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"K^S -,t 

,51a,-Y ! ,t-rJ ,r.oL ,:f ;l

J*,l.- 19U1 6 :-y-,! ;jirL .r-L; e );Lb q t3.:1l

Jb .,!- 5;r a5 ,ji'J _*J:t, rF;;t6 ,-*
.9J-:" t+J at Csy C-b Slfl;l a.:;b J[i J,l c-**al ;l
rr 6 a-*:i * jl e j! )Liel ,.;tL -al p rr +(L .$::p Lt '\. a I r J

.rj.l-j-ry g:r :r ot:.1;

J^i r*.;l ,ti ;: a5 a; ,-rli3r -,: I .,,,1 c-gU- t,l

c^lU- c:y oriL ,SL. y 4- jl 
"id Lfrl q 

"t_btl_r>
tr ,,ct-t! .)i r"irs r r-+lit a ri a-* _tl

?..*1 ,;-1";: +5 J--X :lt .s-^s-t, p7* c,:Lr,'il-r.
c)jl. s C*;lr ctt^rj, .(5 a, S y.* 

"i;j, 
:t2=il Jl

6ly r,r*, e:Vl .*U elt.45 r-: d;< Ll .-5 ".:Li*l
6 JL-;r .*l 3;! J.j3 oL .i- -Sc-*r ;-b 'u-l

ol:! ,.r d_t j ,tl"tu^;- s Gt- :,Jt-! t ,91 6ji- ,jag

,KJ c*lr; J) crb J.fl k" ,l.rJ .r3, ol; ;: oh-;

,rLj r,iJ^" ji u#- L"l .:j' alL:u J-5;- c.rt[;" ,l Jt"
cj-e;lr,4^; '-* SGi : *- Sl:r i-..* J;Uel L

rfJS )l eC .&:l abJ* 6 S frb ,t\ip ,+t
;r 1; [" xly.l 6 ,_S.y ki : or11 ;t '*l eJ,i*

rr-.i .u e\.-JL Jt-r{r Jl$t"J-i l^: c5-,tr ol; ;l

Cr- \ -r."i arlJ.i 45 jtry, -,, : frL:.i ,tli-l 1l.l-r a,

Jt"-, oyJ* o; 6l.."G; ,tL:;-l ;l ,Ssg JU ltr : .fSi;
,rt5-l .irf j.1,1 j *-1, 'd) t"f ,gl." JL .(J
JL": o;J* aa cil:y -r:*jil: 5 tt".rXf-i ):a: tr

\i_ r

J:K 6Gi 4jtjt*i,J, J -$-S oJgo J.l-, )_tsr.i g.4.

c,fo ,,!=1 y: l; c-j;r,, 4f 4ty. f*-: ,g;l.sl L.

Ji! 0. . .:3J> d.>t^u f+-lt \-*t &l e, .-t-i>b ;lj
.(tVA-tA. J-,tl.":) ,*a: _ii--q ;ij-" -<5 t l; 3-,,
crJ ll;l S:V ).-t tt 6 &b f : ,51a1l5;l

ae-f , c*;l: .5t^.J, ,5..5 n, ,JilG 4;1' :ta.,-l

dt.i dJ- a, l\^l ti LV\ JJl4: )) alt u ,t-jLa3'a^s ;:
151.or-lA J)l* ;t*"1 6Q**; wt Jre:.(-l o-L.; o:l:

,, 1; ,.ti ur9.14 sgl-a;K- J JUI*K q9tl1 ;: o-l; g,-,r

;;1.t7 
"!,tL 

-r: ,:r*d-;+ Lv\ ,ta:;: .r;lj(.r" ,;_L*
J.'- Gf;l;,,:,*-.! ctLi i.t^: "J+l-/ r;^,.,LY. iry-r-

J li^" d_iJ) gzs ;l c.*l *',-LJ LV\ . "a: J *..:/')
.Jjl-jli ,l ,- ;l: q!l; Jl.*i;ry:

.,.1 lr JL.i 51r, ;!U d:-:l:e-t LYY tJ"ai
;ly.: i.ro; dL6-:;.1 6jLj! J ,fV +*-itl u."rr _1

&L; q )L;l lr;lr) c..r.-$ 6jLj! LYa Jr.a: j
;YU ,. ,3;7 ;\ 6la:>-c LY\ J-ra: ,pl+Jl;,- .t:\S ./
d.lz ;<t- jJr t"q ird ,Jl;: .i+1 432 3:--
ls,:,<S,lS .uzJe j-;K,r.^-L t Lor.il>vJ J J-J r ' !--_,9

.J-a- Cq :-? w -;,.: -9 :-l or[--l g;:;;-o ]6:t
6 l-' ,Jj! ,gl)s a,. 6-p) d f*f l: A-&-t ,?6 -;t

.)jLJ _r*:r :;l: ;1r.5 ,ti ;: oL7

I; pJ., lrl .;r 's) 'La> K* - -L:, il\J J I Ur (-t, * J J A .

+i ;13,-: rf -p l),y, o:f a*{r* ,ti;l ,a l" ,S a'fi-i

Jp ;t 
",LtZ;r 

,a(;i fr .c-".1 $!. pvo 4<J..1 ,p e
djL3! t s $f Jli 6r5t,, -,_br. a 6t"$:* ,tr-'

;r;l-.> -p-) J,J jl ," -&-t tG 2: g;;L* 73:'al>.a

,..11_rQ..ry o-t-i o.:Liil Ku t\ u,S :*1,-.rk-[ s'1;-.:

t Et i t4.i d ,j: b2'ls4 gs:L.,.t+ fi<r{-l J$ L

O, ZIL),'5t"" ar.c.il:,q jLiL a, iL-l e5 .,'(--..i(_-v-e-

r,ri;:;L;: 4(!,(YAY J-2d f"r* jfu .,, ;.+L
rrl' ;<b,ri &-l4l.,.:"-? )r dL-";1f .:X",5t+

d,fiJLr: s:t5 o3;4 c.*;r Q.;11y: df ,Sk-". t

.)Ji."- o$) dJJ) jl cf*l OaX- LYY ,' j,a' ;: 6
yi .:jt,i;" >l"S ,gt^.*l ,J"-i ,jL-t,;r lJLio ,5i;
:ki-a q, .(,_:y *JU- '._l , .:^ij1 pta.r _;, ".<r+*
gk-:;r ;r ..r(,;r 'abJ2,' fY)- i )ai;t;a rE;-s --

! J €-)J ,51 ;r t^r--i ;,_l .ri a:-r _,l5 , j"StJ 
"<

cSL-j _rl_t ;r -;.+L J) )JJ> iLaG a, jn? 4:-!J i-_-
.I^,.1 .4 o,L2 j5 oy";1 6rLi*i !.i.6*l}.-<b;-:



a; L*' 5 4Lajt:l-r-) t o;a:t ,+l J:;r aii4, 6;l*"
,sl,,g .>L"*c Ji,'c'lf dt* :r 6#JlJ.* cr35^a l,

F +ol; ;l;1 J,i J c^iJ ,,ti ,' ,sj;sl..t^i :;1j i5t+U

? GYq 1l ,l-r"i .r"t- EtK-^ 
oi3 ar elt5J5 x-t;|. L3e'-

.rf .f Ot " 
jl ,J.tS s*, "t o)Lil dt,ijl ))J' J5;: *5 l;

6j* 3;.4 :J3l "b ,A:l .fll-! iJ"Jl* 6Lau:JK /YVl

A"Jl\.(tA\ J--ta):3,.ri;l € cr i4s;rJ:"4
t"l ,;9^l cr" ibl)- [- *-," ! l\i-,l,-,1 y'S tr 4 ,tL
blf :6 l;aj ,c,,-.11r ,J,y. ,*b ":i f.i* * :*y
e- jl o;5.1-:;L to"t^p a:i-r J* tt j;[ La-t," +il;j,

;tii a, t-^-r"i I '>i2 ..xl :r : Jllil,r" 
"ry-t, 

: )! {

a916:-;lr {tn :31: ... 45 crJE:i J ,<. .1 ;Sr 6t3'i ;l flor. pjY t;111r .\

p;;* alr jl trJFs iibl *. "< jl u,* lJ ti+ i:-t- i5l.1" i!.;,,,r.
,ulr ;lj ob ,Fil .1r ..r cg:l{..> s<.jl a!3# -rl ts+rjli 3r ;L1L-

.js _s,i;



+y Ot- g at' Olr* or*.jf.;j 6,,,, 6tl1l;l
(!fvt-A. nl\t 9 pr-r,Jtaul'^oi)

't€t i/r'JlJ){a

6tr;l;l ,{ Jl;r
({ C! il c-,-'*v YY. b \v. ,;-r)

.9t"K; pL; ,;-t;i ! 3-:U tl .-,-l cst^,-rU;t 
'431 

,tr* .t

c+G ,;lJli 
- 

J.l_, :*b lj,l ,rr.,--r;L;+i ;^:

,g*irtS r:*b c+5ft+lr- : ilt j;r,,_4:J<;
,;^:* ,;ti^"t .Sl+li +G J-!t" 9 r.rlrg;.:..r,rrr.r,. tt5 t
L-j- a;S ! c:o":i &* ;l or.i c*.:a, ;!.u e,tj';t

,5,;* 6taK; r,t- 3 cJl;L ,y:l-f -& 4$;* s "ty.

;1 1r ..lla:rrS ;lj .rLi:-l >;j" 6;^5 _,1".1 olt"" q ;
.l- .,,-LL: o:5 U ;-+-rl K*- ,l .Srl 6a er"+
.tJ-L/ 6J,) oJU:! ut6: t (Flint) .jj.r!i .gL^,K,- Ut

6-#V _.r;- g;La+jJ*;l La;l;-ilc*r r;1 ,-l!" ;-1 ;r

jt€ ls r:5 rl.r*; t -rr'|r,j.rf ti sr._ts 6!034s s

.r_5..aLu

.:t-e>\-bl )ja 4;b"';.: ar;r:ji,Kl- ort- ;a-"aj ;l

€ U*
*-il 'l,l , cld-; nL- il ,- Y n ji *ljc,l L ,oL.cle/ v e r 

' a r J t5.1t l--t - JJ-- 9 -l

.C*l o-U orj g3*j ;" 0. :3J> e ;-l ,J:-e .C*l

-tl ryXf \0. CsJ er iglo:3J*r ,JFtj ,JLL-idU-L

l, * -t-..r,|.:f A:b :. Y/Y. J;r b l; e jlr..7

.c-*\ axf li .,")4.-l sl;3r;l ;L,r"
esf : g &^;3r qi rtlre jL*L ,5Laa,-Y;:

sj.> *. l1 dLtr*i,Jk-[ at9 a.*a ,l ,,l* "31ti 
jl d:

:ul o:rS uJ>

1,ti.:*'G 6 ,trg;*SV JLi-l a, .|st',K.^;.f
o:1: i.--.*i r)\"" jl ,-*+ J-,1 ;;l;-o ,f,ljl _: p:, itlT^ J.-l3l

.c-l o.t i (!) 4J ? .rGi .SL^.-Y;l ;rlii 3 .-u:

cr>\s t-) tII.{-r ,asf .+-:tj1l;o" K;a;.1
n,5;Jl- JLiir K:^; y b_x-r.-SL^qY rr;;.: n5 (,,,ri

.:;l: gLi ,)\.f jl 
-|"! Cji ;rlia t .r;lJi s $f -,,;

cr) 4J ;i;- 6tartrl ilU" t r+i "*V G:lf
i- .a, tiL-e 6 + ttl-xr grt \l\. U \/V. clar jl o-r"l

g,,ka -r lJ- 6W;r j -Li;l: jtt f-$ ri)Li i;3:

;) .);l: r)pla;-l ,o-[,i i-r | 6sE (\Wq-A.)

,SL^qi ;K:- 6t^ttrl .U_F rle 6-)J L. jL-! ,.r"+
.r,,la:;lrrr ,lyurL- ;: a,L:" ,5Laa:iL i,i13."-a J ;J.-J>.

,f*

J*<" ;l+ eQ:t,5:l.r-r:rl .g-:l-rl ;E;l ;: ,ri:g:
.rar;lri blf,:AJi;L:;l ;: l; ,5_*:* J f+" c:ley-bl

Debitage

G<u el3rl c,>L c1uti' 3,g;[*orl"i)
t Wi .[-r; : e*6t",K-- .y'i ,5;L.r["i tJ-y ,,

uljj 6l<.i.11J *l].:,;L;l aJJS JL:-t .\



Jr[, <:- .\

(:-r-c \ \. rJJ>) c-l rL;'[*: .:lj:l ;l a:-,: ;1 rl.u;

*J J$ .\:r) J) *, (typology) 
'/-'ul-$ -b :l -t

:C*1

lrl( . <l^dj *.] .\

,lU 6t-oi3^] 'Y

t.;-l ;r) ,",.!U g;Laajl a1 + ,f"t5 6LoC;l-;t;
3; i,x; c*'5-: 6ta;4 ,,r"a-gU 6tair; )l )jLb

Js ,.>*l ric \. q K-:7 : rS ;! (.-t-o;.:L

C6*.i*i :J-c \.. ,1 d! ol.irl,t*; 
"""i1, 

,5La+:-;

t4;1 ;t;; j tlu:* J*, J<i ); ;l "xi c*:r ;>L

6L:-i r, .:l.r 6t- or; a:!Li Sl^r:f ;.: l>l; a, l1

,F 'br-n;:L 6ta(- [r :t tai ;:* i:., tz
i"lr ,iu::lr"o-" j o>y. alK- S1 ;t; .:a; a5 c-l
') , ) SU S z\ r\ .c*l (lamelle) o,*,,-,, 3 (lame)q;

r er J l*J

,ts_r clt c^fi J+;1 a5.:;l: )-rj i;rL.g\3i-
A\ b:,_/ r.tl a, .c*l (eclat) a'^:;l; jLSU;r r* J

,>Ie>\ 7 r ,'r-l 'r-L :t -&-t jF jl 
"r-* 

rr.r,tir, ;Li"i"llv'

or[i:-l ;l ot-:; 'Ur.o o))Fd.r,e -bt-ij .,:*l a;;l: ,;,!
d;* ;l S-6,-,+ aS .r;rl: ,_4la(percuteur) rr..ti35ri ;l

vL- ,9\ -1l: o-r..i ;--i, .gl-oel3^i .J5.r4 +-"[ l: -*lL
j Ji:-*a -r'l* j "-!1, 

'tti (face inferieure) jkt;

.:l,LJ ,.L" rUi (face superieure) ;CA P ,5, J
-tar.rr r-rl-:i ;**S Al .tl-r-l o4) ,J.f! ol: l-t>

'U*.*i 1:L 3;- 2l o$ l"t7 .rL-t'! ,f3l .:13:l ;l a5

,!-r,. -+;1j5,* r-+ )l :." : -t i .91-4.(;* L y

ou a.:>L .i13:l (Talonl {*:[- .-t l.r: a>L- Gr o?V

6-.,9 Jt >1 ar a.( o:r (Lisse) t-lLzrr fr;l :;13"" ,51 ;:
t u x) J 5, "! U .A- JL".+."S jl o:Ui-il 6ly

- . t t' \- I J .

dechet de) ;t; ol--t- :l.u ..r5.r" c$: (;lr;.-i
.>\.8 7 t ,',,-l jl 4jFi LaJ., .*1 r[; ":U19] (taille

liv--

.g*1 ".r"i C*)Ar +lolr.a ;l .:3[i:. ,5tao;lJJl ;:

[a;1r,1 c-"-:r;r '-o[* 61y (taille par pression) iir*L"

ag;L"u 3 ya :J3l "li ,,Fjl ;tLti AJ"J'* 6LAcriJK /YVA

,:,!.^e +l--l- ,c-*l ot5.i:;U ,s-V : aL.t -!.r.o af ;1;rl

riJt -el ;r.7:rri a, a5 dr+.-e .l-l .rf,_/ lf\ G-* S

.r-. ,_,! 6 ,-6.lt. glt ;i1lf rJ;"r ,c"""1 es-r'

c.i, ! -l o-r^: ;*:, ,!^l tl cSL"cS;-;o'lr, s.L SF-t -tl

1) e /g:a,l,L-s ,11 o:Lir^,l L -9 1L;l,rl f:.:* tV..,'-lJ u-

.ttf kV c;t+ -g-u b .i,-i"r";: 1r-l a, ,."t- .:!l-

s F\t ,,,-l jl "..t4- 
a-+o j .#r L$l l- .(i d3J,

o*J) f-+, t gr.;c*: dK"l JLel .r13.ll c.;tJ g.i-c

,_.*1 ,t_t4 J LS e f... ,- lJ o-t.: 4:tl- ;S* ,gls;lyl

1o..r.i a.:iL;lrrl :;r;t5 G>:l-f st J gl-LL^i i c.,t-c>\ll

2l 61\>23rp.3 orLir-l b-61-6 .:)t- 1l 
"r^tSi 

;;a^
t,r-'l g- c^^-i ;"l ;: l.tJ ..t-i rAlJtJiJ*:); oly:l

.t_y- Gf j;""polil "r- U rf-lr";-l *5

J k!f- ;: 6 l; re" rln ;!'u ,rtjtt -il .,i"

r*t-.r iq "lb-! 6W* ;'')y'"o J,S|-S dQl*
,1 u.,,: ;1 .*l (nucleus) y.tL ,3i- a, r!-9r* otJi
J:t'r: +5 r;3i;L*; a, .it^":J- "t .7 jl 4[ 1; c.rljrl

-'t.(1 o;r i;L;: jl.r)\ll a, ol3i,_r" (remontage) !; ,i!

"c-.iL- c*> ta:i :lanl t) d:
Lar;lyl ;:Lr L ;:L 6LaJi- #t s-tt.+.1-*Q

61-a;lr,l r:;L cr;3Li cit;*; e+" J-l,r )l 6-
,q s gV) L c*l e;) ia ,,-l , tJ)J;t 

"p 
.c*f ,(;

.c,eiri ,l ',1 ':Ll -n: L(,;,<l ,6,,.jrJi KS-gJJ)- -JJ. J-- 5 -t_T-- 9t' JJ: rJ g J ,

'i*-l'i '':-:l: -<10:L;l ' -l
r:L ,sLrJi- ? i , *Ll -r -b )::" jl.-t .-f- ;:ge

4-,,,J\-,.i.fu<j.<,- W n5 -r-=;.f )' *. rl1o-r."i c*"i.

3:- * tsl:--t b-t lJ ,r"*l 6l-eK'^.y,li .r,o:"i(;3 y;

6t^rra\ Jts-p s o:L e(Jii ,J1..^ fd1 a.5 o:3, 6i;;:L
-t*Ji d3+ &-r---i! jl .r(1 a5 c-l (percussion)rr.r,Ur,

i! o^;'-l .cl >l ,cl "..I-La'l il q.)l qrl ciL r: qe
r J- a- vr. vJ, rJ, r

'lt--t oS (percuteur) ,-r-tF t- a-tL.-r. ,..itsf, ,glr.J=.-9

o) 9, e 1- ,7V ,7V ,l 9.2 u;lj--l r1;" L-: 3;" ua 2lJ..J1 t_ l_

iP )\ 6r-3 ".,.61 ,1 Jl: a5 .5-iall .c-l or.i.rr o:Li:-l

.c-l ou oI-) drJll *,.U[ rir-t^, ,U:Stt bg ,S-&-)



YVl/ {$.r! r ?;l.r:+ ou},|y.(r....gLrrl;l

3u ;\ i":r t^ir,- ;l .(G;lr,l H # /.vo)c*\ ;K.:
Z 11

-r *i--,! l.;i b.':;*-, .$lor-i a:;l -='f ,a L;_i'

14i .51;l;.: L-3:' ^:-\ e:t:" V-* dUtAdJ -r o:l r4
.c*l -,-A lY 11 ;JtlUgtq J -p6.L* 1 U 0 ir-

1,Ss:W.r;lI jjy, Ul, Ul g;Lra.J (iAY: t-V JCi)
ji ,:')U:-t S ep -,L* ,Sb,-r-r, j; la,i ;l u;a
\0, \1 J<'j) .r-.r" oral*:, oL.: rb*l Q;i;l ":U-l
oil-l Jts-t ,.r; o;t-ll 'y+ S St*Afr (iAY: lY, lf,
J--iL o-t",I orLiil nr-[* ;[.]*i ,g;11-in ;1 ta:i c;L -,1:

Nucleus en) tt.r(::,; ,gl,a1:L K;l rj*; t-, ,-^-=. f
;,,1 ;1 .rLi:-i oa;, :jj- nS ,(form de ball de fusi

.'"-l jL;l +t, ol .:: p-l-p ;s .) *j. e u e*" g;;-.[!
e' J- Li' 

J J e

s * ? *-: +o c.,lc)\ll ,512.) .>;lu^;13'.:r l; Jk-l
'l!"

(\fV. . p+ls {.' /L

(microlithique-geometrique) u[K.l .r-.t .o 66 -sl yl 1 2 .1

.;L,gtoa,! ll j# U;l e:l r,, 'rl jl :-r o gSl-t>e--: v - J -J - \J v-

y"ts C/ ;l ta;i ;l )& J) af ..t i c*Jr aj dir.3

C? : \ \ 3 tAY: Y. rJKj) .c-i ,15i; J>ta ,.";:'
-rB ' ;'p tL*l ,*-r,-l-r tr abd,.21 ,gto+rj^i (lt
6 t_y-g.*-r .fil ,Jy^ iJ tS:: t ki .r_r:t ,,,-l

.r.l {,r rir,L. 1L:i ,K.:tn jl o:Ui:-l L :L; J!.:rl +,

.) q r r ,[^; a, l-fu :li r.ljl il Kr c *i r- .g*lJJg J ,9 I L_J 2 r - r

6 (micro-burin) t;--rf 3r(-l *, Js-f. d-,-lL! jl
Vga* J* .,"-s -<LaJl 

.Jl ;t; :,>V 61,, 
')-9*

r3r./ :6q gloil:st ,* :V --"r$. .gbi3;
.c*l o.i"Li c--t, 6lcL: 6.o 

(Relegrin 1988)

(Macrolithiques) tall;l c.J;) .r-,

,; vL- jl ,q;^-.:iL lo. [ \Y. ,;"-e;l e alrg;:r L_ J vr

4;;g .i*l )t-j Jq*'.t oJri *:+, 5l-o;lr,l c.;;: llJ*i

o-u; /;L*^i JJ;S ti 1,4;lr,l +;,5 ;-l ;l r.tc \.. rJJ-

,i.*; L^*t; l: a:4 : L^o+, l-, (/.tt) Ji:-rp ! t 6 c*,1

J rL-j J!-*i o*: u: )t 5re;>:t Jt-l );,* .-r.a:.r,

4-i ! d-,:S ,"-l )J;> Ll:;,;Jj ,o-t;l o:Li,;l ,JlJ:?

! kJ t s 6:\_r dt^qJ q .ALn+":-i,-,, 5$l rl.t*; a,

uL ,-*rr;l ;l o:Liil t,1 
'l*-f *5 1:L K; .<,-

;r Jr-rrj r-r3{;31 ,5;* rl Ll .;-l ..:; ;S4.r.c .-r.;

i aJ q, 9 -'lo -o*t.La4i-; d,( q r r -1"-' .j,, r[r]l
aJJrl! J - vrr/.Q-e JJr\ t

.c-i ou o:Lir-l (Retouche Denticule6) 6la.;l$r

(lame a crete) 1lrJ356 dta+*;

;l 5 ..r"i crr tu ;: ;l:Jj5t5 6t^4+ .r5.r:l :l.r*;

J 6ry oj<Uj< 6t-a;lr,l ut'l; Jt"a " i .:ly:l ;l a:,,:
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O$l p ti f!,,l,.i btlP jf ey*91-c ci,j).,t ;sgrf;ls 91ti.'i
.F;t ab9>o 1r,;iLjr9llfcrfu! d^lgt

(.F;l f Odgr ,Jtrto ,,11.1"r ,JlAAf,)

ty'*--s g*b-, o:l;i +"-b$.'J.ttL Jt?y

.5Lao-[L;L f rl.u .ttlK g L .g:_, .r-i l1 II 3 I ;*i
;1 aS c.-l o:;r r,rly*:-,l 4,!i YYq. dJS I or; a*jG"

osf :t a.L; ol ,6Ll:; 
"ltj ,." 

4^lJ tvv :l-r*; ;_l
,5;;, ,-r1rl"r:tl": osf :t a"-t! ozr _t S<_f it5lSrtr;;

ilt"l dtLj;,rta,-rL-L q5taa.cj,"*. _,1 gtt"--t ! +
Gb\,;- 6)t c={ -t .5 ,** Ll ll^1.r" 6JJlr!"...1

#*; _, a,-F dK"l 4lr e-l3 ":r5 c.J!r a-e;,^a ;l
.t-ssi./ f^l; l-, ;lJ*!l .5Lao:l: )^4r. *r^

dt}.,. ,sQ3e;

6 : -S SWs-trl .r:;L-rrrE.tL-L r,ia3; ;-l 1:

,5.A4j_r< .r.; c-.^,ol i*t*" .glrr .c*l or.i orlj;.1

)l ,s-" s o-t-i j;[^J ;U;:-\ 61a..rJL;L S:_yV -iL;"
.r:;L-:c;-; .j:.-f 6\ylalj;;-\ (A:'-x) r5rS "tlL"l

SWs: JULI*IJ rtK ,;UL.u;- _S uU -Jb 6taca5

^1-l,*_S -'[5 t 1,, .r*-rtK s o, '* Jl- .ori:, 3r ,!-l*;
"-r-.i -ralr,- r,l:l ;: ,-Ft ell. 1-lr" at li

Gril.4
dlt 'NISPT i-r^: 6L*L.: .5ta..!L;L :l-r-]

gL;1r ,! u^i ,.t .,.(1;l V ,\ 11 .5>L iy3:

-(il L

olJ) ?

c5L6.b:1i ;l .r-L^i,,:b-! ,-SI-6!LJ ,.-l a-a.: J:-1. tr
; c.rlrr-l ;: .C-l o); )3+ tf-* ,r*L:rytadb-U

-.--l.pl t 3; ;Utl" lt+,I ! -e 
nJl: :,+;_rr ;i.Ii3; .,:2

J G*-j -;::," 6t+"tl djL_jq ,.rtK"l .rL ;-1 ;r
g z-,r[ ]l .; ,tr-t,<La+la ,: L^.Jr-'jr-:-€*-.-r-\a-J

;l yl rira .c-l or"i a-ol; ,tlrrl .:XJ .r-;ti ,tlt:r
j 6lalh:".51^-Ft t .;l;.*r tei;+q .:Ut!,
.lLj:: s5Lao:l: rJrj ar j[f .fu oj-l1 sS c-l ,.glo;3:

.r;l: (Synchronique) .lt i-^ 3 (Diachronique)

jut!" rl3,

,elt;3r ,.ri;l ,Jt^aij jl or,i c*r a,.6)"q r13,, c*.rJ

c.:L 4;Lao;1r t:-..1 I ,F_il AS* tt Jlr- J JU.
)}.f jl .ri f+-" J f- .rLno;lp J ,ll J I J i J-t
U"; F ,(p,-! -;^ 6;l;e) ar ,Jt- jl 4iG-k" .ttJ e )1.

oll"i c*r y Gsylz irl.: 6a ,"!,.;l A9*;t -li +
-.1^^;-# :l _S- S:: jf -,,-)l:.9rlj5;-rL: tbJl .:--.t

fqll U t\tq I tlt .rfi ? Jlrl" II i;j: ;lF----l
;: l; .5;lKg;[ ;l .-,t"i; .sr.r, ctl;i l; :)1.-;l ,+
, o+-f lr .-rLl:: ,l u*.;l cEt^f; .f.*.,. \ .Jl"-i JJJ-

,.as j :V gt-ao;yr ,:;U-:,;;rl+'rk-L :19, gL;rl;i :--ri
olr .-*::! r++ ;.JE o-.3o .u.lzi -& .Skurj{ ,l 5-r .v r I
J JIJ,+ ,C-l:+ o:,S ,r-L,iot:(;f*L J s*1j,iJ]l+dlj-! ,tu:.!

,jJ.r.ltAsL. Number of Identilied Specimens



813) aa t + rl_p yPa'. ol;;t-(i: .:1,1;"-

d Jl:L 1r p.c! ga..- i;l;,o;l;l-i.i" ;l .*1-;! f :

,-^t5 ,-5;1 ? J ? 4L;3: ;r g:L i;-e: : s+i ,as 8

;ULu-l r1.r*; laa.1 L.a ,r) L*-e )) .>1\t 6r$^:4
4lrg;1 .tt,L5_4 r.a;: .c*l )L-j Jt-*i u;?J J Jt'^l

c-l ;) ..-rL-l^i -l 4t-.r" ,--1;l e-Jgt ",(1;l 
..r U o"'

C d-:- (ZAl\) ,Sr1" i;j) ;r oUL.i-SJ,> .5![ r.a;: 6

.ip Ol1jr ;: ,-rlrrl .i)U cr:tL-.:Jyt-dtr-t 6Go-o3*a'

Sf :t 61\:r,. or4. .S L,)./ ,b *. s 
\ory 

YL ;[*
;1;1 .:)1.r u^\ ,ot;, 1K;i )_Pr 6 wl .5rly1 ,1-^l

.r.S.f 1+ .:4,*

f+* 45 )L ;: ou .1L:1 g;l;rl.e ,SL^i-F I is;l
'^b-r e6! .SQ+t33i<*l o--t :L.":3l ;r ,_r-Ll

:11: r3,-3 i S-&"t./Ltl;l.f,U,5taif ,"rul: ,ri1l
I^ALJ* 1^: oJ;sly a)y a'. 1 ,t -,lJ-i" q lj t+i 6
*y oLi-;.: 1r g[L;.i ,JlJtd-l 4^l,! 1 ,4Li- ;1 .-t,la:iL"

j: j; at.,tl,.-rljl ,Jt<"1 45 o.t,i c-r ! d.:L i;j);)
Camelus) dL^_f ..(1 \ (Camelus bactrianus) +Jla;S

oy3: ..;11 ;: oly- J"l )ya> .I;i r**, (dromedarius

, ",3 e r- i ,1 ,o rl n;l-o qS J) Flrfj -*.. tji.-at:- \- \J JJ J J

: ,ss.t\ 6lt .a,-jJ ,' o1\c ii; 6 dL^-f -<- F
.C*l oI; At "fi ,.as ;\ $r, o:till ; J.: J*
c*l JlJiJt$ -f ":f o-r*i .,,-LL; 'rl-,yh -&t :\
o!:r .r.t- 3 ,IULK- ,. u,S :*l,ti6!Q i;-,i* .5

eglrL i;y.: : g,ai aas;: cqi o[Jy: g(Vulpes vulpes)

:l J n!;: ,JlJ*-l 4'1"3 ,4 +l ol-"a;: g',:;.o.a .:;l: ;L;
(Canis tupus) 3 f <'lt r=tl dlF;-l 4'iJ ,51 + JIJL

Cank) 
-t^1 

<- i^-"r- ,-(i -i5 ..:*l or"i d!) 4r

; AH29 it--,ka ;r ,I ;y raj ttll3: 9 (familiaris

4i;r +5 (.-,3 --dl tL^ tJLa: J LAV i-*ai) J^i r.t
,JJ^: "Lli j oj-o gJj .UF 4l^--;1 +^*^> J<* -;
C-' j1:t,S :1, > f S,d.*l :3.6*l- Gf ,,lli,llr*.-i
t 6)!j i-l*.i uS Ja:"rr okJ \ -{ a;J\ 6br1;l ;l

\;St otr*-l t. lto JUi 4.-*- ;l ;: ..r,:,il: SrK

.4;L* e '.1-a 
:J.el J+ :, S rl . ;LL-L it q* ,at.a.lt et< i YA1

Jlt* s fAA 4": JIJL ,o 1 \ 3ai ,"-"c + ,-rL:3: ,0 . Y ,5rL

L^?. .r"l; ;.:.(\ ,$^:: Y J:"ta) c*l 4Ji \ff 1;

-9a_6 si;lr;ol5 jl F* ..5rL l;3r U f* i;l;,a 1l

yi5,t rLiL**\) 3 : t 4l;tr;aK J S _r,(,)tL-Li-JS)
,tl* al 1l 

\"(Y.1 lya) J;ue 4;;l:10.,g .rbl (:- -:

&\ _tK t,ti ;t r- r AlotjL"-Li- _$ y 4v rs6"s-S

{ Olr.a J) tt'jr' , ,J-S J) JJI LrJ) .r;lr ,,"L=:>l

+ ,-rL-:.: ;r l\1/t Jla\l\ \i JlJl" t: l\ViY j7.ao11

iy3);) ,F;t a., 3 c+j t-rli3: ;>,/"\o JlaYn J^i J.t
.dLt:; ,-rl_,-rF :\ S;-S r1.g .c*1 '/.\ ,l\ j'/"L\lL 6:1"

Jr-J< ,,?f t ,jV u-t,;1r1r+-al( i;,"j ;: oI;

.'xz-.x ;tf J )lF ,J)-S ,6:>J jl? ,gi ,Lr-J

,.\r Li;i st ,eJ,>r C .rbl dJtjlJF u-, ttsiae J' e

.$r./ iL; i ts 6:s-tl) j ;tK--: ;-*^rl a:-:-r(

c*.\1 ueV 6tat.=" a'. aS u)>jol,,yF ;1$.a
.-Ls:'/;[; a, jJ^L" 

"p* -*-1 ,5Q,atL:; .tu:*a

6tat* o.l.:,-orrJt;-t f1f s gi 1r;- 1-;-i y:

,15:>JoUL*J-!i.-J< )-f J o:3,, e(.i> J ;!!"+
I^CF,F ;l l; .ri;l GL\ &-r ol5L 6;byo,a

,r: : :^i aU ci- ,! trto f-,F ::.S.f +.'U

(sil J ,F+-rrui U 9i CL; .i-'/ J -iJl lA1 ;a3L=,

.)t-€ o.l.-r Ui

;,U il i- jE*L ,cLaq; ;: 11K*:: ;-:lJ ,--"^al
J 9-.Q

.e*l rj+i y"U + ..Jt- J'"i- .5laa,-l *;ij :t 
"fi;\ 

&ja"

s*>J J e(, J;tl-Ll u, a, i;=a UU- al :l 6- Ss:
(,3L-;r!ur-r) G;yf ,;1,-,i c*i;: +5:g.r, oJ,-r

11 7),\ ' 3-l ,p:r rle) i-l o.l; orl: crbi 
a-a

+ Jl-,L IYY/1 4i ol,"- t> u:.>j e>llt> tet>

,Sr;t o* -r a+ -rL;;: i'/.Lro yti ,E +.lliyr l\ "1
Y J<; -r I J-r-r+ ,r +5 Cf i^-a .:*l\.Ltt\ rL i;3: ;:
,tl(. ;-r:*-.r; 45 (lJ -:; .11,+) n, ol;a 1: ,o,r,i ;.j

,lrL ,c^-l ;i-.:\ +af.;) oI; -Jti" tt dd .,1{i J)

,r d AG28: 317 j AG29:502 JliiL iF oLj:.rr tt..,s jl cs_rJd .\

.5;La^:.!L rLS rr rir-S rL:i 1lS.{tibia) j &:, jr jl-{il rr: Irl
.JFs. 6&J2. Mashkour 2006; Mohaseb et al. 2010.



YAV/ ;ral .- E J;: o;11-o jl L\13L- ,-.,i..r J.r 6_.13;sl.r 3;l$

L- 1: ,,51 tSWs-: d)l- ; ,oas: 1l Jjl -.-r* .t*l

6" y L_y,-t q5Lao;l$l :\ o\i,-l t{J Ui ;> +5 o;*:.r .l;->

,gla.;l..t,l rtl.";^,o $; ;t<"t ,:r5 o:Liil ir:, itl3"**l

g:: &-,* .;.-1 {J< 6. y L-y.y,5ta;ly;-l .r"L;
5,- ;, J K-r+ gLao.:l: :l 

-<;l:-ro,.g, 
giK"l .;;; .',,-l

J---d b\!,1 Jt- irl L *5 c ""1 ;E-,L.61y4'oeJ -l-"

&- S-,_yQ 6q5"? ;jlJ,l JJSlr, :l 4_M F
,K-; g;Lao>l: i"-a c-",d 9i-r: .-xl ;: .:l: +-il;l ntya
t-o.;l.i;l .r"p .++;) 3 o-t; 

"[+ ,r^""rtKJ 6Laorl: a,

lr grt-i --iyitl J,-Li crrti..i:d.;--r cjk -rtii #, ot 
^S

"r*;KJ 
qgLao:lr ,tl ...rt*'.tt)./ jL-i- J*lt a;l: 

a-a

olri c*.: * 6la-a;L;3 o-t.; *-,LL g1l iJ-t- .i- tr

+*^- **- gLo.;lJl 6tStr.Jil-.i:-"1 ',-c-J*:^ Sl,t

;r .;5.r" ,Jia lJ d/1, JK. 4 3 oL; .i- :5 g\f

c;.>J -t^;-J< €y L* jl JULJi-JK Ul_i t-7.il

o:li;-\ (Capra aegagrus) d-: S J (Ovis orientalis)

;,*e* lFl -,a-, ,rj[; iJ.:Lr Jri ]b.;;l 
r'c*l .-u:

LSI: Log x (;lLt .rl.ul) -Log reference (6rr) x t.,

d-JJ &-l ..:11: pl-i '.r^i;ti .-.* e:: F-: rLi* 6i-l-r

.r*:-l -l ,,^tj*::ri"-yr Vera Eisenmann ,;ybrr aS 1;

JUL,:^*l .ilG" ,SG4j_6 ./_Ll,lj .glr, .c-l 6,y-\;
,-(,- ,r^={J J*st, C:L:! .r-l-, y-l ,l elro .g-1'-r,-;5r1

;J^i 4:il;i fr" Jtadj- Ji:,: ! +--lir J: Jl.q*-l

Equw) ,-1f ,(Equus caballus) !-l Ji -&t ,st:r\
(Equus asinus 6 x Equus caballus ?) ,-l ,(hemionus

'^-"1i. 6ls ,J$ ;_t ;.: .c+l (Equus asinus) ,> j

4 -it-K-ri" l. JJSvf 6\;\r;*1;r e,iJ-:v ,gLa.;l.r,l

Equus) f:-S lq.-"-l ;: eS :j;u" or[i-l :;lril:-l ;jl

i-) ,r..oL-t iJ:L" -er- $; ;-t .c*l (hemionus onager

:r,;*:r" iLaJl

LS diff : Log x (srr t" ;t-! 011.l';l) -Log standard

(Equus hemionus onager)

3. Meadow 1999.

Uerpmann and Uerpmann, 1994 .S);i oL,3; aely I
5. Diagramme des rapports logarithmiques r-;lJ,i tu j Log Diffe-
rences !-Kll !

)t-,! '4: (Orbit) 64 ,-b;j ;r (maxillary)

.I;L o.:y Clf 3 t cJ..c "l-L:: ,r4 U-l ,5ta,r"t 1 *5

JUL<- b,SV_6,51a:1; : p; LF try;.: .JLLL

i*);) ;lt_l .:).!;: ,g:L_; cr:rL:Ji+,J[:-[ ot-c>\!l

.c-l .:1-,9" raly' :3.iu jl ::_r" ;,1 3 .r5l

c^:i .5! 5) 11 6laJi )j.7J ao. Jli € lHlr
,510r!; jl crjiJ*."l4<i J \i JlJt, y (kstudo graeca)

rr5 ";Lill g rtLi3:,,, ..r^i ,e ,ril*:. cr,-Lti ,;.;6*
11 6j>yo.,4.6Je ):_t' )) J.1; c;:G iU-L eS

.a+-+ t+i

,)[L.*,1 9 913 .!UL.ui- tK 6;*c,;i'.t cW ?.t
'l .- I -.1.r-.jlJ"*-"I .,:tlJc-tu_J eF :'L---,,'gk^l_, jl .ri_

.c*l 
"rd-otyut 

;:f\2l cSk^i-r-, ;l o:Lir-l ,-rl-,-rF

o.ai !l_, !b ;lJF dt-6::'--" i--tL fK"lki:_,.r1

s L): : J;*: .ra:.r" L q gL;,o s jt)s>.:l:-rt.i q

rJlrl;i ;r +5 JtAtj J JlJiq;1 gl ,.,I; c>lt3>r" ,;
J ,fut J uPl-4\ 6t#Jl^, 11 jb" ,.r::*a 3 or-.e,, ol*il

..:-1 o:y rr"aEl tll,; i ,Wi sl 61br"*.,rk&
G+'-'alJ;""'l 6tao:lr GlJlt 4e a, pyrl ,r-l ;r
,,-rUL-u.;-rK ;lJ;.L,\ /.eJ tu JA ,:f c*.fJ; a1

.,.,-la3lr.,- iULy ".1 J -,t<

cr+ldl;,.;-l oas: u ,J-i {-;3 !L;: 5 d-Kft,
I o -i;o J> .0 *ii l: !>l ,i-A 9i ,l ,: r5 t -,t5 !J J- | J- J A- I rJaQ- r

,S-" 
"z-; 

i;l"r.il 3r o-*ri -l: .|J.; ;r .*l ,..i-;lKJ

J ,-S e rlt e ,[f r, e1-r| L-6 J-";: ,li3--.-l

.ty.e *-b e t t6dlJ*:-l i;l.til e-"j;;p-l r

4. -,, 4y 6Lao.:i.: r:Sl-t--;l 'o;:o J:- ,iss st

-& g;l+,Jt<"1 jlJJ ;-l .r_d.,. orLiil slr;*-t

cr:tl,ic.n-r SWI_: J:# crL.i J C\* dk_*-
4;L/ f^lt 1,

s-&t es: '(1 J ,;) o;lril ,".*tKJ t)atLi G'J)
iF-* -,t JJ.:i, 6tarl".r,l ;jl$l JJSIJ, i..l*. ,5\,".

1. Principal Component Analysrs
2. LSI : Log Size Index



cr"6,Li otJU" )l olJ;6, tao:l: ;-l 4. S;: 6\1
.;l;r) ,tl:*,.J ,(E.c! 

";: 
gia .;lra) ^il) q a-;: 6

c;r;: (1.ci Jjl .;ly) ;ti;fu j (p..! 
1-,ka r f+.1

! s5la^--Li, 'rcJ * bl_* 4.r,':-l o*f pt+l .*;.s
ty€;3ir[ .rr5 .r[i;l ltrtyL c;> 6lsaLr*
6;l;,o 11 Jlri.6 (l J en) ;F+ e--Li" q;,'l r: d

3.: ;-l ;: 6.:*1 jL-,f 
-e a-cl; a,Li ? JlJt J) f+..i

.c*!! ,r:>J blJrLf ,K" b\;- J-sj c-.ir ;r a^i

;6V 6:L i;3.: ;: ..rill ? J ? sLi3.: 1.: i,i#
.U-l FatS;r;; .:"-:r;: [alt;,* .f[j -,1 

La.;lsl

dL.:.; ? Jlrl. ;t4;l *i 6;l-r53";U 6t:
AbJ*, J-U,t- J) d["j ,h :l &_r;-l 6 "t-o:.r"

jV; )t,; e-H Jr-l 
* .t-# g ;l o +bl; j it-r* 3b-L

ls d-Sl c.;: L Li:+:L c;r 
"r,b-t 6Gabt*

.(\ J:.t.7) rjL./ ,-r[_[- ,_;9=1

(Capra) 2
(l J di) cr"J-r i.r[.-o :l x S 6t4lr,'d.-t i-)l-t"l i*[^",51r,

ty€ oI-.: 9 f J.*, rr 6 CfL-a .c*l o-ri; o:Liil

,JqJl t j rllr r_9>3 ,_/-J j. ;V-L. abJ* - :^ :t
(l J 

",") 
6l;\: u;lg:-J ,-5to+rl ./L.j 6 c^K ,:tt:u'

(Capra aegagrus) uJ-1 6Lay os_$ i ./.f jl iY[
Sl^t ,sf J) -,/. Y ;1 ;5 (l J di) 6l;1.: ,glo+l;j 3

.i) 
".(t,,-r4.a 

.x-S,g 1\;(Caprahircus) *\-e'l

a1; JlJl" J) f+.jJ 6;1;a;l ol.rL-j< ,rJL,o l..o; ;tl-ul (l J

t os7l .ltl> )si ,s-vs_: 6Jl ! r: J3li;lre r.-ljl a,

sli S c iy"+;L i-.Jlr .-5;, .5k::*"? -K ,rtC .,Ji
- l_""

.J;tszf ,..#j c;r }L\ A:* a- ;l ;bLo

(Bos) 3t3

6Laa;;i ;: sK t L1y c{; ,5[a.:l: ;l"r.i" "iU-k"
::y 8 gf--: 66ujK t i-*j 5j'$*, ,r,'U-L

J) Jt- ;l L .,-*! SJ-;lJlr"., *f :l; "f/;: tj+,

Mashkour, 2001; Mashkour, 2002.

Mashkour et a/, 1999.

as_,11.a 3 ya :J3t ,l+ l.,S1:l ;E-! iJ"J$ 6tiL,iJlS iYAA

JUl..rli-Jg

cSk,:l,i; ;l o:Uiil \ , J Ji-f ,5l4lrx.-l .-d[-U^:

Helmer j 'Boessneck L-"i or; a'JG" ,_r:;L-:c;-,
.,'*l ^:tf rt+,| and Rocheteau\

(Ovis) rL'J<

tV:, ,*W 4lr.l ti Lt:-J J,i-J< 3Li ,-r5-rll :l*,:

o;Lil n5 r^j, Cr[- O[-rr: Jl;[. ,olra7 cJL^? :) :f
L,iJl iAq /"Jl-ai) r;l: Lao;3: ;_l ;: .113"-- ;_l ;tK^: y

GIJ;L'I -,t J"r f r gL^+j:* .(L\, rr*: J ? s

J* .JAi cr) tu A-eJAH rr-l ;) j* 6;-J JI:L-J;L-JS

f Jfu) ,.t*:, o:b e#t )l.i 1: a5 rrl J jn j3; iJ:L"

eJ-S i;1.r1 ;l 6:>J blrrt-6 -,1 ,s3f i;l-rll ,(-iJl

3;5. 6la^'iK tf: -&V. x\i'l j o>j, ;-V:. ,K_>

:f 6S^a.' b\ie l-oo:b ;-i a'. qi ! .S! .r-:
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