[ Downloaded from jra-tabriziaw.ir on 2028-08-17 ]

[ 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

1799 Gl g lgsJgl 6 jlods ity Juw | Po


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
https://jra-tabriziau.ir/article-1-157-en.html

[ Downloaded from jra-tabriziau.ir on 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.2.6 ]

[ DOI: 10.29252/jra.6.1.17 ]

gk . .
wuub Ry liwl s g j swliliad g

OBud i g jlyw 4 osliw 45 Sladbgons g oghus dus (6:551,8 CunBye Sl (g pslial Y S5
Fig. 2: Photos of the Silveh dam, Tepe Sarbaz and Haft Shikhan locations

(g g 593 )) Wadgd o fygyle Jold Cudgdy
poes U S50 Caeged (slacSiuw by sl Kiw
555,50 lacKiw ol Jwd pys Sl SKiw @Y
Lo 5 )lLSagd s ()9 1ol ()5l
(Y JS5) oYL aul S ous S8

Joghew g (el bl sloSglST Jab 1yl
b olo gz cote 4 g 5l VWAD Lo slosiinl YO Fu,b
2 oiglS b yd ity pbol 4 YRS L oloys V-
48 05 sloul y5glS Al s b 4l can dbge oyl
‘(PLB a"') Lol 9 MAS Kw 9 UM 3)9.) )] ‘) d)u
(V lyis b (He e Syl 05 £ -de)
9 dli_.u)‘ 5)93 ‘L}hj ).oa.C 6(‘9.(3 Y'()~ * ‘«.\c./‘«\. ’)
S @l d.u»‘); w;@f 2 :L;OMM‘ 5)9.) ui)'u*'-‘
P glad ©ppon (10 m 4 Su35) dbgoa 2L el
o=l i gl asglil isu b wd S L
A ol opdas iy Jol sl Cuddy a5
P Oplee ok (oopp Ca 4 dbogye bl
W8S 518 (i py90 SigR ]

Pioo| 1rae gl g jlesJgl o glos i Jlw

SIS (ol acdlad (gl g9y oo jlox 4 o5
Cuwlodgy dbges Cpl 4
g 095 2 Rl e ped b
093 3 2legisy g 02bgly sl — (58 9 oy
lyoasly 5y 00515 093 9 090515 Bl Jlads Tl
laisly op5plSSy I Qe el ool 9 e Jols
S (59555 b s & sl ol (Bl (e
0=l G 9550 b (S 5 Jld
o= el ey (ol glaasly .ol oa i g5
5l s ©)ls Bies by o3giome ) liw o
oS e lalnss claaisll by s o Tl 185
s 5 e STt s e gl il
oS glaasly ¢l s Bblie plo . glawls
WY bwgie b clodg Sal (clacKin 1l stwn @ )le
a2 L G Colgmial oS lgniol Koo
SISt angys sl i b o 3553
QY s U glodgi jlo pdgin )] Sal gla K ¢ Juis
LS 0y 5SE (J5)] e (s s


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
https://jra-tabriziau.ir/article-1-157-en.html

[ Downloaded from jra-tabriziau.ir on 2028-08-17 ]

[ 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:Q&

“ 5 " . u 5 . “
L L L
L) Urmia "
: Ajabshir Ajabshir
o Silvana
) Maragheh Maragheh
5 Bonab 5 Bonab s
Kharajoo Kharajoq
== k Malekan
5 Z R A (o Charburj :
& OOshnavieh -~ o Laifib e
Talus Mohanimadya i =
Nagadeh a0 Qoshachay -
5| | { (Fa ) ] ]
_“Gerd Kashaneh | > s Keshavarz|
Mahabad 07N
- - Siminech
8] > 3
-~ Bukan
~Mirabad
4N RS )
A € Seqiz
Rabat q
0510 20 30 40 051 2 30 4
L MCCH—C——— Sardasht Saheb | | S ——
By 5" 5 PN P 8 By N “© 5! PN 8
Legend Legend
city Early-Middle. Triassic Middle.Eacene Pliocene-Quatemary city W Edsv KPeor MMl kurl N Odi W Pimb2 W TRsh pCon
) L 1 (=5 Elc 1 Ego WM Kav Lake Wl Ogr [ Pims am WM oCor
ran Early.Cretaceous Miocene Mec WK Mav EMOcs MEPr EEdb WM pCk
[ piranshan Early.Eocene [ Piranshan o EEKsh EEMu ERP BN Qabv [ di-gb Cm
Geology c Geology - Bk B Mum B PAgr [ Qby N
AGE Il com c [l Jph Kism Murmg Il Pd Qt
Cambrian B cb [ 13 BN Kisol W OMav M PeE! [ Qft2
Triassic- . s Wl Kim Kizi [l OMdsv Il PeEz M Qs!
Carboniferous Late.Cretaceous Triassic-Jurassic M Cm c Wl Keabv Bl Ku W OMq PIQC Qs
Cretaceous Late.Eocene-Oligocene Pliocene M Czi BN Ea.bvt Bl K2ob EM Kut W Omql N PIQm N Qv
Devonian OCkh BN cav I K2gr Kupl [l OMam Pla.bv Bl TRJs WM oCav
. O M o K2t Kur OMrb Pimb! M TRe M pCbr

Rl Gl ped gl oo 5L S5
Fig. 3: Geological map of Piranshahr city and the adjacent regions
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Fig. 5: (up) first skeleton; (down) second skeleton
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Table 1: Characteristics of the samples from Tepe Silveh skeletons

\_szuu‘:ub

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.
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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
] Sample 87Sr/86St
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
Lowd o scdSwl 4 bayye oS 148 0350500 onene
B R ] ) Bone no. 2 0.802
Sl 15,5 )y 8 dgame | 2yl5 4 S a0 TTT— 08T
IS 53 polie cpl Ngd o Cgwre (egrpé dbgyye Bone no. 4 0.810
dis BLodjl )8 he B30 .l ododly lis £ Bone no. 5 0.801
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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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Fig. 7: Strontium ratio of the bones (orange) and tooth (blue) along with the mean value (Dashed black line)
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