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Abstract

bsidian artifacts is frequently used materials in prehistory and found widely in archacological

sites. Provenance studies of obsidian has been an issue of intense research and debate between
archaeologists and geologists. Since different provenance studies has been carried out from 1960s up
to 2015 in Anatolia and Caucasus but obsidian studies in Iran is in very eatly stage and consider as
terra incognita. Recent research on obsidian mines in Iran accompanying by prehistoric obsidian
provenance studies give this opportunity to establish of a database, as well as outlining a horizon and
perspective for obsidian studies in Iran. This paper will try to discuss about old and new researches on
obsidian studies in Iran. After a brief introduction of obsidian studies in Anatolia and Caucasus by
Renfrew, Cann and Dixon, the paper addresses some recent researches that took place concerning
obsidian provenance studies in Iran. Additionally this study also look for have a review and survey on
obsidian sources in Iran as well as obsidian artifacts from sites like Kul Tepe Hadishah, Dava Goz
Khoy, East Chia Sabz, Choga Gholan, Tepe Boinou, surveyed sites of East of the Lake Urmia,
Typical sites like Yanik, Hasanlu, Pisdeli, and relationship and comparison of ancient obsidian artifacts
with known sources in order to studying obsidian sources and provenance of obsidian artifacts in
Iran. This research proved that most of the analyzed obsidian artifacts of Iranian archaeological sites
originated and imported from Caucasus and Anatolia in line with long-term inter-regional trade,
although a handful of obsidian mines and sources have been brought to light in NW Iran that could
be considered as second part of the raw material to supply the demands of local and indigenous
communities of the prehistory of Iran. The implications of the findings will discuss along with
limitations and future research directions.
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SOURCE SITE NEOLITHIC NEAR EAST was another scene of active obsidian trade. Cypriot, Anatolian

16 * * and Levant villages obtained obsidian mainly from two sources in Anatolia: Acigél and

ARMﬁNAAN Ciftlik. Mesopotamian villages, in turn, depended on in Ar ia. The 1 i of

OBSIDIAN ¢ < < two, Nemrut Dag and Bingil, are known. A third variety of obsidian, found at many Meso-

1EF ° potamian sites, is also probably Armenian but its source is not yet known. A heavy line sur-

Sggg?k':h‘ ¢ rounds a nuclear zone within each trade area. These are designated “supply zones™ by the
2B o o

authors: more than 80 percent of the chipped-stone tools at supply-zone sites are obsidian.
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POST-NEOLITHIC TRADE, its directions often traceable by means of luxury items made
from obsidian, was cosmopolitan in its extent. Two new sources of supply in the Lake Urmia

ped and Ar ian obsidian was traded as far west as the Levant
and as far south as Bahrain on the Persian Gulf. Obsidian from Turkey was carried west.
ward to Crete and was transported for the first time across the desert to Mesopotamia. Ethi-
opian obsidian holds the Near East travel record; a slab of this material, bearing a 16th-
century B.c. Egyptian inscription, has been discovered at Bogazkoy, a Hittite site in Turkey.

(after Dixon et al,1968) Siuwg dx 090 (gly (Sbiol (glrabgze b bagye o, Kon 4 5,8, L))..\A.w\)i Olro 4l £ S

aS 0,8 wlil coly e lis Lials jlge Gy g
Ay g & GiLSen g 9)8) L2l L o5 Jse
$Sis S JolS Bymo ] sloarir (olad 53 Wl e
s o9de 3l 03y Jill 3 (sla e L2STy
g9 45 0,5 il iz o ) dpabgore (o unt
Jlie )3 jyslitS oty laliwg—ladbogone
sl o ad g Cdge uligsS (slaolKigS
Osxen gl Xy )3 juned 3y90 9 0did 485 jlai
syt bl ol dloidy 35 1) (650> oyl
Ol calizes claodliiol ¢ dore @y S o
0 ot ey (Sip S 5 g dbge o
2503 31 el gl il Ly oL slge asilody abogea
S Caly o)Ll 3590 (slaygSs
Pl bwg Lil)Ken g 9,80 € aials Ld» Jas
Hodder and Orton ) 3,8 ), 8 43 590 4559 9
Ly ciSly sla s S sl oLt &5 S (1976
sl S b gilodnd L oS oske oolas clapls

943l 03 (A2 3 (635 50 Bblie (e 3 Al oo
5 3blis any Jlisoil Ly saome ajs Ly Lol
N G S2) 355 i b i Jymen (sloolS
e (lid il 3 (5550 G0 )95 (A gV b F
ool ABl dawgs 9 by el Yol b a3l jobo
2 u,.\wj &S dgr cpl daly cpl o 500 slpdin

s A5 b5 o )5 dlolas 3)50 LY plo e
ol -t pio &S Wdgy Jglite bl 5 Sl bl
sl (Wright 1969) cyly ey el adsls
5 9585y sl Jde o aid, K ST p 1y aolas]
degozme JS a5 55 dlpsuiny ol Sl 3)ly il Ko
Auslgs o cpy ] Jles Lo & g da Sl
oo Lo U5 aily aBMBle [l Lo |l (<l
w0 3l Ngdie all dbgra S 53 &S b
e sals (BSen 5 9,43, ‘\5 35 dlddyy (i
9 03,8 Cyguodsy |y (udul slaodh den )
031> 51,8 (glacgecme )3 (Sloj 0)93 (58S Hlai 3 e

1Ak Gl g Jlgr Jol oyl Jgl Jw | ¥



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

23 P 9 PRE o)l 4 Joe &g laais
= Ll diged cpl aidl &S Slonds (,14550,b
u.u.\wi awlS e wilosel Conday (14l 4 Y
sl SOl s ol oas bliie & g8 ag
Renfrew et al., ) conl odel canday (g1l Y e
Ylaisl 45 (1966, 1968; Dixon et al., 1968
ML S g (e 0)93 4 £y pas Sl
OBhLSen 9 9,8 j ol 0 3l 0ad
byl 5l aseas 95 Las (Renfrew et al., 1966)
539 i 4 g (e (Srdbgons Sl & (pdp]
ashad i s wShe (05 O)le 4 wles S U]
b dbge o 5l 5 Erin yas & 3laie
2 Sl oo Todgas al 48,5 115 U1 )50 el
oy9 (sl Ll by oas osliil (sladids como
Dixon ) o, Kan g ;9mSed 1S s5lo Siusgs §| g
043> 4y §y o pac sly Loya?u 9 (et al., 1968
el 5 1 AL S (ol JS5) e S5 35
= g 0dd o)Ll (Siwgi 0)93 I ey Lo
L il (St 093 e (SuSTyy (soatis
B odlatl 3)90 (S 0)93 Lol ()8
elboysd s slaio brabgme Lol Sl Ll 5
9 Lo HjasleS iz alodg £yde 5 Sy e
5 ooy et () 48 wlords sl L5 oyl & lolayl
Sloyg> > ()ldy slagyie ile) (S slse ol
Ay L ad el opl g cudly 0959 §y00 pac Al
203 Comed & e pia (Ko sla)fil 0 g S
VAA aad il ] L;gl..{‘l.dli.n (¥ 5 d9u5 03b (Siwwgs
OlS 0,85 4 S5 ol dadlals > (o0

(Frahm 2010: 109) ¢l (¢ pSoui>

g aibeygls )0 39290 Sy dmmmnl ¥
S35 596
03 LS g 39390 (el (3Lne (it
o 1S )15 58 5 Jgibl o a5l dlaia
2 Ylaisl g ooy opin 555 (S0l oles s
o slapd =l g Qlnys oppad oo
ogMe .(Zarins 1989; Francavigla 1990) 3,5 544

s | 1PraE Gl g Jle «(Jgl ol (ol Jw

bwgi odd ()5S (la gonie Al oo g oo Mg
o onlplr Ao slonl g a g ]y GulSen 5,9,
e Mg gn Colie MlS” closnl)p 4 oy o
48,5 Slej maemad ol DS Jg5 (sodie sbml
A Sy S pytin dag JLo > e 45 15
abpdy o 3l ey g Sl (sladogmo (5,5 S
sobdn el (Sae (ol gl ] (glats & 0
5 4bolo (slapiugn (Bly Cuplo oailS puSaio (Bl
ol plw lae 3 55 3)9-39l8 Ails &ylog
5355 Loy |y (el s (S35 2y (s3b e
o] ik (el (BLBkl £ 35509, 1 i
(Crawford 1978) céb, caliee zoley o
a8l bl a8 ()l bawgs & 31 sl yimgy
OHLSen 5 9,8 bawgi oad plxl (LS (gla)lS coul
89 olas] .l oS’ (il @ (o3l dgas U,
saddi (1 & cwl ol sl g 9,8, S &
GLSan 5 9,8 o 4 Lagyind (ST
LS e slrdiged (wlul j Bdes Slodds puw
aslod dw Ly 90 Jolis (1Sho joboay &S canl Sl
255 35 LI (Y 35 5 ol dogino ol o J )
3yl S ke bedbgome siydpd (Ko Sl
S0 P il S sla ) e 4 (g8 a5
L il 03,8 sl (Lol jouds )3 1 plecl 9 (505 )3 00
i 0l 0,3l u.u.\.._mj b g ol &S
92 3,5, blod 5l Sud3 5l (o)l Bl Yol
& (Frahm 2010: 98) slo3gs ol5oxe MolS” g
O ilises clmslinl 3 L5 olillls 15 pl5 51 e
045 3l e 9 958 lawg 0ad el sla)lS
Wright 1969; Wright and Gordus 1969; ) 54
2 el &S (6,55 .8 (Hodder and Orton 1976
oasd WUT cla il Gl oS sy ol casls a8
SISEE (Kiwg 0)9> 4 JiSen 5 9,8, lawys
Erde ymas jladgel S (o 4y gk (Xidgy o
(Db Y lo JS5) 595 0nuts 0T LT Lasgs 4y
iaes] gBei j| &gas 4w (Frahm 2010: 108)
29l e (S35 53 3lye B piog ) gl dbges |l
o=l (Renfrew et al., 1966) 13,5 )5 3JUT 5 )0



s

@R

e s i

: fEHZURUM

THRILIBL
I

!

——MEDITERRANEANG

T

T

E::j Above 1500m 0
—

after ) .p. 5 Yoo e — B0 ve Dol (Sloj 03l ¢ Kiwgs dmy slaabbgons (gly hSen g 958 Cpdal @je5 (55N g (SaSTyy adids ¥ S
(Renfrew and Dixon 1976

/_5 BLACK  SEA

MEDITERRANEAN
SEA

Prsclels !:; Hasanly (Solduz area)
Yanik Tepe

Kushali Tepe

Tamar Tepe

Chesmi Ali

Pulur

Alaca

RN RRYEE S ne
LEAEEERYRREER

3
2
14
|
)
5

e Vo eV e dgae (Sloj ol (Siuwgs dn (sladb g sl (ySan 5 9,8 (vl @5 95l g (ST 4k A S
(after Dixon 1976)

1Pk gliuwli 9 4lgr «Jgl & lauds (Jgl Jlw | 71



2b €.900m.

Group
Group 4¢

Group 19 €. 1800m.
Group le-f

(Slosds yasuiie Sl yguody oleo) oo 55 oV (sloylin (b )5 diloygls 53 Cpdanl oo A S
(after Renfrew et al., 1966, Fig. 5)

FinossosCres)

® Group 2b A Group 4c
< Group 3a & Group 3¢

# Oroup g O Group lef -
S [

(Slosds yasuiio KM/ O yguody plao) 2 3T B0 sl o)lia Lo )0 dilo job 50yl cjlog Y IS
(after Renfrew et al., 1966, Fig. 6)

706 | 19k Glinwli g lgs «Jgl o loais ( Jgl Jlw



@

1FaE Glinl g ylgs cowliliadg (g liwl sagfy / sl el

Ladsgad ol 0yj Jleisl 4 a8 cowl o 2l Sl
Cowldidy o 5l dme S dme cpl 51 olgly8 eolat]
.(Bigazzi et al., 1998)

550 ST Y-F

2 e (4S534) (655 o Ul il (3leo
Aloasd adly Sod axlyy plan b oS o5 adlaie
SIS = (SIS 55 51 Bt adlaie o) (ol
ey diaie (pine g Lie rtaad 09,5 (] izt
losas slaisu b cdly g Jgbl Gyt 5l o el
290> U g 5 By 3blie U gl o g 459w 5l
5o 2 2 B ol epeg 3 ohles s
1968; Wright 1969; )
& 95 Lol (Chataigner 1998: 277-293
b atbate oyl (gl ] 450 1 ine sols ganlss
O g 550 (o5 (o g o1 ke (ol i
(Abdi 2004) 3)l15 359 il ol ]

Renfrew et al.,

ST 5 i Jlowd Y-

G5l ailate )3 85 ] (los 31 03,5
Grboge Slbgisy 02,8 1) Wi adly Jbl
Sl 098 U ploxizl e 51 ibolie g ol (s
whowis LS 5 (Poidevin 1998: 125-134) ¢l
VOV U,JKJI— S % leu ‘_}.’.I

(0ly 42l s adgn) JoUl 5 piogin ~F-F
ol sl 0aylay 0 dalaie pl cpdusl lee
b oS cowl g anlpy Slibl )5 aaS) o b 55590
el dpeg)l dlyd ases b g s sCiond
Wright 1969; Wright and Gordus ) cuwl il
1969; Dixon 1976; Renfrew and Dixon 1977;
& jladais oyl olee (Poidevin 1998: 135-150

A WS SIS g WU, 565 90

583 adlaie oy sl (y3lre ~O-F
e Sbwngs sblio ;> clél adaio oyl opolre

9 Oyl > Gy db > Grdoge U o yé Jlad

s

Ol dleo 45 39, 0 Jloin] oo Ll 3blis
il 48 sl il Dgg 30 el 0 (gouxe
095 B &S |zl (gt (Sloy g LIS
55l sl )9 gl b Lagpe &8 adli yna
Oime ¥ anl) canl snis ol )55 1l
13 Lol (oSt g oliS b ] o ool
4 5t 5 JEUT ) d250 (olee S (shyemnds S
3,5 o i (2Ll (2l 09, iy
Bl (48 92LlS) (38 ya Jobl «o2y¢ ol
25 (s 4zl assn) Sl Gpboger (Jgll
JS8) (e S g lol)d (linia)l) Sl ol
.(Poidevin 1998; Chataigner et al., 1998) ()
9 (g0 03> g8 Jloal 4 09,5 gy 1 o 05 50

st STV
e W ST (0 5 6550 slncin
eredled g Jlod ) 38> bt & Cunl (Soles
R ESL (IS Ve AN I | IR e X S R S e
aslis o3 LoV s L dsgasee 93 oyl 45 Tl
Chartaigner et al., ) 53,5 o oS s g o
o 03 WY xio .(1998; Bigazzi et al., 1998
g o0 alis o SLSe 0yuS blod I a8 o
3ol 5oy g cume cbnosliznl aSl il g e
it ol 01 comie Jgll Lol cla jisu
CanaSIS B8 A8 iyl 0058 5] dslad
Sty (S35 ) Ghne ool v I W09 (pade
629l o LSS 8 Jlah (5 t0glS £+ 1 5o
o Jleb g 7 uSalanil uilusjols gL L2y,
325 plLol iged coin o) s » o5
S5 L LU 51 el 0955 ol & 0 et
13 Ot 005 4Ll olee solad by (oliayd
o pll Sled OlS e @glae uJ;;L‘»T
it 095 Sy 1 olsS Jg355 (sladigad 59,
5 8l psbodr 1 03 LiVE 058 (ol oS 95 il
Uyl — el 5,06l imy VS 55 (a9
WYE iz (Keller et al., 1994) calo o jloo
VLS Sliads] ame dsgesme 0k Jleisl 4

1A Gl 9 Jlg (Jgl ojleis (Jol | 55



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

Sy9me o) (sl dged Yo 5 @iged VF sl 03
(s JL 5 (XRE) (Sl da il il 3
b A wls S e85 )5 (NAA) g5y
45905 V¥ don 4 3l Lis XRFE (ela jJUT sl
Tl gy s A JpSi lne dsgecne & 3hate
Ly aiges 5385 WUl Lol s 5= clao o
Y ojloss (ydze g E103g0i |y diges pl yime INAA
.(Darabi and Glascock 2013) g5 (yuun

Qg Ky 0y93 Al ladbgme 1S3 ]
Ol ey (Wle dbge (lpl Jlaw
051y saalags 3 g (J 5 J8 A=W
Ve g dogme o el el e S35 0 5
ool Ylazsl a8 sdel Cunddy odu] diged
Cuolodds odliiwl 28 mlio ags jalaiods E1dgyes
{(Zeidi and Conard 2013)

55 yoim ST i 3l ol Cessay sl
Slodds (15,135 090 (ol (Niwss slaabge el
Pl 2l 9 (heS Sl brabgome (pl otos oS
9O L) b JS8) Sl (Jliw (g (Siwgi 0)93
o) Sl ((Sle 9 028 Shawgi) s 5 (3
S g o) oS 9 B w38 ed S
P a8 ol clalpl s (Aoss 5 Sl
el wlosds 4Bl lpl )8 Cgix 5 (28 SIS
025,122,048 ISl 3 ybogi g 5y polas 4 o]
e ) ol gy a5lys b 5 JoSim bl
loa s 03> Cowd (gh ot 9 E1lae (£1004 o5
4o Copplad b i b dbgne 3)90 3 85 (o959
» (Glascock 2013 Darabi and ) s, el
dgyad plro u...».\.m.\j la )yl Lite SBaw abge
jLisd adlate > (ise 93 9 (g d2bys Jled ) €D
ks @leSlsy dbgoe 3 (Abdi 2004) wiloads 8y
0y9d 4 3lxio &5 A=A claay¥ > u...».\.m.\j dxlad duw
23S Cd g (alulid Adg @8 S g s
A4S sl il acsbad dw ol (Wiright 2005)
Jlais] 4y x5y Blass oS b Sl ol (55, (lyh

sV | 1maE Gl g Jle «(Jgl ol (ol Jw

Odlre Lol ccwlazd 37 S cilosss oS’ Ql:gql_g)ﬂ
S99 3l 3 5 S8 Jlo 5 ol S 53 55 line
lodds u.»L.uL.w )lsm_a dl.mo; 9y Cromw yd OL.SL)
ol Cglile  oleans 09,5 VY 4y jLAa8 olao
JSs) i Cx)l.ifl S g 5l el oS o 0

{(Blackman et al., 1998) (1)

L g (maal Loyl g aaidl, -0
Olx! 3239390 Jlods!
Sl glaabge jlas olah)is polul »
Ol 31 00l g 2l sl ) ol ool Gy
33,50 3 L}Q?"'UT B8 > Slee (Siwdinyb ohyed
oS a6l l] sl Lol (Yalcinkaya 1998)
Glto 53,5 ol 5l kol elaaY il
ls Hle paois (Sean)b B slaaY 4
S el 605y > i dbge s (C 4Y)
2 SOl wbide 13 dodeanl glaylpl ol ad]
0y Jlgl > 55,5 ol b Lad beo
M g B Ghlilaals Le (Siwan bl
5 655 Aile lad bgme 15 adpmnd slalsl
SLb sbeoygd L5 ag) (o 45wt |yl
o= 59l 5yl ladbgome )3 5 (Kiwai bl
el il Son g 900 aidS 4y Ly &S by o ol
2 s a2lys ade Lite (gl 053 ol slagyped]
(Renfrew et al., 1968) s JoUl G,

S eld e Jle pgh (S gy b 2
o=l 4 i Lo cpdanl dlaws > SLSL ials
lolis (sbabge o sass & bysye loluws £330
O o=l 0 aS cwl o)) ol Ay Baie 0a
93> gl,__.:;i 9 2 w25 )L asle laabge
4 (o] gyl Bl Slojes cpl )30 dbgoes dix
&S 3l slaiglS Lol (Abdi 2004) ws] oo Clus
Pl 4 (Wliz 9 (358 sl ile oladbgoes 5>
WSS o sl o 1) e ;) leMbl calodw,
2ol s oSl 2o (b jusle dbge
Jab sla gl cuwlord ly (sjgpel o) ool
Yo A0 dy el eyl 6T dbgo ol )3 ol



. ) .. A
1A Glingli g Jlgs oolibadgs qaiwgliwl 6dgjy — Ul 059 118 / vle ety

\ GEORGIA RUSSIA
BULGARIA \ Black Sea \
A\ "\ 1
\ \ = Chiklani.
X 2 - \-‘.“ .
A > -\.. !’nghlnmnll
o Galatean AZERB
massif Ikizdore @ Barkiania . Amni .Gnunu':.m '_
oy R
. : Enumm.. : @0igor ARM. o @ Kech.
© Eskishehir TURKEY ~Tendrek | Syunik
Emnnn e o ’ 1 ¢
s e, e %
@ Acigol (-] X B":::" ‘. ° ° @ saphan
Nenezi Dag @ Erciyes Nemrut L.
Gollidag
Hasan Dag 3 IRAN
o '_J —
Gan @ U } = A 4
1 A\ i SYRIA IRAQ
Mediterranean Sea
Tap* T35* T40° NTas®
BULGARIA 30" Black Sea \ GEoRGIA
rk/ <N North-eastern w \\
AT Anatolia \‘_‘ % &\ \
$Q,° ISTAMBUL -t Rize * \ 2’.
/ Sakacti-Orta | 2 . Kars o 9& I
O O* l Ikisdere Smkmu \ ; * e |
Western | Eskiehir \ Sasaies \‘»\RMBN!A e
Anatolia o Yrossa | \ o SRS A tl* =l
40" Yaglar l \ ﬂ ’Auut*\ Ene\:n ﬂl-
ANKARA,* \Bm““* Tendurek \“‘ -l ]
11 re.
% Kétahya 4 /& Cappadocia \ Meydan 4 =
Foga e / ¥ = < B:n;dl * * Suphan
. ayseri I ~ IRAN
IZMIR © i 7 Acigg! N Nemrud
. - ” Husan D "; " Neaezi mj: N Dajt
p. RS // d® G"“"’JD“’ [ south- eastern_Anatolia L/ N
——————— — 1
= _,:-/""';'5 /{
r’/ IRAQ
i
Mediterranean Sea //
1

a5 o I o3 5 o0 4l iy dlate gy — (5 (Ko slaoylias) i o Il )3 e 005 23L5 olas V) JSC

(after Chataigner et al., 1998, Fig. 1)

1Pk gLl g ylgs «Jgl ol (Jgl Jlw | 7A



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

e 3 lrles Lo (il 505, (clasl]
Jy 42l g olee Logasie 5 Jgll 355 les
e > & {Renfrew 1969; 1977) Silodds g el
A4S s a9 0 Ol B s o) S oy
gl JgUl 3550 (alne a8 a0y lai oy
Renfrew et al., 1968: ) (A oV (sl JSCi5) ailoass
(325; Chataigner 1998: 292, Figs 7a-b
slaciound 13 Y jo o )55 dlge 3l e @ Lol
3 e gt ol ailate cpl (B dgin
sloabome 13 Siw 5 e 5 (Niwg slooyg
2 b g 2l i Magy (Jlty lslin gl
9 lwlid plaate ©abd 53 jow 4 g Glbgd b
9 Jlw od (Swg glajld o asla s oS
] 4l V5 g5 ame 3 gl (6,5 U5
015 4l St I3l doksd VIA+ £gazms 51 (V,VA)
Lol 5 b (Alizadeh 2003: 91-113) .l
Cilybl s 51 Gtasliz by (slagmisdl (oS
(Blackman 1984: 306) Sloads glysciwl lg asbys
ol o (S5 4 g b ol CpfJled o Ll
Loyl aoys s ailaio gy ST 355 (o
s olpl Bble plo 4 s ool Cawdds u...».\.m.\j
Shioijyl Olalllas (4558 L gy ol 5l ol i
oty plool & adlaio oyl j> calizes 5,8 lawgs
1 SlheoSawg 0y93 5 cdthate ) siadpmnl (bl
e 0993 )3 9 13,5 0 ol 45 8L g jo b (2>
A3l Aile (olmdbys > )89 4 j S g
UE by sl JKb) s ol by Joj
 -(Renfrew and Dixon 1977, Tab. 1) (+4 A
ol cpoge g Sl (S ladbgme SN
jarBeale wie g Sl Sy adls dboge )
&S5 yobdy .l SW1 Hluws ool Cawdds (sl l 5l slass
o3l 5] dslad YA Ly VA5 Lo (closlS ;)
il aceka V0% 55 VASA Lo (slabslS 5l g o
L daslio p a8 el oael cwddy o oslinul
2 g hidy Sl jlen 35 Glojer (sladbgore
Jols g llad plo g 2y 595 (S Bylpl ol LS
oL 1y (St s 4B YA gazcs 3 o6 13,5

s | 1PaE Gliwl g le (Jal oyl (ol Jw

Ol L 0095 g 42l s adg> (s &y leie 0L
= ol st dbgoee 51 45 v adkid Sy Jl
(Sl Siw 5 o 093 Blgl &y (3laio &) S B05
oo dadls 45 g0 i KUy b sl Cawday
Abdi et al., ) 350 ¢ 39500 Sx g b yd Ase
2 i ) ol Vsl gaige ol 45 (2002: 61
=S > Lal o)l 0)93 (al )3 (65 pe s 815 (ol
i ydld abgone )3 (655 o S5 aithale 55y
5lodel vy (Sl ol aslad YA+l ¢ )lisy adlaio
FENE) o bgtg) ais ¥ LS s Shogi 0)93
(Gebel 1994) Sloads aislus ‘_,.’.\Wi

Cedd 3 g Sl gladalasS g )
s sSiwss 3l 0393 31 el sl ¢l
5L8) S e e o il SET L 5 Jl
0)93 (s P> (Slooy93 )3 9 1535 ooyl (03,052
9 Ui e dbge IS e B ploa b 25 (Siwg
0399 9 (ipad s 4ol doliz g 35
aogome 355 ) intad sla 3l A Sty
5S e 5 haliy {pienacna ) 35 e
Grliz sladbgoe ;3 S g e 0)93 13 93,5 o0
ol o slolil 2g2g 42 0Ll 8 5 lsse
(Renfrew 1969; 1977) 35,5 0 &5 9

YV ggome 3 0350y L6 3 9 S (e &5 »
e (S Loyl gsoome 170 IR) o] aolad
3 o iy il S e B L (/) aoked FVE
e A o5xe 093 ;3 (//V) dskad ¥AY 4y Ioa oo
Hole et al,, 1969: ) (0 LV (slo JS3) wb o yialS
§ S slooysd uliypw 53 sl (clo 3l {173
g Gl 48,3 ), 8 oalatwl 3j50 ad w9 o
Ao S il yieS o L sy S (p0ke yobosy
SR -\5’)‘.5@’ 22l S gl asgooe
b 0 ol bl il 8l sl b o7 glaa
Vo¥Y) ddws JL6 g (AA= daaB VOF) yaxs dosme )90
(B JS) s iy 4 (/0 = 4
&9, b Ll (Hole 1977, Tab. 38; Renfrew 1977)
oStz syboay el S fi Jlod Sapgl g
Gb o (Wright 1981: 275) k5,15 o (ials 4 o,



@y

191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el

o=l & bl 51(1976: Table 1-2; Voige 1988
9 dueg)l Al yd adg> 039 jl )15 )3 3¢ 095
OSen 5 5 il 005 (D)1l o3
2 sl e 3 x> oS WS o blatul 4550
(arog)) 2> Jod slociond 3 Vlazsl 5) Soo3
Renfrew ) (- 55 & (sLa JSL5) €Cusl azils )15
4 da>g b Sy cug lel .(and Dixon 1976: 145
sl Sy slaa > a5 plol glay5lS
A8 e 2l deg)l anlyy 58 1) ine
a9 L oypiomed Cug (Burney 1964; Voigt 1988)
KL (s yions 4 Bl cpd sl sl &
Sorbl ) ol 55605 | (o] yime & Gl
o=l Yool as' 0S o (6 )S o 455 g Wb o
055 93 9 Sl AL 115 aneg ) dly> 3y ) (ixe
o ol el Bl g0 M 5 i Jlitits]
Ligw 055 4 S ol 51 .(Voigt 1988) wloids 3 e
5 8 Lacde sl 4535k dbge 4 S35 s
2 455k agpind Lite 5 s Jaisl ysne iy
4S5 (Burney 1964: 56-57) cowl oais a8 5 o
ssMe o sl ) 35l elo s 3y90 13 dng5 LB
oL 5l (B mF 2 il Cato ) ealial
SasS bl oS g gty cuslords o odlitsl 5
5 o 3 s el Gl St lyis 4 (e
Camloddd odliswl Bgy L5l (3 (59) y 9o
[(Burney 1962: 138, Plate 43, Figure 12)
Wged du cjgyd 2l g 4535k labome > 4
g e S g e a3l dbgme 35 503
Ay yliss ol Jeols as g a8 )3 )18 3G o) e0
L 4c 09,5 &) 3late il sl )l3l 5l dig0s Sy &S
doge 93 9 Sl E 29, LA Jsin (ne (o
392 0dd dLBIy poone i dsgere Sl 45T S0
b Mk ailaie olee lon b 32 05,5 4 (3leie
Vst 005 Ly Egline sty le
(Renfrew et al., 1966) (V+ s A & ¥ sla JS5)
|y shins 45 & j0 s il dges S G Sen g 9,8,
b 4c 09,5 & cansio Iy )] g 2iloaly )3 3JUT 3,90 55
Al wily £ dgyed g A oK (olse lon

O i ) aslad YVF Lol oo 1 &5 03,5 o
FEI07, Blaste Siw i | 5 axad V¥ OV/0Y
i glayll oy cds pl cog b el g
e (Siwg (g3 )3 dbgre Ciglite 3,518 4 s
36T olol 5 (Voigt 1988: 218-221) 5 s ( Kiews
Ao 4S5 008 asuie dbge pl (S sla)ll
o3 s Bleser K g el oo a3
oS G5Silon Wlokid 3l atlaie 4y 590 gus — sishgl
3590 Oyl sladole i S 3505 o,)Li]
SLagis )3 o i ol gl e 53 (e
adlnio L5 aS g0 00505 dloul ()51 5l (slodes
(0¥ & sladsad) cd S sy 1) ol
1969a; 1977b;Renfrew and Dixon Renfrew )
2 5 59y (b dbgze (1976; Wright 1969
Oladllas yolawl jo 5 038 putw (SYolo a5y oy
Coglite e 93 1 dibate ) byl 005 ploc]
asly S5, opbee oyl 5l (S ilodd oo (ol
g Jleinl 4 5 pgd (pane g (El3gye5 (pns)
JB aSS canlodgy dnegyl dnl > ases (S5
el Sl 9,8 als lagpind 390 3 25
2a3ls o 03 s S5 & b (2 Slagpied
o=l LS 5 (T el JgUls,b Edgy00 Ceo
oliie ((LacSS) & o5 5y sladigal byl
S, ey Giliseo B oS, b Slo dins) 55,
9 93y (S manl )3 &S 33,5 o odnlie (L)}
Ngb o ALl 3¢ 09,5 lomis cou il Ken
(Renfrew et al., 1966: 40, Table II)
eyt o dilate (gl ppipn] adllas loj 5o Lol
Caslodgy €515 3¢ 09,5 gl e o o)
sl b jl oasl cowday dLm‘_y..\Mi Sl
s ltio 09,8 oyl dy 48 Ll lily
ol €55 s e o 5 S (g
09,5 =l o (Susly blod 5l &S cunl opl 4 g
axbyd g ) i g (b el 3 asuile
(45 (o g5 945 35k b (1) 1)1 )5 4yl
S pS oy 2 e 5 YO =00 Slejojl oS
Renfrew and Dixon ) (V+ s A & ¥ sla S i)

1A Gl g lg (Jgl oxlous (Jgl Juw | Vo



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

By g )l Jlgsren jlass 5 Jill cladiges
ol Lt (geliad 39290 L o oy
I 53) 45, AST dbge
Agha-Aligol AYAQ ) Sen 5 b, (2o OYAY
Jaben S yolie a8 SLsul 5l Jg (et al., 2015
G55 ©jgots dbgoe (nl Sy 9y b b
Lo cCanslonis odyoxins b 5 Joill sladiges |
L ol J30 ol (g5 Bpo (55 domss W]
Sgings adllas ol 5l g Cung gy (bl (il
o=l o e Jleds dL‘bQﬁ-\MT byl 55 55 (g
Ol el (e (e (st 3,509 b J
ool il gl yoolS 5l ol claadly I iso
iliossl g5 gy b 1y ol oy Jles el
8 3T 550 | (WDXRFE) 008y, oSyl and
I8 oolatwl Dyg0 el cpl 0 &S sladiges sl
45Lagh abgoeo | utped diged WV 5l & jlie w8 5
dw g g puddald dbgoe jl axad G ¢ o3yl (6 4
Hashad G g Glpl @yt Jled )3 el pud a5l addad
2 Cbye e ,Sed dshad Sy 5wl a5 dbgoxe
a2 el g Giegn (il 3 0 Gl B dsi
)‘| J_.ol> Lol 40)’1.94» 9 Jipw leu )‘| dla\.}?oj
Lo e dy slaio 55 Bas 45 43ligh cladbogone
Sbe Exte sloodls J 5 039 S g (e 5 (Niwgs
QM@M‘D#@&)}JA{A}ﬁlQ?Pw
g b 0 el dbgore g M o9 Wide <l
le""’ Lo L OT dl.:b‘_})_.\,,u.\.j g 095 4 u_i)b)_» 4
s Al g s dm‘:ﬁ-\wi Wlodds (B yxe igw
Grd g S ye g ol g liie (s Jlas! jeboas
Khademi et al., ) asla s sl 5 (Syme olp
odld 595 Jdods sl plune a5 (g5 (Jg.(2007
UL ol 53 s g Mg 31 oo oleo I ol
slra by u‘""\*““"i slrodly (b cans (NgS>
2355 b (e (e @ (el yed g g pud Al caslingd
g gy (bl
9 hf by alde (o) 3 35 am Jo 9
e 9 sog lre (8L 35S b e g o Sen

Vi | iwaE gl g jle «Jgl o jlai «Jgl Ju

9 (59 0 M Jw s> 5 (Renfrew et al.,, 1966)
Ero yas Gudped Goyf3l J 8903 Y 35 05y
£95 Ay dimd o )8 LT 500 1) glines 008
& 5 el el oo (9315 3905 U gl (sl bl
ok a4 Limd oy 56T 550 1) (3L e gl
5] gad Sy I e 30 i ) S
JNTRUST RSN A L RES PRt
Llails E 09,5 4 sleio |y diges Hlan Ll calosg
D #3505 5 Lagl Sdme iges K b galaie oS
oy OIS |y aiges Jlar o) o el el
A JsSi s g5, ine 53 2 a8l i o0
S >S50 A ged dw LCawl Sy ydme SO Yo
dges 4y (3lxio 4 S Wloa s D 0y S Al (o
Mahdavi and Bovington ) i5ses Wu_él.so_uo
lsT ool Carnd 9 D 09,5 (sladiges Sbliie (1972
P a8 Ly sl Joioe e sl (S 4
S gom JUly AL 35 ame ] 4y oo (50058
Frahm ) culosds eolaiwl ddlaie oyl (sla pipl 5l
» b cbedls j3l gl Jlw ;3 .(2010: 601
plsl & ol Gl 3 s clallas | ala
(ol QLis by &5 odngly ooyl oo
ot b abogome (Lol U1 c6 S ploc]
35 I h s bt plio b s
=958) 35 bl 4l i) lS asbibly (sl
dbre dads) (raw (ow)p (b > (WWAY (S
e Gleginas dxad VF gaeze 3 (awdd U
=y (S Olegiaae 1S 0 748 Lol canday
o 4 g L dbgme gyl L 0 085
Tl anang L Jg g gy 105 b 5T oog
sladssel abgme mhaw 215 jio pac o Jlaw
W Slcwloads 031> Cand 09 oyl 4 3 (Saduand]
2525 U Lags gad PA o 0 vt 2o
angbcd)S B o 2)g0 oSy (s pate
don 45 15 asuie Ul I osel cansey s
Ohme Sl g 039 09) 5 Sy dy (3laie Ladiges
o 45 005 oo Lol Liangy ol o wloads 2l Sl
JSa @ b (a2l sladsges cnylis |l



@y

191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el

abge Ul bl ddlaie ylon )0 ¢ Ixe g (ogr dlao
(Khademi et al., 2010) caolawily )8 -yl
390 SLll 103 5l (ol 5 (AUSE als)
Elllas  alaly 3 YYAD 5 WAF (cla Jls b 3 &S
sy b 2 «d)S bl ) op Jlad cpppmnd
E)Ju9®9umb)9>¢b(viulcla\§<\]o9>uvv
O WUl cgs u...».\.m.\j Wgad £ lodd 03> Cuns
Dar b g op (I (s jlasgei ¥ olen
ol b 5 5T Gun as i 56T WDXRF
» as |)_> hY ‘J).\wi L$l>|> ubLam u.»L»L.w )
by 3 cloabgms I S sl U
o)Ll 35 Cag 9 (S S 53 o5 WSSl ey
il ailaie ol sladbglaste Clel e g Lo 433,5
)l u_ia u.»l 9 o 0dg ua?wl) ul)Jl «_:)S:JLQ.«:
el Gt led 5 el lWlas bl bl
caloe d g (Niknami et al., 2010) cwlodgs
b sl 48 390 (al 3 (2l g (PUSs Slalllas
bl g (Bpme (gouy psbodr nl 5> sl (polee
45 Ol (09 9 B (Sne oz g wb s
(V jhasle 835 o0 (Byme (b 9 (S bawg
g Jled i sagS (agi atel> )3 &5 ]S (3U58
Je3)l 3 8 Gl ped 3 pdogia (5 ytaghS IV 5
Baas dilais o= duwwi Gl 48,5 )48
o= dLaau’.\,._wT g 055 CdL 295 ‘_)"'\*““"i
(V cwl iy (8L b (g3900kw ) gyl yame
V5 (rtne 05 Lolid (el (y3n agd
5 s slmesS 3 5 3 a5lan o
&Sy ol Brboge Gise 3 & Sl ol b S
b Sy ol adlato ) el (e ol 05
Sl blod 5l andl oS ol ojul SlsadsT S5
Somy (S 3Ugh (sladigas | wolite Mol plioyd
Sy VL sl 20> (iomen (ine (l sladiges
IS SIS o Hialed 4 1) (ol jlews cad ST
(Sl sladbge pdaw jlonds d)ﬁié“? sladiges

45 abgmo piia g olelw ol ,al 45 53 (e
plosl dg: oad (lolid pulS” (o jped (y 0 (b
s pasld sladbge | (S (ol 45 .85
e Syeg kS T 3 g degilanlyd o 3 (ulabe
U Sy 0,93 5l (saplgs 35 39390 ,bT .l 45 )5
A_Q.Liév" 4-)«.{-).)}) "\_’)5(.5_")_,)') |)€)J'ZAD)9.)
55y i (el & 0ol ey dilaie oyl 5l sy
Odxe (0 S0 3 (WY S)) Wogy (6 S g ol
B Aol L el ) b (e dbgone (ol 4
dges ot dbbgore ol |l g LS Ve =0
Cowddn ol aS a8 Gl JAHRCIES u_u.\wj
Wges i ) diges cim 5 aS il by, ol
Cdxe Ay daio diged S g EB e yixe 4y Blao
)_...15 LX) Y dl.b:\]oyu )l JRVATY 4\.5).» él.\b?)oj
A8 o 3 3 ) $olgl b S 5 (o (Sloj 0l oS
S d 3daio digad VY (El e dme 4y Bl diged
(Unknown Group 1 lsis cod) yasuiol og)S
Olems cod) ¥ e il 09,5 4y 3lxie diged gy
09,5 dy 3laio 55 diges S o (Unknown Group 2
(Unknown Group 3 (Jlais cood) ¥ ot il
a3 lsb gl clmodls 5l asges VY a Sl 5l bing
«_M_uuu)'t_w9.\‘.g‘_.»u_l>mublua\)b(vio.\¢.\)by
4y asg L Jg (Ghorabi et al., 2009) wloas o3l
o3, Laad alase 5l ol sbaodly | leMbl b4
e oyl oMbl lalus allis oyl 5)LS5 o
Lol 00 Al osl
5 5 g el lalllas a bl
ol dbgze dl.m‘_}.{.\wi 5100 dges Ve oy
253l 1, 8 WDXRFE U1 590 35 ki) ojliwl
09)59.35%).\4\55903045@4\1405@&4\5
Cowl 403> D959 plis dcgose (p 40 Ls“'"\““"’i olos
L elbend 0l 5 bld jl ladiges jl phS mn Jg
5aa8 ol pl e Jladd 50 oabaid il palee (sladiges
WS o zobae |y Jlean] ol 9 5,15 Slgseen Jgbl
Lo (gaslioa Ayl oo aBll g Las olee oS
o) lales o5 0L 0391 i (el g ot

1Ak Lol g Jlgr «Jol ojlouis Jgl Jw | v



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

aslad 90 diges Vo ol HUS 0 londs gl ySeinl yane
Ao laie 3 503 Wged du 9 09)5 Sy & (Blake
5 K905 93 &S oyl drgs B A5 g 0> (295
ol Gl pleoss ag oS dbgome (slaipnip
Aid gy & 5l edd cads dLm‘_y..\MT L el
38 giltieyg3 dbge (saiged b badiges (pl (rizen
SE ol g B85 el gyl b (L)l
Cge alitee mun Ll dbge pl LS &S 51
A4S W5103,S o o3lisl dbge vl il (e
1 ol aislg o mlio ol 5l (S Loks
45 slagyd doodls yl 5200 oy sl 333y
5 oo sladbgms 31 (3 logmisnd b gy
Fa3g @jlie babgos cpl )5 dulie o nl 550
JulSee 0 (M 2,535 @)l ol izl
ey oliow 4 (ol )2 Jled 1)y
ol 3 Ul ol gl by 5 sy slolew
Sl s 09,5 dus (5l Indigad ol oS o
a8 039 i a5 slagpdpmnl Jols () 09,5 S
sl gloog) S plw L (plond jlile bl
abge (b el 3 ped 09,5 el Cglita
AT} Gy &S pomas 09,5 5 ol (55 sl
o) 3555 o 1 53 1y 033 LT (sLb e
s 425 pg 09,5 (o) oy Jlos slagsrinn]
aS Sloj b Jg Cans clods oldl g aseiie Live
0975 o) sLb i Ll ey s okeo
e Ll Lag Ol o Cwl i ol Cwday
odd (Byme S 5 BB slaosS g peedpSidia
Lite caltod 93903 duwlio ) San 5 (olS bawgs
Ohen 5 )9 YA+ (6)9) C8)5 Hlai )3 pgw 095
auwlis pae 3 Oldllas wilen (YO-IY ATAY
Odleo digad 35 g ;L8R8 ddlaie gladiged b Waodly S
sl yiagiy )0 wlol oM i jl S LD
R CN Y U PO N I
i U o) byt 45 (a3l clodbge
g o 0 o)l 85 15 5T 550 (g
pLsl 4 petadle 43S abgze 53 o) Sen 9 0351
Ty (Bl Cobd ) 4 Jo S abge

v | imarE gl o jle «Jgl o jlai «Jgl Jus

3 pger 095 (V25395 (S 3Ug8 (phee di90s b Las e
Jolw o e ol g (O axe 4 bgye poleo
B e e (035 53 5 eyl d2lyd (Sypdogi
O e (S35 3l (93b5 (sl poleSins sl 48 S
505 olomlydl 0jg0 5 09,0l 45 ] (sladigas ]
(F sl ol 039 S5l Jlag @5d o 5)lS
Llod 5l a8 591 pbpsitio 4 leie p)loa (sladiges
39 29— P dsgetme do Al (oyall
2 dsgazme ol 45 Coli by s sl
&Mi&9wloay&)o@ G S S
ol 45 olagl 5 lls (Niknami et al., 2010)
5 4005 dw s a5 Conl ol g dslge L yimgh
9 48,5 ly8 U1 5y50 dreg)l arly> 5 plas
ol 3 gl 5,00 55 sl el ol o) Lok
Ol (s oo ey (BB il e 53 @l
31yl 351595 5,155 09 3l L lalllas
gl o (oo ()b Eye pas U (Shwg 0yg
9 S g yas galgz (o b JlaghS VO--V-
S domgylanl )y 5,0 50 i claasl L Uzals
e )l ol s 2 35250 (les 9 Conl (it
Lol U a3 a8 abool clilllas

‘_)))5“.\& G090 A dl.moblb )JU L) cul).)l «_:)S:JLo.w
o)) 29 S 3 s a8 bl Ll 68
o=l 5 (Hy b i | ()5 5 B
GBI lee g9y Ol 8 9 AST e 55 SReoR
O] 45350510 Ly a5 30 gl (e
4 s Jl atged 93 g 4 5l aisei VY Lol
U9y A (Bl )9 abogone Sl wiged 93 9 (lyensu
S350 slaabgrs gl b e 9 blile Sy
g2 45 sladiges 3T I &S (Gl 08 dnlie
abgo (ol Glb e o 351 il 435 Juols
VO jl askad Vo slass Wiledgy slilSlus Lite aw (gl



@y

191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el

st alols b Sigus (ne 251 005 o3litl a3 oS
(28 Alols b £l 39 505 cpan (3593 9 ylaghs VO
L ataly )3 48 Jlgw o jate Lol g2 yiaghs ¥+«
Loy oslial ol 33 2o 4355 slagminn]
g L Lo oy Saign o yde I AT
Abedi et al., 2014; ) (VF-)Y la i)l
Khademi Nadooshan et al., 2013; Khazace et
09,5 (leze (Wlo (b 3 a5 Sbl 5 (al,, 2011
Renfrew et al., ) 9,25, (g0 panids 3¢ u-*-"\*“*j
5148 (1966: 66-67; Keller et al., 1996: 85
9 35L Gerd2l Ll asld sladbys
Badalyan et ) 39 00 ()20 5 olwlid a5 Jegod
4 (al., 2004; Blackman et al., 1998: 213, 222
A oo 031 Comd M g digaw iile (JBD plae
A 5 Sl ol yiasd (Niknami et al., 2010)
O 5 aibls lawgs s 9 (60Me YA+ and
Sga adld (ine & Co b asidio €S plxl
3¢ 09,5 ool Lo 1Ulg o 55 sl Jleinl &
Chartaigner et al., 2010; ) Adbodgs 9,85y (gdlpiuin
Keller and Seifreid 1990: 84; Badalyan et al.,
593 poteo 4S5 ((1994; Blackman et al., 1998
SS9 2Ll blod 5l g pire a5
e 1 oty ol g s S S I
OIS R Joe g jl gl 2> ade> |
2l U (g 0)90 Jold s 3 oS cawlonnis
sbaabgxe (i lod s L)l S Ejae s
S92 i) 1559 0)3 9 Aoyl anlyd adgs
TRy u~°l—’ kol (dme g g 3C (ydme g ALl
039 Oyl )8 Jlod 53 degl drly)> adg> LSk
3] SWlas ool 3 & Cpppml ol pine
039 Seigew (Plas 09,5 b (B2 3¢ 09)5 (sl
Khademi Nadooshan et al., 2013; )<l
.(Chataigner et al., 2010
5 Ny 0y93 padlS ladbe Sl K5 (S
b 2 o) by & lpl o Jled Sh g e
95 3S0g3 43 CES 1 aglS 3,0 VAT Lo
P EP T jdeols cubd }%095 dbgs Dy

9> )3 9 9-dS dadl oy 2pEJled )3 predadla
Ll )l Cawlods 65‘9 U")l 39) «_:9..> d).m91.«5 Ve
&Bly (Seplil oo )3 abgs cpl (2ldl>
LY u])Jl (_J).CJLO.MJ olf);\f g «_go )l oS |)> Cowlods
3oy Jlais y 0 By bl g canl (pgin jladd adlais
dpegyl dzlyd 4de> g oyt Jlod adlaio b ]y )l
ool 31aS illan (ol g iS50, g BT 55L0 0 Loy
ras g Erio «Sius g o e Siuogi 0593 5l (5,01
ool 8 1) Ol gl ond ploxil sl (slas) iS5 )l
QbL:m )l odla_wl 9 Cl).’x._..u‘ 5)9_|a.7 e U cesle
b 2 25 )8 o 290 ploj Jsb 3 |y iz
S 3l Al V8- 45y gl S s
&Mi&jlw;ﬂ' e cpl 5l a8 el cnnsey
i 5l aahad YO o ol 5l a8 el canday (S
dg 3)leS 9 oy iz jlasad VoV RS 5 ]
abge (Siw sloylpl 720 4 Kodp 5o o jle 4
S 48 lodgny w1 pod b b 5o
595 ol ipand labad oyl 4y gy e loj
Jad ladiises jl sl 92088 100 juae U Siwgd
s 45 €85 45 U1 5,00 015, WDXRF
Ja_..uy ol oalat wl ubLam PP (o L )l USB
Y g j 539 &jlis polas sl 435S LS Lo
0y9d Slpdigei o2 Bias &5 adiges jl askad ¥V a5
Eble aiile olee Sigmw jl pue 4y didgy 00
pmal aabad 93) E1> 39505 (el asbad loz)
v YA .. . RPN A

28 ¢SSk (polee g ((adanl aslad 93) PSS
250 s dnhad K b A0Sy 55 T uslsS
S s 5 abge S |y 558 ] (oles
g ua?wl) Lo dl)lb dalad QY Egoo )‘| dgal
P AS hme (3 Sdp A4S b ol ol [CA

1Ak Lol g Jlgr «Jgl oyl (Jgl Jw | VE



\_SMULU[J Ll 5ld sbgzo Gl Gudauwl g yaleo (HLLEo (gl pl 5> el Sisllho 4 (559 50

ol oSnle]l by a8 )3 5 iuto)) )3 s0d slolid i olee 5 s 45 oS sldlis Cusbge VY S5
(1) Nemrut Dag; (2) Suphan Dag; (3) Meydan Tepe; (4) Sarikamis; ool 5y pl ay aleo (solwl ¢ 6 ygume oKl
(5) Chikiani; (6) Ashotsk; (7) Pokr Arteni; (8) Metz Arteni; (9) Damlik-Hankavan; (10) Tsaghkunyats; (11)

Kamakar ; (12) Gutansar ; (13) Hatis ; (14) Geghasar; (15) Spitaksar; (16) Vardenis; (17) Choraphor; (18)
Satanakar; (19) Syunik; (20) Bazenk; and (21) Kelbadzhar.

Vo 19k Glinwli g lgs «Jgl o loais ( Jgl Jlw



s

. ) . am
191 gl g jlgr oliliadgs (2Ll o jy — pluwl 0jg 418 / >ule el

lals 45 Js8" abgoma 3l ol Cawday jalo s ol o ' odomsl (St (sl 3] d5g03 VY JSUs

25

@ BAZENK

C CHORAPHOR

¥ GEGHASAR

A GUTANSAR

20| ® MEYDAN TEPE
™'V NEMRUT DAG v N

% SYUNIK

© UNASSIGNED

Zr/Nb

e,

L
5 10 15 20 25 30

Rb/Sr

Slodds (g s _Sume (gloog)S 40 &S Zr/ND & Rb/St ¢ 5 4 JsS abgs wmi byl cplee  SuiSTyy jhbges VY SUS
HIXW W“’)ﬂ' A uluo.lol C.‘aw ol lmuam)

1Pk gLl g ylgs «Jgl ol (Jgl Jlw | \ &4



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

Lol 04 a8l
39; b )3 Logase g o Slioge dilate 5
o=l 2 ol 0)93 Gl 5l (adanl slall S
s )| 3] dslad YADY gg00me 3l .Cuwl oad 5)155 5
3L il §) /¥ acsla VY Loy (Sdge 5
ol 5148 ax 0593 55 (Furuyama 1983) cowlosss
33,5 0 3k g — (Subge Jlo)9d lyie cod
odalin B u...».\.._mj slalil » euas ials
Sl 0393 cul 5| ] 3 g g psbas e
Sl jl ged S LS g ol Cowddy (a5
)])‘_gl G._to B S 0)9.3 )l .(al., 2004, Tab. 5
Yol &8 (Hori 1988-89) sl cuwday u...».\.m.\j
Sl 9S8 09y ddes WS L sl dady S o ylis
US.\;‘I Sl .«Lu.uloby u)..\wi é)L.n A (o ywd bl
Ui9lS” sleayY 4 (and Bovington 1972, Tab. 1
p aSolog g U wCuwlonds i)l55 eSL 5 o
(T Colodnis ()15 (294 0)93 I (el Wiges
13 b ©laad §) SUs 5 lis bl aalys
Lol U7 i (S 5 2l slaoygd
Olbe abge > il 090 (slaas¥ o asl
Al i &S S e iy (TUV 3 ABC o5
by ase ol 4 3l u.u.\.w.\j sl Lo
Odlre (55108 055 y> (Blackman 1984) sizwa g

sy s Gl oy a2l ad e
568 JSle pdlee pls jledlinel a5 s (AYR) aimd e
Blackman et ) 33,5 oo goly dx 4095 ol 51(V+7)
(al., 1998: 222; Abdi 2004
Sl Slabd ) 5y (Singd 0 5 Lo
S 3 oo 45 St g e oY ) o]
sy ang L oS Slel cuvsay (VA-IVB (slao,gd)
&lakad oyl Ui (Blackman 1984) oSl sl Ul
4SS gladad oy 590 ol 0350 ol aalyd dses
SIS Lagl 5l ols anly asp clagyid

v | imaE gl g jle «Jgl o jlai «Jgl Ju

Olwe Cedd S 4SS oad Zly drog )l anl > Jloss
sloogS b B)b i 51 45 Conl (g sl (295
2 gwo )3 had aldg) (b Cusl odd jgae il
Laabgome oS s (ol Jelgs ) (So cuds ()l
Cmdge S gl ey ol ol 039 ol
s el ol Logass oyl Sy
o Sy 2 dbgrme nl (B85 )18 el ) 1 e
dzbp s 4 By b Sl as bls)l Jol
Ss= g g S adlaie 4 50> B)b | ey
e putlonm Jeod 9 JoU b 42 S0
sty ol 4]y (ol (Sl Cusbge 235
Ol 3 35093 dbgma 58,5 15 %3 b il
5 565 adlaie ol Lawg b glabgma s ol i
O o5 el 4 o b a8l aag )l azl ) s>
oS (gl |y (Hossl sl g by s 1
a8 Jlw 30 Joad )3 (Fo) | e eels>
By sl $5)9LES glagye) S92 Cusl 0350 0
e sl lSe a8 Sy bl slaogS 5 g S
Cgonl 503 (5w I Canl (6y9 0> sl gimine
Jmad S (b > S (e iz 93 ) o8l ()l
oS ol Gty (Koo ) axad V¥ (5 093 iglS
VY Lo 5 ool i ) aehad VWA (e o ]
ool wl 3l oyl &S Wdgr 35,leS 5 oy i I dalad
21 dmd b ul g 39 dbgme pl 53 el 51 AN,
S dbge (l Canl (Ko 8 33l plie (0
Jusl gl (2L pasls glaa by |l
0391 dng) a2l adg> & jla atlaio (gla e
2 abese ol ot gleodly &8 bl sl
9 S5 (o dunlio 4y g7 b 5 Cuwl delllan cand
Uil 4558 slocnipud b Fogs clogyipud g5
oo 53 e g Liie gy 55 abgsee ol Lokws
bgn) ey cilizee las 55 Bias 5 ol
e @l g 42l 4o olee g (lgw 2L
AYAY aole) s dalate cpl (gla p il 0aiS
oI5l el &6 5510 5 (Abedi et al., 2015
Py Sy s g (Siwgs (5o 53 (iron]
P S 9 She (edods @ilj wile oladbge



530l 1,8 LT 5560 1y oas adly ey ]
 alarasges ohlSen 5 (o3l 58 (g )l
A8 50T 3)50 1y Maws g g L] (slaogs
Ladgad oyl a0l L dlaly o SleMbl zun a5 ob
S od 8 HLad] j0 Wloads aily y xS 5l g (S
&S Sy o Y5 & plply (Khademi et al., 2007)
lodbgo el iy Lico b dlayly 5 lalesl (2
Clegl g pplls S5 ulsl 2 ol (Bl
3l 555955 slis 2 b g (Burney 1962)
2 Ol sl oblize CLEL (WYY b gd)) cul
Lt (syls o] oos & Cal atbl s o)
Mahdavi and ) s we b wie) Ly ga Sy
Bovington 1972; Renfrew 1977; Blackman
1994; Pullar et al., 1986; Badalyan et .1984,

[(al., 2004; Glascock 2009; Frahm 2010: 282
gt () 2lansls oxes 1yl 93 b sblice opl el Lol
5 i) di05 g Liillas e 55 bl 51l
(Y <xlodlss 5,8 5T 590 1y ol (3l pmej poleo
a8 Loy oladiges gyl el ldllas el oSyl pgd
395 duglie BB bl ons aslis ples I K, gen b
31 M walodgy 4z liil Ll Lise 3 @jle 4
A s geome ol dalllas g ol plee diged Cuin
waie gio gl Ll o e (1984) oSl
2 Fba gy oSk daog S ady (sl 9 39
oo Jy 30300 gy |y i) 5 I 38
Plre glinia) g JpUT 5, slaay 5 1S
29581 el & (s 351y ol ez
ladizad olpl oo sl (opp sl
LT 5 528 oSl (slid (05 095 bawgs (Sl
Landiges (185 plool b guine olSils 5 ply3 (2l
i85y ol LalKiulej] asgasme 5 (il oS
4y loe 3ldl g ol oly Lawgd Buas aimals
090 w839 0453 )5 Ml oo palee I olacdily y
O 5 diges slogS I (Slaigel g a5 geoes
oSl Lo & guito Jgl (sladiges 100,85 cdly
adlnio 4y 3lxio diges dw) Lidg \‘\‘):53— TS
S (18 Brdosin SrieghS Voo (peze )8

Jolo 57 hlals sl glabgses 4 by ye cuslods
Renfrew and Dixon ) el oylém 13 osis

(1977, Tab. 1

sl Gl g ol =] Lguo.g.:uu_w.gi -5
ubm 9 (0% Obl&o u.g‘lmlmv
3 S o] 3 35350 Cpptpmend lire Ll
du)b.,l )l dbl_») )Lo.w >9>9 «_Mul I)_,] )b u)..\.\.m.:l
«.J)ﬁH Lo.l—u.uﬁ u.oLw: L...ul.» dl.mn\db )b u.u.\.\.m.:l
EYls glojl can Ll oplas lolis 5 blise
&S bl Ll o wlool |y (ladlaiel 3 g (cladlato
5 U apb Slaats] glodasls du) o ai 4
Sgd odeiS 30 ol Coonw & diidlyl o ybiucio)|
Dostal and Zerbi 1978, Innocenti et al., )
2 Pl Ll 5 (yp e o) cy‘ 5 (1982
4\5‘5)4& ul Lcl bwuﬁ ul?vl ‘_)M.u )l
o=l s ol
S joyel 42 b
ol o @ g Ad g (aBlie > g 2Bl waS]y,
S 55 55 (2010) 4l (51 8 lan o (5
Ay (Bl dlao dy bay e lllas b dlayl,
Beale ) tlad g0 0Ll pows Cuwd leMbl I (g s
{(1973: 136
Leal glo)S (om 4 (S35 55 (e (bl
SansS 3l ) gl (aST & 48 o
3939 liwa sh adlate 15 5 (o0 §pb Slaaas 5
e bawgs Lo s s culacsls
AT 9 2 db]a‘ dlﬁb; 5 39).5 db‘ ng‘)ﬁ
).3 u‘&)’ﬂo‘ U”‘) ..\.;.\a‘ Cuwddy ] ).w Lg)*,o}tf
3l9)molSiils I pwgn 9o jgud b (ol (poled
Srl ohRiegy bwg & oo Slllbe plo )
2 &Blye (S 5 S8l Mol 5 ol
wge5 S§ L (Niknamiet al,, 2010) il S o

G 1y ol
dly=e ol u)-\wl Q>L*-° 2090 )

1Ak Lol g Jlgr «Jgl oyl Jgl Jw | VA

; . . @k
191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el



@ -
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

o ld plse HUS 0 a0 i el ope Jledd
3 i WS glmoslizal Jgill o 5l clappmn)
a8l plonl glpl @ Jled 3 (oo 5 (og (ol
3C 0955 cla e Ly daily 13 1505 plosl .
s Ollas a8 35 (il Sen g 958 (olediny
Olpw 42h)d 4dg> 1> Sg (ine &5 CE Lo (1)
BC 0955 el gyl ol e ¢ biusie))
50 Sldllas bl .l 039 i3l )Sas g 43055 (s0lgininy
YVl 5 lolgg) ol yon &y oyl sblie b b ala
Sbaiagh dajls 9 (Bl 293 g8 4 plimen ly8
ol 6y

HUTL alaly 5 as LSS g 03,08 oldlhs
sl yicwy 4o oy dales coles ) Lmu_».\wi
=8 bty camd Gl 0jo> nl 53 (ol
Al ol g g5tz pLs ool s 1 oSl
2 ookl 5y90 g ond bl bl gbi> S
Olae €S53 9l (3blie Jul )3 (e (lae 3924
)l d)L_u.u L5°'\—‘3 «_:l_’>w| u.l_.ol ubl_am 9 uol_>
Atlygn e o Job

oy
Dl ol ok 7yb jl 7 S dlds oy
9 (R liwl g olpl oy Jled sl Sliwl
Exte g Siuw g (e 0993 (adpmnal (slo)lil 2l Lie
s oMl i o (0 AVYYo les 4 4 oS

1. Olduvai Gorge

2. Homo Habilis

3. Homo Ergaster

4. Erectus

5. Awash Valley of Ethiopia

6. Renfrew, Dixon and Cann

7. Archaeology: Theories, Methods, and
Practice

va | iwaE gl o jle «Jgl o jlai «Jgl Ju

5o S5 p3) Slo SLakil asgeomo &y (3lais iges
R d Blaie w2 digad S Caled 3 5 (455 9 !
(Frahm 2010: 283) sSog )le,S il 3 SOL
uasie plyd g LadSges LT e iliwlie
9 b Adied | (S 5 o0 )3 sladiges &S 5
yabeS (pdme dy Bdie & Bly 53 48 39 (e
g jl 55 90 (nl3b Jlaisl 4 o5 39 Gl
2l Cload (6 )glaer Slul abgme S
Ol g ddg 598 JSie (gl 0 o)Ll sladiges
S5 oS sl Al yg0iy 4S5 ] @ |y plp Al
oo (LS (g (lojge (glaasgacme 4 Bpo
T 4 (oole B (B Ll e olae Sl
oAloe 8L il g il 81 B il o s
g deddd (sln g diojls (lul 0y Jledd > (Bl

ol (GBS (05— Gliwl (ol (3:8

S5 2o -V
Al 53 Cppedd SWllas w35 o)Ll & &5l
s Sa 5l Sul SleMbl o s ol i) s
S5 () L oee) cnaml pB 310 394
Oyl ks (cla 25 ) e dsls 5 mj8
5ot Jlons  Lasls ladbgme bl (SisSs
5 Sl g 5Lt )3 ol wlid soles b oyl 0y
slacl 5l Il adlls ) canl Cawd 13 0y
3bLis il 5 ol )3 cpatpml b abayly 53 00 plos]
Ly yteg S lado g Jlo ol (b 5> cpanl 5l
2 e b ingg diejls labue 45 5,8 sloxy) 33 1,
ool o] el Jlo b

gl &) bgyye lilllas 5 &8 olul &G
odlme L alasly 5 lgls cilolgl ccuisld 2459 0]
oyt Jlod 25l iblio y3 loguases e g o
ol Glpl 38 9 oy e (3lolie (S 53 9 ol
P SHl ame din (Byme b ydl 48§ plou] Glalllas



@y

191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el

5 4l b obliie 5 adlas (VWR+) cdpens .6 y95
ol 1S 40l bl by 318 g5 a5 aglS
DALyl 1yl o oSNy L i )l 04,5 .05 )|

e Vo o3liile plas eslysnl ol JloS (ol
5 ot 4l clayiwd Slsde oo (1YAY)
sS4 PIXE gy 4 cp bl 18 gy a5 hglS
5 ool OVlEe 0352 53 el oyl 5 o (S,
Rl 53 ale by Jdo 308 (o iolon ey
FOV DFAY-IRY (Kb lpso Con o

L bl SLolid g ) (VWAS) dases colgd i
gl otlBid 5 0B (Sl ST aS 53
S8 g s @lie (Kb Sl plojle
{onis Sl) (B b))l

Glo abgsme 5 (55 askSy wyp (VYY) . opepe 5
Al gl ) ael (bl ¢ slals > 48 5 ol ol
Soats by e oKy cloal eusiils

O1RS g el gy (YWY condl s )
bl (olnl )3 o] (S3glgiss— (Sim b Vol
YEVE (V) 0 oylas 5ol

G el b gl ledie 555 (WYAY) ST onle
ol gyl s S0 abyme (BLdbiul
Srbolbmliydl (6,585 5 usglio ( Sin Bl o
(oas ol)

slaaslo cowd oblae (WAY) aabls ( M 35
PIXE gy ol y 595! (st U v
00Sily il 05,8 bl sl sl
(odits i) (ylyeg oRuisly Sluslpole 4 il

oY plbe

Abdi, K. (2004). Obsidian in Iran from the Epi-
paleolithic period to the Bronze Age. Splendor of
Iran, 148-153.

Abdi, K., Nokandeh, G., Azadi, A., Biglari, F,,
Heydari, S., Farmani, D., Rezaii, A. and Mash-
kour, M. (2002). Tuwah Khoshkeh: A Middle
Chalcolithic Pastoralist Campsite in the Islama-
bad Plain. /ran 40: 43-74.

Abedi, A., Khatib Shahidi, H., Chataigner, CH.,
Niknami, K., Eskandari, N., Kazempour, M.,
Pirmohammadi, A., Hoseinzadeh, J., Ebrahimi,
GH. (2014). “Excavation at Kul Tepe of (Jolfa),
North-Western Iran, 2010: First Preliminary
Report”, Ancient Near Eastern Studies. Vol. 51:
33-167.

8. Jean-Jacques de Morgan

9. optical emission spectroscopy

10. Supply zone

11. Contact zone

12. fall-off curves

13. Law of Monotonic Decrement

14. fall-off rates

15. down the line

16. exponential decline

17. Obsidian interaction zone

18. gravity model

19. attractiveness

20. simple random-walk patterns

21. Flaked-stone artifacts

22. Yaglar

23. Sakaeli-Orta

24. Sakaeli-Orta (Galatia X)

25. X-Ray Flourescence (XRF)

26. Neutron Activation Analysis (NAA)

27. Bingol A

28. Nemrut Dag

29. Bayezid

30. Meydan Dag or Tendiirek Dag

31. Mn/NA ratios

32. Hasan Dag

33. Proton Induced X-ray Emission (PIXE)

34. Wavelength Dispersive X-ray Fluorescence
(WDXRF)

35. Ashanah

36. Syunik

37. Gegham

38. Bazenk

39. Choraphor

40. Gutansar

41. Vorton Valley

42. Dava Goz

43. Dhahran

44. Urumieh-Dokhtar-Magmatic Arc

)b Bl

(o Aol cacbl ( Y (058 cozme 13y meY
595 5 S sl g Mg 395
31 odcal Cowddy (sl cp il Lo yons (VYAD) 250
oo Sy 3T o 31 ozl b 5550] a0l
AYAD St g5l ¥ olesd g0 Sl o skt slil
Y=Y

1A Gl g lg (Jgl oyl (Jgl Jus | Ao



Ak .
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

Abedi, A., Omrani, B. and Karimifar, A.
(2015).Fifth millennium BC in north-western
Iran Dalma and Pisdeli revisited. Documenta
Praebistorica XLII: 1-19.

Acquafredda, P., Andriani, T., Lorenzoni, S., and
Zanettin, E. (1999) Chemical Characterization
of Obsidians from Different Mediterranean
Sources by Non-Destructive SEM-EDS Ana-
lytical Method. Journal of Archaeological Science
26 (3): 315-325.

Agha-Aligol, D., Lamehi-Racht, M., Oliaiy, P.,
Shokouhi, F., Farmahini Farahani, M., Moradi,
M., and Farshi Jalali, F. (2015). Characteriza-
tion of Iranian Obsidian Artifacts by PIXE and
Multivariate Statistical Analysis, Geoarchaeology,
Vol. 30 (3): 261-270.

Alden, J. R., Abdi, K., Azadi, A., Biglari, F. and
Heydari, S. (2004). Kushk-e Hezar: A
Mushki/Jari Period Site in Kur River Basin,
Fars,. fran 42: 47-61.

Alizadeh, A. (2003). Excavations at the Prehistoric
Mound of Chogha Bonut, Khuzestan, Iran: seasons
1976177, 1977178, and 1996. Oriental Institute
Publications 120. Chicago, The Oriental Insti-
tute of the University of Chicago.

Ambrose, W. R., Allen, C., O'Connor, S., Spriggs,
M., Oliveira, N. V., and Reepmey, C. (2009).
Possible Obsidian Sources for Artifacts from
Timor: Narrowing the Options Using Chemical
Data.  Journal of Archaeological — Science
36(3):607-615.

Aspinall, A., Feather, S., and Renfrew, C. (1972).
Neutron Activation Analysis of Aegean Obsidi-
ans. Nature 237(5354): 333-334.

Badalyan, R., Chataigner, C., and Kohl, P. (2004).
Trans-Caucasian Obsidian: The Exploitation of
the Sources and Their Distribution. In Sagona,
A. (Ed.), A Viewfrom the Highlands: Archaeologi-
cal Studies in Honour of Charles Burney. 437-
465. Ancient Near Eastern Studies.

Badalyan, R., Kikodze, Z., and Kohl, P. (1994).
Neutronic activation analysis of Caucasian ob-
sidian: sources and models of procurement and
distribution (Neolithic period-Early Iron Age).
In: Masson, V. (ed.), lzuchenie drevnikh kultur i
tsivilizatsij: 87-92. St. Petersburg (in Russian).

Beale, T. (1973). Early Trade in Highland Iran: A
View from a Source Area. World Archaeology
5(2):133-148.

Bellot-Gurlet, L., Le Bourdonnec, F.-X., Poupeau,
G., and Dubernet, S. (2004). Raman Micro-
Spectroscopy of Western Mediterranean Ob-

Al 1#9F gliwli 9 ylgs «Jgl o laud (Jgl Jlw

sidian Glass: One Step Towards Provenance
Studies? Journal of Raman Spectroscopy 35 (89):
671-677.

Bigazzi, G., Poupeau, G., Yeingil, Z., and Bellot-
Gurlet, L. (1998). Provenance Studies of Ob-
sidian Artefacts in Anatolia Using the Fission-
Track Dating Method: An Overview. In
Cauvin, M.C., Gourgaud, A., Gratuze, B., Ar-
naud, N., Poupeau, G., Poidevin, J.L., and
Chataigner, C. (Eds.), L 'vbsidienne au Proche et
Moyen-Orient: Du Volcan & ['Outil: 70-89. BAR
International Series.

Blackman, M. (1984). Provenance Studies of Mid-
dle Eastern Obsidian from Sites in Highland
Iran. In Lambert, J. B. (Ed.), Archaeological
Chemistry IIT: 19-50.

Blackman, M. J., Badalyan, R., Kikodze, Z., and
Kohl, P. L. (1998). Chemical Characterization
of Caucasian Obsidian Geological Sources. In
Cauvin, M.C., Gourgaud, A., Gratuze, B., Ar-
naud, N., Poupeau, G., Poidevin, J.L., and
Chataigner, C. (Eds.), L 'vbsidienne au Proche et
Moyen-Orient: Du Volcan a ['Ouril. 205-231.
BAR International Series.

Burney, C. A. (1962). The excavations at Yanik
Tepe, Azerbaijan, 1961 Second Preliminary Re-
port, frag 24: 134-152.

Burney, C. A. (1964). The excavations at Yanik
Tepe, Azerbaijan, 1962: Third Preliminary Re-
port, fraq 26: 54-61.

Cann, J. R, Dixon, J. E. and Renfrew, C. (1968).
The Sources of Saliagos Obsidian. In Evans, J.
D., and Renfrew, C. (Eds.), Excavations at Sali-
agos Near Antiparos: 105-107. vol. 5. British
School at Athens.

Cann, J. R, Dixon, J. E. and Renfrew, C. (1969).
Obsidian Analysis and the Obsidian Trade. In
Brothwell, D. R., and Higgs, E. (Eds.), Science
in Archaeology: A Survey of Progress and Research,
Revised and Expanded Edition: 578-591. Praeger
Publishers, New York.

Cann, J.R., and Renfrew, C. (1964). The Charac-
terization of Obsidian and its Application to the
Mediterranean Region. Proceedings of the Pre-
historic Society 30: 111-133.

Carter, E., Hargreaves, M., Kononenko, N., Gra-
ham, 1., Edwards, H., Swarbrick, B., and Tor-
rence, R. (2009). Raman Spectroscopy Applied
to Understanding Prehistoric Obsidian Trade in
the Pacific Region. Vibrational Spectroscopy 50
(1): 116-124.

Chataigner, C., Avetisyan, P., Palumbi, G., Uer-



; . . @k
191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el

pmann, H., 2010. Godedzor, a Late Ubaid-re-
lated site in the southern Caucasus. In: Carter,
R., Philip, G. (Eds.), The Ubaid and Beyond: Ex-
ploring the Transmission of Culture in the Devel-
oped Prebistoric Societies of the Middle East. Pro-
ceedings of the International Conference on the
Ubaid, Durham, April 20-22, 2006.

Chataigner, C., J. Poidevin and N. Arnaud. 1998
Turkish Occurrences of Obsidian and Use by
Prehistoric Peoples in the Near East from
14,000 to 6000 BP. journal of Volcanology and
Geothermal Research 85(1-4):517-537.

Chataigner, Ch. (1998). Sowrces des artefacts du
Proche  Orient  daprés  leur  caractérisation
géochimiques. In: Cauvin et al., 1998, 273-324.

Constantinescu, B., Bugoi, R., and Sziki, G.
(2002). Obsidian Provenance Studies of Tran-
sylvania’s Neolithic Tools Using PIXE, Micro-
PIXE and XRF. Nuclear Instruments and Meth-
ods in Physics Research B 189: 373-377.

Crawford, H. (1978). The Mechanics of the Ob-
sidian Trade: A Suggestion. Antiquity 52:129-
132.

Darabi, H. and Glascock, M. D. (2013). The
source of obsidian artefacts found at East Chia
Sabz, Western Iran, Journal of Archacological Sci-
ence 40: 3804-3809.

de Morgan, J. J. (1927). Prebistoire Orientale I11.
Geuthner, Paris.

Dixon, J. E. (1976). Obsidian Characterization
Studies in the Mediterranean and Near East. In
Taylor, R. E. (Ed.), Advances in Obsidian Glass
Studies: archaeological and geochemical perspec-
tives. Noyes Press, Park Ridge, New Jersey.

Dixon, J., Cann, J. and Renfrew, C. (1968). Ob-
sidian and the Origins of Trade. Scientific
American 218(3): 38-46.

Dixon, J., Cann, J., and Renfrew, C. (1968). Ob-
sidian and the Origins of Trade. Scientific
American 218(3): 38-46.

Dostal, J. and Zerbi. M. (1978). Geochemistry of
the Savalan Volcano (Northwestern Iran).
Chemical Geology 22: 31-42.

Duranni, S., Khan, M. T., and Renfrew, C.
(1971). Obsidian Source Identification by Fis-
sion Track Analysis. Nature 233: 242-252.

Frahm, E. (2010). The Bronze-Age Obsidian In-
dustry at Tell Mozan (Ancient Urkesh), Syria.
Ph.D. dissertation, Department of Anthropol-
ogy, University of Minnesota.

Frahm, E. (2012) Fifty Years of Obsidian Sourcing
in the Near East: Considering the Archaeologi-

cal Zeitgeist and Legacies of Renfrew, Dixon,
and Cann. International Association for Obsidian
Studies Bulletin 47: 7-18.

Francaviglia, V. (1984). Characterization of Medi-
terranean Obsidian Sources by Classical Petro-
chemical Methods. Preistoria Alpina 20: 311-
332.

Francaviglia, V. (1990). Characterization of Medi-
terranean Obsidian Sources by Classical Petro-
chemical Methods. Preistoria Alpina 20: 311-
332.

Furuyama, M. (1983). Chipped Stone Tool Types
at Talli Mushki, Iran. Bulletin of the Ancient
Orient Museum 5: 109-119.

Gebel, H. G. (1994). Die Silexindustrie von Qaleh
Rostam, NE-Zagros, Iran. In Gebel, H. G. and
Kozlowski, S. K. (ds.), Neolithic Chipped Stone
Industries of the Fertile Crescent. Studies in Early
Near Eastern Production, Subsistence, and Envi-
ronment I: 117-142, Berlin.

Ghorabi, S., Glascock, M. D., Khademi, F., Re-
zaie, A., and Feizkhah, M. (2008). A Geochemi-
cal Investigation of Oobsidian Aartifacts from
Sites in North-Western Iran, JAOS Bulletin, 39:
7-10.

Glascock, M. D. (2009). Provenance Studies on
Obsidian Artifacts from Early Neolithic Iran. In
Geological Society of America Abstracts with Pro-
grams: 553. vol. 41, Portland, Oregon.

Glascock, M. D., Braswell, G. and Cobean, R. H.
(1998). A Systematic Approach to Obsidian
Source Characterization. In Shackley, M. S.
(Ed.) Archaeological Obsidian Studies: Method
and Theory. 15-65. Society for Archaeological
Sciences.

Gourgaud, A. (1998). Géologie de L'obsidienne. /n
L obsidienne au Proche et Moyen-Orient: Du Vol-
can & I'Outil, In Cauvin, M. C., Gourgaud, A.,
Gratauze, B., Arnaud, N., Poupeau, G.,
Poidevin, J. L. and Chataigner, C. (Eds.): 15-
29. British Archaeological Reports. Maison de
I'Orient Méditerranéen, Archacopress, Oxford.

Hallam, B. R., Warren, S. E., and Renfrew, C.
(1976). Obsidian in the Western Mediterra-
nean: Characterisation by Neutron Activation
Analysis and Optical Emission Spectroscopy.
Proceedings of the Prehistoric Society 42: 85-110.

Hodder, 1., and Orton, C. (1976) Spatial Analysis
in Archaeology. New Studies in Archaeology.
Cambridge University Press.

Hole, F. (1977). Studies in the Archacological His-
tory of the Debh Luran Plain: The Excavation of

1Ak Lol g Jlgr Jol oyl Jgl Jw | AP



Ak .
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

Chogha Sefid. Memoir 9. Ann Arbor, University
of Michigan Museum of Anthropology.

Hole, F., Flannery, K. V., and Neely, J. A. (1969).
Prehistory and Human Ecology of the Deb Luran
Plain. Memoir 1. Ann Arbor, University of
Michigan Museum of Anthropology.

Hori, A. (1988-89) Chipped Stone Artifacts from
Tape Djari B, Iran. Bulletin of the Ancient Orient
Museum 10: 21-46.

Innocent, F., Manetti, P., Mazzuoli, R., Pasquare,
G. and Villari, L. (1982). Anatolia and North-
Western Iran. In Andesites: Orogenic Andesites
and Related Rocks, edited by R. S. Thorpe, pp.
327-349. John Wiley & Sons.

Izuho, M. and Sato, H. (2007). Archaeological
Obsidian Studies in Hokkaido, Japan: Retro-
spect and Prospects. Indo-Pacific Prehistory Asso-
ciation Bulletin 27: 114-121.

Keller, J., and Seifried, C. (1990). The present sta-
tus of obsidian source identification in Anatolia
and the Near FEast. In: Albore Livadie, C.,
Wiedemann, F. (Eds.), PACT, vol. 25: 58-87.

Keller, J., Djerbashian, E., Pernicka, E., Kara-
petian, S., and Nasedkin, V. (1996). Armenian
and Caucasian Obsidian Occurrences as Sources
for the Neolithic Trade: Volcanological Setting
and Chemical Characteristics. In Archaeometry
94: The Proceedings of the 29th International
Symposium on Archaeometry; Ankara, 9-14 May
1994: 69-86.

Khademi Nadooshan, F., Abedi, A., Glascock, M.
D., Eskandari, N. and Khazace, M. (2013).
Provenance of prehistoric obsidian artefacts
from Kul Tepe, northwestern Iran using X-ray
Fluorescence (XRF) analysis, Journal of Archaeo-
logical Science 40, no. 4: 1956-1965.

Khademi Nadooshan, F., Ayvatvand, M.,
Dehghanifar, H., Glascock, M. D., and Colby
P.S. (2010). Report on the Chogabon site, a
new Source of obsidian artifacts in west —central
Iran, JAOS Bulletin 42: 9-12.

Khademi Nadooshan, F., Colby Philips, S., and
Safari, M. (2007). WDXRF Spectroscopy of
Obsidian Tools in the North-West of Iran,
TAOS Bulletin, 37: 3—6.

Khalidi, L. (2009). Holocene Obsidian Exchange
in the Red Sea Region. In Petraglia, M. D. and
Rose, J. 1. (Eds.), The Evolution of Human Pop-
ulations in Arabia: Paleoenvironments, Prebistory,
and Genetics: 279-291. Springer.

Khalidi, L., Gratuze, B., and Boucetta, S. (2009).

Provenance of Obsidian Excavated from Late

AP 1#9F gliwli 9 ylgs «Jgl o laud (Jgl Jlw

Chalcolithic Levels at the Sites of Tell Hamou-
kar and Tell Brak, Syria. Archaecometry 51(6):
879-893.

Khazaee, M., Gloscock, M. D., Masjedi, P., Abedi,
A. and Nadooshan, F. K. (2011). The Origins
of Obsidian Tools from Kul Tepe, Iran, JAOS
Bulletin, No. 45 Summer: 14-18.

Kim, J., Kim, D., Youn, M., Yun, C., Park, G,
Woo, H., Hong, M. Y., and Lee, G. (2007).
PIXE Provenancing of Obsidian Artefacts from
Paleolithic Sites in Korea. Indo-Pacific Prehistory
Association Bulletin 27: 122-128.

Kuzmin, Y. V. (2006). Recent Studies of Obsidian
Exchange Networks in Prehistoric Northeast
Asia. In Dumond, D. E., and Bland, R. L.
(Eds.), Archaeology in Northeast Asia: On the
Pathway to Bering Strair. 61-71. University of
Oregon, Eugene.

Kuzmin, Y. V. and Glascock, M. D. (1997). Two
Islands in the Ocean: Prehistoric Obsidian Ex-
change between Sakhalin and Hokkaido,
Northeast Asia. Journal of Island and Coastal Ar-
chaeology 2: 99-120.

Kuzmin, Y. V., Tabarev, A. V., Popov, V. L., Glas-
cock, M. D., and Shackley, M. S. (1999). Geo-
chemical Source Analysis of Archaeological Ob-
sidian in Primorye (Russian Far East). Current
Research in the Pleistocene 16: 97-99.

Mahdavi, A. and Bovington, C. (1972). Neutron
Activation Analysis of Some Obsidian Samples
from Geological and Archaeological Sites. /ran
10: 148-151.

Merrick, H. and Brown, F. (1984). Rapid Chemi-
cal Characterization of Obsidian Artifacts by
Electron Microprobe Analysis. Archacometry
26(2):230-236.

Merrick, H., Brown, F., and Nash, W. (1994). Use
and Movement of Obsidian in the Early and
Middle Stone Ages of Kenya and Northern
Tanzania. In Childs, S. T. (Ed.), Society, Cul-
ture, and Technology in Africa: 29-44. Masca
Research Papers in Science and Archaeology.

Negash, A., Shackley, M. S., and Alene, M. (2006).
Source Provenance of Obsidian Artifacts from
the Early Stone Age (ESA) Site of Melka Kon-
ture, Ethiopia. Journal of Archaeological Science
33 (12): 1647-1650.

Neri, L. A. M. (2007). Philippine Obsidian and its
Archaeological Applications. Bulletin of the Indo-
Pacific Prebistory Association 27: 154-162.

Neri, L. A. M., Ferguson, J. R., and Glascock, M.
D., (2009). Obsidian Sourcing in Philippine Ar-



; . . @k
191 gl g jlgr oliliadgs (2uwglianl o jy — pluwl 0jg 418 / >ule el

chaeology. In Geological Society of America Ab-
stracts with Programs: 553. vol. 41, Portland.

Niknami, K. A., Amirkhiz, A. C. and Glascock, M.
D. (2010). Provenance Studies of Chalcolithic
Obsidian Artefacts from Near Lake Urmia,
Northwestern Iran Using WDXRF Analysis. Ar-
chaeometry 52(1):19-30.

Phillips, S. and Speakman, R. (2009). Initial
Source Evaluation of Archacological Obsidian
from the Kuril Islands of the Russian Far East
Using Portable XRF. Journal of Archaeological
Science 36(6): 1256-1263.

Poidevin, J. L. (1998). Les Gisements
d’Obsidienne de Turquie et de Trancaucasie:
Geologie, Géochimie et Chronométrie. In
Cauvin, M.C., Gourgaud, A., Gratuze, B., Ar-
naud, N., Poupeau, G., Poidevin, J.L., and
Chataigner, C. (Eds.), L 'vbsidienne au Proche et
Moyen-Orient: Du Volcan & ['Outil, pp. 105-
203. BAR International Series 738. Archaeo-
press, Oxford.

Poidevin, J.L. (1998). Les gisement d’obsidienne
de Turque et de Transcaucasie: géologie,
géochimie et chronométrie. In Cauvin er a/
(Eds). 1998: 105-203.

Pullar, J., Yellin, J. and Perlman, 1. (1986). Source
of Obsidian from Tepe Abdul Hosein as De-
termined by Neutron Activation Analysis. In
Proceedings of the 24th International Archacome-
try Symposium: 389-401.

Renfrew, C. (1969). Trade and Culture Process in
European DPrehistory. Current  Anthropology
10(2/3): 151-169.

Renfrew, C. (1970). Trace Element Analysis of
Obsidian and Early Neolithic Trade. In Interna-
tional Congress of Prehistoric and Protobistoric
Sciences VIIvol. 7: 92-94.

Renfrew, C. (1977). The Later Obsidian of Deh
Luran: The Evidence of Chogha Sefid. In:
Frank Hole, Studies in the Archacological History
of the Deh Luran Plain: The Excavation of
Chogha Sefid. In: Hole, 1977- 289-311.

Renfrew, C. and Dixon. J. (1976). Obsidian in
Western Asia: A Review. Problems in Economics
and Social Archaeology 42: 137-150.

Renfrew, C., Cann, J., and Dixon, J. (1965). Ob-
sidian in the Aegean. Annual of the British School
ar Athens 60: 225-247.

Renfrew, C., Dixon, J., and Cann, J. (1966). Ob-
sidian and Early Cultural Contact in the Near
East. Proceedings of the Prebistoric Society 2: 30-
72.

Renfrew, C., Dixon, J., and Cann, J. (1968) Fur-
ther Analysis of Near Eastern Obsidians. Pro-
ceedings of the Prebistoric Society 34: 319-331.

Rosania, C. N., Boulanger, M. T., Bir6, K. T,
Ryzhov, S., Trnka, G., and Glascock, M. D.
(2008). Revisiting Carpathian Obsidian. Antig-
uity [online project gallery] 82 (318).

Sand, C. and Sheppard, P. (2000) Long Distance
Prehistoric Obsidian Imports in New Caledo-
nia: Characteristics and Meaning. Comptes
Rendus de I'Academie des Sciences - Series IIA -
Earth and Planetary Science 331(3): 235-243.

Shelford, P., Hodson, F., Cosgrove, M. E., War-
ren, S. E., and Renfrew, C. (1982). The Obsid-
ian Trade. In Renfrew, C., and Wagstaff, J. M.
(Eds.), An Lland Polity: The Archaeology of Ex-
ploitation  in  Melos: 182-221. Cambridge
University Press.

Summerhayes, G., Bird, ]. R., Fullagar, R,
Gosden, C., Specht, J., and Torrence, R.
(1998). Application of PIXE-PIGME to Ar-
chaeological Analysis of Changing Patterns of
Obsidian Use in West New Britain, Papua New
Guinea. In Shackley, M. S. (Ed.), Archaeological
Obsidian Studies: Method and Theory. 129-158.
Plenum Press, New York.

Thorpe, O., Warren, S., and Nandris, J. (1984).
The Distribution and Provenance of Archaeo-
logical Obsidian in Central and Eastern Europe.
Journal of Archaeological Science 11(3): 183-212.

Torrence, R. (2004). Now You See It, Now You
Don’t: Changing Obsidian Source Use in the
Willaumez Peninsula, Papua New Guinea. In
Cherry, J., Scarre, C., and Shennan, S. (Eds.),
Explaining Social Change: Studies in Honour of
Colin Renfrew: 115-125. McDonald Institute,
Cambridge.

Torrence, R., Swadling, P., Kononenko, N., Am-
brose, W., Rath, P., and Glascock, M. D.
(2009). Mid-Holocene Social Interaction in
Melanesia: New Evidence from Hammer-
Dressed Obsidian Stemmed Tools. Asian Per-
spectives 48 (1): 119-148.

Tykot, R. H. (1995). Prebistoric Trade in the West-
ern Mediterranean: The Sources and Distribution
of Sardinian Obsidian, Harvard, Harvard Uni-
versity Press.

Vogel, N., Nomade, S., Negash, A., and Renne, P.
(2006). Forensic 40Ar/39Ar dating: A Prove-
nance Study of Middle Stone Age Obsidian Ar-
tifacts from Ethiopia. Journal of Archaeological
Science 33(12): 1749-1765.

1Ak Gl g Jlgr Jgl oyl (Jgl Jw | AE



Ak .
el Ll Gl bg=o 5ld sl g ydleo (RLliio qyl il 4> gl Slallho 43 (59 30

Voigt, M. M. (1983). Hajji Firuz Tepe, Iran: the
Neolithic Settlement. Philadelphia, University
Museum, University of Pennsylvania.

Voigt, M. M. (1988). Excavation at Neolithic
Gritille. Anatolica XV: 215-232.

Wright, G. A. (1969). Obsidian Analyses and Pre-
historic Near Eastern Trade: 7500 to 3500 B.C.
Anthropological Papers, Museum of Anthropol-
ogy, University of Michigan 37.

Wright, G. and Gordus, A. (1969). Distribution
and Utilization of Obsidian from Lake Van
Sources between 7500 and 3500 BC. American
Journal of Archaeology 73 (1): 75-77.

Wright, H. T. (1981). An Early Town on the Deh
Luran Plain: Excavations at Tepe Farukhabad.
Memoir 13. Ann Arbor, University of Michigan
Museum of Anthropology.

Wright, H. T. (2005). Chipped Stone. In: K. Abdi
(ed.), Excavations at Operation W263 at Chogha
Gavaneh: Report on the First and Second Seasons,
1998-1999. Tehran, Iranian Cultural Heritage
Organization, Tehran.

Yalcinkaya, 1. (1998). Découvertes paléolithiques

/N 1#9F gliwli 9 ylgs «Jgl o laud (Jgl Jlw

en obsidienne en Anatolie orientale. In Cauvin,
M.C., Gourgaud, A., Gratuze, B., Arnaud, N.,
Poupeau, G., Poidevin, J.L., and Chataigner, C.
(Eds.), Lobsidienne au Proche er Moyen-Orient:
Du Volcan & I'Ouril: 235-240. BAR Interna-
tional Series.

Zarins, J. (1990). Obsidian and the Red Sea Trade:
Prehistoric Aspects. In Taddei, M. (Ed.), Soush
Asian Archaeology 1987: Proceedings of the Ninth
International Conference of the Association of
South Asian Archaeologists in Western FEouope:
509-541. Istituto Italiano per il Medio ed Es-
tremo Oriente, Rome.

Zeidi, M. and Conard, N. J. (2013). Chipped
stone artifacts from the aceramic Neolithic site
of Chogha Golan, Ilam Province, western Iran,
In Borrell, F., Ibdfiez, J. J. and Molist, M. (Eds.)
Stone Tools in Transition: From Hunter-Gatherers
to Farming Societies in the Near East 7th Confer-
ence on PPN Chipped and Ground Stone Indus-
tries  of the Fertile Crescent, Universitat
Autdnoma de Barcelona. Servei de Publicacions:

315-326.



	Pages from JRA-v1n1p55-fa
	JRA-v1n1p55-fa
	5
	Untitled5
	1
	2




