[ Downloaded from jra-tabriziaw.ir on 2023-08-23 ]

[ DOR: 20.1001.1.24764647.1399.6.1.2.6 ]

[ DOI: 10.29252/jra.6.1.17 ]

Journal of Research on Archaeometry, 2020; 6 (1):17-31
Journal of Research on

Archaeometry

ekt DOL 10.29252/jta.6.1.17 URL: http://jra-tabriziaw.ir/

Original Paper

Application of Strontium Isotope Analysis of Bone

CrossMark

and Tooth in the Study of Ancient Immigrations

Masoud Bagherzadeh Kasiri'', Akbar Abedi?
! Associate Professor, Faculty of Applied Arts, Tabriz Islamic Art University, Tabriz, IRAN
“Assistant Professor, Faculty of Applied Arts, Tabriz Islamic Art University, Tabriz, IRAN

Received: 08/12/2018 Accepted: 03/04/2019

Abstract

One of the important questions of archaeology is the study of the mobility and immigration of
human groups. A common method for addressing these issues is to refer to the artifacts and
archaeological findings left behind by the earlier cultures and to compare the forms, motifs, and
production methods used among various ancient cultures, and hence, to explore the relationships
and cultural exchanges between the societies. But, in the last three decades, the analysis of
strontium isotopes in human tooth and bone samples (and even animals) has made it possible to
study ancient immigration using a new method. According to the results of scientific researches,
87St/806Sr in each region is different due to the geological complications and the genus and stony
sediments with 87Sr/86St of other regions. By measuring 87Sr/86Sr in bone and skeletal samples
and comparing it with the average 87St/86Sr geological ratio in the region, the samples of the
studied skeletons can be either indigenous or migratory. Since the people of the Piranshahr area in
Iran have still traffic to the cities of Erbil and Sulaimaniyah in Iraq, and according to the studies,
most villagers from Silveh village migrated to this region during the past century from the Iraqi
Kurdistan, the immigration study of skeletons found in Tepe Silveh archaeological site could be
interesting. The purpose of this study was to use the analysis of stable isotopes of strontium of the
teeth and bone samples of skeletons obtained from the archaeological site of Tepe Silveh,
Piranshahr, in order to determine their native or migratory nature. Tepe Silveh or as villager named
“Tepe Sheikh Esmail Silveh” (N: 36° 48' 099" — E: 45° 05' 937" — altitude: 1567 m) is located
exactly 100 m north of the Silveh village. Tepe Silveh is located in the center of intermountain river
valley on the northern margin of the village, which has already been demolished and abandoned. As
explained above, the reason for the destruction of the village was the sinking in the basin of the
Silveh Dam. Seven Excavation trenches in Tepe Silveh have revealed, important materials from
Early Chalcolithic Dalma (5000 BC) culture, Late Chalcolithic, Early Bronze Age culture of Hasan
Ali or Nineveh V (3500- 2700 BC), Iron Age and Parthian periods. After a gap, Tepe Silveh have
re-settled during Millde Islamic Periods (Seljuk era) and continued up to the late Islamic Period.
According to the important location of Tepe Silveh and different occupation of the site
deformation from Early Chalcolithic Dalma period to Islamic era, it should be suggested as a
particularly important case study of migration, because it has been active and dynamic during
different periods. Proximity of the site to the Iran, Iraq and Turkey adds to the importance of this
study. To achieve this, the 87St/86Sr of the samples was measured. By comparing the ratio of
strontium isotopes, it was possible to determine whether the samples were indigenous or migratory.
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The results obtained showed the different proportions in the analysis of strontium isotope, so that
all samples could be considered non-native. Of course, this comment is only expressed on the basis
of these five skeletons, and more specimens and analysis are needed to comment on the
archaeological site of Piranshahr.
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Fig. 1: Geographical location of Tepe Silveh and Piranshahr, North-Western Iran
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Table 1: Characteristics of the samples from Tepe Silveh skeletons
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305 e Jg sl S35 &5
Image of the Sample Skeleton no. 1 Sample type
33 Grave no.
1 Workshop no.
1 Trench
Male Sex Ol
1.18 x 0.81 Dimension (cm) Bone
0.435 Weight (g)
Sample from upper jaw Other info.
I Workshop no.
I Trench
1.46 X 7.78 Dimension (cm)
ol
1.666 Weight (g) Tooth
- Other info.
Lgo5 pgas pg> sl Ggo &
Image of the Sample Skeleton no. 2 Sample type
41 Grave no.
I Workshop no.
I Trench
Female Sex Ol
Bone
09 x2 Dimension (cm)
0.818 Weight (g)
Sample from upper Other info.
jaw
I Workshop no.
I Trench
1.39 x 9.51 Dimension (cm)
Ol
3.457 Weight (g) Tooth
— Other info.
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Table 1: Continued
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Wgel s Py Sl Ggel g5
Image of the Sample Skeleton no. 3 Sample type
8 Grave no.
I Workshop no.
I Trench
Male Sex oy
Bone
1.39 X 0.92 Dimension (cm)
0.528 Weight (g)
Teenager Other info.
I Workshop no.
1 Trench
8.66 X 0.94 Dimension (cm)
OIJJ)
1.694 Weight (g) Tooth
- Other info.
Hge3 g ol Sl Hged g5
Image of the Sample Skeleton no. 4 Sample type
27 Grave no.
I Workshop no.
1 Trench
Female Sex oy
Bone
2.07 x 0.72 Dimension (cm)
0.641 Weight (g)
N Other info.
I Workshop no.
I Trench
8.41 x 1.92 Dimension (cm)
Ol.ﬁ)
2.328 Weight (g) Tooth
N Other info.
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Table 1: Continned
Wged g oy CSl Ugel g9
Image of the Sample Skeleton no. 5 Sample type
23 Grave no. R
| Workshop no. Bone
I Trench
Male Sex
2.15%x0.7 Dimension (cm)
0.722 Weight (g)
_— Other info.
I Workshop no. ol
Tooth
I Trench
11.6 X 1.7 Dimension (cm)
4.830 Weight (g)
_— Other info.

Soigmlydgl plos 10 dddd ¥ e 4 5 abllS Ll
ST S i e 4 LS al a0 18
A plol ladiges

a5 o9abost TMIlEQ o 52) e B 5 Woaigad
5 ol s 03l JE Sagul gl plos )3 B> ¥ e
Lo g olgssl 5l (gilwoslel Jobo j3 a8 sla 53]l
il S o oly8 s a5y jed e ol il
L s )5 o6 Milli-Q ol b 4 po s Kigusl 5o
5 diges j plS 2 39 I ndiges I Sdgl 4363 y»
a5y Jboy dw Yml HNO; (g9l> Voml Savillex Jbq
P gaansi] yol U5 095 o 4 ilAS aady ¥ o 4y g M5
Do 03935 5 Al (g slaas ¥l Sl 49l
U as a8lsl Milli-Q ol )] 4 aids ¥ 5l aw alolBM
5b 4w lndiges b ailp Can b ol g 29 (5
Sid Ly ad SiS g diad Milli-Q ol
B515 s Jloy dw HNO3 3 Tioee (3

slacsgnl cuud 3-8 (o Sojlal ol
ip o]yl 45" Cwl 7Y ICP-MS 6153 b p gusns] yiao!

olodl gy g 3wl g0 (WOKLwD €
4 ot g plSotinl blod 4 oa gl Sl (o3l s
S o 5 S 4 oy s Ol 9 45 ) blod
5900 u))_f 3Ll LS])'? o )JWJL.O wLo)T L5|)'.‘
SB35 oy 3l edlal b o)l CenlS conl p3Y
Y O‘J._J.) Py 9 o Sligwy U dgd W
B33 s (39l ol a5 o n gy
.394» Bl cJ.u)L
J_.{).) )l odlawl Ly 0‘979_.»‘ 9 Lo L;LM_,?“
) B b g oy jouiS c o Crown (S 30l
2 5100 pga) Bad iy /0y laB & (4t
il diges p)S Lo £ U O+ dgd lie 4 diges
METTLR JUioud (go5l,0 Lo Lad Sged 4 S 0
Ladiges jl (o &5 545 (95 (usbg) TOLEDO
yolie ST (el o 5505 0 9 gl 561 (ol
Wiged yb 3l (55 pdiges j Ly D oo o3l HladenS
JPUT oo Vo ol i S 3 9 2l o8
1199 Gl g Jlgrdsl ojlads quisis Juw | bs


http://dx.doi.org/10.29252/jra.6.1.17
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.2.6
http://jra-tabriziau.ir/article-1-157-fa.html
http://dx.doi.org/10.29252/jra.6.1.17
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.2.6
http://jra-tabriziau.ir/article-1-157-fa.html
http://dx.doi.org/10.29252/jra.6.1.17
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.2.6
http://jra-tabriziau.ir/article-1-157-en.html

[ Downloaded from jra-tabriziau.ir on 2023-08-20 ]

[ DOR: 20.1001.1.24764647.1399.6.1.2.6 ]

[ DOI: 10.29252/jra.6.1.17 ]

gk . .
\JMCJ[:UUL’ Ry liwl s g j swliliad g

Dyl e oS |y posunsl il ¢y g H9ud s05 poas] il
A LIS g iy g B A e 0 > dges
S3p ol 5 g Sl a5 355, 2l 511G

5 (Slind 5 pandS Bdas) ligs 5 Sy plo yolis
s HNO; ;555 52l b ¥ 0,8 adlal | oyl
¥ 00yS Blal U e 205 ditandd ¢ g 51 Jloys
p gl yiaol gt J31> 4y Jloys +/+OHNO; i) Lo
J31s 4 il canday mlo g dilis (pjy g ik
dw il oo ¥ HNO; b ygiw 15 03le] pgmnd] yiwl
oy S 48 sy i e3lel Toase JLay
¥ rolo i a5y 590 g oddodlitul diges (¢ jlwodlel
LS Culy Sla 69y 2 posdl il ol 6 e
e pd o YV HNOs L Taoes 9 0 e 0,lgd
ke ¥ HNOs b 55 p93 )b sl g 28 > Jlo
A5 glolis Loy +/+0

o3l b gl g s sladiges (9395l U]
Perkin-Elmer Elan DRC-e Jds ICP-MS 5w |
e pll (3l 53T gy Ao 13 5 140l
WK ICP-MS ol5wd 4y Ladiges 31,5 5l i
(SRM 987) p gl yiol 3 libiaol &ga5 b 5l 03 g 0 S
87Sr/865r C;t.f_a.u.; J)‘}_A (_;OLAJ‘ ).) d._f S d).{.fb)‘].}.;l
Gy o 5] oacall) Skl e U ot (5 ,Sojl
s cdflae @ile ¢S b

A—Ovs@lbo

23 O st e ol pagis
poresl ol (9595l o (1o & el p3Y >
e by ogaio ol (slp 29 03)5] Cusd 4y dbgo
P S (29595 G (5550l Jolds alizee
oL Sy s LS sladige «SB diges cdalain
Siim o S8 hlasle (i lac] il
abgro slacdSul lgwl sladiges g dilaie Sl
Landsges oyl U1 8, 16] ol sauiolpiuig ¢l3dy90
5 ol gyenlil dal ooly Cuny 4y Jalite slacuws
Aolealy sleiiig 1y ) (158ke e Mas! ¢ il San
bl on 5 Sl g0 > g el 1,5

P | 199 gl g lerdgl o)ledd it Juu

el 2l S ol o 9 (gjlolin b g (s jbo sl
sl )l 3929 (5)lugil ST TRD o TSt (g &S
025 9 S92 B legsS (gt ) Al gl ade
S B3l popailyial () 948 s0 oLkl gl il
OLSel doeii)> a8 35 poedl jiasl 4y Coas (0L
g Sile (olie polis ) pate cpl il
Jade [21] 359l 0 ol polis 503 5 w0l ol
sl Gm P S5 pleg)S (g 59y p S9e0
005 ot (LadSged (g 4 gl il (il
L bt (olbond (oly mdS )5 (S
ol i (S Ue j3 o)) ol g 3,1 powas] il
ol e g o (T s Lie L ls 78V Ly 5
Slid glajsh @90 a8 ol S [ lo
Lo 7%+ bl sl (Sl (S 9)400) ol
Dy o 48,5 )l 53 el
3 gl 5 Lise diges pgrs ptl glygeil (ol
b o3y JUiil (g o (S glegyS 9)Se (g
A0S 1 0l oy Ko g ) (s sl
s ool 8 Gl el e 0 3l Bl il S
SR-B100- ¢ yigs cpl 50 oalaiwldyge pomul yiwl o5,
Js—ae 5 SIGMA-ALDRICH 5LsaS céLus S

18-Crown- sl oy )] tsl w

L 5 44'(5"-di(tert-butyleyclohexano6
Silwlis jogasne ¢ StNO3)(DBUCH 5Co)
YSo 5 sl Jild o9y -l pgmad] il
Oy 4l & dag b slml ol il oy S3U
i B sl e clle S 3 pgril il
sbaos b @)l posdl il do Cons (634
s] Bl a8 oL g 315 oo o155 1y gyt
Sg-diis M () 31 poseadl sl oSIT S Iy tnlS
120]
9l (SO =) g 95 32 iy 3| SIU &Y
JB 1 s a5ges aSST I B g s oS Milli-Q
o3Lel . o3Lal Jlo 5 dus HNO3 b 3945 iz ygies
48 ol Sy ol 4 SO0 sl b gt (05
00095 &3> o AV 5 (925 998 ol (el


http://dx.doi.org/10.29252/jra.6.1.17
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.2.6
http://jra-tabriziau.ir/article-1-157-fa.html
http://dx.doi.org/10.29252/jra.6.1.17
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.2.6
http://jra-tabriziau.ir/article-1-157-fa.html
http://dx.doi.org/10.29252/jra.6.1.17
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.2.6
http://jra-tabriziau.ir/article-1-157-en.html

[ Downloaded from jra-tabriziau.ir on 2023-08-20 ]

[ DOR: 20.1001.1.24764647.1399.6.1.2.6 ]

[ DOI: 10.29252/jra.6.1.17 ]

<8303, dllho > ylaos g ylgRiuwl Pyl yiwl slacgig jul JAET 3 1S /7 (g3ole g (5 iS 051 j48L - CJl:’wL:@x

Gl ol e 5 lseisl )3 F7Sr/868r pyalie uSile ¥ Joa>
Sp50jlul Jlne

Table 3: The mean and mean£2SD of strontium ratios
of the bone samples

Mean ratio 0.8076

SD 0.0057
Mean+2SD 0.8190
Mean-2SD 0.7692
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Table 2: The 87Sr/86Sr ratios of the bone and tooth

samples
=k 2lee jl oo ladssel jasi ol
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iy yas oyl Gub a8 ol ol 5 (glodgazes ol )3
i ) 4y Dol slise . s Tooth no. 1 0.820
Sl EY poradyinl (GRS om0k Tooth no. 2 0.795
s e bl ol 4 [8] 35-d 0 Jolid |y ¥)bine Tooth no. 3 0.841
Jolis 1y o slacdSiul 03900 +/AVRS b +/VASY Tooth no. 4 0.823
ol 3 A4S Sl ladiges 4 Lo ol & g o Tooth no. 5 0-820
o B 1 0.811
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Fig. 6: Strontium ratio of the bones along with mean value (dashed black line) and the mean2SD bars
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