[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

Po—1 :(P)Q 111€o P (aiwolmly angly

Z/_Zﬂyﬁ,&:/';, DOI: 10.52547/ira.9.2.376 URL: http://jra-tabtiziau.ir/

\FVA

I @ o)y s
CrossMark

& Ak ¥ ‘slbgi’ﬂ S s )le 9 b SIS 4&&34355
P! Gl 53 42595 a5 g ;SSlear S (oMl gl

T G W T U5 Je Bl agls M 15w Ly
el omolys dstiny cysolys S5l (ool 13T oSels s pole 2IKIS «pulibylinl 09,8 el )
Olrl el B, gl olSitoloj] da Solid g S5 5:8 01Stimngy (sl (28 g pole olSiimg, ¥
Ol Ol (Ko e (olidplinly oaSinggy Lty ¥

11€e P 10 /0 gz AYG 1€ P /00 /Wo 080> A6

LRV

2 95 =l J B9 e g (nrdllim b (bl slavoly aSiud Sl is pMT il 53 4565 4 5 xSl 265 Sl sladbge
5 odel s 4y Sl (oS Yo ety ol 33 5yl355 6yl asonl 1 oMol lgl g lols g0 solish liasly cllline
5 B i ool 5 oA kb 5 (¢ e oS 5 (6 ,uS0iI] g adllan sl oMl 0)g blg] Cents b Wnabogime )
5 Blyw abogome (gliind clagSil L ol bes duglio g adllas 390 sloabgoms jlosal Cund 4y glaed oyl ol S
5 92 3ble b )b laely Gobo I kil ol @)lod Jlaisl () polaie 4y Jl landd 13 0aldjgl 0j5e (glaied (slagSill
o1 plol (S See (AIStalojl T i) b g o 3,509) L (oaliasl ¢ Slie lillas bl yr Gimgly ol sl ol 8
igad 03}lg> (SS9 S5y (o 55 bl 2 il o 3l g Wd (ol S g (slid S (gl (slagSil i > i s e
aited clogSil amd o oLt (gl clagSil (liddisS gl 60l LT uSiyg)Seo by, 3l edlitial b g Bl (g pate 30T ol
€55 gl slo > date b ol (slagSill jl ©)lie & K9l o s Cilisie 09 gy 4 6l JSB bl rdbgme (pl ]
bl Glalllas s 035545 )T cwdin SLSF gy (el 5 (slopls zlaie b oaul sla gl N S sSl o ploess alade b
el 5 Gl s Sl ddogoea 31 ol o 4y (Sl (clogSl L gl cnlid (g,mls i 1 Iodiges o) 45 amd s (b 30
ot g9 | 45 45 5 Sl 15 dladed (lasSil (g paie LS 5 oo U5 (S Se Sltilefl @B izzen )l

ol 0391 yo5 S > a4l Wby (LSl odel Cuwd 4y yiuSB Ll 10 g (1ol g a5 s Sl —lyguw —SKlow

bita.sodaci@iau.ac.ir :lslKe Jgtme shimm g *


https://dx.doi.org/10.52547/jra.9.2.376
http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o < —_— 5 . g
voe o gl gSal (g uaie JUT g GuliudinSuuw (uwluineagS &NUML?

Ao .Y

1 Y: 3752695 4 38s X: 606595 Y:3752210 5 385 X:605380 olilyis claisee b 465 45 5 ,uSles a8
B39y (Sgw 93 ) Sy sliwg) S pe Moudn ) (ll Gl ) Pl bl 0y Jlod (6 yragkS” ooty
sbooly aSud I (i g 3 Y Gle o515 > Sl adate cpl load @Bly SIS 59y @ gy 9 XS
b islS gl mpeyio Jia slin 5 Mo Loyd adhaie ol Colue bl e e 4 o b b))
Jad o3l 0 el ord ploul copmd M bwgs \YAS B WAY claJle o Jead aw (b wlisliul
2l S ag 3 9 ¥ 5 ¥ oojled ol il 5 WSls W5 » EXT1 gladle 0 OV Jls jo b islS
(S b g WS des I calie glalad j» ol 09 Aol 4 by sbay ezl LSL"’)‘J
oS Sol Cowd 4 i axhad £ dgan ( xaw gl oy 5l B g (35 WS 5550 9 bled ) ode cla gt
(laisoglge ) QoS gy & bl Slisle]] @l ol ol (glatid ojpe g S loyle Jol
olidy) g oliddisS 4 Cusl odd o GimgRy ol )3 25l wald 1) ol SKitimggy (ly (ghadlate e Yl
6390 Sl dl.n»?i;” 9 d‘)‘“‘" Sl dhﬁiﬂl b O] duwo o 9 4:».)9? 45 )‘K’LP L5 el Ls[:a}ilﬂ
5 woldcoy, Hlai | daid ol asad Yoo imgh cpl jo cplplo ©ed adly Jkil fdandd > ol )l
oM walp el Geomen load guadl sl gy il g w85 )18 adllas 390 (v LS
aahdl ;5 Ll ol g Llad S )15 pmie JUT 3590 (wSig,Sue ooy b adiges oyl 5 ooliws  alKislej] LIS
cald owlidp 5 ulidcsy, Olllbe gulol » adsl slaowyp 3 sl B85 )15 (oyp g oS 5)50
Cuwl 00 oaaliie Gl s Jliwl dbgzeo odol Cuwd @ ladad Sl L dbgo 93 pl (s gSl o (o)l
ool Cawd & (glauind slagSl —) 1l Wleyle g ol el (slaian g (ol ol » (Swan et al,, 2017)
3390 1 & g L =Y Sigd oo pundl 09,5 Lix &y LS 090d 5 wlidry) 5 5l 458 45 9 Sl 45
S oS 3,8 ool lgi oo LT Jdl cpdondd 15 ulis ol 0590 ¢ Bl yuw ddlaio b bl duslie g ladbge ol ;I adlllas
2 SSS adsl ool bl L pais )JU ool =Y Sl adly sgng (Suyb sladbese pl o (sladlaiol s bLS )
Sl 005 oalatwl ‘.h}ij‘ L)”‘ AW

.'.asj-; !‘“ .'.w: .Y
3b oy ¢ 28ad BT 1 ool b (s yg8 ddud 0590 > LishiKen g by cd o lis ord plodl ola )y
lodls )13 gz 390 |y 2039 (oMl (9> Blgl 0 Blate g jplisd e (08 (slaadid oS ol glaaind
A el () SOy b (S Sl ol Hsliss (Fo)lb claaded & aad e Ui bgw)p ool @
(Brill, 1999; Brill, 2012) cusl 039y cglie 55 olinds oo Ylainl o ditud cglite Mol (g pais @l 5
5l oolatwl b yplins o 58,5 qod o6y (yllod o gy jl A Uiged & g Cuads § MoSS ISt (glde gazes sl
ke ol 3ol (ol S T b8 edle g ab] so Hlowd 4 Sl —loguSilow (sladind g9 5 (Kon g g
Wloss asle ! 55 ond Wi sl dlge b Ylainl 103 09,8 dw g 1yl o el Uit i ol 5) 09,5 du
ST aie) p3 dgvge slaills s asuie Gua L AYAS Jlo | s S8 claiags (Henderson, 2013)


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
\5@-“‘:-‘[3-“1-2 Ry liwl owg jy swoliliad gs

018y IS gl olKiulojl )3 9) Liw Blge @) 9 Grl (Pl ladded orind S CLS Y oS g (g paie
2Bislejl Gldllas ) odel Cund a4 ol ] o el clatun 98 g pole oRiimgi > bSOl ¢ b
sais g 5l glpl 3l ead adllas glhadis e & sad e ol Sull o claadd
OlS 5 duslie .l ol odlatl )5])"A§ obe Gl 4 lalS s | sl calo ;a8 sn Saklygw — Sl
5 e jredeaS] (Sig Lo & Amd e ol plan 500 Gblie b ol il (3blis 3l oad LT (slaadid (gpate
Conl Jin Gl 5 el yjom wile wlnte 58 0je> Sladigel & Cund Slnl loddind ) by
Oleguns ol dlge Lise oS g oy & hiKea g S Jebl (pisen (Bahadori & Agha Ali Gol, 2018)
Do 3 gl gl dbge I sdel Cawd A (lhind gyl g laoye BT o s FIST s SIS 0yed (cladiad
T laid Ggybs o5 cunl o et adiges (pl WUl ol ol y (Agha-Aligol et al,, 2018) xilass sy
S lgie a4 lalS Sl sl p oS s Sal —lgw — K slodins g9 5 (Sen d9b o ¢ ,gli
s ey gl (sl slooype WU 505 Byl i g Mg baded cpl Yol  cul ond oslital
L5 o 4 o o3litul Hgl3laS e3le lgic A 95U Sdme e3le I dbgme ! (ladind (clamo e Sl jd 4 amd o
5 S5 debl cwldllas oyl y o9dle (Agha-Aligol et al., 2018) 1l ail e ojg> 5l oyge cpl Sls)ly p (canli
odlo (bl p (oMol 093 13 Jbodsd dad g w218 KIS b dbgome (gladud (olagSl LT 5 adlas b ), Kan
Slodds ol Jglite mlio j g 25y Colis ;KuaSy b dbogs 93 ol (slogSill a5 WS o by |y o oyl ollS
qodwdanS] )l le Wgd o ddud LS5 3)lg Hol5lS odle gyl 5l 45 (g polic (Agha-Aligol et al., 2022)
Moi gladinds — ¥ 95U ladind =Vl Bl )l a5 A8 o pandl 09,5 90 4 |, Sal g o (slaaiigs
950 il ) oS Cul odd asuie J(Agha-Aligol et al., 2022; Sayre & Smith, 1961) ol3 yuSk 5l o
3 ons ale Sal = bgw il claaind 1 g sl 1o yd VD 5 oS mawliodns| 5 oo jiodsnST 559 lde
Gy o Ogls piored (Sayre & Smith, 1961) cusl fopd YO 5l iy 2T 93 (pl (59 Jhde sSE
03,5 o g 4o g 3JUT LA-ICP-MS g, b 1) Glysw (sliud slangSl 5l anlad 93 ¢ 395 365 (6,58 4Ll
ouiS Aol 9 4 &S Cul alisee ddlaie Hlos 4 Blaie By ladind W o lis Lidgh cpl adel uls .l
LWV u.,l 3 04 Pb;.il dlzz»uum”: )i.g..) )l .(Nash, 2021) ool 614.3]9.2.@ |)9 9 dldla.’\.o C))L?:'i e d‘)...w oKl
ol cabo gygld 5 Jeislin (slodtied olord oS 5 e B L0 58 o)l ) Sa 5 ool Alis 4y 55 0
sy Sl LSLMU}‘ O?"l).ﬁ.’. g 3 O‘)K.o.b 9 ¥y éll..\o .(Emami & Pakgohar, 2017) Cawl 045 fb;.ﬂ
(Salehvand et al,, 2017) wlosls ploul aileo M) 0,93 )3 (6, Sadnds i b olil Bam b XRE g, b Jusjlis
S Sllllas 5 ol dgumme Slobs 0)9> claadnd b L pe glagingly o5 awd oo L 00 plxl (slo )y
5 Slwls 093 (glaais | a8 olazdUl opdol .ol osds pll Slols 0,93 (cladiges | (3lasd g9y p (oS
1 gt Wle  Sliwl dbge dix 5l odel Cand 4 cladiges I (ooliwi ol 13 a5 cunl g lidss 4 by ye o
5 odel Cand a4 (lind @lahad ) wges AN i Sen 5 (Syme cpimen (Brill, 2012) cenl os b)i5 3lye
45 550l )13 Jelos g 4235 3,90 ICP-MS (alajl b1 (sigpel 3lpe )3 b log abogome (ol (slasdgls
093 (sladiges LIE a5 wad o ol Slivlel]l bt 5,5 ey Slole g S 090 4 adiges () Caosd
dlge laie 4 alS S 1l cole )3 g dsd Sl —logw — Kl £45 51 puidd)log 5l ool Cows 4y Sl
@ lllie )3 (claiud gyl wlisp,d wlol p Cgumens Cpismen (Mirti et al., 2008 )l oas oslil 4ol 5la8
455 45 9yl 25 dbgone I Slule 0)93 (gladd Clegian Jl (o305 (55 2 (SgSee (09 5l oolisl


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o < —_— 5 . g
voe o gl gSal (g uaie JUT g GuliudinSuuw (uwluineagS &NUML?

Aghar) cool @l sl ) 1y Lo 5 (gpmie S5 6,0l & idg (sladed Byl Ll el o
L oSl cpeaidd (6lgm oMol las 55 oyl g Adg lgie cow (ldllie > Sadus byl (Aligol et al.,, 2019
a ol clbcals bl p oMol claygiS ) odel Cund 4 ladnd clagSl Bymo 4 & Su,l yaw
S alads jlcpl p 0gMe (Shishegar, 2018) cuwl didlyy pMul s Cpe g Gy ) Oyl oy jolaio
s )3 oMl §1 5 s oSl gis cov elalie ;0 sl (el (glasSil wlidcsn, ol
ol > ((Spaer, 1998) cuwl didlyyy ouliiygl 0590 j3 Ml 51 S (glainds (ool wliddisS 5 (Syme
by S )18 opate T 5y00 g 0sd sy llbcs, Jlai 5l oMl sl (gladed slasSil g3,

ilodds duslie il il 2B g 5 slaabgxe

o9 (g 9 dlge Y

sl 01d ploxl (ol g Slise Slalllan bl (ulai Slalllas 5,505, b (o —(dhnog 29y b Jimgh o
5 Blyo slaabgore cdiged b awyp 350 slrdigel derge mlie 5 slaibuls’ Cllllas yolwl p dlsye pl )
e gladiges (wSugSue I o) I edlitul b (gam dlsye 53 sl oad duglin maliygl 0590 (sladind
5 3T bliie cas cladus slagSll > ad) 5 a4 adgl dlge ololid g oaind LSty polic ¢ pSojlul (slp
Sloads oo

b (SagSl (wludeoy ) 9 (laddigS (ow) 5 9 Tl £

Pl (Spear) sl (gaipmmads bl 1 4165 45 5 Silen 25 abgomo Sl osal s 4y SlagSil pwlidesy,
daiio b ool (slagSl =V o5l Wl )le a8 55 panddl Cilises 09,5 B & Iy gl e s cpty il 00
The flat ) opldes gate b o el =Y (Circular bracelets with a circular cross-section) (glouls
(Twisted monochrome bracelets) oply zlado L oagl (sl —¥ ((bracelet at Jahangir Dome
oy gaw g okigd LS5 s @liss ol slagSdl -0 o (Protuberances bracelets) lusl (clagSdl —¥
Do o dinly o S5 glaog)S pl I SO Syme 4y 4ol jd &S (Mosaic bracelet)

01> &lade L ool (5lagSAl £

PRI tveve u_b.)Jiw 9 u}da&: uL..j).’ 4J9§)b J508 9 d]bﬁl.) é‘aﬁ.ﬁ a.‘a_w le)‘.) daJlleo d)90 Lglb}ijl )l 459.03 dw
b el Ll Sy prbaws gt 55 oo diges dus yb 9 ) S5 lagSll ) o plosl (o)l pdiges polusl
b g Wlodds agi (60Meo pow (1x8 Jolol 5 ool 5l 565 ol o(V Joda) Cuwl 00 odidiey Sy M (Sl ey
el ly .(Spear, 1998) %5l3,55 5 oYL Slglyd g LiiSTy 5l g cul atily aels] sl gy 55 ol o)y90
Ly ol gw 99 3l )50 anl dlgd SKeS L g atilyy gl dgd SO L1y adud Olie jl o5 Hlade (glauins clagSl
552 09t BB (Sladed Jstho o 93 (losy pb 4 g Bdgaice Jog o 4] ol o 93 9 0dy oSl il o5l
o o 3 el 550 gty § 105 o Bl |y Lol (B s (3,5 )5 L S w0 2l ()3 e (B 5
65 Hlas @ aato ool p olg o |y bl olds aitun S5 (gladls cladnd clagSdl acn oS ol 5l sy
Jol €55 95 el 31 g (slasSl o 50 s 55 S'ei 9 ST w0 pldpsd slopld glaie jl cjlie a8 5,8 punds
(Spear, 1998) 5445 oo bl &y & pow £55 9 Cawl guly jlow


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
wub‘“’b Ry liwl owg jy swoliliad gs

051150 ahado b G55 glagSill L£-Y

9 & Olsp olel p & A opldes glhie b cov gasSdl Gy 4 awvyp 3y50 (slasSl 5l diges 035190
Ol (Y Jos2) silpe slajled b <56 lagSil g 5led (9 €85 slagSill ) Wl )l &S g8 o S 09,5
(Spare, 1998) 13,5 (oo (£>Mo p)lo 9 pgwr 15 41 (Sloj SLai | g At S5y S LagSl 5l 095

Slea 15 5l odel Caws 4 S5 (gl oo b odlw (bagSll:) Jai

CJ““’ _ . 0, los
(oo | 55 &5 5, cgis |7 o
ghado Lgos
Yo ilb oxb
’ 53 yed g 0dlw Sl 8 ibe b odkd odube — 3
Vo 05 gk gl S | Bae wx/: o 9 e ol B1
v L;daw t_i:) S
G
-
a)ib
YO by O8F O9v 9 odlw ‘59@‘ (Bho iy Lo gy ~ jaw ol B2
¥k O aw Ky Lo
ol oxb ey e 25 bod etde
Vs O O5F o g ol oSl | B S °J4'~ oidy i | B3
o Ky b
- - - - - Ui
Salee 35 abgome I ol Cund a4 C5T clwgSl Y ga
S| e .. L e | oles .
(ecshe)eslst . 5, on e cudlis . 29
g Nta
s L\.J: o)g.l.)m..'o .
D i o b gl ol S | o B 4
. e by
v | O
VYIAA.L D)’l')W’“';
Vil ) 7 #5k5 lo B5
: e iy 2905
ops | (D
Ol 0 yl3s _
' e e 09 o3k (565l
Vil R . . <l B6

O 1Koy uLw.ngJ.ub 9> 6 lods (gl



http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

ARIEAWY
¥l

o)ilbw,}

Sho g

O o3 (5o
Sl

olo

B7

dal v
Yl
NS\

o)ilbw,}

(o by =

sy b oSl
d9es

olo

B8

L v
Yl

o).ilbfv;.'o

Blo Gldigy b s

b o odls 530

ole

B9

dady Ve
Y il
NS\

o).ilbfv;.'o

D

Blo Gldgy b s

sy b oS
Sd9es

ole

B10

\ARSWY
Yl
0 :ylad

°):’.l->&‘.-.’

D

gy b 0 s

S5l 5
S

ole

B11

Ve il
Yl
INER\PY

D%

Bho ldigy s s

by b S
P90

ole

B12

Vedlads
Yl
0 :ylad

D%

Bho Gldg b s

S5l 5
S

ole

B13

\ARWY
B:ligy

D%

Bho Gidg b s

O 03l (66l
e

ole

B14

Y il

D%

Bho Gludigy b s

O 03l (oSl
e

ole

B15

€0 P Uthuojg_j.#gg[og)oJLoﬁup.@ULw| [2



http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
\5@-“‘:-‘[3-“1-2 Ry liwl owg jy swoliliad gs

PIRCS IPAEYCH IR 2
oolsdigS g S ks 5l gl oyl ol el awd 4 )] 5l iged dw a8 sl Jlan] (lagSl Jolis 0,5 mogu
9 pow 0 )3 45 5 o0 omlile (Gl 93,5 sla Saolyy Bl s )3 Sl 09,5 i o o 095 s &
- ol bngSil o 53 JS (50050 S5 la Sl pgd 09,8 (Vo JS2) wlanils glyy (o0Me p)ler
sl oo o s ST oL s 0,5 (b IS S5 gl 535m oy 5 e 08 33 e 45 39
ool Cawd & (i clagSill (Spare, 1998) (Vo JSi5) 33,5 oy (6o pylen g pow slogyy 4 ol b g

(7 Jyie) 3tn ) g5 1 4095 45 5 Sl 45 b

(Twisted monochrome bracelets) b).l'b éb.a.o l.: b..\.yls dl.bsiﬁ.” £-£

¥ oS oS g ol b cloges b gl <) gl e 43 s & g 5 ool S
g b )8 4 lizesd g Cusl (gl kol alate & diuz yr (o8 g b oSUI Y g 18Tt (slagy b olagS)
Slago b ool g6 3l 455 45 )3 sdel Cuwd 4 (5ol (Spare, 1998) (Y JS3) 33,5 oy (s3Meo piin
a5 &S Sl pl b cunl ool slasSl wsle ) SO osnl slagSdl cile (P Jais) cul wSTite
o ol g BB |y I Jsb )3 9 olsiee o8 1y S gy Ceannd S alie S8l (2 IS
(Spare, 1998) 5,4l cawd 4 1 a5 )90 (Zeoylo o g ylad 5 250l

(Mosaic bracelet) s0igus ;1,55 gl (idi b sauwd o 37 (52 gSI €0

5 ol 0ad (155 Slo 0jgpd axhad G g jew wdin LiE b ol maw &5 cov  Slige (695 dalad
&ls) Mol 0393 )3 (Slige SlosSil g5l w3 o LS gy p sl ol Cad 4y Sl 15 sl 29l
(Spear, 1992) (& Jgin) cowl 0392 goly S slos 093 53 g Llosal cawd 4 yumo blio ,d piu ¢ wlazsls

l_ oooooO

4-OO0O0O0
b
{- ccaacc

(Spare, 1998) Jla] (clagSil Clisee (glaz b ) S

V [ 1EeP yliuwoj g jub (g 6 losdh (ogillw


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

eee o (5lagSdl (g paie JIUT g ol Suw (ouluiosgS &Nuwb

JUCTYNRW S5 B KPU P PRI O PRTS

ghie | cublad ) oo &y Ry

(3o deo) wged

13 -
palaby | T agbe | clpblelabsd |

Vilige Q S A

Voo lud

m o iie b S RTARATN P
V0 iy " Dby b o claplhel sl o

Yo:lad Q o Ay

V0 gy

d-=

d ===

b

77 =R

(>

(Spate, 1998) Jyussl 01> dlaito b oanli (glosSl glag b ¥ S

a5y 45 5l Jlymml 0> glade b oanls oK1 :F Jad

(o) o i | elis | S Slip | wpoles o

L e
oz b oI
Vel onb Slo Uiy SREs 54

NS D e |

25l 255l (Sljge ditwd I (glaskd 1 0 Joux

(ocshe) Lgas

Tk b (Sljge s
Yo :l.x\l.f o cdlb}&j ‘.)))'
_ Sle °j9)ﬁ'é dalad L_§\: 9 L;w.).db B20
Vi | O | ks od »

1o P Uthwjg_jﬁg‘[ogboJlo.ibg[o.g:de|A


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
wub‘“b Ry liwl owg jy swoliliad gs

Wl Cou y (codld Julod o (udai axlllas .0

Cawd &y (3L sl laded lagSll Gl dbgme 53 (olnl 038 )3 )55 4 9 xSl 265 dbgee 5 0Me
Gl yais )l xSl 15 (lagSill 4 (ool cnled qwlibesy, jlas 51 gl jlas 5 lngSill ol ol ool
(W wry 08 B g 5 e Gl 090 Bl 4 (] cwsd & cul ol (B0 ol S
odel Cawd 4 (glaind (lagSl (Whitehouse, 1968) cowl o0 oo Ggmie (o bzds 1> (6556 4L 'y Spte
o2b duglie g Cillae 455 45 g Sl W5 | (w)p 090 Gladiges b (wlidcsy) Hai I Gl dbge |
VAVY VS5 Lo 5 b i 3 yogle Coly dgnd )l o punlSSl 09,8 (S amsgs Abgore (ol
@ Ll Coodd &S Glyaw )3 oid CaiS slaail plo g (gladind Slegiae (Whitehouse, 1968) cunl ol iglS
(Swan et al, 2017) Sgd o 5 ) Ll 0590 )3 (ST cyio (Ml gl g (wiitin ()8) (Slolw 0)93
Gl ool Cawnd 4 (6 )lu (sl Slabad (bl pos ;3 0as plol awlis il (sla 59l 13 s 0)Lsl 457 ol e
5 obre sloaded (0 )l g5 5l clbaded 05 aw & gl JS5 olul i 1 Ll pegle culy oS
A BlLS b Olo i b g S0 sl Jold (B)d (o)l laddind Cunl 0,5 s (g pan (slodind
Claiins gyl Joli oo (gladuins Cul ool Cavd 4 55 itoln 090 ;0 Ll diges g ditun i W86 o
okin bglas | g ou8 JSb @ SLgP g At agilay g laplonid g ls daduls’ Lol &l s 5
ogMe .(Swan et al., 2017) cuwl odds (S 5 00000 LB L Bo,ls Jolds (g e £45 (slrdind Lgd oo sdalin
o) ) USuiie 35 S g 03k 1 4 el Cd 4y Blysas )3 55 ol sl slagSll dniinds oyl
Sllllas g duolie o 4eldl ;> (Swan et al,, 2017) ditwd sbuw g 3,5 jo,d cjuw ¢ ol S, 4 (cladins S5,
sl 00 a3y Ll s 0390 )0 Bl (gladind (SlogSl wllddisS o (S ymo dy (nelas

Sl Slojle &35 s 095 @y 4 sl I Glgiee |y bl ojge )3 Blynw i (laded lagSIll
alaio b oaol glagSIl =¥ lia] (clasSUl —F oplsps alaio b 55 (clngdl —Y cglopls ool (slagSall -
(5 Jsis) (Nash, 2021) _wiin Slig b oS3 -0 5 (ol

(Nash, 2012b; Swan et al., 2017) Gy (gl (slaoSdl wlisdisS & Jol>

o)g.l.) i
] Glas ) =
Lﬁl d‘o)g.b odlw L;,S:JI =

| Illlllll‘l IIIIIIIII I

o)ilb
las

O e L;‘o);.b odlw d}ii-”

9 | 1P yliwoj g jub 9> 6 losk (ogillw



http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

CoS ‘59@1

CoS ‘59@1

&2) olow 3%

oS (5o

3y; = jaaw Slo

JasT s

o —slogrd = jaw ole

DiID:ID:IDEID%
i i i i i

JasT s

Sho ider jew olo

o
O&_
v

o.\,ﬁl}' Lg?idl

o Lidgy b juw lo

o
OL
v

oAﬁU d?i;”
Jyeges

Sto by b ol <l

o
OL
v

oAﬁU d?i;”
Jlyse!

Cod )
50 5 e )5 <lo sokin Slsp b S
= cle i S5 | o5

3)5 9 3008 U9 b s

Gl y gadnd slogSl L 465 45 5 1Slea 1S abgors jl ool Cuwd &y (liind (oSl y (ks ooy b
Sl jui Blyo > sl GlagSill 95 (Jg ditad w0 4 4nd JSS 5 S il oSl cpl €5 0
b 4 Bt 48758 0)Lal oS WS15 9 Alold b slagy b (2lagSll g odle S5 ol slagSl 4 (g5 o dlor

1l€o P Uthuo_jg_jﬁg‘rug_\oJLw:b‘[u@:dLml lo



http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
\5@-“‘:-‘[3-“1-2 Ry liwl owg jy swoliliad gs

ol 030l Cawd 4y 4565 4 9 WSl S 0 Sl jl 9 pl (Jg ((Agha-Aligol et al., 2023) souwd oMl
@ leie 45 ool Cuwd 4 (o ligls &1)S 5 bosd ded g KIS, dbgome ;3 o3l S5 ol (lagSUl e
5 ool Sglito oSl )55 15 o odlitsl adgl Sgo 1m3 e s o pll (glo 3T gl 5 anl ooVl dilis 59
Sl a5l 5 e oSl izen (Agha-Aligol et al,, 2022) wlazils Jolite Mg Joeo Ylas|
gy Slogid (S1aSs) 4y oSUl dabad s ol oS sl ool Cnd & 35 3lynd ) il pad (S35 ) Cdidgye
O 38 Glujgs el ) 49ll (sla gl s (gilge (slalas g gole SLSE s g Cusl (b g b
lnosw 4 1y Ll g 398 00 (5SS g 0j90 (i35t 5D 45 odel Cuwd A xoye g 0wl 0dles (glaudnd ¢Sl dalad
odal Cuwd 4y K5y o,8 4 (el g ol ) S5 coSl 55 e ely g ddbate y3 lodly Cons G0 wi B pgus
wp & ladlaiol 3 Gyl wyp slp 4ol > (Shishegar, 2018) cuwl pMul 3l iy ()lygd & Blaie &5 ol
Bl ooliddisS o bymo ool Lo bsSl ol ol 00 Al palisysl 0jse 13 dgrse (gl clagSIl
21y wygl o590 ) olibliusly (slagsbols” 5 osal Caws 4 Pl I Sy (slaiid (slagSIl ¢l (Spare,1998)
ogSl =\ 2 ol S sl 03503 pusd 010 09,5 oz 42 ) il 5 03,87 (gl o P 5 Coy) (el
Sy sz by 5 anls slogSl T ples ghio b <o oSl ¥ oordae Sligp oah ol
s (il (£33 (6loog)S 4 (rlaw CUSH g cuy (elul p oS o a5 (oMl G gSIY 5 (Spacr,1998)
2 T 5 03,5 (byme 53¥ho piin 5 pus )5 &0 e | s b S, 03,8 (slogSll Ll (Spacr, 1992) g o
5 Siorel e o die dilate > alBon i > (gladed (5%l addad iy (izmen Wl oo Pl I iy slagSl 050
9335 o (G0 pidn U pgd (1)3) (oMl Wlio g gl (19,8 4 & Conl 008 (B)135 B) JSole Lawgs 40900 5y
9o Sy Lol S (S5 ol el oSl S5y 4 ol el 5SSl el @ ls g0l L
oloy] (Northedege et al., 1988; Grabar et al,, 1978) cul ol § b wlw (oSS, b goye 2650l ¢ jow
L 1, T e ) 5 s ok LB gl 4y diges <54 o 4y ol iino ngSil 1yl 3y90 p3 St
djow 48y Byb Jld  glaj b dalaie  (Shishegar, 2018) Sl o Blyw (glaiind (aeSl b duslio
Gl 002s Sl (5l gl Jg 33,5 ot o pm 9 90 018 4 o] Candd o cusl oud ()15 (sl (sl
oMl lygd 4 laie Wlosds  wliddisS ! bwg a5 asall 403 3l ool Cuwd 4 (slagSill (Shishegar, 2018)

ol 030l3 Cansd 4 )55 45 5 ;SSlen LS ) Aiged G > 4 gSUl jl g ol 5l g «(Spare, 1992) win

wSw9,5we gl
lotiges spaie U1 o Johite slaby, Sl (So g et 4 Sis)See gy 4 paie U
S )88y 3 ogion 95 &Sl b (Sl 51 X g Jeud? b Sy 9550 b U ol Gl
S5 8 290 00 JouS (slaasidio X slagiy oy 3)90 Wiged 0did S5 polie ol b (g 35lo (5550
oximd |t yolie (539 ) Clale ciyme (55,1 L X slagiyy 3las g digad )3 39290 polie £95 X slagiyy ()l
D9 SWles & asg b it cpl 40 (Van Wersch et al., 2016; Demortier, 2005) &8 o aswive |y diges
datio pdaw 5 wSigySue LT 5 0nd ags (i clagSl I o oo dix Slal b o lndiges ¢ awyp 390 (ladiges
293 3 (545 b g YIYMeV (65,1 L ogian 4ol J) (onSzn S U1 plosl (el conizman ol 4B plol Ll
g on Mg (S 55 o pole olSuingsy Bl Squly olKutulej] YMV bl Sqbly 0rimdmli bungs 48 Yo—0-pA
el 55 o ool 4oL b el 0395 stagySn Vo ) e I ytalej] cpl > e Aoyl B ] ok o3lizd
X andl (5lo)lST el gl s 4 Ty oy 0590 slodigad Sl yieg)Sen Yo dgu> Gas b e imgh


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o < —_— 5 . g
voe o gl gSal (g uaie JUT g GuliudinSuuw (uwluineagS &NUML?

VeV SSds ©pad (chly g )5 )15 (639,899, 4,k do Cpnd 43> WO wlj y &8 Si(L) b, ]
39081 S s Lawgs 48 03> (¢ yglxen 5 4Su,b gySun wiamms | I yinlojl ol (> Cpiomeds ol 0ad 0dli il ]
St polie ijg duoyd dmslme gl (Mirti et al, 2008; Oliaiy et al, 2009) Caul 01 ool sy &bl
sokng o8 uSnsS JIBley ) e nSinySee ptalefl o enl a4 ladib el ladiges odimd
o1 osliz] (GUPIXWIN)

51 ookl b oS pnSigySan yinlesl 5l ool Caws 4 s 5l o e 3510 b l38le 5 opl (Abe et al., 2018) el
LS o Al |y diges oaimd LSS yolie  Gj9 oy e cawl odel Cowd 4 Laloj] 3 cpme (Sojud (ol el b
O 455 45 g 5 S0len 25 dbgmo 93 5l sy 3590 (SlagSil Sl diges 03]lg> uSing e ST @l w5
(ALO3) possoglliuns] (MEO) s juiotunS] (N22O) wotwdenS] Jolis adiges oyl (spaic bS5 was o
{Ca0) prlS 3081 (K20) ool ST (CI) 157 (SO3) 3555341 (P2O5) bS] (SIO2) pgigbion ]
o1 &) (V Jgia) 13 & ol (Cu20) LpuodsusS] 5 (MnO) 5:5i08S] (FexO3) pliga] (TIOs) pasilisispus]
i denST Jols oss 3BT (clavgSll onimd JuSis Lol luS 5 34 0 odnlie Jgdo j3 &5 joblan ]
e epllts 5515 Iniges ol odimd S5 polic 15 | maw cyppidier yuie eyl ol posnnlS ST g oy o dansS]
Sl —logus ~Silws (sloatid g5 3l 465 45 5 Sl 15 jlosd T (glaeds ((ogSN &S 58" (5 S e oy
J32 0 5 Gl 203 YIB ) iy rliyonST g o ssto s S5g Jado laatind | 55 ol )3 & ool 5l 5 ditn
1) 2938 a5 8 lagSl eyl 5o eolitol 350 prdustsn] (ol e o 38 ol e calpliz D0 0 dalie 35
(Sayrea & Esmith,1961) ol 03g; jg slacS )3 4l ad, 4ol 5l Jols Sk wiS o bl gl p»

4,55 45 9 pSolen A5 glatid (slagSl (g pate G s V g

s LS LS Sl S S Sl s Sl S Sl S| S Wy
Joe )
e ielS S b e | gl | e | a8 358 al pely | eS| sl | S ol o
) Na,O MgO ALO; SiO> P,0s SOs K0 CaO TiO> MnO FeO3 Cw0
EWig
B1 _ e 16.21 3.97 3.13 63.91 111 0.53 0.58 3.81 5.18 0.10 0.02 0.90 nd
EWig
B8 _ aw 18.20 5.12 2.67 62.25 1.14 0.62 0.47 4.01 4.86 0.06 0.02 0.57 nd
KWig
B9 _ e 17.26 4.01 298 63.70 0.89 0.44 0.55 3.99 531 0.11 nd 0.66 nd
B10 B 15.12 299 246 5951 1.29 075 0.66 430 543 0.06 015 1.16 0.70
2ke | oy
EWig
B 11 . S 18.31 4.63 211 61.29 0.85 0.68 0.54 4.37 5.86 0.09 0.03 0.82 0.04
A5 o
B12 . . 14.77 4.42 2.54 65.23 132 0.27 0.54 3.58 5.90 0.16 0.04 1.06 nd
2l 0
EWig
B13 _ e 16.91 4.29 3.35 65.16 0.93 0.19 0.72 295 4.24 0.09 0.05 0.96 nd
KWig
B14 . o 19.63 4.88 274 60.41 1.08 0.48 0.66 419 4.78 0.11 0.02 0.66 0.03
KWig
B 15 . e 15.59 3.35 1.54 066.25 nd nd 0.54 491 5.01 0.14 0.04 0.96 0.23
KWig
B16 _ e 16.60 3.42 3.05 65.65 nd nd 0.81 3.81 5.32 0.08 nd 0.83 nd
ke
B19 4,3); A o 16.21 393 237 62.81 1.05 0.68 0.94 3.54 7.61 0.08 0.03 0.72 nd
A .
B20 . 0,0 17.02 3.97 2.63 59.01 0.60 0.72 0.53 448 474 0.11 0.09 3.88 1.53

1l€o P Uthuo_jg_j..ggnrng_\oJLw:bqu@:dLml 1P



http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
\5@-“‘:-‘[3-“1-2 Ry liwl owg jy swoliliad gs

Slge 6915105 dlge ¢jluaSis dlge Jolis Sal —Igw —Sihu (sladiinds ;> o odlitwl adgl slge 48 9.5 0 )Ll Cansl p3Y
oS, |y dole g o35 51 4 s adg) o3l It ol 5 Vgane it S5, g S, dlgo o iuplSioctal
988 odle o yiene Cpsen [(Henderson, 2013) 3¢ oo o3l jluaSeds lgic 4 dgd o s 3)leS L2l
ol 0397 oS ol 0 o o3litul Kol —Igw —Suliw (cladind 1> Luadiw Cgd dais LialS jelaie 4y &5
oo gaie wlil ool 003 o weli LS 2S5 b g (950 dle) (e dlge xuie ¢ 5l 42338, edle ol &S
lass . (Sayre & Smith, 1961) Kgu o (shudidbs sdas 69,5 ¢34 Sl —Igur —Slow (sloduinid «yl3135 o3lo
g @ gb Same odle 3l sl p3 a8 aiten Sal —lagw ISk (glaaind I clagS (natron glasses) Sg5b
Jlie )3l 559 2oy VO 5l 5568 il )3 pesolidensS] g aosiodenS] S9 doyd g sl o odlaul jgl3laS
5T 5 oS it Sal g Sl sloadnd 5 oS (plantash) oblS 1Sk 5 ond sl cloadd
3 iy plip e g o iatinST (S5 20y Ll 53 5 Gl 0 oolitul 9318 (el quto gie & alS s
w2l 1y icoplSotal oole i Kol g —Suws (clodiind 5 rdS 1aniS] (ol 52 06Me sl 355 duyd Y/
O yiadee LS g e cyal ile (g polie pimmen Cawl 039 03lo ol (oli qiie LS 5 oad A yraS oS
(Campbell et al,, 2010) xlodg (¢ Saduds Cantio > pSS,y polic pyiage jo 9ol § 350 g 155, polic
39 20 Dy ol 3 &S ol loges J agSl il )3 0 oslitul adgl dlge I S 2 )3 £55 3529 gyl
Ol 5 oAb uy S)ldged 3 (imed S (0SS el 0ud ) adgl Slge Sl So pp b lasye ol
3 B sl ond dunlio Bl osel s 4 (lagSl ) oolas b 4,5 45 5 1Siler 15 (slagSil (g pate
S50 33 ey M gz gl Lol 2 5 Bigsb e et S 5 3l Hgl38 ool 1 &S (g prlic oy piage
5 5 st phed aisie quly aes ol gl Cess @ (F)l slbaded )3 4, S 4 )5l esle g9 5 £95
Gy proldensS] cuns o eS| Sjs deoyd Ol (Ya JSU5) o.(Henderson et al,, 2020) cuol 5,545
d95 00 odalio IS5 cpl 3 & jeblean sl 00l sy Bliws g )65 45 Sl 25 oad LT (clagSl
2 ol e g sl 203 VIB Sl by 455 45 5 Sl 15 5 osd T elagSl plad 1o o] g o3
2 ol e g ol doyd YD 5 o gSdl ol )3 el Jlade e A o pusd Muoyd Y/AR=O/VY o,
lodiges (il 33 39290 pralidenST 5 o jriedenST (Sj5 80> bl ecplply S5 (o0 et 30> Y/AB-F/AN o5,
slottid 05,5 5 S o 5 ySleg 255§ 02 2T (cngSl plai ol 02 it Ya S5 55 o polen
lbains w1 50T clotiges pl 3 5 558 o0 JE blS 1uSK 5 oslil b or arsl (Sal —lygws —Suluus
spaie SlS 5 pSolul g alRilejl Sldlas olol p o Kiings .(Schibille, 2022) 395 o5 salie S50
braded shaasuio i yiage (S oy xSl a wlosly plonil Slolu 0)95 (glaaind g9y 32 ST &S
Ol amd o U5 35 Limgd opl 53 sdel Cund 4 ol ] gl o jtedenST Si9 doyd 39 YU Sluls o9
S Moy & Gl attine pizred Cwl Mopd OF Gl den Wised dw s a4 oS pl o el
oo sbatad ((jasls 55 (S o cunl it meliins] (g 2oy ) UE tiges (0l )3 o jutods]
Olyss 05l ] asuiie Ya JS6 0 &S jebjlen 505 8k I .(Demortier, 2005 ; Oliaiy et al., 2009) cu!
WL Gl sladiges )3 mistatsn| o (Jg il yier Bl 003 2T (GlagSll )3 o jindonS 359 02
Jshs g5 oo Gl 51 ons JJUT (olagSl 55wl o asuiie Ya JS5 10 a5 job ol .l o )3 Y/0 5l jiaS
5l g aw Lyl )13 Sopl sladind 69,5 0 gSl 5l diges S ladiged cpl jd 0 Slelid pleie 09)5 dw
3 oS 5 gl el 3 oS s oladiges s sl 2o > VO=Y/D o Ll )3 o wiesinS] Sl pois 03L 48 LngSll
FuSE 00 1 (sladtid s 55 Wiged gy Cusl oad odlatal IS lgie 4 S g gl Jame ool
Gl odd 02l sl (Yb JSS) 0 peadSanST 5 puolidns] Sjs dopd Olpsd cpicred Aitwd LS


http://fa.wikipedia.org/wiki/%D9%86%D9%82%D8%B7%D9%87_%D8%B0%D9%88%D8%A8
http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o < —_— 5 . g
voe o gl gSal (g uaie JUT g GuliudinSuuw (uwluineagS &NUML?

grio 9 NS o Wl 1y a5 isplSomtad 5 oS uSTs 5] o3l b o5 1J55 (sladiied )3 pudS ]
o ool i S cpl 55 oS pebolan wuwl o ookl ygl3hS oole lgie dy &S ol (5 uSB lor o el
0lo 55 S 5l odlatnl saimd Ui &S Cuwl dgame 4565 AS g pSlen AS (gl jd a9 oyl Gl
U5 g ol 03558 s ST 93 ol Sl s By cladiges 1 a5 Canl Jbo > cpl sl lndiges cpl > ygl5108
bl p (Yo JSK8) 3 cl Jasie Mol 35 Yb JSi 50 a5 el gl cdlo )3 goio (slaygl5laS 5 oslil oaimd
29 0)ligd Bl 9 Sl 15 (Sladiged )3 39290 Lol (o friodenS] ey atiwdanST (S9 Aeoyd s
S )55 4 9 xSl 45 GlagSl )3 o jutodenST 5 ST G (oS (Stren (rores (Cul jasuie glly
3 Sl AS sladiges 1 &S Cunl ggudge ol odimd i ] o o3y L5 Yo S 3 ) ol el b
&5 lod ol oad odliiwl Jglie 59l 31u8 dlge I Bl (clagSl y3 a8 b 55wl o odliul Hgl 318 g9
2ol alie s wiad ) obus Slody dad 5 K5 @S dbgmme o T clagSl s ooy gyd Y 5 oS
(39 Moy dad o LS S a0 5 bodsd dewd (el Ul 2ol .l bdels Cuwd 4wy p 3yg0 (sladbbgre
Lo YIFe FAY o o e 5 Cand 2o yd V/0 1yt Lo 85 dogn 53 ol 1 oad 3UT (gladins 13 o jriocsus]
FIO G YD o by jlade g Conl 1o > VY BV o S dbgore (slasSl )3 padusdsnS] S59 duo pd A5 o s
b5 oole ) Abgome pl (slagSl cile (clyp S Canl ol gorimd i b Sl ol S e i Joyd
BY e pewlbosnnST 5 2o )3 YAQ B VE/D i jlade bossd doud (slasSl o Jg Canl 0ids edlaiw] llBL
conl p3Y gl ) (Agha-Aligol et al., 2022) cowl oad odlitwl yol5laS odle S 1 dmd o s & ] Mo y> &
o 3ol & S5 iman 5 s a3 53 00 ool ol g5 & loygliS ilisis (g pumi S5 85 255 ol
.(Schibille, 2017) aib 50 oSl g S15)lg 3| L Klg¥ o puizmad 3yl Siaawy 03,5 A5
0S8 plalns (e (S eladed Olegian 1 el 4yl dlge 3 290 laigls ()
@ alBl jlaie sy mamaliwdanST (559 80)d Sl (gl 4B )13 ool 3)90 9 0 gy
Oikonomou & Triantafyllidis, 2018; ) ! laadad 13 3390 yalawnST b g mabisimsT ceunogllis asle

Sy b dule o (35 5 o 4ol 03l g5 (sl Sl —lags ~ Ik (sladind y> Ygase (Lin et al,, 2019
JS) 5 3 TS o i iy g Sy (7R JS2) 53 ol tdpm odlizil S s
oasie ¥a S 3 a8 joblen ol a0 Lis painegllinns] cons p planST Sjg dops @l s (Y
ol 390 ot 455 45 5 3sSlen 5 LgSl )3 Lyl adyl o0le I L5 polic a4y bgyye i
23k ) prisegllinnST 5 80)d BAZFY 03l )3 psdiaodonST (e 41555 45 9 2Slea 25 0 LT sladiges 5
5 Loy OY-YY o3b ;0 prabuodinS] e Blyow ladiged o &S cwl Jb o cpl WS 0 ok doys Y-V
eI 5 500 oanlite Tb IS 5 4 jsbilan (ien IS o i di0pd VA 05l )3 iyl
=¥ e oy Blyaw g3l 13 5 o yd /DN adgdme )3 (K905 ST o ) pSles S slagSl )3 yalas]
oSl 5 Sl 1S clasSill g e odalite (B JS5) ;3 &S yblan ol ol 1 sl yuiio sy +/Y
(O Joi2) ol S5y joy8 &y b gliges Jold &5 1Slea 45 sladiges Jl (S0 )y ] wlosd by Bl
g ol 0as L] iges pl 4 AT, lgie @ planST Gges oyl 3 &S ol Aoy ¥ g ST e
i Inigas deis 5| iged (] 45 o el g sl 05 dutindd S 5 3l ks o5 51 ylaseST 520 )
ol mlin jl labgse ol 5l oad 5IUT cladiges 55 canl Laseie MolS pululy {Vataj et al, 2017) 59
IFsn ol 2 39290 Sealbl 5 uaews Sl (lime olol 3l 2 ogdle sl o oslizal LS, i


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

Q@ADMQM

Ry liwl owg jy swoliliad gs

o3l Blysws (slogSl 4 s (i allS dew @lio I S0k 15 (ladiges )3 &5 38 (g pS oD (i
anlo b o @lio I aabygome pl 4 bysye (slaaind colo Anlys 5 48 3,8 zlitul Glg o omiomed Conl 0k
(ooudB saind )3 i el @lio 457 Sy 3 15l o o3litnl i 003 (ol miie lgis &
Rehren & ) a3b dop3 V1 j5eS jlaw 1L 5alans] 5 puiegllans] Lall (lise g 5,055 Saze o3k

duw) Blys sladiges | (g3g9a5me (dluss 3 gus o odalie & S > &S job ylen aill (Freestone, 2015
Bl 3 00 03] s 95 4 a5 b ] Ko a5 ol o> 3l a8 (S8l posimagllinns] (4590
il o edlatwl (gl Ll diges dix pl o

8
- site
' Plant-ash * Gouriyeh(this study)
6- A Jahangir(this study)
< Siraf(Swan,2017)
$ 5 A
)
s A
= A A A
& 4- A f A
e} A
Q
M 3 A
P
1 Natron
(a)
0 T T T T T
0 1 2 3 4 5
MgO(wt.%)
10
site
¥ Gouriyeh(this study)
8 * A Jahangir(this study)
: < Siraf(Swan,2017)
e\? 6 A A
S . A
S 4
2
(®)
0 T T T
2 4 6 8
K20(wt.%)
67 site
¥ Gouriyeh(this study)
5 A » I A Tahangir(this study)
oA < Siraf(Swan,2017)
- A I
d .
S 4 < oA
g A A
& 3 A
2
”
1 (c)
T T T T T
11 13 15 17 19 21
Na20O(wt.%)

TR JVWE (0 PPV LSV SUPTVCNS VPOV R W IS PO WES G UVEL () RPN W  RUSWCSSPISUE IO WK IS PO WESR Gl FWWE 3 ) B gl
Gl Bl o s Siasen Blpw g 4355 45 ke 1S 5l ond 3JUT clagSl )3 a jriesunST oy madwstenS] S59 Aoyd
ol o 03> i IS5 ;0 Sy ol ke b pSiles S (claaiged 3 o ool (cldgus )3 dg2g0


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o < —_— 5 . g
voe o gl gSal (g uaie JUT g GuliudinSuuw (uwluineagS &NUWL?

B S 53 o sgblan S 45 5 uSilr 35 51 s U1 (slagSil 3 5SS, 5 iy pobie oyt (st
Joio 4 oy b s Go )3 diged Su g 0505 Jaw diged 93 chaw KUy Sl LagSill el o asuie
i lg5 e 48 At (¢ polic juosnnST g yalanST a8 Cul asuio wid LT cladiges (¢ paie SluS 5
b 5 jSiedenS| (pizmen S Wl badigad ol )3 035 juw g a5, dbml Jole 5 iSS) blge plgis @] id5
Ll {Henderson et al., 2004) asb 4wl 1) 1555y 9 0aiiS Koy o i Llgi o gl cpl )0 &S sl (g punis
23 2gd adid LS )y dasyd b les g0 4l (Sas alid 4 loj 0 35eanS] g alius]
Cnl 2 gd il )8 3)ly e adsl 03le )3 39250 (AL I D195 oo 2S935 cpl (1392 S0 08 )90
GlalET 3590 )3 (o SleMbl WG o lawS] cos p 3KesnS] Sj9 Moy Glime g Ol 0956 ol

SIS palp cdle J0l )8 50 55y ¢ 155, dge b 03938] ((gdes e ) HBTL b (gaes)

107 site
#* Gouriyeh(this study)
8- A Jahangir(this study)
Siraf(Swan,2017)
S 6
Z
-
Q
a 41
< w & AA
A
4 a A *
- A
(a)
0 T T T T
50 55 60 65 70 75
SiO2(wt.%)
107 site
¥ Gouriyeh(this study)
8 A Tahangir(this study)
Siraf(Swan, 2017)
S o
E
bl
*]
a 44
< -
As A
- *a
2 G
? (b)
0 T T T
0 1 2 3 4

Fe2O3(wt.%)
Sl 1 priogllinST s p lasnST 559 Mo yd Sl (B) duaisollinnST oy posmiainssnnST 559 Mo yd @l i (2) F S5
Gl 5 465 45 Sl A5 31 o Ul

T . A site
Natural : % Gouriyeh(this study)
Mn : A Jahangir(this study)
3 : Siraf(swan,2017)
s
E
= 24
o]
o
o
= i
< A
17, a,%a
" 7'y * :
0-T T T T
00 .05 10 15 .20

MnO(wt.%)
Gy g d)55 4 puSlen A5 3l o WUT (clagSAl > alasas] Cone  5iSioren] ol puis B IS

1l€o P Uthuo_jg_j*_vL:nrng_\oJln.::bnmeLwl 1%


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
\5@-“‘:-‘[3-“1-2 Ry liwl owg jy swoliliad gs

Glyow 5 4055 45 Sl 235 025 5 (slogSl ol (lyy (8110 iy 3520 s 0 IS
5SS ey 30l e Sl bl 1 295 o otliie USh ol 1 &S ysboled sl 005 pas
o 458 45 g ySiles 1S slmgSl 3 Attt SuSi5 b K0S, 5] b 5 abgme ol 5l oss 3UT (sladiges
i o yd [0-VY g 35 (K905 S5 o ) plaST g doyd /40 | S (Wges K d) SiednS]
O by 35 oalaS] glie g 2oy <140 ) e WE 3Stens] lie Sl (sbagSill 5 )b 5
Aol 0)ly (ghes e g ubiw )3 39390 WalBL I EKeanS] &S Syse Ygone WS o i daoyd < [O-Y/ ¢
(Gliozzo et al., b duoyd +/V+ dgas I 1S LU bdges ;0 auST pl Hlade bl odd adnd colw
0liS S5y o dlge i 039381 Wil )8 Abbgore dw ya sl gl > &S sl asuio O JSG 4 ax gl b 0] 0ls2017)
Sy se o8l Ll 50 Se39e a3l | KiednST 1 lake ) g ol 0ld o] ctas it Mol &g 4
4) 25l 25 SlagSl 3 o] e &y 4255 b 5 e a5, ol olsie @ o (alanus] izan
dlﬁsﬁ‘ 03 Lol sl 039y JyuS 5l @)l 5 ol e g 3500 i el 3 39290 (B 51 () 30,8 digad
5 adl wloss 3)ly céleo ald p wlalT g cles Sigo b g CleS b Sygo b b aliwST Bl
ez Ll &S onds asuie Gl (cladind jl odel Cand a4 (spaic LS 3590 50 ok plovl (gla )y
0,90 (sladind dlie a8 YU o juie cdale b glaaind -V (o Sladg =) 1l wlo)le oS <ailoads g5 ddlaio
=¥ g oMl )50 ;3 Cpdandd 5 4y jom < pae (ladind & dud cbaddind —F ol Bl > oMl byl 5 Slolw
laidl 850 S Gleie a1y 258 Cuad] GBlys &S Cuwl (gloyed 4 laio a5 Ko o (gliind Bg)ls 4 agXl
(Swan et al., 2017) cuwl 03ls cows

S 3 oS Y
& 4 sl bl il plgie 48 45 5 xSlke 8 dbge ool Cuns 4 (dlated (clagSl )y b
Gl =Y wpbps daio b e gl =Y (gloply ool (lagSdl =V 1l Wileu,le a5 9,8 pundl 09,5
b oSl oyl oliscs, 5 wiin ldp b oS -0 5 slaoyls gl b ol closSdl —F ol
A a5 bdbgme (pl (loadnd o5 C85 wmd g dbgme l (gladed lagSl (pats SluS 5
3Ll sl ji S > @bl wsy el Juols muS1E Ll )3 g8 osle ol muie g Mt (& mrdwsspn]
255 SlagSill )> YU e8] g o jriodens| e obol pr o adg (S Loy dow g 5555 3lge
Gladss s g L LI 1y ol sbdind Slaseie WolS sl ol CiS oy e 4y 4 5wl
ot 35 izl isuS] e Gl ) 259 o Gl s a5 b (sl (slagSill Ll 15,5 o )3 o
@y 3l 50 sladdnd ¢ oo (gladind Olade j 0gMe adlaio (pl )0 dad o lid &S Cunl do > A dgas 3 9 YU
o b5 Sy 3l (e plgie 4] sere S5 adlato ol g Gl s ddlaie 3l wilio sl b g Ll 505 gtz

d@w‘ “9.; E:S)LH.;O
5 o colidihsy (ISl agb f iy g e Lot bbby (omp 9GS bgw Ly
903 45 (S gy N £ 2les (g 9 Lrodls oo Sl g

'V IFO}“uLu.u.OJgJ.uLJ‘rDSQOJlo.w [D-QJJLA.U


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o s < I . o . g s
voe (§louiad (gl gSAl (g uaie JIUT g Suliudi Suuw (wliuiesgS . CJ[:U«[Q

References

Abe, Y., Shikaku, R., & Nakai, I. (2018). Ancient glassware travelled the Silk Road: Nondestructive
X-ray fluorescence analysis of tiny glass fragments believed to be sampled from glassware
excavated from Niizawa Senzuka Tumulus No. 126, Japan. Journal of Archaeological
Science: Reports, 17, 212-219.

Agha-Aligol, D., Jafarizadeh. M., & Moradi, M. (2018). Micro-PIXE: A Powerful Technique in
Measurement and Determination of Raw Materials of Glass artifacts of Parthian Period from
Fhaur (Susa), Jurnal of Research on Archacometry, 4(1): 47-65 [in Persian|

A_)LCM 4_».‘9] D|9_n (J"—"” 9 )y P M]y u.w9) .u.wguﬁ)gm .(\Y‘RV) Dgero ‘L5‘>|)‘° cvaw.a ‘oal)d)w 05‘.) cL)fL_J.Clﬁl

SO-YY (V) ¥ o linl dagh o yigus) ool FIS° SIS )9 (gl

Agha-Aligol, D., Jafariezadeh, M., Rahbar, M., & Moradi, M. (2019). Application of micro-PIXE
method for elemental analysis of discovered glass beads from Saleh Davood tombs of
Khuzestan: Evidence of trade of glass artifacts in the Parthian period. Jurnal of Research on
Archaeometry.,5(1). [in Persian]

LsLhD).Q(O d)_.‘a;& }JL] (_A.Qa w&:}s)g:‘a ‘)09) )){)K .(\VRA) .)M ;d)‘)ﬁ ‘LSJ"G{A c)a:b) ‘[VL“A cob‘}d).&z.? c.)sb chg;LClél

I ¢Wotwb dbgl %5315;.;'3] 059> 43 CJLCM Oyl )’| L;.\mlyf: :Ql:w)'9'> >9|3 CJL@ L;Lmoliol)i )'| 499“5\» Sl

A (V)

Agha-Aligol, D., Sodaei, B., Khosravi, L., & Karimi, M. (2019). Investigation and Study of Glass
artifacts of the Sassanid period; Case Study: Jahangir Dome and Gouriyeh glasses in Ilam
province using Micro-PIXE technique, Journal of Research on Archacometry: 5(2). [in
Persian]

4_}94).; ‘LS’L”JL", 0)9.) d‘w Q‘.f—sl_aaﬁ 4\.:]“49 9 LS_M,)X .(\VRA) .L;.#o cw)f cM.E_] £d9).w$ ‘L:-!J. c&lbﬁw c.)sl.) chg;l.CléT

B el Aok (ouSg S (boy jl oalatl b eI il )3 4)58" 45 5 1Sl 45 dbgore (ladind i Sllllas

Yo=YV (V)

Agha-Aligol, D., Omidi, K., Rahimi, T., & Moradi, M. (2022). Elemental composition of black glass
bracelets of the northern coasts and the western part of the Persian Gulf by micro- PIXE
technique, case study: the shore Area of the old Bandar Kong and the back shore of
Shamad-e- Dideban., Journal of Research on Archacometry., 8(2): 165-191.DOL:
10.52547 /jra.8.2. 165. [in Persian]

NONED (V) A o yliawls dgly (lodyd dad (ol 4l Sy g 1248 S jus glal S 5l

Agha-Aligol, D., Esmaili jelodar, M. E., Moradi, M., & Arab Kermani, M. (2023). The Art of Glass
in Siraf, Measuring the Elemental Compositions of Islamic Glass Obtained from Siraf, The
National Conference of the Cultural and Artistic Heritage of Siraf in the Persian Gulf
Region. [in Persian]

‘L.é‘H ).) d;w )_;.b .(\\C’Y) -4¢_A0.)A éLsJLA;L.J)_C 6.59_0700 cd.)l)_n ‘J:Llo_wlm c)l.)}l?‘_;‘u.ﬁlamd‘ c.)a‘.) chL;LClQT

Ay Glyw (g0 g (i Glyse o iuled By jl odel Cowd a4 oMl (gladiinds (6 paie LS5 (6500l

I

Bahadori, R., & Agha-Aligol, D. (2018). Laboratory studies of a number of blue and green Beads
used in perhistoric ornaments of the National Museum of Iran, Archaeological Research of
Iran., 8 (18), 45-62 [in Persian]

SY-Y0 :(\/\ )/\ Qlﬁl ol liwly sba yimgs ‘Qlﬁl o 0jg0

Brill, H.R. (1999). Chemical analyes of early glasses, Volume3.

Brill, R.H. (2012). Coring Museum of glass, Corning, N.Y.

Campbell, J. L., Boyd, N. L., Grassi, N., Bonnick, P., & Maxwell, J. A. (2010). The Guelph PIXE

software package IV. Nuclear Instruments and Methods in Physics Research Section B:
Beam Interactions with Materials and Atoms, 268(20), 3356-33063.


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

@R . .
wub‘“’b Ry liwl owg jy swoliliad gs

Demortier, G. (2005). Ion beam techniques for the non-destructive analysis of archaelogical
materials. X-rays for Archaeology, 67-100.

Emami, M., & Pakgohar, S. (2017). Glass Wires from Chogha Zabnbil Preliminary Glass Making
Evidence in Iran in the Early 2rd Millennium BC. Journal of Resear on Archaecometry: 3(1):
1-15 [in Persian]

) i e 58 53 Ol 65805 ol ol iy shaied slo Jgtha [I13) b oSSl paiors s el

MOV (V) ¥ e i lil dnghy (ddvgh (ol dlore Do

Gliozzo, E., Lepri, B., Sagui, L., & Turbanti Memmi, I. (2017). Coloutrless glass from the Palatine
and Esquiline hills in Rome (Italy). New data on antimony-and manganese-decoloured glass
in the Roman period. Archaeological and Anthropological Sciences, 9, 165-180.

Grabar, O., Holod, R., Knustad, J., & Trousdale, W. (1978). City in the desert, Qasr al-Hayr East.

Henderson, J. (2013). Ancient glass: an interdisciplinary exploration. Cambridge University Press.

Henderson, J., Ma, H., & Evans, J. (2020). Glass production for the Silk Road? Provenance and
trade of Islamic glasses using isotopic and chemical analyses in a geological context. Journal
of Archaeological Science, 119, 105164.

Henderson, J., McLoughlin, S. D., & McPhail, D. S. (2004). Radical changes in Islamic glass
technology: evidence for conservatism and experimentation with new glass recipes from
early and middle Islamic Raqqa, Syria. Archacometry, 46(3), 439-468.

Lin, Y., Liu, T., Toumazou, M. K., Counts, D. B., & Kakoulli, I. (2019). Chemical analyses and
production technology of archaeological glass from Athienou-Malloura, Cyprus. Journal of
Archaeological Science: Reports, 23, 700-713.

Mirti, P., Pace, M., Negro Ponzi, M. M., & Aceto, M. (2008). ICP-MS Analysis of Glass Fragments
of Parthian and Sasanian Epoch from Seleucia and Veh Ardas? R (Central
Iraq). Archacometry, 50(3), 429-450.

Meyer, C. (1992). Glass from Quseir al-Qadim and the Indian Ocean trade (Vol. 5300). The
Oriental Institute of the University of Chicago.

Nash, C. (2021a). Glass bangles of Siraf in the Gulf Region: An archaeological and scientific
investigation — Chartered Institute for Archaecologists, In conference presentation -
‘Innovative Approaches’ section.

Nash, C. (2021b). Islamic glass bangles: a journey across the Indian Ocean trade network., 30-31

Northedege, A., Bamber, A., & Roaf, M. (1988). Excavations at Ana, Warminster, England, Arts&
Phillips Ltd.

Oikonomou, A., & Triantafyllidis, P. (2018). An archacometric study of Archaic glass from Rhodes,
Greece: Technological and provenance issues. Journal of Archaeological Science:
Reports, 22, 493-505.

Oliaiy, P., Agha-Aligol, D. Shokouhi, F. Lamehi-Rachti, M. (2009). Analysis of Iranian postage
stamps belonging to the Qajar dynasty (18th—20th century's) by Micro-PIXE, X-Ray
Spectrometry., 38., 479-486.

Rehren, T., & Freestone, 1. C. (2015). Ancient glass: from kaleidoscope to crystal ball. Journal of
Archaeological Science, 56, 233-241.

Salehvand, N., Shishegar, A., Jafarizadeh, M., & Firozmandi, B. (2017). Resarch on glass Tubes of
L-Oventish-Nppirish Experimental and studing by the unknown beam fluorescence method,
Jurnal Archaeological Research of Iran., Vol 87. pp 87-104 |in Persian]|

(! olib il slmstimgls ¢ Jpore 60 uilioygl gy b ol sasllbs 5 (talojl e — (2g) =l sl
NY —AY DAY
Sayre, E. V., & Smith, R. W. (1961). Compositional categories of ancient glass. Science, 133(3467),
1824-1826.
Schibille, N., Sterrett-Krause, A., & Freestone, 1. C. (2017). Glass groups, glass supply and recycling
in late Roman Carthage. Archaeological and Anthropological Sciences, 9, 1223-1241.
Schibille, N. (2022). Islamic glass in the making: chronological and geographical dimensions (p.
270). Leuven University Press.

19 | 1o P ylwoj 9 juib g 6 jlasdh cpgillw


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html

[ Downloaded from jra-tabriziau.ir on 2026-01-31 ]

[ DOI: 10.52547/jra.9.2.376 ]

o < —_— 5 . g
voe o gl gSal (g uaie JUT g GuliudinSuuw (uwluineagS &NUML?

Simpson, S. J. (2015). Sasanian glassware from Mesopotamia, Gilan, and the Caucasus. Journal of
Glass Studies, 77-96.

Shishegar, A. (2018). Production and trade of glass in the Islamic world, the whisper of bangles in a
historical journey, Far Firouz, Dr. Firouz Baqerzadeh's celebratory, pp. 349-414[in Persian]

53 sy gy 53 oSyl 5k )3 gSIl s (gl Pl o o Al S5 9 g5 (WTW) o lo)] St

FAF-Y¥A wo0lj 8L jo,8

Spaer, M. (1992). The Islamic glass bracelets of Palestine: preliminary findings. Journal of Glass
Studies, 44-62.

Spaer, M. (1988). The Pre-Islamic Glass Bracelets of Palastine. Journal of Glass Studies, 30, 51-61.

Swan, C. M., Rehren, T., Lankton, J., Gratuze, B., & Brill, R. H. (2017). Compositional observations
for Islamic glass from Siraf, Iran, in the Corning Museum of Glass collection. Journal of
Archaeological Science: Reports, 16, 102-116.

Van Wersch, L., Loisel, C., Mathis, F., Strivay, D., & Bully, S. (2016). Analyses of early medieval
stained window glass from the monastery of Baume-Les-Messicurs (Jura,
France). Archaeometry, 58(6), 930-946.

Vataj, E., Hobdari, E., R6hrs, S., Vandenabele, P., & Civici, N. (2017). Analytical characterization
of glass tesserae from mosaics of eatly Christian basilicas in Albania. Applied Physics A, 123,
1-15.

Whitehouse, D. (1968). Excavations at Siraf: First interim report. Iran, 6(1), 1-22.


http://dx.doi.org/10.52547/jra.9.2.376
http://jra-tabriziau.ir/article-1-376-en.html
http://www.tcpdf.org

