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VLIS BRI LOEI BN AL TE e A7 — )V E A7 B —ii7 L OIS ALK E - 5
EILYVAIZDOLT 7 MILZATI 7Y 287 (272 CE RERICHY) 1B, CORHHEDIRUET 72
SURZTNCE ST, =TT DORT VY TIVE—IVAET 7V ADOYHBUERE - YE TV AEHEICK
Bzl TWieOhE LA, LMP 35S - 2B EDEITULEREHT. 27TV 2=V AE LA RD
Mo TWEW, IEFICHEME LTERHE L BICHD D 2 DHZ LOBITHHRIC IUP OGN EIN TV S,
KT B—RETTIV « 7FIVXVIEOBRALRE « ¥ T2 A3BIIH AR RO A>TV S,
=T IIYIABALRE « YE TV AL BALRE « YTV A0 Z B E L, BEEIRICS T~
A TTERNC LT 7 > IO LIc L B AT %,

SAATENC BN DGR - FRHIRIRE S 3 CICH I G 2RI SN T 80D TR 2 SR
ZELOFHEDIONDETHTH D, W7 E—HNTROD>T0EA—h—8, ZTOMEGLHEICRT
BRI K> TR AT LOFENCBEL TV B EHE I N TV, AROTI AT FE (X
XNV-XVD & FE (XV-ID ZREN., AaBdiid2E—HLTWwa08, AFRTFE—XXTEI1.
XIXE 1. XVIE 13 —H+tTHa, BAZEHLE 11 5ANERRALEEEEE (95,10 5 /)
DOIPEFNIAE DD NHHVEIEZ R LT W05, ZOEILI It K2 FERMEEDFEEIE 92,000
+ 5000BP Ths, FENDIZEUADHE (Glycymeris sp.) & 84 DA —7— (W) HHEHT
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Wao FHICRSEEONEE ZUSTRRUTT DU, ZIICENHLEEITT ST TIHLIEES T
ETHEUTERZEDHINDD, RLFEHEED TOBE T 7UADOT 1Y RA iz #iEE 45, £z
AREICE B ENTVT 7T B AR TR OS2 A —H— D AN LTz fRIRE N T0a—%
XXENSHTHSIED, 10 fllZEERZER T AN TEMSHTOS, THEICHSNSING—H
DS H T Bid - RECUL " ZRB LTV SH, =T 2Efm, MFEELRERBIH AR
ICHHIH L QORISR OICIE. WRIEKREZ RN H 5,

ALY 7V ML ATU 7 NG E—R 3 AdBHCE T 28D THOEh D, MEEH A - AN AERTHD
30 ~50% %7 HDTNETETHILNT VWS, HRXTTICHZ0T 2 - T4V - B)VEBITCE, E—R3
AR THRICENN DL, LT 7aTa A AKOEIDVT o TR E A ADNEEICH SN S, IV
TraT RN A AT ENOLEHIE, OeDITFREDZ . Tabb, AHOREIIZVILVT 7Y
RUIREASR (Z22HR) o, HEKTHES TERWAARIRER (RITHR) Otz ElKE LT\ Bb
N5, WIT7aTpRzeli>THEESNSHFEIIEMIT. iR, =ARREERMBERILEIN TV,
ARDTFA NS M DAZE=MAEHF. DOV 7T RISEEIR RS2 ERL TS KHICE
bNs, FIZAREYaY - —Td, SO ERIEPE IR E DML UTOM RO R
ZEDE T, TOAGRSMRTHIOMI AL UTHAEN L FIRLTWS, BROREFICEDZS75H
HETIC TR A R E R F MO, HREAIE Tld7a L FIBICHy S UTAREAD 77 MEIC A 2RO 1 1 il 72 24
TTBMTHILETHIRL T WD, Fiz, AN EMHOMICH 2 280w B Tl B &
— “expedient” —, BE LR DRERRZZTNT T DFHETH T L LTWD, FHE U T IEHOTIL-
Y LN 3 2 FIMGES Y Iy « )V « by LIVT, FATSOFMEICRE S 7oL T 7 1T BISHHER O —H
MRDOMSTWD, LY 7Y MIGICB T, BRI - EREL TRV, BFIHASRRROT 7
U7V B8 HEHILE) T, [TLT1 7> % e - AV=vI 7] —li& 3R A aiaes
@B Tat— 272 DRAEEL RUh— - 27Fy MUGAEERE T IH G ERR BT
BB HAARRH BRI 8B (4.7 J1~ 3.8 Ji4E#T) T A FAEEORITHRRD EHIREN TV,

FOVXVILHETEED LD, TN FA7N OO i (1982-1990) T, @YD HEN & A dsfED
FHREIRD TN B ERFEE BV I 20y BV ALK B IEFREN G AN T WD, LATUT DIy
FXIV—VAH 448 JTFERFTILLET 77U 7 NS T B2y V=10V 4.3 15,/ 4.2 71~ 3.6 JITFHICT A,
L7 Y MEAY v 7 Y 5=y R T — 15 3.6 1~ 2.8 JIERITATH %,

PIHBRELRE « YE T RIESHEISN TE b offz0, LY 72 MG Z A TIICEE T & 7%
Mok oTH%, bbb, T—w/ A Zv 27 VWG S ENTO LT 7 > MG O IIH 2R
REAUGH (4.7 7~ 3.2 FHHERD IS0 27 VT IVE—)V Ne A A BREAR R 2 U B AR E - PET
VADZRDN DT XS TH B,

UK E - Y YTV ZAD17H)
BALRE - YEZVADITEINE OB R2A Ui, BRI EOSURIZIRLSLF LIz EHBN

(QALN

1. REBORPKE, OIS5e. 135126 /i~ 11.8 /7.7 11.5 J74FHi

2. BBOIKAWOF, 0IS5d-5a, 11.8 /5, 11.5 5~ 7.5 )5,/ 7.1 JitEnG (FL#kry%E4 01S5d ¢
11.5 /3 - 10.5 J34ER, HLBGAYIRIE OIS5c © 10.5 /7 -9.2 Ji4ER, FL#gHEr OIS5b © 9.2 77 -8.4
TR, FERSHIIERE OIS5a : 8.4 J3 -7.4 JT4ERD)
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3. HGHA. OIS 4. 751/ 7.1 Ji~ 6.5 1/ 5.8 JiFi

4. HFOKH, OIS 3. 6 /1. 5.8 i~ 28 )1/ 2.5 Ji4Eni (5.8-5.4 Ji4EH. 5.1-4.8 JI4ER(, 4.6-4.4
Ji4ERG, 3.9-3.6 Ji4ERT. 3.2-2.8 HAERIA LLIRIIER R AR, RIBEDOT AV TMIZ 4-25 7
ERTOBTIROIEN D STz, HASBOBIIHAZRRHROBIBIIC Y 725),

5. mIEG, OIS 2

5 M5 4.5 RIS OBBIHAZRUEABN, I—ra/STiE 3 iH D 2.8 JTFERTEHE CIC /T
LIZSNTOLAT V7 VLB E b oL EHN TS, TOH BIH AR BT IS TT
N2 L Z OYESALE DBHEIERD IS IAEESNTE T,

1. fAdgsBdfics VT, FP " Hifi BN S, KORFIEAGIREEGEIC K> TERE NIz, K01
B HAUEEL LT * 8 " B\ Dfinff,
. EPEERRE DB ERFEICIRE S TR 2R TR ES N AL L e A 2R, AdnDZARIL - AL,
. HUEEEMET RIS IN T2l U725 f - ds D B,
. Bl eoimd b, fasEReD PR R s DR,
. ALZHITEE O RRER. HEVEIOBIAINT2RLE « A - Feipiclize—X
RRVH VB, ZTOMD - HNEEE B DB,
6. VERREN7IERICHMES © BRI " SN ERBIO HEBL,
7. OFFERZFEY OREL I3MIRIIC, MM IRIC UTe g > L EM YL L8R L. @
AN EOZB7EH M, @RI T I 2 RO AR, @MY « £51 - /N - 7
> MDD fE T a7 VBB UTe @ I * Mg b " SN7a@sb O, OS5 LIiREA R% 9%
FMIDOREAM - tEZAIFHRRDZAL,

[©2 B N S EN A

Loy > b s oA aRRHR O Bk

=R, HI—mw S, HRTYT 77U A EEDRHIHAARRH RIS T L THNZE—R 2 A%
(GFAERED 1, RERPIC E M B BRE SN2 & O TZE NN DM COR AN ZRRE O K E—
RAHERLUIZEWIREILE, S DETARLNIE, LHLIET I 7ICBWTIE, SR> aL 7> el
TrUh e KATUTVEDMICNBEITOND [TLT4T7> ] X e - AV=2> 7V —ili#&ld%l
[HASRGBEZ SR TEL— BXU [ToxU7 Y] EMEINS AERICAHNEWEDERD B
THEND, AATIIVDRT AMINTIE, ZY YTV EFRBRITY AL 7Y (GEFE) IKhED, JEVTy
OURARSYER ST a2t - YT T1 7Y (BE). RIEOILVT 70 IRREHERE G RN Z/HK T %
HIHLY 7Y b LATVTY (D) LRI, ZORIEIEILD VT 7 o B 2 R e 3 5 %L T 7
YR LATUTY (CH) L7580 B OREZRZEFLIAEKRIAL Y 7> - LATUT Y (BE) THb-
TWd, FRRUASIN O T, HEATHOANEIEMSL (BATHD . BIAIH AR IO HEHT
A MNAROESZ R TS, LT 72 « LAATV7 NEE—R 3 A8HHIET 25D THDEh D,
HEEHF - AADARRTO 30 ~ 50% % DTS, LY 7Y MIFIcs T, BRI - kT
WD, TLTH 7Y =27 D RAEH—R—— « 27 F Y MUARE -7 TIUT7 VWS T4 T
A FEHRDREEN Tz,

WHIADL T 7 MG R T TV E— VIR b NE—2T7 > (CJE * 11 JIERD « 7735 (6 17
ERD 7Ly R (5~ 4 FERD —& BRI E - E L ARG NE—H 78— (10 ~ 9 JT4ER)) -
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AT—)V (9 HERD —HDPHELLTWS, 72T IVE—IV NDOEIEICT 7D A SHEHOIRALRE -
YV AHEPRLIz0h, BREDRE « YEZV AN TIAETTL TV z& TANRFOKIHAD B E
EENI =Y SR T Y TIVE—IVADE FLTERDD (COHRDIFERET > OEMRMEEHLIED
btz BEICHR T 2L H5). ThEEMIAZIRGIEEZ 0 DB — 2R s d o, K50
HALZ D BEFHIRRL TR, BEXZ 36,000 FHHINT =L, 73T, YL « 7HF)VEE DY
KRGD AV v 7 " DBNSE T, Ll A A &L BT 55 2 A B ¥ 2 ADFE
2R AU RIZ DD >TOR,

LN DY)« T FIVEBE IR R T T ED R —H— - 27 F v MEBNCB W THIBN TV, £
NS L7 > ML ZAT U7 U ERTAT 7=V 7 > E OFERFEICH B Gankih, JVE DML « X7
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I-3. LUy Y NICET 5 EFEEOWIEDEIEDIRIUS DNT
WHL &> BARBAHE - SREARFARE)

EAEALDOWFZEE R ORLIR DR ZE L BHATHE T DUWT W B, FHHERE D DA DA D25 i A K
DIELD ETEHEERERHKFEDVEDTHY, TOMANEZ(LEF I FRLEFERICOWT, £<
DM EENTE T,

SHEBHE, W<OPOHIBTHN LTECTZE—RICEASNTVED, LY 7Y M3 EMDRE
H TS T i O—DTHD (910,000 4E41 5 AFTIE. [HAZRD SH A RIS 1 TR i
LTS THEE L. WioDIWERD, 2 TIFIED 14C FRICH—). ZDiFEam DD REIZ>TE T,
FEREOBRBRTE R » ER DT —2Z DT OHIHIZE KL ZAS>T0BHIIE. Mk, AF2 a0 Paramuri O
ok, BEHEOBE 2 BIVEEZITOHEMBHD, EFELEMDHTHEUDLLIIRSRNAY (Hard
and Merrill 1992), ZLDOEHANFFI T, EHIEDOBSIBIEDBEIN TV DD, Dk,
B ORI E L2 EL TV D, OIS BEDA AT L)V ISLAFF DIVR Y OHRIcH =510 7
YARTE, HERMICERE HOEBSICE T2 EFEIFRE RO UEE A TH S Natufian 5, 2
DFIURICHENT>THOZL T W AT, FHTEF LD DEFF DI A\DMFEZ St 9 % | THEELHIK TH
%o LT 7 (MVAREEMNEIIT « LN VO, 29V A - 97 0 A s ¢id. Natufian
CVAT B EABRMAE AT ORI, KOEEMEDIROFHERERDMFEL TV e EZABNED, T—
AP L TS, dmld LV 7Y M52 Eicic%, TTTE. LY 7Y FOKEBIHARNS
B ORI UL E TOUE G OZBORELL | EED 5O 2SS 2 BH7F O HR & Z ORI,
EFEMEZMIET 5 L TR SN2 Mt « JHEICDWTRAIL .,

EESIHAERD DRARIINA R, B dikiRANDZEE

LT Y MBI EHOBIEOL 5t LTOSL B ORIRIE, E->TH 16000 FERTICHRE 2K
WIH A48 (Epi-Paleolithic) @ Kebaran #& DL BUiE 5, IFE SNz 2 DO KE IR review 5L
ARINCHCHZRA LTS (Verhoeven 2004; Byrd 2005), UL, TOT&i, &3 Lb, EEEDN
WREHNCRIELI-CEZEMT 20T AV, BLAT—XIE, Byrd (118 ) MR d 5L 560, &k
DA AR INC ROHICHOL LTS 2R T K5 TH %,

LY 7 bO EEIAG R (Upper Paleilithic) MFHEBIHAZRERHML (Middle Paleolithic) 1ZHX,
BHE BN EATE T LR R 75\ 2 K OBBHNIHIIANE VL, FRCHEBIH A BRI RAOR
HIH 23R AR O Natufian ICHEAR, HIZE AT OFEDZFLIADG VAL, IO EZRET 5,
772U, #%uhd % Stiner et al. (1999; 2000) D/NEPIOEAFADHIZEIE, HHESIHAZR AL, HIIELPT
CEFOMEB LT WVEEHN A AN B UK % T MAJREE 5Tz DiE, — T\ O DA L
JRFTHRBREIIC G 2 B EIFEDVNE D ST e 2me § 2 L EABNSDIHL, EEfIHAETE, vTF
RNFREDOFEDORNHEUICWVEYIORNIDEZ TS0, BEFEOENZ RS, FHKNEL T
NP EE RO K IR PIC KB EFIEDINNE 25N %,

ot SKEARHAIE A AR, RAOKIA D REELARE, HIBRBUR T ORI (L & Bic, Fradahi QDML
NEELZTY/ 0T — LG, ZTUTEMENBNT AR TH S, TORHOSI b, HIgE, BRi
OWEERE LTIE. Henry (1989) Mt alfiiTdH %, Goring-Morris and Belfer-Cohen (1998) &, =)L
R 2RV C ORI H A SRR SFr A g RIS I COSUZ b2 S Ukl R O SR 2 Eh &
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FHEESE T TV, ftic, Bar-Yosef (1998), Bar-Yosef and Meadow (1995), Bar-Yosef and Belfer-
Cohen (1989), Byrd (2005) &. #HiLW 7 —RIC KA ZIREL TV,

AV VHEXORIE N, S8 YA 51 H EN 7z Ohalo ITiEHF (Nadel 2003; Nadel et al.
1994; Kislev et al. 1992 %) &, EHIHAEDSEAMIHAIENOBITH, LWL UKRBIHA R DR
HICHIE D 5% (Masragan & L< 1 Late Ahmarian 4875 ; 22-16,000 bp). TOXLE S, »
DTCId Kebaran IC Z®HHNTWVIED, Fikldn#ENTRONB X1 7E>TE 2 (Belfer-Cohen and
Goring-Morris 2003; A S TRIPEARERLL TE LT 7> b D _EEBIHA AR OFFFEF O R K B
ENTWD), /NEIRDERERZ B OEAZY) ORI T E i OMR & OB R, THICE
GhrbiitiEn @077 (Piperno et al. 2004) 50T —21%, FYIEFIFHOFGEE KO EMERT
7/ =02 R L. —RERILDIECEODOHIGRZ 5 A%, UL, MEESTHS e Dhad)iE
FRDBENRVEDOD, (FEHEIEHEET, BRI, EBIN R REM TH -7 E 25N 5,

ZHUCHi< Kebaran (16-14,000 bp) KT Geometric Kebaran (14-12,800 bp) # ORI G
RO SN, SOMEAMNBES NI EHEE N, B - /NEOEYIOFFMN KD EAICZ ST, D
R A BEF AR 2 BV ORI W AN IR o T T M —fRICHEE SN T, Kebaran &Z Dih
IR ORNCIE, FREAURNER - TR TW TR KU TH ., 8B/ Al ik S i
BENTWS, BRI 5N 5 Geometric Kebaran SU{EAE & Z Ol difE DO IRHAIC
&, KUROEBE(ELIEE b I, BB O MMEHPHADRIED T TIHEN ST F A e, YU 7 - A
VIPEEICETHAR S %, Mg OIZREICHI O RERN D KHITKD, EFLITIEESZVWEDD, M
OBBENFEOFEE LDEATZEHEEE NS,

RARIH AR OB, e hasdifiasii A (PPNA) OEFGICEIN/z Natufian #15 (13-10,500
bp.) &, TOHBICIHIT B EmAOEFENFHERERMEZEZZENS (Perrot 1966; Henry 1985; Bar-
Yosef and Belfer-Cohen 1989), ZDHIERIZ, BEHAMNEERICB WV TIE, WEIHHETHD, 2DTEN DS,
#%ihd %K HIC Byrd (2005) 1&., BELIE KURDRER 1T, BREE D S el T, 2udicke T 7z (i
BITIRV) 8DEE 2D, CORHDIEEDICITBINRIRIZLE RO H D ZHUTHED 1 RO,
WOIKRLD LAND ST EZENS,

Natufian D XALNZFITDWTIE, Henry (748 ), Belfer-Cohen (1991), Valla (1995), Bar-Yosef (1998)
IR I N TV S, FAERIIONOEDICHINzEZBNS, HIREHUTZ8A (sickle) DHETIZ
FHICRBIN Th %, ZOnPEE. ShERME UL EEREEICE S TREDU SN, EBO D HIEA
AT T)VIEE DAV AL ST ZY OHE A HLE 7D, Whip S Natufian homeland (Bar-Yosef and
Belfer-Cohen 1§ ) ZIERKL T 5%,

Natufian IZB B EELZRIAHLE LT, A2 U, KOBRERFESEOREMOFE. KNP
THEEOHLAFEOHEMN, A T3 X3 « AZXRARED NF B4 Bl 9% commensals &PHE NS
Y OBIARDIEENRITENS, MEEMOSEEE, EAMOBERZBENIORT, SEAEME
LM SO BIHERE R R ZHIS D%, ik, 5 U7k Natufian ORH7Z AT R 2D
AR 2R DE LT, ZTHDEIHEA ORI EREZRIRT 2EmDN—cdo7z, LML, &
REOKS % MEhvix) FIESRIE. Natufian BAOEDOT, %I (3 KNikke->7haid. %IHEK)
. TOLEENEINERL, EEHEE/NE KOEHNZEERRICBITLICEZRT, T
BRI C D RURIR IS - Wb THAH P 7 AHO &L Z 25N % (Henry 1985; 1989)., TORFHHD
A, R ORIFZMZE S5 LT, IEHICEELEDE RS, 5 HOTOHIKICISIT 2 OB HIC R
T5EEAMEE. 2hndihi, FiRUT ABOREZE R LT\,
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Jc - 28 ¥ A1 28 BE X A (PPNA; 10,500-9,300/200 bp) (&, Khiamian & Sultanian ® D @ k. #&
BT bN5, W&, AeBEONANDS Natufian & OEEIAZ RITEDERENSH (Crowfoot-
Payne 1976; Bar-Yosef and Belfer-Cohen #ii#§ ). SN DRL DONENNEENEHTHEHTLD
5. Natufian & Sultanian O XALEDE G LIZEDIBE RV EBLFRT B85 E 05 (Nadel 1990;
Garfinkel 1996), LML, SEADIERER LG AEDRUIAE, Sultanian DHBFEOEENRIEL TNETED
B, ROV LU E B E RS DN 2 THAD,

—WIACEOFEG I, PPNAICIAE STz EZLNTWBD, RALEE T DL DX S IR Fii & - TS
HEFETHMCOVTRERDO BN ALNTEY, IIVE U FEARD Netiv Hagdud Hi EORILLT=AF
LFOM X, YOS MG SN, Z0%, BB TEREN TS (Kislev 1989, 1992; Hillman
and Davies 1990, 1992; Zohary 1992). Sultanian #iCiZ. Netiv Hagdud, Gilcal I, Jericho 7% & D KKt
B ZEE LTHNSZEN D, TORICIZEMDERE UTARRILLIE B ZSDDNHARTHY, K
BN SNRNETNE, CORBHICITRRZIFAMZ RS L TREMZ T T\ el &ida %,

JHFOBRAAIC B9 2 251 D PG

BEROBIIRIC DOV TIEZ L OIGEIMRIHENTE o, JRIKZ Y B AR E <P IE. M Bt b
THEIDIINIBEND, FH—id, ANOREREGEDYENARNL AN ET5E KT, EHOMIGIE, 8
WHENIEEDERZEDTHS (Childe 1932; Flannery 1969; Cohen 1977; Binford 1968), 25 &, MK
IS BZNELRD S, TOFUWAEZRENECE TR T 5, BHHIHRNED ZFPRRERMRICB VT,
ESRDRFEEY. &, INOWCRMSIaE > # 2% (Bender 1978; Hayden 1990),

EIRERBEMN AN ORI IS BT 5 2L IdRE 0D, HZBRICE, ZOZE(LD A HEFREIZREHZED
FifiE BT AT LEDHIFEICB N TIHESI NG, Lizh->T, BHORIFIE, EEAE DR E 1L
BRI O O & 33 %7249 (Yamada 2000),

FRAICHEFTEHERICIE, OB/ DWW T O 7R H & U 7R3 B DNEAE L T2 A, Henry
(1989) &, FIHFIREAGEIVZIRGT UIcAE R, i@tz g e M TE RN o7z, 2 LTI O
TORMOBEZ 2 BRI T EET WV ZRA LTz, £9 Natufian (36513 2 B2 1 FIER SR MM
DOHILEZDFERELTO AN, DWT, FRU 7 AHOKREELIC KD TDI AT LORRETH 5,
McCorriston and Hole (1991) i&#i RV 7 ZIC K> TEIzEI NI AERE2ANSEE D2 b2, R OBHIED
JRRE UTRRCHRFIL T %, Bar-Yosef and Belfer-Cohen (1992) & Henry( #ife ) & [FRk/xq0 S % R
%o KERIALBNER NG S L[ REN 2R DDOE, EHOHBIZ, HRU 7 A X>THRTHE
FECENTERNC A= —IRTET L RS, ZOREEMNEAHEDZIC, EREIHIEFEELRWEIC
75%, Bar-Yosef i3F7z, SHUHICHEWTIIRERIZZNZNOULN T V2 —Z2 8L T, BREEfERIC
FHLLT=DT, EMOERFICEI T2 H—DET )V RD D EITHNE LTS (Bar-Yosef 1998: 173),

Byrd (2005) (&, #FUT7 AADFEZEDHDD, 3 H T4 TR BRRAMIC KA B IZ T Tld. Bt
RO DRV, &35, TORIEZ UV DRD, BIf£D social institutions & human
agency DM EAEHZ BICHE LR SR SR0, £io, AERE NIER O /5 21855 5 0B D
HBLT 5, TOIVH Yamada (2000) £[HICTH S, Byrd (#i18) &, HAIDOEME(L - FEFOBUGZ
ZDHOMEZDZALEXRUTEZZNEL TS, EHLIE. KUEOFHERSEM T T, BRELD S ks
T, B/ DEE 2% (i Natufian OB, EMEGIHREL RN, ALIORE, &R
FIHOERL, 5. BHOXAFIVvIADZE, 2OMEER. bAT7FAnF—LeaictiBil, <
OGS LT RN ORI, HaBEARZMGBL, B 2ERICHIEZ2E5 U, TD%., &I
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Natufian OICHT RV 7 AHIOBEEDO FTHREDRETD, Thee it a2MiiiczE b, 2L T4 e
DEIFEEBIC, HERMAHRZEZET, BHATIEZ MARMELDORFE et z5d, &
KIS 2 S RVE A SR LTz, PPNA OBIATH %, 72720, LI AR B (PPNB)
BIE T, RIS T CTa i - SR RICEE D W e situational 728G EI ChH -7 B 2 5,

Verhoeven (2004) (&, BFZAE b, RGN & SRR & W TR APEIRIY 72 X 7 O3 A b -
T FRW% - BOA « 7B N - B - BED—RE R o e A E O IR > T2 2GRN (holistic)
By 7a—F 2, MOYESUD T VR il O EIZ2 8 LT, Kebaran 55 PPNB \ODZE
b2k, WYIOREEENOHHET, 4 (Kebaran)., 7 (Natufian §ii ). %38 « /AR (Natufian
%), pE (PPNA). FA{E (PPNB) & LTHIWT W 5,

]

FRIDOEIIC, TT 20 FEEIHRMENTz, 197 YT DEBEDT —ZITED W T (E B EF ORI
DOFII, HRUT7 ABOREZREDOATZT LML, HANICIE, HVICEZEDILE->TS, T
nd. BKEAR, BEANGT =2 FIGEENHEEN., DIREOEGENEENDDHHEFZBN,
it Henry, Bar-Yosef 5OHDOBEEELITENRNELE X%,

Natufian IC &2 EF NS, HRU T ZHOREEE(L 2R TOREORMEOS FUAE. — Mo
SO LS THOIEMNE, MR EH 5, THUE T— 2 DR - AEEFREICBRL T %, £, Byrd (2005)
HE DRSS X1, Natufian LLaTOMKIAIHAZRRHROBINE, 177, JIVE 02V 7 Oz
RN Z WE DD, Natufian OB U 72 H PRI TIEANE L THD, Natufian BOZICEH T 51t
BB OF G MALT 2D NHETH B, £z, Natufian E[FRIFFHOILL 77> FRZY)VA - 50
ZITiE KOE(EEDR IR RDMEIELTZD, ZDT7—2EAREL. Natufian & DBIRMNRIHTH %,
TR FHCH LT 7 YOIV AV S AV TV 2 b § AT, Natufian O K5 2@ (=R IHERER
ML LIz DM, FIEFIRFIAN TE RN,

ek, L1892 & Natufian GO SN EYESUEDONED, Natufian £AZETERMEIN, Bhik
FIEREA 2 DI O ORUN R R B KD E 25N AE DD - T2h, KB, Natufian % (3
DOTHRAE TR E B I3 RY 7 A Ok LIS MBSO NENEIR L RIS B,
WD EE-T2DT, TORRIDILIR, LU, BEEORIH RY 7 AN X S BEIC LS
EDELT 5, WiHE Natufian OFKE TICHBEENZ D, HEVEHT AR RORIIADH RV 7 X
HNCEGZRENDD, ZNHE ki EOREMEICET SN, ARt SAEFERLIZE
BZIRTINLRSE T LT HEIN N R O k72 Z 5 AIEIE I R g e id—fici#t L,
RAEDKEEDMREE CHUCHEET S, L L, Byrd (#1185 ) 4R L7z Khiamian O 14C FRDZ M,
FRU 7 ZWOHIPANIC A>TV BT EIFITEHEIND, TOTENGHELRZT—XTHRIEETNUE, #HiF
7 ADOERES I KB HIEIR O 2R <R T 58D %55, Khiamian DY SO NEIEHITHD
KFHNC EERTHIBR T B, SRS OSULEE DBEBOFTED,. FELT 72 MBI G Oz ot
95 LTCEOHTHEZRLDTHELEEZS,

F72—/57C. Natufian D, HRD 7 AT O THOBOICENIIIERZ R TEDO T AL,
Natufian FiTEHE OV EEIMEEHERFLI2E D TH BT lid. Grosman (2002) HFEERFEALOHT A ekt
OHEHEICIB N TEALIZEBOTHY, BUWEREHEOHRTE, FEHEORIAZ AT REIC Lot 2k
RSNz B ZBN, 2O TIEHSHARRS S > R iz 53R 9% Byrd (2005) % Verhoeven
(2004) DEFIVICBIFRELG 258108 %, 120, Byrd (Hi#8) OWIHEMNZENOIIEL, &
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EHLUWERELEFRREOFETH> T, FMRTHRVOME, HEEFHHNARIT TV,

H RV 7 A& R 7z Natufian DSFAERAND T FUADOESVEDDMEIZ. TDOTF VLMD DIC
W, B DR E Natufian O I TH LML Y 7> TR ERIFIUIES RV ETH S, FHald DNA
DT —2F, T7AY A=V ALF, T —ALFEN DD AHOARIEORFA FIE ML aD—MICH D,
FALFRIIVA RENISIFEDI RO ENEE LTS (Badr et al. 2000; Lev-Yadun et al. 2000; Ozkan
et al. 2002; Salamini et al. 2002),

EL. W7 Y7 OO CRIGEMINILTAE L D5, EEMIFHREL S TH S Natufian (X
R ORLIRDOREELFE TN > TeT&ll/id . ImANCA A LF ORIENIIVE VIR TIHED, 5D
B e B ELIRIC IS NMEb > T, 7A Y A=Y ALFR LY —ALF ORI HEE NI AICD
H, LRDTFUADKONIDDTH B, WV IMPEER TRANARETDUHE D, N7z Natufian AV
L7z D5, FRtoKRXiF <N TLE LIRS, 5%, MVamEims, JkLy 7> b 7 -
27V A7% EOHIKIC I 2R FAR O ERT O RHHO B O A DMEENE T LT HEL L5,

RICHEELTEFENEDE, FilDy FUAORMEE o T0 A SRR Th D, FRND
WoT, ZOuTEBEOMEZAERICHIT Tz THEk] OMRELTWDIRIEMN LT ZEDTHS, RREHS
BT F ISR ISR T 2 BRICH D, ERZRFINSGBECH > TRETT 22 ITURTH SN,
DTETLDRTHARKRDIERZETETIDICTEDIENT, i PEHRDbIZO TN AN
EMEETH D, D&, Verhoeven (2004) ORKED 7 F 0y —DTFEICHHEZ ICEN TV 3,
RN E VS B HDOB LIS [V RAT LD OF 2%, WKL N)VICETHEHLIZE S252D
FiEE. FEPAOEROIERE HAIR] &5 THHE) iICmid 7 E AR E LTI TLE S,

FZBXICIE Natufian EAREEOBHIRZAS O B BN ZEELO RINE WS ERAREICE MM DT, |
DYV FUADELDEZICE>T— REERIIT B LI, TOREHE LRI ORI E SR
ZNTWD, T, COMOFIHTERE, HREOFHNZL->T, FHHICEEHAS MICBNT, B
[GoR ) 1SV iz, TRl &I TR, ZNTNOHIB TR RN N E O SULIN T )L 2 —
EUT, BRI LIz S, Bar-Yosef (1998: 173) &S AEAL., FIHE WS X0 EdRITE,
HEERHDAAELENELTE, EHRIORFNCDONT [FIHH] ZiAABNETH 5,

EAETEC B 2 BOE DI Wi s - J7ik

BRI T OB EME DS DESEIC T 20 - FTEOHDNSEHENSEDZ 3 fiZIFTH
/AN

1) JdZNEORRE

Hardy-Smith and Edwards (2004) (&, E{E{bic k2 TINEDOREICE H U7z, Natufian OEBHNCIH
B EAIC I T B EY OGS, BRI I TN TWiah >zl ezRU, ARk e T I
1% PPNB IC72 > THEI LIz R LTz, COXIRBUIIEMICES HAREOE B OV DI 5
CEMATHET (Verhoeven 2004), S DENARFENS,

2) MEEROMERERTE

FARIIHGERRFRICIEET B AP EAORIE. —RICEBORHOMEINE OBEMEES N, E
(FARICPES JR 72 BRSO b OfEEE L TEMHEI NS,

Wright (1994) &, CTORO{EEOWE BN Natufian & Fi 18R OYIDICHEN, Thik, Z
NZNORHRIC BT 2BYFIHO(L 2 RE T 5L E 2%, L, TBEND, KitE (pounding tool)
LIEDIHLE (grinding tool) ZXAIL. Hifada R OUEDITRICREDING 2 2L 25, FEOWL
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ICEB X ONRMNZRERDBEIRIDILENTLDLRT D, AR ELFHDOKREDOWI I BRI H LW
TENBENTELD, EFIIRERENESNSXSI1CE -7 (Adams 1999; 2002; Procopiou and
Treuil 2002; 1% 2003; Dubreuil 2004 %), %5 Dubreuil (2004) (&, Natufian OFED HFEOAKE N 7%
EERZEE L TIEH SN %, Natufian O2RHAZELT 166 DY IV inHiUIRER, chbDfqes
M RO, SABOIL, #YOFEOEL, SO LAt EICERE NI LN T,
Natufian OFRICANF T, FHAEZEDFEOELEDO BN L RBHEMDHBIC RSN S, THud@Y=
SEEMDORFICTZDITELIZEDT, ZNd, KDZLDRERZHNT HL0OTHD, Hadkit
DYIDITT TEIOFIHENEIML Iz L Z2RT oD THS, FERIFFLZRENTEDTHEH. BEfds
DIEREDMFLDHERICK I —H 216 LIt DEF A%,

3) BEFRERICRNSEREDRRE

EF LD EEWIZEIEARICERN S IUED DREEICHEE 528 TE 2, B EDIE, %
DHIKDBIFANDFIEREEEDNTREZ DT, £ ORERDIIE T Y DONEFICENZ D ETH S, Fidlb
HERIC NS, —RISFE L, SR B X USRI OB L LTOM TS 12 T3V F—HR FHIC
LEUT, RBRIERO WD) (high-ranked pray) ZUFdsT&Iic/zD, BLTZENIKIEETH S, L TH
YioizEiRIE, —M%IC high-ranked pray & OMEERTIRED, MWEFHFIOM RIC KD KB OMBIX.
BESIXICRBEYEFE G ORKEE S NEEO LN S T Lic kb, L L, BYE OEEROZ( I,
OB EDOZERERBEDOZ I BEINED T, IO T —2EINAZHENH 5,

Munro (2004) &, Stiner et al. (1999; 2000) , Stiner and Munro (2002) l&/RENTZS5ERRICED,
Natufian O HAMZELT, 1) /NEIREOX L, 2) HEIVOEERK, 3) BHERIE O¥E DS
DFOWHEDIRIZZMET L. BHFOHE~KRPIHAEROT —2 LI UT, @AbEF LD EE W2
Bl Twad, 1)ICBLTE. A B, By FNEEN. oL dEIh5, AR, high-
ranked pray, fflid, low-ranked pray £7%., 2) ICBHLTIE, HOHEIVOERDRFADOEIAY, EiF
JEZ2RU, 3) IcBLTIE, WICHANTUIICF MO D55 RPN O¥SEH, BFREZRY,

MG SR & LT, Natufian i1 3513 % low-ranked pray @ & FE3R, Natufian 22 {k7% @ L C O H
i - IENAETS D7D DE DR WEE, Natufian IO E(FELICE > THELTERIELRENS, — T,
Natufian #iffi& Natufian I3 HIC, BEICHBIT2KUEOEILICENDDET, ZNLHTORRICA N
FEER, METH. FCACIVITIEZ DI Tz 1RO E MEAKREFIEN TV, /NEPO
WAZMET SE. Natufian #ifiCIE. ZNLAETORFIIC L, low-ranked pray O@MEIIL, EFIC
KBFEZRLTWAD, Natufian 2 TId, ¥IC Kebaran JICPE# 9 21E E. high-ranked pray @
HHOBINTHINIL TW%, Thbid, Natufian BIHO AL D, NMERNICKZEBEEE ACIDIEAC X ST,
SUREDEYLITHILL =2 &ic XD, HEINADWSZ S DRFER high-rank O/NEPOFiHEZ " REIC LTz
FeOHERENS,

DLEDSHRERICIE, FEBERNEDRGERELKEIN TS, BYEEE» S LOEE W,
2B HTEE UTHBIDHZEDTH S,

BE

fhypsiit 2003b  THEAEROMERRIZE—EAEZ L LT TEU 113:97-100.
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TR (77 Y 7 EgtEA\OBREEREER 7Ot R L £
SRR 17 SR
FEMRE (AERAERE - RRAFER ST EYERBIR)

ECBHIC

CTTW DT LI AE RN R DY 400mm ISl 7e A WHBE, 973D B RIKEE DA AT HE R W LARL
EICUDNEDRNHIKD L THS, W77 T2 555207 « 7IETIERA TV @FERICOS
WBWERZENZTNUCDHTc B, RIKERMDNEZSD, DOYUERTREAEIYIDBEE L T Tk
REFFELEHILI L LEARNUL, FIIRHHRICE > TRIADEEN TV EMTH 2, Z TNV ICERRERERTY
N LT, T ORR, BHIBGRDE DX INCZ L LI 2l N2 DWAGHIIEDO HTH 5,

AEEFFIC=DOMAZ B E>Te, H—d. YUTREILRICHE W GHEAICHRE SN T8 4 25E bk
DT —=AN—ZAERTH B, B 1. TOWENBEIC D=2 7RI TOT 4 — )V T —J LIREEL
T g REEAD T TH 2, TLTHE=IE. AT VmlE. /X Lh oz gElE, VT Xy

IR AR ZFOLODHZETHD. 80 DX F N2 LU TR ST 31D Ll 9EIic 5125,
IR, bz DWW THERT %,

1. V) 7 HGEBE T — 2 X— A DIERK

EraVRE U T7BEILRICH S, COILIR TN TV S AgaGEBFO T — 2 X—2 k%
FBR L7z,

COILRTHHEEDOEMFHEDEMENTEZIDERO=DDHIKTHD, —DiF. E2VDHDIE
TN, POVITILMEHIE TH D, 1967 FFITERARM DO W2 BT AR A B R A 7z 2 i L
ZTTHASINIRY 7 AR OF 2l UTWikirIc 1984 (F X THIMIFA SN OIR SNz, I3,
E o PRRICHIE T 5 TV Y L —/iTdh 5. 1965 FFICT ATRFAD M. T7Y « )v—V N
LI=D% YD 1967 FEICRIRFEDT— LTIV « TIVIT LB OFZ BT, 1978 FELIREIZ Y
T ABMEEHEDLCHRIEPH A A DR TR ATHEZ B L CE . MHEEI T, TIVA,
AA A5 EFE DA FFEMD, SHICEMANEBIHFHEZFEL T 5, Kttt 51 0AMm0,
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Ad-da-lum & WF 70 DIFMIC WF 72 (1 7)V—7) T uru- kas, EUTKESHGEZIT BN, TOX
FHTUF Lugal-az-mah A a-ru & UTHHHZZIT TV 5,

Duyi-ga(-ni) (&, THIFEECE MVN10 86 DFEAVARC aru MRl THNZ DN, Fadd TH#E
PN Lugal-az-mah/mah, &3ic, 77 I7e HEL R ANUO FCHEEZBRICHS T(T7T70D) lue-
ad BEENDORZEZSHGGE] WEF 65 (I 7)V—7) ICABNS (1 22)s WF 6512ld®5 1 A ECT/ no.54
5 22 THO A-uls-gal 05,

T7CBOTH—FISGEENTZ 3 AW, ECTT no.54 TEREH TRl EINA ML, 3 AT XT
uru- kass £ UTEIWIZE WO HENR = FINICBOTEEM SN TW NS THS, 777 Taru & UTH
7z Lugal-az-mah; & Duyi-ga(-ni) 2 £C7J no.54 TR L CidilEN/zDE, FICHHNSTHS, A%
DB T, T7Ie 2y TIVOl T THBENELIGET 2D THEN L, [A—A\LEZLHTLICH
I ENTEAD,

ECTJ n0.54 G#KD 17 ADHH, UDIC 10 AT 7I3EERI—ANHEWS L, Thbb, ECTT
n0.54 £ 77 I 3CEZNER « IRE LTATBRIRKICTE I 3R AND LGB E E X5 D TR ENTEADI D,
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KIAMENE ORURE L L THEIZZENTZEDM AN, 77 F7e B EDIEANTH 2D T EITRMEIC
BT, 5N-T676 @ UD.UD Id7¢EH X FH RTC 15 T, 6N-392 @D Pas-a,-nu-kus, I& WO 8 T, 7TN-238 ®
Lugal-uriz (& MVN 10 82 TZNZNALANTHD. TN-128 D Abzu-ki-duio (& 7ZAT, WF 36, WO 8 @ bal
fTH%, dam Il "second wife” DEHREDHZ LD, HNSIFEW T2 K> k0 —Ri R & o ff
AENETRZSTZDTHAID . HTURIENICIRDZEE, T7ICERVEK « (8 UTATERIRRIC TR 2R A
ThH»9,

m—4

T7IDBRNREZFHDZK>Tz nu-su B, 8 50 k mi{#N/z=y IV OM P LFHICEHNS DA
M

nu-su & —{RICIR D RZEZ G221 % uru-kass IiE, ZNZUCE T DMFEEN 2 2L id I TlakNTz,
1 DOF—LIIEFECEBTH D uru- kasy DEEZNEVZIE, ol BRHIZEZD, 728 21E WF 70 1
FlEN/z 5 HHOF—LD uru- kasg (3757 5 N, 7ET « V73N =0TV« FH a1 NEWH&K
N, VDD DEHHN 1 DOF—LIHIAATN TS, HHWIETHTHI TNz ECT/ no.54 OEEH
%% Ad-da-lum (&, = 7V ESCEICEEENTOTE WF 70 TIE 7 X7 (FELD uru- kas, ThH2 (i
6-7)o WF 70 ICBD 28 AZ sl fBEEIHCHE T 28, IIVT 05T « Zy )« THT « FHaT Gk
23),  IVIARED 17 NIk, A 2id 1 AEIEFITDRW (E24) LITD 4 SO HENS, nu-
su & F— L2 ED uru- kasy DEHRAEREE, BRZBINE LT nu-su ZeEE TN DED, [ZNE
M N IS5 ZWET L THoIeEZENS, OECT] no.54 12id uru-kas, & TZNEHIR A HEEIC
FENTVS, @ZD uru- kass &1& nu-su EOAFDOETREZ L 22T S, @ nu-su BT 7T58H L
FHO7TF « EETL L THNS, @FEEDORE AU AR aru D AMINDS (4 25). uru- kass
IATREENAEB i f . AR uru- kasy DSHIAIW 22D nu-su DIHEITHD, 207 1 F—LD7%
INEWL DD DEHHMNRIET BT LI EoTe, WRIEBIRZY T IVDAF 2 FHBICTFHAETND S,
BEROZENZ L UTH 2R UTZ G 26)0 WF 70 TIEVIVI (I3 % uru-kass BE-2 820, £z
TIVTIEA T 2T HEBOFRYIIC nu-su DHAFIDLENTNEDTHS15, WF 70 ICXEHHNTZ nu-su
DFEMNIE, A FFHCHEFENTZEDTH S, WF 70 flilD nu-su l&. 7IVIETIVINICH BT S
ThET7 7R OO ERH LIRS =y TIVAANS, ZTOXIREALHDOLIHFET S TF
MENTZDTIFRNTZEAHI D,

[ 7)V—TDizhic, Tgala E DR K (dumu-dumu-gala) | #idd WF 74 hd %, HUAEIC 62[+] A
D lgala EDE T, DDWT nu-gig (EHAZTEME) « gemes-kar-kids (WHEME). ZDIEMNEEAL
Kb BLEDNS AL (Bagzu, sa-HAR) D02, [gala tHE DR R DZEMNICIFFEE CFHITEY T
ZEM 14 Nd, 72 13 AW WF 70 RIEMNTHO5MNS uru- kass THH. 3 AD nu-su TH3, nu-su
DTS Tz A T2 FHBRZE S D Hep-(YUtu £ 5, [Tuz-ad BEEANDKEZHE T WE 65 13,
Pt Tup-gi-di) 19 NZBTHEENE ., ZOMEEZ T 5151 (luz-ad) DEREANDKESHGFLER TH 2,
o84 84 (+x) ADIBIEECHICHINSHIE 56 A\ D (27, TOKIIC, seEHFICHNSHcbLd,
AP ZNUTETEHIFICEBRL TV ZDE N R ETHD, BEHL [N &, -2 go
KL LBICHBIRDONTWIDIEAS, ZLTECT/ no.54 &, FHMNCEE L TENAN 721 N7 BADOREE
XA HEE ZBNS,

nu-su G HBICRN S NIRIE. B LG A SN B O LEOME FLas ), FBlicEwl T,
Su-i [V, B PR LTHnL,
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Mm—>5

FECLTeR,/ ROFTAE L CWIEARENED B WIEE L HE DA LTO AR, EOXIIUHEN
1DEAID, BZOHIIEHZ LI T HHEENECED, REIPELHBICEHLIZOTIZ RV EHEH]
END, BEESFEWROMBIE. TEBICNZES 5 MRITE O EEORZ13 5701, itz nEie U
b THb, 77 I7DARWFERHEELZ, [FWEND N OFTERNH)#Z MBI ENT 2 7DICHE
FIBE DA UTHG [RUEBEE E A 5N B D TRV,

DN Z YT 53T 7 I HCEMORERRE S A, Tt 27 Fo%58T (Secondary
Sellers) ICRCSANENPERS |AS, 77 F7e EXEOMICIE 17 flbHD, IOICETHN M%) Thi5E
M3 FAIABZEERBIEAVARDEIMNS TelEs ) WHRUZSCEN 5 B G 28),

ATV FBRERISLE T 7 T 7 XE DFEF O I L. WF 70 7R EDKZEZHEEHT nu-su T
HHTEDENDONS [LME] DT ZFNZEZ LR, NI 7T HXEDETF - HEFEFICE G
95 Tglleb] &, TEZBGFOT 7 I XEDEN TR TERLTE nu-su TREWNEHEIIEN S,

KR 5¢ B H Unger 2 TIEXEDRREBILLIC exbi-tuk EIFAEEINZ 2 AD 1] He,-9lama,
Hez-ezen Zil 9, FKED5eT13 Nin-a-zu, Il, D 2 A, HF3 gallas-gal ['BEEHE] O Ur-denlil, T. h
BB THST2DM, 1EDICE AFOFHGEETETFTEHS (1 29),

Nin-a-zu, Il WATHA L TWIKEZEA LTzDWE Urdendil, 720, ZOREDEANICE>72Did He,-
dLama & Hez-ezen Tdh2. Hez-ezen i 6N-394 DFEMNE THLMS [FHENT LM THD, WL
FEFELTRIENTEXF I KO TOWEWD, BZ 5 LIE nu-su &7&DAENREZ @RI PRI B
WHBN, A F T HBICENENMBIRE IR > T2 ZOEWVEE Ur-den-lil, DED D nu-su M SHUS
LIeREZ 525N,

AT TNE T, nusuBBZMEE BRI T o2 —bDRMRIHEN, WF 70 RF DO KZEHG
YEICELNS nusu DAZETNT elEf) EUTHRD EFTE T, 720 Tied ) oxhicid. &
M THLEWTETERVHIEDEIENEENS, 7oL A WF 73 THHEICKD nu-su &73h % uruss
(i D &, WF 135 Tld addirx [F—)WE ] ONELTEHNSD (rev. ii ), [A—IVlE ) 3hof$
ElFE ATV,

—ROKBRZRZL, ELETTEHRITRBERNTHEICTAR D, nu-su OFEOEHHIFHZ LI RSN
TTREL, 77T EE DT - W FICALNZ LA LN DOEE nu-su LEZBEINEYTH 5B,

72721 Ur-(®nin-unug O K5 L AR LET X ERW, hiud e SC#E WF 33 D7EF0
1 AT, 51 ANDOFTFE44i00 Ab-ba ELTHMNETH S, ZLTHTII LMD He,-girim, TH%. Ab-ba
1& WF 33 DIAMCIE WE 144 ICRSNAZIT (1 1), 22T ninnis GFOHHDO—FEN?) Z 50k
NTWBIEND, BTHL [N OHEMBO/GER R8I R > T,

Ur-(9Nin-unug (Z1EMMC 3 HFOFHIZIEA LTS DT, 1J>LT nu-su TldR\, HHh7EEC# TSS x
TG LIEWERAD 1 A GUSURNUN THHEEE ] THO. FZFULENT aru el DiEANICE
T%e DEOMNL TFEWEHIHRAN] £¥DZDTHAM 5, WF 33 TrEFOMICEHEENTIEWVEH, &
L5 Ab-ba DR ANELTTIZRWEAID, Gl#fiiEd Ab-ba D%ATH%, Ur-(YNin-unug 1ZiFnD
21FD5EHE T sagi TRUBEE ) fRLDREAE LTHOMNS M, sagi lEVIVE = FHY > < O SCEDN S,
7))V FIC KB AN DUFZEH O SN EDORFB NICRHTENAISENTVS (E30),

ATET TN MEEE] Ur-den-lil, AROIIE D TEA W Ur-(Ynin-unug DX, IEFMHHE D
Rz EDMEE 2B TR SN DOBRADN, T7IL=w )V « 4F 2z T4 - SHLH
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ZYRRHL TV,
V-1

T7IXEDEMIE, [TV agurud BEXE] LMPRENE -HOXENDHZ (FELIZ
Visicato,1995, pp. 64-83 £, 6 # 5D gurus MBS WF 92 ; 94, S 768,5 935 D 40, %
TIWEIIWT « TRT « Zo ) e THYa « IR« V)b TDEEH N SHELTT IV (THREE
BYEE D ONBEEDPREN, »DOTRIzAa7trh 6 Hilc k3 BEHERULHEL, KR
FEZDEZ PR LTS GE3D Y AT7 25 WF 101 OFEICHS 670 ADT IV 21 T4
ZET 555 mes BMFEENTNETEND, TORIEERICWTeoTeDIEMN. T 7 I TERE SCE 2k
DOIFERR T, 77T OIS 5 REFOFHEPHIEOIRI 1 DEARV, EAHFHMOHEN D
ICLTE, ThE—HETETE T, 77T CEONAENDIE. BLAMBETRIOSRAL « By
FT— I DIEENED NS,

)by 7EBRFRD D 5 #itil, 77T X E T uru- kasy IR SN THO, IV TR T
=N e TAHYAEZY TV« AF 2V FMBANOZEWZ, AL THBIEoTMiiThs, 2lelyaly
ISTMEDFERNC DV CREERDNZOEHIZ D B,

(7 atEscE ] TRV DRSS E NG, VIVZIZTORA, IRy hT—o 0+
EHER S L O TZITEV R,

N—-2

AT i ) 0y R — 7 DB UL, RERFED D o7, AGEIRD L EHELRIEN. MHHIC
WL TR I28 i S O&EWEZ, *y NI —VREDOEN TH LIz EZbN 5, DRI 4SH Mm%
F27DICiF, TXRSTHA/IVRETHETHTINEEST, IH 28 TRER, T7 o7t HEIZEH
MRV /R 9 T EIE TRV, FL7S I TLummatur Tablet I — 1] & [Appendix to nos. 22-23] @
24 MVTHINENS 3 KO D55, &<IC Mummatur Tablet 1 J & ['Appendix to nos. 22-23]
ICZ DR ENRENS (1 32)

NS 3KIEVTNESH T aDKEHE En-an-na-tum( 1 1) OE+F Lum-ma-tur MEFL LT EN
LIS E TSR TH D, FIVAN S Uz [Lummatur Tablet 11 & 4 RO # I E A
ENBH. B 1IHEHDEEAN 11 ADKREIC, Hul-kal-igi & SAL-tur W%, ZD 2 ANl&7 77 WF 70 T
nu-su & UTKZE 725213 7z Hul-kal & Nin-tur TH»95, 6 AHD Mes-abzu (775 TlE [ 7)L—7D
WF 71 1C luz-ad © 88 ugula] T&H DLUD Ofid F&LTHNS Mes- abzu &, 5 AH®D Usurs-r[a-ni]
377758 MVN 10 84 DAEATHS Usurs-duso ER— ATV EHERIESNG, 52 fFHIZ 4 AD
AEAND7EN T, 1 AH Lugal-Sas-pad(-da) (rev. ii 36) (77 F72H WF 35 OFEAVUZAMIESM (rev. i
5. 4 NH®D Lugal-9Anzu (rev. ii 42) &, 77 I TEIH 25D uru-kas, Ths (WF 70 v 1-2),
Lugal-9Anzu ic [RQ) & UTHELE NI Gunidu i3 7 7F5¢HE PBS 9 3 DFEAN. 7z 3 AHD UD.MA..
NINA.SUM-pa-e; D R | L LTHAl &N Da-da &7 757¢E MVN 10 82, 83, YBC 12305 DALATHY.
Da-da & Gu-ni-du £ 775 Tl& gudus #HEDNFENH %, LA Lugal-sas-pad(-da) ZBR\ 7z 3 N, 77
FEHFANLDRENZLEBVA, THY 2BV TEDLBROHIEZMENTHRHENSEDZDT, EMNEGE
WEITNZIR EWE 2 HFHOIEANE LTI 7 I @ T2 NBD L EoTH NS 2 FRIIHMET TN
ETIEAEW,

7N L7z TAppendix to nos. 22-23] (ZHG | 1 fFDOFRIERT. 16[+x] ADFEADHE 4 ANH
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IC Lugal-bara;-ga-ni-dujo( x 1) ELS5EMN NS, 775 Tid WF 70 D 5 FHOF—LIC, EBHifAAHFIO
754 Lugal-baraz-ge-duio £ #0115 uru-kass (rev. v 10) BWW2H, [FACF—ALIE FEDTH > a5
Lugal-9Anzu( v 1-2) A%, Lugal-baraz-ge-dujo &7/ 2\ MW7z uru-kas, DAJREEDNE A 5N 5,
FEADZET 8 AHD ~Subur— (vii 10) 1243 irs ensiz- — GAR - LDONFNH %, TOERT 7T H#
0 WF 147 IC 5115 Subur ensiz-GAR luz-ma, & [FAl— AP TIERW7ZA 50

Lum-ma-tur OFHIFZE RO MTIE, T 75 « = TIVHID T2 - %50 g D% ADMSEMIC
HboNz, Lich>TI77IXEIETH 20 Lum-ma-tur L[AFERTH BT EDEEHENS

T 75> 2.0 Lum-ma-tur (376 N\7z &SI, 55 4 K En-an-na-tum, I HOEFT, W TH% 51KH
T En-me-te-na i, 7ILTDXELE Lugal-ki-gin-nex,-dus-duy E[RIHZEFEATZ LG KA NI F5E
THHMNE GF33). T7IXEMERENTCADTIVI DR HEE, Lugal-ki-gin-nez-dur-dus 72& 5 %
%7259,

Lugal-ki-gin-ne-dus-duz IZi&, = IV TT e A F 2 F NI TSN H 2 (134, Ty x
DOFHICE N, TOSLOAF>FMICE "nin e;-anna” E ¥y bOBMTE, TILTDAF LR UH
EWVIHTETH B, THY2IEA T F il Ez-an-na Hid %, WF 701 RH5N 22D nu-su DFERI, 77
Z 84 - Sk O7FEFE Lugal-ki-gin-nex-dur-duy O EMETEHOITONIZONELNIZ,

\Y%

T7IXEMERI NN, 22DV by)VEIZIEEIRHHT, SH 2 OFEFICE W
NUXE ARV T F by LT DS 5 RV AT HAMIID I TTH S, T2 7> F by L 1 IR
VTV I DRRCHTZD, THRNET 7 I XFHDOFRITIIVF 2z LT TIEHOFENTEA D, FkE
NrzDEIIVF oo zhnb 2 %O LIRS,

T7I3EZ. VI EHIAN b RO L EXHDOZ VRN S 1 ~ 2 5 &Iz 2D T,
T7ICEDPHIEDNEDDIZYRE T A, TNEET 7T LEDEMCBNTT OFHEDEFWITAEN R
bNEDTHEINE, FIROELIET TLEFENEHL BRI KERERTHS,

A TIRERTEED oM, kT 750, W)1ZFH U TEFRE LA E Lz A TOTchk
M, 2L O/ DL FITHEREN TR SHERI SN, XFATT AT DX ETHOEND, R
LRI E Fix B EEMER AL 2> TVBDON T 7T LEORHYTH %, TOXI IR IEREICHT
EIZcet, 77oOREI RS L TEETHD, BENTEMHREDIRVED, 77 I 3CEFR
PUE DB TR ERWGIT IR ST T EIZ BB,

WbV« TUATFRBNERE LRSS 20 4FiFERBLIz0BIc, IH TR, ¥
TR MZ A DK D FNEE THEATZ RS 72,

R CTINGHTEDRER. TV ISy )V S T2 - St EE O ORRE L HEIERMN,
T7IXBETCRRKERBNEEEDTVBRTENHLN e IEo e, FT7 7T &, P LA b {he
MBI HENZOMNZ YT, TORE Tl - VIV LERZ7D, YT a IR
THHLNAFFDESRZ, CTTRELIEV,

H1 Fa — Grégoire, J-P, 1996, PL I (G ¥) , Ashm.1928-16, 1928-428 Recto, Ashm.
1928-434 Recro, =wv7 )V — Westenholz, A., 1975, OSP I, No. 110 (BE), TOXEMNT)L
27 @D En-$as-kusz-anna B MMEK TH BT iE. KEDEXNSHOSNTH S, FHICDVTIE
T AT VRIVY OB,  S7Hva — DP 14(=Fig67), 546 (= Fig.56), VS 14, no. 77( =
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Fig.81), no. 89 (= Fig.75), no. 187 ( = Fig.68), 775 — WF 33 (= Fig. 97), 55 (= Fig. 53), WF 92 (
=Fig. 66 1), 94 (=Fig. 66 ), Fa « ZvTIITHY 2 ERCFHRE N,
LUGAL DX FD/KEHHMIHIARICIZD W0, of. 22 Ashm.1928-16, i 4, ii 5, iv 4, rev. ii 6,
1928-428 Recto, i 2.=v7)L—O0SP I ,No. 110, i 4. T4 aTIXEREDHA (FzLZIX VS 14,
no. 187, 1 1,2,7, 2 1,3,5, etc)s LTAHNT7 T TR, XHEICK>TIMERE W7D (WF 55 (=
Fig. 53), I 2, 13, etc). HHERDIWE ST BENGEN 72D % (WF 33 IV 2), LUGAL /LU, DX
FONTHRDHFRD B, TR DRI ZRE NI BT THERTFERUCTRD, #EX
Y ORSTH T R B2 mics VHE, #hfRicad, Lieh>TZol ez >T LUGAL / LU,
DX FIELATEOIDED, EWVIEEFCIZ RS R,
Zw VLT 7IRICE (OSP 1, no. 1 1EFh) Tld, IH Y2 EREENZ NEWS RN D 5,
ezl KIl— 1 172;3,B2 — ii 6;7;ii 5, LUGAL — ii 1%; 3%

2 T7773CEICDWTHELLIE Krebernik 1998 , pp.237-427 =50,

I3 T7I3EDOHATNICRLNS e-gal DRI FFEEOICIE TREARK] ZEKL, —MRIC b
FEHMANTTHDON TN KIS HEEICEE SN rest house’ 25T i LTHEDNZ L HEH 5,
I a)VF FREH Al 29) danna hu-mu-gens e;-gal-la he,-biz-dus
M2 (2HEHEATIE) X (GiE) EY ex-gal 2/ T, ]
ZOEFMFEIETHMNIZEIIC, BT, WO DHEMRIET AEHANALNED, T75
THLZDBHADHEE TH 5,

4 77IEI T, #TehORHIED A& B A 5N E EEEEILE DD
STWVEW,

1 5 COMDORAEICDWNTIE, Biggs 1974, pp. 24-26

16 Biggs 1974, p. 26

7 Goetze 1970, p.39

8 77 I L XEREOFIRIMLTEENZ iR H VDR, FEBO TR RWVEEREOXKL, &)
Rz DR HCCE T, 77 I3CGELRIFREEN S, =vTIb « U)LY « F2aldh T,

H 9 Goetze 1970 B,

110 & D 1 A Hansen, D. &, VIBEICDOWTIE, 77T CEOERICBEHE L CTHIA LI a
Lz s Ths, Zettler, 1992, p.37

¥ 11 Zettler 1992, pp.35-38

¥ 12 Crawford & V@727 v A RIHE R, Zettler 1992, p.3822, Crawford,V. “Nippur, the Holly
City”, p.79

113 YaX—)LEE N TR EMIE T EBHE DR, 725 hex(GAN) *° nin TIHE S A,
ama ZF B ANHE. LHEHEEZEZBNS, £z WF 74 T, MEAETRE nu-gig & LTS Me-kus-
ta, Nin-ti-na Pas-lals, SeSs-eden, 3K U geme,-kar-kids O A-lals, Ad-du-i/, AN-ama-mu, E-su;s-
[ags], Har-tu, Hes-ep-gibil, Nin-gal-zu, Nin-GAR-zu, Nin-guz-gal, Nin-ni, Nin-ni-gis, Nin-SAL-zi,
Nin-tur-MU.NI, Sal-la. DL FIZRBEWIRL L TH D, 77T XENLT. nin+| | DY 66 Fl, hex+[ | Y
13 %8, ama+[] / []+ama b’ 24 flidpD, DS 37 LT 7 I A B 7 BRI CHFICTETF - Y55 F
(SecondarySellers —if 28 ) « HF « GAEALLTEHY 9 %,

H 14 2OXS%RT )N —T 57313 %, 1980 FALLIET 7 F17 B G S O A st 2 HiQ T E /2
Pomponio,F.-Visicato,G. W3 TR L TW5, 2 7N —T 13 KEZES R RN LT gur-mah %
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i 9% XEREDOIZNTDT I —T73F T, 1M Nl-ga BT ECERNHZH, Bz DL,
Tablet House’ EFEENE T 7 T Y X —D 7 — AT TEEWED RfRZ T 1> 71— IR LT,
Pomponio-Visicato 1994, pp. 28-34, pp.94-102. /=72 B OFEHIIMELTE, FETEkR
HEBMAEL TN ELTE, 77707 Z2—1& 1 DOITEBINO Nk Ch D LIZiENTH
%o I7IATEHERIC OV IR T TH B,

I 15 (7758 EIXE 52 MOWFIE, i FHZeE 58 (= LHiIFEE) 30 KL K2-
REEHZEHTN (=FKEEH) 17K BHEODFEEMEARH 1 K. K2 - KEMGCHERTR
FIK KR - KEMEGGHE G20 1 B GEAV A 2 8. ZNZ o7 « BIRRFTIGRSZICD
W& Martin, HP. ezal, 2001, p.139 8, 77 ZtH LA DIE WF & TSS Al D 13 KD
BT, flug=>y 7 )WHLA 4K (PBS 9 3; TMH5 71; 75; 78). WILZH LA 38 (SRJ 6; W 17258;
18581), %&b D 32 WA ETHLM, 77 IHELSNDHEEL H—aHX - AL —HcHD
WTC TT77 IR e e BB E ) E—HENn %,

16 WF 70 vii 8) 33 2(barig) 4(bans) Se gur-mah 9) uru-kas,(DU) 10) nu-su.

¥ 17 EDATS p. 53)

F 18 nusuld7770 [FEH#] Tld anse-nu-su EHTL%, anse-nu-su; SF 26 i 16; 65; iii 2, NTSS
29418, 7IVAZ—ZTDfE 2 “a widow ass” £aRd7, cf. Alster,B.,1992-93, p.20, 22,  #JH#
FHAZ A aD VA = LFFRER L) 1cd, TREAL (CTTE nu-masw) HHEHZH DL
il Fic@Eh Ntz W IRIIcH % & 5 K9 %, nu-siki nu-ma-{na-}su luz-a,-tuk nu-na-ga>-ga--a A
MRS ARTCANZ 15 EICT [ ZEEIRNESIC]  SteibleH., FAOS 5/ 1, Ukg. 4, 12:23-25 fifi,
nu-ma-su=a/mattu, CAD A/l 362ff.

119 im-ri-a kimtu “family”(MSL 5, 17, 117)

¥ 20 Gelb 1972, pp.9-10.

I 21 777 XETIE kass DHHOIC DU ZHWBEEEHZM, uru-DU & uru-kass DT 7V 7 >+
EHIETES, uru- kasg ICDWTRYRZA « a3 h—ME, )by SN DTN 50> T
i Med) ERTED, FEHLIGRRS ReRd . HEERICREL <R S cLEDATS p. 53.

E22 Fid 8 R—Y OB,

I 23 ZD1EH SHum E WS HIA MY 1T 3ICHENBH, Tarvh—ME, UL 22— EFIHT %,
cf. EDATS p.33.

¥ 24 WF 70 INDOXXEICTH Y a7l D uru- kasy B 2 ARBN, Frewr <zl d55S 7 &
ICHRBN%,

25 uru- kass &i&, TTEBURD S DIERISHEWVEBHNCEN R NEM DG MMCH > T, fREZE
TLZOWNARZHTHIURAZEE 25, Wb THREETR] £E 05 XRE function Th .
nu-su ERABEFROEMCERELRGET TREHTHR] T,

1 26 41kHH/IMBIIE LRI RENR V. LR IFARARICES NS,

H27 7EMciE 2 B 3 EIEEELTHITMENSEHEEHD, HE D ZALL<E 59 AH 31 Alidix5,

128 #ERFLIE, RFICHOTHIWEZITHE T, ZITWAHIIFTTFARALO DR, WS 1K
LS AMEZDEDOTIEERL, B IENEAFEICH L TRICH LEDMHERNZA S 2 EHEllE N %,
cf. Gelb,LJ.- Steinkeller,P-Whiting, 1991, p.227 LZMEMN THIOETF WF 33 . K2 - KEMHETF
TMH 5 75, TMH 5 78, 7eHIG I TIZEWAEKE « BERIE 5525 0F RTC 12 DFEAD 1 AT WF
701 nu-su &L CRd#EEN D A-tu D5, HZICIE mun-ur, TEIED ] EDfTEdNH S, iz WF
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35 dFEEA 60 ANZEL 9 MICHENG [ ESME N HIEIRNET, CIT@KEM 12 )L (1 H)b=
#136m) IKHWTWE 70 @ nu-su TH5 Ama-bur(-ra) DHFTMNASNS, LHL Ama-bur (-ra)
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1. U 7 AERER, 7V« 2NV R E DB BT % A G AL
Petrological study of the gravels from Tell Taban, northeast Syria

EFtE HIRAXRE - AOEXFAFRREFZMENER)
KBRE ([ELERFA T 7 HREHAZERRER)
Mitsuo Hoshino (Graduate School of Environmental Studies, Nagoya University)

Katsuhiko Ohnuma (The Institute for Cultural Studies of Ancient Iraq, Kokushikan University)
XIS

TV ZONViEENE. U T ACEERONT =)V iR eI hiiEd 5 (Fig. 1), 1997 A5 1999 4
O 3R, EREAREA T 7 RSUEFEATC KO F R & i N, ZL<OBRMEFS5Nz (Ohnuma
et al,, 1999, 2000; Ohnuma and Numoto, 2001), Ohnuma (2002) &, 7 /)b -2/ \VEEFOHKZ 759
HEREIE i 4 ~ 5 HERTOL ATV 7 > fagah e AL FENEOIREET T 2 HFEHN S, MEBOM
IR AZRRRICE Tl 2 ATRelt e fahi Uiz, E5IC. Rl 1500 FEHOI X ZRHRICIE, HERS
JEDE _FICHEBARO NI MNES NI FRZIHS M Uz,

TG T2 A AT, B LEERERERIC K> TV 2N VE KO E B KLU I 2> —RBE
ETHSERESN 2 HHOMTH S, TNHOMZ, OFCHEMEEICE 2 aafioBisLiEaiiyo
[[E. @ EPMA @M TIC X B8 GBI OIL 2o, D 2 DOEFER « S ATz w8 H LT,
BRI

— i, R E LTS 20 5, MIFOTIBIE T OIS - BRI T 2 XS RIEWMN
HHTES, AMEIZOH—HETHD, TIV ZNVITRS T OB L TE . K0FHIRHE
R OHVEL 2 & BED SRR M 2475 TRIC K o T B HE R OMEIRIC T 5 L2 2 RN T X 5,

BB, TV ZOSVOILALEK 10 km DTV« TV L - ZA—)b (Fig. 1) IBWTEH, FIAEIC
XBEP TR E DI E N, FEIRHIE - E O EEN TS (Akahane, 1998),

L. N7 —)UJIFhisi koD s A

YU ORI, B =R AT I~ T O HERS . 2B PR SR T~ B I O HERTE & M LS 2 SR Ak
N5 (Fig. Do HWHrHOHER SR, FMid S (Limestone) & ENIOKi 1% (Claystone) « &
(Sandstone) - JEfx (Marl) - )V R (Siltstone) - 48 (Gypsum) HJEXD7E%, HBEIGILNIH
HiPZRT, fERTHOHERES X, 5 (Conglomerate) « 75 « £1PKAS < Mitis « JRIS BEZ R E L,
AHEIPHIIAHITH D, HHHLIRICE KRS (Basalt) <7< DXITEEMNRDHONS, Wil SHB
DT, 3RO LMEBS I CILEEDFEET %,

BB, EHICHELOHESMRTNIE, TV - OV L s A=)V SOMRZGIFLT [£% ) 0

T,
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0. FAfracdl
(1) R
a) HEFREJE DO

ICSWERSE (dull yellow orange) Z2 9 2K EEBETH D, IRV ENS, BN HERE
NBIERE, HENFHMMERTRICHEELRL - ZEFHAZSTcboeEEns (Fig 2A).
b) T2 ZEEE R ORE
It (light grey) 7z 59 288 7& 8, LLENVNS D, REICIZFHENRIEBREED RO 5N,
RIOIKEDRISTIRET 0T OER D DERIICTAR SN RESE 25615 (Fig. 2B),

(2) Bt EBIEE
a) HERRJE D18

0.1 mm LR, <& 0.05 mm DL FOFHNSXHE< M)y 7 AEBE, 3 mm ~ 0.2 mm OHFHH
RS EE e MABICERR SN S (Fig. 3A). WES MW I, £i% (Quartz), 1144 (Feldspars).
fifif % (Pyroxenes). #kfEf1 (Epidote). Fv—kah (Chert). AlGHZEHALL, TNEOKZ
W= SN D B, BEINES R ClAE R REAR K E X DOSYNIIIRERIEHLY) (Carbonate) &EKER(LILY) (Fe-
oxide) TdH2M, ZLIRFRIERATREAAIE TH S, WET M) v I AEORBRPE < M v 7 A2 8-> T,
REZHEZ R AERmDKERICET TS,

CNSDORHMN S, LUFOBENEZDNS, bbb, AMEMTHSTDN, HETORIIE
F72%20F, Bet) D BB TIRIBYESEY O Sk LIRS LS L. RO CHE N RRICHT LIz, DEb,
2 o Rzo iR B NN EZENS,

b) I &% ZBEE RO

ZEAEATENLIED, RO ERH Mica)  RIBIEIY) WEF . IV NER alkE R 215 (Fig.
3B)o 0.3 mm ~ 0.1 mm DR E A HERWMIEHEZ 7M., Z2<DAEIE 0.05 mm LU FOMHE
EAEAS R TH B, MO « S6H13 0.5 mm LT, 2<I& 0.1 mm LLTFOKEZ/RT, alkl ek
IChTe>TERMDRLN, EEO/NEZFEREZ>T0 S,

CNEDRHN D, LRDIBENEZSNS, I75D5, FIRERET N O RALIKRED 5 WIEHIT.
frE 7 EARE LTI « LU T TR DOREND DS, COZRFEAHENRICHIER TRIEIE
725203, a2 9 W ICE IR BRIE RSV ASEIRIICTA L1286 D TH 55,

(3) EPMA 7t

HEREJE OIS EN DS B, BMER THE L AE LTSI O 2Rz iR T 2 HIN T, X~
A7+ 4% — (EPMA) I KZEWNZEIToTz, ZTOFER, Cal SOV E—I NI N, 1Z
FHR R G CaS0y + 2H0 THAHTE M RSNz (Fig 4a). Fiz, MU I AE ORIz, BEM
5% N CREAATRES WA SE O EPE B FE TiT o7z (Fig. 4b, 40). Ca DENE—TIZRIBIEIY)
D754 CaCO3, Fe D5f W E— 73Sk LI D4 —H 1 b (Goethite) FeO(OH) F7z13#8#k8i (Limonite)
EHEEES NS, FNLSNC, SiDNE—TIE A SIO,, K& Na DY —213, ZhEhhVEA
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KAISisOg ERHE I NaAlSisOs TH A9, Ti D=3V F )V TiO, £2ld) 2 —aF 3 Y OR[REM D H 5,
Mg DE—I AR DO ERY). P OE—2138547 (Apatite) DR THAS,
DLEDXSIC, EPMA 7o#7id. BAMESEIE CIE R RE A MMISEY ORI E % T REL 75,

m # %2

IR SRS N CIRIKDZAFEMN AR T IKIBIRICIS ATV B DR E UTHIHIL 0,
et U7 SR A KIEIC TR U C R BRI S HERU A T 2 TP L Te 8 D72 28658 (Bvaporite) EX&, 2#&FEE%
RS 280, R, BRI, SRR Thd, RBIBGZAFAICRST, HEKOIERICES /)
B2 A FE BT B IS O R ST TR BN 5, Tz, AR TR REHERY)® LI
SOFMMEET ZBIRERT S, £H (2001) &, BFEAA Y ORENEZIREE LT SR TICH
\F B RELEHEREY) D LB RIS I3 A H 75 £ ORRFEE LY, Fiy BT iR 76 & D IR
TR 2R R LT 5,

Akahane (1998) (&, T)V+ ZNELDT IV TV L7 A—)b (Fig. 1) 1B TREMAR I 221 -
HEPE IR 21 T>CTHBD. TORIRIZTIV « ZNVORIRICE > TEENRIEREEZE ZBND, HEERN
wHIFT e OFFE, SEH I HEREIZ I TIZOP R HERRGE 2 R U, IR AL CEU LA EF T LTV B,
QB EMEOMIEX, Fry—b fiE. KEABXUTVVNTHS, @BHOILEFIE L& Fhio
2SN, TV« TV L - T A —)VEERNE EAHEER FICE S 5, @R ANz IEHERY
ICH 2 ~ 3 E DL D EENRHEN D, LREHERYIC > TR 203 D, i AL
DOILENZ AL ZBERIC, KO FRIOILEZTHINS THROHkHTH B LHEE S NS,

ARG TR TR O DR KO BHRFNEDLTEI0ICiE, RISl RS S S OBl
PHEDRETH A5,

5| SR

Akahane S., 1998, Environmental and archaeological setting of the middle Khabur region: Landforms
and geology. In Tsuneki, A. and Miyake, Y. (ed.), Excavations at Tell Umm Qseir in Middle
Khabur Valley, North Syria, Report of the 1996 season. Univ. Tsukuba, 4-13.

Ministry of Petroleum and Mineral Resources, Syrian Arab Republic, 1964, Geological map of Syria,
1:1,000,000.

Ohnuma, K., 2002, Lithic artifacts from the Tell Taban, Hassake, north-east Syria. A/-Rafidan, Journal
of Western Asiatic Studies, 23, 53-68.

Ohnuma, K., Numoto, H. and Okada, Y., 1999, Excavation at Tell Taban, Hassake, Syria: Report of the
1997 season of work. A/-Rafidan, Journal of Western Asiatic Studies, 20, 1-48.

Ohnuma, K., Numoto, H. and Shimbo, M., 2000, Excavation at Tell Taban, Hassake, Syria (2): Report
of the 1998 season of work. A/-Rafidan, Journal of Western Asiatic Studjes, 21, 1-50.

Ohnuma, K. and Numoto, H., 2001, Excavation at Tell Taban, Hassake, Syria (3): Report of the 1999
season of work. A/-Rafidan, Journal of Western Asiatic Studies, 22, 1-64.

ANz, 2001, BHEOKRILET7IVAVL . ASS—HlfE [Har 18 il ER A E | 347-380.
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Flood plain & the 1st tervace deposits = = = « « =« « = Reeent

The 2nd terrace deposits

The 3rd terrace deposiis
Bﬂ“l' " ® ®R ®m Om ®m = ® ® ® ® ® O®m om ®m pklslnme-“ml

Conglomerate, sandstone, limestone, claystone & marl « + Pliocene

Claystone, sandstone, marl, siltstone & gypsum

» = =  Miocene
Limestone

Fig. 1 Geological map of the middle Khabur area, northeast Syria, simplified from the Ministry of Petroleum and
Mineral Resources, Syrian Arab Republic (1964). Localities of Tell Taban and Tell Umm Qseir are also shown in the map.
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Fig. 2 Photographs of the collected gravel specimens. Specimen A is from the sediment that forms the base of Tell

Taban and Specimen B from the bed directly on the excavated Mittanian structures.




e
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LBy

Fig. 3 Photomicrographs of the collected gravel specimens A and B.
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Fig. 4 Qualitative EPMA analyses of the constituent minerals in the gravel specimen A; a: characteristic X-ray spectra of
Ca and S in a gypsum crystal, b and c¢: characteristic X-ray spectra of Si, Al, Fe, Ca, K, Na, Mg, Ti and P in the groundmass.
Analytical conditions are 15 kV in accelerating voltage and 12 nA in specimen current
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2. 097 D7 B EEB I ERL O IR R AR ARITE

Radiocarbon Dating with Accelerator Mass Spectrometry of Archeological Samples

Excavated in West Asia

PR (FEDEE - AhEARFERAERGME LY 2 —8R)
Bk (2IRREXFEEIR)
Toshio Nakamura (Center for Chronological Research, Nagoya University)

Sumio Fujii (Faculty of literature, Kanazawa University)
1. ZCHIC

SR AR L, DA R OFIRICK DM TEZERPER ORI K E LKL,
WEICHWBREND TN Img TIL LD, FHFONE T, RIS (aX, LF, vx, 7Y,
78, RILKE T, 16k, BREDTOHTMELER, iz, UL OBHEHTIE, M, e, AR,
HAREGE, SEREEOBETEROEANENEHCATREE Aot £, EERHOERICDNT
&, HWEMETHS CHERZBERITIKIELT, BROBOIRZELHE CHRTE5. H AR
BT, @R HCERRE A RIZEDEES>TNS.

S, IMEERE RIS R B U ERSE (10) FRRIEICE S HRA) T FOFHFERITDOWT,
MEDIL RISt T DL Lixolz. SRIOF N EEENE, HFET D7 Ov LRIEVES RO E N H
DTHY, GHEEYMORIFREEXORDHEE TES LA REOH RPN EDbOHTYR V2D,
BERCT SR ERDIEIC KD UCERIE DR N A R TH 5.

2. TRHTERRAFEACIE & 1%

NHARE R HTIE, accelerator mass spectrometry (AMS) DFIERTHS. AMS &1, ki1 4>
WY RHEELZOES (HR) 2KHT 3R EZMELT, ATy 2H0Eco0TrL, <
NOOIFAERZNET S /1ETH 2. RKRORHEE, BEEORFER T (140) LuEsRER T (12C
MU 13C) bix5. Gl5 CldkEZRL, AEOBFIEERZET. AMSICKD, WEIRRICEEN
% 12C, 13C BXU MC OMHBODOHHEZ IEMICHIE T HIENTES. TORLERITBEDLS X BGE
MWHBHOM,. FiE, MCEBEHMEDOREETFTHD, RHDREDE, Dk (EH) IED>TLES.
COMESPEEZE, VB EOFIICHEDE, HANELET S, MEOEZIE EMRAREIELTRIATE,
CORGHEZRIC XS 11C DA EZMB LT, MRDERENTHSORGERIDA DN S.

1950 b, Libby ICKDBAFEE N7z MC FURIEIETIE, 11C OMHIZ, 14C DG EEZE 9 B BRICH
H 2 R—2 RN T 2 cLickbiTbhiz. TOHETE, 1g U EORENRELIND. —7,
AMSICE D MC FRIEE, KFE 0.5~ Img TEMTES. TOILhb, SEEEEEHAAROERE
HED A REL o Tz, kI, IMUDOEFEZEHEVIIFREZH 5O TRIEL, UbDIcH—fF1E
WO T LI RO AM I EICDWTERAIEZITY, The@ofRe LT (UHERTH
FEIENL, EHEROD MCHENICKDMEICEIRE -T2, B L&D MC FRZREVOHTH
c—KE, CTORHEBERICESEEZS. AMS T, 1ZFEALDERICOWT, RIFIREEEZ XU e
HEMNTES.
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3. ZVFrusindgER SR & % e, 13¢, Lac e

P RREACRESNTOS X T MOV G E B ARt O R G2 TH 1ITRT. R SRED
BT DI EN, TIT7AMNEZBNS. SHEIOAFVIRT, REDRAA V2155, 20T L
hmdigsZe TR LTz Ef A A N UTRNEL, BEEIOHERAICEKD, 12C, 13C, MCIc/HEd
%. 2CBIU BC DGAAVIFERGALDEETERT S, 1MC BMHIANEE, 11C THBH L2
LUCatEd 5. R CO, DR ZEFIM AR, 12C AY0.998, 13C A1 0.011, X7z 1C & 0.000000000001
EEDHTHRICULMAELR. AMS &, TL<HEDFENADHRITE 5 EEEORETETHS.
PEERAOR TR ICES UC FERHIE IR ROz RD.
(1) TARDRERFTHENTTRETH 5. "B TNV SakHE, REELT0.5~2
mg HAUT K.

(2) TR HCREDHED, AL EHWERDOIENAIRETHS. 5 Ji~ 6 THEMETH>THE
KAENTES.

(3) W ICE T ZIERIAEL, 1 HRHZ0IFIE 1.5 KRTX.

(4) PEREZE, BTERTE TORKIH LVEEHC DV TIE, EFHRERIETIE £ 20 ~+ 40
FRETHS. ORI ERD LI TNLORELTLS.

4. MCAHRD B JEFARNDOEIE

HUCHEREBERIZ LAV, REDBRPICEEINZEE, MCIRE (W 1C IR MREE
HICEFL =5 THS. FBE, BIARFHDEEHER OFERMOFBEEMSBRENSBFEREZTNED
ARl MCAERDBIFR (K1) AHSMICETN TV, Ty, MCHERBBERANBIE S ZEICHbN
T3 “MCAER - EERIZEMR (IntCalod T—X -ty k) THE. K1 h5, MCERIEENRNST
NTVBTENDNS. BBXZ AD 1 HELHITIE, MCERIIBERIDERTIITE WMEZERL, 0
AUIFERDE TR IFERELID. BTERTTIE MC ERIFBEFEREDE 500 ~ 800 F#<, BUTHE
RIlC72 %8 3 T~ 5 TAEE .

EZHPEHIA N ORI A (21E, —D0 3RO AR MROZELL) ZiiTd
BEICIE, BARRBRETHS 1UC HEREMoTEW IRV, RODIEERZHVZLENDS. Z
T, LITREND T —2 % VT MC HERDBIBERANDBIENTTHONS.

5. W7 V7 EROKERR . AMS 12X % e ERIIE

SEERRAIE Z R LB R 2K 2 1IORT. WINBRILLIBARSREARTHS. ThEDak,
97727 DY LR RO FELE D SERINEN T2 D THS.

WD charcoal il BHE 7T XA Fw 73w ZIC ANB N HCHERIIIE DFedIct i B R ATEN SN Tz,

ZTNZTNO)NY T 5, kRS 141DV TE, ImmlE, Smm EOMMARICHEY) 2T HL
Te. ZARUKIGRUCEERESH L TENZIORW D E, RN K > T & L7crl et D H
%, AMECEBEORRSAVD ORI ZRE T AT, 1.2 BUCHE, 1.2 BE/KEET
UL, E5IC 1.2 BUERRIC K AL 2T (WINE SOCEREICIE) 2, ZNZTNEHENITT
frolze WHOHE, RALYIOMT OF) 6mg ZIABEL T BALIRRICEZ A, SHICTNZ/KRTEITLT
TIT7 A MCER T BRALYIOM T D& E “HALRRDOINEZE 2 1R, @RS N TR
L7zB LK, AL AT LB CHIZ E AL TR IZ 7S, TREIREDILRE, 60 ~ 70% & m  ED
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RENTz. MENBETIT 7 ARG 2T (MCREEMER, HOXID ZUHLTHRII 771
IZDOWT, HHERYPOZ Ty s motat 2 5z o T MCHERIEZ T 22T
OV HErTE, 1MC. 13C U 12C WlEENS, FaHEtZHuTissN e iRFZZGERN AL 13C/12C
2 OWTRNA T OHHIEZITo>7zDB, Gkl 14C 4EAUHE (conventional 4C age: RIN{AZ RIHHIE 14C
FR) ZEHMUE (B, 2001). MC OYHE LTI, EFRREFICHEST, Libby O 5568
W Tz, MCHEMREE, P9 1950 Lol FEE LTHABN%. 5751 onesigma (£1 0 5
1 B 22) 72 /R Uz, 19BNz [RINLAS B IE 14C -7, IntCalO4 data set B XU IE 7 1127 L\ (CALIB
Rev. 5.0.1, Stuiver and Reimer, 1993) Z W TEERICEIEL: (A, 2001).

®2 AE7IVTELEFEROREMOER

v 14C ARz B RICHIE LT
wl A CO2 & | § 13CPDB | 14C age (Reimer et al, 2004) * st
® FURHERES X R REAER B AT
o (%) (permil) (BP) FEE: = 1 o OFARETFH (NUTAZ-)
7 (probability)
cal BP 6283-6321 (74.3%)
QATW:2001 charcoal 3.77mg 5517 £
1 5.82mg 9.6+ 1.0 cal BP 6340-6340 (0.9%) 10462
Str.51 J4 H14 fragment (64.9%) 36
cal BP 6371-6392 (24.8%)
QATW:2001 charcoal 4.14mg 4304 + cal BP 4836-4877 (94.2%)
2 6.00mg -94+10 10463
Str.51 J4 H15 fragment (69.1%) 35 cal BP 4942-4950 (5.8%)
cal BP 4979-5008 (14.0%)
QATW:2002 cal BP 5037-5069 (18.2%)
charcoal 3.81mg 4463 £
3 | Str.07 - Cairn 6.06mg -183 1.0 cal BP 5109-5124 (7.7%) 10464
fragment (62.9%) 35
C1 cal BP 5168-5174 (2.9%)
cal BP 5179-5275 (57.2%)
QATW:2002 charcoal 3.62mg 5893 £
4 6.08mg -104 £ 1.0 cal BP 6669-6744 (100.0%) 10465
BC601 MP0O3 1.4a| fragment (59.5%) 37
cal BP 6014-6082 (52,1%)
Whbs-CE1:2003 wood 3.90mg 5323 +
5 6.02mg 255+ 1.0 cal BP 6105-6158 (39.8%) 10466
Trench C H11 charcoal (64.8%) 36
cal BP 6171-6183 (8.2%)
cal BP 5936-6015 (71.5%)
Whbs-CE1:2003 wood 4.12mg 5252 £
13 6.01mg 234+ 1.0 cal BP 6081-6105 (18.3%) 10467
Cist tomb 4 CO5 charcoal (68.5%) 36
cal BP 6157-6172 (10.2%)

6. “CHEMRIEDERBLUE LY

AMS % FHWTHRIE LT B LE FNIARLL § 13C i, -9 ~ -10%03 KT -18 ~ -26%lC 2 rE Nz
RO R FELEFRNALLE, KRRPOZBBLREREE T EHERO T A E->TEVH HLENS.
C3 ¥ § 13C il -25%0, C4 FEYID § 13CHIZIFIF -10%TH . THTEMD, HEHFS 1,2, 4 1%
C4 REVIEIRORALY), FRIFES 5, 13 1& C3 MMIEDRILYILHREND. CA WM THET Y, kI,
FUREDMRBIADIAENREENS. WEES 31&, HENAEARUTBOMEECEIREZ VD,
C3 fEYI D INBIC K B AL D3RR TRINIA T BRI ERIC KD 13C D LR 12C I LR THXHICEE DV E <
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® INTCALO4 data set

6000 . . .
5893--37BP
5517 36BP
5500 =
5323--36BP
5-; [ 5252+ 36BP ]
o 5000 -
©
(&) .
s
4500 | 4463+ 35BP |
I 4304+ 35BP ]
4000 . . . . 4
-5000 -4500 -4000 -3500 -3000 -2500

Calendar year (cal BC)
2 AT7ITERFEERD 14CEREKET—4X DR

It EZBNS.

BAEMIO 14C 44013, 5893 + 37 BP 15 4304 + 35 BP &35 7z (% 2). IntCal04 BHET—&tw
FzHWWT, 0 UCHERZBERNRIELIAERZE 2 10RT. BERE, MCHEREBIUZ DA
(% 1sigma) A%, MC4EUE—BERIREHIRE D2 A ERLT, HOERD ASHEMED B
ERHEP TR, £, BEOERD, RRENZINTORPADENMICABIERD 68% (X1 0) TH
%. EREPAOBITRINIHERIZ, 68% DB T, IOIKFEDOENFPICASMRERT. iz, 17
5Nz 1MC HR% IntCalOd EIE T — R L BT LTIK 2 1R, % 2 MUK 2 B BRI D 14C £R 05
HEE XN BIRIEEFIE 6750 ~ 4840 cal BP &156M%. —/7& 2 NICHEE SNBERIE, 7Y 70
Wi & BRI fC e N % 3500 ~ 2000 BC TH 5. SHORIENSELNIIEEI (6750 ~ 4840
cal BP) &, EHAMAHEEHM (3500 ~ 2000 BO) KDEMAEDELESNTVS. b, TOik
BUCOWT, 5% 20 EN DS,

BEER

REHHIR (2004) WEOFEE—-IIVEVIE~HSNE ST Z TS 8000 FOfLEE~. MHA3%E
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2. SHEEP AND GOAT REMAINS FROM CAYONU TEPESI,
SOUTHEASTERN ANATOLIA

Hitomi Hongo', Richard H. Meadow?, Banu Oksiiz® and Giil¢in ilgezdi*

Abstract

Results of the analysis of sheep and goat remains from Prepottery and early Pottery Neolithic levels of Cayonii Tepesi,
southeastern Turkey, are presented in this paper. The relative frequency of sheep and goats in NISP increased through time,
especially in the Large Room subphase, the latest PPN level at the site. A shift from a broad-spectrum resource exploitation
to a strategy focusing on sheep and goats is a widespread trend in southeastern Anatolia, which took place by the Late
PPNB. A shift in the size of sheep and goats toward smaller animals at Cayonii began to occur in the Channelled subphase.
The change was continuous for goats, but clear reduction in the size of sheep is observed only as late as the Large Room
subphase. Hunting of wild sheep and goats continue throughout the PPN, but only very few large animals are represented in
the Large Room subphase. A delay in the kill-off schedule for sheep and goats is observed in the Cobble-paved subphase and
later.

Résumé

Les résultats d’analyses de restes de moutons et de chévres des niveaux Néolithiques précéramique et céramique de Cayonii
Tepesi au sud-est de la Turquie sont présentés dans cet article. Les fréquences relatives des restes de moutons et de chévres
augmentent au cours du temps, spécialement dans la sous-phase de la Grande Piece, le niveau le plus tardif du PPN sur le
site. Un changement d’une exploitation de ressource a large spectre vers une stratégie plus centrée sur le mouton et la chévre
est une tendance répandue dans le sud-est de I’ Anatolie, qui débuta a la fin du PPNB. A Cayonii, un décalage de la taille du
mouton et de la chévre vers des animaux de taille plus réduite commenga dés la sous-phase du batiment a tunnel. La réduc-
tion de taille est continue pour les chévres mais une celle-ci n’est nettement visible pour le mouton que plus tardivement
durant la sous phase de la Grande Pi¢ce. Un retard d’abattage est visible entre le mouton et la cheévre dans la sous-phase du
batiment pavé aux galets.

Key Words: Cayonii, Southeastern Anatolia, Neolithic, domestication, sheep and goats.

Mots Clés: Cayonii , Sud-est de I’Anatolie, Néolithique, domestication, moutons et chevres.

Introduction

The focus of this paper is the changes in the exploitation of sheep and goats that took place during the
Prepottery Neolithic and early Pottery Neolithic periods at Cayonii Tepesi in southeastern Anatolia.
These are reviewed in the context of contemporary developments occurring at the site and throughout
the region both in subsistence practices and in other aspects of ancient society as reflected in the ar-
chaeological record.

Although sheep and goats have always played an important role in the pastoral economy of South-
west Asia, their representation in the faunal assemblages of many early Neolithic sites in southeastern
Anatolia was rather low until late in the Prepottery Neolithic period. Since the occupation at Cayonii
covers the entire span of the Prepottery Neolithic, its faunal assemblage provides us with the opportu-
nity to examine changes in the exploitation patterns of sheep and goats through time at a single site.
Here we present data on the relative proportion of sheep and goat remains in the faunal assemblages
of Cayonii, on animal body sizes, and on kill-off patterns for each occupation period at the site. We
compare these results with those from contemporary sites in southeastern Anatolia, and we also exam-
ine how changes in animal exploitation patterns at Cayonii correspond to changes in other archaeo-
logical evidence at the site, such as archaeobotanical evidence, architectural configurations, and kinds

! Primate Research Institute, Kyoto University, Kanrin, Inuyama, Aichi 484-8506, Japan, hitomi@pri.kyoto-u.ac.jp

2 Peabody Museum, Harvard University, 11 Divinity Ave. Cambridge, MA 02138, USA, meadow(@fas.harvard.edu

3 Prehistorya Anabilim Dali, Istanbul Universitesi, Beyazit, Istanbul, Turkey, banuoksuz@yahoo.com

# Institiit fiir Ur- und Frithgeschichte, Universitit Tiibingen, Archacobiologie, Eugenstr. 40, D-72072 Tiibingen, Germany,
gilgezdi@yahoo.com

88



of small finds and their distribution. We do this in order to obtain a better understanding of the devel-
opment of social differentiation and economic specialization at Cayonii and in southeastern Anatolia
in general.

Prepottery Neolithic sites in southeastern Anatolia

Cayonii Tepesi is located near Diyarbakir in southeastern Turkey, about five kilometers from the foot
of the Taurus Mountains on a small tributary of the Tigris (A. Ozdogan 1994: Plate 74; Hongo and
Meadow 2000: Figure 1). Our knowledge of the Prepottery Neolithic (PPN) in southeastern Anatolia
has increased dramatically in the last decade as more PPN sites in the region have been excavated.
The archaeological evidence from these PPN sites suggests that a certain degree of social stratification
and craft specialization, together with elaborate communal rituals, characterized social systems during
the PPN period in the region. With respect to the communal rituals, the sites typically have “cult
buildings” that were clearly different both in location and structure from domestic structures
(Hauptmann 1999; Rosenberg et al 1995, 1998; Rosenberg 1999; M. & A. Ozdogan 1998; M. Oz-
dogan 1999). At Cayonii, the settlement was maintained according to strict protocols of spatial plan-
ning, and the buildings were periodically rebuilt (M. & A. Ozdogan 1998). Some sort of community
organization is suggested by such orderly operations. In addition, non-utilitarian objects are abundant
at the PPN sites in southeast Anatolia, some of which reflect long-distance trade in raw materials or
finished artifacts. This archaeological evidence suggests the non-egalitarian nature of society.

As for subsistence, Cayonii (and probably also other PPN sites in southeastern Turkey) seems to
have obtained animal products mostly by hunting and plant products mostly by gathering during much
of the PPN period. The faunal and botanical remains from Cayonii suggest that the environment sur-
rounding the site was rich and diverse, providing the inhabitants of the site with a wide variety of
plant and animal resources. The site was probably surrounded by open forests consisting of oak, pista-
chio, and almond. There was also an area covered with steppe vegetation (van Zeist and de Roller
1994). The presence of red deer and gazelle in the faunal remains suggests that both forest and steppe
were included within the exploitation zone of the inhabitants of the site. Wild sheep and goats, which
inhabit more mountainous areas, were also hunted. The marshy zone on the northern side of the site
probably attracted a variety of wild animals, especially wild pigs, which are abundantly represented in
the faunal record.

Stratigraphy of Cayonii

Each subphase of Cayonii is characterized by particular types of buildings (M. & A. Ozdogan 1990;
Hongo and Meadow 2000, Table 2). In chronological order, from earliest to latest, these are the
Round Building, Grill Building, Channelled Building, Cobble-paved Building, Cell Plan Building,
and Large Room Building subphases. The Round Building subphase and perhaps the early part of the
Grill Building subphase correspond to the Prepottery Neolithic A (PPNA) period of the Levant (ca.
10,200/10,000-9600/9500 radiocarbon years bp). The remainder of the Grill subphase corresponds to
the Early PPNB (ca. 9600/9500-9200 bp). The following Channelled Building subphase goes into the
beginning of the Middle PPNB (ca. 9200-8500 bp), which continues with the Cobble-paved Building
into the Cell Building subphase. The Late PPNB (ca. 8500-8000/7900 bp) includes most of the Cell
and Large Room Building subphases, but with at least part of the latter continuing into the Final
PPNB (or “PPNC”: ca. 8000/7900-7500 bp). With an estimated date of 8000-7500 radiocarbon years
BP, the following early Pottery Neolithic at Cayonii would also be contemporary with the Final PPNB
in the Levant (A. Ozdogan 1994, 1995, 1999; Hongo and Meadow 2000; Ervynck et al 2001, but fol-
lowing the periodization of Cauvin and Cauvin 1993, for the northern Levant).
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Analysis
Relative proportion of taxa

Figure 1 shows the relative proportion of taxa for each subphase of Cayonii based on the number of
identified specimens (NISP). For the Pottery Neolithic, only the materials from the early part of that
period immediately following the Prepottery Neolithic layers at the site are included in this chart.

At Cayonii, pigs are the single most abundantly represented taxon through the Cell subphase, al-
though the proportion of pig bones slightly decreases from the Cobble-paved subphase. The most im-
portant trend through time is the gradual increase of 'pro-domestic' taxa. Pig, sheep, goat, and cattle
bones together comprise about 60 percent of the faunal remains up to the Cobble-paved subphase. By
the Cell subphase, however, the proportion of the bones of these pro-domestic taxa increases to about
75 percent and then to about 82 percent in the Large Room subphase. The main contributor to this
trend is the increase of sheep and goat bones in the assemblage. In contrast, the representation of cer-
vids, gazelle, and other wild animals began to decrease from the middle of the sequence to less than
10 percent of NISP by the end of the Prepottery Neolithic.

The proportion of sheep and goat remains in each subphase at Cayonii and from other PPN sites in
southeastern Turkey are compared in Figure 2. In the chart, the sites are arranged in roughly chrono-
logical order, with the earliest site at the bottom of the chart. Faunal data from more than one phase
are available from Nevali Cori and Cayonii. Proportions of sheep and goat bones at most of the sites
in southeastern Anatolia are only about 10 percent into the Middle PPNB (through Nevali Cori III).
This proportion shows a gradual increase, but still remain less than 25 percent into the Late PPNB
(through the Cell Plan Building subphase at Cayonii). The exceptions to this generalization are Hallan
Cemi and Cafer Hoyiik, where faunal assemblages are dominated by the remains of wild sheep and
wild goats, respectively.

At least up to the end of the Middle PPNB, each settlement in southeastern Anatolia specialized in
the exploitation of one particular animal species that was probably the most accessible taxon in the
vicinity of that site. The most abundantly represented taxon at each site and its proportion of NISP are
listed in Table 1. At Cayonu, wild pigs were the most abundant. Wild sheep were dominant at Hallan
Cemi. At sites located close to the Urfa Plains, such as Gobekli Tepe and Nevali Cori, gazelle domi-
nated the faunal assemblages. At Cafer Hoyiik on the northern side of the Taurus Mountains, wild
goats were actively hunted (Cauvin 1985; Helmer 1988). These dominant species comprise more than
one third and up to as much as 60 percent of NISP at each site. At Cayonii, while concentrating on
pigs, a wide variety of wild animals were also hunted, which was the case for contemporary sites as
well. Thus the pattern of animal exploitation at early Neolithic sites in southeastern Anatolia, up
through the Middle PPNB, can be defined as a broad-spectrum strategy combined with the intensive
exploitation of one dominant taxon.

Table 1. Dominant species at Neolithic Sites in S-E Anatolia.

Site Dominant Species % NISP
Hallan Cemi wild sheep 43.0
Cayonu r pig 36.5
Gobekli Tepe gazelle 43.0
Nevali Cori gazelle 63.0
Cayoénu g pig 44.7
Cayonu ch pig 379
Nevali Cori gazelle 59.0
Cafer Hoyiik wild goat 429
Cayonu cp pig 313
Nevali Cori gazelle 42.0
Cayo6nu ¢ pig 31.9
Gritille sheep and goat 71.0
Hayaz Hoyiik sheep and goat 64.0
Giirciitepe 11 sheep and goat 65.0
Cayonu Ir sheep and goat 53.6
Cayonu PN sheep and goat 46.6
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Fig.1. Relative proportion of taxa at Cayonii (based on NISP).
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Fig. 2. Proportion of sheep and goats at Neolithic sites in southeastern Anatolia (based on NISP).
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Table 2. Sheep to Goat Ratio at Cayonii.

In the Late PPNB, however, there was a
shift to a subsistence strategy concen-

fhase #Shefg #goazt ragtf(l) trating on sheep and goats, and espe-
g EV) 22 1451 cially on sheep. This change was a uni-
ch 65 113 0.57:1 versal trend in southeastern Anatolia.
cp 26 24 1.1:1 While a gradual increase in the repre-
¢ 56 44 1.3:1 sentation of sheep and goats continued
Ir 201 76 2.6:1 throughout the Cayonii sequence, it was
Early PN 40 19 2:1

not until the Late and Final PPNB, in

the Large Room Building subphase, that
the NISP of sheep and goats exceeded
50 percent of the assemblage, increasing
from about 25 percent in the immedi-
ately preceding Cell Building subphase (Fig. 2). Sheep and goats also comprise 60 to 70 percent of the
faunal remains at other Late or Final PPNB sites in the region, such as Gritille, Hayaz Hoytik, and
Girciitepe II (Table 1 and Fig. 2). Most sheep and goats from these sites are considered as domestic
based on bone size and kill-off pattern (Stein 1986; Buitenhuis 1985; Driesch and Peters 1999; Peters
et. al 2000).

In fact, beginning with the Late PPNB, an NISP proportion of more than 60 percent sheep and
goats, and 15 to 20 percent each of cattle and pigs became a typical assemblage composition at ar-
chaeological sites in Anatolia until the Middle Ages, when the proportion of cattle increased (for ex-
ample, see Hongo 1997, 1998; Boessneck and Driesch 1975). We can thus see that the typical pastoral
economy of the region had been established by the Late PPNB, but not much earlier.

Sheep remains are much more abundant than those of goats in the earliest Round Building sub-
phase, with a ratio of 8 to 1, although this figure may be problematic due to the small sample size (Ta-
ble 2). The ratio of sheep to goat NISP at Cayonii fluctuates around 1 to 1 during most of the PPNB,
dropping markedly in the Grill Building subphase and continuing to decrease until the Channelled
Building subphase. In the Channelled Building subphase, sheep NISP is only about half that of goats.

Sheep remains gradually increase again through the rest of the Prepottery Neolithic, with a dramatic
increase to about 2.6 to 1 in the Large Room Building subphase (Late into Final PPNB).

Note: The figures are based on material analyzed by summer 2002.

Size of sheep and goats

Measurements of post-cranial elements of sheep and goats from each subphase of Cayonii were com-
pared using the "difference of logs" or “log size index” (LSI) technique (Meadow 1981, 1983, 1999;
Uerpmann 1979). The standard measurements for the calculation of the LSI for sheep were taken
from a female wild sheep from Iran (Chicago Field Museum, specimen # FMC57951). The standard
measurements for goats are based on the average element dimensions of one female and one male
wild goat from southern Turkey (Natural History Museum, London, specimen # BMNH653M and
653L2) (Uerpmann and Uerpmann 1994: Tables 12 & 14).

In the analyses reflected in Figures 3 and 4, only breadth and depth dimensions were used, because
of the small number of length measurements available. In addition, LSIs for the Round and Grill sub-
phases were combined due to the small sample sizes. The arrow at the bottom of each chart indicates
the median of the LSI distributions.

We reported previously that a clear size diminution in sheep took place only as late as the Large
Room Building subphase, but for goats there was a more gradual change throughout the Prepottery
Neolithic period (Hongo ef a/ 2002). Since then, more specimens from the Cobble-paved and Cell
Building subphases have been analyzed and the picture has become clearer, although the small sample
size for the former subphase makes any observations rather tenuous.

The sheep in the Round and Grill subphases were relatively large, suggesting the hunting of a wild
population (Fig. 3). More small animals appear in the following Channelled subphase, although both
the distribution of the LSIs and their upper range remain similar to those of the previous subphases.
Further size diminution is suggested for the Cobble-paved subphase by the reduction in the median
value and increased proportion of measurements from smaller animals, although the range of the LSI
distribution remains largely unchanged from the previous subphase. As noted above, however, the
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Fig. 3. Log size index distributions of Ovis.

number of specimens in the Cobble-paved subphase is small, with the size distribution pattern likely
to be unreliable. That this is so is supported by the fact that the Cell subphase pattern is similar to that
of the Channelled subphase. The peak of the LSI distribution clearly shifts toward the smaller size in
the following Large Room subphase. This nature and distribution of the histograms suggests that this
is due to an increase in the number of females represented in the measured assemblage. There is a fur-
ther size diminution in the early Pottery Neolithic period, suggesting a sharp increase in the number of
females but accompanied by an overall shift in the range of the LSI distribution toward smaller sized
elements.

The LSI distributions for goat post-cranial measurements show a different pattern from those for
sheep (Fig. 4). Although the number of specimens is few, goat bones in the Round and Grill sub-
phases were large and comparable in size to those of a wild goat population. A gradual decrease in
size, indicated both by the appearance of smaller animals and by a decrease in median values, is ob-
served through the Cobble-paved subphase (Middle PPNB). The range of the LSI distribution in-
creases in the Cobble-paved subphase, indicating more variability in the size of goats. A clear shift in
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the size distribution toward smaller animals (females?) occurs in the Cell subphase (Late PPNB) as
indicated by the decrease of the median value and by the distribution of dimensions, even though the
overall range of the LSI distribution remains the same. Even this changes in the Large Room sub-
phase, when only very few large animals are represented, a pattern that continues into the Pottery
Neolithic when it seems that very few if any wild animals were hunted at all.

In sum, it appears that major changes in the distribution of measured element sizes took place with
the Large Room subphase for both sheep and goats. Before that, size diminution in goats seems to
have been more gradual than that for sheep, although the relatively small size of the twelve measured
sheep bones in the Cobble-paved subphase may presage the later changes for that taxon.

Kill-off patterns for Ovis and Capra
Kill-off patterns for sheep and goats were investigated using the state of epiphyseal fusion of long
bones. In general, Age Stage I corresponds to infantile (fusion between c. 6-12 months), Stage II to

juvenile to subadult (c. 12-28 months), Stage III to subadult (c. 28-36 months), and Stage IV to full
adult (36-42 months) (based on Silver 1969; Bokonyi 1972; Habermehl 1975).
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When sheep and goats are examined separately, the results are problematic due to the small sample
sizes of the late-fusing skeletal parts, which cause “rebounds” in the survivorship curves at Age
Stages III or IV. Another problem stems from the identification of sheep and goats, since the speci-
mens clearly able to be identified as either sheep or goat are more likely to have fused epiphyses.
These problems relate especially to late-fusing elements such as femora, proximal tibiae, and proxi-
mal humeri. With these biases in mind, only the trends for Stages I and II are discussed here.

Figure 5 shows a trend through time in the kill-off patterns for sheep. In the earlier subphases
(Round, Grill, and Channelled), 50 to 60 percent of sheep survived Age Stage II, while the survival
rate in the later subphases (Cobble-paved to Pottery Neolithic) are higher at 70 to 85 percent. The sur-
vivorship curve for the Large Room subphase, which should be more reliable because there is a large
sample size, shows that only about one third of animals survived Stage IV, suggesting that much of
the sheep kill-off took place during the subadult stage.

The survivorship curve for goats also suggests earlier kill-off in the earlier subphases. In Figure 6,
epiphyseal union patterns for the Cobble-paved and Cell subphases are combined because of the small
sample size available for the former. When examined separately, the survival rate at Age Stage Il in
the Cell subphase is about 85 percent. Thus, the survival rates at Age Stage II were relatively low in
the earlier subphases, possibly until the Cobble-paved subphase, while more than 85 percent survived
Stage II (juvenile) in the Cell and later subphases.

Discussion and conclusion

Sheep and goats became increasingly important through the Prepottery Neolithic at Cay6nii, in con-
gruence with a widespread trend in southeastern Anatolia. Relative proportions of different animal
taxa at Cayoni and at other sites in the region suggest that a shift from a broad-spectrum resource ex-
ploitation strategy to a strategy focusing on sheep and goats took place by the Late PPNB. The ratio of
sheep to goats at Cayoni suggests that sheep especially contributed to this trend starting from the
Cobble-paved subphase. This shift in animal exploitation is likely to be related to the beginning of
caprine husbandry in the region. The present study confirmed the observation made by Lawrence
(1980, 1982) that domestic sheep were kept in the “uppermost level” (which is now known to corre-
spond to the late Cell Building and Large Room Building subphases, and perhaps also to some fea-
tures now included in the Cobble-paved Building subphase). Lawrence (1980) was inconclusive about
the status of goats at Cayonii. The results of the present analysis suggest that a clear shift in the size
distribution of goats occurs in the Cell subphase, and by the Large Room subphase the majority of the
goats in the assemblage are domestic. Gradual decrease in the size of goats started as early as in the
Channelled Building subphase. Whether sheep and goats were locally domesticated, or domestic ani-
mals were initially introduced to the region is still an open question.

The timing of the transition in subsistence strategy at Cayoni is largely in conformity with the gen-
eral trend observed at Prepottery Neolithic sites throughout southeastern Anatolia. At Cayonii, smaller
sheep and goats, as well as smaller pigs and cattle, start to appear as early as the Channelled subphase
(beginning of the Middle PPNB). Based on the size index distributions, we can conclude that a shift in
size toward smaller animals began to occur in the Channelled subphase for both sheep and goats, but
while it was more continuous for goats, the situation for sheep is less clear with a definitive change
perhaps occurring only as late as the Large Room subphase (Late PPNB). Later kill-off schedules are
also observed in the Cobble-paved subphase and later. The dramatic increase in the proportions of
sheep and goats in the Large Room subphase is accompanied by clearly smaller animals, the measured
bones probably dominated by those from females. Elements from very large sheep and goats continue
to be found through the Large Room subphase, however, suggesting that active hunting of wild ani-
mals continued throughout the Prepottery Neolithic. As previously reported, this was also the case for
pigs and cattle (Hongo and Meadow 2000; Hongo et a/ 2002). Initially domestic animals (and proba-
bly also cultivated crops) were exploited only as additional subsistence options in a broad-spectrum
subsistence strategy, although they became increasingly important through time.

The results presented above confirm previous observations that key periods of change at Cayonii
were in the Channelled Building and Large Room subphases from the point of view of archacozo-
ological and archaeobotanical data, as well as from the chipped stone industry and architectural con-
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figurations (Bigak¢1 1998; Caneva ef al 1998; Hongo and Meadow 2000; Hongo et. a/ 2002).

Until the Cell Building subphase, subsistence patterns as well as community organization at the site
was relatively stable, founded on a long tradition of sedentary hunter-gatherers in the region. And
even though cultivated cereals and pulses and the exploitation of ‘pro-domestic’ or domestic animals
became increasingly important by the Cell Building subphase (A. Ozdogan 1995, 1999: 52), wild
plants and animals continued to play an important role at Cayonii (van Zeist 1972, 1988; Stewart
1976; van Zeist and de Roller 1994). As for the patterning of structures at the site, spatial planning of
the settlement was strictly maintained, probably supported by a strong community organization. A re-
view of the history of so-called “cult buildings” (M. and A. Ozdogan 1998; Rosenberg 1999) suggests
that this tradition also originated as early as the PPNA in southeastern Anatolia. This pattern started to
collapse during the Cell Building subphase, and by the time of the Large Room subphase (Late to Fi-
nal PPNB), the socio-economic basis of the site was drastically transformed. Heavy reliance on do-
mestic animals, and especially on sheep and goats is characteristic of the Large Room subphase and of
the Pottery Neolithic. During these periods, community space and cult buildings were no longer main-
tained, which suggests that a fundamental change had taken place in the social and even psychological
structure of the population, perhaps with a move toward more limited (“private”) control over both
productive and social resources. Overall, the process of “Neolithization” at Cayonii was a gradual one,
perhaps starting by the end of early PPNB and spanning a thousand years or more, culminating in a
major shift during the Late to Final PPNB, which laid the foundation for the Pottery Neolithic tradi-
tion at the site.
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Abstract Cicer arietinum L. (chickpea) and Vicia faba L.
(faba bean, broad bean or horse bean) were found in late
10th millennium B.p. levels at Tell el-Kerkh, in north-west
Syria. They are the earliest well preserved archaeobotani-
cal finds of these two species. Over a hundred C. arietinum
specimens were recovered which showed a wide morpho-
logical diversity varying from C. arietinum ssp. reticulatum
to the more rounded shape as seen in cultivated varieties.
For Vicia faba, 29 complete and 119 half seeds, as well
as many fragments were recovered. Tell el-Kerkh is one
of the few early PPNB Near Eastern sites situated in the
Mediterranean zone which could have been the habitat of
the unknown wild progenitor of the faba bean. The wild
progenitor of chickpea, C. a. reticulatum, is found in a lim-
ited area of southeast Turkey, at a considerable distance
from Tell el-Kerkh. These finds suggest that the use and
domestication of these pulses is perhaps earlier than was
previously supposed.

Keywords Cicer arietinum - Vicia faba - Domestication -
Neolithic - Near East

Introduction

Three possible criteria can be used to identify pulse domes-
tication. 1) The non-dehiscent pods, although these do not
survive archaeologically, 2) changes in seed size, which are
difficult to interpret and 3) changes in the morphology of
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the testa which only very occasionally survives. Because
of these difficulties little is known about the early stages of
pulse domestication (see Butler 1998). Indeed domestica-
tion of pulses could predate cereals (Kislev and Bar-Yosef
1988), which were domesticated by the early pre-pottery
Neolithic B (PPNB) (Nesbitt 2002; Willcox 2002). Even
for the most common pulses which originated in southwest
Asia such as Lens culinaris Medik. (lentil), Pisum sativum
L. (pea), Vicia ervilia L. (bitter vetch) and Lathyrus sativus
L. (grass pea) there is very little evidence of how, when
and where they were domesticated despite the fact that
they often occur at high frequencies during the 10th and
9th millennia. Even less is known about chickpeas and
faba beans which are much rarer. Changes in the testa,
which becomes smooth with domestication, is the most
reliable characteristic (Butler 1998) but despite the sug-
gestion of domestication during the middle PPNB (Zohary
and Hopf 2000, p 106) there is little hard archaeobotanical
data. In two cases large quantities of pulses were recovered
from storage structures, for example 7.4 kg of lentils and
2850 seeds of faba beans from Yiftah’el in Israel, dated
to the middle PPNB (Garfinkel et al. 1988; Kislev 1985).
500 chickpeas were found at the pottery Neolithic site of
Hoyticek in Turkey (Nesbitt 2002).

The present study will examine new finds of Cicer ari-
etinum and Vicia faba from the late 10th millennium B.P.
site of Tell el-Kerkh in north-west Syria (Fig. 1). The site
is located in a Mediterranean zone only 50 km from the
coast and 260 km from the area of distribution of the
wild progenitor of C. arietinum. The wild progenitor of
V. faba is not known. The domestication of these two
species is poorly understood because there are very few
reliable identifications from early agriculture sites. These
new finds should increase our knowledge of where and
when early farmers brought them into cultivation.

Site description

Tell el-Kerkh is situated in the Rouj basin, on the north-
ern edge of the Ghab valley in north-west Syria (Fig. 1,
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Fig.1 Location of Tell el-Kerkh and distribution of Cicer arietinum
ssp. reticulatum (modern wild chickpea). Crosses indicate known
collection points of wild chickpea

Iwasaki and Tsuneki 2003). This fertile alluvial basin is
surrounded by limestone and basalt hills. Annual precipita-
tion of this area is 500-600 mm. The vegetation is typically
Mediterranean but is highly degraded due to cultivation and
overgrazing.

Materials and methods

Excavations at Tell el-Kerkh were started in 1997 (Tsuneki
etal. 2004). A total of 1066.5 litres of deposit were collected
from square D6 at Tell Ain el-Kerkh where early PPNB oc-
cupation levels were excavated (Arimura 2002). Five radio-
carbon dates were obtained from charcoal fragments which
gave dates of between 9350 and 9165 uncal. B.p. (Table 1).

Of the 1067 litres of sediment collected from the site, 438
litres were sorted by hand for charred seeds to prevent the
risk of damage by water flotation. The remaining 629 were
treated by flotation using the standard technique, although
some seeds were picked out by hand. In total 138 C. ariet-
inum and 437 V. faba finds were identified. The majority of
the pulses (82% of C. arietinum and 87% of V. faba) were
recovered from levels associated with a hearth where 290 1
of sediment were recovered. The hearth consisted of placed
stones surrounded by an ashy deposit which contained the
pulses. Large quantities of Crataegus remains were found
in the same deposit.

Measurements were carried out using a digital image
analyzing program and were made according to the criteria
used by Zeist and Roller (1991, 1992) for C. arietinum and
by Kislev (1985) for V. faba. All drawings were made by
K. Tanno.

Results
Cicer arietinum (chickpea)

Finds of Cicer arietinum consisted of 11 complete seeds,
65 half seeds and 62 fragments (Table 2). All but two of
the complete seeds lacked the radicule (beak) and one re-
tained a small fragment of testa. The seed morphology of
the ancient chickpeas was compared to three wild species
(Ladizinsky and Adler 1976a), C. arietinum ssp. reticula-
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Table 1 '“C dates from Tell el-Kerkh (calibrations: OxCal ver.
3.10)

Lab. code Uncal B.P. Cal B.C. (10) Dated material

GrA-22277 9350490 8750-8470 ‘Wood charcoal

Ly-2555(0xA) 9250440 8560-8350 Wood charcoal

GrA-22276 9240450 8550-8340 ‘Wood charcoal

Ly-12086 9205+60 8530-8310 ‘Wood charcoal

Ly-2556(0OxA) 9165440 8430-8290 ‘Wood charcoal

Table 2 Number of seeds found at Tell el-Kerkh

Number

Cicer arietinum

Whole 11

Half 65

Fragment 62

Total 138
Vicia faba

Whole 29

Half 119

Fragment 289

Total 437

tum (14 accessions), C. echinospermum (9) and C. bijugum
(14), and to modern cultivars of C. arietinum ssp. arietinum.
Measurements are given in Tables 3 and 5. Reference ma-
terial was obtained from the US Department of Agriculture
(ARS, WRPIS).

Figure 2a shows a typical seed from Tell el-Kerkh, small
in size compared to modern material. Of the 11 seeds
which were measured we obtained the following averages:
3.52 mm length, 3.29 mm breadth, 3.18 mm thickness
(Table 3). Most specimens were round in shape but a few
were more angular.

Figure 2b—e are lateral views demonstrating variation in
shape. The seed in Fig. 2b is well developed in the length
axis, while the one in Fig. 2c¢ is more developed in the
thickness axis. Both seeds show wrinkling on the surface
of the cotyledons and are angular in shape, which are two
characters found in C. a. reticulatum. In Fig. 2d the surface
of the seed is concave but about half of all seeds were well
rounded in the lateral view as illustrated in Fig. 2e and
resemble small modern cultivars.

One large specimen shown in Fig. 2f closely resembles C.
a. reticulatum (wild chickpea). It has angular square edges
to the cotyledons and deep wrinkling on the cotyledon
surface. It is larger than most other specimens and has a
characteristic slender breadth compared with its thickness
(5.38x3.69x3.84 mm).

Figure 2g is a large intact seed (4.80%x5.10x4.89 mm)
which has a round, plump shape; although slightly
deformed, its form resembles that of cultivated C. a. ariet-
inum. This seed also has a small fragment of testa which is
thicker than those found in modern domesticated varieties,
and partly retains the original rough surface found in C.
a. reticulatum. The shape is rounded and plump (Fig. 2g),
resembling more modern cultivated varieties than C. a.



Fig.2 Cicer arietinum from
early PPNB levels at Tell Ain
el-Kerkh. a shows the most
common type, b—e are lateral
views to show morphological
variation from more wild forms
to more domestic forms
arranged from left to right. The
wrinkling which is often seen in
C. a. reticulatum can be seen in
b, ¢ and f. f shows a large, ssp.
reticulatum-type seed. g shows
a large rounded seed with its
beak and a fragment of testa.
Arrows indicate presumed
position of beaks

reticulatum. Thus in this specimen we have characteristics
common to both wild and cultivated varieties.

Vicia faba (faba bean)

29 whole specimens, 119 halves and 289 fragments were
identified (see Table 2). Of the 29 whole seeds, 25 were
directly collected by hand from the sediment while 4 were
recovered by water flotation. This suggests that flotation
may adversely affect specimens of the species.
Measurements of V. faba show that it is small compared
to present-day cultivars (Table 3). Most of the specimens
are wedge-shaped but some are more oval. The testa only
rarely survives in the archaeological material and therefore
the hilum scars are also missing. However the position
of the hilum scar can be estimated because it leaves an

Table 3  Average size and range of C. arietinum and V. faba seeds
from Tell el-Kerkh

Average S.E Min Max

Cicer arietinum (n=11)

Length 3,54 0,28 2,3 54

Breadth 3,29 0,21 2,1 5,1

Thickness 3,15 0,22 2,2 49
Vicia faba (n=13)

Length 6,05 0,17 4.8 7,0

Breadth 4,80 0,13 4,1 54

Thickness 4,26 0,13 3,5 53

impression (Fig. 3a-b). One specimen which has remains
of the testa also has a small fraction of hilum scar (Fig. 3c).
In most case the radicles are also missing, having been
broken. This occurs even in modern material if the testa is
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5 mm

d

Fig. 3 Vicia faba from E-PPNB levels at Tell el-Kerkh. a, left two
modern domestic seeds without radicle and testa, right a charred
ancient seed. The two modern seeds were small-type varieties (from
left: PI415049 from Sudan, PI270055 from Pakistan). The charred
seed shown in a is an oval-shaped type. b and ¢, drawings and photos
of a wedge-shape seed from Tell el-Kerkh. d left seed complete with
testa covering radicle. d right is a basal view showing part of the
hilum scar indicated by the arrow. The seeds have a wedge-shaped
form which is thicker at the hilum end. b—d are at the same scale

removed, as seen in Fig. 3a, but its position can be seen by
the depression. In Fig. 3a, far right, where the testa survives
it covers the radicle and in this case there is no depression.
The few surviving fragments of testa of V. faba from Tell
el-Kerkh are similar to those of modern domestic seeds but
we do not know if there was a big difference between wild
and domestic varieties.

Discussion
Cicer arietinum

The chickpeas from Tell el-Kerkh appear to present high
morphological variation. Some are proportionately long,
narrow and angular with a well-developed hump, and re-
semble the wild progenitor C. a. reticulatum (Fig. 4). But
many specimens are rounded in shape showing more re-
semblance to domestic varieties. Taking the whole range
of shapes of chickpea from Tell el-Kerkh into account, it
appears that we have an intermediate stage between C. a.
reticulatum and the modern cultivated chickpea.

The present-day distribution of the wild progenitor, C. a.
reticulatum, is limited to southeast Turkey (Ladizinsky and
Adler 1976b; Berger et al. 2003). The nearest wild plants
are 260 km from Tell el-Kerkh (Fig. 1). Within this area of
distribution the wild progenitor remains a very rare species
and does not form thick stands and so would be difficult
to harvest. This leads us to the conclusion that chickpea
from Tell el-Kerkh could have been introduced. However,
wild chickpea, C. a. reticulatum, is a relatively new species
reported in 1975 (Ladizinski 1975) and its known distribu-
tion as we have seen is very limited, indeed there are only
18 original accessions (Berger et al. 2003). According to
Berger et al. (2003), C. a. reticulatum grows on limestone
hills between 600 m and 1500 m a.s.l. with low winter
temperatures and in areas with between 350-830 mm of
precipitation during the growing season. These conditions
are found over a much wider area, which leads us to suspect
that the present-day distribution is in fact a relic of a for-
mer more widespread distribution which could even have
extended much further west. Recent DNA-AFLP analysis
(Sudupak et al. 2004) suggests that the most westerly ac-
cession of C. a. reticulatum [ILWC247 (=P1527934)] and
therefore the nearest to Tell el-Kerkh was the one more
closely related to C. a. arietinum than other accessions.

Some specialists suggest that C. echinospermum could
also have contributed to the domestic varieties (Tayyar and
Waines 1996; Singh and Ocampo 1997). C. echinospermum
differs from C. a. reticulatum in the surface of the testa and
its general shape is less angular (Fig. 4). Three well pre-
served examples from Tell el-Kerkh appear closer to C. a.
reticulatum than C. echinospermum because they are more
angular in shape. Another species, C. bijugum, which is
genetically not so close, was also considered because it is
known to occur in north-west Syria (Berger et al. 2003) and
its rounded seeds resemble the cultivated chickpea except
for a concave dorsal side, but this was not observed in the
samples from Tell el-Kerkh. Typical C. a. arietinum, the
domestic variety, may be characterized by rounded seeds
and indeed some of the archaeobotanical material was very
rounded (Fig. 2f). But in reality these three species are diffi-
cult to separate on the basis of their shape because of pheno-
typic variability and the effects of charring. Given the ma-
terial from Tell el-Kerkh and taking into account the three
wild taxa and one domestic taxon, we have identified them
as C. a. arietinum and/or C. a. reticulatum (Fig. 2f-g). This
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Fig. 4 Cicer arietinum ssp. reticulatum (wild chickpeas) (a, d, g

and j), C. echinospermum (b, e, h and k) and C. bijugum (c, f, i and
1). a—¢, whole seeds. d—f, front views. g—i, lateral views. j-I, dorsal
views. Typical C. a. reticulatum has an angular square edge (a and d)
with a developed dorsal side (g and j) and wrinkling on the cotyledon

being the case, the evidence supports the hypothesis that C.
a. reticulatum is the wild progenitor of the cultivated chick-
pea, C. a. arietinum (Ladizinski and Adler 1976a; Ohri and
Pal 1991; Tayyar and Waines 1996; Robertson et al. 1997;
Iruela et al. 2002; Nguyen et al. 2004; Sudupak et al. 2004).

Chickpea remains which are contemporary with Tell
el-Kerkh are to be found on several sites in the Near East
(Table 4). A single specimen was reported from Cayonii
(Zeist and Roller 1991, 1992). This seed, found from the
“basal pit” phase, was dated to between c. 9320-9175 B.P.

surface (g). Typical C. echinospermum has irregular wrinkling on the
cotyledon surface (h), but as a whole it has an intermediate shape
between C. a. reticulatum and C. a. arietinum (domestic chickpea),
which is why it is difficult to identify. Typical C. bijugum has a round
shape with a depressed dorsal side (i and 1)

(Ozdogan 1999). Two and a half seeds were recovered
from the “channel building” phase dated to ca. 9100-9000
B.P. Evidence from Jericho (Hopf 1983) is poor, with
two doubtful identifications probably dated to the PPNB
(see Nesbitt 2004). At Nevali Cori (Pasternak 1998), an
early PPNB site, there was a single seed identified as
Cicer/Lathyrus cicera. At Dja’de three specimens of Cicer
sp. were identified (Willcox, in prep.). Thus, the finds
from Tell el-Kerkh provide the best evidence for the use of
chickpea during this period.

Table 4 Archaeobotanical records for C. arietinum and V. faba in the early Neolithic periods

Site Identification Number uncal B.P. Reference
Cicer arietinum
Tell el-Kerkh Cicer arietinum 138 9350-9165  This paper
Cayonii (basal pits) Cicer sp. 1 9320-9175 van Zeist and de Roller (1991, 1992)
Jericho Cicer arietinum ? (“frgts?”)  9320-9230  Hopf (1983)
Nevali Cori cf. Cicer sp. 1 9250 Pasternak (1998)
Cayonii (channelled building) Cicer sp. 2.5 9100-9000  van Zeist and de Roller (1991, 1992)
Asikli Hoyiik cf. Cicer sp. 1 8900-8500  van Zeist and de Roller (1995)
Ain Ghazal Cicer cf. arietinum 3 8620-8070  Rollefson et al. (1985)
Cayonii (cell building) Cicer sp. 7.5 8600-8300  van Zeist and de Roller (1991, 1992)
Ghoraife Cicer cf. arietinum 3 8400-8150  van Zeist and Bakker-Heeres (1982)
Jericho (trench D phase®“?”) Cicer arietinum 2 (PPNB) Hopf (1983)
Wadi Jirat 7 (trench B) cf. Cicer sp. 1 8810-8390  Colledge (1994, p.82)
Catalhoyiik Cicer cf. arietinum 88 8240-7760  Fairbairn et al. (2002)
Catalhoyiik Cicer sp. 4 8240-7760  Fairbairn et al. (2002)
Abu Hureyra 2 (trench E, phase 6) Cicer arietinum 8 80204100 Moulins (1997 p.129), de Moulins (2000 p.414)
Ramad Cicer sp. 27.5 7900 van Zeist and Bakker-Heeres (1982)
Vicia faba
Iraq ed-Dubb Vicia cf. faba 5 11145-9950  Colledge (1994)
Tell el-Kerkh Vicia faba 437 9350-9165  This paper
Nevali Cori Vicia faba 15 9250 Pasternak (1998)
Abu Hureyra 2 (trench B, phase 2) Vicia cf. faba 1 85004120 Moulins (2000)
Cafer Hoyiik Vicia cf. faba 2 8950-8480  Moulins (1997)
Yiftah’el Vicia faba 2750 8800 Kislev (1985)
Jericho (trench F, phase 29-30 Vicia narbonensis ~ 30-+frgts 8900-8670  Hopf (1983)
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Table 5 Size of

. Site Number of Size Comment
archaeobotanical records .
compared with some wild measurements  (lengthxbreadth x thickness)
relatives. The measurements of  jcor arietinum
C. a. reticulatum and C.
echinospermum are based on Te?ll el-Kerkh 11 av. 3.52x3.29x3.18 4 }
modern accessions including Ain Ghazal 3 3.8-5.0 “diameter
testa Ghoraife 3 3.2x3.4%3.0,3.3%x3.2x3.0,
2.6x2.6%x2.5
Jericho 1 4.30 only one dimension given
Ramad 18 av. 4.3x4.1x3.8
Cayonu 4 3.8x3.6x3.2,5.4x4.1x3.2, mixture of EPPNB-PPNC
4.4%x4.2x3.5,3.5%x3.4%x2.9
C. a. reticulatum 251 7.48%x4.96x5.27 11 accessions

C. echinospermum 90
Vicia faba

Tell el-Kerkh 13

Yiftah’el

not indicated

7.32%x5.19%5.50 3 accessions

av. 6.05x4.80x4.26
av. 5.50x4.73x4.04

The seeds from Tell el-Kerkh were small (average
3.52x3.29%3.18 mm lengthxbreadthxthickness) com-
pared with wild chickpea today, but they compare well
with other finds from the Near East. Measurements from
other sites are given in Table 5. In order to compare size
we measured modern uncarbonised seeds provided by the
USDA (ARS, WRPIS) seed bank station. Measurements
of 251 modern C. a. reticulatum seeds from 11 acces-
sions gave averages of 7.48x4.96x5.27 mm with stan-
dard deviations 0.82-0.62—0.59 (length, breadth and thick-
ness, respectively). However if the beak is excluded as
in the archaeological remains, the length is 5.77 mm in-
stead of 7.48 mm. C. echinospernum gave similar results,
7.32%5.19%5.50 mm (90 seeds from 3 accessions). The
length would have been 5.63 mm if the beak was removed.
While C. a. reticulatum could have crossed with domestic
varieties in the recent past to give bigger seeds, this would
not have been the case for C. echinospernum. Taking into
account the size of modern wild chickpeas and the shrink-
age due to charring, the ancient seeds do not appear to have
undergone an increase in size.

One of the main differences between wild and domes-
tic chickpeas is that wild chickpeas germinate in the au-
tumn, while cultivars are spring sown. The wild progenitor,
C. a. reticulatum, does not require vernalization although
low temperatures may help its growth (Abbo et al. 2002).
An advantage of spring planting is that it has an adverse
affect on Ascochyta blight, a disease which seriously af-
fects chickpea crops, so the change to spring planting may
have been for this reason (Abbo et al. 2003a) propose that
this change took place in the Bronze Age, but given the new
data this change may have occurred earlier. Fairbairn et al.
(2002) suggest that environmental conditions at PPNB/PN
Catalhdyiik in south-central Anatolia made autumn sowing
unlikely and they suggest that pulses such as V. ervilia were
sown in the spring and early summer. The change from au-
tumn to spring varieties would have been accompanied by
a series of genetic changes or bottlenecks. DNA data us-
ing various methods (RFLP, Udupa et al. 1993; RAPD and
ISSR, Iruelaetal. 2002; AFLP, Sudupak et al. 2004) suggest

that this change may have been early. These studies revealed
very low genetic diversity of cultivated chickpea compared
with the wild progenitor, and this reduction in diversity
must have predated chickpea dispersal west into Europe
and east into central and southern Asia. It is now known
that this dispersal occurred in the fifth or sixth millennium
B.C. The high variation in both morphology and size seen in
the Tell el-Kerkh seeds could be interpreted as high genetic
variability, in which case these populations either predate
or were at least in the initial stages of domestication.

Vicia faba

Until now, finds of early Neolithic Vicia faba have been
very rare and identifications are uncertain (Table 4). This
rarity of faba bean finds may be due to their fragility. We
noted that only 4 out of 29 were recovered by flotation and
some were broken in transportation. The earliest archaeob-
otanical record for this taxon comes from Iraq ed Dubb
in Jordan where cf. V. faba was identified (Colledge 1994,
2001). However there is some doubt because the five iden-
tifications were only identified as “cf.” and there is some
risk of contamination from Iron Age levels. A more secure
identification comes from 15 seeds, most of which were
broken, from early PPNB Nevali Cori (Pasternak 1998).
Middle PPNB finds come from Abu Hureyra, (1 identifi-
cation) and Cafer Hoyiik (2 identifications) of cf. V. faba
(Moulins 1997). At other sites seeds were poorly preserved
and lacked the hilum scar so they could not be separated
from species such as V. narbonensis or V. galilaea (Zohary
and Hopf 2000). At PPNB Jericho, 30 seeds were identified
as V. narbonensis because of their spherical to oval shape
and the position of the hilum, and they also included some
“Vicia faba types” (Hopf 1983). One seed was identified
from early PPNB Dja’de (Willcox, in prep.). Taking the evi-
dence as a whole, only two sites have secure identifications,
Yiftah’el and Tell el-Kerkh.

The most outstanding finds of V. faba come from late
PPNB Yiftah’el, Israel, where 2750 seeds were recovered
(Kislev 1985). They were found in a storage structure (2600
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seeds) and also from an adjacent dwelling (150 seeds) dated
to 8800 B.p. (Garfinkel et al. 1988). The finds from Yiftah’el
had a flat and wedge-shaped form which was thicker at the
hilum end. This distinguishes them from the V. narbonen-
sis complex (Bennett and Maxted 1997) which have round
shaped seeds. The finds from Yiftah’el’s were identified as
var. minuta (Alef.) Mansf. (= var. minor (Harz.) Beck) be-
cause of their small size (5.5x4.7x4.0 mm) (Kislev 1985).
The V. faba from Tell el-Kerkh resembles that of Yiftah’el
in that it has the same small, flat and wedge-shaped form.
According to the criteria used in the Yiftah’el samples, the
V. faba from Tell el-Kerkh also belongs to var. minuta. Even
today’s populations with small wedge-shaped seeds are to
be found in southwest Asia and Africa, but large-sized vari-
eties (var. major) are rapidly replacing them. The archaeob-
otanical evidence for the appearance of the large-sized seed
variety, V. faba var. major is poor; according to Maxted
(1995) this variety did not appear until about A.D. 1000.

The main problem when considering the origin of V. faba
is the lack of data (as mentioned above, see also Table 4).
The wild progenitor of V. faba has not been identified,
indeed it may be extinct. The finds from Tell el-Kerkh,
which are wedge-shaped, probably resemble the wild an-
cestor and like the cultivar, which has an erect, stout stem
and reduced tendrils, it probably preferred damp, heavy
soils. These soil requirements fit the alluvial plains of the
Mediterranean zone such as are found in the el-Rouj basin
and the Ghab valley in Syria. If this was the habitat of the
wild ancestor it is not surprising that it has disappeared be-
cause these areas have been particularly degraded through
human impact. Indeed the seven wild Vicia species found
in this area of the Levant are threatened with extinction
(Maxted 1995).

Cicer arietinum and Vicia faba in the early
Neolithic period

The rarity of V. faba in the early Neolithic may be more
apparent than real due to the fragility of the charred grains
which we observed during sampling. In the case of C. ari-
etinum, the grains are less fragile but their large size may
make them more susceptible to fracturing than the small
pulses such as lentils and bitter vetch. Also because the
fragments of these two taxa are difficult to identify they are
often recorded as Pisum or Vicia or even large Fabaceae
types. The finds of C. arietinum had characteristics com-
mon to both wild and domestic varieties and may have
been in the process of domestication. The finds of V. faba
probably closely resemble the wild progenitor.

Finally, these new results demonstrate that C. arietinum
and Vicia faba were probably more commonly used in the
late 10th millennium than we previously thought. While
C. arietinum is considered to be one of the eight founder
crops which include Triticum monococcum, T. turgidum
ssp. dicoccum, Hordeum vulgare, Lens culinaris, Pisum
sativum, Linum usitatissimum and V. ervilia (Zohary 1996),
this list does not include Vicia faba. Perhaps now it is time
to enlarge the list to nine species by including V. faba.
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