 013

DBRENRDONDLDOINTH S (K)o FEBE T

FVA VARG O AL A AN (R13F5~750

ER) BRRAENTOBEOBHUTITTHS (78—

WREAT—=NVHE) . 72720, ThEd-oTHAI R

TR A L7z Cld il R7.5)5~575 /4507 41

DOHWIAZE. [HART YT =N LT 7 M I

AL TOW 22 e oTWDS (TAYRR. 735

R PRI RERSDILAANE) o LIzdTT,

W7ITICBIAHADEE 7O, BB EM L

DRIz TEATL LD TH 5

ML ZSTVEDIE, COIINEBICBIREN

THEAZBWT, FTALIHADHWEAED LSRR

WASBHY, ZLTHERMEITH A ANZBRLLIH

ADHERL 2D D LWIETHD, TORFEIZDONWT

i3, John SheaZsBi/RL7zturnoverE®7 V%35 (Shea



M2 EE7—7 397 cOREREORT
(B 1 B B AP B SRS TR

2006, 2008, 2011). ZDUFHUZLBE, WHTITOLT7
Ml 5 IZBFBERE - FELVRERT YTV —IV AD it
ik, FNENREN R L7208, WEFOH VIR
Wiz otz ERRESIN TS, MISSOHEEII LY 7
UINPERL CEZARE - YT 2B FIZMISAD FE S 1
D HIR TN RBL, ATV TN —VhiE—ay
IWOLTTNIRSTE . LA L, ATV TV —IVER]
13Heinrich event 5OEHALDEELZIT THIRL . Z
DB THRE - PELVAPHOT 7IADLIHLTE =, &
VI FIFTHD, COMRFAIELITIUE, WTITICE
AN AIE SR (T7UA) BIETHY. WTITIC
BUBIHA - AR BRI O BRI ISR EE B THY,
Wi 42 D AL RAT B D3 NZZZ R B O T B Tl
Mozl T eI b,

ET—2vay 7 Cld. ZOturnover® V& KBEE
FREVHIHAT, i (Kadowaki 2017; Henry
2017; Nishiaki 2017) . W5 f#%% (Tarasov 2017) .
W BRE2E (Belmaker 2017) (ZBb 5RO LR K
Lk AT o720 ZORELL T, turnoverE FIVIZH
RTINSO ON LI EEMER L, 1D
. HREBIEA ERIE ] (Late Middle Palaeolithic:
L7 Y MIAT VTN S — IV ABSSRAEL T ) 25
LIRIBA £ REC#IEE (Initial Upper Palaeolithic: 1k

NG OFERAAHIE) . Z LT LEBIHA 2R RE L HT
2 (Early Upper Palaeolithic: &€ « $ ¥V 2 EH
#8) 2T, AR (RRCRBE At R
DHA XL 2 M PAG ) AN AEMICEILT 52
ETHb, 22HIZ. LTI MNIART VTN —V A5
LT (hEBIAA SRR . A - ey
AT IT 50 holzblFTidid, 77
BB R 2 TS R 2 BT T2 e R R T
$03H 5. 32HEL T, Heinrich event SIZ$iFLA D
AR T — & ek, VORI XV Dl
LEAREEIZIZEOLN 0D, M iEBREE S oLk
TR TF oL E /N HDOEENZIZE->TH
R\,

IhHDFEkIZ. TV TIZBIFART VTV —)L
PHHF YL ANDOE LA turnover Tl <, #HiEN
AT (transition) 2o/l B RIET 5, 7272 LEN
E. AT YTNE = PORTE - PRI L722
LEERTZ20TIEARL W7 YTICBWTHEN 2 —
EMERAEL, Z20HVIRCHE Y ZE AR
ANOZBEIMS 72— TERT v TNy —IVERI AL
Twolz, LWHTBERATHL, TOYFIFHIE, AT
FIE—NEB N DB \NTEZDZ % 7R 550 DAL
DR RLHFIF LV

W7 ITIBTBIHAN - AL BRREOTavZAH3
turnover Tl AN 25728 LT, OB 727 M
B, ATy FNs— e NER 25— & B 1 3L 47
L72CH b5, i IR BRI 25 Z 5720
Ml VIR THD, MEMPIMEIREB D72
HoE. ENFhO AOHR OV EREL
Ty MR OALRATH O3 VAR TERLL 5,
OB DL, PERIHA SRR 20 REIRA
FrRE B2 L BIIBA SRR B2 ¢ A
R R AL T oML -2 edEHSh S
(Kadowaki 2017) Shik. fAiteRMERDEAD

F=1 AT7ITICE T IHADHE - EBEHAOERRE (I~ _LEFIBG2EC Middle-Upper Paleolithic) & ZBFEAD

AR (X7 T E2—ILERE - HEI LX)

Periods | Phases | Dates (ka) | Hominin remains
Homo sapiens
Upper Early (EUP)  145/40-25 (Ksar Akil XVII, Qafzeh D)
Paleolithic
(UP) - Homo sapiens?
Initial (IUP)  |50/45—-45/40 (Ksar Akil XXV, Ucagizh)
Neanderthals
Late 75-50/45 (Amud, Dederiyeh,
Kebara, Shukba)
Middle p -
Paleolithic ; _ omo sapiens
(MP) Middle 160-75 (Qafzeh, Skhul)
Early 250/200-160

O3 =
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CEEOHTIEDII VT EWHAIUNINCHAE - M

FESFIFH | Ol sy - Fm

HRBIVEHHCRLIEEERT 5, 2F0. A
B D DI R R M O A MRS T EHE
LD RN B LB Tit b,

AR DI ARSI N5, R
WZH LR DB RSN LSS, Speth (2004,
2013) 12kBE. AT UFNT—V NGB ROP o778
FRE T PEIHA SRR N oI L8P E
DB =07 ART T H RO RIA RO A%
BRI L. ZO—HTHENRT IR /N~
ARBEOEIBMNT 5. /oo FEMTED LY
OWRP U T 5135, k- Rz hzh
DT N—TNTOERDEL LLMN DB L, ThdHid,
WEDO D HRWES Y 7 GRAND T IMPEL TV 2%
KT . ¥72. AENET VIO I D BT
5D T BB RO T WD, i,
WHEHEN G TSNS £ o270, fafE
HAIZFEH I 2 AL D BIRD L o7 LS
TWbe FFHEERAEROT 2y MR TH KA
B DRI (BRAIZ, ERIHA 2R AT o
NIZ AR FER 047X — 15 TR R B
DILEPE ), TNHOHLI. PEIHA TR D
BN, FIE LA B RO Uk H e
RS TW5,

CofEing LEIHA RSO 5 5D TH LA
ZOWRHNRLE, THERYR, B, fikEDTIELS
WNEN OB SN 200 EL THIShTw»
% (Kuhn et al. 2009; Stiner 2006). H#RIHAT g HT
PXIBER 7 o7 R RAT B O SF IS, FEIRE DR
JELUCRkBE &Y, EIUIIBETIORIE W (K502
b 072) BIRAH A TDNBINT 57259 TH %o

TRACERERZES T 57200 AETHsE
DEIBRDBDOTHo2MEVI HIZOVTIE, Lk
WHARRROBH AL HBBENT— 5 L %
%o MBI E LTIk, 27Tt Blg
LA E AT — 2120, LERINGeE
R ClIA Wb 2 R WICBE T 5 fmE 85 —
~ (circulating settlement system) #%& S5 CTWw»
2EwbnhTwd (Marks 1983), Fhid, £H%E
BOWAITHIE LTy &Y IRV S Bk &
T2-00REAHOEILERMIN TS, Z
O A OBERDHEL W (H DV T A L
W) BB EE TAHED MR 2 TR
T —EDAMD O AmmFEMNEZ XD RNICHEL
% A HBR ORI EFE o723 T TH 5,
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LTBY, ZoEEICIZMERBLZBICHTE
BETONRTEY, dICIZEEL OB S B
FhTwi, R TIED 525, 29 LB,
5, B oI BIRA OERERE T TV A
P ZN MR O AL W R BELC X - THRE~
BEL TS WREIEZ OIS,

EAEMOBENEI R L BbN s BMIHA
B OO EE, 2A T OMA W THEHETE 2, &
ok, snehadN efiaigs o A%
RRZRETHAHTHH. FERWITEBZHL2
H—1HEROBMEMNTFONLZTHAL ). AN
AR S M7= BN R A Moo # (3-2016) 1
P & OFEFHACE LTBY . AR i 5 i
FINEFNE T HNE WA SN TH 5
LS (N2), Bk EDEFOFEHICL > TRE
BT TALHR, BB O—EHW LR %2
bhd,

MO NARBEIHERTE 0, HEINZER
TR EBINCE L 2EBNAROERTH %,

EWABA LTV F Yy ba— 2 LM
D—ATHY., BEREICH > TR SN2 HAKE
COWAL0mBOFE TH 5, Z OHIX. AL
WHERRZOBPHHK T, EIE LCIdile
SNTVZWA, RRILH S 100m O H T 113k
%3 & ) MR (REAE) 238 s hTw
%o MUMTH Y d s, 5 3 @B HPH O H 5
WIZE IR TE e o, LHEERTRES
DLW D GATA % 4T % > 72 DIX19804E4 L 5
WTH2IENnD R BAME) . UHER SN
RED SIHEICNT2 5 T TICHEBPORAFIREIE R
LCWB MDD 5. 4 MK TR L 728
Hb (9—2016) (XIS OB A & 1397 72 etk Bk
Ly Z LR hd Lk, —H T, 80
WETHRING P> 2HAICHEZ L0, L
OPDORENFETH S, D3-2016& H L & 912,
I SN TV BHNR BRHHMEIC X » T
WL 72. @80AEARICHERE S iz db s 3 ik — &A%
WEFORERPHEIZ L o TRE LT, v
YFIFTHD, WFRIZLTH., BB HEED
PHERREICE > TRBZZITVWIEVZ X I,
ZNEED ORISR BOPERICL 22 Ebh
B BEIRINTVELZENLATHHLNT
HbHo MERMOBWILOREZ M 272012, b
FIH O ED DD 2 X 9 RS 055200 % 8 F: D
M2 B2 L7 20164EBIE D Google EarthlZ
X BfiZEE R, 198940 E 1B FEASAB LT 5
22 E L, 19474E DK HEIT X 2 ZIRG % iR L
72 (X3) o WA Hb 2 (9—2016) 22V Tid, #%
WA SBAEE THMEE LTRSS hTwizZ &
DIV R, FAMORBORELEDLLVWA, &
o b TIR19474E YD 5 1R % & BAEIZ AR o6
RS> TWhe 9—20163 2 HEfEM & LTl
TOEMFIH STz 32 L, EE DD LKL
CENHE OB D DRl bnwEEZIbNS,
W T ICHE S h Tzl e oRER I T

M4 BFEIIAGEEHLEOMAH (9-2016) TX
ERELBAEIZLOREEOHEH (RER)
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| D EEEHNOBFEII N T ERT

EESER | Ol

WAHDH), RN THEIN G EhzE EOR
BEREL TV L2002 REAT 5L, BEETH S,

9-2016TIX16 M DBM AR S Nz ZTDOHIC
F MIAIED LSEMAIEAREEZONDE
B, AHABICZRIMTANZ EXFHERTE 72,
KBTI BRBELGZRHL T35, ZlE®onad:
bdH oo MANEOWHENED D 2 f1851%. TBEIC
WO TRETH D, Biizx K& T H 2 FM L
U A oA 0 el VS8 ) P o =3 380l 1 00 V2 B 5 0%
ENnd (M), EHEERO TR DT 0% diE)s
BRETHBY, aMAEO—ME Bbh b, $HIZ.
SR OB © Rl 5 1N 22 o TRl A 7 e
S NI TH o A HF VS A%
o FHEE NI S D MR ARSI EM 04
M IE VR 2%, TR (BAL1979) (2B
505 B OERICX > THHEABKR SR TV
DI T Rwo, K TFRMA N R RMa Y
BoOfiEL 3552 L bEHEINL, —)T. WHJ)
WAL b2 A LEBMETH L. TOWH. W
T A EHAR RN U AT 5 INIALE DT 5
. % ORI At BRI L CRtd )i
MRAEATTH LT EWRE EREATH L, WA
AL IOV TIIAA I E DX B LI LISENIE
BROMEME LTHRBINBY ONEEIFA1971 ;
IH1984) . AEEZZ DI HHET 5o KITH
AABE LTSN EZ 200, KEREA
Bt - SRR X b TH R, FEMHT O
RERFEL TV HICHELD 5, 2, W
EBEARZERE LT OH N 2 5ORMEEL <. T
ERETHEN), W ObDOAKMETHRZRES
WA (Be) (AR S B AL 8 R 2
ANBETRE IR TH 5. ABHE~EET
LU NERANBIZLTWA T, “FHEEELZ
bhb—hT, MANHEECES X TOAMDOHE
BERESMWATOLHETEETZ FOKWEY )
LDV R D, GEAKHBECFRZ» T b o7z

Bkl
= perEnn ¥ hours | siles
]
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15
1 -
5

an
Z0EIVIG 2IGA0IE  20161WLT  2016101E 201671019

H5 1EMzR D370 BEUBEREDHTR

DO GEIZHIAH E VI NS LR ET 5720
2. ZEABRBECTFRZ NPT ZLEND 720
) LI ROV T, FIRELEFAOTEIRR R
HERE L OBESPEING, WF. AtrAaD
HAHIRTH 2561213, AgsdN%e ) mIc8E
sh, HHMKHZEET X 2T H@EEbiw
L &M% (Andrefsky 1994; Brantigham et al. 2000;
Parry and Kelly 1987) . & 7 thisi > BAWEAT % 31 £
CHOABEHTIE, AWAMOROALZLTHD
HRINTBY, Lok REEOARE THA ~
T HPIIOWTIEH L FEDOFIRNYE (flexibility) A%
RIS L% 2 515 (Brantigham et al. 2000) .
ARERZIDOV T 2, B ANEERITA RO R
LR BBBAPCOTHTICAL L VI BRBEIZND
CEEMY OO, MAIEOEILRLFEH AT H
EPTeholzy HHVIEFME LT TITHELIRR
AU O FFHIRETG B R PSR 2 O H 5 72
DOhH LN, 2%, AtAM Th 2 BIBAD
IR H 2 AR TlE, AfEfEEEHERD
FTHAL VREIIBWT S BUEREA O ikt A3
WTWZ e PHENG, oo REROZEM D
BT e D, BELSMRRPELBET
RN 7-BEA» S FEM 22 Bbh s, Bl
BoBREAZ, FrE=KEftto [Foh baoy
WEK AR I CERT L EEIND S (BRI - EX
1964) . 4. R B O GH K S h-B
RIS BEAEAREEINENITOVTHH
HEMD DLENRD S,

3. 20165F D X L & SROPRE

Je R4 o F )N LR cHE N L 725 H B o B
TlE. BPESGEOBRICOVWT WL Dh O R %14
LTENTER, TTHEERIIBIY S, #FEOR
REBEDOHBIZONWTATAHASL, K5I, 1#HK
BT AOICELBEMHEZAN TR LY S
T ThHhbo BABEL I, ORBERMTHY . B
EEREBEBHONRTH S, BH. HLHRED
ANE L R 2 2 A 12 B WV TR 2 fR iR
LHIEWEMEETH L2, ThBENL SVOHET
TR TH 20 ITAWTIE RV I I
ARRE) 7 & OBEEY) R MR O 2o W R 1T
HiuE, HEHBEIDITH ). AT
LI CHBD RO ENTHENS, FOH]
ELT, BECIZEFLAERVD) BAEMRA
BV TEBROGMHIZE— L b, SHid¥—Th
WA TH. HLRERER & ARz EATE, #
WAHRONL ZENPFEINS, L L, REA
DEBPEZ A B LEEPKE V. Zhdnil2H
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T NA R O LHAN O 1Ak - Heiis, #E2H M
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BB ETH 0 EZONDL, UM%
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WL ARERR 252 2. HEIARICBY
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W EERERLTWL2D Lhewv, BEIAERT
HHEDH 5 DD, BIESEA TS XMHS D 7%
R eholzl 2 25bEr%0E, ToEVI
Je RIS B 2 BB OEBEZ LML TVD L
Wy X Db FRITET 5 Lo FFEE O 213
WY 2 @A E MR LTWD LEZDDN
BM7ED 9 o BHIRTIEM L 72BEDORFICOVT
WHBRB 7% 51, BB -24 (hil. HE) Tho
72BTFOHBICBWTHEISHRINTEBY ., 4
ABICEBZBRICL > THREMIEOR D EVR X
) o

2016 4 BEICAT - 72 AL AR HC BV 2 B A 0 B
MHIE. REL3OOMAERENAZTL %o H—
. EHEEOBE LSBT LB E R L. B
WEOERBAETL B E D 2T 2 LEND
%o B, WA NBOWEEYED D % 8% FRE L
72 ORI X o Ty KR HA O & HE
SNTVLEMOHELZHLNICTEHIETH S,
EYOEEOAIEZRIMIZE > THL2ICITEX I
TThHY., HFWERWNEORL LD LD %T 7
SEMINTE 2089 2D EBOFERZIS2ITT
5)ATHETH D, T2, AEOHMAR M4
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MIS 3LAREDHARD L # P D2 &L HTN
AbHEEIC BT BRI L IH A e T O B FR

L. IZL®DIZ

AL, L CHZONBEAB ORI %
EZBLFIHRDEL T, TNFETHEDODH7-EWNIZEBT
HMIS 3LLRED ek By o AMSYCAEAC 7 — & % 4 i
L. Wito#wHoMEREEZEEDR, Fo Ficd
HEEIC B2 NGB L B R 2 L O R BB O
REECDOWT, EIRFRERITB VTR L LD
WZRAT =2 B5 KA T o720 DTICZE DM EL RN
5o

2. 20164 FEDWFZE G B

2.1. AR 4 &l B

MIS 3LLEEDO B AHIZ O W T iz D 572012,
THE (2012) ORCXFHENELE L7z ThZEho
R X L S A DR 2 BRI T LU T oL B
D TH 5o

(1) MIS 3 Stable Warm (#760,000~44,000 cal BP)

R R AR R T — (MIS) 3O icdh 72
0. KM OFTIERRRMIR AR ESNTwD, L
L. TR E LR Tl e, mHHEOIBIz
FERROEAL A E IR 72 TH 5o

(2) MIS 3 Trasition (#744,000~38,000 cal BP)

CORHIIEMIS 37 21 O BR I 55 #8345 2 MIS 212
TR AL T 2R CTH . ZD72D0 Hi
DOWENCE | & &~ 2 E 27 A3 {8 O & 1T i =
HAIT 258 E I Twa,

(3) MIS 3 Early Cold (#738,000~28,000 cal BP)

ORI XD D SSICEGEAEATL, R L2255
TihotzbiftgENT b, FHEERLIEE)E
SATIE, A 7% SEm bk & il S8 81 BE AR O IR S HK
otz e i SN TWa,

(4) MIS 2 LGM Cold-1 (#728,000~24,000 cal BP)

HLEG TR L7250 S CTh otz sh T
B, BHINTIE. bR s L 72 0 58T Y ST 5
BHAIE DS TOEHEE SR T WA,

(5) MIS 2 LGM Cold-2 (#724,000~15,000 cal BP)

OB, LB TR ZNETERTH o2V~

HERTEEMENE S —

Ve TAHALIIRIMRPELTA VRN, = E L
72 A b D2 FE O B AR R S 2 B E AT E L 72
(FL A 1993) 0 BFHLIIE L Tl LGM-12Sie i
JEMVE S BRI AR 2SR D55 T 7225, 18,000 cal BPU
Wi H L EBAAE KL, ZOBE O/,
BN Lo sl Tk, bryelE, 38, <VE
WS HR ., T~ VIRE V728 BB AR L oK
A ZRER L. AN FIERN ) FEREDFER
R EH#Tho7z (L 2012)

(6) MIS 2 LG Warm (#/15,000~13,000 cal BP)
~MIS 2 LG Cold (#13,000~11,500 cal BP)

LG Warm® kIR I K& L. FhETH
fRE o T S ZEBHI KRS § %0 LG
ColdiZB W THOARM HIF TIIM AT KELELD L
Mol BEMEAR SN TS (T 2012),

2.2. IRUX 0 & & OB D% &

(1) MIS 3 Stable Warm (#760,000~44,000 cal BP)

CORM OB ELTIE, FEPINT B, BNy,
AR BT OB ERE P OMEINTVETVERY
v, FUABIREBEOF <Y, HIOY R4+
VIIh AFRKAUTAZFHROI<HE, R
BERITOB R OF I IR X FV I V7,
IR FT WM o F =, 4 R LA T2
BEEROIAFH LEDND S,

< VEAVIIAEE DA LSO R ESNL TV RN
B FIR I PR WL M O HAR i A &
OARMHITIMZ CTIIFE 2SR ESINTEY, 2D
RN ABIC i 2 KL Cnizb v, 2oz ki,
AINTELFERENBYRFFY I VA, deiEEoh
ZH 25858 REN TV A EEHRHINTH 5,

72, LB QIR BTICB VTR, IFIZFEUAER
DR VERAIIEF I IR REINTEY, ohb
DA EMEA L L W ST W HZ B HAEL Tz,
HHVIFEMHTANEboTWT RN E 250
bo RVEAVIINIR LI RHBRIE T, £~
V3 AT OSHARLZHRISEIEL TWizEE Zbh
TWaA (FiG 2013) . CORCOILIFE IR N <,
M=y, ZAVRRBLZATZET 7294 T FE LT
723N THBY () 1993). EHo50V 0k BB



BLHREDINEZ D, FhEnot BIBowE R,
JLBRICW B TR AL D X R ATEE LS TH 2D H
BRI WIRETH 5,

(2) MIS 3 Trasition (#744,000~38,000 cal BP)

Fo= VIR IS IEHE SN TV S
B HIZ S DOESAHE DRV, VIEH DA TR,
BFHLIEI A S XA F Y ) VA DHE SN T WA,

I BB OREA TSI, FI=RvIY, TR, Y
XTI, IRXF, IAVIFFAI ATV, TRF
FIIVH NGVA SR DAYIH, I EDITN
I EVHRAXIFREO/NMIFRLH RS Tw
bo TNHOHT, HIOMBELLTIF I~V oLy
ANTFFANIDABPERPESNTHEH, FIo<oy
TIZZORMOLDOTHY, ¥4V 7+ F A3 KR T 5
NBEORMDOLDOTH L, WITIIILTD, BEDL
CAHREATMOFHEB WAL TEROEI LW, BB
XZ42,000~34,000 cal BPOMIS 3DOBALDE Y725
DEH72,

(3) MIS 3 Early Cold (%738,000~28,000 cal BP)

COMMOMEILEIMELTIE, AbiEE S35 FHHT
MR 2B MHSDTVERA TG SN TWEAS,
BHROFEMET 25 = obiihshTcns, Ll
BWIZFI=r o E Rl TV 2R, SO
BDEGALL LG TII VAN, HEER I B A 72
HBEPLITTHOFIR IR MEINTWAEIELDHY,
F= VRSB, LIRS o7z B o7z
BL ALHEE OB MR B2 1. #934,000 1C
BP. 31,000 "'C BP. 26,000~29,000 'C BPIZ% 5D
I OIRIBIL D72 EZ B EINTWEIEDND
(L 2012) ZHLZ=W o= e hsdb il
AR LTW2ohd Ly,

F= I iE, AMMIRIZB VT, AN IO
ViP5 DR WHI 225 M ST 2208, BUEG 5
FZOREHEDLAZHDITHESN TRV, ZDIED,
I R ILOREL T SIZF AV 7 T HIDS, BRIEOK
JIA FACKREEFLI 25134 7 ¥, =R KK 0%
RPDIIZFRVFN, 4733, L EBWRAH &5 o
PR 1 T DI A OB A3 5

B, BRIBOBRBEFMN2ASIZY AT DM
LA DFERL TV, SHUIKBED SR TR EN T
X7bDOTHEEMRINT WS (I 1990)

(4) MIS 2 LGM Cold-1 (#128,000~24,000 cal BP)

C OB OERMEAHEEN TV DL D T
s ALl E RO WA O V'RV LRI
Ry aTFR—EHEROFY< Y, ZHEBFR
DA IBRENRHBIZTTH 5,

RPDIE, FISVII, FFVITVH, ATV,
NAV Y, YHEREDOENPHE SR TEBY, 209
HLFw< I OHERY VRO R E 21 OEAR

HWEMEADHEH, THSIZF RGNS & o
(AMS) LN E SN2 DTHY. HERDIES
DENFELUE BTV, Lo L, EVBDOE3IRR
LI TOAHEIZEEN S KILKAATKILKIZ
MEENTREIENS, TORINKIGHENBBLZ3
TR OHREW THHEEZ BN Do L5 T R
AL, BoLAOENEHELZATKINKDORR EAL
LEELTHY (TER B MR AF1993) . Shdh
MoIE, FLA DERIZITER XD P LV
EWVAZEIZRD, FIFZOE O/ E VI LIRS,

(5) MIS 2 LGM Cold-2 (#724,000~15,000 cal BP)

ORI OMLEEL T, B0 REZ Db
DRI VBRI RHE SN TWEA, Fik
FEDSDIIALHEE PETHHIEDFEH B EN TV LA
Thb, WREOWNEEREORRAH»HIZTFT~<
I DEARDBHREEN TS, WIEODHDIZ, H°
©TI315,780+380 'C BPEWHE A HL G S 95,
ZDHOWETF IR IR T RENEHED R |
DAEAIX37,000~38,000 'C BPEW Ve SN F
2. RATHEDF < I OERELTEATHEN
T&7216,720+880 "'C BPix. F~» AN EFY
I INRZR Y BATTADE 2R CT R THlE S
N7zbOT, HONTAEHE. BRI OB P AL AR
ELTREPFHZEIZHEL VY, SHLTZENDEZBE, Z
DRI F I = I PELEL TOIE D ZRRERLE RS
NWZEIZRB25 HTIRAESE T OB KD,
MEAANHO VB O KRG 2 #E ShBY), 204
RUIZEN OV FOREDRAERE L TiROBT LA
(18,140+60 'C BP =22,094-21,864 cal BP) Z/R¥
SHIOBEROMONENLIENL, T2, TOVIH
DALA DR L7-DEFRCAE»HIE, HEIABRRANT
IHDIEH, F~NEOWAF O EHDIME SN TWS
(A 2003) o

Zofh, LHEEOWRB POV, HFRO
WOSIET I RAEIL TS, T2 R ER T
OB A Dideards, ZHIEOBRYISIEIHEY
AHHESN T2,

(6) MIS 2 LG Warm (#/15,000~13,000 cal BP)
~MIS 2 LG Cold (¥713,000~11,500 cal BP)

HABICHBWT, CORBOLDOEHMEICHOIZE
BHIITZEAE 2V DF DS, IR B 5 o 1§ JE
HREBROYNE Y ) TVADERT, FREIEHE
DA AP S5 7212,080+100 'C BP (=14,046~
13,794 cal BP) 25t 3h T,

CHUBEORRICB VT, HEDALTH TR O
WHZ MBI TELYEFTEL T, A T IRJE KR
SR, R S LA R AT 0 A BRI B 0 ) B A
BRI 3 76 38 B D S5 A TG SR (L2 AR IS Ko TRl
SCIREARETIN) I TSR ER S5 T OB o S5 4N8 O RE AR

O3 =

FTBHFSTSUSNENOSEFFONISHEw =<
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(p R & - T7580 250 ''C BP). Rl FRE
DI ¥ FR (7,092+46 “C BP) Z M5 TW
%, ThHiE, MUAED ZOTHEIh TV
2. ENENOREFMIE L CHEPLTWE, £
WZiE. BAEORMIEAERLRVWHEZDbITNIIHEA
TIEWV 525, A% &AL L S IuMIbE £ T
BEMIHOEZA R L 1T A ERBADOAN D
WRINCERT A TH o728 TwD (PN
»* 2003 ; Iwase et al. 2012),

2.3. BHOEED T LD

UEDXIICHONZERTIEIH S0, HAZ
B & MESCREIC 20 T OB WA DAL 2 B
5L REL3ODDODHPICHOIF AL ENTE S, £F
1%, MIS 3 Trasition~MIS 3 Early Cold (744,000
~28,000 cal BP) O TH 5, T DRACITARIMN ~
HMEL DAL TW2Dik, Fov vyt
V) B BEE T, ZIEHT ORI A S
TOLEMMTH Do ZOREHIZ. /L 57R
B I OXTEUT, aFRoOT7 7 FHROV
bELL T REF L LB T LA, B il Bk o
NJELLTF, s BOR)E & i /S 0 5560 % & THIS
CENTESLD, TIHE, FIYAR, FXF. 4%
FOTFITR ATV VHADOX) BRIFEOH T
WHTAHASNEHD, LD XHIZBAEDHA
FIBIIZAER L TV BAMITERLTE ST,
L EDORIZERBLTWE LD, ZLTFYI v
VIRFFY I IVADEIBRIEOARD L \0iFE
DB THMMMLTL T o 72ME 2 Eh SHK &
n<Twniz,

—Ji. RIFBICED LS REWAERL Tz
OM»E ALABIFZEALER L2 VWOTHERT S S
LWLV, XV ERABYROBW I HAVERL
TWwizskZz oMb, 9 Lz, SUMEDERDIL
LLZEDbDH, HEOENI TR VY IR
ELEWH AR L JLiEEICE T E L T2 &8
filZz %o

ORI, EELDOAETMIS 2 LGM Cold-1~
MIS 2 LGM Cold-2 (#728,000~15,000 cal BP) T&
o HMOIE. HAGEO KB D AMS “CER
OB TEETEX 20250, ZOMKROKNY%Z
Wit Lo ZORE, TV L TIid36m
BHHTE 57— %233 48870 +1,770~23,600 + 130
UC BPOfETH B & L7 (Iwase et al. 2012) s & D
5 DB LA 2 BIE AR CRE1EB £ 227000 cal
BPEWIHliIZ % 5o B RAMRIX, BEG (2007) T
bIROENTWE, SNPBELF < YU 7IdAR
L=t H 225, ORI TICIEAEDS
IRV IBR LD T EwWhrEEZONS,

—H T RYVEAV Y TRIIOEKHTE 57—
¥ 70 545,110 +480~19,530 £ 80 ''C BPO 1. JtifF
BTERALTWAEEZ 5N TV (Iwase et al.
2012)0 ZO&RDH L VEREZBIEFETREES
X Z2J730004EHT & 2 B (HRED S OB EHETE
LB EZ2HERH) . SO YyERAY Y
FALEEIIZER L B oy L ED R
DD L7722z 5. FRFII Y TRF
T I A ELEPHICE W TREE DMK,
K 28 ) (LGM) D L ) L RHEEICE S
. LGMOBICEAEE K- 723 Y ERAHWEOKR
RAFE L. LGMPBE T T2 L2 >ThHE -
B X > THARYVE» IR O AL o
72 (Iwase et al. 2012) ZHIZHARFBICBIT 5
BT i O KW ZL B O AY 572D D8V 27T
ST EERBLTED. ThoORREIC
HHS . BARYEOHMIRD F R ERIZAFHIC K 5
F=N—=F N V) LY IFEBEEHICK > TH &5k
CENTARROETH B L FIE L (Iwase et
al. 2012,2015)c W NIZ LT IHA R ER DK
WZFOMIRIE, 7272 — O 4 k3 e
ColzbDTIELRL, BYVBEIWIRBEOEILL -
Ty B OWDREF OG5 250 o mi %
HEBANEEST X IITAZ D,

COXHICLT, MIS2LG Warm (#15,000~
13,000 cal BP) DIRgIx. Vo HR KB v H LR
LN VEIHATE Do Tze ENHIUE T Thi
BE3DM R DTH %,

2.4. % WIHA 2RO b g8 o By ki

Z T, MALDOBWHOB I H 72 5 AL i E
WZHEH Lo, #IIH A SRR o AL i3 oo fif AR 1
KRFHIZWZIEIVIE. bYCE, IV RLRE
DR AIA SN2 TH o 7225, $#1225,000~
16,0004E IS IE. 21 Tl L7 AMAsiy L, FR
WIRH 5 & EHIWZHETF N VILEBIZALN S 7
4 =Y Larix gmelini DB H SN B X 9 BB T
HoltbEZbNTwW5S, ZOHk, Blkiiglte
DI, P TIIERLER O A ¥ BRI D HA
E L L7z (FJE 1993) 0

29 Lz, deilE @l B4 5 B LEiLn ok
Hix., VDA TRANL Y Y HEBIDT NI
MESNTVAIZHEE RV, VIHEOS LD
o TWVD DI, KBlITBRIZLHIIZTVEAYY
(135) LF o=V @) THhb, TNHDIE
FAER A H1E. BEEIE L 22ERT (BT, 4
RAZEEA) £50,000~20,0004EH0 FTO VY I HD
WAHHEHS (RE-a7 75 X ) FOREHE) L Z2h X
DL T DWHRVIRIZKRECHNT S 2 EA5T



& % (Izuho and Takahashi 2005) .
EHREVYDOVLIRREFMICKRETZE. &
5 1ER34,5004E 5 & 47,8004E i L2 A o> 5 3 )4 3
B ICAER LW EZONb Ty IR
tiEcTH AL, ZoORHICEFYy~ Y E=
YERAVY PFEIEAER L T D EEE X
LNAHXHICh-TETWVAS,

2.5. B WIHA 2R Db igE O 11 2 A

JeiEl ik EaT 7 F (En-a) @ FALOJEHEH
Sk, MiANALEE \E-LEYFLC-15). AN A%
fEONPECHEY) . # A A8 (MA-1&EM LC-11).
AN P e T (UM = A0 11 B B, 5 3 o0 TR BF)
HEDAMMEREALONS, 72, BiEaT 77
DOENORHECHIZEFANA2, FT A7, BE
KZe7 & OEH D S 3Bk & il N S EEASHE &
NTWwb, LGMZHifh L. £ s BEERI 2 H AR
BWZALITPE S TRESZBILL TV D T EABRS
% (Izuho and Takahashi 2005) o

FRIZ, M At A EEe s T -
YRYTHEOEGLELRBETOF—T 75—V R
FOBRBEOHTIATEI O R LTibhzy —
Ve Fy PEBLTYS, —F. DNFH R A
FALHEE X 0 b R 7 AN O 15 BERAK T O 5SS
EHELCTRICREL-ABHTHILLEZON
o BMEaT 75 L) FTRICAONDZZIDE I
TR, SUTAERT LR O AL 1 & BN I S
NBERLREBOIK, Tl dhr)Fo~ry
v e UERE oI E L M L w22 REEAE £
515 (Takahashi and Izuho 2012),

3. 20174E EE D ETS B

20174E 1, HEL, Ev TN, B YT ARED
AMS"CAHE S E SN TWAB Xk ZIEL. EN
TEHIAEEAT - 72D L Wk 57— & R—=ZEK 2179
TETH Do XML TIE, 3§ TIC—EREIXS
NETIZHPEL TV LA, REEN S IF. BN
IR L, 22— 5 ¥ 7 REEICBIT 2 BB O
ZE DHAIRIMIZ OV T OB RA TV,

511 ik

TERGRBFRIMA (1993) ERULBR] % FUER
WHH R L 161H

TV (1993) TR 2570 & 7 L
BUBEA A ] VIR & 7 L ) I W -
B - LS 3-21, i R R T
it

Iwase, A., J. Hashizume, M. Izuho, K. Takahashi , and

H. Sato (2012) Timing of megafaunal extinction
in the late Late Pleistocene on the Japanese Ar-
chipelago. Quaternary International 255: 114-124.

Iwase, A., K. Takahashi, and M. Izuho (2015)
Further study on the Late Pleistocene
megafaunal extinction in the Japanese
Archipelago. In: Emergence and Diversity of Modern
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Kaifu, M. Izuho, T. Goebel, H. Sato, and A. Ono,
pp. 325-344. Texas: Texas A&M University
Press.

Izuho, M. and K. Takahashi (2005) Correlation of
Paleolithic industries and paleoenvironmental
change in Hokkaido (Japan) . Current Research in
the Pleistocene 22: 19-22.

B (1990) [HAE & 41 (5 mse] 29
163-172,

A (2003) [45385 R T R D SER B & Y
301 S i o W FLBLE AR ] L B RE S H AT
HABILA Z D] B 40 - B 5 - M
BH# : 284-386. HLAL KM E o

TEHE—RB (2012) TIHA 25 - M SRR O BB AL i)
Frattk, 376,

PRI R - A 3540 - R B - SREVEEAT (2008) [ i
W VLR O 7 F 5Hh 5 i U 7258 i 2L
HARRELR & T OB R FAEA [EMBHE RS
WF7eH) 57 (ARFHFAHE) © 55-63,

E R — (2007) [ HAZ S O R -2 B0
% BEAMEFLEY WA O T Bl AR ] [IH A 280F%e] 3 ¢
5-13,

% — (2013) THARDO Y Y 1bH, ZoOREER
DEDLY | TS E AW DI 23 © 65-73H,
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AR ATIC & 2 RIEFE LNy b

mRE & NHOTHOE I ok LR

1. LI

ifiﬂﬁﬁiﬁ‘ﬂl‘ﬁﬂiciﬂf’fd&?ﬁfc%’%’ﬁﬁfﬁ%*ﬁ
LURA GG COWRBFEER DL, Eikid:-
%%Aﬁ?@ﬂﬁ&L£WTu‘ﬁ£®A&®$ﬁ
BB OHEE R B OGN Lo TRIBRIC AL DL
ZIRLMERICAHEN TV S, BlZIE, EEH o+
T2 BAFAROTIFT—r Y RWF = F AVY (eg
Ecker et al. 2013; Hartman et al. 2015). »5Widt
BZOLOORERMARISHEDEH BREEDOBICH
KAONTWD (e.g. Cerling et al. 2011) — 7. B
F L F OV O R ITEDFENARE (Abas T A5
PEARIEYSr/*Sr7p &) %50 H§ 2L THh LA DK
WRIEIZB T A AP ON LI EbH S (Britton et al.
2011),

BHOMIRT HLAT YT 7Y 22 A2V DHF
RNEE [RE - FEIL2AOT VT EE BT H17
HRROMY ] Thb, TV MVEEDOARET
FZofTEIRRE. FRCIATENC 5 2 A8 57
BDOVKDPDHM FEERALI) AT, EZHPH
B L TWBL Y M7 OB R O il 1t
BN RE WG 5o T, HEEOBUIRE S
DREEITOWTH RSz,

2. 20164 EEDOWFZETG E)

KHOEHTLHHA - IHANOFFATE - 5750
WD RN B L OZITBE T 2 R (FRICBREE
) DFERIZOWT, KDO2DD BRI F — <125
FL7 $4bbH. 1) BB R E RS
BrC X % 8 BERBE OB IT & IR o 2. 2) oy
T AR FEFRMARICED O RENETE, T
Hbo T—< 1oV T, BHEETS a5 —
Ty R BIUEE T XVE E NG5
BRMT. T— 21200 TIdl o R FERM A
Iz L (Cerling et al. 2010, 2011; White et al.
2010). MEEORAE (HbkHE) 2B L7z W
NHPWEREDE S N7 FHRE CTH 205, B
MTHOLNDHMAZBRRTARIZ N,

ETRRRESE N B EM R REE NEEG—

2.1. BP0 AT IS & 5 R BB
5i - JPSRiRmg o5

FBL72391, Bi@EFERICOWTIEEhaT—
VI URTEWRT D IF AVE D20 D Fdn BARKL R
=T IMNIGH R RA D, EHPOAIREE DM
BB CIIEIT R OB T g —r EDO Y
PHIRAE T DY BDH LA —BICHEI EoRET
R RRAFIRBIE DTV B R CTER V. — 7, R
HThhisimtkomvweras 72374 [Cay, (PO,)
s (OH),] TEITHE I A H O F AV XY EH
Micb7z2R 50 1A TN 570, (b NEHOW%ET
FBEVBI NS ERS (Lee-Thorp 2002; K H
2006) 0 BLF. AMETHOWONSL &S FHEITOW
TEIMHUISHAN T %,

(B ARLRE D 2 AR BT« 5 i

AP EWIIRIL W LB HIC B, (kMg

D) BIWEWEMBERICBIIBIODOERLALTHDT
oo Thbb, KHEREHEK S 20K OHIKE 54T
ALZEITIRNT 5228 T MR B O PR A BB
ZHETEHDOTH S, HHT HMMMEPLILHIZEST
BONDEMPRLD, BBEPICS->THII—F
VO - BRAMARLIEERE, WFZFAVED
S - TR AR BRI O W T O iR D -
55, WREYHPELMOY G, IF7—7 VDM T
DRI BRBON MEH LI LM TESL (IR
TROCHY DB LT LT REETHo7D 0L
s RE) . BEOBW B DL E ARG HIZON
THMZLEL—D T TIEZ HDHLDTETLLLBMS
72wy (Bocherens 2015) o

CCTREFMARILEE, BHEYE ORI AR
T HRBORMARLDFEAELTESN, DRl sEH
WTRDIINTEFZSI NS,
& (%) = 10° [Rgampte 7 Rtandara = 1] (eqn. 1)
Rampte & Ryiandara i3 T N E NGB L BE RN BT BT S
B AR D% 3 (WAL T 5, %:/78— )
(Coplen 2011) o RIKDAWiREL D F - BREE
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HERE VIR R OENIB > EHH I~ ¢ L CEREERN - THDT

EIN AR D547, NTDO&IEHLHDOD, HDH—ED
BB D HHZEAHON TS (K1), FIZIE, Ak
R R AP P B SR BT BAE BRI 225U XD, Cpll
WECHEW Tk KRV ARILAIRE R 2B ER. &Y
D RSOFENFITLY, B EOBRIYIZ L Tl
AW SR RN AR SRR B2 L THS (Schoeninger
and Moore 1992), FE L2500 jr FEOH A FEDOE K H
HB120. PRKAEWIRIZES>TRM AL DN DOET;
HBRECELZ25, HEZHICRE T IR VE RN
IR RN 2D DM A3 5 (Fry 1991),
INHDORARDEEIEORMARD 5 ATMA T, 1%
BORMIZBI BRI DO E B ZHZELT (RLlt
NRTEWFEMARIHEE B OMIZHEHM T % Minagawa
and Wada 1984). ZMMNHSVITERBMIATEZENL
BVERTWIzONEHEE T HDTH b,

RORSAS WATF ANVE O i F - TR F LA
AT TIREDH VIR DORE 25—y NI TES, HlZ
X T 2B LA EEDITT IT RSN A ramidus®
O FAVEDGIATSI, B LOMBCHMITZ
LWHRMEBRBEIZA B L TW -2 EdURIB &N/ (White
et al. 2009) (727*LCerling et al. 201032 M), =D
IOLW D IMEL B BRBE I ICOFEAEL T, £
PARIIZOWTEL T DX BRIF AT T LA TES
o W ERENEH DM TF ANVED ik H R AR

13HKI8-14% DD DB (F BRI TIE~14%)0 W

Bl RR0, SHEEEME T 58 W TIIHLEN

DFEWIEEN I e FRNAR L O AL P L i 3R

BRI D EWCO,2 L. SOCO, DM AT

URBBEAF Y ELTHRR T OT 34 M AEh 5

7o, L U722 K97 8 - 11 B 4 1] o R AR e 2212

g2 EL 5L 2515 (Clementz et al. 2007; Hr

B+ R 2011) 0 A, B FAVEORRTF Y

T8FAMIZAKRBEWA 4~ (OH) i &b o7z

wRBEA K (COy) 28%IFEEENS,

e LRI I T RYA MDD RTEA A ¥ DILL % A
DERBAF T, KB EWHORFE (37
. ALY, TRE) CHRT 20T, HTF AL
B0 i AR5 B 0 e # AR & ik 52 T
x5 (= 099; Jim 2004) -

o TRIAMPOBHRIIREEA A+~ (COy) &Y VA
+> (PO MK T 2bDH B2, KEEEKGTO
% OSHULT-HARETHY, EEARAT R
MEEL D, AT SEOERNIREDIHI7TCT—E
DEYTIE T23ZA MR B A & > O3 AR I
&y VYA v O F M AR 3 ORI K 55 T
OBFE AR IIE— 2 DM BIRI4RIZH S (Kohn and
Cerling 2002; ¥2%7132° 2013)c L72A3>THiTF AL
B O AR IR AR B O K5 OREFHE
R b2 S5 50

o FiM DEIZE TN L KRDOBERMARL IZREADZ
NEIFIFHLVD, EHOKIEBROBETHEER
AR DS & 22 B (Yakir 1992). & o THEED
B 2T DAY & BECST BTk, BEK
DRI & 0 KD EE AR O 1 %
FfARE A SN S,

(e - Fik]

Tor Hamar@&# (Jebel Qalkha, In¥y) Hi+&)
W20 (9a 225-230, 9c 222-) 25— VDR -
SRR IR L2, 805 g5 B2
DL, 7R BIOHMKTTBE BT ZIT572
W%, FLEKZHVT0.7 mmEL FOHA 2% bL9
WAL, HEE - KBTI M X R0 bR 2
#iio7ze RBIIETF LTI as—r 2L
(Bocherens et al. 1997) . ARBOREOE &
b# 2. BpHOEBZ N L0BERe 5t T To

A3
co, -
: I # |
a0 a0 il
P A0 !
00,3t o4 1!
it il
— a2 L
.7 I
|| &8 eg
il
LESN L I
e i!
— e i, il
C, i = R > I'_"M*:':l*".H 11
28 \ TG0, -15 | 13 | ‘ur_-"‘-_/‘-__z
\ FOM 35 . :
IR (SOM) Ner g 3 | ity

26 ‘\.\_. 2R ___,'/ ! ‘EH#EU; +3

s POM 22

DO .23

B BAOREHRRERMULGAFOM. KENICO,77v7 RERL, BARO KRNI FERMUAED A THHZEERAL TS (Fry
2006. Fig.31£0%), &XFT—IVOBBRRECEL (%) £ KEIOBERBTICHIBMAERF (AL %) EZhEThRT,



a5 —4 Uil b ARz (Sealy et al. 2014) .

(RSO - Z%E]

ERoOWFhodmtdcd, FALAR AT 7R &
DORERAS—r b TE ol [lE D -
AR DOFERHITB T 246 B OIRAEIT R Ve
BEZND, GHRITTIEHET O HEER R TLED
W2 XORGERRWERDNLROR T I EEN 5
FT—r M RET B,

2.2. 15 L B WA AR D BT X 5 #3003 B it
LNV Mo AT

[ IR R BN J5idim

BT IS BV TR R B A (MK O
IR DK LLLIr OE G AR TIIBHE AR e
R 5) SO K FEM AR SN B2 EH35
5T 5 (Lloyd et al. 2008; Wynn and Bird 2008;
Cerling et al. 2010), FIHiDIZEAEDKRAKRDC Al
WCTHEOITH L. BIF7GiieE k355 ARDITEA
ERCHIMTH B2 THbD, LikL72&H, WHD
B FERAR A GE BB D@52 UL K& 5%
BAHERT O COEWH AR (SOM) OfEIZH
Fmesiig (132 2001; K1l 2008), CerlingHidH
S LI2SOMD jie R AR L 7 — 7 2 EAE DT —
FR—=AEML. HEE BB BIT 2B R D
e AR L7 (Cerling et al. 2011),

Jfue=1sin[—1.06688 —0.08538 (6"%Com) ]}
(eqn. 2)

ST T BEUS "ComiIBH BB, SOMD ji
FRMktzzhZnE£ T, HRIZX>TSOMD jr
AR DBy D77 % 2548 56 B 8 I Ko THL
TEBLILIIRENT VS, WA DB ILTIE T
D RERIE DR AARGHT BRALNS D (e.g. Cerling
1984; WoldeGabriel et al. 2009; Cerling et al.

2011) . ARG TIEHD EF7ZRwn,

[#%L - Fik]

Tor Hamari&#F (Jebel Qalkha, IN%Y) Ol
HHT LA 2 3 AR o H g KD PRI 72 1 25Kk 6
HRMHL (3] v Idvbry Z4ERMWEICINS
NOHORNOBBENLRERDBTTIHONTNS
(FHAY - MM 2017) 0 T AL B 3B HE Y 22 1 HETOC
(total organic carbon) D RN AR /BT ED-
726 15 mLF2—TICHIEERZ205 glIERBL,
R ZR T 57201 M HBE2W-LVEMA T2 5
WAL FCHMBERH L, S EHDELz, K
ZHOTHRIL 2B S, SOMD jié # WA 4k 55
B OGRELE U720 SRR i 3 [ A7 4K b 1 [ 37 F 58
PS8 N PRI L B B LA STV A EA-IRMS
GEH S Hat Flash EA1112— [l 7 Ak W 282 097 3
Thermo Finnigan Delta®™ XP) Z Tl EL 72
T2 B 13 £0.24%0 TdH o720

(R - B8]

SOM® jie % AR LR 1X-21.7225-24.7 % D FEFH T
Hotz (F)o 42 kaDFM TRATDH-LBFELL Rk
DL BN THAMRL B BB ARSIz, F72
eqn.2% VTR E B R 2 FI R L7222 A, BXEL-7
Hrrs72, ZHiECerling et al. (2011)TEFZSIL:
FEEARIZL 7259 & Woodland/bushland/shrubland
W FHENDHERTH L, COILhD, Yok
B oRAIE. 1) DRLEDBAEOBG KD XH %D
DT GhotzlEl, 2) 4TFERTHADORR BT 7255
(~50%) 2HHEHMDO KO THEAITHEISEDS
BHROEE VL T2 EATRIBEND, DR
FAZFE B TH AR RS OIER 23D 2 ML IR L 7=
AR 2HE OGN TIYIRBE 2 & 51
EALL 724 0 OFE L T E LR\ (Emery-Barbier
1995)c C-DREIIER LFHICZL WO THE TSN
A ERCTHEFITEMERRME. SHICEEOA-BET
FHE AL - AL L2 e RSN T A (Emery-

®1 Tor Hamar&iF T ENDSOMEERMLFLL. B3R - RREFE. C/NHLS L UHTE & h B BIRER,

Sample # Site Area Layer OSL dates Archaeological remains ~ 8'°C % ~ Nwt% Cwt%  C/Natom foe (%)
JQ16-S1 Tor Hamar Block | Layer C 14-16.5 ka Epipalaeolithic -23.7 0.049 0.755 18.1 67
JQ16-S2 Tor Hamar Block | Layer D 14-16.5 ka Epipalaeolithic -24.7 0.010 0.164 19.6 75
JQ16-S3 Tor Hamar Block | Layer F 33*+3ka Early Upper Palaeolithic -23.2 0.011 0.161 17.4 63
92+18 ka
JQ16-S4 Tor Hamar Block | Layer G Early Upper Palaeolithic -23.6 0.014 0.130 10.5 66
(outlier)
JQ16-S5 Tor Hamar Block | Layer G 29+10 ka Early Upper Palaeolithic -23.1 0.006 0.057 12.0 62
Middle Palaeolithic or
JQ16-S6 Tor Hamar Block | Layer H 42+9 ka -21.7 0.018 0.142 9.4 50

Initial Upper Palaeolithic

O3 =
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HER IR | S ENSE>EHH O ~ \ S U EHEERI O HPF

Barbier 1995)o DJE TALIAKWSOM i Z [F A7 ALk
(-24.7%) X OERE OB ZLABDO X IRD . BLE
15 TAER O L FMAR L DML T (Soreq Caveldli i
ARW) LA D DB LNV (Bar-Matthews and
Ayalon 2004)o SOM jje 3 [ AR H U2 X248 76 Bl 75 =
DRI RELREDESTVRED T, S EHE M
BEWP T RELTHERELZ RIF 2L EN DL, %
BritoR i RE, ARG THN LR DA OO 1
BB T3 A28 T KDEEMI R AL B ORRIED
HONERD7259,

3. BUEHEAT P ORFSE

YRR GHIC OV T, FNF v O
B HOMC FAR AT & R GAA TV %o [ ESE
EERZI2DONS, aF—=F VORE - EHEN
WARGH B X OWSF = F A VE DR - BER
KoM Z R ERHTH B T 2 —¥ v v K¢
Biogeology Workgroup & ®3tFMZEIC X %), Hit
HEIZ DWW TIZB] & i X SOM D j 3 ) v AR 5001 % 52
W3 %o —J. LD REEE O FVARSH S I T L
THATBEY. SOMDIHrERERA L TliBREE
BILEAT) PETH S,

4. FLDESRDOEL

PLEARTEEIZ, Gy oz onwTids
B DOFRAF AL, Z L DRBHID VTR E MRS
iR CAEMRMEZ LM T 2D HLVABLAAR N,
WA T F AVEIZOWTIR S HOR RKETHE5
— N RAEEDO RSEEE T L, 57RIESHELD
SARCE SRR bE b NS, B D
BT FANVEOGIICE LN RS AR BTE,
W IR DR ARGHTICDE D RS CO M A2 H#
BT, BEEDOANADBEDINRBRETED LI L H)
WERMLCTO7-0» RT3 MTER5, ZhBAt
OB T REWGET — < I3 H B A5, BRI
DLW BALRR Z OMDB W O/ M BLEFIC AN
L DeKEb BRI T 2 T — S el 52
LIXRETH 5o

BAERHRATINCE T 27— OERUHE L Z YT
TWAH, IFRIIIMBDITENCE A28 12D HLY
B BB LIV ZD72DIMIEE DM HED B
AN, HEOBEEAL T =7 R—=2DWFTE N %o
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Biological and cultural transitions from the
Middle to Upper Palaeolithic in west Asia:
a perspective from lithic technology and
settlement behavior
Seiji Kadowaki
The PaleoAaia project investigates the processes
of geographic expansion of Homo sapiens into
Asia during the late Pleistocene and concomitant
changes in material cultures and human behaviors.
From this perspective, west Asia is a key region
where the initial processes of Homo sapiens’
colonization in Asia took place. In fact, the oldest
remains of Homo sapiens in Eurasia have been
recovered from the middle phase of the Middle
Palaeolithic (MP) (ca. 130-75 kya) at Qafzeh Cave
and Skhul Cave in the Levant. However, these
occupations were not ultimate colonization of west
Asia by Homo sapiens. Fossil remains in the late
phase of the MP (ca. 75-50/45 kya) indicate that
Neanderthals subsequently occupied the Levant
(e.g., Amud Cave, Kebara Cave, and Dederiyeh
Cave) and the Zagros region (e.g., Shanidar Cave).
As for the Initial Upper Paleolithic (IUP) period,
hominin remains from Ucagizli Cave and Ksar
Akil Level XXV have been suggested to show
morphological characteristics of Homo sapiens
although detailed analyses have not been published.
Only Homo sapiens remains are known from the
periods since the Early Ahmarian in the Upper
Palaeolithic (UP). In addition to these records, the
presentation discusses the implications of a recent
find of Homo sapiens remains from Manot Cave and
ancient DNA studies as well as lithic artifacts from
the Arabian Peninsula in terms of the co-existence
of Homo sapiens and Neanderthals in west Asia.
The presentation also reviews archaeological
records relevant to human behavioral changes
from the MP to UP. As for the lithic technology,
widely known trends include changes in blank
morphology and tool types as well as the decrease
in the size of points. In addition, I present newly
compiled data relevant to the provisioning of tool
blanks. The data indicates that the development
of bladelet production from the IUP to the Early

Ahmarian enhanced an economy of raw material
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consumption. Because no evidence indicates poor
availability of flint resources during this period, the
more economical consumption of lithic raw material
was likely a technological behavior that reduced
costs for the procurement of raw material. Given
high portability of bladelets and the concomitant
size reduction of points, the UP lithic technology
was probably suited for high residential mobility.
Thisideais examinedinlight of geographic
distribution of UP sites and the site organization
as well as evidence for long-distance resources.
Possible factors for the increase in mobility will
be discussed from a view point of dietary range,
which broadened in the UP. Asearly asIUP,
foragers at Ucagizli Cave appear to have included
low-ranked prey in their diet. The expansion of
dietary breadth has been interpreted as a response
to the declining availability of the preferred food
types incurred by demographic increase. The shift
to higher mobility might have been additional
foraging response to resource decrease.

One of the questions in making links between
biological and cultural transitions is whether
precursors of UP settlement behavior and lithic
technology were performed by part of the MP
populations (particularly Homo sapiens) in west
Asia. Another important issue is whether there
were changes in climate, food availability, or
demography, which would favor the expansion
of dietary range or high residential mobility at
the transition from the MP to IUP. In any case,
settlement behavior is a key aspect of human
behavior that can be linked to lithic technology
and subsistence. Mobility has recently been studied
as a factor affecting cultural transmission and
cultural diversity, and it can also be linked to the
ability of locomotion that is constrained by skeletal

characteristics of relevant hominins.
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Neanderthals in the Levant: intra-site, inter-
site and regional analyses
Donald O. Henry

Information derived from fossil, genetic and
dietary research of Neanderthals has increased
greatly over the last 2-3 decades, but in many
ways our understanding of Neanderthal cognition,
social organization and land-use strategies has
lagged behind. The research reported upon
here involves an integration of evidence from
Late Levantine Mousterian sites in the southern
Levant, especially southern Jordan, at intra-site,
inter-site and regional scales in an effort to better
understand these issues.

At the intra-site scale, the high resolution
recovery of multi-variate data and their contexts
across three stratified living-floors at the Tor
Faraj rockshelter allowed for the analysis of
their site structures. Novel spatial studies
involved Hearth Pattern Analysis and Ring and
Sector Analyses. This approach addressed the
palimpsest problem, sorted out the sequence of
occupations and provided for a reconstruction of
the sizes of the groups that occupied the shelter,
the durations of their occupations and the ways
in which they organized their activities and
conceptualized their camp space.

At the inter-site scale, the features, contents
and landscape settings of eleven Late Levantine
Mousterian sites in southern Jordan were
compared in an effort to assess their fit to
dichotomous settlement-procurement models
(i.e. circulating and radiating). Although itis
traditionally held that Neanderthals exclusively
followed a circulating land-use strategy in which
resources were only exploited within daily
accessible site catchments, our findings also show
that a radiating strategy was also followed from
some sites. This involved dedicated, logistical
exploitation of distant resources which were
imported back to longer-term encampments.

At a regional, Levantine scale, site exploitation

territories (SETs) were reconstructed for
Neanderthal and Modern Human - Early Upper
Paleolithic groups using satellite imagery and geo-
spatial digital data. The differences in terrain and
locomotor energetics of Levantine Neanderthals
and Modern Human - Early Upper Paleolithic
groups indicate that Neanderthals habitually
commanded smaller site exploitation territories
(SETs), principally situated in the rugged
Mediterranean Woodlands of the Levant, whereas
early Upper Paleolithic groups generally enjoyed
larger SETs and displayed a more generalized,
wider settlement range encompassing both
rugged woodland and more regular, level steppe
landscapes. The broader implications of these
findings may explain the biogeographic limits on
the Neanderthal dispersal into Southwest Asia.
From the perspective of our workshop, our
studies suggest that an integrated approach to
researching Neanderthal behaviors at various scales
is productive. Also, from a broader perspective, we
may want to pay closer attention to the sources of
our evidence relative to the huge time-space grid

represented by the Neanderthal world.
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Late Quaternary vegetation and climate
variability derived from sedimentary
archives stored in Eurasian lakes: case
studies, achievements and challenges
Pavel E. Tarasov
A number of research projects with a focus
on cultural and biological transitions and human
adaptations and dispersal during the Middle
and Upper Paleolithic would benefit from better
knowledge of Late Quaternary vegetation and
climate variability. A time interval between the
onset of the Penultimate Interglacial and the end
of the Last Glacial (ca. 130-11.7 ka BP), during
which modern humans expanded their geographic
ranges to all continents except Antarctica, is
of particularly great interest. Did past changes
in climate and vegetation influenced human
population dynamics, cultural traditions and
subsistence strategies, and if so, in which way(s)?
Could we see major differences or similarities
between the large regions? These and similar
questions were raised in both archaeological
and paleoenvironmental studies during the past
two decades. My lecture is based on a several
case studies performed by the international
and multidisciplinary research teams in
environmentally different parts of central, north-
eastern and eastern Eurasia. In the focus are new
results of quantitative vegetation and climate
reconstructions derived from the pollen records
stored in the lake sediments accumulated over
the past ca. 450 ka. These results are then
discussed along with the other global and regional
environmental proxies and vegetation and climate

modeling experiments.

Reevaluation of mammal community
structure throughout the Last Glacial:
implication for Neanderthal and anatomically
modern human population dynamics in the
Southern Levant

Miriam Belmaker
Faunal turnovers have been related to climatic
forcing as a cause for dispersal/extinction of
hominins in the Southern Levant. Evidence for
climate change spanning the last glacial are
numerous and include stable isotopes derived

from speleothems and botanical remains. However,

the response of fauna to climate change depends
on the amplitude of climate change. Thus, analysis
of fauna is critical to understanding the effect of
climate change on mammals in general and by
inference on hominins.

It has been suggested that shifts in small mammal
community among Middle Paleolithic (MP) sites
reflects major climatic changes between marine
isotope stage. During warm stages (MIS 5; MIS
3), Saharo-Arabian mammals are present in the
Southern Levant together with modern humans,
atropical species.In contrast, during cold
stages (MIS 6; MIS 4) Euro-Siberian mammals
are present together with the cold adapted
Neanderthal populations. Alternatively, inter -

site variation in Middle Paleolithic micromammal
fauna reflects spatial differences within the
region and not temporal difference. Distinction
between these hypotheses has implications for
understanding continuity vs. turnover in hominin
taxa during this time period.

Since the original analysis of faunal turnovers
in Southwest Asia in the late 1980s, a wealth of
paleoclimatic proxies have been studied and cave
sediments have been dated. This new data enables
reevaluation of the hypothesis that climate -
induced mammal turnovers were a common
feature in the Upper Pleistocene of the Southern
Levant.

This paper will a multi-tier approach to test
for faunal turnovers in the MP of the Southern
Levant and will include temporal and spatial
distribution of both large and small mammals
spanning MIS 6-3 focusing on paleodiet, presence-
absence, and relative abundance.

The large mammal community does not change
throughout the Last Glacial using either incidence
or relative abundance quantification. Similarly,
small mammal assemblages suggest that inter

- site differences do not necessarily reflect
regional faunal turnovers but are consistent with
the spatial environmental mosaic within the
Southern Levant region. Moreover, paleodietary
analysis using mesowear suggests that there is no
appreciable change in the diet of fallow deer and
gazelles during this time period. Results indicate
that despite climatic fluctuations, local mammal
communities persist during the MP throughout
the Southern Levant. Thus, we may infer that



climatic changes were not of an appreciable
amplitude and did not have a critical effect on
mammalian population dynamics.

These results suggest that although hominin
taxa show evidence of turnover during the Upper
Pleistocene in the Southern Levant, we need to be
more cautious about the role of climate - forcing

in the process.

Archaeological issues on the emergence of
modern humans in the Zagros Mountains
and beyond
Yoshihiro Nishiaki
Situated at the crossroads of two major
continents, Southwest Asiaisregarded as a
unique region for the study of the dispersal
processes of anatomically modern humans from
Africa into regions of Eurasia. Significant effort
has been made to explore the archaeological
records of the Levant and southern coast of the
Arabian Peninsula, two important regions of
Southwest Asia that are likely to provide evidence
of the earliest colonization of modern humans in
Eurasia. Indeed the available records indicate that
modern humans arrived in those regions by or
during MIS5, several tens of millennia earlier than
their substantial dispersals to regions beyond
Southwest Asia. Accordingly, the next issues to
investigate include when and how the subsequent
expansion from Southwest Asia into other parts
of Eurasia took place. While modern human
dispersals west toward Europe have been studied
extensively, their movements into northern and
eastern regions have remained less understood. In
this paper, I will review the recent archaeological
data from the Zagros and the western parts of
Central Asia, referring to two possible scenarios:
the late arrival of modern humans as in Europe,
and the early arrival as in the Levant and the
southern Arabia. New radiometric dates for the
relevant sites will play a key role in clarifying the

issues surrounding those different interpretations.
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Size of hunting area and the techniques of
hunter-gatherer groups for hunting game
using ethnographic data
Atsushi Nobayashi

The aim of this paper is to discuss the
relationship between the size of hunting area
and the technique of hunting game in different
ecological environments using ethnographic data.

Oswalt’s pioneering study encouraged
archeologists and other researchers to be
concerned with the relationship between the
complexity of ethnographically documented
tools used to obtain food and the environment
in which they are used. Ozwalt introduced an
important index ‘technounit’ to summarize hunter-
gatherer technological richness in terms of the
number of basic tools and the components used to
construct the tools (Oswalt 1976). He showed that
complexity increased as latitude increased as a
general direction.

His index offered other researchers the
opportunity to conduct comparative studies.
Torrence discussed the relationship between the
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time spent hunting and fishing and the techinounit
(Torrence 1983) and Binford developed her study
to discuss the leadership for transmission of
technology (Binford 2001).

This paper focuses on the home range size
of the wildlife, their ecology and the hunting
technology that was used to hunt them. The home
range size and ecological characters of game
may involve the size of the people’s hunting area.
For example, common eland, which San people
hunt in tropical savanna, has 40 km? for bulls and
200 km? for cows as the home range. Caribou,
which Nunamiut hunt in the Arctic, has 500~
3,000 km?home range size. The home range size of
caribou depends on the geographical conditions.
Wild boar has about 25 km? home range size in
temperate forest in Japan. The range of hunting
activity may be depended on these home range
sizes.

The choice of hunting method or technology
will be also discussed in terms of the home range
of game and the expected amount of resources.
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Ecocultural range-expansion scenarios
for thereplacement or assimilation of
Neanderthals by modern humans
Joe Yuichiro Wakano, William Gilpin,
Marcus W. Feldman, and Kenichi Aoki

Cultural or behavioural differences between



Neanderthals and modern humans could have
caused or resulted from different demographic
changes of these two populations. Adaptive
advantage in modern human stone tools might
have caused the extinction of Neanderthals,
or the decline of Neanderthals population size
might have inhibited Neanderthals to innovate
advanced culture (e.g., proto-Aurignacian). Range
expansions of modern humans took place in the
whole Eurasian continent, and we propose spatially
explicit models (reaction diffusion system).

The ecocultural framework for the competition
between hominid species allows their carrying
capacities to depend on some measure of the levels
of culture they possess. In the present study both
population densities and the densities of skilled
individuals in Neanderthals and modern humans
are spatially distributed and subject to change
by spatial diffusion, ecological competition, and
cultural transmission. We analyze the resulting
range expansions in terms of the demographic,
ecological and cultural parameters that determine
how the carrying capacities relate to the local
densities of skilled individuals in each species. The
range expansion dynamics consist of multiple wave
fronts of different speeds, each of which originates
from a traveling wave solution. Properties of
these traveling wave solutions are mathematically
derived. Depending on the parameters, these
traveling waves can result in replacement of
Neanderthals by modern humans, or assimilation of
the former by the latter. Spatially and temporally
extended coexistence of the two species, which
would have facilitated the introgression of
Neanderthal genesinto modern humans and
vice versa, is observed in the traveling waves.
Archaeological findings on the spatial and temporal
coexistence of Neanderthals and modern humans
are discussed. Such findings are important for the
validation of this class of ecocultural models. A
possible hypothesis that this model proposes on the
demographic changes in Levant will be discussed.
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