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The provenance of the Materials
7KH VLWH Rl ODUDW +¢\eN LQ WKH UHJLRQ RI 7TRNDW F
ZDV D PDMRU ERUGHU FLW\ LQ +LWWLWH WLPHV $IWHU \
LQKDELWHG DJDLQ LQ WKH ,URQ $JH EXW LW ZDV UHGXF
DWWHVWHG DIWHU WKH ,URQ $JH )URP WKLV LPSRUWDQ'
DQLPDO ERQHV ZDV FROOHFWHG IURP WKH 3KU\JLDQ OD\
% & UHVSHFWLYHO\ gl]Jeo DQG D UXEELVK SLW
ZDV GXJ GXULQJ 3KUWJLDQ WLPHV EXW LW SHQHWUDWHG
UHVLGXDO VKDUGV RI WKH +LWWLWH SHULRG 7DKULQ g].
GDWLQJ WKH ERQHV IURP WKH SLW ZHUH H[FOXGHG IURP
WR HVWDEOLVK WKH GHJUHH RI UHVLGXDOLW\

Methodology

7KH ERQHV ZHUH LGHQWL{HG XVLQJ WKH UHIHUHQF
, QVWLWXWH RI $SUFKDHRORJ\ DW $QNDUD ,Q DGGLWLRQ
VHSDUDWLRQ RI VKHHS JRDW E\ %RHVVQHFN .UDWR
ZHUH FRQVXOWHG )HDWXUHOHVV IUDIJPHQWYV ZHUH RQO
VLIHG ZKLFK SRWHQWLDOO\ LQFOXGHY FDWWOH HTX

ZKLFK PD\ LQFOXGH RYLFDSULGVY URH GHHU DQG \R>
IUDJPHQWYV ZKLFK DSDUW IURP SLJ PD\ DOVR LQFOXGH Yt

,Q WKH UHFRUGLQJ WKH GLDJQRVWLF JRQH V\VWHP

ZDV IROORZHG 7KH UDWH RI EXULDO ZDV LQIHUUHC
GHVFULEHG E\ % HKUHQVPH\HU 7KH OHQJWK RI HDEF
ORQJLWXGLQDO D[LV LQ PP WR SURYLGH DQ HVWLPDWLR:
OHDVXUHPHQWY ZHUH WDNHQ DV GHVFULEHG E\ YRQ GH(
DVVLIQHG DFFRUGLQJ WR 6LOYHU 7KH WRRWK HUX.
3D\QH DQG %XOO * DQG 3D\QH 6

7KH VSHFLHY SURSRUWLRQV ZHUH FDOFXODWHG E\ 1,
(2 HSLSK\VLV RQO\ DQG '= GLDJQRVWLF J]RQHV

1,63 QXPEHU RI LGHQWL{HG VSHFLPHQVY DOO IUDJP
HOHPHQWY WKH IROORZLQJ FULWHULD KDG WR EH PHW L
RI WKH QHFN ZDV SUHVHUYHG VNXOO IUDJPHQWY ZKHQ S
RI WKH RFFLSLWDO FRQG\OHV ZDV SUHVHQW KRUQV DQV
WHHWK ZHUH H[FOXGHG 7KHVH H[FHSWLRQV EURXJKW Wk
DJH OD\HUV IURP LQ WKH ZKROH DVVHREIHH WR Fl

(2 HSLSK\VWVLV RQO\ DOO ERQH IUDIJPHQWYV ZLWK SD

" $VVW 3URIHVVRU (YDQJHOLD ,2%$11,'28 3,0.,1 OLGGOH (DVW 7HFKQLFD
$QNDUD 785.(< H PDLO LRDQQLGR#PHWX HGX WU



SODWH DQG MDZV ZLWK WHHWK ZHUH FDOFXODWHG SK
HSLSK\VLV ZDV SUHVHQW FDUSDOV DQG WDUVDOV ZHU|
FDOFDQHD DQG XOQDH ZKHQ PRUH WKDQ KDOI RI WKHL
YHUWHEUDH RQO\ WKH DWODV DQG D[LV ZHUH LQFOXGH

'= GLDJQRVWLF JRQHV 7KH PRVW QXPHURXV ]JRQH
ZKHQ PRUH WKDQ RI WKLV ZDV SUHVHUYHG EXW LI
LW PRUH ERQH IUDJPHQWYV ZHUH DGGHG &DUSDOV DQ:
OD[LOODH ZLWK WHHWK ZHUH DOVR LQFOXGHG B6NXOOV
ZHUH H[FOXGHG

$GMXVWPHQWY ZHUH PDGH IRU DOO PHWKRGV 3LJ
GLYLGHG E\ WZR ZKHQ LW FRXOG QRW EH HVWDEOLVKH
RU PHWDWDUVDOV ZHUH SUHVHQW :KHQ NQRZQ WKH
+RUVH SKDODQJHV ZHUH PXOWLSOLHG E\ WZR

Taphonomic Observations
7KH DVVHPEODJH ZDV KDQG SLFNHG 3$V RIWHQ QRW!|
LW LV GRPLQDWHG E\ ODUJH PDPPDO ERQHV DQG
ELDVHVY WRZDUGVY VPDOO VL]HG VSHFLHVY VPDOO VL]JH(
D UHVXOW LGHQWL¢{DELOLW\ ZDV YHU\ KLJK PRUH WK
VSHFLHV 7RWDOO\ ERQHYV ZHUH FRXQWHG IRUP WKF
(OHPHQWV IURP WKH ZKROH VNHOHWRQ RI WKH PDL
UHFRYHUHG ZLWK RQO\ VPDOO DQG IUDJLOH HOHPHQW
VKHHS DQG SLJ )RU SLJLQ SDUWLFXODU PDQGLEOHV D
$00 WKH RWKHU VSHFLHVY DUH UHSUHVHQWHG E\ WRR |
IRUPDWLRQ RI WKH DVVHPEODJH ([FHSWLRQ LV RQH FR
RI KRUVH ITURP WKH ULJKMKHUWIGEHD RH WWRHSDNMWQHWRDU \
UHFRUGV DV WR KRZ WKHVH ERQHV ZHUH DVVRFLDWHC
VHHPV WKDW WKH\ EHORQJ WR WKH VDPH DQLPDO $G
VHVDPRLG RQH WKLUG SKDODQJH DQG RQH QHDUO\ F
DSSHDU WR IRUP D JURXS RI ERQHY PRUH OLNHO\ IURF
ZDV EXWFKHUHG DQG GLVFDUGHG WKHUH ,Q DGGLWLRC
HOHPHQWY VDYH IRU RQH SHOYLV IUDJPHQW DQG PD\
WRR VXFK DV WKH ZDVWH RI ERQH ZRUNLQJ RU VNLQQI
WR FRQVLVW RI GRPHVWLF UHIXVH
7KH HITWHQW DQG LQWHQVLW\ RI IUDJPHQWDWLRQ G
QRW EURNHQ XS DW DOO ,Q FRQWUDVW FDWWOH ERQFt
FDWWOH ERQH KDV EHHQ IRXQG DSDUW IURP WKH ¢UV\
YHU\ FRPSDFW HOHPHQWY DQG UDUHO\ IRXQG EURNHQ

Species Avg | Species | Avg Species Avg
&DWWOH %RV W|DX0OXV os+cattle
2YLFDSULGV SS ss+ovicaprids
3LJ 6XV VFURID GRPHpSWLIFD ps+pig

7TDEOH JUDJPHQWDWLRQ GDWD $YJ DYHUDJH VL]H RI
VKHHS VL]HG IUDJPHQWYVY SV SLJ VL]HG IUDJPHQWYV



2QH VKRXOG RQO\ FRPSDUH ERQHV RI DQLPDOV RI V
DYHUDJH IUDJPHQW VL]H RI HDFK VSHFLHYVY 7DEOH LV \
LV HYLGHQW 7DNHQ H[DFWO\ WKLV GLITHUHQFH RQ FRPS(
DQG SLJ WKH VKHHS DSSHDUV WR KDYH VXIIHUHG WKH OF
PRUH I[UDJPHQWHG ZKLOVW FDWWOH ERQHV PXVW KDYH E
FRRNLQJ SRW VL]H RU WR H[WUDFW WKH PDUURZ

7KH ERQHY DUH ZHOO SUHVHUYHG GHVSLWH WKH IDF
RQ WKHLU VXUIDFH 7KH ZHDWKHULQJ VWDJHV PRVWO\ F
HIKLELWLQJ WKH VWDJH 7KLV VKRZV WKDW WKH ERQHYV

9HU\ IHZ JQDZLQJ PDUNV KDYH EHHQ IRXQG SURY|
WKH DVVHPEODJH ZDV EXULHG UDWKHU TXLFNO\ ORVW RI
ERQHV SHUKDSV D UHAHFWLRQ RI WKH JUHDWHVW QX

ERQHV SLJ ERQHV DQG HTXLG ERQH DOVR KDG VLJQ\
ERQH ZzDV GLJHVWHG 2QO\ RQH RYLFDSULG PHWDFDUSDC
RI WKH ERQH EOXLVK ZKLWH VKRZV WKDW LW UHPDLQHC

2Q WKH ZKROH WKH DVVHPEODJH DSSHDU WR UHSUH
E\ PDMRU WDSKRQRPLF IDFWRUV VXFK DV FDUQLYRUH J
ERQH IUDIJPHQWYV GHSRVLWHG DW GLITHUHQW WLPHV DC
7KH UHFRYHU\ PHWKRG LV WKH PDLQ ELDVLQJ IDFWRU 7
VPDOO VL]H RI WKH DVVHPEODJH RQO\ LQGLFDWLRQV IR
GHGXFWHG DQG WKH UHVXOWY DUH FRQVLGHUHG WHQWD

The composition of the Assemblage

7KH PDMRULW\ RI WKH ERQHY EHORQJ WR WKH IRXU (
DQG SLJ 7DEOH &DWWOH ERQHYV DQG R[ VL]HG IUDJPH
LV GRXEWIXO WKDW WKLV KLJK IUHTXHQF\ UHAHFWV WKH
UHFRYHU\ PHWKRG PXVW WR EH WKH UHDVRQ IRU WKH RY

7KH HIITHFW Rl SRRU UHFRYHU\ PD\ KDYH EHHQ H[DJJH
$ VLPLODU WUHQG FDQ EH VHHQ LQ WKH (DUO\ ,URQ $JH
DVVHPEODJH QRW JLYHQ 7KH SURSRUWLRQ RI FDWWOH

UHVSHFWLYHO\ DV FRPSDUHG ZLWK WKH UDQJH RI
IURP .DPDQ .DOH +|\N +RQJR DQG *RUGLRQ =HGH!

3LJ DSSHDUV WR EH WKH VHFRQG LQ LPSRUWDQFH D
E\ (2 DQG '= WKDQ E\ 1,63 7KLV LV LQWH
RI WKH VDPSOH FRPSRVLWLRQ 7KH SLJ UHPDLQV FRPSU
DOPRVW FRPSOHWH ERQHV ZKLFK DUH FRXQWDEOH E\ DO
DVVHPEODJHVY LQFOXGH PDQ\ IUDJPHQWYVY WKDW DUH QRW
WKLV UHIEWROQ HYW A WKDW WKH 1,63 LV PRUH OLNHO\ WR
RI SLI WR WKH RWKHU DQLPDOV LQ WKLY DVVHPEODJH 7
UHODWLYH DJUHHPHQW ZLWK WKH ¢QGLQJV RI WKH UHVW

2YLFDSULG ERQHV DFFRXQW IRU RI WKH DVVH
ERQHYV EHLQJ URXJKO\ 1,63 DQG '= DQG (2
RI RYLFDSULGYVY LV UDWKHU UHPDUNDEOH DQG QRW HDV\
FRPPRQO\ IRXQG VSHFLHVY LQ RWKHU VLWHV Rl ,URQ $JH C
%



Method EO Dz NISP

Species n % n % n %

Cattle/Bos taurus

Sheep/Ovis aries

Goat/Capra hircus

Ovicaprids 8

Pig/Sus scrofa domestica

Horse/Equus cabalus 8

Doneky/Equus asinus

Equid 2

Partridge/Perdixperdix 2

Bear/Ursus arctus

Red deer/Cervus elaphus 2

Sheep sized 2

Ox sized

7TRWDO 82

7TDEOH 6SHFLHY SURSRUWLRQV RI ,URQ $JH , ,, OD\H
GLDJQRVWLF ]JRQHV PHWKRG 1,63 QXPEHU RI LGHQWL,
7KH WRWDO QXPEHU RI ERQHV FRXQWHG E\ 1,63 GRHV Q
WKH RULJLQDO DVVHPEODJH EHFDXVH H[FOXVLRQV DUH

Species 0O$u$7 3,7 1,6B
Q

Cattle/Bos taurus
Pig/Sus scrofa domestica
Sheep/Ovis aries

Goat/Capra hircus
Ovicaprids
Wild goat? 2
Red deer/Cervus elaphus
Hare/Lepus europeus
Horse/Equus caballus 2
Cattle sized
Pig sized
Sheep sized
7RWDO

7TDEOH 6SHFLHV SURSRUWLRQV IURP WKH SLW




Species ODUDW.DPDQ .D Qdordion Biylkale
%RV WDXUX|V
2YLFDSULG
6 XV VFURID
GRPHVWLFO

7DEOH &DWWOH RYLFDSULG DQG SLJ 1,63 SURSRUWLF
+RQJR *RUGLRQ =HGHU DQG $UWHU DQG %-e\+NNI

$ TXLFN ORRN RQ WKH FRQWHQWYV RI WKH SLW VKR
ERQHV ZLWK YHU\ IHZ FDWWOH DQG HYHQ IHZ
SHUFHQWDJHYV DUH GLIIHUHQW DPRQJVW WKH VLWHV WK!
JHQHUDO WUHQG HPHUJLQJ GXULQJ WKH ,URQ $JH 7DEOF
DQLPDO XWLOLVHG 3LJ ERQHV DUH YHU\ VFDUFH G6LPLC
QRWLFHG LQ WKH ,URQ $JH VXE SKDVH ,,E IURP WKH .DPI
D VXGGHQ GHFUHDVH RQ SLJ LV QRWHG DQG WRJHWKHU
DUFKLWHFWXUDO HYLGHQFH LW LV LQWHUSUHWHG DV D ¢
WKH VLWH /RZ RFFXUUHQFH RI SLJ KDV EHHQ IRXQG DW
IHYHUWKHOHVYV WKH SLJ VHHPV WR EH IDLUO\ FRPPRQ
XQFHUWDLQW\ RI WKH SLW GDWLQJ GRHV QRW DOORZ IF
GDWD 7KH GLIIHUHQW VSHFLHV SURSRUWLRQV PLJKW EH
SRVLWLRQ SURIHVVLRQ RI WKH SHRSOH ZKR XVHG WKRYV
VLPSO\ YDU\LQJ GHSRVLWLRQDO SUDFWLVHV D@&G RU WD
OD\HUWKH WZR ODWWHU DUH WKH WUXH H[SODQDWLRQ\
VXFK ELDVHV FDQ DIIHFW WKH FRPSRVLWLRQ RI D ERQH
VDPSOLQJ DVVHPEODJHV DQG LQWHUSUHWLQJ VPDOO VL]

$ ODUJH DPRXQW FRPSDUHG WR WKH VL]H RI WKH DV’
WDEOH ORVW RI WKHP EHORQJ WR KRUVH EXW GRQNH)
KXPHUXV DQG RQH UDGLXV ZLWK DWWDFKHG SDUW RI WI
VNHOHWRQ DQG PD\ KDYH FRPH IURP WKH VDPH DQLPDO
WKH OHIW VLGH 7ZR SKDODQJHV DQG D GLVWDO VHVDPF
UHPDLQV FRPH IURP 0DUDW OD\HU , 2QH GRQNH\ VFDSX
ZHUH DOVR IRXQG LQ WKH VDPH OD\HU $ KRUVH PHWDFD
SLW :LOG VSHFLHV DUH YHU\ VFDQW\ UHSUHVHQWHG 7ZF
RI UHG GHHU DQG RQH SDUWULGJH IHPXU ZHUH IRXQG

ORUWDOLW\ 3UR¢{OHV
9HU\ IHZ PDQGLEOHV WHHWK DQG ERQHV ZLWK HSLSH
ORQJ ERQHV KDG WKHLU HSLSK\VHV IXVHG SHOYLYV VF
GLVWDO PHWDFDUSDO FRPSOHWH PHWDFDUSDO FRP
DJH DW VODXJKWHU 7KH RQO\ ERQH ZLWK XQIXVHG HSL
ERWK FUDQLDO DQG FDXGDO SODWHYV XQIXVHG DQG SU
\HDUV ROG 2QH PDQGLEOH ZLWK WHHWK ZDV IRXQG ,W Z
VWDJH & PRQWKYV
ORVW RI WKH FDWWOH ERQHYVY ZHUH DOVR IXVHG FRF



GLVWDO KXPHULL 2QH SUR[LPDO WLELD ZDV IRXQG X
WKDQ PRQWKY $ FHUYLFDO YHUWHEUD ZDV XQIXV]
HSLSK\VLV DQG D WKRUDFLF YHUWHEUD ZDV XQIXVHG F
EH OHVV WKDQ ¢YH \HDUV ROG 6LOYHU 2QH FDW\V
UHSUHVHQWYVY WKH VWDJH RI $UPLWDJH ZKLFK FF
7KH LQIRUPDWLRQ IURP WKH WRRWK ZHDU LV VSDUVH
DQLPDO *UDQW VWDJH H[SHFWHG DJH E\ 6LOY
FRQVLGHUHG DV WKH RQO\ DQG IDLQW LQGLFDW,MRQ IR
PD\ DOVR GHQRWH WKH GHPDQG IRU YHU\ WHQGHU FDC
VWDJH ZKLFK PXVW KDYH RFFXUUHG ZHOO DIWHU Wt
ORRVH WHHWK WZR WKLUG PDQGLEOH PRODUV DUH DW

WKH RWKHU DW *UDQW

7KUHH QHRQDWDO SLJ ERQHV ZHUH IRXQG RQH UDC
L9 QRW LQFOXGHG LQ 7DEOH 7KHLU RFFXUUHQFH LQ
UDLVHG LQ WKH VLWH WKXV VKRZLQJ D GRPHVWLF VFC
RZQ SLJV SUREDEO\ LQ WKH EDFN\DUGV 7KLV ¢WV ZHO

D YLOODJH g]lJeo $PRQIJVW WKH UHVW RI WKH ERQ
IXVHG ERQHV ZHUH IRXQG FRUUHVSRQGLQJ ZHOO ZLW
VRPH DQLPDOV NLOOHG XQGHU WKH DJH RI PRQWKYV |

OHDVW WKH HQG RI WKHLU VHFRQG \HDU IRU UHSURGXI

(OHPH@ye VF [UF| (OHPH®@y¥eV F [UF|[ (OHPH[QAYY | F [ UF
S PF G X S
Uus VW B UG
QG § W S

7DEOH  3LJ HSLSK\VHDO IXVLRQ GDWD ) IXVHG 8)
UDGLXV QG S SUR[LPDO QG SKDODQJH PF G PHWI
SKDODQJH X S SUR[LPDO XOQD UG GLVWDO UDGLXV

7XUQLQJ QRZ WR WKH GHQWDO HYLGHQFH 7DEOH
JURXS RI YHU\ \RXQJ DQLPDOV JURXS LQ 3D\QH DQG
DERXW VHYHQ ZHHNV ROG 6LOYHU VLQFH WKHLU IR
MXVW UHFHQWO\ EHHQ HUXSWHG 7KH\ DUH DW WKH D.
PD[LPXP JURZWK ZLWK WKH PLQLPXP RXWSXW LQ PDQ «
GHDWKV FDXVHG E\ LOOQHVV WKH\ PD\ UHAHFW WKH W
HYHQ LI HFRQRPLFDOO\ QRW SUR¢{WDEOH 7KH ¢QGLQJ
YHU\ \RXQJ FDWWOH PDQGLEOH SURYLGH VXSSRUW IRU
EH LQWHUSUHWHG DV D VLJQ Rl WKH LQDELOLW\ WR UD
IRGGHU VKRUWDJH RU VSDFH OLPLWDWLRQV ZLWKLQ W
RI ODUDW GXULQJ ,URQ $JH DQG IRU WKH SLJV SDUWL
KDELWV WKLV GRHV QRW VHHP YHU\ SUREDEOH ,W PD
QXPEHU RI SLJV DQG SHUKDSV NLGV DQG FDOYHV DOV
ZDV QRW D VXLWDEOH PDUNHW WR VHOO WKH VXUSOXYV



Payne groups| <group 1 | group 1 JURXS JURXS| JURXS
Age Z RU|OHVVP WR P P H
PDQGW 2
PD[W

Grant stages
PDQGW 2

7TDEOH 3L WRRWK ZHDU GDWD PDQGW PDQGLEOH ZL\
ZHHNV P PRQWKY 7KH DJH RI WKH DQLPDOV RQ WKH
DFFRUGLQJ WR WKH DJH RI WRRWK HUXSWLRQ JLYHQ E\ 6

$SDUW IURP WKHVH YHU\ \RXQJ DQLPDO PDQGLEOHYV
RXW WR D NLOOLQJ DIWHU WKH DJH RI \HDUV

7R VXP LW XS GHVSLWH WKH IDFW WKDW WKH HYLGEF
SUR¢{OHV RI WKH WKUHH GRPHVWLF DQLPDOV DUH YHU\
ZLWK FDXWLRQ VRPH LQVLJKWY LQ DQLPDO KXVEDQGU\
RYLFDSULGY DQG FDWWOH DUH LQ JHQHUDO NHSW LQ DQ
IRU VHFRQGDU\ SURGXFWYVY WUDFWLRQ DQG PLON IRU FD
WKH VDPH WLPH VODXJKWHU DW YHU\ \RXQJ DJH IRU DO
DQLPDO HFRQRP\ ZLWK DGXOW DQLPDOV SURYLGLQJ VH
VODXJKWHUHG DW GHPDQG IRU PHDW REYLRXVO\ VXLWYV
FRPPXQLW\

Pathology

7ZR SDWKRORJLF FDVHV ZHUH QRWHG RQ KRUVH ERQ'
DQG ZHUH VHHQ RQ WKH KRUVH SHOYLV DW WZR DUH
SRURXV LQVLGH EXW WKHLU VXUIDFH LV UDWKHU VPRRW
PRUH SUREDEO\ D WXPRXU 7KH PHWDFDUSDO IRXQG LQ W
,, LV SDUWO\ IXVHG WR WKH PHWDFDUSDO ,,, DW DERXW
DOVR REVHUYHG )LJ 7KLY VSOLQW ERQH SDWKRORJ\ 1
SRVVLEOH UHDVRQ LV WKRXJK WR EH D WUDXPD

$ FDWWOH PRODU KDG DEQRUPDO JURZWKYVY DW URRW
DQ LQIHFWLRQ 7KH URRW VRFNHWVYV RI WKH SUHPRODUYV
WHHWK DUH (OOHG XS ZLWK ERQH WKDW LQGLFDWHV WKF
VZHOOLQJ DQG GHIRUPLW\ RI WKH MDZ DW WKLV UHJLRQ

Butchery and the Scythians

.QLIHV DQG RQO\ YHU\ UDUHO\ KHDY\ WRROV VXFK |
EXWFKHULQJ WKH FDUFDVVHV 7DEOH 7KH PDUNV DUH
KDYH H[SHFWHG IRU PHWDO WRROV ERQHYVY EHDU HYLG
DUH FDWWOH ERQHV $ YDULHW\ RI DFWLRQV KDV EHHQ U
Rl PHDW VNLQQLQJ DQG IRU FDWWOH FUDFNLQJ WKH E
VXSSRUWY WKH REVHUYDWLRQ WKDW FDWWOH ERQHV KD

JHZ SLJ DQG VKHHS ERQHV ZHUH EXWFKHUHG EXW W
ERQHV IURP WKHVH VSHFLHY WKDQ D WUHQG QRW WR EX
WR SLJ DSSHDUHG WR KDYH EHHQ EXWFKHUHG PRUH RIW
RYLFDSULGV RQO\ FXW PDUNV IRU SLJ 2QO\ ¢QH FXW I



SLJ ERQHV DLPLQJ WR UHPRYH WKH PHDW DQG GLVPHP
EHHQ REVHUYHG RQ D VKHHS VFDSXOD

$PRQJVW WKH EXWFKHUHG VSHFLHV WKH KRUVH LV
PDUNV FOHDUO\ GHPRQVWUDWLQJ WKH DWWHPSW WR
FRXQWHG RQ SHOYLV DQG DERXW IDLQW RQHV RQ Wk
VLGH YHUWLFDO WR WKH ORQJLWXGLQDO D[LV RI WKH
FRQVXPSWLRQ RI KRUVH PHDW &RQVXPSWLRQ RI KRUVI
REYLRXVO\ FRRNHG RIl WKH ERQH WKH ERQHV WKHPVH
WR EUHDN WKHP XS IRU WKHLU PDUURZ &XW PDUNV R
K|\eN LQ $PDV\D WRR 2QDU +LSSRSKDJ\ LV DWWH
WKHP LV WKH 6F\WKLDQV 7KH SUHVHQFH Rl 6F\WKLDQ
DQG KDV EHHQ GLVFXVVHG LQ PDQ\ DUWLFOHV I[RU VI
7VHWVNKDG]H (YHQ LI WKHVH EXWFKHUHG KRUVH
SRVVLEO\ GLIIHUHQW FXOWXUDO HQWLWLHYV DW WKLV W
QRW EH D GH¢QLWH SURYH IRU KRUVH + HDWLQ& $OWH
al. WKDW LQ VRPH FXOWXUHV WKH UHPRYDO RI KRL
WR WKH GRJV 7KLV WKHQ PLJKW H[SODLQ WKH IDFW W
LV XVXDOO\ WKH FDVH IRU DQLPDOV XWLOLVHG IRU KX|
QRPDGV LQ ODGDW K|\eN LV QRW VXSSRUWHG E\ WKH H)
SLJ LV DQ DQLPDO QRW HDV\ WR PRYH DURXQG LQ ARFN
E\ VHGHQWDU\ SHRSOH 1HYHUWKHOHVV WKLV GRHV (
FRXOG QRW KDYH H[HUFLVHG DQ LQAXHQFH LQ ORFDO \
EHFRPH WKHPVHOYHV VXFK D VHGHQWDU\ SHRSOH

Marks 7RRO Purpose Bones
Species] FXWFKRNQUIHOHPYHUR | S ) | M | 5+ Q
Cattle 2 2
0s 2
Ovcd. | 28
SS
Pig 2 2
+RUVH 2 2
7TDEOH %XWFKHU\ GDWD ' GLVPHPEHULQJ 5 UHPRY

0 ERQH FUDFNHG RSHQ WR UHPRYH PDUURZ 5+ VNL
RYLFDSULGVY RV R[ VL]HG VV VKHHS VL]HG

Osteometry

7RR IHZ ERQHYV ZHUH PHDVXUDEOH WR SHUPLW DQ
DUH RQO\ OLVWHG WR EH XVHG IRU FRPSDULVRQV ZLW|
D QXPEHU PHDQV WKDW WKH ERQH ZDV VOLIJKWO\ HUR
OHDVXUHPHQWY LQ PP

(TXLGV

'RQNH\ VW SKDODQJH 6' %) G %'

'RQNH\ 6FDSXOD */3 /* %* 6/& "
+RUVH VW SKDODQJH 6' " %)S %S %)
+RUVH UG SKDODQJH /G x| " %) ")



+RUVH 'LVWDO VHVDPRLG *%
+RUVH 5DGLXV */

+RUVH +XPHUXV */

&DWWOH

$VWUDJDOXV %G */0 /P

&HQWURWDUVDOH *%

ODQGLEOH D E F

*RDW

$VWUDJDOXV %G */0 /P
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BKHHS
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3LJ

ODQGLEOH D F F

OHWDFDUSDO ,9 %S % % G /H3 *

3DUWULGJH

YHPXU %G 'G /P

Worked Astragalus
$ ZRUNHG VKHHS ULJKW DVWUDJDOXYV ZDV IRXQG LQ ¢
WKURXJK LW RQ LWV SUR[LPDO SDUW DQG FXW PDUNV |
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%DUDN %2=
JRUL ' +$*(5

*LULUG

(VNL WRSOXPODUOQ VRV\R NeOW«UHO \DSOODUOQODQ
R WRSOXOX+XQ |O« JJPPH KkGHWOHUL oHUOHYHVLQGH LQI
LVNHOHWOHULQ \DUG YH FLQVL\HW GD+000OPODUO YH |O-
KDNNOQGD |QHPOL ELOJLOHU VXQDU $QFDN KHU ]DPDQ
LVNHOHWLQ ROGX+X YH ELU DUNHRORJ YH DQWURSRORJ
%LU PH]DUD ELUGHQ ID]OD J|P+Q+Q \DSOOGO+O ELUH\OH
ROGX+X GXUXPODU \D GD \HUOHUGLPLQ oHULWOL \HUOHUI
|[JTHOOLNOH SUHKLVWRULN \HUOHULPOHUGH VONoD NDUubO

%X GXUXP KHP LVNHOHW VHULVLQLQ GHPRJUD¢N DC
DGHWOHUL YH VRV\DO \DSOODUOQOQ LQFHOHQPHVLQL J-

%X oDOOUPDGD ELU WRSOXPXQ NeOW+.UHO \DSOVOQC
GOud DobDQODUD GD+O00OPOG LQVDQ NHPLNOHULQLQ GH+H
LVNHOHWOHUL «]JHULQGHQ HOH DOo6QPOuUWOU (N RODUDN
ELUH\ vD\OODUOQOQ EHOLUOHQPHVLQGH NROD\OON VD=+(
WHPHOOL PLQXPXP ELUH\ VD\OVO KHVDSODPD \|QWHPL W

dDWDOK|[\*NfWH gQVDQ .HPLNOHULQLQ 'D=-0006PO

dDWDOK|\*N 2UWD $QDGROXYGD J¢Q+P+]GHQ
1HROLWLN \HUOHUGLP \HULGLU +RGGHU <HUOHULP \
ELUL NHVLQWLVL] ELU GHNLOGH \DNODuUuON \OOOON EL!
JHQLG ELU DODQD \D\OoOPOU ROPDVOGOU .HUSLo WX+0OD(

LOD NDGDU NLULQLQ \DuDPOU ROGX+X WDKPLQ H!

dDWDOK|\eNfWH |O*OHULQ J|P*OPHVL LoLQ NXOODQ¢
\HUOHGLP \HULQGH JHQHOOLNOH HYOHULQ LoOHULQH J|F
dL]LP *|Pe LoLQ HY LOOHULQGH |JHOOLNOH SODWIRUP
WHPHOOHUL HY GOUOQGDNL E|OJHOHU YH 0|SO«N RODUD
QDGLU NXOODQOODQ E|OJHOHUGL %X J|P*OHUGHQ oR=
LNLQFLO J|Pe HOH JHOLULOPLUWLU %XQODUOQ \DQO vOuUu
YH GD+-O0OPOG NHPLNOHU KHP PH]DU LOOHULQGH KHP GH
GXUXPGD EXOXQPXUWXU .%R] YH +DJHU EDVNOGD

.HPLNOHULQ DQDWRPLN ED+-0ODQWOODUOQO ND\EHW
ED+ODQDELOLU

D $\QO PHNkQOQ WHNUDU WHNUDU NXOODQOOPDVD P

Ee\eN RUDQGD NDUOUGUPDVOQD QHGHQ ROPXUWXU 5}

%DUDN %2= 7UDN\D hQLYHUVLWHVL (GHEL\DW )DN*OWHVL $UNHRORML ¢
/RUL ' +$*(5 3DFL¢{F /HIDF\ ,QF %HUNHOH\ &$ 86%



E dDWDOK|\*N J|JPPH KGHWOHULQLQ ELU SDUoDVO |
Y FXGXQ ED]O NOVOPODUOQDOQ o+UsPH DUDPDODL
KDOLQH JHOGLNWHQ VRQUD DOOQPDVO JHOHQH:
IDNW|UOHUGHQGLU

F 1HROLWLN LQVDQODUOQOQ \RO Dowd+0O ELOLQoO
NDUOUPD GOUOQGD 1HROLWLN '|QHP VRQUDVO \D
RODUDN NXOODQPDODUO VOUDVOQGD PH\GDQD J

G <HU VLQFDSODUO RODUDN DGODQGOUOODQ KD\Y
WDuOPDODUO VRQXFX ROXuUDQ GD-OOPDODU QHG

Amag

%X oDOOUPD LNL DUDGWOUPD VRUXVX «]HULQGH RGC
.DUPDGON J|P-OPH NRUXOODUO dDWDOK]|\eN LC
KDNNOQGD [IJHOOLNOH \DuD\DQODUOQ |OsOHU L
WeU ELOJLOHU VXQPDNWDGOU"
*IPsOPH uDUWODUO J|] |Q*QH DOOQGO+0QGD F
KHVDSODQDELOLU"

*|P«OPH .DWHJRULOHUL
<HUOHULP \HULQGH EXOXQDQ LQVDQ NHPLNOHUL
ODERUDWXDU DQDOL]JOHULQH GD\DQDUDN J|P+«O«0 ELOLP
%LULQFLO *|POHU @ON J|P*OG*NOHUL \HUGH HOH
NLQFLO *|P«OHU @ON J|P+OPH \HUOHULQGHQ IDUN
NHPLNOHU
ho*QF«O GHSR]LW OH]DU ED+ODPOQGD ELEDIKQ®»AD
J|Pe ROPIDVWF@W SDUoDODUO YH LIROH NHPLNOHU
%LOLQPH\HQL *|P«OPH NDWHJRULVL WHVSLW HGL(
gOe JJPPH KGHWOHULQLQ RUWD\D oONDUOOPD 0oDOO
NDWHJRULOHULQ \DQO VOUD |JHOOLNOH NDUOuUPOU NHP
X\JXQ LNL \HQL NDWHJRUL ROXUWXUXOPXUWXU %R] YH
%LULQFLO DQDWRPLN SR]JLVI\RQX EDWYNDB QE LHR]KIOU
J|P«OPHVL VOUDVOQGD GDKD |QFH J|P«OP«0 RODQ ELUF
VvOUDVOQGD ROXUDELOLU <D GD PH]DU GDKD |QFHGH(
ELU \D GD ELUNDo SDUoDVOQO DOPD DPDo0OO DoDOGC
ND\EHWPLO RODELOLUOHU +HU LNL GXUXPGD GD R P|
\HUGHGLU YH LVNHOHWLQ E<«\N NOVPO DQDWRPLN ED=(
6-Birincil-izole kemikler PH]DUODUOQ KHUKDQJL ELU VHEHSC
ROXUDQ P*GDKDOHOHU LVNHOHWL ROXUOWXUDQ NHPLNC¢
WDPDPHQ DQDWRPLN ED+ODQWOODUOQO ND\EHGHUHN
NHPLNOHULQ PH]DU LOoHUVLQGHNL ELUH\OHUH DLW ROF
ROGX+X NHVLQ RODUDN WHVSLW HGLOHPHPHNWHGLU
%XOXQDQ LQVDQ NHPLNOHULQLQ J|P<OPH NDWHIJ
EXOXQGXNODUO \HUH QDVOO YH KDQJL NRuXooDU DOWC
g]HOOLNOH PH]DU GOuUOQGD DWOO GXUXPGD EXOXQDC
FLQVL\HW JLEL ELOJLOHU HOGH HGLOHPHGL=+L LoLQ JH!{
\DSO oDOOUPDODUOQGD J|] DUGO HGLOPHNWHGLUOHU
GD+OQON NHPLNOHU YH YeFXW SDUoDODUOQOQ \HUOF



QH NDGDUOQO ROXUWXUGX+X YH KDQJL NRUXOODUGD C
LQVDQODUOQOQ |O+OHULQH NDUGUO WXWXPODUO YH WRS
ELOJLOHU YHUHELOLU

OLQXPXP %LUH\ VD\OVDO 01,
9HUL WDEDQOQGD J|P«OPH NDWHJRULOHULQH J|UH \I
GR+DVO JHUH+L ELU ELUH\LQ E*W+Q ELU LVNHOHWLQL
PHIDU GOuOQGD GD+OOPOUO ELU ELUH\OH LOLUNLVL NXUX
%X GHNLOGHNL dDWDOK|\eN LVNHOHW VHULVL LoLQ WRS
PDNVLPXP ELUH\ VD\OVOQO YHUPHNWHGLU $QFDN KDQJL
ND\OW HGLOHQ NHPLNOHULQ D\QO ELUH\L ROXUWXUPD LK
NHPLNOHULQ HQ D] NDo ELUH\OH WHPVLO HGLOGL+LQLQ
YHULOL VHUL LoLQ GHPRJUD¢{N YH NeOW.UHO\DSOQOQ GH
OLQXPXP ELUH\ VD\OVOQOQ KHVDSODQPDVO LoLQ \R
6WDQGDUW 01, \|QWHPL @gVNHOHWLQ DUNHRORMLN
GD\DOO RODQ 01, KHVDSODPDODUO LoLQ \DG4 FLQVL\HW
VWDQGDUW IDNW|UOHU NXOODQOOPOUWOU %X \|QWHPC
VDGHFH ELULQFLO J|P*OHUGH NDWHJRUL ELULQFLO=
LVNHOHWOHUGH NDWHJRUL \D GD LNLQFLO J|P<OHUGF
DOOQPOUWDOU %X \|QWHP GDKD oRN ELU ELQD \DSOVOD JL|
J|PeOHULQ VD\OVOQO DQODPDN «JHUH NXOODQOOPOuwOU
%LOJLVD\DU RUWDPHORDB\Y & WHPONQBQL DQDOL]JOHU
GLDJQRVWLN E|OJH '= PHWRGX LQVDQ LVNHOHWOHUL YF
5XVVHOO O0DUWLQ YH \HUOHULP LoOHULVLQGH EXOXC
DPDoOD\DQ ELU PHWRWWXU %R] YH +DJHU EDVNOGD 9H
ED]O NHPLNOHULQ |U X]XQ NHPLNOHU YE PRUIRORMLN F
DOW YH «VW Xo0ODUO JLEL \D GD *]J]HUL YDU ROGX=+X GX
%X \|QWHPOH PH]DU LOHULVLQGH ROXS ROPDGO=+0 GlI
EXOXQDQ WeP LQVDQ NHPLNOHUL PLQXPXP ELUH\ VD\OVC
NDOOQWOODUOQOQ oRN ID]JOD ROGX+X GXUXPODUGD W-e
NROD\ODUWOUPDN YH KO]JODQGOUPDN DPDoODQPOUWOU
LVWHQHQ EHOLUOL E|OJHOHUGHNL |U 0|SO+N DODQODU(C
VONOO+O EX X\JXODPDQOQ \DG YH FLQVL\HW RODUDN 1ID
HOGH HGHUHN VRV\DO \DSO\O DQODPD DPDFO JeG+OP«(UWs

%XO0JXODU YH 7DUWOGPD

01,
oNL \|QWHPH J|UH KHVDSODQDQ ELUH\ VD\OODUOQGTEL
PHNkQODU NRQWURO JUXEX RODUDN NDUuboDuwdudord
dRN ID]JOD ELUH\LQ IDUNOO ]DPDQODUGD D\QO E|OJH\I
KLNKk\HVLQH VDKLS RODQ %LQD LoLQ ELOJLVD\DU VD\OF
fGLU %XQD NDUGUOQ |UQH=LQ %LQD YH fGH ELOJL
vD\OobDuUud J|]JOHPH GD\DQDQ \|QWHPOH HOGH HGLOHQ EL
\|QWHP DUDVOQGD EHOLUHQ IDUNOOOONODUOQ LNL VHEF

1. %LOJLVD\DU YHULWDEDQO® QG ®HBELWD\BMHYQ Q OVMD WH



ELUH\ VD\OVOQGDNL G+G+sNO+*N dDWDOK|\«N LVNHO
ND\QDNODQPOUWOU 'LDIJQRVWLN WDQOPODQDE]!
ELUGHQ ID]JOD vD\OOPDPDVO LoLQ YH GDKD IC
'LDJQRVWLN E|OJHQLQ VvD\OOPDVO NULWHUL JH\
KD]JOUGDNL YHUL WDEDQOQGD NHPLNOHULQ QH
3YDU” YH\D 3\RN" YDU LVH 3WDP" YH\D 3SDUo0DO:
VHEHSOH VHOLOHQ YH VD\OOPDVO LVWHQHQ ND
GXUXPODUGD GL+HU SDUoDVOQOQ EDUND ELU N
NDUGOQ ELOJLVD\DU EX NHPLNOHUL J|]DUGO HWP
WDP YH HNVLNVL] ROGX+X ND\OWODU PLQLPXP
GDKLO HGLOPHNWHGLU %LQD 9fGH J|U<OHQ IDU
LVNHOHWOHULQ WeP NHPLNOHULQLQ YDU IDNDW
WHVSLW HGLOPLGWLU

OH]DU GROJXVX LOHUVLQGH ERWOQGB® WG/ IPI@PHW
PLQLPXP ELUH\ KHVDSODPD \|QWHPLQGH PH]DU I
ED-GDUWOUOOPD\DQ |JHOOLNOH Ne+o*N NHPLNO}
\HUOHUGHQ JHWLULOPLG ROPD LKWLPDOL J|]|Q-t
HGLOPHPHNWHGLU %LOJLVD\DU KHVDSODPDVOQ
NHPLNOHU GkKKLO HGLOGL=+L LoLQ %LQD YH
IDJODOON EX GXUXPD |[UQHNWLU 7DEOR

%X VRQXoODU 6WDQGDUW 01, \|QWHPLQLQ WDPD
HWPH\HUHN WHPVLO HGLOHQ ELUH\ VD\OVOQOQ G+UPH)
NDUuUOQ ELOJLVD\DU YHUL WDEDQOQD GD\DOO \|QWHP
ELUH\ VD\OVOQO GDKD GeG*N KHVDSODPDNWDGOU 9HU
SUREOHPL JLGHULOGL+L WDNGLUGH ELOJLVD\DU \|QW
\HUOHUGLP \HULQGH EXOXQDQ We+P NHPLNOHUL GkKLO H
SUR¢O oONDUDFD=+0 G+U+*Q+OPHNWHGLU

dDWDOK|\*N gO+ *|PPH %LoLPOHUL

dDWDOK|\*N LVNHOHW VHULVLQLQ JHQHO RODUDN S
JIPPH DGHWOHULQLQ EHOLUOHQPHVLQGH JHUHNOL ROD
\DSOODQ ELUH\ KHVDSODPDODUOQOQ VRQXoODUOQD J]|

dDWDOK|[\eN J|P-OHUL D-OUOONOO RODUDN ELULQFL

%R] YH +DJHU EDVNOGD %LULQFLO L]JROH NHPLNO
ROXUWXUPDNWDGOU OH]DU GOuOQGD \DSO PDO]JHPHC
LOHULVLQGH DWOO GXUXPGDNL NHPLNOHU RODQ +«0+QF
ROXUWXUPDNWDGOU *UD¢N D 6DGHFH ELULQFLO LNL
ER]XOPXU ELUH\OHU HOH DOOQGO+0QGD ELUH\ VD\OV{
DQDWRPLN ED+ODQWOODUOQO NOVPHQ \LWLUPLG ELUH
J|P<OHU RUDQOQGDGOU @gNLQFLO J|P<OHU LVH LOF

7P J|P*OPH NDWHJRULOHULQL ROXUWXUDQ LQVDQ
\HUOHUGLP LOHULVLQH J|P-OPH DQODPOQGD \DUG YH\D FL
RUWD\D oONPOUWOU %XQD NDUGOQ \LQH GH EHOLUOL
\D GD NLQ JUXEX YE \HUOHULP GOUOQD J|P+OP+G ROPI

7P NDWHJRULOHUGH VSHVL¢{N \DG4 WD\LQL \DSOOTL
GD+O00POU NHPLNOHU LOH «0¢*QF+«O NHPLNOHU DUDVOQ



JUXSoDUbOQD J|UH GDKD ID]OD WHPVLO HGLOPHNWHGLU
DQDWRPLN ED+ODQWOODUOQGD NOVPHQ ER]XOPD RODC
ROPD\DQ JUXS HULGUNLQOHUH NO\DVOD GDKD \eNVHN ELU
GR+DQ EHEHN YH oRFXNODU EX JUXEXQ oR+XQOX+XQX R
7+P J|P«OPH NDWHJRULOHULQH JLUHQ ELUH\OHUGH FL
\DSOODPD\DFDN NDGDU JHQo RODQODUOQ W+P JUXEXQ
HULONLQGHQ FLQVL\HW WD\LQL \DSOODELOHQOHU NDU
HUNHNOHUH J|UH GDKD \eNVHN ROGX+XQX J|UesO+U *UD¢N
+HU ELU HYGH EXOXQDQ WRSODP ELUH\ VD\OVO HY
ROGX+XQX JIVWHUPHNWHGLU *UD¢N gUQH=+LQ %LQD
EXOXQDQ YH E«\eN ELU \DSO RODQ %LQD VDGHFH ELU
NDUGOQ dDWDOK]|\eN VWDQGDUWODUOQD J|UH Ne+o*N ER\}
LOHUPHNWHGLU %LQDODU DUDVOQGDNL EX oHGULWOLOL=L
JUXEXQ *\HOHUL WDUDIOQGDQ RUWDN J|Ps DODQO RODUI
GLUOHUGHNL JHQHWLN PRUIRORMLN |JHOOLNOHULQ LQF
ELUH\OHU DUDVOQGDNL JHQHWLN \DNOQOON LOH \HUOHC
DUDVOQGD DQODPOO ELU LOLUNL VDSWDQDPDPOUWOU 3
LOH LOHULVLQGH J|P«Os RODQ ELUH\OHULQ DUDVOQGDNL
\eU*WPHN X DQ LWLEDUO\OD P+PN*Q GH+LOGLU

9+FXW 3D U i POY®Q $WD .«OWe"

oNLQFLO J|P*OHU ELULQFLO J|P*OHUH J|UH oRN GDKI
dDWDOK|\*N |O¢ JJPPH KGHWOHULQGH |QHPOL ELU \HU WX\

$QDWRPLN ED+ODQWOODUOQO NRUX\DQ NROODU E
EDGVO] LVNHOHWOHU \D GD VDGHFH NDIDWDVODUOQGDQ
Y FXW SDUoDODUOQOQ DOOQPDVO D\UOOPDVDO kGHWL dD

%LUELUL LOH HUOHUPH\HQ EX SDUoDODUOQ \Du YH F
SDUoDODUOQOQ DOOQDFD+0O ELUH\OHULQ VHoLPL NRQX
JUXEXQXQ WHUFLK HGLOPHGL=L JJUsOPHNWHGLU *UD¢N

%D]O GXUXPODUGD NHPLNOHULQ Y+*FXGXQ \DUO o-U
EHOLUOHQPLGWLU .HVL L]JOHULQLQ oRN D] ROPDVO dDWI
D\UOOPDVOQGD ROGXNoD HKLO ROGXNODUOQO J|VWHUP
GXUXPD J¢]HO ELU |[UQHN ROXUWXUPDNWDGOU 5HVLP <
NHPLNOHUL NROODU YH EDFDNODU NDODQ NHPLNOHUGH
7P NDQOWODU EX LUOHPLQ EDUND ELU \HUGH JHUOHNO
D]JOQGDQ OLJDPHQWOHULQ ELU DUDGD WXWPXU ROPDVO
NHPLNOHUL GDKD VRQUD EXOXQGX+X PH]DUD JHWLULOPL
]JDUDU YHUPHGHQ DOOQPOG ROPDVO EX LUOHPOHULQ EL
JIVWHUPHNWHGLU

3L4PLG WRSUDNWDQ \DSOOPOGU RODQ |Q \¢]« KDPLOH
¢J*ULQLQ DUND NOVPOQGDNL NHPLNOHULQ DQDWRPLN RC
ROPDVO GD dDWDOK|\*N LQVDQODUOQDOQ LQVDQ DQDWRPI
JIVWHUJHVLGLU 5HVLP

%XOXQDQ WeP LQVDQ NHPLNOHULQLQ J|P*OPH NDWHJF
ELUH\OHULQ Y«FXW SDUoDODUOQOQ ELOLQoOL RODUDN D
HGLQLOPHVLQH RODQDN YHUPLUWLU %D]O GXUXPODUGD
|O¢cOHULQLQ ED]O sDUoDODUOQO \DQODUOQD DODUDN \}



%R] YH GL+HUOHUL

%D]HQ ELU PH]DUGDQ DOOQDQ SDUoDODU EDUND E
\DQOQD J|PO«\RUGX %XQODUOQ \DQO vOUD ED]O SbuU
DPDoODUOD REMH RODUDN NXOODQOOGO+0 J|UsOP«UW-
VOUDVOQGD o|NHQ WDYDQOQ \DQOQD DoOQOoDUO ELUE
WHUN HGLOPHVL LOH LOLGUNLOL ROGX+XQX G+lG+sQG+UP«
NDIDWDVO wWDYDQO GHVWHN DPDoOO NXOODQOODQ ELL
HY LoLQ ED]O GLOHNOHULQ JHUOHNOHUGPHVL LoLQ NXOC

dDWDOK|\+NfWH EXOXQDQ VvVOYDOO NDIDWDVOQOQ
\HQLOHQPLGO ROPDVO J|P*OPHGHQ |QFH PXKWHPHOHC
NXOODQOOGO+0QD G+G*QGeUPeuW+eU 2EMH RODUDN N
ELUOLNWH J|P*OPHVL LNLVL DUDVOQGDNL \DNOQ LOLG!
(PHN VDUl HGLOHUHN VOYDQOS ER\DQDQ YH ELU VeUH
VDKLELQLQ YH NROODUO DUDVOQD NRQXOGX=+X ELUH\L
%X NDIDWDVO dDWDOK|\*NTWH EXOXQDQ LON YH WHN VC
EXOXQPDVO LVH GL+HU vOYDOO NDIDWDVODUO EXOXQI
|Q*QH DOOQGO+OQGD \LQH WHN |[UQHNWLU YH REMH RO
WDUDIOQGDQ QDVOO GH+HU YHULOGL+LQL J|JVWHUHQ L
WHPHOLQGH EXOXQGX=+X LoLQ ELU HYLQ ELWLGULQL GL
EXUD\D J|P«OP+0 RODELOLU

%X [UQHNOHUH UD+PHQ SHN oRN GXUXPGD |OHQ NL
D\OUGONODUO sDUoDODUOQ KDQJL DPDoOD DOOQGO=+(
\RNWXU

gUQH+LQ KLOELU NHVLN L]L EOUDNPDGDQ LWLQD L
EDFDNODUOQ QH DPDoOD NXOODQOOGONODUOQD GDLU
HYGH %LQD J|P*OHQ VRQ ELUH\GLU YH GROD\OVO\
\DSOPOQGD NXOODQOOPOU ROPD LKWLPDOLQGHQ V|] H\

Sonug

8\JXODQDQ PLQXPXP ELUH\ VD\OVO KHVDSODPD \|C
\|IQWHP SDUoDOO LVNHOHWOHULQ VD\OPOQGDNL SUR
\HULQGH EXOXQDQ WeP NHPLNOHUL GH+HUOHQGLUHUH
SRWDQVL\HOLQH VDKLSWLU

6WDQGDUW PLQXPXP ELUH\ VD\OVO KHVDSODPD \|C
JIVWHUPLUWLU %X \|QWHPLQ HQ E+\eN GH]DYDQWDMO
NHPLNOHUL GH+HUOHQGLUPH Je0QOe+eGeU dDWDOK]|\*N
X\JXODQPDVO \|QWHPOHULQ J+0oO+ YH ]D\OI QRNWDOD
\HULQGHNL NDUOUONOO+0OQ GDKD L\L JJUsOHELOPHVLQI

OLQXPXP ELUH\ vVD\OODUOQOQ EHOLUOHQPHVLQGHC
GDKD GHWD\0OO oDOOUPDQOQ \DSOODELOPHVL P+PN+Q R

gVNHOHWOHULQ YH L]JROH NHPLNOHULQ J|P<OPH
[JTHOOLNOHULQH JJUH VOQOADQGOUOOPDVO VRVIR N«O
<DSOODQ DQDOL]JOHU dDWDOK]|\*N LQVDQ NHPLNOHULC
JUXSODU YH KD\YDQODUGDQ GDKD oRN VRV\DO IDNW]|UC

dDWDOK|\*N LQVDQODUO \DG YH FLQVL\HW IDUNO .
EHQLPVHPLUOHU YH EX NLGLOHULQ ELU SDUoDVOQO
JJUHFHNOHUL GHNLOGH VHUJLOHPLUOHU \D GD HYOHULC



EHOLUOL \HUOHUH J|PP<UOHUGLU $QFDN +0*QF+O NHPLN
ELOLQoVL] GHNLOGH PH]DU GOuO DODQODUD GD+O0ODQ Nt
DNOD JHWLUPHNWHGLU
6DGHFH EHOLUOL ELU JUXED DLW NLGLOHU \Dua Y
X\JXODPDODUD WKEL WXWXOX\RUODUGO 'L+HU NH
YHULOPL\RUGX
<D GD DOOQDQ Y+FXW SDUoDODUO ¢«]HULQGHQ \DU]I
[JHO NLGLOHU ELUNDo QHVLOGHQ VRQUD XQXWXOX:

.$<1$.d%
$1'5(:6 3 02//(621 7 %2= %
7KH +XPDQ %XULDOV ,MW DIBMOL@K | \*DW DD K|[\eN 5HSRU
VHDVRQV dDWDOK]|\s NHEHWHDA EK 3 URRVGHGFHA S S
9RO OF'RQDOG ,QVWLWXWH ORQRJUDSKYV %ULWLYV
$QNDUD &DPEULGJH $QNDUD
%2= ®d'/ +$*(5EDVNOGD
, QWUDPXUDO %XULDO 3UDFWLFHY DW dDWDOK]|\*N &H
HG +XPDQV DQG /DQGVFDSHV RI dDWDOK]|\*N 5HSF
Seasons. /RV $QJHOHV &RWVHQ $UFKDHRORJ\ ,QVWLWXW
%2= % 6 /2W/0B1<% 784Fr' 5 5(*%$1
S5 HSHWLWLYH 3UDFWLFHVY 'RPHVWLF OHPRU\ DQG WK
dDWDOKJ|\*N" 3UHVHQWHG LQ V\PSRVLXP 3 QWHJUDWI
6RFLHW\ IRU $PHULFDQ $UFKDHRORJ\ 9DQFRXYHU %U
+2''(5 ,
dDWDOK|\*N <HQL dDOOUPDODU Neolithic in Turkeyd &/ Cradle of C
0 g]GR+DQ 1 %DUJHOHQ $QNDUD $UNHRORML YH 6
3,//28" 0%1' /$56(1 & 6
Up21¢ FLDOYYT DQG pp3UDFWLFDOYYT .LQ ,QIHUULQJ 6RF!
'"HQWDO 3KHQRW\SH DW 1HROLWKLF &DWDOKR\X N 7X
$QWKURSROR\ 9RO ,VVXH SS
5866(// 1 0$57,1 |/
7KH dDWDOK|\*N PDPPR®DEHRDLQIVdD@DOK|\eN 5HSRU
VHDVRQV dDWDOK|\*NHG6HWHGBUEXK +3URMBFW ¢
OF'RQDOG ,QVWLWXWH ORQRJUDSKYV %ULWLVK ,QVW
&DPEULGJH $QNDUD
$7621 - 3 1
7KH (VWLPDWLRQ RI WKH 5HODWLYH )UHTXHQFLH
. KLUR N L Waubnal of Archaeological Science
+XPDQ 5HPDLQV $UGLY UD SR U O bttp:@wavidoatDHoyik\ « N
com.



dL]LP

gOOXVWUDVI\RQ .DWKU\Q .LOODFNH\ dDWDO

dL]LP

%LQD

LOHUVLQGH EXOXQDQ ELUH\OHULQ E>

dL]LP &DPLOOD OD]]XFDWR




5HVLP 9«FXW SDUoDODUOQOQ D\UDOPDVOD
YH LNLQFLO J|P*OHU
JRWR+UDI -DVRQ 4XLQODQ

5HVLP 7P RPX] NHPHUL NROODUO
YH EDFDNODUO DOOQPOU \DuOO ELU NDGOQ
LVNHOHW )RWR=+UDI -DVRQ 4XLQODQ




SHVLP $UND WDUDIO VOUW LVNHOHWLQL J|VW
JRWR=+UDI -DVRQ 4XLQODQ

5HVLP 60YDOO NDIDWDVO YH PH]DU LOoHUVLQGH E
JRWR=UDI %DUDN %R] 8OOXVWUDV\RQ .DWKU\Q .LC



*UD¢ N D 7¢P *|P«OPH .DWHJRULOHULQH JLUHQ LQVDQ N
LNLQFLO YH ELULQFLO DQDWRPLN ED-ODQWOVDO NOVPHQ

*UD¢ N D 7¢P *|P+OPH .DWHJRULOHULQH JLUHQ LQ\
\DiU GD+O0OOPO E %LULQFLO L]JROH NHPLNOHU YH -
GD-H60O6PODUD



*UD¢N 7P J|P*OPH NDWHJRULOHULQH JLUHC
ELUH\OHUGH FLQVL\HW GD+06006PO

*UD¢ N .X]H\ dDWDOK|\NfWH \HU DODQ ELQDODUG

*UD¢ N %LOLQoOL RODUDN DOOQDQ Y+FXW SDUoDODUGC



0<1'26 723/808 'gu/(5¢ h=(581( %g5
$5%07,50%

=HKWL\H )V XQ <$u0$5
'"HU\D u$+o1

*LULG

.LPOLN WHVSLWL \DuD\DQ \D GD |O+ NLGLQLQ WDQC
HGLOPHVL LoLQ PHYFXW |JHOOLNOHULQLQ EHOLUOHQPH
VRQXFX DoO+D oONDUOODQ \XPXUDN GRNXODUOQGDQ D\!
WDQOPODQPDVOQGD GD WOSNO DGOL WOSWD ROGX=+X
WHVSLWLGLU NLPOLNOHQGLUPH $QWURSRORMLN oDOO!I
GH+HUOHQGLULOLUNHQ NLPOLN WHVSLWL LoLQ \DUG FLQ\
JLEL oOHGLWOL SDUDPHWUHOHUGHQ \DUDUODQOOOU +DQF
WRSOXPODUGD GHPRJUD¢{N YHULOHUL RUWD\D oONDUPD
FLQVL\HWLQL EHOLUOHPHN JHUHNHFHNWLU $QWURSROR
oDOOGPDODUOQGD Y*FXGXQ GL+HU NHPLNOHULQH J|UH ¢
GLUOHUGHQ VONOONOD \DUDUODQOOOU $OW DQG 7+US
WeUOHUL DUDVOQGD D\OUOP \DSOOPDVOQGD EHVOHQPE
GROD\OVO\OD WRSOXOXNODUOQOQ VRVIR NeOW<UHO |]HC
ELOJLOHU VD+ODUODU

$QWURSRORMLGH \Du WDKPLQL oDOOuUPDODUOQGD
PHWRWODUOQGDQ \DUDUODQOOOU gVNHOHWVHO \DG4 NH
GH+HUOHQGLULOLU 'HQWDO \DG LVH LQVDQGDNL JHOLFI
GHQWDO JHOLULP WDEORODUO\OD NDUuOoODuwOUbOOPDV
WDKPLQOHUL ELUOLNWH NXOODQOODUDN ELUH\LQ JHUOH
\DUGOP HGHUOHU gVNHOHWOHUGH \DU4G WDKPLQL EHEHN Y
IDUNOO \|QWHPOHU NXOODQOODUDN \DsSO0oOU

%HEHN YH OoRFXNODUGD X]XQ NHPLNOHULQ X]XQOX-
GLG VeUPH |DPDQODUO \DU WDKPLQL LoLQ NXOODQOODQ
GR+XPD NDGDU RODQ V*UHGH FODYLFXOD KXPHUXV UD
X]XQ NHPLNOHUGHQ \DUDUODQDUDN LVNHOHWOHUGHQ \D
YD]JHNDV , .RVD ) d*QNe GR+XPGDQ VRQUD \DNC
NHPLNOHUGH HSL¢]OHU ND\QDUGPD] YH NHPLN E+\¢PHOH!
X]XQ NHPLNOHULQ PDNVLPXP X]XQOXNODUOQGDQ \DUDU(C
0 %HEHN YH oRFXNODUGD \DG WDKPLQLQGH NXOOI
PHUNH]OHULQLQ GH+HUOHQGLULOPHVLGLU +DPLOHOL=L
\DNODUGUON NHPLN Ee¢\¢«PH PHUNH]L EXOXQXUNHQ GR=XP
NDGDU LQPHNWH YH EX VeUHo E<«\¢PH JHOLULPLQLQ VRQC
gQVDQ LVNHOHWLQGHNL KHU NHPLN IDUNOO |DPDQODUGTEL
\DG WDKPLQL \DSOOOUNHQ NHPLNOHGUPH PHUNH]JOHULQG!
%HEHN YH oRFXN LVNHOHWOHULQGH \DG WDKPLQLQGH N>

"<UG 'R0 'U =HKWL\H )*VXQ <$u$5 OHKPHW $NLI (UVR\ hQLYHUVLWHVL
%|0+Ps %XUGXU 7h5.8<(
'"HU\D U$+21 80XGD+ hQLYHUVLWHVL )HQ (GHEL\DW )DN+sOWHVL $UNHR



LVH VeW GLGOHULQLQ WRPXUFXNODQPDVOQGDQ EDGOD\
VeUPH ]DPDQO YH VOUDVOQO WDNLS HGHQ GHQWDO \Du
%HEHN YH oRFXNODUGD GHQWDO \DUODQGOUPD \RC(
\DubDPOQ D\OQGDQ NDUOUON GLUOHQPH G|QHPL VRC(
\|QWHPGLU KDIWDOON ELU IHWeVWH oHQH NHPL+L L¢
PLQHUDOL]H ROPD\D EDUODPOG GLG HPEUL\RQODUOYH
YHW eV KDIWDOON ROGX+XQGD LVH |Q GLUOHUGHNL
EHOLUJLQ ROGX+X NHVLFL GLULQ NURQXQXQ 70Q00Q
Vew D]O GLGULQLQ PLQHUDOL]JH ROPD\D EDGODGO+0 J|]0O
2QVDQODUGD VeW YH GDLPv ROPDN ¢«]JHUH LNL WLS C
PHYFXW ROPDVOQOQ GR+DO VRQXFX RODUDN GLUOHQP
YH GDLPL GLUOHQPH RODUDN <0 JUXSWD GH+HUOHQGI
\DUDPOQOQ LON GLUOHUL RODQ VeW LQFLVLYHOHUL N
RODUDN LVLPOHQGLUGL+LPL] EX G|QHP D\GD LNLQFI
LOH VRQODQOU 6+W GLUOHULQ \HUOHULQL \DYDUG \DYCL
G|QHPL \DuOQGD LON GDLPv GLGU RODQ PRODUODUO
EDGODU \DuOQD NDGDU GHYDP HGHU %X \DGuwDQ VR
PRODUGOU EX GLGOHU JHUHN VeUPH \DGO JHUHNVH PR
%X QHGHQOH \DuOQGDQ VRQUD YH VDGHFH PRODU
NDUOUGON GLUOHQPH G|QHPOHULQGH \DSOODQ WDKPLQ
<DGDU YH DUN QVDQ GLUOHULQLQ EX |]JHOC
D\OQGDQ NDUOUON GLGUOHQPH G|QHPL VRQXQD NDGDU
IRUPDV\RQ YH HU*SVL\RQ Ve<UPH ]DPDQODUO NRQXVX
IHWeV EHEHN YH oRFXNODUOQ \DU WDKPLQL \DSPD ROD
ODVVOHU DQG 6FKRXU
%X oDOOUPD O0\QGRV ND]OVOQGD EXOXQDQ PH]DU
LVNHOHWOHULQGH GLGOHU \DUGOPO\OD \DSOODQ \Du W
KDjbuobDQPObuwbUu

Materyal
%X oDOOUPDQOQ PDWHU\DOLQL O\QGRV ND]JOVO VO
YH oRFXN LVNHOHWOHUL ROXUWXUPDNWDGOU

0\QGRV ND]OVO VHIRQXQGD %RGUXP 6XDOWO $
<00G0O]10Q EDUNDQOO+OQGD YH 3URI 'U OXVWDID uDK
RODQ ND]O VHIRQXQGDQ LWLEDUHQ 80XGD=+ hQl

$UNHRORML %|O+*P+*fQH GHYUHGLOPLUWLU YH ND]O oDO
EDGUNDQOO+OQGD GHYDP HWPHNWHGLU

.D]O0 obOOuPDVO VOUDVOQGD oONDUOODQ LVNHOI
$NLI (UVR\ hQLYHUVLWHVL )HQ (GHEL\DW )DN<OWHVL
JJIQGHULOPLU YH oDOOUPDQOQ VRQX0o0ODUO UDSRU KkOL

dDOOUPDGD GH+HUOHQGLULOHQ EHEHN YH oRFXN L\
.ULSWD LoOLQGH T« NULSWD GOudQGD ROPDN «]J]HUH P
HGX WU aDUNHRORML P\QGRV KWP gVNHOHW NDOOQW
E|OJHGHNL GHSUHP YH \DQJOQ JLEL GR+DO IHOKkNHWOH L
ROGX+X EHOLUOHQPLUWLU %X QHGHQOH JHUOHNOHGV
UHVWRUDV\RQ LUGUOHPL \DSOOPOUWOU %X oDOOUGUPD VRQ
NDID LVNHOHW NDOOQWOODUOQOQ ELU E+W+Q KkOLQH



EXOXQDQ ELU HUNHN ELUH\ KDULo P+PNeQ ROPDPOUWOL
UHQNOHUL NHPLN GRNXQXQ \DSOVO GH+HUOHQGLULOHU|
LGOHPOHU VOUDVOQGD ELUH\ VD\OVOQO EHOLUOHPHGH |]
<DSO®0ODQ LQFHOHPHOHUH J|UH NDID LVNHOHW NDOOQWO
oHQH NDOOQWOODUOQOQ GH+HUOHQGLULOPHVL\OH LVH
vOUDVOQGD GLNNDWL oHNHQ HQ |QHPOL |[JHOOLN KHU P|
SDUPD+O YH YHUWHEUDODUOQ EXOXQPDVOGOU

Metot
'H+HUOHQGLUPHOHU VOUDVOQGD LVNHOHW NDOOQW(
WD\LQL NRQXVXQGD ED]O VRUXQODUOD NDbUuboDubOPOU
YH oHQHOHUGH EXOXQDQ GLUOHU \DUGOPO\OD JHUOHNO
\DSOOOUNHQ LNL IDUNOO \|QWHP NXOODQOOPOuUwWOU .DU
ELUH\OHUH DLW OoHQHOHUGH GLG VeUPH ]DPDQODUO \D
SRUWDEOH GLUO U|QWJHQ FLKD]O\OD ¢OP OHNLOHUHN K
JHOLULPL LQFHOHQHUHN \DU WDKPLQOHUL \DsOoPOuwoU
WD\LQL LoLQ 8EHODNHU NULWHUOHULQGHQ \DUDUO
)', 80XVODUDUDVO 'LG +HNLPOL+L )HGHUDV\RQX QXPDUI
%XLNVWUD 8EHODNHU $1GLQ NXOODQOOPOU YH
LVH %URWKZHOO +LOOVRQ %XLNVWUD YH 8EH
NULWHUOHUGHQ \DubuoDQOOPOUWOU
'L0 LQFHOHPHOHUL \DSOOOUNHQ GLUOHU |QFHOLNOF
GDKD VRQUD GD L]JROH KkOGHNL GLUOHU DLW ROGXNOD
DOPDODUOQD J|JUH D\UOOPOUWOU 'H+HUOHQGLUPH VRQX
g]ROH ROPD\DQm&xillw GLEDEGBLEXOD\D DLW WRSODP
g]ROH RODQ YH VD+ VRO D\théxih® \DBD QG REXOD \®L D
WRSODP DGHW
g]ROH RODQ YH VD+ VRO D\UOPO \DSOODPD\DQ VW
ROPDN ¢]J]HUH <0 JUXED D\UOOPOUGU YH WRSODP VeW
YDU\DV\RQ DoOVOQGDQ LQFHOHQPLGUWLU

Bulgular
'HPRJUD¢{N GH+HUOHQGLUPHQLQ \DSOODELOPHVL LoL¢
\Du DG|OHVDQ \Da JHQo HULUNLQ \

\Dd YH LOHUL HULGNLQ \DG YH «]JHUL RODUDN VOQOAD
%HEHN JUXEXQXQ \Du DUDOO+O0QOQ EHOLUOHQPHVLQGH V
ED] DOoOQPOuUwWOU



o dHQH .DID LVNHOHWL
Cinsiyet
n % n %

Fetls

Bebek

dRFXN

.DGOQ

Erkek

(ULGNL|Q

723/%0 100 100
7DEOR .DID LVNHOHW YH oHQH NDOOQWOODUO
*UD¢ N .DID LVNHOHW YH oHQH NDOOQWOODUOQ

7RSOXPGDNL ELUH\ vVD\OVO LVNHOHW NDOOQWOOD!
NDID LVNHOHW NDOOQWOODUOQD J|JUH D\UO D\UO \DSO
LNL WLS NDOOQWO\D JJUH WRSOXPGD IDUNOO ELUH\ VD

WRSOXPGD NDID LVNHOHW NDOOQWOVOQD J|UH oHQ
YDUOO+O EHOLUOHQPLUWLU 7DEOR *UD¢ N 7RSOX
ROXS EXQODUGDQ fVLQLQ \DG WD\LQL oHQHO

JHOLGULP DuDPDODUO \DUGOPO\OD EHOLUOHQPLGUWLU 'L
SDUoDODU KDOLQGH ROPDVO YH \D4U WDKPLQL LoLQ JHU
EHEHN YH\D oRFXN ROGX+X EHOLUOHQPLU YH EX QHGHC
\DuU WDKPLQL \DsGorPDPOuwWOU



7TRSOXPGD PHYFXW IHWeV EHEHN YH oRFXNODUOQ PH
EDNWO+-O0PO]GD NULSWD GOudOQGD \HU DODQ O 0 0 O
OoRFXN oHQH NDOOQWOVOROGX+X J|UsOPeUW+U .ULSWD
0 0 QXPDUDOO PH]DUODUGD LVH IHWeV EHEHN YH oF
.ULSWD LoL PH]DUODUGD EHEHN YH oRFX+XQ ROPDVO \DQ:
EX PH]DUGD KDPLOH ELU NDGOQ ELUH\DBO®RH YDWD:MN-0 Q0O

Mezar No Fetis Bebek dRFXN
8
2 2
8
8
2
2
723/%0 1

7TDEOR %HEHN oRFXN YH IHWeV oHQHOHULQLQ PH]D!

*UD¢ N %HEHN OoRFXN YH IHWeV oHQHOHULQLQ PH]DU Q



7RSOXPGDNL EHEHN ORFXN YH IHWsVH DLW oHQHO
maxila PDQGLEXOD WDQH LVH D\Q GnaillaJ M HH PIDLOAG REDXGO
ROPDN *]JHUH WRSODP ELUH\H DLW oHQH EXOXQPXUW>

Maxilla Mandibula|Maxilla- Mandibula TOPLAM
Cocuk 11 27 2 40
Bebek 2 5 0] 7
Fetus 0] 1 0] 1
TOPLAM 13 33 2 48
7TDEOR %HEHN ORFXN YH IHWeV OoHQHOHULQLQ oHQH \
*UD¢ N %HEHN OoRFXN YH IHWeV oHQHOHULQLQ oF



JHWeV EHEHN YH oRFXNODUGDQ GLG U|QWJHQL oHNLC
JUXSODUOQD J|UH GD+O0OPO 7DEOR YH *UD¢N fWH YHL
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Sonug

'LUOHUGHQ \Du WDKPLQL \DuOQD NDGDU VeW YF
GXUXPODUO NDUOUON GLGUOHQPH G|QHPLQLQ ELWLPL
NINOHULQLQ JHOLULP GXUXPODUO LOHUL \DGUODUGD
LQFHOHQHUHN \DSOOOU $MPDO YH DUN ‘LG Jt
ROPDVOQD UD+PHQ PHYFXW VNDODODUOQ IDUNOO WRS
oONPDVOQD QHGHQ ROPDNWDGOU

'L \DuO® WDKPLQLQGH RUWD\D oONDQ EX VDSPDOD
EHVOHQPH UHNLOOHUL YH \DuDGONODUO FR=UDIV E
UHDNVL\RQODU OHYUHVHO IDNW|UOHU EHVOHQPH KH
VeUPHVLQGH URO R\QD\DELOLU %X QHGHQOH KHU ELU
ROPDGO+O YH \Du WDKPLQL oDOOUPDODUOQGD RUWD:!
ELOGLULOPHNWHGLU (JH

0\QGRV WRSOXPXQGD LQFHOHQHQ EHEHN YH oRFX
NXOODQOODQ 8EHODNHU VNDODTIVOQGD \XNDUOC
ED]O VDSPDODUOQ RODELOHFH+L DQODuboOPOUWOU %
oRFXN LVNHOHWOHULQLQ \Du WDKPLQL vOUDVOQGD P
P«PN*QVH GL+HU \DUuODQGOUPD PHWRWODUO\OD ELUOI
obOoOuwO+6PO] PDWHU\DOGH J|]JOHQHQ VDSPDODUOQ
EXOXQPDGO+OQGDQ GL+HU \DuoDQGOUPD PHWRWODUZC
WHVSLWLQLQ GR+UXOXN GHUHFHVL KDWD SD\O G-]H\L
NDUUOQ VeW GLUOHULQLQ GH+HUOHQGLULOPHVL VvOUL
ER]XNOX+XQXQ |[QHPOL EHOLUWLOHULQGHQ RODQ GLU k
YH oRFXNODUOQ JHOLULPLQGH ELU DQRPDOLQLQ ROPD)

*HUOHNOHUWLULOHQ GH+HUOHQGLUPHOHU VRQXFX
LVNHOHW PDWHU\DOLQLQ OHYUHVHO HWNHQOHU QHGH
LoLQ |JHOOLNOH EHEHN YH oRFXNODUGD OoHQH YH GLU
GLGOHU \DUGOPO\OD \DU WDKPLQLQ \DSOODELOHFH=+L V
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5HVLP 0 1R OX oHQH U|QWJHQ
5HVLP 0 1R OX oHQH
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*LULG

,00VX %DUDMO DODQO LOHUVLQGH \HU DODQ 6DODW
<XNDUO 6DODW %HOGHVLYQGHGLU gON RODUDN * $01J
\DSOODQ \¢]H\ DUDGUWOUPDODUOQGD WHVSLW HGLOHQ 6D
G*]JHQOHQHQ ELU DUDUWOUPD JH]LVL NDSVDPOQGD ]L\D!
\*]JH\GH EXOXQDQ VHUDPLNOHU |Q UDSRUOD WDQOWOOP!
NDODFDN RODQ 6DODW 7HSHYGH \O0OQGD $ 7XED g
NDWPDQODUOQO EHOLUOHPHN DPDFO\OD ELU \¢]H\ DUDQG)\
VRQXFXQGD 6DODW 7HSH +|\«NYWH .DONROLWLN dD+GDQ
HGLOPLGUWLU gNVH +|\eNTWH \O00oOQGDQ LWLEDIH
O+]HVL %DUNDQOO+OTQGD YH .RFDHOL hQLYHUVLWHVL $L
‘U $ 7XED gNVHTQLQ ELOLPVHO EDUNDQOO+0OQGD VeUG-L

$UDUWOUPDPO]D NRQX RODQ KD\YDQ NHPLNOHUL 6D
\OO0OQGD 2UWD 7XQo dD+0O DoPDODUDOQGDQ HOGH HGLOPI
\DUDUODQOODQ KD\YDQODU KDNNOQGD ELOJL YHULOPLGV
NRQXOPD\D obDOOuborPOuWOU

Materyal ve Metot
%X oDOOUPDGD 6DODW 7HSH +|\eN ND]OVOQGDQ \O
dD+OYQD WDULKOHQGLULOHQ \HGL DoPDQOQ KD\YDQ NHI
NHPLN vD\OVO DGHWWLU 'H+HUOHQGLUPH\H DOOQDQ
ED]OQGD WDQOPODQDPDPOUWOU 7DQOPODQDELOHQ NHP
.HPLNOHULQ WDQOPODQPDVOQGD 3DOHV YH /IDPEHUW
JLEL ELOJL YHUHQ ND\QDNODUOQ \DQO vOUD $QND
ODERUDWXYDUOQGDNL NDUGOODGWOUPD PDO]JHPHOHUL
UHIHUDQVODUGDQ \DUDUODQOOPOUWOU @QFHOHQHQ NH
SURJUDPO NXOODQOODUDN ND\OW DOWOQD DOOQPOUWOL

%XO0JXODU 9H '"H+HUOHQGLUPH

dDOOUPDGD WDQOPODQDPD\DQ NHPL+LQ DoPDODU
. / YH / DoPDODUOQGD \R+XQ ROGX+X J|JOHQPLUWL
KD\YDQ NHPLNOHUL Neo*N RUWD YH Ee«\eN ER\XWOX R
VOQOADQGOUPD VRQXFXQGD RUWD ER\ PHPHOL JUXEXQ
\R+XQ ROGX+X WHVSLW HGLOPLUWLU %XQX Ee\eN ER\ PH

$UDG *|U 'HU\D %$<.$5% 2UWD 'R+X 7HNQLN hQLYHUVLWHVL <HUOHULF
7h5.6<( H PDLO ED\NDUD#PHWX HGX WU

$UDG *|U =HKUD 6%$7$5 <+]*QF+ <OO hQLYHUVLWHVL (GHEL\DW )DN+OW
.DPS+V 9DQ 7h5.s<( H PDLO ]JHKUDVDWDU#\DKRR FRP

%L]H PDO]JHPH\L LQFHOHPH LPNkQO VXQDQ 'L\DUEDNOU 0+]H 0+G+UOe«=+f
WHUHNN+U HGHUL]



ER\ PHPHOL NHPLNOHUL LVH HQ D] WHPVLO HGLOHQ JU;

7DQOPODQDELOHQ NHPL+LQ DoPDODUD J|UH GD-
YH / DoPDODUOQGD \R+XQ ROGX+X J|JOHQPLGUWLU *U
KD\YDQODUD J|UH GD+000OPOQGD EDNOOGO+0QGD HQ o
OHNLFLGLU 7DEOR gNLQFL VOUDGD LVH NR\XQ YH
VRQUD LVH VO+OU NHPLNOHUL \HUDOPDNWDGOU )DXQ
HGLOPLUWLU %X JUXS JH\LN YH \DEDQ NHOLVLQL LoHUF
WDYXN KLQGL JLEL YH NDSOXPED+ODUD DLW NHPLNO
GH WHVSLW HGLOPLUWLU

.HPLNOHULQ JHQHO GD+000OPOQD EDNOOGO+OQGD
NHPLNOHULQ ID]JOD ROGX+X J|]JOHQPLGUWLU 7DEOR (V
VONOONOD EXOXQPDVO KD\YDQ NHVLPLQLQ YH WeNHW
JIVWHUJHVLGLU

) YH . QXPDUDOO NRQWHNVWOHUGH HOH JI
JJUH ULW+HO DPD0oOO NXOODQOOGO+0O WHVSLW HGLOHC
\DYUX GRPX]ODUD DLW ROGX=X J|]JOHQPLUWLU $\UOFD
ROGX+X EHOLUWLOHQ NDS LOoHUVLQGHQ GH GRPX] NR\X

/ QXPDUDOO DODQGD HOH JHOLULOHQ FDUQLYF
NHPL+LQGH HW VvO\OUPD\D ED+OO RODELOHFHN NHVLN
ELUOLNWH EX L]JOHULQ YDUOO+O N|SHN JLEL KD\YDQOI
&DUQLYRUD DLW NHPLNOHU *]JHULQGH LQFHOHPHOHU Gl

Sonug

2UWD 7XQo dD+ 6DODW 7HSH +|\eNYGH HOH JHoLUL
GR+*UXOWXVXQGD G|QHP LQVDQODUOQOQ oR+XQOXNOD -
WHVSLW HGLOPLGUWLU 5LW+HO DPDoOO RODUDN \DYUX
GXUXP 6DODW 7HSH 2UWD 7XQo dD+0 LQVDQODUOQOQ C
\DYUX KD\YDQODUOQ VDAO+O WHPVLO HWWL=+L LoLQ WH
DODQODUOQOQ WHPHO WDuUODUO DUDVOQD NRQXODUDI
NRUXPD LQDQFO GR+UXOWXVXQGD NXUEDQ HGLOGLNO
NXOODQOODQ KD\YDQODUOQ E«\eN NOVPO \OOGDQ E-«
NR\XQ YH NHoL JLEL KD\YDQODUOQ \DOQO]JFD HWLQGHC
*UsQOHULQGHQ GH ID\GDODQOOGO+-0Q0Q J|[VWHUJIHVLG
NDWOU HUHN KD\YDQODUD DLW NHPLNOHU D] PLNWDL
KD\YDQODUOQ \HUOHULPGHQ X]DNWD ELU \HUGH EDUOC
KD\YDQODU \DQOQGD \DEDQL KD\YDQ JH\LN \DEDQ NI
\DEDQ KD\YDQODUOQOQ YDUODO+O 6DODW 7HSH OoHYUH\
ROGX+XQXQ J|[VWHUJHVLGLU $\UOFD 2UWD 7XQo dD=0
HWWL+L GH EX EXOXQWXODUOQ 6ub+0QGD DQobDudborb
RODUDN NXOODQOOPDVO KHU G|QHPGH NDUuUOPO]D oON
EXOXQWXODUOQOQ DUDVOQGD LUOHQPLG JH\LN ER\QX]X
LUDUHW HWPHNWHGLU <DYUX YH LOHUL \DUODUGDNL
JIVWHUJHVLGLU )DUNOO \Du JUXEXQD DLW VONOONOD
LQVDQODUOQOQ GL\HWOHULQGH |QHPOL \HU WXWWX=+
EXOXQDQ NDSODUD EOUDNOODQ \DYUX GRPX]ODUD DLW
HWWL+L GH G+G*Q+OPHNWHGLU .HPLNOHU *JHULQGH NEC
GHUL VO\OUPD L]JOHULQLQ \DQO vVOUD NHPLN LOL+LQL o



ED]O NHPLNOHULQ ER\XWX VHUDPLN NDSODUD NRQXODF
YDUOO+O YH HW \R+XQOX=+X ID]JOD RODQ *«\HOHULQ oRNoO|
7HSH VDNLQOHULQLQ HWL HQ L\L ELOLPGH NXOODQDFDN
/ QXPDUDOO DoPDG@&nitmDH DIHG LKXPHWOXY YH NDEXUJI
* ]JHULQGH NDVDSOON L]JOHUL PHYFXWWXU (OH JHOLULOH
ROPDPDNOD ELUOLNW Heamidov s QW5 H\GIWOHH Q§ DLWADHOWGG DNOQ O G-
S5HVLP *eQePe¢]GH KDOD N|SH+L GL\HWOHULQH NDWDQ
EXOXQGXUXOGX+XQGD EX VDY DNOD \DWNOQ ROPDNWDGHZ
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*UD¢ N

7DQOPODQDPD\DQ NHPLNOHULQ DoPDODL

*UD¢ N

7DQOPODQDELOHQ NHPLNOHULQ DoPDODU




7D[D NISP %

Bos taurus 22
Bos sp.
Capra hircus
Capra aegagrus
Ovis aries
Sus scrofa
Cervus sp.
Cervus elaphus 2
Carnivor sp.
/IHSXV FD$HQVLV
Testudo gracea 2
Total

100

7DEOR 7DQOPODQDELOHQ NHPLNOHULQ KD\YDQ

.HPLNOHWD\QV®%
Boynuz
9HUWHE|UD
Scapula
+XPHUX
Ulna
Radius
Phalanx
Pelvis 2
JHP XU
7LELD
MC 8
MCIII
0&,9
07 8
7DOXV
OHWDSRG@ELXP
Calcaneus 8

7DEOR .HPLNOHULQ JHQHO GD=+000PO



5HVLERamivorD DLW KXPHUXV ¢]JHULQGHNL NHVLN L]JOHUL
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*LULG

7LRVY DQWLN NHQWL =RQJXOGDNTOQ NX]H\GR+XVXQG
EHOGHVL RODQ )LO\RVIWD EXOXQPDNWDGOU (IVDQH\H J
OLGHU NRPXWDVOQGD OLOHWRVIWDQ JHOHQOHU WDUDI
LVLPOHUOH 7LRV 7LHLRQ 7LDQRQ 7LXP DQOoPOuwoduU

YH ND]6oDUO \OOdQGD .DUDGHQL] (UH+OL 0¢]J]HVL WD
LWLEDUHQ LVH %DNDQODU .XUXOX .DUDUO LOH 3URI 'U
GHYDP HWPLGOWLU \O0OQGDQ EHUL GH .DUDGHQL] (Ul

LOELUOL+L\OH 3URI 'U < 6¢PHU $WDVR\ WDUDIOQGDQ \D!

%X oDOOUPD )LO\RVIWD \DSOODQ ND]OODUGDQ J+Q
JHOLULOHQ YH %L]DQV '|QHPLQH WDULKOHQGLULOHQ 7
DQN\ORVLY DQNLOR] RUDQOQO EHOLUOHPHN KDVWDO
DUDVOQGD IDUNOOOON J|VWHULS JI[VWHUPHGL+=LQL RUWD
EHOLUOHPH\H \DUGOPFO RODELOPHN DPDFO\OD \DSOOPOD

Materyal ve Metot
3RS*ODV\RQX PH\GDQD JHWLUHQ ELUH\LQ 1QO EHE

%X JUXEXQ SRS+ODV\RQ JHQHOLQGHNL RUDQO TGLL
NDGOQODU fvLQL HUNHNOHU YH qVLQL GH HUJHQOH
JHQHOLQGHNL RUDQO HUNHNOHULQNL LVH 1G

FLQVL\HWL EHOLUOHQHPHPLGUWLU

dboduPDODU VOUDVOQGD FLQVL\HW EHOLUOHQLUNHC
[J[HOOLNOH NDIDWDVO YH SHOYLVWHNL FLQVL\HW NUOW!

($ %URWKZHOO \DUODQGOUPDGD LVH EHI
VeUPH ]DPDQOQD J|UH JHOLUWLULOHQ GHQWDO \DUuODQ
ND\QDUPD GXUXPXQD GDLPL GLUOHULQ N|NOHULQLQ NC
YH V\PSK\VLDO GHQWDO DuUOQPD FODYLFXODQOQ NHV
NHVLWLQGHNL VSRQJLRVDGRNXVXQXQ \DSOVDO GLNNDWFE
1HPHVNHUL S8EHODNHU ($ %URWKZHOO
-LW 6]LOYDVV\ YH .ULWVFKHU KLWH 9HU W H
EHOLUOHQLUNHQ $XIGHUKHLGH YH 5RGULJXH]+0DUWLQ
2UWQHU 1GDQ \DubuoDQOboOoPOUWOU

<UG 'Ro 'U $VXPDQ d,5%. +LWLW hQLYHUVLWHVL )HQ (GHEL\DW )DN
7h5.6<( H PDLO DVXPDQDNDUVX#\DKRR FRP

<UG 'Ro 'U OXVWDID 7ROJD d,5%$. +LWLW hQLYHUVLWHVL )HQ (GHEL\L
7h5.g<( H PDLO PXVWDIDWROJD#\DKRR FRP

3URI 'U < 6+¢PHU $7$62< .DUDE*N hQLYHUVLWHVL (GHEL\DW )DN<OWHVL
H PDLO VXPHUDWD#KRWPDLO FRP




%X0OJXODU 9H '"H+HUOHQGLUPH
2PXUJD D\UO YHUWHEUDQOELVRL UV OH EDYODQRL
PH\GDQD JHOHQ ELU VeWXQGXU 9HUWHEUDODU FHUYL
YHUWHEUDODU RODUDN JUXSODQGOUOOOUODU 7LRV W
JHOLULOPLUOUWLU %XQODUOQ 9§+ HUNHN qL NDGOQ ELL
WDQHVL FHUYLFDO WDQHVL WKURFDO WDQHVL
$QN\ORVLY DQNLOR] ELU HNOHPLQ ND\QDPDVO \I
\HWHQH=+LQLQ LOHUL GHUHFHGH NOVOWODQPDVO DQOL
RODQ EDUOOFD KDVWDOON JUXEX EXOXQPDNWDGOU
1-Ankylosing  SpondylitissQNLOR]DQ VSRQGLOLW NURQLN
KDVWDOONWOUYHRPXUJD HNOHPOHUL YH OH+HQ NHPL
E|OJHVLQGH KDUHNHW NOVOWOOOO+O \DSDU (NOHP Y
HNOHPOHUGH KDVDUD QHGHQ RODUDN NHPLNOHULQ EI
KDUHNHWOHULQL ND\EHWPHOHULQH QHGHQ ROPDNWDG
J|JUsOPH RUDQO TGLU 5HVLP
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7TDEOR &LQVL\HWOHU $UDVO $QN\ORVLYV "D-000OPO
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7DEOR <D0 *UXSODUO $UDVOQGDNL $QN\ORVLYV 'D=00C

% %

2VWHRDUWKULWIHWMADWMHR LW HNOHP KDVWDOO +(
ER]XOPDVO ND\EO HNOHP \¢]H\L HWUDIOQGD RVWHR W
\¢]H\LQGH JHUOHNOHGHQ UHDNVL\RQODU LOH NDUDNWH
EL\RORMLN \DUODQPD LOH GR+UXGDQ LOLUGUNLOL EXOXQ
ND\EHWWL=LQL \D GD NHPL+LQ NHQGLQL \HQLOHPHVLQ}
ELU \eNOHQPH\H PDUX] NDOGO+0OQO LIDGH HWPHNWHGI
ROXS ROPDPDVO JLEL NHQGLQH |]Je GXUXPODUGD IDUN
5DGLQ YH DUN 7LRV WRSOXPXQGD RVWHRDUWKU
5HVLP

6DFUDOL]DV\RQ 6DFUDOL]DV\RQ VDFUXP NHPL=+L
GHNOLQGH NHQGLQL J|VWHULU B5RWKVFKLOG YH 0ODUV
RODELOPHNWHGLU 7LRV WRSOXPXQGD VDFUDOL]DV\ROQ
5HVLP $QDGROXYGDNL VDFUDOL]DV\RQ |[UQHNOHU|



"IQHP N Sacralizasyon

9DQ .DOHVYL 8UDUWKX .DGOQ (UNHN
'DWoD %XUJD] 5RPD (UNHN %HOLUVL
OHUVLQ .0]|.DBRIFD %L]DQV (UNHN
6\P\UQD $JRUD %L]DQV (UNHN

JLO\RV 7LRV %L]DQV 82 .DGOQ (UNHN
'DWoD %XUJD]

5HUDGL\H \ (UNHN

7DEOR $QDGROXYGDNL 6DFUDOL]DVI\RQ gUQHNOHUL
'LIl*gGL\RSDWLNLSENHRWUWRIQAV ',6+ %X KDVWDOON R
ED+ GRNXVXQX HWNLOHU YH NHPLNOHGWLULU 2PXUJDQO
NDUDNWHUL]H ELU KDVWDOONWOU 2PXUJDQOQ LNL WDUI
',6+ HQ D] YH\D GDKD ID]JOD RPXUJD\O HWNLOHU *HQHOO
HWNLOHQLU YH VHUWOHULU %UDQGHQEHUJ * 5HVQL
"6+ JHQHOOLNOH \DUuOO LQVDQODUGD RUWD\D 0ONDC
ELU KDVWDOONWOU -XONXQHQ YG %D]O SDOHRSD
NDORULOL ELU EHVOHQPH YH \eNVHN VRV\DO VWDWe+\OH L
7LRV WRSOXPXQGD ',6+fH UDVWODQPDPOuUwWOU
$QDGROX WRSOXPODUO ¢«JHULQGH \DSOODQ SDOHRSI
ELUH\GH YHUWHEUDO DQN\ORVLY |[UQHNOHULQH UDVWODC
7DEOR YWH J|U-OPHNWHGLU

"IQHP $UDUWOUOMO Ankylosis
$UONOOK|\*NIHROLWLNQg]JEHN 0 9HUWHEUDJ $QNORVL
dD\|Q- 1HROLWLNGg]JEHN 0 9HUWHEUDJ $QNORVL

%LUHFLN % DTXOMOdD[-®8D+OU 0 |YH DUN9HUWHEUDJ $QNORVL

. . _ $QNVORVLIQJ
.DUDJ*QG|*] '"HPLU dDP+6HYLP $ YH DUN 6SRQG\OLWLV

7JHWLNRP 'HPLU dP-6HYLP $ FH DUN 9HUWHEUDJ $QNORVL
$QN\ORVL|QJ

9DQ .DOHVL 8UDUW[X*|]JO*N 3 H DUN 6SRQG\OLWLYV
9HUWHEUDJ $QNORVL

+DUHNDWWHSHH0%%?V%FWNGO UGDOl g uwHEUDJ $QNORVL

LVNHOHW
$QN\ORVLI|QJ
6SRQG\OLWLV

.XuDGDVP
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